
130 2nd Avenue South 
Edmonds, WA  98020 

(425) 778-0907 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

August 16, 2013 
 
 
 
 
 

Prepared for 
 

Port of Bellingham 
Bellingham, Washington 

 

PUBLIC REVIEW DRAFT
Remedial Investigation/Feasibility Study

Cornwall Avenue Landfill
Bellingham, Washington



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 ii 

TABLE OF CONTENTS 

Page 

1.0  INTRODUCTION 1-1 
1.1  SITE DESCRIPTION 1-1 
1.2  OBJECTIVES OF THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 1-3 
1.3  REPORT ORGANIZATION 1-3 

2.0  PROJECT BACKGROUND 2-1 
2.1  SITE HISTORY 2-1 
2.2  PREVIOUS SITE INVESTIGATIONS 2-2 

2.2.1  Geotechnical Investigations 2-3 
2.2.2  Initial Site Investigation 2-3 
2.2.3  Expanded Site Investigation 2-4 
2.2.4  Focused Remedial Investigation 2-5 

2.3  RELATIONSHIP OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY TO 
OTHER DOCUMENTS 2-6 

3.0  REMEDIAL ACTIVITIES 3-1 
3.1  2002 SUPPLEMENTAL REMEDIAL INVESTIGATION ACTIVITIES 3-2 

3.1.1  Soil Investigation 3-2 
3.1.2  Groundwater Investigation 3-2 
3.1.3  Sediment Investigation 3-4 
3.1.4  Drainage System Evaluation 3-5 

3.2  GEORGIA PACIFIC WEST PHASE II ENVIRONMENTAL ASSESSMENT 3-5 
3.3  R.G. HALEY SITE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 3-5 
3.4  2008 ECOLOGY SEDIMENT INVESTIGATION 3-6 
3.5  BOULEVARD PARK OVERWATER WALKWAY SEDIMENT INVESTIGATION 3-7 
3.6  2012 SUPPLEMENTAL RI GROUNDWATER INVESTIGATION 3-7 
3.7  INTERIM ACTION 3-7 

4.0  ENVIRONMENTAL SETTING 4-1 
4.1  PHYSICAL CONDITIONS 4-1 

4.1.1  Site Topography and Bathymetry 4-1 
4.1.2  Drainage and Stormwater 4-2 

4.1.2.1  General Site Drainage 4-2 
4.1.2.2  Pre-Demolition Warehouse Roof Drainage 4-3 
4.1.2.3  Pre-Demolition Stormwater Management System 4-4 
4.1.2.4  Post-Demolition Drainage and Stormwater Management in the 

Former Main Georgia Pacific West Warehouse Area 4-5 
4.1.2.5  Post-Interim Action Drainage and Stormwater Management 4-6 

4.1.3  Shoreline Features and Erosion 4-6 
4.1.4  Sediment Deposition 4-8 
4.1.5  Surface Water and Circulation Patterns 4-8 

4.1.5.1  Watershed Characteristics 4-8 
4.1.5.2  Regional Bottom Currents 4-9 
4.1.5.3  Regional Surface Currents 4-9 
4.1.5.4  Tides, Flooding, Storm Surge, and Tsunamis 4-10 
4.1.5.5  Salinity, Temperature, and Total Suspended Solids 4-11 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 iii 

4.2  GEOLOGY 4-11 
4.3  HYDROGEOLOGY 4-13 

4.3.1.1  Saturated Thickness, Flow Direction, and Tidal Influence 4-14 
4.3.1.2  Hydraulic Conductivity 4-16 
4.3.1.3  Groundwater Flow 4-17 
4.3.1.4  Groundwater Recharge and Water Balance 4-19 
4.3.1.5  Groundwater Use 4-20 

4.4  NATURAL RESOURCES 4-20 
4.4.1  Types and Functions of Habitats 4-20 

4.4.1.1  Intertidal Habitat 4-21 
4.4.1.2  Shallow Subtidal Habitat 4-21 
4.4.1.3  Deep Subtidal Habitat 4-21 
4.4.1.4  Upland Habitat 4-22 

4.4.2  Plant and Animal Species 4-22 
4.4.2.1  Plants 4-22 
4.4.2.2  Fisheries and Invertebrate Resources 4-23 
4.4.2.3  Sea Birds and Marine Mammals 4-24 
4.4.2.4  Threatened, Endangered, Sensitive, and Candidate Species 4-24 
4.4.2.5  Other Terrestrial Animals 4-26 

4.5  HISTORIC AND CULTURAL RESOURCES 4-26 
4.6  LAND AND NAVIGATION USE 4-27 

5.0  DEVELOPMENT OF SITE SCREENING LEVELS 5-1 
5.1  POTENTIAL EXPOSURE PATHWAYS 5-2 
5.2  POTENTIAL RECEPTORS 5-4 
5.3  SEDIMENT SITE SCREENING LEVELS 5-5 
5.4  GROUNDWATER SCREENING LEVELS 5-7 
5.5  SOIL SCREENING LEVELS 5-8 

6.0  NATURE AND EXTENT OF CONTAMINATION 6-1 
6.1  CONSTITUENTS OF POTENTIAL CONCERN 6-1 
6.2  SOIL QUALITY 6-2 

6.2.1  Extent of Refuse and Wood Waste 6-3 
6.2.2  Extent of Petroleum Hydrocarbon Contamination 6-4 
6.2.3  Non-Petroleum Hydrocarbon Soil Analyses 6-6 
6.2.4  Interim Action Low Permeability Material 6-7 

6.3  GROUNDWATER QUALITY 6-8 
6.3.1  Overlap Area Groundwater Quality 6-8 
6.3.2  Site Interior Groundwater Quality 6-11 
6.3.3  Downgradient Perimeter Groundwater Quality 6-13 

6.3.3.1  Downgradient Perimeter Groundwater Seep Quality 6-14 
6.3.3.2  Downgradient Perimeter Groundwater Quality 6-16 

6.4  SEDIMENT QUALITY 6-18 
6.4.1  Extent of Refuse and Wood Debris 6-18 
6.4.2  Chemical Assessment 6-19 

6.5  SURFACE WATER AND AIR QUALITY 6-22 

7.0  CONCEPTUAL SITE MODEL 7-1 
7.1  CONTAMINANTS AND SOURCES 7-1 
7.2  FATE, TRANSPORT, AND ATTENUATION PROCESSES 7-3 

7.2.1  Upland Soil 7-4 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 iv 

7.2.2  Groundwater 7-5 
7.2.3  Soil Vapors 7-6 
7.2.4  Sediment  7-6 

7.3  REMEDIAL ACTIONS COMPLETED TO DATE 7-8 
7.3.1  Landfill Refuse and Wood Debris 7-8 
7.3.2  R.G. Haley Site 7-8 

7.4  REMEDIAL INVESTIGATION CONCLUSIONS 7-9 

8.0  DISCUSSION OF CLEANUP STANDARDS 8-1 
8.1  SITE CLEANUP STANDARDS 8-1 

8.1.1  Soil Cleanup Standards 8-1 
8.1.2  Groundwater Cleanup Standards 8-2 
8.1.3  Sediment Cleanup Standards 8-5 

9.0  FEASIBILITY STUDY 9-1 
9.1  SITE UNITS 9-1 

9.1.1  Upland Site Unit 9-1 
9.1.2  Marine Site Unit 9-2 

9.2  REMEDIAL ACTION OBJECTIVES AND POTENTIALLY APPLICABLE LAWS 9-3 
9.2.1  Remedial Action Objectives 9-3 
9.2.2  Potentially Applicable State and Federal Laws 9-5 

9.3  SCREENING OF REMEDIAL TECHNOLOGIES 9-6 
9.3.1  Integration of Remedial Alternatives with Future Development 9-7 
9.3.2  Screening of Upland Remedial Technologies 9-8 

9.3.2.1  Capping 9-8 
9.3.2.2  Landfill Gas Management 9-9 
9.3.2.3  Groundwater Extraction and Treatment 9-9 
9.3.2.4  Groundwater Shoreline Filter Treatment 9-10 
9.3.2.5  Groundwater Permeable Reactive Barrier 9-11 
9.3.2.6  Offsite Surface Water Interception and Diversion 9-11 
9.3.2.7  Groundwater Diversion Barrier 9-11 
9.3.2.8  Soil Treatment 9-12 
9.3.2.9  Removal and Offsite Disposal 9-12 
9.3.2.10  Institutional Controls 9-12 
9.3.2.11  Compliance Monitoring 9-13 

9.3.3  Screening of Marine Site Unit (Sediment) Remedial Technologies 9-13 
9.3.3.1  Shoreline Stabilization 9-13 
9.3.3.2  Sediment Capping 9-14 
9.3.3.3  Monitored Natural Recovery 9-14 
9.3.3.4  Removal and Offsite Disposal 9-15 

9.4  DESCRIPTION OF REMEDIAL ALTERNATIVES 9-15 
9.4.1  Alternative 1:  Containment with Low Permeability Cap, Shoreline 

Stabilization, and Subtidal Sediment Monitored Natural Recovery 9-18 
9.4.1.1  Upland Site Unit 9-19 
9.4.1.2  Marine Site Unit 9-22 
9.4.1.3  Compliance Monitoring and Institutional Controls 9-25 

9.4.2  Alternative Two: Containment with Low Permeability Cap and Liner, 
Shoreline Stabilization with Sand Filter, Sediment Cap, and Monitored Natural 
Recovery 9-27 
9.4.2.1  Upland Site Unit 9-28 
9.4.2.2  Marine Site Unit 9-29 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 v 

9.4.2.3  Compliance Monitoring and Institutional Controls 9-31 
9.4.3  Alternative 3:  Two-Layer Upland Cap, Shoreline Stabilization with Sand 

Filter, Engineered Sediment Cap, and Upgradient Groundwater Interception 9-31 
9.4.3.1  Upland Site Unit 9-32 
9.4.3.2  Marine Site Unit 9-33 
9.4.3.3  Compliance Monitoring and Institutional Controls 9-34 

9.4.4  Alternative 4: Waste Removal 9-34 
9.5  FEASIBILITY STUDY EVALUATION CRITERIA 9-36 

9.5.1  Threshold Requirements 9-36 
9.5.2  Requirement for Permanent Solution to the Maximum Extent Practicable 9-36 
9.5.3  Requirement for a Reasonable Restoration Time Frame 9-37 
9.5.4  Requirement for Consideration of Public Concerns 9-38 
9.5.5  Sediment Management Standards Evaluation Criteria 9-38 

9.6  EVALUATION OF ALTERNATIVES 9-38 
9.6.1  Threshold Requirements 9-38 

9.6.1.1  Upland Site Unit 9-39 
9.6.1.2  Marine Site Unit 9-39 

9.6.2  Requirement for a Reasonable Restoration Time Frame 9-40 
9.6.2.1  Upland Unit 9-41 
9.6.2.2  Marine Site Unit 9-41 

9.6.3  Permanent Solutions to the Maximum Extent Practicable 9-42 
9.7  DISPROPORTIONATE COST ANALYSIS 9-42 

9.7.1  Comparative Evaluation of Alternatives 9-43 
9.7.1.1  Upland Site Unit 9-43 
9.7.1.2  Marine Site Unit 9-47 

9.7.2  Cost 9-51 
9.7.2.1  Upland Site Unit 9-51 
9.7.2.2  Marine Site Unit 9-51 

9.7.3  Disproportionate Cost Analysis 9-52 
9.7.3.1  Upland Site Unit 9-52 
9.7.3.2  Marine Site Unit 9-53 

10.0  SUMMARY AND CONCLUSIONS 10-1 
10.1  PREFERRED ALTERNATIVE 10-1 
10.2  COMPATIBILITY WITH R.G. HALEY AND WHATCOM WATERWAY 

REMEDIAL ACTIVITIES 10-2 

11.0  USE OF THIS REPORT 11-1 

12.0  REFERENCES 12-1 
  



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 vi 

 
FIGURES 

Figure Title 

1-1 Vicinity Map 
1-2 Current Conditions Site Plan  
 
2-1 Upland Site Exploration Locations  
2-2 Sediment/Seep Site Exploration Locations  
2-3 Seep Collection Device Construction Details  

 
3-1 2008 Ecology Sediment Investigation Exploration Locations 
3-2 Interim Action Site Plan and Section 
 
4-1 Site Topography and Bathymetry Prior to 2003 
4-2 Current Site Topography and Bathymetry  
4-3 Upland Cover and Drainage Conditions 2003 
4-4 Upland Cover and Drainage Conditions 2012 
4-5 Shoreline Erosion Evaluation 
4-6 Watershed Discharges and Current Directions in Greater Bellingham Bay Area  
4-7 Geologic Cross Section Locations  
4-8 Geologic Cross Section A-A’ 
4-9 Geologic Cross Section B-B’ 
4-10 Base of Uppermost Hydrostratigraphic Unit and Saturated Thickness  
4-11 Water Table Map September 2012 
4-12 Groundwater Elevations for MW-1, MW-2, and Bellingham Bay Levels, March 15 – March 20, 

1999 
4-13 Groundwater Elevations for MW-2, MW-3, and Bellingham Bay Levels, June 26 – July 13, 1998 
4-14 Groundwater Elevations for MW-11S, MW-13S, MW-15S, and Bellingham Bay Levels, July 18, 

2012 
4-15 Groundwater Elevation Contours and Flow Regimes, August 2012 
4-16 Site Drainage Basin and Subareas 
4-17 Extent of Eelgrass 
4-18 Waterfront District Redevelopment Medium Density Alternative 
 
6-1 Approximate Extent of In Situ Landfill Refuse and Wood Waste in Upland Area  
6-2 Soil Cover Thickness Prior to Interim Action 
6-3 Petroleum Hydrocarbon Concentrations in Groundwater 
6-4 Ammonia Concentrations in Groundwater 
6-5 Manganese Concentrations in Groundwater 
6-6 Extent of Landfill Subtidal Refuse and Wood Debris 
6-7 Extent of Subtidal Refuse and Wood Debris Not Protective of Benthic Organisms 
6-8 Surface Sediment Site Exploration Locations and Chemical Data 

 

 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 vii 

FIGURES (CONT.) 

Figure Title 

7-1 Conceptual Site Model  
7-2 Extent of Site Contamination  
 
9-1 Site Units 
9-2 Alternative 1 Conceptual Site Plan 
9-3 Alternative 1 Conceptual Site Profile 
9-4 Alternative 2 Conceptual Site Plan 
9-5 Alternative 2 Conceptual Site Profile 
9-6 Alternative 3 Conceptual Site Plan 
9-7 Alternative 3 Conceptual Site Profile 
9-8 Alternative 4 Conceptual Site Plan 
9-9 Alternative 4 Conceptual Site Profile 
9-10 Disproportionate Cost Analysis Summary 
 
10-1 Preferred Alternative Conceptual Site Plan 
10-2 Preferred Alternative Conceptual Site Profile 
 
  



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 viii 

 
TABLES 

Table Title 

2-1 Chronology of Site Investigation Activities 
2-2 Monitoring Well and Seep Collection Device Ground Surface and Reference Elevations  
2-3 Surface Sediment Sample Station Supplemental RI Coordinates and Elevations 
 
4-1 Monitoring Well Groundwater Elevations  
4-2 Groundwater and Surface Water Elevation, Tidal Influence Data - 1998 
4-3 Tidal Influence at Downgradient Perimeter Wells - 2012 
 
5-1 Sediment Site Screening Levels for Constituents Detected in Sediment  
5-2 Groundwater Site Screening Levels for Constituents Detected in Groundwater  
5-3 Soil Site Screening Levels for Constituents Detected in Soil  
 
6-1 Analytical Results for Constituents Detected in Soil Samples 
6-2 Analytical Results for Constituents Detected in Groundwater and Seep Water Samples  
6-3 Summary of Underwater Survey, Supplemental RI 
6-4 Analytical Results for Constituents Detected in Surface Sediment Samples  
6-5 Carbon Normalized Analytical Results for Constituents Detected in Surface Sediment Samples 
6-6 Analytical Results for Constituents Detected in Soil at the R.G. Haley Site Near the Overlap Area 
6-7 2007 A-Layer Sediment Sample and 2012 Interim Placement Material Analytical Results  
6-8 Analytical Results for Constituents Detected in Groundwater at the R.G. Haley Site Near the 

Overlap Area  
6-9 TP-7 Product Sample Analytical Results 
 
8-1 Screening Criteria Summary, Detected Groundwater Constituents  
8-2 Preliminary Cleanup Levels 
8-3 Screening Criteria Summary, Detected Sediment Constituents 
 
9-1 Remedial Action Alternatives Summary 
9-2 Evaluation of Reasonable Restoration Time Frame, Upland Site Unit 
9-3 Evaluation of Reasonable Restoration Time Frame, Marine Site Unit 
9-4 Alternatives Cost Estimate Summary 
9-5 Summary of MTCA Alternatives Evaluation and DCA Ranking 
 
  



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 ix 

 
APPENDICES 

Appendix Title 

A  Tetra Tech, Inc. and Historical Research Associates, Inc.: Initial Characterization of 
  Contaminants and Uses at the Cornwall Landfill and in Bellingham Bay 
B  Test Pit Logs, Boring Logs, and Well Construction Details 
C  American Fabricators Soil Analytical Results (Aspect Consulting 2004) 
D  Site Laboratory Analytical Reports, Summary of Results, and Data Validation  
E  2008 Sediment Investigation Data 
F  Cost Estimates  



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 x 

ABBREVIATION/ACRONYM LIST 

AETs   Apparent Effect Threshold Values 
ARARs   applicable or relevant and appropriate requirements 
BEP   bis(2-ethylhexyl)phthalate 
BBP   butylbenzylphthalate 
BGS   below ground surface 
BNSF   Burlington Northern Santa Fe Railway Company 
BTEX   benzene, toluene, ethylbenzene, and xylenes 
°C   degrees Celsius 
CAP   cleanup action plan 
City   City of Bellingham 
CFU   colony forming unit 
cm   centimeter 
cm/s   centimeter per second 
cm/yr   centimeter per year 
COPC   constituent of potential concern 
cPAH   carcinogenic polycyclic aromatic hydrocarbons 
CSL   cleanup screening level 
CSM   conceptual site model 
DCA   disproportionate cost analysis 
DGPS   differential global positioning system 
DNR   Washington State Department of Natural Resources 
Ecology   Washington State Department of Ecology 
EIS   Environmental Impact Statement 
ESA   Endangered Species Act 
FML   flexible membrane liner 
FS   feasibility study 
ft   feet 
ft/day   feet per day 
ft2   square feet 
ft3   cubic feet 
ft3/day   cubic feet per day 
GP   Georgia Pacific West 
gpm   gallon per minute 
H:V   horizontal to vertical 
HDPE   high density polyethylene 
HPAHs   high molecular weight polycyclic aromatic hydrocarbons 
IHS   Indicator Hazardous Substance 
IPA   interim placement area 
km2   square kilometer 
LEL   lower explosive limit 
LFG   landfill gas 
LNAPL   light non-aqueous phase liquid 
LPAHs   low molecular weight polycyclic aromatic hydrocarbons 
m3   cubic meter 
m/sec   meter per second 
MFS   minimum functional standards 
mg/kg   milligram per kilogram 
mg/L   milligrams per liter 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 xi 

ABBREVIATION/ACRONYM LIST (CONT.) 

MHHW   mean higher high water 
mi2   square mile 
mL   milliliter 
MLLW   mean lower low water 
MNR   monitored natural recovery 
MTCA   Model Toxics Control Act 
ng/kg   nanogram per kilogram 
ng/L   nanogram per liter 
NOAA   National Oceanic and Atmospheric Administration 
NTU   nephelometric turbidity unit 
OC   organic carbon normalized 
PAHs   polycyclic aromatic hydrocarbons 
PCBs   polychlorinated biphenyls 
PCL   preliminary cleanup level 
PCP   pentachlorophenol 
PLPs   potentially liable parties 
Port   Port of Bellingham 
ppt   parts per trillion 
PQL   practical quantitation limit 
PRB   permeable reactive barrier 
PSDDA   Puget Sound Dredge Disposal Analysis 
RAOs   remedial action objectives 
RCRA   Resource Conservation and Recovery Act 
RI   remedial investigation 
RI/FS   Remedial Investigation/Feasibility Study 
SCUBA   self-contained underwater breathing apparatus 
SEPA   State Environmental Policy Act 
Site   Cornwall Avenue Landfill Site 
SL   screening level 
SMS   Sediment Management Standards 
SPI   sediment profile imaging 
SQS   sediment quality standards 
SVOCs   semivolatile organic compounds 
TBT   tributyl tin 
TEQ   toxicity equivalency 
TOC   total organic carbon 
TPH   total petroleum hydrocarbon 
TSS   total suspended solids 
USACE   U.S. Army Corps of Engineers 
USFWS   United States Fish and Wildlife Service 
USGS   U.S. Geologic Survey 
VOCs   volatile organic compounds 
yd3   cubic yard 
µg/kg   microgram per kilogram  
µg/L   microgram per liter



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 1-1 

1.0 INTRODUCTION 

Under the terms of Agreed Order No. 1778, as amended, the Port of Bellingham (Port) and City 

of Bellingham (City) have prepared this Remedial Investigation/Feasibility Study (RI/FS) report.  The 

Port and the City have been identified by the Washington State Department of Ecology (Ecology) as 

potentially liable parties (PLPs) under the Washington State Model Toxics Control Act (MTCA; Chapter 

173-340 WAC) for the Cornwall Avenue Landfill Site (Site) in Bellingham, Washington.  The Port and 

the City conducted the RI in accordance with the Draft Work Plan Supplemental Remedial Investigation, 

Cornwall Avenue Landfill, Bellingham, Washington (Landau Associates 2002) and the Work Plan, 

Cornwall Avenue Landfill Site, Supplemental RI Groundwater Investigation, Bellingham, Washington 

(Landau Associates 2012a).  

The RI describes the environmental setting for the Site, identifies the nature and extent of 

contamination for affected media, identifies potential receptors and develops Site screening levels (SLs) 

and preliminary cleanup levels (PCLs) for evaluating the nature and extent of Site contamination and 

identifying Site indicator hazardous substances (IHS).  The FS develops and evaluates alternatives for 

cleanup of Site contamination, and presents a preferred cleanup alternative. 

 

1.1 SITE DESCRIPTION 

The Site is located south of downtown Bellingham, at the terminus of Cornwall Avenue, adjacent 

to Bellingham Bay.  The Site is also bordered by an active rail line owned by Burlington Northern Santa 

Fe Railway Company (BNSF), and by the R.G. Haley site.  These features are shown on Figures 1-1 and 

1-2. 

The Site extends across two separate properties, one owned by the City and the other consisting 

of Washington state lands administered by the Washington State Department of Natural Resources 

(DNR), as shown on Figure 1-2.  Property-related references in this document use the following 

conventions:  

 DNR property or state land: The upland and in-water area owned by the State of Washington 
seaward of the Inner Harbor Line. 

 Cornwall property: The upland area formerly owned jointly by the Port and the City, and now 
solely by the City. 

 BNSF railway mainline: The upland area owned by BNSF. 

 The Cornwall landfill, Cornwall Avenue Landfill, or the landfill: The area containing 
municipal refuse. 
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Note: For clarity, a project north has been established for the Site at the northeast Cornwall 

property line (see Figure 1-2).  This convention is used throughout the report when referring to the 

orientation of Site features. 

The Site is defined as the area containing refuse; the area containing wood waste within Cornwall 

property boundaries; the imported sediment stockpiles, and any adjoining areas impacted by hazardous 

substance releases from the refuse or wood waste, as shown on Figure 1-2.  The Site boundaries are 

described more specifically as follows: 

 West and South Site Boundary:  These boundaries are set in Bellingham Bay at the western 
and southern limits of Site-related impacts to sediment.  Figures in this report indicate an 
approximate boundary to the west and south based on the presence of refuse or wood waste.  
More specifically, the boundaries with respect to defining the area of cleanup will be 
established at the point where the concentrations of Cornwall site-related contaminants have 
declined to a level commensurate with the sediment cleanup levels established for the Site.   

 North Site Boundary:   This boundary is set at the northern limit of refuse or impacts from 
refuse.  Where refuse is absent, this boundary is established at the northern Cornwall property 
line. 

 East Site Boundary:  This boundary is set at the eastern edge of the wood waste fill, which 
generally coincides with the eastern Cornwall property line (i.e., where it adjoins the BNSF 
railway mainline). 

The Site is approximately 16.5 acres in size, including about 3.5 acres of aquatic lands and 

13 acres of uplands.  All 3.5 acres of the aquatic lands and approximately 8.4 acres of the uplands are 

owned by Washington State and managed by DNR; DNR is also a Site PLP.  The remaining 4.5 acres of 

the uplands are owned by the City.  The inner harbor line represents the boundary between City-owned 

land and state-owned land at the Site.  Property to the north of the Site is also owned by the City, and is 

part of the R.G. Haley cleanup site.  BNSF owns the property east of the Site for the railway mainline.  

Figure 1-2 presents the pertinent property boundaries for reference and the approximate Site boundary 

based on the findings of the RI. 

Presently, the only significant features on the Site consist of a stormwater detention basin 

constructed in 2005 at the south end of the Site, and the interim placement areas (IPAs) located in the 

western portion of the Site that store stabilized sediment from an interim action conducted in 2011 and 

2012.  The 2011/2012 interim action is discussed further in Section 3.7 (Interim Action).  The Site is 

largely unpaved, with the exception of a section of asphalt road and other pavement in the northeastern 

portion of the Site.  Current Site features are shown on Figure 1-2. 

The R.G. Haley MTCA site is located adjacent and north of the Site.  Releases from the R.G. 

Haley site appear to have impacted soil and groundwater conditions in the northern portion of the Site in 

an area referred to herein as the overlap area, and refuse from the Site is present in the southwestern 

portion of the R.G. Haley site uplands.  There also appears to be additional overlap between the sites in 
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soil, and sediment.  The City is currently conducting an RI for the R.G. Haley site, and is responsible for 

addressing contamination originating from past wood treating operations at that site.  Sections 3.3 (R.G. 

Haley Site Remedial Investigation/Feasibility Study) and 6.3.2 (Site Interior Groundwater Quality) 

provide additional information regarding the investigation and environmental conditions in the overlap 

area.  This information is also considered in the FS to ensure that the FS alternatives for this Site do not 

interfere with or preclude cleanup alternatives for the R.G. Haley site.   

Another MTCA site, the Whatcom Waterway sediment cleanup site, borders the Site on the west 

in Bellingham Bay.  That site overlaps the sediment portion of the Cornwall Site.  The primary 

contaminant of concern at the Whatcom Waterway sediment cleanup site is mercury and the required 

cleanup (under Consent Decree No. 07-2-02257-7) in the area of the Cornwall Site is monitored natural 

recovery (MNR).  Monitoring is expected to begin in 2016 following Phase I implementation of active 

cleanup measures in other areas of the Whatcom Waterway sediment cleanup site.  As discussed in 

Section 10.2 (Compatibility with R.G. Haley and Whatcom Waterway Remedial Activities), remedial 

actions for the Cornwall Site will be planned and conducted in coordination with the Whatcom Waterway 

cleanup activities. 

 

1.2 OBJECTIVES OF THE REMEDIAL INVESTIGATION/FEASIBILITY 
STUDY 

The objective of this RI/FS is to collect, develop, and evaluate sufficient information regarding 

the Site to enable the selection of a cleanup action (WAC 173-340-350).  Specifically, this RI/FS: 

 Characterizes the nature and extent of contamination for affected media (i.e., groundwater, 
sediment, and soil) 

 Identifies preliminary cleanup standards for affected media 

 Develops and evaluates cleanup action alternatives that protect human health and the 
environment 

 Identifies a preferred cleanup alternative. 

This document presents the information collected and the evaluations performed to achieve these 

objectives. 

 

1.3 REPORT ORGANIZATION 

The RI/FS report is organized as follows: 

 Section 2.0 (Project Background) presents project background, including a summary of Site 
history, and a description of previous environmental investigation and interim cleanup action 
activities. 
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 Section 3.0 (Remedial Activities) describes the RI activities, including soil, groundwater, 
surface water, and marine sediment investigations. 

 Section 4.0 (Environmental Setting) describes the environmental setting for the Site, 
including its physical features, geology, hydrogeology, natural resources, and land use. 

 Section 5.0 (Development of Site Screening Levels) develops Site SLs for affected media, 
which are used in Section 6.0 (Nature and Extent of Contamination) to characterize the nature 
and extent of contamination.  

 Section 6.0 (Nature and Extent of Contamination) presents the results of the investigations 
which delineate the nature and extent of contamination. 

 Section 7.0 (Conceptual Site Model) presents the conceptual Site model, including 
contaminants and sources, and fate and transport processes. 

 Section 8.0 (Discussion of Cleanup Standards) presents the development of cleanup standards 
for the Site, identifies remedial action objectives (RAOs), and identifies potentially applicable 
laws.  

 Section 9.1 (Site Units) identifies specific areas of the Site to be addressed during cleanup 
activities.  

 Section 9.2 (Remedial Action Objectives and Potentially Applicable Laws) identifies the 
specific goals of the cleanup action to address potential exposure pathways and the State and 
Federal laws applicable to cleanup of the Site. 

 Section 9.3 (Screening of Remedial Technologies) presents the screening of the remedial 
technologies. 

 Section 9.4 (Description of Remedial Alternatives) describes the remedial alternatives for 
each Site unit. 

 Section 9.5 (Feasibility Study Evaluation Criteria) presents the criteria by which the remedial 
alternatives will be evaluated to determine the preferred alternative.  

 Section 9.6 (Evaluation of Alternatives) evaluates the remedial alternatives against the 
evaluation criteria. 

 Section 9.7 (Disproportionate Cost Analysis) presents the disproportionate cost analysis. 

 Section 10.0 (Summary and Conclusions) presents the summary and conclusions, including a 
description of the preferred alternative. 
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2.0 PROJECT BACKGROUND 

This section provides an overview of the history of the Site, including a summary of all 

environmental investigations conducted at the Site prior to the RI.  RI activities are summarized in 

Section 3.0 (Remedial Activities), and the integrated results of all Site environmental investigations are 

presented in Sections 4.0 (Environmental Setting) and 6.0 (Nature and Extent of Contamination). 

 

2.1 SITE HISTORY 

Historically, the majority of the Site consisted of tide flats and subtidal areas of Bellingham Bay.  

From about 1888 to 1946, the Site was used for sawmill operations, including log storage and wood 

debris disposal.  Between about 1946 and 1965, the Port held the lease on the state-owned portion, and 

subleased a portion of the Site to the City from 1953 to 1962.  During that time period, the City used the 

Site for the disposal of refuse.  In 1962, the City entered into a lease with another Port tenant (American 

Fabricators) and continued landfill operations at the Site until 1965.  From 1971 to 1985, the Site was 

leased to Georgia Pacific West (GP) by the Port, including sublease of the state-owned portion of the Site.  

In 1985, GP purchased a portion of the Site from the Port referred to in previous documents as the “fee-

owned portion” of the Site.  In January 2005, the Port repurchased the fee-owned property from GP, in 

conjunction with other waterfront property owned by GP, and in December 2005, the City purchased an 

ownership interest in the fee-owned portion of the Site from the Port.  In 2012, the City acquired the 

remaining fee-owned portions of the Site from the Port.  Additional details regarding the Site history and 

uses of the Cornwall Avenue Landfill are described in the initial characterization report (Tetra Tech and 

Historical Research Associates 1995), provided in Appendix A of this report. 

Sometime prior to 1953, a wood-framed warehouse was built in the southern corner of the Site, 

and another smaller wood-framed warehouse was built (date of construction unknown) near the 

northeastern corner of the Site.  The use of the warehouses prior to GP’s leasehold is unknown.  GP used 

the warehouses until they were demolished in 2004 and 2005.  Because most of the Site investigations 

were conducted prior to demolition of the GP warehouses, the footprints of the former warehouses are 

shown on most figures included in this report. 

Upon closure in 1965, the landfill was covered with a soil layer of variable thickness, and the 

shoreline was protected by various phases of informal slope armoring consisting of a variety of rock 

boulders and broken concrete.  Significant shoreline erosion has occurred following closure of the 

landfill, which resulted in exposure of landfill refuse at the surface and redistribution of landfill refuse 

onto the adjacent beach area.  The toe of the refuse fill slope extends out into Bellingham Bay to some 

distance beyond the shoreline. 
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The Site came to public attention in 1992 when a beachcomber reportedly discovered medical 

waste (including glass blood vials and plastic syringes) along the beach at the toe of the landfill.  This 

discovery led to Ecology’s initial Site investigation in 1992, which is discussed later in this section.  

Subsequent evaluation of the medical waste issue by Whatcom County Health and Human Services 

(WCHHS 1999) concluded that: 

 The medical waste present at the Site was generated 27 to 49 years ago. 

 Disposal of medical waste at the Cornwall Avenue Landfill was consistent with Whatcom 
County Solid Waste Regulations during the years of active landfill operation. 

 There is not a potential for pathogens potentially associated with medical waste disposed at 
the landfill to have survived to the present. 

 There is no threat of exposure related to medical waste from prior landfill operation and 
additional sampling and analyses for pathogens is not necessary. 

Based on the Whatcom County Health and Human Services evaluation, the investigation of Site 

environmental conditions has focused on the environmental parameters discussed in this document. 

On the basis of data collected during the initial Site investigation, Ecology performed a site 

hazard assessment under the Toxics Cleanup Program in 1992.  The Ecology site hazard assessment for 

the Cornwall Avenue Landfill indicated that “... the refuse included household garbage, pulp waste, and 

other possible waste.”  A characterization of contaminants and potential post-closure uses for the landfill 

was initially conducted for the Washington State Attorney General (Tetra Tech and Historical Research 

Associates 1995), and is provided in Appendix A of this report.  The Tetra Tech report provides a detailed 

description of historical site use and landfilling activities. 

Based on the results of the site hazard assessment, Ecology ranked the Site a 2 on a scale of 1 to 

5, with 1 being the highest priority.  Some of the factors contributing to the ranking included the lack of a 

landfill liner, leachate collection, and run-on/run-off control; toxic metals detected in the leachate; 

estimated quantity of waste disposed at the landfill; and the proximity of the Site to populated areas and 

sensitive environments. 

 

2.2 PREVIOUS SITE INVESTIGATIONS 

A number of environmental investigations were conducted at the Site prior to the signing of the 

Agreed Order and initiation of formal RI activities in 2005.  These pre-RI investigations are described 

below.  RI activities conducted subsequent to issuance of the Agreed Order are described in Section 3.0 

(Remedial Activities). 

In addition to environmental investigations, information obtained during previous geotechnical 

investigations conducted at the Site is useful in evaluating Site geologic conditions.  Therefore, a brief 

description of these investigations is also provided in this section.  Table 2-1 summarizes each of the pre-
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RI environmental and geotechnical investigations in chronological order.  Elevations for groundwater 

monitoring wells and seep sampling locations are presented in Table 2-2, and location and elevation data 

for surface sediment samples are presented in Table 2-3.  Applicable results of the pre-RI investigations 

are integrated with the results of the RI in Sections 4.0 (Environmental Setting) and 6.0 (Nature and 

Extent of Contamination). 

 

2.2.1 GEOTECHNICAL INVESTIGATIONS 

Geotechnical investigations were conducted within or adjacent to the Site in 1960 (Dames & 

Moore 1960) and in 1985 (Purnell & Associates 1985).  Dames & Moore completed five borings (Borings 

1 through 5) as part of a geotechnical investigation conducted at and near the Site in 1960.  Purnell & 

Associates completed 14 borings (B-1 through B-14) and 6 test pits (TP-1 through TP-6) and installed 

piezometers in borings B-2, B-3, B-4, B-5, B-6, and B-12 to evaluate groundwater flow in 1985.  The 

exploration locations for these geotechnical investigations are shown on Figures 2-1 and 2-2 for upland 

and in-water exploration locations, respectively, and the boring and test pit logs are presented in 

Appendix B.  Generalized environmental impacts were documented during the Purnell & Associates 

investigation.  Notations consisted of an observed oil film near the northeastern corner of the landfill at 

test pit locations TP-1, TP-2, TP-3, TP-4, and boring B-4.  No analytical data were collected as part of 

this investigation. 

 

2.2.2 INITIAL SITE INVESTIGATION 

In 1992, Ecology conducted an initial environmental investigation of the Site (Ecology 1992a), 

which formed the basis for the site hazard assessment (Ecology 1992b).  The investigation consisted of 

collecting and analyzing four groundwater seep samples at locations E-1 through E-4 within the intertidal 

zone and two surface sediment samples collected near groundwater seep locations E-2 and E-4, as shown 

on Figure 2-2. 

The seep water samples were analyzed for metals, semivolatile organic compounds (SVOCs), 

total petroleum hydrocarbons (TPH), and a number of conventional parameters.  One or more of the water 

samples exceeded the marine water quality criteria for a number of heavy metals.  The seep samples were 

not filtered and were described by the analytical laboratory as “turbid and dark in color” (Tetra Tech and 

Historical Research Associates 1995).  The turbidity of the seep samples collected by Ecology may have 

contributed to the high concentrations of constituents detected.  The surface sediment samples were 

analyzed for metals, volatile organic compounds (VOCs), SVOCs, pesticides, and total polychlorinated 

biphenyls (PCBs).  The Sediment Management Standards (SMS) were exceeded in one or more samples 

for copper, zinc, lead, bis(2-ethylhexyl)phthalate (BEP), and PCBs.  The analytical program did not 
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include analysis for total organic carbon (TOC), so Tetra Tech used an assumed TOC concentration of  

1 percent to normalize the sediment analytical results for organics for comparison to the SMS criteria. 

 

2.2.3 EXPANDED SITE INVESTIGATION 

An expanded Site investigation was conducted in 1996 to further evaluate environmental 

conditions (Landau Associates 1997).  The investigation included the collection and analysis of 

groundwater seep samples from three locations (S-1 through S-3) in the intertidal zone and collection of a 

surface sediment sample from each of the seep sampling locations.  The investigation also included a test 

pit investigation (TP-1 through TP-4) to evaluate the nature of near-surface refuse in the intertidal zone, 

an assessment of the upland and subtidal cover conditions, and an assessment of shoreline erosion.  

Expanded Site investigation exploration locations are shown on Figures 2-1 and 2-2 for upland and in-

water exploration locations, respectively, and the exploration logs are presented in Appendix B. 

The groundwater seep samples were tested for metals, SVOCs, VOCs, pesticides, PCBs, major 

cations and anions, total cyanide, total phenols, gross alpha/beta radiation, fecal coliform, turbidity, color, 

hardness, salinity, specific conductance, total dissolved solids, and TPH.  One or more seep water samples 

exceeded the surface water quality standards for a number of metals and fecal coliform.  Additionally, the 

sample from S-2 exceeded the radiochemistry standard for gross beta radiation.  The seep samples were 

not filtered, and although care was taken during collection to minimize turbidity, the turbidity was still 

significantly higher than that considered acceptable for groundwater samples.  The surface water quality 

exceedances in these samples may have resulted from sample turbidity. 

Surface sediment samples were analyzed for total metals, total cyanide, SVOCs, pesticides, 

PCBs, TOC, grain size, TPH by Ecology Method NWTPH-HCID, and conventional parameters 

(including total solids, total volatile solids, total sulfides, and ammonia).  One or more of the following 

constituents were detected in each of the sediment samples at concentrations exceeding the SMS 

Sediment Quality Standards (SQS): silver, copper, lead, BEP, and total PCBs. 

Dioxins were not tested for during the Expanded Site Investigation or subsequent investigations 

because of the low potential for their presence in the waste stream disposed at the landfill.  Although GP 

pulping waste was reportedly disposed at the Site, available information suggests that the material did not 

likely contain significant concentrations of dioxins.  According to GP, pulping waste disposed at another 

landfill, Roeder Avenue Landfill, primarily consisted of knots and tailing screened out of the pulp prior to 

bleaching (ENSR 2007).  The wastes generated downstream of the bleaching process, which are the 

wastes most likely to contain dioxins, were handled at other facilities.  The Cornwall Avenue Landfill was 

the refuse disposal facility used by GP prior to construction of the Roeder Avenue Landfill, and GP’s 

disposal practices at the Site were likely the same as those at the Roeder Avenue Landfill.  Additionally, 
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the GP chlor-alkali plant was not constructed until 1965, the year the Cornwall Avenue Landfill closed, 

which further reduces the potential that dioxins were contained in any pulping wastes disposed at the 

Cornwall Avenue Landfill.  Furthermore, the solubility of dioxin/furans is very low and they have a high 

affinity for soil.  Therefore, if dioxin/furans were present in the landfill or in soil at the Site, it is unlikely 

they would migrate via groundwater to the surface water. 

 

2.2.4 FOCUSED REMEDIAL INVESTIGATION 

A focused RI was conducted in 1998 and 1999 by Landau Associates (Landau Associates 2000).  

The primary objectives identified for the focused RI were to: 

 Estimate the flow, direction, and velocity of the groundwater in the upper portion of the 
aquifer 

 Determine whether groundwater is a migration pathway for contaminants from the Site to 
Bellingham Bay 

 Evaluate the extent to which upgradient water quality conditions are affecting the 
groundwater within the Site 

 Evaluate the extent of the contribution to groundwater within the Site from the R.G. Haley 
site or by previously detected releases near the northeastern corner of the Site. 

Five groundwater monitoring wells (MW-1 through MW-5) were installed during the focused RI 

at the locations shown on Figure 2-1.  Boring and well completion logs are presented in Appendix B.  

Groundwater samples were collected from wells MW-1 and MW-5 during this investigation.  MW-1 was 

analyzed for polycyclic aromatic hydrocarbons (PAHs), diesel- and oil-range petroleum hydrocarbons, 

copper, lead, zinc, total cyanide, fecal coliform, and turbidity.  The groundwater sample collected from 

well MW-5 was analyzed for PAHs and diesel- and oil-range petroleum hydrocarbons.  A strong 

petroleum odor and heavy sheen were present in soil samples near the water table during the installation 

of MW-1.  The diesel- and oil-range petroleum hydrocarbon detections in the sample from MW-1 and the 

diesel-range petroleum hydrocarbon detection in the sample from MW-5 exceeded the current MTCA 

Method A groundwater cleanup levels.  Additionally, the copper concentration detected in the sample 

from MW-1 exceeded the applicable surface water quality standards.   

Three groundwater seep sampling devices (S-1, S-2, and S-3) were installed at the Site during the 

focused RI at the same locations as the 1997 expanded Site investigation seep/sediment sampling 

locations.  The sampling devices were installed to: 1) obtain samples of groundwater seep discharge that 

are representative of groundwater quality at the point of discharge to Bellingham Bay; and 2) to estimate 

the potential for a relatively thin sand filter layer (representing a component of intertidal cover material 

proposed for containment) to improve seep discharge water quality.  The seep sampling device 

construction details are shown on Figure 2-3. 
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Groundwater seep samples were analyzed for copper, lead, and zinc (total and dissolved), 

cyanide, fecal coliform, and turbidity.  Fecal coliform, copper, and lead were detected in one or more 

groundwater seep samples at concentrations that exceeded the SLs discussed in Section 5.4 (Groundwater 

Screening Levels). 

 

2.3 RELATIONSHIP OF REMEDIAL INVESTIGATION/FEASIBILITY 
STUDY TO OTHER DOCUMENTS 

As indicated on Figure 2-1, the R.G. Haley site is located adjacent to the Site.  As will be 

subsequently discussed in this document, there is some overlap of hazardous substances in soils, 

groundwater, and sediment between the two sites.  Because of this overlap, it is important that the 

remedial actions implemented at the two sites be coordinated to ensure successful remediation at both 

sites over the long term.  The approach to coordinating the Site and R.G. Haley site cleanups is discussed 

in the FS portion of this document. 

Ecology conducted a site hazard assessment during 1992 for the adjacent R.G. Haley site 

(Ecology 1992c).  The R.G. Haley site is a former wood treatment facility located immediately north of 

the Site.  The site hazard assessment identified pentachlorophenol (PCP) and fluorine at levels above 

MTCA cleanup levels and Ecology ranked the R.G. Haley property a 3 based on these data.  The potential 

impact of the R.G. Haley site on the Site was considered during a previous investigation (referred to as 

the focused RI), as discussed in Section 6.2.2 (Extent of Petroleum Hydrocarbon Contamination).  Data 

presented in relevant R.G. Haley documents, including the R.G. Haley Interim Cleanup Action Plan 

(GeoEngineers 2000), Addendum No. 2 to the Interim Cleanup Action Plan (GeoEngineers 2001), the 

Interim Cleanup Action Report (GeoEngineers 2002), the Draft Final RI/FS Report (GeoEngineers 2007), 

and RI data collected by GeoEngineers in 2012, were reviewed as part of this RI to evaluate the extent of 

refuse and petroleum hydrocarbon sheen, as described in Section 6.0 (Nature and Extent of 

Contamination). 

The Site is located within The Waterfront District redevelopment area, which is currently 

undergoing extensive planning efforts to facilitate a transition from historical industrial activities to a 

mixed-use urban neighborhood.  The remedial alternatives developed for the Site need to protect human 

health and the environment under future land use.  As a result, potential future land use, including the 

development concept presented in The Waterfront District Draft Sub-Area Plan (Port of Bellingham 

website 2012), is addressed in the FS portion of this document.  Environmental review regarding the 

proposed land use components is being performed under the State Environmental Policy Act (SEPA) by 

the Port’s SEPA responsible official.  The Final Environmental Impact Statement (EIS; Blumen 

Consulting Group, Inc. 2010) and Final EIS Addendum (EA Engineering 2012) were published in 
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conjunction with the Draft Sub-Area Plan in December 2012 all of which are herein collectively referred 

to as the Waterfront District EIS.  The Waterfront District EIS documents help present an understanding 

of the relationship between the Site and The Waterfront District redevelopment activities. 
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3.0 REMEDIAL ACTIVITIES 

For the purposes of this document, remedial activities consist of those RI and interim action 

activities conducted at the Site subsequent to execution of Agreed Order No. 1778.  RI activities include 

both activities conducted specifically as part of the Site RI and environmental characterization conducted 

for other purposes that generated relevant Site environmental data.  RI activities conducted as part of the 

Site RI include the 2002 Site Supplemental RI, the 2008 Ecology sediment investigation, and the 2012 

Supplemental RI Groundwater Investigation.  Activities not conducted as part of the Site RI that 

generated relevant Site environmental data include a 2004 Phase II environmental assessment of GP 

Bellingham operations, a 2008 sediment quality investigation conducted by the City for the proposed 

Boulevard Park overwater walkway, and RI activities conducted for the R.G. Haley site, at locations at or 

adjacent to the Site.  Interim action activities consisted of the sediment beneficial reuse interim action 

conducted in 2011/2012 to store stabilized fine-grained sediment that could potentially be used at the Site 

in the future as contouring fill material.  Brief descriptions of RI and interim action activities for each of 

these remedial activities are presented in this section. 

Because the Site is a former solid waste landfill, it is inherently heterogeneous and hazardous 

substances tend to be distributed sporadically throughout the refuse.  As a result, it was conservatively 

assumed that all of the soil/refuse and wood waste within the landfill exceeds applicable MTCA cleanup 

levels and requires remediation.  Because of the potential for surface soil contamination from the R.G. 

Haley site to have been conveyed onto the Site by vehicles and stormwater, and for hazardous substances 

in refuse to have been entrained in cover soil, it was also assumed that Site cover soil contains hazardous 

substances above applicable MTCA cleanup levels.  Consequently, RI soil characterization was focused 

on delineating the extent of refuse and wood waste, and investigating the extent of petroleum hydrocarbon 

present on the Site that appears to be associated with the R.G. Haley cleanup site.   

The decomposition of solid waste and wood waste typically depletes oxygen in groundwater and 

leads to reducing (low oxygen) groundwater conditions.  The reducing groundwater conditions often 

cause naturally occurring metals in soils such as iron and manganese to become mobile and enter the 

dissolved phase.  Additional compounds associated with the breakdown of solid waste and wood waste 

include tannins and lignins, and common cations and anions such as sulfate, chloride, and ammonia, 

which are often present at concentrations of concern in landfill leachate or groundwater that is in contact 

with buried waste.  Additionally, some hazardous substances disposed of at municipal solid waste 

landfills can leach into groundwater, such as VOCs and petroleum hydrocarbons.  Some hazardous 

substances that do not readily dissolve into groundwater, such as many SVOCs (including PAHs) and 

PCBs, are still considered groundwater constituents of potential concern (COPCs) because they have very 
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low cleanup levels that result in criteria exceedances at very low concentrations.  As a result, these 

constituents were considered likely to be present in Site groundwater and groundwater quality 

characterization was focused on these constituents, although less prevalent constituents were also tested 

for during various phases of Site groundwater characterization. 

 

3.1 2002 SUPPLEMENTAL REMEDIAL INVESTIGATION ACTIVITIES 

A supplemental RI was performed in 2002 to address data gaps identified in the focused RI.  The 

2002 supplemental RI consisted of a number of activities to better characterize Site soil, groundwater, and 

sediment quality, which are briefly described below.  Supplemental RI activities were conducted in 

accordance with the Ecology approved supplemental RI Work Plan (Landau Associates 2002), and are 

described below in sections specific to the media investigated (soil, groundwater, sediment, and storm 

drain system). 

 

3.1.1 SOIL INVESTIGATION 

Soil borings and test pits were completed during the supplemental RI to delineate the extent of 

petroleum hydrocarbon sheen encountered during previous Site investigation activities.  Fourteen test pits 

(RITP-1 through RITP-14) were excavated in the vicinity of MW-1 and the northeastern corner of the 

Site.  Four soil borings (RISB-1 through RISB-4) were completed in the vicinity of MW-1 by hollow-

stem auger due to the presence of paved surfaces, which precluded the use of test pit explorations in these 

areas.  Boring and test pit locations are shown on Figure 2-1.  Test pit and boring logs are presented in 

Appendix B. 

The presence of light non-aqueous phase liquid (LNAPL) was observed in test pit RITP-7.  A 

sample of the LNAPL was collected for chemical analyses.  No other samples were collected during the 

soil investigation for analytical testing.  The results of this investigation are discussed further in Section 

6.2 (Soil Quality). 

 

3.1.2 GROUNDWATER INVESTIGATION 

The following activities were performed as part of the 2002 supplemental RI groundwater 

investigation: 

 Installation of two groundwater monitoring wells (MW-9 and MW-10) in the vicinity of 
MW-1 to evaluate the nature, extent, and source of TPH contamination that was detected in 
MW-1 during the focused RI. 

 Installation of three groundwater monitoring wells (MW-6, MW-7, and MW-8) to 
characterize the nature and extent of TPH-impacted groundwater originating from the 
LNAPL previously observed near the northeastern corner of the Site. 
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 Installation of three groundwater seep sampling devices (RIS-1, RIS-2, and RIS-3) to replace 
the ones that were destroyed following completion of the focused RI by a detached log boom.  
The new devices were installed in approximately the same locations as the previous devices. 

 Collection and analysis of groundwater discharge samples from the seep sampling devices for 
two additional monitoring events to evaluate consistency with the focused RI data.  The 
groundwater seep samples were analyzed for the same parameters investigated during the 
focused RI, including PCBs, total suspended solids (TSS), TOC, and ammonia. 

 Sampling of all groundwater monitoring wells and seep sampling devices at the Site for fecal 
coliform analysis to determine the origin of fecal coliform detections in seep water samples 
and MW-1 during the focused RI. 

 Sampling of most of the groundwater monitoring wells and seep sampling devices at the Site 
for PCB analyses to evaluate whether groundwater was a potential source of the PCB 
detections in Site sediment and to compare PCB concentrations at the groundwater/surface 
water interface to Site SLs. 

 Sampling of MW-3 for diesel- and oil-range petroleum hydrocarbon analyses to evaluate if 
the sheen observed during the installation of MW-3 was of a petroleum origin. 

 Sampling of the LNAPL observed during the excavation of test pit RITP-7 in the northeastern 
corner of the Site for analysis of PAHs, PCBs, diesel- and oil-range petroleum hydrocarbons, 
and benzene, toluene, ethylbenzene, and xylenes (BTEX). 

The groundwater monitoring well and seep sampling locations are shown on Figures 2-1 and 2-2, 

respectively.  Monitoring well boring logs and construction details are presented in Appendix B. 

When groundwater is in contact with landfill refuse, it is often evidenced by elevated 

conventional parameters such as sulfate, nitrate, ammonia, and low levels of VOCs as discussed in 

Section 3.0 (Remedial Activities). 

A heavy sheen was observed in soil samples collected near the water table during the installation 

of MW-6.  This was confirmed by a groundwater sample obtained from this well that also had a 

petroleum odor and sheen.  A slight sheen was observed in soil samples collected near the water table 

during the installation of MW-8 that was attributed to the refuse.  No sheen was observed during the 

collection of the groundwater sample from this well.  Refuse, including glass, plastic, wood, and metal, 

was observed during the installation of wells MW-7, MW-8, and MW-10. 

Following installation, the location and elevation of each monitoring well was determined using a 

differential global positioning system (DGPS).  The elevations for the wells were referenced to existing 

wells MW-1 and MW-5, which were surveyed using conventional methods.  The elevations for all Site 

groundwater monitoring wells are provided in Table 2-2. 

The newer seep sampling devices were installed at the approximate locations of the previous seep 

sampling devices, with the exception of RIS-1.  RIS-1 was located about 50 feet (ft) southwest of the 

focused RI groundwater seep sampling location (S-1) because of observations made during the 2002 

supplemental RI that indicated a stormwater outfall for the Site was located in the immediate vicinity of 
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S-1, which could affect groundwater seep quality results collected from this location.  RIS-3 was also 

relocated about 75 ft southeast of S-3 because it was the closest active seep location at the appropriate 

elevation [above about 2 ft mean lower low water (MLLW) elevation]. 

Following installation, the groundwater seep sampling devices were surveyed using DGPS and 

referenced to the known elevations of the existing monitoring wells.  The location coordinates and 

elevations for the seep sampling devices are presented in Table 2-2. 

 

3.1.3 SEDIMENT INVESTIGATION 

The sediment investigation completed as part of the supplemental RI consisted of collection of six 

surface sediment samples (SRI-SED-1 through -6) for chemical analysis and a subtidal survey to better 

delineate the extent of landfill refuse.  Similar to previous sediment sampling events, the depth of 

sediment characterized during the 2002 supplemental RI consisted of the upper 12 centimeters (cm), 

consistent with studies for the Whatcom Waterway site which show that the depth of bioturbation 

generally ranges from 10 to 15 cm (RETEC 2006).  Sediment samples were collected approximately 25 ft 

seaward of the 50 percent refuse line identified during a subtidal diver survey, which was also conducted 

during the 2002 supplemental RI and is described below.  Sediment sample locations are shown on Figure 

2-2.  The coordinates and elevations for sediment sample locations are provided in Table 2-3. 

The six surface sediment samples were analyzed for PCBs, BEP, copper, lead, zinc, and TOC.  

Samples SRI-SED-3 and SRI-SED-5, which were the furthest from the shoreline, were also analyzed for 

mercury to evaluate the ubiquitous presence of mercury in Bellingham Bay. 

Subtidal cover conditions were investigated during the 2002 supplemental RI to determine the 

extent of exposed refuse at the limits of 50 percent surface debris coverage and the outermost extent of 

surface refuse.  A subtidal survey was conducted on June 5, 2002, by Parametrix, Inc. of Kirkland, 

Washington, using a boat and a diver with a self-contained underwater breathing apparatus (SCUBA).  

While swimming toward shore, the diver recorded the depth, substrate, and type of refuse to identify the 

limits of 0 and 50 percent surface refuse coverage.  Location coordinates along the diver transects were 

recorded using DGPS.  This process was repeated along 10 transects until the outer 0 percent and the 

50 percent boundaries of the observable subtidal refuse or debris was delineated.  Observations regarding 

the nature and distribution of wood debris were also recorded within the survey area.  The results of the 

diver survey are presented in Sections 4.4.1.2 (Shallow Subtidal Habitat) and 6.4.1 (Extent of Refuse and 

Wood Debris). 
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3.1.4 DRAINAGE SYSTEM EVALUATION 

A video survey of the integrity of the existing stormwater system was performed by Applied 

Professional Services, Inc., of Issaquah, Washington, on August 21, 2002 during the 2002 supplemental 

RI.  The video survey consisted of extending a video recorder through the stormwater lines to evaluate 

alignment, materials of construction, and existing condition.  During the survey, the alignment/location of 

the system features were marked on the ground surface at regular intervals and surveyed using a DGPS.  

The results of the drainage system evaluation are discussed in Section 4.1.2 (Drainage and Stormwater). 

 

3.2 GEORGIA PACIFIC WEST PHASE II ENVIRONMENTAL ASSESSMENT 

In 2004, Aspect Consulting conducted a Phase II environmental assessment of the GP Bellingham 

operations to support property transfer negotiations with the Port, which included the Site (Aspect 

Consulting 2004).  Six soil borings (AF-SB01, AF-SB02, AF-SB03, AF-SB04, AF-MW-01, and  

AF-MW-02) were completed and two monitoring wells (AF-MW-01 and AF-MW-02) were installed at 

the Site.  Thirteen soil samples were collected from the borings and tested for metals, BTEX constituents, 

PAHs, SVOCs, TPH, and PCBs.  Groundwater samples were collected for analyses of conventional 

parameters, dissolved metals, VOCs, alcohols, PAHs, SVOCs, PCBs, and petroleum hydrocarbons 

(gasoline-, diesel-, and oil-range).  The analytical results for the samples collected at the Site by Aspect 

Consulting are discussed in Section 6.3.2 (Site Interior Groundwater Quality).  A more complete 

description of the activities associated with the overall investigation is presented in the complete Aspect 

Consulting environmental assessment report. 

 

3.3 R.G. HALEY SITE REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

In 2004, GeoEngineers installed a monitoring well cluster pair (CL-MW-1S and CL-MW-1D), 

and in 2012 installed three additional monitoring wells (CL-MW-101, CL-MW-102, and CL-MW-103) 

on the Site as part of the R.G. Haley site RI/FS.  The purpose of the wells was to evaluate groundwater 

quality related to releases from the R.G. Haley site.  The R.G. Haley Site monitoring wells and boring 

locations that are on the Site, or in close proximity, are presented on Figure 2-1.  Groundwater samples 

from the well cluster pair were collected on a quarterly basis from June 2004 to September 2005 and 

analyzed for diesel- and oil-range petroleum hydrocarbons and for PAHs.   

In 2012, GeoEngineers conducted an additional investigation for the R.G. Haley cleanup site.  

Some of these samples were from wells that are located either on the Site or on the R.G. Haley site near 

the overlap area.  The locations of soil borings and groundwater monitoring wells used during the 2012 

R.G. Haley site investigations that provide characterization data for the overlap area are shown on Figure 

2-1.  The GeoEngineers investigation included analyses of groundwater from groundwater monitoring 
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wells MW-1, CL-MW-101, CL-MW-102, CL-MW-103, CL-MW-1H, MW-6, MW-9, HS-MW-19, HS-

MW-7, TL-MW-12, and TL-MW-13. 

Groundwater samples from each of these wells were analyzed for diesel- and oil-range petroleum 

hydrocarbons, SVOCs, and PAHs.  Groundwater samples collected from CL-MW-101 were analyzed for 

dioxins and furans; groundwater samples from HS-MW-7 were analyzed for copper; and groundwater 

samples collected from HS-MW-7 and TL-MW-13 were analyzed for ethylbenzene, toluene, and 

benzene. 

The analytical results for the samples collected on the Cornwall Avenue Site by GeoEngineers are 

discussed in Section 6.3.2 (Site Interior Groundwater Quality).  However, a more complete description of 

the activities associated with the R.G. Haley site investigations is presented in the R.G. Haley preliminary 

draft RI/FS (GeoEngineers 2007).  Relevant data collected during the R.G. Haley site investigations are 

included in this document for completeness, and to evaluate the potential impact of R.G. Haley site 

releases on Site remedy selection.  However, these data will be presented and evaluated relative to R.G. 

Haley site releases and associated remedial alternatives in a public review draft of the R.G. Haley RI/FS 

scheduled for completion in the spring of 2014. 

 

3.4 2008 ECOLOGY SEDIMENT INVESTIGATION 

In September 2008, a sediment investigation was conducted by Hart Crowser, on behalf of 

Ecology, to further evaluate the extent of refuse and wood debris in the aquatic portion of the Site.  The 

investigation utilized sediment profile imaging (SPI) and plan view photography to survey the presence of 

refuse and wood debris within the surface sediment, and collection of sediment core samples to survey the 

presence of refuse and wood debris in the subsurface sediment.  A total of 138 locations were 

photographed using SPI and plan view photography.  Subsurface sediment cores were collected at 62 

locations distributed throughout the subtidal areas of the Site.  The intertidal aquatic area and a portion of 

the shallow subtidal aquatic area were not fully characterized, due to penetration resistance, vessel draft 

requirements, and low visibility, which prevented effective application of the investigation methods. 

The sediment investigation was conducted as part of a bay-wide investigation funded by Ecology.  

A complete description of the study is presented in a report prepared by Hart Crowser for Ecology (Hart 

Crowser 2009).  The Site investigation locations are shown on Figure 3-1 and the results are discussed in 

Section 6.4 (Sediment Quality). 

 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 3-7 

3.5 BOULEVARD PARK OVERWATER WALKWAY SEDIMENT 
INVESTIGATION 

The City conducted an environmental and geotechnical investigation along the alignment of a 

proposed overwater walkway between Boulevard Park and the Site in 2008.  As part of this investigation, 

the City collected and tested sediment surface and core samples from a number of locations, including a 

location in close proximity to the southern end of the Site (BLVD-SS-09), as shown on Figure 2-2.  The 

samples were tested for metals, diesel- and oil-range petroleum hydrocarbons, and PCBs.   

 

3.6 2012 SUPPLEMENTAL RI GROUNDWATER INVESTIGATION 

Between July and September 2012, supplemental RI activities were conducted to better 

characterize groundwater at the Site in proximity to its point of discharge to Bellingham Bay.  The 

investigation was conducted in accordance with the Ecology approved work plan (Landau Associates 

2012a) and included the installation and development of six pairs of deep and shallow groundwater 

monitoring wells (12 wells in total), and conducting two monitoring events to collect and analyze 

groundwater samples from the newly installed wells.   

The shoreline monitoring wells were sampled on July 23 and 24 and again on September 24, 2012  

All groundwater samples were analyzed for dissolved metals, VOCs, SVOCs, herbicides, pesticides, 

tannins and lignins, TPH-HCID with follow up analyses for detected hydrocarbon ranges, conventional 

parameters, and typical field parameters.  The results of this investigation are discussed in Section 6.3.3 

(Downgradient Perimeter Groundwater Quality). 

 

3.7 INTERIM ACTION 

In 2011 and 2012, an interim action was conducted at the Site under a first amendment to Agreed 

Order No. 1778.  The purpose of the interim action was to take advantage of the availability of low cost 

capping material to reduce infiltration of rainwater through the municipal waste, therefore reducing the 

discharge of contaminants to Bellingham Bay.  The interim action involved placing stabilized fine-

grained sediment from a nearby Port dredging project on the landfill surface.  The sediment was placed 

into two stockpiles and covered with a scrim-reinforced liner to prevent stormwater infiltration.  

Stormwater runoff from the stockpiles was directed to a series of new drainage ditches connected to an 

existing stormwater detention basin which discharges to the bay.  The effect of this action was to 

significantly reduce the amount of rainwater infiltrating into the solid waste, and thus reduce the flow of 

contaminated groundwater into Bellingham Bay.  The action also reduced the area where people or 

terrestrial species could come into direct contact with potentially contaminated surface soil or refuse. 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 3-8 

Another benefit of the interim action was to acquire material that could potentially be used as part 

of the final cleanup for low-permeability capping or as fill for contouring final grades.  Using this 

material as part of a capping system, if that is selected as a remedial alternative for this Site, could also 

result in lower final costs for cleanup.   

In summary, the availability of the dredged material presented an opportunity to address some of 

the environmental concerns at the Site while potentially reducing the overall cost of cleanup.  Although 

this opportunity presented itself before completion of the remedial investigation and feasibility study for 

the entire Site, containment was anticipated to be an element of the final cleanup action for the Site. 

The Port’s Gate 3 Floats F & G Replacement and Outer Harbor Maintenance Dredging project 

(Gate 3 project) included harbor maintenance dredging to restore navigable water depths at the marina 

entrances, within the berthing areas, and along the navigation channels.  The project was conducted under 

a U.S. Army Corps of Engineers (USACE) permit and removed about 47,500 cubic yards (yd3) of 

dredged material.  Because of its fine-grained nature and high moisture content, the sediment was 

stabilized to attain a soil-like consistency prior to transport to the Site.   

The Gate 3 sediment was tested for total metals, tributyl tin (TBT), VOCs, SVOCs, pesticides, 

PCBs, and dioxins/furans.  All hazardous substances in the Gate 3 sediment were below applicable 

regulatory criteria, except for dioxins/furans, which exceeded the concentration allowed by the USACE 

for open water disposal.  Use of the sediment at the Site to reduce infiltration and to potentially reduce 

future cleanup costs was identified by the Port as a viable alternative to open water disposal and they 

proposed this to Ecology as an interim action.  Following public review of the proposed interim action in 

June/July 2011 as part of the first amendment to the Agreed Order, construction began in late 2011.  The 

interim action consisted of the following elements: 

 Sediment was stabilized prior to placement at the Site using about a 5 percent (by weight) 
addition of Portland cement, which eliminated free water in the sediment and achieved a 
workable, soil-like consistency. 

 A perimeter berm, stormwater conveyance ditch, and roadway were constructed around the 
interim action area from existing cover soil and imported clean material. 

 A landfill gas collection system was installed beneath the interim action area prior to 
sediment placement. 

 Sediment was graded for stormwater drainage to the existing stormwater basins to provide 
interim stormwater management. 

 A temporary cover consisting of 20-mil scrim-reinforced polyethylene sheeting was placed 
over the graded material, and beneath the perimeter roadway and stormwater conveyance 
ditch, to prevent erosion and allow stormwater to be managed as noncontact stormwater.  

 Five samples of the stabilized sediment were collected and analyzed from the two interim 
placement areas to document the concentrations of dioxins/furans in the stockpiles.   
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Figure 3-2 shows the primary features of the interim action.  The design of the interim action is 

presented in the Interim Action Plan (Landau Associates 2011), and construction of the interim action is 

documented in the Interim Action Completion Report (Landau Associates 2012b).  The analytical results 

from the testing of the stabilized sediment are presented in Section 6.2.4 (Interim Action Low 

Permeability Material).  The potential use of the stabilized sediment in applicable cleanup action 

alternatives is discussed in the FS portion of this report. 
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4.0 ENVIRONMENTAL SETTING 

This section describes the environmental setting of the Site.  Information discussed in this section 

includes physical Site features, Site geology and hydrology, area natural resources, and land/navigational 

uses. 

 

4.1 PHYSICAL CONDITIONS 

Physical conditions of a site are relevant because they have the potential to affect the fate and 

transport of contaminants.  Physical conditions discussed below include the following: 

 Site Topography and Bathymetry (Section 4.1.1) 

 Drainage and Stormwater (Section 4.1.2) 

 Shoreline Features and Erosion (Section 4.1.3) 

 Sediment Deposition (Section 4.1.4) 

 Surface Water and Circulation Patterns (Section 4.1.5). 

 

4.1.1 SITE TOPOGRAPHY AND BATHYMETRY 

The topography and bathymetry of the Site were characterized initially based on 1996 data, but 

upland topographic conditions were significantly modified in 2004 in conjunction with demolition of the 

GP warehouse and again during the interim action conducted at the Site in 2012.  A topographic survey 

was conducted as part of the interim action to document placement locations and to calculate the volume 

of material placed at the Site.  Additionally, a bathymetric survey was conducted in 2008 by Anchor 

Environmental as part of the Whatcom Waterway cleanup action that extended through the in-water 

portion of the Site.  Both current and historical topography and bathymetry are discussed below. 

Site topography and bathymetry prior to 2003 are shown on Figure 4-1.  The topographic 

contours are based on a 1996 photogrammetric survey provided by Anchor Environmental.  The 

bathymetric contours are based on soundings collected in 1996 by GP as part of the Whatcom Waterway 

RI/FS and soundings collected by the USACE in the Whatcom Waterway in 1996.  As shown on Figure 

4-1, the upland portion of the Site prior to 2003 was relatively flat with a surface elevation of about 14 ft 

MLLW.  The slopes of the intertidal and shallow subtidal zones (above about -10 ft MLLW) range 

between about 5 Horizontal to 1 Vertical (5H:1V) to 10H:1V, and are generally within 100 to 200 ft of 

Site uplands.  The deeper subtidal zone offshore from the Site has a relatively flat slope of about 20H:1V. 

Current Site topography and bathymetry are shown on Figure 4-2.  Site upland topography was 

significantly modified in 2004 in conjunction with the demolition of the GP warehouses and in 2012, 

during the interim action discussed in Section 3.7 (Interim Action).  Demolition of the GP warehouses 
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included grading the Site in the vicinity of the former warehouse locations, and installation of a 

stormwater detention basin and an outfall at the south end of the Site.  These modifications resulted in a 

significant portion of Site stormwater runoff being directed toward the stormwater detention basin, where 

it either infiltrates or is discharged to Bellingham Bay.  As part of the 2012 interim action, additional 

surface water drainage features were constructed, as described in Section 4.1.2.5 (Post-Interim Action 

Drainage and Stormwater Management). 

Bathymetric conditions changed appreciably between the 1996 and the 2008 bathymetric surveys.  

The 2008 bathymetric data indicate that the intertidal and shallow subtidal surface became flatter and 

more uniform over the 12-year period between surveys.  Intertidal and shallow subtidal slopes range from 

between about 6H:1V to 15H:1V and extend away from the Site uplands for approximately 250 ft.  The 

changes are particularly apparent at the southern end of the Site, where 2008 bathymetric data indicate a 

significant increase in the mud line elevation from the elevations obtained during the 1996 survey.   

 

4.1.2 DRAINAGE AND STORMWATER 

Surface water and stormwater management at the Site was evaluated based on visual 

reconnaissance of general site drainage conditions and the roof drainage system for the main GP 

warehouse prior to demolition during the expanded Site investigation and the focused RI, and by a video 

survey of the stormwater management system during the supplemental RI.  However, due to subsequent 

Site modifications including building demolition and completion of the interim action, characterization of 

the surface water and stormwater drainage based on these previous surveys does not represent current Site 

drainage conditions.  Therefore, drainage and stormwater conditions are discussed below in terms of pre-

demolition, post-demolition, and post-interim action conditions. 

 

4.1.2.1 General Site Drainage 

The upland portion of the Site is situated at the base of a bluff to the east and is adjacent to 

Bellingham Bay to the west.  The bluff rises steeply about 60 ft and is a vegetated band of forested land 

that is bounded by the BNSF railroad right-of-way on the west and Boulevard Street on the east.  

Stormwater from Boulevard Street and residential areas to the east is intercepted by the City stormwater 

system and is conveyed for discharge away from the Site.  Some portion of the stormwater discharge 

occurs through an outfall to Bellingham Bay located on the adjoining R.G. Haley property.  Stormwater 

to the west of Boulevard Street either infiltrates or is conveyed via overland flow to the base of the bluff 

on the east side of the BNSF railroad tracks, where it either infiltrates or is conveyed to the west via a 

culvert underlying the railroad tracks to the north of the Site, as discussed below. 
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As previously mentioned, the upland portion of the Site is relatively flat.  Prior to demolition of 

the GP warehouses, surface water was primarily directed toward catch basins in the paved portion of the 

GP property.  However, the remainder of the Site was not graded to promote surface water drainage.  As 

shown on Figure 4-3, flowing water was observed northeast of the Site between the railroad tracks and the 

hillside that trends northeast-southwest of the Site and near the gravel road that parallels the western side 

of the former main GP warehouse.  The area between the railroad tracks and hillside is not graded to 

provide adequate drainage.  Ponding of water in this area may contribute to recharge of the groundwater 

in the upper portion of the aquifer upgradient of the Site (Stasney 1997).  The contribution of this 

potential recharge in relation to other sources is discussed further in Section 4.3.1.4 (Groundwater 

Recharge and Water Balance). 

More recent reconnaissance by both Ecology and Landau Associates personnel confirmed the 

presence of ponded and flowing water on the east side of the BNSF railroad tracks near the northeast 

corner of the Site, and identified the presence of a culvert that conveys a portion of the surface water to an 

excavated depression on the west side of the tracks immediately east of the R.G. Haley site fence in the 

northeast corner of the Site.  Surface water has been observed running in the ditch and discharging to the 

culvert as late as early October, indicating that recharge in this area is not seasonal.  The presence of 

ponded and flowing water during the dry season is indicative of springs or other sources of ongoing 

recharge to surface water ponding that may contribute to Site groundwater recharge.  The relative 

contribution of this recharge source to the Site is discussed further in Section 4.3.1.4 (Groundwater 

Recharge and Water Balance). 

 

4.1.2.2 Pre-Demolition Warehouse Roof Drainage 

The roof drainage collection system for the main GP warehouse was in a state of disrepair during 

the focused RI and the supplemental RI.  Stormwater runoff from the roof was conveyed to the 

northwestern side of the warehouse via a series of downspouts that discharged stormwater directly to the 

ground surface.  The ground surface in this area drained toward the building.  The downspouts on the 

southeastern side of the building were connected to an 8-inch-diameter header line.  The header line 

extended underneath the building and discharged stormwater to the ground surface beneath the building 

near the eastern corner.  Relatively large areas of ponded water were observed beneath the warehouse 

floor at both the northeastern and southwestern sides of the warehouse, consistent with observations of the 

stormwater discharge from the roof drain system.  These conditions contributed to shallow groundwater 

recharge upgradient of the landfill refuse.  It could not be determined from the site reconnaissance 

performed during the supplemental RI and previous investigations if the roof drainage system for the 

warehouse was connected to the stormwater management system.  
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4.1.2.3 Pre-Demolition Stormwater Management System 

The stormwater management system located north of the main GP warehouse was evaluated 

during the supplemental RI based on visual observations and a video survey of the underground piping.  

The video survey identified the materials of construction and the condition of portions of the stormwater 

conveyance system that were accessible to the video camera.  Four catch basins were observed near the 

central portion of the Site (CB-1 through CB-4) and two near the warehouse (CB-5 and CB-6).  The four 

catch basins appeared to be connected by stormwater pipelines that appeared to be routed toward 

Bellingham Bay.  This was determined by the direction of the pipeline from catch basin CB-4 which was 

pointing toward the north. 

The majority of the piping between the catch basins near the northern side of the main GP 

warehouse was accessible.  The sediment accumulation in the two catch basins closest to the main GP 

warehouse (CB-5 and CB-6) prevented a video survey from being performed.  The video camera could 

only travel about 150 ft from the outlet of catch basin CB-4 due to sediment accumulation and the 

resulting blockage in the pipeline from breaks and joint separations.  The stormwater management system 

is shown on Figure 4-3. 

The underground piping inspected during the video survey was constructed of concrete bell and 

spigot pipe.  The stormwater management system appeared to be in a state of disrepair with several areas 

blocked due to offsets, leaking connections, or cracks in the lines.  The numerous gaps observed in the 

pipelines would be sources of groundwater infiltration from the surrounding landfill material or points of 

stormwater discharge to the landfill subsurface, depending on the elevation of the piping relative to the 

groundwater table. 

The stormwater outfall to Bellingham Bay was not visible on the shoreline and could not be 

accessed from the nearest catch basin during the video survey because of sediment accumulation in the 

pipeline.  However, the approximate location of the outfall was determined during the Supplemental RI 

after a significant upwelling of water [estimated to be 30 gallons per minute (gpm), or greater] was 

observed near former seep sampling location S-1 during a rainstorm.  Although the location was obscured 

by rock and debris, it appeared to be the outfall location for the GP stormwater system.  This conclusion 

was confirmed based on the following observations: 

 Flow was not observed from this location the previous day, which preceded the precipitation 
event. 

 The magnitude of the flow was significantly greater and located higher than that observed at 
any other seepage location along the beach face. 

 The flow rate appeared to be similar to the flow rate observed in the closest accessible 
manhole. 
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 The location is consistent with the projected end point of the stormwater conveyance system, 
based on the results of the video survey. 

The approximate location of the stormwater outfall was determined by projecting the video 

surveyed portion of the pipeline extending from catch basin CB-4 toward the shoreline.  The projected 

location of the stormwater outfall matched the location on the shore where the significant upwelling of 

water was observed during the rainstorm.  This location is likely where the outfall discharges to 

Bellingham Bay.  The projected stormwater discharge line and the apparent location of the stormwater 

outfall are shown on Figure 4-3.  Even though the stormwater pipeline running from the vicinity of the 

warehouse to the outfall appeared to be in poor condition, the discharge of water from the shoreline bank 

during a heavy precipitation event was significant enough to indicate that the pipeline has sufficient 

integrity to convey a portion of the collected stormwater to the outfall. 

Based on visual inspections conducted during the supplemental RI, roof drains from the smaller 

warehouse north of the main GP warehouse may have been connected to the stormwater management 

system.  Two pipelines from catch basins CB-3 and CB-4 extended toward the smaller warehouse but the 

endpoints of these pipelines could not be accessed during the video survey due to obstructions in the 

pipelines. 

One pipeline extended north from catch basin CB-4.  The endpoint of the line could not be 

observed due to blockage in the pipeline.  The material forming the blockage appeared to be a black  

fine-grained material mixed with fecal matter with the presence of insects.  These insects were not seen 

on footage from other segments of the survey, and may have been attracted by the apparent  

fecal-containing material.  A feature that appeared to be the concrete top of a septic tank was observed 

during the excavation of RITP-6 and appeared to be in direct alignment with the pipeline that extends 

north from CB-4.  If this feature is a septic tank, the sludge observed in the pipeline may have been 

leakage from the tank that has entered the pipeline, or the pipeline could be directly connected to the 

septic tank.  Alternatively, the apparent fecal material may originate from a broken sanitary sewer line.  

Additional discussion of this issue is provided in Section 6.3.1 (Overlap Area Groundwater Quality). 

 

4.1.2.4 Post-Demolition Drainage and Stormwater Management in the Former Main Georgia 
Pacific West Warehouse Area 

As previously indicated, the main GP warehouse was demolished in 2004.  Following demolition, 

the footprint of the warehouse was graded to drain to a stormwater detention basin located along the 

southeastern side of the former warehouse, parallel to the fence line adjacent to the BNSF railway 

mainline.  The detention basin is designed for the collection and temporary storage of stormwater runoff 

and allows for emergency overflow to Bellingham Bay during heavy storm events.   
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It is unlikely that the demolition of the main GP warehouse and construction of the stormwater 

detention basin significantly affected stormwater runoff or groundwater recharge at the Site.  The roof 

drain system for the former warehouse was not functioning properly prior to demolition, and was 

discharging stormwater runoff beneath and to the northwest of the building [see Section 4.1.2.2 (Pre-

Demolition Warehouse Roof Drainage)].  Thus, in the vicinity of the warehouse, the majority of 

stormwater runoff infiltrated into the subsurface during both pre- and post-demolition conditions at the 

Site.  The installation of the stormwater detention basin and modifications to topography at the Site 

directs stormwater runoff toward the southern portion of the Site.  As such, groundwater recharge is more 

appreciable in this area compared to the pre-demolition conditions at the Site. 

 

4.1.2.5 Post-Interim Action Drainage and Stormwater Management  

The implementation of the interim action in 2011 and 2012 placed a low permeability cover over 

about 4.5 acres of the Site where the IPAs and the associated roadways and stormwater ditches were 

covered or lined with 20-mil scrim-reinforced polyethylene sheeting.  The placement of this low 

permeability cover resulted in a reduction of infiltration of about 35 percent for the upland portion of the 

Site, and about 65 percent through the portion of the Site where refuse is present.   

Figure 4-4 presents the current Site topography and drainage features at the Site, including the 

excavated depression observed in the northeast corner of the Site that appears to collect the ponded or 

flowing water adjacent to the BNSF railroad tracks via a corrugated pipe from the east.  The figure shows 

the location of the stormwater detention system constructed following demolition of the main GP 

warehouse, and conveyances constructed during implementation of the interim action.  The stormwater 

management system in the paved area to the north of the former GP warehouse is still present, although it 

is in disrepair and does not appear to be functional.  

 

4.1.3 SHORELINE FEATURES AND EROSION 

The steep portion of shoreline near the top of the bank is partially protected by informal slope 

armoring consisting of a variety of rock boulders and broken concrete.  Below the steep portions (i.e., the 

lower intertidal areas), riprap coverage is less dense and absent in some areas.  This portion of the 

shoreline consists predominantly of soil (gravel, sand, and silt) with occasional concrete cobbles and 

landfill debris.  The armoring along the steep portions of the shoreline was placed following closure of the 

landfill in 1965; however, despite the armoring, significant shoreline erosion has occurred.  The erosion 

resulted in exposure of landfill refuse at the surface and redistribution of landfill refuse onto the beach 

area.  The amount of shoreline erosion since landfill closure has been estimated during previous 

investigations using aerial photographs from 1969, 1994, and 2007, and a topographic survey of the Site 
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in 2012.  During the expanded Site investigation, the distance between the top of the shoreline slope and 

fixed points at the Site (e.g., permanent building) were measured.  The differences between these 

measurements from the 1969 and 1994 aerial photographs indicated significant shoreline erosion occurred 

over this time period.  The shoreline erosion is estimated to have ranged from approximately 60 ft at the 

southwestern corner of the landfill to 10 to 30 ft at the northern edge of the landfill between 1969 and 

1994.  The amount of shoreline accretion or filling at the southeastern tip of the landfill appears to be 

limited compared to the significant shoreline erosion noted throughout the remainder of the Site.  The 

approximate positions of the landfill shoreline boundaries (assumed to be the top of slope) in 1969 and 

1994, which were presented in the expanded Site investigation, are shown on Figure 4-5. 

Stasney reviewed the 1969 and 1994 aerial photographs and estimated the shoreline erosion along 

the southwestern corner of the landfill to be about 125 ft (Stasney 1997).  The significant difference 

between the shoreline erosion estimated by Stasney and that determined in the expanded Site 

investigation prompted Landau Associates to reevaluate the extent of shoreline erosion during the focused 

RI.  It appears that the primary difference between the two interpretations is that Stasney used the 

approximate location of the mean high tide as the basis for defining the shoreline, while the top of the 

shoreline bank was used in the expanded Site investigation.  The top of the shoreline bank is considered 

more reliable for evaluating shoreline erosion because it can be more definitively identified through stereo 

photographs and is a more consistent feature than mean high tide.  As a result, the top of the bank 

measurements were used in this RI for evaluating shoreline erosion. 

A comparison of the location of the top of the shoreline bank in the 1994 aerial photograph to the 

location/position observed in a 2007 aerial photograph indicates that only limited shoreline erosion 

occurred between 1994 and 2007.  As indicated on Figure 4-5, the shoreline did not retreat more than 

about 10 ft at any given location during this period and did not change along much of the shoreline, 

though it did advance slightly waterward at the extreme southeastern corner of the Site.   

In 2012, a topographic survey of the Site was conducted following implementation of the interim 

action.  The top of the shoreline slope based on this survey is presented on Figure 4-5.  The survey 

indicates the shoreline has retreated significantly in most locations since the 2007 evaluation.  However, a 

direct comparison of the surveyed location to other approximate shoreline locations presented on Figure 

4-5 could exaggerate the actual retreat since the other approximate shoreline locations were based on 

interpretations from aerial photographs and the new data is from a topographical survey.  What is 

apparent from the comparison of the approximate shoreline locations shown on Figure 4-5 is that 

significant erosion has occurred along the Site shoreline over the years since the landfill was closed that 

will likely continue if not addressed by an engineered shoreline erosion protection system.   

 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 4-8 

4.1.4 SEDIMENT DEPOSITION 

The results of the 2008 Ecology sediment investigation indicate that significant sediment 

accumulation has occurred throughout much of the subtidal portion of the Site (deeper than approximately 

– 4 ft MLLW).  Sediment accumulation was observed at 38 of the 43 sediment core locations.  Sediment 

accumulation ranged from 0.5 to 3.5 ft, with an average thickness of 2.0 ft.  Based on these observations 

and the period of time since the landfill was closed (approximately 43 years), the average sedimentation 

rate for the subtidal portion of the Site is about 1.4 centimeters per year (cm/yr).  This rate is similar to the 

sedimentation rates reported for inner Bellingham Bay, which range from 1.52 cm/yr to 1.77 cm/yr 

(RETEC 2006). 

Sediment deposition is further evidenced by the natural recovery exhibited in sediment core 

samples tested for mercury and PCBs from sediment sampling location BLVD-09.  Sediment core 

samples show progressively lower concentrations for mercury and PCBs in samples collected from 3 to 4 

ft below mudline up to the sediment surface.  Mercury concentrations decreased from 3.8 milligrams per 

kilogram (mg/kg) to 0.4 mg/kg and PCB concentrations decreased from 21.47 mg/kg (organic carbon-

normalized; OC) to 4.47 mg/kg. 

 

4.1.5 SURFACE WATER AND CIRCULATION PATTERNS 

This section describes watersheds that contribute to Bellingham Bay, regional bottom and surface 

currents throughout the bay, as well as tidal salinity and temperature information for the bay.  Information 

provided in this section was compiled from information provided in the Whatcom Waterway Site RI/FS 

report (RETEC 2006).  The Whatcom Waterway RI/FS report provides a more complete description of 

surface water and circulation patterns for Bellingham Bay. 

 

4.1.5.1 Watershed Characteristics 

The Bellingham Bay near-shore area is primarily influenced by the drainage from three 

watersheds: the Nooksack River, Whatcom Creek, and Squalicum Creek.  Five other smaller watersheds 

also contribute water to Bellingham Bay, including the Padden Creek watershed.  Whatcom Creek is the 

closest significant drainage course to the Site and discharges to the bay about 1 mile northeast of the Site 

as shown on Figure 4-6.  Information on the Nooksack River, Whatcom Creek, Squalicum Creek, and 

Padden Creek watersheds is provided below: 

 The Nooksack River Watershed drains approximately 1,500 square kilometers [km²; 580 
square miles (mi2)] and is the primary source of sediments to Bellingham Bay, with an annual 
discharge of 650,000 cubic meters [m³; 7,000,000 cubic feet (ft3)].  All of the Nooksack flow 
does not, however, reach Bellingham Bay.  Part of it enters Lummi Bay by way of the Lummi 
River.  The Nooksack River is influenced by anthropogenic factors that include agriculture 
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and logging.  The discharge to Bellingham Bay is approximately 4.4 miles northwest of the 
Site. 

 The Whatcom Creek Watershed drains an area of approximately 26 km² (10 mi2).  Whatcom 
Creek flows from Lake Whatcom through the City to Bellingham Bay.  The City occupies 
much of the watershed.  Presently, Whatcom Creek is influenced by areas of channelization, 
vegetation removal, and urban stormwater runoff.   

 The Squalicum Creek Watershed drains an area of 65 km² (25 mi2).  Squalicum Creek 
originates at Squalicum Lake and flows through the City.  The creek is influenced by areas of 
channelization, vegetation removal, and urban stormwater runoff. The discharge to 
Bellingham Bay is approximately 1.6 miles north-northwest of the Site. 

 The Padden Creek Watershed drains an area of 16 km² (6.2 mi2).  Padden Creek originates at 
Lake Padden and flows entirely within City limits to Bellingham Bay.  The primary land uses 
in the watershed include residential, forestry, agricultural, commercial, and industrial (NSEA 
website 2008).  The discharge to Bellingham Bay is approximately 1.2 miles southwest of the 
Site. 

 

4.1.5.2 Regional Bottom Currents 

Most oceanic water enters Bellingham Bay at depth through the northern end of Rosario Strait 

between Lummi and Vendovi Islands (Figure 4-6).  Some water enters through Bellingham Channel.  

Exchange of water to the west through Hale Passage is limited by a shallow sill.  The residence time for 

water in Bellingham Bay is typically 4 to 5 days, but varies between 1 and 11 days.  The available data 

indicate that there is a net southward flow throughout Bellingham Bay at depth, largely resulting from the 

lateral and vertical spreading of the Nooksack River discharge.  Overall, bottom currents are relatively 

consistent throughout the year and typically range from 0.2 to 0.3 meters per second (m/sec).  Deep 

current velocities typically range from 0.04 to 0.18 m/sec in the inner bay and can be as high as 

0.40 m/sec.  Based on generalized relationships between bottom current velocities and sediment re-

suspension thresholds, bottom velocities above approximately 0.3 to 0.4 m/sec may be capable of re-

suspending fine-grained sediments (i.e., silt and clay particles).  Accordingly, inner Bellingham Bay 

appears to be primarily a net depositional environment, though periodic re-suspension of sediments in the 

inner bay is possible, particularly in shallow water areas where bottom velocities can be influenced by 

wave action.  This interpretation is consistent with the predominance of fine-grained sediment textures 

throughout the inner bay, except in higher-energy shallow-water areas. 

 

4.1.5.3 Regional Surface Currents 

Surface currents throughout Bellingham Bay vary primarily in response to wind stress.  Winds 

over the bay are from the south or southwest during much of the year, typical of foul-weather  

low-pressure systems in winter months, resulting in the forcing of surface water toward the northern part 

of the bay with return flow along the shorelines of the Lummi Peninsula, Portage Island, and Lummi 
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Island (Figure 4-6).  Fair-weather winds from the west or northwest cause surface flow to the east and 

south along the eastern shoreline.  In response to seasonal wind forcing, both clockwise and counter-

clockwise circulation patterns are set up in Bellingham Bay.  Salinity distribution maps delineate 

freshwater discharges from the Nooksack River.  The brackish river plume sometimes exits the bay along 

the western shoreline near Lummi Peninsula and Lummi Island (counter-clockwise circulation), but at 

other times exits primarily along the eastern shoreline near the City of Bellingham and Post Point where it 

is then directed southwestward across the bay toward the southern tip of Lummi Island (clockwise 

circulation).  In both configurations, surface water enters Rosario Strait mainly near the southern tip of 

Lummi Island and Vendovi Island.  The compensating inflow of seawater to Bellingham Bay occurs 

partly via surface waters along the opposite shoreline from the brackish river plume and partly via bottom 

waters.  Typical surface currents range between 0.02 to 0.06 m/sec in the inner bay, reaching maximum 

velocities of 0.36 m/sec. 

 

4.1.5.4 Tides, Flooding, Storm Surge, and Tsunamis 

The mean tidal range within Bellingham Bay is 5.44 ft.  According to the National Oceanic and 

Atmospheric Administration (NOAA), the typical diurnal tidal range is about 8.51 ft (NOAA website 

2008).  Flooding, storm surge, and tsunamis (in decreasing order of probability of occurrence) may 

increase the water levels in Bellingham Bay on rare occasions.  Additionally, the Port is planning for a 2.4 

ft rise in sea level in response to the changing climate over the next 100 years.  This estimate is based on a 

variety of projections made by the University of Washington Climate Impacts Group (University of 

Washington Climate Impacts Group and the Washington Department of Ecology 2008) and the Inter 

Governmental Panel on Climate Change (IPCC 2007).  As discussed elsewhere in this report, the existing 

shoreline at the Site is eroding and any cleanup strategy implemented at the Site will include a shoreline 

stabilization system and finished Site grades designed to accommodate the current estimate of sea level 

rise. 

In the Whatcom Waterway Site RI report, empirical estimates of storm surge were obtained by 

subtracting the highest observed tide on January, 5 1975 from the predicted tide for that day.  The 

predicted high tide, as obtained from NOAA for January 5, 1975, was 9.6 ft.  The actual measured high 

tide was 10.4 ft above MLLW.  The difference is a storm surge of 0.8 ft.  The effects of storm surge on 

final water elevations vary with wind speed, wind direction, and tidal cycle (e.g., storm surges only 

produce extraordinary water elevations if they occur coincident with a high tide that is already near the 

maximum for the water body). 

Tsunamis are earthquake-generated waves that occur in open water bodies.  Results of a modeling 

study conducted by NOAA and DNR indicate that a magnitude 9.1 earthquake caused by the Cascadia 
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Subduction Zone located in the Pacific Ocean basin could result in a tsunami wave that could cause a 

depth of inundation of 0 to 1.6 ft over much of the Site.  It should be noted, however, that the study 

acknowledges limitations and uncertainties associated with the modeling. 

 

4.1.5.5 Salinity, Temperature, and Total Suspended Solids 

Salinity varies with depth and varies over time in the top 30 ft of the Bellingham Bay water 

column.  The observed variability is primarily the result of fresh water input, wind-induced circulation, 

and wind-induced mixing.  Because most freshwater comes from the Nooksack River, brackish water 

(salinity less than about 26 parts per thousand) is most extensively distributed in the northern part of 

Bellingham Bay, but a lower salinity surface layer has been observed to extend throughout the bay and 

south of Post Point, which is located to the south of the Site.  This surface layer is typically less than 6 ft 

thick, but high winds may occasionally deepen the surface layer to 12 ft.  The deepest waters in 

Bellingham Bay are similar in character to those of Rosario Strait.  Bottom water salinities typically range 

from 29 to 31 parts per thousand, and are relatively stable throughout the year.  Surface salinities in inner 

Bellingham Bay have been recorded to range from approximately 10 to 25 parts per thousand.  Higher 

surface salinities have been observed during the incoming tide.  Deep water salinities in the inner 

Bellingham Bay area have been recorded in the range of 26 to 30 parts per thousand. 

Water temperatures in Bellingham Bay vary with depth and vary over time, primarily as the result 

of seasonal air temperature changes.  Water temperatures range from 8 to 13 degrees Celsius (ºC) and are 

warmest in the summer and early fall and coldest during winter and spring. 

TSS within the inner Bellingham Bay area has been measured at concentrations ranging from 3 to 

25 milligrams per liter (mg/L).  Deep water TSS concentrations have been measured from between 1 to 

32 mg/L.  Measured TSS concentrations average approximately 10 mg/L in both surface and deep waters. 

 

4.2 GEOLOGY 

Geologic conditions at the Site were characterized using information presented in: 

 Previous geotechnical reports (Dames & Moore 1960; Purnell & Associates 1985) 

 Information summarized by Stasney (Stasney 1997) 

 Information contained in the Draft Final RI/FS report for the R.G. Haley site (GeoEngineers 
2007) 

 Data from construction of the focused RI and supplemental RI monitoring wells 

 Data from the supplemental RI borings and test pits 

 Data from the 2008 RI sediment investigation. 
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The Site geology is discussed from the deepest (oldest) unit to the shallowest unit and is shown 

on east-west and north-south trending cross sections.  The alignments of the cross sections are shown in 

plan view on Figure 4-7.  Figures 4-8 and 4-9 present a north-south trending cross section (A-A’) and an 

east-west trending cross section (B-B’) of the Site, respectively.  Bedrock underlies the entire Site at 

varying depths and consists of sandstone and carbonaceous shale of the Chuckanut Formation.  The 

Chuckanut Formation is exposed on the hillside located immediately southeast of the Site and is present 

at depths beneath the Site that increase toward Bellingham Bay, as shown on Figure 4-8. 

Overlying the Chuckanut Formation beneath the Site and Bellingham Bay is glacial marine drift.  

These sediments were deposited as rising sea levels floated and melted Pleistocene glacial ice  

(Stasney 1997).  Boring log data from Purnell & Associates (1985) and Dames & Moore (1960; 

Appendix B) indicate that this unit generally consists of gray, silty clay with occasional gravel and marine 

shells.  The top of the glacial marine drift ranges from 20 ft below ground surface (BGS) near the eastern 

edge of the landfill refuse to about 40 ft BGS near the existing shoreline.  The thickness of the glacial 

marine drift varies from greater than 30 ft thick near the existing shoreline until it tapers out near the 

eastern extent of the refuse. 

Fine-grained sediments deposited in Bellingham Bay by the Nooksack River (Stasney 1997) 

typically overlie the glacial marine drift.  Boring logs indicate that this unit generally consists of green-

gray silt, or green-gray silty clay and sandy silt.  The silt deposited by the Nooksack River ranges in 

thickness from about 8 ft near the existing shoreline to near depletion at the eastern edge of the refuse.  

The top of the Nooksack deposits are encountered at a depth of about 20 ft BGS near the eastern edge of 

the refuse and at a depth of about 30 ft BGS near the existing shoreline.  The Nooksack deposits generally 

increase in thickness toward Bellingham Bay and become absent toward the northern and eastern portions 

of the Site.  The Nooksack deposits represent the uppermost native deposits underlying the Site and 

Bellingham Bay. 

Sawdust and wood debris overlie the Nooksack deposits and the older units within the 

southwestern portion of the Site, and generally bounds the eastern edge of the refuse.  Wood waste was 

encountered as shallow as 2 to 3 ft BGS east of the refuse and about 15 ft BGS within the southwestern 

portion of the Site. 

Landfill refuse overlies the wood waste within the southwestern portion of the Site and the 

Nooksack deposits or Chuckanut Formation within the northeastern portion of the Site.  The refuse 

thickness generally increases toward Bellingham Bay, ranging in thickness from 0 to 40 ft at the eastern 

Site boundary to the existing shoreline.  The top of the refuse was typically encountered between 2 and 

5 ft BGS. 
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Overlying the refuse is the landfill cover soil and traffic surfaces.  The cover soil consists 

primarily of granular material (sand and gravel), wood debris, and occasional areas of cobble ballast. 

 

4.3 HYDROGEOLOGY 

Hydrogeologic conditions at the Site were evaluated using geologic data from previous 

investigations, data collected during the RI, and available literature regarding hydrogeologic 

characteristics of geologic units present at the Site.  Soil boring logs and test pit information, along with 

groundwater analytical data obtained during the focused and supplemental RIs, indicate three principal 

hydrostratigraphic units can be identified beneath the Site.  The three units are described below from 

shallow to deep. 

 The uppermost unit consists of the landfill refuse, sawdust, and wood debris, and other fill 
materials placed at and near the Site.  Groundwater is first encountered in this unit. 

 The second unit consists of fine-grained silts and clays of both the Glacial Marine Drift and 
Nooksack deposits, which form the uppermost aquitard throughout most of the Site.   

 The third unit is the sandstone of the Chuckanut Formation.  This unit could act as an aquifer 
within portions of the formation that exhibit limited fracturing.  The potential for salt water 
intrusion from Bellingham Bay likely prohibits the shallow portions of the Chuckanut 
Formation from being a practicable source of potable water.  The hydrogeologic properties of 
the Chuckanut Formation are discussed further below. 

Because of its potential to function as either an aquifer or an aquitard, a literature review was 

conducted on the hydrogeologic properties of the Chuckanut Formation to assess the potential that it is 

functioning as an aquifer and contributing recharge to the Site shallow groundwater flow system.  

Although the literature review did not identify any publications or other information that evaluated the 

hydrogeologic properties of the Chuckanut Formation in the immediate vicinity of the Site, a limited 

number of references were identified that either provided general information on the hydrogeologic 

properties of the Chuckanut Formation, or more detailed information for areas located at distance from 

the Site. 

The references reviewed were generally consistent in their characterization of the hydrogeologic 

properties of the Chuckanut Formation.  A U.S. Geologic Survey (USGS) evaluation of the hydrogeologic 

conditions in Whatcom County characterized the Chuckanut Formation as a semi-confining unit that is 

not highly productive, but capable of yielding useable quantities of water locally (USGS 1999).  A 

Western Washington University geology masters thesis that evaluated the hydrogeology of northern 

Lummi Island collected and evaluated an extensive amount of data on domestic wells completed in the 

Chuckanut Formation (Sullivan 2005).  The Chuckanut Formation was characterized as highly fractured 

and the primary source of groundwater for northern Lummi Island. 
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The Lummi Island study also estimated the mean horizontal hydraulic conductivity of the 

Chuckanut Formation to be 1.1 x 10-4 centimeters per second (cm/s), which is in the same range as sandy 

silt.  A 2005 groundwater study conducted in the Lake Whatcom area (Ecology 2005) concluded that the 

small number of water supply wells that have been successfully developed in the bedrock (including the 

Chuckanut Formation) supported the conclusion in an earlier evaluation (Newcomb et al. 1949) that 

bedrock formations in the Lake Whatcom area have a limited capacity for groundwater movement and 

supply.  The 2005 Ecology report went on to say that a significant percentage of the boring logs reviewed 

from wells completed in bedrock indicate abandonment of the borehole after drilling due to a lack of 

adequate yield. 

All of these references are consistent in identifying that the Chuckanut Formation is capable of 

producing usable amounts of water for domestic purposes, but generally exhibits a low bulk 

permeability.  Based on the observations of surface water flow and ponding along the base of the exposed 

Chuckanut Formation bluff discussed in Section 4.1.2.1 (General Site Drainage), it appears that the 

Chuckanut Formation exhibits localized areas of discharge near the base of the bluff.  These observations 

are consistent with the literature and indicate that the Chuckanut Formation likely functions as a semi-

confining unit with localized areas of discharge, rather than as an aquitard. 

Figure 4-10 is an elevation contour map of the surface underlying the refuse/wood debris fill, 

which forms the uppermost hydrostratigraphic unit.  The surface underlying the refuse/wood debris unit is 

considered an aquitard where the Nooksack or Glacial Marine Drift deposits are present in the western 

portion of the Site and a semi-confining unit where the Chuckanut Formation is the underlying geologic 

unit in the eastern portion of the Site.  As discussed above, the Chuckanut Formation likely conveys some 

groundwater via fracture flow, but its bulk hydraulic conductivity is significantly lower than that of the 

refuse/wood debris fill, and as such, it functions as a semi-confining unit. 

As Figure 4-10 illustrates, the surface underlying the refuse/wood debris unit dips steeply 

downward from the northeastern corner of the Site, flattens out near the north-central portion of the Site, 

and then dips steeply downward in the southwestern portion of the Site (and presumably in the 

northwestern portion of the Site, although data regarding the depth of refuse in this area is not available).  

The contact surface appears to influence the groundwater flow direction in the northeastern corner of the 

Site, as discussed in the following section.  The uppermost hydrostratigraphic unit is of primary interest 

for evaluating groundwater conditions at the Site and will be addressed in the remainder of this section. 

 

4.3.1.1 Saturated Thickness, Flow Direction, and Tidal Influence 

The depth to groundwater observed at the Site varied between 4 to 16 ft BGS during the 

supplemental RI activities and is shallower during the wet season.  The saturated thickness of the 
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uppermost hydrostratigraphic unit ranges from about 2 ft at the eastern edge of the Site to almost 30 ft at 

some locations along the shoreline in the southern portion of the Site.  The saturated thickness of the 

uppermost hydrostratigraphic unit is generally thinner in the northern portion of the Site and thicker in the 

southern portion of the Site, as shown on Figure 4-10. 

Groundwater elevations measured from 10 monitoring wells on August 21, 2002; 19 wells on 

August 14, 2012; and 23 wells on September 26, 2012 are provided in Table 4-1.  The 2012 groundwater 

elevations are considered more accurate than the 2002 data because a recent elevations survey 

documented up to 1.2 ft of change in well reference elevations due to settlement for wells that were 

installed prior to the 2012 supplemental RI activities, as documented in Table 4-1.  Because the wells 

installed in 2002 (MW-6 through MW-10) were surveyed using one of the wells installed in 1998 for the 

reference elevation, the water elevations calculated for the 2002 water level gauging are likely only 

approximate due to changes in the elevation of monitoring wells MW-1 through MW-5 between 1998 and 

2002.  A groundwater contour map based on the elevation data from the September 2012 monitoring 

round is shown on Figure 4-11.  From the August 2012 elevation data, the direction of groundwater flow 

in the uppermost hydrostratigraphic unit was determined to be generally to the west.  In the northern 

portion of the Site, adjacent to the R.G. Haley site, groundwater flow is toward the southwest with a 

relatively steep hydraulic gradient (0.006 ft/ft) compared to the gradient in the southern portion of the Site 

(0.003 ft/ft).  The higher hydraulic gradients in the northern portion of the Site correlate to an average 

saturated thickness of about 8 ft, while the flatter hydraulic gradient in the southern portion of the Site 

correlates to an average saturated thickness of about 23 ft.  Thus, the variation in hydraulic gradient for 

these two areas is partially related to the variation in saturated thickness rather than variations in recharge 

and/or hydraulic conductivity. 

It should be noted that these hydraulic gradients and saturated thicknesses are based on dry 

season recharge conditions, which result in flatter gradients and lower saturated thicknesses than would 

be anticipated during the wet season.  Based on precipitation data from the Western Regional Climate 

Center (Desert Research Institute 2012), the average monthly recharge for Bellingham in the wet season 

(October through March) is 4.06 inches compared to an average monthly precipitation of 1.83 inches in 

the dry season (April through September).  Thus, wet season precipitation is about 2.2 times greater than 

dry season precipitation, and a similar increase in a combination of hydraulic gradient and saturated 

thickness would be anticipated for wet season measurements because precipitation is the primary source 

of recharge to shallow Site groundwater [as discussed in Section 4.3.1.4 (Groundwater Recharge and 

Water Balance)].   

The tidal influence on groundwater was evaluated during the 1998 focused RI using elevation 

data obtained from wells MW-1, MW-2, and MW-3, as summarized in Table 4-2, and from MW-11 
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through MW-16 shallow and deep wells in the 2012 supplemental RI as summarized in Table 4-3.  Water 

elevations for MW-1, MW-2, and Bellingham Bay collected between March 15 and 20, 1999 are 

presented on Figure 4-12.  Water elevations for MW-2, MW-3, and Bellingham Bay collected between 

June 26 and July 13, 1998 are shown on Figure 4-13.  The groundwater elevation in MW-2 fluctuated as 

much as 0.3 ft and corresponded with tidal fluctuations, while minor fluctuations in the groundwater 

elevation were observed at MW-3.  Tidal influences were not observed for the groundwater elevations in 

MW-1, as shown on Figure 4-12.  Groundwater levels in wells MW-11 through MW-16 fluctuated by up 

to 0.17 ft between high and low tides on July 30, 2012, although the fluctuations were generally less than 

0.1 ft, as presented in Table 4-3 and shown on Figure 4-14.   

 

4.3.1.2 Hydraulic Conductivity 

Hydraulic conductivity of the uppermost hydrostratigraphic unit was estimated from the data 

collected in 1998 using a technique for estimating transmissivity in tidally-influenced aquifers.  

Transmissivity using this technique is computed from the following equation (Ferris 1951): 

 T =  (x2 S t0)/(4п t1
2) 

where: 

T = transmissivity (L2/t) 

S = storativity (dimensionless) 

x = distance from well to subaqueous outcrop (L) 

t0 =  time between tidal maxima or minima in Bellingham Bay (t) 

t1 =  time lag between the occurrence of the maxima or minima in Bellingham Bay 
and in the monitoring well (t). 

This evaluation utilized the electronic data collected during the focused RI for MW-2 and 

Bellingham Bay, as presented on Figure 4-13 and in Table 4-2.  It should be noted that the elevations 

presented in Table 4-2 are incorrect because an incorrect reference elevation was used to convert 

groundwater gauging data to elevations.  However, the analysis is based on time lag and change in 

elevation, so an accurate reference elevation is not needed for the analysis. 

The time (t0) between tidal maximum and minimum in Bellingham Bay was computed using 

water elevation data from June 26 to July 12, 1998, as presented in Table 4-2.  The time lag (t1), or 

difference between the maxima or minima of a cyclical tidal fluctuation, was also computed for this same 

time period and is listed in Table 4-2.  The time lag determined by the tidal minima was used for 

estimating t1 because it was more consistent than the lag time for the tidal maxima.  The distance from 

MW-2 to the mean tidal level of Bellingham Bay adjacent to the Site was estimated at 75 ft.  Aquifer 
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storativity/specific yield was assumed to be 0.05.  Borehole logs and depth to groundwater measurements 

for MW-2 provided an estimate of 20 ft for the aquifer saturated thickness (B) in the MW-2 vicinity. 

Based on the 1998 focused RI data and assumptions described above, the transmissivity is 

estimated to be about 510 square feet (ft2)/day.  This yielded a value for the hydraulic conductivity (K) of 

25 ft per day (ft/day) (9 x 10-3 cm/s) using the relationship K = T/B. 

Based on generally accepted hydrogeologic references (Driscoll 1986; Freeze and Cherry 1979), 

a hydraulic conductivity of 9 x 10-3 cm/s is typical of clean, medium sand.  A review of over 40 Site 

boring logs indicate that the refuse unit is predominantly composed of refuse in a silty sand matrix and 

wood waste is primarily composed of sawdust.  Although some zones of courser soil and larger 

dimension wood waste are present, these courser zones appear to be limited in extent.  Based on textural 

composition of the refuse and wood waste materials, the estimated hydraulic conductivity appears to be 

on the upper end of what would be expected for functionally silty sand. 

 

4.3.1.3 Groundwater Flow 

The groundwater average linear velocity (v) is estimated from the equation: 

 v = Ki/n 

where: 

K =  hydraulic conductivity (L/t) 

i = hydraulic gradient (dimensionless) 

n = effective porosity (dimensionless). 

The Site was divided into northern and southern flow regimes for estimating groundwater flow 

because of the significant difference in hydraulic gradient and saturated thickness in the northern and 

southern portions of the Site.  The hydraulic gradient for the Site was estimated from the groundwater 

elevation difference between the 7.5 ft and 8.5 ft contours in the northern flow regime and between the 

6.5 ft and 7.5 ft contours in the southern flow regime, as shown on Figure 4-15.  The distance between the 

subject elevation contours is about 180 ft in the northern flow regime and about 320 ft in the southern 

flow regime.  This indicates a hydraulic gradient across the northern flow regime of about 0.006 and 

about 0.003 in the southern flow regime, as shown on Figure 4-15.   

As previously discussed, these gradients are based on dry season water elevation data.  If the 

saturated thickness is assumed to remain unchanged, the wet season gradients would be about 2.2 times 

the dry season gradients, or between 0.013 in the northern flow regime and about 0.0066 in the southern 

flow regime.  Because saturated thickness increases during the wet season, these represent upper bound 

estimates of the wet season hydraulic gradient. 
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Assuming an effective porosity of 0.25 yields an estimate for the average linear velocity of about 

0.6 ft/day in the northern flow regime and 0.3 ft/day in the southern flow regime during the dry season.  

During the wet season, the upper bound estimate of average linear velocity is about 1.3 ft/day and  

0.7 ft/day for the northern and southern flow regimes, respectively. 

Groundwater flow can be estimated from Darcy’s Law: 

 Q = KiA 

where: 

Q = groundwater flow (L3/t) 

K =  hydraulic conductivity (L/t) 

A = cross-sectional area perpendicular to flow (L2) 

i = hydraulic gradient (dimensionless). 

Based on the saturated thicknesses estimated on Figure 4-10, the average saturated thicknesses for 

the areas over which the hydraulic gradients were estimated are 8 ft and 23 ft for the northern and 

southern flow regimes, respectively.  Based on a cross-sectional width of 450 ft for the northern flow 

regime and 650 ft for the southern flow regime, the cross-sectional areas are estimated to be 3,600 ft2 and 

15,000 ft2, respectively, as illustrated on Figure 4-15.  Based on the estimated hydraulic conductivity of 

25 ft/day, the groundwater flow for the northern and southern flow regimes are estimated to be 540 cubic 

feet per day (ft3/day; 2.8 gpm) and 1,125 ft3/day (5.8 gpm), for a total estimated dry season flow rate of 

1,660 ft3/day (8.6 gpm).   

As previously discussed, precipitation during the wet season is about 2.2 times greater than 

during the dry season, and a similar relationship between wet season and dry season groundwater flow 

likely exists because precipitation appears to be the primary source of recharge to Site groundwater [see 

Section 4.3.1.4 (Groundwater Recharge and Water Balance)].  As a result, groundwater flow during the 

wet season is estimated to be about 19 gpm, and the average groundwater flow rate is estimated to be 

about 14 gpm based on the average of wet season and dry season flow.  The estimated average 

groundwater flow rate of 14 gpm is used in the next section for the water balance evaluation. 

The above estimate of groundwater flow does not account for groundwater recharge from 

precipitation that occurs downgradient from the portion of the upland area used to estimate hydraulic 

gradients and cross sectional areas (i.e., downgradient of the 7.5 ft groundwater elevation contour for the 

northern flow regime).  The contributory recharge areas for the northern and southern flow regime 

groundwater flow estimates are shaded on Figure 4-15, and the un-shaded upland area on Figure 4-15 is 

the portion of the Site for which precipitation recharge is not accounted for in the groundwater flow 

estimate.  Total groundwater flow at the point of discharge to surface water is estimated in the following 
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section based on the estimated groundwater recharge for the entire upland area that contributes to Site 

groundwater flow. 

 

4.3.1.4 Groundwater Recharge and Water Balance 

Groundwater recharge appears to be predominantly from the infiltration of precipitation, although 

a portion of the recharge may be coming from fracture zones in the Chuckanut Formation, as discussed 

earlier in this section.  A water balance is conducted in this section to evaluate the relative contribution of 

potential sources of recharge to Site groundwater. 

Recharge from precipitation is estimated by calculating the amount of precipitation over the 

drainage basin for the Site.  The estimated Site drainage basin is shown on Figure 4-16, and encompasses 

the upland portion of the Site and the area upgradient of the Site to Boulevard Street to the east.  This area 

is estimated to be 16.4 acres, and is designated Area A1 on Figure 4-16.  However, as shown on Figure  

4-15, the area over which groundwater flow was estimated does not include a portion of the upland area 

near the shoreline.  So, for water balance estimating purposes, the smaller area that is consistent with the 

area used to estimate groundwater flow (12.4 acres) was used for the water balance evaluation, and is 

designated Area A2 on Figure 4-16. 

Based on MTCA Equation 747-5, the estimated groundwater recharge resulting from infiltration 

within the area relevant to the water balance estimate is 15.7 gpm, based on the following: 

 Upland Area A2: 12.4 acres (540,000 ft2) 

 Annual Precipitation: 35 inches/year 

 Precipitation Infiltration: 70 percent 

 Groundwater Recharge from Infiltration = (540,000 ft2)(35 inches/year)(0.70)(1 ft/12 inches) 
(7.48 gallons/ft3)(1 year/365 days)(1 day/1,440 minutes) = 15.7 gpm. 

Based on the average groundwater discharge rate of 14 gpm estimated in Section 4.3.1.3 

(Groundwater Flow), recharge from precipitation is slightly greater than the estimated groundwater 

discharge, although the difference of about 10 percent is not significant considering the approximate 

nature of many of the input parameters that go into estimating both groundwater recharge from 

precipitation and groundwater discharge.  Based on the water balance, precipitation is the dominant 

source, if not the sole source, of Site groundwater recharge.  However, some of the precipitation that falls 

in the portion of the Site drainage basin upgradient from the Site may infiltrate into the Chuckanut 

Formation and then discharge via springs and seeps near the base of the bluff on the east side of the BNSF 

railroad tracks, as were observed during reconnaissance of the bluff area.  

The total Site recharge to groundwater from precipitation that ultimately discharges to 

Bellingham Bay is estimated to be 21 gpm based on the entire Site drainage basin area (Area A1 = 16.5 
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acres) and MTCA Equation 747-5.  As previously discussed, this represents the average recharge and 

would be significantly lower in the dry season and higher in the wet season.  Based on the estimated 

relationship that wet season recharge is 2.2 times the dry season recharge, the wet season recharge for the 

entire Site is estimated to be about 29 gpm and the dry season recharge is estimated to be about 11 gpm. 

The amount of groundwater recharge that originates upgradient of the Site from the area between 

the eastern edge of the Site to Boulevard Street to the east is estimated to be about 5.8 gpm based on 

Equation 747-5 and an estimate of 4.6 acres for this area, designated Area A3 on Figure 4-16.  Thus, about 

28 percent of Site groundwater recharge is estimated to originate upgradient of the Site. 

 

4.3.1.5 Groundwater Use 

Ecology has determined that groundwater at the Site is classified as nonpotable in accordance 

with WAC 173-340-720(2) as discussed further in Section 5.0 (Development of Site Screening Levels).  

Drinking water supply wells are not present at the Site or in the Site vicinity.  Drinking water to the Site is 

currently supplied by the City of Bellingham.   

 

4.4 NATURAL RESOURCES 

This section summarizes information on natural resources in the Cornwall Avenue Landfill Site 

area, including fish and wildlife, existing habitats, and plant and animal species. 

 

4.4.1 TYPES AND FUNCTIONS OF HABITATS 

Information provided in this section about the types of habitats found in the Bellingham Bay area 

was obtained from the Whatcom Waterway RI/FS (RETEC 2006) and the Waterfront District EIS.  

Additional detail is available in the complete RI/FS and EIS reports. 

Most of the habitats in Bellingham Bay are used by a variety of marine and terrestrial species for 

feeding, reproduction, rearing, and refuge, as well as providing habitat or passage for various fish species 

(both bottom fish and pelagic species such as salmon).  The different elevations of habitat are discussed 

below in three groups: intertidal, shallow subtidal, and deep subtidal.  Although separated by only a few 

feet, these three strata have distinct soil textures and support varying plant and animal communities.  Each 

stratum has two types of substrata: sand/mud/cobble and gravel/rocky shore.  The habitat typically found 

in these strata is summarized here to preface more detailed descriptions of fish and wildlife habitat in 

Bellingham Bay. 
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4.4.1.1 Intertidal Habitat 

As described in Section 4.1.3 (Shoreline Features and Erosion), substantial amounts of riprap 

(predominantly concrete slabs and other concrete debris with occasional logs) are present along most of 

the shoreline at the steep portion of the shore face near the top of the bank.  Below the steep portion of the 

shore face (below about 9 ft MLLW), riprap coverage is typically less dense and is absent in some areas.  

Soil (gravel, sand, and silt), with occasional concrete cobbles and landfill debris is predominant in the 

lower intertidal areas of the landfill shore face.  The habitat typically found in these strata includes native 

eelgrass and benthic organisms, although an eelgrass survey for Bellingham Bay conducted in 1999 did 

not identify eelgrass in the intertidal zone at the Site (Marine Resources Consultants 1999).  Also, except 

for rock crabs present beneath riprap or other large surface material, shellfish or other benthic organisms 

were not observed in the intertidal zone during previous investigations. 

 

4.4.1.2 Shallow Subtidal Habitat 

Native eelgrass is typically more common within the shallow subtidal zone (-4 to -10 ft MLLW).  

This is true for the shallow subtidal zone at the Site, where intertidal and subtidal surveys conducted in 

1996, 2002, and 2008 have identified areas of eelgrass at the southwestern and northwestern ends of the 

Site.  The locations where eelgrass was identified during these surveys are as shown on Figure 4-17.  An 

eelgrass survey of Bellingham Bay conducted in 1999 identified a 0.28-acre patch of eelgrass near the 

southwestern corner of the Site.  A 2008 eelgrass survey conducted by Grette Associates for a City project 

in the vicinity of the Site indicates that the eelgrass present at the southwestern end of the Site is the 

northern extreme of a continuous eelgrass bed that extends over 2400 ft to the south along the shoreline.  

The results of the 2008 Grette Associates eelgrass survey indicate that the eelgrass bed observed in 1999 

significantly expanded during the 9-year interim period. 

Mudflats within the shallow subtidal zone of Bellingham Bay typically support epibenthic prey 

that is consumed by juvenile salmon migrating through the area.  The substrate within this elevation can 

also provide suitable habitat for Dungeness crab mating and egg brooding (RETEC 2006). 

 

4.4.1.3 Deep Subtidal Habitat 

In deep subtidal habitat with a sand or mud bottom, native eelgrass can still be relatively common 

at elevations between -10 and -20 ft MLLW; however, below -20 ft MLLW, light is limited and eelgrass 

and macroalgae are less prevalent (RETEC 2006).  A limited amount of eelgrass was observed at depths 

greater than elevation -10 ft MLLW at the northwestern end of the Site, as indicated on Figure 4-17.  The 

eelgrass bed at the southwestern end of the Site does not extend to depths below elevation -10 ft MLLW. 
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Some varieties of hard-shell clams are less abundant with increased depth, while the geoduck 

clam tends to be more abundant in deeper water.  The substrate within this elevation can provide suitable 

habitat for Dungeness crab mating and egg brooding.  The substrate and water column are also used for 

feeding by a variety of fish, including sub-adult and adult juvenile salmon.  Most portions of the Site 

consist of subtidal habitat with sand or mud bottom. 

 

4.4.1.4 Upland Habitat 

The upland habitat of the Site is sparse.  The Site consists of a soil cover over the former landfill 

area and traffic surfaces.  The cover soil consists primarily of granular material (sand and gravel), wood 

debris, and occasional areas of cobble ballast.  The stormwater detention basin is located in the 

southeastern corner of the Site.  Intermittent vegetation is present near the shoreline, but the interior of the 

site is largely devoid of vegetation, aside from sparse grass groundcover established following the 

demolition of the GP warehouse.  Although the Site may not provide quality habitat for significant plant 

or animal species, a steep and forested hillside is located east of the Site and east of the BNSF railroad 

tracks, which could potentially provide limited habitat for the plant and animal species discussed below.  

This hillside is located between the BNSF railway mainline and adjacent residential development to the 

east.  

 

4.4.2 PLANT AND ANIMAL SPECIES 

As documented in the Whatcom Waterway Site RI/FS and the Waterfront District EIS, the 

Bellingham Bay area is utilized by a wide range of plant and animal species.  The significant plant and 

animal species are summarized below. 

 

4.4.2.1 Plants 

Vegetation at the Site consists of weedy herbaceous species such as red clover (Trifolium 

pratense), curly dock (Rumex crispus), yarrow (Achillea millefolium), Canada thistle (Cirsium arvense – 

Class C noxious weed), common tansy, and various grasses.  A row of Himalayan blackberry with some 

interspersed native shrubs and small trees is present along the shoreline.  The hillside east of the Site 

contains a 150-ft-wide band of native deciduous and evergreen trees and shrubs bordered by Boulevard 

Street on the east.  The hillside rises beyond Boulevard Street into an established residential neighborhood 

with mature landscaping.   
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4.4.2.2 Fisheries and Invertebrate Resources 

As reported in the Whatcom Waterway RI/FS, documented fisheries resources for Bellingham 

Bay include the following: 

 Surf Smelt and Sand Lance: Surf smelt and Pacific sand lance are common fish that spawn 
in the high intertidal portions of coarse sand and gravel beaches.  Surveys by the Washington 
Department of Fish & Wildlife have documented spawning beaches in Bellingham Bay.   

 Pacific Herring: Pacific herring spawn in inland marine waters of Puget Sound between 
January and June in specific locations.  There is typically a 2-month peak within the overall 
spawning season.  Herring, which deposit their eggs on marine vegetation such as eelgrass 
and algae in the shallow subtidal and intertidal zones between 1 ft above and 5 ft below 
MLLW, are known to congregate in the deeper water of Bellingham Bay.  However, only 
relatively low-density spawning deposition occurs in Bellingham Bay. 

 Salmonids: Bellingham Bay is used extensively by anadromous salmon species.  Each of the 
streams flowing into Bellingham Bay is used by one or more of the following species: coho, 
chum, Chinook, pink, sockeye, steelhead, cutthroat, and bull trout.  The Nooksack River has 
the largest salmon runs in Bellingham Bay, followed by Squalicum and Whatcom creeks.  
Concentrations of chum, coho, and Chinook salmon along the shoreline and in offshore 
waters in Bellingham Bay peak annually about mid-May.  Juvenile coho and Chinook salmon 
appear to have different migration habits.  Coho remain in the bay for approximately 30 to 
35 days, while Chinooks remain about 20 days.  More recent studies on the distribution of 
Chinook salmon (Ballinger and Vanderhorst 1995) indicate relatively high numbers of 
juvenile Chinook salmon and average numbers of coho salmon use the area in the vicinity of 
the Whatcom Waterway. 

 Groundfish: Several species of groundfish occur in both shallow and deep waters in 
Bellingham Bay for part or all of their life.  Detailed information on groundfish species and 
their timing and use of Bellingham Bay is not available.  Key characteristics of groundfish 
occurring in northern Puget Sound are generally applicable to Bellingham Bay. 

Bellingham Bay supports a variety of marine invertebrates, ranging from infauna (worms, clams, 

and small ghost shrimp that penetrate benthic sediments) to epibenthic plankters (organisms such as very 

small crustaceans that move off the substrate surface) to larger invertebrates such as oysters, crabs, and 

shrimp. 

 Clams, Geoduck, and Oysters: The predominant bivalves in Bellingham Bay are intertidal 
and subtidal hard-shell clams.  Intertidal shell clam types include butter, littleneck, horse, and 
soft-shell clams and cockles.  Subtidal clam resources consist of butter, littleneck, and horse 
clams.  Native oyster and Pacific geoduck are also known to occur in Bellingham Bay.  
Shellfish densities are relatively low along the eastern shore of Bellingham Bay.  Geoduck is 
only present in a handful of locations in the Bay. 

 Shrimp: Seven species of pandalid shrimp, including, pink, coonstripe, dock, and spot 
shrimp, occur in nearshore and deeper waters of Bellingham Bay.  Coonstripe shrimp have 
been observed in intertidal areas immediately offshore of the Site, and this species is common 
around piers and floats. 

 Crab: Crab trawls conducted for the Puget Sound Dredge Disposal Analysis (PSDDA) 
investigations indicate that the predominate crab resources in Bellingham Bay are the  
non-edible purple or graceful crab, the edible red rock crab, and the edible Dungeness crab.  
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The highest densities of rock crab occur in relatively shallow water (30 to 45 ft below 
MLLW) in areas extending from the Lummi Peninsula to inner Bellingham Bay.  Rock and 
Dungeness crab are likely to occur in shallower waters of Bellingham Bay not sampled as 
part of the PSDDA investigations.  Dungeness crab is generally abundant in most areas of 
Bellingham Bay.  The northern and eastern shorelines of Bellingham Bay serve as 
nursery/rearing areas for juvenile Dungeness crab.  A shell substrate is a preferred habitat for 
the first 8 to 10 weeks after larvae settle.  However, other substrates, such as small cobbles 
and gravel, algae, and eelgrass, are also recognized as important rearing habitat for juvenile 
crab. 

 

4.4.2.3 Sea Birds and Marine Mammals 

The greater Bellingham Bay area and its shallow estuarine habitats support a number of birds in 

all seasons.  Although Bellingham Bay is not used extensively by large populations of waterfowl, 

wintering populations tend to be 10 to 15 times larger than summer populations for migratory species.  

Bellingham Bay is located on the flight path between the Fraser River estuary and Skagit Bay, and is used 

as a stopover for seabirds and waterfowl migrating between these two areas.  Waterfowl sited in 

Bellingham Bay include brant, snow geese, mallard, widgeon, green-winged teal, and pintail.  Bellingham 

Bay is also used as an over-wintering area for diving birds such as scoter and golden eye.  A variety of 

both natural and man-made habitats provide protection from winter storms to migrant and wintering birds.  

Glaucous-winged gulls use inner Bellingham Bay for resting and foraging.  Pigeon guillemonts use the 

shoreline area in and around the Whatcom Waterway for nesting and foraging. 

Limited information is available on the presence and residence time of marine mammals in 

Bellingham Bay.  Bay-wide, several species have been reported: the harbor seal, sea lions, Orca whale, 

gray whale, and harbor porpoise.  As described below, the local population of Orca whale is being listed 

as endangered under the Endangered Species Act (ESA).  The other marine mammals are not threatened 

or endangered species under ESA, but they are protected from hunting under the Marine Mammal 

Protection Act.  Seals and sea lions have been noted using the Site shoreline for resting areas.  Migrating 

gray whales have been noted to enter Bellingham Bay and to feed in subtidal areas of Puget Sound.  Orca 

whales are occasionally observed in and near Bellingham Bay, though they are more typically observed in 

Rosario Strait and near the San Juan Islands. 

 

4.4.2.4 Threatened, Endangered, Sensitive, and Candidate Species 

Under the ESA, a species likely to become extinct is categorized as “endangered.”  A species 

likely to become endangered within the foreseeable future is categorized as “threatened.”  This section 

provides information on the occurrence of threatened and endangered bird, fish, and marine mammal 

species in Bellingham Bay. 
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 Bald Eagle: The majority of bald eagle nest sites occur in the northern or eastern portion of 
Bellingham Bay, primarily in the Nooksack River delta along the shoreline and in inland 
areas of the Lummi Peninsula.  There are also some nests along the shoreline of Portage 
Island and Chuckanut Bay.  Nest trees in the Pacific Northwest are typically tall conifers 
located in forested or semi-forested areas within about 1 mile of large bodies of water with 
adequate food supplies.  Marine and freshwater fish are eagles’ preferred prey; birds 
contribute a smaller proportion of the eagle diet.  Prey may also include small mammals.  
Nesting eagles generally forage within 10 square miles of their nest site.  Thus, while the Site 
does not appear to provide eagle habitat, it may serve as a food source.  The bald eagle was 
proposed for delisting as of July 6, 1999 due to apparent recovery of the species in the U.S. 
(Federal Register 50 CFR Part 17).  The bald eagle was delisted on June 28, 2007, effective 
August 9, 2007.  The bald eagle is included in this RI/FS due to the delisting occurring during 
the RI process.  The bird is still protected by the Migratory Bird Treaty Act and the Bald and 
Golden Eagle Protection Act.  The United States Fish and Wildlife Service (USFWS) also 
works with state wildlife agencies to monitor the status of the species as required by the ESA. 

 Peregrine Falcon: Peregrine falcons are also found in the vicinity of Bellingham Bay.  They 
feed almost exclusively on birds captured in flight, particularly waterfowl, shorebirds, and 
game birds.  Peregrine falcons typically nest on cliff ledges greater than 150 ft in height that 
are close to the water.  The Site has no Peregrine falcon nests. 

 Marbled Murrelet: Open water concentrations of marbled murrelets have been recorded in 
the central portion of Bellingham Bay.  Murrelets forage in the marine environment typically 
up to 2 miles near a coastline.  The species forages year round in waters generally less than 
90 ft deep, sometimes congregating in well-defined areas where food is abundant.  These 
birds generally do not utilize shallower waters less than 30 ft deep.  Marbled murrelets 
reportedly feed on a wide variety of prey, including sand lance, Pacific herring, and other 
marine taxa such as crustaceans.  Murrelets require old growth or mature forest composed of 
conifers, including Douglas fir, western red cedar, Sitka spruce, and western hemlock.  There 
are no known nest sites along the shoreline of Bellingham Bay, and no clear association 
between these birds and the Site. 

 Salmon: On March 16, 1999, NOAA Fisheries added nine West Coast salmon to the 
Endangered Species List.  Of the nine listed species, one occurs within the vicinity of the 
Site; Puget Sound Chinook salmon was listed as a threatened species.  Two races of Chinook 
salmon (spring and fall) are found in Bellingham Bay.  The timing of adult migration to 
freshwater differs between these two races, but the timing of the return of adult fish, 
spawning, and emigration of juveniles overlap.  Fall Chinook is the most common run of 
Chinook salmon observed in Puget Sound.  Juvenile fall Chinook generally emigrate to the 
estuary between February and August as sub-yearlings (within the first year after being 
spawned) or as yearlings.  Individual fish may only use Bellingham Bay for a period of days 
to a few weeks before heading into the greater Puget Sound estuary.  They may use the 
estuaries and intertidal areas between April and November for further rearing and growth.  As 
juvenile fish move into neritic habitats, they preferentially consume emergent insects and 
epibenthic crustaceans in salt marsh habitat or decapod larvae, larvae, and other prey. 

 Bull Trout: Bull trout, listed as a threatened species under the ESA by the USFWS, are a 
member of the North American salmon family.  Bull trout occur in the Nooksack River, and 
presumably spend some time in Bellingham Bay.  Many are resident to a single stream; 
others migrate on a fluvial (i.e., spawn in headwaters streams and live downstream in larger 
rivers) or adfluvial basis (spawn in streams but live in lakes).  Bull trout tend to prefer cold, 
clear waters (no more than 64F).  
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 Orca Whales: On November 15, 2005, NOAA Fisheries announced its decision to list the 
North Pacific Southern Resident Orca whale (Orcinus orca) population as endangered under 
the ESA.  The listing was effective on February 6, 2006 (50CFR 223/224).  The listing is 
specific to the three resident whale pods (J, K, and L pod) with spring through fall ranges in 
Puget Sound and the Straits of Georgia and Juan de Fuca.  This population was previously 
(December 16, 2004) proposed for listing as threatened.  NOAA Fisheries has announced that 
they are preparing language for proposed Orca whale critical habitat for this population.  A 
number of factors have been identified by NOAA Fisheries as having resulted in the listing of 
these Orca whales as endangered.  Sound and disturbance from vessel traffic, toxic chemicals 
which accumulate in top predators, and uncertain prey availability (primarily salmon) all have 
been identified as concerns for the continued survival of this population.  The small number 
of whales in this group, and relatively slow rate of population recovery since a 20 percent 
population decline during the 1990s, also puts this historically small group at risk of 
extinction during a catastrophic event such as an oil spill or disease outbreak. 

 

4.4.2.5 Other Terrestrial Animals 

Other terrestrial animals likely present at and near the Site are those typically found in urban 

settings, such as robins, pigeons, woodpeckers, raccoons, squirrels, possums, rats, mice, and moles.  

These terrestrial animals are not believed to be present at the Site itself in significant numbers, because of 

the low quality of habitat, but are likely common in the adjoining forested hillside and in the residential 

area with mature landscaping.     

 

4.5 HISTORIC AND CULTURAL RESOURCES 

Historic and cultural resources for this Site were evaluated by the Port as part of the Waterfront 

District redevelopment project and are presented in the Waterfront District EIS.  No archaeological 

cultural resources have been identified in the area of the Site.  Although no known archaeologically 

significant cultural resources were identified, the Site is located in a potentially archaeologically-sensitive 

landscape that once included tideflats or beach areas.  The bluff area east of the Site and the area below 

the bluffs were noted as having the potential to retain archaeological resources.  However, usage of the 

Site for the disposal of wood waste and refuse, then as an industrial area with warehouse buildings has 

likely resulted in the removal, destruction, or burial of any cultural resources that may have been present 

near the historical shoreline near the railroad alignment.  Additionally, the area immediately below the 

bluff is occupied by the BNSF railway mainline, the construction of which likely displaced or buried 

cultural resources that may have been present near the original shoreline for Bellingham Bay.  More 

recent historical uses of the Site are discussed in the initial characterization report (Tetra Tech and 

Historical Research Associates 1995), provided in Appendix A of this report. 
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4.6 LAND AND NAVIGATION USE 

Land use planning activities for the Site and surrounding areas are currently underway as part of 

the Waterfront District master planning, as described in Draft Sub-Area Plan (Port of Bellingham website 

2012).  The Waterfront District planning efforts are being performed by the Port and the City, and 

anticipate an area-wide rezoning from industrial to a mix of light industrial and mixed-use.  

Environmental review has been performed under SEPA by the Port’s SEPA-responsible official and is 

documented in the Waterfront District EIS.  

The Waterfront District extends from the southern end of the Site to the northern end of the 

I&J Waterway, as shown on Figure 4-18.  The Site is part of the Cornwall Beach planning area which is 

currently anticipated to include a significant amount of open park space and habitat.  Additional 

development in the Site vicinity may include residential mixed use and a small amount of goods and 

services associated with the residences and park.  Other property uses could include mixed use 

development or light industrial or commercial use. 

Navigation uses offshore of the Site are largely transitory, with vessels coming into and traveling 

out of the Whatcom Waterway or to the Bellingham Shipping Terminal and barge docking area located 

northwest of the R.G. Haley Site.  Vessels are generally not anchored offshore of the Site and there are no 

permanent dock structures or mooring dolphins at the Site.  It is not anticipated that docks or other in-

water structures will be constructed as part of Site redevelopment, except an over-water walkway from 

Boulevard Park to the southern end of the Site uplands proposed by the City.  The over-water walkway 

would connect Boulevard Park with a City park constructed on a portion of the Site uplands, which is one 

of the land use alternatives for the Waterfront District redevelopment.  The walkway is currently under 

design and the proposed alignment is shown on Figure 4-17.  Site redevelopment is discussed further in 

Section 9.3.1 (Integration of Remedial Alternatives with Future Development). 
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5.0 DEVELOPMENT OF SITE SCREENING LEVELS 

This section develops Site screening levels (SLs) for use in evaluating the nature and extent of 

contamination, which is discussed in Section 6.0 (Nature and Extent of Contamination).  Site SLs have 

been developed for those constituents detected in one or more of the Site media (groundwater, soil, and 

sediment).  The SLs are based on potential contaminant exposure pathways, potential receptors, and 

applicable regulatory criteria, which are discussed below.   

The SLs for media of potential concern that are adequately protective of the potential receptors 

and exposure pathways identified herein were developed in accordance with MTCA requirements, subject 

to the limitations of the currently available data, and Site-specific considerations.  Preliminary SLs for 

sediment, groundwater, and soil are presented in Tables 5-1, 5-2, and 5-3, respectively.  Note that 

although surface water is a potentially affected medium, it is addressed through the development of 

groundwater SLs that are protective of surface water rather than developing surface water SLs directly.   

Some of the hazardous substances detected in affected media at the Site are associated with 

releases from the R.G. Haley site.  Diesel- and oil-range petroleum hydrocarbons, and wood treatment-

related SVOCs such as PCP and carcinogenic polycyclic aromatic hydrocarbons (cPAHs), appear to be 

related to releases at the R.G. Haley site.  Although SLs are developed herein for these constituents for 

the purposes of interpreting the RI data, cleanup levels for hazardous substances released from the R.G. 

Haley site will be developed by Ecology during the cleanup process for that site.  As a result, the SLs 

developed herein for hazardous substances associated with the R.G. Haley site may differ from values 

developed during the R.G. Haley cleanup process.   

Both wood waste and municipal solid waste degrade anaerobically in landfills, creating a 

reducing groundwater environment that generates ammonia as part of the nitrogen cycle, and mobilizes 

some metals such as manganese that are naturally present in the surrounding soil.  These hazardous 

substances, and other hazardous substances detected in affected Site media such as heavy metals, PCBs, 

non-carcinogenic PAHs, and VOCs, are associated with the Cornwall Avenue Landfill Site.   

By its nature of use as a municipal waste landfill, Site soil is assumed to be contaminated and RI 

characterization was focused on other media of potential concern (i.e., groundwater and marine 

sediment).  So, while soil SLs were developed for those hazardous substances detected in the limited 

number of soil samples collected at the Site, it is understood these do not likely represent the full range of 

soil contaminants at the Site, and will not be used to define areas requiring cleanup.  Areas assumed to 

exceed cleanup standards and therefore require cleanup include those containing refuse and wood waste, 

beneficial reuse sediment, and cover soils, as described further in Section 5.5 (Soil Screening Levels). 
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5.1 POTENTIAL EXPOSURE PATHWAYS 

Potential exposure pathways must be identified for both human and environmental impacts.  The 

potential exposure pathways are presented below, along with an indication of whether or not the exposure 

pathway is potentially complete: 

 Ingestion of groundwater – incomplete pathway.  As discussed in Section 4.3.1.5 
(Groundwater Use), Ecology has determined that Site groundwater is not considered a potable 
water source. 

 Groundwater discharge to surface water – potential pathway.  Discharge of contaminated 
groundwater to surface water could affect receptors in surface water or sediment. 

 Groundwater discharge through marine sediment – potential pathway.  Discharge of 
contaminated groundwater through marine sediment prior to discharge to surface water could 
affect sediment quality, which in turn could affect benthic organisms through uptake of 
contaminants contained in sediment. 

 Direct human contact with soil – potential pathway.  Potential pathways include exposure 
to subsurface soil along the shoreline, in areas with limited soil cover, and during construction 
that involves intrusive activities.  Currently, access to the Site is restricted. 

 Direct terrestrial contact with soil – potential pathway.  Terrestrial receptors have the 
potential to contact subsurface soil during current and future exposure scenarios. 

 Leaching from soil to groundwater – potential pathway.  Soil contaminants can leach to 
groundwater in unpaved areas where stormwater can infiltrate through shallow contaminated 
soil or at locations where soil contamination is in direct contact with groundwater. 

 Soil erosion and discharge to marine sediment or surface water – potential pathway.  The 
upland portion of the Site exhibits ongoing erosion along the shoreline, resulting in the release 
of refuse and wood waste to Site sediment and surface water.  The potential also exists for 
soils inland from the shoreline to be eroded and transported in storm water runoff to Site 
sediment and surface water. 

 Soil vapor discharge to indoor and ambient air – potential pathway.  Soil vapor has the 
potential to migrate and expose indoor and ambient air receptors to VOCs for future use 
exposure scenarios. 

 Direct human contact with sediment – potential pathway.  The current potential exposure 
pathway includes contact with surface sediment and the future potential exposure pathway 
includes contact with dredged sediment during construction.  

 Uptake of contaminants in sediment by benthic organisms – potential pathway.  Potential 
exposure pathways include uptake of contaminants in sediment by benthic organisms.   

 Higher trophic level organism (seals, birds) consuming aquatic organisms – potential 
pathway.  Potential exposure pathway consists of higher trophic level organisms consuming 
benthic, epibenthic, or fish organisms, which can bioaccumulate contaminants present in 
sediment and/or contaminants present in groundwater discharging from the Site. 

 Human consumption of seafood – potential pathway.  Potential exposure pathways include 
human ingestion of benthic, epibenthic, or fish organisms, which can bioaccumulate 
contaminants present in sediment and/or contaminants present in groundwater discharging 
from the Site.  
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As mentioned in Section 4.3.1.5 (Groundwater Use), Ecology has determined that the uppermost 

groundwater in fill at the Site is classified as nonpotable.  This determination is in accordance with WAC 

173-340-720(2)(d) as follows:   

 (2)(a) The ground water does not serve as a current source of drinking water.  [Drinking water to 
the Site is currently supplied by the City.  Drinking water supply wells do not exist at the Site or 
in the Site vicinity.] 

 (2)(c) The department determines it is unlikely that hazardous substances will be transported 
from the contaminated ground water to ground water that is a current or potential future source 
of drinking water, as defined in (a) and (b) of this subsection, at concentration which exceed 
ground water quality criteria published in chapter 173-200 WAC.  [RI work at the Site indicates 
that contaminated groundwater occurs primarily in the uppermost water-bearing zone.  This zone 
occurs in manmade fill placed in Bellingham Bay and in the upper part of the underlying native 
sediments.  The uppermost water-bearing zone discharges directly into Bellingham Bay.  
Contaminated groundwater in the uppermost water-bearing zone will not flow laterally inland 
toward a current or potential future source of drinking water because any inland aquifer would be 
hydraulically upgradient.  Similarly, contaminated water in the uppermost water-bearing zone 
will not flow vertically downward into deeper current or potential future source of drinking water, 
because groundwater flow between aquifers at the shoreline is upward, reflecting increasing 
hydraulic heads with depth.] 

 (2)(d) Even if ground water is classified as a potential future source of drinking water under (b) 
of this subsection, the department recognizes that there may be sites where there is an extremely 
low probability that the ground water will be used for that purpose because of the site’s proximity 
to surface water that is not suitable as a domestic water supply.  An example of this situation 
would be shallow ground waters in close proximity to marine waters such as on Harbor Island in 
Seattle.  At such sites, the department may allow ground water to be classified as nonpotable for 
the purposes of this section if each of the following conditions can be demonstrated. These 
determinations must be for reasons other than that the groundwater or surface water has been 
contaminated by a release of a hazardous substance at the site. 

(i) There are known or projected points of entry of the ground water into the surface water.  [RI 
work at the Site indicates that groundwater enters Bellingham Bay.] 

(ii) The surface water is not classified as a suitable domestic water supply source under chapter 
173-201A WAC.  [Bellingham Bay is a marine surface water body and does not classify as a 
suitable domestic water supply under Chapter 173-201A WAC.] 

(iii) The ground water is sufficiently hydraulically connected to the surface water that the ground 
water is not practicable to use as a drinking water source.  [RI work at the Site indicates that 
groundwater is hydraulically connected to Bellingham Bay.  It is not practicable to utilize Site 
groundwater for water supply due to the potential for drawing saline water into the water-
bearing zone (salt water intrusion).] 

As a result, groundwater as a source of drinking water is not carried forward for the development 

of Site SLs. 
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5.2 POTENTIAL RECEPTORS 

There is potential exposure to human and ecological receptors at the Site.  Potential human 

receptors are: 

 Site upland recreational visitor/general public.  Potential exposure of Site visitors or 
individuals to contaminants in surface soil can occur through ingestion, dermal contact, or 
inhalation of particulates. 

 Site aquatic recreational visitor/fisher.  Potential exposure of Site visitors and seafood 
gatherers/fishers to contaminants in marine sediment can occur through ingestion or dermal 
contact with contaminated sediment, or ingestion of benthic, epibenthic, or fish organisms 
containing bioaccumulative compounds originating from Site marine sediment.  Current 
exposure could occur to beachcombers and shellfish gathers in the intertidal zone.  Because 
all viable remedial alternatives include either complete removal of contaminated soil and 
marine sediment or shoreline stabilization, future exposure is limited to seafood consumption 
of epibenthic organisms or fish.  

 Site construction workers.  Potential exposure of future Site construction workers to 
contaminants in surface and subsurface soil can occur through ingestion, dermal contact, or 
inhalation of particulates, through dermal contact with groundwater, and through inhalation 
of soil vapors.  The Port maintains internal controls to ensure that workers conducting 
excavations at the Site receive appropriate training and monitoring.  Potential exposure to 
contaminants in sediment could occur through ingestion and dermal contact during sediment 
dredging. 

 Site residential, commercial, or industrial occupants.  Structures could be occupied by 
residential, commercial, or industrial parities under future development scenarios.  Occupants 
could be exposed to volatile contaminants (if present) and methane that could migrate into 
buildings via soil gas, particularly for redevelopment and/or remedial action activities that 
include construction of a low permeability cap. 

Ecological receptors may also be exposed to affected Site media.  Potential ecological receptors 

include: 

 Benthic/epibenthic organisms.  Based on data from the Whatcom Waterway RI/FS, benthic 
macro-invertebrates most actively colonize the upper 12 cm of sediment in Bellingham Bay 
(RETEC 2006).   

 Aquatic species.  Fish species potentially use marine surface water that is potentially affected 
by Site groundwater discharge.  

 Terrestrial plants and animals.  Future land use at the Site could include mixed 
residential/retail, parks, or industrial uses.  Development for all of these potential future uses 
will include low permeability covers and/or clean soil caps, which will preclude contact of 
terrestrial plants and animals with refuse or contaminated soil, and appropriate institutional 
controls.  Implementation of a cleanup for this Site is anticipated to occur by 2015.  As a 
result, the Site qualifies for an exclusion under WAC 173-340-7491(1) and terrestrial plants 
and animals are not considered potential receptors for the Site. 
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5.3 SEDIMENT SITE SCREENING LEVELS 

Site SLs for sediment were developed based on SMS cleanup standards, and are presented in 

Table 5-1.  The SMS cleanup standards (Chapter 173-204 WAC) marine chemical criteria can range from 

the SQS (the level expected to cause no adverse effects to biological resources and does not pose a 

significant health threat to humans) to the cleanup screening level (CSL; the level expected to cause only 

minor adverse effects to human health or biological resources).  The SQS marine chemical criteria were 

selected as the SLs for Site sediment.  Both SQS and CSL criteria for detected constituents are presented 

in Table 5-1, and in conjunction with the analytical results, in Section 6.4 (Sediment Quality).   

Some SQS and CSL marine chemical criteria are presented “carbon normalized” (OC), or 

expressed on a TOC basis.  To normalize concentrations to TOC, the dry weight concentration is divided 

by the decimal fraction representing the percent TOC content of the sediment.  In cases where TOC was 

not available for a particular sample, an average value for the Site (2.8 percent) was used for comparative 

purposes.  As shown in Table 5-1, metals and phenol are evaluated on a dry weight basis, and PAHs, 

phthalate esters, and PCBs are evaluated on an OC basis.  Ecology recommends the use of dry weight 

equivalents to the SMS OC SQS and CSL criteria be considered along with the OC criteria for marine 

sediment samples that have TOC concentrations less than 0.5 percent or greater than 3.5 percent, because 

lower TOC values tend to elevate the reporting limits above the SMS criteria and higher TOC values may 

not result in adequately protective SLs.  Additionally, dry weight criteria are available for some hazardous 

substances that do not have SMS OC criteria.  As a result, the Apparent Effects Threshold values (AETs), 

which are the dry weight equivalents to the SMS SQS and CSL criteria, are also presented in Table 5-1. 

The current SMS regulations do not contain numeric criteria to address three of the potential 

exposure pathways associated with sediment identified in Section 5.1 (Potential Exposure Pathways): 1) 

human consumption of seafood, 2) human direct contact with sediment, and 3) higher trophic level 

organism (seals, birds) consuming benthic organisms.  However they do contain narrative criteria stating 

that Ecology may determine the criteria, methods, and procedures necessary to protect human health on a 

case-by-case basis.  The primary concern with these potential exposure pathways are bioaccumulative 

effects of certain compounds.   

The revised SMS regulations that go into effect on September 1, 2013 provide for establishing 

SLs protective of human health by selecting the highest of:  a background concentration, a risk-based 

concentration or the practical quantitation limit (PQL).  In the absence of a background concentration and 

sufficient data to calculate a risk-based concentration, the PQL will be used for PCBs in sediment.   

PCBs are considered the only constituent present in Site sediment that requires the development 

of a sediment SL to address human health for bioaccumulative affects.  The PQL for PCBs in sediment 

recommended in Ecology’s Sediment Sampling and Analysis Plan Appendix (Ecology 2008) is 6 
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micrograms per kilogram (µg/kg) dry weight.  When adjusted by the average TOC value for this Site of 

approximately 2.8 percent, the resulting carbon normalized value comparative to the PQL is 0.21 mg/kg.  

Other constituents considered to be bioaccumulative include arsenic, cadmium, lead, mercury, and 

cPAHs.  The bioaccumulative affects of arsenic are addressed by selecting the natural background 

concentration of arsenic (11 mg/kg; DMMP et al. 2009) as the SL for marine sediment, and based on this 

SL, there were no exceedances of the arsenic SL in sediment at the Site.  For mercury, previous studies 

for the Whatcom Waterway have determined that the 0.41 mg/kg SQS for mercury adequately addresses 

all sediment exposure pathways and receptors, including human consumption of seafood and protection of 

higher trophic level species.  Cadmium, lead, and cPAHs SLs addressing potential bioaccumulative 

affects were not developed for the RI/FS because a SL has already been established for another 

bioaccumulative constituent, PCBs, which serves as a surrogate for these other bioaccumulatives in the 

development and evaluation of cleanup alternatives.  However, all bioaccumulatives will need to be 

considered during development of the CAP, and cleanup levels based on bioaccumulative affects may be 

developed for cadmium, lead and cPAHs at that time. 

Sediment SLs protective of direct human contact were not developed for the Site because direct 

human contact will be prevented under all remedial alternatives.  Because the Site shoreline is currently 

eroding, all remedial alternatives other than complete removal would require shoreline stabilization that 

will isolate contaminated sediment in the intertidal and shallow subtidal zones from direct human contact.  

Because of the high energy marine environment present at the Site, stabilization will require erosion 

protection measures that would prevent penetration of the capping system by excavation using hand 

equipment.  Further, institutional controls would prohibit excavation in any manner without proper health 

and safety protocols to prevent direct human contact with contaminated marine sediment.   

In addition to the chemical parameters presented in Table 5-1, physical criterion has been 

established for Site sediment that is considered protective of aquatic organisms.  The physical criteria for 

the sediment SLs consist of the following Site-specific criteria for refuse and wood debris in the aquatic 

environment that Ecology considers adequately protective of benthic organisms (Kovacs 2008): 

 No less than 1 ft of accumulated thickness of sediment where wood debris (sawdust or wood 
chips) constitutes greater than 50 percent of the sediment by volume 

 No detectable refuse 

 No less than 1 ft of clean sediment cover over sediment that exceeds the above criteria for 
wood debris and refuse. 

This criterion is discussed in greater depth in Section 8.1.3 (Sediment Cleanup Standards). 
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5.4 GROUNDWATER SCREENING LEVELS 

Site SLs protective of the potential receptors identified in Section 5.2 (Potential Receptors) were 

developed for those constituents detected in groundwater during the RI activities and previous 

investigations.  The constituents detected include metals, SVOCs, VOCs, PCBs, ammonia, and petroleum 

hydrocarbons.   

As discussed in Section 5.1 (Potential Exposure Pathways), Site groundwater is considered 

nonpotable.  As a result, groundwater SLs were developed based on groundwater discharge to adjacent 

marine surface water and sediment.  Applicable federal and state groundwater cleanup criteria protective 

of marine surface water were used to develop the SLs, except for total petroleum hydrocarbons.   

Since surface water criteria have not been established for total petroleum hydrocarbons, MTCA 

Method A cleanup levels for groundwater were used for these constituents for evaluation of risk to human 

health, as provided for in WAC 173-340-730(3)(b)(iii)(C).  The Method A groundwater cleanup levels for 

petroleum hydrocarbons are not applicable to surface water for protection of aquatic life.  Consequently, 

risk to aquatic species was evaluated with respect to individual constituents of TPH, such as naphthalene.  

The applicability of the Method A groundwater cleanup levels to protection of surface water is discussed 

further in the context of petroleum hydrocarbon distribution near the shoreline in groundwater in Section 

6.3.3.2 (Downgradient Perimeter Groundwater Quality).  

The most stringent of the applicable federal and state criteria were selected as the groundwater 

SL.  These criteria were then adjusted upward, if necessary, such that the criteria are not below PQLs or 

background concentrations.  The potentially applicable regulatory criteria and the selected Site 

groundwater SLs are presented in Table 5-2. 

Groundwater SLs for a few detected constituents were adjusted upward to the PQL, specifically 

indeno(1,2,3-cd)pyrene, BEP, PCP, and PCBs.  The only groundwater SL adjusted upward for 

background was arsenic.  The MTCA Method A groundwater cleanup level for arsenic of 5 micrograms 

per liter (μg/L) is based on natural background for Washington State.  Arsenic is a naturally occurring 

element present in soil throughout Washington State, and as such is commonly present in groundwater 

aquifer matrices.   

The groundwater SLs developed above consider protection of sediment recontamination by 

applying the SLs developed for marine sediment in Section 5.3 (Sediment Site Screening Levels), which 

address both protection of benthic organisms and human health.  Additionally, standard MTCA Method B 

surface water levels used as the basis for developing Site groundwater SLs were adjusted downward to 

account for a higher fish/shellfish consumption rate developed for the Whatcom Waterway sediment 

cleanup for protection of recreational/tribal fishers.   
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A number of VOCs and SVOCs that do not have promulgated cleanup criteria were detected in 

Site groundwater at low concentrations, primarily during the 2012 supplemental groundwater sampling 

activities.  The concentrations of these constituents are near the method reporting limits and are orders of 

magnitude lower that the concentrations of more ubiquitous hazardous substances present in Site 

groundwater, such as manganese and ammonia.  As a result, any cleanup actions that adequately address 

COPCs such as manganese and ammonia will result in concentrations below the PQL for these hazardous 

substances that lack applicable cleanup criteria.  As a result, groundwater SLs were not developed for 

these hazardous substances.  

 

5.5 SOIL SCREENING LEVELS 

Soil SLs protective of the potential receptors identified in Section 5.2 (Potential Receptors) were 

developed for those constituents detected in soil during the RI activities.  Only limited Site soil data were 

collected because landfill refuse is by nature a very heterogeneous material and for the purposes of Site 

cleanup is assumed to be contaminated.  One of the distinguishing features of landfill cleanups under 

MTCA, as compared to MTCA cleanups at other sites, is that landfills are assumed to contain hazardous 

substances at concentrations above applicable cleanup levels.  As such, there is no need to establish the 

existence and concentration of constituents of concern in the refuse and it is understood that individual 

SLs or cleanup levels are not necessary because the entire mass of refuse (and wood waste in this case) is 

to be treated as exceeding cleanup levels, as previously noted.  Additionally, as requested by Ecology, 

cover soils across the Site will be assumed contaminated unless proven otherwise through additional 

sampling based on the close proximity of wood treating operations at the nearby R.G. Haley site which 

may have resulted in contamination of surface soils at the Site.  However, limited soil data were collected 

during the course of the RI, primarily for purposes other than the Site RI (e.g., Aspect Consulting), and 

soil SLs were developed to evaluate these ancillary soil data. 

The constituents detected in surface and subsurface soils include metals, SVOCs, VOCs, PAHs, 

and petroleum hydrocarbons.  MTCA Method B standard formula values for direct contact were used in 

developing Site SLs for soil to provide a conservative basis for evaluating Site soil quality.  MTCA soil 

concentrations protective of surface water quality, calculated using the 3-phase partitioning model 

(equation 747-1), were also used in developing Site SLs for soil.  Method A soil cleanup levels for 

unrestricted site use were used as soil SLs for TPH.  The most stringent of the above criteria, adjusted for 

soil background concentrations or the PQL, as appropriate, were identified as soil SLs for the Site.  SLs 

were not developed for protection of terrestrial species because all remedial alternatives developed in the 

FS will consist of complete removal or include a separation layer between contaminated soil and 
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overlying clean soil to prevent terrestrial species from contacting contaminated soil.  The potentially 

applicable criteria and selected soil SLs are presented in Table 5-3. 

Some hazardous substances were also present in the stabilized sediment imported and stockpiled 

on the Site, as discussed in Section 3.7 (Interim Action).  Imported stabilized sediment contains PAHs, 

metals, BEP, and dioxins/furans.  SLs were developed for all of these hazardous substances.  For 

dioxins/furans, an SL protective of groundwater was not developed because all of the remedial 

alternatives evaluated in the FS [see Section 9.0 (Feasibility Study)] either completely remove the 

dioxins/furans-bearing sediment or isolate it from the environment in a manner that largely eliminates 

leaching. Additionally, dioxins/furans have a low solubility in water and are unlikely to be leachable at 

detectable concentrations, as described further in Section 7.2.1.  

Although the soil to vapor pathway is acknowledged as a potential exposure pathway, Site SLs 

protective of this potential pathway were not developed.  The extensive refuse and wood debris present at 

the Site generates a sufficient amount of methane gas that landfill gas will need to be managed as part of 

any cleanup action that includes a low permeability cover, including buildings.   

Landfill gas is a decomposition product of solid waste and contains methane and other organic 

and inorganic gases.  It is therefore defined under MTCA as a hazardous substance (WAC 173-340-200).  

MTCA also requires that cleanup standards be set if air emissions at a site pose a threat to human health 

or the environment [WAC 1730340-750(1)(A)].  Emissions at the Cornwall Landfill may pose a potential 

threat, as methane has been detected, and other VOC contaminants may be present.   

MTCA does not provide cleanup levels for methane or landfill gas, because the reference doses 

and cancer potency factors necessary to calculate cleanup levels are not available.  In lieu of cleanup 

levels, MTCA does establish an explicit upper bound, based on explosivity, for any air cleanup level that 

might be developed – “Standard Method B air cleanup levels shall not exceed ten percent (10%) of the 

lower explosive limit for any hazardous substance or mixture of hazardous substances” [WAC 173-340-

750(3)(b)(iii)].  MTCA also invokes closure requirements under applicable landfill closure regulations, 

and establishes those under Chapter 173-304 WAC as the minimum.  The following specific requirements 

from Chapter 173-304 WAC could apply to the Cornwall Landfill [WAC 173-304-460(2)(b)(i)]: 

 The concentration of explosive gases cannot exceed 25% of the lower explosive limit (LEL) 
in site structures.  The LEL for methane is 5% by volume. 

 The concentration of explosive gases cannot exceed the LEL in the subsurface at or beyond 
the property boundary. 

 The concentration of explosive gases cannot exceed 100 ppmv of hydrocarbons (expressed as 
methane) in off-site structure. 

The standard point of compliance is ambient air throughout the Site, and in structures on and off 

the Site large enough for a person to fit into.  Although personal exposure monitoring during work at the 
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Site has not indicated that ambient air is impacted, the potential risk will be addressed as part of Site 

cleanup and redevelopment by installation of a landfill gas mitigation system.  As such, hazardous 

substances in soil vapor will be addressed in conjunction with methane gas as part of Site cleanup.   

Soil SLs for the protection of marine sediment were considered because of the potential for soil in 

the vicinity or the shoreline to continue eroding into Bellingham Bay and contaminating marine sediment.  

However, because all remedial alternatives will either remove all contaminated soil from the Site or 

contain upland soil in conjunction with stabilizing the shoreline, the potential for soil erosion to marine 

sediment following implementation of the Site final cleanup action will be eliminated.  Additionally, any 

remedial alternatives that do not remove all contaminated soil from the Site will also include institutional 

controls requiring the maintenance of a containment system in perpetuity.  As a result, soil SLs protective 

of marine sediment were not developed for the Site. 
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6.0 NATURE AND EXTENT OF CONTAMINATION 

This section describes Site environmental conditions, including groundwater, soil, and sediment 

quality, and the extent of refuse and wood waste throughout the upland and in-water portions of the Site.  

The environmental conditions were evaluated based on analytical results for soil, groundwater, and 

sediment generated during the RI and pre-RI activities and the results of Site cover assessments (i.e., 

extent of exposed landfill refuse) conducted during the RI and pre-RI investigations. 

 

6.1 CONSTITUENTS OF POTENTIAL CONCERN 

As discussed in Section 3.0 (Remedial Activities), soil, refuse, and wood waste within the landfill 

is assumed to contain hazardous substances above applicable MTCA soil cleanup levels and extensive 

soil quality testing was not conducted during the RI.  As a result, a comprehensive list of COPCs was not 

developed for Site soil, although soil COPCs are identified for those constituents that have been detected 

at the Site at concentrations exceeding the Site SLs.  These include dioxins/furans present in the interim 

action material stockpiled on the Site as well as the constituents detected in Site soil and refuse. 

In addition to those compounds typically associated with landfills, some constituents detected 

during the RI activities are attributable to the R.G. Haley site, such as petroleum hydrocarbons in the 

diesel and oil ranges, SVOCs (such as PCP and cPAHs), and dioxins/furans.  Contamination at the Site 

that appears to be associated with the R.G. Haley site will be addressed during cleanup of that site, 

although cleanup activities for the two sites will be coordinated to ensure that Cornwall Site cleanup does 

not preclude any remedial actions that may be selected for the R.G. Haley site, and vice versa.     

In order to conduct a complete and comprehensive evaluation of Site environmental conditions, 

all detected compounds having concentrations above the SLs established for this Site are presented herein 

as COPCs.  COPCs have been identified based on a comparison of detected constituents in Site 

groundwater, soil, and sediment samples to the Site SLs presented in Section 5.0 (Development of Site 

Screening Levels).  Constituents exceeding the Site SLs in one or more of the samples have been 

identified as COPCs with one exception.  Because samples for total metal analyses are not filtered, there 

is potential for soil particulates containing metals to be entrained in these water samples.  As a result, total 

metal concentrations may not be representative of actual groundwater conditions.  Therefore, metals with 

total concentrations in groundwater exceeding the Site SL, but with dissolved concentrations in 

groundwater below the Site SL, were not identified as COPCs. 

The constituents detected in soil at the Site during RI activities are presented in Table 6-1 and the 

constituents detected in groundwater are presented in Table 6-2.  The results of an underwater survey of 

sediment conditions at the Site are presented in Table 6-3 and the results of chemical analyses of sediment 
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samples are presented in Tables 6-4 and 6-5.  Laboratory analytical results are provided in Appendices C, 

D, and E.  The constituents detected in soil on the R.G. Haley site near the overlap area with the Site are 

presented in Table 6-6 and the analytical results for the interim action material placed on the Site are 

presented in Table 6-7.  The constituents exceeding the Site SLs, the apparent source of the constituent (if 

other than this Site), and the media containing the exceedance are listed below: 

Soil 

 Refuse and wood waste 

 Metals (copper, chromium, , mercury, nickel, and zinc) 

 Dioxins/furans in stabilized sediment stockpiled on the Site 

 SVOCs (BEP, di-n-butyl phthalate, and n-nitrosodiphenylamine) 

 (R.G. Haley) – PAHs (cPAHs and naphthalenes) 

 (R.G. Haley) –PCP 

 (R.G. Haley) – Diesel-, and oil-range petroleum hydrocarbons 

 (R.G. Haley) – Dioxins/furans in cover soil. 

Groundwater 

 Metals (copper and lead)  

 Conventionals (manganese, fecal coliform, and NH3 – ammonia) 

 PCBs 

 (R.G. Haley) – PAHs (cPAHs and naphthalene) 

 (R.G. Haley) – Diesel- and oil-range petroleum hydrocarbons 

Sediment 

 PCBs  

 Metals (copper, silver, lead, mercury, and zinc) 

 SVOCs (BEP, dimethylphthalate)  

 (Whatcom Waterway) – Mercury 

 

6.2 SOIL QUALITY 

As previously mentioned, except for the soil investigation conducted in 2004 by Aspect 

Consulting and the soil samples collected by GeoEngineers during RI activities conducted for the adjacent 

R.G. Haley cleanup site, the quality of Site soil was not evaluated through chemical analyses during the 

RI.  Instead, as described in Section 5.5 (Soil Screening Levels), it is assumed that refuse poses a threat to 

human health or the environment through direct contact or release to the environment, and will be 

addressed in general accordance with regulatory requirements for solid waste landfills.  As such, the 
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extent of refuse and wood waste is the primary basis for delineating the extent of Site soil contamination, 

as discussed in Section 6.2.1 (Extent of Refuse and Wood Waste).   

The majority of soil chemical analyses were conducted on samples collected from the portion of 

the Site affected by releases from the R.G. Haley site, and the majority of soil SL exceedances are 

associated with petroleum hydrocarbons and other wood treating-related chemicals.  The extent of 

petroleum contamination at the Site (based on the visual presence of sheen) is presented in the soil quality 

section of this report because it was primarily characterized as part of the test pit and soil boring 

exploration program conducted during the supplemental RI rather than the groundwater characterization 

element.  Discussion regarding the impact of petroleum hydrocarbon-impacted soil on groundwater is 

generally discussed in Section 6.2.2 (Extent of Petroleum Hydrocarbon Contamination) and petroleum 

hydrocarbon impacts on groundwater quality are discussed in greater detail in Section 6.3.1 (Overlap 

Area Groundwater Quality). 

Chemical analytical results for COPCs in soil unrelated to petroleum hydrocarbons, including 

wood treating chemicals associated with releases from the R.G. Haley site, are discussed in Section 6.2.3 

(Non-Petroleum Hydrocarbon Soil Analyses). 

 

6.2.1 EXTENT OF REFUSE AND WOOD WASTE 

The extent of exposed refuse in the upland portion of the Site was evaluated during the expanded 

Site investigation and the focused RI.  During these investigations, no exposed refuse was observed at the 

surface of the upland portion of the Site.  The extent of in situ landfill refuse and wood waste in the 

upland portion of the Site was estimated from the interpretation of boring logs and test pits.  The 

approximate limits of in situ landfill refuse, the observed thickness at boring and test pit locations, and the 

approximate depth to the base of refuse are shown on Figure 6-1. 

Based on the estimated areal extent and thickness of refuse, the total volume of refuse in the 

upland portion of the Site is estimated to be about 215,000 yd3.  Approximately 80,000 yd3 of refuse is 

estimated to be present in the marine portion of the Site, as discussed in Section 6.4 (Sediment Quality). 

As indicated on Figure 6-1, the approximate upland boundary of landfill refuse extends from the 

northwestern side of the former main GP warehouse to the northwestern side of the former buildings on 

the R. G. Haley site.  Although other types of fill material such as sawdust, wood debris, and soil are 

present, no landfill refuse has been observed beyond this lateral boundary.  Approximately 7.2 acres of 

the upland area are located within the landfill refuse boundary.  The thickness of landfill refuse in the 

upland portion of the Site generally increases toward Bellingham Bay, with a maximum observed refuse 

thickness of 38 ft at Dames & Moore boring location 5.  Although this location is outside the limits of 

what is generally considered upland, the thickness of refuse at this location likely provides a good 
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estimate of the maximum refuse thickness for the upland portion of the Site, near Bellingham Bay.  The 

depth to the base of refuse in the upland portion of the Site generally ranges from 8 to 40 ft BGS.   

The estimated thickness of wood waste (including sawdust and wood debris) is also presented on 

Figure 6-1.  The wood waste is often comingled with refuse and was observed throughout most of the Site 

including the area north of the former GP warehouse, farther inland than refuse was observed.  In this 

area, wood waste thickness is variable, ranging from not present to a thickness greater than 16 ft.  The 

total volume of wood waste in the upland portion of the Site is estimated to be about 94,000 yd3.  The 

volume of wood waste in the marine portion of the Site was not estimated because data regarding wood 

waste thickness in this area are limited and the difficulty in differentiating between wood waste 

originating from Site releases and other sources in the marine environment.  

Landfill cover thickness generally ranges between 2 and 5 ft, as shown on Figure 6-2.  Landfill 

cover generally consists of granular material (sand and gravel), wood debris from log decking operations, 

occasional patches of cobble ballast, and limited areas of asphalt paving.  In addition to the existing 

landfill cover depicted on Figure 6-2, a significant portion of the uplands area containing refuse is now 

under the cover of the interim placement material and liner, as described in Section 6.2.4 (Interim Action 

Low Permeability Material).   

 

6.2.2 EXTENT OF PETROLEUM HYDROCARBON CONTAMINATION 

Petroleum hydrocarbon soil contamination in the diesel and oil ranges detected at the Site appears 

to be associated with the adjacent R.G. Haley cleanup site to the north.  The extent of petroleum 

hydrocarbon contamination was delineated based on visual observations during the supplemental RI and 

the results of soil quality data collected by others (Aspect Consulting and GeoEngineers), and 

groundwater quality monitoring data [discussed in Section 6.3 (Groundwater Quality)].  For the purposes 

of this RI, petroleum hydrocarbon results are discussed by petroleum product fractions (gasoline-, diesel-, 

or oil-range) for clarity because the diesel-range fraction is the dominant fraction detected. 

A total of 22 soil samples collected from the petroleum hydrocarbon-affected area by Aspect 

Consulting and GeoEngineers were tested for petroleum hydrocarbons.  Additionally, over 30 test pits, 

borings, and monitoring wells were completed in this area that were used in evaluating the extent of 

petroleum hydrocarbon sheen.  Results for constituents detected in the Aspect Consulting and 

GeoEngineers soil samples are summarized in Table 6-1 and compared to the soil SLs.  A complete 

summary of analytical results for the Aspect Consulting soil samples is provided in Appendix C. 

As indicated on Figure 6-3, the extent of the visibly-impacted soil covers a large area, and its 

distribution is consistent with groundwater quality results.  The majority of this area is to the north and 

east of the landfill boundary, and hydraulically upgradient or cross-gradient, although it extends a 
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significant distance south of the boundary between the two sites to the east of the refuse.  It should be 

noted that Figure 6-3 does not show the full extent of impacted soil on the R.G. Haley site because the 

intent is to show where impacted soil is contiguous between the two sites, and not to show the full extent 

of soil contamination on the R.G. Haley site. 

A review of the petroleum hydrocarbon analytical results in Table 6-1 indicates that diesel-range 

petroleum hydrocarbons are the dominant hydrocarbon range present in the area affected by the R.G. 

Haley site.  Diesel-range petroleum hydrocarbons were detected above the SL in six of eight borings from 

which soil samples were tested for petroleum hydrocarbons in the petroleum hydrocarbon-affected area, 

and oil-range petroleum hydrocarbons were detected above the SL in three of eight borings.  Gasoline-

range petroleum hydrocarbons samples were detected above the SL in two of three soil borings from 

which soil samples were tested for this petroleum hydrocarbon range within the petroleum hydrocarbon-

affected area, although the ratio of gasoline-range to diesel-range concentrations suggest that the gasoline-

range detections may be associated with the lower molecular weight fraction of the diesel-range 

contamination rather than a gasoline release. 

An isolated area of nonaqueous product was observed in the central portion of the Site, near the 

northern corner of the former main GP warehouse that appears to be unrelated to the sheen observed in 

the northeastern portion of the Site.  During the supplemental RI, a black, highly viscous liquid that had a 

similar appearance to Bunker C fuel oil was observed at RITP-12.  The material was 2 to 4 inches thick 

and was contained within a wood structure located above the water table at about 4 ft BGS.  The 

excavation exposed a portion of the wooden structure about 3 ft by 3 ft.  The extent of the wooden 

structure was unknown because it was left intact and backfilled with the excavated materials.  A sample 

of the black liquid was collected and allowed to sit overnight in an open container under a vented hood.  

By the next morning the liquid had dried to a hard, brittle material that appeared to be a plastic.  As such, 

the black viscous material does not appear to be a petroleum hydrocarbon product and its composition is 

unknown. 

It should also be noted that minor sheen associated with refuse solids, rather than the petroleum 

hydrocarbon contamination associated with the R.G. Haley site, was encountered during the RI and 

previous investigations in some wells and test pits.  In some instances, the sheen appeared to be biogenic 

and not associated with petroleum hydrocarbons.  These locations were not included within the petroleum 

hydrocarbon sheen area delineated on Figure 6-3, but are bounded by the groundwater monitoring wells 

installed during the supplemental RI, as discussed in Section 6.3 (Groundwater Quality). 

As previously discussed, the source of the petroleum hydrocarbon impact in the northern portion 

of the Site does not appear to be related to Site releases.  Petroleum hydrocarbon contamination is 

contiguous with the petroleum hydrocarbon contamination found on the southern portion of the R.G. 
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Haley site.  As shown on Figure 4-11, current groundwater elevation data indicate that the groundwater 

flow direction in the petroleum hydrocarbon-affected area is primarily to the west, which does not have as 

much of a southerly direction of flow as the distribution of the petroleum hydrocarbon contamination 

would suggest.  However, petroleum hydrocarbon contamination releases likely occurred over decades of 

operation, and historical groundwater flow in the northeast corner of the Site was likely very different 

during operation of the R.G. Haley facility.  The wood treating wastewater seepage pit where wood 

treating wastes were discharged was located near the northeast corner of the Site, which would have 

caused a groundwater mound near the boundary between the two sites, resulting in a more southerly 

direction of groundwater flow in this portion of the Site, as well as discharge of wood treating wastes to 

the south onto the Site.   

It is also important to note that the Bellingham Bay shoreline was historically located much 

farther to the east prior to landfilling operations.  Petroleum hydrocarbon contamination in LNAPL form 

tends to spread out laterally along the shoreline in tidally influenced groundwater flow systems.  This 

migration pathway would likely have resulted in southerly direction to LNAPL migration from the R.G. 

Haley site onto the Site during historical shoreline conditions.  A detailed evaluation of the nature and 

extent of contamination associated with the R.G. Haley site will be conducted in a forthcoming R.G. 

Haley-specific RI/FS.   

 

6.2.3 NON-PETROLEUM HYDROCARBON SOIL ANALYSES 

This section describes the analytical results for soil samples collected at the Site for analyses 

other than petroleum hydrocarbons.  These analyses include metals, BTEX, PAHs, SVOCs, and PCBs.  

Some of these analytes appear to be related to releases associated with wood treating activities at the R.G. 

Haley site (e.g., PCP and cPAHs) and other analytes are reflective of soil/refuse quality.  Analytical 

results for soil samples collected on the R.G. Haley site near the overlap area between the two sites are 

presented in Table 6-6 to provide a basis for better correlating those COPCs that originate from the R.G. 

Haley site.  Wood treating and non-wood treating analytes are discussed separately below. 

As shown in Table 6-6, PAHs, including cPAHs, in conjunction with diesel-range petroleum 

hydrocarbons, are indicative of releases from the R.G. Haley site.  In addition, dioxins/furans were 

detected in concentrations as high as 98,550 nanograms per kilogram (ng/kg) on the R.G. Haley site.  PCP 

was not detected in any Site soil samples collected from locations outside of the petroleum hydrocarbon-

affected area shown on Figure 6-3.  cPAHs above the soil SL were detected at one location (AF-SB02) 

outside of the petroleum hydrocarbon-affected area, but cPAHs are ubiquitous in the environment so its 

presence at the Site is not considered anomalous. 
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Analytes detected in Site soil at concentrations exceeding the soil SLs that appear to be unrelated 

to releases from the R.G. Haley site include certain heavy metals (chromium, copper, mercury, nickel, 

lead, and zinc).  However, the Site soil SLs for heavy metals are all driven by the protection of surface 

water, and with the exception of copper, the groundwater SLs were not exceeded in groundwater samples 

considered representative of Site groundwater quality [see Section 6.3 (Groundwater Quality)].  The only 

SVOC detected above the soil SLs that does not appear to be associated with R.G. Haley releases is a 

single exceedance of the n-nitrosodiphenylamine at AF-MW-02.  No BTEX or PCB analytes were 

detected above the Soil SLs. 

 

6.2.4 INTERIM ACTION LOW PERMEABILITY MATERIAL 

As described in Section 3.7 (Interim Action), an interim action was implemented to store fine-

grained sediment at the Site which could potentially be used for cap or sub-cap material during future 

cleanup at the Site, and which significantly reduces the amount of surface water infiltrating through the 

soil cover where it could contact landfill refuse and then discharge to Bellingham Bay.   

Three sediment samples were collected prior to dredging to characterize the sediment for possible 

open water disposal and five samples of stabilized sediment were collected from the interim placement 

areas.  The pre-dredging samples were tested for heavy metals, TBT, SVOCs, pesticides, PCBs, 

dioxins/furans, and conventional parameters, and the stabilized sediment samples were analyzed for 

dioxins/furans.  The results for detected constituents are summarized in Table 6-7.  Sample locations from 

the interim placement areas are shown on Figure 3-2.   

No TBT, PCBs, or pesticides were detected in the pre-dredging sediment samples.  One non-PAH 

SVOC (BEP) was detected at a concentration below the soil SL.  A number of heavy metals were 

detected at concentrations above the soil SLs based on protection of groundwater, but the concentrations 

are similar to those detected in Site soil/refuse that do not appear to have impacted groundwater quality.  

A number of PAHs were detected in the pre-dredging sediment samples.  The concentrations of two 

cPAHs [benzo(a)anthracene and chrysene] were above the soil SL, but the toxicity equivalency (TEQ) 

value for the sample with those detections remains below the SL.  The concentration of dioxins/furans in 

the pre-dredging samples ranged from 6.2 to 27.3 ng/kg TEQ and averaged 14.7 ng/kg, which slightly 

exceeds the soil SL of 11 ng/kg.  The dioxin concentrations for the stabilized sediment samples ranged 

from about 9.5 to 21.9 ng/kg TEQ and averaged 13.9 ng/kg.  These results demonstrate that the 

dioxin/furan concentrations for the stabilized sediment samples are consistent with the dioxin/furan 

concentrations for the pre-dredge sediment samples. 
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6.3 GROUNDWATER QUALITY  

For the purposes of this report, groundwater quality is categorized and discussed below in terms 

of location relative to the Site.  Section 6.3.1 (Overlap Area Groundwater Quality) discusses groundwater 

quality in the overlap area between the R.G. Haley site and the Site in the northeast portion of the Site.  

Section 6.3.2 (Site Interior Groundwater Quality) discusses groundwater quality in the interior portion of 

the Site outside of the overlap area, and Section 6.3.3 (Downgradient Perimeter Groundwater Quality) 

discusses groundwater quality at the downgradient perimeter of the Site near the point of groundwater 

discharge to Bellingham Bay.  Section 6.3.3 (Downgradient Perimeter Groundwater Quality) also 

discusses the results of groundwater seep sampling, which provides additional groundwater quality data at 

the point of groundwater discharge to surface water during low tide.  However, the shoreline monitoring 

wells installed in 2012 are primarily relied upon for evaluation of groundwater quality near its point of 

discharge to surface water. 

Concentrations of constituents detected in groundwater samples from monitoring wells on the 

Cornwall property are provided in Table 6-2.  Concentrations of constituents detected in groundwater 

samples collected from monitoring wells located on the R.G. Haley site near the property line separating 

the R.G. Haley and Cornwall properties are presented in Table 6-8.  Figures 6-3, 6-4, and 6-5 provide 

plan views of the Site with the concentrations of petroleum hydrocarbons, NH3-ammonia, and manganese 

plotted for all wells that have been tested for these constituents during RI activities. 

 

6.3.1 OVERLAP AREA GROUNDWATER QUALITY 

This section describes groundwater quality observed in the overlap area portion of the Site, where 

groundwater quality appears to be primarily impacted by the adjacent R.G. Haley site.  Monitoring wells 

MW-1, MW-5, MW-6, CL-MW-101, CL-MW-102, CL-MW-103, CL-MW-1S, CL-MW-1D, CL-MW-

1H, and AF-MW-02 are located in the overlap area portion of the Site, as indicated on Figure 6-3.     

Groundwater samples from this portion of the Site were analyzed for diesel- and oil-range 

petroleum hydrocarbons (each well); PAHs and SVOCs (each well except CL-MW-1D); BTEX (MW-1, 

MW-5, MW-6, and HS-MW-7); VOCs (AF-MW-02); PCBs (MW-1 and MW-5); and fecal coliform 

(MW-1, MW-5 and MW-6).  Investigations in this area have focused on these constituents based on the 

elevated concentrations observed during sampling in 1996 and 1998.  Although the groundwater appears 

significantly impacted by releases of petroleum and other hydrocarbons, it is assumed that since 

groundwater in this area is in contact with refuse, it is also likely impacted by elevated concentrations of 

ammonia, manganese, and other leachate compounds.   

The concentration of diesel-range petroleum hydrocarbons detected was above SLs at each of the 

groundwater monitoring locations sampled in this area, except at MW-1 and MW-5.  The concentration of 
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oil-range petroleum hydrocarbons detected was above the SL at MW-1, CL-MW-1S, and CL-MW-1D.  

Fecal coliform was detected above the SL at MW-5.  PAHs were detected above the SL at CL-MW-1S, 

CL-MW-101, CL-MW-103, CL-MW-6, and CL-MW-1H.  Other monitored parameters were below the 

SLs.  The following paragraphs summarize the results of groundwater analyses for this area. 

Detected diesel-range petroleum hydrocarbons in this area ranged in concentration from 740 to 

41,000 micrograms per liter (g/L) and detected oil-range petroleum hydrocarbons ranged in 

concentration from 500 to 104,000 g/L.  The SL for diesel- and oil-range petroleum hydrocarbons is 500 

g/L, as discussed in Section 5.4 (Groundwater Screening Levels).  As shown on Figure 6-3, the 

concentrations of these petroleum hydrocarbon-related constituents are higher in this portion of the Site 

than elsewhere at the Site and the only portion of the Site where the petroleum hydrocarbon 

concentrations exceeded the SLs, which is consistent with the documented release of nonaqueous phase 

liquid and dissolved-phase petroleum hydrocarbon contamination from the adjacent R.G. Haley site.  

Trace LNAPL was observed in samples collected from CL-MW-1S, which is the probable cause of the 

more elevated diesel-range petroleum hydrocarbon concentrations at this location.  As evidenced in the 

monitoring results plotted on Figure 6-3 and discussed in Sections 6.3.2 (Site Interior Groundwater 

Quality) and 6.3.3 (Downgradient Perimeter Groundwater Quality), concentrations of these constituents 

decrease with distance from this area, and are mostly below laboratory reporting limits at the 

downgradient perimeter of the Site uplands.  Additionally, petroleum hydrocarbon sheen was consistently 

observed in explorations completed in this area.    

The oil-range petroleum hydrocarbon SL was only exceeded at one location (CL-MW-1) in both 

the deep and shallow wells at that location.  Oil-range petroleum hydrocarbons were detected above the 

SLs in four of five samples collected from CL-MW-1S, and in one of five samples collected from  

CL-MW-1D.  The oil-range petroleum hydrocarbon concentration at CL-MW-1D (580 g/L) only 

slightly exceeded the SL of 500 g/L.  The oil-range petroleum hydrocarbon concentrations at  

CL-MW-1S were all quite elevated, with the highest detected concentration of 104,000 g/L.  The diesel-

range petroleum hydrocarbon concentrations at CL-MW-1S were also quite elevated, and both diesel- and 

oil-range concentrations at this location appear to be associated with the presence of LNAPL in the  

CL-MW-1S samples.  Oil-range petroleum hydrocarbon concentrations are shown on Figure 6-3, and 

indicate a more limited distribution than diesel-range petroleum hydrocarbons, which is consistent with a 

more limited source and lower migration potential in both LNAPL and dissolved form. 

PCP was detected multiple times in MW-6, at a maximum concentration of 78.5 g/L.  PCP 

detections from other wells on the Site were below the SL of 10 g/L.  The highest concentration of PCP 

detected in groundwater monitoring wells on the R.G. Haley property was 1,350 g/L at TL-MW-10.  



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 6-10 

The concentration at MW-6 is significantly higher than other detections on the Site, and based on these 

data and the location of MW-6 relative the R.G. Haley site, the limited PCP groundwater contamination 

present in the overlap area appears to be related to releases from the adjacent R.G. Haley site. 

PAHs were detected above the SL in groundwater samples from CL-MW-1S, Cl-MW-101,  

CL-MW-103, CL-MW-6, and CL-MW-1H on the Site.  At CL-MW-6 and CL-MW-1S, the total cPAH 

(TEQ) concentration exceeds the Site SL of 0.018 µg/L.  The PAH detections are consistent with the 

petroleum hydrocarbons confirmed in groundwater in this area, and with the analytical results of the 

LNAPL sample, as discussed below.  The presence of PAHs is also consistent with groundwater 

analytical results for the R.G. Haley site, which also exhibited the detection of several PAHs, including 

cPAHs, as indicated in Table 6-8.  These results are consistent with the R.G. Haley site being the source 

of PAH groundwater contamination detected in Site groundwater. 

In addition to the groundwater samples, the LNAPL collected from the water table in test pit 

RITP-7, also located upgradient of the landfill refuse, was tested for PAHs, PCBs, BTEX, and diesel- and 

oil-range petroleum hydrocarbons.  The LNAPL that was observed over most of the petroleum 

hydrocarbon-impacted area during the Supplemental RI was limited to a thin sheen.  The LNAPL 

accumulation on the water table (about 0.25 inch) in test pit RITP-7 was sufficient to allow collection of a 

sample.  As indicated in Table 6-9, the LNAPL sample was 99 percent (990,000 mg/kg) diesel, which is 

consistent with the individual compounds detected in the LNAPL sample.  A number of short chain 

PAHs, ethylbenzene, and xylenes were detected in the LNAPL sample, all of which are present in diesel 

fuel.  PCBs were not detected in the LNAPL sample. 

Dioxins/furans were detected at CL-MW-101 during an investigation conducted by GeoEngineers 

in 2012 for the R.G. Haley site at a total dioxin/furan TEQ of 0.004 nanograms per liter [ng/L, or parts per 

trillion (ppt)], as summarized in Table 6-2.  Based on the detected concentration being very low, and the 

extremely low solubility of dioxins and furans in water, detections of dioxins and furans are potentially 

due to minute amounts of dioxin-containing soil particles being entrained in the groundwater sample, 

rather than actual dissolved concentrations.  The field measurement of turbidity in this groundwater 

sample was reportedly 7.2 nephelometric turbidity units (NTUs).  Although this turbidity measurement is 

not excessively high, it does suggest that soil particles were present and given the low detection and 

reporting limits achieved for dioxin and furan analysis, may impart a high bias to the sample result.  

Dioxins/furans were detected in groundwater from the R.G. Haley site near the overlap area between the 

sites at HS-MW-10 (which is located in approximately the same location as the more recently installed 

HS-MW-19) at a concentration of 0.117 ng/L, as presented in Table 6-8.  Based on these data, 

dioxin/furan groundwater contamination, if not an artifact of the sampling process, appears to result from 

the R.G. Haley site. 
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Fecal coliform was detected in the sample collected from MW-5 at 19,000 colony forming unit 

per one hundred milliliter (CFU/100 mL), which is significantly above the Site SL of 14 CFU/100 mL.  

The source of elevated fecal coliform detected at MW-5 is unknown.  It is not clear whether the GP 

warehouses or the R.G. Haley site were served by sanitary sewer.  Discussions with City personnel 

indicate that available City drawings do not show a sanitary sewer connection to either the R.G. Haley 

site or the GP warehouse facilities, and that a sewer trunk line is not present in close proximity to the Site.  

However, GP paid for sewer service which suggests that service was provided but the connection is not 

documented.  As described in Section 4.1.2.3 (Pre-Demolition Stormwater Management System), a 

structure that appeared to be a septic tank was encountered during excavation of test pit RITP-6, located 

just east of MW-5.  Leakage from a septic tank or sanitary sewer conveyance line would be a likely 

source for the elevated fecal coliform detections in the groundwater sampled from MW-5.  As indicated 

in Section 4.1.2.3 (Pre-Demolition Stormwater Management System), the biogenic conditions 

encountered in the stormwater drainage system near MW-5 also suggest the possible impact from a septic 

tank or sewage conveyance line leakage or failure.  Although the source of upgradient fecal coliform is 

unknown, it appears to be unrelated to the former landfilling activities associated with the Site.  Because 

the GP warehouse and other former Site structures have been demolished, and the Site is currently vacant, 

it is unlikely that ongoing releases of sewage, or other potential anthropogenic sources of fecal coliform, 

are occurring. 

 

6.3.2 SITE INTERIOR GROUNDWATER QUALITY 

For the purposes of this report, we discuss groundwater quality conditions for this portion of the 

Site in terms of being upgradient of the shoreline wells and downgradient of the overlap area.  During the 

natural degradation of both refuse and wood in the subsurface, oxygen is consumed and reducing 

conditions are created while the soil microbes break down the organic content in both refuse and wood.  

Under reducing conditions, some metals, which might otherwise be bound within the soil matrix, become 

mobile in the dissolved phase.  Manganese and iron are metals commonly found in soil that become 

soluble when reduced and thus would be anticipated to be present in groundwater at the Site.  

Groundwater within the landfill refuse may be additionally impacted by contaminants that were disposed 

of with the refuse leaching into groundwater.   

Site interior groundwater quality was evaluated based on data from monitoring wells MW-3, 

MW-4, MW-7 through MW-10, and AF-MW01.  Figure 2-1 shows the locations for each of these 

monitoring wells.  It should be noted that evaluation of Site groundwater quality was primarily focused on 

evaluated groundwater quality near the point of groundwater discharge to surface water, and in evaluating 

the extent of petroleum hydrocarbon impact in the overlap area.  As a result, groundwater quality data for 
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the interior portion of the Site is limited, which is reflected in the limited discussion presented in this 

section.   

Groundwater monitoring wells in the interior of the Site were sampled during one or more of the 

following sampling events: 1) 1998 during the focused RI, 2) 2002 as part of the supplemental RI, 3) 

2004 as part of the Phase II environmental site assessment for GP, and 4) 2004, 2005, and 2012 as part of 

the R.G. Haley site RI.  Groundwater samples collected in this area have been analyzed for diesel- and 

oil-range petroleum hydrocarbons and VOCs (each well, except MW-4), dissolved metals (AF-MW01), 

PAHs and SVOCs (AF-MW01 and MW-7), and PCBs and fecal coliform (each well except AF-MW01).  

Analytical results for these wells are presented in Table 6-2.   

Petroleum hydrocarbons in the diesel and oil ranges were only detected above the reporting limit 

at interior well MW-7, where diesel was detected at 409 μg/L.  This location is downgradient from the 

overlap area, so the detection is consistent with upgradient groundwater quality.  BTEX components were 

not detected in any of the samples tested for BETX or VOCs.  However, a number of gasoline-related 

VOCs were detected at low concentrations in the sample collected from AF-MW-02, which is on the edge 

of the overlap area.  Based on the gasoline-related VOC analytical results, it does not appear that 

significant releases of gasoline-range petroleum hydrocarbons occurred at the Site. 

At AF-MW01, arsenic and nickel were detected below SLs, iron was significantly elevated but 

does not have an associated SL, and manganese was elevated above the SL of 100 μg/L.  Iron and 

manganese concentrations are commonly associated with refuse and wood waste sites due to the reduced 

groundwater oxidation state typically associated with these types of waste.  As a result, elevated iron and 

manganese groundwater concentrations are consistent with Site usage.   

PAHs and SVOCs were below reporting limits at most locations, and where it was detected, 

concentrations were below the SLs at all interior wells.   

PCBs were not detected in the groundwater samples collected from interior wells MW-3, MW-8, 

MW-9, and MW-10.  PCBs were detected at a concentration of 0.053 µg/L in a sample collected from 

MW-7, which is above the total PCB SL of 0.025 µg/L.  The detection of Aroclor 1254 in the sample 

from MW-7 may be an artifact of the sample turbidity (50 NTUs), and as such, may be biased high.  This 

conclusion is supported further by the absence of Aroclor 1254 detections in groundwater samples 

collected from MW-8 and seep sampling device RIS-1, both of which are located downgradient of MW-7.  

These considerations strongly suggest that the PCB detection in MW-7 is not the source of PCBs detected 

in the surface sediment. 

The fecal coliform concentration detected in the sample collected from MW-4 

(820 CFU/100 mL) is significantly above the site SL of 14 CFU/100 mL, but lower than the detections at 

MW-5 discussed in Section 6.3.1 (Overlap Area Groundwater Quality).  The source of the elevated fecal 
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coliform level at this location is unknown, but may be attributed to the accumulation of bird fecal matter 

on the ground surface near the well.  The main GP warehouse also had a significant accumulation of bird 

fecal matter on the roof and stormwater run-off from the roof likely contributes to groundwater recharge 

in the MW-4 vicinity.  Fecal coliform was also detected in a sample collected from MW-10 at a 

concentration of 41 CFU/100 mL, which is above the SL of 14 CFU/100 mL.  A specific source for the 

fecal coliform detection at MW-10 has not been identified.  However, it could be attributed to the same 

source causing the high fecal coliform detections at MW-5, given the relative position of these wells, 

direction of groundwater flow, and the highly elevated level of fecal coliform detections in MW-5.  It is 

unlikely that the fecal coliform detections are associated with landfill activities since fecal coliform 

bacteria could not survive in the subsurface for the 40+ years that have elapsed since the landfill was 

closed. 

 

6.3.3 DOWNGRADIENT PERIMETER GROUNDWATER QUALITY 

Groundwater quality near the point of groundwater discharge to surface water was evaluated 

based on seep and monitoring well data collected during several Site investigations.  Section 6.3.3.1 

(Downgradient Perimeter Groundwater Seep Quality) provides a summary of previous groundwater seep 

characterization results.  Groundwater seep characterization data were collected during a number of Site 

investigations, but only the data collected during the 2002 Supplemental RI are discussed because these 

samples are considered the least affected by particulates (turbidity), and as a result the most 

representative.  Section 6.3.3.2 (Downgradient Perimeter Groundwater Quality) provides a summary of 

groundwater quality as evaluated during the 2012 supplemental groundwater investigation.  This 

investigation provides the most comprehensive characterization of groundwater at the Site and based on 

the close proximity to the discharge to surface water (point of compliance), provides the most relevant 

data for assessing the Site’s impact on human health and the environment.     

Because the seep sampling data were collected more than 10 years ago and were not collected from 

conventional monitoring devices, the 2012 groundwater monitoring well data are considered more 

representative of Site groundwater quality conditions, and are the primary data relied upon for evaluation 

of Site groundwater quality near its point of discharge to surface water.  However, the monitoring wells 

installed for the 2012 groundwater investigation were installed at least 20 ft from the shoreline, and water 

level and specific conductance data from these wells indicate very limited interaction between the 

monitoring wells and marine surface water.  Because hydrodynamic dispersion in close proximity to a 

tidally influenced shoreline tends to influence the concentration of constituents dissolved in groundwater 

prior to entry into the surface water body, the groundwater data from the 2012 monitoring wells 

represents a conservatively high estimate of COPC concentrations at the point of entry to surface water.    



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 6-14 

 

6.3.3.1 Downgradient Perimeter Groundwater Seep Quality 

Groundwater seep quality was evaluated during Ecology’s initial Site investigation in 1992, the 

expanded Site investigation in 1996, the focused RI in 1998, and the supplemental RI in 2002.  Sample 

results from each of the seep sampling events are presented in Table 6-2.  Samples collected from 

groundwater seeping from the uplands into the marine waters at the shoreline provide an opportunity to 

characterize groundwater at the location where groundwater discharges to Bellingham Bay.  However, 

flow conditions and contaminant concentrations from groundwater seeps likely vary with time, season, 

and the complex interaction between the tide and groundwater.  Based on these interactions, the analytical 

data from seep samples may not represent best-case or worst-case conditions, but some intermediate point 

in the range of concentrations.  Seep sampling was conducted during low tide, in order to increase the 

probability that samples represent worst-case conditions, and dilution from marine water is limited. 

Seep sampling methods were improved during each successive investigation to reduce the level 

of turbidity in the seep samples; high turbidity generally results in analytical results that are biased high 

for those constituents that tend to partition to soil, which is apparent in the data collected in Ecology’s 

initial 1992 investigation (seep samples E-1 through E-4), the 1996 expanded Site investigation (seep 

samples S-1 through S-3), and the focused RI (seep samples S-1 through S-3).  As a result, the evaluation 

of groundwater seep quality from the two rounds of sampling conducted during the 2002 supplemental RI 

(seep samples RIS-1 through RIS-3), the most recent seep sampling events, are assumed to best represent 

groundwater seep quality and form the basis of the discussion below.   

Groundwater seep samples were analyzed for total and dissolved metals, petroleum 

hydrocarbons, PCBs, cyanide, fecal coliform, ammonia, and additional conventional and field parameters.   

During the 2002 supplemental RI, total copper exceeded the SL in one of two samples collected 

from each of the three sampling locations (RIS-1, RIS-2, and RIS-3), with a maximum concentration of  

7 µg/L compared to the SL of 2.4 µg/L.  The copper SL was only exceeded in one of the two dissolved 

copper samples collected from RIS-2 during the Supplemental RI, and the detected concentration of  

5 µg/L was only slightly greater than the copper SL. 

No SVOCs (including PAHs) were detected above the site SLs during early investigation phases, 

and as a result, SVOCs were not tested for during the supplemental RI.  Similarly, most conventional 

parameters were not tested for following the early Site investigation phases, except as discussed below for 

cyanide, fecal coliform, and nonionic ammonia (NH3-ammonia). 

Groundwater seep sample RIS-3 obtained during the first monitoring event of the supplemental 

RI (July 17, 2002) was the only sample from either sampling event in which total cyanide was detected at 
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a concentration above the laboratory reporting limit.  The detected concentration was 0.008 mg/L, which 

is significantly below the SL of 16 mg/L. 

Fecal coliform was not detected in any of the seep water samples collected during the 

supplemental RI, but was detected in concentrations up to 300 CFU/100 mL in a number of samples 

collected during previous investigations.  The variability in fecal coliform concentrations suggests that 

there is not a continuous source, which supports the conclusion that the presence of fecal coliform in seep 

samples is related to the presence of bird droppings or marine mammals along the shoreline, which are 

transitory in nature. 

NH3-ammonia was detected in all groundwater seep water samples collected during both 

monitoring events of the supplemental RI at concentrations ranging from 0.036 to 0.060 mg NH3/L, 

which exceed the SL of 0.035 mg NH3/L.  However, these concentrations are significantly lower than the 

NH3-ammonia concentrations up to 0.636 mg NH3/L detected in the 2012 groundwater monitoring event, 

which supports the conclusion that hydrodynamic dispersion is reducing the concentrations of COPCs as 

groundwater migrates towards its point of discharge to surface water. 

PCB Aroclor 1242 was detected in the groundwater seep samples collected from RIS-1 and RIS-2 

in the second supplemental RI monitoring event at concentrations of 0.14 and 0.16 g/L, respectively.  

There is no Site SL for Aroclor 1242, but both concentrations slightly exceed the total PCB site SL of  

0.1 g/L.   

The absence of Aroclor 1242 detections in any of the groundwater monitoring well samples tested 

for PCB and the trace detections in two of six groundwater seep samples collected during the 

supplemental RI suggest that the detected Aroclor 1242 concentrations in sediment samples are not the 

result of groundwater discharge from the Site.  Aroclor 1242 was previously detected in a sediment 

sample collected from the RIS-2 vicinity during the expanded Site investigation.  PCB detections in 

groundwater seep samples may be the result of particulates entrained in the samples.  Even though 

suspended solids concentrations were relatively low at 6.6 mg/L and 6.3 mg/L for RIS-1 and RIS-2, 

respectively, a minor amount of suspended solids would cause a significant increase in the detected 

Aroclor 1242 concentrations in a water sample. 

Diesel- and oil-range petroleum hydrocarbons were tested for in groundwater samples collected 

from groundwater seep sample location RIS-1 and RIS-2 during the supplemental RI due to their location 

downgradient from the upland petroleum hydrocarbon contamination in the northeastern area of the Site, 

but petroleum hydrocarbons were not detected in these samples.  These results indicate that the petroleum 

hydrocarbon-contaminated soil in the northeastern portion of the Site does not appear to be affecting 

groundwater quality at the point of discharge to surface water.   
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Both field and laboratory turbidity measurements were obtained for the seep samples collected 

during the supplemental RI (RIS-1, RIS-2, and RIS-3 locations).  The laboratory turbidity values were 

significantly higher than the not detected field measurements for these samples.  The reason for this 

discrepancy is not known, but likely results from a calibration or sensor failure of the field equipment.  As 

a result, the laboratory turbidity measurements should be relied on for evaluating turbidity of the seep 

samples collected during the supplemental RI.  

Based on the results of groundwater seep sampling, only ammonia, manganese, copper, and 

perhaps PCBs were considered to be present at elevated concentrations.  Previous rounds suggested that 

other analytes might also be present at elevated concentrations, including gross beta radioactivity, 

phenols, and phthalates.  Gross beta radioactivity appears to result from the presence of naturally 

occurring radioactive potassium present in marine surface water, and analytes such as phenols and 

phthalates appear to result from elevated turbidity present in the earlier seep sampling rounds. 

 

6.3.3.2 Downgradient Perimeter Groundwater Quality 

During a supplemental RI investigation conducted in 2012, two rounds of groundwater sampling 

were conducted for six shallow and deep monitoring well pairs (MW-11S, D through MW-16S, D).  The 

locations of these monitoring wells are shown on Figure 2-1.  Groundwater samples collected during 

these sampling events were analyzed for dissolved metals, VOCs, SVOCs, herbicides, pesticides, tannins 

and lignins, TPH-HCID with follow up analyses for detected hydrocarbon ranges, conventional 

parameters, and typical field parameters.   

This supplemental investigation was the most complete groundwater quality monitoring 

conducted at the Site based on the comprehensive list of analyses, and the number and location of the 

wells.  As such, data collected during these two sampling events represent the best characterization of 

groundwater near the point of discharge to Bellingham Bay.  Because these wells are all located at least 

25 ft from the shoreline, the concentrations detected in groundwater samples collected from these wells 

provide a conservatively high estimate of COPC concentrations that discharge to surface water.  

Groundwater data from other wells near the shoreline (MW-2, MW-3, and MW-8) also provide additional 

characterization of downgradient groundwater quality at greater distance from the shoreline.  The 

analytical results for these wells are presented in Table 6-2.   

The results of the two sampling events in 2012 were similar.  Also, the water quality is fairly 

uniform across the length of the landfill perimeter and at the two sampled depth intervals (shallow and 

deep).  The sampling events indicate only two constituents, manganese and NH3-ammonia, are 

consistently above SLs.  One additional exceedance was observed in the groundwater sample from  

MW-11S during the July 2012 event.  The concentration of dissolved copper at this location was  
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2.6 µg/L, which is just above the SL of 2.4 µg/L.  During the subsequent sampling event in September 

2012, the detected concentration of dissolved copper was 0.9 µg/L, which is below the SL. 

Herbicides and pesticides were not detected during either of the two sampling events.  Except for 

the copper detection discussed above, the detected concentrations of dissolved metals were below SLs.  

Gasoline-, diesel-, and oil-range petroleum hydrocarbons, and VOCs were below SLs.  A single 

detection of gasoline-range petroleum hydrocarbons (330 µg/L) at MW-13D and a single detection of 

diesel-range petroleum hydrocarbons (200 µg/L) at MW-15S were the only petroleum hydrocarbon 

detections in the shoreline monitoring wells.  Both of these detections occurred in the first round of 

monitoring and concentrations were below reporting limits in the second round of monitoring.  Based on 

these results, and the lack of petroleum hydrocarbon detections in any of the seep samples, the petroleum 

hydrocarbon SLs based on the Method A groundwater cleanup level are considered protective for both 

human health and aquatic organisms. 

The detected concentrations of ammonia ranged from 0.001 to 0.636 mg NH3/L.  The SL for 

ammonia is 0.035 mg NH3/L, based on chronic aquatic water quality criteria.  Ammonia was detected in 

samples from each location at concentrations above the SL except MW-11D, MW-15S, and MW-15D, 

where it was detected, but below the SL.  Ammonia is a common constituent associated with landfill 

leachate and with sewage or septage.  Both of these potential sources are present at, or in the immediate 

vicinity of, the Site. 

The detected concentrations of manganese ranged from 0.072 to 1.430 mg/L.  Detections were 

above the SL of 0.1 mg/L at each well during both events, with the exception of MW-11D.  As mentioned 

previously in this report, manganese is naturally occurring in soils in this area and becomes mobile in the 

dissolved phase under reducing conditions, such as those associated with wood waste or landfill refuse.  

Because of the distance of the wells from the shoreline and the increase in the oxidation state of 

groundwater that generally occurs in closer proximity to the shoreline due to hydrodynamic dispersion, 

the manganese concentration is anticipated to be significantly lower than measured in the monitoring 

wells at the point of groundwater discharge to surface water. 

Based on the analytical results from both seep sampling devices and monitoring wells, 

groundwater near the point of discharge to surface water can be summarized with the following 

characteristics: 

 Conductivity between 2,000 and 3,000 µS/cm (likely elevated by the adjacent marine water) 

 Dissolved oxygen typically less than 1 mg/L (likely increases in close proximity to shoreline) 

 TOC between 10 and 25 mg/L 

 Biological oxygen demand between 10 and 100 mg/L 

 Tannins and lignins ranging from 1 to 40 mg/L (likely due to the wood waste) 
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 Sulfur species dominated by sulfate, with lesser sulfide 

 Ammonia between 0.005 to 0.29 mg NH3/L  

 Manganese between 0.1 and 1.5 mg/L, and other dissolved metals (iron, copper, lead, zinc)  

 Low-level non-carcinogenic PAHs  

 BEP 

 Low-level VOCs (including benzene, chlorobenzene, styrene, 4-isopropyltoluene, etc.) 

 Low level gasoline-range petroleum hydrocarbons 

 Fecal coliform (not detected in the last two rounds of seep sampling) 

 PCBs (likely the result of entrained particulates). 

 

6.4 SEDIMENT QUALITY 

Sediment quality was evaluated based on chemical data and the surficial extent of landfill refuse 

and wood debris.  The chemical assessment focused on surface sediment, although limited subsurface 

sediment core data were also evaluated.  The assessment of the surficial extent of refuse and wood debris 

was based on surface and shallow subsurface observations. 

 

6.4.1 EXTENT OF REFUSE AND WOOD DEBRIS 

The extent of refuse and wood debris in Site surface and subsurface sediment was delineated 

based on observations from the following explorations: 

 Two offshore borings (Dames & Moore borings 2 and 3)  

 Four test pits excavated along the shoreline during the expanded Site investigation  

 Two subtidal SCUBA reconnaissance surveys conducted during the expanded Site 
investigation and the supplemental RI 

 Subtidal SPI and cores collected during the 2008 Ecology sediment investigation. 

The locations of each of these explorations are shown on Figure 6-6.  The data collected by divers 

during the supplemental RI are presented in Table 6-3.  Results for the SPI and core sampling conducted 

in the 2008 sediment investigation are provided in Appendix E.  The 2008 sediment investigation was 

relied on to a greater extent than previous investigations because it was the most recent and the most 

comprehensive evaluation conducted to evaluate the extent of refuse and wood debris in Site sediment. 

The extent of refuse and wood debris based on the above investigations is shown on Figure 6-6.  

Note that the line delineating the extent of refuse and wood debris excludes location RGH-07 (at the 

northern end of the Site) from the affected area.  This location is excluded because the identification of 

refuse at this location is based on the presence of a single piece of black plastic and refuse was not 
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encountered at any nearby locations.  Additionally, black plastic was not a common component of refuse 

in the 1950s and 1960s when the landfill was active. 

As previously mentioned in Section 5.3 (Sediment Site Screening Levels), Ecology also 

established the following Site-specific criteria for refuse and wood debris in the aquatic environment that 

it considers a potential threat to benthic organisms (Kovacs 2008): 

 Greater than 1-ft accumulated thickness of sediment where wood debris (sawdust or wood 
chips) constitutes greater than 50 percent of the sediment by volume 

 Any detectable refuse 

 Less than 1 ft clean sediment cover over sediment that exceeds the above criteria for wood 
debris and refuse. 

Locations where these criteria were exceeded are shown on Figure 6-7.  A comparison of the 

extent of refuse and wood debris on Figure 6-6 with the area over which the criteria for protection of 

benthic organisms is exceeded on Figure 6-7 indicates that the criteria for protection of benthic organisms 

is exceeded over a much smaller area.  This difference in area is the result of significant deposition of 

recent sediment over the refuse and wood debris, such that most of the deep subtidal affected area is 

covered by at least 1 ft of clean sediment, which is indicative of natural recovery processes. 

 

6.4.2 CHEMICAL ASSESSMENT 

The chemical assessment of surface sediment quality was based on the analytical results for the 

following 25 sediment samples: 

 Two sediment samples (E-2 and E-4) collected during the initial Site investigation (Ecology 
1992a) 

 Three sediment samples (S-1, S-2, and S-3) collected during the expanded Site investigation 
(Landau Associates 1997) 

 Four sediment samples (HC-SS-19, HC-SS-20, HC-SS-21, HC-SS-28) from the Site vicinity 
collected during the Whatcom Waterway RI/FS (Anchor Environmental and Hart Crowser 
1999) 

 Six sediment samples collected during the supplemental RI (SRI-SED-1, SRI-SED-2,  
SRI-SED-3, SRI-SED-4, SRI-SED-5, and SRI-SED-6)   

 Three sediment samples (SRI-2, SRI-2, and SRI-3) collected as part of the R.G. Haley site RI 
(GeoEngineers 2007). 

 One surface sediment sample (BLVD-SS-09) and six subsurface samples (BLVD-SC-09-0-
2’, BLVD-SC-09-2-3’, BLVD-SC-09-3-4’, BLVD-SC-09-4-6’, BLVD-SC-09-6-8’, and 
BLVD-SC-09-8.5-9.7’) collected as part of the City’s investigation for the proposed 
overwater walkway that would link the Site to Boulevard Park to the southwest. 

The locations of the above-referenced surface sediment samples are shown on Figure 6-6.  

Analytical results for the detected constituents are summarized in Table 6-4.  Applicable data have been 
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organic carbon normalized (OC) for comparison to the Site SLs in Table 6-5.  TOC was not analyzed 

during Ecology’s initial Site investigation, so these data were carbon normalized using TOC 

concentrations measured during the expanded Site investigation for samples collected in the proximity of 

the original Ecology sampling locations.  The PCB results for the subsurface sediment samples were 

carbon normalized using the TOC concentration measured from the surface sediment sample (BLVD-22-

09) at that location. 

A quantitative evaluation of sediment quality was conducted by comparing the analytical results 

for the sediment samples to the SLs developed in Section 5.3 (Sediment Site Screening Levels).  As 

described in that section, the sediment SLs are based on SMS SQS criteria, except for PCBs, which is 

based on the PQL to be adequately protective of human health.  Samples that exceeded the SMS CSL or 

AET criteria are indicated in Table 6-4 and Table 6-5 and on Figure 6-8.   

For PCBs, the SL is based on the PQL of 0.006 mg/kg, which, based on the average organic 

carbon content of sediment samples collected at the Site, is equivalent to a value of 0.21 mg/kg OC.  The 

sediment PCB results are presented in Tables 6-4 and 6-5 and compared to SLs based on dry weight and 

carbon normalized values.  Because the PCB SL is based on the PQL, the PCB SL is essentially exceeded 

at any location where PCBs are detected. 

The SLs were exceeded for one or more constituents in 20 of the 25 samples.  The constituents 

that were detected at concentrations exceeding the SQS criteria include copper, lead, mercury, silver, 

zinc, PCBs, BEP, and butylbenzylphthalate (BBP).  The lead, zinc, and BBP SLs were exceeded once, 

and in different samples; BEP and copper SL exceedances occurred in two samples; and the mercury SL 

was exceeded in five surface sediment samples and five core samples.  The presence of mercury at 

concentrations exceeding the SQS is likely associated with the Whatcom Waterway site and not a release 

from the Site.  PCBs were detected, and exceeded the SL, in 11 of the 12 surface sediment samples and 

all three of the core samples tested for PCBs.  Analytical results for the seven constituents detected above 

their site SLs are presented on Figure 6-8.  Detections of other constituents including cadmium, 

chromium, phenols, 4,4-DDD and -DDT, low molecular weight polycyclic aromatic hydrocarbons 

(LPAHs), high molecular weight polycyclic aromatic hydrocarbons (HPAHs), phthalates, cyanide, 

ammonia, and sulfide were below Site SLs. 

While the Cornwall Avenue Landfill may be a source of some contaminants to sediment 

associated with the wave-reworked material along the landfill shore face, the landfill does not appear to 

be a significant source of contaminants to Bellingham Bay sediments beyond the immediate vicinity of 

the Site boundary.  This conclusion is supported by the following information: 

 With the exception of PCBs, the constituents that exceeded the Site SLs in landfill-associated 
surface sediment samples (copper, lead, zinc, silver, mercury, BEP, and BBP) did not exceed 
the SLs at the supplemental RI locations located beyond the extent of refuse in sediment. 
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 None of the constituents tested in the surface sediment, except PCBs, exceed the Site SLs by 
a factor of 2 or greater at more than one location.  The zinc concentration exceeded its SL by 
a factor of 5.2 at sampling location E-2 and the BBP concentration at sampling location  
SRI-1 exceeded the SQS by a factor of 2.4. 

 With the exception of PCBs, all of the sediment samples that exhibited more than one SL 
exceedance were collected from the intertidal zone or close proximity to the uplands. 

Although the PCB SL was exceeded at numerous locations due to the use of the PQL as the SL, 

the concentrations are generally low, with only two samples exceeding the current SMS SQS or CSL 

criteria.  Additionally, the distribution of PCB concentrations does not indicate a significant source of 

PCBs in the landfill.  For example, the second highest sediment PCB concentration detected in Site 

sediment (16.2 mg/kg OC at S-3) was collected in the immediate vicinity of a location where PCBs were 

below reporting limits (E-4).  Similarly, the highest PCB concentration detected in sediment (24.6 mg/kg 

OC at E-2) was collected adjacent to a location with a much lower concentration (5.8 mg/kg OC at S-2).  

Other concentrations generally ranged from about 1 mg/kg OC to about 4.5 mg/kg OC, which translates 

to a PCB dry weight range of about 0.03 mg/kg to about 0.14 mg/kg based on an organic carbon 

concentration of 3 percent.   

Although not generally considered a contaminant in sediment, sulfide was observed to be 

significantly elevated in sample S-3.  The specific cause of the high sulfide concentration is unknown.  

Elevated levels of sulfide in surface sediment commonly occur in an anaerobic environment and may 

originate from the anaerobic activity associated with wood debris present in the vicinity of sampling 

location S-3. 

Sediment core data from location BLVD-SC-09 provides a basis for assessing the extent to which 

natural recovery processes are occurring in the Site vicinity.  Seven core samples were collected at this 

location, extending in approximately 2 ft increments from the surface to a depth of 9.7 ft below mud line.  

Mercury was the only constituent tested for in every core sample.  The mercury concentration was highest 

in the 3 to 4 ft core sample (3.8 mg/kg) and showed a consistently decreasing concentration in shallower 

core samples, with a concentration of 0.8 mg/kg in the 0 to 2 ft core.  PCBs were only tested for in the 

upper three cores, but also showed a consistently decreasing concentration in shallower sediment, with 

PCB concentrations decreasing from 21.47 mg/kg OC in the 3 to 4 ft sample to 3.2 mg/kg OC in the 0 to 

2 ft sample.  The significant and consistent decrease in COPC sediment concentration from depth to the 

surface clearly demonstrates that natural recovery processes are occurring and that significant sediment 

accumulation is occurring at the Site. 

Based on the analytical results from marine sediment characterization, marine sediment quality 

can be summarized with the following characteristics: 

 Heavy metals generally above sediment SLs in near-shore surface sediment 
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 Mercury above sediment SLs in most surface sediment samples (likely originating from the 
Whatcom Waterway site) 

 BEP above the sediment SL and low level concentrations of other phthalates in near-shore 
surface sediment 

 PCBs above the sediment SL through marine sediment (based on PQL as SL) 

 Low level pesticide detections (4,4-DDD and -DDT) in near-shore surface sediment 

 Low level PAH detections 

 Cyanide, sulfide, ammonia, and phenols (consistent with presence of refuse and wood waste). 

 

6.5 SURFACE WATER AND AIR QUALITY 

The surface water and air quality were not evaluated as potentially affected environmental media 

for the Site RI.  The absence of surface water bodies within the upland portion of the Site deemed it 

unnecessary to perform a surface water assessment.  Air quality was not assessed because it is not 

considered a significant concern under the present ground cover at the Site. 

The only potential air quality issue associated with the Site that has been identified is landfill gas 

emissions resulting from the decomposition of refuse and wood debris.  The age of the landfill and high 

permeability of the existing landfill cover would indicate that the current air emissions are likely minimal 

and diffuse.  During the interim action conducted in 2011 and 2012, a significant portion of the Site was 

covered with a low-permeability material and a flexible membrane liner (20 mil scrim reinforced 

polyethylene) as described in Section 3.7 (Interim Action).  Based on the potential for landfill gas 

production, although it is expected to be minimal, a passive landfill gas ventilation system was installed 

beneath the low permeability material.  For the purposes of this RI/ FS, it is assumed that the existence of 

degrading landfill refuse and wood waste at the Site is sufficient to require landfill gas control as part of 

any cleanup alternative implemented at the Site that includes a low permeability cap installed over 

significant portions of the Site.  An assessment of landfill gas generation and gas quality will be 

conducted at the Site in order to design the landfill gas control system and to evaluate the potential 

emissions.  This evaluation will be conducted as part of the remedial design process and presented in the 

Engineering Design Report in accordance with requirements under a Consent Decree. 
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7.0 CONCEPTUAL SITE MODEL 

The conceptual Site model (CSM) was developed based on historical land use, environmental 

data, and the contaminant fate and transport processes that control the migration of contaminants in the 

natural environment.  A schematic representation of the Site CSM is presented on Figure 7-1, and the 

following sections discuss the factors affecting the CSM, including contaminants and sources present at 

the Site, the nature and extent of contamination, fate and transport processes, exposure pathways and 

receptors, and source control efforts. 

The RI conclusions are also presented at the end of this section. 

 

7.1 CONTAMINANTS AND SOURCES 

The chemical contaminants detected in groundwater at the Site at concentrations exceeding SLs 

are primarily metals (copper, nickel, lead, and manganese), fecal coliform, ammonia, petroleum 

hydrocarbons, SVOCs (including PCP and PAHs), and PCBs.  In addition, refuse and wood debris 

present at the Site could generate methane gas.  The source of these contaminants is the Cornwall Avenue 

Landfill and the historical wood product industrial activities that preceded the landfill, with the following 

exceptions or clarifications: 

 PCP contamination, petroleum hydrocarbon contamination, and related contamination (i.e., 
SVOCs and cPAHs) primarily originate from wood treating activities that occurred on the 
R.G. Haley site and which have migrated onto the Cornwall Site.   

 Fecal coliform contamination in groundwater beneath the upland portion of the Site appears 
to be associated with releases of raw sewage or septage from damaged sanitary sewer lines or 
septic tanks that are no longer in service.  Bird droppings associated with the roof of the 
former GP warehouse are also possible historical sources of fecal coliform. 

 Fecal coliform detected in groundwater seep samples collected at the shoreline may be 
attributable to birds or other marine mammals that frequent the shoreline.  Fecal coliform was 
not detected in samples collected during the supplemental RI from the two most recent 
rounds of seep sampling, so previous fecal coliform SL exceedances likely resulted from 
particulates entrained in the seep samples.  

 Ammonia is likely a secondary contaminant associated with refuse and wood waste 
decomposition and not a direct release of ammonia at the Site.   

 Manganese in groundwater is likely a secondary contaminant associated with reduced 
groundwater conditions typically associated with refuse and wood debris. 

 Copper concentrations in upgradient groundwater (MW-1) appear to be at least partially the 
result of elevated particulates entrained during sampling, and may also result from natural 
background conditions or minor, unidentified sources.  Only one of 24 downgradient 
groundwater samples exceeded the SL for copper (MW-11S).  During the second round of 
sampling from this well, the concentration was below the SL.  
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 Lead in groundwater seep samples and surface sediment likely originates from refuse, 
although the limited extent of lead contamination in both media suggests that only a limited 
source is present.  Additionally, dissolved lead was not detected above the SLs in the samples 
collected during the two rounds of supplemental RI seep sampling or the two rounds of 2012 
supplemental RI groundwater sampling, indicating that lead in groundwater likely results 
from particulates entrained in the earlier seep samples.  

The results of soil, groundwater, and sediment investigations are discussed in detail in Section 6.0 

(Nature and Extent of Contamination).  A summary of the distribution of constituents detected above SLs 

is discussed below and shown on Figure 7-2.  The extent of contamination in the upland portion of the 

Site primarily includes the area upgradient of the landfill where soil and groundwater have been impacted 

by petroleum hydrocarbon contamination (and related compounds) from the R.G. Haley site, and areas of 

buried refuse and wood debris.  The extent of the petroleum hydrocarbon contamination and refuse/wood 

waste are shown on Figure 7-2.  The extent of petroleum hydrocarbon contamination, primarily in the 

diesel range, is defined by the area over which groundwater or soil exceed applicable Site SLs, which is 

essentially equal to the area where visible sheen was observed during Site investigation activities.  As 

previously discussed, the R.G. Haley site is the primary source of petroleum hydrocarbon, PCP, and PAH 

contamination at the Site. 

The extent of landfill refuse present in the upland portion of the Site is depicted on Figure 7-2.  

Due to its heterogeneous nature, specific contaminant sources within the refuse have not been identified.  

However, PCB, metals, and ammonia contamination observed in Site groundwater and sediment is 

assumed to originate from refuse present in the landfill, and it is possible that dioxins/furans could be 

present in the refuse.  Fecal coliform contamination in the uplands portion of the Site appears to be related 

to sanitary sewer or septage releases, and possibly bird droppings, and not releases specific to historical 

Site activities.  The fine-grained, stabilized sediment placed at the Site during the Interim Action contains 

dioxins/furans at concentrations above the SL, and low concentrations of some heavy metals and cPAHs 

that exceed the SLs based on protection of groundwater, as discussed in Section 6.2.4 (Interim Action 

Low Permeability Material).  The extent of contamination associated with hazardous substances 

contained in the stabilized sediment is limited to the IPAs where the material is stored.  As shown on 

Figure 6-1, wood waste is present throughout most of the upland portion of the Site.  Although 

explorations have not been advanced in the southeast portion of the Site, it is anticipated that wood waste 

is also present in this area due to the extensive wood products industrial history of the Site. 

The constituents detected in sediment at concentrations exceeding the Site SLs consist of metals 

(copper, silver, zinc, lead, and mercury), PCBs, BEP, and BBP.  As shown on Figure 7-2, landfill refuse 

and wood debris are present at distances of up to about 350 ft from the shoreline.  As discussed in Section 

6.4.1 (Extent of Refuse and Wood Debris), the extent of wood debris and landfill refuse in sediment that 

represents a potential threat to benthic organisms based on Site-specific criteria established by Ecology is 
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more limited due to the deposition of clean sediment over most subtidal areas of the Site, as is shown on 

Figure 7-2.  Concentrations of most constituents above the Site SLs in sediments are sporadic and no 

constituent exceeded its Site SL at more than two locations except PCBs.  With the exception of a single 

exceedance of BBP, PCBs, and possibly cPAHs, the extent of surface sediment containing constituent 

concentrations above the Site SLs does not extend beyond the area that represents a potential threat to 

benthic organisms based on the presence of wood debris and landfill refuse.  Because the PCBs SL is 

based on the PQL, and PCBs were detected in all but one sediment sample tested for PCBs, the in-water 

Site boundary is considered an estimate.  Because of its low concentrations relative to the SQS criteria, 

HPAHs (including cPAHs) were not tested for extensively in sediment.  As discussed in Section 5.3 

(Sediment Site Screening Levels), the cPAHs concentrations are generally low relative to PCBs and 

achievement of the PCB SL is assumed to also address potential human exposure to cPAHs.  So the Site 

boundary, as determined by PCBs, is assumed to also bound the extent of Site cPAHs contamination in 

the aquatic portion of the Site. 

 

7.2 FATE, TRANSPORT, AND ATTENUATION PROCESSES 

This section provides an overview of the fate, transport, and attenuation processes that likely 

affect the migration of contaminants in the various media present at the Site.  As discussed in the 

following sections, the primary fate and transport processes include: 

 Leaching of contaminants from refuse by infiltrating precipitation 

 Leaching of contaminants by groundwater in direct contact with refuse 

 Migration of affected groundwater to potential receptors 

 Migration of soil gas (methane and petroleum hydrocarbon vapors) 

 Wave erosion and redistribution of refuse, wood debris, and associated chemical 
contaminants in the aquatic environment 

 Erosion and transport of refuse/wood waste in stormwater runoff. 

In addition to the naturally occurring processes described below, anthropogenic processes could 

affect the fate and transport of the contaminants at the Site in the future.  These processes could include 

earthwork related to construction activities where contaminated soil is redistributed vertically or laterally 

during excavation of the subsurface, installation of future subsurface utilities that could act as a 

preferential transport pathway for contaminated groundwater and landfill gas migration, or 

recontamination from non-point sources (stormwater and atmospheric deposition).  Propeller wash and 

anchor drag are also anthropogenic processes that may cause the redistribution of contaminated sediment 

or refuse in the aquatic portion of the Site, although these processes are unlikely to be significant under 

currently anticipated future land use scenarios. 
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7.2.1 UPLAND SOIL 

The transport of contaminants in soil generally occurs through two primary mechanisms at the 

Site.  Contaminants that partition to soil can be transported by erosion, either via stormwater runoff or by 

wave erosion along the shoreline.  In the case of petroleum hydrocarbon contamination, transport in soil 

can also occur through the migration of LNAPL downward through the unsaturated zone and laterally on 

top of the water table surface in the downgradient direction of groundwater flow, or laterally along a low 

permeability contact (e.g., the Nooksack Deposits) under unsaturated or intermittently saturated 

conditions.  Intermittent groundwater fluctuations in areas with LNAPL may result in the development of 

a smear zone where LNAPL becomes sorbed onto soil particles over the depth range that groundwater 

fluctuates.  Soil petroleum hydrocarbon concentrations generally exceed cleanup levels wherever residual 

or free-phase LNAPL is present. 

Attenuation processes in soil vary by the chemical characteristics of the contaminant.  Many 

contaminants partition to soil and attenuate with distance from the source.  Other contaminants undergo 

biological degradation.  Petroleum hydrocarbon soil contamination typically attenuates rapidly with 

distance from the source due to both partitioning and biological degradation (i.e., natural attenuation).  

The transport of heavy metals in soil is limited for most metals due to their affinity for adhering to soil.  

However, some metals convert to more soluble forms under reducing conditions and migrate with 

groundwater, as discussed below.  Fecal coliform attenuates rapidly from its source because fecal 

coliform require a nearby source of fecal matter to remain viable.  Additional contaminant transport can 

occur through anthropogenic activities, such as excavation or grading, which have the potential to relocate 

contamination to greater depths, unaffected areas, or to offsite locations. 

The migration of petroleum hydrocarbons in LNAPL form requires an ongoing LNAPL source as 

a driving force, which appears to be lacking for the portion of the R.G. Haley release located on the Site 

based on no observations of LNAPL in the groundwater monitoring wells constructed in 2012 along the 

shoreline at the Site.  As a result, migration of petroleum hydrocarbon LNAPL appears to be limited, 

which is consistent with observations in 2007 at the R.G. Haley site (GeoEngineers 2007).  The 

degradation of petroleum hydrocarbon LNAPL is quite slow, even at sites with ideal, high redox 

potential.  Given the low redox potential due to refuse and wood debris decomposition, the degradation of 

petroleum hydrocarbon LNAPL is anticipated to be quite slow.   

The mobility of dioxins/furans in the stabilized sediment was evaluated in the Interim Action 

Work Plan (Landau Associates 2011).  The evaluation considered two mechanisms for migration of 

dioxin/furans contained in the fine-grained sediments stored on the property associated with the Site: 1) 

mobilization caused by infiltration of precipitation through the material and 2) a rise in sea level causing 
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groundwater to rise and inundate the material.  Each of these mechanisms involve water coming into 

contact with and leaching dioxins/furans from the material, entering the groundwater flow system, and 

discharging to surface water.  The potential impacts of this migration pathway to groundwater were 

evaluated using the MTCA three phase partitioning model [WAC 173-340-747(5)].  Based on the high 

affinity of dioxins/furans to partition to soil particles and the low hydraulic conductivity of the fine-

grained sediments, it was estimated that groundwater impacts from infiltration through the material would 

be less than that from the infiltration of precipitation through soil containing natural background 

concentrations of dioxins/furans for soil in Washington State.  It was also estimated that the concentration 

of dioxins/furans would need to be about twice the maximum concentration measured in the fine-grained 

sediments to adversely affect surface water quality, even in the event that the material was inundated 

continuously by rising groundwater (Landau Associates 2011). 

 

7.2.2 GROUNDWATER 

Other than shoreline erosion, groundwater is the primary transport media for upland contaminant 

migration at the Site.  Because the upland portion of the Site is not completely capped with a low 

permeability material, and refuse and wood debris are in direct contact with groundwater, leaching of 

contaminants to groundwater is ongoing.  In particular, contaminants that are mobilized, or created, by the 

decomposition of refuse and wood debris (such as manganese and ammonia) will continue to be 

generated for many years.  However, the average concentrations of these compounds measured 

upgradient of the point of discharge to surface water exceed the Site SL by much less than an order of 

magnitude in almost all instances, which suggests that the groundwater SLs can likely be achieved at the 

shoreline through actions that significantly decrease groundwater flow rates. 

The transport of heavy metals in groundwater typically occurs in a dissolved form, although 

metals can also migrate in colloidal (particulate) form.  Most metals transported in groundwater attenuate 

rapidly with distance from the source primarily through absorption.  However, certain metals, such as iron 

and manganese, transform to soluble ionic forms under low oxidation reduction potential conditions, such 

as those present at landfill sites.   

The attenuation of heavy metals and petroleum hydrocarbons is heavily influenced by 

hydrodynamic dispersion in a tidally-influenced groundwater regime such as that present near the Site 

shoreline.  Hydrodynamic dispersion in groundwater subjected to tidal fluctuations is greatly increased 

due to the mixing of surface water and groundwater in the vicinity of the shoreline; the fluctuation in 

groundwater elevation also causes “tidal pumping” of soil gas in the unsaturated zone.  Tidal pumping 

results in greater air/soil gas exchange and a more oxygen-rich subsurface environment, which in turn 
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supports greater absorption or precipitation for most metals and greater aerobic decomposition of 

petroleum hydrocarbons. 

The transport of petroleum hydrocarbons in groundwater occurs in the aqueous phase.  Transport 

is affected by various processes, including absorption, dispersion, and biological decomposition.  These 

attenuation factors are collectively referred to as natural attenuation, and tend to be most effective in an 

aerobic (oxygen-rich) environment.  Refuse and wood debris landfills are generally depleted of oxygen, 

and as a result, it would be expected that natural attenuation would be relatively limited at this Site.  

However, microbial populations that are well adapted to anoxic environments are generally present in 

landfill refuse and will provide some attenuation via biological decomposition, although at a slower rate. 

 

7.2.3 SOIL VAPORS 

The migration of petroleum hydrocarbon vapors and methane gas produced by the decomposition 

of the refuse and wood debris represents a migration pathway of potential concern.  Petroleum 

hydrocarbon LNAPL that contains VOCs, such as gasoline and diesel, also release contaminants to soil 

vapor.  Vapor phase migration can be exacerbated at sites containing refuse or wood debris due to the 

generation of methane gas, which acts as a driving force for vapor-phase migration and can cause soil gas 

to migrate significant distances.  Under the current permeable soil cover and land use conditions, vapors 

can migrate vertically upward and diffuse to the atmosphere.  This condition was maintained after 

implementing the 2011/2012 sediment beneficial reuse interim action by installing a passive landfill gas 

control ventilation as part of that action.  However, the management of soil vapors will be additionally 

considered for future development and remedial scenarios. 

 

7.2.4 SEDIMENT 

Primary fate and transport mechanisms in the aquatic environment include shoreline erosion due 

to wave action, bioturbation, and deposition of clean sediment.  Bioturbation is the mixing (or 

displacement) of sediment caused by the natural activities of aquatic organisms (e.g., benthos).  Past 

studies in Puget Sound have demonstrated benthic organisms are generally found within the uppermost 10 

cm of the sediments (Ecology 2008).  Studies for the Whatcom Waterway site show the depth of 

bioturbation for much of Bellingham Bay ranges from 10 to 15 cm (RETEC 2006), and the predominantly 

biologically active zone is assumed to be 12 cm.  The burrowing activity of the benthic organisms may 

cause mixing of underlying contaminated sediments with clean surface sediments, or vice-versa.  

Bioturbation can act as either a contaminant transport or attenuation mechanism, depending on a number 

of factors, such as the rate of clean sediment deposition, the level of biological activity, and the nature and 

extent of contamination.  Some organisms may burrow deeper than 10 or 15 cm, such as ghost shrimp 
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(Neotrypaea californiensis), which are commonly noted as one of the deepest burrowers.  Ghost shrimp 

typically burrow to depths of approximately 40 cm.  These organisms are present at the Whatcom 

Waterway site area and occur throughout Pacific coastal waters (RETEC 2006); therefore, there is 

potential for their presence in intertidal areas at the Site. 

As described in Section 4.1.3 (Shoreline Features and Erosion), substantial shoreline erosion has 

occurred since closure of the landfill.  This erosion has caused transport of landfill refuse, and likely 

wood debris, to the intertidal and subtidal portions of the Site.  Bioturbation has caused intermixing of 

recently deposited clean sediment with underlying contaminated sediment, reducing the concentration of 

contaminants in surface sediment.   

The primary transport mechanism for contaminated sediment at this Site is wave erosion.  The 

amount of erosion due to waves varies with water depth.  In relatively shallow water depths (e.g., less 

than 10 to 15 ft), wind-driven waves can produce increases in bottom velocities that can resuspend settled 

sediment, and thus cause sediment transport and redistribution.  The Site is located in an unprotected area 

and, therefore, is exposed to prevailing offshore winds, increasing the likelihood of storm waves that may 

result in resuspension of settled sediment.  The impact of Site wave erosion is evidenced by the 

significant amount of shoreline retreat that has occurred since the landfill was closed and the presence of 

refuse in surface sediment.  However, wave erosion has decreased significantly in recent years, as 

discussed in Section 4.1.3 (Shoreline Features and Erosion). 

The most effective process for attenuation in sediment is sediment deposition.  This process 

involves burial of the contaminated surface sediment over time by natural deposition of clean sediment 

such that the depth of the contaminated sediment is below the biologically active zone, thereby reducing 

risk to benthic organisms.  As discussed in Section 4.1.4 (Sediment Deposition), the results of the 2008 

Ecology sediment investigation indicate that significant sediment accumulation has occurred throughout 

much of the subtidal portion of the Site.  This was further evidenced in the sediment core data from 

location BLVD-SC-09, discussed in Section 6.4.2 (Chemical Assessment).  The data from this location 

indicate a significant and consistent decrease in COPC sediment concentration from depth to the surface, 

and clearly demonstrate the natural recovery occurring through sediment accumulation at the Site.  The 

deposition of recent, clean sediment has occurred in sufficient quantities to establish a clean surface 

sediment layer over most of the affected subtidal area, consistent with natural recovery processes.   

Other attenuation processes in sediment include long-term weathering and transformation 

processes.  However, weathering tends to be relatively slow compared to deposition and contaminant 

burial.  Contaminant weathering in sediments consists of dilution, volatilization, chemical transformation, 

biotransformation and biodegradation, and sorption.  Although slow, these processes contribute to the 

permanent reduction of contaminant concentrations and bioavailability.  Shoreline erosion in the intertidal 
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zone remains a transport mechanism of concern for the aquatic portion of the Site and will be considered 

for all remedial scenarios in the FS. 

 

7.3 REMEDIAL ACTIONS COMPLETED TO DATE 

Source control activities address the elimination of releases from historical property usage or 

activities at adjacent properties that resulted in contamination of affected media.  The potential sources of 

contamination identified at the Site include refuse placed in the former municipal landfill, wood debris in 

upland or marine portions of the Site, and releases associated with historical wood treating operations on 

the R.G. Haley site.  Actions taken to control these sources are described below. 

 

7.3.1 LANDFILL REFUSE AND WOOD DEBRIS 

Following closure, the landfill was covered with a soil layer of variable thickness, and the 

shoreline was protected by various phases of informal slope armoring consisting of a variety of rock 

boulders and broken concrete.  In addition to the soil layer covering the surface of the landfill, an 

additional approximately 47,500 yd3 of fine-grained sediment was brought to the property during 

2011/2012 interim action, as described in Section 3.7 (Interim Action).  Despite the shoreline armoring, 

significant shoreline erosion occurred, which resulted in exposure of landfill refuse at the surface and 

redistribution of landfill refuse in the intertidal and subtidal areas throughout the Site.  Some shoreline 

armoring remains in place and thereby may reduce the amount of landfill refuse actively eroding into the 

aquatic environment.  Natural deposition of sediment is also occurring in the subtidal portion of the Site, 

as discussed in Section 4.1.4 (Sediment Deposition), thereby capping the refuse and wood debris in this 

area with clean sediment such that the depth of the refuse and wood debris is below the biologically active 

zone. 

 

7.3.2 R.G. HALEY SITE 

The R.G. Haley site was a former wood treatment plant that used large quantities of P-9 carrier 

oil with and without PCP additive.  P-9 carrier oil was reportedly released to several portions of the R.G. 

Haley site, including sediment.  Additionally, contamination in the form of LNAPL has migrated to the 

south onto the Cornwall Avenue Landfill Site. 

Process wastewater, including PCP-contaminated drainage fluid, was reportedly discharged to the 

former seepage pit.  The former seepage pit was located in the southwestern corner of the R.G. Haley site, 

in close proximity to the Cornwall Avenue Landfill Site’s northeastern property line.  In July 1985, 

approximately 80 tons of contaminated material from the seepage pit and adjacent area was removed and 
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disposed off site, and the excavation was backfilled with granular fill and paved with asphalt 

(GeoEngineers 2007). 

Oil recovery from the subsurface at the R.G. Haley site has been implemented since 2000.  

Between 2000 and 2007, approximately 270 gallons of oil was recovered from the subsurface.  

Additionally, a steel sheetpile wall was constructed along the shoreline on the R.G. Haley site in 2002 to 

minimize shoreline erosion and further releases of LNAPL to the marine environment.  About 100 yd3 of 

petroleum-contaminated sediment was excavated in conjunction with installation of the sheetpile wall.  

The R.G. Haley RI/FS report (GeoEngineers 2007) provides additional information regarding source 

control activities for the R.G. Haley site, and source control efforts after 2007 will be described in an 

upcoming draft of the RI/FS report for that site.   

 

7.4 REMEDIAL INVESTIGATION CONCLUSIONS 

The RI has identified contaminants present at the Site, affected media, potential receptors and 

exposure pathways, and the fate and transport of the contaminants at the Site, and a comprehensive CSM 

has been developed based on this information.  This CSM (summarized on Figure 7-1) allows for the 

development of cleanup levels that will be protective of human health and the environment.  Although 

additional studies may be required as part of remedial design, sufficient information has been obtained to 

develop and evaluate remedial alternatives, and select a final cleanup action.  The following contaminants 

and sources are addressed in the FS: 

 Refuse and wood debris in upland and aquatic portions of the Site 

 Metals, PCBs, and ammonia in Site groundwater 

 Methane, petroleum hydrocarbons, and possibly VOCs in soil gas 

 Metals, PCBs, cPAHs, BEP, and BBP in sediment. 

Petroleum hydrocarbons and the associated PAHs and SVOCs resulting from releases from the 

R.G. Haley site are not specifically addressed in the FS.  However, the selection of the preferred remedial 

alternative for this Site will consider the coordination of the cleanup activities for the two sites in order to 

prevent impacting cleanup activities related to the R.G. Haley site releases.  
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8.0 DISCUSSION OF CLEANUP STANDARDS 

This section identifies regulatory cleanup requirements through the development of Site-specific 

cleanup levels based on remedial action objectives (RAOs) and consideration of potentially applicable 

laws and regulations.  Screening criteria for detected groundwater constituents is presented in Table 8-1, 

preliminary cleanup levels (PCLs) for groundwater and sediment are shown in Table 8-2, and screening 

criteria for detected sediment constituents is presented in Table 8-3. 

 

8.1 SITE CLEANUP STANDARDS 

Affected Site media include soil, groundwater, and sediment.  Cleanup standards consist of 

cleanup levels and the point(s) of compliance where the cleanup level will be achieved for each affected 

media.  The following sections present PCLs and points of compliance for affected Site media.  PCLs 

were set for groundwater and sediment, but not soil, as described below and summarized in Table 8-2.  

Final cleanup levels will be developed for the Site by Ecology in the cleanup action plan (CAP). 

 

8.1.1 SOIL CLEANUP STANDARDS 

Due to its nature as a waste material and inherent heterogeneity, the refuse was not characterized 

for soil quality during the RI.  Rather, the refuse is assumed to be contaminated for the purposes of the 

RI/FS and constituent-specific soil PCLs were not developed.  Because of the potential for intermixing, or 

impacts from previous Site industrial activities and activities on the adjacent R.G. Haley site, existing Site 

cover soil is also considered potentially contaminated and will be addressed in the same manner as refuse 

and wood waste in the FS.  This is also true for the interim action sediment brought to the property; it too 

is contaminated.  All of the cleanup alternatives developed in the following section [Section 9.0 

(Feasibility Study)] address the contaminated soil/refuse/wood waste either by completely removing it or 

by isolating it from the environment.  As a result, cleanup levels protective of direct contact, leaching, and 

erosion are not necessary, and have not been established.   

The development of soil cleanup standards typically includes consideration of the vapor 

migration pathway if VOCs are present in soil.  However, because the Site contains refuse and wood 

debris that will continue to generate low levels of methane for many years, landfill gas (LFG) control will 

be an element of any Site cleanup action that includes containment.  As a result, any VOCs present in Site 

soil will be addressed by the methane gas control system, which will eliminate the soil vapor as a 

potential exposure pathway for the Site.  Consequently, soil cleanup levels protective of the vapor 

migration pathway were not developed for the Site. 
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The point of compliance for soil in WAC 173-340-740(6) is throughout the Site.  MTCA 

recognizes that for those cleanup actions that involve containment of hazardous substances, the soil 

cleanup levels will typically not be met throughout the Site [WAC 173-340-740(6)(f)].  However, MTCA 

also recognizes that such cleanup actions may still comply with cleanup standards.  The determination of 

the adequacy of soil cleanup will be based on the remedial action alternative’s ability to comply with 

groundwater cleanup standards for the Site, to meet performance standards designed to minimize human 

or environmental exposure to affected soil, and to provide practicable treatment of affected soil.  

Performance standards to minimize human and environmental exposure to affected soil may include 

institutional controls that limit activities that interfere with the protectiveness of the remedial action.  

Specific actions are described in subsequent sections of this report. 

 

8.1.2 GROUNDWATER CLEANUP STANDARDS 

Site groundwater PCLs are based on groundwater discharge to surface water (Bellingham Bay).  

MTCA allows for the application of groundwater cleanup criteria based on the protection of adjacent 

surface water if releases of hazardous substances occur to groundwater that has an extremely low 

probability for use as a future drinking water source [WAC 173-340-720(1)(c)].  As discussed in Section 

4.3.1.5 (Groundwater Use), Ecology has determined that Site groundwater is non-potable in accordance 

with WAC 173-340-720(2).  As a result, the use of PCLs protective of marine surface water is appropriate 

for the Site.  

The groundwater PCLs are based on the same criteria used for the development of the SLs in 

Section 5.4 (Groundwater Screening Levels).  As such, the groundwater PCLs are the most stringent of 

the following criteria adjusted to the PQL or background concentration (as appropriate): 1) federal (40 

CFR 131.36) and state (MTCA) surface water criteria based on human consumption of fish, and 2) federal 

(40 CFR 131.36) and state (Chapter 173-201A WAC) acute and chronic water quality criteria.  Since 

surface water criteria have not been established for total petroleum hydrocarbons, MTCA Method A 

cleanup levels for groundwater were used for these constituents for evaluation of risk to human health, as 

provided for in WAC 173-340-730(3)(b)(iii)(C).  The Method A groundwater cleanup levels for 

petroleum hydrocarbons are not specifically referenced as applicable to surface water for protection of 

aquatic life.  As such, Method A groundwater PCLs may not be appropriate screening criteria for 

demonstrating protection of aquatic organisms if petroleum hydrocarbons are broadly distributed near the 

point of groundwater discharge to surface water.  As discussed in Section 6.3.3 (Downgradient Perimeter 

Groundwater Quality), petroleum hydrocarbons were not found to be present in most wells near the 

shoreline at this Site.   



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 8-3 

The point of compliance for groundwater is typically throughout the Site when groundwater is 

considered a potential source of potable drinking water.  If groundwater discharge to surface water 

represents the highest beneficial use, MTCA provides for a conditional point of compliance at the point of 

discharge of groundwater to the surface water receiving body.  The conditional point of compliance is 

acceptable under MTCA for properties abutting surface water with the following conditions [WAC 173-

340-720(7)(d)(i)]: 

A. Contaminated groundwater is entering, and will continue to enter, surface water even after 
implementation of the selected cleanup action 

B. If it is not practicable to meet the cleanup level at a point within the groundwater before 
entering the surface water within a reasonable restoration timeframe 

C. A mixing zone is not used to demonstrate compliance 

D. Groundwater discharges are provided with all known available and reasonable methods for 
treatment before being released to surface waters 

E. Groundwater discharges shall not result in violations of the sediment quality values published 
in Chapter 173-204 WAC 

F. Groundwater and surface water monitoring shall be conducted to assess the long-term 
performance of the selected cleanup action 

G. Notice of proposal of the conditional point of compliance shall be mailed to DNR and the 
USACE inviting comments on the proposal. 

Conditions A and B are currently met based on the information provided in the RI.  A mixing 

zone will not be proposed to achieve compliance with groundwater cleanup standards, addressing 

condition C.  The FS will evaluate, and integrate as applicable, all known available and reasonable 

methods of groundwater treatment into the remedial alternatives to address condition D.  The 

groundwater cleanup levels will consider protection of marine sediment quality to address condition E.  

Groundwater and surface water quality compliance monitoring will be included in all remedial 

alternatives developed in the FS to address condition F.  Required notice will be provided to the USACE 

and DNR once a final cleanup action is selected for the Site, if the selected remedy requires a conditional 

point of compliance, to address condition G. 

Based on these considerations, it is anticipated that the downgradient edge of the Site, as close as 

technically possible to the point of entry of groundwater to Bellingham Bay, will be established as the 

conditional point of compliance for Site groundwater.  The achievement of groundwater cleanup levels 

will be measured at the conditional point of compliance using a network of groundwater monitoring wells 

located at the downgradient edge of the Site.   

The data collected in 2012 from the groundwater monitoring wells located near the downgradient 

edge of the Site were used to develop the screening criteria summary presented in Table 8-1.  As 

indicated in Table 8-1, there were exceedances of one or more of the water quality criteria for copper, 
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manganese, and NH3-ammonia.  Each of these is identified as a Site indicator hazardous substance (IHS) 

based on exceedance of the SL with the exception of copper, as discussed below.  The most stringent of 

the applicable criteria is identified as the PCL for groundwater at the Site and is summarized in Table 8-2. 

Fecal coliform was detected in groundwater seep samples, but was not carried forward as an IHS 

because it appears to be unrelated to the Site and appears to originate from non-landfill sources, as 

discussed in Section 6.3.1 (Overlap Area Groundwater Quality).  In addition, fecal coliform bacteria were 

not detected in any of the seep groundwater samples collected during the supplemental RI.   

The maximum detected groundwater concentration of copper in the downgradient perimeter wells 

was 2.6 µg/L.  This value only slightly exceeds the PCL for dissolved copper of 2.4 µg/L and is below the 

concentration of 7.2 µg/L detected in an upgradient well.  Based on the low frequency of exceedance (1 

of 24, or 4 percent) and considering the maximum detection only slightly exceeds the SL, copper was not 

carried forward as an IHS.   

A number of VOCs and SVOCs that do not have promulgated cleanup criteria were detected in 

Site groundwater at low concentrations, primarily during the 2012 supplemental groundwater sampling 

activities.  As discussed in Section 5.4 (Groundwater Screening Levels), the concentrations of these 

constituents are near the method reporting limits and are orders of magnitude lower that the 

concentrations of groundwater IHS such as manganese and ammonia.  As a result, any cleanup actions 

that adequately address established groundwater IHS will result in concentrations below the PQL for 

these hazardous substances that lack applicable cleanup criteria.  As a result, groundwater PCLs were not 

developed for these COPCs and they are not carried forward as Site IHS.  

It is important to note that petroleum hydrocarbons and specific compounds associated with 

petroleum hydrocarbon contamination are not identified as IHS for groundwater (or soil) even though 

extensive petroleum hydrocarbon sheen was observed within and upgradient of the Site.  Petroleum 

hydrocarbon detections in groundwater upgradient of the Site have exceeded MTCA groundwater Method 

A cleanup levels for diesel- and oil-range petroleum hydrocarbons.  As discussed in Section 6.3.1 

(Overlap Area Groundwater Quality), the petroleum hydrocarbon contamination appears to originate from 

the R.G. Haley site.  Although the petroleum hydrocarbon sheen appears to originate from an offsite 

source, its presence should not compromise the effectiveness of any of the alternatives evaluated for 

cleanup of the Site. 

Petroleum hydrocarbon constituents were not detected above SLs in groundwater monitoring 

wells located along the downgradient perimeter of the upland portion of the Site.  Gasoline-range 

petroleum hydrocarbons were detected at a concentration of 330 μg/L in one groundwater sample 

collected from MW-13D, which is below the SL of 800 μg/L based on protection of human health.  

Regulatory criteria for gasoline-range petroleum hydrocarbons protective of marine organisms are not 
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available, so it is not known whether the groundwater SL is adequately protective of marine organisms.  

However, gasoline-range petroleum hydrocarbons were not detected in the 28 other groundwater and seep 

samples tested for this analyte, including the other sample collected from MW-13D, for a frequency of 

detection of about 3.5 percent.  Based on a frequency of detection of less than 5 percent, and a detected 

concentration less than the SL, gasoline-range petroleum hydrocarbons was not carried forward as a Site 

IHS for groundwater. 

 

8.1.3 SEDIMENT CLEANUP STANDARDS 

The sediment PCLs are based on the chemical criteria identified for the sediment SLs discussed 

in Section 5.3 (Sediment Site Screening Levels) and the Site-specific physical criteria for refuse and wood 

debris coverage considered protective of benthic organisms presented in Section 6.4.1 (Extent of Refuse 

and Wood Debris).  The SQS and bioaccumulative SLs are the primary chemical criteria for the sediment 

PCLs.  The physical criteria for the sediment PCLs consist of the following Site-specific criteria for 

refuse and wood debris in the aquatic environment that Ecology considers adequately protective of 

benthic organisms (Kovacs 2008): 

 No less than 1 ft of accumulated thickness of sediment where wood debris (sawdust or wood 
chips) constitutes greater than 50 percent of the sediment by volume 

 No detectable refuse 

 No less than 1 ft of clean sediment cover over sediment that exceeds the above criteria for 
wood debris and refuse. 

The sediment analytical data were compared to SQS values to identify sediment IHS and PCLs, 

except that PCB analytical data were also compared to the sediment PQL as a conservative approach to 

addressing the bioaccumulative characteristics of this IHS, as previously discussed in Section 5.4 

(Groundwater Screening Levels).  The constituents detected in sediment at the Site are compared to 

applicable levels in Table 8-3.   

The IHS identified for marine sediment at the Site are copper, cadmium, lead, silver, zinc, BEP, 

cPAHs, and PCBs since these constituents were detected at least once in sediment samples at 

concentrations exceeding the Sediment PCLs, or in the case of cadmium, lead, and cPAHs, are carried 

forward as IHS based on their bioaccumulative affects although the PCB PCL is being used as a surrogate 

to address all bioaccumulative compounds for the purposes of the RI/FS.  As stated in Section 5.3 

(Sediment Site Screening Levels), all bioaccumulatives will need to be considered during development of 

the CAP, and cleanup levels based on bioaccumulative affects may be developed for cadmium, lead, and 

cPAHs at that time.  A complete list of IHS and PCLs identified for sediment at the Site are summarized 

in Table 8-2. 
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The point of compliance for sediment chemical criteria is the predominantly biologically active 

zone, which is considered the upper 12 cm of sediment, as discussed in Section 7.2.4 (Sediment).  The 

point of compliance for the physical criteria is the upper 1 ft (30.5 cm), as identified in the third bullet 

above.
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9.0 FEASIBILITY STUDY  

The purpose of this section is to develop and evaluate a range of cleanup action alternatives and 

identify the preferred alternative for Site cleanup.  MTCA has established requirements for selecting a 

cleanup action and the expectations for cleanup action alternatives in WAC 173-340-360 and 173-340-

370.  This section begins with a discussion of the interdependent relationship between the Site Units 

requiring cleanup, then establishes RAOs and potentially applicable laws relevant to the cleanup of this 

Site, and develops cleanup alternatives to meet the RAOs.    

 

9.1 SITE UNITS 

The Site contains two separate and distinct affected areas that warrant designation and evaluation 

as independent Site Units.  The Site Units are the Upland Site Unit and the Marine Site Unit, as identified 

on Figure 9-1.  Alternatives are presented to clean up each Site Unit and a preferred alternative is 

developed as a Site-wide cleanup alternative which achieves RAOs for both Site Units.   

Although the environmental settings of the two Site Units are separate and distinct, the primary 

sources of contamination, refuse and wood waste, are contiguous between the two Site Units.  As a result, 

the cleanup actions selected for each Site Unit are interdependent and must be integrated for an effective 

Site-wide cleanup action.  Additionally, implementation of some cleanup action elements may need to be 

sequenced in a specific manner to be effective.  The interrelationship between, and coordination of, the 

Upland and Marine Site Unit cleanup alternatives are discussed as appropriate in the applicable sections 

of the FS.  The physical factors, land and navigation use, and natural resource value for each Site Unit is 

described below. 

 

9.1.1 UPLAND SITE UNIT 

The Upland Site Unit is the approximately 12 acres of upland generally bounded by Bellingham 

Bay, the property boundary to the north (except where refuse extends beyond the northern property 

boundary as shown on Figure 9-1), and the landward limit of refuse and wood debris as shown on Figure 

9-1.  The Site is currently zoned light industrial.  However, the Port and the City have developed a draft 

subarea plan for the Waterfront District redevelopment area that includes the property associated with the 

Site and other areas along the waterfront (Port of Bellingham, City of Bellingham 2010).  The zoning 

within the vicinity of the Site will be updated to a “commercial mixed use” designation, contingent on 

final development of the subarea plan.  The draft subarea plan anticipates that the majority of the Site 

(and surrounding properties) will be converted to a large park with pedestrian trails, open space, and 

ancillary structures such as restrooms as well as parking and vehicle access.  Although not currently 
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planned, the commercial mix-use zoning could allow for a combination of parkland and mixed use 

(residential condominiums, retail stores, and office parks) for the City-owned portion of the Site and the 

adjacent property to the southeast.  Under the final 2013 Shoreline Master Program (Bellingham, City of 

nd.), the designated use of the Cornwall Avenue Landfill Site includes recreational parks and open spaces.  

The cleanup action alternatives developed herein are based on future property use as recreational parkland 

and open space.  However, each of the alternatives presented are compatible with the various potential 

land uses mentioned above without significant modifications to the conceptual details.     

The upland habitat of the Site is sparse, as discussed in Section 4.4.1.4 (Upland Habitat).  The 

Site consists of a soil cover over the former landfill area and adjacent Site upland area containing wood 

debris.  The cover soil consists primarily of granular material (sand and gravel), wood debris, and 

occasional areas of cobble ballast.  A stormwater detention basin is located in the southeastern corner of 

the Site.  Several catch basins remain at the Site as shown on Figure 4-4, although the system is in 

disrepair.  These remaining features of the older surface water management system will be abandoned 

during cleanup of the Site.  Little vegetation is present on the upland portion of the Site that would impact 

selection or implementation of cleanup at the Site.  Section 3.7 (Interim Action) provides details 

concerning the low permeability material that is being temporarily stored at the Site.  The 2011/2012 

interim action included the placement of low-permeability material at the Site which will be evaluated in 

this FS as a potential media to use as capping and grading material for cleanup of the Site.  As discussed 

in Section 4.1.3 (Shoreline Features and Erosion), the shoreline has changed significantly over the years, 

based on changes in the approximate location of the top of slope above the beach area.   

It is likely that without additional shoreline stabilization, erosion forces would continue to rework 

the shoreline area, exposing and causing the migration of buried refuse.  Shoreline stabilization is 

discussed as part of the Marine Site Unit, but stabilization features will be extended above mean higher 

high water (MHHW) along the shoreline, so it will extend into the Upland Site Unit.   

 

9.1.2 MARINE SITE UNIT 

The Marine Site Unit is the approximately 11.6 acre area of intertidal and subtidal aquatic lands 

where landfill refuse and wood debris have come to be located.  Sediment within this area exceeds either 

surficial marine sediment physical criteria based on the protection of benthic organisms, or the sediment 

PCLs (chemical criteria).  As shown on Figure 9-1, the estimated boundary of the Marine Site Unit 

extends in some locations greater than 300 ft from the shoreline.  The actual distance from the shoreline 

may be greater than shown, when exceedances of the cleanup levels for PCBs and other bioaccumulatives 

are considered.  Further evaluation will be completed during the design phase to define the in-water 

boundary of this unit. 
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Current and anticipated future use and navigation in the Marine Site Unit includes private and 

commercial maritime activities associated with the Whatcom Waterway and recreational maritime uses 

along the Bellingham Bay waterfront.  Navigation use offshore of the property is characterized primarily 

by transitory vessels traveling the Whatcom Waterway.  Vessels are generally not anchored offshore of 

the property and there are no permanent dock structures or mooring dolphins. 

As described in Section 4.4.1.1 (Intertidal Habitat), the intertidal zone is composed primarily of 

riprap, concrete debris, and other informal shoreline stabilization materials, which provides minimal 

habitat for marine species other than rock crabs.  The shallow subtidal portion of the Marine Site Unit 

contains a significant area of native eelgrass at the southern end of the Site, and a limited amount of 

eelgrass near the northern Site boundary, as described in Section 4.4.1.2 (Shallow Subtidal Habitat) and 

shown on Figure 9-1.  Mudflats within the shallow subtidal zone may support epibenthic prey that is 

consumed by juvenile salmon migrating through the area and may provide potentially suitable habitat for 

Dungeness crab mating and egg brooding (RETEC 2006).  Some varieties of clams and shrimp may be 

present in the shallow subtidal zone.  The subtidal substrate and water column are also used for feeding 

by a variety of fish, including sub-adult and adult juvenile salmon.  More detailed natural resource 

information can be found in Section 4.4 (Natural Resources). 

 

9.2 REMEDIAL ACTION OBJECTIVES AND POTENTIALLY APPLICABLE 
LAWS 

The RAOs identify the goals that must be achieved by a cleanup alternative in order to achieve 

cleanup standards and provide adequate protection of human health and the environment.  The RAOs 

must address all affected media and a cleanup alternative must achieve all RAOs to be considered a viable 

cleanup action.  The characterization of Site conditions presented in Section 6.0 (Nature and Extent of 

Contamination), the preliminary cleanup standards developed in Section 8.1 (Site Cleanup Standards), 

and the review of applicable or relevant and appropriate requirements (ARARs) have culminated in the 

development of RAOs for the Site. 

 

9.2.1 REMEDIAL ACTION OBJECTIVES 

RAOs can be either action-specific or media-specific.  Action-specific RAOs are based on actions 

required for environmental protection that are not intended to achieve a specific chemical criterion.  

Media-specific RAOs are based on the PCLs developed in Section 8.1 (Site Cleanup Standards). 

The action-specific and media-specific RAOs identified for the Site are as follows: 

RAO-1: Prevent erosion of refuse along shoreline: Previous investigations confirmed the 
presence of exposed landfill materials on the Site shoreline and within the intertidal and subtidal 
zones.  A primary goal of the Site cleanup is to prevent further erosion of landfill refuse along the 
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shoreline.  The containment alternatives must effectively prevent continued erosion of the landfill 
slope along the Bellingham Bay shoreline.  

RAO-2: Prevent direct contact with refuse and contaminated soil: If refuse or contaminated soil 
(including existing cover soil and stockpiled sediment) remains on Site, direct contact with 
humans and terrestrial species or erosion and transport in stormwater runoff must be prevented.   

RAO-3: Prevent use of shallow Site groundwater for potable purposes: Shallow Site 
groundwater that comes into contact with, or is affected by, refuse is not appropriate for use as 
potable water, and its use for such purposes must be prevented. 

RAO-4: Control LFG/VOCs: Methane generated by the degradation of landfill materials may 
accumulate under a landfill cap designed to prevent the infiltration of water; this gas must be 
managed by a LFG control system.  The age of the Site (no waste has been placed in the landfill 
for over 40 years) is such that gas generation is expected to be minimal.  This RAO will also 
address potential human exposure to VOCs in soil gas associated with petroleum hydrocarbons 
released from the R.G. Haley site, or any other sources of VOCs that may be present in Site soil 
vapor. 

RAO-5: Prevent exposure of marine biota to sediment that exceeds the sediment PCLs: Marine 
biota in the predominantly biologically-active zone must be protected from sediment that exceeds 
the preliminary sediment cleanup standards to protect marine biota, and in the case of PCBs, 
protect human health for individuals that consume affected marine biota. 

RAO-6: Prevent exposure of aquatic organisms to contamination originating from 
groundwater or surface water that exceeds the groundwater PCLs: Aquatic organisms must be 
protected from groundwater that discharges to surface water with concentrations of contaminants 
that exceed the groundwater PCLs.   

Additional considerations that will be evaluated when selecting a remedy for the Site include:  

 Compatibility with anticipated future Site uses, including public park and/or 
commercial/residential development. 

 Restoration of public access and marine habitat function to the shoreline, to the extent 
practicable. 

 Retain and enhance existing eelgrass beds, to the extent practicable. 

 Compatibility with planned or potential cleanup actions for the R.G. Haley and Whatcom 
Waterway sites. 

The RAOs for the Upland Site Unit are to mitigate risks associated with Site contaminants for the 

potential exposure pathways and migration routes.  Specifically, the RAOs that are applicable to the 

Upland Site Unit include the following: 

 RAO-2: Prevent direct contact with refuse  

 RAO-3: Prevent use of shallow Site groundwater for potable purposes 

 RAO-4: Control LFG/VOCs 

 RAO-6: Prevent exposure of aquatic organisms to contamination originating from 
groundwater or surface water that exceeds the groundwater PCLs. 

The RAOs that are applicable to the Marine Site Unit include the following: 

 RAO-1: Prevent erosion of refuse along shoreline 
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 RAO-2: Prevent direct contact with refuse 

 RAO-5: Prevent exposure of marine biota to sediment that exceeds the sediment PCLs 

 RAO-6: Prevent exposure of aquatic organisms to contamination originating from 
groundwater or surface water that exceeds the groundwater PCLs. 

 

9.2.2 POTENTIALLY APPLICABLE STATE AND FEDERAL LAWS 

The extent to which each alternative meets these objectives will be determined by applying the 

specific evaluation criteria identified in MTCA and SMS.  In accordance with MTCA, all cleanup actions 

conducted under MTCA must comply with applicable state and federal laws [WAC 173-340-710(1)].  

MTCA defines applicable state and federal laws to include legally applicable requirements and those 

requirements that are relevant and appropriate (collectively referred to as the ARARs).  This section 

provides a brief overview of potential ARARs for Site cleanup. 

The primary ARARs are cleanup standards under the SMS and MTCA cleanup levels and 

procedures for implementation of a cleanup under MTCA.  Other potential ARARs include the following: 

 Washington Chemical Contaminants and Water Quality Act and Washington Water Pollution 
Control Act and the following implementing regulations: Water Quality for Surface Waters 
(Chapter 173-201A WAC) and SMS (Chapter 173-204 WAC). 

 Minimum Functional Standards for Solid Waste Handling (MFS; Chapter 173-304 WAC): 
these regulations contain typical closure requirements that are relevant based on the waste 
disposal history of the Site. 

 Resource Conservation and Recovery Act (RCRA) and Subtitle C regulations, to the extent 
that any hazardous wastes are discovered during the cleanup action.  RCRA regulations may 
be applied in the overlap area with the R.G. Haley cleanup site for any listed wastes that are 
present related to R.G. Haley operations. 

 Washington Hazardous Waste Management Act and Dangerous Waste Regulations, to the 
extent that any dangerous wastes are discovered during the cleanup action. 

 Clean Water Act, with respect to water quality criteria for surface water (Bellingham Bay) 
and in-water work associated with dredging or sediment capping. 

 Shoreline Management Act, with respect to construction activities during the cleanup action. 

 Dredge and fill requirements under CFR 320-330 and Hydraulic Code Rules under Chapter 
220-110 WAC. 

 ESA, due to listing of Puget Sound Chinook and the potential listing of Coastal/Puget Sound 
bull trout. 

The current refuse regulations, Criteria for Municipal Solid Waste Landfills (Chapter 173-351 

WAC), are not an ARAR for the Site because the current solid waste regulations specifically reference the 

MFS as the applicable regulations for landfills that did not accept waste after October 9, 1991 [WAC 173-

351-010(2)(b)]. 
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MTCA, Water Quality Standards for Surface Waters, SMS, and the Clean Water Act were 

considered in the development of cleanup standards [Section 8.1 (Site Cleanup Standards)].  RCRA 

Subtitle C and Dangerous Waste Regulations are not expected to apply unless dangerous wastes are 

discovered or generated during the cleanup action.  Dangerous wastes are not known to be present at the 

Site.  The Shoreline Management Act, dredge and fill requirements, and Hydraulic Code Rules may apply 

during the implementation of a particular cleanup action but do not directly influence the evaluation of the 

cleanup alternatives. 

The MFS landfill closure requirements (Chapter 173-304 WAC) were considered during 

development and evaluation of the cleanup alternatives.  WAC 173-304-407 identifies closure and post-

closure requirements for landfills.  These requirements include the following: 

 The facility shall be closed in a manner that minimizes the need for further maintenance, and 
controls, minimizes, or eliminates threats to human health and the environment from post-
closure escape of solid waste constituents, leachate, landfill gases, contaminated rainfall, or 
waste decomposition products to the ground, groundwater, surface water, and the atmosphere. 

 Post-closure activities include groundwater monitoring; surface water monitoring; gas 
monitoring; and maintenance of the facility, facility structures, and monitoring systems for 
their intended use for a period of 20 years or as long as necessary for the facility to stabilize 
(i.e., little or no settlement, gas production, or leachate generation) and to protect human 
health and the environment; and until monitoring of groundwater, surface water, and gases 
can be safely discontinued. 

A draft biological evaluation will be prepared for USACE review and approval as part of the 

permitting process for the selected cleanup remedy.  The USACE-approved draft biological evaluation 

will be submitted to NOAA Fisheries and USFWS concurrently to address ESA requirements. 

 

9.3 SCREENING OF REMEDIAL TECHNOLOGIES 

The purpose of the FS is to develop and evaluate cleanup action alternatives to enable an 

appropriate cleanup action to be selected for the Site.  This FS complies with the requirements under 

MTCA for performance of an FS (WAC 173-340-350) and selection of a cleanup action (WAC 173-340-

360).  Additionally, it is consistent with the Bellingham Bay Comprehensive Strategy and meets the 

Bellingham Bay Action Team’s objectives for contaminated Site cleanup, habitat restoration, and 

integrated land use. 

Under MTCA, the development of a cleanup action alternative requires that technologies capable 

of meeting cleanup requirements are screened, and then assembled into remedial alternatives that achieve 

all of the RAOs.  These are then evaluated and compared and a preferred alternative is identified.  Section 

8.0 (Discussion of Cleanup Standards) presents the cleanup requirements for the Site and Section 9.1 (Site 

Units) identifies the site units for which cleanup alternatives will be developed.  This section describes 

pertinent considerations for the development of cleanup alternatives for the Site, reviews a range of 
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potentially applicable cleanup technologies, and selects various technologies to be retained for 

development of cleanup alternatives in Section 9.4 (Description of Remedial Alternatives).  

In this section, the range of potential technologies available for remediation of Site contaminants 

is reviewed and screened to identify a short-list of potentially applicable technologies for further 

evaluation.  MTCA regulations place a preference on the use of permanent cleanup methods such as 

removal, disposal, or treatment, relative to those that manage contaminants in-place using institutional 

controls and/or containment.  This preference is reflected in the MTCA and SMS evaluation criteria, and 

the comparative analysis of remedial alternatives.  Retained technologies to be carried forward in 

development of remedial alternatives are summarized in Section 9.4 (Description of Remedial 

Alternatives). 

Ecology will ultimately select a cleanup action alternative that complies with MTCA and SMS, 

and the PLPs will implement that cleanup action through a consent decree or agreed order.  Subsequent 

redevelopment activities will be required to maintain the integrity of the cleanup action and comply with 

institutional controls, as applicable.  The identified potentially applicable technologies screened are 

summarized in the following sections.   

 

9.3.1 INTEGRATION OF REMEDIAL ALTERNATIVES WITH FUTURE DEVELOPMENT 

One of the key screening considerations for selecting potential remedial technologies for the Site 

is the ability to integrate the cleanup with future development options, as previously identified in Section 

9.2.1 (Remedial Action Objectives).  This section is presented to provide a point of reference for the 

screening of technologies.   

The property associated with the Site is located at the southern boundary of the Waterfront 

District redevelopment area, as shown on Figure 4-18.  As shown on the figure, the property associated 

with the Site is planned for development as a public park and open space area.  Development as a park 

could include restrooms and possibly small businesses such as food service or recreational equipment, so 

indoor air quality is a consideration.  Property redevelopment would also include paved roadway and 

parking areas that would need to be integrated with capping of park vegetated areas.  However, 

redevelopment is still in the planning stages and could conceivably change to include other uses such as 

mixed use, commercial, or industrial.  As a result, the technologies and resulting remedial alternatives 

must be sufficiently flexible to apply to a number of potential future property uses.  

All cleanup alternatives must be compatible with redevelopment plans for the Site property.  This 

requires that applicable cleanup elements, such as capping and LFG control, be considered and are 

integrated into the development design once a development plan is selected.  Detailed design and 

construction of the upland portions of the selected cleanup action may or may not be performed 
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concurrently with the design and construction of redevelopment components.  Therefore, institutional 

controls and restrictive covenants may be required to ensure that future redevelopment activities are 

properly integrated with capping and LFG control systems.   

 

9.3.2 SCREENING OF UPLAND REMEDIAL TECHNOLOGIES 

The RAOs applicable to the Upland Site Unit are RAO-2 (prevent direct contact with refuse 

where it is potentially exposed along the shoreline), RAO-3 (prevent use of shallow Site groundwater for 

potable purposes), RAO-4 (control LFG/VOCs), and RAO-6 (prevent exposure of aquatic organisms to 

groundwater that exceeds the groundwater PCLs).  The remedial technologies or response actions 

screened for consideration in development of cleanup action alternatives for the Upland Site Unit are 

presented in the following sections. 

 

9.3.2.1  Capping 

Capping would be achieved by placing a low permeability cap over the upland portion of the Site 

to limit potential future human exposure to refuse and contaminated soil and groundwater, and to 

minimize surface water infiltration and groundwater recharge at the Site.  The cap could be constructed of 

a low-permeability soil cap, a flexible membrane liner (FML) system, pavement, and/or buildings.  The 

cap would be designed to provide surface water drainage and erosion control by sloping final ground 

surfaces toward drainage features that would provide conveyance and discharge to Bellingham Bay.  The 

capping and stormwater controls would extend throughout the upland Site Unit to mitigate exposure 

routes and to minimize surface water recharge to groundwater. 

A soil cap would consist of low permeability soil cover system placed throughout the Site to 

provide a physical barrier to direct contact with refuse and contaminated soil (RAO-1).  The use of a fine-

grained soil or sediment to construct the soil cap would significantly reduce stormwater infiltration and 

reduce groundwater flow and associated discharge of contaminated groundwater to surface water (RAO-

6). 

Similarly, a low permeability cap consisting of asphalt, an FML system, or buildings, would 

provide a physical barrier to prevent direct contact with refuse and contaminated soil (RAO-1), and 

significantly reduce stormwater infiltration and associated discharge of contaminated groundwater to 

surface water (RAO-6).   

These approaches to upland capping (low permeability soil, FML system, pavement and 

buildings) are carried forward as remedial technologies for further evaluation.  Any capping system 

implemented at the Site would also include the abandonment of the surface water control system 

components near the former GP Warehouse building.  This includes the catch basins, tight-line 
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conveyance system, and potential outfall shown on Figure 4-4.  For each capping system discussed 

herein, it is assumed that 15 percent of the Site upland area will be covered with pavement or buildings, 

and the remaining 85 percent (455,520 ft2) will be covered with the capping system. 

 

9.3.2.2 Landfill Gas Management 

If areas of refuse or wood debris are capped with low permeability materials, a LFG management 

system will be needed to ensure methane gas and potentially VOCs present in soil vapor do not pose a 

risk of accumulation or migration (RAO-4).  LFG management typically consists of horizontal collection 

piping embedded in high permeability backfill and located below the low permeability cap section.  

Active gas management systems that generate a vacuum to remove subsurface gasses are typically 

reserved for sites that generate significant amounts of LFG, and passive (self-venting) systems are 

typically used at sites that do not generate large amounts of gas.  Because landfilling has not occurred for 

over 40 years, and the current redevelopment plans are for primarily parks and open space, it is 

anticipated that a passive gas control system will be adequate for the Site.  The final selection of passive 

gas control or active gas control will be made during the system design based on the selected cleanup 

action, the final development plan selected for the Site, and on field data obtained during the final design.  

LFG management is carried forward as a remedial technology for further evaluation.   

 

9.3.2.3 Groundwater Extraction and Treatment 

Groundwater treatment technologies that require groundwater extraction would be located along 

the shoreline to extract groundwater impacted by the refuse and wood waste.  Extraction of groundwater 

near the shoreline would necessitate the installation of a barrier wall along the shoreline to prevent marine 

water intrusion.  The installation of a barrier wall along the shoreline is considered infeasible because of 

the presence of large obstructions such as concrete debris within the refuse that would likely preclude the 

installation of a continuous barrier.  Without a barrier wall, extracted groundwater would be composed 

primarily of marine water drawn from the bay rather than contaminated groundwater.  Both the quantity 

and quality of marine water would result in treatment of extracted groundwater being impracticable.     

The installation of a barrier wall at the current shoreline would not address impacts on surface 

water quality from refuse and wood waste waterward of the shoreline, so a barrier wall would not be fully 

effective unless it was installed beyond the limits of Site refuse and wood waste in the marine portion of 

the Site.  Installation of a barrier wall at the limits of refuse and wood waste in the aquatic portion of the 

Site would require converting a large aquatic area to uplands, which is not considered protective of 

marine habitat. 
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Based on these considerations, groundwater extraction and treatment is not carried forward as a 

potential remedial technology for further evaluation.   

 

9.3.2.4  Groundwater Shoreline Filter Treatment 

Groundwater treatment through filtration by porous media (i.e., a sand filter) near the 

groundwater/surface water interface would provide treatment by removing particulates entrained in 

groundwater.  Additionally, a porous filter zone at the groundwater/surface water interface would increase 

hydrodynamic dispersion induced by tidal fluctuation, thus decreasing the concentration of groundwater 

IHS prior to discharge to surface water.  A properly designed granular filter layer would provide filtration 

treatment for metals and organic compounds such as PCBs, which tend to partition heavily to particulates.  

Additionally, IHS that are mobilized by reducing (low oxygen) conditions, such as manganese, would 

transition to the solid phase due to the presence of highly oxygenated marine surface water within the 

filtration zone.  The highly oxygenated marine surface water is also anticipated to provide a reduction in 

ammonia concentrations.  Thus, shoreline filtration would assist in meeting RAO-6. 

The granular filter layer would be designed based on Site specific conditions with a higher 

hydraulic conductivity and more homogeneous composition than the adjacent refuse to increase the 

hydrodynamic dispersion that naturally occurs in the pore water of near-shore soil and sediment near the 

groundwater/surface water interface.  Depending on the characteristics of the local aquifer and receiving 

water, tidally-averaged dispersion ratios at the sediment/water interface in Puget Sound can range from a 

low of 3:1 (surface water:groundwater) to more than 10:1 (e.g., refer to D-Street, Great Western 

Chemical, and Southwest Harbor RI reports on file at Ecology).  The construction of a highly permeable, 

homogeneous filter layer would significantly improve the mixing of marine water and groundwater.   

The average concentrations of ammonia and manganese in seep samples are about 50 percent of 

concentrations measured in the shoreline wells, indicating about a 2:1 (surface water:groundwater) 

dispersion factor without the benefit of a shoreline filter layer.  An additional reduction ratio of between 

about 2:1 to 3:1 will be required at the shoreline to achieve the groundwater PCLs.  The combination of 

reduced contaminant flux and improved hydrodynamic dispersion near the surface water/groundwater 

interface through use of a granular filter layer are established engineering concepts for improving 

groundwater quality prior to discharge to surface water, and are considered capable of achieving the 

additional concentration reduction required to achieve the groundwater PCLs.  As a result, groundwater 

treatment through sand filtration is carried forward as a remedial technology for further evaluation. 
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9.3.2.5 Groundwater Permeable Reactive Barrier 

Permeable reactive barriers (PRBs) can be used as an in situ groundwater treatment technology.  

PRBs are design to intercept the flow of contaminated groundwater and are filled with media which reacts 

with dissolved contamination, allowing treated groundwater to flow freely downgradient.  A PRB 

installed along the shoreline could potentially treat groundwater flowing from the upland Site Unit toward 

Bellingham Bay, prior to its discharge to surface water.  PRBs are typically filled with a reactive media 

such as zero-valent iron, with a relatively high hydraulic conductivity and reaction kinetics that can 

quickly react with the contacting water as it passes through.  PRBs are typically installed into a trench 

elongated in the direction perpendicular to groundwater flow, often in conjunction with an impermeable 

barrier system to direct groundwater flow to the PRB zone in what is referred to as a “funnel and gate” 

system.   

Construction of such a system would be subject to the same constructability issues as the 

continuous barrier discussed in the previous section.  Additional concerns include the lack of appropriate 

reactive media for treatment of groundwater IHS (manganese and ammonia), that the barrier cannot be 

placed completely downgradient of the refuse, and the effective useful life of reactive media submerged 

in a marine environment is expected to be short.  Based on these concerns, a PRB is not considered 

feasible for groundwater treatment and is not carried forward as a remedial technology for further 

evaluation. 

 

9.3.2.6 Offsite Surface Water Interception and Diversion 

Surface water ponding and flow was observed upgradient of the northeast corner of the Site 

through most of the year, as discussed in Section 4.1.2.1 (General Site Drainage).  Based on groundwater 

elevations in the northeast portion of the Site, it appears that surface water infiltration upgradient of this 

area is recharging Site groundwater.  Intercepting and diverting surface water in this area would reduce 

the amount of surface water infiltrating into the Site and would in turn reduce the amount of contaminated 

groundwater discharging to surface water (RAO-6).  Intercepting and diverting surface water in this area 

is technically implementable but may be subject to administrative complications because the property is 

offsite and owned by BNSF.  However, offsite surface water interception and diversion is carried forward 

for further evaluation because the administrative implementability issues are not considered 

insurmountable. 

 

9.3.2.7  Groundwater Diversion Barrier 

Installation of an upgradient groundwater diversion barrier system would reduce the amount of 

groundwater flowing into the Site and would in turn reduce the amount of contaminated groundwater 
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discharging to surface water (RAO-6).  A groundwater diversion barrier system would intercept shallow 

groundwater at the eastern upgradient boundary of the property along the BNSF railway alignment and 

divert the water to a surface water discharge point before it would be affected by contact with Site soil 

and refuse.  Because the Chuckanut Formation bedrock is present at shallow depth in this location, a 

groundwater diversion barrier would not extend to a significant depth below ground surface, and would 

not eliminate groundwater recharge originating from the Chuckanut Formation.  The groundwater 

diversion barrier technology is carried forward as a remedial technology for further evaluation.  However, 

it should be noted that the interception and diversion of offsite surface water discussed in the previous 

section could reduce the need for, and effectiveness of, a groundwater diversion barrier.  

 

9.3.2.8 Soil Treatment 

Treatment of Site soil is not considered as a viable cleanup technology because the heterogeneous 

nature of refuse and wood debris at the Site precludes the effective treatment of such a large volume.  As 

a result, soil treatment is not carried forward for further evaluation. 

 

9.3.2.9  Removal and Offsite Disposal 

Physical removal (excavation) and offsite disposal of the upland refuse and any associated 

contaminated soil would achieve all Site RAOs by removing the primary contaminant sources and the 

secondary contaminated media (i.e., groundwater).  Standard excavation techniques would be used for 

removal, although the physical setting and large volume of material requiring removal would result in 

significant implementability issues.  Because refuse is present as a continuum extending into the Marine 

Site Unit, upland removal would need to be implemented in conjunction with a sediment removal action.  

Removed refuse, wood debris, and contaminated soil would be disposed of at a licensed solid waste 

disposal facility.  Removal and offsite disposal of upland refuse and contaminated soil is carried forward 

as a remedial technology for further evaluation. 

 

9.3.2.10  Institutional Controls 

This technology would utilize restrictive covenants to achieve RAO-2 and RAO-3, by preventing 

Site activities that could lead to direct human contact with contaminated soil or groundwater, or the 

ingestion of contaminated groundwater.  Institutional controls are not considered a stand-alone remedial 

alternative, but would be an integral part of any containment alternatives.  As a result, institutional 

controls are carried forward as a remedial technology for further evaluation. 
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9.3.2.11  Compliance Monitoring 

Compliance monitoring is not considered a stand-alone remedial alternative, but is a required 

element of any cleanup action conducted under MTCA.  Compliance monitoring would be conducted to 

verify that cleanup standards for affected media are achieved, and once achieved, are maintained.  

Compliance monitoring could be applied to all affected upland media (soil, groundwater, soil vapor), and 

could also be applied to the performance of certain cleanup technologies (e.g., physically monitoring the 

integrity of a low permeability cap).  Compliance monitoring is carried forward as a remedial technology 

for further evaluation. 

 

9.3.3 SCREENING OF MARINE SITE UNIT (SEDIMENT) REMEDIAL TECHNOLOGIES 

The RAOs applicable to the Marine Site Unit are RAO-1 (prevent erosion of refuse along the 

shoreline), RAO-2 (prevent direct contact with refuse where it is potentially exposed along the shoreline), 

RAO-5 (prevent exposure of marine biota to sediment that exceeds the sediment PCLs), and RAO-6 

(prevent exposure of aquatic organisms to contamination originating from groundwater or surface water 

that exceeds the groundwater PCLs).  The remedial technologies or response actions screened for 

consideration in development of cleanup action alternatives for the Marine Site Unit are presented in the 

following sections. 

 

9.3.3.1  Shoreline Stabilization 

Shoreline stabilization is incorporated as an integral part of the overall strategy for each of the 

remedial alternatives that include containment as part of the alternative.  Stabilization of the shoreline is 

necessary to permanently contain the landfill refuse, protect the landfill against further wave erosion, and 

provide an environmental cap over contaminated sediment in the intertidal and shallow subtidal zones.  

Stabilization technologies include stabilization with granular rock materials or soft bank technologies.  

Shoreline stabilization would prevent erosion of refuse and wood debris along the shoreline (RAO-1), 

prevent direct contact with refuse within the intertidal zone (RAO-2), and prevent exposure of marine 

biota to contaminated sediment within the intertidal and shallow subtidal area (RAO-5).   

The wind wave analysis conducted for the design of the Coast Guard improvements on the I&J 

Waterway (Baker 1997) indicated that peak waves entering the Site from the south/southwest can achieve 

heights of about 7 ft under 100-year storm conditions.  The Site is relatively protected from waves 

originating from the south/southwest but there is direct exposure to waves originating from the northwest, 

which is the direction from which many severe storms and associated wind waves originate.  As a result, 

any erosion control system for the Site will need to be designed to withstand high energy wave action. 
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Although shoreline stabilization using typical materials such as large rock (riprap) is effective in 

preventing erosion and can be designed to provide public water access, the resulting surface contacting 

the open water has limited habitat value.  Shoreline stabilization using soft bank technologies may not 

provide as much protection from erosion as typical stabilization technologies and is known to be unstable 

in high energy environments, but is considered potentially applicable for the Site due primarily to the 

greater habitat value and improved shoreline esthetics.  Soft bank technologies are typically considered 

for aquatic environments where erosion can be controlled with less protective measures than a fully 

armored face.  Some long-term regular maintenance and replenishment of beach materials is typically 

necessary to address the ongoing erosion that would be expected.  Soft bank technologies are usually 

designed to respond dynamically to storm waves and do not generally provide the same degree of design 

certainty as conventional shoreline stabilization (i.e., riprap and seawalls).  Permanent containment of 

refuse is a fundamental requirement at the Site, so soft bank technologies must be applied with caution.  It 

may be necessary to incorporate additional engineering controls into the design that otherwise would not 

be required under less critical applications.  Shoreline stabilization technologies are carried forward as 

remedial technologies for further evaluation. 

 

9.3.3.2  Sediment Capping 

Placement of a layer of clean soil or sediment over contaminated sediment creates a 

predominantly biologically active zone unaffected by Site contamination.  The cap material would 

provide a clean stratum for colonization by benthic organisms, thus preventing exposure of marine biota 

to contaminated sediment (RAO-5).  Sediment capping can consist of a thin layer cap (typically less than 

1 ft thick) or an engineered cap of greater thickness.  A thin layer cap is primarily intended to expedite 

natural recovery processes while an engineered cap is intended to maintain a thicker, stable layer of clean 

material over contaminated sediment.  Both thin layer and engineered capping are widely accepted 

technologies for addressing sediment contamination and are carried forward as remedial technologies for 

further evaluation. 

 

9.3.3.3 Monitored Natural Recovery 

Sediment natural recovery is the remedial technology through which sediment quality improves 

though a number of natural processes.  For example, data for the Whatcom Waterway MTCA site indicate 

that the combination of source removal, sedimentation, and bioturbation in the upper 12 cm (5 inches) of 

sediment have resulted in natural recovery of mercury-contaminated sediment associated with former 

releases from the GP chlor/alkali facility to Bellingham Bay (Patmont et al. 2004).  Monitoring of natural 

recovery processes through physical and/or chemical monitoring is a necessary component of natural 
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recovery when it is used as a remedial technology to ensure that cleanup standards are achieved and 

maintained. 

As discussed in Section 4.1.4 (Sediment Deposition), the results of the 2008 Ecology sediment 

investigation indicate that sediment accumulation, which is the most significant component of natural 

recovery, is occurring at the Site at an average rate of 1.4 cm/yr throughout much of the subtidal portion 

of the Marine Site Unit.  This accumulation rate is generally consistent with the sedimentation rates that 

have been measured in inner Bellingham Bay (RETEC 2006).  Thus, available data support the 

conclusion that sediment accumulation is occurring within Bellingham Bay, including the vicinity of the 

Site, and that natural recovery is a viable remedial technology to achieve RAO-5 for the portion of the 

Marine Site Unit that is not addressed through shoreline stabilization or sediment capping.  As a result, 

monitored natural recovery (MNR) is carried forward as a remedial technology for further evaluation.  

The outer boundary of where MNR will be applied will at a minimum extend to the limits of refuse or 

wood waste, but will extend farther, as necessary, to encompass surface sediment where PCB 

concentrations exceed the sediment cleanup level established for the Site. 

 

9.3.3.4 Removal and Offsite Disposal 

Physical removal (dredging) and offsite, upland disposal of the contaminated sediment and 

associated landfilled materials from the Marine Site Unit would achieve all RAOs applicable to the 

Marine Site Unit.  Standard dredging techniques would be used and dredged affected media would be 

disposed of at a licensed solid waste facility.  As previously indicated in Section 9.3.2.9 (Removal and 

Offsite Disposal), refuse and wood debris are contiguous between the Upland and Marine Site Units, and 

complete removal for both Site Units would be required for effective implementation.  Although subject 

to a number of implementability issues, removal and offsite disposal of contaminated sediment is carried 

forward as a remedial technology for further evaluation. 

 

9.4 DESCRIPTION OF REMEDIAL ALTERNATIVES 

The remedial alternatives evaluated in this FS utilize cleanup response actions specified in 

MTCA as appropriate for addressing hazardous substances [WAC 173-340-350(8)(c)(i)(C)] and which 

were chosen to be carried forward after initial screening [Section 9.3 (Screening of Remedial 

Technologies)].  This section describes these remedial alternatives with sufficient detail to provide the 

reader with a conceptual understanding of the design intent for comparing the various alternatives, and to 

provide an adequate basis for developing the cost estimates for each alternative.  The alternatives were 

developed based on professional judgment and experience, cleanup actions implemented for similar sites, 

and applicable scientific and engineering principles and practices.  The basic design assumptions used in 
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developing these alternatives are for the purposes of cost and feature comparison for the FS, and may vary 

from the final design.  Additional design-phase data collection, detailed engineering, design, and 

permitting will be required once a remedial alternative is selected by Ecology, and these activities may 

significantly affect the final design for the selected remedy. 

For each alternative, this section provides the following information: 

 A description of the cleanup actions, including habitat and land use and navigation 
considerations relevant to the cleanup action 

 A discussion of how each alternative would meet the RAOs for the Site. 

As indicated in Section 9.3.1 (Integration of Remedial Alternatives and Future Development), it 

is anticipated that future Site use will be primarily as a public park, with potential ancillary uses such as 

public restrooms, food services and/or park-related commercial services.  However, future property use is 

still in the planning stages, so other potential future uses are possible.  Because the remedial alternatives 

evaluated must be compatible with the final selected property use, alternatives will be kept sufficiently 

general such that they could be implemented for a wide variety of future uses.  However, for cost 

estimating purposes, future use is assumed to be as a public park to allow development of remedial 

alternative costs for FS evaluation purposes. 

The development of alternatives presented herein considers the potential impact on the R.G. 

Haley site, and the potential impact of the R.G. Haley site on the Site remedial alternatives with the 

recognition that close coordination will be required between the two sites during cleanup implementation.  

The Site alternatives are developed to be compatible with a wide range of potential remedies for the R.G. 

Haley site, although the range of alternatives ultimately evaluated were not limited by the proximity of 

the R.G. Haley site.  Additionally, the Marine Site Unit overlaps with the Whatcom Waterway cleanup 

site in an area of that site designated for MNR under a MTCA consent decree.  Each of the alternatives 

presented herein for cleanup of the Marine Site Unit will be at least as protective as this measure, and 

would be implemented carefully to not disturb the natural recovery process occurring at the Whatcom 

Waterway site.  Additionally, long-term compliance monitoring for the Site will be coordinated with the 

Whatcom Waterway and R.G. Haley sites in order to provide for efficient data collection. 

The following sections provide a more detailed description of the cleanup alternatives developed 

for the Site, including the assumptions and rationale used for developing these cleanup alternatives.  Four 

remedial alternatives were developed for the Site using a combination of the remedial technologies 

discussed in Section 9.3 (Screening of Remedial Technologies).  The alternatives are summarized in 

Tables 9-1, the evaluation of the reasonable restoration time frame for the Upland and Marine Unit 

alternatives are presented in Tables 9-2 and 9-3, respectively, and a summary of costs are provided in 

Table 9-4.  Detailed cost estimates costs for each alternative are included in Appendix F.  There are 
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several technologies that would be implemented at the Site under each of the containment Alternatives 1, 

2, and 3.  These technologies would not be required if Alternative 4 is implemented because Alternative 4 

includes the excavation and removal of all refuse and wood debris from the Upland and Marine Site 

Units.  The costs for operation and maintenance of the capping systems have not been estimated for this 

evaluation.  Periodic inspections would be a necessary component of each of the containment alternatives, 

as well as repairs to the cap if damage is observed.  These costs would be essentially equivalent for each 

of the containment alternatives, would be small in comparison to the cost of Alternative 4, and therefore, 

would not impact the selection of the preferred alternative.  The four cleanup alternatives and the 

technologies that are common to each of the containment alternatives are summarized in the list below 

and discussed in the following sections:   

 Technologies that would be included as a part of cleanup Alternatives 1, 2, or 3:  

– Upland Site Unit (protection for direct contact, soil vapor, erosion) 

 Low permeability upland cap (to reduce stormwater infiltration) 

 Upland stormwater and erosion control (reduce infiltration and prevent erosion) 

 Passive LFG control (to mitigate accumulation of LFG) 

 Institutional controls (to prevent Site usage or activities that could lead to direct 
contact with contaminated soil or groundwater, or the ingestion of contaminated 
groundwater).   

 Actions to improve the BNSF property drainage (reduce infiltration). 

 Proper abandonment of the former stormwater system in the northeast portion of the 
Site, including catch basins and the subsurface tight-line conveyance system. 

– Marine Site Unit (intertidal and subtidal sediment areas and surface water) 

 Shoreline stabilization (prevent erosion and sediment toxicity). 

 Capping of intertidal and shallow subtidal beach area (limit human and benthic 
contact, bioaccumulation risks). 

 Alternative 1:  Containment with Low Permeability Cap, Shoreline Stabilization, and 
Subtidal Sediment Monitored Natural Recovery 

– Implement technologies listed above that are common to each alternative 

– Upland cap:  Low permeability soil cap plus buildings, and/or pavement 

– Subtidal sediment remediation:  MNR. 

 Alternative 2:  Containment with Low Permeability Cap and Liner, Shoreline 
Stabilization with Sand Filter, Sediment Cap, and Monitored Natural Recovery 

– Implement technologies listed above that are common to each alternative 

– Upland cap:  Low permeability soil cap with scrim reinforced liner plus buildings, and/or 
pavement 

– Surface water protection:  Shoreline sand filter treatment layer 
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– Subtidal sediment remediation:  Thin layer sand cap and MNR. 

 Alternative 3:  Two-Layer Upland Cap, Upgradient Groundwater Interception, 
Shoreline Stabilization with Sand Filter, Engineered Sediment Cap, and Monitored 
Natural Recovery 

– Implement technologies listed above that are common to each alternative 

– Upland cap:  Two layer cap (FML and low permeability soil cap), buildings, and/or 
pavement 

– Surface water protection: Shoreline sand filter treatment layer, upgradient groundwater 
diversion barrier system 

– Subtidal sediment remediation: Engineered sediment cap, with MNR beyond limits of 
cap. 

 Alternative 4: Waste Removal 

– Landfill and wood waste excavation and removal 

– Shoreline armoring or stabilization. 

 

9.4.1 ALTERNATIVE 1:  CONTAINMENT WITH LOW PERMEABILITY CAP, SHORELINE 

STABILIZATION, AND SUBTIDAL SEDIMENT MONITORED NATURAL RECOVERY 

The primary components of this cleanup alternative include covering the Upland Site Unit with a 

low permeability cap, stabilizing the shoreline in the intertidal zone, and implementing MNR for sediment 

remediation in the subtidal zone.  Figure 9-2 shows a plan view of the Site and indicates where each of 

these technologies would be implemented at the Site.  Figure 9-3 provides a conceptual cross section 

through both upland and marine Alternative 1 primary elements.  The figures also illustrate other features 

of this alternative, including surface water management to reduce infiltration and LFG control to prevent 

the accumulation and mitigate migration of gas.  Compliance monitoring would be conducted to evaluate 

the long-term integrity of the cleanup action and institutional controls would be implemented to restrict 

property usage and prevent human contact with contaminants in the subsurface. 

Alternative 1 achieves all applicable RAOs through a combination of containment, institutional 

controls, and compliance monitoring.   

 RAO-1 (Prevent erosion of refuse along shoreline) is achieved by installing a shoreline 
stabilization system.    

 RAO-2 (Prevent direct contact with refuse) is achieved by constructing a cap over the Upland 
Site Unit consisting of low-permeability soil with the inclusion of a non-woven geotextile 
separation layer to prevent contact with plants, soil biota, or burrowing wildlife at the surface, 
pavement, or buildings; installing a shoreline stabilization system that will act as a cap over 
the intertidal and shallow subtidal portions of the Marine Site Unit; and implementing 
institutional controls.  

 RAO-3 (Prevent use of shallow Site groundwater for potable purposes) is achieved by 
implementing institutional controls. 
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 RAO-4 (Control LFG/VOCs) is achieved by installing a passive LFG control system beneath 
the low permeability upland cap. 

 RAO-5 (Prevent exposure of marine biota to sediment that exceeds the sediment PCLs) is 
achieved in the intertidal zone shallow subtidal zones by the installation of a shoreline 
stabilization system that will provide containment of wood debris and refuse, and in the 
deeper subtidal zone by implementing MNR. 

 RAO-6 (Prevent exposure of aquatic organisms to contamination originating from 
groundwater or surface water that exceeds the groundwater PCLs) is achieved through a 
combination of components of the cleanup action alternative.  Groundwater recharge will be 
reduced by installing an upland low permeability cap with surface grading, and onsite and 
offsite surface water control measures.  This reduction in groundwater recharge will result in 
a decrease in the flux of groundwater discharge to surface water and the associated exposure 
of aquatic organisms to affected groundwater.   

The following sections provide additional details of the cleanup action elements associated with 

Alternative 1. 

 

9.4.1.1  Upland Site Unit  

The elements of Alternative 1 associated with the Upland Site Unit consist of installation of a low 

permeability soil cap, stormwater control both on the Site and on BNSF property upgradient of the 

northeast corner of the Site, and LFG control throughout the Site.  These remedial action elements are 

discussed in the following sections. 

 

Low Permeability Cap and Stormwater Control 

A low permeability cap would be installed throughout the Upland Site Unit as part of Alternative 

1, as shown on Figure 9-2.  For the purposes of estimating cost for the cap system, we assume that 15 

percent of the total area of the Upland Site Unit will be covered by buildings or pavement.  Conceptual 

design details of the cap are presented on Figure 9-3.  The thickness of the various layers making up the 

capping system and the materials of construction presented in this FS are provided in general terms 

consistent with a conceptual design to provide an understanding of the system functionality and cost.  The 

actual details of the cap, including layer thicknesses and materials of construction would be developed 

during the design process if this alternative is selected for implementation.  Under Alternative 1, the 

containment capping system would include the following elements from ground surface to the depth of 

buried refuse and wood debris: 

 Surface cover:  The surface of the Upland Site Unit would consist of a layer of topsoil 
approximately 1 ft thick, asphaltic pavement with a base course material, or buildings.  A 
surface cover thickness of 1 ft is a typical minimum thickness for landfill covers and will be 
used in the FS for cost estimating purposes.  We note that vegetative plantings at this Site 
may be quite different than for other landfill cover systems.  As a result, the actual thickness 
of this layer (and others) will be determined during the design phase and may need to be 
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thicker than 1 ft.  It is likely, under the current redevelopment plans, that the majority of the 
Site uplands surface cover would be topsoil vegetated to support property usage as an open 
park.  Paved areas would be limited and may include surface parking or paved sidewalks.  
Buildings would also be limited and may include small structures located at the Site to 
support park functions such as facilities maintenance or public restrooms.   

 Drainage layer:  A drainage layer would be located beneath the surface cover to provide 
drainage for water that infiltrates through topsoil or pavement to prevent saturation of the low 
permeability soil layer.  The drainage layer could be constructed from geocomposite 
materials or granular fill, as determined during the remedial design.  For the purposes of this 
FS conceptual design and for cost estimating purposes, we assume the drainage layer would 
be approximately 1 ft thick and consist of granular fill material. 

 Separation Layer:  A separation layer would be placed between the drainage layer and the 
underlying low permeability soil layer, if the low permeability layer is constructed using the 
stabilized fine-grained sediments placed at the Site during the 2011/2012 interim action.  The 
layer would serve to provide physical separation between the drainage layer and the 
underlying low permeability soil layer.  Because the fine grained sediment contains low 
concentrations of dioxins and furans, the separation layer is included to prevent direct contact 
with the underlying low permeability soil during any post-construction intrusive activities by 
alerting would-be excavators in the future that they are encountering the low permeability 
layer and so they could implement procedures to minimize direct contact with, or 
unintentional disturbance of, the material.  For the purposes of cost estimating, we assume the 
separation layer will be constructed of a non-woven geotextile. 

 Low permeability layer:  In areas not covered with buildings or pavement, a layer of low 
permeability soil would be installed beneath the drainage and separation layers which would 
largely prevent stormwater infiltration into the underlying refuse and wood debris.  The soil 
would need to demonstrate permeability characteristics equivalent to a 2-ft-thick layer of soil 
with a hydraulic conductivity of 1x10-6 cm/s to meet the requirements for landfill closure 
under the MFS for solid waste handling (Chapter 173-304 WAC), which is considered an 
ARAR for the Site due to its historical use as a solid waste landfill.  The fine-grained 
sediment stored at the Site as part of the 2011/2012 interim action meet this criteria, 
exhibiting a hydraulic conductivity of 4x10-7 cm/s for cement stabilized sediment tested 
during design of the interim action (Landau Associates 2011). 

 Because of the relatively flat Site grades, granular soil would be imported and placed to 
create adequate grades for stormwater drainage.  The amount of soil required to establish 
drainage would be reduced through the use of the interim action sediment discussed in the 
previous bullet. 

 Gas control layer:  A gas control layer would be placed just below the low permeability 
layer in order to provide a ventilation pathway for LFG or VOCs rising from the subsurface.  
This layer could be constructed from geocomposite materials or granular fill, as determined 
during the remedial design.  For the purposes of this FS conceptual design and for cost 
estimating purposes, we assume the gas control layer would be approximately ½ ft thick and 
consist of granular fill material, and that perforated 2-inch SDR-11 high density polyethylene 
(HDPE) would convey gases collected from this layer to the atmosphere via LFG vents.   

The existing soil cover, low permeability layer, and import fill would be graded to provide 

adequate drainage and prevent stormwater ponding, and the surface cover of topsoil would support re-

vegetation.  In order to provide adequate drainage, a 1.5 percent slope toward drainage features would be 
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established.  Drainage would be partially provided using the low-permeability layer while maintaining a 

minimum thickness in that layer of 2 ft to minimize infiltration.  It is estimated that approximately 27,000 

yd3 of additional soil would be need to be imported to establish adequate drainage.  These actions would 

significantly reduce surface water infiltration through improved stormwater interception and increased 

evapotranspiration from the vegetative cover.  Stormwater management would consist of stormwater 

interception, treatment (as applicable), and conveyance to surface water discharge to Bellingham Bay.  

Stormwater actions such as regrading, lining of ditches, and tight line conveyance of stormwater would be 

made to the BNSF property stormwater drainage system to intercept, convey, and discharge surface water 

that currently accumulates in ponds and ditches near the railroad tracks, discussed in Section 4.1.2.1 

(General Site Drainage) and shown on Figure 4-4.  The existing Site stormwater system would be 

decommissioned as part of the redevelopment activities.     

The surface grading, placement of topsoil, and stormwater management system associated with 

construction of the low permeability cap and ancillary buildings and paved surfaces would significantly 

reduce stormwater infiltration.  Based on the low hydraulic conductivity of the stabilized sediment (4 x 

10-7 cm/s), the material would provide an excellent low permeability layer for the cover system, and 

would be located below a separation layer and at least 2 ft of clean cover soil which will limit future 

potential for direct contact.  For the purposes of this FS, we have conservatively assumed that surface 

water infiltration within the Upland Site Unit would be reduced by approximately 90 percent by the 

Alternative 1 soil capping system described above.     

Based on the average groundwater recharge rate of 15.7 gpm resulting from infiltration of 

precipitation at the Site estimated in Section 4.3.1.4 (Groundwater Recharge and Water Balance), the 

estimated reduction in groundwater recharge expected after installing a low-permeable soil cover that 

reduces infiltration by 90 percent would be 14.1 gpm (15.7 gpm X 0.90).  Based on the average 

groundwater discharge rate for the entire Site drainage basin of 21 gpm estimated in Section 4.3.1.3 

(Groundwater Flow), this low permeability cap would reduce groundwater recharge through the landfill 

by about 67 percent.  Recharge would be further reduced by the stormwater actions on the BNSF 

property, although the amount by which these actions would reduce groundwater recharge is difficult to 

quantify.  These reductions of groundwater recharge would improve groundwater quality near the point of 

discharge to Bellingham Bay by reducing the rate of Site contaminated groundwater discharge to 

Bellingham Bay.   

While the reduction in groundwater flow alone may not be sufficient to achieve groundwater 

PCLs at the point of discharge to surface water, the reduction in groundwater discharge rate will also 

increase hydrodynamic dispersion near the shoreline, particularly with the installation of the shoreline 

stabilization system.  So while it is likely that implementing Alternative 1 would achieve the PCLs for 
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groundwater at the point of compliance, a level of uncertainty exists regarding the degree of 

hydrodynamic dispersion that could be expected and the reduction in concentrations of ammonia and 

manganese that it would provide.   

 

LFG Control 

Because it has been more than 40 years since landfill closure, it is expected that current LFG 

generation rates are minimal.  However, the low permeability cap could result in the accumulation and 

possible migration of LFG.  As a result, a LFG management system would be installed throughout the 

Site which provides for the collection of and passive ventilation of LFG and potentially other VOCs that 

may be in the soil gas.   

During the remedial design phase, LFG monitoring and LFG generation potential modeling 

would be conducted to evaluate whether active or passive gas control is needed and whether air emissions 

would meet Northwest Air Pollution Control Authority guidelines and MTCA air quality standards.  For 

the purposes of estimating costs, it was assumed that a passive gas collection and atmospheric venting 

system would be constructed as part of this cleanup alternative.   

 

9.4.1.2  Marine Site Unit  

The elements of Alternative 1 associated with the Marine Site Unit consist of installation of a 

shoreline stabilization system and MNR beyond the limits of the shoreline stabilization system.  These 

remedial action elements are discussed in the following sections. 

 

Shoreline Stabilization  

Alternative 1 would include shoreline stabilization in the intertidal and shallow subtidal zone as 

shown on Figures 9-2 and 9-3.  Portions of Alternative 1 overlap with portions of the R.G. Haley cleanup.  

Because sediment dredging may be conducted as part of the R.G. Haley cleanup in areas that would be 

subject to shoreline stabilization as part of Alternative 1, the R.G. Haley sediment dredging activities 

would need to be implemented in advance of Alternative 1 at the northern end of the Site.  The manner in 

which cleanup for the two sites will be coordinated is discussed further in Section 10.2 (Compatibility 

with R.G. Haley and Whatcom Waterway Remedial Activities). 

The shoreline stabilization system would be designed to prevent shoreline erosion, which could 

cause exposure to, or possibly the migration of, refuse buried beneath the shoreline.  The system would be 

constructed throughout the intertidal and shallow subtidal zones to an elevation of -10 ft MLLW to ensure 

that the stabilization system would remain stable under high wave action during extreme low tides.  The 
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stabilization system would also serve as a cap and biotic barrier over the sediment that is most impacted 

by Site releases due to shoreline erosion resulting from wave action.   

Detailed engineering, design, and permitting of the shoreline stabilization system will be required 

to ensure that the system can provide adequate protection from significant wave action during winter 

storms to effectively contain the buried refuse and wood debris.  The stabilization system would be 

developed to balance the need for the rock size to be large enough to resist detachment from wave action 

while also meeting federal in-water permitting requirements.  The use of soft bank technologies would be 

considered during remedial design, particularly at the southern end of the Site where the shoreline is 

partially protected from winter storms.  The use of soft bank technologies in this area could minimize the 

loss of eelgrass habitat and better support its re-establishment following construction. 

For the purposes of FS cost estimating purposes, it is assumed that the shoreline stabilization 

system would consist of gravel and riprap and be approximately 3 ft thick.  We assume a nominal 6-inch 

layer of gravel would be placed over the revetment rock to fill the rock interstices and enhance the habitat 

value of the shoreline stabilization system.  The shoreline stabilization layer would extend from above the 

extreme high water elevation (about 13 ft MLLW) to the approximate boundary between deep and 

shallow subtidal habitat zones (-10 ft MLLW), although the thickness would be decreased from the 

extreme low water elevation (about -4 ft MLLW) to the -10 ft MLLW elevation.   

The existing landfill slope above the shoreline would be re-graded, as necessary, to ensure slope 

stability and facilitate construction of the shoreline stabilization system.  The shoreline stabilization 

system would be constructed during low tides using conventional upland construction equipment in 

conjunction with marine-based equipment for the lower intertidal and subtidal portions.  A slope stability 

analysis was not conducted, but the relatively flat slope (5H:1V) used for the FS, and the course nature of 

the existing riprap and landfill materials, suggest that slope stability under static or dynamic conditions, 

including liquefaction, would not be an issue.  Additional slope stability analyses would be performed 

during the remedial design phase. 

The construction of the shoreline stabilization system would move the landfill slope farther 

seaward so that the intertidal and shallow subtidal zones would be resituated accordingly.  This would 

result in a loss of up to about 0.14 acre of deep subtidal habitat, although the area of intertidal and shallow 

subtidal habitat would remain relatively unchanged.  Some of this potential aquatic habitat loss could be 

avoided by reshaping and grading of the shoreline prior to installation of the shoreline stabilization 

system, although it would be undesirable to significantly disturb the relatively stable zone of reworked 

refuse and soil currently exposed in the intertidal zone.  The sediment habitat would be significantly 

enhanced through the intertidal capping and containment of exposed refuse and contaminated sediment, 

and through the placement of the gravel over the riprap.  Habitat components of the cleanup action, 
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including any required mitigation resulting from loss of aquatic habitat, would be addressed during the 

design and permitting phase of the cleanup. 

The relatively low concentrations of groundwater IHS, and the low organic content and 

permeable nature of the shoreline stabilization system, support the conclusion that recontamination of the 

intertidal and shallow subtidal sediment cap materials by groundwater would not occur.  In addition to 

promoting hydrodynamic dispersion, containing refuse and wood debris, and providing erosion 

protection, the shoreline stabilization layer would provide a 3-ft cap over contaminated sediment in the 

intertidal and shallow subtidal zone between about elevations +13 ft and -4 ft MLLW, and a stabilization 

layer of decreasing thickness between about elevations -4 ft and -10 ft MLLW.  The rock would also 

provide a barrier to deep burrowing benthic biota commonly found in the intertidal zone. 

 

Monitored Natural Recovery  

Alternative 1 would include MNR in the deep subtidal zone as shown on Figure 9-2.  Because 

sediment dredging may be conducted as part of the R.G. Haley cleanup in areas that would be subject to 

MNR as part of Alternative 1, the R.G. Haley sediment dredging activities would need to be implemented 

in advance of Alternative 1 at the northern end of the Site.  The manner in which cleanup for the two sites 

will be coordinated is discussed further in Section 10.2 (Compatibility with R.G. Haley Preferred 

Remedial Action). 

Natural sediment deposition is expected to eventually create a cap over the entire deep subtidal 

area that currently exceeds the PCLs or Site-specific physical criteria for protection of benthic organisms.  

The subtidal area outside the limits of the shoreline stabilization system that requires additional natural 

recovery to achieve the sediment chemical or physical criteria is shown on Figure 9-2 and represents 

approximately 229,000 ft2 (5.3 acres), although the exact limits would be defined during remedial design.  

As discussed in Section 4.1.4 (Sediment Deposition), sufficient sediment deposition to achieve the 

sediment physical criteria has already occurred over a significant portion of the deep subtidal area, and 

sediment accumulation at other locations in Bellingham Bay support the conclusion that natural recovery 

is a viable technology for sediment cleanup.  As shown on Figure 9-2, the shoreline stabilization system 

will extend over almost the entire area where the extent of refuse and wood debris are not protective of 

aquatic organisms.  With the exception of PCBs, the shoreline stabilization system will cover and contain 

all sediment IHS concentrations exceeding the sediment PCLs.  As a result, MNR would be focused on 

demonstrating natural recovery for PCBs.   

MNR would consist of conducting periodic sediment monitoring to confirm that natural recovery 

is occurring and that the sediment physical criteria and the Site sediment PCLs are achieved throughout 

the Marine Site Unit.  Sediment compliance monitoring would consist of sediment coring or similar 
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techniques to determine the thickness of clean sediment cover over refuse and wood debris to evaluate 

whether a minimum 1-ft cover thickness has been achieved, and to monitor the recovery of sediment 

quality with respect to PCB concentrations.  For FS cost estimating purposes, it is assumed that 10 

shallow core samples would be collected to monitor the accumulation of clean sediment thickness and 12 

surface sediment samples would be collected to monitor surface sediment quality.  It is assumed for cost 

estimating purposes that only PCBs would be tested for in surface sediment samples. 

Sediment compliance monitoring would be conducted immediately following construction of the 

shoreline stabilization system, and at 5-year intervals thereafter, until the sediment physical and chemical 

criteria are achieved throughout the Marine Site Unit.  The length of time required to achieve the 

sediment physical criteria is not known, but is estimated to be about 15 to 20 years, based on the extent to 

which natural recovery has already occurred at the Site.  As a result, up to five sediment compliance 

monitoring events are assumed for FS cost-estimating purposes. 

Contingent remedial measures, such as additional capping, would be evaluated if natural recovery 

monitoring does not demonstrate that sufficient sediment deposition would occur within a reasonable time 

frame to achieve physical and chemical MNR goals, or if natural recovery was not occurring in portions 

of the Marine Site Unit. 

 

9.4.1.3 Compliance Monitoring and Institutional Controls  

Compliance monitoring would be conducted to evaluate compliance with MTCA requirements 

WAC 173-340-440 (4)(B) and WAC 173-340-410, which require compliance monitoring for all cleanup 

actions for the following three purposes: 

 Protection monitoring to confirm that human health and the environment are adequately 
protected during construction, operation, and maintenance associated with the cleanup action. 

 Performance monitoring to confirm that the cleanup action has attained cleanup standards 
and any other performance standards. 

 Confirmational monitoring to confirm the long-term effectiveness of the cleanup action 
once the cleanup standards and other performance standards have been attained. 

Compliance monitoring and institutional controls would apply to both Upland and Marine Site 

Units.  Compliance monitoring would include chemical monitoring of groundwater, LFG, and sediment, 

and physical monitoring of the Site cap and shoreline stabilization system, as described below. 

Groundwater and surface water quality would be evaluated at the point of compliance for long-

term groundwater compliance performance and confirmational monitoring.  Specific details of the 

sampling and analysis program, including number and location of monitoring stations, frequency of 

sampling, quality assurance objectives, and complete list of analytes, would be documented in a 

compliance monitoring plan that would be developed during the remedial design phase.  For FS cost 
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estimates, it is assumed that eight new groundwater monitoring wells would be installed at the shoreline, 

the wells would be installed at an angle to allow monitoring as close as practicable the 

groundwater/surface water interface. 

Monitoring of the LFG control system may be required, depending on the results of LFG 

emissions survey conducted during remedial design.  The level of effort required for LFG monitoring, if 

required, is anticipated to be of limited scope and duration due to the low LFG generation potential of the 

Site.   

For the purposes of the FS, it is assumed that both groundwater and LFG would be monitored on 

a quarterly basis for 2 years, followed by 3 years of semiannual monitoring following construction of the 

upland cap.  Groundwater samples would be tested for all groundwater IHS and LFG would be tested for 

VOCs and methane.  The need for groundwater or LFG compliance monitoring would be evaluated by 

Ecology at the conclusion of the 5-year monitoring period.   

It is assumed for FS cost-estimating purposes that physical monitoring of the upland landfill cap 

and the shoreline stabilization system would be performed annually.  Compliance monitoring is an 

integral part of MNR, as described above.  For the purposes of FS cost estimating, we assume that 

bathymetric surveys of the Marine Site Unit would be conducted in conjunction with natural recovery 

monitoring activities on 5-year intervals.  Through continued maintenance and repair as necessary, the 

design life for Alternatives 1 through 3 is expected to be extended to perpetuity.  For the purposes of 

conducting a comparison between the Alternatives, we estimate the cost for maintenance and repair based 

on a project life of 20 years, although these activities will likely be required for a longer period.   

Institutional controls for the upland portion of the Site would include a restrictive covenant for 

the Site to prevent activities that could compromise the integrity of the cleanup action or otherwise result 

in unacceptable risks to human health or the environment.  The restrictive covenant would prevent the use 

of groundwater for potable purposes and would place restrictions on intrusive activities that could result 

in releases of hazardous substances or exposure of workers to contaminated media.  The low permeability 

cover and LFG management systems are integral to the effectiveness of the cleanup action, so the 

restrictive covenant would also be written to provide that the low permeability cover and the LFG 

management system are properly protected and maintained.  The restrictive covenant would be filed as a 

deed restriction with Whatcom County, would be binding on the owner’s successors and assignees, and 

would impose limits on property conveyance. 

Institutional controls for the Marine Site Unit would be required to prevent damage to the 

shoreline stabilization system and the clean sediment cover created through natural recovery.  Institutional 

controls would include prohibitions on activities that could breach the shoreline stabilization system 

within any soft bank portion of the system.  Additionally, vessel activity within the Marine Site Unit 
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would likely need to be managed to prevent damage by boat prop wash, anchoring, or similar activities to 

the shoreline stabilization system and clean sediment cover achieved through natural recovery. 

Specific monitoring requirements, contingency response actions, and required institutional 

controls would be prepared as part of the remedial design activities.   

 

9.4.2 ALTERNATIVE TWO: CONTAINMENT WITH LOW PERMEABILITY CAP AND LINER, 
SHORELINE STABILIZATION WITH SAND FILTER, SEDIMENT CAP, AND MONITORED 

NATURAL RECOVERY 

Alternative 2 increases the level of protection over Alternative 1 through the inclusion of a scrim-

reinforced liner above the low permeability soil layer, the placement of a thin layer sediment cap in the 

area shown on Figure 9-4, and a shoreline sand filter treatment layer in the shoreline stabilization system.  

As with Alternative 1, portions of Alternative 2 overlap with portions of the R.G. Haley cleanup, and 

because sediment dredging may be conducted as part of the R.G. Haley cleanup in these areas of overlap, 

the R.G. Haley sediment dredging activities would need to be implemented in advance of Alternative 2 at 

the northern end of the Site.  The manner in which cleanup for the two sites will be coordinated is 

discussed further in Section 10.2 (Compatibility with R.G. Haley and Whatcom Waterway Remedial 

Activities). 

Alternative 2 achieves all applicable RAOs through a combination of containment, enhanced 

hydrodynamic dispersion, institutional controls, and compliance monitoring.  Alternative 2 achieves 

applicable RAOs in a manner similar to Alternative 1, but includes additional measures presented in bold 

text below: 

 RAO-1 (Prevent erosion of refuse along shoreline) is achieved by installing a shoreline 
stabilization system.    

 RAO-2 (Prevent direct contact with refuse) is achieved by constructing a cap that includes 
soil and a scrim-reinforced polyethylene layer over the Upland Site Unit, installing a 
shoreline stabilization system that will act as a cap within the intertidal and shallow subtidal 
areas, and implementing institutional controls.  

 RAO-3 (Prevent use of shallow Site groundwater for potable purposes) is achieved by 
implementing institutional controls. 

 RAO-4 (Control LFG/VOCs) is achieved by installing a passive LFG control system beneath 
the low permeability layer of the soil cap. 

 RAO-5 (Prevent exposure of marine biota to sediment that exceeds the sediment PCLs) is 
achieved by constructing a sediment thin layer cap that would extend to the limits of 
refuse and wood debris, and by implementing a MNR program in the area outside the limits 
of this cap. 

 RAO-6 (Prevent exposure of aquatic organisms to contamination originating from 
groundwater or surface water that exceeds the groundwater PCLs) is achieved through a 
combination of components of the cleanup action alternative.  Groundwater recharge will be 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 9-28 

reduced by installing an upland low permeability cap with scrim-reinforced liner, surface 
grading, surface water control measures, and by constructing a sand filter treatment layer 
along the shoreline of the Site designed to increase hydrodynamic dispersion and 
aeration in the intertidal and shallow subtidal zones.    

The following sections provide additional details of the cleanup actions associated with 

Alternative 2. 

 

9.4.2.1 Upland Site Unit  

A low permeability soil cap would be installed throughout the Upland Site Unit as part of this 

cleanup action Alternative.  The area of coverage shown on Figure 9-4, and the conceptual design details 

of the cap presented on Figure 9-5 are the same as those described for Alternative 1, except that the 

geotextile separation layer would be replaced with scrim-reinforced polyethylene layer to further reduce 

infiltration and provide a more durable physical separation layer.  As discussed in Section 9.4.1 

(Alternative 1:  Containment with Low Permeability Cap, Shoreline Stabilization, and Subtidal Sediment 

Monitored Natural Recovery), the low permeability soil cap is anticipated to provide adequate 

containment of the buried refuse and wood debris, and reduce groundwater recharge from stormwater at 

the Site.   

As with the other alternatives, the thickness of the various layers making up the system and the 

materials of construction presented in this FS are provided in general terms consistent with a conceptual 

design to provide an understanding of the system functionality and a basis for cost estimating.  The actual 

details of the cap, including layer thicknesses and materials, would be developed during the design 

process if Alternative 2 is selected for implementation.  For the purposes of the FS, we assume the liner 

placed above the low-permeability soil will be a scrim-reinforced polyethylene liner with a thickness of 

20 mils.  A conceptual cross section of the two-layer capping system is provided on Figure 9-5. 

It is anticipated that the use of a scrim-reinforced polyethylene layer would result in the cover 

system reducing infiltration at least 95 percent, thereby reducing infiltration by 14.9 gpm (15.7 gpm x 

0.95).  Based on the average groundwater discharge rate for the entire Site drainage basin of 21 gpm 

estimated in Section 4.3.1.3 (Groundwater Flow), this low permeability cap would reduce groundwater 

recharge through the landfill by about 71 percent.   

 

Sand Filter Treatment Layer   

As part of Alternative 2, a sand filter treatment layer would be installed along the shoreline to 

provide filtration for groundwater discharging to Bellingham Bay.  For the purposes of the FS, it is 

assumed that the sand filter treatment layer would include approximately 1 ft of clean sand placed on the 

intertidal slope as a filtration layer beneath the shoreline stabilization system.  A nonwoven geotextile 
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layer would be placed above the sand filter layer to provide separation between the sand filter and the 

overlying shoreline stabilization material to ensure that the filter media is not eroded through the large 

stabilization media pore spaces.  It is anticipated that well-graded sand from an upland borrow source 

would be used for the filter material.  The appropriate material gradation and thickness for the granular 

filter layer requires a detailed analysis that will be performed during the remedial design phase.  The 

gradation and thicknesses for the intertidal granular filter layer identified in this FS are preliminary 

conceptual designs that were developed for estimating cleanup costs.        

The sand filter treatment layer would provide filtering of the groundwater prior to entering 

Bellingham Bay to reduce suspended particles, increase hydrodynamic dispersion near the 

groundwater/surface water interface by providing a higher permeability and more heterogeneous media 

for mixing of groundwater and surface water, and enhanced aeration (oxidation) of groundwater prior to 

entry of surface water by increasing the intermixing of oxygen-rich surface water with groundwater.  

Based on the groundwater quality data and the anticipated effectiveness of the upland cap, a relatively 

thin and highly permeable granular filter layer should be adequate to achieve cleanup standards.  

However, the composition and thickness of the sand filter layer would be evaluated during remedial 

design.  Additionally, the groundwater compliance monitoring system would be integrated into the sand 

filter treatment layer to provide more representative samples of groundwater at the groundwater/surface 

water interface.      

In combination with the approximately 71 percent reduction in groundwater discharge caused by 

the low permeability soil cap, a shoreline filter appears likely to reduce NH3-ammonia and dissolved 

manganese concentrations to below PCLs.  In addition to the reduction in contaminant concentration due 

to hydrodynamic dispersion, the filter would enhance groundwater treatment by increasing the residence 

time at the intertidal zone interface where dissolved oxygen levels are higher due to aeration caused by 

wave or tidal action.  Aeration is a common method of reducing both ammonia (Patoczka and Wilson 

1984; Jamieson et al 2003) and dissolved manganese (Raveendran 2001) concentrations in water by 

promoting nitrification of NH3-ammonia to nitrate or nitrite and oxidizing manganese to an insoluble 

form.  Anticipated loading would be calculated during the final design to further refine the layer thickness 

required. 

 

9.4.2.2 Marine Site Unit  

Alternative 2 would include the basic shoreline stabilization system and MNR components of 

Alternative 1, plus a thin layer sediment cap beyond the shoreline stabilization system.   
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Thin Layer Cap 

To meet the chemical PCLs and sediment physical criteria in the subtidal zone, Alternative 2 

would include constructing a thin layer sand cap over the area shown on Figure 9-4, and implementing 

MNR.  The thin layer sand cap would extend from the boundary of the shoreline stabilization system at 

about elevation -10 ft MLLW to the outer limit of the extent of refuse and wood debris.   

The purpose of a thin layer cap is primarily to accelerate and enhance natural recovery rather than 

to provide a stable, engineered cap that would isolate contaminated sediment from overlying biological 

activity and other natural or anthropogenic activities that could expose contaminated sediment to the 

predominantly biologically active zone.  For FS cost estimating purposes, a minimum thickness of 6 

inches is assumed for the thin layer cap.  Because we anticipate difficulty in spreading a uniform layer of 

sand beneath the water, our cost estimate includes an additional volume of sand equivalent to 20 percent 

of the total volume necessary to achieve a minimum thickness of 6 inches.  Construction of such a cap 

would immediately increase the quality of deep subtidal aquatic habitat and provide a clean sediment 

stratum appropriate for colonization by marine benthic organisms throughout the area affected by Site 

refuse and wood debris.  In combination with the shoreline stabilization system, which would effectively 

provide a cap over the intertidal and shallow subtidal zone, a thin layer cap in the deep subtidal zone 

would bring the total sediment capping area to about 11.6 acres. 

The target area for the thin layer cap is shown on Figure 9-4.  For the purposes of the FS and cost 

estimating, we assume the cap will generally consist of sand.  During the remedial design phase, specific 

gradation requirements for the thin layer cap material would be developed.   

The shoreline stabilization system would cover most of the eelgrass beds shown on Figure 9-4, 

and the thin layer cap would cover the remainder of the eelgrass beds at the northern end of the Site.  The 

thin layer capping material would provide a cleaner, more receptive substrate for eelgrass colonization 

than the existing surface sediment containing refuse or wood debris near the surface, so the eelgrass beds 

covered by the thin layer cap should be quickly recolonized.   

Similar to shoreline stabilization, subtidal capping will need to be coordinated with 

implementation of the R.G. Haley cleanup.  Sediment dredging associated with the R.G. Haley cleanup 

would need to be implemented in advance of Site subtidal capping. 

 

Monitored Natural Recovery 

MNR would be implemented similar to Alternative 1.  Because a thin layer cap would be 

installed rather than an engineered containment cap, there is some potential that erosion, bioturbation, or 

anthropogenic activities could expose underlying contaminated sediment.  As a result, MNR would be 
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implemented throughout the thin layer cap area, and extending farther offshore to evaluate MNR 

effectiveness in reducing PCB concentrations.   

 

9.4.2.3 Compliance Monitoring and Institutional Controls  

The compliance monitoring conducted as part of Alternative 2 would be the similar to that for 

Alternative 1 in Section 9.4.1.3 (Compliance Monitoring and Institutional Controls), including the scope 

for both physical and chemical monitoring.  Specific monitoring requirements, contingency response 

actions, and required institutional controls would be prepared as part of the remedial design activities.   

 

9.4.3 ALTERNATIVE 3:  TWO-LAYER UPLAND CAP, SHORELINE STABILIZATION WITH SAND 

FILTER, ENGINEERED SEDIMENT CAP, AND UPGRADIENT GROUNDWATER 

INTERCEPTION  

Alternative 3 is similar to the first two alternatives, but uses a two-layer upland cap (addition of a 

FML), provides a thicker, engineered containment sediment cap in the subtidal area, and includes the 

addition of a groundwater diversion barrier at the upgradient boundary of the Site to further reduce 

groundwater flow through the landfill and contaminated groundwater discharge to Bellingham Bay.  The 

primary components of Alternative 3 are shown in plan view on Figure 9-6, and a conceptual cross 

section for the Site is provided on Figure 9-7.   

Alternative 3 achieves all applicable RAOs through a combination of containment, enhanced 

hydrodynamic dispersion, groundwater diversion, institutional controls, and monitoring.  Alternative 3 

achieves applicable RAOs in a manner similar to Alternative 2, and additional measures that are not a part 

of Alternative 2 are presented in bold in the text below: 

 RAO-1 (Prevent erosion of refuse along shoreline) is achieved by installing a shoreline 
stabilization system.    

 RAO-2 (Prevent direct contact with refuse) is achieved by constructing a cap over the Upland 
Site Unit, installing a shoreline stabilization system that will act as a cap within the intertidal 
and shallow subtidal areas, and implementing institutional controls.  

 RAO-3 (Prevent use of shallow Site groundwater for potable purposes) is achieved by 
implementing institutional controls. 

 RAO-4 (Control LFG/VOCs) is achieved by installing a passive LFG control system beneath 
the low permeability layer of the soil cap. 

 RAO-5 (Prevent exposure of marine biota to sediment that exceeds the sediment PCLs) is 
achieved by constructing an engineered sediment containment cap that would extend to 
the limits of the extent of refuse and wood debris, and by implementing a MNR program in 
the area outside the limits of this cap.   

 RAO-6 (Prevent exposure of aquatic organisms to contamination originating from 
groundwater or surface water that exceeds the groundwater PCLs) is achieved through a 
combination of components of the cleanup action alternative.  Groundwater recharge will be 
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reduced by installing an upland two-layer low permeability cap with surface grading and 
surface water control measures, by constructing an upgradient groundwater diversion 
barrier, and by constructing a sand filter along the shoreline of the Site. 

The following sections provide additional details of the cleanup actions associated with 

Alternative 3. 

 

9.4.3.1 Upland Site Unit 

The components of the Upland Site Unit for Alternative 3 are the same as for Alternative 2, 

except for the addition of the upgradient groundwater diversion barrier.  A two-layer low permeability cap 

would be installed throughout the Upland Site Unit as part of this cleanup action Alternative as shown on 

Figure 9-6.  Conceptual design details of the cap are the same as would be implemented under Alternative 

2.  As discussed for Alternative 2, we have conservatively assumed that surface water infiltration within 

the Upland Site Unit would be reduced by approximately 98 percent by the two-layer low permeability 

cap, and it would reduce groundwater recharge through the landfill by about 73 percent.  Additional 

components of Alternative 3 that are equivalent to Alternative 2 include grading the Site to promote 

drainage, actions to the BNSF property stormwater drainage system to prevent accumulation of surface 

water ponds observed near the railroad tracks, installation of a sand filter along the shoreline, and LFG 

control.   

Alternative 3 includes the addition of an upgradient groundwater diversion barrier system to 

further reduce groundwater recharge through the landfill.  The groundwater interception and diversion 

system would be constructed along the alignment shown on Figure 9-6.  Conceptual details of the system 

are provided on Figure 9-7.  The groundwater interception and diversion system could only be installed to 

a maximum depth of the contact with the Chuckanut Formation and would not be effective in intercepting 

any groundwater recharge originating from this unit.   

The upgradient diversion barrier would consist of a groundwater interception trench backfilled 

with coarse soil such as pea gravel, with a low permeability cutoff wall on the downgradient side of the 

trench, as shown on Figure 9-7.  Intercepted groundwater would be discharged to surface water near the 

southern end of the Site.  Because the diversion barrier would extend into the petroleum hydrocarbon-

affected area associated with the R.G. Haley site to the north, LNAPL recovery and/or groundwater 

treatment may be needed prior to discharging intercepted groundwater to Bellingham Bay, although the 

trench should be isolated from the petroleum hydrocarbon contamination following completion of the 

trench.  For cost estimating purposes, it is assumed that treatment of groundwater from the trench will not 

be required.   

As discussed in Section 4.3.1.4 (Groundwater Recharge and Water Balance), approximately 5.8 

gpm of recharge through the landfill originates from rainfall in the portion of the drainage basin located 
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upgradient of the Site.  Assuming an upgradient groundwater interception system could capture and divert 

approximately 80 percent of this flow, the potential reduction in Site groundwater recharge that can be 

achieved by the system is about 4.6 gpm, representing approximately 22 percent of the estimated 21 gpm 

of Site groundwater discharge.  However, a portion of this groundwater recharge would likely be 

eliminated by the stormwater actions identified for the BNSF property.  The combination of the 

upgradient groundwater diversion barrier and the low permeability cap is estimated to reduce the amount 

of groundwater discharge by 20 gpm for Alternative 3, or about 95 percent of the currently estimate rate 

of groundwater discharge.  

 

9.4.3.2 Marine Site Unit 

The primary difference between Alternatives 2 and 3 for the Marine Sediment Unit is the 

installation of an engineered containment cap in the deep subtidal area rather than a thin layer cap.  

Additionally, the scope of MNR would be reduced because the cap would provide greater physical 

separation between contaminated sediment and the predominantly biologically active zone.  Alternative 3 

is discussed in the following sections. 

 

Shoreline Stabilization and Sediment Engineered Cap 

Alternative 3 would include constructing the same shoreline stabilization system (with sand filter) 

that would be included in Alternative 2, as shown on Figures 9-6 and 9-7.  Alternative 3 differs from 

Alternative 2 in the type of cap constructed outboard of the shoreline stabilization system.  Instead of a 6-

inch-thick thin layer cap intended to enhance and accelerate natural recovery, Alternative 3 would include 

a thicker, engineered cap to provide a higher degree of assurance that contaminated sediment would be 

contained below the predominantly biologically active zone.  

As with Alternative 2, the sediment cap placement would occur below elevation -10 ft MLLW, 

which is the elevation separating the shallow and deep subtidal zones.  As a result, capping in the subtidal 

area would slightly increase the amount of shallow subtidal habitat by raising the mudline elevation.  

Because shallow subtidal habitat is considered to have greater value than deep subtidal habitat, sediment 

capping represents an improvement in aquatic habitat.  Because the cap is located in the deep subtidal 

zone, it would not likely be affected by wave action or vessel prop wash, so it could be constructed from 

materials ranging in gradation from clay to coarser sand and gravel.  Specific borrow sources and 

gradation requirements would be evaluated during remedial design.  Sources of clean sediment could be 

either clean dredge material from periodic maintenance dredging of locations such as the Squalicum 

Channel or the Snohomish River, or from an upland borrow source.  For the FS conceptual design, it was 
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assumed that the cap would be constructed of sand with an average thickness of 18 inches, although cap 

thickness would be further evaluated during remedial design.   

 

Monitored Natural Recovery 

The scope of MNR would be reduced because MNR monitoring within the sediment capping 

zone would not be required.  But, monitoring beyond the sediment cap would be required for PCBs to 

evaluate the effectiveness of natural recovery in achieving the PCB cleanup level.  For FS cost estimating 

purposes, it was assumed that monitoring for natural recovery would include six monitoring stations 

monitored on the same frequency as Alternatives 1 and 2. 

 

9.4.3.3  Compliance Monitoring and Institutional Controls  

The compliance monitoring and institutional controls implemented as part of Alternative 3 would 

be similar to the compliance monitoring described for Alternatives 1 and 2 described above.  The only 

difference would be that physical monitoring of the cap thickness could require slightly longer cores to 

evaluate cap thickness.  Specific monitoring requirements, contingency response actions, and required 

institutional controls would be prepared as part of the remedial design activities.   

 

9.4.4 ALTERNATIVE 4: WASTE REMOVAL 

In this cleanup alternative, the refuse, wood debris, and contaminated soil present at the Site 

would be removed from the Upland and Marine Site Units, and transported off site to a licensed solid 

waste disposal facility.  The approximate limits of excavation are shown on Figure 9-8 and the conceptual 

details of the remedial alternative are presented on Figure 9-9.  Alternative 4 achieves all RAOs by 

removing all contaminated media from the Site, thereby eliminating the source.  Because all refuse would 

be removed from the Site under this cleanup alternative, institutional controls and compliance monitoring 

would not be necessary.   

The excavation volume is estimated based on complete removal of the refuse, wood debris, and 

associated contaminated soil or sediment, as discussed in Section 6.2.1 (Extent of Refuse and Wood 

Waste).  We estimate the upland excavation will remove approximately 430,000 yd3 of refuse, wood 

debris, and soil.  The excavation would extend throughout the Upland Site Unit where refuse and wood 

debris is present, wherever practicable.  Excavation boundaries may require modification in areas such as 

the eastern boundary of the Site near the BNSF railroad alignment.  The estimated volume of excavation 

is based on the total depth of observed refuse and wood debris, and includes a significant portion of 

intermixed and cover soil.  We assume all soil excavated would be considered contaminated.  The 

estimated volume of required excavation does not include the approximately 47,500 yd3 fine-grained 
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sediments that are stored at the Site.  Including this volume would increase the estimated cost for 

Alternative 4 by about 10 percent, and this additional volume was not included in the estimated costs for 

the alternative to avoid influencing the cost considerations for this alternative in the disproportionate cost 

analysis (DCA) process.   

The depth of refuse and wood debris in the Marine Site Unit is highly variable and not well 

documented except near the shoreline, where it is estimated to extend to an average depth of 

approximately 30 ft.  Although the actual volume of sediment dredging would be evaluated during the 

remedial design process, for the purposes of the FS, it is estimated that approximately 150,000 yd3 of 

material would be dredged to completely remove the refuse and wood waste from the Marine Site Unit.  

Dredge sediments would be stockpiled on a barge to allow dewatering prior to transport and disposal. 

It is possible that some of the excavated waste would require pretreatment before it could be 

accepted at a solid waste facility.  For the purposes of cost estimation, it is assumed that 90 percent of the 

waste excavated would be accepted without treatment, 10 percent of the waste would require onsite 

stabilization prior to disposal at a solid waste facility, and that none of the waste would require disposal at 

a hazardous waste landfill.  Preliminary estimates of the waste used in this Section are based on available 

data and would be further evaluated during the remedial design.   

The excavation and dredging would significantly modify the location of the shoreline.  The 

shoreline would be reconstructed using clean sand fill and the shoreline stabilized within the intertidal and 

shallow subtidal zones.  For the purpose of cost estimating, the conceptual design includes reconstructing 

the shoreline slopes to establish a 10H:1V grade within the intertidal zone, and 5H:1V below MLLW.  It 

is additionally assumed for FS cost estimating purposes that the shoreline would be stabilized using 

traditional materials such as gravel and riprap, although soft bank technologies would be evaluated during 

remedial design.  Alternative 4 has the potential for significant short-term water quality and sediment 

impacts resulting from the release of contaminants during removal, which may affect its ability to achieve 

RAO-5 and RAO-6 during construction.  This issue is further discussed in Section 9.6 (Evaluation of 

Alternatives). 

Alternative 4 would result in an increase of approximately 7 acres of marine habitat, primarily in 

the subtidal zone.  Because all refuse would be removed from the Site under this cleanup alternative, 

institutional controls and long-term compliance monitoring would not be necessary following 

construction.  As discussed for the other Marine Site Unit alternatives, Site sediment excavation/dredging 

would need to be conducted in coordination with cleanup of the R.G. Haley site.   
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9.5 FEASIBILITY STUDY EVALUATION CRITERIA 

This section presents a description of the evaluation criteria against which the alternatives are 

evaluated.  As previously discussed in Section 9.4 (Description of Remedial Alternatives), all cleanup 

action alternatives for each Site Unit achieve the applicable RAOs presented in Section 9.2 (Remedial 

Action Objectives and Potentially Applicable Laws).  MTCA specifies the evaluation criteria against 

which cleanup action alternatives are compared.  However, additional evaluation criteria specified in 

SMS are applicable to sediment cleanup sites.  As a result, the alternatives developed for the Upland Site 

Unit will be evaluated against MTCA criteria, and the alternatives developed for the Marine Site Unit will 

be evaluated against both MTCA and SMS criteria.  Both MTCA and SMS require that cleanup 

alternatives be compared to a number of criteria to evaluate the adequacy of each alternative in achieving 

the intent of the regulations, and as a basis for comparing the relative merits of the developed cleanup 

alternatives.  Most of the evaluation criteria are identical between MTCA and SMS, although SMS 

identifies two evaluation criteria not specified in MTCA.   

 

9.5.1 THRESHOLD REQUIREMENTS 

As specified in WAC 173-340-360(2)(a), all cleanup actions are required to meet the following 

threshold requirements: 

 Protection of human health and the environment 

 Compliance with cleanup standards specified under MTCA 

 Compliance with applicable state and federal laws 

 Provisions for compliance monitoring. 

 

9.5.2 REQUIREMENT FOR PERMANENT SOLUTION TO THE MAXIMUM EXTENT PRACTICABLE 

WAC 173-340-200 defines a permanent solution as one in which cleanup standards can be met 

without further action being required at the Site or at any other site involved with the cleanup action, 

other than the approved disposal site of any residue from the treatment of hazardous substances.  Ecology 

recognizes that permanent solutions may not be practicable for all sites and provides criteria for 

determining whether a cleanup action is permanent to the “maximum extent practicable” in  

WAC 173-340-360(3)(f).  These criteria include: 

 Overall protectiveness of human health and the environment, including the degree to which 
Site risks are reduced, the risks during implementation, and the improvement of overall 
environmental quality 

 Permanent reduction in toxicity, mobility, and volume of hazardous substances, including 
the reduction or elimination of hazardous substance releases and sources of releases 

 Cleanup costs, including capital costs and operation and maintenance costs 



LANDAU ASSOCIATES 
8/16/13  P:\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Public Review Draft Cornwall RI-FS-2013 final.docx  

 9-37 

 Long-term effectiveness, including the degree of certainty that the alternative will be 
successful, the long-term reliability, the magnitude of residual risk, and the effectiveness of 
controls required to manage treatment residues and remaining waste 

 Management of short-term risks, including the protection of human health and the 
environment during construction and implementation 

 Implementability, including consideration of whether the alternative is technically possible; 
the availability of necessary offsite facilities, services, and materials; administrative and 
regulatory requirements; scheduling, size, and complexity of construction; monitoring 
requirements; access for construction, operations, and monitoring; and integration with 
existing facility operations 

 Consideration of public concerns, which will be addressed through public comment on this 
RI/FS report and the CAP that will be subsequently developed by Ecology. 

Ecology provides guidance for a DCA procedure [WAC 173-340-360(3)(e)] to determine 

whether a cleanup action is permanent to the maximum extent practicable.  The purpose of the DCA is to 

determine if the incremental increase in cost of a cleanup alternative over that of a lower cost alternative 

is justified by the incremental increase in benefits to human health and the environment.  If the 

incremental increase in costs is determined to be disproportionate to the benefits, the more expensive 

alternative is considered impracticable and the lower cost alternative is determined to be permanent to the 

maximum extent practicable.  This process provides a mechanism for balancing the permanence of the 

cleanup action with its costs, while ensuring that human health and the environment are adequately 

protected. 

 

9.5.3 REQUIREMENT FOR A REASONABLE RESTORATION TIME FRAME 

WAC 173-340-360(4)(b) specifies that the following factors be considered in establishing a 

reasonable time frame: 

 Potential risks to human health and the environment 

 Practicability of achieving a shorter restoration time frame 

 Current use of the Site, surrounding areas, and associated resources that are, or may be, 
affected by releases from the Site 

 Potential future use of the Site, surrounding areas, and associated resources that are, or may 
be, affected by releases from the Site 

 Availability of alternate water supplies 

 Likely effectiveness and reliability of institutional controls 

 Ability to control and monitor migration of hazardous substances from the Site 

 Toxicity of the hazardous substances at the Site 

 Natural processes that reduce concentrations of hazardous substances and have been 
documented to occur at the Site or under similar Site conditions. 
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9.5.4 REQUIREMENT FOR CONSIDERATION OF PUBLIC CONCERNS 

Consideration of public concerns is an inherent part of the Site cleanup process under MTCA 

(refer to WAC 173-340-600).  This RI/FS report will be issued for public review and comment, and 

Ecology will determine whether changes to the RI/FS report are needed in response to public comment.  

A similar process will occur for the CAP, prior to implementation of the final cleanup action, as specified 

in WAC 173-340-380. 

 

9.5.5 SEDIMENT MANAGEMENT STANDARDS EVALUATION CRITERIA 

In addition to the MTCA evaluation criteria described above, SMS requires that sediment cleanup 

alternatives be evaluated for the improvement in overall environmental quality or net environmental 

benefit, and for environmental impacts.  Net environmental benefit includes benefits to the environment 

such as restoration of water and sediment quality, habitat and fisheries, and public benefits such as public 

access, recreation, aesthetics, and future land use.  Environmental impacts include such factors as 

construction-related water and sediment quality impacts, loss of habitat value or acreage, and restrictions 

to land use or access.  Net environmental benefit will be addressed by a separate evaluation criterion for 

the Marine Site Unit in Section 9.7.1.2 (Marine Site Unit). 

 

9.6 EVALUATION OF ALTERNATIVES 

This section provides an evaluation of the cleanup alternatives with respect to the MTCA and 

SMS criteria discussed in Section 9.5 (Feasibility Study Evaluation Criteria).  A DCA of the alternatives 

is presented in Section 9.7 (Disproportionate Cost Analysis). 

 

9.6.1 THRESHOLD REQUIREMENTS 

In order for a cleanup alternative to meet the threshold requirements, it must adequately protect 

human health and the environment, comply with cleanup standards, comply with state and federal laws, 

and provide for compliance monitoring.  Compliance with the threshold requirements for a cleanup action 

under MTCA is presumed by definition to be protective of human health and the environment once the 

cleanup action meets the cleanup standards for all affected media.  Also, any cleanup action performed in 

accordance with the requirements of MTCA (and SMS) is assumed to be in compliance with cleanup 

standards and applicable state and federal laws.  The following sections identify how the cleanup 

alternatives for each Site Unit comply with the threshold requirements. 
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9.6.1.1  Upland Site Unit 

The potential exists for human health to be impacted under current Site conditions through direct 

contact with subsurface refuse during intrusive activities, or along the shoreline as additional shoreline 

erosion occurs.  The primary potential impacts to the environment associated with the Upland Site Unit 

are continued release of refuse and wood debris to the aquatic environment from shoreline erosion and the 

discharge of contaminated groundwater (impacted through contact with the refuse) to Bellingham Bay.  

The current impacts will be addressed by the cleanup alternatives carried forward for evaluation. 

The four Upland Site Unit alternatives comply with the threshold requirements as follows: 

 Protection of human health and the environment – Alternatives 1, 2, and 3 protect human 
health and the environment through 1) physical containment of refuse, 2) reduction of 
contaminant concentrations in groundwater at the proposed conditional point of compliance 
by a reduction in groundwater discharge, and 3) institutional controls, and groundwater 
compliance monitoring.  Alternatives 2 and 3 also reduce groundwater contaminant 
concentrations at the preliminary conditional point of compliance through groundwater 
treatment (filtration) and enhanced hydrodynamic dispersion provided by the sand filter layer.  
Alternative 3 further reduces contaminated groundwater discharge through installation of an 
upgradient groundwater diversion barrier.  Alternative 4 provides protection of human health 
and the environment through complete soil, refuse, and wood waste removal and disposal at 
an offsite licensed solid waste facility. 

 Compliance with cleanup standards – Through the various cleanup technologies and 
administrative controls employed, and achievement of the applicable RAOs, it is anticipated 
that Alternatives 1 through 4 would all comply with MTCA soil and groundwater cleanup 
standards.  Alternatives 1, 2, and 3 would comply with cleanup standards through 
containment and the use of a conditional point of compliance for groundwater, and 
Alternative 4 would achieve cleanup standards through removal and offsite disposal.   

 Compliance with applicable state and federal laws – Through identification of ARARs in 
Section 9.2 (Remedial Action Objectives and Potentially Applicable Laws) and compliance 
with MTCA and SMS regulations, Alternatives 1 through 4 all comply with applicable state 
and federal laws. 

 Provisions for compliance monitoring – Protection monitoring will be provided for 
Alternatives 1 through 4 through health and safety protocols outlined under a Site-specific 
health and safety plan.  Groundwater quality monitoring and LFG collection system 
monitoring would provide both performance and confirmation monitoring for Alternatives 1 
through 3.  Alternative 4 would include soil quality monitoring for performance and 
confirmation monitoring after completion of the excavation. 

 

9.6.1.2  Marine Site Unit 

The potential exists for human health to be impacted under current Site conditions through direct 

contact with refuse and contaminated sediment within the intertidal zone, and through the ingestion of 

marine organisms affected by contaminated sediment.  The primary impact to environmental receptors is 

contact with contaminated sediment and affected groundwater or surface water.  The current impacts will 

be addressed by the cleanup alternatives carried forward for evaluation. 
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Each alternative addresses threshold requirements for the Marine Site Unit as follows: 

 Protection of human health and the environment – Alternative 1 protects human health and 
the environment through physical containment in the intertidal and shallow subtidal zones, 
and through natural recovery in deep subtidal areas of the Marine Site Unit.  Alternatives 2 
and 3 protect human health and the environment through physical containment of refuse in 
the intertidal and shallow subtidal zones, and through capping of refuse and wood debris and 
natural recovery in the deep subtidal zone.  Alternative 4 protects human health and the 
environment through physical removal of contaminated sediment, refuse, and wood debris, 
and disposal at an offsite licensed solid waste facility.   

 Compliance with cleanup standards – Through the various cleanup technologies, and 
achievement of the applicable RAOs discussed in Section 9.2.1 (Remedial Action 
Objectives), Alternatives 1 through 4 would each be in compliance with MTCA and SMS 
cleanup standards.  Alternative 1 would comply with cleanup standards through containment 
and natural recovery, and Alternatives 2 and 3 would comply through containment, 
groundwater filtration, and natural recovery.  Alternative 4 would achieve cleanup standards 
through removal and offsite disposal.   

 Compliance with applicable state and federal laws – Through identification of ARARs, as 
discussed in Section 9.2.2 (Potentially Applicable State and Federal Laws) and compliance 
with MTCA and SMS regulations, Alternatives 1 through 4 would each be in compliance 
with applicable state and federal laws. 

 Provisions for compliance monitoring – Protection monitoring would be provided for 
Alternatives 1 through 4 through health and safety protocols outlined under a Site-specific 
health and safety plan.  Sediment natural recovery monitoring and/or cap monitoring, and 
bathymetric surveys would provide both performance and confirmation monitoring for 
Alternatives 1, 2, and 3 conducted under a Site-specific compliance monitoring plan.  
Alternative 4 would include sediment quality monitoring for performance and confirmation 
monitoring after completion of the removal action. 

 

9.6.2 REQUIREMENT FOR A REASONABLE RESTORATION TIME FRAME 

MTCA identifies a number of factors to be considered when establishing a reasonable restoration 

time frame, as described in Section 9.5.3 (Requirement for a Reasonable Restoration Time Frame).  A 

cleanup action is considered to have achieved restoration once cleanup standards have been met.  An 

evaluation of the cleanup alternatives with regard to achieving a reasonable restoration time frame is 

presented in Tables 9-2 and 9-3, for the Upland and Marine Site Units, respectively, and restoration time 

frames for each of the alternatives is summarized in Table 9-5.  However, the practicability of achieving a 

shorter restoration time frame is addressed as part of the DCA evaluation presented in Section 9.7 

(Disproportionate Cost Analysis).  All the cleanup alternatives achieve restoration in a reasonable time 

frame. 
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9.6.2.1  Upland Unit 

It is anticipated that each of the alternatives described in Section 9.4 (Description of Remedial 

Alternatives) would achieve restoration within the time frame criteria listed in Section 9.5.3 (Requirement 

for a Reasonable Restoration Time Frame), as presented in Table 9-2 and 9-5.  Alternatives 1 through 3 

could be constructed in a single construction season, and would immediately achieve soil cleanup 

standards.  It may require 1 or more years following construction for these alternatives to achieve 

groundwater cleanup standards, depending on the length of time required to achieve post-construction 

steady state groundwater conditions.  Specifically, Alternatives 2 and 3 are expected to achieve 

groundwater cleanup standards within 1 to 2 years, and Alternative 1 within 3 to 5 years (Alternative 1 

does not have the shoreline sand filter).  Alternative 4 would likely require multiple years to construct 

because of the large excavation volume, but should achieve restoration upon completion of construction, 

provided the cleanup action does not cause sediment contamination through releases during the removal 

process.  The restoration time frame for Alternative 4 is expected to be 4 to 5 years. 

 

9.6.2.2  Marine Site Unit 

It is anticipated that each of the alternatives described in Section 9.4 (Description of Remedial 

Alternatives) would achieve restoration within the time frame criteria listed in Section 9.5.3 (Requirement 

for a Reasonable Restoration Time Frame), as presented in Table 9-3 and 9-5.  Alternatives 1 through 3 

could each be constructed within a single construction season.  Alternative 1 is anticipated to achieve 

sediment cleanup standards in shallow subtidal areas within 3 to 5 years, and within 10 to 20 years within 

the deep subtidal zone where MNR is applied.  Alternative 2 would be similar to Alternative 1, but with 

increased protection in intertidal and shallow subtidal zones because of improved groundwater quality 

resulting from the installation of a sand filter layer, and increased protection in the subtidal zone where a 

sediment cap would be placed.  It is anticipated that cleanup would be achieved within 1 to 2 years 

(immediately following construction) in the shallow subtidal zone and the portion of the deep subtidal 

zone that is capped.  The remainder of the deep subtidal zone is anticipated to achieve protection within 

10 to 15 years, slightly shorter than Alternative 1 because capping a portion of the deep subtidal zone 

should accelerate the effectiveness of MNR.  The restoration timeframe is anticipated to be the same for 

Alternative 3 as Alternative 2.  Alternative 4 is anticipated to achieve cleanup immediately following 

construction (4 to 5 years), which is similar to the restoration timeframe for Alternatives 1 through 3 for 

the intertidal and shallow subtidal zones, but 5 to 15 years shorter than Alternatives 1 through 3 in the 

deep subtidal zone.  However, redistribution and contamination of post-construction sediment surface 

could extend the restoration time frame by 10 to 20 years, resulting in a similar restoration time frame as 

to the other alternatives. 
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9.6.3 PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE 

As described in Section 9.5.2 (Requirement for Permanent Solution to the Maximum Extent 

Practicable), MTCA requires that cleanup actions be permanent to the maximum extent practicable, and 

identifies a number of criteria to determine which remedial alternative achieves this requirement.  The 

evaluation of whether a given remedial alternative is permanent to the maximum extent practicable is 

addressed through a DCA, which is presented in Section 9.7 (Disproportionate Cost Analysis). 

 

9.7 DISPROPORTIONATE COST ANALYSIS 

As discussed in Section 9.5.2 (Requirement for a Permanent Solution to the Maximum Extent 

Practicable), MTCA requirements for remedy selection include the requirement to use permanent 

solutions to the maximum extent practicable.  MTCA defines permanent cleanup actions as those in 

which cleanup standards are met without further action being required.  MTCA specifies that the 

evaluation of whether a cleanup action uses permanent solutions to the maximum extent practicable be 

based on a DCA consistent with the requirements of WAC 173-340-360(3)(e).  In a DCA analysis, 

cleanup alternatives are arranged from most to least permanent based on the criteria specified in WAC 

173-340-360(3)(f). 

The DCA then compares the relative environmental benefits of each alternative against those 

provided by the most permanent alternative evaluated.  Costs are disproportionate to benefits if the 

incremental cost of the more permanent alternative exceeds the incremental benefits achieved by the 

lower cost alternative [WAC 173-340-360(3)(e)(i)].  The costs for each cleanup alternative is summarized 

in Table 9-4.  Alternatives that exhibit disproportionate costs are considered “impracticable.”  Where the 

benefits of two alternatives are equivalent, MTCA specifies that Ecology select the least costly alternative 

[WAC 173-340-360(e)(e)(ii)(C)]. 

The DCA is performed in the following sections, using the information presented in Section 9.6 

(Evaluation of Alternatives).  The alternatives are first compared to the most permanent cleanup 

alternative for each Site Unit, and the benefits of each alternative are ranked under the criteria of the DCA 

[WAC 173-340-360(3)(f)] in Section 9.7.1 (Comparative Evaluation of Alternatives).  The costs are then 

compared against these benefits and the relationship between the costs and benefits is determined in 

Section 9.7.3 (Disproportionate Cost Analysis).  This analysis then determines which alternative is 

permanent to the maximum extent practicable for each Site Unit. 

Relative rankings for the alternatives within each Site Unit were determined by assigning a value 

on a scale from 1 to 10, where 10 is the highest benefit/value, for each criterion, multiplying each value 

by a weighting factor, and summing the weighted values to determine an overall alternative benefit 
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ranking score.  Weighting factors are based on Ecology input provided for other feasibility studies 

conducted on Port of Bellingham sites.  The six evaluation criteria and associated weighting factors are: 

 Protectiveness: 30 percent 

 Permanence: 20 percent 

 Long-term effectiveness: 20 percent 

 Short-term risk management: 10 percent 

 Implementability: 10 percent 

 Considerations of public concerns: 10 percent. 

Additionally, net environmental benefit must be included as an evaluation criterion for the Marine 

Site Unit.  Net environmental benefit is the environmental gains in quality attained by remediation efforts, 

minus the environmental injuries caused by those actions.  To accommodate this additional criterion, net 

environmental benefit is given a weighting factor of 10 percent, and the weighting factor for long-term 

effectiveness is reduced to 10 percent. 

 

9.7.1 COMPARATIVE EVALUATION OF ALTERNATIVES 

The DCA is based on a comparative analysis of the alternatives for each Site Unit against the six 

permanence evaluation criteria plus the net environmental benefit criteria for the Marine Site Unit.  For 

each Site Unit, relative rankings for the evaluation criteria of each alternative are discussed below and 

summarized in Table 9-5. 

 

9.7.1.1  Upland Site Unit 

The following provides the comparative evaluation of the alternatives for the Upland Site Unit 

and compares Alternatives 1 through 3 to the most permanent alternative, Alternative 4. 

 

Protectiveness of Human Health and the Environment 

All four alternatives for the Upland Site Unit are protective of human health and the environment.  

However, there are relative degrees of protectiveness based on the technologies used to achieve that 

protectiveness.  Alternative 4 achieves protection through the removal of contaminated soil and refuse.  

Alternatives 1 through 3 achieve protection through containment, stormwater management, compliance 

monitoring and institutional controls, and, in the case of Alternative 3, a groundwater diversion system.  

Although removal and offsite disposal is not inherently more protective than the other technologies, it 

does provide a higher level of certainty that protectiveness will be maintained in the long term.  Although 

it is anticipated that each Alternative would achieve groundwater cleanup standards, a slightly increased 

level of groundwater flow reduction and greater level of hydrodynamic dispersion is achieved by 
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Alternative 2 over Alternative 1, and additional groundwater flow reduction is achieved by Alternative 3 

over Alternative 2.  As a result, incremental increases in the level of protectiveness are achieved 

progressing from Alternative 1 to Alternative 3.   

Based on these factors, Alternative 4 was ranked the highest for protectiveness with a ranking of 

9 based on the complete removal of contaminated soil.  Although placement of low permeability caps 

provides a high degree of certainty for protectiveness, Alternatives 1 through 3 are ranked slightly lower 

because they also rely on institutional controls to achieve cleanup.  Alternatives 1 through 3 were given 

rankings of 4, 6, and 7, respectively, because of the slightly higher level of redundancy in effort achieved 

through addition of the shoreline sand filter layer for Alternative 2 and the upgradient groundwater 

diversion and two-layer low permeability cap under Alternative 3.   

 

Permanence 

Although none of the cleanup alternatives provide a permanent reduction in the toxicity or 

volume of hazardous substances, all alternatives provide a permanent reduction in mobility.  Alternative 4 

is considered the most permanent alternative because it removes the source material from the Site and 

contains it in an engineered landfill.  Alternatives 1 through 3 each provide a permanent reduction in 

mobility through containment of refuse and a reduction in contaminated groundwater discharge to 

Bellingham Bay. 

The integrity of the capping and containment systems associated with Alternatives 1 through 3 

can be effectively maintained under the future land use options being considered for the Site.  Regardless 

of future land use, the remedial actions associated with these three alternatives can be easily integrated 

into Site development and maintained in the long term.  The permanence of Alternatives 1 through 3 will 

be further ensured through institutional controls that establish development and operational requirements 

for perpetuity.  Alternative 4 was ranked highest for permanence (9) based on the waste being placed in a 

more secure setting, thus reducing the long-term mobility.  Alternative 1 receives a ranking of 5, slightly 

less than the ranking of 6 for Alternatives 2 and 3 based on the greater durability of the liners used for the 

separation layer in the capping system.  Alternatives 2 and 3 are both assigned a ranking of 6 because they 

will achieve approximately the same level of permanence, but significantly less than that provided by 

complete removal.   

 

Effectiveness Over the Long Term 

The four upland cleanup alternatives have varying degrees of certainty regarding long-term 

effectiveness.  Alternative 4 has the highest certainty for long-term effectiveness because all refuse would 

be removed from the Site.  Alternative 3 has the highest level of long-term effectiveness of the three 
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containment alternatives because it provides the greatest reduction in groundwater discharge to surface 

water.  Alternative 2 provides less of a reduction in the rate of groundwater discharge to surface water as 

compared to Alternative 3.  Alternative 1 is similar to Alternative 2, but does not include the shoreline 

sand filter treatment layer that would further reduce contaminant concentrations at the point of 

groundwater discharge to surface water. 

Alternatives 1 through 3 would prevent direct human contact with landfill refuse and would 

progressively increase the reduction of groundwater flow and contaminant concentrations discharging to 

Bellingham Bay.  The concentrations of IHS in groundwater will decrease due to reduced groundwater 

flow and contaminant flux, increased hydrodynamic dispersion, and to some degree, geochemical 

reactions (primarily oxidation) near the tidal interface.   

Based on these factors, Alternative 4 is ranked the highest for long-term effectiveness (10) 

because removal of contamination sources (refuse and soil) will eliminate any potential for a release to 

the environment in the future, although there is some potential that low levels of contamination would be 

redistributed into the aquatic environment during removal.  Alternative 3 received a lower ranking of 7 

for long-term effectiveness because onsite containment does not provide the same level of long-term 

effectiveness as removal.  Alternatives 1 and 2 received lower rankings of 5 and 6, respectively, because 

the lower levels of groundwater recharge and hydrodynamic dispersion (as applicable) reduce the long-

term effectiveness of the alternatives. 

 

Management of Short-Term Risks 

Alternatives 1 through 3 are all ranked high (9, 9, and 8, respectively) for short-term risk 

management because these alternatives require minimal disturbance of the landfill contents and consist 

primarily of placing an engineered layer of protective materials over impacted soil and refuse.  

Alternative 3 has slightly higher short-term risk than Alternatives 1 and 2 due to the construction of the 

hydraulic barrier system, which has a higher construction risk and a greater risk of releasing hazardous 

substances during construction.   

The short-term risks for implementation of Alternative 4 are high because of the high potential 

for environmental releases to Bellingham Bay during implementation, and that it will likely require 

multiple construction seasons to implement.  This will extend the duration for short-term risks and 

increase the potential for sediment recontamination in the Marine Site Unit from heavy stormwater runoff 

and wave action.  While these short-term risks can be managed over the multiple construction seasons, it 

may not be possible to completely mitigate them.  Additionally, the removal and offsite disposal of more 

than 500,000 yd3 of refuse and contaminated sediment represents a significant potential for vehicle 
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accidents or spills during transport to the waste disposal facility.  Therefore, Alternative 4 is ranked low 

(2) for short-term risk management. 

 

Implementability 

Alternatives 1 through 3 would be implemented using common construction techniques employed 

for earthwork.  Alternative 2 is identical to Alternative 3, except for the addition of the upgradient 

groundwater diversion barrier and the FML in Alternative 3.  Alternative 4 would likely require extensive 

groundwater management and specialized equipment to reach the excavation depths required.  There are a 

limited number of contractors capable of implementing a project of this magnitude within the physical 

setting present at the Site.  Additionally, Alternative 4 may be subject to permitting difficulties due to the 

significant potential for water quality impacts, including the release of hazardous substances to the marine 

environment.  The scope of Alternative 4 is such that it may not be possible to obtain adequate funding to 

implement the project, so its administrative implementability is uncertain. 

Alternatives 1 and 2 are ranked 9 for implementability because they require the least amount and 

lowest difficulty of construction, and do not pose significant administrative implementation.  Alternative 

3 is given a ranking of 7 due to the additional complexity associated with implementation of the 

groundwater diversion system.  Alternative 4 is ranked lowest (3) for implementability due to the volume 

and location/depth of refuse and soil that would need to be removed and managed appropriately. 

 

Consideration of Public Concerns 

Each alternative considers public concerns by responding to public comments received on the 

RI/FS and CAP documents as part of the cleanup process under MTCA.  As a result, all alternatives are 

given a ranking of 10 for consideration of public concerns. 

 

Comparison of Overall Benefits (Relative Benefit Scores) 

Based on higher overall scores in the areas of protectiveness, permanence, and long-term 

effectiveness, Alternative 4 has the highest weighted score.  The rank and relative benefit scores for each 

Upland Site Unit alternative under this scenario are presented in Table 9-5, and are as follows: 

Alternative 1 Relative Benefit Score:  6.0 

Alternative 2 Relative Benefit Score:  7.0 

Alternative 3 Relative Benefit Score:  7.2 

Alternative 4 Relative Benefit Score:  8.0 
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9.7.1.2  Marine Site Unit 

The following provides the comparative evaluation of the alternatives for the Marine Site Unit 

and compares Alternatives 1 through 3 to the most permanent alternative, Alternative 4. 

 

Protectiveness of Human Health and the Environment 

Each of the alternatives for the Marine Site Unit are protective of human health and the 

environment.  Alternative 1 achieves protection through MNR and shoreline stabilization.  Alternatives 2 

and 3 achieve protection through MNR, sediment capping, and shoreline stabilization.  Alternative 4 

achieves protection through the dredging and removal of contaminated sediment.  Alternative 4 provides 

a higher level of certainty that protectiveness will be achieved, although there is some potential to 

redistribute contamination during dredging. 

Alternative 4 was ranked the highest for protectiveness with a ranking of 9 based on the complete 

removal and offsite disposal of contaminated sediment, but with recognition of the potential for some 

contaminant redistribution and resulting surface sediment contamination.  Alternatives 1 through 3 are 

given rankings of 5, 7, and 8 respectively for overall protectiveness.  Alternative 1 is given the lowest 

ranking based on the additional time required to achieve sediment cleanup standards solely through 

natural recovery.  However, natural recovery is the selected remedial action for the portion of the 

Whatcom Waterway site that extends onto the aquatic portion of the Site, so it has already been accepted 

by Ecology as effective in this area.  Alternative 2 is ranked lower than Alternative 3 because a thin layer 

cap may not provide the same level of protectiveness as an engineered containment cap, although natural 

recovery processes have already been demonstrated to be occurring at the Site, so a thin layer cap is 

considered protective of human health and the environment and would achieve cleanup standards more 

rapidly than Alternative 1.  

 

Permanence 

Although none of the cleanup alternatives provide a permanent reduction in mobility, all four 

cleanup alternatives result in a permanent remedy provided that containment remedies (Alternatives 1 

through 3) are adequately maintained over the long term.  Alternative 4 is considered the most permanent 

alternative because it results in the complete removal and offsite disposal of refuse, wood debris, and 

contaminated sediment from the Marine Site Unit, and provides a reduction in contaminant mobility 

through placement in an engineered landfill.  Alternatives 1 through 3 would provide permanent 

remedies, although Alternative 1 is more dependent on natural processes than and the other alternatives 

since it does not include placement of a cap in the subtidal zone.   
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Alternative 4 is given a permanence ranking of 9.  It does not receive the highest benefit score 

because it does not permanently reduce the volume or toxicity of the hazardous substances and there is a 

potential for redistribution of contaminated sediment onto clean surface sediment during dredging.  

Although engineering controls used during dredging will minimize contaminant redistribution and 

associated residual sediment contamination, complete elimination of contaminant redistribution for such a 

large excavation/dredging project subject to high wave energy is likely infeasible.  Alternatives 1 through 

3 receive lower rankings of 6, 7, and 7, respectively, because they provide no reduction in volume of 

waste and contaminated media and minimal reduction in toxicity (through treatment of groundwater at the 

shoreline).  Alternative 1 is given a lower ranking than Alternative 2 and 3 because of its reliance solely 

on natural recovery to achieve and maintain cleanup standards beyond the limits of the shoreline 

stabilization system. 

 

Effectiveness Over the Long Term 

Alternatives 1 through 4 are considered effective over the long term because each will achieve 

sediment cleanup standards in a reasonable restoration time frame and containment or removal of 

contamination sources (refuse and wood debris) would eliminate the potential for future release to the 

environment.  Although Alternative 4 would achieve cleanup standards quickly, there is a significant 

potential for residual surface sediment contamination following implementation of Alternative 4 from 

suspension and redistribution of contaminants during dredging. 

Alternative 4 receives the highest ranking (9) for long-term effectiveness.  Alternatives 1 through 

3 receive lower rankings (5, 8, and 8, respectively) for long-term effectiveness because onsite 

containment is not a high-preference technology; the ranking for Alternative 1 is lower than Alternatives 

2 and 3 because of the time required to achieve sediment cleanup standards based solely on MNR beyond 

the shoreline stabilization system, and Alternatives 2 and 3 are ranked at 8 because they are expected to 

provide the same level of effectiveness over the long term.   

 

Management of Short-Term Risks 

The short-term risks associated with implementation of Alternatives 1 through 3 are minimal 

given that these alternatives will require limited disturbance of refuse, contaminated sediment, or wood 

debris.  The most significant short-term risks for these alternatives would result from potential releases of 

contaminants to Bellingham Bay during installation of the shoreline stabilization system.  Additionally, 

some short-term risk to marine biota would result from the water quality impacts, and benthic and 

epibenthic biota would be impacted resulting from the placement of the sediment thin layer and 

engineered caps associated with Alternatives 2 and 3, respectively. 
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There is significantly greater short-term risk associated with Alternative 4 than the other two 

alternatives due to the large volume of refuse, wood debris, and contaminated sediment that would be 

excavated/dredged from the marine environment.  Alternative 4 construction activities would result in the 

potential exposure of workers to hazardous substances, and potential release of hazardous substances to 

Bellingham Bay.  Additionally, transport of large volumes of dredged material on public roadways or via 

barge poses potential risk of spills and accidents. 

Alternative 1 is ranked highest (9) for short-term risk management and Alternatives 2 and 3 are 

ranked slightly lower (8).  Alternative 4 is given a lower score (2) because it presents significant potential 

short-term risks during implementation because large volumes of contaminated materials would be 

excavated/dredged from the intertidal and subtidal zones over multiple construction seasons. 

 

Implementability 

The cleanup technologies utilized by Alternatives 1 through 3 (shoreline stabilization and 

sediment capping) use common upland and marine equipment and methodologies applied to numerous 

environmental and marine engineering projects.  As such, Alternatives 1 through 3 are considered highly 

implementable.  

Alternative 4 would be implemented using common dredging techniques and equipment, but the 

magnitude and complexity of the alternative makes it subject to a number of engineering implementability 

issues associated with removing such a large volume of refuse, wood waste and sediment from the marine 

environment, including water quality issues, spreading contamination through suspension and 

redistribution, and conducting such a large scale dredging project in a near shore, high wave energy 

environment.   

Administrative implementability, including permitting and cost, would also be a significant 

project challenge for Alternative 4.  Permitting for such a large scale dredging project could be difficult 

because of the potential impacts to water quality and threatened or endangered species protected under the 

ESA.  Additionally, the cost of Alternative 4 is such that it may not be possible to obtain adequate 

funding to implement. 

Alternative 1 is ranked the highest (10) for implementability because it requires minimal 

construction and does not pose any significant administrative implementation issues.  Alternatives 2 and 3 

are ranked slightly lower (9) due to the potential difficulties in placing the sediment cap and controlling 

surface water quality impacts (turbidity).  Alternative 4 is given a low score of 4 for the reasons discussed 

above. 
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Consideration of Public Concerns 

Each alternative considers public concerns by responding to public comments received on the 

RI/FS and CAP documents as part of the cleanup process under MTCA.  As a result, all the alternatives 

are given a ranking of 10 for consideration of public concerns. 

 

Net Environmental Benefit 

Each alternative would provide a net environmental benefit through achieving sediment cleanup 

standards.  Alternative 1 achieves a net environmental benefit through containment of refuse and 

contaminated sediment in the intertidal and shallow subtidal zones, and natural recovery in the deep 

subtidal zone.  About 0.8 acres of the eelgrass bed at the southern end of the Site and about 0.2 acres of 

the eelgrass bed at the northern end of the Site would be covered by the shoreline stabilization system 

associated with Alternatives 1, 2 and 3, resulting in a net loss of about 1.0 acre of eelgrass beds.  The 

eelgrass beds in this area would not likely re-colonize unless soft bank methods are used for shoreline 

stabilization.  Alternatives 2 and 3 achieve a net environmental benefit through containment in the 

intertidal zone and sediment capping in the subtidal zone.  An approximate additional 0.1 acre of the 

eelgrass bed at the northern end of the Site would be covered by the sediment cap associated with 

Alternatives 2 and 3, resulting in a net loss of an additional 0.1 acre of eelgrass beds, although the 

eelgrass is expected to quickly repopulate the area after the cap has been applied.  Additionally, the 

thicker engineered cap associated with Alternative 3 would provide a modest increase in shallow habitat 

receptive to eelgrass colonization, so Alternative 3 would provide a slightly greater net environmental 

benefit than Alternative 2. 

Alternative 4 achieves a net environmental benefit through the removal of refuse, wood debris, 

and contaminated sediment from the marine environment, and by the creation of about 7 acres of new 

aquatic habitat.  Although cleanup construction would cause significant disruption of existing marine 

habitat, Alternative 4 would create and improve the most marine habitat of the three alternatives 

developed for the Marine Site Unit. 

Alternative 4 is given the highest net environmental benefit ranking (9) based on the significant 

amount of aquatic habitat improved and created, and in consideration of the significant disruption to 

existing eelgrass beds and benthic organisms.  Alternative 3 is given the next highest net environmental 

benefit ranking (7) because it creates a modest amount of new shallow subtidal habitat, which is of greater 

net environmental benefit than deep subtidal habitat.  Alternative 1 is given a slightly lower net 

environmental benefit score (5) than Alternative 2 (6) because will not achieve sediment cleanup 

standards as quickly without a thin-layer cap to enhance natural recovery. 
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Comparison of Overall Benefits (Relative Benefit Scores) 

Based on higher scores in the areas of short-term risk, implementability, and net environmental 

benefit, Alternative 3 received the highest overall weighted score.  The rank and relative benefit scores for 

each Marine Site Unit alternative are as follows: 

Alternative 1 Relative Benefit Score:  6.6 

Alternative 2 Relative Benefit Score:  7.6 

Alternative 3 Relative Benefit Score:  8.0 

Alternative 4 Relative Benefit Score:  7.9 

 

9.7.2 COST 

This section presents the estimated costs for each alternative, subdivided by Site Unit.  Itemized 

costs are provided in Appendix F and the costs are summarized in Table 9-4.  The following sections 

briefly summarize the estimated costs for use in the DCA, for the Upland and Marine Site Units, 

respectively. 

 

9.7.2.1 Upland Site Unit 

Estimated present worth costs related to the Upland Site Unit for each alternative are as follows: 

Alternative 1:  $5,100,000 

Alternative 2:  $5,700,000 

Alternative 3:  $6,900,000 

Alternative 4:  $53,700,000 

These estimated cleanup costs are consistent with an order of magnitude cost estimate and are 

based on an assumed present worth factor of 3 percent.   

 

9.7.2.2 Marine Site Unit 

Estimated present worth costs related to the Marine Site Unit for each alternative are as follows: 

Alternative 1:  $3,100,000 

Alternative 2:  $3,400,000 

Alternative 3:  $3,800,000 

Alternative 4:  $24,500,000 

These estimated cleanup costs are consistent with an order of magnitude cost estimate and are 

based on an assumed present worth factor of 3 percent. 
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9.7.3 DISPROPORTIONATE COST ANALYSIS 

As required by MTCA for remedy selection, the costs and benefits associated with the evaluated 

remedial alternatives are compared using a DCA.  The DCA compares the relative environmental benefits 

of each alternative against those provided by the most permanent alternative evaluated.  Costs are 

disproportionate to benefits if the incremental cost of the most permanent alternative exceeds the 

incremental degree of benefits achieved over the lower cost alternative [WAC 173-340-360(3)(e)(i)].  

Alternatives that exhibit such disproportionate costs are considered “impracticable.”  Where the benefits 

of two alternatives are equivalent, MTCA specifies that Ecology select the lower cost alternative  

[WAC 173-340-360(3)(e)(ii)(C)]. 

The estimated costs presented in Section 9.7.2 (Cost), and the benefits presented in Section 9.7.1 

(Comparative Evaluation of Alternatives), are summarized for each alternative in Table 9-5.  Table 9-5 

also summarizes the overall benefits and costs for each alternative using the relative benefit scores 

developed in Section 9.7.1 (Comparative Evaluation of Alternatives).  The benefit/cost ratio for each 

alternative, which is a relative measure of the cost effectiveness of the alternative, is also presented in 

Table 9-5.  The cost benefit ratio is calculated by dividing the comparative overall benefit by the cost of 

the alternative; the alternative cost is first divided by $5,000,000 for scaling purposes.  The comparative 

benefit, cost, and benefit/cost ratio for each alternative, grouped by Site Unit, are graphically presented on 

Figure 9-10. 

 

9.7.3.1  Upland Site Unit 

Consistent with MTCA requirements, the composite benefit and cost of each remedial alternative 

for the Upland Site Unit are compared to those for the most permanent alternative, Alternative 4.  

Alternative 4 makes the greatest use of high-preference technologies and represents the most permanent 

remedial alternative evaluated in this FS.  As such, Alternative 4 represents the benchmark against which 

the incremental costs and benefits of the other alternatives are evaluated. 

Alternative 4 receives a composite benefit ranking of 8.0 (out of 10.0).  Because this remedy uses 

the most permanent remedial technologies of those evaluated for this FS, it receives high benefit rankings 

for overall protectiveness, permanence, and long-term effectiveness.  However, Alternative 4 receives low 

benefit rankings for short-term risk management and implementability, due to the difficulty and risk 

associated with the removal of large volumes of refuse, contaminated soil, and wood debris from the 

upland portion of the Site.  Alternative 4 receives a higher composite benefit ranking than Alternative 3.  

However, its incremental increase in benefit over Alternative 3 is about 10 percent while the increase in 

cost is almost 700 percent.  As a result, the cost for Alternative 4 is considered substantial and 

disproportionate to the incremental benefit provided relative to Alternative 3, and, consistent with WAC 
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173-340-360(3)(e), upland Alternative 4 is considered impracticable.  As a result, Alternative 4 was 

eliminated from further consideration for cleanup of the Upland Site Unit and the remaining upland 

alternatives were compared to Alternative 3. 

Alternatives 2 and 3 receive similar composite benefit rankings (7.0 and 7.2, respectively).  Both 

remedial alternatives are ranked high for overall protectiveness, short-term risk management, and 

implementability but are ranked slightly lower for permanence and long-term effectiveness because they 

primarily rely on containment to achieve and maintain cleanup standards.  Alternative 3 provides a greater 

reduction in groundwater flow through the Site than Alternative 2, which should result in lower 

concentrations of groundwater constituents of concern discharging to surface water at the groundwater 

point of compliance.  However, the estimated cost for Alternative 2 is $5,700,000, compared to an 

estimated cost of $6,900,000 for Alternative 3, which represents about a 21 percent increase in cost to 

achieve a similar score in composite environmental benefit.  Additionally, the benefit/cost ratio for 

Alternative 2 (6.14) is higher than for Alternative 3 (5.88).  As a result, the cost for Alternative 3 is 

considered substantial and disproportionate to the incremental benefit provided relative to Alternative 2, 

and, consistent with WAC 173-340-360(3)(e), upland Alternative 3 is considered impracticable. 

Alternative 1 receives a composite benefit ranking of 6.0, which is about 14 percent lower than 

for Alternative 2 (7.0).  Alternative 1 receives a lower benefit ranking for overall protectiveness and long-

term effectiveness based on Alternative 2 including a sand filter treatment layer and a slightly lower 

permeability capping system.  The estimated cost of Alternative 1 is $5,100,000, so the incremental 

increase in cost for Alternative 2 ($600,000) is about 12 percent, and the benefit/cost ratios are similar at 

5.88 and 6.14, respectively.  Although the benefit/cost ratio for Alternative 1 is only slightly lower than 

Alternative 2, Alternative 2 provides significant additional benefit compared to Alternative 1.  Based on 

these considerations, the potential reduction in cost achieved by Alternative 1 is not considered 

proportionate to the lower environmental benefit achieved by this alternative.  Alternative 2 is, therefore, 

considered permanent to the maximum extent practicable for the Upland Site Unit. 

 

9.7.3.2  Marine Site Unit 

Consistent with MTCA requirements, the composite benefit and cost of each remedial alternative 

for the Marine Site Unit are compared to those for Alternative 4, the most permanent alternative for the 

Marine Site Unit.  Alternative 4 makes the greatest use of high-preference technologies and represents the 

most permanent remedial alternative evaluated in this FS.  As such, Alternative 4 represents the 

benchmark against which the incremental costs and benefits of the other alternatives are evaluated. 

Alternative 4 receives a composite benefit ranking of 7.9.  Because this remedy uses the most 

permanent remedial technologies of those evaluated for this FS, it receives high benefit rankings for 
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overall protectiveness, permanence, long-term effectiveness, and net environmental benefit.  However, 

this alternative receives low benefit rankings for short-term risk management and implementability due to 

the difficulty and risk associated with the removal of large volumes of refuse, contaminated soil, and 

sediment from the marine and near-shore environments. 

Although Alternative 4 is considered the most permanent, it receives a lower equivalent 

composite benefit ranking score than Alternative 3 because of the significant short-term risk and 

implementability concerns.  Because the overall benefit score is lower and the cost is almost 7 times 

higher, the cost of Alternative 4 is clearly substantial and disproportionate to the cost of Alternative 3 

given that the overall benefit score is actually lower.  As a result, Alternative 4 was eliminated from 

further consideration. 

Alternative 3 received a composite benefit ranking of 8.0, which is about 5 percent higher than 

Alternative 2 (7.6).  The increase in benefit ranking is due to its slightly higher permanence and net 

environmental benefit rankings based on the use of an engineered cap rather than a thin layer cap.  

However, given that natural recovery is documented to be occurring at the Site, the thin layer sediment 

cap included in Alternative 2 is likely to be as effective as the engineered cap associated with Alternative 

3.  The estimated cost of Alternative 3 is approximately $3,800,000, which is about 12 percent higher 

than the estimated cost for Alternative 2, resulting in Alternative 3 having a lower benefit/cost ratio (2.11) 

than Alternative 2 (2.24), indicating that Alternative 2 is a more cost effective alternative.  As a result, the 

incremental increase in cost ($400,000) is considered disproportionate to the incremental increase in 

benefit and Alternative 3 is considered impracticable and is eliminated from further consideration.   

Alternative 1 has an overall benefit score of 6.9, which is about 9 percent lower than the ranking 

for Alternative 2 (7.6).  Alternative 1 receives a higher ranking than Alternative 2 for implementability 

and management of short-term risk, but receives lower rankings for overall protectiveness, permanence, 

net environmental benefit, and long-term effectiveness.  Alternative 1 has a benefit/cost ratio of 2.23 

compared to 2.24 for Alternative 2, indicating Alternative 1 is more cost effective.  The incremental 

increase in cost for Alternative 2 compared to Alternative 1 is relatively small at approximately $300,000 

(10 percent) and is not considered disproportionate to the incremental increase in comparative overall 

benefit achieved by Alternative 2.  As such, Alternative 1 is eliminated from future consideration and 

Alternative 2 is considered the Marine Site Unit alternative that is permanent to the maximum extent 

practical. 
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10.0 SUMMARY AND CONCLUSIONS 

The Site RI defined physical characteristics, source areas, the nature and extent of impacted 

media, and the migration pathways for contaminants.  Data from the RI and previous investigations were 

used in the FS process to develop and evaluate remedial alternatives for the Site. 

The FS developed remedial alternatives for each of the Site Units to clean up contaminated media 

defined in the RI, evaluated the alternatives against criteria defined by MTCA and SMS, provided a 

comparative analysis of the alternatives to determine the relative benefits of each, and compared the 

relative benefits of each alternative against their costs to determine the most permanent solution to the 

maximum extent practicable.  This section presents the preferred alternative based on these evaluations, 

discusses how the preferred alternative will be compatible with the cleanup action selected for the R.G. 

Haley site, provides a comparison of the preferred alternative to cleanup actions conducted at similar 

sites, and discusses implementation of Site cleanup. 

 

10.1 PREFERRED ALTERNATIVE 

This section presents the preferred cleanup alternative for the Site.  The actual cleanup remedy 

will be selected in the CAP developed by Ecology, and may vary from the preferred cleanup action 

described herein.  Alternative 2 was identified in the DCA [Section 9.7 (Disproportionate Cost Analysis)] 

as the alternative that is permanent to the maximum extent practicable for the Upland Site Unit and 

Alternative 2 is identified as the alternative that is permanent to the maximum extent practicable for the 

for the Marine Site Unit.  As a result, the preferred alternative (Containment with Low Permeability Cap 

and Liner, Shoreline Stabilization with Sand Filter, Thin Layer Sand Cap, and Monitored Natural 

Recovery) consists of the following elements: 

 Upland cap consisting of low permeability soil and a scrim-reinforced liner, pavement, or 
buildings to reduce stormwater infiltration.  Cap will include surface drainage features 
designed to reduce stormwater infiltration and prevent erosion. 

 Upgradient stormwater actions to BNSF property and decommissioning of the existing Site 
stormwater collection and conveyance system located to the north of the former GP 
warehouse. 

 Passive LFG collection and control system to mitigate the accumulation of LFG. 

 Shoreline stabilization system to prevent erosion and limit human and benthic contact 

 A sand filter layer to treat groundwater prior to discharge to surface water. 

 A thin layer sediment cap installed from the toe of the shoreline stabilization system to the 
outer limit of Site refuse and wood debris. 

 MNR from the outer edge of the engineered containment cap to the limits of sediment IHS 
above the sediment cleanup levels (i.e., PCBs). 
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 Compliance monitoring. 

 Institutional controls. 

The preferred alternative is shown on Figures 10-1 and 10-2.  The sand filter layer included in the 

Upland Site Unit will provide groundwater treatment and will also provide a location for most effectively 

monitoring groundwater quality at the point of discharge to surface water.  It is anticipated that the 

preferred alternative will achieve groundwater cleanup standards within 1 to 2 years and sediment cleanup 

standards within 10 to 15 years following implementation of the cleanup action.  The total estimated cost 

for the preferred alternative is $9,100,000.  

 

10.2 COMPATIBILITY WITH R.G. HALEY AND WHATCOM WATERWAY 
REMEDIAL ACTIVITIES 

The R.G. Haley site is located adjacent to the Site.  As discussed in the RI, there is some overlap 

of hazardous substances in soil, groundwater, and sediment between the two sites.  Because of this 

overlap, it is important that the remedial actions implemented at the two sites be coordinated to ensure 

successful remediation at both sites over the long term.  It is the intent of the Port and the City to 

coordinate remedial activities for the Site with the actions at the R.G. Haley site.  Because the City is the 

owner of portions of both properties, coordination and integration of the two cleanups should be easily 

accomplished.  

Also nearby is the Whatcom Waterway cleanup site.  The selected remedy for that cleanup site is 

MNR, and is now underway.  The preferred alternative for cleanup at the Cornwall Site (and each of the 

alternatives considered) has some overlap with the Whatcom Waterway site in the Marine Site Unit.  

Because the selected remedy for the Whatcom Waterway cleanup site is MNR, the preferred alternative 

for cleanup of the Cornwall Site is compatible with that cleanup.  Cleanup at the Cornwall Site will 

include capping and monitored natural recovery in the Marine Site Unit and as such, will not interfere and 

is likely to result in a quicker cleanup of the area where capping will be conducted.  Where MNR overlaps 

between the sites, monitoring will be coordinated to increase the efficiency of data collection. 

Although a preferred cleanup alternative has not yet been selected for the R.G. Haley site, it is 

anticipated that each site will utilize common remedial technologies, including upland capping and 

stormwater management, shoreline erosion protection, and other engineering and institutional controls.  

Cleanup of the R.G. Haley site could also include groundwater extraction, soil excavation, soil treatment, 

or soil stabilization.  Some remedial technologies evaluated in this document are specific to Site issues, 

but all are considered compatible with the anticipated remedial actions at the R.G. Haley site.  The 

remedial measures to be implemented at each of the sites can be designed and implemented in a 

coordinated and complementary manner.  The spatial relationship between the preferred remedy for the 
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Site and potential elements of the remedy for the R.G. Haley site is shown on Figure 10-1.  As shown on 

this figure, upland remedial actions in the northern portion of the Site are anticipated for both cleanups.  

Similarly, sediment remedial areas for both sites may overlap.  The administrative issues associated with 

these areas of overlap (i.e., definition of site boundaries, points of compliance, and PLP roles and 

responsibilities) can be addressed as part of the CAP and consent decree. 

Some sequencing of remedial activities may be required to ensure successful implementation of 

cleanup actions at the two sites.  For example, to prevent potential sediment cap recontamination, the 

completion of shoreline erosion controls at both of the sites, and the completion of R.G. Haley site source 

control measures may need to be implemented prior to construction of the engineered containment cap 

proposed for the Site.   

These types of coordination and sequencing issues can be addressed as part of the CAP, consent 

decree, and engineering design reports for the two sites, following Ecology selection of remedial 

alternatives for the two sites.  At that time, the detailed plans and scheduling issues pertaining to 

engineering and institutional controls, and integration of these requirements with future land use, will be 

defined for the remedial alternative selected for each site.  Detailed plans for implementing the cleanup in 

the areas overlapping the two sites will also be clarified. 

The Port and the City are committed to working together, and with Ecology, to coordinate 

remedial actions at the two sites to ensure successful implementation and redevelopment. 
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11.0  USE OF THIS REPORT 

This report was prepared for the exclusive use of the Port of Bellingham, the City of Bellingham, 

and applicable regulatory agencies, for specific application to the Cornwall Avenue Landfill Site.  No 

other party is entitled to rely on the information, conclusions, and recommendations included in this 

document without the express written consent of the Port, the City, and Landau Associates.  Further, the 

reuse of information, conclusions, and recommendations provided herein for extensions of the project or 

for any other project, without review and authorization by Landau Associates, shall be at the user’s sole 

risk.  Landau Associates warrants that within the limitations of scope, schedule, and budget, our services 

have been provided in a manner consistent with that level of care and skill ordinarily exercised by 

members of the profession currently practicing in the same locality under similar conditions as this 

project.  We make no other warranty, either express or implied.  This document was prepared under the 

supervision and direction of the undersigned. 

 

LANDAU ASSOCIATES, INC. 
 
 
 
 
Jeremy Davis, P.E., C.H.M.M. 
Senior Project Engineer 
 
 
 
 
 
Lawrence D. Beard, P.E., L.G. 
Principal 
 
JMD/LDB/kes 
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Port of Bellingham \ Cornwall Avenue Landfill \ RI/FS | V:\001\020\400\510\RIFS 2013\Fig 4-12_4-14.dwg (A) "Figure 4-13" 8/13/2013
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Property Line

Approximate Extent of Area

Where Petroleum Sheen was

Observed During the RI and

Previous Explorations

Basemap source: Port of Bellingham 1996

AF-MW-01 7/26/2004

Gasoline ND

Diesel Fuel ND

Heavy Oil

NA

AF-MW-02 7/26/2004

Gasoline 770 J

Diesel Fuel 760 J

Heavy Oil

NA

MW-1 5/9/2012

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

MW-9 5/9/2012

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

CL-MW-101 7/18/2012

Gasoline NA

Diesel Fuel

1,200 J

Heavy Oil

ND

CL-MW-102 7/18/2012

Gasoline NA

Diesel Fuel 740 J

Heavy Oil

ND

MW-3 7/16/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

MW-7* 9/24/2004

Gasoline NA

Diesel Fuel 409

Heavy Oil

ND

MW-8 7/16/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

MW-10 7/17/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

CL-MW-1S* 3/31/2005

Gasoline NA

Diesel Fuel

41,500

Heavy Oil 104,000

CL-MW-1D* 12/9/2004

Gasoline NA

Diesel Fuel

2,080

Heavy Oil 580 (6/22/04)

MW-5 7/16/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

MW-6* 9/14/2005

Gasoline NA

Diesel Fuel

202,000

Heavy Oil

ND

CL-MW-103 7/18/2012

Gasoline NA

Diesel Fuel

1,700 J

Heavy Oil

500.00

HS-MW-7 5/9/2012

Gasoline NA

Diesel Fuel

3,600

Heavy Oil

ND

HS-MW-19 7/17/2012

Gasoline NA

Diesel Fuel

2,500 J

Heavy Oil

ND

CL-MW-1H* 12/9/2004

Gasoline NA

Diesel Fuel

3,130

Heavy Oil

ND

MW-11S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-11D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-12S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-12D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-13S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-13D 09/24/2012

Gasoline 330

Diesel Fuel ND

Heavy Oil

ND

MW-14S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-14D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-15S* 7/30/2012

Gasoline ND

Diesel Fuel 200

Heavy Oil

ND

MW-15D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-16D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-16S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

Legend

Approximate Location of GeoEngineers

Monitoring Well (2012)

Approximate Location of GeoEngineers

Boring (2012)

Approximate Location of Supplemental RI Boring

(2002)

Approximate Location of Supplemental RI Test

Pit (2002)

Approximate Location of Aspect Consulting

Boring (2004)

Approximate Location of Aspect Consulting

Monitoring Well (2004)

Approximate Location of Monitoring Well (MW-1

through MW-5, Focused RI 1998; MW-6 through

MW-10, Supplemental RI 2002; CL-MW-1S and

CL-MW-ID, R.G. Haley RI 2004)

Approximate Location of Dames and Moore

Boring (1960)

Approximate Location of Purnell & Associates

Test Pit (1985)

Approximate Location of Purnell & Associates

Boring (1985)

Approximate Location of Landau

Associates Well (2012)

Approximate Location of R.G. Haley Site

Explorations

Notes

1. All results in 
µ

g/L unless otherwise noted.

2. * Highest reading from 2004-2005 or 2012 groundwater

monitoring events.

3. Concentrations in red font indicate exceedance of Site

screening level.

4. ND= Not detected; NA= Not analyzed or result not available.

5. Black and white reproduction of this color original may

reduce its effectiveness and lead to incorrect interpretation.

HS-MW-3 4/13/2000

Gasoline NA

Diesel Fuel

3,360

Heavy Oil

ND

HS-MW-11* 9/23/2004

Gasoline NA

Diesel Fuel

6,460

Heavy Oil

ND

HS-MW-2 4/14/2000

Gasoline NA

Diesel Fuel

3,140

Heavy Oil

ND

HS-MW-10* 12/9/2004

Gasoline NA

Diesel Fuel

3,840

Heavy Oil
4,430

TL-MW-10 9/14/2005

Gasoline NA

Diesel Fuel

2,470,000

Heavy Oil
622,000

TL-MW-12 7/18/2012

Gasoline NA

Diesel Fuel

5,800 J

Heavy Oil

ND

TL-MW-13 7/17/2012

Gasoline NA

Diesel Fuel 820 J

Heavy Oil

ND

RIS-1 8/8/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

RIS-2 8/8/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND
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Property Line

Approximate Extent of Area

Where Petroleum Sheen was

Observed During the RI and

Previous Explorations

Basemap source: Port of Bellingham 1996

Legend

Approximate Location of GeoEngineers

Monitoring Well (2012)

Approximate Location of GeoEngineers

Boring (2012)

Approximate Location of Supplemental RI Boring

(2002)

Approximate Location of Supplemental RI Test

Pit (2002)

Approximate Location of Aspect Consulting

Boring (2004)

Approximate Location of Aspect Consulting

Monitoring Well (2004)

Approximate Location of Monitoring Well (MW-1

through MW-5, Focused RI 1998; MW-6 through

MW-10, Supplemental RI 2002; CL-MW-1S and

CL-MW-ID, R.G. Haley RI 2004)

Approximate Location of Dames and Moore

Boring (1960)

Approximate Location of Purnell & Associates

Test Pit (1985)

Approximate Location of Purnell & Associates

Boring (1985)

Approximate Location of Landau

Associates Well (2012)

Approximate Location of R.G. Haley Site

Explorations

MW-11D* NH3-Ammonia

7/31/2012 0.132

9/24/2012 0.001

MW-11S* NH3-Ammonia

7/31/2012 0.146

9/24/2012 0.005

MW-12D NH3-Ammonia

7/31/2012 0.005

9/24/2012 0.286

MW-12S NH3-Ammonia

7/31/2012 0.048

9/24/2012 0.089

MW-13D NH3-Ammonia

7/30/2012 0.105

9/24/2012 0.062

MW-13S* NH3-Ammonia

7/30/2012 0.230

9/24/2012 0.118

MW-14D NH3-Ammonia

7/30/2012 0.007

9/24/2012 0.054

MW-14S NH3-Ammonia

7/30/2012 0.015

9/24/2012 0.026

MW-15D NH3-Ammonia

7/30/2012 0.013

9/24/2012 0.012

MW-15S NH3-Ammonia

7/30/2012 0.013

9/24/2012 0.025

MW-16D NH3-Ammonia

7/30/2012 0.010

9/24/2012 0.115

MW-16S* NH3-Ammonia

7/30/2012 0.636

9/24/2012 0.080

Notes

1. NH

3

-Amonia results in mg NH

3

/L and calculated using

samples' total ammonia, pH, and temperature with equation

from Emerson et al. 1975.

2. Concentrations in red font indicate exceedance of Site

screening level (0.035mg/NH

3

/L).

3. ND= Not detected; NA= Not analyzed or result not available.

4. Black and white reproduction of this color original may reduce

its effectiveness and lead to incorrect interpretation.

RIS-3 NH3-Ammonia

7/10/2002 0.059

8/8/2002 0.053

RIS-2 NH3-Ammonia

7/10/2002 0.015

8/8/2002 0.018

RIS-1 NH3-Ammonia

7/10/2002 0.036

8/8/2002 0.060

Approximate Location Supplemental RI

Seep Samples (2002)



0 120 240

Scale in Feet

Approximate Landward Boundary of Landfill Refuse

Former Building

Fence

X X

Notes

1. All results are dissolved manganese in mg/L.

2. Concentrations in red font indicate exceedance of

Site screening level (0.1 mg/L).

3. ND= Not detected; NA= Not analyzed or result not

available.

4. Black and white reproduction of this color original

may reduce its effectiveness and lead to incorrect

interpretation.

Cornwall Avenue Landfill

Bellingham, Washington

Manganese Concentrations
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Approximate Extent of Area

Where Petroleum Sheen was

Observed During the RI and

Previous Explorations

Basemap source: Port of Bellingham 1996
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Approximate Location of GeoEngineers

Monitoring Well (2012)

Approximate Location of GeoEngineers

Boring (2012)

Approximate Location of Supplemental RI Boring

(2002)

Approximate Location of Supplemental RI Test

Pit (2002)

Approximate Location of Aspect Consulting

Boring (2004)

Approximate Location of Aspect Consulting

Monitoring Well (2004)

Approximate Location of Monitoring Well (MW-1

through MW-5, Focused RI 1998; MW-6 through

MW-10, Supplemental RI 2002; CL-MW-1S and

CL-MW-ID, R.G. Haley RI 2004)

Approximate Location of Dames and Moore

Boring (1960)

Approximate Location of Purnell & Associates

Test Pit (1985)

Approximate Location of Purnell & Associates

Boring (1985)

Approximate Location of Landau

Associates Well (2012)

Approximate Location of R.G. Haley Site

Explorations

MW-11D*

Manganese

7/31/2012 0.084

9/24/2012 0.072

MW-11S*

Manganese

7/31/2012 1.430

9/24/2012 0.858

MW-12D

Manganese

7/31/2012 0.163

9/24/2012 0.205

MW-12S

Manganese

7/31/2012 0.680

9/24/2012 0.600

MW-13D

Manganese

7/30/2012 0.257

9/24/2012 0.244

MW-13S

Manganese

7/30/2012 0.704

9/24/2012 0.724

MW-14D*

Manganese

7/30/2012 1.440

9/24/2012 1.340

MW-14S*

Manganese

7/30/2012 0.584

9/24/2012 0.498

MW-15D

Manganese

7/30/2012 0.182

9/24/2012 0.189

MW-15S*

Manganese

7/30/2012 0.529

9/24/2012 0.375

MW-16D*

Manganese

7/31/2012 0.540

9/24/2012 0.391

MW-16S

Manganese
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Notes

1. Single small fragment of litter observed; source unknown.
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Overwater Walkway Sediment Investigation
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Extent of Contamination Originating

from the R.G. Haley Site Evidenced by Petroleum

Sheen during the RI and Previous Investigations

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)

-

6

Approximate Site Boundary Based on the Extent of

Refuse and Wood Debris.  PCB Contamination may be

Present Beyond the In-Water Boundary
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Approximate Extent of Eelgrass Beds

Marine Site Unit

Upland Site Unit

Approximate Site Boundary Based on the Extent of

Refuse and Wood Debris. PCB Contamination may

be Present Beyond the In-Water Boundary
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)

-
6

Low Permeability Cap

 Cap to be installed over the entire Upland Site

Unit.  The cap will integrate LFG control and be

graded to facilitate drainage.  Stormwater and

erosion controls will be integrated to reduce

infiltration and protect the integrity of the cap.

Shoreline Stabilization System

Approximate Extent of Area Where Petroleum

Sheen was Observed During the RI and

Previous Explorations

Approximate Extent of Eelgrass Beds

Approximate Site Boundary Based on the Extent of

Refuse and Wood Debris. PCB Contamination may

be Present Beyond the In-Water Boundary

Note

Monitored Natural Recovery (MNR) will be conducted

in the Marine Site Unit.  The boundaries of MNR will

be determined during the design phase.
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Cornwall Avenue Landfill
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Alternative 1

Conceptual Site Profile
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Drainage Layer - Granular Fill or Composite Materials

Low Permeable Soil Layer (Except Under Pavement or Buildings)
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System
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X X X X X X X X X
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Sloped Toward Stormwater Control

The Existing Landfill Slope Above

the Shoreline Will be Re-graded

for Slope Stability and Facilitate

Construction

Extreme

Low Water

MHHW

Extent of Refuse

and Wood Debris

Deep Subtidal

Zone

-10 ft

MLLW

Nooksack

Deposits

Not to Scale

Bellingham Bay

Note

1. The profiles presented on this figure provide conceptual-level

design details.  The final selection of materials, layer

thickness, and details for transitioning between zones will be

determined during the remedial design process.
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Cornwall Avenue Landfill

Bellingham, Washington

Alternative 2

Conceptual Site Plan
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)
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6

Low Permeability Cap

 Cap to be installed over the entire Upland Site

Unit.  The cap will integrate LFG control and be

graded to facilitate drainage.  Stormwater and

erosion controls will be integrated to reduce

infiltration and protect the integrity of the cap.

Shoreline Stabilization System

Includes Sand Filter in the Intertidal Zone

Thin Layer Sediment Cap

Approximate Extent of Area Where Petroleum

Sheen was Observed During the RI and

Previous Explorations

Approximate Extent of Eelgrass Beds

Approximate Site Boundary Base on the Extent

of Refuse and Wood Debris. PCB Contamination

may be Present Beyond the In-Water Boundary

Note

Monitored Natural Recovery (MNR) will be conducted

in the Marine Site Unit.  The boundaries of MNR will

be determined during the design phase.
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Alternative 2

Conceptual Site Profile
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Alternative 3

Conceptual Site Plan
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)

-
6

Approximate Extent of Area Where Petroleum

Sheen was Observed During the RI and

Previous Explorations

Two-Layer Low Permeability Cap

 Cap to be installed over the entire Upland Site

Unit.  The cap will integrate LFG control and be

graded to facilitate drainage.  Stormwater and

erosion controls will be integrated to reduce

infiltration and protect the integrity of the cap.

Engineered Sediment Cap

Upgradient Groundwater Diversion Barrier System

Approximate Extent of Eelgrass Beds

Shoreline Stabilization System

Includes Sand Filter in the Intertidal Zone

Approximate Site Boundary Base on the Extent of
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Monitored Natural Recovery (MNR) will be conducted

in the Marine Site Unit.  The boundaries of MNR will

be determined during the design phase.



Cornwall Avenue Landfill

Bellingham, Washington

Alternative 3

Conceptual Site Profile
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Cornwall Avenue Landfill

Bellingham, Washington

Alternative 4

Conceptual Site Plan
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Cornwall Avenue Landfill

Bellingham, Washington

Disproportionate Cost Analysis 

Summary

Figure

Landau Associates, Inc. | V:\001\020\400\510\RIFS 2012\Fig 9-10.dwg (A) "Figure 9-10" 6/21/2013

Note

1. Black and white reproduction of this color

original may reduce its effectiveness and

lead to incorrect interpretation.
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TABLE 2-1 
CHRONOLOGY OF SITE INVESTIGATION ACTIVITIES 

CORNWALL AVENUE LANDFILL SITE 
BELLINGHAM, WASHINGTON 

 

Investigation Year Scope of Site Explorations 

 
Geotechnical Investigation 
(Dames & Moore) 

 
1960 

 
3 upland borings 
2 in-water borings 

Geotechnical Investigation 
(Purnell & Associates) 

1985 14 upland borings 
6 upland test pits 

Initial Site Investigation 
(Ecology) 

1992 4 groundwater seep samples 
2 surface sediment samples 

Expanded Site Investigation 
(Landau Associates) 

1996 3 groundwater seep samples 
3 surface sediment samples 
4 intertidal test pits 

Whatcom Waterway RI 
(Hart Crowser) 

1996 4 surface sediment samples in Site vicinity 

Focused RI 
(Landau Associates) 

1998 5 groundwater monitoring wells 
(chemical data collected from 2 wells) 
3 groundwater seep sampling devices 

Supplemental RI 
(Landau Associates) 

2002 5 new groundwater monitoring wells 
(chemical data collected from 5 existing wells and 5 new wells) 
3 groundwater seep sampling devices 
(2 rounds of seep sampling) 
6 surface sediment samples 
4 borings in vicinity of MW-1 
14 test pits in vicinity of MW-1 and northeastern corner of Site 
Video survey of stormwater conveyance 
Diver subtidal refuse survey 
 

Phase II Environmental 
Assessment  
(Aspect Consulting) 

2004 6 soil borings (13 soil samples with chemical analysis) 
2 new groundwater monitoring wells 
(chemical data collected from the new wells) 
 

R.G. Haley RI 
(GeoEngineers) 

2004-2005 Installed 2 new nested wells (one shallow and one deep) 
(chemical data collected for 5 quarters from the nested wells and 2 
existing wells) 
 

Sediment Investigation 
(Ecology/Hart Crowser) 
 
 
 

2008 Survey of intertidal and subtidal refuse and wood debris   
138 locations photographed using sediment profile imaging techniques 
and plan view photography 
Sediment core samples collected at 62 of the locations 
(no chemical testing) 
 

Boulevard Park Sediment 
Investigation 
(City of Bellingham/Hart Crowser) 
 

2008 1 Surface sediment sample and 6 core samples collected in the Site 
vicinity 

2012 Additional Groundwater 
Investigation  
(Landau Associates) 

2012 Installed 12 new nested wells (one shallow and one deep; 6 locations) 
(chemical data collected during 2 events in 2012) 
 
 

R.G. Haley Supplemental RI  
(GeoEngineers) 

2012 3 soil borings (8 soil samples with chemical analysis) 
3 new groundwater monitoring wells 
(chemical data collected from the new wells in 2012) 

 



TABLE 2-2
MONITORING WELL AND SEEP COLLECTION DEVICE
GROUND SURFACE AND REFERENCE ELEVATIONS

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 1

Location Northing (a) Easting (a)

Elevation on Top of 
PVC Well Casing 

(b)
Elevation of 

Ground Surface (b)

Elevation on Top of 
PVC Well Casing 

(c)
Elevation of 

Ground Surface (c)

MW-1 638,746 1,239,936 15.32 15.9 14.15 14.69

MW-2 638,788 1,239,437 16.64 13.4 - -

MW-3 638,757 1,239,466 16.11 14.2 - -

MW-4 638,373 1,239,340 14.95 15.1 - -

MW-5 639,173 1,240,028 16.79 17.3 - -

MW-6 639,034 1,240,145 17.58 17.8 16.37 16.41

MW-7 639,189 1,239,837 17.5 17.9 - -

MW-8 639,248 1,239,792 18.7 16.5 - -

MW-9 638,700 1,239,913 15.32 15.71 14.14 14.46

MW-10 638,927 1,239,694 15.92 16.21 - -

RIS-1 639,267 1,239,638 1.55 2.29 - -

RIS-2 638,806 1,239,342 2.24 2.95 - -

RIS-3 638,306 1,239,202 1.5 2.28 - -

CL-MW-102 638,880 1,240,037 - - 14.74 15.04

CL-MW-101 638,937 1,239,888 - - 13.55 14.1

CL-MW-103 639,110 1,240,003 - - 14.93 15.31

MW-1 638,746 1,239,936 - - 14.15 14.69

MW-11D 638,390 1,239,274 - - 15.85 12.3

MW-11S 638,386 1,239,274 - - 15.94 12.28

MW-12D 638,576 1,239,268 - - 17.14 13.38

MW-12S 638,579 1,239,270 - - 17.13 13.48

MW-13D 638,738 1,239,412 - - 18.24 14.41

MW-13S 638,740 1,239,414 - - 18.19 14.62

MW-14D 638,954 1,239,567 - - 18.9 15.62

MW-14S 638,940 1,239,565 - - 18.91 15.41

MW-15D 639,092 1,239,644 - - 19.83 16.4

MW-15S 639,095 1,239,646 - - 20.01 16.36

MW-16D 639,274 1,239,778 - - 22.24 18.76

MW-16S 639,271 1,239,775 - - 22.37 18.73

AF-MW-1 638,398 1,239,425 - - 13.26 13.49

(a) Horizontal Coordinates shown are NAD 83/98 Washington State Plane Coordinates (North Zone) in US Survey Feet.
(b) Elevation in feet above Mean Lower Low Water (MLLW), surveyed in 1999.
(c) Elevation in feet above MLLW 1983-2001 values, surveyed in 2012.
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TABLE 2-3
SURFACE SEDIMENT SAMPLE STATION

SUPPLEMENTAL RI COORDINATES AND ELEVATIONS
CORNWALL AVENUE LANDFILL SITE

BELLINGHAM, WASHINGTON

Page 1 of 1

Sample Location 
Identification Northing (a) Easting (a)

Mudline Elevation 
(b)

SRI-SED-1 638,370 1,239,050 -0.9
SRI-SED-2 638,812 1,239,157 -6.1
SRI-SED-3 638,868 1,239,095 -11.4
SRI-SED-4 639,112 1,239,394 -5.9
SRI-SED-5 639,158 1,239,338 -7.7
SRI-SED-6 639,249 1,239,493 -7.5

(a)  Washington state plane north zone NAD83.
(b)  Elevation in ft above MLLW.

8/14/2013  \\edmdata01\projects\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Tables\Tables 2-2, 2-3Table 2-
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TABLE 4-1
MONITORING WELL GROUNDWATER ELEVATIONS

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Well Date Time
Depth to Water 

(ft) (a)

Groundwater 
Elevation 
(ft MLLW)

MW-1 8/21/2002 14:50 5.32 8.83
MW-1 8/14/2012 11:23 6.44 7.71
MW-1 9/26/2012 9:28 7.05 7.10
MW-2 8/21/2002 14:30 8.22 8.42
MW-3 8/21/2002 14:28 6.95 9.16
MW-4 8/21/2002 15:20 5.33 9.62
MW-5 8/21/2002 13:45 5.20 11.59
MW-6 8/21/2002 13:54 4.44 11.93
MW-6 8/14/2012 11:28 7.59 8.78
MW-6 9/26/2012 9:40 8.23 8.14
MW-7 8/21/2002 14:00 8.54 8.96
MW-8 8/21/2002 14:00 10.45 8.25
MW-9 8/21/2002 14:17 5.47 8.67
MW-9 8/14/2012 11:20 6.59 7.55
MW-9 9/26/2012 9:22 7.21 6.93
MW-10 8/21/2002 14:22 6.43 9.49

AF-MW-1 8/14/2012 11:16 5.92 7.34
AF-MW-1 9/26/2012 9:16 6.53 6.73

CL-MW-101 8/14/2012 11:26 5.50 8.05
CL-MW-101 9/26/2012 9:33 6.09 7.46
CL-MW-102 8/14/2012 11:40 5.96 8.78
CL-MW-102 9/26/2012 9:30 6.41 8.33
CL-MW-103 8/14/2012 11:32 6.21 8.72
Cl-MW-103 9/26/2012 9:38 7.04 7.89
MW-11D 8/14/2012 11:07 9.61 6.24
MW-11D 9/26/2012 9:11 9.94 5.91
MW-11S 8/14/2012 11:10 9.64 6.30
MW-11S 9/26/2012 9:13 9.74 6.20
MW-12D 8/14/2012 11:02 10.79 6.35
MW-12D 9/26/2012 9:07 11.12 6.02
MW-12S 8/14/2012 10:58 11.10 6.03
MW-12S 9/26/2012 9:09 11.39 5.74
MW-13D 8/14/2012 10:54 11.81 6.43
MW-13D 9/26/2012 8:58 12.15 6.09
MW-13S 8/14/2012 10:51 12.39 5.80
MW-13S 9/26/2012 9:01 12.71 5.48
MW-14D 8/14/2012 10:40 11.97 6.93
MW-14D 9/26/2012 8:53 12.47 6.43
MW-14S 8/14/2012 10:45 12.07 6.84
MW-14S 9/26/2012 8:50 12.44 6.47
MW-15D 8/14/2012 10:33 12.96 6.87

MW-15D 9/26/2012 8:47 13.50 6.33
MW-15S 8/14/2012 10:31 13.42 6.59
MW-15S 9/26/2012 8:44 13.85 6.16
MW-16D 8/14/2012 10:22 16.13 6.11
MW-16D 9/26/2012 8:39 16.53 5.71
MW-16S 8/14/2012 10:26 16.34 6.03
MW-16S 9/26/2012 8:41 16.66 5.71
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TABLE 4-1
MONITORING WELL GROUNDWATER ELEVATIONS

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Well Date Time
Depth to Water 

(ft) (a)

Groundwater 
Elevation 
(ft MLLW)

HS-MW-19 (b) 9/26/2012 8:20 8.97 7.56
HS-MW-7 (b) 9/26/2012 8:23 9.41 6.28
HS-MW-4 (b) 9/26/2012 8:16 8.89 7.22
TL-MW-1 (b) 9/26/2012 8:32 8.4 5.77

(a) Depth to water measured from top of casing.
(b) R.G. Haley groundwater monitoring well
ft = Feet
MLLW = Mean Lower Low Water
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TABLE 4-2
GROUNDWATER AND SURFACE WATER ELEVATION

TIDAL INFLUENCE DATA - 1998
CORNWALL AVENUE LANDFILL SITE

BELLINGHAM, WASHINGTON

Page 1 of 1

t1

Time Lag
Between

MW-2 Bellingham Bay
Maximum Minimum Time Maximum Minimum t0 and MW-2

Groundwater Groundwater Between Water Water Time Between Based on Minimum
Elevation Elevation Max. & Min. Elevation Elevation Max. & Min. Elevation Data

Date (ft, MLLW) (ft, MLLW) (hours) (ft, MLLW) (ft, MLLW) (hours) (hours)

06/27/98 4.24 4.06 8.17 11.02 0.79 16.67 3.17
06/28/98 4.30 4.05 7.83 10.89 1.36 17.00 3.67
06/29/98 4.23 4.01 16.83 10.93 2.47 16.67 3.83
06/30/98 4.16 3.99 16.67 10.86 3.68 17.00 4.33
07/01/98 4.09 4.00 17.83 10.70 4.83 17.33 3.17
07/02/98 4.16 4.01 6.50 10.35 4.62 8.50 2.00
07/03/98 4.23 3.98 8.00 10.31 3.95 7.50 3.50
07/04/98 4.22 3.95 9.83 10.06 3.34 7.83 4.67
07/05/98 4.16 3.87 9.33 9.79 2.43 7.67 4.00
07/06/98 4.13 3.90 9.33 9.80 1.87 8.67 3.83
07/07/98 4.16 3.92 9.00 9.90 1.22 8.17 3.50
07/08/98 4.20 3.93 10.17 9.97 0.91 7.17 4.83
07/09/98 4.27 3.98 9.50 10.35 0.99 7.83 3.50
07/10/98 4.23 3.93 9.50 10.79 0.62 17.33 3.67
07/11/98 4.08 3.86 14.33 11.11 0.65 17.00 3.83
07/12/98 4.20 4.02 9.00 10.93 0.88 17.00 3.33
07/12/98 4.02 9.00 0.88 17.00 3.33

Average: 10.74 12.46 3.68

ft = feet
MLLW = Mean Lower Low Water

Bellingham Bay
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TABLE 4-3 
TIDAL INFLUENCE AT DOWNGRADIENT PERIMETER WELLS - 2012

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 1

Monitoring 
Well

Top of Casing 
Elevation (a) Measurement Date

Measurement 
Time High/Low Tide

Depth to Water 
(Ft BGS)

Groundwater 
Elevation
(MLLW)

Groundwater 
Elevation Change 

(Ft)
Vertical Gradient 

(Ft, Average)

7/30/2012 9:56 AM Low 9.04 6.90

7/30/2012 6:00 PM High 9.05 6.89

7/30/2012 9:58 AM Low 9.24 6.61

7/30/2012 6:02 PM High 9.34 6.51

7/30/2012 10:03 AM Low 10.93 6.20

7/30/2012 6:04 PM High 10.88 6.25

7/30/2012 10:00 AM Low 10.55 6.59

7/30/2012 6:06 PM High 10.54 6.60

7/30/2012 10:00 AM Low 12.19 6.00

7/30/2012 6:07 PM High 12.10 6.09

7/30/2012 9:59 AM Low 11.30 6.94

7/30/2012 6:08 PM High 11.47 6.77

7/30/2012 9:58 AM Low 11.69 7.22

7/30/2012 6:10 PM High 11.60 7.31

7/30/2012 9:57 AM Low 11.45 7.45

7/30/2012 6:11 PM High 11.46 7.44

7/30/2012 9:52 AM Low 13.01 7.00

7/30/2012 6:14 PM High 13.05 6.96

7/30/2012 9:55 AM Low 12.63 7.20

7/30/2012 6:15 PM High 12.63 7.20

7/30/2012 9:51 AM Low 15.62 6.75

7/30/2012 6:17 PM High 17.74 (b) 4.63

7/30/2012 9:50 AM Low 15.67 6.57
7/30/2012 6:18 PM High 15.56 6.68

(a) Elevations based on surveys conducted in 2012 by Wilson Engineering and Pacific Surveying and Engineering.

(b) Depth to water measurement appears to be erroneous for the high-tide reading and is rejected from this evaluation.

(c) Vertical gradient calculated based on low tide readings from the shallow and deep well pair (see note b).

BGS = Below Ground Surface

Ft = Feet Tide Information Time Tidal Elevation (Ft MLLW)

MLLW = Mean Lower Low Water Low Tide 9:27:00 AM -1.8

NC = Not calculated (see note b) High Tide 5:23:00 PM 8

MW-11S 15.94 -0.01

-0.335

MW-11D 15.85 -0.10

MW-12S 17.13 0.05

0.37

MW-12D 17.14 0.01

MW-13S 18.19 0.09

0.81

MW-13D 18.24 -0.17

MW-14S 18.91 0.09

0.18

MW-14D 18.90 -0.01

MW-15S 20.01 -0.04

0.22

MW-15D 19.83 0.00

MW-16S 22.37 NC

-0.18 (c)

MW-16D 22.24 0.11
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TABLE 5-1
SEDIMENT SITE SCREENING LEVELS FOR CONSTITUENTS DETECTED IN SEDIMENT 

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

ANALYTE (BY GROUP) a CAS No.
SMS
 SQS

SMS 
CSL/MCUL

Dry Weight
 SQS

Dry Weight
 CSL

Applicable
Practical Quantitation 

Level (PQL)b

Natural
 Background 

Concentrationc

Human Health Screening Level
(Site Specific Cleanup Level for 

Bioaccumulative Affects)
Heavy Metals mg/kg-dry wt mg/kg-dry wt mg/kg-dry wt mg/kg-dry wt mg/kg-dry wt mg/kg-dry wt mg/kg-dry wt

7440-38-2 57 93 57 93 0.2 11 11
7440-43-9 5.1 6.7 5.1 6.7 (h)
7440-47-3 260 270 260 270
7440-50-8 390 390 390 390
7439-92-1 450 530 450 530 (h)
7439-97-6 0.41 0.59 0.41 0.59 0.025 0.2 0.41(g)

7440-22-4 6.1 6.1 6.1 6.1
7440-66-6 410 960 410 960

Polycyclic Aromatic Hydrocarbons (PAHs) mg/kg OC d mg/kg OC d µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt
120-12-7 220 1,200 960 960
191-24-2 31 78 670 720
206-44-0 160 1,200 1,700 2,500
85-01-8 100 480 1,500 1,500

129-00-0 1,000 1,400 2,600 3,300
91-57-6 38 64 670 670
91-20-3 99 170 2,100 2,100
56-55-3 110 270 1,300 1,600 (h)
50-32-8 99 210 1,600 1,600 (h)

218-01-9 110 460 1,400 2,800 (h)
193-39-5 34 88 600 690 (h)

Total Benzo. 230 450 3,200 3,600 (h)
Total LPAHs 370 780 5,200 5,200
Total HPAH 960 5,300 12,000 17,000

Other Semi-volatile Organics µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt
108-95-2 420 1,200 420 1,200

Phthalate Esters mg/kg OC d mg/kg OC d µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt
84-66-2 61 110 200 1,200

131-11-3 53 53 71 160
84-74-2 220 1,700 1,400 5,100

117-84-0 58 4,500 6,200 6,200
117-81-7 47 78 1,300 3,100

Polychlorinated Biphenyls (PCBs) mg/kg OC d mg/kg OC d µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt µg/kg dry wt
6 6
6 6
6 6
6 6

Total PCBs 12 65 130 1,000 -- -- --

Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Bis(2-ethylhexyl) phthalate

Indeno(1,2,3-cd)pyrene
Benzofluoranthenes (total)

Dimethyl phthalate

Di-n-octyl phthalate

WAC 173-204 Sediment Management

 Standards (SMS)b

WAC 173-204 Dry Weight Equivalents of 

SMS Criteriac

Benzo(a)pyrene

Phenol

Di-n-butyl phthalate

Chrysene

Total LPAHe

Naphthalene

Cadmium

Silver

Total HPAHf

Chromium (Total)

Lead
Mercury

Zinc

Phenanthrene

Benz(a)anthracene

Diethyl phthalate

Pyrene

Copper

2-Methylnaphthalene

Anthracene
Benzo(g,h,i)perylene
Fluoranthene

Reference Values for Determination
 of Site-Specific Cleanup Standard

Sediment Protective of Benthic Toxicity 2,3

Arsenic

Protection of Human Health and Higher Trophic Organisms through Seafood 
Consumption 3
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TABLE 5-1
SEDIMENT SITE SCREENING LEVELS FOR CONSTITUENTS DETECTED IN SEDIMENT 

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

a
b SQS is no affects value. CSL is minor affects value.
d

e

f

g
h Bioaccumulative compound.  PCB bioaccumlative-based SL used as surrogate for the purposes of the RI/FS.

2

3

4

Abbreviations:

CSL Cleanup screening level. OC Organic carbon.
Ecology Washington State Department of Ecology. SMS Sediment Management Standards.

HPAH High molecular weight polycyclic aromatic hydrocarbon. SQS Sediment quality standards.

LPAH Low molecular weight polycyclic aromatic hydrocarbon. WAC Washington Administrative Code.
MCUL Maximum cleanup level. wt Weight.

Where available information indicates that a potentially significant release of hazardous substances has occurred to 
sediments, and the released hazardous substances do not have SMS numeric criteria (e.g., petroleum, organotins, 
dioxin/furans, woodwaste, or solid waste), Ecology should be consulted regarding appropriate evaluation methods. 

Numerical Criteria Notes:

This table is adapted from the Harris Avenue Site Baywide Screening Level worksheet developed in cooperation with the 
Washington State Department of Ecology.  Some of the notes have been removed as they are not applicable to this table.

PQL was selected as the screening level for bioaccumulative affects from PCBs.  The PQL for PCBs in sediment 
recommended in Ecology's Sediment Sampling and Analysis Plan Appendix (Ecology 2008) is 6 g/kg dry weight.

Analytes listed are those with promulgated SMS criteria. Consideration of other analytes should be evaluated with Ecology.

The total LPAH criterion represents the sum of the following low molecular weight polynuclear aromatic compounds: naphthalene, 
acenaphthylene, acenaphthene, fluorene, phenanthrene, and anthracene. 

The listed values represent concentrations in parts per million "normalized" on a total organic carbon basis.  To 
normalize to total organic carbon, the dry-weight concentration for each parameter is divided by the decimal fraction 
representing the percent total organic carbon content of the sediment.

The total HPAH criterion represents the sum of the following high molecular weight polynuclear aromatic compounds: fluoranthene, pyrene, 
benz(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3)pyrene, dibenz(a,h)anthracene, and benzo(g,h,i)perylene. 

Process Notes:
The SMS numeric criteria as promulgated are based on protection of benthic toxicity.  If site-specific bioassay data 
indicate no adverse affects to benthic organisms, the sediment can be considered to “pass” the applicable sediment 
quality standards (SQS) of WAC 173-204-320 through 340 even though it may exceed these chemical criteria (WAC
173-204-310(2)). Bioassay testing may be used for any chemical, and may also be required for chemicals that have 
no CSL or SQS value.

SQS criteria adequately protective of human health based on results from the Whatcom Waterway CAP.
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TABLE 5-2
GROUNDWATER SITE SCREENING LEVELS FOR CONSTITUENTS DETECTED IN GROUNDWATER 

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 3

Surface Water 
ARAR - Aquatic 

Life - 
Marine/Chronic -  

Ch. 173-201A 
WAC

Surface Water 
ARAR - Aquatic 

Life - 
Marine/Chronic - 
Clean Water Act 

§304

Surface Water 
ARAR - Aquatic 

Life - 
Marine/Chronic - 
National Toxics 

Rule, 40 CFR 131

Surface Water 
ARAR - Human 
Health – Marine 
– Clean Water 

Act §304

Surface Water 
ARAR - Human 

Health – Marine – 
National Toxics 
Rule, 40 CFR 

131

Surface Water, 
Method B, Most-

Restrictive, 
Standard 

Formula(a)

Koc
(Soil Organic 

Carbon-
Water 

Partitioning 
Coefficient) 

(L/kg)

WAC 173-
204 Marine 
SQS (mg/kg 

organic 
carbon)

WAC 173-
204 Marine 
SQS (mg/kg 
dry weight)

(MTCA -A) (ma-wac) (ma-cwa) (ma-ntr) (hh-cwa) (hh-ntr) (sw-b) (sed) (pql)
Total Petroleum Hydrocarbons

Gasoline Range Hydrocarbons in ug/L 800 250 800 (MTCA -A)
Diesel Range Hydrocarbons in ug/L 500 250 500 (MTCA -A)
Oil Range Hydrocarbons in ug/L 500 500 500 (MTCA -A)

Heavy Metals
Arsenic in ug/L(d) 5.0 36 36 36 0.14 0.14 57 2000 0.5 5.0 (MTCA -A)
Chromium (Total) in ug/L 50 260 0.5 50 (MTCA -A)
Copper in ug/L 3.1 3.1 2.4 2900 390 18000 0.5 2.4 (ma-ntr)
Lead in ug/L 15 8.1 8.1 8.1 450 45 0.1 8.1 (ma-wac)
Mercury in ug/L 2.0 0.025 0.94 0.025 0.15 0.41 7.9 0.001 0.025 (ma-wac)
Nickel in ug/L 8.2 8.2 8.2 4600 4600 0.5 8.2 (ma-wac)
Selenium in ug/L 71 71 71 4200 1 71 (ma-wac)
Thallium ug/L 0.47 6.3 0.2 0.47 (hh-cwa)
Zinc in ug/L 81 81 81 26000 17000 410 6600 4 81 (ma-wac)

Conventionals and Other Metals
pH in pH units 7.0< pH <8.5 6.2‡< pH <8.5 see note
NH3 - Ammonia(g) in mg/L 0.035 0.035 (ma-wac)
Total Organic Carbon in mg/L
Cyanide in mg/L 0.0028(h) 16 220 0.005 16 (hh-cwa)
Manganese in mg/L 0.1 0.00005 0.1 (hh-cwa)

Volatile Organic Compounds
1,2,4-Trimethylbenzene in ug/L 2
1,2-Dichlorobenzene in ug/L 1300 17000 4200 380 2.3 6.1 0.2 6.1 (sed)
1,4-Dichlorobenzene in ug/L 190 2600 620 3.1 5 0.2 5 (sed)
Acetone in ug/L 0.58 20
Benzene in ug/L 5.0 51 71 23 62 0.5 23 (sw-b)
Carbon disulfide in ug/L 46 0.5
Chlorobenzene in ug/L 1600 21000 5000 220 0.5 1600 (hh-cwa)
Ethylbenzene in ug/L 2100 29000 6900 200 0.5 2100 (hh-cwa)
Isopropylbenzene in ug/L 2
m,p-Xylenes in ug/L 0.5
n-Butylbenzene in ug/L 2
n-Propylbenzene in ug/L 2
o-Xylene in ug/L 240 0.5
p-Isopropyltoluene (4-Isopropyltoleuene) in ug/L 2
sec-Butylbenzene in ug/L 2
Styrene in ug/L 910 0.5
tert-Butylbenzene in ug/L 2
Toluene in ug/L 15000 200000 19000 140 0.5 15000 (hh-cwa)
Naphthalene in ug/L 160 4900 1200 99 83 0.2 83 (sed)

Polycyclic Aromatic Hydrocarbons (PAHs)
Acenaphthene in ug/L 990 640 4900 16 3.3 0.01 3.3 (sed)
Acenaphthylene in ug/L 66 0.01
Anthracene in ug/L 40000 110000 26000 23000 220 9.6 0.01 9.6 (sed)
Fluoranthene in ug/L 140 370 90 49000 160 3.3 0.01 3.3 (sed)
Fluorene in ug/L 5300 14000 3500 7700 23 3 0.01 3 (sed)
Phenanthrene in ug/L 16690 100 6 0.01 6 (sed)
Pyrene in ug/L 4000 11000 2600 68000 1000 15 0.01 15 (sed)
1-Methylnaphthalene in ug/L 0.01
2-Methylnaphthalene in ug/L 2478 38 15 0.01 15 (sed)
Naphthalene in ug/L 4900 1200 99 83 0.01 83 (sed)

22
10000

MTCA Method A 
or Natural 

Background

APPLICABLE GROUNDWATER VALUES

Applicable
Practical 

Quantitation 
Level (PQL)

for RI 
Analyses(e)

Marine Sediment Quality 
Standards 

Calculated 
Porewater 

Concentration 
Protective of 

Marine 
Sediment(c)

Most Stringent Groundwater 
Screening Level(f)

Groundwater Protective of Surface Water

Groundwater Protective of Sediment(1)

71

52
65
5

ANALYTE (BY GROUP)

Kd
(Distribution 

Coefficient for 
metals) 
(L/kg)

29

62

Partitioning/Distribution 
Coefficients(b)
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TABLE 5-2
GROUNDWATER SITE SCREENING LEVELS FOR CONSTITUENTS DETECTED IN GROUNDWATER 

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 3

Surface Water 
ARAR - Aquatic 

Life - 
Marine/Chronic -  

Ch. 173-201A 
WAC

Surface Water 
ARAR - Aquatic 

Life - 
Marine/Chronic - 
Clean Water Act 

§304

Surface Water 
ARAR - Aquatic 

Life - 
Marine/Chronic - 
National Toxics 

Rule, 40 CFR 131

Surface Water 
ARAR - Human 
Health – Marine 
– Clean Water 

Act §304

Surface Water 
ARAR - Human 

Health – Marine – 
National Toxics 
Rule, 40 CFR 

131

Surface Water, 
Method B, Most-

Restrictive, 
Standard 

Formula(a)

Koc
(Soil Organic 

Carbon-
Water 

Partitioning 
Coefficient) 

(L/kg)

WAC 173-
204 Marine 
SQS (mg/kg 

organic 
carbon)

WAC 173-
204 Marine 
SQS (mg/kg 
dry weight)

(MTCA -A) (ma-wac) (ma-cwa) (ma-ntr) (hh-cwa) (hh-ntr) (sw-b) (sed) (pql)

MTCA Method A 
or Natural 

Background

APPLICABLE GROUNDWATER VALUES

Applicable
Practical 

Quantitation 
Level (PQL)

for RI 
Analyses(e)

Marine Sediment Quality 
Standards 

Calculated 
Porewater 

Concentration 
Protective of 

Marine 
Sediment(c)

Most Stringent Groundwater 
Screening Level(f)

Groundwater Protective of Surface Water

Groundwater Protective of Sediment(1)

ANALYTE (BY GROUP)

Kd
(Distribution 

Coefficient for 
metals) 
(L/kg)

Partitioning/Distribution 
Coefficients(b)

Total Naphthalenes in ug/L 160
Benz(a)anthracene in ug/L 0.018 0.031 0.3 360000 110 0.31 0.01 0.018 (hh-cwa)
Benzo(a)pyrene in ug/L 0.018 0.031 0.03 970000 99 0.1 0.01 0.018 (hh-cwa)
Benzo(b)fluoranthene in ug/L 0.018 0.031 0.3 1200000 0.01 0.018 (hh-cwa)
Benzo(k)fluoranthene in ug/L 0.018 0.031 3 1200000 0.01 0.018 (hh-cwa)
Chrysene in ug/L 0.018 0.031 30 400000 110 0.28 0.01 0.018 (hh-cwa)
Indeno(1,2,3-cd)pyrene in ug/L 0.018 0.031 0.3 3500000 34 0.0097 0.01 0.01 (pql)
Total cPAHs TEQ in ug/L 0.1 0.018 0.031 0.03 970000 99 0.1 0.018 (hh-cwa)

Other Semi-Volatile Organics
1,4-Dichlorobenzene in ug/L 190 2600 620 3.1 5 1 5 (sed)
2,3,4,6-Tetrachlorophenol ug/L 1
2,4,5-Trichlorophenol in ug/L 3600 1600 5 3600 (hh-cwa)
2,4,6-Trichlorophenol in ug/L 2.4 6.5 3.9 380 3 3 (pql)
4-Methylphenol in ug/L 0.67 2
Bis(2-ethylhexyl) phthalate in ug/L 2.2 5.9 3.6 110000 47 0.43 3 3 (pql)
Carbazole in ug/L 3400
Dibenzofuran in ug/L 15
Dimethyl phthalate in ug/L 1100000 2900000 31.59 53 1700 1 1700 (sed)
m,p-Cresol (2:1 ratio) ug/L
N-Nitrosodiphenylamine in ug/L 6 16 9.7 1300 11 8.5 1 6 (hh-cwa)
Pentachlorophenol in ug/L 7.9 7.9 7.9 3 8.2 1.5 590 0.36 10 10 (pql)
Phenol in ug/L 1700000 4600000 560000 29 0.42 580 1 580 (sed)

Polychlorinated Biphenyls (PCBs)
Aroclor 1016 in ug/L 0.03 0.003 110000 0.01 0.01 (pql)
Aroclor 1221 in ug/L 0.01
Aroclor 1232 in ug/L 0.01
Aroclor 1242 in ug/L 0.01
Aroclor 1248 in ug/L 0.01
Aroclor 1254 in ug/L 0.03 0.0001 0.01 0.01 (pql)
Aroclor 1260 in ug/L 0.03 820000 0.01 0.03 (ma-ntr)
Total PCBs in ug/L 0.1 0.03 0.03 0.03 0.000064 0.00017 310000 12 0.039 0.025 0.025 (pql)

Radiochemistry
Gross Beta (mrem/yr) 4.0

Dioxins/Furans
Total HpCDF in ug/L 0.000025
Total HxCDD in ug/L 0.000025
Total HxCDF in ug/L 0.000025
Total PeCDF in ug/L 0.000025
Total TCDD in ug/L 0.00001
1,2,3,4,7,8-HxCDD in ug/L 0.00005
1,2,3,7,8,9-HxCDD in ug/L 0.00005
OCDD in ug/L 0.0001
1,2,3,4,6,7,8-HpCDF in ug/L 0.00005
1,2,3,4,7,8,9-HpCDF in ug/L 0.00005
OCDF in ug/L 0.0001

0.725

4.0 mrem/yr or 50 pCi/L 
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TABLE 5-2
GROUNDWATER SITE SCREENING LEVELS FOR CONSTITUENTS DETECTED IN GROUNDWATER 

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 3 of 3

Numerical Criteria Notes: Process Notes:
Blank cells are intentional. 1

a

b

c
d
e

f
g
h
‡

Abbreviations:
ARAR Applicable or Relevant and Appropriate Requirement. HxCDD Hexachlorodibenzo-p-dioxin. OCDD Octachlorodibenzo-p-dioxin. RI Remedical Investigation

Ch Chapter. HxCDF Hexachlorodibenzofuran. OCDF Octachlorodibenzofuran. SQS Sediment quality standards.
CFR Code of Federal Regulations Kd Distribution coefficient PAH Polycyclic aromatic hydrocarbon TCDD Tetrachlordibenzo p dioxin

The criteria for cyanide is based on the weak acid dissociable method in the 19th Ed. Standard Methods for the Examination of Water and Wastewater.
pH 6.2 is the lower-end of natural background groundwater pH range, calculated from Whatcom County background data, in accordance with WAC 173-340-709(3).

In accordance with WAC 173-340-730(3)(b)(iii), if sufficiently protective health-based criteria or standards have not been established under applicable state and federal laws, 
Method B values have been developed. Method B values are most restrictive of carcinogenic or non-carcinogenic values presented in Ecology's Cleanup Levels and Risk 
Calculation (CLARC) Database and pulled on May 15, 2012.  

Calculated assuming equilibrium partitioning: Cw (porewater) = Sediment Quality Standard (SQS; WAC 173-204-320) / Kd.
For arsenic, state-wide background arsenic concentration of 5 µg/L from WAC 173-340-900 Table 720-1 may be applicable based on site-specific hydrogeology.

Most stringent of values protective of marine surface water, sediment, and vapor intrusion.

Groundwater concentrations that are protective of sediments are calculated 
using an equilibration partitioning method. Site-specific data (e.g., distribution 
coefficient [Kd], soil organic carbon water partitioning coefficient [Koc], etc.) 
can be used to calculate if porewater is protective of sediments. In this table, 
the equilibrium partitioning equation is used with default parameters and is 
defined to achieve sediment concentrations protective of benthic toxicity. 
Where sediment Screening Levels are set to protect human health through 
seafood consumption, protective groundwater concentrations may need to be 
calculated to protect sediment quality for that pathway.PQL is the lowest concentration that can be reliably measured within specified limits of precision, accuracy, representativeness, completeness, and comparability during routine 

laboratory operating conditions, using department approved methods. Values are reported from Columbia Analytical Services, Inc. (Kelso, WA) and Analytical Resources, Inc. 
(Tukwila, WA).

Values from Ecology's CLARC Database May 15, 2012; except as noted.

Calculated using samples' total ammonia, pH, and temperature with equation from USEPA Gold Book (USEPA 1986).

CFR Code of Federal Regulations. Kd Distribution coefficient. PAH Polycyclic aromatic hydrocarbon TCDD Tetrachlordibenzo-p-dioxin.
cPAH Carcinogenic polycyclic aromatic hydrocarbon. Koc Soil organic carbon water partitioning coefficient. PeCDF Pentachlorodibenzofuran. TEQ Toxic equivalent quantity.

HpCDF Heptachlorodibenzofuran. MTCA Model Toxics Control Act PQL Practical Quantitation Limit. WAC Washington Administrative Code.

This table is adapted from the Harris Avenue Site Baywide Screening Level worksheet developed in cooperation with the Washington State Department of Ecology.
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TABLE 5-3
SOIL SITE SCREENING LEVELS FOR CONSTITUENTS DETECTED IN SOIL 

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Unsaturated Soil 
Concentration 
Protective of 

Leachability to 
Groundwater for 

Unrestricted Land 
Use (mg/kg)(b)

Soil, Method A, 
Unrestricted 

Land Use, Table 
Value 

(mg/kg)(a,e)

Soil, Method B, Most-
Restrictive Standard Formula 

Value, Direct Contact 
(ingestion only), Unrestricted 

Land Use (mg/kg)(a,f)
(gwl-u) (mA) (mB) (back) (pql)

T t l P t l H d b

Most Stringent Unrestricted Soil 
Screening Level (mg/kg)(i)

(This value may vary for saturated versus 
unsaturated soil if most stringent value is 
associated with groundwater intrusion.)

Unsaturated Soil Saturated Soil

Natural 
Background 

Concentration
(mg/kg)(g)

Applicable
Practical 

Quantitation 
Level (PQL)

for RI Analyses 
(mg/kg)(h)

ANALYTE (BY GROUP)

Henrys 
Law 

Constant 
(Hcc; 

unitless)

Kd 

(Distribution 
Coefficient for 
metals) (L/kg)

APPLICABLE SOIL VALUES

Calculated Values

 Groundwater 
Screening Level 
(refer to Table 5-

2)

Saturated Soil 
Concentration 
Protective of 

Leachability to 
Groundwater for 

Unrestricted 
Land Use 
(mg/kg)(c)

(gwl-s)

Soil Protective of Groundwater(2,3)

Soil Protective of
Direct Contact by Humans(d,1)Constants and Coefficients(a)

Koc (Soil 
Organic 

Carbon-Water 
Partitioning 
Coefficient) 

(L/kg)
Total Petroleum Hydrocarbons

800 100 ¥ 5 30 (mA) 30 (mA)
500 2000 ¥ 25 2000 (mA) 2000 (mA)
500 2000 ¥ 100 2000 (mA) 2000 (mA)

2000 ¥ 2000 (mA) 2000 (mA)
Heavy Metals

8.8 0 80 1 0.1 80 (mB) 80 (mB)
50 48 0.5 48 (back) 48 (back)
2.4 22 0 1.1 3200 36 0.2 36 (back) 36 (back)
8.1 10000 0 1600 1000 24 0.1 1000 (mA) 81 (gwl-s)

0.025 52 0.47 0.026 24 0.07 0.025 0.07 (back) 0.07 (back)
8.2 65 0 11 1600 48 0.5 48 (back) 48 (back)
81 62 0 100 24000 85 1 100 (gwl-u) 5 (gwl-s)

Mercury Speciation
0.89

Volatile Organic Compounds
2100 200 0.32 18 8000 0.005 18 (gwl-u) 1 (gwl-s)
15000 140 0 27 110 6400 0 005 110 (gwl-u) 6 4 (gwl-s)

Nickel
Mercury(k)

Mercury (elemental)(k)

Zinc

Chromium (Total)
Copper

Cadmium

0.053

Oil Range Hydrocarbons
Bunker C

Lead

Gasoline Range Hydrocarbons
Diesel Range Hydrocarbons

Ethylbenzene(k)
Toluene(k)

81
0.0013
0.54

5

1
6 415000 140 0.27 110 6400 0.005 110 (gwl-u) 6.4 (gwl-s)

1000 230 0.28 9.1 16000 0.02 9.1 (gwl-u) 0.52 (gwl-s)
Polycyclic Aromatic Hydrocarbons (PAHs)

3.3 4900 0.0064 0.34 4800 0.005 0.34 (gwl-u) 0.017 (gwl-s)
0.005

9.6 23000 0.0027 4.5 24000 0.005 4.5 (gwl-u) 0.22 (gwl-s)
0.005

3.3 49000 0.00066 3.2 3200 0.005 3.2 (gwl-u) 0.16 (gwl-s)
3 7700 0.0026 0.47 3200 0.005 0.47 (gwl-u) 0.024 (gwl-s)
6 0.005

15 68000 0.00045 20 2400 0.005 20 (gwl-u) 1 (gwl-s)
35 0.005 35 (mB) 35 (mB)

15 320 0.005 320 (mB) 320 (mB)
83 1200 0.02 2.3 1600 0.005 2.3 (gwl-u) 0.12 (gwl-s)

0.018 360000 0.00014 0.13 1.4 0.005 0.13 (gwl-u) 0.0065 (gwl-s)
0.018 970000 0.000046 0.35 0.14 0.005 0.14 (mB) 0.017 (gwl-s)
0.018 1200000 0.0046 0.43 1.4 0.005 0.43 (gwl-u) 0.022 (gwl-s)

Toluene(k)

Acenaphthene
Acenaphthylene
Anthracene
Benzo(g,h,i)perylene

Xylenes (total)

2-Methylnaphthalene

Total Naphthalenes
Benzo(a)anthracene
Benzo(a)pyrene

Fluoranthene
Fluorene
Phenanthrene
Pyrene
1-Methylnaphthalene

Naphthalene(k)

Benzo(b)fluoranthene

6.4
0.52

0.017

0.22

0.16
0.024

1

0.12

0.0065
0.017
0.022 (g ) (g )

0.018 1200000 0.000034 0.43 14 0.005 0.43 (gwl-u) 0.022 (gwl-s)
( )

Benzo(k)fluoranthene 0.022
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TABLE 5-3
SOIL SITE SCREENING LEVELS FOR CONSTITUENTS DETECTED IN SOIL 

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Unsaturated Soil 
Concentration 
Protective of 

Leachability to 
Groundwater for 

Unrestricted Land 
Use (mg/kg)(b)

Soil, Method A, 
Unrestricted 

Land Use, Table 
Value 

(mg/kg)(a,e)

Soil, Method B, Most-
Restrictive Standard Formula 

Value, Direct Contact 
(ingestion only), Unrestricted 

Land Use (mg/kg)(a,f)
(gwl-u) (mA) (mB) (back) (pql)

Most Stringent Unrestricted Soil 
Screening Level (mg/kg)(i)

(This value may vary for saturated versus 
unsaturated soil if most stringent value is 
associated with groundwater intrusion.)

Unsaturated Soil Saturated Soil

Natural 
Background 

Concentration
(mg/kg)(g)

Applicable
Practical 

Quantitation 
Level (PQL)

for RI Analyses 
(mg/kg)(h)

ANALYTE (BY GROUP)

Henrys 
Law 

Constant 
(Hcc; 

unitless)

Kd 

(Distribution 
Coefficient for 
metals) (L/kg)

APPLICABLE SOIL VALUES

Calculated Values

 Groundwater 
Screening Level 
(refer to Table 5-

2)

Saturated Soil 
Concentration 
Protective of 

Leachability to 
Groundwater for 

Unrestricted 
Land Use 
(mg/kg)(c)

(gwl-s)

Soil Protective of Groundwater(2,3)

Soil Protective of
Direct Contact by Humans(d,1)Constants and Coefficients(a)

Koc (Soil 
Organic 

Carbon-Water 
Partitioning 
Coefficient) 

(L/kg)
0 018 400000 0 0039 0 14 140 0 005 0 14 ( l ) 0 0072 ( l )Ch 0 00720.018 400000 0.0039 0.14 140 0.005 0.14 (gwl-u) 0.0072 (gwl-s)
0.01 1800000 0.0000006 0.36 0.14 0.005 0.14 (mB) 0.018 (gwl-s)
0.01 3500000 0.000066 0.7 1.4 0.005 0.7 (gwl-u) 0.035 (gwl-s)

0.018 0.14 0.00076 0.14 (mB) 0.14 (mB)
Other Semi-Volatile Organics

3 380 0.00032 0.035 80 0.1 0.1 (pql) 0.1 (pql)
850 210 0.000082 7 1600 0.05 7 (gwl-u) 0.42 (gwl-s)

0.2
1 14000 0.000052 0.28 530 0.02 530 (mB) 0.014 (gwl-s)
3 110000 0.0000042 6.6 71 0.1 6.6 (gwl-u) 0.33 (gwl-s)

3400 6.3E-07 0.02
80 0.02 80 (mB) 80 (mB)

1700 0.02
140 1600 3.9E-08 5 8000 0.02 5 (gwl-u) 0.26 (gwl-s)
6 1300 0.00021 0.18 200 0.02 0.18 (gwl-u) 0.02 (pql)

10 590 0.000001 0.16 2.5 0.1 0.16 (gwl-u) 0.1 (pql)
Dioxins/Furans

0 000031 1 10E-05 0 0000052(j) 6 25E-06 1 10E-05 (mB) 1 10E-05 (mB)

Total cPAHs TEQ

Chrysene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene

2,4,6-Trichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
Benzyl butyl phthalate

Di-n-butyl phthalate

Bis(2-ethylhexyl) phthalate
Carbazole
Dibenzofuran
Dimethyl phthalate

N-Nitrosodiphenylamine
Pentachlorophenol

Summed Dioxin/Furan TEQ

0.0072
0.018
0.035

0.002
0.42

0.014
0.33

0.26
0.0095
0.0088

0.000031 1.10E-05 0.0000052(j) 6.25E-06 1.10E-05 (mB) 1.10E-05 (mB)Summed Dioxin/Furan TEQ
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TABLE 5-3
SOIL SITE SCREENING LEVELS FOR CONSTITUENTS DETECTED IN SOIL 

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Numerical Criteria Notes: Process Notes:
Blank cells are intentional. 1

a Values taken from Ecology's CLARC Database May 15, 2012; except as noted.
b
c

2
d
e

3

f

g Abbreviations:
h cPAH Carcinogenic polycyclic aromatic hydrocarbon.

Kd Distribution coefficient.
i Koc Soil organic carbon water partitioning coefficient.

PQL Practical Quantitation Limit.
TEQ Toxic equivalent quantity.

j

k

¥

This table is adapted from the Harris Avenue Site Baywide Screening Level worksheet developed in cooperation with the Washington State Department of Ecology.

Method B values are most restrictive of carcinogenic or non-carcinogenic values presented in Ecology's CLARC 
Database, pulled on May 15, 2012.

Values are from Ecology’s Natural Background Soil Metals Concentrations in Washington State (Ecology 1994).
PQL is the lowest concentration that can be reliably measured within specified limits of precision, accuracy, 
representativeness, completeness, and comparability during routine laboratory operating conditions, using department 

Appropriate Screening Levels for the protection of human health through direct contact with soil pathway are based on a site’s land use 
category (i.e., unrestricted or industrial). The point of compliance is established from the ground surface to 15 feet below ground surface 
only. This represents a reasonable estimate of the depth of soil that could be excavated during typical site activities (WAC 173-340-
740(6)(d)).

Calculated values from 3-phase model, per MTCA Equation 747-1, with groundwater value (Cw) as most stringent value 
Calculated values from 3-phase model, per MTCA Equation 747-1, with groundwater value (Cw) as most stringent value 
from groundwater screening level process (Table 1), and Dilution Factor = 1.

Direct contact criteria applicable for soils to 15-foot depth.

Value from Dave Bradley's Natural Background for Dioxins/Furans in Washington Soils—Technical Memorandum #8 
(Ecology 2010).

Because groundwater at Harris Avenue Shipyard is not a practicable source of drinking water in accordance with MTCA, 
many Method A soil cleanup levels are not applicable. Method A unrestricted cleanup levels used only if they are based 
on background or ARARs, or there are no corresponding Method B direct contact values.  Soil leachability to groundwater 
is addressed separately.  Method A values for diesel- and oil-range TPH based on accumulation of free product, not direct 
contact.

Most stringent of unrestricted direct contact values and leachability value for respective soil type (unsaturated or 
saturated).  These values depend on many site-specific factors, so numerical values are not displayed for this non-
site-specific example.

Analyte has the potential to contaminate indoor air to unacceptable levels via the vapor intrusion pathway, per Table B-1 
(Appendix B) of Ecology's Guidance for Evaluation of Soil Vapor Intrusion (Ecology 2009). Consult with Ecology, as a site-
specific vapor intrusion evaluation may be necessary.

Cleanup level can be calculated using volatile petroleum hydrocarbon (VPH) and extractable petroleum hydrocarbon 
(EPH) data, per WAC 173-340-700(8)(ii).

Under WAC 173-340-747(3)(e), if empirical site-specific groundwater data are available, they may be used to show that measured soil 
concentrations are protective of groundwater and will not cause an exceedance of the applicable groundwater cleanup level criteria.

Soil concentrations that are protective of groundwater are calculated using either of the methods listed in WAC 173-340-747(3). 
Concentrations may be derived from either saturated or unsaturated soil. The variable parameter three-phase partitioning model 
requires at least some site-specific data (e.g., distribution coefficient [Kd], soil bulk density, water-filled soil porosity, air filled soil 
porosity, or dilution factor) to calculate if soil is protective of groundwater. For this table, the fixed parameter three-phase partitioning 
model is used with default parameters queried from CLARC on May 15, 2012.
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TABLE 6-1
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SOIL SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 3

Sample Name AF-MW01-2 AF-MW01-5 AF-MW02-3 AF-MW02-5 AF-MW02-7 AF-SB01-2 AF-SB02-1 AF-SB04-1 AF-SB04-2 AF-SB04-3 AF-SB04-8
Sample Date 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/22/2004 7/22/2004 7/22/2004 7/22/2004

Sample Top Depth 2.5 10 5 10 15 4 0 0 4 8 8
Sample Bottom Depth (unsaturated soil)(a) (saturated soil)(a) 4 11.5 6.5 11.5 16.5 8 4 4 8 12 12

TOTAL METALS (mg/kg)
Cadmium 80 80 0.2 U 0.4 U 0.2 U 0.3 U 0.7 U 0.3 U 0.6 0.5 U NA 0.3 0.2 U
Chromium 48 48 37.7 23 50.2 43.1 19 39.5 38 51 NA 34.4 41.9
Copper 36 36 60.8 29.5 31.7 47.3 70.5 31.4 75.2 56.7 NA 48 44.1
Lead 1000 81 29 J 15 J 5 J 19 J 14 J 89 J 84 J 27 NA 42 44
Mercury 0.07 0.07 0.04 0.1 U 0.04 U 0.06 U 0.07 U 0.08 U 0.07 0.18 NA 0.09 0.08
Nickel 48 48 35 36 55 48 19 31 50 31 NA 29 45
Zinc 100 5 62.9 58 43.3 75.5 46 87 237 64 NA 77.5 76.8

VOLATILES (mg/kg)
Ethylbenzene 18 1 0.026 U 0.092 U 0.41 U 0.031 U 0.038 U 0.032 U 0.028 U NA 0.82 0.093 NA
Toluene 110 6.4 0.026 U 0.092 U 0.42 0.031 U 0.038 U 0.032 U 0.028 U NA 0.028 U 0.029 U NA
Total Xylenes 9.1 0.52 0.039 U 0.136 U 0.39 0.0465 U 0.0565 U 0.0485 U 0.042 U NA 0.222 0.0815 NA

PAHs (mg/kg)
1-Methylnaphthalene 35 35 0.018 0.015 U 81 7.1 0.16 NA 0.12 NA 52 120 73
2-Methylnaphthalene 320 320 0.032 0.015 U 150 12 0.26 NA 0.11 NA 96 240 140
Acenaphthene 100 5.1 0.049 0.015 U 4.4 0.42 0.011 NA 0.0094 U NA 2.6 4.3 2.5
Acenaphthylene --- --- 0.0072 U 0.015 U 0.74 0.1 0.0098 U NA 0.016 NA 0.66 1.1 0.62
Anthracene 4.5 0.22 0.051 0.015 U 0.87 0.12 0.012 NA 0.024 NA 0.65 J 1.2 J 0.75 J
Benzo(a)anthracene 0.13 0.0065 0.051 0.015 U NA 0.021 U 0.0098 U NA 0.18 NA 0.36 0.38 0.22
Benzo(a)pyrene 0.14 0.017 0.022 0.015 U NA 0.021 U 0.0098 U NA 0.28 NA 0.32 0.18 0.12
Benzo(b)fluoranthene 0.43 0.022 0.032 0.015 U NA 0.021 U 0.0098 U NA 0.19 NA 0.36 0.16 0.1
Benzo(g,h,i)perylene --- --- 0.011 0.015 U NA 0.021 U 0.0098 U NA 0.11 NA 0.21 0.07 0.061
Benzo(k)fluoranthene 0.43 0.022 0.025 0.015 U NA 0.021 U 0.0098 U NA 0.22 NA 0.29 0.15 0.12
Chrysene 0.14 0.0072 0.052 0.015 U 0.21 0.029 0.0098 U NA 0.25 NA 0.49 0.58 0.35
Dibenz(a,h)anthracene 0.14 0.018 0.0072 U 0.015 U NA 0.021 U 0.0098 U NA 0.036 NA 0.057 0.06 U 0.038 U
Fluoranthene 3.2 0.16 0.28 0.015 U 0.6 0.065 0.013 NA 0.24 NA 0.87 1.5 0.85
Fluorene 0.47 0.024 0.063 0.015 U 4.6 0.49 0.02 NA 0.014 NA 3.7 7.5 3.5
Indeno(1,2,3-cd)pyrene 0.7 0.035 0.0087 0.015 U NA 0.021 U 0.0098 U NA 0.1 NA 0.18 0.06 U 0.041
Naphthalene 2.3 0.12 0.0072 U 0.015 U 0.87 0.021 U 0.017 NA 0.063 NA 2 15 9.2
Phenanthrene --- --- 0.31 0.015 U 12 1.1 0.042 NA 0.13 NA 10 20 12
Pyrene 20 1 0.2 0.015 U 1.2 0.12 0.017 NA 0.34 NA 1.5 2.5 1.5
Total Naphthalenes --- --- 0.0536 0.0225 U NA 19.1 0.437 NA 0.293 NA 150 375 222
Total cPAHs (TEQ) 0.14 0.14 0.0356 0.0136 U 0.173 0.0192 0.00887 U NA 0.366 NA 0.467 0.27 0.179

SEMIVOLATILES (mg/kg)
Bis(2-ethylhexyl) phthalate 6.6 0.33 0.1 0.15 U 0.28 U 0.11 0.098 U NA 0.094 U NA 0.22 0.1 U 0.079 U
Carbazole --- --- 0.072 U 0.15 U 0.28 U 0.091 U 0.098 U NA 0.094 U NA 0.16 0.1 U 0.079 U
Dibenzofuran 80 80 0.072 U 0.15 U 2 0.091 U 0.098 U NA 0.094 U NA 0.084 J 0.1 U 0.85
Dimethyl phthalate --- --- 0.072 U 0.15 U 0.28 U 0.091 U 0.098 U NA 0.094 U NA 0.68 0.1 U 0.079 U
Di-n-butyl phthalate 5 0.26 0.072 U 0.15 U 0.28 U 0.091 U 0.098 U NA 0.094 U NA 0.48 0.1 U 0.079 U
Pentachloropheno 0.16 0.1 0.36 U 0.74 U 1.4 U 0.45 U 0.49 U NA 0.47 U NA 0.4 U 0.61 J 0.65 J
N-Nitrosodiphenylamine 0.18 0.02 0.072 U 0.15 U 0.28 U 0.41 0.098 U NA 0.094 U NA 0.08 U 0.1 U 0.079 U
2,4,6-Trichlorophenol 0.1 0.1 0.36 U 0.74 U 1.4 U 0.45 U 0.49 U NA 0.47 U NA 0.4 U 0.51 U 0.4 U
2,4-Dimethylpheno 7 0.42 0.22 U 0.44 U 0.84 U 0.27 U 0.29 U NA 0.28 U NA 0.24 U 0.31 U 0.24 U
4,6-Dinitro-2-Methylpheno --- --- 0.72 U 1.5 U 2.8 U 0.91 U 0.98 U NA 0.94 U NA 0.8 U 1 U 0.79 U
Butyl benzyl phthalate 530 27 0.072 U 0.15 U 0.28 U 0.091 U 0.098 U NA 0.094 U NA 0.08 U 0.1 U 0.079 U

TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Gasoline-Range Hydrocarbons 100 100 5.2 U 18 U 500 80 7.5 U 6.5 U 5.6 U NA 490 170 NA
Bunker C 2000 2000 NA 230 J NA NA NA NA NA NA NA NA NA
Diesel-Range Hydrocarbons 2000 2000 10 J NA 7100 270 160 19 J 200 55 1700 4200 2500
Oil-Range Hydrocarbons 2000 2000 43 J NA 310 22 76 120 J 150 300 940 1700 1100

Phase II Environmental Assessment
Cornwall Avenue Landfil

Site Screening
Levels
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TABLE 6-1
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SOIL SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 3

Sample Name
Sample Date

Sample Top Depth
Sample Bottom Depth (unsaturated soil)(a) (saturated soil)(a)

TOTAL METALS (mg/kg)
Cadmium 80 80
Chromium 48 48
Copper 36 36
Lead 1000 81
Mercury 0.07 0.07
Nickel 48 48
Zinc 100 5

VOLATILES (mg/kg)
Ethylbenzene 18 1
Toluene 110 6.4
Total Xylenes 9.1 0.52

PAHs (mg/kg)
1-Methylnaphthalene 35 35
2-Methylnaphthalene 320 320
Acenaphthene 100 5.1
Acenaphthylene --- ---
Anthracene 4.5 0.22
Benzo(a)anthracene 0.13 0.0065
Benzo(a)pyrene 0.14 0.017
Benzo(b)fluoranthene 0.43 0.022
Benzo(g,h,i)perylene --- ---
Benzo(k)fluoranthene 0.43 0.022
Chrysene 0.14 0.0072
Dibenz(a,h)anthracene 0.14 0.018
Fluoranthene 3.2 0.16
Fluorene 0.47 0.024
Indeno(1,2,3-cd)pyrene 0.7 0.035
Naphthalene 2.3 0.12
Phenanthrene --- ---
Pyrene 20 1
Total Naphthalenes --- ---
Total cPAHs (TEQ) 0.14 0.14

SEMIVOLATILES (mg/kg)
Bis(2-ethylhexyl) phthalate 6.6 0.33
Carbazole --- ---
Dibenzofuran 80 80
Dimethyl phthalate --- ---
Di-n-butyl phthalate 5 0.26
Pentachloropheno 0.16 0.1
N-Nitrosodiphenylamine 0.18 0.02
2,4,6-Trichlorophenol 0.1 0.1
2,4-Dimethylpheno 7 0.42
4,6-Dinitro-2-Methylpheno --- ---
Butyl benzyl phthalate 530 27

TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Gasoline-Range Hydrocarbons 100 100
Bunker C 2000 2000
Diesel-Range Hydrocarbons 2000 2000
Oil-Range Hydrocarbons 2000 2000

Cornwall Avenue Landfil
Site Screening

Levels

CL-MW-1D CL-MW-1D CL-MW-101 CL-MW-102 CL-MW-103 CL-MW-103 CL-MW-103 CL-SB-101 CL-SB-101 CL-SB-102 CL-SB-102 CL-SB-102 CL-SB-103 CL-SB-103 CL-SB-103
6/17/2004 6/17/2004 6/29/2012 6/29/2012 7/10/2012 7/10/2012 7/10/2012 6/25/2012 6/25/2012 6/25/2012 6/25/2012 6/25/2012 6/25/2012 6/25/2012 6/25/2012

8 12 6 6 5 10 12.5 4.3 6.3 4.3 9.3 13.3 4.3 8 14
10 13 7 7 6.5 11.5 14 5 7 5 10 14 5 8.7 14.7

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 3.8 22 180 18 2.4 12 2.1 51 450 0.02 1.7 300 0.029
666 NA 0.86 19 260 25 3.3 13 0.93 83 750 0.037 2.8 520 0.047

16.2 NA 0.21 2.8 9.7 1.2 0.11 1.9 0.45 2.8 13 0.0052 U 0.13 16 0.011
4.65 NA 0.12 0.4 1.9 0.27 0.027 0.41 0.1 0.59 0.26 U 0.0052 U 0.04 3.1 0.014
5.55 NA 0.057 0.13 U 0.032 U 0.12 0.0078 0.12 U 0.45 2.2 0.26 U 0.0052 U 0.046 0.54 U 0.026
1.81 U NA 0.25 0.082 0.27 0.32 0.007 0.046 0.0047 U 0.1 0.37 0.0094 0.016 0.47 0.039
1.81 U NA 0.320 0.033 0.093 0.93 0.015 0.06 0.0047 U 0.063 0.22 0.0061 0.02 0.23 0.037
1.81 U NA 0.36 0.046 0.16 0.23 0.012 0.069 0.0047 U 0.098 0.36 0.0073 0.03 0.37 0.041
1.81 U NA 0.26 0.019 0.072 0.23 0.01 0.029 0.0047 U 0.045 0.3 0.0052 U 0.017 0.26 0.017
1.81 U NA 0.12 0.013 0.057 0.12 0.0054 0.03 0.0047 U 0.031 0.12 0.0052 U 0.011 0.12 0.016
1.81 U NA 0.30 0.092 0.46 0.49 0.017 0.046 0.0052 0.18 0.75 0.0059 0.022 0.36 0.034
1.81 U NA 0.064 0.0077 0.032 U 0.083 0.0044 U 0.011 0.0047 U 0.012 0.01 U 0.0052 U 0.005 U 0.06 0.0054
1.82 NA 0.33 0.3 1.3 0.11 0.0081 0.18 0.021 0.49 2.6 0.014 0.041 1.5 0.079
21.2 NA 0.110 1.9 11 1.4 0.12 2.1 0.6 3.4 14 0.0052 U 0.16 17 0.018
1.81 U NA 0.28 0.021 0.043 0.19 0.0053 0.039 0.0047 U 0.048 0.28 0.0052 U 0.02 0.28 0.021
54.6 NA 0.26 1.3 4.2 1.4 0.39 0.13 0.029 5 15 0.0052 U 0.14 7 0.0078
49.3 NA 0.25 5.2 34 2 0.16 8.1 1.9 9.4 54 0.0086 0.41 52 0.044
4.05 NA 0.37 0.62 3.7 0.66 0.0018 0.35 0.049 1 4.5 0.013 0.066 6.3 0.065
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.366 NA 0.4304 T 0.05089 T 0.1522 T 1.0292 T 0.01836 T 0.07996 T 0.003577 T 0.0937 T 0.341 T 0.008609 T 0.02817 T 0.3636 T 0.04958 T

NA NA 0.25 U 0.13 U 13 1.3 U 0.32 0.12 U 0.12 U 0.13 U 0.26 U 0.026 U 0.13 U 0.54 U 0.026 U
NA NA 0.25 U 0.13 U 0.8 U 1.3 U 0.11 U 0.12 U 0.12 U 0.13 U 0.26 U 0.026 U 0.13 U 0.54 U 0.026 U

8.09 NA 0.13 U 0.066 U 0.4 U 0.64 U 0.055 U 0.058 U 0.13 0.063 U 0.13 U 0.013 U 0.063 U 0.27 U 0.013 U
NA NA 0.25 U 0.13 U 0.8 U 1.3 U 0.11 U 0.12 U 0.12 U 0.13 U 0.26 U 0.026 U 0.13 U 0.54 U 0.026 U
NA NA 0.25 U 0.13 U 0.8 U 1.3 U 0.11 U 0.12 U 0.12 U 0.13 U 0.26 U 0.026 U 0.13 U 0.54 U 0.026 U

4.76 NA 0.0056 0.076 0.83 0.079 0.011 0.25 0.1 0.19 0.73 0.0012 U 0.26 0.43 0.0012 U
22.5 NA 0.13 U 0.066 U 0.4 U 0.64 U 0.055 U 0.058 U 0.059 U 0.063 U 0.13 U 0.013 U 0.063 U 0.27 U 0.013 U
1.81 U NA 0.023 U 0.0025 U 0.0059 U 0.024 U 0.002 U 0.0022 U 0.0022 U 0.0024 U 0.0049 U 0.0024 U 0.0024 U 0.0037 0.0024 U
NA NA 0.13 U 0.068 0.4 U 0.64 U 0.055 U 0.058 U 0.059 U 0.063 U 0.13 U 0.013 U 0.063 U 0.27 U 0.013 U
NA NA 1.3 U 0.66 U 26 6.4 U 0.55 U 0.58 U 0.59 U 0.63 U 1.3 U 0.13 U 0.63 U 2.7 U 0.13 U
NA NA 0.13 U 0.066 U 0.4 U 0.65 0.055 U 0.058 U 0.059 U 0.063 U 0.13 U 0.013 U 0.063 U 0.27 U 0.013 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 1270 100 J 3900 13000 3000 J 820 J 630 440 5100 29000 11 17 31000 27
NA 2910 600 200 1700 J 21000 4700 16 UI 12 U 260 UI 2800 J 41 39 1400 J 43

R.G. Haley Investigations 2004-2012
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TABLE 6-1
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SOIL SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 3 of 3

--- = Water Quality Standard or other criteria not established.

mg/kg = milligrams per kilogram

(a) Unsaturated soil is considered to be less than 5.5 ft below ground surface; saturated soil is considered to be greater than 5.5 ft below ground surface.

Box = Exceedance of screening level.

U = Indicates the compound was undetected at the reported concentration.

J =  The reported sample detection limit is an estimate.

NA = Not analyzed or results not available.
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 21

Sample ID: E-1 E-2 E-3 E-4 S-1 S-2 S-3 MW-1 MW-5 S-1 S-2 S-3
Sample Number: 92 198040 92 198041 92 198043 92 198044 CL-SW-1 CL-SW-2 CL-SW-3

Sample Date : 5/6/1992 5/6/1992 5/6/1992 5/6/1992 9/24/1996 9/24/1996 9/24/1996 7/13/1998 7/13/1998 7/13/1998 7/13/1998 7/13/1998

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a) Q243D Q243E Q243F 07-066-06 07-066-01 07-066-04 07-066-03 07-066-05

TOTAL METALS (µg/L)
Arsenic 5.0 11 2.1 P 2.2 P 1.5 U 1 1 1 U NA NA NA NA NA
Chromium 50 NA NA NA NA 9 5 U 6 NA NA NA NA NA
Copper 2.4 4950 5.1 P 9.7 P 16 2 U 8 105 17 NA 2.3 1.1 U 11
Lead (b) 8.1 220 11.2 N 14.2 N 2.8 PN 2 15 53 6.6 NA 1.9 1.1 U 13
Mercury 0.025 0.209 PB 0.074 PB 0.242 PB 0.05 U 0.1 U 0.1 U 0.1 U NA NA NA NA NA
Nickel 8.2 18 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA
Selenium 71 4 UN 2.2 PN 2 UN 2 UN 1 U 5 U 1 U NA NA NA NA NA
Thallium 0.47 NA NA NA NA 1 1 U 1 U NA NA NA NA NA
Zinc 81 280 E 29 E 230 E 46 E 8 24 135 19 NA 14 3.7 17

DISSOLVED METALS (µg/L)
Arsenic 5.0 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 2.4 NA NA NA NA NA NA NA 7.2 NA 3.4 2.0 U 12
Iron --- NA NA NA NA NA NA NA NA NA NA NA NA
Lead 8.1 NA NA NA NA NA NA NA 1.0 U NA 1.0 U 1.0 U 9.9
Manganese 100 NA NA NA NA NA NA NA NA NA NA NA NA
Nickel 8.2 NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 81 NA NA NA NA NA NA NA 3.0 U NA 8.6 3.0 U 12

PAHs (µg/L)
Naphthalene 83 NA NA NA NA 1.0 U 1.0 U 1.0 U 2.2 5.3 NA NA NA
2-Methylnaphthalene --- NA NA NA NA 1.0 U 1.0 U 1.0 U 41 E 22 E NA NA NA
1-Methylnaphthalene --- NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene --- NA NA NA NA 1.0 U 1.0 U 1.0 U 0.42 0.050 U NA NA NA
Acenaphthene 990 NA NA NA NA 1.0 U 1.0 U 1.0 U 1.6 0.58 NA NA NA
Fluorene 3 NA NA NA NA 1.0 U 1.0 U 1.0 U 2.0 0.46 NA NA NA
Phenanthrene 6 NA NA NA NA 1.0 U 1.0 U 1.0 U 3.5 0.050 U NA NA NA
Anthracene 9.6 NA NA NA NA 1.0 U 1.0 U 1.0 U 4.1 0.36 NA NA NA
Fluoranthene 3.3 NA NA NA NA NA NA NA 0.050 U 0.050 U NA NA NA
Pyrene 15 NA NA NA NA NA NA NA 0.050 U 0.050 U NA NA NA
Dibenzofuran --- NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.018 NA NA NA NA 1.0 U 1.0 U 1.0 U 0.050 U 0.050 U NA NA NA
Benzo(a)anthracene 0.018 NA NA NA NA NA NA NA 0.050 U 0.050 U NA NA NA
Benzo(b)fluoranthene 0.018 NA NA NA NA 1.0 U 1.0 U 1.0 U 0.050 U 0.050 U NA NA NA
Benzo(k)fluoranthene 0.018 NA NA NA NA 1.0 U 1.0 U 1.0 U 0.050 U 0.050 U NA NA NA
Chrysene 0.018 NA NA NA NA NA NA NA 0.050 U 0.050 U NA NA NA
Indeno(1,2,3-cd)pyrene 0.01 NA NA NA NA NA NA NA 0.050 U 0.050 U NA NA NA
Total cPAHs (TEQ) 0.018 NA NA NA NA ND ND ND ND ND NA NA NA

SEMIVOLATILES (µg/L)
Naphthalene 83 NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 15 NA NA NA NA NA NA NA NA NA NA NA NA
1-Methylnaphthalene --- NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 990 NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 3 NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene --- NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 3 NA NA NA NA 1.0 U 1.2 1.0 U NA NA NA NA NA
Total Phenols 580 2 2 2 U 2 U 2.0 U 2.0 U 2.0 U NA NA NA NA NA
1,4-Dichlorobenzene 5 1.4 J 1 U 1 U 1 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA
4-Methylphenol --- 5.5 1 U 1 U 1 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Pentachlorophenol 10 NA NA NA NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA
N-Nitrosodiphenylamine 6 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Dimethlyphthalate 1,700 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Formaldehyde --- NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,5-Tetrachlorophenol --- NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 3 NA NA NA NA 5.0 U 5.0 U 5.0 U NA NA NA NA NA
2,3,5,6-Tetrachlorophenol --- NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol 3,600 NA NA NA NA 5.0 U 5.0 U 5.0 U NA NA NA NA NA
m,p-Cresol --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
2,3,4,6-Tetrachlorophenol --- NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA

Ecology Investigation (Seep Samples) Focused RIExpanded Site Investigation (Seep Samples)
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 21

Sample ID: E-1 E-2 E-3 E-4 S-1 S-2 S-3 MW-1 MW-5 S-1 S-2 S-3
Sample Number: 92 198040 92 198041 92 198043 92 198044 CL-SW-1 CL-SW-2 CL-SW-3

Sample Date : 5/6/1992 5/6/1992 5/6/1992 5/6/1992 9/24/1996 9/24/1996 9/24/1996 7/13/1998 7/13/1998 7/13/1998 7/13/1998 7/13/1998

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a) Q243D Q243E Q243F 07-066-06 07-066-01 07-066-04 07-066-03 07-066-05

Ecology Investigation (Seep Samples) Focused RIExpanded Site Investigation (Seep Samples)

TOTAL PETROLEUM HYDROCARBONS (g/L)
NWTPH-HCID
Gasoline-Range Hydrocarbons 800 NA NA NA NA 10000 U 10000 U 10000 U NA NA NA NA NA
Diesel-Range Hydrocarbons 500 NA NA NA NA 10000 U 10000 U 10000 U NA NA NA NA NA
Oil-Range Hydrocarbons 500 NA NA NA NA 25000 U 25000 U 25000 U NA NA NA NA NA

TPH (g/L)
TPH-418 --- 2000 1000 U 1000 U 1000 U NA NA NA NA NA NA NA NA
Gasoline-Range Hydrocarbons 800 NA NA NA NA NA NA NA NA NA NA NA NA
Diesel-Range Hydrocarbons 500 NA NA NA NA NA NA NA 2800 650 NA NA NA
Oil-Range Hydrocarbons 500 NA NA NA NA NA NA NA 520 500 U NA NA NA

VOLATILES (µg/L)
Acetone --- NA NA NA NA 5.0 U 5.0 U 5.0 U NA NA NA NA NA
Carbon Disulfide --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Benzene 23 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Toluene 15,000 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Chlorobenzene 1,600 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Ethylbenzene 2,100 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Styrene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
m,p-Xylene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
o-Xylene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
1,2-Dichlorobenzene 6.1 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
1,4-Dichlorobenzene 5 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
1,2,4-Trimethylbenzene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Isopropylbenzene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
tert-Butylbenzene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
sec-Butylbenzene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
4-Isopropyltoluene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
n-Butylbenzene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Naphthalene 83 NA NA NA NA 5.0 U 5.0 U 5.0 U NA NA NA NA NA
n-Propylbenzene --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA

PCBs (µg/L)
Aroclor 1016 0.01 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Aroclor 1242 --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Aroclor 1248 --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Aroclor 1254 0.01 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Aroclor 1260 0.03 NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Aroclor 1221 --- NA NA NA NA 2.0 U 2.0 U 2.0 U NA NA NA NA NA
Aroclor 1232 --- NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA
Total PCBs 0.025 NA NA NA NA 2.0 U 2.0 U 2.0 U NA NA NA NA NA

ORGANOCHLORINE PESTICIDES (µg/L)
METHOD SW8081B --- NA NA NA NA NA NA NA NA NA NA NA NA

HERBICIDES (µg/L)
METHOD SW8151 --- NA NA NA NA NA NA NA NA NA NA NA NA

TANNINS & LIGNINS (mg/L)
Tannins & Lignins   --- NA NA NA NA NA NA NA NA NA NA NA NA

RADIOCHEMISTRY
Gross Beta (pCi/L) 50 NA NA NA NA 32.9 218 25.4 NA NA NA NA NA
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 3 of 21

Sample ID: E-1 E-2 E-3 E-4 S-1 S-2 S-3 MW-1 MW-5 S-1 S-2 S-3
Sample Number: 92 198040 92 198041 92 198043 92 198044 CL-SW-1 CL-SW-2 CL-SW-3

Sample Date : 5/6/1992 5/6/1992 5/6/1992 5/6/1992 9/24/1996 9/24/1996 9/24/1996 7/13/1998 7/13/1998 7/13/1998 7/13/1998 7/13/1998

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a) Q243D Q243E Q243F 07-066-06 07-066-01 07-066-04 07-066-03 07-066-05

Ecology Investigation (Seep Samples) Focused RIExpanded Site Investigation (Seep Samples)

DIOXINS/FURANS (pg/L)
1,2,3,7,8,9-HxCDD --- NA NA NA NA NA NA NA NA NA NA NA NA
Total PeCDF --- NA NA NA NA NA NA NA NA NA NA NA NA
OCDD --- NA NA NA NA NA NA NA NA NA NA NA NA
Total HxCDD --- NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HpCDD --- NA NA NA NA NA NA NA NA NA NA NA NA
Total HpCDD --- NA NA NA NA NA NA NA NA NA NA NA NA
Total HpCDF --- NA NA NA NA NA NA NA NA NA NA NA NA
OCDF --- NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HxCDD --- NA NA NA NA NA NA NA NA NA NA NA NA
Total TCDD --- NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HpCDF --- NA NA NA NA NA NA NA NA NA NA NA NA
Total HxCDF --- NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HpCDF --- NA NA NA NA NA NA NA NA NA NA NA NA
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal --- NA NA NA NA NA NA NA NA NA NA NA NA

CONVENTIONALS
(mg/L unless indicated otherwise)
Alkalinity (mg/L CaCO3) --- NA NA NA NA 490 770 280 NA NA NA NA NA
Bicarbonate (mg/L CaCO3) --- NA NA NA NA 490 770 280 NA NA NA NA NA
Color (Pt-Co) --- NA NA NA NA 220 35 190 NA NA NA NA NA
Conductivity (umhos/cm) --- NA NA NA NA 2600 25000 2400 NA NA NA NA NA
Total Dissolved Solids --- NA NA NA NA 1500 14000 1200 NA NA NA NA NA
Salinity (g/kg) --- NA NA NA NA 1.1 16 1.0 NA NA NA NA NA
Turbidity (NTU) --- NA NA NA NA 120 76 22 65 NA 12 57 14
Calcium --- NA NA NA NA 77.1 202 47.0 NA NA NA NA NA
Iron --- 52.4 E 6.6 E 16.7 E 6.4 E 23.0 1.53 8.74 NA NA NA NA NA
Magnesium --- NA NA NA NA 59.2 469 45.2 NA NA NA NA NA
Manganese 0.1 NA NA NA NA 0.494 0.084 0.281 NA NA NA NA NA
Potassium --- NA NA NA NA 29.0 196 19.8 NA NA NA NA NA
Sodium --- NA NA NA NA 407 4320 351 NA NA NA NA NA
Bromide --- NA NA NA NA 0.37 19 0.10 U NA NA NA NA NA
Fluoride --- NA NA NA NA 0.15 0.37 0.20 NA NA NA NA NA
Chloride --- NA NA NA NA 500 7200 620 NA NA NA NA NA
Total Cyanide 16 0.01 0.004 0.002 0.006 0.004 U 0.071 0.004 U 0.004 UJ NA 0.004 UJ 0.004 UJ 0.004 UJ
N-Nitrate (mg-N/L) --- NA NA NA NA 0.010 U 0.011 0.010 U NA NA NA NA NA
N-Nitrite (mg-N/L) --- NA NA NA NA 0.010 0.010 U 0.010 NA NA NA NA NA
Nitrate + Nitrite (mg-N/L) --- NA NA NA NA 0.016 0.011 0.010 U NA NA NA NA NA
Ortho-Phosphorous (mg-P/L) --- NA NA NA NA 0.008 U 0.33 0.012 NA NA NA NA NA
Sulfate --- NA NA NA NA 44 670 46 NA NA NA NA NA
Sulfite --- NA NA NA NA 0.1 U 4.9 0.1 U NA NA NA NA NA
Fecal Coliform (CFU/100 mL) 14 NA NA NA NA 46 3 U 300 10 NA 190 80 230
Sulfur --- 2 J NA NA 2,500 J NA NA NA NA NA NA NA NA
Total suspended solids --- NA NA NA NA NA NA NA NA NA NA NA NA
N-Ammonia (mg N/L) --- NA NA NA NA NA NA NA NA NA NA NA NA
NH3-Ammonia (mg NH3/L) (c) 0.035 NA NA NA NA NA NA NA NA NA NA NA NA
Total organic carbon --- NA NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide --- 3,500 J 10 J 1,100 J 5.2 NA NA NA NA NA NA NA NA
Sulfide --- NA NA NA NA NA NA NA NA NA NA NA NA
Chemical Oxygen Demand --- NA NA NA NA NA NA NA NA NA NA NA NA
Biological Oxygen Demand --- NA NA NA NA NA NA NA NA NA NA NA NA

FIELD PARAMETERS
pH 6.2< pH <8.5 NA NA NA NA NA NA NA NA NA NA NA NA
Temperature (C) --- NA NA NA NA NA NA NA NA NA NA NA NA
Conductivity (uS) --- NA NA NA NA NA NA NA NA NA NA NA NA
Dissolved oxygen (mg/L) --- NA NA NA NA NA NA NA NA NA NA NA NA
Turbidity (NTU) --- NA NA NA NA NA NA NA NA NA NA NA NA
ORP (mV) --- NA NA NA NA NA NA NA NA NA NA NA NA
Ferrous Iron (mg/L) --- NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 4 of 21

Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL METALS (µg/L)
Arsenic 5.0
Chromium 50
Copper 2.4
Lead (b) 8.1
Mercury 0.025
Nickel 8.2
Selenium 71
Thallium 0.47
Zinc 81

DISSOLVED METALS (µg/L)
Arsenic 5.0
Copper 2.4
Iron ---
Lead 8.1
Manganese 100
Nickel 8.2
Zinc 81

PAHs (µg/L)
Naphthalene 83
2-Methylnaphthalene ---
1-Methylnaphthalene ---
Acenaphthylene ---
Acenaphthene 990
Fluorene 3
Phenanthrene 6
Anthracene 9.6
Fluoranthene 3.3
Pyrene 15
Dibenzofuran ---
Benzo(a)pyrene 0.018
Benzo(a)anthracene 0.018
Benzo(b)fluoranthene 0.018
Benzo(k)fluoranthene 0.018
Chrysene 0.018
Indeno(1,2,3-cd)pyrene 0.01
Total cPAHs (TEQ) 0.018

SEMIVOLATILES (µg/L)
Naphthalene 83
2-Methylnaphthalene 15
1-Methylnaphthalene ---
Acenaphthene 990
Fluorene 3
Phenanthrene ---
bis(2-Ethylhexyl)phthalate 3
Total Phenols 580
1,4-Dichlorobenzene 5
4-Methylphenol ---
Pentachlorophenol 10
N-Nitrosodiphenylamine 6
Dimethlyphthalate 1,700
Formaldehyde ---
2,3,4,5-Tetrachlorophenol ---
2,4,6-Trichlorophenol 3
2,3,5,6-Tetrachlorophenol ---
2,4,5-Trichlorophenol 3,600
m,p-Cresol ---
2,3,4,6-Tetrachlorophenol ---
Carbazole ---

MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 RIS-1 RIS-1 RIS-2 RIS-2 RIS-3 RIS-3

7/17/2002 7/16/2002 7/16/2002 7/17/2002 7/16/2002 7/16/2002 7/17/2002 7/16/2002 7/17/2002 7/17/2002 7/10/2002 8/8/2002 7/10/2002 8/8/2002 7/10/2002 8/8/2002

EO60A EO60B EO60C EO60D EO60E EO60F EO60G EO60H EO60I EO60J EN82A EQ21A EN82B EQ21B EN82C EQ21C

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA 2 U 5 2 U 7 2 U 5
NA NA NA NA NA NA NA NA NA NA 1 U 1 U 1 U 2 1 U 2
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA 6 U 10 U 6 U 10 U 6 U 10 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA 2 U 4 U 2 U 5 2 U 4 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA 2 U 1 2 U 1 U 2 U 2
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA 6 U 10 U 8 10 U 6 U 10 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Supplemental RI
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ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL PETROLEUM HYDROCARBONS (g/L)
NWTPH-HCID
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

TPH (g/L)
TPH-418 ---
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

VOLATILES (µg/L)
Acetone ---
Carbon Disulfide ---
Benzene 23
Toluene 15,000
Chlorobenzene 1,600
Ethylbenzene 2,100
Styrene ---
m,p-Xylene ---
o-Xylene ---
1,2-Dichlorobenzene 6.1
1,4-Dichlorobenzene 5
1,2,4-Trimethylbenzene ---
Isopropylbenzene ---
tert-Butylbenzene ---
sec-Butylbenzene ---
4-Isopropyltoluene ---
n-Butylbenzene ---
Naphthalene 83
n-Propylbenzene ---

PCBs (µg/L)
Aroclor 1016 0.01
Aroclor 1242 ---
Aroclor 1248 ---
Aroclor 1254 0.01
Aroclor 1260 0.03
Aroclor 1221 ---
Aroclor 1232 ---
Total PCBs 0.025

ORGANOCHLORINE PESTICIDES (µg/L)
METHOD SW8081B ---

HERBICIDES (µg/L)
METHOD SW8151 ---

TANNINS & LIGNINS (mg/L)
Tannins & Lignins   ---

RADIOCHEMISTRY
Gross Beta (pCi/L) 50

MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 RIS-1 RIS-1 RIS-2 RIS-2 RIS-3 RIS-3

7/17/2002 7/16/2002 7/16/2002 7/17/2002 7/16/2002 7/16/2002 7/17/2002 7/16/2002 7/17/2002 7/17/2002 7/10/2002 8/8/2002 7/10/2002 8/8/2002 7/10/2002 8/8/2002

EO60A EO60B EO60C EO60D EO60E EO60F EO60G EO60H EO60I EO60J EN82A EQ21A EN82B EQ21B EN82C EQ21C

Supplemental RI

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
250 U NA 250 U NA 250 U 830 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U NA NA
500 U NA 500 U NA 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 U NA 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA
1.0 U NA 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 U NA 1.0 U NA 1.4 1.7 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 U NA 1.0 U NA 1.0 U 1.8 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA
1.0 U NA 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.050 U 0.050 U 0.050 U 0.050 U 0.050 U NA 0.050 U 0.050 U 0.050 U 0.050 U 0.077 U 0.050 U 0.082 U 0.050 U 0.050 U 0.050 U
0.050 U 0.12 U 0.16 U 0.050 U 0.050 U NA 0.050 U 0.12 U 0.050 U 0.080 U 0.050 U 0.14 0.050 U 0.16 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U 0.050 U 0.13 U NA 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U 0.050 U 0.050 U NA 0.053 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U 0.050 U 0.050 U NA 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.19 U 0.10 U 0.20 U 0.10 U 0.10 U 0.10 U

0.050 U 0.050 U 0.050 U 0.050 U 0.050 U NA 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.062 U 0.050 U
0.10 U 0.12 U 0.16 U 0.10 U 0.13 U NA 0.053 0.12 U 0.10 U 0.10 U 0.19 U 0.14 0.20 U 0.16 0.10 U 0.10 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

DIOXINS/FURANS (pg/L)
1,2,3,7,8,9-HxCDD ---
Total PeCDF ---
OCDD ---
Total HxCDD ---
1,2,3,4,6,7,8-HpCDD ---
Total HpCDD ---
Total HpCDF ---
OCDF ---
1,2,3,4,7,8-HxCDD ---
Total TCDD ---
1,2,3,4,7,8,9-HpCDF ---
Total HxCDF ---
1,2,3,4,6,7,8-HpCDF ---
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ---

CONVENTIONALS
(mg/L unless indicated otherwise)
Alkalinity (mg/L CaCO3) ---
Bicarbonate (mg/L CaCO3) ---
Color (Pt-Co) ---
Conductivity (umhos/cm) ---
Total Dissolved Solids ---
Salinity (g/kg) ---
Turbidity (NTU) ---
Calcium ---
Iron ---
Magnesium ---
Manganese 0.1
Potassium ---
Sodium ---
Bromide ---
Fluoride ---
Chloride ---
Total Cyanide 16
N-Nitrate (mg-N/L) ---
N-Nitrite (mg-N/L) ---
Nitrate + Nitrite (mg-N/L) ---
Ortho-Phosphorous (mg-P/L) ---
Sulfate ---
Sulfite ---
Fecal Coliform (CFU/100 mL) 14
Sulfur ---
Total suspended solids ---
N-Ammonia (mg N/L) ---
NH3-Ammonia (mg NH3/L) (c) 0.035
Total organic carbon ---
Carbon disulfide ---
Sulfide ---
Chemical Oxygen Demand ---
Biological Oxygen Demand ---

FIELD PARAMETERS
pH 6.2< pH <8.5
Temperature (C) ---
Conductivity (uS) ---
Dissolved oxygen (mg/L) ---
Turbidity (NTU) ---
ORP (mV) ---
Ferrous Iron (mg/L) ---

MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 RIS-1 RIS-1 RIS-2 RIS-2 RIS-3 RIS-3

7/17/2002 7/16/2002 7/16/2002 7/17/2002 7/16/2002 7/16/2002 7/17/2002 7/16/2002 7/17/2002 7/17/2002 7/10/2002 8/8/2002 7/10/2002 8/8/2002 7/10/2002 8/8/2002

EO60A EO60B EO60C EO60D EO60E EO60F EO60G EO60H EO60I EO60J EN82A EQ21A EN82B EQ21B EN82C EQ21C

Supplemental RI

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA 3.4 2.4 12 39 26 2.1
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA 0.025 UJ 0.005 U 0.005 U 0.005 U 0.008 0.005 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1 U 14 14 820 19000 1 U 1 U 2 U 1 41 1 U 1 U 1 U 1 U 1 U 1 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA 6.8 6.6 5.0 6.3 4.2 5.2
NA NA NA NA NA NA NA NA NA NA 8.3 6.9 6.4 6.3 1.3 1.1
NA NA NA NA NA NA NA NA NA NA 0.036 0.060 0.015 0.018 0.059 0.053
NA NA NA NA NA NA NA NA NA NA 5.8 4.6 3.4 4.4 2.1 1.5 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

7.37 6.72 6.65 6.63 6.52 6.40 6.93 6.45 6.88 6.58 7.21 7.49 6.82 6.94 8.05 8.15
13.5 11.6 13.3 10.2 14.3 14.4 13.5 14.6 14.2 11.9 14.6 15.4 18.5 17.2 20.8 18.5
245 489 584 199 330 145 524 591 235 533 26700 28525 24000 24400 23825 29300
0.1 U 0.1 U 0.1 U 0.1 U 0.36 0.23 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
25 12 12 5 2 16 50 62 551 13 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL METALS (µg/L)
Arsenic 5.0
Chromium 50
Copper 2.4
Lead (b) 8.1
Mercury 0.025
Nickel 8.2
Selenium 71
Thallium 0.47
Zinc 81

DISSOLVED METALS (µg/L)
Arsenic 5.0
Copper 2.4
Iron ---
Lead 8.1
Manganese 100
Nickel 8.2
Zinc 81

PAHs (µg/L)
Naphthalene 83
2-Methylnaphthalene ---
1-Methylnaphthalene ---
Acenaphthylene ---
Acenaphthene 990
Fluorene 3
Phenanthrene 6
Anthracene 9.6
Fluoranthene 3.3
Pyrene 15
Dibenzofuran ---
Benzo(a)pyrene 0.018
Benzo(a)anthracene 0.018
Benzo(b)fluoranthene 0.018
Benzo(k)fluoranthene 0.018
Chrysene 0.018
Indeno(1,2,3-cd)pyrene 0.01
Total cPAHs (TEQ) 0.018

SEMIVOLATILES (µg/L)
Naphthalene 83
2-Methylnaphthalene 15
1-Methylnaphthalene ---
Acenaphthene 990
Fluorene 3
Phenanthrene ---
bis(2-Ethylhexyl)phthalate 3
Total Phenols 580
1,4-Dichlorobenzene 5
4-Methylphenol ---
Pentachlorophenol 10
N-Nitrosodiphenylamine 6
Dimethlyphthalate 1,700
Formaldehyde ---
2,3,4,5-Tetrachlorophenol ---
2,4,6-Trichlorophenol 3
2,3,5,6-Tetrachlorophenol ---
2,4,5-Trichlorophenol 3,600
m,p-Cresol ---
2,3,4,6-Tetrachlorophenol ---
Carbazole ---

CL-MW-1
(MW-1)

6/24/2004 9/24/2004

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

0.7 1 U NA NA NA NA NA NA NA NA NA NA NA
1 U 1 U NA NA NA NA NA NA NA NA NA NA NA

2660 7940 NA NA NA NA NA NA NA NA NA NA NA
2 U 2 U NA NA NA NA NA NA NA NA NA NA NA

1050 1400 NA NA NA NA NA NA NA NA NA NA NA
1 2 NA NA NA NA NA NA NA NA NA NA NA

10 U 10 U NA NA NA NA NA NA NA NA NA NA NA

0.10 U 1.6 NA 2.68 NA 1.16 0.01 U 2.44 47.1 JD NA 3.87 1.91 D 0.1 DU
0.10 U 97 NA 3.63 NA 1.37 1.42 9.78 770 JD NA 205 364 D 552 D
0.51 120 NA NA NA NA NA NA 4.23 J NA NA NA NA
0.10 U 0.10 U NA 1.38 NA 0.1 U 0.01 U 0.01 U NA NA 0.1 U 2.68 0.1 U
0.14 4 NA 6.94 NA 6.41 6.85 5.46 E 16.2 JD NA 4.55 13.3 D 40.2
0.10 U 2.9 NA 7.08 NA 5.54 3.42 7.58 19.7 JD NA 4.61 12.3 D 18.3 D
0.10 U 2.8 NA 0.959 NA 1.36 0.689 0.883 41.5 JD NA 5.31 16.3 D 40 D
0.10 U 0.10 U NA 0.268 NA 0.92 0.01 U 0.01 U 0.1 UJ NA 0.1 U 0.1 U 0.1 U
0.10 U 0.10 U NA 0.26 NA 0.417 0.263 0.313 1.59 J NA 0.1 U 0.1 U 0.1 U
0.10 U 0.12 NA 0.582 NA 0.713 0.687 0.476 3.01 J NA 0.1 U 1.63 6.54
1.0 U 1.0 U NA 3.2 NA 2.03 0.816 1.71 3.18 J NA 0.1 U 4.76 0.1 U

0.10 U 0.10 U NA 0.0112 NA 0.1 U 0.0122 0.01 U 0.1 UJ NA 0.1 U 0.1 U 0.1 U
0.10 U 0.10 U NA 0.0187 NA 0.1 U 0.0315 0.01 U 0.293 J NA 0.1 U 0.1 U 0.1 U
0.10 U 0.10 U NA 0.0156 NA 0.1 U 0.0174 0.0296 0.1 UJ NA 0.1 U 0.1 U 0.1 U
0.10 U 0.10 U NA 0.0133 NA 0.1 U 0.0138 0.0547 0.1 UJ NA 0.1 U 0.1 U 0.1 U
0.10 U 0.10 U NA 0.072 NA 0.141 0.076 0.01 U 0.623 J NA 0.1 U 0.1 U 0.1 U
0.10 U 0.10 U NA 0.01 U NA 0.1 U 0.01 U 0.01 U 0.1 U NA 0.1 U 0.398 0.1 U
ND ND NA 0.00259 NA 0.00141 0.00391 NA 0.00623 NA ND 0.04 ND

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 1.64 J NA 0.5 UJ 1.67 J 0.05 U 3.1 J NA 0.5 UJ 0.5 U 0.5 U
NA NA NA 1.74 NA 0.2 UJ 0.02 U 0.02 U 0.2 UJD NA 0.2 UJ 4.17 J 0.2 DU
1.0 U 4.8 NA NA NA NA NA NA NA NA NA NA NA
89 JB 6 U NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 0.5 U NA 5 U 0.5 U 0.5 U 5 UJ NA 5 U 5 U 5 U
5.0 U 5.0 U NA 0.0835 NA 0.5 U 0.05 U 0.05 U 0.5 UJ NA 0.5 U 0.5 U 0.5 U
NA NA NA 0.5 U NA 5 U 0.5 U 0.5 U 5 UJ NA 5 U 5 U NA
5.0 U 5.0 U NA 0.05 U NA 0.5 U 0.05 U 0.05 U 1 UJ NA 0.5 U 0.5 U NA
1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA

2004 R.G Haley RI Investigation

12/9/2004 3/31/2005 9/15/2005

2004 Phase II Investigation
AF-MW-01 AF-MW-02

7/26/2004 7/26/2004

CL-MW-1H

6/24/2004 9/24/2004

CL-MW-1S

3/31/20056/22/2004 12/9/2004 9/14/2005
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL PETROLEUM HYDROCARBONS (g/L)
NWTPH-HCID
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

TPH (g/L)
TPH-418 ---
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

VOLATILES (µg/L)
Acetone ---
Carbon Disulfide ---
Benzene 23
Toluene 15,000
Chlorobenzene 1,600
Ethylbenzene 2,100
Styrene ---
m,p-Xylene ---
o-Xylene ---
1,2-Dichlorobenzene 6.1
1,4-Dichlorobenzene 5
1,2,4-Trimethylbenzene ---
Isopropylbenzene ---
tert-Butylbenzene ---
sec-Butylbenzene ---
4-Isopropyltoluene ---
n-Butylbenzene ---
Naphthalene 83
n-Propylbenzene ---

PCBs (µg/L)
Aroclor 1016 0.01
Aroclor 1242 ---
Aroclor 1248 ---
Aroclor 1254 0.01
Aroclor 1260 0.03
Aroclor 1221 ---
Aroclor 1232 ---
Total PCBs 0.025

ORGANOCHLORINE PESTICIDES (µg/L)
METHOD SW8081B ---

HERBICIDES (µg/L)
METHOD SW8151 ---

TANNINS & LIGNINS (mg/L)
Tannins & Lignins   ---

RADIOCHEMISTRY
Gross Beta (pCi/L) 50

CL-MW-1
(MW-1)

6/24/2004 9/24/2004

2004 R.G Haley RI Investigation

12/9/2004 3/31/2005 9/15/2005

2004 Phase II Investigation
AF-MW-01 AF-MW-02

7/26/2004 7/26/2004

CL-MW-1H

6/24/2004 9/24/2004

CL-MW-1S

3/31/20056/22/2004 12/9/2004 9/14/2005

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
250 U 770 J NA NA NA NA NA NA NA NA NA NA NA
250 U 760 J 250 U 2020 1290 3130 3120 1860 1720 21200 27300 41500 250 U
NA NA 500 U 500 U 500 U 500 U 500 U 500 U 1160 22500 24000 104000 500 U

5.0 U 5.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 6.6 J NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 4.4 J NA NA NA NA NA NA NA NA NA NA NA
3.4 1.3 J NA NA NA NA NA NA NA NA NA NA NA
1.0 U 3.0 J NA NA NA NA NA NA NA NA NA NA NA
5.0 U 5.0 UJ NA NA NA NA NA NA NA NA NA NA NA
1.0 U 5.8 J NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
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BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

DIOXINS/FURANS (pg/L)
1,2,3,7,8,9-HxCDD ---
Total PeCDF ---
OCDD ---
Total HxCDD ---
1,2,3,4,6,7,8-HpCDD ---
Total HpCDD ---
Total HpCDF ---
OCDF ---
1,2,3,4,7,8-HxCDD ---
Total TCDD ---
1,2,3,4,7,8,9-HpCDF ---
Total HxCDF ---
1,2,3,4,6,7,8-HpCDF ---
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ---

CONVENTIONALS
(mg/L unless indicated otherwise)
Alkalinity (mg/L CaCO3) ---
Bicarbonate (mg/L CaCO3) ---
Color (Pt-Co) ---
Conductivity (umhos/cm) ---
Total Dissolved Solids ---
Salinity (g/kg) ---
Turbidity (NTU) ---
Calcium ---
Iron ---
Magnesium ---
Manganese 0.1
Potassium ---
Sodium ---
Bromide ---
Fluoride ---
Chloride ---
Total Cyanide 16
N-Nitrate (mg-N/L) ---
N-Nitrite (mg-N/L) ---
Nitrate + Nitrite (mg-N/L) ---
Ortho-Phosphorous (mg-P/L) ---
Sulfate ---
Sulfite ---
Fecal Coliform (CFU/100 mL) 14
Sulfur ---
Total suspended solids ---
N-Ammonia (mg N/L) ---
NH3-Ammonia (mg NH3/L) (c) 0.035
Total organic carbon ---
Carbon disulfide ---
Sulfide ---
Chemical Oxygen Demand ---
Biological Oxygen Demand ---

FIELD PARAMETERS
pH 6.2< pH <8.5
Temperature (C) ---
Conductivity (uS) ---
Dissolved oxygen (mg/L) ---
Turbidity (NTU) ---
ORP (mV) ---
Ferrous Iron (mg/L) ---

CL-MW-1
(MW-1)

6/24/2004 9/24/2004

2004 R.G Haley RI Investigation

12/9/2004 3/31/2005 9/15/2005

2004 Phase II Investigation
AF-MW-01 AF-MW-02

7/26/2004 7/26/2004

CL-MW-1H

6/24/2004 9/24/2004

CL-MW-1S

3/31/20056/22/2004 12/9/2004 9/14/2005

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

4320 1047 NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

0.010 U 0.010 U NA NA NA NA NA NA NA NA NA NA NA
0.010 U 0.010 U NA NA NA NA NA NA NA NA NA NA NA
0.010 U 0.010 U NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
7.4 19.7 NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
4.4 41.5 NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA 48.4 9.24 NA NA NA NA 32.2 NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6.7 6.52 NA NA NA NA NA NA NA NA NA NA NA
15.18 16.57 NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
1.04 1.02 NA NA NA NA NA NA NA NA NA NA NA
NA 9.48 NA NA NA NA NA NA NA NA NA NA NA

-95.6 -95 NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL METALS (µg/L)
Arsenic 5.0
Chromium 50
Copper 2.4
Lead (b) 8.1
Mercury 0.025
Nickel 8.2
Selenium 71
Thallium 0.47
Zinc 81

DISSOLVED METALS (µg/L)
Arsenic 5.0
Copper 2.4
Iron ---
Lead 8.1
Manganese 100
Nickel 8.2
Zinc 81

PAHs (µg/L)
Naphthalene 83
2-Methylnaphthalene ---
1-Methylnaphthalene ---
Acenaphthylene ---
Acenaphthene 990
Fluorene 3
Phenanthrene 6
Anthracene 9.6
Fluoranthene 3.3
Pyrene 15
Dibenzofuran ---
Benzo(a)pyrene 0.018
Benzo(a)anthracene 0.018
Benzo(b)fluoranthene 0.018
Benzo(k)fluoranthene 0.018
Chrysene 0.018
Indeno(1,2,3-cd)pyrene 0.01
Total cPAHs (TEQ) 0.018

SEMIVOLATILES (µg/L)
Naphthalene 83
2-Methylnaphthalene 15
1-Methylnaphthalene ---
Acenaphthene 990
Fluorene 3
Phenanthrene ---
bis(2-Ethylhexyl)phthalate 3
Total Phenols 580
1,4-Dichlorobenzene 5
4-Methylphenol ---
Pentachlorophenol 10
N-Nitrosodiphenylamine 6
Dimethlyphthalate 1,700
Formaldehyde ---
2,3,4,5-Tetrachlorophenol ---
2,4,6-Trichlorophenol 3
2,3,5,6-Tetrachlorophenol ---
2,4,5-Trichlorophenol 3,600
m,p-Cresol ---
2,3,4,6-Tetrachlorophenol ---
Carbazole ---

9/24/2004 9/24/2004 9/24/2004

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA 12.5 D NA 3.95 9.66 D 904 D 0.405 NA 0.546 0.537 0.809 D
NA NA NA NA NA 37 D NA 7.80 32.2 D 10,400 D 32.8 D NA 8.39 30.9 D 8.19 D
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 1.1 NA 0.1 U 1.1 5 U 0.0698 NA 0.1 U 0.127 0.2 U
NA NA NA NA NA 7.74 D NA 3.03 6.19 D 731 D 0.62 NA 0.383 0.938 0.605 D
NA NA NA NA NA 7.17 D NA 3.08 5.67 D 805 D 0.0165 NA 0.385 0.551 0.886
NA NA NA NA NA 5.33 D NA 1.97 5.32 D 2390 D 0.253 NA 0.3 0.442 0.283 D
NA NA NA NA NA 0.419 NA 0.1 U 0.01 U 5 U 0.01 U NA 0.1 U 0.057 0.2 U
NA NA NA NA NA 0.0627 NA 0.1 U 0.0681 78.7 0.0442 NA 0.1 U 0.0603 0.0788
NA NA NA NA NA 0.198 NA 0.1 U 0.191 239 0.0375 NA 0.1 U 0.0415 0.2 U
NA NA NA NA NA 1.92 NA 0.1 U 1.85 339 0.146 NA 0.107 0.181 0.2 U
NA NA NA NA NA 0.01 U NA 0.1 U 0.01 U 5 U 0.01 U NA 0.1 U 0.01 U 0.2 U
NA NA NA NA NA 0.01 U NA 0.1 U 0.01 U 15.3 0.01 U NA 0.1 U 0.01 U 0.2 U
NA NA NA NA NA 0.01 U NA 0.1 U 0.01 U 5 U 0.01 U NA 0.1 U 0.01 U 0.2 U
NA NA NA NA NA 0.01 U NA 0.1 U 0.01 U 5 U 0.01 U NA 0.1 U 0.01 U 0.2 U
NA NA NA NA NA 0.01 U NA 0.1 U 0.01 U 27.4 0.01 U NA 0.1 U 0.01 U 0.2 U
NA NA NA NA NA 0.01 U NA 0.1 U 0.01 U 5 U 0.01 U NA 0.1 U 0.01 U 0.01 U
NA NA NA NA NA ND ND ND ND 1.8 ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 78.5 J NA 0.5 UJ 7.37 25 U 0.05 U NA 0.5 UJ 0.59 0.05 UJ
NA NA NA NA NA 0.02 U NA 0.2 UJ 1.06 10 DU 0.407 NA 0.41 J 0.457 0.469 D
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 0.5 U NA 5 U 1.04 250 U 0.5 U NA 5 U 0.5 U 10 U
NA NA NA NA NA 0.721 NA 0.5 U NA 25 U 0.05 U NA 0.5 U 0.0526 1 U
NA NA NA NA NA 1.87 NA 5 U 10 U 250 U 0.5 U NA 5 U 0.5 U 10 U
NA NA NA NA NA 0.192 NA 0.5 U 1.18 25 U 0.05 U NA 0.5 U 0.05 U 1 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6/22/2004 9/14/20053/31/200512/9/2004

2004 R.G Haley RI Investigation
MW-7

3/31/2005

CL-MW-1D

3/31/20059/14/2005 9/14/2005

MW-6

6/24/200412/9/2004 12/9/20046/24/2004
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL PETROLEUM HYDROCARBONS (g/L)
NWTPH-HCID
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

TPH (g/L)
TPH-418 ---
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

VOLATILES (µg/L)
Acetone ---
Carbon Disulfide ---
Benzene 23
Toluene 15,000
Chlorobenzene 1,600
Ethylbenzene 2,100
Styrene ---
m,p-Xylene ---
o-Xylene ---
1,2-Dichlorobenzene 6.1
1,4-Dichlorobenzene 5
1,2,4-Trimethylbenzene ---
Isopropylbenzene ---
tert-Butylbenzene ---
sec-Butylbenzene ---
4-Isopropyltoluene ---
n-Butylbenzene ---
Naphthalene 83
n-Propylbenzene ---

PCBs (µg/L)
Aroclor 1016 0.01
Aroclor 1242 ---
Aroclor 1248 ---
Aroclor 1254 0.01
Aroclor 1260 0.03
Aroclor 1221 ---
Aroclor 1232 ---
Total PCBs 0.025

ORGANOCHLORINE PESTICIDES (µg/L)
METHOD SW8081B ---

HERBICIDES (µg/L)
METHOD SW8151 ---

TANNINS & LIGNINS (mg/L)
Tannins & Lignins   ---

RADIOCHEMISTRY
Gross Beta (pCi/L) 50

9/24/2004 9/24/2004 9/24/20046/22/2004 9/14/20053/31/200512/9/2004

2004 R.G Haley RI Investigation
MW-7

3/31/2005

CL-MW-1D

3/31/20059/14/2005 9/14/2005

MW-6

6/24/200412/9/2004 12/9/20046/24/2004

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1680 1870 2080 1370 250 U 287 1510 1290 974 202000 279 409 341 250 U 250 U
581 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 50000 U 500 U 500 U 500 U 500 U 500 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

DIOXINS/FURANS (pg/L)
1,2,3,7,8,9-HxCDD ---
Total PeCDF ---
OCDD ---
Total HxCDD ---
1,2,3,4,6,7,8-HpCDD ---
Total HpCDD ---
Total HpCDF ---
OCDF ---
1,2,3,4,7,8-HxCDD ---
Total TCDD ---
1,2,3,4,7,8,9-HpCDF ---
Total HxCDF ---
1,2,3,4,6,7,8-HpCDF ---
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ---

CONVENTIONALS
(mg/L unless indicated otherwise)
Alkalinity (mg/L CaCO3) ---
Bicarbonate (mg/L CaCO3) ---
Color (Pt-Co) ---
Conductivity (umhos/cm) ---
Total Dissolved Solids ---
Salinity (g/kg) ---
Turbidity (NTU) ---
Calcium ---
Iron ---
Magnesium ---
Manganese 0.1
Potassium ---
Sodium ---
Bromide ---
Fluoride ---
Chloride ---
Total Cyanide 16
N-Nitrate (mg-N/L) ---
N-Nitrite (mg-N/L) ---
Nitrate + Nitrite (mg-N/L) ---
Ortho-Phosphorous (mg-P/L) ---
Sulfate ---
Sulfite ---
Fecal Coliform (CFU/100 mL) 14
Sulfur ---
Total suspended solids ---
N-Ammonia (mg N/L) ---
NH3-Ammonia (mg NH3/L) (c) 0.035
Total organic carbon ---
Carbon disulfide ---
Sulfide ---
Chemical Oxygen Demand ---
Biological Oxygen Demand ---

FIELD PARAMETERS
pH 6.2< pH <8.5
Temperature (C) ---
Conductivity (uS) ---
Dissolved oxygen (mg/L) ---
Turbidity (NTU) ---
ORP (mV) ---
Ferrous Iron (mg/L) ---

9/24/2004 9/24/2004 9/24/20046/22/2004 9/14/20053/31/200512/9/2004

2004 R.G Haley RI Investigation
MW-7

3/31/2005

CL-MW-1D

3/31/20059/14/2005 9/14/2005

MW-6

6/24/200412/9/2004 12/9/20046/24/2004

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

16.1 NA NA NA NA 12.1 NA NA NA NA 31.8 NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

8/14/2013  \\edmdata01\projects\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Tables\Table 6-2 and 6-8 LANDAU ASSOCIATES



TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL METALS (µg/L)
Arsenic 5.0
Chromium 50
Copper 2.4
Lead (b) 8.1
Mercury 0.025
Nickel 8.2
Selenium 71
Thallium 0.47
Zinc 81

DISSOLVED METALS (µg/L)
Arsenic 5.0
Copper 2.4
Iron ---
Lead 8.1
Manganese 100
Nickel 8.2
Zinc 81

PAHs (µg/L)
Naphthalene 83
2-Methylnaphthalene ---
1-Methylnaphthalene ---
Acenaphthylene ---
Acenaphthene 990
Fluorene 3
Phenanthrene 6
Anthracene 9.6
Fluoranthene 3.3
Pyrene 15
Dibenzofuran ---
Benzo(a)pyrene 0.018
Benzo(a)anthracene 0.018
Benzo(b)fluoranthene 0.018
Benzo(k)fluoranthene 0.018
Chrysene 0.018
Indeno(1,2,3-cd)pyrene 0.01
Total cPAHs (TEQ) 0.018

SEMIVOLATILES (µg/L)
Naphthalene 83
2-Methylnaphthalene 15
1-Methylnaphthalene ---
Acenaphthene 990
Fluorene 3
Phenanthrene ---
bis(2-Ethylhexyl)phthalate 3
Total Phenols 580
1,4-Dichlorobenzene 5
4-Methylphenol ---
Pentachlorophenol 10
N-Nitrosodiphenylamine 6
Dimethlyphthalate 1,700
Formaldehyde ---
2,3,4,5-Tetrachlorophenol ---
2,4,6-Trichlorophenol 3
2,3,5,6-Tetrachlorophenol ---
2,4,5-Trichlorophenol 3,600
m,p-Cresol ---
2,3,4,6-Tetrachlorophenol ---
Carbazole ---

MW-11S MW-11S MW-11D MW-11D MW-12S MW-12S MW-12D MW-12D MW-13S MW-13S MW-13D MW-13D MW-13D (a)

7/31/2012 09/24/2012 7/31/2012 09/24/2012 7/31/2012 09/24/2012 7/31/2012 09/24/2012 7/30/2012 09/24/2012 7/30/2012 09/24/2012 09/24/2012

VE38E/
VE43F

VK65I/
VK75I

VE38C/
VE3C

VK65K/
VK75K

VE38D/
VE43D

VK65H/
VK75H

VE38B/
VE43B

VK65J/
VK75J

VE22E/
VE24E

VK65G/
VK75G

VE22G/
VE24G

VK65L/
VK75L/
VL48G

VK65O

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

1.3 0.5 U 0.4 0.5 U 0.6 0.5 U 0.5 U 0.5 U 0.6 0.5 U 0.9 0.5 U NA
2.6 0.9 0.7 0.5 1 U 0.5 U 0.6 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

1 0.2 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA
1430 858 84 72 680 600 163 205 704 724 257 244 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
26 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U NA

0.027 0.10 U 0.01 U 0.10 U 0.062 0.10 U 0.046 0.10 U 0.14 3.0 0.31 0.24 0.27
0.052 0.10 U 0.01 U 0.10 U 0.025 0.10 U 0.034 0.10 U 0.12 0.25 0.48 0.32 0.33
0.082 0.10 U 0.01 U 0.10 U 0.082 0.14 0.053 0.16 0.27 0.32 0.66 0.54 0.56
0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.011 0.10 U 0.10 U

0.042 0.10 U 0.01 U 0.10 U 0.078 0.10 U 0.025 0.10 U 0.16 0.17 0.091 0.14 0.11
0.036 0.10 U 0.01 U 0.10 U 0.069 0.10 U 0.023 0.10 U 0.12 0.11 0.16 0.12 0.13
0.065 0.10 U 0.01 U 0.10 U 0.062 0.10 U 0.04 0.10 U 0.11 0.12 0.18 0.16 0.18
0.01 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.015 0.10 U 0.018 0.10 U 0.10 U
0.01 U 0.10 U 0.01 U 0.10 U 0.029 0.10 U 0.01 U 0.10 U 0.02 0.10 U 0.028 0.10 U 0.10 U
0.01 U 0.10 U 0.01 U 0.10 U 0.019 0.10 U 0.01 U 0.10 U 0.018 0.10 U 0.025 0.10 U 0.10 U
0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.024 0.10 U 0.10 U
0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.10 U
0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.10 U
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.10 U
0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U 0.10 U
ND ND ND ND ND ND ND ND ND ND ND ND ND

1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 3.0 1 U 1.0 U 1.0 U
1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1.0 U
1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1.0 U
1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1.0 U
1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1.0 U
1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1.0 U

1.2 3.0 U 1.7 3.0 U 1.8 3.0 U 1.4 3.0 U 2.5 3.0 U 2.1 3.0 U 3.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA

1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1.0 U
1 U 2.0 U 1 U 2.0 U 1 U 2.0 U 1 U 2.0 U 1 U 2.0 U 1 U 2.0 U 2.0 U
5 U 10 U 5 U 10 U 5 U 10 U 5 U 10 U 5 U 10 U 5 U 10 U 10 U
1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1.0 U
1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1.0 U

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

5 U 3.0 U 5 U 3.0 U 5 U 3.0 U 5 U 3.0 U 5 U 3.0 U 5 U 3.0 U 3.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA

5 U 5.0 U 5 U 5.0 U 5 U 5.0 U 5 U 5.0 U 5 U 5.0 U 5 U 5.0 U 5.0 U
1 U 2.0 U 1 U 2.0 U 1 U 2.0 U 1 U 2.0 U 1 U 2.0 U 1 U 2.0 U 2.0 U

NA NA NA NA NA NA NA NA NA NA NA NA NA
1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1 U 1.0 U 1.0 U

2012 Supplemental RI Groundwater Investigation
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL PETROLEUM HYDROCARBONS (g/L)
NWTPH-HCID
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

TPH (g/L)
TPH-418 ---
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

VOLATILES (µg/L)
Acetone ---
Carbon Disulfide ---
Benzene 23
Toluene 15,000
Chlorobenzene 1,600
Ethylbenzene 2,100
Styrene ---
m,p-Xylene ---
o-Xylene ---
1,2-Dichlorobenzene 6.1
1,4-Dichlorobenzene 5
1,2,4-Trimethylbenzene ---
Isopropylbenzene ---
tert-Butylbenzene ---
sec-Butylbenzene ---
4-Isopropyltoluene ---
n-Butylbenzene ---
Naphthalene 83
n-Propylbenzene ---

PCBs (µg/L)
Aroclor 1016 0.01
Aroclor 1242 ---
Aroclor 1248 ---
Aroclor 1254 0.01
Aroclor 1260 0.03
Aroclor 1221 ---
Aroclor 1232 ---
Total PCBs 0.025

ORGANOCHLORINE PESTICIDES (µg/L)
METHOD SW8081B ---

HERBICIDES (µg/L)
METHOD SW8151 ---

TANNINS & LIGNINS (mg/L)
Tannins & Lignins   ---

RADIOCHEMISTRY
Gross Beta (pCi/L) 50

MW-11S MW-11S MW-11D MW-11D MW-12S MW-12S MW-12D MW-12D MW-13S MW-13S MW-13D MW-13D MW-13D (a)

7/31/2012 09/24/2012 7/31/2012 09/24/2012 7/31/2012 09/24/2012 7/31/2012 09/24/2012 7/30/2012 09/24/2012 7/30/2012 09/24/2012 09/24/2012

VE38E/
VE43F

VK65I/
VK75I

VE38C/
VE3C

VK65K/
VK75K

VE38D/
VE43D

VK65H/
VK75H

VE38B/
VE43B

VK65J/
VK75J

VE22E/
VE24E

VK65G/
VK75G

VE22G/
VE24G

VK65L/
VK75L/
VL48G

VK65O

2012 Supplemental RI Groundwater Investigation

250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U > 250 NA
500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U > 500 NA
500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U > 500 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA 330 NA
NA NA NA NA NA NA NA NA NA NA NA 100 U NA
NA NA NA NA NA NA NA NA NA NA NA 200 U NA

5.0 U 5.0 U 5.0 U 5.0 U 5.0 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA
0.2 U 0.20 U 0.2 U 0.76 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U NA
0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 NA
0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 0.20 U NA
0.2 U 0.20 U 0.2 U 0.20 U 2.6 3.4 0.44 1.2 1.6 1.3 0.3 0.73 NA
0.2 U 0.20 U 0.2 U 0.20 U 0.46 3.1 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U NA
0.2 U 0.20 U 0.2 U 0.20 U 0.82 0.26 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U NA
0.4 U 0.40 U 0.4 U 0.40 U 0.42 0.68 0.4 U 0.40 U 0.4 U 0.40 U 0.4 U 0.40 U NA
0.2 U 0.20 U 0.2 U 0.20 U 0.31 0.43 0.2 U 0.20 U 0.25 0.26 0.31 0.37 NA
0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 0.20 U 0.2 U 0.20 U NA
0.2 U 0.20 U 0.2 U 0.20 U 0.86 1.1 0.2 U 0.20 U 0.73 0.90 0.24 0.39 NA
0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U NA
0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.29 0.2 U 0.20 U 0.2 U 0.20 U 0.4 0.58 NA
0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.22 NA
0.2 U 0.20 U 0.2 U 0.20 U 0.25 0.35 0.2 U 0.20 U 0.35 0.40 0.66 0.86 NA

0.86 0.35 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U NA
0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.25 U 0.21 0.33 U 0.41 NA
0.5 U 0.50 U 0.5 U 0.50 U 0.5 U 0.50 U 0.5 U 0.50 U 0.5 19 0.66 0.71 NA
0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

1.90 1.580 29.90 37.90 7.830 1.010 9.540 12.20 1.070 0.953 1.120 6.450 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
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ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

DIOXINS/FURANS (pg/L)
1,2,3,7,8,9-HxCDD ---
Total PeCDF ---
OCDD ---
Total HxCDD ---
1,2,3,4,6,7,8-HpCDD ---
Total HpCDD ---
Total HpCDF ---
OCDF ---
1,2,3,4,7,8-HxCDD ---
Total TCDD ---
1,2,3,4,7,8,9-HpCDF ---
Total HxCDF ---
1,2,3,4,6,7,8-HpCDF ---
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ---

CONVENTIONALS
(mg/L unless indicated otherwise)
Alkalinity (mg/L CaCO3) ---
Bicarbonate (mg/L CaCO3) ---
Color (Pt-Co) ---
Conductivity (umhos/cm) ---
Total Dissolved Solids ---
Salinity (g/kg) ---
Turbidity (NTU) ---
Calcium ---
Iron ---
Magnesium ---
Manganese 0.1
Potassium ---
Sodium ---
Bromide ---
Fluoride ---
Chloride ---
Total Cyanide 16
N-Nitrate (mg-N/L) ---
N-Nitrite (mg-N/L) ---
Nitrate + Nitrite (mg-N/L) ---
Ortho-Phosphorous (mg-P/L) ---
Sulfate ---
Sulfite ---
Fecal Coliform (CFU/100 mL) 14
Sulfur ---
Total suspended solids ---
N-Ammonia (mg N/L) ---
NH3-Ammonia (mg NH3/L) (c) 0.035
Total organic carbon ---
Carbon disulfide ---
Sulfide ---
Chemical Oxygen Demand ---
Biological Oxygen Demand ---

FIELD PARAMETERS
pH 6.2< pH <8.5
Temperature (C) ---
Conductivity (uS) ---
Dissolved oxygen (mg/L) ---
Turbidity (NTU) ---
ORP (mV) ---
Ferrous Iron (mg/L) ---

MW-11S MW-11S MW-11D MW-11D MW-12S MW-12S MW-12D MW-12D MW-13S MW-13S MW-13D MW-13D MW-13D (a)

7/31/2012 09/24/2012 7/31/2012 09/24/2012 7/31/2012 09/24/2012 7/31/2012 09/24/2012 7/30/2012 09/24/2012 7/30/2012 09/24/2012 09/24/2012

VE38E/
VE43F

VK65I/
VK75I

VE38C/
VE3C

VK65K/
VK75K

VE38D/
VE43D

VK65H/
VK75H

VE38B/
VE43B

VK65J/
VK75J

VE22E/
VE24E

VK65G/
VK75G

VE22G/
VE24G

VK65L/
VK75L/
VL48G

VK65O

2012 Supplemental RI Groundwater Investigation

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 UJ 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U NA
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.5 NA
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2 2.8 3 9.6 0.7 0.1 6.6 37.6 0.8 2.5 1.2 34.8 NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

4.52 4.79 4.23 4.19 18 17.7 12 12.4 17.6 15.8 19.7 22.5 NA
0.146 0.005 0.132 0.001 0.048 0.089 0.005 0.286 0.230 0.118 0.105 0.062 NA
22.4 20.3 21.5 33.8 13.9 14.7 26.5 25.1 11.2 11.7 11.8 13.7 NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

0.087 0.059 0.868 105 0.321 0.050 U 0.834 5.97 0.118 0.050 U 0.201 0.902 NA
61.6 57.9 236 277 43.4 46.4 108 101 31.6 37.8 33.2 50.9 NA
14.5 16.0 85.4 25.0 15.1 12.0 U 15.7 27.0 18.7 J 12.0 U 13.9 J 24.0 NA

8.08 6.62 8.08 6.03 7.04 7.32 6.26 8.01 7.68 7.46 7.32 7.44 NA
15.27 14.17 14.81 12.64 13.52 13.36 13.63 12.80 15.20 14.41 14.24 12.42 NA
2332 472 1670 2719 2694 2208 3273 2608 2406 1608 3168 2124 NA
0.60 0.31 1.17 5.46 1.90 0.53 1.24 0.97 0.21 0.71 0.14 0.85 NA
2.78 11.11 3.16 5.34 4.52 0.64 12.84 5.82 9.15 1.65 13.18 84.78 NA

-194.3 -81.4 -311.4 -317.8 -184.3 -115.3 -266.3 -242.8 -89.4 -11.59 -84 -153.8 NA
NA 2.4 NA 0.6 NA 1.5 NA 3.0 NA 2.6 NA 1.8 NA
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL METALS (µg/L)
Arsenic 5.0
Chromium 50
Copper 2.4
Lead (b) 8.1
Mercury 0.025
Nickel 8.2
Selenium 71
Thallium 0.47
Zinc 81

DISSOLVED METALS (µg/L)
Arsenic 5.0
Copper 2.4
Iron ---
Lead 8.1
Manganese 100
Nickel 8.2
Zinc 81

PAHs (µg/L)
Naphthalene 83
2-Methylnaphthalene ---
1-Methylnaphthalene ---
Acenaphthylene ---
Acenaphthene 990
Fluorene 3
Phenanthrene 6
Anthracene 9.6
Fluoranthene 3.3
Pyrene 15
Dibenzofuran ---
Benzo(a)pyrene 0.018
Benzo(a)anthracene 0.018
Benzo(b)fluoranthene 0.018
Benzo(k)fluoranthene 0.018
Chrysene 0.018
Indeno(1,2,3-cd)pyrene 0.01
Total cPAHs (TEQ) 0.018

SEMIVOLATILES (µg/L)
Naphthalene 83
2-Methylnaphthalene 15
1-Methylnaphthalene ---
Acenaphthene 990
Fluorene 3
Phenanthrene ---
bis(2-Ethylhexyl)phthalate 3
Total Phenols 580
1,4-Dichlorobenzene 5
4-Methylphenol ---
Pentachlorophenol 10
N-Nitrosodiphenylamine 6
Dimethlyphthalate 1,700
Formaldehyde ---
2,3,4,5-Tetrachlorophenol ---
2,4,6-Trichlorophenol 3
2,3,5,6-Tetrachlorophenol ---
2,4,5-Trichlorophenol 3,600
m,p-Cresol ---
2,3,4,6-Tetrachlorophenol ---
Carbazole ---

MW-14S MW-14S MW-14D MW-DUP MW-14D MW-15S MW-15S MW-15S (a) MW-15D MW-15D MW-DUP MW-16S MW-16S MW-16D MW-16D
Dup of MW-14D Dup of MW-15D

7/30/2012 09/24/2012 7/30/2012 7/30/2012 09/24/2012 7/30/2012 09/24/2012 09/24/2012 7/30/2012 09/24/2012 09/24/2012 7/30/2012 09/24/2012 7/31/2012 09/24/2012

VE22D/
VE24D

VK65F/
VK75F/
VL48F

VE22F/
VE24F

VE22H/
VE24H

VK65C/
VK75C/
VL48C

VE22C/
VE24C

VK65D/
VK75D/
VL48D

VL65N
VE22A/
VE24A

VK65A/
VK75A/
VL48A

VK65M/
VK75M/
VL48H

VE22B/
VE24B

VK65E/
VK75E/
VL48E

VE38A/
VE43A/
VE90A

VK65B/
VK75B/
VL48B

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.8 0.8 0.7 0.5 U 2 0.7 0.9 NA 0.8 0.5 U 0.5 U 0.8 0.5 1 U 0.7
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 0.1 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U
584 498 1440 1430 1340 529 375 NA 182 189 172 380 328 540 391
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4 U 4 U 4 U 4 U 4 U 4 U 4 U NA 4 U 4 U 4 U 5 27 40 J 50

0.084 0.10 U 0.12 0.12 0.28 3.9 3.7 3.4 0.17 0.11 0.12 0.14 0.10 U 0.032 0.10 U
0.32 0.25 0.13 0.13 0.12 3.3 1.5 1.4 0.21 0.17 0.14 0.016 0.10 U 0.026 0.10 U
0.56 0.64 0.21 0.22 0.23 2.5 1.6 1.4 0.4 0.32 0.32 0.049 0.10 U 0.36 0.16
0.01 U 0.10 U 0.01 U 0.01 U 0.10 U 0.038 0.10 U 0.10 U 0.01 U 0.10 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U
0.18 0.30 0.18 0.2 0.17 1.4 0.76 0.64 0.1 0.11 0.13 0.19 0.29 0.29 0.52
0.14 0.15 0.12 0.14 0.12 1.4 0.58 0.53 0.1 0.10 U 0.10 U 0.07 0.10 U 0.082 0.13
0.12 0.17 0.14 0.16 0.13 1.5 0.63 0.58 0.11 0.10 0.10 U 0.017 0.10 U 0.11 0.11
0.01 U 0.10 U 0.014 0.018 0.10 U 0.14 0.10 U 0.10 U 0.011 0.10 U 0.10 U 0.01 U 0.10 U 0.013 0.10 U

0.024 0.10 U 0.026 0.03 0.10 U 0.18 0.10 U 0.10 U 0.017 0.10 U 0.10 U 0.01 U 0.10 U 0.053 0.10 U
0.03 0.10 U 0.02 0.024 0.10 U 0.11 0.10 U 0.10 U 0.015 0.10 U 0.10 U 0.01 U 0.10 U 0.039 0.10 U
0.01 U 0.10 U 0.019 0.021 0.10 U 0.54 0.23 0.20 0.016 0.10 U 0.10 U 0.01 U 0.10 U 0.012 0.10 U
0.01 U 0.10 U 0.01 U 0.01 U 0.10 U 0.01 U 0.10 U 0.10 U 0.01 U 0.10 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U
0.01 U 0.10 U 0.01 U 0.01 U 0.10 U 0.01 U 0.10 U 0.10 U 0.01 U 0.10 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.01 U 0.10 U 0.01 U 0.01 U 0.10 U 0.01 U 0.10 U 0.10 U 0.01 U 0.10 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U
0.01 U 0.10 U 0.01 U 0.01 U 0.10 U 0.01 U 0.10 U 0.10 U 0.01 U 0.10 U 0.10 U 0.01 U 0.10 U 0.01 U 0.10 U
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1 U 1.0 U 1 U 1 U 1.0 U 3.4 4.0 5.2 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U
1 U 1.0 U 1 U 1 U 1.0 U 2.5 1.4 1.8 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U
1 U 1.0 U 1 U 1 U 1.0 U 2.8 1.8 2.4 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U
1 U 1.0 U 1 U 1 U 1.0 U 1.2 1.0 U 1.0 U 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U
1 U 1.0 U 1 U 1 U 1.0 U 1.1 1.0 U 1.0 U 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U
1 U 1.0 U 1 U 1 U 1.0 U 1.4 1.0 U 1.0 U 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U

2.2 3.0 U 2.2 1.9 3.0 U 3 3.0 U 3.0 U 2.5 3.0 U 3.0 U 2.4 3.0 U 1.3 3.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1 U 1.0 1 U 1 U 1.0 U 1.4 1.0 U 1.2 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U
1 U 2.0 U 1 U 1 U 2.0 U 1 U 2.0 U 2.0 U 1 U 2.0 U 2.0 U 1 U 2.0 U 1 U 2.0 U
5 U 10 U 5 U 5 U 10 U 5 U 10 U 10 U 5 U 10 U 10 U 5 U 10 U 5 U 10 U
1 U 1.0 U 1 U 1 U 1.0 1 U 1.0 U 1.0 U 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U
1 U 1.0 U 1 U 1 U 1.0 U 1 U 1.0 U 1.0 U 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5 U 3.0 U 5 U 5 U 3.0 U 5 U 3.0 U 3.0 U 5 U 3.0 U 3.0 U 5 U 3.0 U 5 U 3.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5 U 5.0 U 5 U 5 U 5.0 U 5 U 5.0 U 5.0 U 5 U 5.0 U 5.0 U 5 U 5.0 U 5 U 5.0 U
1 U 2.0 U 1 U 1 U 2.0 U 1 U 2.0 U 2.0 U 1 U 2.0 U 2.0 U 1 U 2.0 U 1 U 2.0 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1 U 1.0 U 1 U 1 U 1.0 U 1 U 1.0 U 1.0 U 1 U 1.0 U 1.0 U 1 U 1.0 U 1 U 1.0 U

2012 Additional Groundwater Investigation
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CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL PETROLEUM HYDROCARBONS (g/L)
NWTPH-HCID
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

TPH (g/L)
TPH-418 ---
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

VOLATILES (µg/L)
Acetone ---
Carbon Disulfide ---
Benzene 23
Toluene 15,000
Chlorobenzene 1,600
Ethylbenzene 2,100
Styrene ---
m,p-Xylene ---
o-Xylene ---
1,2-Dichlorobenzene 6.1
1,4-Dichlorobenzene 5
1,2,4-Trimethylbenzene ---
Isopropylbenzene ---
tert-Butylbenzene ---
sec-Butylbenzene ---
4-Isopropyltoluene ---
n-Butylbenzene ---
Naphthalene 83
n-Propylbenzene ---

PCBs (µg/L)
Aroclor 1016 0.01
Aroclor 1242 ---
Aroclor 1248 ---
Aroclor 1254 0.01
Aroclor 1260 0.03
Aroclor 1221 ---
Aroclor 1232 ---
Total PCBs 0.025

ORGANOCHLORINE PESTICIDES (µg/L)
METHOD SW8081B ---

HERBICIDES (µg/L)
METHOD SW8151 ---

TANNINS & LIGNINS (mg/L)
Tannins & Lignins   ---

RADIOCHEMISTRY
Gross Beta (pCi/L) 50

MW-14S MW-14S MW-14D MW-DUP MW-14D MW-15S MW-15S MW-15S (a) MW-15D MW-15D MW-DUP MW-16S MW-16S MW-16D MW-16D
Dup of MW-14D Dup of MW-15D

7/30/2012 09/24/2012 7/30/2012 7/30/2012 09/24/2012 7/30/2012 09/24/2012 09/24/2012 7/30/2012 09/24/2012 09/24/2012 7/30/2012 09/24/2012 7/31/2012 09/24/2012

VE22D/
VE24D

VK65F/
VK75F/
VL48F

VE22F/
VE24F

VE22H/
VE24H

VK65C/
VK75C/
VL48C

VE22C/
VE24C

VK65D/
VK75D/
VL48D

VL65N
VE22A/
VE24A

VK65A/
VK75A/
VL48A

VK65M/
VK75M/
VL48H

VE22B/
VE24B

VK65E/
VK75E/
VL48E

VE38A/
VE43A/
VE90A

VK65B/
VK75B/
VL48B

2012 Additional Groundwater Investigation

250 U 250 U 250 U 250 U 250 U 250 U 250 U NA 250 U 250 U 250 U 250 U 250 U 250 U 250 U
> 500 > 500 500 U 500 U > 500 > 500 > 500 NA > 500 > 500 > 500 > 500 > 500 > 500 > 500

500 U 500 U 500 U 500 U > 500 500 U 500 U NA 500 U 500 U 500 U 500 U 500 U 500 U 500 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
100 U 100 UJ NA NA 100 UJ 200 100 UJ NA 100 U 100 UJ 100 U 100 U 100 UJ 100 U 100 UJ
200 U 200 UJ NA NA 200 UJ 200 U 200 UJ NA 200 U 200 UJ 200 U 200 U 200 UJ 200 U 200 UJ

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
0.2 U 0.20 U 0.2 U 0.2 U 0.20 U 0.2 U 0.20 U NA 0.2 U 0.20 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U

0.22 0.22 0.2 U 0.2 U 0.20 U 0.51 0.44 NA 0.2 U 0.20 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U
0.2 U 0.20 U 0.2 U 0.2 U 0.20 U 0.2 U 0.38 NA 0.2 U 0.20 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U
4.2 4.6 3.6 3.4 4.2 10 6.7 NA 0.64 0.67 J 1.0 J 0.2 U 0.60 0.2 U 0.69
0.2 U 0.20 U 0.2 U 0.2 U 0.20 U 0.2 U 0.49 NA 0.2 U 0.20 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U
0.2 U 0.20 U 0.2 U 0.2 U 0.20 U 0.2 U 0.20 U NA 0.2 U 0.20 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U
0.4 U 0.40 U 1.1 1.1 0.96 0.4 U 0.40 U NA 0.4 U 0.40 U 0.40 U 0.4 U 0.40 U 0.4 U 0.40 U

0.23 0.29 0.5 0.52 0.60 0.28 0.32 NA 0.2 U 0.20 0.24 0.2 U 0.20 U 0.2 U 0.20 U
0.24 0.28 0.2 U 0.2 U 0.20 U 0.32 0.36 NA 0.2 U 0.20 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U
1.9 2.2 0.38 0.38 0.41 3.2 2.1 NA 0.36 0.32 0.49 0.2 U 0.23 0.2 U 0.20 U
0.2 U 0.20 U 0.2 U 0.2 U 0.20 U 0.26 0.39 NA 0.2 U 0.20 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U

0.23 0.28 0.2 U 0.2 U 0.20 U 0.69 0.70 NA 0.41 0.42 0.59 0.2 U 0.20 U 0.2 U 0.20 U
0.22 0.25 0.2 U 0.2 U 0.20 U 0.22 0.23 NA 0.2 U 0.20 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U
0.96 1.1 0.42 0.46 0.39 1.1 0.99 NA 0.83 0.74 J 1.2 J 0.2 U 0.20 U 0.2 U 0.20 U
0.2 U 0.20 U 0.2 U 0.2 U 0.36 0.2 U 0.38 NA 1.4 1.7 J 2.8 J 0.2 U 0.20 U 0.2 U 0.20 U

0.38 U 0.49 0.2 U 0.2 U 0.20 U 0.5 U 0.44 NA 0.26 0.26 0.41 0.2 U 0.20 U 0.2 U 0.20 U
0.5 U 0.50 U 0.5 U 0.5 U 0.93 7.6 12 NA 0.5 U 0.50 U 0.50 U 0.5 U 0.50 U 0.5 U 0.50 U
0.2 U 0.20 U 0.2 U 0.2 U 0.20 U 0.2 U 0.20 U NA 0.2 U 0.20 U 0.20 U 0.2 U 0.20 U 0.2 U 0.20 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1.190 3.140 1.240 NA 3.830 1.950 1.540 NA 1.460 1.350 1.380 1.460 1.310 1.220 1.310

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

DIOXINS/FURANS (pg/L)
1,2,3,7,8,9-HxCDD ---
Total PeCDF ---
OCDD ---
Total HxCDD ---
1,2,3,4,6,7,8-HpCDD ---
Total HpCDD ---
Total HpCDF ---
OCDF ---
1,2,3,4,7,8-HxCDD ---
Total TCDD ---
1,2,3,4,7,8,9-HpCDF ---
Total HxCDF ---
1,2,3,4,6,7,8-HpCDF ---
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ---

CONVENTIONALS
(mg/L unless indicated otherwise)
Alkalinity (mg/L CaCO3) ---
Bicarbonate (mg/L CaCO3) ---
Color (Pt-Co) ---
Conductivity (umhos/cm) ---
Total Dissolved Solids ---
Salinity (g/kg) ---
Turbidity (NTU) ---
Calcium ---
Iron ---
Magnesium ---
Manganese 0.1
Potassium ---
Sodium ---
Bromide ---
Fluoride ---
Chloride ---
Total Cyanide 16
N-Nitrate (mg-N/L) ---
N-Nitrite (mg-N/L) ---
Nitrate + Nitrite (mg-N/L) ---
Ortho-Phosphorous (mg-P/L) ---
Sulfate ---
Sulfite ---
Fecal Coliform (CFU/100 mL) 14
Sulfur ---
Total suspended solids ---
N-Ammonia (mg N/L) ---
NH3-Ammonia (mg NH3/L) (c) 0.035
Total organic carbon ---
Carbon disulfide ---
Sulfide ---
Chemical Oxygen Demand ---
Biological Oxygen Demand ---

FIELD PARAMETERS
pH 6.2< pH <8.5
Temperature (C) ---
Conductivity (uS) ---
Dissolved oxygen (mg/L) ---
Turbidity (NTU) ---
ORP (mV) ---
Ferrous Iron (mg/L) ---

MW-14S MW-14S MW-14D MW-DUP MW-14D MW-15S MW-15S MW-15S (a) MW-15D MW-15D MW-DUP MW-16S MW-16S MW-16D MW-16D
Dup of MW-14D Dup of MW-15D

7/30/2012 09/24/2012 7/30/2012 7/30/2012 09/24/2012 7/30/2012 09/24/2012 09/24/2012 7/30/2012 09/24/2012 09/24/2012 7/30/2012 09/24/2012 7/31/2012 09/24/2012

VE22D/
VE24D

VK65F/
VK75F/
VL48F

VE22F/
VE24F

VE22H/
VE24H

VK65C/
VK75C/
VL48C

VE22C/
VE24C

VK65D/
VK75D/
VL48D

VL65N
VE22A/
VE24A

VK65A/
VK75A/
VL48A

VK65M/
VK75M/
VL48H

VE22B/
VE24B

VK65E/
VK75E/
VL48E

VE38A/
VE43A/
VE90A

VK65B/
VK75B/
VL48B

2012 Additional Groundwater Investigation

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U NA 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.5 U 0.1 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.6 3.0 0.8 J 1.2 J 1.5 1.1 0.9 NA 2 1.8 J 1.9 J 3.2 3.2 3.0 J 1.4
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

21.3 21.9 13.4 14.2 14.1 22.2 28.7 NA 29.7 29.2 29.2 16.9 18.8 14.2 19.2
0.015 0.026 0.007 0.008 0.054 0.013 0.025 NA 0.013 0.012 0.012 0.636 0.080 0.010 0.115
16.1 14.7 13.2 12.3 15.8 16.2 17.0 NA 13.8 14.9 14.9 20.9 18.2 17.1 19.3
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.084 0.050 U 0.132 0.123 0.447 0.091 0.054 NA 0.153 0.050 U 0.050 U 0.076 0.050 U 0.187 0.050 U
183 46.7 42.7 43.7 63.6 50.5 53.7 NA 42.4 44.5 49.3 59 53.1 52.2 60.8
19.6 J 17.0 17.9 J 15.2 J 24.0 14.9 J 20.0 U NA 19.5 J 15.0 21.0 12.9 J 12.0 U 7.5 20.0 U

6.43 6.59 6.35 6.35 7.22 6.37 6.52 NA 6.22 6.25 6.25 8.19 7.25 6.50 7.43
14.64 16.60 13.63 13.63 12.93 14.24 14.69 NA 14.43 13.09 13.09 13.97 13.37 12.46 12.36
3128 4147 3822 3822 3135 2196 2877 NA 2250 2883 2883 4127 2309 5094 2611
0.36 0.34 0.25 0.25 0.69 0.32 0.33 NA 0.32 0.48 0.48 0.19 0.75 0.45 0.70
6.96 2.41 7.17 7.17 46.04 7.46 32.42 NA 4.32 4.64 4.64 4.44 4.07 6.95 5.30

-90.2 -85.6 -76.5 -76.5 -99.9 -106.9 -83.8 NA -96.3 -66.5 -66.5 -90.1 -88.4 -131.5 -98.0
NA 3.2 NA NA 2.8 NA 2.0 NA NA 2.4 2.4 NA 1.3 NA 2.2
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL METALS (µg/L)
Arsenic 5.0
Chromium 50
Copper 2.4
Lead (b) 8.1
Mercury 0.025
Nickel 8.2
Selenium 71
Thallium 0.47
Zinc 81

DISSOLVED METALS (µg/L)
Arsenic 5.0
Copper 2.4
Iron ---
Lead 8.1
Manganese 100
Nickel 8.2
Zinc 81

PAHs (µg/L)
Naphthalene 83
2-Methylnaphthalene ---
1-Methylnaphthalene ---
Acenaphthylene ---
Acenaphthene 990
Fluorene 3
Phenanthrene 6
Anthracene 9.6
Fluoranthene 3.3
Pyrene 15
Dibenzofuran ---
Benzo(a)pyrene 0.018
Benzo(a)anthracene 0.018
Benzo(b)fluoranthene 0.018
Benzo(k)fluoranthene 0.018
Chrysene 0.018
Indeno(1,2,3-cd)pyrene 0.01
Total cPAHs (TEQ) 0.018

SEMIVOLATILES (µg/L)
Naphthalene 83
2-Methylnaphthalene 15
1-Methylnaphthalene ---
Acenaphthene 990
Fluorene 3
Phenanthrene ---
bis(2-Ethylhexyl)phthalate 3
Total Phenols 580
1,4-Dichlorobenzene 5
4-Methylphenol ---
Pentachlorophenol 10
N-Nitrosodiphenylamine 6
Dimethlyphthalate 1,700
Formaldehyde ---
2,3,4,5-Tetrachlorophenol ---
2,4,6-Trichlorophenol 3
2,3,5,6-Tetrachlorophenol ---
2,4,5-Trichlorophenol 3,600
m,p-Cresol ---
2,3,4,6-Tetrachlorophenol ---
Carbazole ---

CL-MW-1 CL-MW-101 CL-MW-102 CL-MW-103 CL-MW-1H CL-MW-6 CL-MW-9
(MW-1) (MW-6) (MW-9)
5/9/2012 7/18/2012 7/18/2012 7/18/2012 5/9/2012 5/9/2012 5/9/2012

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

0.026 U 1.1 4.9 12 1.9 1.2 0.013 U
0.011 U 1.8 12 190 0.0095 U 180 0.033 U
0.12 U 95 31 170 43 240 0.042 U

0.0095 U 0.66 0.24 0.76 1.3 2.3 0.0096 U
0.14 4.4 1.6 5 9.4 14 0.015

0.098 3.1 1.1 4.3 9.4 14 0.0096 U
0.022 2.3 1.1 3.6 5.3 15 0.018
0.011 0.085 0.088 0.15 5 0.67 0.025
0.013 0.085 0.048 U 0.048 U 0.13 0.14 0.0096 U
0.02 0.055 0.051 0.11 0.3 0.39 0.0096 U
0.95 U 0.95 U 0.95 U 1.7 3.3 6.1 0.96 U

0.0095 U 0.0095 U 0.048 U 0.048 U 0.0095 U 0.048 U 0.0096 U
0.031 0.01 0.048 U 0.048 U 0.016 0.048 0.0096 U

0.0095 U 0.0095 U 0.048 U 0.048 U 0.0095 U 0.048 U 0.0096 U
NA NA NA NA NA NA NA

0.0095 U 0.0095 U 0.048 U 0.048 U 0.017 0.048 U 0.0096 U
0.0095 U 0.0095 U 0.048 U 0.048 U 0.0095 U 0.048 U 0.0096 U
0.0031 0.001 ND ND 0.00177 0.0048 ND

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

0.98 0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 0.96 U
0.95 U 1.3 0.95 U 0.95 U 0.95 U 0.95 U 0.96 U
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

0.0092 U 0.011 0.037 0.7 0.75 100 0.014
0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 0.96 U
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

0.018 U 0.018 U 0.018 U 0.018 U 0.039 0.6 0.018 U
0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 10 0.96 U
0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 0.96 U
0.95 U 43 0.95 U 0.95 U 0.95 U 0.95 U 0.96 U
0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 22 0.96 U
0.95 U 0.95 U 0.95 U 1.6 0.95 U 0.95 U 0.96 U

2012 R.G. Haley Site Investigation
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

TOTAL PETROLEUM HYDROCARBONS (g/L)
NWTPH-HCID
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

TPH (g/L)
TPH-418 ---
Gasoline-Range Hydrocarbons 800
Diesel-Range Hydrocarbons 500
Oil-Range Hydrocarbons 500

VOLATILES (µg/L)
Acetone ---
Carbon Disulfide ---
Benzene 23
Toluene 15,000
Chlorobenzene 1,600
Ethylbenzene 2,100
Styrene ---
m,p-Xylene ---
o-Xylene ---
1,2-Dichlorobenzene 6.1
1,4-Dichlorobenzene 5
1,2,4-Trimethylbenzene ---
Isopropylbenzene ---
tert-Butylbenzene ---
sec-Butylbenzene ---
4-Isopropyltoluene ---
n-Butylbenzene ---
Naphthalene 83
n-Propylbenzene ---

PCBs (µg/L)
Aroclor 1016 0.01
Aroclor 1242 ---
Aroclor 1248 ---
Aroclor 1254 0.01
Aroclor 1260 0.03
Aroclor 1221 ---
Aroclor 1232 ---
Total PCBs 0.025

ORGANOCHLORINE PESTICIDES (µg/L)
METHOD SW8081B ---

HERBICIDES (µg/L)
METHOD SW8151 ---

TANNINS & LIGNINS (mg/L)
Tannins & Lignins   ---

RADIOCHEMISTRY
Gross Beta (pCi/L) 50

CL-MW-1 CL-MW-101 CL-MW-102 CL-MW-103 CL-MW-1H CL-MW-6 CL-MW-9
(MW-1) (MW-6) (MW-9)
5/9/2012 7/18/2012 7/18/2012 7/18/2012 5/9/2012 5/9/2012 5/9/2012

2012 R.G. Haley Site Investigation

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
270 U 1200 J 740 J 1700 J 1800 3800 260 U
440 U 410 U 410 U 500 410 U 410 U 410 U

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA
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TABLE 6-2
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AND SEEP WATER SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Sample ID:
Sample Number:

Sample Date :

Lab ID:
Cornwall Ave LF 
Site Screening 

Level (a)

DIOXINS/FURANS (pg/L)
1,2,3,7,8,9-HxCDD ---
Total PeCDF ---
OCDD ---
Total HxCDD ---
1,2,3,4,6,7,8-HpCDD ---
Total HpCDD ---
Total HpCDF ---
OCDF ---
1,2,3,4,7,8-HxCDD ---
Total TCDD ---
1,2,3,4,7,8,9-HpCDF ---
Total HxCDF ---
1,2,3,4,6,7,8-HpCDF ---
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal ---

CONVENTIONALS
(mg/L unless indicated otherwise)
Alkalinity (mg/L CaCO3) ---
Bicarbonate (mg/L CaCO3) ---
Color (Pt-Co) ---
Conductivity (umhos/cm) ---
Total Dissolved Solids ---
Salinity (g/kg) ---
Turbidity (NTU) ---
Calcium ---
Iron ---
Magnesium ---
Manganese 0.1
Potassium ---
Sodium ---
Bromide ---
Fluoride ---
Chloride ---
Total Cyanide 16
N-Nitrate (mg-N/L) ---
N-Nitrite (mg-N/L) ---
Nitrate + Nitrite (mg-N/L) ---
Ortho-Phosphorous (mg-P/L) ---
Sulfate ---
Sulfite ---
Fecal Coliform (CFU/100 mL) 14
Sulfur ---
Total suspended solids ---
N-Ammonia (mg N/L) ---
NH3-Ammonia (mg NH3/L) (c) 0.035
Total organic carbon ---
Carbon disulfide ---
Sulfide ---
Chemical Oxygen Demand ---
Biological Oxygen Demand ---

FIELD PARAMETERS
pH 6.2< pH <8.5
Temperature (C) ---
Conductivity (uS) ---
Dissolved oxygen (mg/L) ---
Turbidity (NTU) ---
ORP (mV) ---
Ferrous Iron (mg/L) ---

CL-MW-1 CL-MW-101 CL-MW-102 CL-MW-103 CL-MW-1H CL-MW-6 CL-MW-9
(MW-1) (MW-6) (MW-9)
5/9/2012 7/18/2012 7/18/2012 7/18/2012 5/9/2012 5/9/2012 5/9/2012

2012 R.G. Haley Site Investigation

NA 1.94 J NA NA NA NA NA
NA 2.14 NA NA NA NA NA
NA 2450 NA NA NA NA NA
NA 4.94 NA NA NA NA NA
NA 120 NA NA NA NA NA
NA 289 NA NA NA NA NA
NA 31.7 NA NA NA NA NA
NA 61.9 J NA NA NA NA NA
NA 0.808 J NA NA NA NA NA
NA 0.302 NA NA NA NA NA
NA 0.93 J NA NA NA NA NA
NA 8.06 NA NA NA NA NA
NA 8.26 J NA NA NA NA NA
NA 3.99864 JT NA NA NA NA NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA Box indicates exceedance of site screening level.
NA NA NA NA NA NA NA µg/L = micrograms per liter
NA NA NA NA NA NA NA mg/L = milligrams per liter
NA NA NA NA NA NA NA pg/L = picograms per liter
NA NA NA NA NA NA NA ND = Not detected
NA NA NA NA NA NA NA NA = Not analyzed or result not available
NA NA NA NA NA NA NA -- = Water Quality Standard or other criteria not established.
NA NA NA NA NA NA NA B = Analyte was also found in the analytical method blank indicating 
NA NA NA NA NA NA NA the sample may have been contaminated.
NA NA NA NA NA NA NA E = Reported result is an estimate because of the presence of interference.
NA NA NA NA NA NA NA J = The analyte was positively identified.  The associated numerical result 
NA NA NA NA NA NA NA is an estimate.
NA NA NA NA NA NA NA N = For metals analytes, the spike sample recovery is not within control limits.
NA NA NA NA NA NA NA P = The analyte was detected above the instrument detection limit but 
NA NA NA NA NA NA NA below the established minimum quantitation limit.
NA NA NA NA NA NA NA U = The analyte was not detected at or above the value shown
NA NA NA NA NA NA NA UJ = The analyte was not detected in the sample; the reported sample reporting lim
NA NA NA NA NA NA NA is an estimate.

(a)  Screening level based on the lower of state and federal chronic aquatic water 
quality criteria, MTCA Method B surface water criteria, or federal human health

NA NA NA NA NA NA NA criteria for consumption of organisms, except as noted otherwise; 
NA NA NA NA NA NA NA see Table 5-2 for complete listing of water quality criteria.
NA NA NA NA NA NA NA (b)  Two analytical results were reported by the laboratory for lead in
NA NA NA NA NA NA NA Ecology samples collected in 1992.  The higher results are presented in this table

25.00 7.20 8.20 23.20 2.00 9.00 8.30 (c)  NH3-Ammonia calculated using samples' total ammonia, pH, 
NA NA NA NA NA NA NA and temperature with equation from Emerson et al 1975.
NA NA NA NA NA NA NA
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TABLE 6-3
SUMMARY OF UNDERWATER SURVEY

SUPPLEMENTAL RI
CORNWALL AVENUE LANDFILL SITE

BELLINGHAM, WASHINGTON

Page 1 of 1

Transect and Depth Refuse

Data Point (ft, MLLW) Substrate Cover (%) Wood Present

Transect T1

T1-1 -12.8 mud 0

T1-2 -6.8 mud 0

T1-3 -4.8 mud/sand 0 scattered bark

T1-4 -0.8 sand 0

Transect T2

T2-1 -13.7 mud 0

T2-2 -4.7 sand/mud 0 bark >20%

T2-3 -4.7 sand/mud 0

T2-4 -3.7 sand 0

T2-5 -0.7 sand/gravel 0

Transect T3

T3-1 -18.4 mud 0

T3-2 -14.4 mud 10

T3-3 -4.4 mud 0 chip >20%

T3-4 -3.4 sand 0 wood <20%

T3-5 -2.4 sand 50 boards >50%

Transect T4

T4-1 -17.8 mud 0

T4-2 -16.8 mud/debris 50

T4-3 -13.8 glass 75

Transect T5

T5-1 -17.1 mud 0 scattered logs

T5-2 -12.1 mud/debris 50

T5-3 -11.1 mud/debris 75

Transect T6

T6-1 -16.0 mud 0 sparse logs

T6-2 -16.0 mud 0 logs 20-50%

T6-3 -8.0 mud with refuse 50

Transect T7

T7-1 -15.6 mud 0 logs 20-50%

T7-2 -13.6 mud 0 logs >50%

T7-3 -11.6 mud/debris 50

T7-4 -8.6 mud/landfill 75

Transect T8

T8-1 -14.7 mud 0 scattered logs

T8-2 -8.7 mud with cobble 50

Transect T9

T9-1 -15.3 mud 0

T9-2 -9.3 mud with refuse 50

Transect T10

T10-1 -13.8 mud 0

T10-2 -0.8 sand 0

T10-3 0.8 cobbles with refuse 50

T10-4 4.2 cobbles with refuse 50

ft = feet

MLLW = Mean Lower Low Water
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TABLE 6-4
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SURFACE SEDIMENT SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Sample ID: Human E-2 E-4 S-1 S-2 S-3 HC-SS-19 (a) HC-SS-20 (a) HC-SS-21 (a) HC-SS-28 (a) SRI-SED-1 SRI-SED-2 SRI-SED-3 SRI-SED-4 SRI-SED-5 SRI-SED-6
Sample Number: Health 92 198042 92 198045 CL-MS-1 CL-MS-2 CL-MS-3

Sample Date Screening 5/6/1992 5/6/1992 9/24/1996 9/24/1996 9/24/1996 6/10/2002 6/10/2002 6/10/2002 6/10/2002 6/10/2002 6/10/2002
Lab ID: SQS (b) CSL (c) Level Q243A Q243B Q243C EL51A EL51B EL51C EL51D EL51E EL51F

TOTAL METALS (mg/kg-dry)
Antimony --- --- --- NA NA 0.5 J 3.3 J 0.1 U NA NA NA NA NA NA NA NA NA NA
Arsenic 57 93 11 3.08 N 1.74 N 5.7 4.6 5.1 11 11 11 10 NA NA NA NA NA NA
Cadmium 5.1 6.7 --- 4.2 N 1 UN 0.7 J 0.3 U 0.7 J 1.4 U 1.4 U 1.4 U 1.7 NA NA NA NA NA NA
Chromium 260 270 --- 152 N 82.4 N 25.9 J 35.0 J 34.3 J 67 72 66 84 NA NA NA NA NA NA
Copper 390 390 --- 756 E 378 E 84.9 J 398 J 57.3 J 52 61 56 83 88.3 68.9 63.2 104 69.9 126
Iron --- --- --- 75,300 23,600 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 450 530 --- 431 887 115 J 649 J 248 J 15 22 19 43 51 30 22 56 33 57
Mercury 0.41 0.59 0.41 0.34 0.071 0.1 J 0.136 J 0.098 J 0.62 0.44 1.2 0.47 NA NA 0.4 NA 0.7 NA
Nickel --- --- --- 87.3 26.8 18 J 25 J 26 J NA NA NA NA NA NA NA NA NA NA
Selenium --- --- --- 0.39 N 0.2 UN NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 6.1 6.1 --- 2.7 PN 1.5 UN 12 J 0.5 J 0.9 J 1.4 U 1.4 U 1.4 U 1.5 U 0.9 0.8 U 0.7 U 0.8 0.8 U 0.8 U
Zinc 410 960 --- 2,140 E 313 E 189 J 242 J 220 J 95 110 100 160 156 142 126 215 151 175

ORGANICS (µg/kg-dry)
Methylene chloride --- --- --- 4.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenols 420 1,200 --- 190 60 19 U 19 U 19 U NA NA NA NA NA NA NA NA NA NA
4,4'-DDD --- --- --- 25 8 U 1.9 U 1.9 U 2.3 U NA NA NA NA NA NA NA NA NA NA
4,4'-DDT --- --- --- 31 N 8 U 1.9 U 1.9 U 1.9 U NA NA NA NA NA NA NA NA NA NA
Hexadecanoic acid --- --- --- 1,500 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA

TOTAL PETROLEUM HYDROCARBONS (mg/kg-dry)
Diesel-range Hydrocarbons --- --- --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Motor Oil-range Hydrocarbons --- --- --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ORGANICS (μg/kg-dry)

LPAH (d)
Naphthalene 2,100 2,100 --- NA NA 19 U 19 U 40 NA NA NA NA NA NA NA NA NA NA
Phenanthrene 1,500 1,500 --- 44 J 68 U 110 19 U 22 NA NA NA NA NA NA NA NA NA NA
Anthracene 960 960 --- NA NA 25 19 U 19 U NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 670 670 --- NA NA 30 19 U 19 U NA NA NA NA NA NA NA NA NA NA
Total LPAH (e,f) 5,200 5,200 --- NA NA 135 19 U 62 NA NA NA NA NA NA NA NA NA NA

HPAH (g)
Fluoranthene 1,700 2,500 --- 99 68 U 120 29 54 NA NA NA NA NA NA NA NA NA NA
Pyrene 2,600 3,300 --- 96 68 U 180 30 69 NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 1,300 1,600 --- 53 J 68 U 73 19 U 22 NA NA NA NA NA NA NA NA NA NA
Chrysene 1,400 2,800 --- 66 J 68 U 86 23 26 NA NA NA NA NA NA NA NA NA NA
Benzo(b,k)fluoranthene 3,200 3,600 --- 120 68 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzofluoranthenes (h) 3,200 3,600 --- NA NA 104 19 U 28 NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 1,600 1,600 --- NA NA 64 19 U 25 NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 600 690 --- NA NA 35 19 U 22 NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene 670 720 --- NA NA 50 19 U 21 NA NA NA NA NA NA NA NA NA NA
Total HPAH (f,i) 12,000 17,000 --- NA NA 712 82 267 NA NA NA NA NA NA NA NA NA NA

PCBs (μg/kg-dry)
Aroclor 1242/1016 --- --- --- 160 80 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1016 --- --- --- NA NA 19 U 19 U 19 U NA NA NA NA 20 U 20 U 20 U 20 U 20 U 20 U
Aroclor 1242 --- --- 6 NA NA 19 U 27 620 NA NA NA NA 20 U 20 U 20 U 20 U 20 U 20 U
Aroclor 1248 --- --- 6 ND ND 27 U 23 U 250 U NA NA NA NA 130 32 U 31 U 75 46 U 150 U
Aroclor 1254 --- --- 6 160 80 U 22 20 66 NA NA NA NA 130 31 J 28 84 46 110
Aroclor 1260 --- --- 6 ND ND 19 U 28 30 NA NA NA NA 42 U 20 U 20 U 32 U 21 U 32 U
Aroclor 1221 --- --- --- ND ND 39 U 38 U 280 U NA NA NA NA 39 U 39 U 39 U 40 U 39 U 39 U
Aroclor 1232 --- --- --- ND ND 19 U 19 U 19 U NA NA NA NA 20 U 20 U 20 U 20 U 20 U 20 U
Total PCBs (j) 130 1,000 --- 320 80 U 22 75 716 NA NA NA NA 260 31 28 159 46 110

OTHER (μg/kg-dry)
Dimethylphthalate 71 160 --- NA NA 920 19 U 49 NA NA NA NA NA NA NA NA NA NA
Diethylphthalate 200 1,200 --- NA NA 19 U 19 U 57 NA NA NA NA NA NA NA NA NA NA
Bis(2-Ethylhexyl)phthalate 1,300 3,100 --- 1,300 42 J 90 1000 220 NA NA NA NA 220 160 160 390 290 300
Di-n-Octyl phthalate 6,200 6,200 --- NA NA 19 U 140 19 U NA NA NA NA NA NA NA NA NA NA
Di-n-butylphthalate 1,400 5,100 --- 67 J 39 J 19 U 19 U 19 U NA NA NA NA NA NA NA NA NA NA

CONVENTIONALS
Total Solids (percent) --- --- --- NA NA 77.2 75.6 64.9 NA NA NA NA 38.9 36.9 39.5 38.6 37.8 40.1
Total Volatile Solids (mg/kg) --- --- --- NA NA 97000 36000 87000 NA NA NA NA NA NA NA NA NA NA
Cyanide (mg/kg) --- --- --- 0.52 E 0.07 E NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Cyanide (mg/kg) --- --- --- NA NA 1.0 0.72 0.67 NA NA NA NA NA NA NA NA NA NA
N-Ammonia (mg-N/kg) --- --- --- NA NA 7.0 J 3.9 J 3.1 J NA NA NA NA NA NA NA NA NA NA
Sulfide (mg/kg) --- --- --- NA NA 1.0 11 1000 NA NA NA NA NA NA NA NA NA NA
Total Organic Carbon (percent) --- --- --- 2.0 1.3 4.3 2.6 3.4 3.7 3.8 3.1 3.1 2.9 3.6 3.7 4.2

Ecology Investigation Expanded Site Investigation Whatcom Waterway RI/FS Supplemental RI
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TABLE 6-4
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SURFACE SEDIMENT SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Sample ID: Human
Sample Number: Health

Sample Date Screening 
Lab ID: SQS (b) CSL (c) Level

TOTAL METALS (mg/kg-dry)
Antimony --- --- ---
Arsenic 57 93 11
Cadmium 5.1 6.7 ---
Chromium 260 270 ---
Copper 390 390 ---
Iron --- --- ---
Lead 450 530 ---
Mercury 0.41 0.59 0.41
Nickel --- --- ---
Selenium --- --- ---
Silver 6.1 6.1 ---
Zinc 410 960 ---

ORGANICS (µg/kg-dry)
Methylene chloride --- --- ---
Phenols 420 1,200 ---
4,4'-DDD --- --- ---
4,4'-DDT --- --- ---
Hexadecanoic acid --- --- ---

TOTAL PETROLEUM HYDROCARBONS (mg/kg-dry)
Diesel-range Hydrocarbons --- --- ---
Motor Oil-range Hydrocarbons --- --- ---

ORGANICS (μg/kg-dry)

LPAH (d)
Naphthalene 2,100 2,100 ---
Phenanthrene 1,500 1,500 ---
Anthracene 960 960 ---
2-Methylnaphthalene 670 670 ---
Total LPAH (e,f) 5,200 5,200 ---

HPAH (g)
Fluoranthene 1,700 2,500 ---
Pyrene 2,600 3,300 ---
Benzo(a)anthracene 1,300 1,600 ---
Chrysene 1,400 2,800 ---
Benzo(b,k)fluoranthene 3,200 3,600 ---
Benzofluoranthenes (h) 3,200 3,600 ---
Benzo(a)pyrene 1,600 1,600 ---
Indeno(1,2,3-cd)pyrene 600 690 ---
Benzo(g,h,i)perylene 670 720 ---
Total HPAH (f,i) 12,000 17,000 ---

PCBs (μg/kg-dry)
Aroclor 1242/1016 --- --- ---
Aroclor 1016 --- --- ---
Aroclor 1242 --- --- 6
Aroclor 1248 --- --- 6
Aroclor 1254 --- --- 6
Aroclor 1260 --- --- 6
Aroclor 1221 --- --- ---
Aroclor 1232 --- --- ---
Total PCBs (j) 130 1,000 ---

OTHER (μg/kg-dry)
Dimethylphthalate 71 160 ---
Diethylphthalate 200 1,200 ---
Bis(2-Ethylhexyl)phthalate 1,300 3,100 ---
Di-n-Octyl phthalate 6,200 6,200 ---
Di-n-butylphthalate 1,400 5,100 ---

CONVENTIONALS
Total Solids (percent) --- --- ---
Total Volatile Solids (mg/kg) --- --- ---
Cyanide (mg/kg) --- --- ---
Total Cyanide (mg/kg) --- --- ---
N-Ammonia (mg-N/kg) --- --- ---
Sulfide (mg/kg) --- --- ---
Total Organic Carbon (percent) --- --- ---

BLVD-SS-09 BLVD-SC-09-0-2' BLVD-SC-09-2-3' BLVD-SC-09-3-4' BLVD-SC-09-4-6' BLVD-SC-09-6-8' BLVD-SC-09-8.5-9.7'

9/19/2008 9/23/2008 9/23/2008 9/23/2008 9/23/2008 9/23/2008 9/23/2008

NA NA NA NA NA NA NA
20 10 20 U 10 10 U 10 U NA
1.1 1.2 1.8 2.6 2.5 1.7 NA
70 74 86 110 89 65 NA

66.3 74.4 121 126 94.8 71.3 NA
NA NA NA NA NA NA NA
27 52 143 142 120 42 NA
0.4 0.8 1.7 3.8 1.5 0.77 0.4 J
97 NA NA NA NA NA NA
NA NA NA NA NA NA NA
0.7 U 0.8 U 1 U 0.9 1.5 0.6 U NA
124 148 280 328 353 151 NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

14 U 45 80 110 210 60 NA
28 U 110 270 210 640 170 NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

Boxed value indicates an exceedance of the SQS.
NA NA NA NA NA NA NA Boxed and shaded value indicates an exceedance of the CSL and SQS.
NA NA NA NA NA NA NA mg/kg = milligram per kilogram
NA NA NA NA NA NA NA μg/kg = microgram per kilogram
NA NA NA NA NA NA NA NA = Not analyzed or results not available.
NA NA NA NA NA NA NA ND = Not detected.
NA NA NA NA NA NA NA ---  =  SQS or CSL criteria not established.
NA NA NA NA NA NA NA E = Reported result is an estimate because of the presence of interference.
NA NA NA NA NA NA NA J =  Analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
NA NA NA NA NA NA NA N = For metals analytes the spike sample recovery is not within control limits.
NA NA NA NA NA NA NA P = The analyte was detected above the instrument detection limit but below the established minimum quantitation limit.

U = The analyte was not detected at or above the reported result.
(a)  This information has not been validated and does not represent final data.  Data provided by Hart Crowser for Georgia-Pacific West, Inc.  O

NA NA NA NA NA NA NA      metals analyses were provided for these samples.
71 20 U 59 U 98 U NA NA NA (b) Sediment Quality Standard Dry Weight Equivalent Lowest Apparent Effects Threshold (LAET) criteria (Chapter 173-204 WAC).
19 U 20 U 59 U 98 U NA NA NA (c) Cleanup Screening Level Dry Weight Equivalent Lowest Apparent Effects Threshold (LAET) criteria (Chapter 173-204 WAC).
19 U 55 250 290 NA NA NA (d)  Low molecular weight polycyclic aromatic hydrocarbons.
19 U 49 270 410 NA NA NA (e)  The State Sediment Management Standards LPAH criterion represents the sum of the following "low molecular weight polycyclic aromatic
66 20 U 59 U 98 U NA NA NA      hydrocarbon" compounds:  Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, and Anthracene.  The LPAH criterion
19 U 20 U 59 U 98 U NA NA NA      is not the sum of the criteria values for the individual LPAH compounds listed.
19 U 20 U 59 U 98 U NA NA NA (f)  Where chemical criteria in this table represent the sum of individual compounds or isomers, the following methods are applied:

137 104 520 700 NA NA NA         (i)  Where chemical analyses identify an undetected value for every individual compound/isomer, then the single highest detection limit
             shall represent the sum of the respective compounds/isomers.
       (ii)  Where chemical analyses detect one or more individual compounds/isomers, only the detected concentrations will be added to

NA NA NA NA NA NA NA              represent the group sum.
NA NA NA NA NA NA NA (g)  High molecular weight polycyclic aromatic hydrocarbons.
NA NA NA NA NA NA NA (h) The total benzofluoranthenes criterion for the State Standards represents the sum of the concentrations of the "B", "J", and "K" isomers.
NA NA NA NA NA NA NA (i)   The SMS HPAH criterion represents the sum of the following "high molecular weight polycyclic aromatic
NA NA NA NA NA NA NA       hydrocarbon" compounds:  Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzofluoranthenes, Benzo(a)pyrene,

      Indeno(1,2,3-cd)pyrene, Dibenzo(a,h)anthracene, and Benzo(g,h,i)perylene.
(j)   For the purposes of this RI, a PCB detection is assumed to be a PQL SL exceedance.  PQL for PCBs in sediment is based on Ecology's

37.2 NA NA NA NA NA NA       Sediment Sampling and Analysis Plan Appendix (Ecology 2008) is 0.006 mg/kg dry weight (6 µg/kg).
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

13.5 NA NA NA NA NA NA
543 NA NA NA NA NA NA
3.26 NA NA NA NA NA NA

Boulevard Park 2008 Sampling
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TABLE 6-5
CARBON NORMALIZED ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SURFACE SEDIMENT SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Sample ID: Human E-2 E-4 S-1 S-2 S-3 HC-SS-19 (a) HC-SS-20 (a) HC-SS-21 (a) HC-SS-28 (a) SRI-SED-1 SRI-SED-2 SRI-SED-3 SRI-SED-4 SRI-SED-5 SRI-SED-6
Sample Number: Health 92 198042 92 198045 CL-MS-1 CL-MS-2 CL-MS-3

Sample Date Screening 5/6/1992 5/6/1992 9/24/1996 9/24/1996 9/24/1996 6/10/2002 6/10/2002 6/10/2002 6/10/2002 6/10/2002 6/10/2002
Lab ID: SQS (b) CSL (c) Level Q243A Q243B Q243C EL51A EL51B EL51C EL51D EL51E EL51F

TOTAL METALS (mg/kg-dry)
Antimony --- --- --- NA NA 0.5 J 3.3 J 0.1 U NA NA NA NA NA NA NA NA NA NA
Arsenic 57 93 11 3.08 N 1.74 N 5.7 4.6 5.1 11 11 11 10 NA NA NA NA NA NA
Cadmium 5.1 6.7 --- 4.2 N 1 UN 0.7 J 0.3 U 0.7 J 1.4 U 1.4 U 1.4 U 1.7 NA NA NA NA NA NA
Chromium 260 270 --- 152 N 82.4 N 25.9 J 35.0 J 34.3 J 67 72 66 84 NA NA NA NA NA NA
Copper 390 390 --- 756 E 378 E 84.9 J 398 J 57.3 J 52 61 56 83 88.3 68.9 63.2 104 69.9 126
Iron --- --- --- 75,300 23,600 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 450 530 --- 431 887 115 J 649 J 248 J 15 22 19 43 51 30 22 56 33 57
Mercury 0.41 0.59 0.41 0.34 0.071 0.1 J 0.136 J 0.098 J 0.62 0.44 1.2 0.47 NA NA 0.4 NA 0.7 NA
Nickel --- --- --- 87.3 26.8 18 J 25 J 26 J NA NA NA NA NA NA NA NA NA NA
Selenium --- --- --- 0.39 N 0.2 UN NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 6.1 6.1 --- 2.7 PN 1.5 UN 12 J 0.5 J 0.9 J 1.4 U 1.4 U 1.4 U 1.5 U 0.9 0.8 U 0.7 U 0.8 0.8 U 0.8 U
Zinc 410 960 --- 2,140 E 313 E 189 J 242 J 220 J 95 110 100 160 156 142 126 215 151 175

ORGANICS (µg/kg-dry)
Methylene chloride --- --- --- 4.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenols 420 1,200 --- 190 60 19 U 19 U 19 U NA NA NA NA NA NA NA NA NA NA
4,4'-DDD --- --- --- 25 8 U 1.9 U 1.9 U 2.3 U NA NA NA NA NA NA NA NA NA NA
4,4'-DDT --- --- --- 31 N 8 U 1.9 U 1.9 U 1.9 U NA NA NA NA NA NA NA NA NA NA
Hexadecanoic acid --- --- --- 1,500 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA

TOTAL PETROLEUM HYDROCARBONS (mg/kg-dry)
Diesel-range Hydrocarbons --- --- --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Motor Oil-range Hydrocarbons --- --- --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ORGANICS (mg/kg TOC) (d)

LPAH (e)
Naphthalene 99 170 --- NA NA 1.0 U 1.5 U 0.93 NA NA NA NA NA NA NA NA NA NA
Phenanthrene 100 480 --- 3.38 J 1.58 U 5.5 1.5 U 0.51 NA NA NA NA NA NA NA NA NA NA
Anthracene 220 1,200 --- NA NA 1.3 1.5 U 0.4 U NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 38 64 --- NA NA 1.5 1.5 U 0.4 U NA NA NA NA NA NA NA NA NA NA
Total LPAH (f,g) 370 780 --- NA NA 6.8 1.5 1.4 NA NA NA NA NA NA NA NA NA NA

HPAH (h)
Fluoranthene 160 1,200 --- 7.62 1.58 U 6.0 2.2 1.3 NA NA NA NA NA NA NA NA NA NA
Pyrene 1,000 1,400 --- 7.38 1.58 U 9.0 2.3 1.6 NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 110 270 --- 4.08 J 1.58 U 3.7 1.5 U 0.51 NA NA NA NA NA NA NA NA NA NA
Chrysene 110 460 --- 5.08 J 1.58 U 4.3 1.8 0.60 NA NA NA NA NA NA NA NA NA NA
Benzo(b,k)fluoranthene 230 450 --- 9.23 1.58 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzofluoranthenes (i) 230 450 --- NA NA 5.2 1.5 U 0.65 NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 99 210 --- NA NA 3.2 1.5 U 0.58 NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 34 88 --- NA NA 1.8 1.5 U 0.51 NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene 31 78 --- NA NA 2.5 1.5 U 0.49 NA NA NA NA NA NA NA NA NA NA
Total HPAH (g,j) 960 5,300 --- NA NA 36 6.3 6.2 NA NA NA NA NA NA NA NA NA NA

PCBs (mg/kg TOC) (d)
Aroclor 1242/1016 --- --- --- 16 8 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1016 --- --- --- NA NA 0.95 U 1.5 U 0.44 U NA NA NA NA 0.65 U 0.65 U 0.69 U 0.56 U 0.54 U 0.48 U
Aroclor 1242 --- --- 0.21 NA NA 0.95 U 2.1 14 NA NA NA NA 0.65 U 0.65 U 0.69 U 0.56 U 0.54 U 0.48 U
Aroclor 1248 --- --- 0.21 ND ND 1.35 U 1.8 U 5.8 U NA NA NA NA 4.19 1.03 U 1.07 U 2.08 1.24 U 3.57 U
Aroclor 1254 --- --- 0.21 16 8 U 1.1 1.5 1.5 NA NA NA NA 4.19 1.00 J 0.97 2.33 1.24 2.62
Aroclor 1260 --- --- 0.21 ND ND 0.95 U 2.2 0.70 NA NA NA NA 1.35 U 0.65 U 0.69 U 0.89 U 0.57 U 0.76 U
Aroclor 1221 --- --- --- ND ND 1.95 U 2.9 U 6.5 U NA NA NA NA 1.26 U 1.26 U 1.34 U 1.11 U 1.05 U 0.93 U
Aroclor 1232 --- --- --- ND ND 0.95 U 1.5 U 0.44 U NA NA NA NA 0.65 U 0.65 U 0.69 U 0.56 U 0.54 U 0.48 U
Total PCBs (l) 12 65 --- 32 16 U 1.1 5.8 16.2 NA NA NA NA 8.39 1.00 0.97 4.42 1.24 2.62

OTHER (mg/kg TOC) (d)
Dimethylphthalate 53 53 --- NA NA 46 1.5 U 1.1 NA NA NA NA NA NA NA NA NA NA
Diethylphthalate 61 110 --- NA NA 1.0 U 1.5 U 0.63 NA NA NA NA NA NA NA NA NA NA
Bis(2-Ethylhexyl)phthalate 47 78 --- 100 0.98 J 4.5 77 5.1 NA NA NA NA 7.1 5.2 5.5 10.8 7.8 7.1
Di-n-Octyl phthalate 58 4,500 --- NA NA 1.0 U 11 0.4 U NA NA NA NA NA NA NA NA NA NA
Di-n-butylphthalate 220 1,700 --- 5.15 J 0.91 J 1.0 U 1.5 U 0.4 U NA NA NA NA NA NA NA NA NA NA

CONVENTIONALS
Total Solids (percent) --- --- --- NA NA 77.2 75.6 64.9 NA NA NA NA 38.9 36.9 39.5 38.6 37.8 40.1
Total Volatile Solids (mg/kg) --- --- --- NA NA 97000 36000 87000 NA NA NA NA NA NA NA NA NA NA
Cyanide (mg/kg) --- --- --- 0.52 E 0.07 E NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Cyanide (mg/kg) --- --- --- NA NA 1.0 0.72 0.67 NA NA NA NA NA NA NA NA NA NA
N-Ammonia (mg-N/kg) --- --- --- NA NA 7.0 J 3.9 J 3.1 J NA NA NA NA NA NA NA NA NA NA
Sulfide (mg/kg) --- --- --- NA NA 1.0 11 1000 NA NA NA NA NA NA NA NA NA NA
Total Organic Carbon (percent) --- --- --- 1.3 2.15 2.0 1.3 4.3 (m) 2.6 3.4 3.7 3.8 3.1 3.1 2.9 3.6 (m) 3.7 (m) 4.2 (m)

Ecology Investigation Expanded Site Investigation Whatcom Waterway RI/FS Supplemental RI
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TABLE 6-5
CARBON NORMALIZED ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SURFACE SEDIMENT SAMPLES

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Sample ID: Human
Sample Number: Health

Sample Date Screening 
Lab ID: SQS (b) CSL (c) Level

TOTAL METALS (mg/kg-dry)
Antimony --- --- ---
Arsenic 57 93 11
Cadmium 5.1 6.7 ---
Chromium 260 270 ---
Copper 390 390 ---
Iron --- --- ---
Lead 450 530 ---
Mercury 0.41 0.59 0.41
Nickel --- --- ---
Selenium --- --- ---
Silver 6.1 6.1 ---
Zinc 410 960 ---

ORGANICS (µg/kg-dry)
Methylene chloride --- --- ---
Phenols 420 1,200 ---
4,4'-DDD --- --- ---
4,4'-DDT --- --- ---
Hexadecanoic acid --- --- ---

TOTAL PETROLEUM HYDROCARBONS (mg/kg-dry)
Diesel-range Hydrocarbons --- --- ---
Motor Oil-range Hydrocarbons --- --- ---

ORGANICS (mg/kg TOC) (d)

LPAH (e)
Naphthalene 99 170 ---
Phenanthrene 100 480 ---
Anthracene 220 1,200 ---
2-Methylnaphthalene 38 64 ---
Total LPAH (f,g) 370 780 ---

HPAH (h)
Fluoranthene 160 1,200 ---
Pyrene 1,000 1,400 ---
Benzo(a)anthracene 110 270 ---
Chrysene 110 460 ---
Benzo(b,k)fluoranthene 230 450 ---
Benzofluoranthenes (i) 230 450 ---
Benzo(a)pyrene 99 210 ---
Indeno(1,2,3-cd)pyrene 34 88 ---
Benzo(g,h,i)perylene 31 78 ---
Total HPAH (g,j) 960 5,300 ---

PCBs (mg/kg TOC) (d)
Aroclor 1242/1016 --- --- ---
Aroclor 1016 --- --- ---
Aroclor 1242 --- --- 0.21
Aroclor 1248 --- --- 0.21
Aroclor 1254 --- --- 0.21
Aroclor 1260 --- --- 0.21
Aroclor 1221 --- --- ---
Aroclor 1232 --- --- ---
Total PCBs (l) 12 65 ---

OTHER (mg/kg TOC) (d)
Dimethylphthalate 53 53 ---
Diethylphthalate 61 110 ---
Bis(2-Ethylhexyl)phthalate 47 78 ---
Di-n-Octyl phthalate 58 4,500 ---
Di-n-butylphthalate 220 1,700 ---

CONVENTIONALS
Total Solids (percent) --- --- ---
Total Volatile Solids (mg/kg) --- --- ---
Cyanide (mg/kg) --- --- ---
Total Cyanide (mg/kg) --- --- ---
N-Ammonia (mg-N/kg) --- --- ---
Sulfide (mg/kg) --- --- ---
Total Organic Carbon (percent) --- --- ---

BLVD-SS-09 BLVD-SC-09-0-2' BLVD-SC-09-2-3' BLVD-SC-09-3-4' BLVD-SC-09-4-6' BLVD-SC-09-6-8' BLVD-SC-09-8.5-9.7'

9/19/2008 9/23/2008 9/23/2008 9/23/2008 9/23/2008 9/23/2008 9/23/2008

NA NA NA NA NA NA NA
20 10 20 U 10 10 U 10 U NA
1.1 1.2 1.8 2.6 2.5 1.7 NA
70 74 86 110 89 65 NA

66.3 74.4 121 126 94.8 71.3 NA
NA NA NA NA NA NA NA
27 52 143 142 120 42 NA
0.4 0.8 1.7 3.8 1.5 0.77 0.4 J
97 NA NA NA NA NA NA
NA NA NA NA NA NA NA
0.7 U 0.8 U 1 U 0.9 1.5 0.6 U NA
124 148 280 328 353 151 NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

14 U 45 80 110 210 60 NA
28 U 110 270 210 640 170 NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA Boxed value indicates an exceedance of the SQS.
NA NA NA NA NA NA NA Boxed and shaded value indicates an exceedance of the CSL and SQS.
NA NA NA NA NA NA NA mg/kg = milligram per kilogram

µg/kg = microgram per kilogram
NA = Not analyzed or results not available.

NA NA NA NA NA NA NA ND = Not detected.
NA NA NA NA NA NA NA --  =  SQS or CSL criteria not established.
NA NA NA NA NA NA NA E = Reported result is an estimate because of the presence of interference.
NA NA NA NA NA NA NA J =  Analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
NA NA NA NA NA NA NA N = For metals analytes the spike sample recovery is not within control limits.
NA NA NA NA NA NA NA P = The analyte was detected above the instrument detection limit but below the established minimum quantitation limit.
NA NA NA NA NA NA NA U = The analyte was not detected at or above the reported result.
NA NA NA NA NA NA NA (a)  This information has not been validated and does not represent final data.  Data provided by Hart Crowser for Georgia-Pacific West, Inc.  Only
NA NA NA NA NA NA NA        metals analyses were provided for these samples.
NA NA NA NA NA NA NA (b)  Sediment Quality Standard chemical criteria (Chapter 173-204 WAC); applies to samples with total organic carbon concentrations of 0.5% to 3.5%. 

(c)  Cleanup Screening Level chemical criteria (Chapter 173-204 WAC); applies to samples with total organic carbon concentrations of 0.5% to 3.5%. 
(d)  Data are normalized to total organic carbon; this involves dividing the dry weight concentration of the constituent by the fraction 

NA NA NA NA NA NA NA       of total organic carbon present.
2.32 1.81 U 3.01 U NA NA NA NA (e)  Low molecular weight polycyclic aromatic hydrocarbons.
0.61 U 1.81 U 3.01 U NA NA NA NA (f)  The State Sediment Management Standards LPAH criterion represents the sum of the following "low molecular weight polycyclic aromatic
0.61 U 7.67 8.90 NA NA NA NA       hydrocarbon" compounds:  Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, and Anthracene.  The LPAH criterion
0.61 U 8.28 12.58 NA NA NA NA       is not the sum of the criteria values for the individual LPAH compounds listed.
2.15 1.81 U 3.01 U NA NA NA NA (g)  Where chemical criteria in this table represent the sum of individual compounds or isomers, the following methods are applied:
0.61 U 1.81 U 3.01 U NA NA NA NA       (i)  Where chemical analyses identify an undetected value for every individual compound/isomer, then the single highest detection limit
0.61 U 1.81 U 3.01 U NA NA NA NA             shall represent the sum of the respective compounds/isomers.
4.47 3.2 (k) 15.9 (k) 21.47 (k) NA NA NA      (ii)  Where chemical analyses detect one or more individual compounds/isomers, only the detected concentrations will be added to

            represent the group sum.
(h)  High molecular weight polycyclic aromatic hydrocarbons.

NA NA NA NA NA NA NA (i)   The total benzofluoranthenes criterion for the State Standards represents the sum of the concentrations of the "B", "J", and "K" isomers.
NA NA NA NA NA NA NA (j)   The SMS HPAH criterion represents the sum of the following "high molecular weight polycyclic aromatic
NA NA NA NA NA NA NA        hydrocarbon" compounds:  Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzofluoranthenes, Benzo(a)pyrene,
NA NA NA NA NA NA NA        Indeno(1,2,3-cd)pyrene, Dibenzo(a,h)anthracene, and Benzo(g,h,i)perylene.
NA NA NA NA NA NA NA (k)  Carbon normalized based on 3.26% total organic carbon from surface sediment sample.

(l)    PCB SL based on the PQL requires the carbon normalization of the PQL value to determine the numerical value, which varies from sample to 
       sample.  For the purposes of this RI, a PCB detection is assumed to be a PQL SL exceedance.  PQL for PCBs in sediment is based on Ecology's

37.2 NA NA NA NA NA NA        Sediment Sampling and Analysis Plan Appendix (Ecology 2008) is 6 mg/kg dry weight, and has been adjusted by the average total organic carbon 
NA NA NA NA NA NA NA        value for this site of approximately 2.8%, resulting in the carbon-normalized PQL of 0.21 mg/kg.
NA NA NA NA NA NA NA (m)  Sample results containing total organic carbon concentrations <0.5% or >3.5% should be compared to the dry weight equivalent 
NA NA NA NA NA NA NA         screening levels shown in Table 6-4.

13.5 NA NA NA NA NA NA
543 NA NA NA NA NA NA
3.26 NA NA NA NA NA NA

Boulevard Park 2008 Sampling
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TABLE 6-6
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SOIL AT THE R.G. HALEY SITE NEAR THE OVERLAP AREA

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 3

Sample Name HS-DP-1 HS-DP-1 HS-DP-1 HS-MW-3 HS-MW-7 HS-MW-10 HS-MW-11DA HS-MW-11DA HS-MW-11DA HS-MW-19 HS-MW-19 HS-MW-19 TL-B-3 TL-B-4
Sample Date 6/15/2004 6/15/2004 6/15/2004 4/4/2000 4/5/2000 6/16/2004 6/16/2004 6/16/2004 6/16/2004 7/10/2012 7/10/2012 7/10/2012 4/5/2000 4/5/2000

Sample Top Depth 4 8 12 6.5 9 12 4 8 12 1.5 10 12.5 9 6.5

Sample Bottom Depth (unsaturated soil) (saturated soil) 6 10 14 6.5 9 13 8 12 16 2.5 11.5 14 9 6.5

TOTAL METALS (mg/kg)
Method SW6020
Arsenic --- --- 4.35 7.39 7.67 NA NA NA NA NA NA NA NA NA NA NA
Chromium 48 48 36.7 41.4 68.3 NA NA NA NA NA NA NA NA NA NA NA
Copper 1.1 0.2 30.8 1030 65 NA NA NA NA NA NA NA 82 J NA NA NA

EPH (mg/kg)
Method NWEPH
C12-C16 Aromatics --- --- NA NA NA NA NA 240 U NA NA NA NA NA NA NA NA
C16-C21 Aliphatics --- --- NA NA NA NA NA 1670 NA NA NA NA NA NA NA NA
C16-C21 Aromatics --- --- NA NA NA NA NA 1300 NA NA NA NA NA NA NA NA
C21-C34 Aliphatics --- --- NA NA NA NA NA 9390 NA NA NA NA NA NA NA NA
C21-C34 Aromatics --- --- NA NA NA NA NA 9340 NA NA NA NA NA NA NA NA

PAHs (mg/kg)
Method SW8270/SW8270SIM
1-Methylnaphthalene 35 35 NA NA NA NA NA NA NA NA NA NA 29 0.97 NA NA
2-Methylnaphthalene 320 320 NA 442 275 NA NA 17.6 J 133 129 5.76 NA 39 1.1 NA NA
Acenaphthene 100 5.1 NA 14.7 0.827 1.16 1.85 0.653 3.24 4.07 0.169 NA 2.4 0.086 24.9 0.25 U
Acenaphthylene --- --- NA 0.33 U 0.33 U 0.05 U 0.05 U 0.135 0.896 1.1 0.0332 U NA 0.69 0.02 9.41 0.25 U
Anthracene 4.5 0.22 NA 3.05 0.33 U 0.928 1.77 0.828 1.12 1 0.0484 NA 0.56 0.012 15.6 0.25 U
Benzo(a)anthracene 0.13 0.0065 NA 0.599 0.33 U 0.05 U 0.05 U 1.24 0.33 U 0.748 U 0.0332 U NA 0.034 0.03 0.631 0.25 U
Benzo(a)pyrene 0.14 0.017 NA 0.33 U 0.33 U 0.05 U 0.05 U 0.549 0.33 U 0.748 U 0.0396 NA 0.031 U 0.0091 0.379 0.25 U
Benzo(b)fluoranthene 0.43 0.022 NA 0.33 U 0.33 U 0.05 U 0.05 U 0.525 0.33 U 0.748 U 0.0332 U NA 0.036 0.013 0.442 0.25 U
Benzo(ghi)perylene --- --- NA 0.33 U 0.33 U 0.0509 0.05 U 0.398 0.33 U 0.748 U 0.0332 U NA 0.042 0.021 0.274 0.25 U
Benzo(k)fluoranthene 0.43 0.022 NA 0.33 U 0.33 U 0.05 U 0.05 U 0.7 0.33 U 0.748 U 0.0332 U NA 0.031 U 0.0074 U 0.25 U 0.25 U
Chrysene 0.14 0.0072 NA 0.857 0.33 U 0.05 U 0.071 1.32 0.33 U 0.748 U 0.0682 NA 0.052 0.016 0.968 0.25 U
Dibenzo(a,h)anthracene 0.14 0.018 NA 0.33 U 0.33 U 0.05 U 0.05 U 0.509 0.33 U 0.748 U 0.0332 U NA 0.031 U 0.0074 U 0.25 U 0.25 U
Fluoranthene 3.2 0.16 NA 2.21 0.33 U 0.247 0.246 0.127 0.428 0.748 U 0.0418 NA 0.15 0.014 2.8 0.25 U
Fluorene 0.47 0.024 NA 19.6 1.12 0.166 2.83 0.677 4.11 5.23 0.213 NA 2.8 0.11 33.3 0.25 U
Indeno(1,2,3-cd)pyrene 0.7 0.035 NA 0.33 U 0.33 U 0.05 U 0.05 U 0.31 0.33 U 0.748 U 0.0332 U NA 0.031 U 0.0081 0.25 U 0.25 U
Naphthalene 2.3 0.12 NA 48.7 0.794 3.81 2.34 5.49 7.87 6.4 0.389 NA 0.87 0.11 116 0.25 U
Phenanthrene --- --- NA 43.8 2.36 4.73 8.04 0.804 9.64 13.1 0.444 NA 5.3 0.13 82 0.317
Pyrene 20 1 NA 4.81 0.33 U 0.411 0.489 0.963 J 1.01 1.34 0.0528 NA 0.37 0.034 5.6 0.25 U
Total cPAH TEQ (ND=0.5RL) 0.14 0.14 NA 0.29947 0.24915 0.03775 0.03821 0.8906 0.24915 0.56474 0.048582 NA 0.02767 T 0.01511 T 0.53348 0.18875

SEMIVOLATILES (mg/kg)
Method SW8270/SW8270SIM
Bis(2-Ethylhexyl) Phthalate 6.6 0.33 NA NA NA NA NA NA NA NA NA NA 0.84 0.21 NA NA
Dibenzofuran 80 80 NA 0.33 U 0.33 U NA NA 3.97 U 1.62 0.748 U 1.1 U NA 0.38 U 0.093 U NA NA
Pentachlorophenol 0.16 0.1 NA 2.99 0.844 5.69 0.209 1.7 J 1.03 1.39 0.166 U NA 0.15 0.016 2.82 0.5 U
N-Nitrosodiphenylamine 0.18 0.02 NA 0.33 U 0.33 U NA NA 3.97 U 4.76 4.44 1.1 U NA 0.38 U 0.093 U NA NA
2,4,6-Trichlorophenol 80 80 NA 0.33 U 0.33 U 0.5 U 0.05 U 3.97 U 0.33 U 0.748 U 1.1 U NA 0.0029 U 0.0035 U 2.5 U 0.5 U

TOTAL PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel-Range Hydrocarbons 2000 2000 NA 4220 180 1060 1430 2640 986 905 61.2 NA 1600 180 J 27000 137
Oil-Range Hydrocarbons 2000 2000 NA 189 44 231 39.8 5390 246 140 83.1 U NA 610 770 2530 U 440

DIOXINS/FURANS (ng/kg)
Method SW8290
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal 11 (a) 11 (a) NA NA NA 290.38 T NA NA NA NA NA 98550.65 JT NA NA NA NA

CONVENTIONALS
Dry Weight (PSEP-PS; %) --- --- 84.5 57.8 50.8 85.1 79.8 41.6 84.6 44.1 30.1 NA NA NA 79.2 84.2
Total Organic Carbon (%; SW9060) --- --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Organic Carbon (mg/kg; SW9060) --- --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cornwall Avenue Landfill
Site Screening

Levels

8/14/2013  \\edmdata01\projects\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Tables\Table 6-1 and 6-6 LANDAU ASSOCIATES



TABLE 6-6
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SOIL AT THE R.G. HALEY SITE NEAR THE OVERLAP AREA

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 3

Sample Name
Sample Date

Sample Top Depth

Sample Bottom Depth (unsaturated soil) (saturated soil)

TOTAL METALS (mg/kg)
Method SW6020
Arsenic --- ---
Chromium 48 48
Copper 1.1 0.2

EPH (mg/kg)
Method NWEPH
C12-C16 Aromatics --- ---
C16-C21 Aliphatics --- ---
C16-C21 Aromatics --- ---
C21-C34 Aliphatics --- ---
C21-C34 Aromatics --- ---

PAHs (mg/kg)
Method SW8270/SW8270SIM
1-Methylnaphthalene 35 35
2-Methylnaphthalene 320 320
Acenaphthene 100 5.1
Acenaphthylene --- ---
Anthracene 4.5 0.22
Benzo(a)anthracene 0.13 0.0065
Benzo(a)pyrene 0.14 0.017
Benzo(b)fluoranthene 0.43 0.022
Benzo(ghi)perylene --- ---
Benzo(k)fluoranthene 0.43 0.022
Chrysene 0.14 0.0072
Dibenzo(a,h)anthracene 0.14 0.018
Fluoranthene 3.2 0.16
Fluorene 0.47 0.024
Indeno(1,2,3-cd)pyrene 0.7 0.035
Naphthalene 2.3 0.12
Phenanthrene --- ---
Pyrene 20 1
Total cPAH TEQ (ND=0.5RL) 0.14 0.14

SEMIVOLATILES (mg/kg)
Method SW8270/SW8270SIM
Bis(2-Ethylhexyl) Phthalate 6.6 0.33
Dibenzofuran 80 80
Pentachlorophenol 0.16 0.1
N-Nitrosodiphenylamine 0.18 0.02
2,4,6-Trichlorophenol 80 80

TOTAL PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel-Range Hydrocarbons 2000 2000
Oil-Range Hydrocarbons 2000 2000

DIOXINS/FURANS (ng/kg)
Method SW8290
Total Dioxin/Furan TEQ (ND=0.5DL) - Human/Mammal 11 (a) 11 (a)

CONVENTIONALS
Dry Weight (PSEP-PS; %) --- ---
Total Organic Carbon (%; SW9060) --- ---
Total Organic Carbon (mg/kg; SW9060) --- ---

Cornwall Avenue Landfill
Site Screening

Levels

TL-B-5 TL-HA-1 TL-HA-2 TL-MW-10 TL-MW-10 TL-MW-10 TL-MW-10 TL-MW-10 TL-MW-13 TL-MW-13 TL-MW-13 TL-MW-13 TL-MW-13
4/5/2000 6/14/2004 6/14/2004 6/16/2004 6/16/2004 6/16/2004 6/16/2004 6/16/2004 7/3/2012 7/3/2012 7/3/2012 7/3/2012 7/3/2012

5 0 0 5.5 8 12 16 20 11 18 23 33 43

5 1 1 8 12 13 18 22 12 19 24 34 44

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA 1980 NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 5210 NA NA NA NA NA NA NA
NA NA NA NA NA 16800 NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA 870 0.13 5.9 0.012 0.092
NA 0.0277 0.136 NA NA 74.5 NA NA 1200 0.18 7.5 0.021 0.15
0.5 U 0.01 U 0.01 U NA NA 18 J NA NA 53 0.02 0.63 0.0049 U 0.013
0.5 U 0.01 U 0.01 U NA NA 4.87 J NA NA 20 U 0.014 0.21 0.0049 U 0.0052 U
0.5 U 0.01 U 0.0165 NA NA 25.1 J NA NA 20 U 0.012 0.21 0.0049 U 0.0052 U
0.5 U 0.01 U 0.042 NA NA 4.87 NA NA 1.4 0.02 0.088 0.0049 U 0.0052 U
0.5 U 0.01 U 0.033 NA NA 0.637 J NA NA 0.7 0.018 0.083 0.0049 U 0.0052 U
0.5 U 0.01 U 0.0248 NA NA 0.813 J NA NA 1.1 0.025 0.1 0.0049 U 0.0052 U
0.5 U 0.01 U 0.0143 NA NA 1.06 U NA NA 0.53 0.016 0.068 0.0049 U 0.0052 U
0.5 U 0.01 U 0.033 NA NA 1.09 J NA NA 0.35 0.0084 U 0.041 U 0.0049 U 0.0052 U
0.5 U 0.0106 0.042 NA NA 4.68 J NA NA 2.1 0.018 0.081 0.0049 U 0.0052 U
0.5 U 0.01 U 0.01 U NA NA 0.196 J NA NA 0.091 0.0084 U 0.041 U 0.0049 U 0.0052 U
0.5 U 0.01 U 0.0773 NA NA 2.43 NA NA 20 U 0.038 0.22 0.0049 U 0.0052 U
0.5 U 0.01 U 0.01 U NA NA 17.7 J NA NA 60 0.02 0.6 0.0049 U 0.014
0.5 U 0.01 U 0.0165 NA NA 0.194 J NA NA 0.32 0.0096 0.043 0.0049 U 0.0052 U
0.5 U 0.01 U 0.0593 NA NA 8.25 J NA NA 78 0.028 0.35 0.0049 U 0.0093
0.5 U 0.01 U 0.0495 NA NA 38.2 NA NA 140 0.043 1.5 0.0049 U 0.023
0.5 U 0.0114 0.0736 NA NA 6 NA NA 20 U 0.034 0.32 0.0049 U 0.0052 U

0.3775 0.007606 0.04555 NA NA 1.4 NA NA 1.047 T 0.02448 T 0.111 T 0.0036995 UT 0.003926 UT

NA NA NA NA NA NA NA NA 20 U 0.073 0.4 0.024 U 0.071
NA 0.33 U 0.33 U NA NA 1.51 NA NA 10 U 0.021 U 0.1 U 0.012 U 0.013 U

1.73 1.03 0.707 NA NA 5.48 NA NA 0.29 0.011 0.019 0.0012 U 0.0012 U
NA 0.33 U 0.33 U NA NA 1.06 U NA NA 10 U 0.021 U 0.1 U 0.012 U 0.013 U
0.5 U 0.33 U 0.33 U NA NA 1.06 U NA NA 0.0046 0.0039 U 0.0038 U 0.0023 U 0.0024 U

139 10 U 18 1550 2490 17400 27.2 NA 41000 26 710 2.4 U 4.5
378 25 U 25 U 125 U 648 24300 25 U NA 2300 45 290 9.8 U 10 U

NA 704.175 T NA NA NA NA NA NA NA NA NA NA NA

88.7 92.4 88.8 74.7 62.1 31 78 29.2 NA NA NA NA NA
NA NA NA NA NA NA NA 34.1 NA NA NA NA NA
NA NA NA NA NA NA NA 341000 NA NA NA NA NA
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TABLE 6-6
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN SOIL AT THE R.G. HALEY SITE NEAR THE OVERLAP 

AREA
CORNWALL AVENUE LANDFILL SITE

BELLINGHAM, WASHINGTON

Page 3 of 3

Boxed cells indicate an exceedance of a screening level.
mg/kg = milligrams per kilogram (ppm).
ng/kg = nanogram per kilogram (pptr)
U = Indicates the compound was undetected at the reported concentration.
J =  The reported sample detection limit is an estimate.
NA = Not analyzed or results not available.
TEQ = Toxicity equivalent.
(a) TEQ for dioxins/furans is presented in Table 5-3 in units of mg/kg.  (1.10E-05 mg/kg = 11 µg/kg)
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TABLE 6-7
2007 A-LAYER SEDIMENT SAMPLE AND 2012 INTERIM PLACEMENT MATERIAL ANALYTICAL RESULTS

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON 

Page 1 of 3

Soil Gate3-CMP1 Gate3-Core1 Gate3-CMP2 Gate3-Core5 Gate3-CMP3 Gate3-Core9
Screening KQ93A/KR14A KQ93B KQ93C/KR14B KQ93D KQ93F/KR14C KQ93E

Levels 3/8/2007 3/8/2007 3/8/2007 3/8/2007 3/9/2007 3/9/2007

TOTAL METALS
EPA Methods 6010B/7470A/7740 (mg/kg)
Cadmium 80 0.4 NA 0.4 NA 0.4 NA NA NA NA NA NA
Chromium 48 73.9 NA 75.1 NA 74.5 NA NA NA NA NA NA
Copper 36 57.0 NA 53.7 NA 62.4 NA NA NA NA NA NA
Lead 1,000 11 NA 9 NA 10 NA NA NA NA NA NA
Mercury 0.07 0.20 NA 0.11 NA 0.15 NA NA NA NA NA NA
Nickel 48 116 NA 123 NA 118 NA NA NA NA NA NA
Selenium --- 0.6 NA 0.3 U NA 0.5 NA NA NA NA NA NA
Zinc 100 105 NA 104 NA 116 NA NA NA NA NA NA

PAHs Method 8270 (mg/kg)
Phenanthrene --- 0.082 NA 0.062 U NA 0.086 NA NA NA NA NA NA
Fluoranthene 3.2 0.510 NA 0.110 NA 0.270 NA NA NA NA NA NA

2/1/2012 2/15/2012 2/15/2012 2/24/2012 2/24/2012

CA-LF-IPA1-021512C CA-LF-IPA2-022412D CA-LF-IPA2-022412E
IPA 1, Sample 1 IPA 1, Sample 2 IPA 1, Sample 3 IPA 2, Sample 1 IPA 2, Sample 2

DMMU POB 1 DMMU POB 2 DMMU POB 3 CA-LF-IPA1-0201112A CA-LF-IPA1-021512B

Pyrene 20 0.630 NA 0.087 NA 0.200 NA NA NA NA NA NA
Benzo(a)anthracene 0.13 0.160 NA 0.062 U NA 0.062 U NA NA NA NA NA NA
Chrysene 0.14 0.200 NA 0.062 U NA 0.120 NA NA NA NA NA NA
Benzo(b)fluoranthene 0.43 0.140 NA 0.062 U NA 0.063 NA NA NA NA NA NA
Benzo(k)fluoranthene 0.43 0.110 NA 0.062 U NA 0.100 NA NA NA NA NA NA
Benzo(a)pyrene 0.14 0.076 NA 0.062 U NA 0.062 U NA NA NA NA NA NA
Dibenzo(a,h)anthracene 0.14 0.0098 NA 0.0062 U NA 0.0068 NA NA NA NA NA NA
cPAH TEQ 0.14 0.120 NA ND NA 0.180 NA NA NA NA NA NA

SEMIVOLATILES
EPA Method 8270B (mg/kg)
bis(2-Ethylhexyl)phthalate 6.6 0.061 U NA 0.062 U NA 0.078 NA NA NA NA NA NA
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TABLE 6-7
2007 A-LAYER SEDIMENT SAMPLE AND 2012 INTERIM PLACEMENT MATERIAL ANALYTICAL RESULTS

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON 

Page 2 of 3

Soil Gate3-CMP1 Gate3-Core1 Gate3-CMP2 Gate3-Core5 Gate3-CMP3 Gate3-Core9
Screening KQ93A/KR14A KQ93B KQ93C/KR14B KQ93D KQ93F/KR14C KQ93E

Levels 3/8/2007 3/8/2007 3/8/2007 3/8/2007 3/9/2007 3/9/2007 2/1/2012 2/15/2012 2/15/2012 2/24/2012 2/24/2012

CA-LF-IPA1-021512C CA-LF-IPA2-022412D CA-LF-IPA2-022412E
IPA 1, Sample 1 IPA 1, Sample 2 IPA 1, Sample 3 IPA 2, Sample 1 IPA 2, Sample 2

DMMU POB 1 DMMU POB 2 DMMU POB 3 CA-LF-IPA1-0201112A CA-LF-IPA1-021512B

CONVENTIONAL CHEMISTRY PARAMETERS
(mg/kg, unless noted)
Total Solids (%, Method 160.3) --- 56.00 NA 56.80 NA 54.10 NA NA NA NA NA NA
Total Volatile Solids (%, Method 160.4) --- 5.55 NA 5.43 NA 5.74 NA NA NA NA NA NA
Preserved Total Solids (%, Method 160.3) --- NA 53.10 NA 53.60 NA 52.70 NA NA NA NA NA
Total Organic Carbon (%, PLUMB81TC) --- 1.65 NA 1.27 NA 1.12 NA NA NA NA NA NA
Ammonia (NH3) as Nitrogen (N) (Method 350.1) --- 24.0 J NA 24.2 J NA 16.0 NA NA NA NA NA NA
Sulfide (Method 376.2) --- NA 1,980 NA 1,850 NA 1,350 NA NA NA NA NA

CHLORINATED DIOXINS (ng/kg)
Method 8290/1613B
2,3,7,8-TCDD --- 0.270 NA 0.178 NA 0.385 NA 0.269 UJ 0.312 UJ 0.405 UJ 0.248 UJ 0.201 UJ
1,2,3,7,8-PeCDD --- 1.60 NA 0.882 NA 3.85 NA 1.83 3.87 3.43 UJ 2.42 1.67
1,2,3,4,7,8-HxCDD --- 3.90 NA 2.65 NA 10.6 NA 3.24 5.72 6.24 J 4.17 2.84

1,2,3,6,7,8-HxCDD --- 14.7 NA 8.31 NA 42.1 NA 13.2 31.7 24.6 17.4 13.2
1,2,3,7,8,9-HxCDD --- 8.05 NA 4.36 NA 23.3 NA 7.23 15.3 15.6 9.94 7.02
1,2,3,4,6,7,8-HpCDD --- 349 NA 205 NA 954 NA 355 735 695 459 348
OCDD --- 2,390 NA 1,910 NA 6,670 NA 3220 6330 6550 4280 3380
Total TCDD --- 51.2 NA 50.4 NA 58.0 NA 22.5 22.8 24.9 23.6 15.2
Total PeCDD --- 41.4 NA 36.8 NA 56.2 NA 27.9 34.6 38.8 31.6 22.6
Total HxCDD --- 212 NA 128 NA 370 NA 120 1660 258 166 114
Total HpCDD --- 1,040 NA 599 NA 2,320 NA 836 223 1810 1190 922

CHLORINATED FURANS (ng/kg)
Method 8290/1613B
2,3,7,8-TCDF --- 2.04 NA 1.52 NA 2.79 NA 1.51 2.17 1.70 1.53 1.16
1,2,3,7,8-PeCDF --- 1.05 NA 0.581 NA 2.92 NA 0.828 UJ 2.36 1.07 J 0.813 J 0.634 J
2,3,4,7,8-PeCDF --- 1.13 NA 0.493 NA 1.85 NA 1.08 2.24 1.04 UJ 0.900 UJ 0.670 UJ
1,2,3,4,7,8-HxCDF --- 3.45 NA 1.99 NA 7.47 NA 3.32 6.31 4.75 J 3.22 2.49
1,2,3,6,7,8-HxCDF --- 1.50 NA 0.951 NA 3.91 NA 1.42 J 2.85 1.95 UJ 1.72 J 1.27 UJ
2,3,4,6,7,8-HxCDF --- 2.39 NA 1.38 NA 5.54 NA 2.19 4.40 3.33 UJ 1.06 UJ 1.06 J
1,2,3,7,8,9-HxCDF --- 1.30 NA 0.757 NA 3.13 NA 1.23 UJ 3.21 1.70 J 1.37 J 0.921 J
1,2,3,4,6,7,8-HpCDF --- 34.8 NA 17.1 NA 87.3 NA 35.7 76.4 80.4 42.3 35.5
1 2 3 4 7 8 9 H CDF 2 08 NA 1 27 NA 3 68 NA 2 12 U 3 68 3 63 UJ 2 38 2 051,2,3,4,7,8,9-HpCDF --- 2.08 NA 1.27 NA 3.68 NA 2.12 U 3.68 3.63 UJ 2.38 2.05
OCDF --- 98.0 NA 49.6 NA 181 NA 83.9 142 230 103 94.1
Total TCDF --- 14.7 J NA 9.49 J NA 18.4 J NA 6.31 9.23 6.37 8.93 4.23
Total PeCDF --- 30.5 J NA 15.2 J NA 80.2 J NA 21.8 58.8 30.4 24.7 19.5
Total HxCDF --- 87.3 J NA 47.0 NA 248 J NA 68.0 173 114 77.1 60.8
Total HpCDF --- 131 NA 67.4 NA 291 NA 118 256 260 139 120

TEQ (ND=1/2 DL) (a) 11 (c) 10.6 NA 6.2 NA 27.3 NA 10.5 22.0 17.6 13.0 9.72
TEQ (ND=0) (b) 11 (c) 10.6 NA 6.2 NA 27.3 NA 10.3 21.9 15.3 12.7 9.46
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TABLE 6-7
2007 A-LAYER SEDIMENT SAMPLE AND 2012 INTERIM PLACEMENT MATERIAL ANALYTICAL RESULTS

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON 
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µg/kg = micrograms per kilogram (ppb).
mg/kg = milligrams per kilogram (ppm).
µg/L = micrograms per liter (ppb).
ng/kg = nanogram per kilogram (pptr)
--- = Indicates no criteria established for this compound.
Boxed cells indicate an exceedance of a screening level.
U = Indicates the compound was not detected at the given reporting limit.
UJ = Indicates the compound was not detected; the given reporting limit is an estimate.
J = Indicates the compound was detected; the given concentration is an estimate.
ND = Not detected.
TEQ = Toxicity equivalent.
(a)  TEQ calculated using 2005 World Health Organization (WHO) toxicity equivalency factors (TEFs) and one half the detection limit for non-detects.
(b)  TEQ calculated using 2005 World Health Organization (WHO) toxicity equivalency factors (TEFs) and zero for non-detects.
(c)  TEQ for dioxins/furans is presented in Table 5-3 in units of mg/kg.  (1.10E-05 mg/kg = 11 ng/kg)
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TABLE 6-8
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AT THE R.G. HALEY SITE NEAR THE OVERLAP AREA

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

2012
Cornwall Ave LF

Sample ID: Site Screening HS-MW-2 HS-MW-3 HS-MW-7 HS-MW-7 HS-MW-10 HS-MW-10 HS-MW-10 HS-MW-10 HS-MW-10 HS-MW-11 HS-MW-11 HS-MW-11 HS-MW-11 HS-MW-11 HS-MW-19
Sample Date : Level 4/14/2000 4/13/2000 4/14/2000 5/9/2012 6/23/2004 9/23/2004 12/9/2004 3/31/2005 9/15/2005 6/23/2004 9/23/2004 12/9/2004 4/1/2005 9/15/2005 7/17/2012

TOTAL METALS (ug/L)
Method SW6020
Arsenic 5.0 NA NA NA NA 2.28 NA NA NA NA 2.83 NA NA NA NA NA
Chromium 50 NA NA NA NA 2.98 NA NA NA NA 5.04 NA NA NA NA NA
Copper 2.4 NA NA NA NA 57.6 NA NA NA NA 4.82 NA NA NA NA NA

DISSOLVED METALS (ug/L)
Method SW6020
Arsenic 5.0 NA NA NA NA 1.32 NA NA NA NA 2.47 NA NA NA NA NA
Chromium 50 NA NA NA NA 1 U NA NA NA NA 1.63 NA NA NA NA NA

PAHs (ug/L)
Method SW8270
Naphthalene 83 182 116 26.2 2.4 17.4 NA 0.1 U 1.52 1.31 25.9 NA 11.7 36.6 8.5 20
2-Methylnaphthalene --- NA NA NA 380 97.9 NA 887 70.5 64.8 575 NA 658 798 492 220
1-Methylnaphthalene --- NA NA NA 330 NA NA NA NA NA NA NA NA NA NA 200
Acenaphthylene --- 0.958 1.5 1.04 1.5 0.772 NA 0.1 U 1.19 0.2 U 1.4 NA 0.1 U 4.59 0.5 U 1.2
Acenaphthene 990 4.19 7.45 4.79 10 4.28 NA 5.41 J 6.41 6.59 5.29 NA 9.58 20.2 25.7 8.2
Fluorene 3 4.37 8.72 4.33 8 3.48 NA 4.75 6.14 5.37 2.36 NA 8.84 16.5 16.5 6.8
Phenanthrene --- 5.87 8.63 3.78 5.7 0.466 NA 5.19 J 6.38 2.81 0.01 U NA 9.32 29.9 28 4.2
Anthracene 9.6 4.71 0.762 0.153 0.26 0.0472 NA 0.1 UJ 0.2 U 0.2 U 0.01 U NA 0.1 U 0.1 U 0.5 U 0.19
Fluoranthene 3.3 0.1 U 0.1 U 0.1 U 0.059 0.01 U NA 0.1 UJ 0.2 U 0.2 U 0.246 NA 0.176 1.51 1.94 0.047 U
Pyrene 15 0.1 U 0.1 U 0.1 U 0.09 0.01 U NA 0.1 UJ 0.446 0.2 U 0.01 U NA 0.238 2.01 4.05 0.076
Dibenzofuran --- NA NA NA 2.9 1.29 NA 0.1 U 0.783 2.33 1.7 NA 3.33 2.39 6.21 2.2
Benzo(a)pyrene 0.018 0.1 U 0.1 U 0.1 U 0.048 U 0.01 U NA 0.1 U 0.2 U 0.2 U 0.01 U NA 0.1 U 0.259 0.5 U 0.047 U
Benzo(a)anthracene 0.018 0.1 U 0.1 U 0.1 U 0.048 U 0.01 U NA 0.1 UJ 0.2 U 0.2 U 0.01 U NA 0.1 U 0.259 0.5 U 0.047 U
Benzo(b)fluoranthene 0.018 0.1 U 0.1 U 0.1 U 0.048 U 0.01 U NA 0.1 U 0.2 U 0.2 U 0.01 U NA 0.1 U 0.183 0.5 U 0.047 U
Benzo(k)fluoranthene 0.018 0.1 U 0.1 U 0.1 U 0.048 U 0.01 U NA 0.1 U 0.2 U 0.2 U 0.01 U NA 0.1 U 0.233 0.5 U 0.047 U
Chrysene 0.018 0.1 U 0.1 U 0.1 U 0.048 U 0.01 U NA 0.1 UJ 0.36 0.2 U 0.01 U NA 0.1 U 0.444 0.5 U 0.047 U
Indeno(1,2,3-cd)pyrene 0.01 0.1 U 0.1 U 0.1 U 0.048 U 0.01 U NA 0.1 U 0.2 U 0.2 U 0.01 U NA 0.1 U 0.132 0.5 U 0.047 U
Benzo(ghi)perylene --- 0.1 U 0.1 U 0.1 U 0.048 U 0.1 U NA 1 U 2 U 2 U 0.1 U NA 1 U 1 U 5 U 0.047 U
Dibenzo(a,h)anthracene --- 0.1 U 0.1 U 0.1 U 0.048 U 0.01 U NA 0.1 U 0.2 U 0.2 U 0.01 U NA 0.1 U 0.1 U 0.5 U 0.047 U
Total cPAH TEQ (ND=0.5RL) 0.018 0.1 0.1 0.1 0.036 T 0.01 NA 0.1 0.15 0.15 0.01 NA 0.08 0.35 0.38 0.04 T

SEMIVOLATILES (ug/L)
Method SW8270
Pentachlorophenol 10 2.3 3.12 0.5 U 0.12 0.141 J NA 0.5 UJ 2.94 1 U 0.05 U NA 0.5 UJ 4.02 4.26 0.77
N-Nitrosodiphenylamine 6 NA NA NA 0.95 U 0.02 U NA 0.2 U 0.4 U 2.2 0.02 U NA 0.2 UJ 0.2 U 1 U 0.95 U
2,4,6-Trichlorophenol 3 0.5 U 0.781 0.5 U 0.018 U 0.0552 NA 0.5 U 1 UJ 1 U 0.171 NA 0.5 U 0.5 UJ 2.5 U 0.018 U
2,3,5,6-Tetrachlorophenol --- 0.5 U 0.571 0.5 U 0.95 U 0.5 U NA 5 U 10 U 10 U 0.5 U NA 5 U 5 U 25 U 0.95 U
2,4,5-Trichlorophenol 3,600 0.5 U 0.5 U 0.5 U 0.95 U 0.05 U NA 0.5 U 1 U 1 U 0.0638 NA 0.5 U 0.5 U 2.5 U 0.95 U
Carbazole --- NA NA NA 3.2 NA NA NA NA NA NA NA NA NA NA 1.6

TOTAL PETROLEUM HYDROCARBONS (g/L)
NWTPH-DX
Diesel-range hydrocarbons 500 3140 3360 2320 3600 1530 1280 3840 1900 2060 5230 6460 5200 4090 2990 2500 J
Lube Oil-range Hydrocarbons 500 500 U 500 U 500 U 410 U 750 500 U 4430 1660 2620 500 U 500 U 100 U 500 U 500 U 410 U

BTEX (ug/L)
Method SW8260B
Ethylbenzene 2,100 NA NA NA 0.2 U 1.76 NA NA NA NA 161 NA NA NA NA NA
Benzene 51 NA NA NA 0.2 U 0.5 U NA NA NA NA 5.13 NA NA NA NA NA

EPH (ug/L)
Method NWEPH
C10-C12 Aliphatics --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C10-C12 Aromatics --- NA NA NA NA 73 J NA NA NA NA 418 J NA NA NA NA NA
C12-C16 Aliphatics --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C12-C16 Aromatics --- NA NA NA NA 411 J NA NA NA NA 2980 J NA NA NA NA NA
C16-C21 Aliphatics --- NA NA NA NA NA NA NA NA NA 434 NA NA NA NA NA
C16-C21 Aromatics --- NA NA NA NA 212 NA NA NA NA 1090 NA NA NA NA NA
C21-C34 Aliphatics --- NA NA NA NA 695 NA NA NA NA NA NA NA NA NA NA
C21-C34 Aromatics --- NA NA NA NA NA NA NA NA NA 84.2 NA NA NA NA NA
C8-C10 Aliphatics --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C8-C10 Aromatics --- NA NA NA NA 50 UJ NA NA NA NA 165 J NA NA NA NA NA

DIOXINS/FURANS (pg/L)
Method SW8290/EPA1613
1,2,3,7,8,9-HxCDD --- NA NA NA NA 43.4 NA NA NA NA NA NA NA NA NA NA
OCDD --- NA NA NA NA 19700 NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HpCDD --- NA NA NA NA 3860 NA NA NA NA NA NA NA NA NA NA
OCDF --- NA NA NA NA 297 NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HxCDD --- NA NA NA NA 329 NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HxCDD --- NA NA NA NA 100 NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HpCDF --- NA NA NA NA 71.5 NA NA NA NA NA NA NA NA NA NA
Total Dioxin/Furan TEQ (ND=0.5RL) - Human/Mamma --- NA NA NA NA 114.6 T NA NA NA NA NA NA NA NA NA NA

CONVENTIONALS
Total Organic Carbon (EPA415.1; mg/L) --- NA NA NA NA 10.8 NA NA NA NA 80.6 NA NA NA NA NA

FIELD PARAMETERS
Turbidity (NTU) NA NA NA 10.00 NA NA NA NA NA NA NA NA NA NA 8.20
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TABLE 6-8
ANALYTICAL RESULTS FOR CONSTITUENTS DETECTED IN GROUNDWATER AT THE R.G. HALEY SITE NEAR THE OVERLAP AREA

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

2012
Cornwall Ave LF

Sample ID: Site Screening
Sample Date : Level

TOTAL METALS (ug/L)
Method SW6020
Arsenic 5.0
Chromium 50
Copper 2.4

DISSOLVED METALS (ug/L)
Method SW6020
Arsenic 5.0
Chromium 50

PAHs (ug/L)
Method SW8270
Naphthalene 83
2-Methylnaphthalene ---
1-Methylnaphthalene ---
Acenaphthylene ---
Acenaphthene 990
Fluorene 3
Phenanthrene ---
Anthracene 9.6
Fluoranthene 3.3
Pyrene 15
Dibenzofuran ---
Benzo(a)pyrene 0.018
Benzo(a)anthracene 0.018
Benzo(b)fluoranthene 0.018
Benzo(k)fluoranthene 0.018
Chrysene 0.018
Indeno(1,2,3-cd)pyrene 0.01
Benzo(ghi)perylene ---
Dibenzo(a,h)anthracene ---
Total cPAH TEQ (ND=0.5RL) 0.018

SEMIVOLATILES (ug/L)
Method SW8270
Pentachlorophenol 10
N-Nitrosodiphenylamine 6
2,4,6-Trichlorophenol 3
2,3,5,6-Tetrachlorophenol ---
2,4,5-Trichlorophenol 3,600
Carbazole ---

TOTAL PETROLEUM HYDROCARBONS (g/L)
NWTPH-DX
Diesel-range hydrocarbons 500
Lube Oil-range Hydrocarbons 500

BTEX (ug/L)
Method SW8260B
Ethylbenzene 2,100
Benzene 51

EPH (ug/L)
Method NWEPH
C10-C12 Aliphatics ---
C10-C12 Aromatics ---
C12-C16 Aliphatics ---
C12-C16 Aromatics ---
C16-C21 Aliphatics ---
C16-C21 Aromatics ---
C21-C34 Aliphatics ---
C21-C34 Aromatics ---
C8-C10 Aliphatics ---
C8-C10 Aromatics ---

DIOXINS/FURANS (pg/L)
Method SW8290/EPA1613
1,2,3,7,8,9-HxCDD ---
OCDD ---
1,2,3,4,6,7,8-HpCDD ---
OCDF ---
1,2,3,4,7,8-HxCDD ---
1,2,3,6,7,8-HxCDD ---
1,2,3,4,6,7,8-HpCDF ---
Total Dioxin/Furan TEQ (ND=0.5RL) - Human/Mamma ---

CONVENTIONALS
Total Organic Carbon (EPA415.1; mg/L) ---

FIELD PARAMETERS
Turbidity (NTU)

IZ-MW-1 IZ-MW-1 IZ-MW-1 IZ-MW-1 IZ-MW-1 TL-MW-10 TL-MW-10 TL-MW-10 TL-MW-10 TL-MW-10 TL-MW-12 TL-MW-13
6/22/2004 9/23/2004 12/9/2004 3/30/2005 9/15/2005 6/23/2004 9/23/2004 12/9/2004 4/1/2005 9/14/2005 7/18/2012 7/17/2012

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

0.217 NA 0.0402 J 0.0154 0.0462 X 7.58 NA 49.5 41.6 1 U 32 2.2
0.1 U NA 0.1 U 0.1 U 0.1 U 16.9 NA 200 165 1450 680 23
NA NA NA NA NA NA NA NA NA NA 520 27

0.0105 NA 0.01 U 0.01 U 0.01 U 1 U NA 1 U 96.1 1 U 2.9 0.29
0.0125 NA 0.01 U 0.0939 0.01 U 1.6 NA 171 327 3460 17 1.7
0.0215 NA 0.01 U 0.12 0.01 U 1 U NA 186 458 2500 14 1
0.0666 NA 0.0152 J 0.398 0.0126 1 U NA 542 1150 15400 14 1.8
0.0228 NA 0.01 U 0.081 0.01 U 1 U NA 109 175 2890 0.45 0.1
0.0587 NA 0.01 U 0.0279 0.0106 1 U NA 21 59.9 737 0.21 0.075
0.0562 NA NA 0.0844 0.0103 0.01 U NA 56.6 185 2050 0.38 0.13

0.01 U NA 0.01 U 0.0383 0.01 U 1 U NA 1 U 92.2 1 U 4.8 0.95 U
0.016 NA 0.0146 J 0.0101 0.01 U 0.0201 NA 6.7 10.6 135 J 0.047 U 0.048 U

0.0196 NA 0.01 U 0.0182 0.01 U 0.01 U NA 15.9 35.8 509 0.055 0.048 U
0.0121 NA 0.01 U 0.0102 0.01 U 0.013 NA 1 U 7.39 57.7 J 0.047 U 0.048 U
0.0258 NA 0.01 U 0.01 U 0.01 U 0.01 U NA 1 U 3.52 78.8 J 0.047 U 0.048 U
0.0233 NA 0.01 U 0.028 0.01 U 0.01 U NA 22.4 50.4 619 0.048 0.048 U
0.0196 NA 0.0242 J 0.01 U 0.01 U 0.01 U NA 1 U 2.63 1 U 0.047 U 0.048 U

0.1 U NA 0.01 U 0.1 U 0.1 U 0.1 U NA 10 U 10 U 75 0.047 U 0.048 U
0.0258 NA 0.01 U 0.01 U 0.01 U 0.01 U NA 1 U 1.85 1 U 0.047 U 0.048 U

0.03 NA 0.02 0.01 0.01 0.02 NA 8.7 16.22 205.8 0.04 T 0.04 T

0.147 NA 0.05 UJ 0.25 0.0822 5 U NA 5 UJ 5 U 1350 0.03 0.066
0.02 U NA 0.02 U 0.231 0.02 U 2 U NA 2 UJ 824 J 2 U 0.95 U 0.95 U
0.05 U NA 0.05 U 0.05 UJ 0.05 U 5 U NA 5 U 5 U 5 U 0.018 U 0.018 U
0.5 U NA 0.5 U 0.5 U 0.5 U 50 U NA 50 U 50 U 50 U 0.95 U 0.95 U

0.05 U NA 0.05 U 0.05 U 0.05 U 5 U NA 5 U 5 U 5 U 0.95 U 0.95 U
NA NA NA NA NA NA NA NA NA NA 3.4 0.95 U

250 U 250 U 250 U 250 U NA 2510 79800 151000 288000 2470000 5800 J 820 J
500 U 500 U NA 500 U 500 U 500 U 10400 50000 U 65400 622000 410 U 410 U

0.5 U NA NA NA NA NA NA NA NA NA NA 1.1
0.5 U NA NA NA NA NA NA NA NA NA NA 1 U

50 UJ NA NA NA NA 3950 J NA NA NA NA NA NA
50 UJ NA NA NA NA NA NA NA NA NA NA NA
50 UJ NA NA NA NA 45800 J NA NA NA NA NA NA
50 UJ NA NA NA NA NA NA NA NA NA NA NA
50 U NA NA NA NA NA NA NA NA NA NA NA
50 U NA NA NA NA 40300 J NA NA NA NA NA NA
50 U NA NA NA NA 16100 J NA NA NA NA NA NA
50 U NA NA NA NA NA NA NA NA NA NA NA
50 UJ NA NA NA NA 292 J NA NA NA NA NA NA
50 UJ NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA ug/L = micrograms per liter
NA NA NA NA NA NA NA NA NA NA NA NA pg/L = picograms per liter
NA NA NA NA NA NA NA NA NA NA NA NA --- = Water Quality Standard or other criteria not established.

E = Reported result is an estimate because of the presence of interference
J = The analyte was positively identified.  The associated numerical result is an estimate

57.2 NA NA NA NA 98.5 NA NA NA NA NA NA U = The analyte was not detected at or above the value shown
UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate
NA = Not analyzed or result not available.

NA NA NA NA NA NA NA NA NA NA 8.20 14.30 TEQ = Toxicity Equivalency
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TABLE 6-9
TP-7 PRODUCT SAMPLE ANALYTICAL RESULTS

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 1

Analyte

PAH (mg/kg)

Naphthalene 2,200

2-Methylnaphthalene 17,000

Acenaphthylene 100 U

Acenaphthene 670

Fluorene 720

Phenanthrene 1,900

Anthracene 100 U

Fluoranthene 100 U

Pyrene 120

Benzo(a)anthracene 100 U

Chrysene 100 U

Benzo(b)fluoranthene 100 U

Benzo(k)fluoranthene 100 U

Benzo(a)pyrene 100 U

Indeno(1,2,3-cd)pyrene 100 U

Dibenz(a,h)anthracene 100 U

Benzo(g,h,i)perylene 100 U

Dibenzofuran 280

PCBs (mg/kg)

Aroclor 1016 1 U

Aroclor 1242 1 U

Aroclor 1248 1 U

Aroclor 1254 1 U

Aroclor 1260 1 U

Aroclor 1221 2 U

Aroclor 1232 1 U

BTEX (mg/kg)

Benzene 0.1 U

Toluene 0.1 U

Ethylbenzene 3.7

m,p-Xylene 12

o-Xylene 6.7

DIESEL RANGE HYDROCARBONS (mg/kg)

Diesel Range Hydrocarbons 990,000

Motor Oil 10,000

mg/kg = milligram per kilogram

U = Indicates compound was analyzed for, but was not detected at the reported sample detection limit.

Analytical Result

8/14/2013  \\edmdata01\projects\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Tables\Table 6-9

LANDAU ASSOCIATES



TABLE 8-1
SCREENING CRITERIA SUMMARY

DETECTED GROUNDWATER CONSTITUENTS 
CORNWALL AVENUE LANDFILL SITE

BELLINGHAM, WASHINGTON

Page 1 of 1

Highest Concentration Preliminary Screening Criteria Exceedances
Detected in Downgradient Level For Downgradient

Constituents Perimeter Samples (SL) (a) Perimeter Samples (b)

Dissolved Metals (µg/L)
Arsenic 2 5 0 of 24
Copper 2.6 2.4 1 of 24
Lead 1 8.1 0 of 24
Zinc 50 81 0 of 24

PAHs (µg/L)
Naphthalene 3.9 83 0 of 24

Acenaphthene 1.4 3.3 0 of 24
Fluorene 1.4 3 0 of 24

Anthracene 5 9.6 0 of 24
Fluoranthene 0.18 3.3 0 of 24

Pyrene 0.39 15 0 of 24
2-Methylnaphthalene 3.3 15 0 of 24

SVOCs (µg/L)
bis(2-Ethylhexyl)phthalate 2.5 3 0 of 24

1,4-Dichlorobenzene 1.4 5 0 of 24

VOCs (µg/L)
Benzene 0.51 51 0 of 24
Toluene 0.2 15,000 0 of 24

Chlorobenzene 10 1,600 0 of 24
Ethylbenzene 3.1 2,100 0 of 24

1,2-Dichlorobenzene 0.36 6.1 0 of 24
1,4-Dichlorobenzene 3.2 5 0 of 24

Conventionals (mg/L)
Manganese (dissolved) 1.44 0.1 22 of 24

NH3-Ammonia (mg NH3/L) (c) 0.636 0.035 13 of 24

µg/L = microgram per liter
mg/L = milligram per liter
Detected groundwater constituents are listed in Table 6-2 of this report.  
An understanding of the text is necessary for proper interpretation of this table.
(a)  PSLs based on most restrictive criteria protective of surface water or marine sediment.
(b)  0 of 24: Number of samples exceeding the SL; number of samples tested in downgradient perimeter monitoring.
(c)  NH3-Ammonia calculated using sample's total ammonia, pH, and temperature with
       equations from equations developed by Emerson et al. 1975.
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TABLE 8-2
PRELIMINARY CLEANUP LEVELS

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 1

Indicator Hazardous Sediment (a) Sediment (b) Groundwater Basis for Groundwater
Substance (mg/kg - dry) (mg/kg - OC) (µg/L) Preliminary Cleanup Level

Copper 390 --- --- ---

Cadmium (c) --- --- ---

Lead (c) --- --- ---

Silver 6.1 --- --- ---

Zinc 410 --- --- ---

Bis(2-ethylhexyl)phthalate 1.3 47 --- ---

cPAHs (c) --- --- ---

PCBs (d) 0.006 --- --- ---

Manganese --- --- 0.1
Surface Water ARAR - Human Health – Marine – 

Clean Water Act §304

NH3-Ammonia (mg NH3/L) --- --- 0.035
Surface Water ARAR - Aquatic Life - Marine/Chronic - 

Ch. 173-201A WAC

---  Cleanup level was not developed for this indicator constituent because no Screening level (SL) exceedance occurred in this medium.

(a)  Sediment cleanup levels based on Sediment Quality Standard, dry weight, except as otherwise noted.

(b)  Sediment cleanup levels based on Sediment Quality Standard, carbon normalized values, except as otherwise noted.

(c)  Potentially bioaccumulative constituent.  PCL not developed because PCBs used in RI/FS as surrogate for all relevant bioaccumulatives

(d)  Sediment cleanup level for PCBs is based on PQL for individual PCB aroclors. 
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TABLE 8-3
SCREENING CRITERIA SUMMARY

DETECTED SEDIMENT CONSTITUENTS
CORNWALL AVENUE LANDFILL SITE

BELLINGHAM, WASHINGTON

Page 1 of 1

Constituent SQS (a)

Criteria 
Exceedances (c)

Metals (mg/kg-dry wt)

Copper 756E 390 - 2/16

Lead 887 450 - 2/16

Silver 12J 6.1 - 1/16

Zinc 2140E 410 - 1/16

Organics (mg/kg OC)

Bis (2-ethylhexyl)phthalate 100 47 - 2/11

Total PCBs 24.6 12 0.21 11/12

Total bulk PCBs (mg/kg-dry wt) 0.006

E = Reported result is an estimate because of the presence of interference.
J = Analyte was positively identified; the associated numerical value is the approximate concentration of the 
      analyte in the sample.
mg/kg = milligrams per kilogram
OC = carbon normalized
(a)  Sediment Quality Standard chemical criteria (WAC 173-204).
(b)  For PCBs, the preliminary cleanup level has been established at the PQL.  
      PQL is based on the recommended value in Ecology's Sediment Sampling and Analysis Plan Appendix (Ecology 2008)
      PQL for organic carbon normalized criteria based on an average organic carbon concentration of 2.8%.
(c)  1/3:  Numerator equals number of samples exceeding one or more criteria.  Denominator equals number of
      samples tested (i.e., one sample from S-1, S-2, and S-3).
Results and criteria for copper, lead, and silver are based on dry weight. 
Results for bis(2-ethylhexyl)phthalate and PCBs are normalized for TOC.

Maximum 
Concentration in 

Surface Sediment 
Samples PQL (b)
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TABLE 9-1
REMEDIAL ACTION ALTERNATIVES SUMMARY

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 1

Alternative 
Number Alternative Name Soil Remedy Groundwater Remedy

 Indoor Air/Soil Gas/
Landfill Gas Remedy Sediment Remedy

1

Containment with Low 
Permeability Cap, Shoreline 
Stabilization, and Deep 
Subtidal Sediment MNR

Containment by placement of low permeability cap over 
the Upland Site Unit, potentially consisting of low 
permeability soil; separation, gas control, drainage, and 
cover soil layers; and pavement and/or buildings.

Institutional controls for maintaining Site covers and 
managing intrusive activities. 

Low permeability cap over the Upland Site Unit to reduce surface water 
infiltration.

Improve drainage near BNSF railroad and decommission existing 
stormwater system in northeast portion of Site (reduce infiltration).

Site regrading to enhance stormwater runoff and decrease infiltration.

Institutional controls restricting groundwater use and long term groundwater 
compliance monitoring to confirm compliance with cleanup standards.

Landfill gas control system beneath all capped 
areas of Site. 

Shoreline stabilization system over intertidal 
and shallow subtidal zones to contain 
refuse/wood debris and limit human and 
benthic contact.

Monitored natural attenuation for deep 
subtidal zone.

2

Containment with Low 
Permeability Cap and Liner, 
Shoreline Stabilization with 
Sand Filter, Sediment Cap, 
and MNR

Containment by placement of low permeabilty cap over 
the Upland Site Unit, potentially consisting of low 
permeability soil with a scrim-reinforced liner; gas 
control, drainage, and cover soil layers; and pavement 
and/or buildings.

Institutional controls for maintaining Site covers and 
managing intrusive activities. 

Low permeability cap over the Upland Site Unit reduces surface water 
infiltration.

Improve drainage near BNSF railroad and decommission existing 
stormwater system in northeast portion of Site (reduce infiltration).

Site regrading to enhance stormwater runoff and decrease infiltration.

Sand treatment layer underlying shoreline stabilization system to filter 
groundwater prior to discharge to surface water, and enhance 
hydrodynamic dispersion and aeration.

Institutional controls restricting groundwater use and long term groundwater 
compliance monitoring to confirm compliance with cleanup standards.

Landfill gas control system beneath all capped 
areas of Site. 

Shoreline stabilization system over intertidal 
and shallow subtidal zones to contain 
refuse/wood debris and limit human and 
benthic contact.

Thin-layer sand cap in deep subtidal zone.

MNR for affected uncapped areas in deep 
subtidal zone.

3

Two-Layer Upland Cap, 
Upgradient Groundwater 
Diversion Barrier System, 
Shoreline Stabilization with 
Sand Filter, Engineered 
Sediment Containment 
Cap, and MNR

Containment by placement of two-layer low permeability 
cap (soil and FML) potentially consisting of low 
permeability soil; gas control, drainage, and cover soil 
layers; and pavement and/or buildings.

Two-layer low permeability cap over the Upland Site Unit reduces surface 
water infiltration.

Improve drainage near BNSF railroad and decommission existing 
stormwater system in northeast portion of Site (reduce infiltration).

Site regrading to enhance stormwater runoff and decrease infiltration.

Upgradient groundwater diversion barrier system to reduce groundwater 
flow.

Sand/gravel layer underlying shoreline stabilization system to filter 
groundwater prior to discharge to surface water (additionally enhances 
hydrodynamic dispersion and aeration).

Institutional controls restricting groundwater use and long term groundwater 
compliance monitoring to confirm compliance with cleanup standards.

Landfill gas control system beneath all capped 
areas of Site. 

Shoreline stabilization system to contain 
refuse/wood debris and limit human and 
benthic contact.

Engineered sediment cap in deep subtidal 
zone.

MNR for uncapped areas within deep 
subtidal zone.

4

Waste Removal Excavation of landfill refuse and wood debris, and 
offsite disposal at a licensed solid waste disposal 
facility.  

Not Applicable (source would be removed). Not Applicable (source would be removed). Removal of source of sediment 
contamination, including refuse and wood 
debris.

Reconfiguring and stabilizing the new 
shoreline.

8/14/2013  \\edmdata01\projects\001\020\Filerm\R\2012 Draft RI-FS Report\May 2013 Draft RI-FS\Public Review Draft - August 2013\Tables\Table 9-1 Summary of Alternatives-revised LANDAU ASSOCIATES



Page 1 of 1 
TABLE 9-2 

EVALUATION OF REASONABLE RESTORATION TIME FRAME, UPLAND SITE UNIT 
CORNWALL AVENUE LANDFILL SITE 

BELLINGHAM, WASHINGTON 
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Criteria 

Alternative 1: 
Containment with Low Permeability Cap, 

Shoreline Stabilization, and Monitored Natural 
Recovery 

Alternative 2: 
Containment with Low Permeability Cap and Liner, 
Shoreline Stabilization with Sand Filter, Sediment 

Cap, and Monitored Natural Recovery 

Alternative 3:
Two-Layer Upland Cap, Upgradient Groundwater 
Diversion Barrier System, Shoreline Stabilization 
with Sand Filter, Engineered Sediment Cap, and 

Monitored Natural Recovery 

Alternative 4: 
Waste Removal and Offsite Disposal 

 
Potential risks to human health and the 
environment. 

 
Alternative 1 is expected to achieve soil cleanup 
standards immediately.  It may require 1 or more years 
following construction to achieve groundwater cleanup 
standards, depending on the length of time required to 
achieve stabilized conditions after construction.  
Therefore, this timeframe is reasonable given the 
potential risks to human health and the environment. 

 
The timeframe for achieving soil cleanup standards is similar 
to Alternative 1, and the timeframe for achieving groundwater 
cleanup standards is faster than for Alternative 1, due to 
reduction in groundwater discharge resulting from shoreline 
sand filter system.  Therefore, this timeframe is also 
reasonable given the potential risks to human health and the 
environment. 

 
The timeframe for achieving soil cleanup standards is similar 
to Alternatives 1 and 2, and the timeframe for achieving 
groundwater cleanup standards is similar but may be slightly 
faster than for Alternative 2, due to reduction in groundwater 
discharge resulting from groundwater diversion system.  
Therefore, this timeframe is also reasonable given the 
potential risks to human health and the environment. 

 
Excavation and offsite disposal will achieve risk reduction in a 
longer timeframe (4 to 5 years) based on the complexity of 
implementation requiring additional planning and construction 
time.  However, with source removal, all of the potential risk will 
be eliminated after implementation.   

 
Practicability of achieving shorter restoration 
time frame. 

 
Achieves reasonable restoration time frame, though 
Alternatives 2 and 3 may be able to achieve cleanup 
standards for groundwater somewhat faster based on 
additional measures to reduce surface or groundwater 
infiltration to the Site.  

 
Achieves reasonable restoration time frame, though 
Alternative 3 may be able to achieve cleanup standards for 
groundwater somewhat faster based on additional efforts to 
reduce groundwater infiltration.   

 
This Alternative has the shortest practicable restoration 
timeframe.  

 

 
Estimated restoration time frame: 4 to 5 years including design.  
This Alternative has the longest estimated restoration timeframe. 

 
Current use of Site, surrounding areas, and 
associated resources that is, or may be, 
affected by releases from the Site. 

 
Current use of the Site is limited by the presence of 
contamination.  The estimated restoration timeframe is 
reasonable for future planned use of the Site uplands.   

 
Current use of the Site is limited by the presence of 
contamination.  The estimated restoration timeframe is 
reasonable for future planned use of the Site uplands.   

 
Current use of the Site is limited by the presence of 
contamination.  The estimated restoration timeframe is 
reasonable for future planned use of the Site uplands.   

 
Cleanup action would eliminate current upland Site use and 
return to marine habitat. This Alternative would preclude the use 
of the upland portion of the Site as a park, since it would be 
returned to marine habitat. 

 
Availability of alternate water supplies. 

 
City of Bellingham municipal water supply readily 
available and is not affected by cleanup of the Site. 

 
City of Bellingham municipal water supply readily available 
and is not affected by cleanup of the Site. 

 
City of Bellingham municipal water supply readily available 
and is not affected by cleanup of the Site. 

 
Not applicable, based on conversion to marine habitat. 

 
Likely effectiveness and reliability of 
institutional controls. 

 
Degree of effectiveness of institutional controls is high 
and would be effective immediately upon implementation.  
Long-term City/DNR ownership will minimize potential for 
institutional controls to be overlooked or otherwise 
violated. 

 
Degree of effectiveness of institutional controls is high and 
would be effective immediately upon implementation.  Long-
term City/DNR ownership will minimize potential for 
institutional controls to be overlooked or otherwise violated. 

 
Degree of effectiveness of institutional controls is high and 
would be effective immediately upon implementation.  Long-
term City/DNR ownership will minimize potential for 
institutional controls to be overlooked or otherwise violated. 

 
Institutional controls not required. 

 
Ability to control and monitor migration of 
hazardous substances from the Site. 

 
Estimated restoration timeframe is appropriate based on 
the immediate implementation of measures to control and 
monitor migration of hazardous substances form the Site.  

 
Estimated restoration timeframe is appropriate based on the 
immediate implementation of measures to control and 
monitor migration of hazardous substances form the Site.   

 
Estimated restoration timeframe is appropriate based on the 
immediate implementation of measures to control and 
monitor migration of hazardous substances form the Site.  

 
Control of hazardous substance migration during construction 
would be a significant issue.  Following implementation, the 
contaminant source and risk of future migration would be 
eliminated, except for possible suspension and redistribution of 
hazardous substances during removal that could contaminate 
surface sediment. 

 
Toxicity of hazardous substances at the Site. 

 
Alternative 1 is expected to achieve soil cleanup 
standards immediately.  It may require 1 or more years 
following construction to achieve groundwater cleanup 
standards, depending on the length of time required to 
achieve stabilized conditions after construction. 

Based on the toxicity of hazardous substances at the Site, 
the estimated restoration timeframe is reasonable. 

 
The timeframe for achieving soil cleanup standards is similar 
to Alternative 1, and the timeframe for achieving groundwater 
cleanup standards is faster than for Alternative 1, due to 
reduction in groundwater discharge resulting from shoreline 
sand filter system.  Therefore, based on the toxicity of 
hazardous substances at the Site, the estimated restoration 
timeframe for Alternative 2 is also reasonable.   

 
The timeframe for achieving soil cleanup standards is similar 
to Alternatives 1 and 2, and the timeframe for achieving 
groundwater cleanup standards is similar but may be slightly 
faster than for Alternative 2, due to reduction in groundwater 
discharge resulting from groundwater diversion system.  
Therefore, based on the toxicity of hazardous substances at 
the Site this timeframe is also reasonable. 

 
Alternative 4 would not reduce toxicity, but would remove 
hazardous substances from the Site.  Based on the toxicity of 
hazardous substances at this Site, the estimated restoration 
timeframe for this Alternative is reasonable. 

 
Natural processes which reduce concentrations 
of hazardous substances and have been 
documented to occur at the Site or under 
similar Site conditions. 

 
In addition to the upland cap achieving soil cleanup 
standards, a primary mechanism for reduction of 
concentrations in groundwater is hydrodynamic dispersion 
due to tidal fluctuation and increased dissolved oxygen 
near the shoreline caused by wave action and tidal 
exchange.  This process is dynamic but will begin to occur 
immediately upon implementation and therefore the 
estimated restoration timeframe is reasonable. 

 
In addition to the upland cap achieving soil cleanup 
standards, a primary mechanism for reduction of 
concentrations in groundwater is hydrodynamic dispersion 
due to tidal fluctuation and increased dissolved oxygen near 
the shoreline caused by wave action and tidal exchange.  
This process is dynamic but will begin to occur immediately 
upon implementation and therefore the estimated restoration 
timeframe is reasonable.  The inclusion of a shoreline sand 
filter in this Alternative may improve the estimated restoration 
timeframe compared to Alternative 1. 

 
In addition to the upland cap achieving soil cleanup 
standards, a primary mechanism for reduction of 
concentrations in groundwater is hydrodynamic dispersion 
due to tidal fluctuation and increased dissolved oxygen near 
the shoreline caused by wave action and tidal exchange.  
This process is dynamic but will begin to occur immediately 
upon implementation and therefore the estimated restoration 
timeframe is reasonable.  The inclusion of additional 
groundwater diversion in this Alternative may improve the 
estimated restoration timeframe compared to Alternative 1. 

 
Not applicable.  Contaminant source will be removed. 
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TABLE 9-3 

EVALUATION OF REASONABLE RESTORATION TIME FRAME, MARINE SITE UNIT 
CORNWALL AVENUE LANDFILL SITE 

BELLINGHAM, WASHINGTON 
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Criteria 

Alternative 1: 
Containment with Low Permeability Cap, 

Shoreline Stabilization, and Monitored Natural 
Recovery 

Alternative 2: 
Containment with Low Permeability Cap and Liner, 
Shoreline Stabilization with Sand Filter, Sediment 

Cap, and Monitored Natural Recovery 

Alternative 3:
Two-Layer Upland Cap, Upgradient Groundwater 

Interception, Shoreline Stabilization with Sand 
Filter, Engineered Sediment Cap, and Monitored 

Natural Recovery 
Alternative 4:  

Waste Removal and Offsite Disposal 
 
Potential risks to human health and the 
environment. 

 
Alternative 1 is anticipated to achieve adequate 
protection of human health and the environment in the 
intertidal and shallow subtidal areas within 3 to 5 years 
(2 years of cleanup action construction), and within 10 to 
20 years within deep subtidal zone where MNR applied. 

. 

 
Similar to Alternative 1, but increased protection in intertidal 
and shallow subtidal zones because of improved groundwater 
quality resulting from installation of sand filter layer, and 
increased protection in subtidal zone where sediment cap 
placed.  Anticipated to achieve protection of human health and 
the environment in intertidal and shallow subtidal zones, and 
portion of deep subtidal zone that is capped, immediately 
following cleanup construction (1 to 2 years).  Remainder of 
deep subtidal zone anticipated to achieve protection within 10 
to 15 years, slightly shorter than Alternative 1 because capping 
of portion of deep subtidal zone should accelerate the 
effectiveness of MNR. 

 
Restoration time frame anticipated to be the same as 
Alternative 2, but greater protection in capped portion of 
deep subtidal area due to thicker, engineered cap. 

 
Dredging and offsite disposal will remove sediment 
contamination and source of contaminated groundwater 
discharge to Bellingham Bay following construction (4 to 5 
years), which is a similar restoration time frame as 
Alternative 1 through 3 in the intertidal and shallow subtidal 
zones, but 5 to 15 years shorter than Alternatives 1 
through 3 in the deep subtidal zone.  However, 
redistribution and contamination of post-construction 
sediment surface could extend the restoration time frame 
by 10 to 20 years, resulting in a similar restoration time 
frame to the other alternatives. 

 
Practicability of achieving shorter restoration 
time frame. 

 
A shorter restoration time frame may be achievable for 
the portion of the Marine Site Unit subject to MNR.  
Practicability of achieving shorter restoration time frame 
evaluated in DCA. 

 
Alternative 4 (complete removal) is anticipated to achieve a 
shorter restoration time frame.  The practicability of achieving 
a shorter restoration time frame will be evaluated in the DCA. 

 
Equivalent to Alternative 2. 

 
None of the other alternatives provide a shorter restoration 
time frame.  The practicability of achieving a shorter 
restoration time frame will be evaluated in the DCA. 

 
Current use of Site, surrounding areas, and 
associated resources that is, or may be, 
affected by releases from the Site. 

 
Current use limited because of releases from the Site.  
Aquatic resources and function will likely be restored 
within about 3 to 5 years following construction in 
intertidal and shallow subtidal zones, and 10 to 20 years 
in deep subtidal zone subject to MNR. 

 
Similar to Alternative 1, except that aquatic resources and 
function would be more rapidly restored in the portion of the 
deep subtidal area that is capped rather than relying 
exclusively on MNR. 

 
Equivalent to Alternative 2.  

 

 
Current Site use for aquatic purposes would be 
significantly improved by removing waste and creating 
significant new aquatic habitat with improved habitat 
function. 

 
Availability of alternate water supplies. 

 
Not applicable. 

 
Not applicable. 

 
Not applicable. 

 
Not applicable. 

 
Likely effectiveness and reliability of 
institutional controls. 

 
Institutional controls should be effective in limiting 
shellfish gathering and other activities that could 
compromise the integrity of the shoreline stabilization 
system.  

 
Equivalent to Alternative 1. 

 
Similar to Alternative 1.  Institutional controls would likely 
be extended to prevent activities that could compromise 
the integrity of the engineered sediment cap. 

 
Not applicable. 

 
Ability to control and monitor migration of 
hazardous substances from the Site. 

 
Implementation of the Alternative would control migration 
of hazardous substances in intertidal and shallow 
subtidal zones immediately following construction.  
Control of migration in the deep subtidal zone subject to 
MNR would be controlled within 10 to 20 years. The 
migration of hazardous substances would be monitored 
through sediment natural recovery monitoring starting 
immediately following construction of shoreline 
stabilization system and periodically until sediment 
cleanup standards are achieved throughout the Site. 

 
Improved compared to Alternative 1.  Additional control of 
hazardous substances in deep subtidal zone provided through 
placement of thin layer cap. 

 

Somewhat Improved compared to Alternative 2.  Additional 
control of hazardous substances in portion of deep subtidal 
zone provided through placement of engineered cap. 

 

 
The control of contaminant migration would be difficult 
during construction due to the removal of large volumes of 
affected media in direct contact with tidally-affected surface 
water.  Control not required following implementation, but 
natural recovery monitoring may be required if significant 
surface contamination results from suspension and 
redistribution. 

 
Toxicity of hazardous substances at the 
Site. 

 
Toxicity of hazardous substances would not be affected, 
but would be contained immediately in the intertidal and 
shallow subtidal zones.  Complete containment in deep 
subtidal zone would not occur until natural recovery 
processes developed adequate clean sediment cap, 
estimated to be 10 to 20 years.   

 
Improved compared to Alternative 1.  Containment in deep 
subtidal would not occur until natural recovery processes 
developed adequate clean sediment cap. 

 
Improved compared to Alternative 2.  Refuse and wood 
debris in sediments at the Site exceed benthic criteria.  
Containment in deep subtidal would not occur beyond 
engineered cap until natural recovery processes developed 
adequate clean sediment cap. 

 
Alternative would not reduce toxicity, but would remove 
hazardous substances from the Site. 

 
Natural processes which reduce 
concentrations of hazardous substances 
and have been documented to occur at the 
Site or under similar Site conditions. 

 
Natural recovery of sediment quality is documented to 
occur at the Site in subtidal sediment.   

 
See Alternative 1. 

 

 

See Alternative 1. 

 

 
See Alternative 1.  Natural recovery only relevant if 
suspension and redistribution of contamination results in 
surface sediment contamination following cleanup. 

 

   



TABLE 9-4
ALTERNATIVES COST ESTIMATE SUMMARY (a)

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 1

Alternative 
Number Alternative Name

Upland Site Unit

Estimated Cost (b)

Marine Site Unit

Estimated Cost (b)

1
Containment with Low Permeability Cap, Shoreline 
Stabilization, and Deep Subtidal Sediment MNR

 $                  5,100,000  $                  3,100,000 

2
Containment with Low Permeability Cap and Liner, 
Shoreline Stabilization with Sand Filter, Thin Layer 
Sediment Cap, and MNR

 $                  5,700,000  $                  3,400,000 

3

Two-Layer Upland Cap, Upgradient Groundwater 
Diversion Barrier System, Shoreline Stabilization with 
Sand Filter, Engineered Sediment Cap, and 
Monitored Natural Recovery

 $                  6,900,000  $                  3,800,000 

4 Waste Removal and Offsite Disposal  $                53,700,000  $                24,500,000 

(b) A detailed breakdown of estimated costs are provided in Appendix F.

(a) All estimated costs represent present worth based on a discount rate of 3% for long-term 
operation, monitoring, and maintenance tasks, and are considered order of magnitude estimates 
with a relative accuracy range of -30 to +50 percent.  Use should be limited to the comparative 
evaluation of alternatives.  More accurate costs will be developed during the design and 
implementation phases of the cleanup.
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TABLE 9-5
SUMMARY OF MTCA ALTERNATIVES EVALUATION AND DCA RANKING

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Site Unit
Alternative Number

Alternative Name

Alternative Description
(Specific to the Upland Site Unit)

Individual Ranking Criteria

1  Meets Remedial Action Objectives Yes Yes Yes Yes

2  Compliance With MTCA Threshold Criteria

[WAC 173 340 360(2)(a)]

Containment by placement of low permeability cap over 
the Upland Site Unit, potentially consisting of low 
permeability soil, separation, drainage, and cover soil 
layers, pavement and/or buildings;  landfill gas control; 
and institutional controls and compliance monitoring.

Alternative 2

Containment with Low Permeability Cap and 
Liner, Shoreline Stabilization with Sand 

Filter, Sediment Cap, and MNR

Containment by placement of low permeability cap 
over the Upland Site Unit, potentially consisting of low 
permeability soil with a scrim-reinforced liner, 
drainage, and cover soil layers, pavement and/or 
buildings;  landfill gas control; and institutional 
controls and compliance monitoring.

Complete removal of refuse and wood waste and the 
associated contaminated soil; offsite disposal at a solid 
waste facility

Containment with two-layer low permeability cap (soil 
and FML), pavement or buildings over landfill; 
shoreline sand filter; stormwater and erosion control;  
upgradient groundwater diversion barrier system; 
landfill gas control; and institutional controls and 
compliance monitoring

Alternative 3

Two-Layer Upland Cap, Upgradient 
Groundwater Diversion Barrier System, 
Shoreline Stabilization with Sand Filter, 

Engineered Sediment Cap and Monitored 
Natural Recovery

Waste Removal and Offsite Disposal
Containment with Low Permeability Cap, 

Shoreline Stabilization, and Deep Subtidal 
Sediment MNR

Upland Site Unit
Alternative 1 Alternative 4

    [WAC 173-340-360(2)(a)]

-Protect human health and the environment Yes Yes Yes Yes

-Comply with cleanup standards Yes Yes Yes Yes

-Comply with applicable state/federal laws Yes Yes Yes Yes

-Provide for compliance monitoring Yes Yes Yes Yes

3  Restoration Time Frame est. 3 to 5 years est. 1 to 2 years est. 1 to 2 years est. 4 - 5 years

    [WAC 173-340-360(2)(b)(ii) and WAC 173-340-360(4)]

-Potential risk to human health and environment medium low Low Low Low

-Practicability of achieving shorter restoration time Low Low Low Medium

-Current use of site, surrounding area, and resources Industrial Industrial Industrial Industrial

-Future use of site, surrounding area, and resources Parkland/Mixed Use or Industrial Parkland/Mixed Use or Industrial Parkland/Mixed Use or Industrial Parkland/Mixed Use or Industrial

-Availability of alternative water supplies Yes Yes Yes Yes

-Likely effectiveness/reliability of institutional controls High High High Not Applicable

-Ability to monitor migration of hazardous substances Yes Yes Yes Yes

-Toxicity of hazardous substances at the site Low Low Low Low

-Natural processes that reduce concentrations Yes Yes Yes Yes

Overall Reasonable Restoration Time Frame Reasonable Yes Yes Yes YesOverall Reasonable Restoration Time Frame Reasonable Yes Yes Yes Yes

4  Relative Benefits Ranking for DCA

    [WAC 173-340-360(2)(b)(i) and WAC 173-340-360(3)(f)]
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-Overall Protectiveness Medium Low 4 0.3 1.2 Medium 6 0.3 1.8 Medium High 7 0.3 2.1 High 9 0.3 2.7

-Permanence Medium 5 0.2 1 Medium 6 0.2 1.2 Medium 6 0.2 1.2 High 9 0.2 1.8

-Long-Term Effectiveness Medium 5 0.2 1 Medium 6 0.2 1.2 Medium High 7 0.2 1.4 High 10 0.2 2

-Manageability of Short-Term Risk High 9 0.1 0.9 High 9 0.1 0.9 Medium High 8 0.1 0.8 Low 2 0.1 0.2

-Implementability High 9 0.1 0.9 High 9 0.1 0.9 Medium High 7 0.1 0.7 Medium Low 3 0.1 0.3

-Consideration of Public Concerns High 10 0.1 1 High 10 0.1 1 High 10 0.1 1 High 10 0.1 1

-Net Environmental Benefit N/A 0 N/A 0 N/A 0 N/A 0

Comparative Overall Benefit 6.0 7.0 7.2 8.0

5  Disproportionate Cost Analysis

Estimated Remedy Cost  $                                       5,100,000  $                                    5,700,000  $                                    6,900,000  $                                     53,700,000 
Magnitude of Cost Compared to Lowest Cost Alternative -- 112% 135% 1053%

Magnitude of Relative Benefit to Most Permanent Alternative 75% 88% 90% --

Relative Benefit / (Cost / $5 Million) 5.88 6.14 5.22 0.74

Costs Disproportionate to Incremental Benefits No Yes Yes Yes

Remedy Permanent to the Maximum Extent Practicable No Yes No No

Note: Relative Benefit / Cost values are scaled per $5 million in order to compare ranges similar in scale to comparative overall benefit, allowing the plot of all 3 parameters on Figure 9-10.
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TABLE 9-5
SUMMARY OF MTCA ALTERNATIVES EVALUATION AND DCA RANKING

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Site Unit
Alternative Number

Alternative Name

Alternative Description
(Specific to the Marine Site Unit)

Individual Ranking Criteria

1  Meets Remedial Action Objectives Yes Yes Yes Yes

2  Compliance With MTCA Threshold Criteria

[WAC 173 340 360(2)(a)]

Shoreline stabilization in the intertidal and shallow 
subtidal zones; monitored natural recovery of 
contaminated deep subtidal sediments; compliance 
monitoring and institutional controls

Removal of refuse, wood debris, and contaminated 
sediments from the marine environment; shoreline 
stabilization of the new shoreline

Containment with Low Permeability Cap 
and Liner, Shoreline Stabilization with 
Sand Filter, Sediment Cap, and MNR

Shoreline stabilization in the intertidal and shallow 
subtidal zones; deep subtidal thin layer cap; 
monitored natural recovery in un-capped deep 
subtidal area; compliance monitoring and 
institutional controls

Containment with Two-Layer Upland Cap, 
Upgradient Groundwater Diversion Barrier 

System, Shoreline Stabilization, Engineered 
Sediment Cap, and Monitored Natural 

Recovery

Shoreline stabilization in the intertidal and shallow 
subtidal zones; deep subtidal engineered cap; 
monitored natural recovery in un-capped deep 
subtidal area; compliance monitoring and institutional 
controls

Containment with Low Permeability Cap, 
Shoreline Stabilization, and Deep Subtidal 

Sediment MNR
Waste Removal and Offsite Disposal

Marine Site Unit
Alternative 2Alternative 1 Alternative 3 Alternative 4

    [WAC 173-340-360(2)(a)]

-Protect human health and the environment Yes Yes Yes Yes

-Comply with cleanup standards Yes Yes Yes Yes

-Comply with applicable state/federal laws Yes Yes Yes Yes

-Provide for compliance monitoring Yes Yes Yes Yes

3  Restoration Time Frame est. 10 - 20 years est. 10 to 15 years est. 10 to 15 years est. 3 - 5 years, possibly longer if redistribution

    [WAC 173-340-360(2)(b)(ii) and WAC 173-340-360(4)]

-Potential risk to human health and environment Medium Low Low Low Low

-Practicability of achieving shorter restoration time Medium Low Low Low

-Current use of site, surrounding area, and resources Recreation and Commercial Maritime Recreation and Commercial Maritime Recreation and Commercial Maritime Recreation and Commercial Maritime

-Future use of site, surrounding area, and resources Recreation and Commercial Maritime Recreation and Commercial Maritime Recreation and Commercial Maritime Recreation and Commercial Maritime

-Availability of alternative water supplies Not Applicable Not Applicable Not Applicable Not Applicable

-Likely effectiveness/reliability of institutional controls High High High Not Applicable

-Ability to monitor migration of hazardous substances High High High Not Applicable

-Toxicity of hazardous substances at the site Medium Medium Medium Medium

-Natural processes that reduce concentrations Yes Yes Yes Yes

Overall Reasonable Restoration Time Frame Yes Yes Yes YesOverall Reasonable Restoration Time Frame Yes Yes Yes Yes

4  Relative Benefits Ranking for DCA

    [WAC 173-340-360(2)(b)(i) and WAC 173-340-360(3)(f)]
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-Overall Protectiveness Medium 5 0.3 1.5 Medium High 7 0.3 2.1 Medium High 8 0.3 2.4 High 9 0.3 2.7

-Permanence Medium 6 0.2 1.2 Medium High 7 0.2 1.4 Medium High 7 0.2 1.4 High 9 0.2 1.8

-Long-Term Effectiveness Medium 5 0.1 0.5 Medium High 8 0.1 0.8 Medium High 8 0.1 0.8 High 9 0.1 0.9

-Manageability of Short-Term Risk High 9 0.1 0.9 Medium High 8 0.1 0.8 Medium High 8 0.1 0.8 Low 2 0.1 0.2

-Implementability High 10 0.1 1.0 High 9 0.1 0.9 High 9 0.1 0.9 Medium Low 4 0.1 0.4

-Consideration of Public Concerns High 10 0.1 1.0 High 10 0.1 1.0 High 10 0.1 1.0 High 10 0.1 1.0

-Net Environmental Benefit Medium 5 0.1 0.5 Medium 6 0.1 0.6 Medium High 7 0.1 0.7 High 9 0.1 0.9

Comparative Overall Benefit 6.6 7.6 8.0 7.9

5  Disproportionate Cost Analysis

Estimated Remedy Cost  $                                    3,100,000  $                                    3,400,000  $                                    3,800,000  $                                  24,500,000 
Magnitude of Cost Compared to Lowest Cost Alternative -- 110% 123% 790%

Magnitude of Relative Benefit to Most Permanent Alternative 84% 96% 101% 100%

Relative Benefit / Cost ($5 Million) 10.65 11.18 10.53 1.61

Costs Disproportionate to Incremental Benefits No No Yes Yes

Remedy Permanent to the Maximum Extent Practicable No Yes No No

Note: Relative Benefit / Cost values are scaled per $5 million in order to compare ranges similar in scale to comparative overall benefit, allowing the plot of all 3 parameters on Figure 9-10.
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APPENDIX A 

 

Tetra Tech, Inc. and Historical Research 
Associates, Inc.: Initial Characterization of 

Contaminants and Uses at the Cornwall Landfill 
and in Bellingham Bay 

 













































































































































































































































































 

 

 

 

 

 

 

 

APPENDIX B 

 

Test Pit Logs, Boring Logs, and  
Well Construction Details 

 



B-1
Cornwall Avenue Landfill

Bellingham, WA

> 30% and <
> 15% and <
>   5% and <

<

> 
_ 
_ 
_ 
_ 

Primary Constituent:
Secondary Constituents:

Additional Constituents:

Notes: 1.  USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.

2.  Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.

3.  Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:

4.  Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.

 50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
 50% - "very gravelly," "very sandy," "very silty," etc.
 30% - "gravelly," "sandy," "silty," etc.
 15% - "with gravel," "with sand," "with silt," etc.
   5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.

1

AC or PC

CLEAN SAND

F
IN

E
-G

R
A

IN
E

D
 S

O
IL

PT

OH

CH

Well-graded gravel; gravel/sand mixture(s); little or no fines

MH

OL

CL

ML

SC

Field and Lab Test Data

Soil Classification System

SM

SP
(Little or no fines)
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Silty gravel; gravel/sand/silt mixture(s)

Silty sand; sand/silt mixture(s)

Clayey sand; sand/clay mixture(s)

Inorganic silt and very fine sand; rock flour; silty or clayey fine
sand or clayey silt with slight plasticity
Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay

Organic silt; organic, silty clay of low plasticity

Inorganic silt; micaceous or diatomaceous fine sand

Inorganic clay of high plasticity; fat clay

Organic clay of medium to high plasticity; organic silt

MAJOR
DIVISIONS

Pocket Penetrometer, tsf
Torvane, tsf
Photoionization Detector VOC screening, ppm
Moisture Content, %
Dry Density, pcf
Material smaller than No. 200 sieve, %
Grain Size - See separate figure for data
Atterberg Limits - See separate figure for data
Other Geotechnical Testing
Chemical Analysis

PP = 1.0
TV = 0.5

PID = 100
W = 10
D = 120

-200 = 60
GS
AL
GT
CA

Groundwater

Code

SAMPLER TYPE

Code Description

SW

GC

Sample Depth Interval

Recovery Depth Interval

Sample Identification Number

SAMPLE NUMBER & INTERVAL

TYPICAL
DESCRIPTIONS (2)(3)

Asphalt concrete pavement or Portland cement pavement

USCS
LETTER

SYMBOL(1)

Approximate water level at time of drilling (ATD)
Approximate water level at time other than ATD

a
b
c
d
e
f
g
h
i
1
2
3
4
5

Clayey gravel; gravel/sand/clay mixture(s)

GRAPHIC
SYMBOL

Drilling and Sampling Key

Description

Portion of Sample Retained
for Archive or Analysis

GM

GP

GW
Poorly graded gravel; gravel/sand mixture(s); little or no fines

Well-graded sand; gravelly sand; little or no fines

Poorly graded sand; gravelly sand; little or no fines

Peat; humus; swamp soil with high organic content

CLEAN GRAVELGRAVEL AND
GRAVELLY SOIL

(Appreciable amount of
fines)

GRAVEL WITH FINES

(Little or no fines)

(More than 50% of
coarse fraction passed
through No. 4 sieve)

SAND AND
SANDY SOIL

C
O

A
R

S
E

-G
R

A
IN

E
D

 S
O

IL

(More than 50% of
coarse fraction retained

on No. 4 sieve)

3.25-inch O.D., 2.42-inch I.D. Split Spoon
2.00-inch O.D., 1.50-inch I.D. Split Spoon
Shelby Tube
Grab Sample
Single-Tube Core Barrel
Double-Tube Core Barrel
2.50-inch O.D., 2.00-inch I.D. WSDOT
3.00-inch O.D., 2.375-inch I.D. Mod. California
Other - See text if applicable
300-lb Hammer, 30-inch Drop
140-lb Hammer, 30-inch Drop
Pushed
Vibrocore (Rotosonic/Geoprobe)
Other - See text if applicable
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SAND WITH FINES
(Appreciable amount of

fines)

HIGHLY ORGANIC SOIL

(Liquid limit greater than 50)

SILT AND CLAY

RK

DB

Rock (See Rock Classification)

(Liquid limit less than 50)

SILT AND CLAY

Wood, lumber, wood chips

GRAPHIC
SYMBOL

Construction debris, garbage

PAVEMENT

ROCK

WOOD

DEBRIS

OTHER MATERIALS TYPICAL DESCRIPTIONS
LETTER
SYMBOL

WD

Soil Classification System and Key
Figure



i4

i4

i4

i4

i4

i4

i4

GP/
GM
SM

SM

SM

SM

SM

S-1

S-2

S-3

S-4

S-5

S-6

S-7

Concrete Seal

Bentonite seal

Slough

20/40 Colorado sand
pack
3/4-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)
Threaded end cap
Slough

Boring Completed 07/18/12
Total Depth of Boring = 30.0 ft.

Gray brown, fine to coarse sandy GRAVEL
with silt (loose, moist) (FILL)

Gray, silty, gravelly, fine to medium SAND
(loose, moist to wet) (FILL)

Mottled brown and yellow brown, gravelly,
very silty, fine SAND (medium dense, damp)
(FILL)

Gray brown, gravelly, silty, fine to medium
SAND with trace refuse (glass and wood)
(medium dense, wet) (FILL)

Black to dark gray, very silty, fine to medium
SAND with trace refuse (blue and brown
glass, plastic lid, and wood) (loose, wet)
(FILL)

Mottled brown and yellow brown, gravelly,
silty, fine to medium SAND with abundant
refuse (newspaper, glass, and wood)
(medium dense, wet) (FILL)

- Drilling More Difficult 16 to 24 Feet - (No
Recovery 16 to 30 Feet)

Difficult to interpret fill/native contact.
Bottom of well screen set at 30 feet as per
Ecology recommendation.

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-11D

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER
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Drilled By:

Drilling Method:

Northwest Probe and Drilling

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Generalized log of MW-11D and MW-11S is shown here.

Notes:

 Detail

B-2Log of  MW-11D
Figure
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Cornwall Avenue Landfill
Bellingham, WA
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S-1

S-2

S-3

S-4

S-5

S-6

Concrete Seal

Bentonite seal

20/40 Colorado sand
pack

1-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)

Threaded end cap

Slough

Boring Completed 07/16/12
Total Depth of Boring = 22.0 ft.

See Generalized Soil Description on
MW-11D Boring Log

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-11S

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER
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Drilled By:

Drilling Method:

Northwest Probe and Drilling

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

 Detail

B-3Log of  MW-11S
Figure
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GP/
GM
SM

ML

WD

SP

WD

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

Concrete Seal

Bentonite seal

Slough

20/40 Colorado sand
pack
3/4-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)
Threaded end cap
Slough

Boring Completed 07/18/12
Total Depth of Boring = 30.0 ft.

Gray brown, fine to coarse sandy GRAVEL
with silt (loose, moist) (FILL)

Brown to gray, silty, fine to medium SAND
with gravel and abundant wood (loose,
moist) (FILL)

- with abundant refuse (wood, plastic, glass,
and metal)

Black to gray, sandy SILT with interbedded
wood (soft to medium stiff, moist to wet)
(FILL)

Black, WOOD debris with abundent glass
and trace gravel and sand (loose, wet)
(FILL)

Black to brown, fine to medium SAND with
abundant refuse (wood and glass) (loose,
wet) (FILL)

Black, WOOD debris with trace refuse
(glass, shell fragment, and painted pottery?)
(loose, wet) (FILL)

- with trace sand and gravel

Difficult to interpret fill/native contact.
Bottom of well screen set at 30 feet as per
Ecology recommendation.

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-12D

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER
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Drilled By:

Drilling Method:

Northwest Probe and Drilling
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l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Generalized log of MW-12D and MW-12S is shown here.

Notes:

 Detail

B-4Log of  MW-12D
Figure
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S-1

S-2

S-3

S-4

Concrete Seal

Bentonite seal

20/40 Colorado sand
pack

1-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)

Threaded end cap

Slough

Boring Completed 07/18/12
Total Depth of Boring = 16.0 ft.

See Generalized Soil Description on
MW-12D Boring Log

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-12S

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER
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Drilling Method:

Northwest Probe and Drilling
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

 Detail

B-5Log of  MW-12S
Figure
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GP/
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GM

GM

WD

WD

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

Concrete Seal

Bentonite seal

20/40 Colorado sand
pack

3/4-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)
Threaded end cap
Slough

Boring Completed 07/16/12
Total Depth of Boring = 30.0 ft.

Gray brown, fine to coarse sandy GRAVEL
with silt (loose, damp) (FILL)

Dark gray brown, silty, sandy GRAVEL with
some wood debris (medium dense, moist)
(FILL)

Brown, gray, and light brown interbedded
sandy, silty GRAVEL and silty, gravelly
SAND with some wood debris (medium
dense, moist to wet) (FILL)

- with refuse (brown glass and plastic)

- No Recovery 12 to 16 Feet

Black, WOOD and sawdust debris with
interbedded fine gravelly, silty, fine to
medium SAND with trace refuse (red rubber,
clear plastic, and clear glass) (loose, wet)
(FILL)

Yellow and light brown, PAPER refuse (news
print or phone book) and trace silty fine to
medium SAND to sandy SILT interbeds
(loose, wet) (FILL)

- No Recovery Below 28 Feet

Difficult to interpret fill/native contact.
Bottom of well screen set at 30 feet as per
Ecology recommendation.

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-13D

SOIL PROFILE

Ground Elevation (ft):
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Drilling Method:
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Generalized log of MW-13D and MW-13S is shown here.

Notes:

 Detail

B-6Log of  MW-13D
Figure
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Concrete Seal

Bentonite seal

20/40 Colorado sand
pack

1-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)

Threaded end cap

Boring Completed 07/16/12
Total Depth of Boring = 14.0 ft.

See Generalized Soil Description on
MW-13D Boring Log

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-13S

SOIL PROFILE

Ground Elevation (ft):
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Drilling Method:
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G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

 Detail

B-7Log of  MW-13S
Figure
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i4

i4

i4

i4

i4

i4

i4

GP/
GM
SM

ML

SM

S-1

S-2

S-3

S-4

S-5

S-6

S-7

Concrete Seal

Bentonite seal

20/40 Colorado sand
pack

3/4-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)
Threaded end cap

Boring Completed 07/17/12
Total Depth of Boring = 30.0 ft.

Gray brown, fine to coarse sandy GRAVEL
with silt (loose, damp) (Recent FILL)

Black to brown, silty SAND with trace gravel
and sandy SILT with abundant wood debris
with some brick (loose and medium stiff,
moist to wet) (FILL)

Gray to black, sandy SILT with abundant
refuse (glass, wood, and metal shavings)

- Drilling Refusal at 9 Feet (moved and
re-drilled)

- No Recovery 12 to 24 Feet

Black, silty, fine to medium SAND with trace
gravel with abundant refuse (wood, glass,
fabric, newpaper, and charcoal) (loose, wet)
(FILL)

Difficult to interpret fill/native contact.
Bottom of well screen set at 30 feet as per
Ecology recommendation.

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-14D

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER
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Drilling Method:

Northwest Probe and Drilling
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Generalized log of MW-14D and MW-14S is shown here.

Notes:

 Detail

B-8Log of  MW-14D
Figure

10
20

.4
00

.5
1

0 
 2

/1
/1

3 
 N

:\P
R

O
JE

C
T

S
\1

02
0.

40
0.

51
0

.G
P

J 
 W

E
LL

 L
O

G

Cornwall Avenue Landfill
Bellingham, WA



i4

i4
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i4

i4

S-1

S-2

S-3

S-4

S-5

Concrete Seal

Bentonite seal

20/40 Colorado sand
pack

1-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)

Threaded end cap

Slough

Boring Completed 07/17/12
Total Depth of Boring = 21.0 ft.

See Generalized Soil Description on
MW-14D Boring Log

- Drilling Refusal at 4 Feet (moved and
re-drilled)

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-14S

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER
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Drilling Method:
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

 Detail

B-9Log of  MW-14S
Figure
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GM
WD

ML

GM

SM

SP-
SM

SM

ML/
CL

S-1

S-2

S-3

S-4

S-5

S-6

Concrete Seal

Bentonite seal

Slough

20/40 Colorado sand
pack

3/4-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)
Threaded end cap

Slough

Boring Completed 07/17/12
Total Depth of Boring = 30.0 ft.

Gray brown, fine to coarse sandy GRAVEL
with silt (loose, damp) (recent FILL)

Brown, silty, WOOD (sawdust) with gravel
(loose, moist to wet) (FILL)

Black, sandy SILT with abundant refuse
(brick, wood, and charcoal) (medium stiff,
moist to wet)

Black, silty, sandy GRAVEL (medium dense,
wet)

- No Recovery 15 to 20 Feet

Black, very silty, fine to medium SAND with
trace fine gravel and some refuse (clear
glass, wood, and charcoal) (loose, wet)
(FILL)

Dark gray, medium SAND with silt and
abundant shell fragments and wood (small
branches) (loose to medium dense, wet)
(BEACH DEPOSITS)

Gray brown, silty, fine to medium SAND with
wood and trace shells (loose, wet) (BEACH
DEPOSITS)

Gray brown, silty CLAY with black staining
and thinly laminated and trace shell
fragments (medium stiff, wet) (BEACH
DEPOSITS)

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-15D

SOIL PROFILE

Ground Elevation (ft):
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Drilling Method:

Northwest Probe and Drilling

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Generalized log of MW-15D and MW-15S is shown here.

Notes:

 Detail

B-10Log of  MW-15D
Figure
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Concrete Seal

Bentonite seal

20/40 Colorado sand
pack

1-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)

Threaded end cap

Boring Completed 07/16/12
Total Depth of Boring = 14.0 ft.

See Generalized Soil Description on
MW-15D Boring Log

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-15S

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

 Detail

B-11Log of  MW-15S
Figure
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i4

i4

i4
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ML

ML

ML

SM

ML

SP

CL-
ML

SP

S-1

S-2

S-3

S-4

S-5

S-6

S-7

Concrete Seal

Bentonite seal

20/40 Colorado sand
pack

3/4-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)
Threaded end cap

Slough

Boring Completed 07/17/12
Total Depth of Boring = 28.0 ft.

Brown and gray, SILT with sand and gravel;
and fine to medium SAND with silt (soft and
loose, moist to wet) (Recent FILL)

Brown, SILT with sand and gravel (soft to
medium stiff, moist to wet) (FILL)

Gray brown, SILT with trace sand and gravel
with abundant wood debris (medium stiff,
wet) (FILL)

Gray to black, fine to medium SAND with silt
and abundant refuse (wood, nails, brick?)
(loose, wet) (FILL)

Black, sandy SILT with abundant wood
debris and shell fragments (loose, wet)
(FILL)

Gray to black, SAND with abundant shells
(loose, wet) (BEACH DEPOSITS)

Gray brown, silty CLAY with trace shell
fragments (medium stiff, wet) (BEACH
DEPOSITS)

- No Recovery 20 to 24 Feet

Black, fine to medium SAND with trace shell
fragments (loose to medium dense, wet)
(BEACH DEPOSITS)

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-16D

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Generalized log of MW-16D and MW-16S is shown here.

Notes:

 Detail

B-12Log of  MW-16D
Figure
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S-1

S-2

S-3

S-4

S-5

S-6

Concrete Seal

Bentonite seal

20/40 Colorado sand
pack

3/4-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size) (20/40 Colorado
Sand Pre-Pack Screen)

Threaded end cap

Slough

Boring Completed 07/17/12
Total Depth of Boring = 20.5 ft.

 See Generalized Soil Description on
MW-16D Boring Log

- Drilling Refusal at 20.5 Feet

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-16S

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER
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Drilling Method:

Northwest Probe and Drilling

G
ra

ph
ic

 S
ym

bo
l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

 Detail

B-13Log of  MW-16S
Figure
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26.9

88

35

50/
6"

77

50/
3"

a2

a2

a2

GP

SP-
SM

DB

SM

DB

ML

ATD

Flush-mounted
monument with locking
cap
Bentonite chips

2-inch diameter,
Schedule 40, PVC well
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

10/20 Colorado sand
pack

Threaded end cap

Boring Completed 06/27/02
Total Depth of Boring = 15.0 ft.

Monitoring Well Completed 06/27/02
Elevation at Top of Monitoring Well Casing = 18.42 ft.

Black, 2-inch, crushed rock (dense, dry)

Gray, fine SAND with silt and gravel
(medium dense to dense, moist)

Pink, angular, 1/8 to 1/4 inch long, inorganic
debris of unknown composition (loose to
dense, moist) (very heavy petroleum sheen)

Gray, silty, fine SAND with gravel (medium
dense, wet) (moderate to heavy petroleum
sheen)

Black, 1/4 inch long COAL fragments with
pink, angular, inorganic debris of unknown
composition  (medium dense to dense, wet)
(moderate to heavy petroleum sheen)

Gray SILT (hard, moist) (moderate
petroleum sheen)
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SAMPLE DATA

MW-6

SOIL PROFILE
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Drilling Method:

Cascade Drilling Inc.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

Notes:

Monitoring Well Detail

B-14Log of Monitoring Well MW-6
Figure
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39.1

5.2

50/
6"

50/
6"

24

37

a2

a2

a2

a2

GP

SP

SP

DB

ATD

Flush-mounted
monument with locking
cap

Bentonite chips

2-inch diameter,
Schedule 40, PVC well
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

10/20 Colorado sand
pack

Threaded end cap

Boring Completed 06/27/02
Total Depth of Boring = 15.3 ft.

Monitoring Well Completed 06/27/02
Elevation at Top of Monitoring Well Casing = 18.37 ft.

Black, 1/4-inch, crushed rock (dense, moist)

Light brown-gray, fine SAND with trace
gravel (medium dense to dense, moist)

Dark gray, fine SAND with wood debris
(medium dense to dense, moist)

Dark brown, silty, fine SAND and refuse
(loose to medium dense, wet)

(very slight, refuse-associated petroleum
sheen)
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SAMPLE DATA

MW-7

SOIL PROFILE

8 inGround Elevation (ft):
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Drilling Method:

Cascade Drilling Inc.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

Notes:

Monitoring Well Detail

B-15Log of Monitoring Well MW-7
Figure
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15.4

2.5

50/
6"

37

76/
3"

a2

a2

a2

SM

DB

ATD

Protective well
monument

Bentonite chips

2-inch diameter,
Schedule 40, PVC well
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

10/20 Colorado sand
pack

Threaded end cap

Boring Completed 06/27/02
Total Depth of Boring = 15.5 ft.

Monitoring Well Completed 06/27/02
Elevation at Top of Monitoring Well Casing = 18.53 ft.

Dark brown, silty, fine to medium SAND with
gravel (medium dense to dense, moist)

Black, silty, fine SAND with gravel and
refuse (medium dense, wet) (slight,
refuse-associated petroleum sheen)
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SAMPLE DATA

MW-8

SOIL PROFILE

8 inGround Elevation (ft):
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Drilled By:

Drilling Method:

Cascade Drilling Inc.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

Notes:

Monitoring Well Detail

B-16Log of Monitoring Well MW-8
Figure
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3.3

3.6

12

50/
3"

50/
3"

a2

a2

a2

GP
SP-
SM

SM

SP-
SM

RK

ATD

Flush-mounted
monument with locking
cap
Bentonite chips
2-inch diameter,
Schedule 40, PVC well
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

10/20 Colorado sand
pack

Threaded end cap

Boring Completed 06/28/02
Total Depth of Boring = 13.0 ft.

Monitoring Well Completed 06/28/02
Elevation at Top of Monitoring Well Casing = 15.34 ft.

Black, 1/4-inch, crushed rock (dense, moist)

Brown, gravelly, fine SAND with silt (medium
dense, moist)

Dark gray, silty, fine SAND with gravel and
organics (loose, wet)

Gray, fine SAND with silt and trace gravel
(very dense, wet)

Gray SANDSTONE, medium hard, slightly
weathered (Chuckanut Formation)
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Drilling Method:
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

Notes:

Monitoring Well Detail

B-17Log of Monitoring Well MW-9
Figure
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50/
4"

50/
0"

50/
0"

a2

a2

a2

SM

DB

ATD

Flush-mounted
monument with locking
cap

Bentonite chips

2-inch diameter,
Schedule 40, PVC well
casing

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

10/20 Colorado sand
pack

Threaded end cap

Boring Completed 06/27/02
Total Depth of Boring = 15.3 ft.

Monitoring Well Completed 06/27/02
Elevation at Top of Monitoring Well Casing = 15.92 ft.

Dark brown, silty, fine SAND with wood
debris and refuse (medium dense, moist)

REFUSE (glass, plastic, wood, metal)
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Drilling Method:

Cascade Drilling Inc.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

Notes:

Monitoring Well Detail

B-18Log of Monitoring Well MW-10
Figure
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ATD

50/
6"

12

50/
6"

a2

a2

a2

AC
SM

WD

SP

WD

265

109

69.2

Boring Completed 06/27/02
Total Depth of Boring = 16.5 ft.

Asphalt

Gray, silty, fine SAND with gravel and wood
fragments (medium dense to dense, moist)

(heavy petroleum sheen)

SAWDUST with sulfide odor (loose, wet)
(moderate to heavy petroleum sheen)

Gray, fine SAND with shell fragments
(medium dense to dense, wet) (moderate
petroleum sheen)

SAWDUST (loose, wet) (moderate
petroleum sheen)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

B-19
Figure
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ATD

11

52

50

a2

a2

a2

AC

GP

SM

ML

WD

SW

GP

WD

211

13

14.1

Boring Completed 06/27/02
Total Depth of Boring = 16.5 ft.

Asphalt

Gray, GRAVEL and COBBLES (dense,
moist)

Dark gray, silty, fine SAND with trace gravel
and petroleum odor (medium dense, moist)

Gray, sandy SILT with trace gravel and
petroleum odor (medium stiff, wet) (heavy
petroleum sheen)

SAWDUST (medium dense, wet) (slight
petroleum sheen)

Black, fine to coarse SAND with gravel
(medium dense, wet)

Brown, 1/4-inch, sandstone fragments
(medium dense, wet)

SAWDUST (loose, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

B-20
Figure
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50/
6"

50/
1"

a2

a2

AC
SM/
ML

0

0

Boring Completed 06/27/02
Total Depth of Boring = 9.2 ft.

Asphalt

Gray, silty, fine SAND to sandy SILT with
sandstone debris (dense, moist to wet)

Wet at 5 feet
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           Groundwater not encountered.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

B-21
Figure
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ATD

50/
5"a2

AC
SM

SM

156

Boring Completed 06/27/02
Total Depth of Boring = 7.0 ft.

Asphalt

Dark gray, silty, fine SAND with gravel
(medium dense, moist)

Gray, silty, fine SAND with gravel (dense to
very dense, wet) (heavy petroleum sheen)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

B-22
Figure
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Test Pit Completed 06/25/02
Total Depth of Test Pit = 9.5 ft.

SM

SM

DB

22.1

52.4

170

ATD groundwater seepage
encountered at 8.5  ft.

Gray, gravelly, silty SAND (dense, moist)

Dark gray, silty, fine SAND with gravel (dense,
moist)

Slight petroleum sheen at 4 feet

REFUSE with silty sand, roots, and creosoted
wood fragments (dense, moist)

Slight petroleum sheen at 8 feet
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Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/25/02
Total Depth of Test Pit = 9.5 ft.

GP

GP

SP

SM

DB

13.9

33.7

29.9 ATD groundwater seepage
encountered at 9.0  ft.

Black, crushed rock (dense, moist)

Light gray, limestone rock spalls with crushed
limestone powder (dense, moist)

Brown, fine to medium SAND with trace dark
gray sand (medium dense, moist)

Dark brown to black, silty, fine SAND with trace
glass, brick fragments, and sandstone boulders
(medium dense to dense, moist)

REFUSE with soil and wood pulp/sawdust
(medium dense, moist)

Slight petroleum sheen at 8.5 feet

Heavy petroleum sheen at 9 feet
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Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/25/02
Total Depth of Test Pit = 10.0 ft.

GP

SM

DB

ATD groundwater seepage
encountered at 9.0  ft.

Light gray, limestone rock spalls (dense, moist)

Dark gray to black, silty, fine SAND with gravel
and trace refuse (medium dense, moist)

REFUSE and dark gray, silty, fine SAND
(medium dense, moist to wet)

Slight, non-petroleum sheen at 5 feet

Slight, non-petroleum sheen at 8 feet

Slight non-petroleum sheen at 9.5 feet
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Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

RITP- 3

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

G
ra

ph
ic

 S
ym

bo
l

U
S

C
S

 S
ym

bo
l

SAMPLE DATA SOIL PROFILE

D
ep

th
 (

ft)

Figure

10
20

.2
2 

 2
/1

/1
3 

 N
:\P

R
O

JE
C

T
S

\0
01

02
0.

G
P

J 
 S

IN
G

LE
 T

E
S

T
 P

IT
 L

O
G

Cornwall Avenue Landfill
Bellingham, Washington B-25Log of Test Pit RITP- 3



Test Pit Completed 06/25/02
Total Depth of Test Pit = 9.0 ft.

GP

DB

ATD groundwater seepage
encountered at 8.0  ft.

Light gray, limestone rock spalls (dense, moist)

Dark brown, silty, fine SAND with refuse and
wood debris (medium dense to dense, moist)

Slight, refuse-associated petroleum sheen at 3
feet

Slight, refuse-associated petroleum sheen at
5.5 feet
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Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/25/02
Total Depth of Test Pit = 7.0 ft.

GP

SM

SM

SP

ATD groundwater seepage
encountered at 5.5  ft.

Black, crushed rock (dense, moist)

Dark gray-brown, silty, fine SAND (medium
dense, moist)

Heavy petroleum sheen, strong gasoline odor at
2.5 feet

Blue/gray, silty, fine to coarse SAND with gravel
(medium dense, moist)

Brown, fine to coarse SAND with gravel and
brick fragments (medium dense, moist to wet)

Heavy petroleum sheen and strong gasoline
odor at 4.5 feet
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Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/25/02
Total Depth of Test Pit = 4.5 ft.

GP

SP

SM

Black, crushed rock (dense, moist)

Brown, fine to coarse SAND (medium dense,
moist)

Dark gray, silty, fine SAND with brick fragments
(dense, moist)

Test pit met refusal on concrete slab

0

2

4

6

Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

Groundwater not encountered.

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/26/02
Total Depth of Test Pit = 6.5 ft.

GP

SP-
SM

SM

SM

SM
5.3

440

ATD groundwater seepage
encountered at 5.5  ft.

Black, crushed rock (dense, moist)

Light gray, fine SAND with silt (medium dense,
moist)

Tan, silty, fine SAND with trace gravel (medium
dense, moist)

Dark brown, silty, fine SAND with metal
fragments, wood debris, and logs (medium
dense, moist)

Gray, silty, fine SAND with trace gravel (medium
dense, moist to wet)

Heavy petroleum sheen and strong
diesel/gasoline odor at 5 feet

Free product on water surface at 5.5 feet

0

2

4

6

8

Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/26/02
Total Depth of Test Pit = 10.0 ft.

GP

SM

DB

SP

41

4.6

17.3

133 ATD groundwater seepage
encountered at 9.5  ft.

Black, crushed rock (dense, moist)

Dark gray, silty, fine SAND with trace refuse
(medium dense, moist)

REFUSE and gray silty, fine SAND with brick
fragments (medium dense, moist)

Gray, fine SAND (dense, moist to wet)

Moderate petroleum sheen at 8.5 feet

Heavy petroleum sheen and strong
gasoline/diesel odor at 9.5 feet

0

2

4

6

8

10

12

Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.

RITP- 8

S
am

pl
e 

N
um

be
r

&
 I

nt
er

va
l

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

G
ra

ph
ic

 S
ym

bo
l

U
S

C
S

 S
ym

bo
l

SAMPLE DATA SOIL PROFILE

D
ep

th
 (

ft)

Figure

10
20

.2
2 

 2
/1

/1
3 

 N
:\P

R
O

JE
C

T
S

\0
01

02
0.

G
P

J 
 S

IN
G

LE
 T

E
S

T
 P

IT
 L

O
G

Cornwall Avenue Landfill
Bellingham, Washington B-30Log of Test Pit RITP- 8



Test Pit Completed 06/26/02
Total Depth of Test Pit = 12.0 ft.

SM

DB

DB

ML

2.9

3.0

1.3

ATD groundwater seepage
encountered at 10.5  ft.

Brown, silty, fine SAND with gravel and roots
(loose, moist)

Brown, silty, fine SAND and REFUSE (medium
dense, dry to moist)

Dark gray, silty, fine SAND with refuse, logs,
and asphalt shingles (medium dense, moist)

Gray SILT (very stiff, moist to wet)

0

2

4

6

8

10

12

14

Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/26/02
Total Depth of Test Pit = 9.0 ft.

SM

SM

0.0

0.0

0.0

ATD groundwater seepage
encountered at 7.5  ft.

Gray, gravelly, silty, fine SAND (medium dense
to dense, moist)

Gray, silty, fine SAND with gravel and logs
(medium dense, moist to wet)

0

2

4

6

8

10

Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/26/02
Total Depth of Test Pit = 8.5 ft.

GP

SM

DB

2.6

8.4 ATD groundwater seepage
encountered at 7.5  ft.

Black, crushed rock (dense, moist)

Brown, silty, fine SAND with wood fragments
and gravel (medium dense, moist)

Dark gray to black, silty, fine SAND with gravel
and refuse (dense, moist)

0

2

4

6

8

10

Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/26/02
Total Depth of Test Pit = 4.0 ft.

GP

GP

SM

Black, crushed rock (dense, moist)

Tan, sandstone, rock spalls and wood debris
(dense, moist)

Dark gray to black, silty, fine SAND with refuse
(medium dense, moist)

2 to 6 inches of black, non-petroleum free
product on a wood-bottomed structure at 4 feet

0

2

4

6

Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

Groundwater not encountered.

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/26/02
Total Depth of Test Pit = 8.5 ft.

SM

DB

SP

DB

0.7

15.1 ATD groundwater seepage
encountered at 7.5  ft.

Brown, silty, fine SAND with gravel and trace
gravel-sized, yellow sulfur pieces (medium
dense, moist)

Dark gray to black, silty, fine SAND with organic
matter, refuse, and wood fragments (loose,
moist)

Blue-gray SAND (dense, moist)

Brown WOOD DEBRIS with refuse, silty sand,
and gravel (loose to medium dense, moist)

Moderate, refuse-associated petroleum sheen
at 7.5 feet

0

2

4

6

8

10

Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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Test Pit Completed 06/26/02
Total Depth of Test Pit = 5.5 ft.

GP

SM

DB

SM

RK

0

0

Brown GRAVEL (medium dense, moist)

Gray to black, silty, fine SAND with gravel
(medium dense, moist)

Pink and gray, angular, 1/8 to 1/4 inch long,
inorganic DEBRIS of unknown composition with
silt (loose, wet)

Heavy petroleum sheen and solvent/paint odor
at 3.5 feet

Gray, silty, fine SAND with gravel (dense, moist)

Gray SANDSTONE, medium hard, slightly
weathered (Chuckanut Formation)

0

2

4

6

Ground Elevation (ft):

Excavation Method:

KJRLogged By:

Rubber-tired Backhoe

Excavated By: Custom Backhoe

Groundwater not encountered.

GROUNDWATER

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  Densities in units containing refuse are based on drilling action instead of blow counts.  Refuse over represented unit density at point of

sampling.
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APPENDIX C 

 

American Fabricators Soil Analytical Results 
(Aspect Consulting 2004) 

 















 

 

 

 

 

 

 

 

APPENDIX D 

 

Site Laboratory Analytical Reports, Summary of 
Results, and Data Validation 
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f/ E Analytical Resources, Incorporated
-4, Analytical Chemists and Consultants

October 12,2012

Mr. Larry Beard
Landau Associates, Inc.
130 2nd Avenue South
Edmonds, WA 98020

RE: ClientProject: Cornwallo0001020.400.510
ARI Job Nos: VK65, VK75, VL48

Dear Larry,

Please find enclosed the Chain-of-Custody records (COCs), sample receipt
documentation, and the final analytical results for samples received under the project
referenced above. Analytical Resources, Inc. (ARI) accepted fifteen water samples and a
trip blank on September 25,2012. The samples were received in good condition and there
were no discrepancies between the COCs and container labels.

Select samples were centrifuged prior to analysis. Details regarding centrifuging can be
found in the Geotechnical Case Narrative.

The samples were analyzed for SVOCs, SIM PAHs, Pesticides, Herbicides, NWTPH-
HCID, VOCs, Dissolved Metals, Anions, Sulfide, Ammonia, Total and Amenable
Cyanide, TOC, COD, BOD, Turbidity, and Tannins/Lignins, as requested on the COCs.
NWTPH-Gx and NWTPH-DX were additionally listed as requested on the COCs but
were only analyzed if NWTPH-HCID results were above detection limits. The
Tannins/Lignins analysis was subcontracted to Aquatic Research, Inc. and all results have
been included in this report.

The VOC LCSD percent recovery of 2,2-Dichloropropane fell outside the control limits
low for LCS-092612A. All other percent recoveries were within control limits. No
corrective action was taken.

Both SVOC continuing calibrations fell outside the 20o/o control limit low for 2,4-
Dinitrophenol. All detected results for this compound have been flagged with a ((Q"

qualifier. No further corrective action was taken.

The Pesticide LCS and LCSD percent recoveries of delta-BHc fell outside the control
limits low for LCS-092912. All other percent recoveries were within control limits. No
corrective action was taken.

Page r orrb0e
4611 South 134th Place, Suite 100 . Tukwila WA 981 68 . 2O6-695-6200 . 206-695-62O1 fax
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fEAnalytical Resources, Incorporated

=/- 
Analytical Chemists and Consultants

-

ilkd5tffiRcEs'INC
Project Manager
.-For-
Kelly Bottem
Client Services Manager
206-695-62rr

Several LCS and LCSD percent recoveries were outside control limits with wide RPDs
for LCS-092812. The LCS, LCSD, Method Blank, and all associated samples were re-
extracted and re-analyzed outside the method recommended holding time. The re-
extracted LCS/LCSD percent recoveries of 2,4-D, and the LCS percent recoveries of
2,4,5-T and Dicamba fell outside the control limits low with a wide RPD for Dalapon. All
samples were undetected for requested compounds. No further corrective action was
taken.

Samples MW-15D- 092412, MW-16D- 092412, MW-l 4D- 092412, MW-15S-092412,
MW-16S-092412, and MW-14S-092412 were extracted outside the seven-day
recommended holding time for NWTPH-Dx. Samples MW-13D-092412 and MW-DUP-
092412 were extracted within the recommended holding time.

The samples were analyzedoutside the recommended holding time for Turbidity.

The cyanide aliquot for sample MW-12S-0 92412 was not preserved upon laboratory
receipt. This sample was analyzed for cyanide outside the recommended holding time for
unpreserved samples.

The replicate RPD of COD was outside the 20Yo control limit for sample MW-15D-
092412. All other quality control parameters were met for this analysis. No corrective
action was taken.

The sulfate samples MW-l5D-092412 and MW-Dup-092412 were originally analyzed
within method recommended holding time and at the request of the client the samples
were re-analyzed and reported outside of the method recommended holding time as the
data was not consistent with a sample duplicate.

An electronic copy of this report and all associated raw data will remain on file at ARI.
If you have any questions or require additional information, please contact me at your
convenience.

Respectfully,
A\AtYrrc4&,{
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@
ARI Chent

COC No(s)

Assrgned ARI Job No

Dehvered by

Trackrng No

Preliminary Examination Phase:

Were rntact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers rncluded wrth the cooler?

Were custody papers properly ftlled out (rnk, signed, etc )

Temperature of Coole(s) ('C) (recommended 2 0-6 0 "C for chemrstry)

lf cooler temperature rs out of comphance frlh\form 00070F

Cooler Accepted by CJ I ' Date

Complete custody forms and atlach all shipping documenls

Trme,

Analytical Resources, Incorporated
Analytical Chemists and Consultants

/-anAal:

Cooler Receipt ForrT

Prolect Name

@,

53

@
NO

NO

3, -7

YES

@
-; @
{,4 5,1 3,0,
*0"* * ciN,f

Fed-Ex UrS Corr,.r@;bd O;

Log-ln Phase:

Was a temperature blank rncluded rn the cooler?

What krnd of packrng matenal was used? . Bubble Wr

Was sufficient ice used (rf approprrate)7 .. ..

Were all bottles sealed rn rndrvrdual plastrc bags? .

Drd all bottles arrive rn good condrtron (unbroken)?

Were all bottle labels complete and legible? ..

Drd the number of contarners hsted on COC match wrth the number of contarners recerved? ... .

Drd all bottle labels and tags agree wrth custody papers?

Were all bottles used correct for the requested analyses? . . . -...

Do any of the analyses (bottles) requrre preservation? (attach preservatron sheet, excluding VOCs)

Were all VOC vrals free of arr bubbles?

Was sufficrent amount of samole sent In each bottle?

EqulpmentDate/Trme

Samples Logged by Time.
* Notify Project Manager of discrepancies or concems n

made at

@,

Baggres Foam Block Paper

.NA

NA

NO

NO

NO

NO

@
NA

NA

YEs @
Other:

@.;YES fr)
@-";
4e$ No

Split by

Date VOC Trrp Blank was

Was Sample Splft by ARI

ARI..

YES

\rildv"

YES

SamDle lD on Boftle Sample lD on COC Sample lD on Boftle Sample lD on COC

Additional Notes, Discrepancies, & L',L\, 5,1 , / tl 
, 1,3,1,'7 ,.1,1 tl,q7 ,q

,, JA ",," q/:</!

ff; Pprebubblos'
2-{ rnm

t. t.l
ffffi'ETEe-L

lr il'b
Small -) "sm"

Peabubbles ) "p5"
Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 0'14

**3Hffiffi: ffiffiffiffiffi

Cooler Receiot Form



VOA Bubbles

MW-I5D-092412: LG in 1, PB in 4 of 5
MW-I6D-092412: PB in 3 of 5
MW-14D-092412: LG in 4, SM in I of 5
MW-I5S-092412: SM in 4 of 5
MW-I6S-092412: PB in 2, SM in 3 of 5
MW-I4S-092412: SM in 5 of 5
MW-I3S-092412: PB in 2, SM in 3 of 5
MW-I2S-092412: PB in 2, SM in 3 of 5
MW-l 13-092412: SM in 5 of 5
MW-I2D-092412: SM in 3, PB in 2 of 5
MW- I lD-092412: PB in 4, SM in I of 5
MW-I3D-092412: PB in 5 of 5
MW-DUP-092412: PB in 3, SM in 2 of 5
TBS: SM in 4 of 9

X,-*F€ F-iLt - t$4ErAA4'iEdrl&+



JIE l\ttdty ULdr |(esuurLes/ lncorporaleo
a'- Analytical Chemists and Consultanrs

-

Cooler Receipt ForfT
ARI Clrent

COC No(s)

Assrgned ARI Job No

Project Name

Delrvered by Fed-Ex UPS Couner

Prelimrnary Exami nation Phase V
were Intact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers rncluded wrth the cooler?

Were cuslody papers property frlled out (rnk, srgned, etc.)

Temperature of Cooler(s) ('C) (recommended 2,0-6 0 "C for chemrstrv')

lf cooler temperature rs out of comphance fill ouJ form OOO7OF

cooter Accepted by.-- CYn

Trackrng /ffi
-___-\1"^ 

j

Qo.,
NO

NO
"1

), (2! L4 il
Temp Gun lD#

YES

@

z{ rtrr.rlrut

Time,

Complete cuslody forms and adach all documents
Log-ln Phase:

Was a temperature blank rncluded rn the cooler?

what krnd of packrng materiar was used? srnotu w,rpffiber packs Baggres

Was sufficrent ice used (rf appropriate)) , . ..

Were all bottles sealed rn rndrvidual plastrc bags?

Drd all bottles arnve In good condrhon (unbroken)?

Were all bottle labels complete and legible?

Drd the number of contatners ltsted on COC match wrth the number of contarners recetved?

Drd all bottle labels and tags agree wrth custody papers? ..

Were all bottles used correct for the requested analyses? ...

Do any of the analyses (bottles) requtre preservatione (attach preservatron sheet, excluding VOCs)
Were all VOC vrals free of arr bubbles?

Was suffioent amount of sample sent rn each bottle?

Date VOC Tnp Blank was m

Was Sample Splrt by ARI .

JItA^

YES
Other:Foam Block Paper

NA

NA

@
@ARI

YES Date/Trme

*- Nolify Project Manager of discrepancies or concems *

@*
@

NO

NO

NO

NO

NO

NO

NO

NO6
s Split by

Samples Logged by

tt_ t <t/l|me | / t'

YES

Additional Noles, Dtscrepancies, a Reiotutions:

tl ,i/ , {, ,q

F4m/n

rtl
Small ) "sm"

Peabubbles ) "p5,,

Ileadspace ) "hs"

o016F
3t2t10 Revision 014Cooler Receipt Form

4".FHffilS I ffi'ffiffi#?
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Sample ID Cross Reference Report

AR] Job No: VK65
Cl-ient: Landau Associates

Project Event: 000IO20. 400-510
Pro j ect Name : Cornwal-l-

ilsbfis*(o
INCORPORATED

Sample ID
ARI

Lab ID
ARI

LII'tfl ID Matrix Sanp1e Date,/Tiue vTsR

1. MW-15D-092412
2. r,tiw-I6D-0924L2
3. vrt{-L4D-092412
4. MW-15S-092412
5. MW-165-092412
6. MW-14S-092412
7. MW-135-092412
8. MW-r2S-0924t2
9. r4Vt-1IS-0924I2
10. MW-12D-092472
11. MW-11D-0924L2
12. MW-13D-0924'12
13. MW-DUP-0924I2
14. MW-155-092412
15. MW-13D-09241,2
16. TBS

VK65A
VK65B
VK65C
VK65D
VK65E
VK65F
VK65G
VK65H
VK65 I
VK65J
VK65K
VK65L
VK65M
VK65N
VK65O
VK65P

12-18405
L2-'18406
L2-18407
12-18408
12-18409
12-18410
12_T84II
L2-L84r2
rz-).tJttr5
L2-1-84]-4
12-184r5
L2-184L6
12-1.8417
12-18418
L2-1-84]-9
L2-1-8420

hlater
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

09/24/12
09/24/12
09/24/12
09/24/t2
09/24/1,2
09/24/1.2
09/24/12
09/24/12
09/24/12
09/24/12
09/24/1,2
09/24/12
09/24/12
09/24/12
09/24/12
09/24/12

08 226
08:30
10:00
10:50
11:30
IZiSU
13:00
14:00
L4:25
1q.1n
15:35
17:00

10:50
17: O0

09/25/72
09/2s/12
09 / 25 /72
09/25/L2
09/25/1.2
09/25/72
09/25/12
09/25/12
09/25/12
09/2s/L2
09/25/1.2
09/25/12
09/2s/12
09/25/12
09/25/1,2
09/25/12

L2
I2
I2
I2
TZ
IZ
IZ
T2
LZ
L2
L2
12
1-2
L2
LZ
L2

01
01
01
01
01
01
01
01
01
01
01
o1

01
01
n1

01

Printed 09/25/12 Page 1of



SamlrJ.e ID Cross Reference Report

ARI Job No: VK75
Cl-ient: Landau Associates

Project Event: 0001-020. 400-510
Proi ect Name: Cornwal-l

Ar3bils*(o
INCORPORATED

Sample ID
ARI

Lab ID
ARI

LIMII ID ldatrix SampJ.e Date/Tirne

1. MW-15D-092412
2. WN-]-6D-0924L2
3. MW-r4D-09241.2
4. MW-155-092412
5 . MW-16S-0924 12
6. MW-I4S-O924r2
7. MW-13S-092472
8. MW-12S-092412
9. MW-IIS-0924L2
10. MW-12D-0924I2
11. MW-11D-092412
12. MW-r3D-O924t2
13. MW-DUP-092412

09/24/12 08:26
09/24/1,2 08230
09/24/12 I0200
09/24/12 L0:50
09/24/12 17-.30
09/24/12 12z50
09/24/12 73:00
09/24/12 1.4:00
09/24/12 1-4:25
09/24/12 15:I0
09/24/12 15:35
09/24/72 11 zO0
09/24/72

09/25/12 t2=0L
09/25/1,2 1-220I
09/25/72 L2:07
09/25/1.2 12:OI
09/25/L2 12:0L
09/25/12 7220I
09/25/12 12:0L
09 / 25 / 1.2 1.2 t 01,
09/25/1.2 1.2:01
09/25/12 12:0L
09/25/1,2 12:07
09/25/12 t2:07
09/25/12 1,220I

VK754'
VK7 5B
VK7 5C
VK7 5D
VK7 5E
VK75F
VK7 5G
VK7 5H
VK75I
vK7 5,1
VK75K
VK7 5L
VK75M

12- 18 4 31
1,2-1.8432
12-18433
]2-L8434
12-1843s
1,2-78436
12-r8431
1,2-]-8438
]-2-]8439
L2-L8440
]2-L844L
12-]-8442
L2-18443

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Printed 09/25/I2 Page 1of1
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Samp1e ID Cross Reference Report

ARI Job No: VL48
Cl-ient : Landau Associates

Project Event: 0001-020. 400-510
Proiect Name: Cornwall

Matrix SanpJ.e Date/Time VTSR

iI3"TS*@
INCORPORATED

SampJ-e ID
ARI ARI

Lab fD LIldSl ID

1. MW-15D-092412
2. MW-L6D-0924L2
3. MW-r4D-O924r2
4. MW-155-092412
5. MW-L63-0924I2
6. MW-14S-092412
7. MW-13D-092412
8. MW-DUP-092412

09/24/12 O8226
09/24/12 O8:30
09/24/12 I0:00
09/24/12 1,0:50
09/24/12 1.1.:30
09/24/1.2 1.2250
09/24/12 77:00
09 / 24 /1.2

09/25/1,2 12r0L
09/25/72 12z0I
09/25/1.2 72:0I
09/25/72 \2:0I
09/25/L2 12z0I
09/25/12 12:01.
09/25/1,2 12:0I
09/25/12 t2t0I

VL4 8A
VL4 8B
VL4 8C
VL4 8D
VL4 8E
VL48F
VL4 8G
VL4 8H

12-18901
12-]-8902
12-18903
]-2-18904
J-Z-J-6YU5
]-2-L8906
12-18907
12-18 908

Water
Water
Water
Water
Water
Water
Water
Water

Printed I0/0I/12 Page 1of1
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f/ F- Analyti cal Resou rces, I ncorporated
-aU Analytical Chemists and Consultants

Glient: Landau Associates

Glient Proiect: Cornwall

ARlJob No.: VK65

Client Project No.: 0001 020.400-51 0

Case Narrative

Thirteen samples were submitted for preparation on September 25, 2012,
and were in good condition. Each sample was received in eight 500 milliliters
amber glass bottles, with a total of 52 liters for the entire job.
The samples were submitted for removal of solid particulate by means of
centrifuging according to modified Corp of Engineers draft interim guide lines.
The samples were centrifuged in decontaminated 500mL glass bottles, in a
pre-cooled centrifuge (4'C) at 1,000 x g for 30 minutes.
The supernatant water was decanted back into the original sample bottles
and delivered to the laboratory for analysis.
There were no other anomalies in the sample or methods on this project.

Released by:

Reviewed by: Date:q!$n&aAzD\'l,

1.

2.

3.

4.

5.

4611 South 134th Place, Suite 100 o Tukwila WA 981 68 . 2O6-695-6200 .€€ffi6&Gfffi S. *€.



J>- Anatytrcat Resources, I ncorporated

at Analytrcal Chemrsts and Consuttants

Data Reporting Qualifiers
Effective 2t14t2011

Inorganic Data

U Indicates that the target analyte was not detected at the reported
concentration

* Duplicate RPD is not within established control limits

B Reporled value rs less than the CRDL but ) the Reporting Limit

N Matrix spike recovery not within estabrished contror limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determrnation of spike recovery is not
possible

L Analyte concentration is s5 times the Reporting Lrmit and the replicate
control limrt defaults to t1 RL instead of the normaf 20% RpD

Organic Data

U Indicates that the target analyte was not detected at the reported
concentration

' Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5% of the regulatory limit or-5% of
the analyte concentration in the sample.

J Estimated concentration when the value is less than ARI's established
reporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance critena (<20%RSD, <2}%Drift or minimum
RRF)

Page 1 of 3
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@ il:ilffir ff:H:::,tJ..Trfi ::r,

s Indicates an anaryte response that has saturated the detector. Thecalculated concentration is not valid; a dilution is required to obtain validquantification of the analyte

NA The flagged analyte was not analvzed for

NR Spiked compound recovery is
interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but withrow spectrar match paramet-ers. This nag is ;J onry for Gc-Ms inaryses
M2 The sample contains PCB congeners that do not match any standard Aroclorpattern' The PCBs are identified and qrrniiii"J"s the Aroclor whose patternmost closely matches that of the sampie. in" r"po''ted value is an estimate.
N rhe anarysis indicates the presence of an anaryte for which there ispresumptive evidence to make a "tentative identification,,

Y The analyte is not detected
re po rt i n s I i m it i s ra i s e d ;;; 1"' : h?: {tJri"lfi "Tl;}::J::iTli3,v ii. Ji 3equivalent to the U flag with a rarseo reporling limit.

EMPc Estimated Maximum possibre- concentration (EMpc) defined in EpAstatement of work DLM)2.2 as a varue ,,carcurated 
for 2,3,7,g_substitutedisomers for which the quantitation and /or confirmation ron(s) has signal tonoise in excess of 2.5, but does not rn"ut identification criteria,,(Dioxin/Furan analysis oniy;

c The anaryte was positivery rdentified on onry one of two chromatographic

;rj's:: 
": 

::]ffi :"n 
* ph i i i nterre rence prc"r'nt"J I pos i ti ve identifi caf ion on

P rhe anaryte was detected on both chromatographic corumns but the
Hil:ts*Jarues 

differ bv >40% npD wiirr'nJ"oouiors chromatosraphic

x Analyte signal includes interference from polychlorinated diphenyl ethers.(Dioxin/Furan analysis only)

Analyte signar incrudes interference from the sampre matrix orperfluorokerosene ions. (Dioxin/Furan analysis only) --"'l

not repofted due to chrornatographic

Page 2 of 3
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lr| Anatytrcat Resources, Incorporated

At Analytrcal Chemrsts and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report totalfines when onllzsteve analysis is requested and balanies totar gr;i;size with sample weight-
F sampres were frozen prior to particre size determination

sM sample matrix was not appropriate. for the requested analysis. This normallyrefers to samples contamtnated with an organic-proouct that interferes with
g?.rr,:?,:lg process and/or moisture .".i"rt, porosity and saturation

SS sample did not contain the proporlion of ,,frnes,, 
required to perform theprpette portion of the grain size analysis

weight of sampre in some pipette ariquots was berow the rever required foraccurate weighting
W

Page 3 of 3
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ORGAI.IICS AI.IAIYSIS DATA SHEET
volatiles by Purge & Trap GClMSt-Method SW8260C
Paqe L of 2

Lab Sample ID: VK65A QC
LIMS ID:12-18405
Matrix: Water )
Data Rel-ease Authorized m
Reported z 1,0 / 02 / 1,2 l/"

Instrument,/Analyst : NT3/PAB
Date Anal-yzed: 09 / 26 / \2 2I t 4L

CAS Number Analyte

irsffisrb@
INCORPORATED

SanpJ.e ID: tfI-15D-O92412
SAI4PIJE

Report No: VK65-Landau Associates
Proj ect : Cornwal-L

0001020.400-s10
Date Sampled: 09/24/12

Date Received: 09/25/1,2

Sample Amount: 10.0 mL
Purqe Volume: 10.0 mL

LOQ R€ault A

1 4-81-3 Chl-oromethane 0.50
7 4-83-9 Bromomethane 1.0
75-01-4 VinyJ- Chloride 0.20
75-00-3 Chloroethane O.2O
75-09-2 Methylene Chloride 1.0
6'l -64-1, Acetone 5 . 0
75-15-0 Carbon Disul-fide 0.20
75-35-4 l,1-Dichloroethene O.2O
75-34-3 l-, 1-Dichl-oroethane 0.20
156-60-5 trans-1,2-Dichloroethene O.20
156-59-2 cis-1,2-Dichloroethene O.2O
61-66-3 Chloroform O.2O
1,0'l-06-2 1,2-Dichloroethane O.2O
78-93-3 2-Butanone 5. 0
?1-55-6 1-, L,1"-Trj"chloroethane 0.20
56-23-5 Carbon Tetrachforide O.2O
108-05-4 Vinyl Acetate 0.2O
15-21-4 Bromodichloromethane 0.20
78-87-5 1,2-Dichloropropane 0.20
10061-01-5 cis-1,3-Dichloropropene 0.20
'7 9-01-6 Trichl-oroethene 0 .2O
1,24-48-1, DibromochLoromethane 0.20
79-00-5 !,I,2-Trichloroethane 0.20
'7 1,-43-2 Benzene 0.20
10061,-02-6 trans-1,3-Dichl-oropropene O.20
110-75-8 2-Chloroethylvinylether 1.0
15-25-2 Bromoform O.2O
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
727-18-4 Tetrachloroethene O.2O
19-34-5 L,L,2,2-Tetrachforoethane 0.20
108-88-3 Toluene O.2O
108-90-7 Chlorobenzene 0.20
100-41-4 Ethylbenzene O.2O
100-42-5 Styrene 0.20
15-69-4 Trichlorofluoromethane 0.20
1 6-13-I I,1-,2-Trichloro-1,, 2,2-trifluoroethaneO . 20
71 960I-23- 1 m, p-Xylene 0. 40
95-{7-6 o-Xylene O.2O
95-50-1 1,2-Dichl-orobenzene 0.20
541-73-1 1,3-Dichlorobenzene 0.20
105-116-7 l,4-Dichlorobenzene O.2O

< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u

0. 67
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u

o.20
< 0.20 u
< 0.20 u

0.32

FORM I tJ*dffiq ffiffidft { #



ORGANICS AI{AI.YSIS DATA STIEET

Volatilee by Purge & Trap GC/MS-Method
Page 2 of 2

Lab Samp1e ID: VK65A
LIMS 1D: 12-18405
Matrix: Water
Date Analyzedz 09/26/12 21-24L

CAS Nunber AnalYto

ir3bf;srb@
INCORPORATED

Sanp1e ID: I{W-15D-O924L2
SA!!PI,E

VK65-Landau Associates
Cornwalf
0001020.400-510

LOQ Result A

sw8260C

QC Report No:
Proj ect:

to't -02-8
7 4-88-4
7 4-96-4
107-13-1
563-sB-6
1 4-95-3
630-20-6
YO- LZ-6
96-r8-4
1l-u-3 /-o
108-67-8

8?-68-3
106-93-4
't 4-97 -5
594-20-7
I42-28-9
98-82-8
103-65-1
108-86-1
95-49-8
LO6- 43- 4

98-06-6
135-98-8
99-8?-5
10{-51-8
rzu-62- r
9r-20-3

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o -42
< 0.20 u
< o.zQ U

< 0.20 u
< 0.20 u
< 0.20 u

o.14
L.7

o.26
< 0.50 u
< 0.50 u
< 0.50 u

Acroleln
Methyl- Iodide
Bromoethane
Acrylonitrile
1, 1-DichloroproPene
Dibromomethane
!, 1, I, 2-Tetrachl-oroethane
1, 2 -Dibromo- 3-chloroPropane
l, 2, 3-T r ichloroProPane
trans-1, 4-Dichloro-2-butene
1, 3, 5-TrimethYlbenzene
!, 2, 4-T x :-nethYlbenzene
Hexachl-orobutadiene
Ethylene Dibromide
B romo ch I o rome thane
2 ,2-Dic}:J-oroPropane
1, 3-DichloroproPane
Iaopropylbenz€ne
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4 -Chl-orotol-uene
tert-Butylbenzene
eec-Butylbenzen€
1l-IeoproPYltoluene
n-Butylbenzene
L, 2, 4-I r ichlorobenzene
Naphthalene
)-, 2, 3-T r ichl-orobenzene

Reported in Pgll, (PPb)

Volatile Surrogate RecowerY

trn

1.U
0.20
1.0

0.20
0.20
0.20
0.50
0.50
1n

0.20
u-zv
0. 50
0.20
u. zv
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0 .20
0.20
0.20
0.20
0. 50
0.50
0. s0

2 -ChloroethYlvinYlether
acid preserved samPle.

d4-7,2-Dichl-oroethane 108?
d8-Toluene 95 ' 9t
Bromofl-uorobenzene 93.5t
d.4-L,2-Dichforobenzene 103t

is an acid labile compound and may not be

EpA sw-846 j-ndicates that vinyl chloride and styrene may degrade
acid preservative.

recovered from an

in the presence of

FORM I t"Fi'f #ttr{ ' trffifl&dft r ffi+d-4 & id



ORGANICS AT.IAIYSIS DATA SHEET
Volatiles by Purge & Trap GC/MS-Method
Page I of 2

Lab SampJ-e ID: VK65B
LIMS ID: L2-1-8406
Matri-x: Water
Data Refease Authorized:
Reportedz I0/02/12

Instrument/Analyst : NT3/PAB
Date Analyzed: 09/26/1.2 22206

CAS Nunber Anal-yte

Arsbfis*@
INCORPORATED

Samp1e ID: !tl9V-16D-O924L2
SAIvtPLE

fr

sw8260c

QC Report No: VK65-Landau Assocj-ates
Project: Cornwall

0001020.400-s10
Date Sampled: 09/24/1.2

Date Received: 09/25/1,2

Sample Amount: 10.0 mL
Purge Vol-ume: L0.0 mL

LOQ Reault A

1 4-81-3 Chloromethane 0.50
7 4-83-9 Bromomethane 1. 0
75-01-4 Vlnyl Chloride 0.20
75-00-3 Chl-oroethane O.2O
'l 5-09-2 Methyl-ene Chl-oride 1 . 0
6'l -64-I Acetone 5 . 0
75-15-0 Carbon DisuLfide O.2O
75-35-4 1,1-Dichloroethene O.2O
75-34-3 1,1-Dichloroethane O.2O
l-56-60-5 trans-l-,2-Dichloroethene O.20
156-59-2 cis-l-,2-Dichl-oroethene O.20
6'7-66-3 Chforoform O.2O
tO7-06-2 1,2-Dichloroethane 0.20
78-93-3 2-Butanone 5.0
71-55-6 1,1,1-Trichforoethane 0.20
56-23-5 Carbon Tetrachloride O.2O
108-05-4 Vinyl Acetate O.2O
75-21-4 Bromodichloromethane O.2O
78-87-5 1,2-Dichl-oropropane O.2O
10061-01-5 cis-1,3-Dichl-oropropene O.20
19-0L-6 Trichl-oroethene O.2O
L24-48-t Dibromochloromethane O.20
79-00-5 L,!,2-Trichloroethane 0.20
'1L-43-2 Benzene O.2O
1-006I-02-6 trans-1,3-Dichloropropene O.20
110-75-8 2-Chloroethylvinylether L.0
'7 5-25-2 Bromof orm O .20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
127-1.8-4 Tetrachloroethene 0.20
79-34-5 L,1-,2,2-Tetrachloroethane O.20
108-88-3 Toluene 0.20
108-90-7 Chlorobenzene O.2O
100-41-4 Ethylbenzene O.2O
IOO-42-5 Styrene 0.20
7 5-69-4 Trichlorofluoromethane O.2O
7 6-L3-J. L, I, 2-Trichloro- 1, 2 ,2-trifluoroethane 0 . 2 0

L'796U,-23-1 m,p-Xylene 0.40
95-47-6 o-Xylene Q.20
95-50-1 1,2-Dichl-orobenzene O.2O
541-73-1 1,3-Dichlorobenzene O.2O
1,06-46-7 1, -Dichlorobenzene O.20

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< Q.20 u
< 0.20 u
< 0.20 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< Q.20 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 U
< 5.0 U

< o.2Q U
< 0.20 u
< 0.20 u

0. 69
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

FORM I 4.JE.d-R. ' ffifitdft*€,4



irsiffsrb@
ORGAI{ICS AI.IAIYSIS DATA SHEET
Volatilee by Rrrge & Trap GclMs-fiethod
Page 2 of 2

Lab SampJ-e ID: VK65B
LIMS ID: 12-L8406
Matrix: Water
Date Anal-yzed: 09/26/12 22206

sw8260c
SAI'IPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510

sampre rD : tft-16D-o92412lNcoRPoRATED

CAS Nunber Analyte LOQ Result A

r07 -02-8
7 4-88-4
7 4-96-4
107-13-1
5 63-58 - 6
74-95-3
630-20-6
96-t2-8
96-1,8-4
110-57-6
r-08-67-8
95-63-6
87-68-3
106-93-4
7 4-97 -5
594-2Q-7
I42-28-9
98-82-8
103-65-1
108-86-1
95-4 9-8
106-43-4
98-05-6
135-98-8
99-8'7 -6
104-51-8
1,20-82-!
9),-20-3
87 -6r- 6

Acrol-ein
Methyl lodide
Bromoethane
Acrylonitrile
1, L-Dichloropropene
Dibromomethane
I, l, L, 2-Tetrachl-oroethane
1, 2 -Dibromo- 3 -chloropropane
I ,2 , 3-Trichloropropane
trans- 1, 4 -Dichl-oro-2 -butene
1, 3, 5-Trimethylbenzene
L, 2, 4 -'I r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochl-oromethane
2 ,2-Dich).oropropane
1, 3-Dichloropropane
Isopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4 -Chlorotol-uene
tert-Butylbenzene
sec-ButyLbenzene
4 -Isopropyltoluene
n-Butylbenzene
L, 2, 4 -! x ichlorobenzene
Naphthalene
I, 2, 3-T r ichlorobenzene

Panarf aA i n 
"n,/T. 

tnhh\YY' ' \vvvt

VoJ-atile Sunogate Recovery

< 5.0 U
< t-.0 u

< Q.20 u
< 1.0 u

< 0.20 u
< o.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 U
< 0.50 u
< 0.50 U
< 0.50 u

recovered from an

in the presence of

qn
1.0

0.20
1,. 0

0.20
o -20
0.20
0.s0
0. s0
1.0

0.20
U. ZU
0. s0
0.20
u-zv
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
U.ZU
0.20
0.20
0.50
ncn
0.50

d4-I,2-Dichloroethane 102t
d8-Tol-uene 95.22
Bromof l-uorobenzene 98.7t
dA-'J-,2-Dichl-orobenzene LO2Z

2-Chloroethylvinylether is an acld l-abile compound and may not be
acid preserved sampJ-e.

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservat j-ve.

FORM I
=a-sFd-G5 : ffiffiffi'FT



ANALYTICAL A
oRcAblrcs ANArysrs DA'A sHEEr ft|Titrtrtp
Volatiles by Purge & Trap GclMsl-l'lethod SW8260C Sanple ID: MiI-14D-O924t2
Page 1-of 2 SAIIPIJE

Lab Sample fD: VK65C QC Report No: VK65-Landau Associates
LIMS ID: L2-18401 Project: Cornwall-
Matrix: Water .d 0001020.400-510
Data Rel-ease Authorized fi/ Date Sampled: Og/24/I2
Reported: l0/O2/I2 Date Received: 09/25/1,2

fnstrument/Analyst: NT3/PAB Sample Amount: 10.0 mL
Date Analyzed: 09/26/1,2 22233 Purge Vol-ume: 10.0 mL

CAS Number Anal.yte LOQ R€ault A

1 4-8'7-3 Chloromethane 0.50
'l 4-83-9 Bromomethane 1. 0
75-01-4 Vinyl Chl-oride O.2O
75-00-3 Chl-oroethane O.2O
75-09-2 Methylene Chloride 1.0
6'l -64-t Acetone 5 . 0
75-15-0 Carbon Disul-fide O.20
75-35-4 1,1-Dichloroethene O.2O
75-34-3 1,1-Dichl-oroethane 0.20
156-60-5 trans-1-,2-Dichloroethene O.20
1,56-59-2 cis-L,2-Dichloroethene 0.20
61-66-3 Chloroform O.2O
1,07-06-2 l-,2-Di-chl-oroethane 0.20
78-93-3 2-Butanone 5. 0
7l--55-6 1, 1, 1-Trichloroethane 0.20
56-23-5 Carbon Tetrachlorlde O.2O
108-05-4 Viny1 Acetate 0.20
15-2'l-4 Bromodichl-oromethane 0.20
78-87-5 1,2-Dichloropropane O.2O
10061-01-5 cis-1,3-Dichl-oropropene O.20
79-Ot-6 Trichloroethene O.2O
124-48-1, Dibromochloromethane O.2O
7 9-00-5 L,L,2-'lrichl-oroethane 0. 20
7I-43-2 Benzene 0.20
10061-02-6 trans-1,3-Dichloropropene O.20
110-75-8 2-ChLoroethylvinylether 1.0
75-25-2 Bromoform O.2O
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
121-78-4 TetrachLoroethene O.2O
79-34-5 'J-,I,2,2-Tetrachloroethane O.20
108-88-3 Toluene O.2O
108-90-7 Chlorobenzene 0.20
100-41-4 Ethylbenzene 0.20
100-42-5 Styrene 0.20
75-69-4 Trichlorofl"uoromethane O.2O
1 6-L3-7 1, L,2-TrIchloro-1-, 2 ,2-txifluoroethane0 . 20
179601-23-1 u,p-Xylene 0.{0
95-rt7-5 o-xylen€ O.2O
95-50-1 1,2-Dichlorobenzene 0.20
541-73-1 1,3-Dichlorobenzene 0.20
106-{5-7 l,4!-Dichlorobenzene O.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 u

< 0.20 u
< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.20 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u

4.2
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o. 96
0. 60

< 0.20 u
< 0.20 u

0.41

FORII I {#[4#g$ ffiffiffipE



ORGA}IICS A}iIAI.YSIS DATA SHEET
Volatiles by Purge & Trap cc/Ms-Method
Page 2 of 2

Lab Sample ID: VK65C
LIMS IDz I2-I840'7
Matrix: Water
Date Anal-yzed: 09/26/72 22233

CjtrS Number Analyte

irssfisrb@
INCORPORATED

Sample ID: MtiI-14D-O924L2
SAMPLE

VK65-Landau Associates
Cornwaf l-
0 0 0 1 0 2 0 . 4 0 0 - 5 r_ 0

LOQ Result A

sw8250c

QC Report No:
Drni ant .

1,01 -02-8
1 4-88-4
7 4-96-4
107-13-1
563-58-6
7 4-95-3
630-20-6
96-1,2-8
96-tB-4
110-57-6
l-ub-o /-d
95-63-6
87-68-3
106-93-4
1 4-91 -5
594-20-7
142-28-9
9B-82-B
103-6s-1
l_ud-db-_L
95-4 9-8
106-43-4
98-06-6
135-98-8
99-87-5
104-51-8
1,20-82-r
91-20-3
87 -6r-6

RA

1.0
0 .20
1.0

0.20
o -20
u.zv
0. 50
0.s0
1.0

0.20
0.20
0.50
0.20
0.20
0.20
0.20
0.20
U.ZU
0.20
0.20
0.20
0.20
0.20
o.20
0.20
0.s0
0. s0
0. 50

Acrol-ein
Methyl Iodide
Bromoethane
Acrylonitrile
1, l- -Dichl-oropropene
Dibromomethane
t, L, I, 2-Tetrachloroethane
1, 2 - Dibromo-3 -chf oropropane
L, 2, 3 -T r ichloropropane
trans-1, 4-DichLoro-2-butene
1-, 3, 5-Trimethylbenzene
L, 2, 4 -"1 r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
Bromo chl- o rome thane
2,2-DichJ-oropropane
1, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4-Chlorotoluene
tert-Butylbenzene
sec-ButyJ.benz€n€
ll-Isopropylto].uene
n-Butylbenzene
L, 2, 4-"1 r Lchlorobenzene
Naphthalene
L, 2, 3 -! x Lchlorobenzene

Pah^?f6.1 in rrn./T. thhl-'\r\sPvr vYt! \PPyt

Volatile Surrogate Recovery

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< o.20 u
< o.20 u
< 0.20 u
< 0.50 u
< 0.50 U
< t-.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0.39
0.36

< 0.20 u
< 0.50 u

0. 93
< 0.50 U

recovered from an

in the presence of

2 - Chloroethylvinyl-ether
acid preserved sample.

d4-1,2-Dlchl-oroethane 1008
d8-Tol-uene 94.42
Bromofl-uorobenzene 97.1t
d4-1-,2-Dichl-orobenzene 1048

is an acid labile compound and may not be

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservati-ve.

FORM I %FF{#$ffi' #ffiffi=*



ORGA}IICS A}IAIJYSIS DATA SHEET
volatiles by Purge & Trap GclMs-ldethod SW8260C
Paqe t of 2

firsbfrsrb@
INCORPORATED

SinFIe ID: l'lll-155-O924L2
SAIvtPLE

Lab Sample ID: VK65D
LIMS ID:12-18408
Matrix: Water 4
Data Refease Authorized ,7)
Reported z L0/02/12 t/

Instrument/Analyst : NT3/PAB
Date Anal-yzed: 09/26/12 22258

CAS tfuDber Analyte

QC Report No: VK65-Landau Associates
Project: CornwaLl

0 0 0 1 0 2 0 . 4 0 0 - 5 r. 0
Date Sampled: 09/24/12

Date Received: 09/25/12

Sample Amount: 10.0 mL
Purqe Vo]ume: 10 . 0 mL

LOQ Resu].t a

7 4-81-3 Chl-oromethane 0.50
7 4-83-9 Bromomethane 1.0
15-01--4 Vinyl Chloride 0.20
75-00-3 Chl-oroethane 0.20
75-09-2 Methylene ChLoride 1. 0
67-64-I Acetone 5.0
75-15-0 Carbon DisuLfide O.2O
75-35-4 1, 1-Dichloroethene O.2O
75-34-3 1,1-Dichloroethane O.2O
156-60-5 trans-1,2-Dichl-oroethene O.20
1,56-59-2 cis-1,2-Dichloroethene O.2O
6'l-66-3 Chloroform O.2O
LOl-06-2 1,2-Dichloroethane 0.20
78-93-3 2-Butanone 5.0
71-55-6 1,1-,1-Trichl-oroethane 0.20
56-23-5 Carbon Tetrachl-oride 0.20
108-05-4 Vinyl Acetate 0.20
75-27-4 Bromodichloromethane 0.20
78-87-5 1, 2-Dichl-oropropane 0.20
10061-01-5 cis-1,3-Dichloropropene O.20
79-01,-6 Tri-chl-oroethene O -20
L24-48-L Dibromochloromethane O.2O
79-00-5 L,1,2-'lrichloroethane 0.20
1L-43-2 Benzen€ 0.20
LOO6!-02-6 trans-1-,3-Dichloropropene O.20
110-75-8 2-Chloroethylvinylether 1.0
75-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBI() 5.0
591-78-6 2-Hexanone 5.0
t21-I8-4 Tetrachloroethene 0.20
79-34-5 L,L,2,2-Tetrachl-oroethane 0.20
108-88-3 Toluene O.2O
108-90-7 Clrlorobenzena 0.20
100-{1-4 Ethylbenzene O.2O
IOQ-42-5 Styrene O.2O
'75-69-4 Trichlorofluoromethane O.2O
'l 6-).3-1 1-,1-,2-Irichloro- 1, 2 ,2-trifluoroethaneO . 2 0
t7960L-23-1- m,p-Xylene 0.40
95-tl7-6 o-Xyl.€ne 0.20
95-50-1 lr2-Dichlorobenzene 0,20
541-73-1 1,3-Dichl-orobenzene 0.20
105-{6-7 1, ll-Dichlorobenzene O.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0. {{
< 0.20 u
< t-.0 u

< 0.20 u
< 5.0 U
< 5.0 U

< 0.20 u
< 0.20 u

0.38
6.',|

0. tl9
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u

o.32
0.36

< 0.20 u
2.L

FOR!{ I t E&,f,f,:J n;: f.ffif.&flR+-d !



ORGA}.IICS A}TIAI,YSIS DATA SHEET

Votatiles by Purge & Trap Gc/Ms-r'tetbod
Page 2 of 2

Lab SamPle ID: VK65D
LIMS ID:12-18408
Matrix: Water
Date AnaIYzedz 09/26/\2 22;58

sw8250C

QC RePort No:
Proj ect :

f,Isbfi:tb@
INCORPORATED

Samp1e ID: t'1ll-155-O924L2
SAMPLE

VK65-Landau Associates
Cornwafl
0001020.400-510

LOQ Reault A
CAS Nunber Analyte

ro7 -02-8
'7 4-88-4
't 4-96-4
1n"-1?-1
c.6?-qR-6
'7 4-95-3
630-20-6
96-12-8
yb-Lo-e
110-57-6
108-67-8
95-63-6
87-68-3
106-93-4
't 4-97 -5
594-20-'t
1,42-28-9
98-82-8
1 n?-6q-1
108-86-1
95-4 9-8
106-43-4
98-06-6
135-98-8
99-8?-6
10{-51-8
L20-82-r
91-20-3
8'1-6L-6

qn

0.20
1.U

0.20
0.20
0.20
0. 50
0. 50
1n

0.20
0.20
0.50
0.20
u.zv
0.20
v. zv
o.20
0.20
0.20
o.20
0.20
o.20
0.20
0.20
0.20
0.s0
0.50
0. s0

< 0.20
< 1.0

< 0.20
< 0.20
< 0.20
< 0.50
< 0.50
< 1.0

< 0.20
0.39

Acrolein
Methyl Iodide
Bromoethane
Acrylonitrile
1, 1-DichloroproPene
Dibromomethane
L, 1-, !, 2 -Tetrachloroethane
1, 2 -Dibromo- 3-chloropropane
1, 2, 3-T r rchloroProPane
trans- L, 4 -Dichloro-2-butene
1, 3, 5-TrimethYlbenzene
1, 2, {-ErimethYlbenzene
Hexachl-orobutadiene
Ethylene Dibromide
Bromo chI o romethane
2,2-Dl-cl:l-oroProPane
1, 3-Dichl-oroProPane
IeoProPYlbenzene
n-ProPYlbenzene
Bromobenzene
2-Chlorotoluene
4-Chlorotoluene
tert-ButYlbenzene
aec-ButYlb€nz€ne
4-IEoProPYItoluene
n-ButYlbenzene
1-, 2, 4 -T x ichlorobenzene
Naphthalene
!, 2, 3-T r ichl-orobenzene

Reported in pgll, (ppb)

Volatile Surrogate RecowerY

< 0.50 u
L2

< 0.50 u

recovered from an

in the Presence of

U
tl

U

U

U

U
U

U

U

U

U

U
U

U

U

U

U
I1

0.50
u. zv
0.20
v-zv
u.zv
0. ?0
o.20
0.20
0.20
0.20
o.23
o. 99
0.38
0. ltrt

d4-1,2-Dichloroethane 110*
Ae-,T^ r rranF 96. 1t

Bromofluorobenzene 96 ' 3t
d,A-!,2-DjchLorobenzene IO2Z

2-Chloroethylvinylether is an acid fabile compound and may not be

acid preserved samPle'

EPA Sw-846 indicates that vinyl chl-oride and styrene may degrade

acid Preservative '

FORM I
-irEi#S : #ffiffiffiE



ANALYTICALIa-

oRcAr{rcs ANAr.ysrs DA'A sHEEr fir=""3#J""fftff
Volatiles by Purge & rrap GClMS-Method SW8260C Sanple ID: MYiI-155-O924L2
Page 1of2 SAMPLE

Lab Sample ID: VK65E QC Report No: VK65-Landau Assoclates
LIMS ID: L2-18409 ^ Pro j ect : Cornwal-l-
Matrix: water /4 000 L020 .4 00-510
Data Rel-ease Authorized z '7/ Date Sampled: O9/24/I2
Reported: L0/02/72 Date Received: 09/25/12

Instrument/Anal-yst: NT3/PAB Sample Amount: 10.0 mL
Date Anal-yzed: 09/26/1,2 23224 Purge VoLume: 10.0 mL

CAS Number Analyte LOQ Result A

1 4-87-3 Chloromethane 0.50
1 4-83-9 Bromomethane 1.0
75-01-4 Vinyl Chloride O.2O
75-00-3 Chl-oroethane 0.20
15-09-2 MethyJ-ene Chloride L.0
67-64-t Acetone 5.0
75-15-0 Carbon Disulfide 0.20
75-35-4 1,l--Dichl-oroethene 0.20
75-34-3 1,1-Dichl"oroethane 0.20
155-60-5 trans-1,2-Dichl-oroethene O.20
L56-59-2 cis-l-,2-Dichloroethene O.2O
67-66-3 Chl-oroform O-20
1,0'l-06-2 l,2-Dichloroethane O.2O
78-93-3 2-Butanone 5.0
71-55-6 1,1-,l--Trichloroethane 0.20
56-23-5 Carbon TetrachLoride 0.20
l-08-05-4 Vinyl Acetate 0.20
7 5-21-4 Bromodichloromethane 0.20
78-87-5 1,2-Dichloropropane O-2O
10061-01-5 cis-1, 3-Dichl-oropropene O.2O
'l 9-01-6 Trichloroethene O.2O
t24-48-1, Dibromochl-oromethane O-20
79-00-5 1",1,2-Trichl-oroethane 0.20'l).-43-2 Benzene 0.20
1,0061,-02-6 trans-1,3-Dichloropropene 0.20
110-75-8 2-Chloroethylvinylether 1-. 0
75-25-2 Bromoform O.2O
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
59I-78-6 2-Hexanone 5.0
127-1,8-4 Tetrachloroethene O.2O'79-34-5 I,1-r2,2-Tetrachloroethane O.20
108-88-3 Toluene O.2O
108-90-? Chlorobenzene O.2O
l-00-41-4 Ethyl-benzene 0.20
100-42-5 Styrene 0.20
15-69-4 Trichlorofl-uoromethane 0.20
76-13-1 I,7-,2-Trichloro-1,2,2-trifluoroethaneO.20
1,1 960L-23-1 m,p-Xylene 0.40
95-47-6 o-Xylene O.2O
95-50-1 1,,2-DichLorobenzene 0.20
541-13-t 1,3-Dichl-orobenzene 0.20
106-{5-7 l,4-Dichlorobenzene 0.20

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.2Q u
< 1.0 u

< 0.20 u
< 5.0 U
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u

0. 50
< Q.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u
< 0.20 u
< 0.20 u
< 0.20 u

o.23

FORM I c-J*g--Feq : ffiffifj*lFR(.*E:*



ORGANICS ATiIAI,YSIS DATA STMET
VolatileE by Purge & Irap cclMSt-lletbod SW8260C
Page 2 of 2

Lab Sample ID: VK65E QC Report No:
LIMS IDt L2-1,8409 Proiect:
Matrix: Water
Date Anal-yzed: 09/26/12 23:.24

CAg Nurober Analyt€

Arsifisrb@
INCORPORATED

Samp1e ID: MYiI-165-O924L2
SAI.{PLE

VK65-Landau As soci-ates
Cornwalf
0001020.400-s10

LOQ Result a

107 -02-8
7 4-88-4
'7 4-96-4
107-13-1
563-58-6
7 4-95-3
630-20-6
96-12-B
96-1,8-4
110-57-6
108-57-8
95-63-6
87-68-3
106-93-4
7 4-97 -5
594-20-7
1,42-28-9
98-82-8
103-65-1
108-86-r-
95-4 9-8
106-43-4
9B-06-6
135-98-8
99-87 -6
104-s1-8
r zu-6 z- L
91,-20-3
B't -61-6

5.0
1.0

0.20
1n

0.20
0.20
0.20
0. s0
0. s0

r_.0
0.20
o.20
0.50
u.zu
u. zv
0.20
0.20
u-zv
0.20
0.20
0.20
U. ZU
u-zu
0.20
0.20
0.20
n qn
nqn
n qn

Acrol-ein
Methyl lodide
Bromoethane
Acrylonitrile
L, 1-Dichloropropene
Dibromomethane
I, l, I, 2-Tetrachl-oroethane
1, 2-Dibromo- 3-chloropropane
7, 2, 3 -I r ichloropropane
trans-1, 4 -Dichloro-2-butene
1, 3, 5-Trimethylbenzene
!, 2, 4-T r Lmethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochlo romethane
2 ,2-DichJ-oropropane
1, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4 -Chl-orotoluene
tert-Butylbenzene
sec-Butylbenzene
4 -Isopropyl-tol-uene
n-Butylbenzene
L, 2, 4 -I r ichlorobenzene
Naphthalene
L, 2, 3-T r ichlorobenzene

Reported in FglL (ppb)

Volatile Surrogate Recowerl

< 5.0 U
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 u
< 0.50 u

recovered from an

in the presence of

d4-L,2-DichLoroethane 105t
d8-Toluene 95. 9E
Bromofl-uorobenzene 93. 9t
d4-L,2-Dichl-orobenzene 99.0t

2-Chloroethylvinylether is an acid labil-e compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chlorlde and styrene may degrade
acid preservative.

FORXvt I q"rF{ffiffi' ffiffiffiF?



ORGAIIIICS AI.IALYSIS DATA SHEET
Vo1atiles by Purge & Trap cclMs-r'lethod SW8260C
Page L of 2

Arsiffs?:@
INCORPORATED

Sample ID: tfl-145-O92412
SAD{PI,E

VK65-Landau Associates
Cornwal-1
0001020.400-510

QC Report No:
Drni onf .

Lab Sample ID: VK65F
LIMS IDz 12-184L0
Matri-x: Water
Data Re]ease Authorized:
Reported: I0/02/12

lnstrument/Analyst : NT3/PAB
Date Analyzed: 09/26/1.2 23:50

CAS Nunber Arralyte

Date Sampl-ed: 09/24/1,2
Date Received: 09/25/12

Sample Amount: 10.0 mL
Purqe Vo]ume: 10.0 mL

LOQ Result A

7 4-87-3 ChLoromethane 0.50
74-83-9 Bromomethane 1.0
75-01-4 Vinyl ChLoride O.2O
75-00-3 Chloroethane O.2O
75-09-2 Methylene Chloride 1.0
67-64-1 Acetone 5. 0
75-15-0 Carbon Disul-fide O.2O
75-35-4 1, 1-Dichloroethene O.2O
?5-34-3 1,1-Dichloroethane O.2O
156-60-5 trans-1-r 2-Dichl-oroethene 0.20
1,56-59-2 cis-l,2-DichLoroethene O.2O
61-66-3 Chloroform O.2O
L01-06-2 1,2-Dichl-oroethane O.2O
78-93-3 2-Butanone 5. 0
71-55-6 1, 1, 1--Trichloroethane 0.20
56-23-5 Carbon Tetrachloride 0.20
108-05-4 Vinyl Acetate 0.20
75-2'7-4 Bromodichl-oromethane O.2O
78-87-5 1,2-Dichloropropane O.2O
10061-01-5 cis-L,3-Dichloropropene 0.20
79-01-6 Tri-chloroethene O.2O
124-48-1- Dibromochloromethane O.2O
79-00-5 I,L,2-Trlchloroethane 0.20
7L-43-2 Benz€n€ O.2O
L0061,-02-6 trans-1,3-Dichl-oropropene 0.20
110-75-8 2-Chloroethylvinylether 1.0
'7 5-25-2 Bromoform O.2O
108-10-1 4-Methyl-2-Pentanone (MIBK) 5. 0
591-78-6 2-Hexanone 5.0
127-1,8-4 Tetrachloroethene O.2O
79-34-5 t,!,2,2-Tetrachforoethane O.20
108-88-3 Toluene O.2O
108-90-7 Chlorobenzene 0.20
'l,QQ-41-4 Ethylbenzene O.2O
100-42-5 Styrene O.2O
75-69-4 Trichlorofluoromethane O.2O
1 6-1,3-1, 1, ,1, ,2-'Irichloro- 1, 2 ,2-|.ri-f luoroethane0 . 2 0
t?9601-23-1 m,p-Xylene 0.40
95-ll7-5 o-xyl6ne 0.20
95-50-1 l,2-Dichlorobenzene 0.20
541-73-1 1,3-Dichlorobenzene O.2O
LO6-46-7 l,4-Dichlorobenzene O.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 u

< 0.20 u
< Q.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0.22
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< Q.20 u
< 0.20 u
< 0.20 u

{.6
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u

0.29
o.28

< 0.20 u
2.2

FORI.I I W$d€$ffi : ffiffiffiP&



ORGAIIICS ATIAIYSIS DATA SHEET
Volatiles by Purge & Trap cclMfl-Method St{8260C
Page 2 of 2

Lab SampJ-e ID: VK65F QC Report No:
LIMS ID: 12-18410 Proiect:
Matrix: Water
Date AnaLyzed: 09/26/12 23:50

CAS lfirnber Analyte

#sifisrb@
INCORPORATED

SanpJ.e ID: tfI-145-O924L2
SeIvtPLE

VK65-Landau Associates
Cornwal-l-
0001020.400-510

LOQ Result A

ro't -02-B
7 4-88-4
1 4-96-4
Lu /-l-J-t
563-s8-6
74-95-3
630-20-6
95-12-g
95-18-4
110-57-6
1-08-6?-B
95-63-6
87-68-3
106-93-4
't 4-97 -5
594-20-7
I42-28-9
98-82-8
103-65-1
108-86-1
95-4 9-8
106-43-4
98-05-5
135-98-8
99-81 -6
10rl-51-8
).20-82-t
9L-20-3
87 -6r-6

5.0
1.0

o.20
1.0

0.20
v. zv
0.20
0. s0
0.50
1.0

0.20
0.20
n qn

0 .20
U. ZU
0 .20
o.20
0.20
u. zv
0.20
0.20
0.20
o.20
o.20
0.20
0.20
0.50
0. s0
0. s0

Acrol-ei-n
Methyl lodide
Bromoethane
Acrylonitrile
1-, 1-Dichloropropene
Dibromomethane
L, 1, L, 2-Tetrachloroethane
1, 2 -Dibromo- 3-chl-oropropane
t , 2 ,3-Trichloropropane
trans- 1, 4-Dichl-oro-2-butene
1, 3, 5-Trimethylbenzene
1,, 2, 4 -T r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochl oromethane
2 ,2-Dic}:l-oropropane
1, 3-Dichloropropane
Iaopropylb€nz€n€
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4 -ChLorotoluene
tert-Butylbenzene
sec-Butylb€nz€n€
4 -Isopropyltoluene
n-Butylbenzene
I, 2, 4 -I r :-chlorobenzene
Naphthalene
L, 2, 3 -T r ichlorobenzene

Pah^rl- a.l i n "n 
/T. /nnl.r\r\el/vr ttYt u \P!/e t

Volatile Surrogate Recovery

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o.2a
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o.25
1.1

< 0.20 u
0.49

< 0.50 u
< 0.50 U
< 0.50 u

recovered from ar,

in the presence of

d4-1,,2-Dichloroethane 1108
d8-To.Iuene 93.3t
Bromofluorobenzene 92.62
d4-1,2-Dichl-orobenzene 99.0t

2-Chloroethylvinylether is an acid Labil-e compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservative.

FORM I LFHffiffi' ffitr3ffitrffi



Sauple

firsbfistb@
INCORPORATED

ID : r'19r-13 S-O92AL2
SA}!PI,E

ORGANICS A}.IAIYSIS DAEA SHEET 
-

Volatiles by Purge & Trap GC/MS-I'reUtod

Page 1' of 2

Lab SamPIe ID: VK65G
LIMS rD: I2-1847I
Matrix: V{ater
Data Release Authorized:
Reported: 1'O / 02 / 1"2

Instrument/Analyst : NT3/PAB
o.i"-a".fyzed: 

-OgtZ't /72 O0"1'6

Date SamPled: 09/24/1'2
oate Received: 09/25/12

VK65-Landau Associates
CornwalI
0 0 o 10 2 0 . 4 0 0 - 51- 0

0mL
0mL

Result A

sw8260C

QC RePort No:
Proj ect :

Sample Amount: 10

eulge Vofume: 10

LOQ
CAS Nurber AnaIYte

7 4-87 -3
't 4-83-9
7 5-01-4
? 5-00-3
1 5-09-2
67 -64-)'
75-15-0
"(-?q-d
/5-J4l-J
156-60-5
L56-59-2
6'7-66-3
LO'|-06-2
?a-O?-?

56-23-5

0.50
l-.u

0.20
0.20

1n

0.20
0.20
0.20
o.20
0.20
o.20
0.20qn
0.20
0.20
0.20
0.20
0.20
o.20
0.20
0.20
o.20
0.20
0.20

1n
0.20

cn

0.20
0.20
0.20
0.20
0.20
0.20

< 0.50
< 1.0

< 0.20
< 0.20
< 1.0
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< U.ZU
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< o.20
< 1.0

< 0.20
< 5.0
< 5.0

< 0.20
< 0.20
< 0.20

1.3
< 0.20
< 0.20

108-05-4 VinYl Acetate
7i-zl-s Bromodichloromethane
78-87-5 1,2-Dichloropropane
f O O Of- O f- S cis- 1, 3-Dichloropropene
i s-or-o Trichloroethene
tia-ig-t Dibromochloromethane
ig-od-s L,!,2-lrrchroroethane
'tL-43-2 Benzene
fOOef-OZ-e trans-L,3-Dichloropropene
i i o-i s- e 2 -chloroethvlvinvrether
l5-za-z
108-10-1
5yL- /d-o
127 -LB-4
? 9-34-5
108-88-3 Toluene

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene ChLorj-de
Acetone
Carbon Disulfide
1, 1-Dichloroethene
1, 1-Dichloroetnane
trans- 1, 2 -Dichloroethene
cis- 1, 2-Dichloroethene
Chforoform
1, 2-Di-chloroethane
2-Butanone
1, 1, 1-Trichloroethane
Carbon Tetrachloride

Bromoform
all{etfryl-2-Pentanone (MIBK)

2-Hexanone
Tet rachl- o roethene
L,'J., 2, 2-Tetrachloroetnane

U

U

U

U
II

U

U
U

U

U

U
II

U
U

U

U

U

U
tl

U

U

U

U

U

U

U

U

U

U

U
U

108-90-7
100-41-4

Chlorobenzene
EthYlbenzene

U

U
U

U

tZo-;nt-;" ;:1'.;l:'"tr-uoromethane o '20

76-1-3-1- 1',1,;--;;1;ni"i"-r' 2'2-ttLfruoroethane0'20
I7s6ot-23-1 m,P-XYIene 3:13
95-4?-6 o-XYIene
95-50-1 1, 2-Dichlorobenzene O '2O

541-?3-1 1,3-Dichlorobenzene 0'20

105-116-? 1,{-Dichlorobenzene 
0'20

< o.20
< 0.20
< 0.40

o.26
< 0.20
< 0.20

0.90

U

FORM I qF*{#H : ffiffi#:3ffi



ORGA}iTICS ANALYSIS DATA SHEET
Volatiles by Purge t lrap Gc/Ms-l'tethod
Page 2 of 2

Lab Sample ID: VK65G
LIMS ID: 12-184Ll
Matrix: Water
Date Anal-yzed: 09/21/12 00:16

cAS Number Analyte

firs5fisrb@
INCORPORATED

Sample ID: MY|I-135-O92412
SEMPLE

VK65-Landau Associates
Cornwall-
0001020.400-510

LOQ Reeult A

sw8260c

QC Report No:
Drni anf .

LO't -02-8
'7 4-88-4
't 4-96-4
107-13-1
563-s8-6
't 4-95-3
630-20-6
96-1,2-8
96-r8-4
110-57-6
108-67-8
95-63-6
87-68-3
106-93-4
1 4-91 -5
594-20-7
1,42-28-9
98-82-8
r-03-65-1
108-86-1
9s-4 9-8
1,06-43-4
98-06-6
135-98-8
99-87 -6
10{-51-8
120-82-r
91-20-3
87 -6r-6

qn
1n

0 .20
1n

0.20
0.20
0.20
0.50
0. 50
1.0

0.20
0.20
n Rn

U.ZU
0 .20
0.20
0 .20
U. ZU
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
nqn
0.50

Acrolei-n
Methyl Iodide
Bromoethane
Acrylonitri-Ie
1, 1--Dichloropropene
Dibromomethane
'J., L, t, 2 -Tetrachl-oroethane
1, 2 -Dibromo- 3 -chloropropEne
L, 2, 3 -T r ichloropropane
trans-1, 4-Dichloro-2-butene
1, 3, 5-Trimethylbenzene
'J,, 2, 4 -T r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromi-de
B romoch L o romethane
2 ,2-Dich:-'oropropane
1, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2 -Chl-orotol-uene
4 -Chlorotoluene
tert-Butylbenzene
aec-Butylbenz€n€
4 -Isopropyltoluene
n-Butylbenzene
L, 2, 4 -T r ichlorobenzene
Naplrthalene
L, 2, 3 -T r ichLorobenzene

Reported in pglL (ppb)

Volatile Surrogate Recovery

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0. rl0
< 0.20 u

o.2L
< 0.50 u

19
< 0.50 u

recovered from an

in the presence of

2 -Chloroethylvinylether
acid preserved sample.

d4-1-,2-Dichl-oroethane 1028
d8-Toluene 95.3E
Bromofluorobenzene 94.72
d{-l-,2-Dichlorobenzene 101t

is an acid labile compound and may not be

EPA SI,tl-846 j-ndicates that vinyl chloride and styrene may degrade
acid preservative.

FOR}' I tt$$f ffiq : ffiffiffi"*C



ORGA}IICS ANAIYSIS DATA SHEET
Volatiles by Purge t Trap GClMS-r'Iethod SW8260C
Paqe L of 2

Lab Sample ID: VK65H
LIMS ID:1,2-18472
Matrix: Water
Data Rel-ease Authori-zed:
Report ed : l0 / 02 / 1.2

Arsbffsrb@
sampre rD : tdt{-12s-o92412lNcoRPoRATED

SEMPLE

Instrument/Anal-yst : NT3/PAB
Date Anal-yzed: 09/27 /).2 002 42

CiAS Nunber Analyte

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0 0 0 l_ 0 2 0 . 4 0 0 - 5 1 0
Date Sampled: 09/24/12

Date Received: 09/25/12

Sample Amount: 10.0 mL
Purqe Vol-ume: 10.0 mL

LOQ Result A

7 4-8'l-3 Chloromethane 0.50
1 4-83-9 Bromomethane 1.0
75-01-4 Vi-nyl Chloride O.2O
75-00-3 Chloroethane O.2O
75-09-2 Methylene Chloride 1.0
6'7 -64-1, Acetone 5 . 0
75-L5-0 Carbon Disulfide O.2O
75-35-4 1,l-Dichloroethene O.20
75-34-3 1, 1-Dichl-oroethane O.2O
156-60-5 trans-1,2-Dichl-oroethene 0.20
156-59-2 cis-1,2-Dichloroethene 0.20
67-66-3 Chl-oroform 0.20
107-06-2 1,2-Dichloroethane O.2O
78-93-3 2-Butanone 5.0
71-55-6 1-,1,1--Trichloroethane 0.20
56-23-5 Carbon Tetrachl-oride 0.20
108-05-4 Vi"nyl Acetate O.2O
75-27-4 Bromodichloromethane 0.20
78-87-5 1,2-Dichloropropane 0.20
10061-01--5 cj.s-1, 3-Dichloropropene 0.20
79-0t-6 Trichl-oroethene 0.20
),24-48-1, Dibromochloromethane 0.20
79-00-5 L,I,2-'Irichloroethane 0.20
11,-43-2 Benzene 0.20
L006I-02-6 trans-1-,3-Dichl-oropropene O.20
110-75-8 2-Chloroethylvinylether 1.0
'l 5-25-2 Bromoform O .20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
I2'l-1,8-4 Tetrachloroethene O.2O
19-34-5 1,L,2,2-Tetrachloroethane O.20
108-88-3 Toluene O.2O
108-90-7 Chlorobenzene O.2O
100-{1-{ Ethylbenzene 0.20
100-42-5 Styr€ne O.2O
'l 5-69-4 Trichl-orof l-uoromethane O .20
76-13-1 I,1,2-'lrichLoro-1,2,2-trifluoroethaneO.20
L796OL-23-1 n,p-Xylene 0. r10

95-tl7-6 o-Xylene O.2O
95-50-1 1,2-Dichlorobenzene 0.20
541-73-1 1,3-Dichlorobenzene 0.20
106-46-7 l,tl-Dichlorobenzene O.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 u

< Q.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u

3.e
3.1

o.26
< 0.20 u
< 0.20 u

0. 68
0. {3

< 0.20 u
< Q.20 u

1.1

FORI{ I EiFiSS : ffiffiffif*ffi



ORGAIIICS ATihIJYSIS DATA SHEET
Votatilee by Purge & Trap Gclf{S-f{,ethod
Page 2 of 2

Lab Sample ID: VK65H
LIMS IDz I2-184I2
Matri-x: Water
Date Analyzed: 09/21/12 00:42

CAS l{umber Analyte

sw8260c

QC Report No:
Drni anl- .

arsifisrb@
INCORPORATED

Sample ID: t{It-125-O92412
SAI'!PLE

VK65-Landau Associates
Cornwall-
0001020.400-s10

LOQ Reeult A

1,0'l -02-B
1 4-BB-4
7 4-96-4
107-13-1
563-58-6
7 4-95-3
630-20-6
96-12-8
96-L8-4
110-57-6
108-67-8
9s-63-6
87-68-3
106-93-4
7 4-9'7 -5
594-20-1
1,42-28-9
98-82-8
103-65-1
108-86-r_
95-4 9-8
106-43-4
98-06-6
135-98-8
99-8't -6
10 4 -51- 8

LZU-62- I
91"-20-3
81 -61-6

qn

1.0
0.20
1.0

0.20
0.20
0.20
0. s0
n trn

1.0
0.20
o.20
0. s0
U. ZU
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0 .20
0.20
0.20
0.s0
n Rn

0. s0

Acrolein
Methyl Iodide
Bromoethane
Acrylonitrile
l-, l- -Dichl-oropropene
Dibromomethane
'J-,'J-, L, 2 -Tetrachl-oroethane
1, 2 -Dibromo- 3-chl-oropropane
1 , ?-TFi alr'l arnnrzLr-rJ -Jpane
trans-1, 4-DichLoro-2-butene
1, 3, 5-Trimethyfbenzene
L, 2, 4-Trimethylbenzene
Hexachlorobutadlene
Ethylene Dibromide
Bromochloromethane
2,2-Dich:'oropropane
1,3-Dichloropropane
I sopropylbenz€ne
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4-Chloroto.Iuene
tert-Butylbenzene
eec-Butylbenzen€
4 -Isopropyltoluene
n-Butylbenzene
L ,2 , 4-Trichlorobenzene
Naphthalene
L, 2, 3 -! r ichLorobenzene

P6h^rt-6rl i n rra /T /nnh\r\eyv! tYt u \yye,

Volatile Surrogate Recovory

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o.29
< 0.20 u
< Q.20 U
< 0.2Q U
< 0.20 u
< 0.20 u

0.3s
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 u
< 0.50 U

recovered from an

in the presence of

d4-1,2-Dichloroethane 1038
d8-ToLuene 1018
Bromofluorobenzene 98.3t
d4-I,2-Dichl-orobenzene 96.12

2-Chl-oroethyJ.vinylether is an acid labile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservative.

FORM I



ORGA}IICS ANALYSIS DATA SHEET
Volatil-es by Purge & trap cclMsi-ldethod SW8260C
Paqe I of 2

Lab Sample ID: VK65I
LIMS ID: 3-2-184L3
Matrix: Water
Data Release Authorized:
Reported: 1.O/02/1.2

fiIsbH:tb@
INCORPORATED

Sample ID: MliI-115-O924L2
SAIvtPLE

f nstrument/Analyst : NT3/PAB
Date Ana1yzed: 09/2'l /12 07:08

CAS l{umber Analyte

QC Report No: VK65-Landau Assocj-ates
Project: Cornwall-

0001020.400-510
Date Sampled: 09/24/72

Date Received: 09/25/12

Sample Amount: 10. O mL
Purge Vol-ume: 10. 0 mL

LOQ Result A

7 4-87 -3 Chloromethane 0 . 50
'l 4-83-9 Bromomethane L.0
75-01-4 Viny1 Chloride 0.20
75-00-3 Chloroethane 0.20
15-09-2 Methylene Chloride 1.0
61-64-I Acetone 5.0
75-15-0 Carbon Disul-fide 0.20
75-35-4 l-,1-Dichloroethene 0.20
75-34-3 l-,1-Dichloroethane 0.20
156-60-5 trans-1,2-Dichl-oroethene O.20
156-59-2 cis-1,2-Dichloroethene O.2O
6'7-66-3 Chloroform 0.20
101-06-2 1,2-Dichloroethane O.2O
78-93-3 2-Butanone 5. 0
71-55-6 1,1,]--Trichloroethane 0.20
56-23-5 Carbon Tetrachl-oride O.2O
108-05-4 Vinyl Acetate O.2O
75-27-4 Bromodichloromethane 0.20
78-87-5 1,2-Dichloropropane O.2O
10061-01-5 cis-l,3-Dichloropropene O.2O
79-0I-6 Trichloroethene 0.20
124-48-I Dibromochl-oromethane 0.20
79-00-5 1.,L,2-!richloroethane 0.20
71,-43-2 Benzene 0.20
10061-02-6 trans-1,3-DichLoropropene O.20
110-75-8 2-Chl-oroethylvinylether 1.0
75-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBI() 5.0
591-?8-5 2-Hexanone 5.0
127-18-4 Tetrachloroethene 0.20
79-34-5 t,I,2,2-Tetrachl-oroethane 0.20
108-BB-3 Tofuene 0.20
108-90-7 Chlorobenzene O.2O
100-41-4 Ethylbenzene 0.20
100-42-5 Styrene 0.20
75-69-4 Trichl-orofl-uoromethane O.2O
'7 6-t3-t t , I ,2-Trichloro- 1, 2 ,2-trifluoroethaneO . 2 0
t19601,-23-1 m,p-Xylene 0.40
95-41-6 o-Xylene 0.20
95-50-1 1,2-Dichl-orobenzene 0.20
541-73-1 1,3-Dichlorobenzene 0.20
706-46-7 1, -Dichlorobenzene 0.20

< 0.50 u
< 1.0 U

< 0.20 u
< 0.20 u
< 1.0 U
< 5.0 U

< 0.2Q u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 U

< Q.20 u
< 0.20 u
< 0.20 u
< Q.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

FORM I i,. sBdffiEr-;: ffif,ftd:B{3 4 **-.F-**'4H.



#s8nst:@ORGAI.IICS ANALYSIS
VoLatiles by Ptrrge
Page 2 of 2

DATA SHEET
& Trap GClMfl-Method SW8260C

Lab SampJ-e ID: VK65I
LIMS IDz I2-I84I3
Matrix: Water
Date Analyzed: 09/27 /72 01.:08

CAS Number Anal-yte LOQ Resul.t A

sampre rD : MiI-11s-o92412lNcoRPoRATED
SAI'IPLE

QC Report No: VK65-Landau Associates
Project: Cornwal.l-

0001020.400-510

107-02-8
7 4-88-4
'7 4-96-4
107-13-1
5 63-58- 6
'7 4-95-3
630-20-6
96-1,2-8
96-78-4
110-57-6
108-67-8
9s-53-6
87-68-3
106-93-4
1 4-97 -5
594-20-'7
I42-28-9
98-82-8
103-65-1
108-86-1
95-4 9-8
to6-43-4
98-06-6
135-98-8
99-87-6
104-51-8
rzv-62- L
9r-20-3
87 -61,-6

5.0
1.0

0.20

U. ZU
v. zu
0.20
n En

0.50
1.0

0.20
0.20
0.50
0.20
U.ZU
0.20
u-zv
U. ZU
0.20
0.20
0.20
0.20
v. zv
v. zv
o.20
v. zu
0.50
ncn
0.50

Acrol-ei-n
Methyl Iodide
Bromoethane
Acrylonitrile
1,1-Dichloropropene
Dibromomethane
7, I, 1, 2-Tetrachloroethane
1, 2 -Dibromo- 3-chloropropane
I, 2, 3-'I r ichloropropane
trans-1, 4 -Dlchloro-2-butene
1, 3, 5-Tr j-methylbenzene
1,, 2, 4 -'I r imethylbenzene
Hexachlorobutadiene
EthyJ-ene Dibromide
Bromochl" orome thane
2 ,2-DichJ-oropropane
1, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2 -Chlorotol-uene
4-ChlorotoLuene
tert-Butylbenzene
sec-Butylbenz ene
l-Iaopropyltoluene
n-Butylbenzene
L, 2, 4 -'I r ichlorobenzene
Naphthaj-ene
L, 2, 3 -T r ichlorobenzene

P6n^rt- 6.l i n rrn /r /nnh\r\sl/vr l]9tD \ppe|

Volatile Surrogate Recowery

< 5.0 u
< l-.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0.35
< 0.20 u
< 0.50 u
< 0.50 u
< 0.50 u

recovered from arr

in the presence of

d4-'J.,2-Dichl-oroethane 106t
d8-Tol-uene 91 .12
Bromofluorobenzene 97.8t
d4-1-,2-Dichl-orobenzene 91.62

2-Chloroethylvinylether is an acid labile compound and may not be
acid preserved sampJ-e.

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservative.

FORM I L"s$.d'ffi ffi;' fift L+f_&4aflq
=r'-*+d



ANALYTICAL A
oRcArirrcs ANArrysrs DA*A sHEEr ftTi.TfFY
Vo1atiles by hrrge & Trap Gclt{S-t'lethod SW8260C Sanp].e ID: I{91-12D-O924L2
Page Tof2 SAMPLE

Lab Sample ID: VK65J QC Report No: VK65-Landau Associates
LIMS ID: ].2-L84L4 Proiect: Cornwal]

0001020.400-s10
Date Sampl-ed: 09/24/12

Date Received: 09/25/72

Sample Amount: 10.0 mL
Purge Vol-ume: 10.0 mL

CAS Number Analyte LOQ Result A

Matrix: Water /z
Data Rel-ease Authorizedt 7/f9
Reported: I0/02/L2 /

Instrument/Analyst : NT3/PAB
Date Analyzed: 09/21/12 01:34

7 4-87-3 Chloromethane 0.50
1 4-83-9 Bromomethane 1.0
?5-01-4 Vinyl Chloride 0.20
75-00-3 Chloroethane O.2O
15-09-2 Methylene Chloride 1.0
67-64-I Acetone 5.0
75-15-0 Carbon Disulfide 0.20
75-35-4 1,1-DichLoroethene 0.20
75-34-3 1, L-Dichloroethane O.2O
156-60-5 trans-1,2-Dichl-oroethene 0.20
156-59-2 cis-1,2-Dichloroethene 0.20
67-66-3 Chloroform O.2O
107-06-2 1,2-Dichloroethane O.2O
78-93-3 2-Butanone 5.0
71-55-6 1-,1-,1-Trichl-oroethane 0.20
56-23-5 Carbon Tetrachl-oride O.2O
108-05-4 Vinyl Acetate 0.20
75-21-4 Bromodichloromethane O.2O
78-87-5 1,2-Dichloropropane O.2O
10061-01-5 cis-1,3-Dj-chloropropene O.20
19-Ot-6 Trichloroethene Q.2O
1,24-48-I Dibromochloromethane O.2O
79-00-5 t,'J-,2-Trichl-oroethane 0.20
71,-43-2 Benzene O.2O
1,0061,-02-6 trans-1-,3-Dichloropropene O.20
110-75-8 2-Chloroethylvinylether 1.0
'7 5-25-2 Bromoform O .20
108-L0-1 4-Methyl-2-Pentanone (MIBI() 5.0
591-78-6 2-Hexanone 5.0
1,27-1,8-4 Tetrachl-oroethene 0.20
79-34-5 1-,1,2,2-Tetrachloroethane 0.20
108-88-3 Toluene O.2O
108-90-7 Chlorobenz€n€ O.2O
100-41-4 Ethylbenzene 0.20
100-42-5 Styrene 0.20'75-69-4 Trichlorofluoromethane 0.20
1 6-I3-t I, I,2-Trichloro-1, 2,2-trifluoroethane0 . 20
1,'79601-23-1 m,p-Xylene 0.40
95-47-6 o-Xylene O.2O
95-50-1 1,2-Dichlorobenzene Q.20
541-73-l- 1,3-Dichlorobenzene 0.20
106-46-7 1,4-Dichlorobenzene O.2O

< 0.50 u
< l_.0 u

< 0.20 u
< 0.20 u
< L.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 u

< 0.2Q u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u

L.2
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

FORI' I q.JE{ffi= #*ffiFffi



ORGA}IICS A}IAIYSIS DATA SHEET
.Volatiles by Purge & Trap cclllsl-Method SW8260C
Page 2 of 2

ANALYTICAL
RESOURCES
INCORPORATED

SanpJ-e ID: I{I{-12D-O924L2
SAMPI,E

VK65-Landau Associates
Cornwal-f
0001020.400-510

LOQ Reeu1t A

Lab Sample ID: VK65J
LIMS IDz ]-2-]84L4
Matrix: Water
Date Anal-yzed: 09/21/L2 0Lz34

CAS llumber Analyt€

QC Report No:
Drni aal- .

1,0't -02-8
't 4-88-4
'7 4-96-4
107-13-1
5 63-58- 6
'7 4-95-3
630-20-6
96-1,2-8
96-18-4
110-57-6
108-67-8
95-63-6
87-68-3
to6-93-4
't 4-97 -5
594-2Q-'t
r42-28-9
98-82-8
r- 0 3- 65- r-

108-86-1
9s-4 9-8
ro6-43-4
98-06-6
135-98-8
99-81 -6
104-s1-8
120-82-r
YT-ZU-J
87 -61-6

qn
-ln

0.20
1.0

u.zu
0.20
0.20
ncn
0. s0
1.0

0.20
o.20
n Rn

0.20
0.20
v.zv
0.20
v. zu
0.20
0.20
0.20
0.20
o.20
0.20
U. ZU
0.20
0. 50
0. 50
n qn

Acrolein
Methyl Iodide
Bromoethane
Acrylonitrile
1, 1-Dichloropropene
Dibromomethane
!, t, )., 2-Tetrachloroethane
1, 2 -Dibromo-3-chloropropane
1-, 2, 3-T r i-chloropropane
trans-1, 4-Dichloro-2-butene
1, 3, 5-Trimethylbenzene
I, 2, 4 -T r imethylbenzene
Hexachl-orobutadiene
Ethylene Dibromide
B romoch I o rome thane
2,2-Dich)-oropropane
1, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2 -Chl-orotoLuene
4 -Chl-orotol-uene
tert-Butylbenzene
s ec-Butylbenzene
4 - I sopropyl-tol-uene
n-Butylbenzene
I, 2, 4 -'I r :-chlorobenzene
Naphthalene
t, 2, 3 -! x ichlorobenzene

Reported in pg,/L (ppb)

Volatile Surrogat€ R€cov€ry

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 U
< 0.50 u

recovered from arr

in the presence of

d4-1-,2-Dichloroethane 104*
d8-Tol-uene 100t
Bromofluorobenzene 96.1\
dl-t,2-Dichlorobenzene 94.92

2-Chloroethylvinylether i-s an acid fabile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservative.

FORM I e-ti-{ffi^q : #&S4ffi&"ft*F



ORGANICS AI.IAIYSIS DATA SHEET
Volatilee by Purge & Trap GClufi-uethod SW8260C
Page L of 2

Lab Sample ID: VK65K
LIMS ID: L2-L841,5
Matrix: Water
Data Rel-ease Authorized:
Reported: 1-0/02/12

K

firssHsrb@
INCORPOR/\TED

Samp1e ID: lllt-11D-O924L2
SAMPI,E

Instrument/AnaIvst : NT3/PAB
Date Ana]yzed: Og/Zl /12 02;OO

CAS Number Analyte

QC Report No: VK65-Landau Associates
Project: Cornwafl-

0001020.400-510
Date Sampled: 09/24/1,2

Date Received: 09/25/12

Sample Amount: 10.0 mL
Purqe Volume: 10.0 mL

LOQ R€ault O

7 4-87-3 Chloromethane 0.50
1 4-83-9 Bromomethane l-.0
75-01-4 Vinyl Chloride O.2O
75-00-3 ChLoroethane 0.20
15-09-2 Methylene Chloride 1.0
67-64-I Acetone 5. 0

75-15-0 Carbon Digulfide 0.20
75-35-4 1,1-DichLoroethene 0.20
75-34-3 1,1-Dichloroethane 0.20
l-56-60-5 trans-1",2-Dichloroethene 0.20
1,56-59-2 cis-1,2-Dichloroethene 0.20
6'l-66-3 Chl-oroform 0.20
1,07-06-2 1,2-Dlchl-oroethane 0.20
78-93-3 2-Butanone 5.0
71-55-6 1-,1,1-Trichloroethane 0.2Q
56-23-5 Carbon Tetrachloride O.2O
108-05-4 Vinyl Acetate Q.20
'l 5-2'l -4 Bromodichloromethane O .20
78-8?-5 1,2-Dichloropropane 0.20
10061-01-5 cis-L,3-Dichloropropene 0.20
'l 9-01,-6 Trlchl-oroethene 0 .20
I24-48-I Dibromochloromethane O.2O
79-00-5 !,1,2-lrichforoethane 0.20
7t-43-2 Benzene 0.20
10061-02-6 trans-L, 3-Dichloropropene O.20
110-75-8 2-Chloroethylvinylether l-.0
75-25-2 Bromoform O.2O
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
121-18-4 Tetrachloroethene O.2O
'79-34-5 1-,1-,2,2-Tetrachforoethane O.20
108-88-3 Toluene 0.20
108-90-7 Chlorobenzene 0.20
100-41-4 Ethylbenzene 0.20
L00-42-5 Styrene 0.20
75-69-4 TrichLorofluoromethane 0.20
1 6-t3-t )- , L,2-'trichloro- L, 2 ,2-triflworoethane0 . 2 0

17960L-23-1 m,p-Xylene 0.40
95-41-6 o-Xylene O.2O
95-50-1 1,2-Dichlorobenzene O.2O
541-73-1 1,3-Dichlorobenzene O.2O
106-46-7 l-,4-Dichlorobenzene O.2O

< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 U

0.76
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< Q.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< t_.0 u

< 0.20 u
< 5.0 U
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.40 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

FORX.| I b-F{ffiffi' ffiffiffiffiffi



ORGAI{ICS AI{AIYSIS DATA SHEET
Volatilee by Purge t Trap GClMS-Method
Page 2 of 2

]JaD SamDre tu: vl(b5r1
LIMS IDz 1-2-L8415
Matrix: Water
Date Analyzed: 09/27 /12 02:00

c,AS Nunb€r Analyte

#slnslb@
sanpre rD : lfr-l1D-o92412lNcoRPoRATED

SAIvtPLE

VK65-Landau Associ-ates
Cornwal-l-
0001020.400-s10

LOQ R€sult A

sw8250c

QC Report No:
Drni onl- .

ro7 -02-8
1 4-88-4
1 4-96-4
r-07-13-1
5 63-s8-6
74-95-3
630-20-6
96-12-8
96-18-4
110-57-6
108-67-8
9s-63-6
87-68-3
r-06-93-4
7 4-97 -5
594-20-7
r42-28-9
98-82-8
103-65-1
108-86-1
95-4 9-8
106-43-4
98-06-6
r.3 5- 98- 8

99-87 -6
104-s1-8
120-82-1
YI-ZU_5
8't -61,-6

qn

1.0
v-zv
1.0

0.20
0.20
0.20
0.50
0. s0
1.0

0.20
0.20
0. s0
0.20
0.20
0.20
0.20
u-zu
0.20
0.20
0.20
U. ZU
u.zu
u. zu
0.20
0.20
0. s0
0. s0
0. s0

Acrol-ein
Methyl lodide
Bromoethane
Acrylonitrile
1, 1-Dichloropropene
Dibromomethane
L, )-, L, 2 -Tetrachl-oroethane
1, 2-Dibromo- 3-chloropropane
L, 2, 3 -'I r ichJ-oropropane
trans-1, 4 -Dichloro-2-butene
L, 3, 5-Trimethylbenzene
I, 2, 4 -'I r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochl o rome thane
2 ,2-DichJ-oropropane
1, 3-Di-chl-oropropane
Isopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4 -Chl-orotoluene
tert-Butylbenzene
s ec-Butylbenz ene
4- Isopropyltoluene
n-Butylbenzene
L, 2, 4 -'! r ichl-orobenzene
Naphthalene
!, 2, 3 -T r ichl-orobenzene

llahn rf a.l i n rrn /T. Innlr\r\eyv! les f rr FY / ! \ PPv /

VolatiLe gurrogat€ R€coweLA'

< 5.0 U
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 U
< 0.50 U

recovered from an

in the presence of

d4-L,2-Dichl-oroethane 104t
d8-Tol-uene 95. 0t
Bromoffuorobenzene 1018
d4-1,2-Dichlorobenzene 100t

2-Chloroethylvinylether is an acid l-abile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservatlve.

FORM I (J tf,-ffi.ff{ . ffFa#jffi {:,8{3



ORGAI{ICS AI.IAITYSIS DAIA SHEET
Volatiles by Purge t Trap GCllrffi-trlethod
Paqe L of 2

Lab Sample ID: VK65L
LIMS ID: 1,2-]-84]-6
Matrix: Water
Data Rel-ease Authorized:
Reported: I0/02/12

fnstrument/Analyst : NT3/PAB
Date Analyzed: 09/21 /12 02:26

cAS Nunber Analyt€

fiIs5fiS?!@
INCORPORATED

Sample ID: lllt-13D-O924L2
SAMPLE

VK65-Landau Associates
Cornwafl
0001020.400-510

sw8250c

QC Report No:
Drni anl- .

Date Sampled: 09 / 24 / 1,2

Date Received: 09/25/12

Sample Amount: 10.0 mL
Purqe Vol-ume: 10.0 mL

LOQ Result A

7 4-81-3 Chforomethane 0.50
1 4-83-9 Bromomethane 1. 0
15-0L-4 Viny1 Chloride 0.20
75-00-3 Chloroethane O.2O
75-09-2 Methylene Chloride 1.0
67-64-I Acetone 5.0
75-15-0 Carbon Disul-fide 0.20
75-35-4 1, 1-Dichloroethene O.2O
75-34-3 1, l"-Dichloroethane 0.20
156-60-5 trans-1,2-Dichl-oroethene 0.20
1,56-59-2 cis-1,2-Dichloroethene 0.20
67-66-3 Chloroform O.2O
107-06-2 1,2-Dichl.oroethane O.2O
78-93-3 2-Butanone 5.0
71-55-6 1, 1, l-Trichloroethane 0.20
56-23-5 Carbon Tetrachloride 0.20
108-05-4 Vinyl Acetate 0.20
75-2'l-4 Bromodichl-oromethane O.2O
78-87-5 l,2-Dichloropropane O.2O
10061-01-5 cis-1, 3-Dichl-oropropene 0.20
19-0),-6 Trichloroethene 0.20
124-48-I Dibromochl-oromethane O.2O
79-00-5 \,L,2-lrichl-oroethane 0.20
71-43-2 Benzene 0.20
10061--02-6 trans-1-,3-Dichloropropene O.20
110-?5-8 2-Chloroethylvinylether 1.0
15-25-2 Bromoform O.2O
108-10-1 4-Methyl-2-Pentanone (MIBK) 5. 0
591-78-6 2-Hexanone 5.0
L27-18-4 Tetrachloroethene 0.20
19-34-5 L,!,2,2-Tetrachloroethane 0.20
108-88-3 Tol-uene 0.20
108-90-7 Chlorobenzene 0.20
100-41-4 Ethylbenzene 0.20
100-42-5 Styrene 0.20
1 5-69-4 Trichlorofl-uoromethane O.20
76-13-1 7,I,2-TrichLoro-1,2,2-trifluoroethaneO.20
L1 960L-23- 1- m, p-Xylene 0 . 4 0

95-117-5 o-Xyl€n€ O.2O
95-50-1 1,2-Dichlorobenzene 0.20
541-73-1 1,3-DichLorobenzene 0.20
106-{6-7 1, tl-Dichlorobenzene O.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 U

< 0.20 u
< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o.20
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u

0. ?3
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u

0.37
< 0.20 u
< Q.20 U

0 .39

FORM I 1-s${f,+. ' &3#ffi1€ffi



ORGAI{ICS AT.IALYSIS DATA SHEET
Volati].es by Purge & Trap GClMS-Method Sw8260C
Page 2 of 2

Lab SampJ-e ID: VK65L OC Report No:
LIMS ID: 72-78416 Proiect:
Matrix: Water
Date Anal-yzed: 09/27 /12 02226

CAS Number Anal.yt€

f,rsifisrb@
INCORPORATED

SaupJ.e ID: ll9t-13D-O924L2
SAMPI,E

VK65-Landau Associates
Cornwal,l-
0001020.400-510

LOQ Result O

]-0't -02-8
'14-88-4
7 4-96-4
Lu /-l_J--L
5 63- 58- 6
7 4-95-3
630-20-6
96-12-8
96-18-4
110-57-6
r-08-67-8
95-63-6
87-68-3
106-93-4
7 4-97 -5
594-20-'7
L.tz-zd->
98-82-8
103-65-1
r-08-86-1
95-4 9-B
106*43-4
98-06-5
13s-98-8
99-8't -6
10rt-51-8
rzu-62- r
91-20-3
87 -61-6

qn

1.0
0.20

f.u
0.20
0.20
0.20
0.50
0. 50

t_.0
0 .20
0.20
0.50
0.20
0.20
u.zv
0.20
o.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
o.20
0. 50
0.50
0. s0

Acrolein
Methyl Iodide
Bromoethane
Acrylonitrile
L, 1-Dichloropropene
Dibromomethane
)-, L,')-, 2 -Tetrachl-oroethane
1, 2-Dibromo-3-chloropropane
1, 2, 3-Trichloropropane
trans-1, 4-Dichloro-2-butene
1, 3, 5-Trimethylbenzene
L, 2, 4 -l r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochl oromethane
2,2-Dich1oropropane
L, 3-Dichloropropane
Ieopropylb€nzen€
n-Propylbenzene
Bromobenzene
2 -Chl-orotol-uene
4 -Chlorotoluene
tert-Buty].benzene
sea-Butylb€nzene
4 - I sopropyltoluene
n-Butylbenzene
1,, 2, 4 -! r ichlorobenzene
Naphthalene
L, 2 , 3-'Iri-chlorobenzene

Pannrtarl i n rta /r /nnl.r\
^sPv!usu 

frr rrlJtD \PPut

Volatile Surrogate R€cov€ry

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0. s8
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o.22
0.86

< 0.20 u
0.41

< 0.50 u
0. ?1

< 0.50 U

recovered from an

in the presence of

2 -Chloroethylvinylether
acid preserved sample.

d4-1-,2-Dichloroethane 106?
d8-Toluene 95.8E
Bromofluorobenzene 94.5t
d4-'J-,2-Dichl-orobenzene 91.72

is an acid l-abil-e compound and may not be

EPA SW-846 indicates that vinyl chloride and styrene may degrade
aci-d preservative.

FORM I L-';H.f ffiffi ' ffiffiffis-i 4



ORGAI{ICS AI{AIYSIS DATA STIEET
Volatileg by Purge & Trap Gc/Ms-f'tethod
Page t of 2

Lab Sample ID: VK65M
LIMS ID: I2-I84I'7
Matrix: Water .4
Data Re]ease Authorized: /Reported: I0/02/12

Instrument,/Anal-yst : NT3 /PAB
Date Anal-yzed: 09/27 /L2 02t52

CAS Number Anal-yte

firs5fisrb@
INCORPORATED

Sanple ID: I4!{-DUP-O924L2
SATPIJE

sw8250c

QC Report No: VK65-Landau Associates
Project: CornwaLl

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/12

Sample Amount: 10.0 mL
Purge Vol-ume: 10.0 nL

LOQ Result A

1 4-87 -3 Chloromethane 0. 50
'7 4-83-9 Bromomethane 1. 0
75-01,-4 Vinyl Chloride 0.20
75-00-3 Chloroethane O.2O
15-09-2 Methylene Chl-oride 1.0
67-64-1 Acetone 5. 0
75-15-0 Carbon Disulfide 0.20
75-35-4 1, 1-Dichloroethene O.2O
75-34-3 1, 1-DichLoroethane O.2O
156-60-5 trans-L,2-Dj-chloroethene 0.20
1,56-59-2 cis-l,2-Dichl-oroethene O.20
67-66-3 Chl-oroform O.2O
1,0'l-06-2 1,2-Dichloroethane 0.20
78-93-3 2-Butanone 5.0
7l--55-6 1,1,1-Tri-chloroethane 0.20
56-23-5 Carbon Tetrachloride 0.20
108-05-4 Vlnyl Acetate O.2O
75-27-4 Bromodichloromethane 0.20
78-87-5 l,2-Dichloropropane O.2O
10061-01-5 cis-1,3-Dichloropropene O.20
79-01-6 Trichloroethene O.2O
124-48-1, Dibromochl-oromethane O.2O
7 9-00-5 !,1- ,2-lrlchloroethane 0. 20
7t-43-2 Benzene O.2O
L0061-02-6 trans-1, 3-Dichl-oropropene O.2O
110-75-8 2-Chloroethylvinylether 1.0
75-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
59L-78-6 2-Hexanone 5.0
1,2'7-18-4 Tetrachloroethene 0.20
19-34-5 1-,L,2,2-Tetrachl-oroethane 0.20
108-88-3 Toluene O.2O
108-90-? Clrlorobenzene 0.20
100-41-4 Ethylbenzene 0.20
100-42-5 Styrene O.2O
'15-69-4 Trichlorofluoromethane 0.20
7 6- 13- 1 L, L ,2-'IrichJ-oro- 1, 2 ,2-tr!f luoroethaneO . 2 0
L7960I-23-1 m,p-Xylene 0.40
95-47-6 o-Xy1ene 0.20
95-50-1 1,2-Dichlorobenzene 0.20
541-73-1 1,3-Dichl-orobenzene 0.20
106-45-? 1,{-Dichlorobenzene O.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< Q.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 U
< 5.0 U

< 0.20 u
< o-20 u
< 0.20 u

1.0
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.40 U

o.24
< 0.20 u
< 0.20 u

0. {9

FORM I tJFd"tr:{:A' ffi#lfiffitj'#t



ORGAI{ICS ANAI,YSIS DATA SHEET
Volatiles by Purge & Trap cc/Mst-t'lethod
Page 2 of 2

Lab Sample ID: VK65M
LIMS ID: L2-18417
Matrix: Water
Date Analyzed: 09/27 /I2 02:52

CjAS Number Analyt€

firstffsrb@
INCORPORATED

Sample ID: I'i}I-DUP-O924L2
SAMPI,E

VK65-Landau Associates
Cornwal-l-
0001020.400-510

LOQ Reeu].t a

sw8250c

QC Report No:
Drn.i anl- .

1,01-02-8
1 4-88-4
7 4-96-4
107-13-1
563-58-6
1 4-95-3
630-20-6
96-1,2-8
96-1,8-4
110-s7-6
108-67-8
9s-63-6
87-68-3
106-93-4
1 4-97 -5
594-20-7
142-28-9
98-82-8
103-65-1
108-86-1
95-4 9-8
ro6-43-4
98-06-6
135-98-8
99-87-6
10{-51-8
L20-82-1,
vr-zu-5
87 -61-6

1.0
0.20

1n
v.zv
0.20
0 .20
ncn
nqn

t-. 0

0 .20
U.ZU
0. s0
0.20
0.20
0.20
0 .20
o.20
0.20
0.20
0.20
0.20
0.20
0 .20
0 .20
o.20
0.50
0.50
0. s0

Acrolein
Methyl lodide
Bromoethane
Anrrrl nn i t-ri 1o

1, 1-Dichloropropene
Dibromomethane
I, L, I, 2-Tetrachl-oroethane
1, 2-Dibromo- 3-chf oropropane
L, 2, 3-T r ichloropropane
trans- 1-, 4-DichIoro-2-butene
1, 3, 5-Trimethylbenzene
1, 2, 4 -"I r imethylbenzene
Hexachl-orobutadiene
Ethylene Dibromide
B romo ch1 o rome thane
2,2-DichJ-oropropane
1-, 3-Dichloropropane
Isopropylbenzen€
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4-ChLorotoluene
tert-Butylbenzene
sec-Butylb€nzen€
l-Isopropyltoluene
n-Butylbenzene
t, 2, 4 -T r ichlorobenzene
Naphthalene
1- ,2 , 3-'Iri-chlorobenzene

Reported in pgll, (ppb)

Volatile Surrogate R€covery

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< t-.0 u

< 0.20 u
< 0.20 u
< 0.50 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0.59
< 0.20 u
< Q.2Q U
< 0.20 u
< 0.20 U
< 0.20 u

L.2
2.4

0. rtl
< 0.50 u
< 0.50 u
< 0.50 U

2-Chl-oroethylvinylether
acid preserved sample.

d4-1-,2-DichLoroethane 106t
d8-Toluene 91 .62
Bromofluorobenzene 95. 5t
d4-)-,2-Dichlorobenzene 103t

is an acid 1abi1e compound and may not be

EPA SW-846 indicates that vinyl chl-oride and styrene may degrade
aci-d preservative.

recovered from an

in the presence of

FORI{ I q-'*F{#ffi : ffiffi#*.$S



i:sbffs?:@
INCORPORATEDORGAI{ICS AI{ATYSIS DATA SHEET

volatiles by Purge & Trap GclMs-r'!6thod sw8260c
Page L of 2

Lab Sample ID: VK65P
LIMS ID: 12-18420
Matri-x: Water
Data Rel-ease Authorized:
Reportedz I0/02/1.2

Sample ID: TBS
SAMPI,E

QC Report No: VK65-Landau Associates
Project: Cornwall

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/12

Sample Amount: 10.0 mL
Purge Volume: 10.0 mL

LOQ Result A

Instrument,/Analyst : NT3/PAB
Date Anal-yzed: 09/27 /1,2 03:18

CAS Numb€r Analyte

7 4-8'l -3 Chl-oromethane 0. 50
7 4-83-9 Bromomethane 1.0
75-01-4 Vinyl Chloride 0.20
75-00-3 Chloroethane 0.20
'l 5-09-2 Methyl-ene Chloride 1 . 0
67 -64-1, Acetone 5. 0
75-15-0 Carbon Disul-fide 0.20
75-35-4 1,1-Dichl-oroethene 0.20
75-34-3 1, 1-Dichloroethane 0.20
156-60-5 trans-1,2-Dichl-oroethene 0.20
1,56-59-2 cis-l-,2-Dichloroethene 0.20
61-66-3 Chl-oroform 0.20
107-06-2 1,2-Dichloroethane 0.20
78-93-3 2-Butanone 5.0
71-55-6 1, 1, 1-Trichloroethane 0.20
56-23-5 Carbon Tetrachloride O.2O
108-05-4 Vinyl Acetate 0.20
75-27-4 Bromodichloromethane 0.20
78-87-5 1,2-Dichloropropane 0.20
10061-01-5 cis-1,3-Dichloropropene 0.20
19-01-6 Trichl-oroethene 0.20
124-48-1 Dibromochloromethane 0.20
79-00-5 L,L,2-Trichloroethane 0.20
7I-43-2 Benzene 0.20
10061-02-6 trans-1, 3-Dichl-oropropene 0.20
110-75-8 2-Chloroethylvinylether 1.0
15-25-2 Bromoform O.2O
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
12'7 -L8-4 Tetrachl-oroethene 0 .20
19-34-5 1-,1-,2,2-Tetrachl-oroethane O.20
108-88-3 Toluene 0.20
108-90-7 Chforobenzene Q.2O
100-41-4 Ethylbenzene 0.20
100-42-5 Styrene 0.20
15-69-4 Trichlorofluoromethane 0.20
7 6-)-3-L I, !,2-Trichloro-1, 2,2-triflworoethane0 . 20
L'1960L-23-1 m,p-Xylene 0.40
95-47-6 o-Xylene 0.20
95-50-1 1,2-Dj-chLorobenzene 0.20
541-?3-1 1,3-Dichlorobenzene O.2O
tO6-46-'7 1, A-Dichl-orobenzene O.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< o.2Q u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

FORM I {.iE-dffi"ffie ' ffi#rffit&E"5



firstfislb@
INCORPORATEDORGA}iIICS A}IAIYSIS DATA SHEET

Volatiles by Purge g trap GClMS-Method
Page 2 of 2

Lab Sample fD: VK65P
LIMS ID:. l2-1842O
Matrix: Water
Date Analyzed: 09/21/!2 03:1,8

GAS Number Analyte

sw8250c Saup1e ID: TBS
SEMPI.E

Report No: VK65-Landau Associates
Project: CornwaLl-

0001020.400-510

r.oQ Result A

ro'7-02-8
7 4-88-4
7 4-96-4
107-13-1
563-58-6
7 4-95-3
630-20-6
96-12-8
9 6-18-4
110-57-6
r-08-67-8
9s-63-6
87-68-3
r-06-93-4
7 4-9't -5
s94-20-7
1,42-28-9
98-82-8
10 3- 65- r-

108-86-1
95-4 9-8
1,06- 43- 4

98-06-6
13s-98-8
99-87 -6
104-51 -8
r20-82-t
91,-20-3
87 -6),-6

RN

1n
0.20
1.0

o -20
0.20
v.zv
n qn

0.50
1.0

v-zu
0.20
0.50
0 .20
0 .20
0.20
0 .20
U.ZU
0.20
0.20
0 .20
0.20
0 .20
0.20
0.20
0.20
0. 50
0. 50
n Rn

Acrolein
Methyl lodide
Bromoethane
Acrylonitrile
1, 1-Dichloropropene
Dibromomethane
!, I, L, 2-Tetrachloroethane
1, 2 -Dibromo-3 -chloropropane
t, 2, 3 -T r ichloropropane
trans-1, 4 -Dichl-oro-2-butene
1, 3, 5-Trimethylbenzene
!, 2, 4 -! x Lmethylbenzene
Hexachl-orobutadiene
Ethylene Dibromide
Bromochlo romethane
2 ,2-Dic}:loropropane
1, 3-Dichl-oropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2-ChLorotoluene
4 -Chl-orotoluene
tert-Butylbenzene
s ec-Butylbenzene
4- Isopropyltoluene
n-Butylbenzene
t, 2, 4 -I r ichl-orobenzene
Naphthalene
L, 2, 3 -T x ichlorobenzene

Pan^rJ-a.l i n rrn /t. /nnlr'\\yyp t

VoJ.atile Surrogate R€cov€ry

< 5.0 U
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o-20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.2Q u
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 u
< 0.50 u

recovered from an

in the presence of

2-Chf oroethylvinylether
acid preserved sample.

dA-I,2-Dichloroethane l-04t
d8-Toluene 95.4t
Bromofluorobenzene 96.72
d4-1,2-Dichlorobenzene 95.68

is an acid labile compound and may not be

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservati.ve.

FORM I qiE4:ffiffi : ffiffiffia**



AXsbfisft@
INCORPORATED

Matrix: Water

ARI ID C].ient ID

VOA SURROGATE RECOVERY SI'MIIARY

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510

P\T DCE TOL BEts DCB TOT OUT

MB-092612A
LCS-0926L2A
LCSD-O926L2A
VK65A
VK65B
VK65C
VK65D
VK65E
VK65F
VK65G
VK65H
VK65 I
VK65J
VK65K
VK65L
VK65M
VK65P

sw8260c
(DCE)
/TAT \\ rvu/
I RIiR 1

Inr'R\

Method BIank
Lab Control-
Lab Control Dup
MW-]-sD-09241.2
MW-16D-0924L2
wfi-I4D-092412
MW-t-5S-092412
vM-L63-09241.2
wl-t4s-o924L2
MW-13S-092412
wfi-I2S-0924I2
wfl-Lts-o92412
wfi-t2D-092412
Wrl-LLD-092412
MW-13D-0924 12
MW-DUP-0 9241.2
TBS

d4 -L, 2-Dichloroethane
d8 -Tol-uene
Bromofluorobenzene
d4-1" ,2 - Di chloroben zene

LCS/MB IJIMITS

( 80-120 )

(80-120)
(80-120)
(80-120)

10
10
10
10
10
10
10
10
10
10
10
10
'ln

J-U

10
10
10

104?
103t
101?
1088
L02Z
100?
110I
105?
110 ?
L02Z
10 3t
10 6?
104?
104t
10 68
10 68
104t

98.3t
95.33
96.42
95.9?
95.22
94 .42
96.18
95.98
93.3?
95.3?
101t

9't .12
10 0?

95.0?
9s.8?
91.62
95.4t

97.3t
94.88
93.38
93.58
98.72
97.L2
96.3?
93.98
92 .62
94.-tZ
98.3r
97.88
96.-12
101t

94.5t
95.5t
96.12

98.6?
100?

98.5?
103?
L02Z
1048
ro2z

99.08
99.0?

101?
96.12
97 -62
94. 98

1008
91 .12

1038
95.68

QC LIMITS

(80-130)
( 80-120 )

( 80-120 )

( 80-120 )

n
n
n

0
U

0
n
n
n
n
n
n
n
n
n

Prep Method: SW5030B
Log Number Rangel. L2-L8405 to l2-1,842O



ORGA}TICS AIiIATYSIS DATA SHEET
VoJ.atiJ.es by Purge & Trap cclMSt-Method SW8260C
Paqe L of 2

Lab Sample ID: LCS-09261,2A
LIMS ID:12-18405
Matrix: Water ,4
Data Release Autho rizedt /bReported: 1.O / 02 / 12

Instrument/Analyst LCS: NT3/PAB
LCSD: NT3/PAB

Date Analyzed LCS: 09/26/12 L9z57
LCSD: 09/26/12 20223

Analyte

Sample ID: LCS-092612A
I.AB CONTROI]

QC Report No: VK65-Landau Associates
Project: Cornwall

0 0 0 1 0 2 0 . 4 0 0 - 5 r_ 0
Date SampJ-ed: NA

Date Received: NA

Sample Amount LCS: 10.0 mL
LCSD: 10.0 mL

Purge Volume LCS: 10.0 mL
LCSD: 10.0 mL

fiIs:fiStb@
INCORPORATED

SAMPI,E

Spike LCg
Add€d-LCS R€covery

Spike
LCSD Add€d-LCSD

tcsD
Recovery RPD

Chl-oromethane 8.71
Bromomethane 9.01
Vinyl Chloride 9.46
Chloroethane 8.58
Methylene Chl-oride 8 .6'l
Acetone 48.6
Carbon Disulfide 9.00
1,1-Dichloroethene 9.22
1, 1-Dichloroethane 9.48
trans-L,2-Dichl-oroethene I.7 6
cis-l-,2-Dlchl-oroethene 8. 1l-
Chl-oroform 9. 55
1,2-Dichloroethane 9.'13
2-Butanone 55.2
1, 1, 1-Trichloroethane 9.19
Carbon TetrachLoride 8.27
Vinyl Acetate 9.52
BromodichLoromethane 9.38
L,2-Dichl-oropropane 9.16
cis-1,3-Dichloropropene 8.99
Trichloroethene 9.05
Dibromochloromethane 9. 85
I,I,2-Trichloroethane 8. 88
Benzene 9.66
trans-1-, 3-Dichl-oropropene 8.71
2-Chl-oroethyJ-vinylether 8.84
Bromoform 9. 95
4-Methyl-2-Pentanone (MIBK) 52.3
2-Hexanone 55.3
Tetrachl-oroethene 9. 61
I,t,2,2-Tetrachloroethane 1-1-.2
Tol"uene 9 .2),
ChLorobenzene l-0.3
Ethylbenzene 10.4
Styrene LO.2
Trichlorofluoromethane 8.81
1,,1,,2-'Irichloro-1,2, 2-trtfluoroetha 8. 81
m,p-Xy1ene 19.8
o-Xylene 10. 3
1,2-Dichlorobenzene 10.4
l,3-DichLorobenzene 10.2
1, -Dichlorobenzene 10.2
Acrol-ein 4'7.2
Methy1 lodide 9.05
Bromoethane 8.55
Acrylonitrile 8.83
1, 1-Dichl-oropropene 9.06
Dibromomethane 8.82

10. 0
10.0
10.0
10. 0
10. 0
50.0
10. 0
r-0.0
10.0
10.0
10. 0
10. 0
10. 0
s0. 0
10.0
10.0
r-0.0
10. 0
10.0
10.0
10.0
10.0
10.0

10.0
10.0
10.0

50. 0
r.0.0
10.0
10.0
10.0
10.0
10.0
r-0.0
10.0
2Q -O
r-0.0
10.0
10.0
10.0
50. 0
10.0
10.0
10.0
10.0
10.0

87.'72
90. 1r
94.6t
85. 88
86.72
97 .22
90. 0t
92.2*
94.8r
87.6t
81.1t
95.5r
97.3r
110I

91. 9r
82.72
95.22
93. 8r
91. 6r
89.9E
90.58
98.5E
88.8E
96.62
87.1t
88.4*
99.5r

10 5t
1- 118

96. 1r
1,1,2*

92.r*
103t
104t
1,02*

88.18
88. t_t
99.0E

1038
1048
1,022
1022

94 .42
90.5t
85. 5t
88.38
90.68
88.22

8.46
8.23
8.99
8.36
I .02
41 .9
8.76
8.49
9 .49
8.43
8.2'7
9 .21
9 .10
55. 1
8.61
8.54

9.36
9.44
8.72
9.33
o 11

8. 87
9 .66

8.94
10.3
52.'7
53.7
9 .67
11. 1

9.1,6
10.0
10.0
9 .92
8.43
8. s9
1,9.7
9.14
10.0
10.2
10. 1

48 .4
8.93
8.70
9.03
9 .01
I .67

10.0
r-0.0
10.0
10.0
10.0
qnn

r-0.0
10.0
10.0
10.0
10.0
10.0
s0.0
r_0.0
10.0
10.0
r-0.0
r"0.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
t0.0
s0.0
50.0
10.0
10.0
10.0
10.0
r-0.0
r-0.0
10.0
10.0
20.0
10. 0
10.0
10.0
10.0
qnn

1-0.0
10.0
10.0
10. 0
10.0

84.6t 3.6E
82.38 9.0r
89. 9r s.1r
83.61 2.62
80.22 7 .82
95. 81 1.5?
87 . 61 2.72
84 . 98 8.22
94 .9* 0. 1?
84 . 3* 3.83
82.72 2.02
92.12 3. 0t
97 . 0r 0.3r
110E O.2Z

86. 18 6. 5r
85. 4* 3.2\
91. 8* 3. 6r
93.6r O.2Z
94.42 3.0t
8't .22 3.0t
93.31 3.0r
9'7.7* 0.8t
88.7t 0. 1t
96. 6t 0.0s
85. 91 1.4r
89. 4t 1.l-?
1038 3. s8
105t 0.8t
107t 2.9\

96.?r 0.6r
111t 0. 9t

91. 6E 0.5t
100t 3.0t
1001 3. 9r

99.22 2.82
84.3E 4.42
85. 98 2.52
98.5t 0. sr
97 .42 s. 68
1001 3. 9r
1,022 0.0t
1018 1.0t

96.81 2.52
89.31 1.3E
87.0t 1_.72
90.31 2.2*
90.78 0. 1t
86.78 1.7t

FORII III 6 EriF.i": . .a#&E! "++-JH ts*Tn ffiffi#TM s



ORGAI.IICS ANAIYSIS DATA SHEET
Volatiles by Purge & Trap GClufl-uethod Sw8260C
Page 2 of 2

SampJ.e ID: LCS-092612A
I.AB CONIROL

QC Report No: VK65-Landau Associates
Project: Cornwal-1

0001020.400-510

AXsbffS?:@
INCORPORATED

SAMPLE

Lab Sample ID: LCS-0926I2A
LIMS ID: 12-18405
Matrix: Water

Analyte LCS
Spike LCS

Added-LCS R€covery
Spike

LCSD Add€d-LCSD
LCSD

R€cov€ry RPD

)-, 1, t, 2-Tetrachl-oroethane
1, 2 -Dibromo-3 -chloropropane
1-, 2, 3 -'I r ichloropropane
trans-L, 4-Dichloro-2-butene
1-, 3, 5-Trimethylbenzene
I, 2, 4 -T r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochl-o romethane
2,2-Dic}:l-oropropane
1,3-Dichloropropane
I s opropyfben zene
n-Propylbenzene
Bromobenzene
2 -Chl-orotol-uene
4 -Chl-orotoluene
tert-Butylbenzene
s e c-But ylben z ene
4 -Isopropyltoluene
n-Butylbenzene
1, 2, 4 -'I r rchlorobenzene
Naphthalene
!, 2, 3-T r ichlorobenzene

9.20 10.0
10.0 10.0
11.0 10.0
10.4 r.0.0
tr.2 10. 0
11.0 10. 0
8.94 10.0
8.67 10. 0
9.57 r-0. 0
7.38 10. 0
10.4 10. 0
11.1 10. 0
L0.7 r-0.0
10. 1 10.0
10. 6 10.0
10. B r-0.0
10. 6 r-0.0
r-0. 8 10.0
10.3 t-0.0
10. s 10.0
9.99 r.0.0
1,1,.7 10. 0
I0.2 10. 0

PannrfaA i n

92.O2
100t
l-10g
t-04E
),),2*
110I

89.4S
86.7r
95.79
73. 88

104E
11L t
107t
101t
10 6t
108E
10 6E
108t
1038
10 5E

99. 9t
L77Z
ru z6

ps/L (ppb)

93.4r r-.5S
91 .42 2 .62
1098 0. 98

99.7t 4.22
L1,22 0. 0t
109t 0.98

85.22 4 . 8E
86.9t 0.22
1011 5. 4*

70. 0E 5.3E
1048 0.0*
114E 2.'t*
110t 2.82
104r 2.9*
108t 1. 9t
108t 0.0r
106t 0.08
l-081 0. 0t
101t 2.OZ
101t 3. 9t

93. 3t 6. 8t
1098 7. 1r

94 .31 7. 8t

9.34
9.7 4
1n o

9 .9'7
II .2
1n o

I.s2
8. 69
10.1
7.00
10.4
tr.4
11.0
10.4
l_0.8
t0.8
10. 6
IU. U

10. 1

10.1
9.33
10. 9
9.43

1-0.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
1,0.0
r.0.0
10.0
10.0
10.0
r-0.0
10.0
r.0.0
10.0
r_0.0
r-0.0
10.0
10.0

RPD caLculated using sample concentrations per SW846.

VoJ.atiJ.e Surrogate Recovery

d4 -I, 2 - Dichloroethane
d8 -Toluene
Bromof l-uorobenzene
d4-1- ,2 - Di chl-orobenz ene

LCS LCSD
1038 101?

95.38 96.42
94.8? 93.38
1008 98.5?

FORD{ III



irstfis*@
INCORPORATEDORGAI{ICS AI.IAIYSIS DATA SHEET

Volatiles by Purge & Irap GClMll-Method SW8260C
Paqe t of 2

Lab Sample ID: MB-0926L2A QC
LIMS ID:12-18405
Matrix: Water ,.74
Data Release Authorized. ///)
Reported: I0/02/12 y' (v

Instrument/Analyst : NT3/PAB
Date Anal-yzed: 09/26/1,2 20:49

Sample ID: MB-092612A
METHOD BI.AI{K

Report No: VK65-Landau Associates
Project: Cornwal-L

0 0 0 1 0 2 0 . 4 0 0 - 5 r_ 0
Date S.amnl arl: NA

Date Received: NA

Sample Amount: 10.0
Purge Vol-ume : 10 . 0

mL
mL

Regult Ar.oQCAS Number Analyte

7 4-8'7-3 Chloromethane 0.50
14-83-9 Bromomethane 1.0
75-01-4 Vinyl Chloride O.20
75-00-3 Chloroethane O.2O
'l 5-09-2 Methylene Chl-oride 1 . 0
6'l -64-I Acetone 5 . 0
75-15-0 Carbon Disulfide 0.20
?5-35-4 1,1-Dichloroethene 0.20
75-34-3 1,l--Dichl-oroethane 0.20
156-60-5 trans-1,2-Dichloroethene O.20
756-59-2 cis-1,2-Dichloroethene O.2O
67-66-3 Chloroform 0.20
1,O'7 -06-2 1, 2-Dichl-oroethane O .20
78-93-3 2-Butanone 5.0
71-55-6 1, 1, 1--Trichloroethane 0.20
56-23-5 Carbon Tetrachloride O.2O
108-05-4 Viny1 Acetate O.2O
75-2'7-4 Bromodichl-oromethane 0.20
78-87-5 1,2-Dichloropropane O.2O
10061-01-5 cis-1,3-Dichloropropene 0.20
79-01-6 Trichloroethene 0.20
124-48-), Dibromochloromethane 0.20
79-00-5 L,1-,2-Trichl-oroethane 0.20
71-43-2 Benzene 0.20
10061-02-6 trans-1,3-Dichl-oropropene 0.20
110-75-8 2-Chloroethylvinylether 1.0
75-25-2 Bromoform O.2O
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
1,2'l -I8-4 Tetrachloroethene 0.20'79-34-5 1,)-,2,2-Tetrachloroethane 0.20
108-BB-3 Tofuene 0.20
108-90-7 Chlorobenzene 0.20
1,00-41-4 Ethylbenzene O.2O
IO0-42-5 Styrene 0.20
75-69-4 Trichl-orofluoromethane O.2O
76-13-1'J.,t,2-Trichloro-1,2,2-trifluoroethaneO,20
17960L-23-1 m,p-Xylene 0.40
95-4'7-6 o-Xylene 0.20
95-50-1 l.2-Dichlorobenzene 0.20
541,-'13-1 1,3-Dichlorobenzene 0.20
L06-46-7 1-,4-Dichlorobenzene 0.20

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< Q.20 U
< 0.20 u
< 0.20 u
< 0.20 u
< t-.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< o.2Q u
< o.20 u
< o.2Q u
< 0.20 u
< 0.20 u
< o.20 u
< 0.40 U
< o.20 u
< 0.20 u
< 0.20 u
< 0-2Q u

FOR!4I I



ArsbHsrb@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SITEET

Volatiles by Purge 6 Trap GClllfi-ldethod
Page 2 of 2

Lab Sample ID: MB-O926I2A
LIMS ID:12-18405
Matrix: Water
Date Anal-yzed: 09/26/L2 20:49

CiAS Number Analyte

sw8260c

QC Report No:
Drai ant .

Samp1e ID: MB-092612A
METHOD BI,AbIK

VK65-Landau Associates
Cornwal-L
0001020.400-510

LOQ ResuJ.t A

1,0't -02-8
7 4-88-4
7 4-96-4
107-13-1
s63-58-6
1 4-95-3
630-20-6
96-12-8
9 6-r-8-4
110-57-6
108-67-8
95-63-6
87-68-3
106-93-4
't 4-97 -5
594-20-'t
1,42-28-9
98-82-8
103-65-1
108-86-1
9s-4 9-8
r06-43-4
98-06-6
135-98-8
99-8't -6
10 4 -51- I
LZU-62--L
9I-20-3
87 -6I-6

qn
t-. 0

0.20
1.0

0.20
0.20
0.20
0. s0
0. s0
1.0

0.20
0.20
n (n
0.20
v. zu
U. ZU
v-zu
0.20
0.20
v.zu
0.20
0.20
0.20
U. ZU
0.20
o .20
0. 50
0.50
0.50

Acrolein
Methyl Iodide
Bromoethane
Acrylonitrile
1, 1-Dichloropropene
Dibromomethane
I, 7, )-, 2-Tetrachl-oroethane
1, 2 -Dibromo-3 -chl-oropropane
1 , ?-T-.i ah r aran*,L, ., J- L L LcrlfuruIJrOpane
t rans- 1-, 4 -Dichl-oro- 2 -butene
1, 3, 5-Trimethylbenzene
1, 2, 4 -! r imethylbenzene
Hexachlorobutadlene
Ethylene Dibromide
Bromochl oromethane
2,2-Dicl::.oropropane
L, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2 -Chl-orotoluene
4-ChlorotoLuene
tert-ButyLbenzene
sec-ButyJ-benz ene
4 - Isopropyl-toluene
n-Butylbenzene
!, 2, 4 -T r ichlorobenzene
Naphthalene
t, 2, 3 -T r ichlorobenzene

Reported in pgll, (ppb)

Volatile Surrogate R€cov€ry

< 5.0 U
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0,20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 U
< 0.50 u

d4-I,2-Dichloroethane 104t
d8-Tol-uene 98.3t
Bromofl-uorobenzene 97.3t
d4-1,,2-DichLorobenzene 98.6t

FORM I tJ$f ffiE ffiffiffiqfR



ORGA}IICS AI.IALYSIS DATA SHEET
SeuivoJ.atiJ.es by SW8270D GClMSl
Extraction l{ethod: StrI3520C
Paqe I of 2

Lab Sample ID: VK65A
LIMS ID: 12-18405
Matrix: Water
Data Release Authorized:
Reported: L0/02/12

Date Extracted: 09/21 /12
Date Anal-yzedz 09/28/!2 19206
lnstrument/Anal-yst z NI6/ JZ

CAS Nunber Analyte

aANALYTTCAL (h
RESOURCES\Z
INCORPORATED

Sample ID: tfiil-15D-O924L2
SAIvtPLE

Report No: VK65-Landau Associates
Pro j ect: Cornwal-l-

0001020.400-s10
Date Sampled: 09/24/1,2

Date Received: 09/25/1,2

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.50 nL

Dil-ution Factor: 1.00

RL Result

QC

r08-95-2
]-LL- 44- 4

95-57-8
541-73-1
to6- 46-1
100-51-6
95-50-1
95-48-7
108-60-1
106-44-5
62).- 64-1
ot-tz-r
98 - 9s-3
78-59-1
88-75-5
105-67-9
6s- 8 5-0
l_rt--vl---L
I20-83-2
!zu-dz- L

91--20-3
L06- 47 -8
87-68-3
59-50-7
91-57 - 6
77-41-4
6.J-UO- Z

95- 95- 4

Yr-56- |
88-1 4- 4
131- 11- 3
208-96-8
99-09-2
83-32-9
51-28-5
L00-02-7
]32-64-9
606-20-2
rzr-14-z

Phenol-
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenol-
1, 3-Dichlorobenzene
1,4-Dichl-orobenzene
Benzyl Alcohol-
1, 2-DichLorobenzene
2-Methylphenol-
2, 2 | -Oxybis ( 1-Chl-oropropane )

4 -Methylphenol-
N-Nitroso-Di -N-Propylamine
Hexachl- oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4 -DimethyJ-phenol
Benzoi-c Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenol
L, 2, 4 -Tr ichl-orobenzene
\r--.L+L ^ I ^-^r\qPrr urrqtgllE
4 -Chloroanil-ine
Hexachl-orobutadiene
4 -Chl-oro- 3 -methylphenol
2 -MethyJ-naphthalene
Hexachlorocyclopentadi ene
2, 4, 6-T r ichlorophenol
2, 4, 5-T r ichlorophenol
2-Ch.Loronaphthalene
2-Nitroaniline
Dimethylphthal-ate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2, 4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitrotol-uene
2, 4-Di-nitrotol-uene

1n
1n
1.0
1.0
1n
2.0
1n
1n
1n
Z.U
1n
z.u
1n
1n
?n
?n

ZU
1n
?n
1.0
1n
RN
?n
?n
1n
En
3.0
E,n

J-.U
?n
1n
1n
?n
1.0

20
1n

1n

?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<2.Ou
< 1.0 u
<2.0u
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20u

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20u
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I C--$tt'ffiq : ffiSfttG4 
-q



ORGA}UCS A}iIATYSIS DAIA SHEET
Semivol-atiles by SW8270D CClr'rS
Extraction ldethod: SW3520C
Page 2 of 2

Lab Sample ID: VK65A
LIMS IDt L2-18405
Matrix: Water
Date Anal-yzedz, 09/28/12 19:06

CAS Nunber Anal.yte

Ars5fiSrb@
INGORPORATED

Sample ID : I'191-15D-O924L2
SAIvtPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020. 400-51_0

RL Result

84-66-2
1 005-7 2-3
I 6-1 3-7
100-01-6
534-52-r
86-30-6
101-55-3
118-1 4-L
87-8 6-s
8s-01-8
86-1 4-8
rzu-rz- I
84-7 4-2
206-44-O
129-00-0
85-68-7
91-94-1
56-55-3
I71 -8L-7
2r8-0L-9
117-84-0
5 0-32- 8
193-39-5
53-70-3
19L-24-2
90-12-0
TOTBFA

Diethylphthal-ate
4 -ChJ-orophenyl -phenylether
Fl-uorene
4 -Nitroanil-ine
4, 6- Dinitro-2-Methylphenol
N-Ni t ros odiphenyl amine
4 -Bromophenyl -phenylether
Hexachl-orobenzene
Pentachl-orophenoJ-
Phenanthrene
Carbazol-e
Anthracene
Dj--n-Butylphthalate
Fl-uoranthene
Pyrene
But ylbenzyJ-phtha 1 at e
3, 3 ' -Dichlorobenzidine
Benzo (a) anthracene
bj-s (2-EthylhexyJ- ) phthalate
Chrysene
Di-n-Octyl phthalate
Benzo(a)pyrene
Tnr{ann/1 ? ?-nrl\\LrLtJ -*/pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
1-Methylnaphthalene
Total- Benzof]uoranthenes

Reported in pgll. (ppb)

Senivolatile Surrogate Recovery

1n
1n
1n
?n

1n
1n
1n
1n

10

1.0
1.0
1.0
1.0
1.0
1n
RN

?n
1n
1n
1n
1n
1n
1n
1n
trn

1.0 u
1.0 u
1.0 u
?nn
10 u

1.0 u
1.0 u
1.0 u
10 u

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 U
1.0 u
3.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
RNTT

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4, 6-lrlbromophenol

65.22
78.88
68.5t
93.1t

65.68
57.6?
6'P', q*

6'7.22

2 -Fl-uorobiphenyl
d4 - 1, 2 -Dichl-orobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol-

FORM I
qi&.fl#.ffi- ' *+ffi#*ffii€'



ORGAI{ICS A}IAI,YSIS DATA SITEEI
SeuivoLatiJ-es by SW8270D Gclt'tll
Extraction l'lethod: SW3520C
Page I of 2

Lab Sample ID: VK65B
LIMS IDz ]-2-L8406
Matrix: Water
Data Re]ease Authori.zed:
Reported: ).0/02/L2

Date Extractedz 09/21 /1,2
Date Analyzedz 09/28/12 L9t40
Instrument/Analyst : NT6/JZ

C,AS Nunber Arralyte

aANALYTICALTlr'.
RESOURCES\Z
INCORPORATED

Sample ID: Mir-15D-O924L2
SA}{PLE

Report No: VK65-Landau Assocj-ates
Project: Cornwall-

0001020.400-s10
Date Sampled: 09/24/1,2

Date Received: 09/25/1,2

Sample Amount: 500 mL
Final Extract Vol-ume: 0.50 mL

Dil-ution Factor: 1.00

RI Resu].t

QC

108-95-2
rr]--44-4
95-57-8
541-73-1
L06-46-7
100-51-6
95-50-1
95- 48-'7
108-60-1
106-44-5
62L-64-7
61 -1 2-I
98-95-3
78-59-1
88-75-5
t-uf,-o /-v
65-8 5- 0
111- 91- 1
L20-83-2
120-82-L
9L-20-3
r06-41 -8
87-68-3
59-50-7
9'J.-5'7 -6
1't-41-4
88-06-2
95-95-4
91-58-7
88-7 4- 4
LJl---L_L-5
208-96-8
99-09-2
83-32-9
5L-28-5
1,OO-02-1
r5z- b4- Y

606-20-2
)-zr-)-.t-z

Phenol
Bis- (2-Chl-oroethyl- ) Ether
2-Chlorophenol-
1, 3-Dichlorobenzene
1,4-Dichlorobenzene
Benzy1 Al-cohol-
1, 2-Dichlorobenzene
2-Methylphenol-
2,2' -Oxybis ( 1-Chl-oropropane )

4 -Methylphenol-
N-Nitroso-Di-N-Propylamine
Hexachl-oroethane
Nitrobenzene
fsophorone
2-Nitrophenol
2, 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2,4-Dichlorophenol
1-, 2, 4 -T r ichlorobenzene
Naphthalene
4 -Chloroani-l-ine
Hexachl-orobutadiene
4 -Chl, oro- 3 -methylphenoL
2 -Methylnaphthalene
HexachlorocycJ- opentadi ene
2, 4, 6-T r i-chlorophenol
2, 4, 5 -T r :-chlorophenol
2 -Chloronaphthalene
2 -Nitroanil-i-ne
Dimethylphthal-ate
Acenaphthyl-ene
3 -Ni-t roani l- ine
Acenaphthene
2, A-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitrotoluene
2, 4-Dt-nitrotoluene

1n

1.0

1n
1n
z.u
'ln

1.0
1n
z-u
1n
2.0
1n
1n
?n
?n

ZU
'ln
?n
1n
1n
qn
?n
?n
1n

?n

1n
?n
1n
1n
?n
1.0

20
1n

1n
?n
?n

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
z.v v
,I A TI

1.0 u
1.0 u
2.O U

1.0 u
2.0 u
1.0 u
1.0 u
?nil
3.0 u
20v

1.0 u
?NTI
1.0 u
1.0 u
ENII
3.0 u
?NII
1.0 u
5.0 u
?NTI
5.0 u
1.0 u
?nrr
1.0 u
1.0 u
?nrr
1.0 u
20v
10 u

1.0 u
?nn
?nn

FORM I ilJid#;q : dftfl.4ffiq*E



ORGAI{ICS A}IAIYSIS DATA SHEET
SenivolatiJ.es by SW8270D GCIMS
Extraction l{ethod: SW3520C
Page 2 of 2

Lab Sample ID: VK65B
LIMS ID: 12-L8406
Matrix: Water
Date Anal yzedz 09 / 28 / 1,2 1.9: 40

CAS Nunber Analyte

trsifis*@
INCORPORATED

Sample ID : l{9f-15D-O924L2
SAMPI]E

QC Report No: VK65-Landau Associates
Pro j ect: Cornwal-l-

0001020.400-510

RL Result

84-66-2
1 005-7 2-3
8 6-1 3-7
Luu-ul--o
534-52-I
86-30-6
101-55-3
1L8-7 4-L
87-8 6-5
85-01-8
86-1 4-8
rzu-rz- I
RA-'7 A-2
206-44-O
12 9-00-0
85-68-7
9r-94-r
5 6-55-3
rr l-6L- I
z r|J-u r-Y
]-17 -84-0
3U- 5Z-6
1 93-3 9- 5
5 3-7 0-3
I91,-24-2
90-12-0
TOTBFA

Diethylphthal-ate
4 -Chlorophenyl -phenyl ether
Fl-uorene
4 -Ni-troani-l-ine
4, 6-Dinitro-2 -MethyJ-phenol
N-Nit ros odiphenyl amine
4 -Bromophenyl -phenylether
Hexachl-orobenzene
Pentachl-orophenol
Phenanthrene
Carbazole
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
But ylbenzyJ-phthal ate
3, 3' -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthal-ate
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Di-benz (a, h) anthracene
Benzo (9, h, i ) perylene
1-MethyJ-naphthalene
Total Benzofluoranthenes

Reported in pgll, (ppb)

SenivoJ-atiJ-e Surrogate Recovery

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< t-.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

2-Fluorobiphenyl 69.22
d4-1,2-Dichl-orobenzene 60.4t
2-Fluorophenol- 7 4.92
d4-2-Chlorophenol 7O.42

1n
1n
1.0
3.0

10
1.0
I.U
1n

fU
1n
1n
1n
1n
1n
1n
1n
En
1n
?n
'ln
1n
1n
1n
1n
1.0
1.0
q,n

d5-Nitrobenzene
d1 4-p-Terphenyl
d5-Phenol
2, 4 , 6-Tribromophenol

76.
70.

U6
4Z
1Z
4Z

FOR}4 I L*$*{ffi1# : ffiWffiSr4



ORGA}IICS A}IAIYSIS DATA SHEET
Semivolatiles by SW82?0D cClMS
Extraction Method: SW3520C
Page t of 2

Lab Sample ID: VK65C
LIMS ID: 12-L8401
Matri-x: Water
Data Release Authorized:
Reported: 1,O / 02 / 12

Date Extracted: 09/27 /12
Date Analyzed: 09/28/1.2 20:14
Instrument/Analyst : NT 6 / JZ

CAS Nunber Anal.yte

QC Report No:
Drni aaf .

iISiH:eb@
INCORPORATED

Sample ID: llW-14D-O924t2
SA}!PLE

VK65-Landau Associates
Cornwal-l-
0001020.400-s10

Date SampLed: 09/24/1,2
Date Recei-ved: 09/25/1,2

Sample Amount: 500 mL
Final- Extract Vol-ume: O.50 mL

Dil-uti-on Factor: 1.00

RL Regu1t

rv|J- Ya- z
LLL- 4 4- 4

95-57-8
541-73-1
106-46-7
100-51-6
95-50-1
95- 48-1
108-60-1
106-44-5
623.- 64-7
61 -1 2-I
98-9s-3
78-59-1
88-75-5
10s-67-9
65-8 5 -0
t rl_-vr-t
LZU-6 J- Z

LZU-d Z- L
9L-20-3
106-47-8
87-68-3
5 9-5 0-7
9L-57 -6
71-41-4
88-06-2
95-95-4
91-58-7
88--14-4
l_Jl_-Ll--J
208-96-8
99-O9-2
83-32-9
s1-28-5
rvu-uz- I
L32-64-9
ouo- zu- z
r2t-L4-2

Phenol,
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenol-
L, 3-Dichlorobenzene
1,4-Dichl-orobenzene
Benzyl Al-cohol-
1, 2 -Dich.l-orobenzene
2-Methylphenol
2, 2' -Oxybis ( 1-Chloropropane )

4 -Methylphenol
N-Nltroso- Di -N- Propyl amine
Hexachloroethane
Nitrobenzene
I sophorone
2-Nitrophenol
2, 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-DichJ-orophenof
L, 2, 4 -T r i-chl-orobenzene
Naphthalene
4 -Chl-oroaniline
Hexachl-orobutadiene
4 - Chl- oro - 3 -met hylpheno l-
2 -Methylnaphthalene
Hexachlorocycl- opentadiene
2, 4 , 6-Trichlorophenol
2, 4, 5-T r ichlorophenol
2 -Chl-oronaphtha J-ene
2-Nitroaniline
DimethylphthaLate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2,4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitroto.l-uene
2,4-Dinitrotofuene

1.0

1n
1n
1.0
z.u
a-u
1.0
1n
2.0
1.0
2.0
1n
1n
?n
?n

20
1n
?n
'ln
1n
qn
3.0
2n
'ln
qn
?n
F,n
1n
?n
1n
1n
?n
1n

zu
1n

1n
?n
?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< l-.0 u
< 2.0 v
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20u

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 U
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20v
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I q.rts;#* : ffiffi#Sffi



ORGAI{ICS A}IAI,YSIS DATA SIIEEI
SemivoJ.atiJ.es by SW8270D CCIMS
Extraction l{et}rod: SIV3520C
Page 2 of 2

Lab Sample ID: VK65C
LIMS ID: L2-]8407
Matrix: Water
Date Anal-yzed: 09/28/12 20;L4

CAS Nunber Anal-yte

txsbfisrb@
INCORPORATED

Sample ID: I'!W-14D-O924L2
gAl'{PLE

QC Report No: VK65-Landau Associates
Pro j ect: Cornwal-l-

0001020.400-s10

RL Reeu1t

84-66-2
7 005-1 2-3
86-1 3-7
J-UU-UI.-O
534-52-]-
86-30-5
lul_-55-J
118-74-1
87-86-5
8s-01-8
86-'t 4-8
L20-12-1
84-1 4-2
206-44-0
12 9-00-0
85-68-7
91-94-1
s 6-5 5-3
Lt t-tJr- |
z j-|J-u r- Y

1-I7 -84-0
50-32-8
r_ 93- 3 9-5
5 3-7 0-3
1_9L-24-2
90-12-0
TOTBFA

DiethyJ-phthalate
4 -Chlorophenyl-phenylether
Fluorene
4 -Nitroanil-ine
4, 6-Dinitro-2 -Methylphenol
N-Ni tro s odiphenyJ- anine
4 -Bromophenyl -phenylether
Hexachl-orobenzene
Pentachlorophenol
Phenanthrene
Carbazol-e
Anthracene
Di -n-ButylphthaJ-ate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3, 3 I -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthalate
Benzo (a ) pyrene
Indeno (l ,2,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
1-Methylnaphthalene
Total- Benzof l-uoranthenes

Reported in pgll, (ppb)

SenivoJ.atil-e Surrogate Recovery

1n

1.0
1n
< Il

IU

1.0
1n
1n

'ln
1n
1n
1n
1n
1n
1n
1.0
F,n

1.0
3.0
'ln

1.0
1n

1.0
'tn
1.0
1n

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u
1.0

< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< l_.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

d5 -Ni- troben zene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4, 6-'lr ibromophenol

65.22
'13.62
60.8t
86.78

62.82
56.4t
67.58
64.88

2 -Fluorobiphenyl
d4 - 1, 2 -Dichl-orobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol

FORM I
q,FE"{ffiffi ' ffiffiffi##



ORGAIiIICS AIIAIYSIS DATA SHEET
Semivolati1ee by Sw8270D ccll{S
Extraction l4ettrod: SW3520C
Page 7 of 2

Lab Sample ID: VK65D
LIMS ID:12-18408
Matrix: Water
Data Release Authorized:
Reported: I0/02/L2

Date Extracted: 09/21 /1,2
Date Analyzedz 09/28/72 20:48
Instrument/Anal.yst z NT6/ JZ

CAS Nunber Analyte

trstfisrb@
INCORPOR'TTED

Sample ID: }{}l-155-O924l2
SAI4PITE

QC Report No: VK65-Landau Associates
Project: Cornwal-I

0001020.400-510
Date SampJ-ed: 09 / 24 / 1,2

Date Recei-ved: 09/25/12

Sample Amount: 500 mL
Fina.l- Extract Volume: 0.50 nL

Dilution Factor: 1.00

RL Result

108-95-2
LLr-44-4
95-57-8
541-73-1
r06- 46-1
l-uu-f,1--o
95-5 0- 1
95- 48-7
108-60-1
106-44-5
62L-64-7
ot-tz-r
98-95-3
78-59-1
88-75-5
105-67-9
6s-8s-0
111- 91- 1
L20-83-2
r20-82-1-
91-20-3
r06- 47 -8
87-68-3
5 9-50-7
91-57-6
7'7-4't-4
88-O6-2
95-95-4
91-58-7
88-1 4-4
131-11-3
208-96-8
99-09-2
83-32-9
s1-28-s
t00-02-7
L32-64-9
606-20-2
12L-14-2

Phenol-
Bis- (2-Chloroethyl) Ether
2-Chlorophenol-
1, 3-Dichlorobenzene
1,4-Dichl-orobenzene
Benzyl Alcoho1
1, 2-Dichl-orobenzene
2-Methylphenol-
2, 2' -Oxybis ( 1-Chl-oropropane )

4 -Methylphenol-
N-Ni t ro s o- D j- -N- PropyJ- ami ne
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4 -DimethyJ-phenol
Benzoic Aci-d
bis (2-Chloroethoxy) Methane
2, 4-DJ-chJ-orophenol
I, 2, 4 -T r ichLorobenzene
Naphthalene
4 -Chl-oroanil-ine
Hexa chl- orobut adi- ene
4 -ChIoro- 3-methylphenol-
2-ldetbylnaphthalene
Hexachl-orocyclopentadi ene
2, 4, 6-Trichlorophenol
2, 4, 5-Tr i-chlorophenol
2 -Chloronaphthalene
2-Nitroani-l-i-ne
Dimethylphthal-ate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2, 4-Din:.trophenol
4 -Nitrophenol
Dibenzofuran
2,6-DinitrotoLuene
2,4-Dinitrotoluene

1n
1n
1n
1n
1n
z.u
1n
1n
1.0
z-u
1n

2.0
'ln
'tn
?n
?n
zv

1n
?n
1n
1.0
q,n

3.0
1.0
(n

q,n
1n

1n
1n
?n
l_.u

20
10

1n
?n
?n

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
2.0 u
1.0 u
1.0 u
1.0 u
Z.U U

1.0 u
Z.U U

1.0 u
lnrr
?nrr
3.0 u
20v

1.0 u
3.0 u
1.0 u
4.0
qNTI

3.0 u
3.0 u
1.4
3.U U
2 n rr

5.0 u
1.0 u
?nrr
1.0 u
1.0 u
?nrr
1.0 u
ZUU
10u

1.0 u
?nn
3.0 u

FORM I * J4*Fffiffi ffi,fRffrfiE'"?



ORGA}TICS AIiIATYSIS DATA SHEET
Semivolatiles by SW8270D GClMSl
Extraction ldethod: SW3520C
Page 2 of 2

Lab Sample ID: VK65D
LIMS ID:12-18408
Matrix: Water
Date Anal-yzed: 09/28/12 20:48

CAS Number Analyte

tr3bfis*@
INCORPORATED

Sample ID: WiI-155-O924L2
SAIvtPLE

QC Report No: VK65-Landau Associates
Project: CornwaLl

0 0 0 r. 0 2 0 . 4 0 0 - s 1 0

RL Resu1t

84-66-2
7 005-1 2-3
86-7 3-7
Luu-ul_-o
534-52-1.
86-30-6
101-55-3
rl-d- /4-1
87-86-5
85-01-8
86-7 4-8
120-L2-1
84-7 4-2
206-44-O
12 9-00-0
85-68-7
9r-94-1-
s 6-55-3
1L7 -8I-7
218 - 01- 9
117-84-0
50-32-8
1 93- 3 9-s
53-70-3
L9r-24-2
90-L2-O
TOTBFA

DiethylphthaLate
4 -Chlorophenyl-phenylether
Fl-uorene
4 -Nitroanil-ine
4, 6-Dinitro-2 -Methylphenol
N-Nitrosodiphenyl amine
4 - Bromophenyl -phenyJ- ethe r
Hexachl-orobenz ene
Pentachlorophenol
Phenanthrene
Carbazole
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Drrran o

eirt ytben zylphthal ate
3, 3' -DichLorobenzidine
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
/-hrrr<ona

Di-n-OctyI phthalate
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1-Methylnaphthalene
Total- Benzofluoranthenes

Reported in pg/L (ppb)

SemivoJ-atiJ-e Surrogate Recovery

1n

3.0
1n

1n
1n
'tn

1n
1n
1n

1n
1n
'tn
1n

1n
?n
1n
1n
1n
1.0
1n
1n

1.0
RN

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 10 u

< 1.0 u
< 1.0 u
< 1.0 u
< 10 u

< 5.0 u

t-.0 u
1.0 u
1.0 u
1.0 u
1.0 u
lNII

1.0 u
qnTr
1.0 u
3.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.8

d5-Nitrobenzene
d14 -p-Terphenyl
d5-Phenol-
2, 4, 6-Trlbromophenol

63 .22
73.22
64.0?
84.0t

62 .42
55.68
64.5t
63.22

2 -Fl-uorobiphenyJ-
d4 - 1, 2 -Dichl-orobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol

FORM I V*{ffim: ffiffiffiffi#



ORGA}IICS ANALYSIS DATA SHEET
Senivo]-atiles by SW8270D GCIMS
Extraction Method: SW3520C
Page I of 2

Lab Sample ID: VK65E
LIMS IDz L2-).8409
Matrix: Water n
Data Release Authorized.; ,42
Reported: I0/02/L2

Date Extracted:. 09/27 /12
Date Analyzed: 09/28/L2 21:22
Instrument/AnaJ-yst : NT6/JZ

CAS Nuuber Analyte

Arsbffsrb@
INGORPORATED

SampJ-e ID : tfl-165-O924L2
SE}'PLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-s10
Date Sampled: 09/24/1,2

Date Received: 09/25/12

SampJ-e Amount: 500 mL
FinaL Extract VoLume: 0.50 mL

Dilution Factor: 1.00

RL Resu1t

108-95-2
rt L-44-4
95-57 - 8

54L-1 3-I
r06-46-7
100-51-6
95-50-1
95-48-7
r_08-60-1
106-44-5
62]-64-7
ot-tz-)-
98-95-3
78-59-1
88-75-5
r.05-67-9
65-8s-0
111- 91- 1
t20-83-2
]20-82-L
9I-20-3
106-4?-8
87-68-3
5 9-5 0-7
9t-51 -6
71-41-4
88-06-2
95- 95-4
91-5 8 -7
88-'7 4-4
131-11-3
208-96-8
99-09-2
6J-32-9
51-28-5
]-00-02-7
],32-64-9
oub- zu- z
12L-L4-2

Phenol-
Bis- (2-Chforoethyl) Ether
2-Chlorophenol-
1, 3-Dichl-orobenzene
1,4-Dichlorobenzene
Benzyl Al-cohol
1, 2-Dichlorobenzene
2-Methylphenol-
2, 2' -Oxybis ( 1-Chl-oropropane )

4 -Methylphenol-
N-Nitroso-Di -N-Propylamine
Hexachl-oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4-Dimethylphenol
Benzoic Acid
bis (2-Chl-oroethoxy) Methane
2, 4-Dichlorophenof
L, 2, 4 -I r l-chl-orobenzene
Naphthalene
4 -Chloroanil-ine
Hexach.l- orobut adi ene
4 - Ch.l- oro - 3 -met hyl pheno l-
2-Methylnaphthalene
Hexachl orocyclopent adi ene
2, 4, 6-Tr i-chlorophenol
2, 4, 5-Tri-chlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2, 4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2, 6-Dinitrotol-uene
2, 4-DiniLrotol-uene

1n
1n
1n

1.0
1n
z.u
.L.U
1n

1.0
2.O
1n
2.O
1n
1n
?n
?n

20
'ln
?n
1n
1n

?n
?n
1n
qn
?n
5.0
1n
?n
1n
1n
?n
1n

20
1n

1n
?n
?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
<2.0u
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20u

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20v
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I w$4#m ffiffi#ffi*



ORGA}TICS ANATYSIS DATA SHEET
Senivolatilee by Sw8270D GClMli
Extraction ldethod: SW3520C
Page 2 of 2

Lab Sample ID: VK65E
LIMS IDz 12-78409
Matrix: Water
Date Analyzed: 09/28/12 2l:22

CAS Nunber Arralyte

QC Report No:
Drai anf .

Ars5fi:*@
INCORPORATED

Sample ID: ldlt-165-O924L2
SAI'{PLE

VK65-Landau Associ-ates
Cornwall-
0001020.400-510

RL Resu]-t

84-66-2
1005-'t 2-3
86-7 3-1
100-01-6
534-52-7
86-30-6
101- s 5- 3
).]8-14-L
87-86-s
85-01-8
86-7 4-8
120-L2-7
84-7 4-2
206-44-0
12 9-00-0
85-68-7
91--94-L
56-55-3
1L7 -81-7
z L.J-U r- J
117-84-0
50-32-8
1 93-3 9-5
53-7 0-3
LY L- Zq- Z

90-L2-O
TOTBFA

Diethylphthal-ate
4 -ChlorophenyI -phenylether
Fl-uorene
4 -Nitroani-l-ine
4, 6-Dinitro-2 -Methylphenol-
N-Nitros odiphenyl amine
4 -Bromophenyl -phenyl ether
Hexachl-orobenzene
Pent achl-orophenoJ-
Phenanthrene
Carbazol-e
Anthracene
Di-n-ButylphthaJ-ate
Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -D j-chl-orobenzidine
Benzo (a) anthracene
bis (2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl- phthalate
Benzo (a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz ( a, h) anthracene
Benzo (9, h, i) perylene
1-Methylnaphthalene
Total- Benzoff uoranthenes

Reported in pgll, (ppb)

Seuivolatile Surrogate Reaoveel

'tn
1n
1n
?n

1n
1n
1n
1n

1n
1n
1.0
1.0
1.0
1n
1n
1n

tn
?n
1n
1n
1n
1.0
1n
1n

1.0
5.0

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4, 6-Tr ibromophenoJ-

68.
1]-.
61 .

84.

67 .22
60.8?
73.1?
68.0?

4Z
68
2Z
5?

2 - Fluorobiphenyl
d4 - l-, 2 -Dichl-orobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol

FORf't I $h*Eg#rffi.ry;i' ffi&#Pft fied;:ffi



ORGA!:{ICS A}IAIYSIS DATA SHEET
Senivolatiles by SW8270D cClMS
Extraction I'tethod: SW3520C
Page 1 of 2

Lab Samp]e ID: VK65F
L]MS ID] I2_I84:-0
Matrix: Water
Data ReLease Authorized:
Reported : 1,O / 02 / 12

Date Extractedz 09/21 /1,2
Date Analyzed: 09/28/12 2'1.:56
Instrument/Anal-yst : NT 6 / JZ

CAS Nuuber Analyte

QC Report No:
Prai anl- .

ixs:Hs*@
INCORPOR/\TED

Sample ID : t'lll-145-O924L2
SAI.{PLE

VK65-Landau Associates
Cornwal-f
0001020.400-510

Date Sampled: 09/24/1,2
Date Received: 09/25/12

Sample Amount: 500 mL
Final Extract VoLume: 0.50 mL

Dil-ution Factor: 1.00

RL Reeult

ru6- Y5- Z
trL- 44- 4

95-57 - 8

54L-7 3-t
106-46-7
100-s1-6
95-50-1
95-48-7
108-60-1
106-44-5
627-64-7
67 -7 2-t
98 - 95-3
78-59-r.
88-75-5
105-67-9
65 -8 5-0
111- 91- 1

L20-83-2
LZU-6 Z- r
9L-20-3
L06-41 -8
87-68-3
59-50-7
9\-5'7 -6
7"7-4'7-4
88-06-2
95-95-4
91-58-7
88-1 4- 4

l-Jl_--11-J
208-96-8
99-09-2
83-32-9
5r-28-5
700-o2-7
r32-64-9
606-20-2
L2r-L4-2

Phenol-
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenol-
1, 3-DichJ-orobenzene
1 ,4-DichJ-orobenzene
Benzyl Afcohol
1-, 2-Dichlorobenzene
2-Methylphenol-
2,2' -Qxybis ( 1-Chloropropane )

4 -MethylphenoI
N-Nitroso-Di -N-Propylamine
Hexachl-oroethane
Nltrobenzene
I sophorone
2-Ni-trophenol
2, 4 -Dimethylphenol
Benzoic Aci-d
bis (2-Chloroethoxy) Methane
2, A-Di-chJ-orophenol-
I, 2, 4 -T r ichl-orobenzene
Naphthalene
4 -ChLoroanil-ine
Hexachl-orobutadiene
4 -Chl- oro- 3 -methylphenol-
2 -Methylnaphthalene
Hexachl- orocycl opentadiene
2, 4, 6-'Ir ichJ-orophenol
2, 4, 5-Tr ichJ-orophenol
2 -Chl-oronaphthalene
2-Nitroaniline
Dimethylphthal-ate
Acenaphthyl-ene
3-Nitroanil-ine
Acenaphthene
2, 4-Dinit rophenol
4 -Nitrophenol
Dibenzofuran
2,6-Dinitrotoluene
2, 4-Dinitroto.l-uene

1r)
1n
1n
1.0
1.0
z.u
1n
1n
'tn
z-u
1n
Z.U
1n
1n
?n
?n

20
1.0
?n
1.0
J-.U
qn
3.0
3.0
1.0
5.0
3.0

1.0
3.0
1n
1.0
3.0
1n

20
'l^

1n
?n
3.0

1.0 u
1.0 u
1.0 u
1.0 u
1.0
Z.U U

1.0 u
1.0 u
1.0 u
2.0 n

1.0 u
2.0 u

1.0 u
1.0 u
?nr1
?nn
20v

1.0 u
3.0 u
1.0 u
1.0 u
5.U U
?nrr
?nrr
'l n rr
qnrr
?nrr
R N TI

1.0 u
?NTI
1.0 u
1.0 u
?nrr
1.0 u
20u
10u

l_.0 u
?nr1
?nr1

FORII I q.J&f #E{ ' *Rffiffiffi- €



ORGA}TICS A}IAIYSIS DATA SIIEET
Semivolatiles by SW8270D GClMtl
Extraction Method: SW3520C
Page 2 of 2

Lab Sample ID: VK65F
LIMS ID: L2-L84I0
Matrix: Water
Date Anal-yzed: 09/28/12 21256

CAS Nu:nber Analyte

f,rsbns*@
INCORPORATED

SanpJ.e ID: I{9I-145-O924L2
SAMPI.E

QC Report No: VK65-Landau Associates
Project: Cornwafl-

0001020.400-510

RI. Result

84-66-2
7 005-'12-3
86-7 3-7
100-01-6
534-52-t
86-30-6
101-55-3
118-74-1
87-8 6-5
85-01-8
86-7 4-8
120-L2-1
84-'t 4-2
206-44-0
L29-00-0
85-68-7
Y I-94- L

5 6-5 5-3
LL1-81_-7
2L8-07-9
117-84-0
5 0-32 -8
1 93-3 9-s
53-7 0-3
).9L-24-2
90-L2-O
TOTBFA

Diethylphthalate
4 -Chlorophenyl-phenylether
Ffuorene
4 -Nitroanil-ine
4, 6-Dinit.ro- 2 -Methylphenol
N-Nitrosodiphenyl amine
4 - Bromophenyl -phenylethe r
HexachLorobenzene
Pentachl-orophenol
Phenanthrene
Carbazole
Anthracene
Di-n-Butylphthal-ate
Fluoranthene
Pyrene
Butylbenzylphtha J- at e
3, 3' -Dichl-orobenz j-dine
Benzo (a) anthracene
bis ( 2-Ethy1hexyl ) phthalate
f-h rrreono

Di-n-OctyI phthaJ-ate
Benzo(a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dj-benz (a, h) anthracene
Benzo (9, h, i) perylene
1-Methylnaphthalene
Total- Benzof l-uoranthenes

Pannrt-arl in rrnlT fnn'|"r\evs +rr FYl ! \yypt

Seuivolatil-e Surrogate Recovery

2-Fluorobiphenyl 63.22
d4-L,2-Dichl-orobenzene 58 . 0?
2-Fluorophenol- 69.38
d4-2-Chl-oropheno.l- 65.1?

1n
'ln
1n
?n

1n
1n
1n
1n

1n
1n
1n
1n
1n
1n
1n
1n
RN
1n
?n
1n
1n
1n
1n

1.0
1.0

1.0 u
1.0 u
1.0 u
?NTI

10u
1.0 u
1.0 u
1.0 u
10 u

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
?nrr
1.0 u
1.0 u
l_.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u

d5-Nitrobenzene
d1 4 -p-TerphenyJ-
d5-Phenol-
2, 4, 6-Trlbromophenol

65.22
64.0?
63.58
-t8."72

FOR!{ I E,*ISd3ffi ffiFEfft**



ORGAIIICS ANAIYSIS DATA SIIEET
Semivolatiles by Sw8270D GCIMS
Extraction t{ethod: SW3520C
Page 1, of 2

Lab Sample ID: VK65G
LIMS ID: 12-1.8411,
Matri-x: Water fl
Data Rel-ease Authorized: ,,4,)
Reported : 1.0 / 02 / 1,2

Date Extracted: 09/21 /12
Date Anal-yzed: 09/28/1,2 22230
Instrument/Anal-yst : NI6/ JZ

CAS Number Analyte

Report No:
Prni ant .

iIsSfiS?:@
INCORPORATED

Sample ID : t'fI-135-O924L2
SAIVIPLE

VK65-Landau Associates
Cornwal-I
0001020.400-510

Date Sampled: 09/24/1.2
Date Received: 09/25/1,2

Sample Amount: 500 mL
Final- Extract Volume: 0.50 mL

Dil-ution Factor: 1.00

RL Resu]-t

108-95-2
Lt)--44-4
95-57-8
541-73-1
)-06- 46-1
l_uu-Jl_-b
95-50-1
95-48-1
108-60-1
106-44-5
ozr-o4- I

67 -72-I
98-95-3
78-59-1
88-75-5
105-67-9
6s-85-0
11r-v1-1
rzu-65-z
LZU-62- r
9L-20-3
106-4?-8
87-68-3
59-50-?
91.-57 -6
11-41-4
88-06-2
95- 95- 4

91-58-7
88-1 4-4
131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
r00-02-1
132-64-9
606-20-2
rz )-- )-4- z

Phenol
Bis- (2-Chl-oroethyL) Ether
2-Chlorophenol
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
BenzyI Al-cohol-
1r 2-Dichlorobenzene
2-MethylphenoL
2, 2' -Oxybis ( 1-Chloropropane )

4-Methylphenol
N-Nitroso-Di-N-Propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-NitrophenoJ-
2, 4 -Dimethylphenol-
Benzoic Acid
bis (2-Chl-oroethoxy) Methane
2, 4-Dichlorophenol
I, 2, 4 -'l r ichlorobenzene
Naphthalene
4 -Chloroaniline
Hexachl-orobutadi- ene
4 -ChIoro- 3-methylphenol-
2 -Methylnaphthalene
Hexachlorocyclopentadiene
2, 4, 6-lrichlorophenol
2, 4, 5-T r i-chlorophenol
2-Chl-oronaphthalene
2-Nitroani.l-ine
Dimethylphthalate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2, 4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinj-trotoluene
2, 4-Dinitrotoluene

1n

1.0
1.0

1n
2.O
1n
1n
'ln
z-u
1n
2.0
1n
1n
?n
3.0

20
1.0
?n
1.0
1.0
qn
3.0
?n
1n
E,n
?n

1n
3.0
1.0
1n
?n
1n
zv
1n

1n

3.0

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<2.0v
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
<2.0v
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20v

< 1.0 u
< 3.0 u
< 1.0 u

3.0
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20u
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I
s Ed/FiF , ,iE++FFq-5Br=fg F%.'E; ffiL+Tffitu q



ORGAIiIICS AI.IALYSIS DATA SHEET
Senivolatiles by S$I8270D GCIMS
Extraction ldethod: SVI3520C
Page 2 of 2

Lab Sample ID: VK65G
LIMS IDt L2-184L]-
Matrix: Water
Date Anal-yzed: 09/28/12 22230

CAS Nunber Anal-yte

QC Report No:
Drni anf .

Ar35fiSrb@
INCORPORATED

Saup1e ID : t{lt-135-O924L2
SAI'IPLE

VK65-Landau Associates
Cornwal-l
0001020.400-510

RL Result

84-66-2
7 005-7 2-3
8 6-7 3-7
100-01-6
534-52-l
8 6-30- 6
101-55-3
LL8-7 4-L
87-86-5
8s-01-8
86-7 4-8
120-12-7
84-'7 4-2
206- 44-0
12 9-00-0
85-68-7
YI-Y4_I
5 6-55- 3
L]-7 -8L-7
ZLd-UI-Y
117-84-0
5 0-32-8
r_93-39-5
5 3-7 0-3
1,9L-24-2
90-72-0
TOTBFA

Diethylphthal-ate
4 -Chlorophenyl -phenylether
F.Luorene
4 -Nitroanil-ine
4, 6-Dinj-tro-2 -Methylphenol
N-Nit rosodiphenyl amine
4 -Bromophenyl-phenylether
Hexachlorobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
ButyJ-ben zylphtha late
3, 3' -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octy1 phthalate
Benzo(a)pyrene
fndeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
1 -Methylnaphthalene
Totaf Benzofluoranthenes

Reported in pg/L (ppb)

SeuivolatiJ.e Surrogate Recovery

1n
1.0
1.0
?n

1n
1n
1n
1n

10
1n
'1 n
1n
1n
1n

1n

1.0
3.0

1n
'tn
1n
1n
1n
1n
qn

< 1.0
< 1.0
< 1.0
< 3.0
<10

< 1.0
< 1.0
< 1.0
<10

U

U

U

U

U
U
U
U
U
U
rr

U

.0 u

.0 u

.0 u

.0 u

.0 u

.0 u
OU

.0 u

.0 u

.0 u

.0 u

.0 u

.0 u

.0 u

<1
<1
<1
<1
<1
<1
<1
<5
<1
<3
<1
<1
<1
<1
<1
<1
<1
<5

.0

.0

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenof
2, 4, 6-Trlbromophenol

59.6?
66.08
59.22
16.32

59.22
54.08
64.58
60. 38

2 - Fl-uorobiphenyl
d4 -1, 2-Dichf orobenzene
2-Fluorophenol-
d4 -2-Chlorophenol-

FORM I
ri ,F Ed F-* tq.. ' A,*1 Er& g-tr A*: E f



ORGAI.IICS AT.IAIYSIS DATA SHEET
Semivolatiles by SW8270D GCll{St
Extraction l4ethod: SW3520C
Page L of 2

Lab Sampl-e ID: VK65H
LIMS IDz ]-2-184]2
Matrix: Water 4
Data Release Authorizedz //5
Reported: 1.0/02/1.2

Date Extracted: 09/27 /12
Date Analyzed: 09/28/1.2 23:03
Instrument/Analyst : NT6/JZ

CAS Nunber Analyte

Als:ffStb@
INCORPORATED

Sample ID : t'191-125-O924L2
SN'tPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0 0 0 r. 0 2 0 . 4 0 0 - 5 1 0
Date Sampled: 09/24/I2

Date Received: 09/25/1,2

Sample Amount: 500 mL
Flnal- Extract Vo]ume: 0.50 mL

Dil-ution Factor: 1.00

RI, Result

108-95-2
III- 44- 4

95-57-8
541-73-1
1_06- 46-7
100-51-6
v5-5U-l-
95-48-1
108-60-1
L06-44-5
62r-64-1
67 -7 2-L
98-95-3
78-59-1
88-75-5
105-67-9
6s- 8 s-0
111-91-1
L20-83-2
),zu-62- r
9L-20-3
L06-47 -8
87-68-3
59-50-7
91-57-6
11-41-4
88-06-2
95-95-4
v1-5U- /
88-7 4- 4

131- 11- 3
208-96-8
99-09-2
83-32-9
5r-28-5
L00-02-7
).32-64-9
606-20-2
L21-74-2

Phenol
Bis- (2-Chloroethyl) Ether
2-Chlorophenol-
1, 3-DichLorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol-
1, 2-Dichl-orobenzene
2 -MethyJ-phenol-
2, 2' -Oxybis ( 1-Chl-oropropane )

4 -MethylphenoL
N-N j-tros o- Di -N- Propylamine
Hexachl- oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2 , 4 -Dimethylphenol
Benzoi-c Aci-d
bis (2-Chloroethoxy) Methane
2, 4-Dicl:ll-orophenol
1,, 2, 4 -T r ichlorobenzene
Naphthalene
4 -Chloroanil-ine
Hexachl-orobutadiene
4 -Chloro- 3 -methylphenol-
2 -Methylnaphthalene
HexachL orocycf opentadiene
2, 4, 6-Tr j-chlorophenoJ-
2, 4, 5-Ir ichlorophenoJ-
2 -Chl-oronaphtha J-ene
2-Nitroanil-ine
Dinethylphthal-ate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2 , 4 -Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitrotofuene
2, 4-Dinitrotol-uene

1n
1n
1n
1n
1n
z.u
1n
'tn
1n
z.u
1n
z.u
1n
1n
?n
?n

ZU
1n
?n
1n
1n
qn
?n
3.0
1n
trn
?n
E,n
1.0
?n
1.0
1.0
?n
1.0

20
1n

?n
?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20u

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20u
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I 1""f*dffiq ##effiffi.F{



ORGAI.IICS AI.IAIYSIS DAIA SHEET
Seuivolatiles by SW8270D GClMll
Extraction Mettrod: SW3520C
Page 2 of 2

Lab Sample ID: VK65H
LIMS ID: 1"2-184L2
Matrix: Water
Date Analyzed: 09/28/1.2 23;03

CAS Nuuber Analyte

QC Report No:
Drni ant- .

ANALYTICAL
RESOURCES
INCORPORATED

Sanple ID: l'fit-125-O924L2
SA}{PI,E

VK65-Landau Associates
Cornwal-L
0001020.400-510

RI, Reeu].t

84-66-2
7 005-7 2-3
86-'t 3-7
100-01-6
534-52-t
86-30-6
101-55-3
118-74-1
87-8 6-5
df,-ur-d
86-74-8
rzu- rz- I
84-7 4-2
206-44-0
r"2 9-00-0
85-68-7
9r-94-r
56-55-3
111 -81-1
2r8-0t-9
117-84-0
50-32-8
l.vJ-Jv-5
53-7 0-3
19L-24-2
90-t2-o
TOTBFA

Diethylphthal-ate
4 -Chlorophenyl -phenyl ether
Fl-uorene
4 -Nitroaniline
4, 6-Dinitro-2 -Methy1phenoJ-
N-Nit rosodiphenyJ- amine
4 -Bromophenyl -phenylether
Hexachlorobenzene
Pentachl-orophenol
Phenanthrene
CarbazoLe
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
ButylbenzyJ-phthalate
3, 3 ' -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-OctyI phthalate
Benzo(a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1-Methylnaphthalene
Total Benzofl-uoranthenes

Reported in pgll, (ppb)

SenivoJ.atile Surrogate Recovelar

1n
1n
1n
?n

1n

I.U
1n
1n

1n
1n
1n
1n
1n
1n
'ln
1n

1n
?n
1n
1n
1n
1n
1.0
1n
1n
E,n

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

d5-Nitrobenzene
d14 -p-Terphenyl
d5-Phenol
2, 4, 6-Trlbromophenol

62.02
7L.2Z
63.58
85.9t

64 .42
54.8t
66.42
63.22

2 -Fluorobiphenyl
d4 - 1, 2 -Dichl-orobenzene
2-Fluorophenol
d4 -2-Chl-orophenol-

FORM I
qjF{ffiffi . ffiffiflffiffiffi



ORGA}TICS ANALYSIS DATA SHEET
SenivolatiJ-es by SW8270D Gcll.tll
Extraction ldethod: SW3520C
Page L of 2

Lab SampJ-e ID: VK65I
LIMS ID:12-18413
Matrix: Water ,fl
Data Release Authorized: ,15
Reported: L0/02/12 '/

Date Extracted: 09/27 /12
Date Analyzed: 09 / 28 /1.2 23 : 38
Instrument/Analyst z NT6 / JZ

CAS Nunlrer Analyte

ix3tf;s*@
INCORPORATED

Sanple ID: !4I-115-O924L2
SAI4PI,E

QC Report No: VK65-Landau Associates
Project: Cornwaff

0001020.400-s10
Date Sampled: 09 / 24 / 1,2

Date Received: 09/25/12

Sample Amount: 500 mL
Final- Extract. Vo]ume: 0.50 mL

Dilution Factor: 1.00

RI Result

108-95-2
rl_r-99-.{
95-57 - 8
541-73-1
t06-46-'7
10 0- 51- 6
vt-3u-r
95- 48-'7
108-60-1
106-44-5
62r-64-1
67 -7 2-r
98-95-3
78-59-1
88-75-5
105-67-9
6s- 8 s-0
111-91-1
L20-83-2
LZU-62- r
9L-20-3
]06-41 -8
87-68-3
s9-50-7
9L-57 -6
11-41-4
88-06-2
95-95-4
91-58-7
88-7 4-4
l-Jl--rl--J
208-96-8
99-09-2
83-32-9
5L-28-5
1,O0-02-1
L32-64-9
606-20-2
L2L-L4-2

Phenol-
Bis- (2-Chl-oroethyl) Ether
2-ChJ-orophenol-
1, 3-Dichlorobenzene
1,4-Dichl-orobenzene
Benzyl Al-cohol-
1, 2-Dichl-orobenzene
2-Methylphenol-
2, 2' -Oxybis ( 1-Chl-oropropane )

4 -Methylphenol
N-Nitroso-Di-N-Propylamine
Hexachl-oroethane
Ni-trobenzene
I sophorone
2-Nitrophenol
2, 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenol
I, 2, 4 -T r ichLorobenzene
Naphthalene
4 -Chl-oroanil-ine
Hexachlorobutadi-ene
4 - Chl- oro - 3 -me thylpheno l-
2 -Methylnaphthalene
Hexachlorocyclopentadiene
2, 4, 6-Tr ichJ-orophenol
2, 4, 5-Tr ichlorophenol
2 -Chl-oronaphthalene
2-Nitroanil-ine
DimethyJ-phthal-ate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2, 4-Dinitrophenol
4 -Nitrophenol
Di-benzofuran
2, 6-Dinitrotoluene
2,4-Dinitrotoluene

1.0
1n
1.U
1.0
1n

2.O
1n
1n
'tn

z-u
1n

z.u
1n

?n
3.0

20
'1 n
2n
1n
1n
RN
?n
?n
1n

?n
qn
1n
?n
1n
1.0
3.0
1.0

20
1n

1n
?n
?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<2.0u
< 1.0 u
< l_.0 u
< 1.0 u
<2.0v
< 1.0 u
< 2.0 v
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20u

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20v
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FOR!! I ffed *EEq ffiffiffiE,T?



ORGA}IICS A}IALYSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Extraction !4ethod: SW3520C
Page 2 of 2

Lab Sample TD: VK65I
LIMS IDz 72-18413
Matrix: Water
Date Anal-yzed: 09/28/12 23238

CAS Nuuber Arralyte

firstils*@
INCORPORATED

Sauple ID: l{l{-115-O924L2
SAI'IPLE

QC Report No: VK65-Landau Associates
Project: CornwaLl

0001020.400-s10

RL Resu1t

84-66-2
7 005-7 2-3
86-7 3-7
r_ 0 0-01- 6
534-52-]-
8 6-30-6
101-55-3
t]-8-'7 4-t
87-86-5
8 5-0 1-8
86-1 4-8
L20-12-1
84-7 4-2
206-44-0
12 9-00-0
85-68-7
91--94-L
56-55-3
LL1 -8L-1
21-8-07-9
117-84-0
50-32-8
1 93-3 9-5
53-70-3
rY r- zq- z
90-1,2-0
TOTBFA

Diethytphthal-ate
4 -Chl orophenyl -phenylether
Fl-uorene
4 -Nitroanil-ine
4, 6-Dlnitro-2 -Methylphenol
N-Nitrosodiphenylamine
4 -Bromophenyl -phenylether
Hexachl-orobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichl-orobenzidine
Benzo (a) anthracene
bis (2-EthylhexyJ- ) phthalate
Chrrrqcne
Di-n-Octyl phthalate
Benzo (a) pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1 -Methylnaphthalene
Total Benzofl-uoranthenes

Reported in pgll, (ppb)

Seuivolatile Surrogate Recoverlz

1n

I.U
1.0
?n

AU
1.0
1.0
1.0

1n
1.0
1n

1.0
1n

1.0
1n
1n
qn
1n
?n
1n
1n
1n
1n
1.0
1n
1n
qn

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< t_.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

d5-Nitrobenzene
d14-p-Terphenyl
d5-Phenol
2, 4 , 6-TrlbromophenoJ-

?n

68.
69.

8?
0?
18
9?

2 -Fl-uorobiphenyl
d4 - 1, 2-Dj-chl-orobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol-

68.48
6L.2Z
74.12
70.'72

FORM I
"L"$EdffiK[ ffiffiffiffi-ffi



ORGAI{ICS AI{AIYSIS DATA SHEET
Semivolatilee by SW8270D GCIMS
Extraction ldethod: SVI3520C
Paoe r ot z

Lab SampJ-e ID: VK65J
LIMS ID: 12-184L4
Matrix: Water
Data Release Authorized:
Reported: I0/02/1-2

Date Extracted: 09/27 /12
Date Anafyzed: 09/29/L2 00:11
Instrument/Analyst : NT6/ JZ

CAS Nunber Analyte

trsifisrb@
INCORPORATED

Sample ID: }'19I-12D-O924L2
SEMPI.E

Report No: VK65-Landau Associates
Project: Cornwall-

0001020.400-510
Date Sampled: 09/24/L2

Date Received: 09/25/1,2

Sample Amount: 500 mL
Finaf Extract Vo]ume: 0.50 mL

Dil-ution Factor: 1.00

RL Resu].t

108-95-2
1.7I- 4 4- 4

95-57 - 8
54]-7 3-1,
L06- 46-1
100-51-6
95-50-1
95-48-'t
108-60-1
106-44-5
62r-64-1
61 -7 2-I
98-95-3
78-59-1
88-75-5
105-67-9
65-85-0
111- 91- 1
720-83-2
L20-82-7
9L-20-3
106-47-8
87-68-3
5 9-50-7
91-5't -6
77-47-4
88-06-2
95-95-4
91-58-7
88-'t 4-4
l_51-l-t-J
208-96-8
99-09-2
83-32-9
5L-28-5
r00-02-7
I32-64-9
606-20-2
).2 ).- r4- z

Phenol-
Bis- (2-Chl-oroethyJ- ) Ether
2-Chlorophenof
1, 3-Dj-chlorobenzene
1,4-Dichlorobenzene
BenzyJ- Al-cohol-
1, 2-Dichl-orobenzene
2-Methylphenol
2, 2' -Oxybis ( 1-Chloropropane )

4 -MethylphenoL
N-Nitroso-Di-N-Propylamine
Hexachl-oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4 -Dimethylphenol
Benzoic Acid
bis (2-Chl-oroethoxy) Methane
2,4-DichJ-orophenol
7, 2, 4 -T r i-chl-orobenzene
Naphthalene
4 -Chl-oroaniline
Hexachl-orobutadiene
4 -Chl- oro- 3 -methylphenol-
2 -Methylnaphthalene
Hexachl-orocyclopent adiene
2, 4, 6-Trichlorophenol
2, 4 , 5-Tri-chlorophenoJ-
2-Chloronaphthalene
2-Nitroani-l-ine
Dimethylphthal-ate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2,4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitrotofuene
2 , A-Dinitrotoluene

1n
1n
1n
1n
1n
2.0

1n
1n
z.u
1n

z-u
1.0
I.U
3.0
?n

ZU
1n
?n
1n
'ln
qn

3.0
1n
q,n
?n
EN
1n
?n
1n
1.0
3.0
1n

20
1n

1n
?n
?n

< L.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<2.0v
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
<2.0v
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20u

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20v
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I
E JA.C ffi.q ffiffi#tffi{q



ORGAI.TICS AIIAIYSIS DATA SHEET
SenivoJ-ati1es by Sw8270D cClMS
Extraction Method: SII3520C
Page 2 of 2

Lab Sample fD: VK65J
LIMS ID: ]-2-L84L4
Matrix: Water
Date Anal-yzed: 09/29/1,2 00:11

CAS Nuuber Analyte

A/- Aannrt- lrln.
Yv r\vyv!

Prni anf .

firstfisrb@
INCORPORATED

SampJ-e ID : !{91-12D-O924L2
SAI'{PLE

VK65-Landau Associates
Cornwal-l
0001020.400-510

RL Resu].t

84-66-2
'7 005-'12-3
86-7 3-7
I.UU-UI-O
534-52-L
8 6-30-6
101- 5 5- 3
778-1 4-1,
87-86-5
8s-01-8
86-74-8
rzu- rz- I
84-7 4-2
206-44-0
129-00-0
85-68-7
91-94-1
56-55-3
LL7 -81-7
z16-ur-9
117-84-0
50-32-8
1 93-3 9- 5
53-7 0- 3
19L-24-2
YU- IZ-U
TOTBFA

Diethylphthalate
4 -Chl orophenyl -phenyl ether
Fluorene
4 -Ni-troanil-i-ne
4, 6-Dinitro-2 -MethylphenoJ-
N-Nitrosodiphenylamine
4 -Bromophenyl -phenyl ether
Hexachl-orobenzene
Pentachlorophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-ButyJ-phthalate
Fl-uoranthene
Prrron a

eutylbenzylphthalate
3, 3' -Dlchl-orobenzidj-ne
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthalate
Benzo(a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1 -MethylnaphthaLene
Total- Benzof Luoranthenes

Reported in pgll, (ppb)

Semivo1atile Surrogate Recovetl'

1n
1n
1n
3.0

10
1n
1n
1n

'tn
1n
1n
1.0
1.0
1n
1n
1n
qn
1n
?n
1n
1n
1.0
1.0
1.0
'tn
1.0
q,n

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 5.0 u

d5-Nitrobenzene
d14-p-Terphenyl
d5-Phenol-
2, 4, 6-Trlbromophenol

64 .42
58.88
64.02
80.58

2-FluorobiphenyJ- 64.02
d4-1,2-Dichl-orobenzene 58.0?
2-FJ-uorophenol- 66.'lZ
d4-2-Chl-orophenol 63.'72

FORM I



ORGAI{ICS A}IAI.YSIS DATA SHEEI
SeuivoLati1es by SW8270D GclltlSl
Extraction Mettrod: SW3520C
Page L of 2

Lab Sample ID: VK65K
LIMS ID: 12-L84]-5
Matrix: Water n
Data Rel-ease Authorizedz .,/J
Reported: IO/02/),2

Date Extracted: 09/21 /12
Date Anal-yzed: 1.0/0I/1,2 13:51
Instrument/Analyst : NT6/.IZ

GAS Nunber Analyte

Arsbfis*@
INCORPORATED

Samp1e ID: I'OI-11D-O924L2
SAI'IPIE

QC Report No: VK65-Landau Associates
Drni aaf . aOfnWaf l_

0001020.400-s10
Date Sampled: 09/24/12

Date Received: 09/25/72

Sample Amount: 500 mL
Final- Extract Volume: 0.50 mL

Dil-ution Factor: 1.00

RL Resuft

108-95-2
Lrr- 44- 4

95-57-8
541-73-1
L06-46-7
100-s1-6
95-50-1
95- 48-7
108-60-1
106-44-5
62L-64-7
67 -1 2-r
98 - 95-3
78-59-1
88-75-5
105-67-9
65-85-0
II.L-Y,L-I
L20-83-2
LZU-d Z- r
9L-20-3
106-47-8
87-68-3
5 9-5 0-7
91-57 -6
1'7-4'7-4
88-06-2
95- 95- 4

91-58-7
88-7 4-4
131- 11-3
zud- Yo-d
99-O9-2
83-32-9
51-28-5
L00-02-7
I32-64-9
606-20-2
rz r- L.t- z

Phenol-
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenof
1, 3-Dichl-orobenzene
1,4-Dichl-orobenzene
Benzyl- Al-cohoL
1, 2-Dichl-orobenzene
2-Methylphenol-
2, 2' -Oxybis ( 1-Chl-oropropane )

4 -Methylphenol
N-Nitroso- Di -N- Propylamine
Hexachl-oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenol
1,, 2, 4 -T r j-chf orobenzene
Naphthalene
4 -Chf oroanil-ine
Hexachforobutadiene
4 -ChL oro- 3 -methylpheno l-
2-Methylnaphthalene
Hexachf orocycl opentadiene
2, 4 , 6-IrichlorophenoJ-
2, 4, 5-Tr ichlorophenoJ-
2 -Chl-oronaphthalene
2-Nitroanil-ine
Dimethylphthalate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2,4-Dinitrophenol
4 -Nitrophenol
Dlbenzofuran
2,6-Dinitrotoluene
2, 4-Dinj-trotoluene

1n
1n
1n
a.u
l-.0
z.u
1n
1n
1n
z-u
1n
2.0
1n
1n
?n
3.0

20
1n
3.0
1n
1n

?n
?n
1n
q,n
?n
EN
'ln
?n
1.0
1n
?n
1n

ZU
10

1n
?n
?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<2.0v
< 1.0 u
< 1.0 u
< 1.0 u
<2.0u
< 1.0 u
<2.0v
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20u

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20u
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORXVI I {"8ilf,ffi.:q fRg,Effi"F t



ORGAT{ICS AI.IATYSIS DATA SHEET
Seuivolatiles b!, Sw8270D GClMSl
Extraction Method: SW3520C
Page 2 of 2

Lab Sample ID: VK65K
LIMS IDz L2-18415
Matrix: Water
Date Anal- yzed. I0 / OIy 1.2 13 : 51

CAS Nuuber Anal.yte

QC Report No:
Drni aal- .

f,i3ifisrb@
INCORPORATED

Sample ID : I'!W-11D-O924L2
SAMPI,E

VK65-Landau Associates
Cornwal-l-
0001020.400-510

RL Result

84-66-2
7 005-7 2-3
86-73-7
100-01-6
534-52-L
86-30-6
rul.-55-J
118-74-1
87-86-5
85-0r.-8
86-1 4-8
]-20-L2-'7
84-7 4-2
206-44-0
12 9-0 0-0
85-68-7
9L-94-I
5 6-5 5-3
LL7 -81,-1
2r8-07-9
117-84-0
5 0-32 -8
1 93-3 9-5
5 3-7 0-3
rY r- z4- z
90-12-O
TOTBFA

Dj-ethylphthal-ate
4 -Ch1 orophenyl -phenylether
Fl-uorene
4 -Nitroanil-ine
4, 6-Dinitro-2 -Methylphenol
N-Nitrosodiphenylamine
4 -Bromophenyl -phenylether
Hexachl-oroben zene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -Dichl-orobenzidine
Benzo (a) anthracene
bis (2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthalate
Benzo (a)pyrene
Indeno (I ,2,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1-Methylnaphthalene
Total- Benzofl-uoranthenes

Reported in pg/L (ppb)

SemivoJ.atil-e Surrogate Recoverl

1n
1n
1n
?n

1n
1n
'tn

10
l-.0
1.0
1.0
1.0
1.0
1.0
1n
q.n
1n

3.0
I-U
1n
1n
'ln

a.u
1.0
'ln
qn

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<l_0u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol
2, 4, 6-Tribromophenol

66.08
60.08
67.5?
84.58

64 .42
s6.88
61.22
65.6?

2 -Fl-uorobiphenyl
d4 - 1, 2 -Dichl-orobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol

FORI'{ I q.*$4#*5 : ffiffiffiTE



ORGAI{ICS ANAIYSIS DATA SHEET
Seuivolatiles by SW8270D GCIMS
Extraction !4ethod: SW3520C
Page ). of 2

Lab Sample ID: VK65L
LIMS 1D: !2-18416
Matrix: Water ,4
Data Release Authorized,z l{"
Reported: 1,0 / 02 / 12

Date Extracted: 09/21 /1,2
Date Analyzed: 70/0I/72 18:59
Instrument,/Analyst : NT6/.IZ

CAS Nunber Analyte

fiIs5fi:eb@
INCORPORATED

Sanp1e ID : ltll{-13D-O924L2
SA}!PLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/1,2

Date Received: 09/25/),2

Sample Amount: 500 mL
Final Extract Volume: 0.50 mL

Dil-ution Factor: 1.00

RL Result

108-95-2
1LL-44-4
95-57-8
541-73-1
r06-46-'7
100-51-6
95-5 0- 1
95-48-7
108-60-1
10 6-4 4 -5
621-64-7
67 -7 2-I
98 - 95-3
78-59-1
88-75-5
105-67-9
65-85-0
111- 91- 1
120-83-2
t20-82-L
9r-20-3
106-41 -8
87-68-3
s9-s0-7
9L-57 -6
17 -4'7 -4
88-06-2
95- 9s- 4

91-5 8 -7
88-1 4-4
t-Jl--Ll--J
208-96-8
99-09-2
83-32-9
5r-28-5
LVV-VZ- t

L32-64-9
606-20-2
rz)--)-q-z

PhenoL
Bis- (2-ChLoroethyl) Ether
2-Chlorophenol-
1, 3-Dlchl-orobenzene
1, 4 -Dj-chl-orobenzene
Benzyl Al-cohol
1, 2-Dichlorobenzene
2-Methytphenol-
2, 2' -Qxybis ( 1-Chl-oropropane )

4 -Methylphenol-
N-Nitroso-Di-N- Propylamine
Hexachl- oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichl-orophenol
!, 2, 4-T r ichlorobenzene
Naphthalene
4 -Chloroanil-ine
Hexachforobutadiene
4 -ChIoro- 3-methylphenol-
2 -Methylnaphthalene
Hexachlorocycl opentadiene
2, 4, 6-TrichJ-orophenoJ-
2, 4, 5-Trj-chlorophenol
2-Chl-oronaphthalene
2-Nitroanil-ine
Dimethylphthafate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2, 4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2,6-DinitrotoLuene
2,4-Dinitrotofuene

1.0
1.0
1n
1n

2.O
1.0
1.0
1n

2.O
1n
z.u
1.0
1.0
?n
3.0

20
1n
3.0
1.0
1n
qn
3.0
?n
1n

5.0
?n
qn
1.0
3.0
1.0
1.0
?n
'ln

20
'ln

1.0
?n
3.0

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<2.Ou
< 1.0 u
< 1.0 u
< 1.0 u
<2.OV
< 1.0 u
<2.0u
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20v

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20v
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I
qi 9e l% q- Ad', n-rE Er-E f . ""{



ORGANICS ANALYSIS DATA SHEET
Senivolatiles by SW8270D GCIMS
Extraction Method: SW3520C
Page 2 of 2

Lab Sample ID: VK65L
LIMS ID:12-184L6
Matrix: Water
Date Anal- yzed: 1,0 / 0I / 12 18 : 5 9

CAS Nunber Analyte

QC Report No:
Prni onl- .

trstfis*@
INCORPORATED

SampJ.e ID: I'tll-13D-O924L2
SAltPLE

VK65-Landau Associates
Cornwal-l
0001020.400-510

RL Result

84-66-2
1 005-7 2-3
86-7 3-1
10 0- 01- 6
534-52-I
86-30-6

118-74-1
87-8 6-5
85-01-8
86-7 4-8
LZU-rZ- I
84-'7 4-2
206- 4 4-0
12 9-00-0
85-68-7
9r-94-r
5 6-55-3
117 - 81- 7
218 - 01- 9
117-84-0
5 0-32- 8

193-39-5
53-70-3
L9L-24-2
90-L2-0
TOTBFA

Diethylphthafate
4 -Chlorophenyl -phenyl ether
Fl-uorene
4 -Nitroaniline
4, 6-Dinitro-2 -Methylphenol
N-Nit rosodi-phenylamine
4 -Bromophenyl -phenylether
Hexachl-oroben zene
Pentachl- orophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -Dichlorobenzidine
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
f-h rrrqanc

Di-n-Octyl phthalate
Benzo(a)pyrene
Indeno (1,, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1-Methylnaphthalene
Total- Benzofl-uoranthenes

Reported in p9lL (ppb)

SemivoJ-ati1e Surrogate Recoverl

1n
1.0
r.u
?n

1n
1n
1n
1n

IU
1.0
1.0
1n

1n
1n
1n
qn
1n
?n
.L.U
1n
1n
1n
1n
1n
1n
qn

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< l_.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

d5-Nitrobenzene
d1 4 -p-TerphenyJ-
d5-Phenof
2, 4, 6-Art bromophenol

66.8?
79.62
66 .92
81.68

66.8?
59.22
69.LZ
66.42

2 -Fl-uorobiphenyl
d4 -L, 2 -Dichlorobenzene
2 - FJ-uorophenol-
d4 -2-Chl-orochenol

FORM I LJ*.d ffi.Eq' ffihffi #ft ^F 
t-,e



ORGA}TICS ANAI,YSIS DATA SHEET
Semivolatiles by Sw8270D efr/M8
Extraction ldethod: SW3520C
Page I of 2

f,rsbffs*@
INCORPORATED

Sample ID : t'tll-DUP-O924L2
SAI"IPLE

Lab Sampl-e ID: VK65M
LIMS ID: 1-2-18417
Matrix: Water
Data ReLease Authorized:
Reported: I0/02/12

Date Extracted: 09/27 /12
Date Anal-yzed: I0/07/1.2 19:33
Instrument/Analyst : NT6 / JZ

CAS Nunber Analyte

Report No: VK65-Landau Associates
Project: CornwaLl-

0001020.400-s10
Date Sampled: 09/24/1,2

Date Received: 09/25/L2

Sample Amount: 500 mL
Final- Extract Volume: 0.50 ml,

Dilution Factor: 1.00

RL Reeult

/

108-9s-2
LL1- 44- 4

95-57-8
541- /J-l-
r06-46-7
100-51-6
95-5 0- 1
95-48-'7
108-60-1
106-44-5
62]--64-1
67 -1 2-1
98-95-3
78-59-1
88-75-5
105-67-9
65-8 5- 0
t_rl--vL-l_
L20-83-2
t2o-82-t
9L-20-3
106-47-8
87-68-3
59-50-7
9L-51 -6
11-41-4
88-O6-2
95-9s-4
91-58-7
88-7 4- 4

1 31- 1 1-3
208-96-8
99-09-2
65-JZ-9
s1-28-5
100-02-7
r32-64-9
606-20-2
rz r- 14- z

Phenol
Bis- (2-Chl-oroethyJ- ) Ether
2-ChlorophenoL
1, 3-Dichforobenzene
1,4-Dichlorobenzene
BenzyJ- Al-cohol-
1, 2-Dichforobenzene
2-Methylphenol
2, 2' -Qxybis ( 1-Chloropropane )

4 -Methylphenol-
N-Nitroso-Di-N-Propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nit.rophenoJ-
2 , 4 -Dlmethylphenol
Benzoic Acid
bis (2-Chl-oroethoxy) Methane
2, 4-Di-chJ-orophenol
'1,, 2, 4 -T r ichl-orobenzene
Naphthalene
4 -Chloroani-line
Hexachl-orobutadiene
4 -Chl-oro- 3 -methylpheno f
2 -Methylnaphthalene
Hexachlorocycl opentadi ene
2, 4 , 6-Trichlorophenol
2, 4, 5-T r ichJ-orophenol
2 -Chl-oronaphthalene
2-Nitroanil-ine
Dimethylphthal-ate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitrotofuene
2,4-Dinj-trotol-uene

'tn

'ln
'ln
1n
z.u
1n
1n
1n
2.0
1n
z.u
1n
1n
3.0
?n

20
1n
?n
1n
1n

?n
?n
1.0

?n
E,n
1n

3.0
1.0
1n
?n
'1 n

zv
1n

1n
?n
?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< t-.0 u
<2.0v
< 1.0 u
< 1.0 u
< 1.0 u
<2.0v
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20u

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20u
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I
e *f {--#*, ' FdFHEffi ,fl*q,



ORGAI{ICS A}IATYSIS DATA STIEET
Semivolatiles by SW8270D GCI!4S
Extraction l{ethod: SW3520C
Page 2 of 2

Lab Sample ID: VK65M
LIMS IDz I2-784I7
Matrix: Water
Date Anal-yzed: 1.O/0I/72 19:33

CAS Nr.rnber Analyte

Ars5ffS*@
INCORPORATED

Saople ID: W-DUP-O924L2
SAIvtPLE

QC Report No: VK65-Landau Associates
Project: Cornwaff

0001020.400-510

RL Resu1t

84-66-2
1 005-1 2-3
86-1 3-1
r.0 0-01- 6
534-52-r
8 6-30-6
-LU1-55-J
]-L8-7 4-L
87-8 6-5
85-01-8
8 6-74-8
120-12-7
8A-7 4-2
206-44-O
12 9-00-0
85-68-7
9l-94-L
5 6-5 5-3
1L1-83.-7
z 16-u r- Y

117-84-0
50-32-8
1 93- 3 9-5
53-7 0-3
r9r-24-2
90-12-0
TOTBFA

Diethylphthal-ate
4 -Ch1 orophenyl -phenylether
Fluorene
4 -Nitroaniline
4, 6-Dinitro-2 -Methylphenol
N-Nit ros odiphenylamine
4 -Bromophenyl -phenylether
Hexachlorobenzene
Pentachlorophenol-
Phenanthrene
Carbazofe
Anthracene
Di-n-ButylphthaJ-ate
Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -Dichl-orobenzidine
Benzo (a) anthracene
bis (2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthal-ate
Benzo (a) pyrene
Indeno ('L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene
Total Benzofluoranthenes

Reported in pglI, (ppb)

Semivolatile Sunogate Recovery

1n
1n
1.0
3.0

1n

1.0

1n
'ln

'ln
1n
1.0
t-.u
1n
1n
1n
5n
1.0
?n
1.0
1n
1n
1n
1n
1n
l-.u
q,n

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4 , 6-TrJ-bromophenol

59.22
72.82
59.12
'7 4.IZ

2-Fl-uorobiphenyl 60.88
d4-1,2-Dichl-orobenzene 5L.2Z
2-Fluorophenof 61.6?
d4-2-Chl-orophenol 59.22

FORM I
q.JEflfi;trq' il&ffift#&:F#A



ORGA}TICS AT{AIYSIS DATA SHEET
Seoivolatiles by SW8270D GCll{S
Extraction Method: SW3520C
Page L of 2

Lab SampJ-e ID: VK65N
LIMS IDz 12-184L8
Matrix: Water
Data Release Authorized:
Reported: lO/02/1,2

Date Extracted: 09/27 /12
Date Analyzed: 1.0/01./12 20:06
Instrument/Analyst : NT6/.IZ

CAS Nuuber Arralyte

irsbfisrb@
INCORPORATED

Sample ID : t{91-155-O92412
SAI4PLE

Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-s10
Date Sampled: 09/24/12

Date Received: 09/25/1,2

Sample Amount: 500 mL
Final- Extract Vo]ume: 0.50 mL

Dilution Factor: 1.00

RL Resu]-t

1 08 - 95-2
I\L- 44- 4
95-57-8
54r-t5-L
106-46-?
tuu-3r-o
95-50-1
95-48-7
r_08-60-1
106-44-s
621-64-7
6't -7 2-r
98 - 95-3
78-59-1
88-?5-5
105-67-9
6s-8s-0
l-l-l_-vr-L
r20-83-2
120-82-r
91-20-3
106-47-8
87-68-3
59-50-7
9L-57-6
11-41-4
88-06-2
95- 95- 4

v-t-5u- /
88-7 4-4
l_Jl_-Ll_-J
208-96-8
99-09-2
83-32-9
51-28-5
L00-02-7
L32-64-9
606-20-2
rz r- r4- z

Phenol-
Bis- (2-ChLoroethyl) Ether
2-Chlorophenol-
1, 3-Dj-chl-orobenzene
1 ,4-Dichlorobenzene
Benzyl A1cohol
1, 2-Dj-chl-orobenzene
2-MethylphenoL
2, 2' -Oxybis ( 1-Chl-oropropane )

4 -Methylphenol-
N-Nitroso- Di -N- Propylamine
Hexachloroethane
Nitrobenzene
fsophorone
2-Nitrophenol
2 , 4 -Dimethylphenol
Benzoic Acid
bis (2-Chl-oroethoxy) Methane
2,4-Dichlorophenol
7, 2, 4 -I r ichl-orobenzene
Naphthalene
4 -Chl-oroaniline
Hexachl-orobutadiene
4 -Ch1oro- 3-nethylphenoL
2 -t'te thylnaph thal ene
Hexachl- orocycJ- opentadi ene
2, 4, 6-Tr i-chJ-orophenol
. A q.-m,i ^lrr ^,^nhenol-ratJ rtrvlrfv!vi;

2 -Chl-oronaphthalene
2 -Ni-troani- l ine
Dimethylphthalate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2, 4-Dinitrophenol
4-Nitrophenol
Di-benzofuran
2, 6-Dinitrotol-uene
2 , 4 -Dinitrotol-uene

1n
1n
1n
1n
1.0
z.u
1n
'ln
1n
z.v
1n
z.u
1n
1n
?n
?n

20
1n
?n
1n
1.0
qn
?n
?n
1.0
RA
?n

1n
?n
1.0
1n
?n
1n

20
1n

1n
?n
?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

1.2
< 2.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<2.OU
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20v

< 1.0 u
< 3.0 u
< 1.0 u

5.2
< 5.0 u
< 3.0 u
< 3.0 u

1.8
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20u
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I
a" $[f ffi's:f dRdlftf:tTr *F



ORGAI{ICS AT{AIYSIS DATA SHEET
Seuivolatiles by Sw82?0D GCll{S
Extraction Method: SW3520C
Page 2 of 2

Lab SampJ-e ID: VK65N
LIMS ID: L2-L84L8
Matrix: Water
Date Analyzedz IO/OI/12 20206

CAS Nunber Analyte

QC Report No:
Prn-i anl- .

f,$instb@
INCORPORATED

Sample ID: MtiI-155-O924L2
SAMPLE

VK65-Landau Associates
Cornwal-l-
0 0 0 r_ 0 2 0 . 4 0 0 - s 1 0

RL Resu1t

84-66-2
-t 005-12-3
86-7 3-1
100-01-6
534-52-L
8 6-30-6
101-55-3
]-L8-7 4-r
87-86-5
85-01-8
86-74-8
120-L2-1
84-1 4-2
206-44-0
12 9-0 0- 0
85-68-7
9L-94-)-
5 6-55- 3
rr t-6r- I
z L6-V t-Y
117-84-0
50-32-8
1 93-3 9- 5
53-70-3
1"9)--24-2
90-12-0
TOTBFA

Diethylphthal-ate
4 -ChJ-orophenyl -phenyl ether
Fluorene
4 -Nitroaniline
4, 6-Dinitro-2 -Methylphenol
N-Nitros odiphenyl amine
4 -Bromophenyl -phenylethe r
Hexachlorobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
? - ? I -f)i nhl nrnherlzidineet r

Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthalate
Benzo (a ) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
1-ldethylnaphthalene
Total Benzofluoranthenes

Reported in pglI, (ppb)

SemivoJ-atile Surrogate Recoverl

1n
1n
1n
?n

10
1n
1n
'ln

1n
1n
1.0
1n
1.0
1n
'tn
1n

l-.u
?n
1.0
1n
1n
1n
1n
1n

1.0

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

2.4
< 5.0 u

d5-Nitrobenzene
d1 4 -p-TerphenyJ-
d5-Phenol
2, 4 , 6-Trlbromophenol

66.42
60.88
65.38
81.98

Aq 6*
54.4t
66.42
64.3?

2 - Fl-uorobiphenyl
d4 -1, 2-Dichl-oroben zene
2-FIuorophenol
d4 -2-Chl-orophenol

FOR!! I



ORGAIIICS A}IAIYSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Extraction Method: SW3520C
Page I of 2

irsbfis*@
INCORPORATED

Sauple ID: tfl-13D-O924L2
SAI4PI.E

Lab Sample ID: VK65O
LIMS IDz I2-I8479
Matrix: Water
Data Rel-ease Authorized:
Reported: 70/02/12

Date Extracted: 09/21 /12
Date Analyzed: L0/01./1.2 202 4L
Instrument/Analyst : NT 6 / JZ

CAS Nunber Arralyte

Report No: VK65-Landau Associates
Project: Cornwafl-

0 0 0 1 0 2 0 . 4 0 0 - 5 r. 0
Date Sampled: 09/24/72

Date Recei-ved: 09/25/12

Sample Amount: 500 mL
Final- Extract VoLume: 0.50 mL

Dil-ution Factor: 1.00

RL Resu].t

fr

108-95-2
71.I- 44- 4

95-57-8
541-73-1
).0 6- 46-1
100-51-6
95-5 0- r.
95-48-7
r.08-60-1
106-44-5
62r-64-7
67 -7 2-t
98-95-3
78-59-1
88-75-5
105-67-9
65-8s-0
111- 91- 1
L20-83-2
rzu-62- r
9L-20-3
106-47-8
87-68-3
5 9-50-7
9t-57 -6
17-41-4
tJ|J-UO- Z

95- 95- 4

91-58-7
88-7 4-4
,LJ-L-I.-L-J
208-96-8
99-O9-2
83-32-9
5L-28-5
L00-02-7
I32-64-9
606-20-2
rz ),- rq- z

PhenoI
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenol-
1,3-Dichl-orobenzene
1,4-Dichlorobenzene
Benzyl Al-cohol-
1, 2-Dichl-orobenzene
2-Methylphenol-
2,2' -Oxybis ( 1-Chloropropane )

4 -Methylphenol
N-Nitroso-Di-N-Propylamine
Hexachl-oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4 -Dimethylphenol-
Benzoic Acid
bis (2-Chloroethoxy) Methane
2,4-DichlorophenoL
!, 2, 4 -T r ichlorobenzene
Naphthalene
4 -Chl-oroanil-i-ne
Hexachlorobutadiene
4 -Chl- oro- 3 -methyl-pheno I
2 -Methylnaphthalene
Hexachl-orocyclopentadiene
2, 4, 6-lrichlorophenol
. ^ 

q-n,i ^hr ^,^.henof-rarJ rrfvrrrv!vP

2-Chl-oronaphthalene
2-Nitroanil-ine
Dimethylphthalate
Acenaphthylene
3-Nitroani-line
Acenaphthene
2, 4-Dinitrophenol-
4 -Nitrophenol
Dibenzofuran
2,6-Dinitrotoluene
2, 4-Dinitrotol-uene

1n
1n
1n
1.0
1.0
2.0
1n

1.0
1.0
z.u
1n
2.0
1.0
1n
3.0
3.0

20
1.0
3.0

1.0
RN

3.0
3.0
1n
5.0
3.0qn
1n
3.0
1.0
1.0
?n
1n

zv
10

1.0
3.0
?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
<2.0v
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20v

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20u
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I
E EEf .'+!4 " ru*%'+%fr'\.F*f s4n ffiHTffi f r4



ORGANICS A}IAI,YSIS DATA SITEET
Semivol.atiles by SW8270D GCIMS
Extraction l{ethod: SDB520C
Page 2 of 2

Lab Sample ID: VK65O
LIMS ID z ]-2-184L9
Matrix: Water
Date Analyzed: I0/Ol/1,2 20:4I

CAS Nuuber Anal-yte

*rs:fis*@
INCORPORATED

SampJ-e ID : lfI-13D-O924L2
SA!!PLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510

RJ. Result

84-66-2
1 005-7 2-3
86-'7 3-7
10 0-0 r.- 6
534-52-L
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
86-7 4-8
rzu- rz- I

84-7 4-2
206- 44-0
12 9-00-0
85-68-7
9I-94-I
56-55-3
LL1 -8L-7
2L8-0r-9
Ll- /-6.{-u
s0-32-8
193-39-5
53-70-3
L91--24-2
90-L2-0
TOTBFA

Diethylphthal-ate
4 -Ch1 orophenyl -phenyl ether
Fluorene
4-Nitroanil-ine
4, 6-Dinj-tro-2 -MethylphenoJ-
N-Nit ro s odiphenyl amine
4 -Bromophenyl -phenyl ether
HexachLorobenzene
Pentachl-orophenoJ-
Phenanthrene
Carbazole
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2 -Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthalate
Benzo(a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz ( a, h) anthracene
Benzo (9, h, i )peryJ-ene
1" -Methylnaphthalene
Total- Benzof Luoranthenes

Reported in pgll, (ppb)

SenivoLatiJ.e Sunogate Recovetl

1n
1n
'ln
?n

1n
1n
1n
1n

1n
1.0
1.0
1.0
1.0
1n
1n
1n
qn
1n
?n
1n
1n

1n
1n
1n
1n
qn

< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
<10u

< l-.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

d5-Nitrobenzene
d1- 4 -p-Terphenyl
d5-Phenol-
2, 4, 6-Irlbromophenol

68.08
63.68
68.58
82.12

62.82
55.68
69.1t
66. 9t

2 - Fl-uorobiphenyl
d4 -]-, 2 -Dichlorobenzene
2-Fluorophenol-
d4 -2-Chlorophenol-

FORM I Li[df,::q ffigf ffis:r^ffi



firs5fisrb@
INCORPORATED

Matrix: Water

C].ient ID

SW827O SEMIVOI.ATILES WATER ST'RROGATE RECOVERY ST'MIIARY

QC Report No: VK65-Landau Associates
Project: Cornwall-

0001020.400-510

EBP TPH DCB PHL 2EP TBP 2CP TOT OUTNBZ

MB-092712
LCS-092'712
LCSD-092712
MW-15D-092412
MW-r6D-0924L2
MW-I4D-O924L2
MW-15S-092412
MW-765-0924L2
MW-L4S-09241,2
MW-13S-092412
MW-I2S-0924L2
MW-LL3-0924L2
MW-72D-0924I2
wtl-l]D-092412
MW-1.3D-O924t2
MW-DVP-092412
MW-15S-092412
MW-1-3D-0924]2

(NBZ ) : d5-Nj-trobenzene
(FBP) = 2-FluorobiPhenYl
(TPH) : d14-P-TerPhenYJ-
(DcB) : d4-1'2-Dichlorobenzene
(PHL) : d5-Phenol-
(2FP) : 2-Fl-uorophenol
(TBP) : 2, 4, 6-Tribromophenol
(2CP) : d{-2-Chloropheno1

66.88 64.42 78.0?
68.4t 67.22 -t6.42
66.42 63. 6t 73 .22
65.22 65.68 78.88
70 . 8t 69 .22 7 6.42
6s.22 62.82 73. 6t
63 .22 62 .42 73.22
68.48 6't.22 1I.62
65.22 63.22 64 .08
59. 6? 59.22 66.0t
62.02 64 .42 7r.22
70. 88 68 .42 68 . 0t
64.42 64.0? 58.8?
66. 0t 64 .42 60. 08
66.8t 66.88 79.62
59.22 60.88 72.82
66.42 65. 68 60.88
68.08 62.82 63. 6?

59.22 66.98 63.78
59.22 69.3t 64.88
52.82 67.5t 66.42
5'7.62 68.5? 68.58
60.4? 70.72 74.92
56.4? 60.88 67.52
55. 68 64.0t 64 .58
60.88 6'7.22 73.1?
s8 .0? 63.5? 69.38
54 .0? 59.22 64.58
54 .8? 63.5? 66.42
6r.22 69.1? '74.12
58.0t 64 .0? 66.72
56.8? 61 .52 61 .22
59.22 66.92 69. 18
51..22 59.7t 61.68
54.48 65.3t 66.42
55. 6? 68.5? 69.1?

75.5? 66.42 0
Q16qAAq9n
82.92 65. 9? 0
93.18 61 .22 0
86.4t 70.42 0
86.72 64 .8? 0
84.0? 63.22 0
84.58 68.08 0
78.72 65.1? 0
76.32 60.3t 0

85.9? 63.22 0
85.91 70.'72 0
80.58 63.72 0
84.58 65. 6t 0
81,.68 66.42 0
7 4.rZ 59.22 0
81.98 64.3t 0
82.1.2 66. 98 0

LCS/MB LIMITS
( s0-100 )

(s1-100)
(s4-117)
( 4 0-100 )

( 1s-121 )

(33-r-00)
(46-1,25)
(46-102)

QC I.IMITS
(34-r_01)
( 38-100 )

\zr-rzz)
(2'7 -r00)
(16-106)
(23-100)
(31-r_28)
(33-1oo)

Prep Method: SW3520C
Log Number Range: 1,2-18405 to I2-I8419

Page 1 for VK65
FORM-rr SW8270

E".$Kffiffi " Wffi#& g



Ars:ffSrb@
INCORPORATEDORGAI{ICS A}TAIYSIS DATA STTEET

SeuivolatiJ.es by SW8270D GClMfi
Page 1 of 2

Lab Samp1e ID: LCS-O92'|12
LIMS ID:12-18405
Matrix: Water A,
Data Rel-ease Authorized: V/
Reported: I0/02/12

Date Extracted LCS/LCSD:. 09/27 /1,2

Date Anal-yzed LCS: 09/28/I2 I7:24
LCSD: 09/28/1.2 ]-1:58

Instrument/Analyst LCS: NT6/JZ
LCSD: NT6/Jz

GPC Cleanup: NO

Analyte

Sanple ID: LCS-0927L2
LCS/LCSD

QC Report No: VK65-Landau Associates
Project: Cornwall-

0001020.400-510
Date Sampled: 09/24/1.2

Date Received: 09/25/72

Samp1e Amount LCS: 500 mL
LCSD: 500 mL

Final- Extract Volume LCS: 0.50 mL
LCSD: 0.50 mL

Dil-ution Factor LCS: 1 . 00
LCSD: 1.00

Spike LCS
Added-LCS R€cow€ry

Spike LCSD
LCSD Added-LCSD Recovery RPD

Phenof
Bis- (2-Chloroethyf ) Ether
2-Chlorophenol
1, 3-Dichl-orobenzene
i., 4 -Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
2, 2' -Oxybis ( 1-Chloropropane )

4-Methylphenol
N-Nitroso-Di-N- Propyl-amine
Hexa ch I o ro ethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4 -DimethyJ-phenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-DLchLorophenoJ.
I, 2, 4-'I r ichl-orobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4 -Chloro- 3-methylphenol
2-Methylnaphthalene
Hexa ch I o ro c yc 1 opent adi ene
2 , 4 , 6-Txichlorophenol
2 , 4 , 5-TrLchlorophenol
2 -Chl-oronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2, 4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2, 6-Dinitrotoluene
2 , 4-Dinitrotol-uene
Diethylphthalate
4 -ChlorophenyI -phenylethe r
Fluorene
4 -Nitroani l-i-ne
4, 6-D j-nitro-2 -MethylphenoI
N-Nitrosodiphenylamine

19.3
r-8.8
18.2
1,2.4
rz .6
6.1

r_3.6
1,'l .4
t't .2
36.4
18.2
11.1
l-b. v
19.1
18.6
RA A

1,25
I'7 .2
56. 9

13.6
15. 4

43 .9
10.1
6L -9
l_3.1
28.'t
58.2
64.0
L6.6
qn n

19.0
1,6.6
5l_.7
15. 9

108 Q

s8.3
14.5
58.0
58.1
10 n

r7 .t
L6.4
51.3

1,1,2

17.8

25 .0
25 .0
25 .0
25.0
2s.o
25.0
25.0
25.0
25.0
Rn n

25.0
25.0
25.0
25 .0
25 .0
?q n

.LJU
25 .0
75.0
25.0
25.0
?q n

2s.o
?R A

25.0
?q n

75.0
75.0
2s.o
75.0
25.0
25.0
75.0
25.O

r.3 8

75. 0
25.0
75.0
75.0
25.0
25 .0
25 .0
75.0

25.0

11 .2*
75.22
72.82
49 .6*
51.2*
24 .42
54.4S
69. 68
68.8t
72.82
72.82
44 .42
67.62
7 6.42
7 4.42
72.52
90. 6*
68.8r
75.9*
54.4t
6r-.68
58.5t
40.4E
82.58
52.42
38.3t
77.62
85.3*
66.4t
66 .'7 Z
76.0r
66.42
68.9t
63. 6r
78.3t
77 .1\
58.08
't't .32
?? q*
76.0t
68.4t
6q 69

68.4t
81.22
7 1, .22

19.4
1,'1.6
17.8
1t-. 9

t2 .5
6.5

13.4
I1 .4
11 .I
36. 1

18.0
.LU. b

_Lb.t
18.7
18.6
54.4
r27

1,'7.2
5't .2
13.4

43.8
9.8

6r.6
13.2
zI.4

63. 0
L6.5
48.7
18.3
16.3
cno
15. 6
t-09 Q

59.0
14.3
56. 4

s6. 5
18.4
16. 8
16. t-

50.0
111

1a n

25.0
25.0
25.0
25.0
25.0
25.0
25.0
25 .0
23. u
s0. 0
25.0
z3-u
ZJ.U
25.0
25.0
?q n

25.0
?R N

2s .0
25 .0
?q n

25 .0
?q n

25.0
75.0

?R A

2s.o
?R N

25 .0
25 .0
75.0
25.0

l_38
?q n

25.0
75.0
75. 0

2s.o
25.0
25.0

138
2s.o

'77 .62
70.42
tr.zz
4'7 .62
50.0r
26.0\
53.6s
69. 6r
68.4t
'12.22
72.02
42.42
6't .22
74.82
7 4.42
72.52
92 .02
68.8r
76.38
53.6t
62 .02
58.4t
39.22
82.12
52.82
36. 5t
76.58
84.0r
66.42
64 .92
13.22
65.22
67.92
62 .4*
79.0r
78.7t
5'7 .22
'15 .2\
75.3t
73. 6r
67 .2*
64 .42
66.72
80.4E
68.0r

0.5t
6. 6t
2.22
4.lt
2.42
6. 3r
1.5t
0.0r
0.68
0.8r
1.18
4.6t
0.6r
2.IZ
0.08
0.08
1. 68
0. 0r
0.5t
1.5t
0.6E
o.2z
3.0E
0.58
0. Br
4.62
t-. 4t
1. 68
0.0E
2.6*
3.8r
r-.8E
1.6t
1.9r
0. 9t
L.2Z
1.4t
2.BZ
2.82
3.2*
1.8t
_L - dt
2.62
0.9r
4 .62

FORM III
{*:adffi.5q' ffiffiqffi,$&'p



ilssfisrb@
INCORPORATEDORGAIiIICS AI.IAIYSIS DATA SHEET

Seuivolatiles by SW8270D GCIMS
Page 2 of 2

Lab Sample ID: LCS-O92712
LIMS ID: l-2-18405
Matrix: Water
Date Anal-yzed LCS: 09/28/I2 I'l:.

LCSD: 09/28/12 I7:

Analyte LCS

QC Report No:
Proi qgl ;! I v j

24
58

Spike LCS
Added-LCS Recovery

Sample ID: LCS-O927L2
LCS/LCSD

VK65-Landau Associates
Cornwal-l-
0001020.400-510

Spike
LCSD Added-LCSD

LCSD
R€coveta, RPD

4-Bromophenyl-phenylether 18.5
Hexachl-orobenzene 17.8
Pentachlorophenol 69.5
Phenanthrene 1'l .2
Carbazofe 20.2
Anthracene 17.3
Di-n-Butylphthalate 1,9.9
Fluoranthene 17.6
Pyrene 18.0
Butyfbenzylphthalate 18.6
3,3'-Dichlorobenzidine 51.0
Benzo (a) anthracene 17 .1
bis (2-Ethylhexyl) phthalate 20.4
Chrysene 1-5. 8
Di-n-Octy1 phthalate t9.4
Benzo (a) pyrene L6.6
Indeno(I,2,3-cd)pyrene 16.8
Dj-benz (a, h) anthracene l-5.8
Benzo(g,h,i)perylene 15.6
1-Methylnaphthalene 19.4
Total Benzofluoranthenes 33. 9

25.0
25.0
?q n

25.0
25.0
25.0
25.0
25 .0
2s .0
25 .0

25.0
25.0
2s .0
25 .0
25 .0
25.0
25.0
25.0
25. 0
s0.0

74.0t
7L.2Z
92.72
68.8*
80.8S
69.22
79.62
70.43
'72.02
'7 4 .42
68.0r
68.4r
81. 6?
63.22
17.62
66.42
6'l .22
63.22
62.42
"t7 .6*
67.8t

18.0
L't .2
69.1,
l-b.u
19.8
16.7
19.1
1,1.2
17.8
18.4
51.0
16. 5
20.0
15. 5
19.0
r_6.3
16.2
1s.0
15. 0
L9 .4
33.2

25.0
25 .0
75. 0
25.O
25.0
za.u
25 .0
25.0
25 .0
25.O
75.0
25.0
25 .0
25 .0
25 .0
2s.0
25.0
25.0
25.0
25 .0
qnn

'12.0* 2.72
68.8S 3.4E
92.1,2 0. 6t
6't .22 2.42
'19 .22 2 .0*
66. 8t 3. 5*
7 6.42 4 .IZ
58.88 2.32'7L.22 1. 1t
73.6t 1.]_t
68.08 0. 0r
66. 0B 3. 6t
80.08 2.02
62.02 1. 98
76.0s 2.I*
65.22 1. 8r
64.8t 3. 6*
60.0t 5.22
60.0? 3. 98
't'7 .62 0. 0E
66.42 2 .rZ

Seoivolatile Surrogate Recovery

d5-Nitrobenzene
2 - Fluorobiphenyl
d1 4 -p-Terphenyl
d4 - 1, 2 -Dichl-orobenzene
d5-PhenoI
2-Fluorophenol
2, 4, 6-Trlbromophenol
d4 -2-Chl-orophenol-

Resufts reported in pg/L
RPD calcul-ated using sample concentrations per sw846.

LCS
68.4t
67 .22
'16.42
59.22
69. 3?
64.88
87.58
68.5r

LCSD
66.42
63.68
13 .22
52.88
67.58
66 .42
82.92
65.9?

FORM III
'"-$e'f,ffi5-{' &ft#.t#E$?G



fiIs5fi:rb@
INCORPORATEDORGA}TICS AIiIALYSIS DATA SHEET

Senivolatiles by SW8270D GClMSl
Extraction l{ethod: Sl[3520C
Page I of 2

Lab Sample ID: MB-0927I2
LIMS ID: ]-2-L8405
Matrix: Water 47
Data Rel-ease Authorized: fl
Reported: 1,0 / 02 / 1,2

Date Extracted: 09/21 /12
Date Anal-yzed: 09/28/1.2 1-6:49
Instrument/Analyst : NT6 / JZ

CAS Nunber Anal.yte

SampJ-e ID: MB-092?12
METHOD BI.A\TK

QC Report No: VK65-Landau Associates
Project: Cornwaff

0 0 0 1 0 2 0 . 4 0 0 - 5 r_ 0
Date Sampled: NA

Date Received: NA

Sample Amount: 500 mL
Fina] Extract Vol-ume: 0.50 mL

DiLution Factor: 1.00

RL Resu].t

1-08-95-2
L]L- 4 4- 4

95-57 - 8

54I-'7 3-).
r06-46-'7
l_uu-31--b
95-5 0- 1
95-48-1
108-60-1
106-44-5
62I-64-7
6'7 -72-I
98-95-3
78-59-r_
88-75-5
105-6?-9
65-8 5-0
111- 91- 1
LZU-d 5- Z
rzu-dz- L

91-20-3
L06-41 -8
87-68-3
59-50-7
9L-57 -6'77-47-4
88-06-2
95- 95- 4

91-s8-7
88-7 4- 4
t_J_L-1_L-J
208-96-8
99-09-2
83-32-9
51-28-5
r00-02-7
r32-64-9
606-20-2
12t-r4-2

Phenol
Bis- (2-ChIoroethyl) Ether
2-Chlorophenol-
1, 3-Dj-chl-orobenzene
1,4-Dichlorobenzene
Benzyl Al-cohol-
1, 2 -Dj-chJ-orobenzene
2-Methylphenol-
2, 2' -Oxybis ( 1-Chloropropane )

4-Methylphenol-
N-Nitroso-Di -N- Propylamine
Hexachl-oroethane
Nitrobenzene
lsophorone
2-Nitrophenol
2, 4-DJ-melhylphenol
Benzoi-c Aci-d
bis (2-Chloroethoxy) Methane
2, 4-DichJ-orophenol
I, 2, 4 -T r ichl-orobenzene
Naphthalene
4 -Chl-oroanil-ine
Hexachl-orobutadiene
4 -Chl oro- 3 -methylphenol-
2 -Methylnaphthalene
Hexachlorocycl opent adi ene
2, 4, 6-Trichlorophenol
. A F._T-i ^L r ^-^,.)henof-t=tJ rrrurrrv!vF
2 -ChLoronaphthalene
2 -Nitroani- l- i-ne
Dimethylphthal-ate
Acenaphthylene
3 -Ni-troani l- i-ne
Acenaphthene
2,4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-DiniLrotol-uene
2, 4-Dinitrotol-uene

1n
1n
1n

1.0
1n

2.O
1n
1.0
1n
z.u
1.0
2.0
1n
1n
3.0
3.0

20
1n
?n
1n
1n
qn
?n
?n
1n
qn
?n

1n
?n
1n
1n

1n
ZU
1n

1n
?n
?n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 2.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 3.0 u
<20u

< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 3.0 u
< 3.0 u
< 1.0 u
< 5-0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
<20u
<10u

< 1.0 u
< 3.0 u
< 3.0 u

FORM I
**JF{#ffi ffi##ffi8+



Arstfis*@
INCORPORATEDORGAIIICS AT.IAIYSIS DATA SIIEET

SeuivolatiJ-es by SI'I8270D GC/MS
Extraction ldethod: SW3520C
Page 2 of 2

Lab Sample ID: MB-092772
L]MS rDz 12-1-8405
Matrix: Water
Date Analyzed: 09/28/12 16t49

CAS Nunber Analyte

SaupJ-e ID: MB-092712
METHOD BI,A}IK

QC Report No: VK65-Landau Associates
Project: CornwaLl-

0001020.400-s10

RI, Result

84-66-2
'7 005-12-3
86-1 3-7
10 0- 01- 6
534-52-L
86-30-6
101-55-3
]-L8-7 4-7
87-86-s
b5-u1-b
86-7 4-8
rzu-rz- I
84-1 4-2
206-44-0
L29-00-O
85-68-7
9r-94-1,
56-55-3
rr7 -8).-1
Z Id-U L-Y
117-84-0
50-32-8
193-39-5
53-70-3
rY r- z4- z
90-L2-0
TOTBTA

Diethylphthal-ate
4 -Chl orophenyl -phenyl ether
Fl-uorene
4 -Nitroanil-ine
4, 6-Dinitro-2 -MethyJ-phenol
N-Nit rosodiphenyl amine
4 -Bromophenyl- -phenyl ethe r
Hexachl-orobenzene
Pentachlorophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3, 3 I -Dichl-orobenzidj-ne
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthaJ-ate
Benzo (a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz ( a, h) anthracene
Benzo (9, h, i )peryJ-ene
1-MethylnaphthaJ-ene
Total- Benzof luoranthenes

Reported in pglL (ppb)

SemivolatiJ.e Surrogate Recovezy

1n
1n
1n
?n

1n
1n
1n
1n

10
1.0
1n
1n

1.0
1n
1n
1.0
qn
1n
?n
1n
'ln
1n
1n
1n
1n
1n

5.0

1.0 u
1.0 u
1.0 u
?nrr
10u

1.0 u
1.0 u
1.0 u
10u

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 U
1.0 u
f,.U U

1.0 u
?NTI
I-.U U

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u

d5-Nitrobenzene
d14-p-Terphenyl
d5-PhenoL
2, 4, 6-Trlbromophenol

66.

66.
?q

88
0t
9t
5?

2 - FLuorobiphenyl
d4 - 1, 2 -Dichl-orobenzene
2 - FJ-uorophenol-
d4 -2-Chl-orochenol-

64 .42
59.22
63.78
66.42

FORM I VFqffitr*' €Sffiffiffi"5



ORGANICS AI{A]IYSIS DATA SHEET
PtrLAe by sw8270D-SIM GClMs
Extraction l{ethod: S$I3520C
Page 1 of 1

Lab SampJ-e ID: VK65A
LIMS ID: 12-18405
Matri-x: Water
Data Rel-ease Authori-zed:
Reported: IO/O4/12

Date Extracted: 09/28/1,2
Date AnaLyzedz L0/02/L2 18:50
Instrument/Analyst z NT 4 / JZ

CAS Nunber Analyte

z
Sample ID: t'fI-15D-O924t2

SAI'{PLE

rtf- Pannrf rrla. trK65-LandaU ASSOCiateS
Project: Cornwal-l-

Event: 0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/1,2

SampJ-e Amount: 500 mL
Fina] Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

91-20-3
91-s7-6
90-12-0
208-96-8
83-32-9
8 6-7 3-1
8s-01-8
rzu- )-z- I
206- 4 4-0
129-00-0
5 6-5 5-3
218 - 01- 9
50-32-8
1 93-3 9-s
5 3-7 0-3
tY t- zq- z
r32-64-9
TOTBFA

Naphthalene
2-ldethylnaphtbalene
1-ldethylnaphthalene
Acenaphthylene
Acenaphttrene
Fl-uorene
Phenanthrene
Anthracene
Ffuoranthene
Pyrene
Benzo (a)ant.hracene
Chrysene
Benzo(a)pyrene
fndeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Di-benzofuran
Total Benzofl-uoranthenes

Pannrtorl i n rra /T. /nnlr\r\e!/v! Lvv rrr Ff Y / ! \t/Pp I

0. 10
0. 10
0. 10
0. r.0
0. 10
0.10
0. 10
0.10
0.10
0.10
0.10
0. r_0

0. L0
0.10
0.10
0.10
0.10
u-zv

0. 11
0. 17
o.32

< 0.10 u
0. 11

< 0.10 u
0. 10

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.20 u

SIM Senivolatile Surrogate Recoverl

d10-2-Methylnaphthal-ene 41.12
d14-Dibenzo (a, h) anthracene 14. Ot

FORI'! I rt*{ffi-% ffiEffi##G



ORGAI{ICS ANAIYSIS DATA STIEEI
PNAs by SW8270D-SrM GClMSi
Extraction Method: S}I3520C
Page 1 of 1

Lab Sample ID: VK65B
LIMS lDz I2-I8406
Matrix: Water
Data Release Authorized:
Reported: 10/04/L2

Date Extracted: 09/28/L2
Date Anal-yzed: 1.O/02/12 19:18
Instrument/Ana]yst : NI4 / Jz

CAS Nunber Analyte

Atstilsrb@
INCORPORATED

Sample ID: MiI-16D-O924t2
SAI'{PLE

QC Report No: VK65-Landau Associates
Proj ect : Cornwal-l-

Event: 0001020.400-510
Date Sampled: 09/24/L2

Date Received: 09/25/1,2

Sample Amount: 500 mL
Final Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

9r-20-3
9L-57 -6
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
LZV- rZ- I
206-44-0
12 9-00-0
5 6-55-3
2L8-0r-9
50-32-8
1 93- 3 9-5
53-70-3
19].-24-2
L32-64-9
TOTBFA

Naphthalene
2-MethylnaphthaJ-ene
1-Methylnaphthalene
Acenaphthylene
Acenapht}rene
F].uorene
Phenanthrene
Anthracene
FLuoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (7, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i)peryl-ene
Dibenzofuran
Total- Benzofl-uoranthenes

0. r.0
0.10
0. 10
0.10
0. 10
0. 10
0.10
0.10
0. l_0
0.10
0. r_0

0.10
n 1n

0.10
0.10
0.10
0.10
0.20

< 0.10 u
< 0.10 u

0. 15
< 0.10 u

0.52
0. 13
0. 11

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.20 u

Pannrl-arl i n rra /T. /nnh \r\e}/vr Lev rrr F4Y / ! \lil/! /

SIM SemivolatiJ-e Surrogate Recovery

d10-2-MethyJ-naphthal-ene 54.3t
d14-Dibenzo (a,h) anthracene 36. 0?

FOR}I I



ORGAI|ICS AI.IAIYSIS DAIA SHEET
PNAs by S!I82?oD-SIM GClMSl
Extraction I'tethod: SW3520C
Page 1 of 1

Lab Sample ID: VK65C
LIMS IDz 72-18407
Matrix: Water
Data Release Authorized:
Reported: I0/04/1,2

Date Extracted: 09/28/1,2
Date Anal-yzed: 1.0 / 02 / 12 19 z 47
Instrument/Anal-yst z NT 4 / JZ

CAS Nuober Anal.yte

firsbfis*@
INCORPORATED

SanpJ.e ID : I{9I-14D-O924L2
SeIvtPLE

QC Report No: VK65-Landau Associates
Project: CornwaLl-

Event: 0001020.400-510
Date Sampled: 09/24/1.2

Date Received: 09/25/72

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu].t

9L-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-13-7
85-01-8
rzu- rz- I
206-44-O
12 9-00-0
56-55-3
218-0r-9
50-32-8
1 93-3 9-s
53-70-3
L91-24-2
r32-64-9
TOTBFA

0. 10
0. 10
0. 10
0.10
0. 10
0. 10
0. 10
0.10
n 1n
0.10
0.10
0.10
0.10
0. r.0
0.10
0.10
0.10
u.zu

NaphthaJ-ene
2-Methylnaphttralene
1-ldethylnaphthalene
Acenaphthylene
Acenaphthene
F].uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dj-benz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total- Benzof Luoranthenes

Reported in pgll, (ppb)

SIM SeuivoJ.atile Sumogate Recovery

d1O-2-Methylnaphthal-ene 60.72
d14-Dibenzo (a,h) anthracene 20. 38

o.28
o.L2
o.23
0.10 u
0. 17
o.L2
0. 13
0.10 u
0.10 U

0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.20 v

FORDI I



ORGAI{ICS AI.IAIYSIS DATA SHEET
PtilAs by SW8270D-SIM GClMSt
Extraction l4ethod: SW3520C
Page 1 of 1

Lab Samp1e ID: VK65D
LIMS ID: L2-18408
Matrix: Water
Data Re]ease Authorized:
Reported: L0/04/12

Date Extractedz 09/28/1,2
Date Ana1yzed: 1-0/02/12 20:15
Instrument/Analyst z Nl4 / JZ

CAS Nunber Analyte

fir3ifisrb@
INCORPORATED

SampJ.e ID: I4IY-155-O924L2
SAI.|PLE

QC Report No: VK65-Landau Associates
Proj ect: Cornwall-

Event: 0001020.400-510
Date Sampled: 09/24/72

Date Received: 09 / 25 /1,2

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

,/

91-20-3
91-s7-6
90-12-0
zud-Yo-6
83-32-9
86-73-7
85-01-8
rzu-rz- I
206-44-0
LZY_UU_V
5 6-55- 3
2L8-01-9
50-32-8
1 93- 3 9-5
53-70-3
rY L- 24- Z

L32-64-9
TOTBFA

Naphthalene
2-t{ethylnaphthalene
1-l4ethylnaphtha1ene
Acenaphthylene
Acenaphthene
Fluorene
Ptrenantlrrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (1,, 2, 3- cd) pyrene
Dibenz ( a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzof l-uoranthenes

Reported in p,g/L (ppb)

SIM SeuivoJ-atile Surrogate Recoverl

d10-2-Methylnaphthal-ene 55.3t
d14-Dibenzo (a, h) anthracene 19.0t

3.7
1.5
1.6

0.10 u
0.76
0.58
0. 53
0.10 u
0.10 u
0.10 u
0.10 u
0.10 U

0.10 u
0.10 u
0.10 u
0.10 u
o.23
0.20 u

0. 10
0. 10
0. 10
0.10
0. 10
0. 10
0. 10
0.10
0. r.0
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0. 10
0.20

FORM I LiEd ffi5." ' #tffiffi"sq#t



ORGAI\UCS A}IAIYSIS DATA SHEET
Ptr[,As by SW8270D-SIM GClMSt
Extraction Method: SW3520C
Page 1 of 1

Lab SampJ-e ID: VK65E
LIMS ID: L2-L8409
Matrix: Water
Data Rel-ease Authorized:
Reported: L0/04/12

Date Extractedz 09/28/1,2
Date Ana1yzed: 10 / 02 / 1,2 20: 43
Instrument/Analyst z NT4 / JZ

CAS Nuuber Analyte

A:stfiS*@
INCORPORATED

SampJ.e ID: tfI-155-O924L2
SAI'!PLE

QC Report No: VK65-Landau Associates
Proj ect: Cornwal-l-

Event: 0001020.400-510
Date Sampled: 09/24/72

Date Received: 09/25/12

Sample Amount: 500 mL
Ei-naL Extract Vo]ume: 0.5 mL

Dilution Factor: 1.00

RL Result

9t-20-3
91-57-6
90-L2-0
zu6- Yo-d
83-32-9
86-7 3-'t
8s-01-8
).20-I2-7
206-44-0
12 9-00-0
5 6-55-3
218 - 01- 9
5 0-32 -8
1 93-3 9-5
5 3-7 0-3
rY r- z4- z
L32-64-9
TOTBFA

0.10
0.10
0.10
0. 10
0. 10
0.10
0.10
0.10
0.10
0.10

0.10
n 1n

0.10
n 1n

0.10
U.IU
0.20

Naphthalene
2 -Methylnaphthalene
1 -MethyJ-naphtha J-ene
AcenaphthyJ-ene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (1,, 2, 3- cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) peryJ-ene
Dibenzofuran
Total- Benzof]uoranthenes

Reported in pgll, (ppb)

SIM Seuivolatile Surrogate Recovery

d10-2-Methylnaphthalene 55.78
d14-Dibenzo (a,h) anthracene 40. 3t

0.10 u
0.10 u
0.10 u
0.10 u
o.29
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.20 u

FORlvl I



ORGATiIICS AI.IAIYSIS DATA SI{EET
PNAs by SW8270D-SrM GClMs
Extraction t'lethod: SW3520C
Page 1 of 1

Lab Sample ID: VK65F
LIMS IDz L2-L8410
Matrix: Water
Data Rel-ease Authorj-zed:
Reportedz I0/04/12

Date Extracted: 09/28/L2
Date Anal-yzed: 1,0/02/1.2 21.;1.2
Instrument/Anal-yst : NI4 / JZ

CAS Nunber Analyte

/4

Arstfisrb@
INCORPORATED

Sauple ID: MViI-145-O924L2
SAI'IPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-1

Event: 0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/12

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Dil-uti-on Factor: 1.00

RI. Result

91-20-3
91-s7-6
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
rzv- rz- I
206-44-O
129-00-0
56-55-3
2L8-0L-9
50-32-8
l_vJ-Jv-5
53-7 0-3
L9L-24-2
132-64-9
TOTBFA

0.10
0. 10
0. 10
0.10
0. 10
0.10
0.10
0.10
0.10
0. r.0
0.10
0.10
0.10
0.10
0.10
0.10
0.10
v.zu

< 0.10 u
o.25
0. 54

< 0.10 u
0.30
0. 15
0. 17

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.20 u

Naphthalene
2-!4ethylnaphthalene
1-l{ethytnaphthalene
Acenaphthylene
Acenaphthene
F].uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
l.-hrrrcana

Benzo (a) pyrene
Indeno (L, 2, 3-ed) pyrene
Dibenz ( a, h) anthracene
Benzo (9, h, i)peryJ-ene
Dibenzofuran
Total Benzofluoranthenes

Reported in pq/L (ppb)

SIM SenivoJ.atile Surogate Recovery

d10-2-Methylnaphthal-ene 53.08
d14-Dibenzo (a, h) anthracene 19.08

FORM I +-FL- tu"-< - l-+=nfiE$S&dT



ORGAIIICS AIiTAIYSIS DATA SHEET
PNAs by SW8270D-SIM GCIMS
Extraction Method: SIY3520C
Page 1 of 1

Lab Sample ID: VK65G
LIMS ID: L2-L84]-L
Matrix: Water 1f
Data ReLease Authorized: f(
Reported:1.0/04/12 /"

Date Extracted: 09/28/1,2
Date Anal-yzedz I0/02/72 21.240
Instrument,/Analyst z NT4 / JZ

CAS Nuuber Arralyte

arsbfisrb@
INCORPORATED

Sample ID: t{}l-135-O924L2
SAMPLE

QC Report No: VK65-Landau Associates
Project: CornwaLL

Event: 0001020.400-510
Date Sampled: 09/24/1,2

Date Received: 09/25/12

Sample Amount: 500 mL
Final- Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu].t

91-20-3
91-57-6
90-12-0
zv6-Yo-d
83-32-9
86-73-7
8s-01-8
L20-L2-7
206-44-0
129-00-0
5 6-55-3
ZId_UI_Y
50-32-8
1 93-39-s
5 3-7 0-3
19L-24-2
L32-64-9
TOTBFA

0. 10
0. 10
0. 10
0.10
0. 10
0. 10
0. 10
0.10
0. r_0

0.10
0.10
0.10
0.10
n 1n

0.10
0.10
n 1n

0.20

Naphthalene
2-Methylnaphthalene
1-Methylnaphttralene
Acenaphthylene
Acenaphttrene
F]-uorene
Phenanttrrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
f ndeno lI, 2, 3-cd) pyrene
Dibenz ( a, h) anthracene
Benzo(g,h,i)perylene
Dlbenzofuran
Total- Benzofl-uoranthenes

Reported in pg/L (ppb)

3.0
o.25
o.32

< 0.10 u
0. 1?
0.11
o.L2

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.20 u

SIM SeuivolatiJ-e Surrogate Recoverl

d10-2-MethyJ-naphthalene 55.3t
d14-Dibenzo (a, h) anthracene 22.02

FORM I
s tFFff-!: iryi'Bf*,4&



ORGAIiIICS AI.IAIYSIS DATA SHEET
PtilAs by SW8270D-SIM GClMSt
Extraction ldethod: SW3520C
Page 1 of 1

i:$fistb@
INCORPORATED

Sample ID: t19l-125-O924L2
SAIvtPLE

Lab Sample ID: VK65H
LIMS IDt 12-184L2
Matri-x: Water
Data Rel-ease Authorized:
Reportedz L0/04/12 /

Date Extractedz 09/28/12
Date Analyzed: I0/02/I2 22208
Instrument/Analyst . NT4 / JZ

CAS Nunber Analyte

QC Report No: VK65-Landau Associates
Pro j ect: Cornwal-l-

Event: 0001020.400-510
Date SampJ-ed: 09/24/1.2

Date Received: 09/25/1,2

Sample Amount: 500 mL
Final Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

9I-20-3
9L-51 -6
90-12-0
208-96-8
83-32-9
8 6-7 3-'7
U5-UI-U
!zu- rz- I
206- 44-O
129-00-0
56-ss-3
2L8-Or-9
50-32-8
1 93- 3 9-s
53-7 0- 3
r9r-24-2
r32-64-9
TOTBFA

0.10
0.10
0. 10
0.10
0.10
0.10
0. r_0

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.20

< 0.10
< 0.10

0. 14
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.10
< 0.20

NaphthaJ-ene
2-Methylnaphthalene
1-Mathylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a ) anthracene
Chrysene
Benzo (a ) pyrene
fndeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
TotaL Benzof l-uoranthenes

Reported in pg/L (ppb)

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthalene 55.78
d14-Dibenzo (a,h) anthracene 24.'l Z

U

U

U

U

U

U

U

U

U

U
U

U

U

U

U

U
U

FORM I
F Ei .-- 

- 
F*r&JER"41-/H F%: Hfi#iA*rai*lk+ E€



ORGATiIICS AI{AIYSIS DATA SITEET
PriLAs by sw8270D-SrM Gclr'lti
Extraction l4ethod: SW3520C
Paqe 1 of 1

Lab Samp1e ID: VK65I
LIMS ID: I2-I841.3
Matrix: Water
Data Rel-ease Authorized:
Reported : 1,0 / 04 /1,2

Date Extractedz 09/28/1,2
Date Analyzed: l0/02/12 22;37
fnstrument/Analyst : NT4 / JZ

CAS Nunber Analyte

alsffi:tb@
INCORPORATED

Sauple ID: M9[-115-O924L2
SAMPI,E

QC Report No: VK65-Landau Associates
Proj ect : Cornwal-l-

Event: 0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/1,2

Sample Amount: 500 mL
Fi-nal Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu]-t

91"-20-3
97-57 -6
90-12-0
208-96-8
83-32-9
86-7 3-1
85-01-8
LZU- )_Z- I
206-44-0
12 9-00-0
56-55-3
2r8-0r-9
50-32-8
1 93- 3 9-5
53-70-3
L9L-24-2
L32-64-9
TOTBFA

0.10
0.10
0.10
0.r_0
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0. r_0

0.10
0.10
0.10
0.20

Naphthalene
2 -MethylnaphthaJ-ene
1-MethylnaphthaJ-ene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (t, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h,1) perylene
Dibenzofuran
Total- Benzofl-uoranthenes

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.20 u

Reported in pgll, (ppb)

SIM SenivoJ.atiJ-e Surrogate Recoverl

d10-2-MethyJ-naphthafene 53.3t
d14-Dibenzo (a, h) anthracene 43. 0t

FORI'{ I ihJ"a.f 6q*E : tftffi$R+e"i



ORGAIIICS AI\IAIYSIS DAIA SHEET
PNAa \l sw8270D-sIM GclMsl
Extraction Mettrod: SW3520C
Page 1 of 1

Lab Sample ID: VK65J
LIMS ID: 1"2-78414
Matrix: Water
Data Rel-ease Authorized:
Reported: 10/04/L2

Date Extracted: 09/28/12
Date Anal-yzed: I0/03/12 15:30
Instrument/Analyst ; NT4 / JZ

CAS Nunber Arralyte

#s:fi:*@
sampre rD : ttI{-12D-o92412lNcoRPoRATED

SAMPI,E

QC Report No: VK65-Landau Associates
Project: CornwaLL

Event: 0001020.400-510
Date Sampl-ed: 09/24/1.2

Date Received: 09/25/12

Sample Amount: 500 mL
Final Extract Vol-ume: 0. 5 mL

Dil-ution Factor: 1. 00

RI, Result

9l-20-3
91.-57 - 6
90-12-0
208-96-8
83-32-9
86-7 3-1
85-0r_-8
120-12-7
206-44-0
12 9-00-0
56-55-3
2I8-Or-9
5 0-32- 8

1 93-39-5
s3-7 0- 3
19L-24-2
r32-64-9
TOTBFA

0.10
0.10
0. 10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0. 10
0.10
0.10
0.10
0. r.0
0.10
0.10
0.20

< 0.10 u
< 0.10 u

0. 16
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.20 u

Naphthalene
2 -Methylnaphthalene
1 -l4ethyJ-naphthal.ene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(9,h,1)perylene
Dibenzofuran
Total- Benzof l-uoranthenes

Pannrf arl i n rrn /T. /nnl.r\r\s!,v! Lsu rrr FY / ! \ll}J! /

SIM SeuivolatiJ.e Surrogate Recovery

d10-2-Methylnaphthalene 53.08
d14-Dibenzo (a,h) anthracene 30. 3t

FORII I
E iEFSFE- . ffi,##_ereF-HH F*% #Tffi5tu"t"4:*4,



ORGA}UCS ATiIAIYSIS DATA SHEET
PliLAs by SW8270D-SIM GClMll
Extraction l4ethod: SW3520C
Page 1 of 1

Lab Sample fD: VK65K
LIMS IDz L2-L8415
Matrix: Water A
Data Release Authorizedz //t/
Reportedz 1,0/0A/12

Date Extracted: 09/28/1,2
Date Analyzed: 1.0/03/12 15:58
Instrument/Analyst : Nl 4 / JZ

CAS Nurnber Analyte

tlsbfis*@
INCORPOR TED

Sample ID: tfl-11D-O924L2
SAI.{PLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

Event: 0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/1,2

Sample Amount: 500 mL
Fina] Extract Vol-ume: 0.5 mL

DiLution Factor: 1.00

RL Resu]-t

9r-20-3
9L-57 -6
90-72-0
208-96-8
83-32-9
86-1 3-7
85-01-8
LZU_ TZ_ I
206-44-0
12 9-00-0
5 6-5 s-3
2L8-01.-9
50-32-8
1 93-3 9-s
s3-70-3
r97-24-2
L32-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a ) anthracene
Chrysene
Benzo(a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzofl-uoranthenes

0.10
0. r_0

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
U.ZU

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.20 u

Pannri-ar{ i n rra /T /nn}r\ueu rrr FrY/! \P-t1v,,

SIIrt SemivolatiJ.e Surrogate Recovery

d10-2-Methylnaphthal-ene 54.3t
d14-Dibenzo (a, h) anthracene 41.7t

FORM I
r*i$.d dftq ' fis,#qffiffiffi.



ORGA}iTICS AI.IAI,YSIS DATA SHEET
PliLAs by SW8270D-SIM GclrtlSl
Extraction l'iethod: SW3520C
Page 1 of 1

Lab Samp1e ID: VK65L
LIMS ID:. 12-784]-6
Matrix: Water
Data Release Authori-zed:
Reported: L0/04/12

Date Extracted: 09/28/12
Date Anal-yzed: 1,O/03/L2 16:27
Instrument,/Analyst z NT4 / JZ

CAS Nunber Arral.yte

fixsbfisrb@
sampre rD : lfiy-13D-o92412lNcoRPoRATED

SA}{PI]E

QC Report No: VK65-Landau Associates
Project: Cornwal-I

Event: 0001020.400-510
Date Sampled: 09/24/1,2

Date Received: 09/25/1,2

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

D1l-uti-on Factor: 1.00

RL Result

.r

91-20-3
91-s7-6
90-12-0
208-96-8
83-32-9
a6-73-7
8s-01-8
rzu- rz- I
206-44-0
12 9-00-0
56-55-3
2L8-0I-9
s0-32-8
1 93-3 9-s
5 3-7 0-3
LY r- 24- Z

132-64-9
TOTBFA

NaphthaJ-ene
2 -l{ethylnapht}ralene
1-Methylnaphthalene
AcenaphthyJ-ene
Aaenaptrthene
Fluorene
Phenanttrrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (7, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzof luoranthenes

Reported in pgll, (ppb)

0. 10
0. 10
0. 10
0. 10
0. 10
0. 10
0. 10
0.10
0.10
0.10
0.10
0. r.0
0.10
0.10
0. r_0

0. r_0

0. 10
v.zv

o.24
0.32
0.54

< 0.10 u
0. 14
o.L2
0. 16

< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.20 u

SIM Seuivolatile Surrogate Recovery

d10-2-MethyJ-naphthalene 48.08
d14-Dibenzo (a, h) anthracene 29.38

EOR!! I t".f F*r $+Hq ffif,4ffiffiT



ORGA}IICS AI{ATYSIS DATA SHEET
PuAs by SW8270D-SIM GClMSi
Extraction ldettrod: SW3520C
Page 1 of 1

Lab SampJ-e ID: VK65M
LIMS IDt L2-L8411
Matrlx: Water
Data Re]ease Authorized:
Reported : 1.0 / 0A / 12

Date Extracted; 09/28/12
Date Analyzed: I0/03/1-2 16:55
Instrument/Analyst I NT 4 / JZ

CAS Nuober Anal.yte

fiIs:fiSeb@
sampre rD : MBI-DUe-o92412!NGoRPoRATED

SAMPLE

QC Report No: VK65-Landau Associates
Project: Cornwalf

Event: 0001020.400-510
Date Sampled: 09/24/1.2

Date Received: 09/25/12

Sample Amount: 500 mL
Fina.l- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu1t

9L-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-1 3-7
85-01-8
r20-1,2-7
206-44-0
12 9-0 0-0
s 6-5 5-3
z rd-u r-Y
50-32-8
1 93-3 9-s
s3-70-3
rY r- zq- z
r32-64-9
TOTBFA

0. 10
0. 10
0. 10
n 1n

0. 10
0. r.0
0.10
0.10
0. r.0
0.10
n 1n

0.10
0.10
0.10
0.10
0.10
0.10
0.20

Naphthalene
2 -lt!e thyl naphthalene
1-ldethylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
FLuoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i)peryl-ene
Dibenzofuran
Total- Benzof l-uoranthenes

Pannrf aA i n ttn /T /h^la\Lev rrr FYl ! \-t1-vv,/

SIM SeuivoJ.atile Surrogate Recovery

d10-2-Methylnaphthalene 53.0t
d14-Dibenzo (a,h) anthracene 37. 78

o.L2
0. 14
o.32
0.10 u
0. 13
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 U

0.10 u
0.10 U
0.10 u
0.10 U
0.10 u
0.20 u

FORM I iu,j&dFffinE .ffrsFrfk+-*_



ORGAIIICS ANALYSIS DATA SHEET
PNAs by SW8270D-SrM GClMSi
Extraction Method: SW3520C
Page 1 of 1

Lab Sample ID: VK65N
LIMS ID:12-18418
Matrix: Water 4
Data Release Authorizedz /t)
Reported: 1,O/04/12

Date Extracted: 09/28/72
Date Analyzed: I0/03/1.2 I7 223
fnstrument/Analyst : NT 4 / JZ

CAS Nunber Arralyte

irsifis*@
INCORPORATED

SampJ.e ID: I'19I-155-O924L2
SAIvtPLE

QC Report No: VK65-Landau Associates
Project: Cornwaff

Event: 0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/12

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu1t

91-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
LZU- )-Z- I
206-44-0
L29-00-0
5 6-55-3
zrd-u),-Y
5 0-32- I
1 93-39-s
53-7 0 -3
L9I-24-2
t32-64-9
TOTBFA

0. 10
0. 10
0. 10
n 1n

0. 10
0. 10
0. 10
0.10
0.10
0.10
0.10
n 1n

0.10
0.10
0.10
0.10
0. 10
U.ZU

NaphthaJ-ene
2-ldethylnaphthalene
1 -l{ethylnaphttralene
Acenaphthylene
Acenaphthene
F]-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total- Benzof luoranthenes

Reported in pg/L (ppb)

SIM SemivoJ'atile Sunogate Recoverl

d10-2-Methylnaphthal-ene 45.72
d14-Dibenzo (a, h) anthracene 26.0t

3.4
1.4
L.4

0.10 u
0. 64
0. 53
0.58
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
o.20
0.20 u

FORM I



ORGAI{ICS A}TAIJYSIS DATA SHEET
PNAs by SW8270D-SIM GClMtt
Extraction ldethod: SDI3520C
Page 1 of 1

Lab Sample ID: VK65O
LIMS ID: L2-18419
Matrix: Water 4'
Data Re]ease Authorizedz 7Reported: 1,0 / 04 / 12

Date Extracted: 09/28/),2
Date Analyzedz 1.0/03/12 11252
Instrument,/AnaJ-yst z Nl4 / JZ

CAS Nunber Analyte

Arsffsrb@
INCORPORATED

Sample ID: }4I|I-13D-O924L2
SAMPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

Event: 0001020.400-510
Date Sampled: 09 / 24 /1.2

Date Received: 09/25/1,2

Sample Amount: 500 mL
Final Extract Volume: 0.5 mL

Dilution Factor: 1.00

RL Regult

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
r20-L2-1
206-44-O
12 9-00-0
5 6-5 5-3
218 - 01- 9
5 0-32 -8
1 93-3 9-5
5 3-7 0-3
19r-24-2
1,32-64-9
TOTBFA

0. 10
0.10
0. 10
0. r.0
0. 10
0. 10
0. 10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.20

NaphthaJ-ene
2-l{ethylnaphthalene
1-l{ethylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (1,, 2, 3-cd) pyrene
Dibenz ( a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzof l-uoranthenes

Pannrt- ad i n rrn /T /nnl-r\ues 4rr FYl ! \llPvl

SIM SeuivolatiJ.e Suuogate Recovery

d10-2-Methylnaphthal-ene 48.38
d14-Dibenzo (a,h) anthracene 20. 0t

o.27
0.33
0.56
0.10 u
0. 11
0. 13
0. 18
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.20 u

FORM I 4,JgdfftE-q ' #ffiffi -$ fiftffi



t}ssfisrb@
INCORPORATED

SIM SW827O SURROGATE RECO\IERY SUM}'ARY

Matrix: Water QC Report No: VK65-Landau Associates
Proj ect: Cornwal-l-

0 0 0 1 0 2 0 . 4 0 0 - 5 r_ 0

MNP DBA TOT OUTC1ient ID

MB-O928L2
LCS-092812
LCSD-0 92812
MW-L5D-O924L2
MW-L6D-0924L2
MW-]-4D-0924L2
MW-15S-092412
r'rn-L6s-0924I2
MW-14S-092412
MV0-13S-092412
wtt-125-O924]-2
MW-11S-092412
MW-L2D-O92412
Nftt-LID-0924:-.2
Wtt-I3D-09241,2
MW-DUP-092412
MW-15S-092412
MW-13D-092412

(MNP) : d10-2-Methylnaphthal-ene
(DBA) : d14-Dibenzo (a,h) anthracene

Prep Method: SW3520C
Log Number Rangez 12-L8405 to 12-18419

51 .12 49.
44.0t 49.
41 .32 65.
47 .12 L4.
54.38 36.
60.78 2Q.
55.38 19.
55.78 40.
53.0? 19.
55.3? 22.
55.78 24.
53.3t 43.
53.0? 30.
54.38 4L.
48.08 29.
53.0t 37.
45.12 26.
48.3? 20.

08
08
38
0t
08
3t
08
3t
0?
08
'72

0t
56
7Z
3E
1Z
08
0?

n

U
n
n

U

n

0

n

n
n
n
n
n
n
n

LCS/MB LIMITS

(40-110)
( 33-140 )

9C LIMITS

(33-107 )

lro-L42)

Page 1 for VK65
FORDr-rr SrM SW8270

A**-k'4 _ f,&SE,fi$ fr.ff=



ORGA}TICS A}IALYSIS DATA SHEET
PliLAs by SW8270D-SIM GCIMS
Page 1 of 1

Lab Sampl-e fD: LCS-092812
LIMS ID:12-18405
Matri-x: Water
Data Rel-ease Authorized:
Reported z 1.0 / 04 /72

Date Extracted LCS/LCSDz 09/28/12

Date Analyzed LCS: 1.0/02/1,2 l7:53
LCSD: 1.0/02/12 1,8:22

Instrument/Analyst LCS: NT4/JZ
LCSD: NT4/JZ

Analyte

Sample ID: LCS-092812
I.AB CONTROL

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

Event: 0001020.400-510
Date SampJ-ed: NA

Date Received: NA

SampJ-e Amount LCS: 500 mL
LCSD: 500 mL

Final- Extract Vol-ume LCS: 0.50 mL
LCSD: 0.50 mL

Dil-ution Factor LCS: l- . 00
LCSD: 1.00

Ar3tf,s*@
INCORPORATED

SAMPI,E

LCS
Spike LCS

Added-LCS R€covery
Spike LCSD

LCSD Added-LCSD R€covery RPD

Naphthal-ene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
Dibenzofuran
Total Benzofl-uoranthenes

3.00 43.0t
3.00 4r..38
3.00 49.0t
3.00 40.72
3.00 s0.08
3.00 s1. 38
3.00 71-. 0E
3. 00 56. ?8
3.00 75.7t
3.00 74.3r
3.00 62.72
3.00 78.08
3.00 60.78
3.00 62.3*
3. 00 ss.3t
3. 00 66. 38
3.00 50.7t
9.00 87. 6t

in pglL (ppb)

45.38 5.3*
43.0E 4 . 0r
51.3? 4 .7*
44 .'tZ 9 .42
54.0t 7 .72
54 .7t 6.3t"12.'tz 2 .32
51.38 9. 9r'18.'tz 3.9r
?3. 0r 1. 8E
60.7t 3.22
79.38 L.1Z
56. 78 6. Bt
67.3t 't .12
63.0E t 3. 0r
66.0E 0.sr
52.72 3. 9r
84.0t 4.1t

1.29
1,.24
7.47
I.22
1.50
1.54
2.1,3
I.70
2 .27
2.23
1.88
2.34
r-dz
r .87
1..66
1.99
L .52
7.88

Reported

1.36
!. zY
1 tA

r_.34
L.62
1.64
z.16
1 EA

z-5b
2.19
1.82
z .5d
1.70
2.02
1.89
1.98
1.s8
1 .56

3.00
?nn
3. 00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3. 00
3.00
3.00
3.00
9.00

RPD caLcul-ated using samp.l-e concentrations per SW846

SIM SeuivoJ-atile Sunogate Recoverl

LCS LCSD
d10-2-Methylnaphthafene 44.02 47 .32
d14-Dibenzo(a,h)anthracene 49.08 65.3E

FORlvt III
4 *U$-Sry ,, r-'E,E-- i:;%
'Mffii M"tr ffiffi -* #- F



ORGA}iIICS A}TAIJYSIS DATA SHEET
PrilAs by sw8270D-srM GclMsi
Extraction Method: SW3520C
Page 1 of 1

Lab Sample fD: MB-0928I2
LIMS ID:12-18405
Matrix: Water ry
Data Rel-ease Autho rized. /'V
Reported : 1,0 / 04 / !2

Date Extracted: 09/28/1,2
Date Analyzed: L0/02/L2 L7t25
Instrument/Anal-yst : NT 4 / JZ

CAS Nunber Arralyte

QC Report No:
Prni onl- .

Event:
Date Sampled:

Date Received:

SampIe
Fina] Extract

Dil-ution

ixsbff:rb@
INCORPORATED

Saup1e ID: MB-092812
METHOD BLAI.IK

VK65-Landau Associates
Cornwal- l-
0 0 0 1 0 2 0 . 4 0 0 - 5 r. 0
NA
NA

Amount: 500 mL
Vol-ume: 0.5 mL
Factor: 1.00

RI Resu]-t

9L-20-3
9I-5"1-6
>v- rz-u
208-96-8
83-32-9
8 6-7 3-7
85-01-8
rzu- rz- I

206-44-O
129-00-0
56-55-3
2L8-01-9
50-32-8
r.93- 3 9-5
5 3-7 0-3
L91-24-2
1.32-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Total- Benzof l-uoranthenes

Pannrf ar{ in ,.n /f . /nn}r\r\s}Jv! Lsv f rr FY / ! \PPv,

SIM SeuivoJ-atile Surrogate Recoverlz

d10-2-Methylnaphthal-ene 57.72
d14-Dibenzo (a, h) anthracene 4 9. 0t

10u

10 u
10 u
10 u
10 u
10u
10u
10u
10u
10u
10u
10u
10u
10u
10 u
10 u
20u

0. r.0
0.10
0.10
0.10
0.10
0.10
0.10
0. r_0

0.10
0.10
0. r.0
0.10
0.10
0.10
0.10
0.10
0.10
0.20

< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

FORM I



ORGAT.IICS AIIAIYSIS DATA SHEET
Pesticides by GC/ECD Method SW8081B
Extraction l'lethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65A
LIMS ID.. I2_I8405
Matrix: Water \^Data Rel-ease Authorized: \\NN)
Reported: I0/05/12

Date Extracted: 09/29/12
Date Anafyzedz 70/04/1-2 19:21,
fnstrument/Analyst : ECD6/AAR
GPC CJ-eanup: No
Suffur Cleanup: Yes

CAS Nunber Analyte

firsbff:r!@
INCORPORATED

Sample ID: MW-15D-O924L2
SAII{PLE

QC Report No: VK65-Landau Associates
Project: Cornwall-

0001020.400-510
Date Sampled: 09/24/I2

Date Received: 09/25/12

Sample Amount: 445 mL
Final- Extract Vo]ume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

Ff orisil- CJ-eanup: No
Silica Gel: Yes

RL Resu1t

319-84-6
319-8s-7
319-86-8
58-89-9
1 6-44-8
3 0 9-0 0-2
I024-51 -3
9s9-98-8
60-57-1
1 2-55-9
1 2-20-8
33213-65-9
1 2-54-8
1031-07-8
50-29-3

53494-70-5
'7 421-93-4
5L03-1 4-2
5103-71-9
8 0 0 1-35-2

alpha-BHC
beta-BHC
del-ta-BHC
gamma-BHC (Lindane)
llanf rnhl ar

Al-dri-n
Hentar-h1nr F,nnvi.dg
Endosuffan T

Dieldrin
4, 4 '-DDE
Endrin
Endosulfan II
4, 4 '-DDD
Endosulfan Sulfate
4, 4 r -DDT
Mof hnwrrnh l nr
Endrin Ketone
Endrin Alr]ohrrda

trans-Chl-ordane #
ni c-fh l nrdrna (ssrrv Y
r^.,^^L^-' ^r vAqPllgllE

Reported in pg/L (ppb)

PeEt/PCB SuEogate Recovery

0.056
0.0s5
0.056
0.056
0.056
0.056
0.056
0.056
0.11
0.11
0.11
0.11
0.11
0.11_
0.11
0. s6
0.11
0.11

0.056
0.056

5.6

< 0.056 u
< 0.056 u
< 0.056 U

< 0.056 u
< 0.056 u
< 0.056 U

< 0.056 u
< 0.056 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.56 U
< 0.11 U
< 0.11 U

< 0.056 u
< 0.056 U

< 5.6 u

Decachforobiphenyl
Tet ra chl- oromet axvl- ene

# This analyte (CAS registry No. 5103-14-2)
EPA Method 80818(Feb 2001). It has also been

S Thi q anrl rzf o ICAQ raci ql-rrr NIa 61n?-?1-q\
\vlrvrJl

EPA Method 80818(Feb 2001). It has al-so been

63 .22
46 .02

i-s named trans-Chlordane in
named gamma-Chlordane and beta-Ch.l-ordane

is named cis-Chl-ordane in
named alpha-ChJ-ordane .

FORM I
$- Jf"F f,i el; fiffid:,,ft * g=& 1 [



ORGAI{ICS AI{AIYSIS DATA SHEET
Pesticides by GCIECD Method S:v[80818
Extraction Method: Sw3510C
Page 1 of 1

Lab Sample ID: VK65B
LIMS ID: 1,2-18406
Matri-x: Water
Data Rel-ease Authorized,\Nt.)
Reported: IO/05/12

Date Extractedz 09/29/L2
Date Anafyzed: I0/04/12 19:39
Instrument/AnaIyst : ECD6/AAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber Analyte

Arsiffsrb@
INGORPORATED

Sanp1e ID: tfl-15D-O924L2
SAI"!PLE

Ar- Pannrt- NIn. \/K65-Landau AssociateSYv r\vt/v!

Project: Cornwaff
0001020.400-510

Date Sampled: 09/24/1,2
Date Received: 09/25/12

Sample Amount: 440 mL
Final Extract Volume: 5.0 mL

Di.l-ution Factor: 1.00
pH: NA

Ff oris j-l- CJ-eanup: No
SiIi-ca Gel-: Yes

RL Result

319-84-6
319-85-7
31 9-8 6-8
58-89-9
7 6- 44-8
30 9-00-2
IO24-51 -3
959-98-8
60-57 - 1

1 2-55-9
1 2-20-8
33213-65-9
1 2-5 4-8
1031-07-8
50-29-3
1 2- 43-5
534 94-70-5
1 42r-93-4
5]-03-1 4-2
5103-71-9
8001-3s-2

alpha-BHC
beta-BHC
defta-BHC
gamma-BHC (Llndane)
IJanf achl nr
Aldri-n
HeptachJ-or Epoxide
Endosuffan I
Diel-drin
4, 4 '-DDE
Endrin
Endosulfan II
4, 4 ' -DDD
Endosulfan Sul-fate
4,41 -DDT
Mal- hnvrrnh I nr

Endrin Ketone
E ndri n Al riahrrrla

trans-Ch-Iordane #
cis-Chlordane $
m^.,^--L^- ^r uAaPrrsrrE

Reported in pgll- (ppb)

Pest/PCB Sumogate Recovery

Decachforobiphenyl
Tetrachf orometaxylene

registry No. 5103-14-2)
2001). It has also been

registry No. 5103-71-9)
2001). It has afso been

75.5?
52 .5e"

is named trans-Chlordane in
named gamma-Chlordane and beta-Chlordane.

is named cis-Chfordane in
nerned al nha-Chl.ofdane.

0.057
0.057
0.057
0.057
0.057
0.057
0.057
0.057
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.57
0.11
0.11

0.057
0.057

5.'7

< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.57 u
< 0.11 U
< 0.11 u

< 0.057 u
< 0.057 u

< 5.7 u

# This an:lrz1-e fCAS\
EPA Method 80818(Feb

S Thi q :nal rrte {CAS\

EPA Method 8081B(Feb

FORM I



ORGA}qICS AI{ALYSIS DATA SHEET
Pesticides by GCIECD Method SW8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65C
LIMS ID: 1-2-18407
Matri-x: Water
Data Release Authorized: \\N
Reported:. L0/05/L2

Date Extracted: 09/29/72
Date Analyzed: l0/04/L2 1-9257
f nstrument/Analvst : ECD6/AAR
GPC Cleanup: No
Suffur Cfeanuc: Yes

CAS Nunber Analyte

Arsbffsrb@
INCORPORATED

S2nFIe ID: I'19I-14D-O924L2
SAI4PLE

QC Report No: VK65-Landau Associates
iroject: Cornwal-I

0001020.400-510
Date Sampled: 09/24/72

Date Recei-ved: 09/25/12

Sample Amount: 470 mL
Finaf Extract Vo]ume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

Fl-orisil- Cleanup: No
Sil-ica Gel-: Yes

RL Result

319-84-6
319-8s-7
319-86-8
58-89-9
1 6- 44-8
309-00-2
r024-5'7 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
33213-65-9
7 2-54-8
1031-07-8
50-29-3
7 2- 43-5
53494-7 0-5
'7 421-93-4
5I03-'7 4-2
5103-71-9
8001-35-2

# This analyte (CAS
EPA Method 80818(Feb

S 'l'hl q :na l\/1- o f CAS\

EPA Method 80818(Feb

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
llanf :nhl nr

Al-drin
Heptachlor Epoxide
Endosu]fan I
Dieldrin
4,4'-DDE
f5nor.ln
Endosulfan II
4, 4 '-DDD
Endosul-fan Sul-fate
4, 4 | -DDT
MoJ- hnwrrch lnr
Endrin Ketone
k-drah alddhrrd^

trans-Chl-ordane #
cis-Chfordane $
tTawanhan a

Panarf aA i n rrn /T /nnl-r\Lsu frr FYl! \l/I1u,/

Pest/PCB Surrogate Recovery

Flanr nh I aral.ri nl-ran rr'l

Tet rachf oromet axyl ene

registry No. 5703-14-2)
200'7). It has also been

registry No. 5103-71-9)
2001 ). It has al-so been

0.053
0.053
0.0s3
0.053
0.0s3
0.0s3
0.053
0.053
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0. s3
0.11
0.11

0.053
0.053

5.3

< 0.053 u
< 0.053 U

< 0.053 u
< 0.053 u
< 0.053 U

< 0.053 u
< 0.053 u
< 0.053 u
< 0.11 U

< 0.11 U

< 0.11 U

< 0.11 U

< 0.11 U

< 0.11 U

< 0.11 U

< 0.53 U
< 0.11 U
< 0.11 u

< 0.053 u
< 0.053 u

< 5.3 u

58.8?
39.5?

is named trans-Chlordane in
named gamma-Chlordane and beta-Chl-ordane.

is named cis-Chl-ordane in
named alpha-ChJ-ordane .

FORM I
t#E{ffiffi : {Sffi5_ffi#



ORGAI{ICS AI{A].YSIS DATA SITEET
Pesticides by GCIECD Method Sll8081B
Extraction l4ethod: SW3510C
Page 1 of 1

Lab SampJ-e ID: VK65D
LIMS ID: 12-L8408
Matrix: Water
Data Rel-ease AuthorizeO$3J
Reported: I0/05/12

Date Extracted: 09/29/72
Date Anal-yzed: I0/04/12 20:14
Instrument,/Analvst : ECD6/AAR
GPC Cleanup: No
Sulfur Cleanup: Yes

CAS Nunber AnaJ-yte

Of- Pannrl- NTn.

Drai onf '

Arsinstb@
INCORPORATED

Sanple ID : l'1Id-155-O924L2
SAI.{PLE

VK65-Landau Associates
Cornwal-I
0001020.400-510

Date Sampl-ed: 09/24/12
Date Received: 09/25/12

Sample Amount: 470 mL
Final- Extract Vofume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

Florisil Cleanup: No
Sil-ica Gef : Yes

RL Result

319-84-6
319-85-7
319-86-8
58-89-9
1 6-44-8
3 0 9- 00-2
L024-51 -3
9s9-98-8
60-51-1-
1 2-55-9
1 2-20-8
332L3-65-9
1 2-5 4-8
1031-07-8
50-29-3
1 2- 43-5
53494-1 0-5
1 42I-93-4
5r03-7 4-2
5103-71-9
8001-35-2

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
lJani- rnhl nr

Al-drin
Heptachlor Epoxide
Endosulfan f
Diefdrin
4,41 -DDE
Endrin
Endosuffan II
4,4',-DDD
Endosul-fan Suffate
4 , 4', -DDT
Mof l'ravrrnh I nr

Endri-n Ketone
E'ndri n Al rlalrrrdo

trans-Chl-ordane #
cis-Chl-ordane $
'Tnwrnhana

Reporled in pg/L (ppb)

Pest/PCB Surrogate Recovery

Decachforobiphenyl
Tet rachloromet axylene

registry No. 5L03-14-2)
2001 ). It has al-so been

registry No. 5103-71-9)
2001). It has afso been

57.5?
49 .52

is named trans-Chl-ordane in
named gamma-Chlordane and beta-Chl-ordane

is named cis-Chl-ordane in
named alpha-Chlordane.

0.
0.
0.
0.
0.
0.
n
n

0
0
0
0
0
0
0
0
0
0

0.
0.

053
053
053
053
053
0s3
0s3
0s3
.11
.11
.11
.11
.11
.11
.11
.53
.11
.11
053
053
5.3

< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 U
< 0.053 u
< 0.053 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 u
< 0.11 U
< 0.11 U
< 0.53 U
< 0.11 U
< 0.11 U

< 0.053 u
< 0.053 u

< 5.3 U

4 mLr^ ^-^1.,r^ ,cAS
f f llrD qrrqay Lg \

EPA Method 8081B(Feb

S Th is ana lrzJ- e (CAS\

EPA Method 8081B(Feb

FORM I
{-*g+fl H---ls.-+- ' FdgF.dE 't fi}€ .tr



ORGAI{ICS AI.IALYSIS DATA SIIEET
Pesticides by GCIECD Method S9.180818
Extraction l'lethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65E
LIMS ID: L2-L8409
Matri-x: Water
Data Rel-ease Authorized:\N
Reported: L0/05/12

Date Extractedz 09/29/1,2
Date Analyzedz 1,O/04/12 20232
fnstrument,/AnaIyst : ECD6/AAR
GPC CJ-eanup: No
Sulf ur CJ-eanup: Yes

CAS Nunber Analyte

Of- P ana rf lrln .

Prni ac1- .

firs5ffsrb@
INCORPORATED

Sample ID: l4l-165-O924L2
SAI"IPLE

VK65-Landau Associates
Cornwal-l-
0001020.400-510

Date Sampled: 09/24/12
Date Received: 09/25/12

Sample Amount: 470 mL
Finaf Extract Vo]ume: 5.0 mL

Dilution Factor: 1.00
pH: NA

Fl-orisil- Cleanup: No
SiIica Gel: Yes

RL Resu].t

319-84-6
31 9-85-7
319-86-8
58-89-9
1 6-44-8
309-00-2
L024-51 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
33213-65-9
1 2-54-8
1031-07-8
50-29-3
1 2- 43-5
53494-70-5
1 427-93-4
5103-1 4-2
5103-71-9
8001-35-2

0.053
0.053
0.0s3
0.0s3
0.053
0.053
0.0s3
0.053
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.53
0.11
0.11

0.053
0.053

5.3

< 0.053 u
< 0.053 U
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.11 U
< 0.11 U
< 0.11 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.53 U
< 0.11 U
< 0.11 u

< 0.053 u
< 0.053 u

< 5.3 U

alpha-BHC
beta-BHC
defta-BHC
gamma-BHC (Lindane)
IJontachl ar

Al-drin
Heptachlor Epoxide
Endosul-fan I
Diefdrin
4, 4 '-DDE
Endrin
Endosul-fan II
4,4'-DDD
Endosul-fan Sul-fate
4,4',-DDT
Methoxychlor
Endrin Ketone
F'nrlri n Al r'lohrzrla
trans-Chl-ordane #
cis-Chlordane $
Tavanhono

Pannr+aA i n ttn /r /nnl-'\LEU rrr FYl! \yyet

Pest/PCB Surrogate Recovery

f)ecach I orol-r'i nhanrzl
Tet rach I orometaxylene

rani cf rr, \rn 
^1 ^3-1 4-2)u! J r!v

2007). It has al-so been

registry No. 5103-71-9)
2001). It has afso been

65 .22
42 .22

is named trans-Chfordane in
named gamma-Chlordane and beta-Chlordane.

is named cis-Chlordane in
named al nh:-Ch l ofdane.

* This :n:lrrfc ICAS\

EPA Method 80818(Feb

S This :nelrrte /CAS\

EPA Method 80818(Feb

FORM I



ORGANICS A}IAI,YSIS DATA SHEET
PesticideE by GCIECD Method SW8081B
Extraction l'lethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65F
LIMS IDz I2-I8470
Matrix: Water
Data Refease Authorizedt\Nl
Reported: 10 / 05 / 12

Date Extracted: 09/29/1,2
Date Anafyzed: I0/04/12 20250
f nstrument/Analyst : ECD6/AAR
GPC Cleanup: No
Srr'l frrr Clcenrrn: Yes

CAS Nunber AnaJ-yte

fi:sbf;srb@
INCORPORATED

Sample ID: l4l-145-O924L2
SAI"IPLE

OC Rcnnrf No: \/K65-Landau AssociateS
Project: Cornwall

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/12

Sample Amount
Final- Extract Volume

Dil-ution Factor
pH

Fl-orisil Cleanup:
Sil-ica Gel-:

RL

445 mL
5.0 mL
1.00
NA
No
Yes

Result

319-84-6
319-85-7
319-86-8
s8-89-9
1 6-44-8
309-00-2
L024-57 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
33273-65-9
1 2-54-8
1031-07-8
50-29-3
7 2- 43-5
53494-1 0-5
1 42]-93-4
5103-1 4-2
5103-71-9
8001-3s-2

alpha-BHC
beta-BHC
del-ta-BHC
gamma-BHC (Lindane)
llanl- :nh l ar

Al-drin
Heptachlor Epoxide
Endosulfan I
Diel-drin
4,41 -DDE
Endrin
Endosulfan I1
4 | 4', -DDD
Endosul-fan Sul-fate
4, 4 '-DDT
Mot hovrrch I nr
Endrin Ketone
F-ndri n A'l rlalrrrAa

trans-Chl-ordane #
cis-Chfordane $
Tov:nhana

Reported in pgll, (ppb)

Pest/PCB Surrogate Recovery

0.056
0.056
0.056
0.056
0.0s6
0.056
0.056
0.056
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.56
0.11
0.11

0.0s6
0.056

RA

< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.11 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 u
< 0.11 U
< 0.11 U
< 0.56 U
< 0.11 U
< 0.11 U

< 0.056 U
< 0.056 u

< 5.6 U

Decachforobiphenyl
Tet rachl-oromet axvlene

# This analyte (CAS registry No. 5103-14-2)
EPA Method 80818(Feb 2001). It has afso been

$ This analyte (CAS registry No. 5103-71-9)
EPA Method 80818(Feb 2007). It has also been

61.8C
4'7 .22

is named trans-Chlordane in
named gamma-Chlordane and beta-Chlordane

is named cis-Chlordane in
named alpha-Chlordane.

FORM I
'"-;*d#q"Fi' ffitffift 4 r,5ft ffi*u rJ sJ



ORGA}IICS AI{AIYSIS DATA SHEET
Pesticides by GCIECD Method SW8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65G
LIMS lDz I2-I8471
Matrix: Water
Data Rel-ease Authorized:\\N
Reported: I0/05/L2

Date Extractedl. 09/29/12
Date Anal-yzed: 10/04 /12 2l:08
f nstrument/Analyst : ECD6/AAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber AnaJ-yte

,F
ANALYTTCAL[tI[
RESOURCES\Y
INCORPORATED

Samp1e ID: tfl-135-O9241-2
SAI"IPLE

Report No: VK65-Landau Associates
Project: Cornwafl-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/1,2

Sample Amount: 455 mL
Fi-nal- Extract Vof ume: 5 . 0 mL

Dilution Factor: 1.00
pH: NA

Fl-or j-sil- CJ-eanup: No
Sil-ica Gel: Yes

RL Resu]-t

QC

319-84-6
319-8s*7
319-86-8
58-89-9
1 6-44-8
30 9-0 0-2
I024-51 -3
95 9-98-8
60-57-1
7 2-55-9
1 2-20-8
33213-65-9
1 2-54-8
1031-07-8
50-29-3
1 2- 43-5
53494 -7 0-5
7 42L-93-4
5r03-1 4-2
5103-71-9
8001-35-2

It'l'hr q en: | \/1-a ICAS\

EPA Method 80818(Feb

S Thi s :n:l rrtc /CAS\

EPA Method 80818(Feb

alpha-BHC
beta-BHC
del-ta-BHC
gamma-BHC (Lindane)
Llanf rnhl nr

Aldrin
Heptachlor Epoxide
Endosul-fan I
Diel-drin
4, 4' -DDE
Endrin
Endosulfan II
4, 4 r -DDD
Endosu]fan Sulfate
4,41 -DDT
Mof hnvrrnh I ar

Endrin Ketone

trans-Chlordane #
ci q-f-h'l ardrno (

'T'nv:nhana

Reported in pg/L (ppb)

Pest/PCB Surrogate Recoverl

Decachforobiphenyl
Tet rachf orometaxylene

registry No. 5L03-14-2)
2001 ). It has al-so been

registry No. 5103-71-9)
2001 ) . It has al-so been

0.055
0.055
0.055
0.055
0.055
0.055
0.055
0.055
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.55
0.11
0.11

0.055
0.055

5.5

< 0.055 U
< 0.055 U
< 0.055 u
< 0.055 U
< 0.055 U
< 0.055 u
< 0.055 u
< 0.055 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.55 U
< 0.11 U
< 0.11 u

< 0.055 u
< 0.055 U

< 5.5 u

58.0?
45.5?

is named trans-Chfordane in
named gamma-Chlordane and beta-Chl-ordane

is named cis-Chl-ordane in
n:mer'l : I nh: -flh I ordane .

FORM I



ORGANICS AI.IAI,YSIS DATA SHEET
Pesticides by GCIECD ldethod SW8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65H
LIMS ID: 72-I84I2
Matrix: Water
Data Rel-ease Authorizedr NV
Reported: I0/05/I2

Date Extracted:. 09/29/1,2
Date Anafyzed: 1,0/04 /12 22:55
f nstrument,/Anatyst : ECD6/AAR
GPC Cleanup: No
Srr I f rrr Cl o:nrrn. YeS

CAS Nunber Analyte

aHifiseb@
INCORPORATED

Sample ID: l4l-125-O924L2
SAMPLE

o1- Ponnrl- Irln. ilK65-LandaU ASSOCiateSYv t\vyv!

Project: Cornwall-
0001020.400-510

Date Sampled: 09/24/12
Date Received: 09/25/12

Sample Amount: 445 mL
Finaf Extract Vo1ume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

F.l-orisi.l- Cleanup: No
Silica Gel-: Yes

RL Result

319-84-6
319-8s-7
319-86-8
58-8 9-9
1 6-44-8
309-00-2
7024-51 -3
959-98-8
60-57-1
1 2-55-9
7 2-20-8
33213-65-9
7 2-54-8
1031-07-8
s0-2 9-3
1 2- 43-5
534 94-70-5
1 42r-93-4
5103-1 4-2
5103-71-9
8001-35-2

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
IJanl- rnh I ar

Afdrin
Heptachlor Epoxide
Endosul-fan I
Dieldrin
4, 4 '-DDE
Endrin
Endosulfan II
4, 4 t -DDD
Endosulfan Sulfate
4,4'-DDT
Mal-hnvrrnh l ar

Endrin Ketone
Lnqrln A.l-oenyoe
trans-Chl-ordane #
cis-Chl-ordane $
r^..^-.L ^-. ^r vAqPlrYrlY

Reported in pg/L (ppb)

Pest/PCB Sumogate Recovery

Decachforobiphenyl
Tet ra ch-I oromet axyl ene

registry No. 5L03-14-2)
200'7). It has afso been

regi-stry No. 5103-71-9)
2001 ). It has al-so been

55.08
46.8e"

is named trans-Chl-ordane in
named gamma-ChJ-ordane and beta-Chfordane

is named cis-Chfordane in
named alpha-Chlordane.

0.0s6
0.0s6
0.0s6
0.056
0.0s6
0.0s6
0.056
0.056
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.56
0.11
0.11

0.056
0.0s6

< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.56 U
< 0.11 U
< 0.11 U

< 0.056 u
< 0.056 u

< 5.6 U

# This analyte (CAS
EPA Method 80818(Feb

S Thiq an:lrrtc /CAS\

EPA Method 80818(Feb

FORM I
a.EE*F *ffi E--+fi&,* + '51



ORGAI{ICS AI.IAIYSIS DATA SHEET
Pesticides by GCIECD Method SW8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65I
LIMS ID: 1"2-184L3
Matrix: Water
Data Re.l-ease Authori zed,\N\Nl
Reported: 1"0 / 05 / 1,2

Date Extracted: 09/29/1,2
Date Anal-yzedi I0/O4/12 23:12
Instrument /Anaf vst : ECD6/AAR
GPC CJ-eanup: No
Sul-f ur Cl-eanup: Yes

CAS Nunber AnaJ.yte

QC Report No:
Pra-i anl- .

*issnseb@
INCORPORATED

Sanp1e ID: Dfl-ll5-O924L2
SA}'PLE

VK65-Landau Associates
Cornwal-L
0001020.400-510

Date Sampled: 09/24/72
Date Received: 09/25/L2

Sample Amount
Final Extract Vol-ume

Dil-uti-on Factor
pH

F lnri si I C] oanrrn.
Si-l-i-ca Gel:

RL

470 mL
5.0 mL
1.00
NA
No
Yes

Resu]-t

319-84-6
3 1 9-8 5-7
319-86-8
58-89-9
1 6-44-8
309-00-2
L024-57 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
33213-65-9
1 2-5 4-8
1031-07-8
50-29-3
1 2-43-5
534 94-70-5
'7 42r-93-4
5103-1 4-2
5103-71-9
8 001-35-2

0.053
0.053
0.0s3
0.053
0.0s3
0.053
0.053
0.053
0.11
0.11
0.11
0.11
0.11
0.11
0.11
n q?

0.11
0.11

0.053
0.053

5.3

< 0.053 U
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 U
< 0.053 u
< 0.11 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.53 U
< 0.11 U
< 0.11 U

< 0.053 u
< 0.053 u

< 5.3 u

alpha-BHC
beta-BHC
del-ta-BHC
gamma-BHC (Lindane)
Ilontachl nr
Al-drin
HeptachJ-or Epoxide
Endosu]fan I
Diel-drin
4,4'-DDE
Endrin
Endosul-fan If
4, 4 '-DDD
Endosul-fan Sul-fate
4, 4 r -DDT
MoJ- hovrrch lnr
Endrin Ketone
E'ndri n Al Aal.rrrAa

trans-Chfordane #
cis-Chlordane $
m^-.^-.L ^- ^r u^ql,rrYrlY

Reported in pgll, (ppb)

Pest/PCB Sunogate Recove4r

Decachlorobiphenyl
Tet rachl-oromet axvl- ene

# This analyte (CAS registry No. 5103-14-2)
EPA Method 80818(Feb 2001). It has afso been

$ This analyte (CAS registry No. 5103-71-9)
EPA Method 80818(Feb 2007). It has also been

68.8?
48 .22

is named trans-Chlordane in
named gamma-ChJ-ordane and beta-Chl-ordane

is named cis-Chl-ordane in
named alpha-ChJ-ordane .

FORM I
t.,Fh{dt*.i"fl,lt #&f,ffi s ,5 ;F



ORGA}IICS ANAJ.YSIS DATA SITEET
Pesticides by GCIECD !4ethod SW8081B
Extraction l4ethod: SW3510C
Page 1 of 1

T.:kr Samnl e T D: VK65J
LIMS 1D: L2-184t4
Matrix: Water
Data Release Authorized,\VW
Reported:. I0/05/12

Date Extracted: 09/29/1,2
Date Analyzed: I0/04/12 23230
tnstrumenE/Ana_LVSr : !.uubll{AK
GPC Cleanup: No
SuIfur Cleanup: Yes

CAS Nunber Arralyte

ilsbfrs?:@
INCORPORATED

Sanple ID : I,${-12D-O924L2
SA}4PLE

QC Report No: VK65-Landau Associates
Prn-i cnf . Cnrnwall-

0001020.400-510
Date Sampl-ed: 09/24/L2

Date Received: 09/25/I2

Sample Amount: 470 mL
Final- Extract Vol-ume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

Florisif Cleanup: No
Silica Gel-: Yes

RL Result

319-84-6
319-85-7
319-86-8
s8-89-9
1 6-44-8
309-00-2
1"024-5'7 -3
959-98-8
60-57-1
7 2-55-9
7 2-20-8
33213-65-9
1 2-54-8
1031-07-8
50-29-3

53494-'7 0-5
7 42r-93-4
5L03-1 4-2
5103-71-9
8 0 0 1-35-2

alpha-BHC
beta-BHC
del-ta-BHC
gamma-BHC (Lindane)
lJonf achl nr
Al-drin
Heptachlor Epoxide
Endosul-fan I
Diefdrin
4, 4 '-DDE
Endrin
Endosulfan If
4, 4 '-DDD
Endosulfan Suffate
4, 4 '-DDT
MaJ- hnwrrahl ar
Endri-n Ketone
h nd7l n a ldahrrda

trans-Chlordane #
cis-Chfordane $
Tnv:nhano

Pannrf ar] i n rrn,/T. /nnl-r\r\sts/vr Lsu rrr Fvl ! \t/Pvl

Pest/PCB Sumogate Recovery

Decachl-orobiphenyl
Tet ra chlorometaxylene

registry No. 5103-14-2)
2001). It has afso been

registry No. 5103-71-9)
2007). It has al-so been

43.0%
37.8%

is named trans-Chlordane in
named gamma-Chlordane and beta-Chlordane.

is named cis-Ch.l-ordane in
named alpha-Chlordane.

0.053
0.053
0.053
0.053
0.053
0.0s3
0.053
0.053

< 0.053 u
< 0.053 U

< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.53 U
< 0.11 U
< 0.11 U

< 0.053 u
< 0.053 u

< 5.3 U

0.1
0.1
0.1
0.1
0.11
0.11
0.11
0. s3
0.11
0.11

0.0s3
0.0s3

5.3

# Thi s anel rrf e f CAS\

EPA Method 80818(Feb

S Thi s anal rrte f CASY f rr+u \

EPA Method 80818(Feb

FORM I
UF*;Gffi: ffi#e g'$



ORGA}IICS A}IAI,YSIS DATA SHEET
Pesticides by GCIECD Method Sv[80818
Extraction D'lethod: SDl3510C
Page 1 of 1

Lab Sample ID: VK65K
LIMS ID: l2-184I5
Matri-x: Water
Data Release Authorized:\yJ
Reported: L0/05/L2

Date Extracted:. 09/29/12
Date Anal-yzed: I0/04/12 23:48
1ns!.rumenE/Anarvst : truuo/l{AK
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber ArraJ-yte

#$fis*@
INCORPORATED

Sanp1e ID: t"${-11D-O92412
SA}4PLE

QC Report No: VK65-Landau Associates
Pro j ect: Cornwal-I

0001020.400-510
Date Sampled: 09/24/L2

Date Received: 09/25/12

Sample Amount: 450 mL
Finaf Extract Vo1ume: 5.0 mL

Dil-uti-on Factor: 1.0O
pH: NA

Fl-orj-sil Cleanup: No
Si-Ii-ca Gel-: Yes

RL Result

319-84-6
319-85-7
319-86-8
s8-89-9
'7 6-44-8
309-00-2
L024-51 -3
959-98-8
60-57-1
1 2-55-9
7 2-20-8
332 1 3- 65- 9
1 2-54-8
1031-07-8
50-29-3
1 2- 43-5
53494-70-5
1 A)1 -O?-A
5703-7 4-2
510 3- 71- 9
8001-3s-2

0.056
0.056
0.056
0.0s6
0.0s6
0.0s6
0.056
0.0s6
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.s6
0.11
0.11

0.056
0.056

5.6

< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.056 u
< 0.11 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 u
< 0.11 u
< 0.56 U
< 0.11 U
< 0.11 U

< 0.056 u
< 0.056 u

< 5.6 u

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
llon1- rnh I nr

Al-drin
Heptachlor Epoxide
Endosul-fan I
Diel-drin
4, 4 '-DDE
Endrin
Endosul-fan II
4, 4 r -DDD
Endosul-fan Sulfate
4,4' -DDT
Maf hnvrrnlr'l nr

Endrin Ketone
E'ndrin Aldo1-rrrda

trans-Chfordane #
cis-Chlordane $
Tnvrnhano

Reported in pg,/L (ppb)

Pest/PCB Surrogate Recovery

Decachlorobiphenyl
Tetrachlorometaxylene

registry No. 5703-14-2)
2001). It has also been

rani cl-rrr l\]n C1n3-71-9)
2001). It has also been

64 .0e"
44.82

is named trans-Chlordane in
named gamma-ChJ-ordane and beta-Chlordane.

is named cis-Chl-ordane in
named alpha-Chlordane .

# This analvte (CAS

EPA Method 80818(Feb

S This :na'l rrfe ICAS\

EPA Method 80818(Feb

FORM I
4-fKffi= ffi# ** A a+



ORGAI.IICS ANALYSIS DATA SIIEET
Pesticides by GCIECD ldethod SW8081B
Extraction Method: ST[3510C
Paqe 1 of 1

firsbilsl:@
INCORPORATED

SanpJ.e ID: I'I}I-13D-O924L2
SAIVTPLE

VK65-Landau Associates
Cornwalf
0001020.400-s10

T,ah Semnl e TD: VK65L
LIMS IDz L2-18416
Matrix: Water
Data Rel-ease Authori-
Rennrfprl. 1O/O\/12

A1- Pannrl- \Ta.
Prni oni- .

Date Extractedz 09/29/L2
Date AnaIyzed. I0/05/12 0O:06
Instrument/Anaf vst : ECD6/AAR
GPC Cleanup: No
Srr I f rrr Cl eanrrn: Yes

CAS Nunber

Date Sampled: 09/24/L2
Date Received: 09/25/72

Sample Amount: 470 mL
Final- Extract Vol-ume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

Florisif Cleanup: No
Sil-ica Gel: Yes

Resu1t

,"or\Nl

Ana1-yte RL

319-84-6
319-85-7
319-86-8
s8-89-9
7 6-44-8
309-00-2
r024-5'7 -3
959-98-8
60-57 - 1
1 2-55-9
'7 2-20-8
332 1 3- 65- 9
1 2-54-8
1031-07-8
50-29-3
1 2- 43-5
534 94-70-5
1 At1 -O?-A
5L03-1 4-2
5103-71-9
8001-35-2

# This analyte (CAS
EPA Method 8081B(Feb

S Thi q anal rzto f CAS\

EPA Method 80818(Feb

alpha-BHC
beta-BHC
defta-BHC
gamma-BHC (Lindane)
LIonf r nl'r'l ar

Aldrin
Heptachlor Epoxide
Endosul-fan I
Dieldrin
4 , 4', -DDE
Endrin
Endosulfan II
4, 4 r -DDD
Endosul-fan Sul-fate
4, 4 '-DDT
Mcf hovrrnh I nr
Endrin Ketone
E'ndrin Alrlahrrrla

trans-Chlordane #
cis-Chl-ordane $
'Ttav:nhona

Reported in pg/L (ppb)

Pest/PCB Surrogate Recovery

Decachl- orobiphenyl
Tet rachl-oromet axyl ene

registry No. 5103-14-2)
200'7). It has af so been

registry No. 5103-71-9)
2001 ). It has al-so been

0.053
0.0s3
0.053
0.0s3
0.0s3
0.053
0.0s3
0.053
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.53
0.11
0.11

0.053
0.053

5.3

< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.053 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.53 U
< 0.11 U
< 0.11 u

< 0.053 u
< 0.053 u

< 5.3 U

61.0%
48.8%

is named trans-Chl-ordane in
named gamma-Chlordane and beta-Ch1ordane

is named cis-Chl-ordane in
n amed a I nh a -Ch I ordane .

FORM I
L"iE.f ffi,c{ tr]ftf,,ft't S H



ORGAI{ICS AI.fALYSIS DATA SHEET
PeEticides by GCIECD Method SW8081B
Extraction I'lethod: SW3510C
Page 1 of 1

T.:l-r Samnl e Tl-): \/K65M
LIMS ID: I2-I84I1
Matrix: Water
Data Refease Authorized:
Rpnnrfcrl. 1O/O\/12

Date Extracted: 09/29/12
Date Ana1yzedi I0/05/12 00:24
Instrument/AnaIyst : ECD6IAAR
GPC Cleanup: No
Sulfur Cleanup: Yes

CAS Nurober Analyte

A1- P onn rf \Jn .
Drni onl- .

firssfisrb@
INCORPORATED

Sanple ID: I'fI-DUP-O92AL2
SAMPLE

VK65-Landau Associates
Cornwal-l-
0001020.400-s10

f\:r-a Q=mnlarl . n9/24/1,2
Date Received: 09/25/12

Sample Amount: 440 mL
Final- Extract Volume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

Fl-or j-siI Cleanup: No
Silica Gel: Yes

RL Resu].t

319-84-6
319-85-7
319-86-8
s8-89-9
1 6-44-8
309-00-2
to24-51 -3
95 9- 98 -8
60-57-1
1 2-55-9
'72-20-8
332L3-65-9
7 2-54-8
1031-07-8
50-29-3
7 2- 43-5
534 94-70-5
1 427-93-4
5I03-1 4-2
5103-71-9
8001-35-2

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Ijanl- rnhl nr

Aldrin
Heptachlor Epoxide
Endosuffan I
Dieldrin
4, 4 r -DDE
Endrin
Endosuffan II
4,4',-DDD
Endosul-fan Suffate
4, 4 ' -DDT
Mal- hnvrrchl nr
Endri-n Ketone
E nrlri n Al rlohrzr{a
trans-Chl-ordane #
cis-Chl-ordane $
tFn v: nh an a

Pannrf arl i n rrn /T /hhl-\r\syvr LEU rrr FYl ! \l/lJ!/

Pest/PCB Surrogate Recovery

Decachl-orobiphenyl
Tet ra chl- oromet axyl ene

registry No. 5103-'7 4-2)
200'7). It has al-so been

registry No. 5103-71-9)
2007). It has al-so been

68.0?
51.5?

is named trans-Chl-ordane in
named gamma-Chlordane and beta-Chl-ordane.

is named cis-Chl-ordane in
named alpha-Chlordane.

0.057
0.057
0.057
0.057
0.057
0.057
0.057
0.057
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.57
0.11
0.11

0.057
0.057

67

< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.057 u
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.11 U
< 0.57 U
< 0.11 U
< 0.11 U

< 0.057 u
< 0.057 u

< 5.7 U

4 mL:^ ^-^r.,!^ ,cAS
tt lllf D qrlqay Lg \

EPA Method 8081B(Feb

S Thi s ena lr;f e ICAS\

EPA Method 8081B(Feb

FORM I
u*{ffiffi ffiffis=3S



ORGA}IICS AI.IAIYSIS DATA SHEET
Pesticides by GCIECD !4ethod ST[8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65N
LIMS ID: L2-784]-8
Matrix: Water
Data Release Authorized: N\J
Reported: IO/05/12

Date Extracted: 09/29/L2
Date Analyzed: 70/05/12 00:41
tnsErumenE/Anarvs! : EUr-io/l{AK
GPC Cleanup: No
Sulfur Cleanup: Yes

CAS Nunber Analyte

ANALYTICALA
RESOURCES \Z
INCORPORATED

SanpJ.e ID: l4l-155-O924L2
SAIvtPLE

OC Rcnorf No: rrK65-Landau ASSOCiateS
Project: Cornwall-

0001020.400-510
Date SampJ-ed: 09/24/1.2

Date Received: 09/25/L2

Sample Amount: 500 mL
Finaf Extract Volume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

Florisil Cleanup: No
Si-1i-ca Gel: Yes

RL Result

J.Lv-U4-b
319-85-7
319-86-8
58-89-9
1 6-44-8
309-00-2
L024-51 -3
959-98-8
60-57-1
"7 2-55-9
'7 2-20-8
33213-65-9
'7 2-54-8
1031-07-8
50-29-3
1 2- 43-5
534 94-70-5
'7 42r-93-4
5103-'7 4-2
5103-71-9
8001-3s-2

alpha-BHC
beta-BHC
del-ta-BHC
gamma-BHC (Lindane)
Llonf rnh l nr

Al-drin
Heptachlor Epoxide
Endosulfan I
Diel-drin
4,4'-DDE
trnor_Ln
Endosulfan II
4, 4 '-DDD
Endosuffan Suffate
4, 4 '-DDT
Mal- havrznh I ar

Endrin Ketone
h hdrf h A tdahlrda

trans-Chlordane #
cis-Chlordane $
Tnv:nhana

Reported in pg/L (ppb)

Pest/PCB Sumogate Recovery

Decachl-orobiphenyl
Tet rach I oromet axyl ene

registry No. 5IO3-'7 4-2)
2001 ). It has al-so been

roai cf rrr l\ln q1n3-71-9)

2001). It has afso been

64.22
48.0%

i-s named trans-Chl-ordane in
named gamma-Chlordane and beta-Chl-ordane.

is named cis-Chfordane in
nemcd el nh:-Chl.ofdane.

0.050
0.050
0.050
0.0s0
0.0s0
0.0s0
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.050
0.050

5n

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 U

< 5.0 u

# This analyte (CAS
EPA Method 8081B(Feb

S Thiq:n:lrzfc fCAS\

EPA Method 80818(Feb

FORM I
\,-r?{ffis ffiffi8 E?



ORGA}IICS AT.IAI.YSIS DATA SHEET
Pesticidee by GCIECD Method SW8081B
Extraction t'tethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65O
LIMS ID: 12-78419
Matrix: Water
Data Release Authorized: \N|/
Reported:. I0/05/1-2

Date Extracted: 09/29/L2
Date Analyzed: IO/05/12 00:59
Instrument /Analyst : ECD6/AAR
GPC Cleanup: No
Sulfur Cleanup: Yes

CAS Nuuber Analyte

ANALYNCALA
RESOURCES\SZ
INCORPOR/ITED

Sample ID: t'fl-13D-O924L2
SAI4PLE

OC Renort No: VK65-Landau AssociatesYv l\vFv!

Project: Cornwal-l-
0001020.400-510

Date Sampled: 09/24/12
Date Received: 09/25/12

Sample Amount: 500 mL
Final Extract Vol-ume: 5.0 mL

Dilution Factor: 1.00
pH: NA

Florisil Cleanup: No
Sil-ica Gel: Yes

ResultRI

319-84-6
319-85-7
31 9-8 6-8
58-89-9
7 6- 44-8
309-00-2
L024-57 -3
9s9-98-8
60-57-1
7 2-55-9
"7 2-20-8
33213-65-9
'7 2-54-8
1031-07-8
50-29-3
1 2-43-5
53494-1 0-5
1421,-93-4
5L03-7 4-2
5103-71-9
8001-35-2

0.050
0.0s0
0.050
0.050
0.050
0.050
0.0s0
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.050
0.050

qn

< 0.050 u
< 0.050 U
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 U

alpha-BHC
beta-BHC
del-ta-BHC
gamma-BHC (Lindane)
ljanl- rnhl nr

Al-drin
Heptachlor Epoxide
Endosul-fan I
Diel-drin
4 , 4', -DDE
Endrin
Endosuffan II
4, 4 '-DDD
Endosulfan Sulfate
4, 4 '-DDT
Maf lrnvrrnh l nr

Endrin Ketone
E'nrlri n Al riahrrda

trans-Chl-ordane #
cis-Ch]ordane $
'Tnv:nhana

Reporled in prgll, (ppb)

Pest/PCB Surrogate Recovery

Decachl orobiphenyl
Te t rachl oromet axyl ene

registry No. 5L03-74-2)
2007). It has also been

registry No. 5103-71-9)
2001). It has afso been

64 .2e"
49 .82

is named trans-Chlordane in
named gamma-Chlordane and beta-Chl-ordane.

is named cis-Ch.l-ordane in
named e I nha -Ch I ordane .

# This analvte (CAS

EPA Method 80818(Feb

S This analvte (CAS

EPA Method 80818(Feb

FORM I
ql${ffifF ' ffiEffi t '* "6q



Arsbfi:*@
INCORPORATED

sw8081/PESTTCTDE WATER SURROGATE RECOVERY SUT'O{ARY

Matrix: Water or- Pannrf rrln. iiK65-Landap ASSOCiateSYv r\vyvr

Project: Cornwafl-
0001020.400-510

DCBP TCMX TOT OUTClient ID

MB-0929L2
LCS-092912
LCSD-0929I2
MW-1"5D-0924L2
MW-1"6D-0924L2
MW-I4D-0924L2
MW-15S-092412
vM-r6s-0924L2
vM-r4s-0924r2
MW-r3S-0924r2
vM-r2s-0924r2
tM-7IS-092412
YM-L2D-092412
MW-LID-092472
MW-13D-0 924r2
rM-DUP-O924L2
MW- 15S-0 924L2
MW-13D-0 924L2

7r.0e" 43.0?
68.58 44.geo
62.2e" 45.8?
63 .2e" 46 .02
75.54 52.52
58.8? 39.5?
57.5% 49.5eo
65.22 42.22
61.8% 41 .22
58.0% 45.5%
55.0? 46.82
68.8? 48.22
43.0% 37. 8?
64.O2 44.82
61.0? 48.8?
68.08 51.5?
64.22 48.08
64.22 49.82

0
0
0
0
U

0
0
0
0
0
0
0
0
0
U

0
0
0

QC LIMITS

(1r-144)
( 30-105 )

LCS/MB LIMITS

(3'7 -r25)
(38-103)

\vvULlvvfyrlvllfr

(TCMX) = Tetrachl-orometaxylene

Prep Method: SW3510C
Log Number Range z L2-1"8405 to 12-L84I9

Page 1 for VK65
FORM-II SW8081

q,rKffiffi trtrffi fi. f. '#



irstils*@
INCORPORATEDORGAI{ICS A}IATYSIS DATA SHEET

pesticides/pcg by cclEcD Method sw8081B
Paqe 1 of 1

Lab Sample ID: LCS-0929I2 QC
LIMS ID:12-18405
Matrix: Water
Data Refease Authorizedr \AnJ
Reported: I0/05/72

Date Extracted LCS/LCSD: 09/29/1,2

Date Anafyzed LCS: L0/04/72 I8:45
LCSD: I0/04/12 19:03

Instrument /Anatvst LUS : !.;ClJb,/l{AR
LCSD: ECD6/AAR

GPC Cleanup: No
Fl ori si I Cl eenrrn; \19

Sample ID: LCS-092912
LCS/LCSD

Renorf No: VK65-Landau Associates
Prni er-f . Cnrnwall

0001020.400-510
Date Sampled: 09/24/72

Date Received: 09/25/72

Sample Amount LCS: 500 mL
LCSD: 500 nL

Final Extract Volurne LCS: 5 . 0 rn].
LCSD: 5.0 mL

Difution Factor LCS: 1.00
LCSD: 1.00

Sulfur Cleanup: Yes
Sil-ica Gel: Yes

Analyte LCS
Spike LCS

Added-LCS Recovery
Spike LCSD

LCSD Added-LCSD R€cov€ry

alpha-BHC
beta-BHC
deLta-BHC
garilna-BHC (Lindane)
116nt-r^h l ^r
Al-drin
Heptachlor Epoxlde
Endosulfan I
Dieldrin
4, 4',-DDE
Endrin
Endosulfan II
4, 4 '-DDD
Endosu]fan Sulfate
4, 4 r -DDT
Mof h awrrnlr 'l n r

Endrin Ketone

trans-Chlordane
cis-Chlordane

Resul-ts reported in
RPD calculated usins

64 .OZ 0. 137 0 .200
69. 0% 0. 148 0.200
39.42 0.0829 0.200
lr.oz 0.1.52 0.200
6s.0? 0. 140 0.200
62.52 0.134 0.200
78.03 0.164 0.200'79.02 0.165 0.200
19.02 0.331 0.400
78. 88 0.333 0. 400
83. 0t 0.351 0.400
85. s8 0.352 0.400
86. 5E 0 . 356 0. 400'74.52 0.303 0.400
85.8* 0.353 0.400
80.08 1,.62 2.OO
93. 08 0.373 0. 400
62.82 0,244 0. 400
76.02 0.160 0.200
7s. s? 0.159 0.200

O.I2B
0.138

0.0789
0.L42
0.130
0.r25
0.156
0.158
0. 316
0.315
0.332
0.342
0.346
0 .298
0.343

1. 60
0.3'72
0.251
0.r52
0. 151

0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.400
0.400
0.400
0.400
0.400
0.400
0. 400

2.OO
0.400
0.400
0.200
0.200

68.58
'7 4 .02
4\.42
'7 6 .02
70.08
67.0t
82 .02
82.58
82.82
83.22
87. BE
BB. O8
89. 0E
75.8S
88.22
81.08
93.22
61.0U
80.0?
'7 9 .52

6.8s
7.08
4 .92
6.8r
1 .4%
6. 9s
5.08
4.3%
4 .62
5. 6E
5. 63
2 .92
2.8*
r.7z
2 .92
1,.2*
0.38
2.BZ
5. r-8
5.22

Pest/PCB Surrogate Recovery

Decachl-orobiphenyl
Tet rachl orometaxvl-ene

ps/L (ppb)
sample concentrations per SW846.

LCS LCSD
68.5% 62.22
44.82 45.88

FORM III
I s*'f ffi G:- riRffi 4 r=G



firs5ffsrb@
INCORPORATEDORGN.TICS AI\TAIYSIS DATA SHEET

Pesticides by GCIECD Method S9t80818
Extraction l4ethod: SW3510C
Page 1 of 1

T,:h Samnl o Tl-t: l4B-0929L2
LIMS ID: L2-18405
Matrix: Water
Data Rel-ease Authorized:
Rcnnrl-prl . 1O/n\/12

Date Extracted: 09/29/L2
Date Analyzed: I0/04/72 18:28
Instrument/Analvst : ECD6/AAR
GPC Cleanup: No
Srr I f rrr Cl cenrrn' Yesvf vsrluy.

CAS Nunber Analyte

Sanple ID: MB-092912
METHOD BI.A}IK

QC Report No: VK65-Landau Associates
Project: Cornwall

0001020.400-510
l-tatc S:mnl ed: NA

Date Received: NA

Sample Amount:
Fi-nal- Extract Vol-ume:

Dil-ution Factor:
pH:

Fl-orisil CJ-eanup:
Silica GeI:

RL

500 mL
5.0 mL
1.00
NA
No
YeS

Result

319-84-6
319-85-7
319-86-8
58-89-9
'7 6-44-8
30 9-00-2
t024-51 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
33213-65-9
1 2-54-8
1031-07-8
50-29-3
7 2-43-5
53494-1 0-5
7 42I-93-4
5]-03-'7 4-2
5103-71-9
8001-3s-2

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
LIonl- :chl nr

Al-drin
Heptachlor Epoxide
Endosul-fan I
Diel-dri-n
4, 4 ' -DDE
Endrin
Endosulfan II
4,4' -DDD
Endosuffan Sulfate
4,4'-DDT
Moi- hnwrrchl nr
Endrin Ketone
k ndrr h a I d6hrrd6

t rans -Chl- ordane
cis-Chl-ordane
tTtnv: nhon a

Ilanarl- arl i n rrn /T. /nnl-r \r\s}/vrLsu rrr FYl! \yPpt

Pest/PCB Surrogate Recovery

Decachlorobiphenyl
Tet rachl- oromet axvl- ene

0.050
0.050
0.050
0.050
0.0s0
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.050
0.050

5.0

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 U
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 U

7L.0Z
43 .0e"

FORM I
qnEF{{*itS ' frffiffi 5- tr 3"



ORGAIIICS AI.IAI,YSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction l{ethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65A
LIMS ID: 1,2-18405
Matri-x: Water
Data Rel-ease Authori-zed:
Reported : 1.0 / 1-1. / 1.2

Date Extracted z 09 / 28 / 1,2

Date Anal-yzed: IO/05/12 LI:L2
Instrument/Ana]yst z ECDI / lZ

CAS Nunlrer

aANALYTTCAL(fu
RESOURCES\7
INCORPORATED

Sample ID : I'11{-15D-O924L2
SAI'{PLE

Report No: VK65-Landau Associates
Project: Cornwal-l

0001020.400-510
Date Sampled: 09/24/1.2

Date Received: 09/25/12

Sample Amount: 450 mL
Final Extract Volume: 50 mL

Dil-ution Factor: 1.00

RL Resu].tAnalyte

93-12-L
93-7 6-5
88-85-7
1918-00-9
94-'15-'7
94-82-6
75-99-0
94-1 4-6
120-36-5

2,4,s-lP (Sifvex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni nl.rl

Pannrl-arl in rrn/T- /nntrlr\v}/vt Lev rrr FYl ! \yyp t

Herbicide Surrogate Recoverlr

u. zd
u.zd
n q6

0. s6
1.1
56
1.1
280
1.1

< 0.28 U

< 0.28 U
< 0.56 U

< 0.56 U
< 1.1 u
< 5.6 U

< 1.1 u
< 280 U

< 1.1 u

2, 4-Dichlorophenylacetic Acid 95.08

FORM I
qd${ffi%"ffiffi4Ptr



ORGAI.IICS AI.IAIYSIS DATA SHEET
Herbicidee by SW8151A GCIECD
Extraction ldethod: SW3510C
Page 1 of 1

Lab Sample fD: VK65A
LIMS IDz 72-L84O5
Matrix: Water
Data Release Authorized:
Reported: I0/11,/1,2

Date Extracted: I0/I0/1,2
Date Analyzed: 10/I0/!2 21,:52
Instrument,/Analyst : ECDI /YZ

CAS Nunber

ANALYflcAt/(a^
RESOURCESV
INCORPORATED

SampJ.e ID: tfl-15D-O924L2
REEXTR.ACT

Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-s10
Date Sampled: 09/24/72

Date Received: 09/25/12

Sample Amount: 450 mL
Fina1 Extract Vo]ume: 50 mL

Dif uti-on Factor: 1 . 00

RL Resu].tAnaJ-yte

93-7 2-t
93-7 6-5
88-85-7
1918-00-9
94-7 5-'7
94-82-6
75-99-0
94-7 4-6
120-36-5

2,4,s-IP (Sil-vex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2,4-DB
Dalapon
MCPA
n i nl-r I

Pannr+ ad i n rrn /T /nnl-r \r\sPv! Lsu f rr FY / ! \PPv /

Herbicide Surrogate Recoveel

o.28
v.za
n q6

0. s6
1.1
5.6
1.1
280
1.1

< 0.28 U
< 0.28 U
< 0.56 U
< 0.56 U
< 1.1 U
< 5.6 u
< 1.1 u
<280U
< 1.1 u

2, A-Dichlorophenylacetic Acid 83. 68

FORM I
i#E4{ffiffi r ffiffiSCEffi



ORGAI{ICS AI.IAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction ldethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65B
LIMS IDz L2-18406
Matrix: Water
Data Rel-ease Authori-zed:
Reported: lO/l-1./12

Date Extractedz 09/28/72
Date Ana.Iyzed: IO/05/1.2 11:48
Instrument/AnaIyst z ECD1- /YZ

CAS Number

aANALYTTCAL (h
RESOURCES\Z
INCORPORATED

SanpJ-e ID: I4{-16D-O924L2
SAt'tPI"E

Report No: VK65-Landau Associates
Proj ect : Cornwal-l-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/1,2

Sample Amount: 460 mL
Final- Extract Vol-ume: 50 mL

Diluti-on Factor: 1.00

RL ResultAnalyte

93-12-L
93-1 6-5
88-85-7
1918-00-9
94-7 5-"7
94-82-6
75-99-0
94-1 4-6
r20-36-5

2,4,s-TP (Silvex)
2, 4,5-l
Dinoseb
Di-camba
2, 4-D
2, 4-DB
Dalapon
MCPA
ni^hlvrerrrvrv}/!vt/

Pannr+aA i n rrn /T /nnl.r\r\syv!Lsu !rr Frv/! \PI/!i

Herbicide Surrogate Recoverlz

U.ZI
0 .21
0.54
n tr,

1.1
E,A
'l 1

210
1.1

< o.27 U
< 0.21 V
< 0.54 U

< 0.54 U
< 1.1 u
< 5.4 u
< 1.1 u
<270U
< 1.1 u

2,4-Dichlorophenylacetic Acid 94.42

FORM I
{ -E i"r fr;"";4e ' FFE F tr '} "-"F e {



ORGAT{ICS ANAIYSIS DATA SHEET
Herbicides by SW8151A cClECD
Extraction tfethod: SW3510C
Page 1 of 1

LAD SAMDI-E IU: VIlb5IJ
LIMS ID: L2-L8406
Matrix: Water
Data Rel-ease Authorized:
Reportedz 1.0/1\/12

Date Extracted:. ]0/L0/L2
Date Anal-yzed: L0/).0/12 22:29
Instrument /AnaJ-yst z ECDI /YZ

CAS Nuuber

Als5fi:rb@
INOORPOR/{IED

Sanple ID: WiI-15D-O924L2
REEXTRACT

AnaJ.yte

QC Report No: VK65-Landau Associates
Project: Cornwall-

0001020.400-s10
Date Sampl-ed: 09/24/12

Date Received: 09/25/12

Sample Amount: 500 mL
Final Extract Vol-ume: 50 mL

Dilution Factor: 1.00

RL Resu].t

93-7 2-L
93-7 6-5
88-85-7
1918-00-9
94-1 5-1
94-82-6
75-99-0
94-1 4-6
720-36-5

2,4,s-TP (Sifvex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, 4-DB
Dalapon
MCPA
ni ah lvrvrrrvrvy!vn/

Pannrl- arl i n rrn /T /nn.|.r\r\sl/vr Lsu !rr FY / ! \Pt/! i

Herbicide Sunogate Recovery

0.25
0.25
0.50
n q,n

1.0
trn
1n

250
1.0

< 0.25 U
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2, A-Dichlorophenylacetic Acid 79.8?

FORM I
q".*ti,F"dfi'3iffi ffis'rt € *€a{'Dr"Lg*# €sE+ 'j-.&*F



ORGA}IICS ATiIATYSIS DATA SHEET
Herbicides by SW8151A cClECD
Extraction ldethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65C
LIMS ID: L2-]-8407
Matrix: Water ,/Z
Data Release Authorizedz p/6
Reportedz 10/11,/12

Date Extracted: 09/28/12
Date Anal-yzedi 1O/05/12 12;24
Instrument/Analyst : ECDI, / YZ

CAS Nuuber

Arsbfisrb@
INCORPORATED

Sample ID: MtiI-14D-O92412
SAI"IPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-s10
Date Sampled: 09/24/1-2

Date Received: 09/25/12

Sample Amount: 460 mL
Final- Extract Vol-ume: 50 mL

Dil-ution Factor: 1.00

RI ReeultAnaJ.yte

93-7 2-1
93-7 6-5
88-85-7
1918-00-9
94-1 5-7
94-82-6
75-99-0
94-7 4-6
120-36-5

2,4,5-TP (Si]vex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni nl.rl

Dannr+aA i n rrn /r /nnlr\r\el/v! ues rrr Ff Y/ ! \Pyp t

Herbicide Surrogate Recovery

U.ZI
v.zl
0.54
0.54
1.1
5.4
1.1
270
1.1

< 0.2't v
< 0.2't v
< 0.54 U
< 0.54 u
< 1.1 U

< 5.4 U
< 1.1 U
< 270 U
< 1.1 u

2, A-Dichlorophenylacetic Acid 84.22

FORM I



ORGANICS A}IATYSIS DATA SHEET
Herbicides by SW8151A cClECD
Extraction Method: SW3510C
Page 1 of 1

Lab Samp1e ID: VK65C
LIMS ID: 12-L8407
Matrix: Water
Data Rel-ease Authorized:
Reported: 1,0 / l.1. / 12

Date Extracted: I0/I0/12
Date Analyzed: 1.0/IO/1.2 23:05
Instrument/Ana]yst ; ECD1, /YZ

CAS Nuuber

QC Report No:
Drni anl- .

Als:nstb@
INCORPORATED

Sanple ID: tfil-14D-O924L2
REEXTR.ACI

VK65-Landau Associates
Cornwal-l-
0001020.400-510

AnaJ-yte

Date Sampled: 09/24/72
Date Received: 09/25/1,2

Sample Amount: 440 mL
Final- Extract Volume: 50 mL

DiLution Factor: 1.00

RL Result

93-12-).
93-7 6-5
88-8s-?
1918-00-9
94-'7 5-'1
94-82-6
75-99-0
94-1 4-6
1-20-36-5

2,4,s-TP (Sil-vex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2,A-DB
Dalapon
MCPA
ni nh 1vf err4vt vt/r vtJ

Pannrf arl i n rrn /T. lnnl.r\r\s}/vr Lsu rrr FtrY / ! \llt/! /

Herbicide Surrogate Recovery

o.28
0.28
n q?
n q?

1.1
q?

1.1
280
1.1

< 0.28 U
< 0.28 U

< 0.57 U
< 0.57 U
< 1.1 u
< 5.7 u
< 1.1 u
<280U
< 1.1 U

2, A-Dichlorophenylacetic Acid 87.1?

FORM I

'#g{Gffi'&Bffi9ffi*fl



ORGAI{ICS AI{AI,YSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction ldethod: SW3510C
Page 1 of 1

LAD 5AMDIE IU: VKbSU
LIMS ID: 12-78408
Matrix: Water /Z
Data Rel-ease Authorized: ,2//
Report'ed. IU/ LI/ I2

Date Extracted: 09/28/12
Date Anal-yzedz 1.0/05/12 13:00
Instrument /Analyst ; ECD1, / YZ

CAS Nunber

tr3rfisrb@
INCORPORATED

Sample ID: !4I-155-O924L2
SAI4PLE

AnaJ-yte

QC Report No: VK65-Landau Associates
Pro j ect: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/72

Date Received: 09/25/12

Sample Amount: 445 mL
Einal- Extract Vol-ume: 50 mL

DiLution Factor: 1.00

RL Reeult

93-12-L
93-1 6-5
88-85-7
1918-00-9
94-1 5-1
94-82-6
75-99-0
94-1 4-6
r20-36-5

2,4,s-TP (Silvex)
2, 4,5-T
Dinoseb
Di-camba
2, 4-D
2, 4-DB
Dalapon
MCPA
ni nh l

Pannrl-arl in rralT. /nnl-r\r\syvr Leu rrr FY / ! \ },-t/v,,

Herbicide Surrogate Recoverl

0.28
0.28
n q6
n c6
1.1

11

zdu
1.1

< 0.28 U
< 0.28 U
< 0.56 U
< 0.56 U
< 1.1_ u
< 5.6 U

< 1.1 U
<280U
< 1.1 u

2, A-Dichlorophenylacetic Acid 93. 68

FORDI I
ryF4&:$ffi'ffiffiflP#



ORGAI.IICS AIIIAITYSIS DATA SHEET
Herbicides by SW8151A cClECD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65D
LIMS ID:12-18408
Matrix: Water ,4
Data Refease Authorized: /llReported: I0/lI/L2

Date Extracted: IO/IO/12
Date AnaLyzed: I0/I0/1.2 2324I
Instrument/Analyst : ECD1, /YZ

CAS Nuuber

firsbfisrb@
INGORPORATED

Sauple ID: Mlr-155-O924L2
REEXTR,ACT

AnaJ.yte

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/1,2

Sample Amount: 500 mL
Final- Extract Vol-ume: 50 mL

Dilution Factor: 1.00

RL Result

93-7 2-)-
93-1 6-5
88-85-7
1918-00-9
94-'7 5-7
94-82-6
75-99-0
94-7 4-6
1 2 0-3 6-5

2,4,5-lP (Sifvex)
2, 4,5-r
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ninhlvrerrrv! vy! vt/

Dannrl-ar{ i n r.n /T- /nnh\r\el/v!ues+rrFf:r/!\H.Y"/

Herbicide Surrogate Recovezl'

0.25
u-23
0.50
0.50

1n

5.0
1n
250
1.0

< 0.25 U

< 0.25 U

< 0.50 u
< 0.50 u
< t_.0 u
< 5.0 u
< 1.0 u
< 250 U
< 1.0 u

2, A-Diehlorophenylacetic Acid 82.42

FORM I
[jE.,f ffiF; : e*ffi* 'Fq



ORGA}IICS ANAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction Method: SW3510C
Pase 1 of 1

Lab Sample fD: VK65E
LIMS ID: L2-]-8409
Matrix: Water
Data Release Authorized:
Reported: I0/I1/12

Date Extractedt 09/28/12
Date Anal-yzedi I0/05/12 13:37
f nstrument/Analyst : ECD1 /YZ

CAS Nunber

QC Report No:
Prni onl- .

firssfisrb@
INCORPORATED

Sanple ID: I{I{-165-O924L2
SAI.!PLE

VK65-Landau Associates
Cornwal- l-
0001020.400-510

AnaJ.yte

Date Sampled: 09/24/I2
Date Recei.ved: 09/25/12

Sample Amount: 420 mL
Final- Extract Volume: 50 mL

Dil-ution Factor: 1.00

RL Result

93-'72-I
93--7 6-5
88-85-7
1918-00-9
94-7 5-7
94-82-6
75-99-0
94-'7 4-6
120-36-5

< 0.30 u
< 0.30 u
< 0.60 u
< 0.60 u
< 1_.2 u
< 6.0 u
<T.2U
<300u
<r.2v

2,4,s-TP (Sil-vex)
2,4r5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni nlr Is+vrr4v!v}/tvt/

Reported in pgll, (ppb)

Herbicide Surrogate Recoverl

0.30
0.30
0.60
U. OU

L.Z
6.0
r.2
300
r.z

2, A-Dtchlorophenylacetic Acid 88.0?

FORM I
a_dtEd$AFtrl" f,c-AfF$ = 

qffi



ORGAr{ICS AI.IAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction I'lethod: Sll3510C
Page 1 of 1

Lab Sample ID: VK65E
LIMS ID:12-18409
Matrix: Water h
Data Rel-ease Authorizedz,!/
Report ed z 1,0 / 1.1, / 12

Date Extracted z 10 /1.0 /1.2
Date Anal-yzed: I0/17/12 00:17
Instrument/Analyst z ECDI / YZ

CAS Nunber

QC Report No:
Prni anl- .

Analyte

rls:fiS*@
INCORPORATED

Samp1e ID: M9II-165-O924L2
REEXTRACT

VK65-Landau Associates
Cornwal-l-
0001020.400-510

Date Sampled: 09/24/12
Date Received: 09/25/1,2

Sample Amount: 475 mL
Fina] Extract Vol-ume: 50 mL

Dil-ution Factor: 1.00

Rl Result

93--t2-I
93-7 6-5
88-85-7
1918-00-9
94-7 5-'t
94-82-6
1 5-99-0
94-'7 4-6
L20-36-5

2, 4 ,5-TP (Sil-vex)
2, 4 ,5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni ah 1vrerrrv! vI/! vt/

Pannrl-aA i n rrn /T. lnnh\r\s}Jv! LEU rrr FYl ! \}/v!/

Herbicide Surrogate Recoverlz

0.26
0.26
n q?
n q?

1n

1n
zou
'1 n

< 0.26 V
< 0.26 U

< 0.53 U

< 0.53 U
< 1.0 u
< 5.3 U
< 1.0 u
<260U
< 1.0 u

2, A-Dichlorophenylacetic Acj-d 83. 98

FORM I
{j!d#;trq'{-ftffi.fi ft€



ORGAI{ICS AI.IAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction Method: SVY3510C
Hacre I or l

Lab SampJ-e ID: VK65F
LIMS IDz 1.2-184!0
Matrix: Water
Data Release Authorized:
Reportedz IO/II/72

Date Extracted:. 09/28/1,2
Date Anaf yzed: 10/05/1.2 14:13
fnstrument/Analyst : ECDI /YZ

CAS Nunber

fils5fisrb@
INCORPORATED

Sarnple ID : l{l{-145-O924L2
SAMPLE

QC Report No: VK65-Landau Associates
Project: Cornwall-

0 0 0 1 0 2 0 . 4 0 0 - 5 r_ 0
Date Sampled: 09 / 24 / 1,2

Date Received: 09/25/12

Sample Amount: 500 mL
Final- Extract Vol-ume: 50 mL

Dil-ution Factor: 1.00

RL ResuLtAnalyte

YJ-IZ-I

93-7 6-5
88-85-7
1918-00-9
94-1 5-1
94-82-6
75-99-0
94-7 4-6
120-36-5

2,4,5-TP (Silvex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni nh Isrvrr+vt vyr vy

Reported Ln pg/L (ppb)

Herbicide Surrogate Recovery

0.25
0.25
n qn
n qn

1n

1n
z3u
1n

< 0.25 U
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2, A-Dtchlorophenylacetic Acid 84.8?

FORM I
LJ$f #q ' ffi#,,f, =sr



ORGAT.TICS AI.IAIYSIS DATA SHEET
Herbicides by SW8151A cClECD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65F
LIMS ID: L2-L84L0
Matrix: Water ,'fl
Data Rel-ease Authorized , #
Reported: LO/L1/1.2

Date Extracted: 1,0/1,0/1,2
Date Anal-yzedz 70/I1/12 02:06
Instrument/Analyst z ECDI /YZ

CAS Nunber

QC Report No:
Prn'i anl- .

irs5fisrb@
INCORPORATED

SampIe ID: t4{-145-O92412
REEXTR,ACT

VK65-Landau Associates
Cornwal-L
0001020.400-510

Analyte

Date Sampled: 09/24/1.2
Date Received: 09/25/12

Samp1e Amount: 500 mL
Final- Extract Vo]ume: 50 mL

Di-l-uti-on Factor: 1.00

Rf, Reeu1t

93-72-r
93-7 6-5
88-85-7
1918-00-9
94-15--t
94-82-6
75-99-0
94-7 4-6
I20-36-5

< 0.25 U
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2,4,5-TP (SiIvex)
2, 4,5-1
Dinoseb
Di-camba
2, 4-D
2,4-DB
Dalapon
MCPA
ni ah lvrerr+vrvP!vl/

Reported in p,g/L (ppb)

Herbicide Surrogate Recovetl

0.25
0.25
0. s0
0.50

1n
qn
1n
250
1n

2, A-Dichlorophenylacetic Acid 83.22

FORM I
qJ${#ffi : ## t_ Gtr



ORGA}IICS ANAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction !4ethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65G
LIMS ID: L2-1847I
Matrix: Water z
Data ReLease Authorized:. A
Reported : 1,0 / 1,1 / 12

Date Extractedz 09/28/1,2
Date Analyzedi I0/05/12 L6:02
Instrument/AnaJ-yst : ECD1, / YZ

CAS Nunber

ersbf;s*@
INCORPORATED

SampJ-e ID: t{}l-135-O924L2
SAMPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/1.2

Date Recei-ved: 09/25/1,2

Sample Amount: 455 mL
Fi-nal- Extract Volume: 50 mL

Difution Factor: 1.00

RL Resu1tAnalyte

YJ- IZ-I
93-7 6-s
88-85-7
1918-00-9
94-'7 5-1
94-82-6
75-99-0
94-'7 4-6
120-36-5

2,4,s-TP (Si]vex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, 4-DB
DaJ-apon
MCPA
n.i ^h lvrerrrv! v}/r vl,

Pannrl-ar{ i n rrn /T /nn}r\Leu rrr FrY / ! \}/vs,/

Herbicide Surogate Recovery

v.zl
0.27

11
56
11
zdu
11

< o.27 u
< o.27 V
< 0.55 U

< 0.55 U

< 1.1 u
< 5.5 U

< 1.1 u
<280U
< 1.1 U

2, A-Dichlorophenylacetic Acid 83. 9?

FORM I
L$n'{ffiS : ##gSn4



ORGA}IICS A}TAJ,YSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65G
LIMS IDz I2-1847I
Matrix: Water
Data Release Authori-zed:
Reportedz L0/LL/L2

Date Extracted: L0/10/12
Date Analyzed: I0/71/72 02242
Instrument,/Analyst : ECDI /YZ

CAS Nunber

a
ANALYTIGAL (@
RESOURCESV
INCORPORATED

Sauple ID : l'191-135-092412
REEXTRACT

Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/L2

Date Received: 09/25/12

SampJ-e Amount: 460 mL
Final Extract Vo]ume: 50 mL

Difution Factor: 1.00

RL Resu]-tAnalyte

93-7 2-L
93-7 6-5
88-85-7
1918-00-9
94-1 5-1
94-82-6
75-99-0
94-7 4-6
rzu- 50- a

2 , 4 , 5-TP (S j-lvex 
)

2, 4,5-T
Di-noseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni nl.rlv+er14vr vy! vy

Pannrt-arl i n rra /T. /nnl.r\r\syvr Lsu lrr F Y/ ! \P.v!,/

Herbicide Surrogate Recovery

v.zt
u.zl
n q,/

0.54
11

1'l
Z IU
'l 'l

< 0.21 U

< 0.27 U

< 0.54 U
< 0.54 U
< 1.1 u
< 5.4 U
< 1.1 u
< 270 V
< 1.1 u

2, A-Dichlorophenylacetic Acid 82.32

FOR!! I
V${ffiffi : ffiffi"'lE5



ORGAI.IICS A}IAIYSIS DATA SHEET
Herbicides by SW8151A cClECD
Extraction ldethod: SW3510C
Page 1 of 1

Lab Samp1e ID: VK65H
LIMS ID: 1.2-78472
Matrix: Water
Data Release Authorized:
Reported: IO/II/12

Date Extracted: 09/28/1-2
Date Anafyzed: I0/05/12 16:38
Instrument /Analyst z ECDI / lZ

CAS Nunber

a,ANALYTICAL (ftn
RESOURCES\gZ
INCORPORATED

Sample ID: lllf-125-O924L2
SAIvtPLE

Report No: VK65-Landau Associates
Project: CornwafL

0001020.400-510
Date Sampled: 09/24/1.2

Date Received: 09/25/12

Sample Amount: 465 mL
Final Extract Vol-ume: 50 mL

Dilution Factor: 1.00

RL ResultAnalyte

93-'72-I
93-7 6-5
88-85-7
19r_8-00-9
94-1 5-1
94-82-6
75-99-0
94-'7 4-6
120-36-5

2,4,s-lP (Sifvex)
2, 4,5-l
Dinoseb
Dicamba
2, 4-D
z, q-utJ
Dalapon
MCPA
ni nhl

Pannrl-arl in rrnlTr\syvr Lsv rrr FrY / !

Herbiqide Sunogate

0 .21
0 .27
0.54
0.54
1.1
EA

1.1
z tu
1.1

< 0.21 U
< 0.27 U
< 0.54 U

< 0.54 U
< 1.1 u
< 5.4 U
< 1.1 U
<270U
< 1.1 U

\Eypt

Recoverl

2, A-Dichlorophenylacetic Acid 87.5?

FORl.t I
-#H#$ffi : ffiffi$-iffiffi



ORGAIIICS AI.IALYSIS DAIA SHEET
Herbicides by SW8151A cClECD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65H
LIMS ID: L2-184L2
Matrix: Water ,n
Data Rel-ease Autho rizedtff
Reported: I0/II/12

Date Extracted: I0/I0/12
Date Analyzed: 70/lI/12 03:19
f nstrument/Analyst z ECDI- /YZ

CAS Nuuber

ArsSffS*@
INCORPORATED

Sample ID : t'1ll-125-O924L2
REEXTRACT

.\r- Dannrr- \ra. \7K65-Landau Associates
Pro j ect : Cornwal- l-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/12

SampJ-e Amount: 460 mL
Final- Extract Vol-ume: 50 mL

Dil-ution Factor: 1.00

RL Resu1tAnalyte

Y5- I Z- )-

93-1 6-5
88-85-7
1918-00-9
94-'t 5-'t
94-82-6
75-99-0
94-7 4-6
120-36-5

2,4,5-TP (Sifvex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni nh l

Pannrf aA i n rrn /TLEU rrr FrY/!

Herbicide Surrogate

0 .21
u.zl
n E/l
n tr/t

1.1
5.4
1.1
270
1.1

< 0.27 V
< o.27 U
< 0.54 U
< 0.54 U
< 1.1 U
< 5.4 U
< 1.1 U
<210V
< 1.1 u

(ppb)

Recovery

2, A-Dichlorophenylacetic Acid 86.08

FORM I
qlF{{sffi: ffi"ri$gS?



ORGAI.IICS ATJAI.YSIS DATA SHEET
Herbicides by Slr8151A GCIECD
Extraction l4ethod: SW3510C
Page 1 of 1

Lab Sample fD: VK65I
LIMS ID: !2-L84]-3
Matrix: Water
Data Release Authorized:
Reported: 1,0/11,/1,2

Date Extracted: 09/28/12
Date AnaLyzed: I0/05/12 !7:14
lnstrument /Analyst : ECDI, / YZ

CAS Nunber

aANALYTTCAL(*n
RESOURCES\Z
INCORPORATED

Saople ID : t'tlt-11s-092412
SAI.{PIJE

Report No: VK65-Landau Associates
Project: Cornwalf

0001020.400-510
Date SampJ-ed: 09/24/12

Date Received: 09/25/12

Sample Amount: 440 mL
Final- Extract VoLume: 50 mL

Dil-ution Factor: 1.00

RL ResultAnalyte

93-7 2-I
93-7 6-5
88-85-7
1918-00-9
94-'7 5-'7
94-82-6
75-99-0
94-7 4-6
720-36-5

2,4ts-IP (Sil-vex)
2,4r5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni nhl

Panarl-ad in rrnlT. tnnh\r\eyvr Lss rrr FY / ! \}/Pv /

Herbicide Surrogate Recoverlz

u-zd
o.28

N R?
11
q.7
11
280
11

< 0.28 U
< 0.28 U
< 0.57 u
< 0.57 u
< l-.1 u
< 5.7 U
< 1.1 u
<280U
< 1.1 u

2,4-Dj-chlorophenylacetic Acid L12Z

FORIr! I
1.$${ffiffi ffim g ##



ORGANICS A}IAIJYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction ldethod: SW3510C
Page l- of 1

Lab Sample ID: VK65I
LIMS IDz ]-2-L84L3
Matrlx: Water
Data Refease Authorized:
Reportedz IO/1L/I2

Date Extracted: I0/L0/12
Date Ana1yzed: 1,0/7I/1-2 03t55
Instrument,/Analyst : ECDI / YZ

QC Report No:
Drni ant- .

Arsbf;srb@
INCORPORATED

Saup1e ID: l4l-115-O924L2
REEXTRACT

VK65-Landau Associates
Cornwalf
0001020.400-s10

C,AS Nunlrer Analyte

Date Sampled: 09/24/L2
Date Received: 09/25/L2

Sample Amount: 500 mL
Final Extract Volume: 50 mL

Dil-ution Factor: 1.00

RL Result

93-12-L
93-'t 6-5
88-85-7
1918-00-9
94-7 5-7
94-82-6
75-99-0
94-1 4-6
L20-36-5

2,4,5-TP (Silvex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
DaJ-apon
MCPA
ni alnlvferr+vrvy!vu

Ponarl- od i n rrn /T f nnl-'\r\sPv! Lsu rrr Frv/ ! \[J[J!,/

Herbicide Sunogate Recovery

o.25
0.25
0.50
0.50
1.0

1.0
z3u
1n

< 0.25 U
< 0.25 U

< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2, A-DichLorophenylacetic Acid 1 4 .42

FORM I
i-^f $"f #ts{ fl:qflft { {tfrft



ORGA}iIICS AIiIAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction t'lethod: SW3510C
Paqe 1 of 1

Lab Sample ID: VK65J
LIMS IDz I2-I84I4
Matrix: Water
Data Release Authorized:
Reported: I0 / 1.I / 12

Date Extracted: 09/28/1,2
Date Analyzed: 10/05/1.2 17:51
Instrument/AnaIyst : ECDI /YZ

CAS Nunber

QC Report No:
Drn"i anl- '

irsbn:tb@
INCORPORATED

Sample ID: ldSI-12D-O92412
SAMPLE

VK65-Landau Associates
Cornwall
0001020.400-510

Analyte

Date Sampled: 09/24/12
Date Received: 09/25/12

SampJ-e Amount: 440 mL
Finaf Extract VoLume: 50 mL

Dilution Factor: 1.00

RL Resu1t

93-72-l
93-7 6-5
88-85-?
1918-00-9
94-7 5-1
94-82-6
75-99-0
94-1 4-6
120-36-5

2,4,s-IP (SiLvexr
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni ahl

Pannrf arl i n rra /T. tnnh\r\ePv! uvs +rr FY / ! \ Yy" t

Herbicide Surrogate Recoverl'

0.28
0.28
0.57
n q?

1.1_
q7

1.1
zdv

< 0.28 U
< 0.28 U
< 0.57 U

< 0.57 U
< 1.1_ u
< 5.7 U
< 1.1 U
<280U
< 1.1 u

2, A-Dichlorophenylacetic Acid 87. 8?

E'ORM I
'nJtuf,ffffi *Teffi€ EF#i



fi$ifiseb@
INCORPORATED

Sample ID: WI-12D-O924L2
REEXTRACT

ORGAI{ICS AI.IAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction !4ethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65J
LIMS IDz ]2-1841,4
Matrix: Water
Data Re]ease Authorized:
Reported: l0 /1.1,/12

Date Extracted: I0/I0/12
Date Anal-yzed: 1'0/II/1'2 04:31
Instrument/Analyst z ECDI /YZ

CAS Nunber

QC Report No: VK65-Landau Assocj-ates
Project: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/12

SampJ-e Amount: 500 mL
Final- Extract Vofume: 50 mL

Dilution Factor: 1.00

RJ, ResultAnalyte

93-12-t
93-7 6-5
88-85-7
r.918-00-9
94-'7 5-7
94-82-6
75-99-0
94-7 4-6
-LZU-Jb-5

2,4,5-TP (SiJ-vex)
2, 4,5-r
Dinoseb
Dicamba
2, 4-D
2,A-DB
Dalapon
MCPA
n.i ^lr 

'l
vrerrrvrvl/!vt/

Pannrl-arl i n rrn /T. /nnh\r\sPvr uev rrr Frv / ! \ t/.y!,/

u.z3
u-23
n qn
n trn

1n

1n
250
1n

< 0.25 U
< 0.25 U

< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

Herbicide Surrogate Recovery

2,4-Dichlorophenylacetic Acid 1148

FORM I
LJ${tr+ffi : "*6F fl R-$ g



ORGAI{ICS ANAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction t'lethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65K
LIMS IDz 12-L841-5
Matrix: Water
Data Refease Authorized:
Reported: IO/fl/12

Date Extracted: 09/28/12
Date Analyzedz, 10/05 /12 1.8:21
Instrument /Anal-yst z ECDI /YZ

CAS Nunber

^^ANALYTICAL Tffi
RESOURCES\7
INCORPORATED

SanpJ.e ID: !{9I-11D-O924L2
SAMPITE

Report No: VK65-Landau Associates
Project: Cornwaff

0001020.400-510
Date SampJ-ed: 09/24/12

Date Received: 09/25/12

Sample Amount: 450 mL
Fina1 Extract Vol-ume: 50 mL

Dil-ution Factor: 1.00

RL Resu].tAnalyte

93-72-r
93-1 6-5
88-8s-7
t-)rl-d-uu-v
94-'7 5-7
94-82-6
7s-99-0
94-'t 4-6
tzu-Jo-3

2,4,s-TP (Sil-vex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2,4-DB
Dalapon
MCPA
Dichloroprop

Reported in pgl], (ppb)

Herbicide Surrogate Recoverlt

u.z6
0.28
0.56
n q6

1.1

'l 1

z6u
'1 1

< 0.28 U
< 0.28 U
< 0.56 U

< 0.56 U
< 1.1 U
< 5.6 U
< 1.1 u
<280U
< 1.1 U

2, A-Dichlorophenylacetic Acid 62.22

FORM I



ORGA}IICS ATiBI.YSIS DATA SHEET
Herbicides \z SW8151A GCIECD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65K
LIMS ID: l2-\84I5
Matrix: Water
Dat.a ReLease Authorized:
Reported: I0/17/12

Date Extracted : IO / L0 / 1,2
Date Anal-yzed: I0 /LL/12 05 : 07
Instrument/Analyst : ECDI /YZ

CAS Nunber

QC Report No:
Prai anf .

#stfisrb@
INGORPORATED

SanpJ-e ID : I'191-11D-O924L2
REEXTRACT

VK65-Landau Associates
Cornwall-
0001020.400-s10

Analyte

Date Sampled: 09/24/1.2
Date Received: 09/25/12

Sample Amount: 470 mL
Final Extract Vol-ume: 50 mL

Di-l-ution Factor: 1.00

RI Result

93-'12-1
93-7 6-5
88-85-7
1918-00-9
94-1 5-1
94-82-6
75-99-0
94-7 4-6
L20-36-5

2,4,s-lP (Sil-vex)
2, 4,5-r
Dinoseb
Dicamba
2, 4-D
2 | A-DB
Dalapon
MCPA
ni nl.r'lvf9r]rvlvP!vIJ

Pannrf aA i n "n,/r /nnlr\u9vfrrFY/!\t|ypl

Herbicide Surrogate Recoveelr

0.21
u.zt
n q?
N E?

1.1
q?
1.1
270
1.1

< 0.27 U
< 0.27 U
< 0.53 U
< 0.53 U
< 1.1 u
< 5.3 u
< 1.1 u
< 2't0 v
< 1.1 u

2, A-DichlorophenyJ-acetic Acid 56.48

FORM I
(,tEdffi.E4 ffiffi S t"a5A



ORGAI{ICS AI.IAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction l'lethod: SW3510C
Page 1 of 1

Lab Sample fD: VK65L
LIMS IDz ]-2-L84L6
Matrix: Water
Data Rel-ease Authorized:
Reported: lO/I7/1.2

Date Extracted: 09/28/12
Date Analyzed: I0/05/1.2 19:03
Instrument/Anal-yst . ECDL /Yz

a.
ANALYTTCAL (h
RESOURCESV
INCORPORATED

Sample ID: t'fI-13D-O924L2
SAMPLE

Report No: VK65-Landau Assoclates
Project: Cornwall

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/L2

SampJ-e Amount: 455 mL
Finaf Extract Vol-ume: 50 mL

Dil-ution Factor: 1.00

RL Resu].tCAS Nunber Analyte

93-12-t
93-7 6-5
88-85-7
1918-00-9
94-1 5-7
94-82-6
75-99-0
94-7 4- 6
120-36-5

2,4,5-IP (Silvex)
2, 4,5-r
Di-noseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni nl"r Iererrrvr vH! vrJ

Ponnrf arl i n rra /T.r\sl/vr u sv f rr FY / !

Herbicide Surrogate

o .27
o .27

0.55
1.1
q5

1.1
280
1.1

< o.21 U

< o.27 U

< 0.55 U
< 0.55 U
< 1.1 u
< 5.5 U

< 1.1 u
< 280 U
< 1.1 U

I

\ -yl1v /

Recovery

2,4-Dichlorophenylacetic Acld 81.92

FORM I
q.,FEds;ffi4 fft#fr t *.3 *.8



ORGANICS AI{ALYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction t'tethod: SW3510C
Page 1 of 1

Lab Sample ID: VK65L
LIMS IDt 12-78416
Matrix: Water
Data Release Authorized:
Reported: 1.0 / Il / 12

Date Extracted: I0/1,0/12
Date Anafyzed: I0/11/12 05:44
Instrument/AnaIyst z ECDL /YZ

CAS Nunber

QC Report No:
Drni aaf .
! ! vl ev e .

firsbfisrb@
INCORPORATED

Sample ID: t{}l-13D-O924L2
REEXTRACT

VK65-Landau Associates
Cornwal-1
0001020.400-510

Analyte

Date Sampted: 09/24/1,2
Date Received: 09/25/12

Sample Amount: 500 nL
Final- Extract Vofume: 50 mL

Dil-ution Factor: 1.00

RL Resu1t

93-12-L
93-1 6-5
88-85-7
19r.8-00-9
94-1 5-7
94-82-6
75-99-0
94-7 4-6
12 0-3 6- 5

2,4,5-'lP (Sil-vex)
2, 4,5-l
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dal-apon
MCPA
fli nhl n r^nr^nvrvrlrv! vtsr vF

Reported in pgll, (ppb)

0.25
u.z5
n q,n

n qn
1n
qn
l-.u
z3u
1n

< 0.25 U

< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 U
< 1.0 u
<250U
< 1.0 u

Ilerbicide Surrogate Recovery

2, A-Dichlorophenylacetic Acid 8L.2Z

FORXvt I
E- jEFff 6ffi lfE#H 4 fi E #



ORGAI{ICS AI{ALYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VK65M
LIMS IDz 12-L841,1
Matrix: Water 3
Data Rel-ease AuthorLzed: ;7U
Reported: 70 / 1.I / 1.2

Date Extracted: 09/28/12
Date Anafyzed: 1-0/05/1,2 19:39
Instrument /AnaIyst z ECDI- / YZ

CAS Nunber

QC Report No:
Drni onl- .

Arsbfisrb@
INCORPORATED

SanpJ-e ID: M9iI-DUP-O92AL2
SAI'!PLE

VK65-Landau Associates
Cornwal-L
0001020.400-s10

Arralyte

Date Sampled: 09/24/12
Date Received: 09/25/12

Sample Amount: 460 mL
Final Extract Vol-ume: 50 mL

Difution Factor: 1.00

RL Result

93-12-L
93-7 6-5
8 8-85-7
1918-00-9
94-1 5-1
v4-d z- o
75-99-0
94-7 4-6
]20-36-5

2,4,5-TP (Silvex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, 4-DB
Dalapon
MCPA
ni ah'l

Pannrl- aA i n rra /T. lnnh\r\sPv! ueu trr F4Y/ ! \.Y.Yvl

Herbicide Surrogate Recovery

0 .21
0 .27
A EA

0.54
'l 1

tr/4
11
z tu
1.1

< 0.27 V
< 0.27 U
< 0.54 U

< 0.54 U
< 1.1 u
< 5.4 U

< 1.1 U
< 270 V
< 1.1 u

2,A-DichlorophenyJ-acetic Acid 93.22

FORM I
tFEf,h.'!8. - EdnfirF:ry nRk



ORGA}.IICS ATiIALYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction Method: Sw3510C
Page 1 of 1

Lab Sample fD: VK65M
LIMS ID: l.2-184]7
Matrix: Water
Data Refease Authorized ,,4
Reported: 1'0 / 1'1' / 1'2 r' -

Date Extractedz 70/!0/12
Date Anafyzed: l.0/l-1./1,2 06:.20
f nstrument/Anal-yst z ECD1 /lZ

trsifisrb@
INCORPORATED

SanpJ.e ID: !fI-DUP-O92AL2
REEXTRACT

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/72

Date Received: 09/25/12

Sample
Fina] Extract

Dil-ution

Amount: 460 mL
Volume: 50 mL
Factor:1.00

RL ResultCAS Nunber Arralyte

93-'12-L
93-7 6-5
88-85-7
1918-00-9
94-'t 5-'l
94-82-6
75-99-0
94-7 4-6
L20-36-5

2,4,5-TP (Si]vex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2,A-DB
DaJ-apon
MCPA
Dichloroprop

Pannrt- arl i n rra /T. /nnh'\r\sPer Lsu rrr F9l ! \t/llvl

Herbicide Surrogate Recovery

0 .21
0.21
n tr,
n tr/t

1',I
EA

1.1
270
l-.1-

< o.21 U
< o.27 U
< 0.54 U
< 0.54 U
< 1.1 u
< 5.4 u
< 1.1 u
< 270 U
< 1.1 U

2, 4-Dichlorophenylacetic Acid 85.08

FORM I
L Sa.r=##: s*irfl-R ,$ # $ "?



fiu3bffisrh@
!NCORFORATED

SanpJ-er ID : t'S[-155-O92tlt2
SAMP]"E

ORGAIiIICS AI.ILLVSIS DA3A SHEET

Hsrbicides bY S?ir83.5LA GC/ECD
Extraqtion Methoc{,: SW3510C
Page 1 of 1

Lab Sampte ID: VK65N
LIMS ID.. I2-I84I8
Matrix: Water
Data Rel-ease Authorized:
Reportedt 70/Ti/L2

Date Extractedz 09/28/12
Date Anal- yzedz 1-0 / 05 / i2 2 0 : 16
f nstrument /Analyst ; ECDL /YZ

C)r- Report Nc: VK65-Landa.u Asscclates
Pro j ect-: Cornwal-l

0c01020.40c-5ic
Date Sarnplecl: 09/24/12

Date Received: 09/25/12

Sample Amount: 500 rnl,
Final Extract Volurne: 50 ir.L

Difution Factor: 1'00

RL Rsstr.l'tCAS $Iunber ,\naly#-e

YJ-tZ-!
93-? 6-5
88-85-7
1918-00-9
94-7 5-7
Y4-A Z- O

75-99-0
94-7 4-6
r20-36-5

2,4,s-TP (S-i-il'er.)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, 4'-DB
Da.lapon
MCPA
ni nl-r I /\rnnr^nurellrv! vy! vF

o.25
0.25
n qn
n trn

1.0

1n

ZStt
1.0

< 0.25 U
< 0,25 U
< 0.50 u
< 0.50 u
< 1..0 u
1;nil
< ,'1-. C ii
<250A
< i.C U

Report-eri in ug/L {PPo)

slenbicicte Surrogate Recoverl;

2, 4-DtchlorophenYl acetj c Acid 83"1?

FORI{ I

il,xM$:;ffi : dftffi4 f,C.f"A.



ORGAIIICS AI.IAIJYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction ldethod: SW3510C
Paqe 1 of 1

Lab Sample ID: VK65N
LIMS IDl. I2-184L8
Matrix: Water
Data Release Authorized:
Reported: l0 / 1.I / 1.2

Date Extractedz 1-O/L0/12
Date Ana1yzed: I0/1-1,/12 06:56
f nstrument /Analyst z ECDI /YZ

CAS Nuuber

QC Report No:
Drni oal- .

ils:ffS*@
INCORPORATED

Sample ID: I{IY-155-O924L2
REEXTRACT

VK65-Landau Assoclates
Cornwal-l-
0001020.400-510

Analyte

Date Sampled: 09/24/1,2
Date Received: 09/25/12

Sample Amount: 460 mL
Final Extract Vol-ume: 50 mL

Dilution Factor: 1.00

RL Result

93-72-L
93-7 6-5
88-85-7
1918-00-9
94-1 5-7
94-82-6
75-99-0
94-7 4-6
120-36-5

< 0.21 U
< 0.27 U
< 0.54 U
< 0.54 U
< 1.1 U
< 5.4 u
< 1.1 u
< 270 u
< 1.1 U

2,4,s-TP (Sifvex)
2, 4,5-l
Dinoseb
Dicamba
2, 4-D
z, A-UIJ
Dalapon
MCPA
ni^hlsrerrrv! vPr vP

Pannrl-arl i n rra /T- /nnl.r\Leu rrr FYl! \taypt

Herbicide Surrogate Recoverl

0 .21
o .27
n Ri4

n tr/

1.1

1.1
2't0
1.1

2,4-Dichlorophenylacetic Acid 89.22

FORI'{ I
q..Jl{&;gi : ffi{F?+ il{A



ORGAI{ICS AI{AIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction Method: Sw3510C
Paqe 1 of 1

Lab Samp1e ID: VK65O
LIMS ID: 12-184L9
Matrix: Water
Data Refease Authori-zed:
Reportedz 1.0/17/12

Date Extracted: 09/28/12
Date Anafyzed: I0/05/12 20252
Instrument/Analyst z ECDL /YZ

CAS Nurber

/

firsbn:tb@
INCORPORATED

Sample ID : I{I{-13D-O92412
SAMPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-s10
Date Sampled: 09/24/72

Date Received: 09/25/72

AnaJ.yte

Sample
Final- Extract

Dilution

Amount: 455 mL
Vofume: 50 mL
Factor: 1.00

RL Reeult

YJ-tZ-r
93-7 6-5
88-85-?
1918-00-9
94-1 5-1
94-82-6
75-99-0
94-1 4-6
L20-36-5

2t4,5-TP (Silvex)
2,4r5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
Dichloroprop

Reported in pgll, (ppb)

0 .27
0.27
n qq
n qq

1.1
Rq
11
z6u
1.1

< o.2'7 U

< 0.27 V
< 0.55 U
< 0.55 U
< 1.1 U

< 5.5 U
< 1.1 U

<280U
< 1.1 U

Herbicide Suuogate Recovery

2,4-Dichlorophenylacetic Acid 95.68

FORM I
E qd-f,F(f* ! ffiffiE Fffi



ORGA}IICS A}iTAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction Method: SW3510C
Page 1 of 1

Lab Samp1e ID: VK65O
LIMS ID: 12-184L9
Matrix: Water
Data Release Authorized:
Reported: I0/1L/L2

Date Extractedz l0/I0/12
Date Analyzed: 1O/1-1./12 07:33
Instrument/Anal-yst : ECD1, /YZ

C,AS Nunber

QC Report No:
Drn-i onl- .

firssHsrb@
INCORPORATED

Sauple ID: ld{-13D-O924L2
REEXTR.ACT

VK65-Landau Associates
Cornwaff
000r_020. 400-s10

Analyte

Date Sampled: 09/24/12
Date Received: 09/25/L2

Sample Amount: 500 mL
Finaf Extract Vol-ume: 50 mL

Dil-ution Factor: 1.00

RJ, Resu1t

93-7 2-r
93-7 6-5
88-8s-7
19r_8-00-9
94-'t 5-7
94-82-6
75-99-0
94-1 4-6
12 0-3 6- 5

2,4,s-TP (Sil-vex)
2, 4,5-T
Di-noseb
Dicamba
2, 4-D
2, 4-DB
Dalapon
MCPA
ni^Lluf9rrf9rvPrvP

Pannrl- ad i n rrn /T- /nnh\r\sPv! uss rrr FY/ ! \.y.y!,/

Herbicide Surrogate Recovery

0.25
u-23
n (n
n trn

1n
E,n
1n
250
1n

< 0.25 U

< 0.25 U

< 0.50 u
< 0.50 u
< 1.0 U
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2,4-Dichlorophenylacetic Acid 111?

FORM I
i. .fr *,f f,-- La ' e-ft E.drE 'a a+ €w B'c*H'd gFH & #;



ir$ilsrb@
INCORPORATED

Matrix: Water

SW8151A/IIERBICIDE WATER SURROGATE RECOVERY ST'MIIARY

QC Report No: VK65-Landau Associates
Project: Cornwal-.1-

0001020.400-s10

C].ient ID DCPA TOT OUT

MB-092812
LCS-092812
LCSD-092812
MVt-L5D-0924L2
MW-15D-092412
MB-101012
LCS-101012
LCSD-101_012
MW-I6D-0924I2
MW-]-6D-O92412
MW-l4D-092412
MW-!4D-092472
MW-15S-092412
MW-15S-092412
MW-16S-092412
MW-16S-092412
NTW-I4S-092412
wti-1-45-0924L2
MW-13S-092412
MW-13S-092412
MW-L25-O92412
MW-L25-O924r2
MW-1 1S-0 92412
MW-11S-092412
MW-L2D-O924L2
MW-12D-0 924I2
MW-11D-0 924r2
MW-1 1D-0 924L2
MW-13D-0 924L2
MW-13D-0 924L2
MV0-DUP-0 9241"2
MW-DUP-092412
MW-15S-092412
MW-15S-092412
MW-l3D-092412
MW-13D-092412

RE

RE

RE

RE

RE

0
0
n

n
n
n

n
n
n

0
0
0
0
U

0
0
U
n

n
n
n

n

n
n
n
n
n
n
n
n
n

81.68
88.5?
80.7?
95.0?
83.6?
14 .62
87.08
94.8t
94 .42
79.8?
84.22
87.1t
93. 6r
82.42
88.0r
83.9r
84.8t
83.28
83. 98
82.32
87.5?
86.0?
Lt22

74.42
87.8?
II4Z

62.22
56.4?
81.92
8r.22
93.22
85.08
83.18
89.22
95. 68

1118

RE

RE

RE

RE

RE

RE

RE

RE

RE

RE

I,CS/MB LIMITS

(DCPA) : 2, A-Dichlorophenylacetic Acid (66-1L2)

Log Number Range: 12-18405 to

QC LTMITS

(28-L4O)

72-18419

Page 1 for VK65
FORM-II SW8151A

v${fi$ffi" ssffigffiF



Ar$ilsrb@
INCORPORATEDORGAI{ICS ATiI.ALYSIS DAIA SHEET

Herbicides by SW8151A GCIECD
Page 1 of 1

Lab Sample ID: LCS-092812
LIMS ID:12-18405
Matrix: Water
Data Release Authorized:
Reported: l0/1'1'/12

Date Extracted LCS/LCSDz 09/28/1-2

SamPIe ID: LCS-092812
LCS/LCSD

QC Report No: VK65-Landau Assocj-ates
Project: Cornwal-l-

0001020.400-510
Date SampJ-ed: 09/24/12

Date Received: 09/25/L2

Sample Amount LCS: 500 mL
LCSD: 500 mL

Final- Extract Vo]ume LCS: 50 mL
LCSD: 50 mL

Difution Factor LCS: 1.00
LCSD: l- . 00

Spike IJCSD

IJCSD Added-LCSD RecowerY

Date Analyzed LCS:
LCSD:

Instrument /Analyst

Analyte

1.0/05/12 09223
1-0/05/12 09:59
LCS: ECDL/YZ

LCSD: ECDI,/YZ

Spike tCS
LCS Added-LCS Recovery

2,4,s-TP (Silvex)
2,4,5-T
Dinoseb
Dicaniba
2, 4-D
2,4-DB
Dal-apon
nj a1. l arnnranvrurrfv! vPt vy

6.02
0.25

r_.00
44 .5
1,.'t 9

6.36

2 .50
0.625
r. z)
1,.25
2.so
),2 .5
2 .50
2 .50

24rZ
NRt

t26Z
2508

NRI
3s6r

71. 6?
2542

6.L7
0.330
1.53
3 .27
1.42
42 .9
2.86
6. s6

2 .50
o .625

1,.25
I.25
2 .50
12 .5
2 .50
2 .50

Herbicide Surrogate Recoverl

LCS LCSD
2, A-Diehlorophenylacetic 88. 5? 80. 7?

24'12 2 .52
52.8t NRt
t22Z 3.22
2622 4.42

56. Bt NRt
3431 3.7t
1148 4 6. 0t
2622 3.18

Resufts reported in pg/L
RPD calculated using sampfe concentrations per SW846.

FORM III
c*$b4#ffi; : ffiffi$"t$H



*x3tfisrb@
INCORPORATEDORGAIiIICS AI{AIYSIS DATA SHEET

Herbicides by SW8151A GCIECD
Page 1 of 1

Lab Sample ID: LCS-101012
LIMS ID:12-18406
Matrix: Water
Data Refease Authorized:
Reported: IO/lI/L2

LCSD: L0/11'/12 1'2259
Instrument/Anatyst LCS: ECDL/YZ

LCSD: ECDT/YZ

Analyte

SauPle ID: LCS-101012
LCS/LCSD

QC Report No: VK65-Landau Associates
Project: Cornwa11

0001020.400-510
Date Sampled: 09/24/72

Date Received: 09/25/L2

LCSD: 50 mL
Dilution Factor LCS: 1.00

Date Extracted LCS/LCSD: I0/I0/12 Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Anaf yzed LCS: IO/1-1-/!2 09:2I Final Extract Vol-ume LCS: 50 mL

Spike LCS

LCSD: l- . 00

Spike LCSD

LCS Added-LCS Recowery LCSD Add€d-LCSD Recowery RPD

2,4,5-!P (Silvex)
2, 4 ,5-T
Dinoseb
Dicamba
2,4-D
2, A-DB
Dal-apon
ni ^h l ^'^^r^hsfvrrrv!vyr vy

6.11 10.0 6l-.1E 't.22 10.0 '12.22 ]-6.72
0 . sAo 2 .s0 2L.6Z 1 . 81 2.sO 72 .42 1088
2.04 5.00 40.89 2.04 s.00 40.88 0.0t
3.26 5. 00 65.2t 4.20 5. 00 84 . 08 2s.22
1.88 10.0 18.8t 3.09 10.0 30.98 48.7*
43. O 50. 0 86.0s s0. 1 s0.0 1008 15.3?
2.92 10.0 29.22 4.99 10.0 49.9t 52.3t
5.85 10.0 58.5t '7.23 10.0 '72.32 2r.rz

Herbicide Sunogate Recoverlz

LCS LCSD
2, A-Dichlorophenylacetic 87. 0? 94. 8?

Resul-ts reported in pqlL
RPD cal-culated using sampl-e concentrations per SW846.

FORM III
LfF{ffit ' ffift$sffir-$



trs5fisrb@
INCORPORATEDORGATiIICS AI.IAIYSIS DATA SHEET

Herbicides by SW8151A GCIECD
Extraction t{ethod: SW3510C
Page 1 of 1

Lab Sample ID: MB-092812
LIMS ID:12-18405
Matrix: Water
Data Re]ease Authorized:
Reported: 1.O/1.I/12

Date Extractedz 09/28/1-2
Date Anaf yzed: I0/05/1,2 08:47
Instrument/AnaIyst : ECDI /YZ

CAS Nunber

SampJ-e ID: MB-092812
METHOD BI.A}IK

Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510
Date SampJ-ed: NA

Date Received: NA

Sample Amount: 500 mL
Fina1 Extract Vofume: 50 mL

Dil-uti-on Eactor: 1.O0

RL Resu1tAnalyte

93-12-t
93-7 6-5
88-85-7
1918-00-9
94-'7 5-7
94-82-6
75-99-0
94-7 4-6
L20-36-5

2,4,5-TP (Sil-vex)
2,4r5-T
Dinoseb
Dicamba
2, 4-D
2, 4-DB
DaJ-apon
MCPA
ni a'|.rlvrvrlfvrvt/!vY

Pannrl-arl i n rra /T /nnlr\r\s!/vr Lev rrr Frg / ! \ PI/!,/

Herbicide Surrogate Recoverl

0.25
o.25
0.50
0.50

1n
qn
1n
250
1.0

< 0.25 u
< 0.25 u
< 0.50 u
< 0.50 u
< 1.0 U
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2, A-Dichlorophenylacetic Acid 81. 68

FORM I
q#${ffi= : ffiffi $" ffi_ts



AI3:f,Srb@
INCORPORATEDORGANICS AI.IALYSIS DATA SHEET

Herbicides by Sll8151A GCIECD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: MB-101012
LIMS ID: I2-I8406
Matrix: Water 2
Data Rel-ease Authorized: /,{9

Reported z IO/I!/I2 y'l

Date Extracted: l0/I0/12
Date Anal-yzed: I0/10/12 1,9227
f nstrument /Analyst : ECD1, /YZ

CAS Nunber AnaJ-yte

SampJ.e ID: MB-101012
METHOD BI,AIIK

QC Report No: VK65-Landau Assoclates
Project: Cornwal-I

0001020.400-510
Date Sampled: NA

Date Recelved: NA

Sample Amount: 500 mL
Final- Extract Vol-ume: 50 mL

Dil-ution Factor: 1.00

RI. Result

93-'12-1-
93-1 6-5
88-85-7
1918-00-9
94-1 5-1
94-82-6
75-99-0
94-1 4-6
120-36-5

2,4,5-TP (Silvex)
2, 4 ,5-'l
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni^hlvf vrrf v! vPt vy

Pannrf ad i n rrn,/T /nn'|.r\Lvs rrr FY/ ! \PPvl

Herbicide Surrogate Recovery

0.25
0.25
0. s0
0.50
1.0
qn
1n
250
1n

< 0.25 U
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2, A-DichlorophenyJ-acetic Acid 74.62

FORM I
if $4ffit5 " ffiffi e *cffi



ORGAI{ICS AI\IALYSIS DATA SHEET
NWTPH-HCID Method by GC/FID
Extraction Method: SW3510C
Page L of 2

Matrix: Water

Data Refease Authorized:
Reported: 70/0I/12

ARI ID Sanple ID

ANALYTICALA
RESOU;;;SV
INCORPORATED

QC Report No: VK65-Landau Associates
Project: Cornwall-

0001020.400-510

Extraction Anal-ysis
Date Date DL Range Result

MB-092'7 L2
12-18 4 05

VK654
12-18405

VK65B
72-18406

VK65C
12-\8401

VK65D
12-18408

VK65E
L2-L8409

VK65F
L2-1_84r0

VK65G
L2-1-8417

VK65H
12-184L2

Method Blank

MW-15D-0924L2
HC ID: DRO

MW-L6D-0924L2
HC ID: DRO

MW-r4D-0924L2
HC ID: DRO/MOTOR

09/21/1,2
OIL

09/27 /L2 09/28/72 1.0

09/21 /L2 09/28/L2 1.0

09/21 /12 09/28/1,2 1.0

Diesef
u1.1-
n-Tarnhan rrl

Diesel
nj l

n-Tarnhanrrl

Diese]-
n.i I
n-tTarnlronrrl

Diesel
oir
n-'Iarnhonrr'l

Diese]-
oif
n-Tarnhanrrl

ud5

Diesel
U.T.I
a-Tarnhanrzl

DieseI
oit-
n-Tornhanrzl

ud5

Di-ese1
U1 -L

n-Tornhanrzl

uaJ

Diesel-
nj I

n-Tarnhanrzl

< 0.25
< 0.50
< 0.50
90 .12

< 0.25
> 0.50
< 0.50
76.92

< 0.25
> 0.50
< 0.50
82.82

< 0.25
> 0.50
> 0.50
81.8%

< 0.25
> 0.50
< 0.50
82 .82

< 0.25
> 0.50
< 0.50
81.0?

< 0.25
> 0.50
< 0.50
78.5?

< 0.25
< 0.50
< 0.50
84.4e"

< 0.25
< 0.50
< 0.50
7-7.9e"

U

U

U

MW-15S-0924L2
HC ID: DRO

MW-I63-092412
HC ID: DRO

MW-r4S-092472
HC ID: DRO

MW-L33-0924L2
HC ID: ---

MW-r2S-092472
HC ID: ---

09/28/12 1.0

09/21 /72 09/28/12 1.0

09/21 /12 09/28/12 1.0

09/21/L2 09/28/12 1.0

09/21 /12 09/28/12 1.0

09/21 /L2 09/28/12 1.0

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

FORM I A-t'Sfi l-a,:T ffiffi s"-$T



ORGANICS A}IALYSIS DATA SHEET
NWTPH-HCID Method by GC/FID
Extraction Method: SW3510C
Page 2 of 2

Matrix: Water

Data Rel-ease Authorized:
Reported: 10 /07/1,2

ARI ID Sanple ID

ANALYTICALA
REsou;;-Es\ry
INCORPORI\TED

QC Report No: VK65-Landau Associates
Project: Cornwaff

0001020.400-510

Extraction Analysis
Date Date DL Range Result

VK65 I
12-L8413

VK65J
12-r84L4

VK65K
72-L84r5

MW-L13-0924L2
HC ID: ---

MW-r2D-0924L2
HC ID: ---

MW-L1,D-092472
HC ID: ---

09/27/1.2 09/28/12 1.0

09/21 /12 09/28/12 1.0

U
U
U

U

U

U

U

U

U

UdJ

Di-esel-
.\il

n-Tarnlranrrl

Di-esel-
U1I
n-Tarnhonr;l

Diesel
UT-L
n-Tarnhanrr'l

Gas
Diese]-
oi].
n-tltarnl.ranrrl

Diesel
oil
a-Tarnhanrzl

< 0.25
< 0.50
< 0.50
90 .4eo

< 0.25
< 0.50
< 0.50
8'7 .7 e"

< 0.25
< 0.50
< 0.50
7 4 .4e"

> 0.25
> 0.50
> 0.50
82.r2

< 0.25
> 0.50
< 0.50
'76.LZ

09/27/12 09/28/12 1.0

vK65L MW-13D-092412 09/27 /12 09/28/12
12-18416 HC rD: GRO/DRO/MOTOR OrL

1.0

VK65M MW-DUP-O92412
72-784L7 HC ID: DRO

09/21/12 09/28/12 1.0 U

U

Ronnrf arl i n mn /T. lt,PPM)

Gas vaLue based on total- peaks in the range from Tofuene to C12.
ni ^^^r --^r "^ L^':ed on the total nc:ks in f he r:nde frnm C1 2 f ^ 
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Analytical Resources fnc.
TPH Quantitation Report

Data file : /c}Iem3 / fid4a. i/20L20928.b/O92eao12.d
Method: / chem3 / fLd4a. i/ 2ot20928. b/frphfid4a. m

fnstrument: fid4a. i
Operator: \TR

Report Date: lO/ot/2oL2

ARI ID: VK65I'18W1-

Client ID: VK5SI"IBWI
Injection: 28-SEP-20L2 LL:L4

Dilution Factor: 1

Total Area Conc

Macro: 24-AUG-2OL2
Calibration Dates: Gas :28-SF,P-2O]-2 Diesel :25-SEP-2QL2 M.Oil :25-SEP-2QL2

Compound
FID: 4A RESITLTS

Shift Height Area Method RangeRT

Toluene
c8
cl-0
cL2
c14
cl6
cr_8
c20
c22
c24
c25
c26
c28
c32
c34
Filter Peak
c35
c38
c40
o-terph

L.290 -0. 003
L.544 -0.007
3.150 -0.006
4.O75 0.001
4.757 0.000
5.346 0.004
5.880 -0.025
6.4'75 0.004
7. 0t-8 -0. 004
7.554 0.01_1_

7. 8l_5 0. 01_9

8.039 0.002
8.49L -0.001
9.293 -0.007
9.659 -0.01_4

1_1_.328 0. 00s
10. 061_ 0. 028
1_0.375 -0.009
LO.757 0.034

WATPHG (ToI-cl-2)
WATPHD (CL2-C24)
wATPlrM (C24-C38)
AKl_02 (Cr_0-C2s)
AKl_03 (C25-C35)

,JET-A (CL0-Cl-8)
MrN.OrL (C24-C38)

BUNKERC (Cr_0-C38)

NAS DrES (C]_0-C24)

L1_583
2955

524
266
1_8 3

202
r_ r-3 8

L54
80
'76

2678
92

L97L
456
542

L978
852

1l_51
LL66

2L573
L2465

475
551-
l_85
158

L208
LL2

23
104

2733
L2T

L877
220
308

3434
L525
25 08

873
884853
8685 98

335350
37480
6646L
65225
47434

50728
6646L

13L490

6s029

9 .3'7
4.94

L4.36

3 .55
5. 045 0. 001_ 961_l_38

Triacon Surr 8.925 0.008 855550

Range Times: NW Diesel (4.074 - 7.543)
Nw M.Oil(7.s4 - r_0.38)

AKl-02 (3.1-7 - 7.80)
AKr-03(7.80 - L0.03)

.fet A(3.L7 - 5.90)
OR Diesel (3.1-7 - 8.49)

Surrogate Amount ?Rec

o-Terphenyl
Triacontane

M Indicates the

I 84853
868698

peak was

40.8 90.'.7
46.7 t-03 . 8

manually integrated
/ (,1,'

Analyte RF Curve Date

o-Terph Surr
Triacon Surr
Gas
DieseI
Motor Oil
AKl02
AKl_03
iletA
Min oil
NAS Diesel
Bunker C

2L67 0 .6
1-8590. 6

1851_7. 9

1_6014.3
L3234.2
1_8929.5

9202.L
541-6.5

L3440.7
1,8324 . O

91_56. L

25-SEP-20L2
25-SEP-20L2
28-SEP-20L2
25-SEP-20L2
25-SFP-20L2
25-SEP-20L2
25-SEP-20L2
LL-AUG-201_2
09-I'IAY-2012
24-AVG-20L2

24-AUG-20L2

q/q${ffiffi ffi# 1**
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Analytical Resources Inc.
TPH Quantitation Report

Data filet /c}:.em3/fidea. i/20L20928.b/0928a015.d ARr ID: VK55A
Method: /chem3/fidfa.i/20L20928.b/ftphfid4a.m Client ID: MW-15D-0924L2
Instrument: fid4a.i Injection? 28-SEP-2OL2 L2:LB
Operator: ifR
Report Date: LO/OL/201-2 Dilution Factor: L
Macro: 24-AVG-2OL2
Calibration Datesr: Gasz28-SEP-2OL2 Dieselz25-SEP-20L2 M.Oil:25-SEP-2OL2

FID:4A RESULTS
Compound RT Shift Height Area Method Range Total Area Conc

Toluene L.2AI -0. 01-2 1-3369 L7372 WATPHG (Tol-C]-2) r276L95 .&:Z
WATPHD (CL2-C24) 6s921.29 311.j!
WATPHM (C24-C38) LL6628A 88.1-3
AK1O2 (C1O-C25) 7508108 4iT:g',T
AXL03 (C2s-C36) 94tO54 LO2-27

JET-A (C10-C18) s398505 996.68
MrN.OrL (C24-C38) rr66288 86.77

BUNKERC (C10-C38) 8508735 940.22

NAS DrES (C10-C24) 7442447 4O5.L6
=========

Range Times: NW Diesel (4.074 - 7.543) AKL02(3.1-7 - 7.80) alet A(3.1-7 - 5.90)
Nw M.oil(7-54 - 10.38) AK103(7.80 - 10.03) oR Diesel(3.1-7 - 8.49)

Surrogate Area Amount ?Rec

c8
c10
cL2
c14
cl_6
cL8
c20
c22
c24
c25
c25
c28
c32
c34

1.539 -0.012 2LL5 631,7
3 . L81_ 0.01_5 L4076 40203
4.O82 0.008 26282 43702
4.746 -0.0L1- 69734 L277L9
5.36s 0.023 36434 58534
s. 91_9 0.015 3265s L03522
6.474 0.003 2t4L8 9273
7.018 -0.003 L8L32 2L'7L5
7 .567 0.O24 t-8041_ 37537
7 .806 0.010 18453 35889
8.028 -0.009 r-3510 34008
8.504 0.0L2 1,9948 50530
9.300 -0.00r_ 61_30 14319
9.677 0.004 4873 L4974

Filter Peak 11.31-1 -0.0L2 L98l- 9326
c36
c38
c40

LO.O42 0.009 3553 L2402
L0.402 0.017 2868 780s
LO.725 0.002 2059 L301_

o-terph 6.046 0.001- 9O8'7O2 749522
Triacon Surr I . 91-8 0. 001- 7L438O 7A2439

o-Terphenyl 749522 34.6 76.9 M

Triacontane 782439 42.L 93.5

M Indicates the peak vitas manually integrated

AnaLyte RF Curve Date

o-Terph Surr 21-670.6 25-SEP-20L2
Triacon Surr L8590.5 25-SEP-2OL2
cas 1-851-7. 9 28-SEP-20L2
Diesel 15014 .3 25-SEP-201-2
Motor Oil L3234.2 25-SFP-2O1,2
AK102 L8929.5 25-SEP-20L2
AK103 9202.1 25-SEP-20L2
,fetA 541-6.5 1-1-AUG-2OL2
Min Oi1 L3440.7 O9-MAY-20L2
NAS Diesel l-8324.0 24-AUG-20L2
Bunker C 91-55.l- 24-AVG-20L2

/ u/t/z
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FID : 4A-2CIRTX- 1- VK65A FID:4A SIGNAI,

MANUAIJ INTEGRATION

1-. Baseline correction
,\ Peak not found
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /ctJem3/fid4a. i/20L2o928.b/o928a016.d ARr rD: vK55B
Method: /chem3/fid|a.i/20L20928.b/ftphfid4a.m Client ID: MW-15D-0924a2
Instrument: fid4a.i Injection: 28-SEP-2OL2 L2t39
Operator: iIR
Report Date: LO/OL/20L2 Dilution Factor: L
Macro: 24-AIJG-2OL2
Calibration Dates: Gas :28-SF,P-2OL2 Diesel :25-SEP-2OL2 M.Oil :25-SEP-2QL2

FID:4A RESTLTS
Compound RT Shift Height Area Method Range Total Area Conc

CB

cL0
cr2
cL4
cL6
c]_8
c20
c22
c24
c25
c26
c28
c32
c34

Toluene L.272 -0.021- LO597 L5323 WATPHG (Tol-C]-2) e89004 _3L2-L
WATPHD (CL2-C24) 4666532 2LAO
WATPHM (C24-C38) 973450 73-s6
AKr-02 (C1o-C2s) soe33s5 2e.fr
AKr-03 (C2s-C36) 8043s4 A'7.4L

.]ET-A (C10-C18) 2963642 547.Ls
MrN.OrL (C24-C38) 973450 72.43

BLNKERC (C10-C38) S9370r.8 648.42

1.540 -0.011 7476 34031
3.L57 -0.009 t-588 ]-478
4.085 0.012 L2608 2300r_
4.77L 0. 0t-4 t-9008 L3722
5.351 0.019 330s6 s39r-9
5.909 0.004 27Ls4 302L4
5 -467 -0.004 22942 8599
7 .026 0.005 18608 246L7
7.555 0. 0l_L L5861 4080
7 .796 0.000 t4304 7298
8.025 -0.012 rL762 25779
I .490 -0. 002 9541 9s03
9 .3L4 0. 01_4 5271, L5443
9.679 0.005 3007 L4L2

Filter Peak LL.322 -0.001- L772 457
c36
c38
c40

IO.O42 0.008 2LO8 1,042
1_0.380 -0.005 1_883 674
LO.726 0.003 L680 L386

o-terph 5.045 0.001- 991052 807970
Triacon Surr 8.92'7 0.010 775336 826436 NAS DrES (CLO-C24) 4963s69 270 -Aa

Range Times: NW Diesel (4.O74 - 7.543) AKl-02(3.17 - 7.80) ,Jet A(3.L7 - 5.90)
Nw M.oil(7.s4 - l-0.38) AKI-03(7.80 - 10.03) oR Diesel(3.1-7 - 8.49)

Surrogate Area Amount tRec

o-Terphenyl 807970 37 .3 82.9 M

Triacontane 826436 44.5 98.8

M Indicates the peak qras manually integrated

Analyte RF Curve Date

o-Terph Surr 2L670.6 25-SF,P-2OL2
Triacon Su:rr 1-8590.6 25-SEP-2OL2
Gas 18517.9 28-SEP-2OL2
Diesel 1501-4.3 25-SF,P-2OL2
Motor Oil L3234.2 25-SEP-2OL2
AK102 L8929.5 25-SEP-20L2
AK103 9202.1 25-SEP-20L2
,JetA 54t6.5 I-1-AUG-2O1,2
Min Oil L3440.7 09-MAY-201-2
NAS Diesel L8324.O 24-AVG-2OL2
Bunker C 91-56.L 24-AVG-20L2
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Analytical Resources Inc.
TPH Quantitation Report

Data f i1e . /chem3/fid4a. L/20L20928.b/O928aO17.d ARI ID: vK65C
Method: /chem3/fLd4a.i/20L20928.b/frphfid4a.m Clienr rD: MVir-1-4D-0924L2
Instrument: fid4a.i Injection:29-SEp-2012 i_3:01
Operator: iIR
Report Date: LO/OL/2jL2 Dilution Factor: l_

Macro:. 24-AUG-2OL2
Calibration Dates: Gas :28-SEP-2QL2 Diesel:25-SEp-2012 M.Oil :25-SEp-2OL2

FID:4A RESULTS

c8
cL0
cL2
c14
c]_6
c1_8

c20
c22
c24
c2s
c25
c28
c32
c34

r_.543 -0.008 2402 6689
3.l_56 -0.01_0 2967 2923
4.O75 0.00L 1_4000 L7936
4.742 -0.01_5 28011_ 74320
5.342 -0.001 2283L 23605
s.908 0.003 2233s 7029
5 .48L 0 . 0r-0 22066 3L185
7.018 -0.004 289L9 5L000
7 .539 -0.004 49829 7307L
7 .79L -0.005 502L2 1 30557
8.03s -0.002 so44L LL2429
8.492 0.000 s64L6 ].20076
9.289 -0.01_L 25696 2L924
9.555 -0.019 250L6 33497

Filter Peak LL.324 0.001- 3975 t572

Compound RT Shift Height Area

Toluene 1.272 -0.021- L551-3 2LO72
=:::::1= = =:::::== = = = = = =l:::: =::::= = =:::"

WATPHG (Tol-cL2) 899779 48.59
WATPHD (CL2-C24) +es6851 i6't'-:
WATPHM (C24-C38) q427072 T5TT2,
AKlo2 (C1-O-C25) s756202 ffi-
AK103 (C2s-C36) 381_1_7s5 4L4.23

,JET-A (Cl-o-C1-81 2982277 550.59
MrN.OrL (C24-C38) 4427072 329.3A

BnNKERC (C1-0-C38) 9900935 r_081.3s

NAS DrES (CLO-C24) S+73863 298.73

/ ,/'/,

c36
c38
c40

10.030 -0.003 L9005 L8974
10.382 -0.002 14868 25368
1_0.733 0. 010 8953 5607

Range Times: NW Diesel (4.O74 - '7.543) eXrOZ(3.L7 - 7.80) iret A(3.17 - 5.90)
Nw M.Oil(7.s4 - L0.38) AKI-03(7.80 - L0.03) oR Dieset(3.L7 - 8.49)

Surrogate Area Amount *Rec

o-terph 6.048 0.003 939538 797546
Triacon Surr 8.930 0.013 '76'7923 806348

o-Terphenyl 797546 36.8 81.8 M

Triacontane 805348 43 .4 96.4 M

M Indicates the peak r,tras manually integrated

Analyte RF Curve Date

o-Terph Surr 2L670.6 25-SEP-20L2
Triacon Surr L8590.6 25-SEP-201,2
Gas l-851-7. 9 28-SEP-20]-2
Diesel l-6014 .3 25-SEP-2OL2
Motor Oil L3234.2 25-SEP-2OL2
AK102 1,8929.5 25-SFP-20],2
AKL03 9202.1 25-SEP-20L2
,JetA 54'J"6-5 1-L-AUG-2OL2
Min Oil L3440.7 09-MAY-201_2
NAS Diesel 1-8324.0 24-AUG-20L2
Bunker C 91-56.1 24-AVG-20L2

VE":#;ffi : ffiffi3#-F
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FrD:4A-2CIRTX-L VK65C FID:4A SIGNAI,

HP6890 GC Data. 0928a017.d

13

MANUAI INTEGRATION

L. Baseline correction
-\Peak not found

1- s. )skimmed surrogate

Analyst , to Date:
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Analytical Resources Inc.
TPH Quantitation Report

Data f ile z / ehem3 / fid+a. i/ 2oL2o92g .b/ og29aol-B . d
Method: / c'}j.em3 / fLd4a. i/2oL20928. b/frphfid4a. m

Instrument: fidaa.i
Operator: iIR
Report Date: LO/OI/2,L2

ARI ID: VK65D
Client ID: MW-155-0924]-2
Injection: 28-SEP-2OL2 L3 :22

Dilution Factor: 1
Macro:. 24-ATJG-2OL2
Calibration Dates : Gas :28-SFP-2OL2 Diesel:25-

FID:4A RESWTS
Compound RT Shift Height Area Method Range Total Area Conc

Toluene
c8
c]-0
cL2
ct4
c1_5

c18
c20
c22
c24
c25
c25
c2a
c32
c34
Filter Peak
c36
c38
c40
o-terph

L.272 -0. 021 L3926

4.058 -0.006 20993
4.757 0.000 477'1,'1,

5.349 0.005 34498
5.905 0.000 31_900
6.466 -0.005 27379
7. 0L8 -0. 004 27467 55570

1.541 -0.0L0
3.L79 0.01_3

LO.392 0.008
L0.718 -0.004

'7 .562 0. 019 27985
7 .'79L -0.005 33569

1,L.326 0 . 003 3 1_l_5

10.032 -0.001_ r-0908

WATPHG (Tol-cl-2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AKl02 (Cl0-C25)
AKr-03 (C25-C36)

,JET-A (Cl_0-CL8 )

MrN.OrL (C24-C38)

BnNKERC (Cr-o-C38)

NAS DrES (CLO-C24)

/ ,/,/,

1,299428
690 0r-55
3051_066 230.54
7986073 42L.89
2588482 28L.29

4882872 901.48
3 051_055 227 . OO

],07562L7 LL14.76

7705L5L 420.50

332t
6362

82L5
5752

1_8834
7975
7549

26 0s8
119 0 03

L22L6
43249
29551_

38322
32967

8.032 -0.005 32L56 86235
8 .489 -0. 003 3242L 67008
9.292 -0.009 t_5s96 L2435
9.679 0.005 J.4269

6 .047 0 . 002 955089
Triacon Surr 8.926 0.009 770797

663 0
L795

l_63 05
1-3 61_L

3067
807433
8 07s 00

Range Times: NW Diesel(4.074 - 7.543) AKl_02(3.L7 - 7.80) .fet A(3.1_7 - 5.90)
Nw M.oil(7 -s4 - 1-0.38) AI(103 (7.80 - l-0.03) oR Diesel (3.L7 - 8.49)

Surrogate Area Amount ?Rec

o-Terphenyl
Triacontane

8 0743 3
I 07500

37 .3
43 .4

82.8 M

95.5 M

M Tndicates the peak was manually integrated

Analyte Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AK102
AKL03
,JetA
Min Oil
NAS Diesel
Bunker C

2L670 .6
1_8590.6
L851_7. 9

16014.3
L3234.2
48929.5

9202.L
54L5 .5

L3440.7
L8324 .0
9156.1

25-SEP-20'J,2
25-SEP-2042
28-SEP-2012
25-SF.P-20L2
25-SEP-20L2
25-SEP-201,2
25-SFP-20L2
LL-AVG-20L2
09 -MAY-2 0t_2
24-AVG-20L2

24-A\JG-20L2

70.t7
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FID:4A-2CIRTX-1 VK65D FID:4A SIGNAL

HP5890 GC Data, 0928a018,d
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MANUA], INTEGRATION

1-. Baseline correct,ion
3. Peak not found

Skimmed surrogate
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Analytical Resources Inc.
TPH Quantitat,ion Report

Data f ile z / chemz / fid4a. i/ 201-20928 .b/ o928aol-9 . d ARr rD: vK55E
Method: /clrem3/fid4a.i/2oL20928.b/ftphfid4a.m Client ID: MW-165-0924L2
Instrnment: fid4a.i Iniection: 28-SEP-20L2 L3:44
Operator: iIR
Report Date: LO/OL/2OIZ Dilution FacEor: l-
Macro:. 24-AUG-20I2
Calibration Dates: Gas :28-SF,P-20L2 Diese1 :25-SEP-20L2 M.Oil :25-SE'P-2012

c8
cl0
cL2
c14
c]_5
c]_8
c20
c22
c24
c25
c26
c28
c32
c34

FID:4A RESTLT
Compound RT Shift Height Area

Toluene L.282 -0.011- 9652 L5259

s

=::::::= = =:-::= = = = = = = =::::1 =::::= = =:::"
WATPHG (To1 -Cl-2) 667764 36.06.
WATPHD (CL2-C24) 4633375 W
WATPHM (C24-C38) r23L844 93.08
AKI-02 (Ct-O-C2s) sO74408 TltffiT-
AK103 (C25-C36) 10339r-3 LL2.36

,JET-A (C10-C1-8) 2950572 544.74
MrN.OrL (C24-C38) L23L844 91.5s

BnNKERC (Cr-o-C38) e r-5r-1-34 672.90

NAS DrES (Cr-0-C24) 4929290 269.0L

.t/

/ n//r

r-.546 -0.005 234s 8864
3 -L92 0.026 2280 4384
4 . 090 0. 01_5 L3295 24034
4 -739 -0.01_8 2398L 62946
5.350 0.008 27630 20840
5.897 -0.008 25626 L4463
6.469 -0.002 2L799 9385
7. 0L8 -0. 004 20022 32226
7 .540 -0.004 22354 3L],22
7 .79L -0.00s 202L8 28864
8.034 -0.003 L8602 44790
8.490 -0. 001_ l_51_1_3 L85l_0
9.296 -0.004 s2s4 426L
9.686 0.0L2 4085 2923

Filter Peak 11.318 -0.005 2L99 1598
c36
c38
c40

LO.O27 -0.006 3540 8781
l_0.389 0.005 2645 l_306
1,0.726 0.004 2427 1_436

======== ========================= =========== =
Range Times: NW Diesel (4.074 - 7.543) AK102(3.1-7 - 7.80) ilet A(3.1-7 - 5.90)

Nw M.Oil(7.s4 - 1-0.38) AKI-03(7.80 - L0.03) On oiesel(3.1-7 - 8.49)

Surrogate Area Amount ?Rec

o-terph 6.046 0.002 965555 790203
Triacon Surr 8.930 0.013 745525 829622

o-Terphenyl 790203 36.5 81-.0
Triacontane 829622 44.6 99.2

M Indicates the peak uras manually integrated

Analyte RF Curve Date

o-Terph Surr 2L67O.6 25-SEP-20L2
Triacon Surr 1-8590.6 25-SEP-201-2
Gas L85l-7. 9 28-SEP-20],2
Diese1 1501-4.3 25-SEP-2OL2
Motor OiI L3234.2 25-SFP-20L2
AK102 18929.5 25-SEP-20L2
AK103 9202.1 25-SEP-20L2

'JetA 541-5.5 11-AUG-2OL2
Min Oil L344O.7 O9-MAY-20L2
NAS Diesel 18324.0 24-AUG-20L2
Bunker C 9l-55.L 24-A\JG-20L2

L"**{ffiH} : ffiffi9 Tffi
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FID:4A-2CIRTX-L VK65E FID:4A SIGNAIJ

HP5890 GC nata, O92AaO79.d
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)1Peak not found
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Analytical Resources Inc.
TPH Quantitation Report

Data file : /eh.emz / fid4a. i/2OL2!92B.b/ o92BaO22.d
Method : / clj.em3 / fid4a . i / 2oL2o92g. b/ frphfid4a . m

Instrument: fid4a.i
Operator: JR
Report, Date: Lo/oL/20L2

ARI fD: VK65F
Client ID: MW-1-45-0924L2
Injection : 28-SEP-2OL2 t4 : 48

Dilution Factor: l-
Macro: 24-AUG-2OL2
Calibration Dates: Gas:28-SEP-2Q1,2 Diesel ,:25-SEP-2OI2 M.Oill-25-SEP-2OL2

FfD:4A RESULTS
Compound RT Shifr Height Area Method Range Tota1 Area Conc

Toluene
c8
cL0
cr2
cl_4
c].5
cr-8
c20
c22
c24
c25
c26
c2a
c32
c34
Filter Peak
c35
c38
c40
o-terph

1.274 -0.01_8
1.551_ 0.000
3.L79 0.013
4.082 0.008
4.758 0.001-
5.353 0. 0r-0 28536

1_2557
2038
42L4

L9929
45733

17727
5577
5808

3 3 541_

1_ l_3 74I
14585
40579
18848
2s788
1,7258
L01_45
L4002
13 7l_3
1"45 95

1_93 6
't"7 90
6895
6947
5708

755505
803 080

WATPHG (Tol-c1-2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AK102 (C]_0-C2s)
AKl_03 (C2s-C36)

JET-A (C10-Cl8)
MrN.OrL (C24-C38)

LL44687
544643L
1_l_01_952

63L24L7
9077L8

434665'J, 802 .48
1_1_01_952 81.99

s. 9l_3 0. 008
6.469 -0.002
7 .020 -0.002
7 .542 -0.002
7 .749 -0.007
8.041 0.004
I .488 -0. 004
9.289 -0.0r-r-
9.580 0.007

11.3L5 -0.008
10.02L -0.01_2
LO -374 -0.011
l_0.711 -0.01_1_

24368
L87'72
r-583 9

l_65L6
L4426
i_l_95L
r_0879

5982
3477
L92s
2807
2299
2L46

BUNKERC (C10-C38) 7265537 793.52

NAS DrES (CLO-C24) 6163s8s 336.37
6.O45 0.001 946622

Triacon Surr 8.915 -0.002 748349

98 .64

Range Times: NW

NW

Surrogate

Diesel (4.074
M.Oil (7.s4 -

AKl_02(3.1_7 - 7.80)
AKl_03(7.80 - r-0.03)

?Rec

rfet A(3.L7 - 5.90)
OR Diese1 (3 . l-7 - I .49)

- 7 .543)
l_0.38)

Area Amount

o-Terphenyl
Triacontane

M Indicates the peak was manually integrated

765505
803080

3s.3
43.2

78.5 M

96. 0 r ,/,k
Analyte RF Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKl_02
AK1O3
.fetA
Min Oil
NAS Diesel
Bunker C

2L670.6
1_8s90.5
l_851_7. 9
l_50L4 .3
L3234.2
L8929 .5

9202.L
54L6.5

L3440.7
LA324.O
9156.1

2s-sEP-2072
25-SEP-201,2
28-SEP-2012
25-SEP-20L2
25-SEP-20L2
25-SEP-20L2
25-SEP-20]-2
r_1-AUG-201_2
o9-MAy-201,2
24-AVG-20L2

24-AUG-20L2

vF{#s' ##g?ffi
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FID:4A-2CIRTX-1 VK65F FID:4A SIGNAI,

HP6890 GC Data, O928aO22.d
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MANUAI, INTEGRATION

1. Baseline correction
3. Peak not found
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /c.}rem3/fidaa. i/2oL2o92|.b/o92gao23.d ARr rD: vKGSG
Method: /chem3/fid4a.i/20L20928.b/frphfid a.m ctienr rD: MW-t-3s-os24L2
rnstrument: fid4a.i rnjection:2g-sEp-2012 t-5:t0
Operator: iIR
Report Date: LO/OL/2OLZ Dilution Factor: 1
Macro: 24-AVG-2O12
Calibration Dates: Gasz28-SF,P-20]-2 Dieselz25-SEP-20L2 M.oil 25-SEp-201,2

FID: 4A RESIILTS

c8
cL0
cL2
cl-4
cL6
c18
c20
c22
c24
c25
c26
c28
c32
c34

Compound RT Shift Height Area

Toluene L.282 -0. 0l-1 1-1-373 15051

Method Range Total Area Conc

WATPHG (Tol-Cl-2) 9L9293 49.64.
WATPHD (Ct2-C24) SS5917L 222-25
WATPHM (C24-C38) t45745 

-56.35 .
AKl-02 (Cr_o-C2s) 424L3LL 224 -06
AKI_03 (C2s-C36) 6Lt296 66.43

,JET-A (C10-Cl-8) 3036772 550.55
MrN.OrrJ (c24-C38) 745745 55.48

BTTNKERC (C10-C38) 4896L90 534.'7s

NAS DIES (CLO-C24) 41s0445 226.50

/,1/,

l_.541 -0.010 1_875 51_l_8

3.156 -0.010 2732 2552
4.O82 0.008 L5629 L70'74
4.750 -0.007 33805 78484
5.350 0.01_8 21,667 4079'7
5.913 0.008 L5223 2532L
6.470 -0.00L 111_35 9638
7 .OL1 -0.004 10668 L9204
7 -548 0.00s 10368 7428
7 .792 -0.004 9352 831-4
8.O32 -0.005 8344 1_9100
8.488 -0.003 530L 9L45
9.306 0.006 48L4 1_1525
9.67L -0.003 2999 2067

Filter Peak LL.325 0.002 L847 1136
c35
c38
c40

10.025 -0.008 227L L754
l_0.382 -0.002 2045 307'7
L0.722 -0.001 L753 97L

-;;;;"-;il;;--*-;t;;ii;.;;;- 
--; .;;;t----il;;i, ;;-:-; ;;t-::;;;-;i;. i'-:=; ;;;------

NW M.oil(7 -54 - 1-0.38) AKL03 (7.80 - 10.03) oR Diesel (3.L7 - 8.49)

Surrogate Area Amount ?Rec

o-terph 6.046 0.002 96771,9 823374
Triacon Surr 8.923 0.005 779658 832927

o-Terphenyl 823374 38.0 84.4
Triacontane 832927 44.8 99.6

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Terph Surr 21670.6 25-SF,P-2OL2
Triacon Surr l-8590.6 25-SEP-20L2
Gas 185L7.9 28-SFP-20L2
Diesel 16014.3 25-SFP-2OL2
Motor Oil ]-3234.2 25-SF,P-2O]-2
AKl_02 'J,8929.5 25-SEP-20L2
AKl.03 9202.1 25-SEP-20L2
,JetA 54L6.5 1-1-AUG-20L2
Min Oil L3440.7 09-MAY-201-2
NAS Diesel 18324.0 24-AUc-201,2
Bunker C 91-55.1 24-AVS-2OL2

qJ${ffiffi : #ffi g'FS



Y (x10^5)
o + o Fl F F N N rrJ cJ il 6j Gt S + + ('| ('| $t F| 0r f| 6| { { { o d) m \o \s \0
uJ tr| \o hJ (5| u' F + ! o oI 6r \o N $t (I' F + \,1 o (rJ F| \o N (' 0 F + --l o Gt 9l

-c8 (1.541)

-c10 (3.156)

L2 <4.OA?>

-c14 (4.750)

16 (5.360)
ot
o
3
GI

ft
q
+
D

N

t\)o
\s
rtJ
(I)

tt
o
\o
hJ(I)
o,oN
GI

c.

-c18 (5.913)

o-terph (6.046)

-c20 (6.470)

-c24 (7.549)

-czg, <7.79?)

-c26 (8.032)

-c28 (8.488)

TriEcon Sunr (8.923)

-c32 (9.306)

-c34 (9.671)

-c36 (10.025)

-c3B (10.382)

-c40 (10.722)

-Filten Peak (11.325)

o(or)urJOllrHortl3ts.ct(tc!ooo,3tsf3 O (t..'n
THHTUH
'f,tJfrIDOrn..l..fn o .J,
O .. 

=m\ETO
NXFFJO
-{Fi(^lO3x(J|(nFult6lth,\POn \O Fr P'

A)('4-++a +PFO,htO. \
t$o
ts
t$o
\o
trjq)

d
o
\o
t$
@oo
t\)
GI
q

r)ooEfPOO
tr-lai3Or-lfcrCo3a- -l tD

f,lL(t3LIDF
ct +)
OH.-tq

+
lll

o
lrj(Jl

'lt
U

0qo
P

ffe 4 .Ft"#,tt



FID : 4A-2CIRTX- 1- VK65G FID:4A SIGNAIJ

HP5890 GC Data- 0928a023.d
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /c'h.em3/fid4a. i/20L20928.b/0928a024.d ARr rD: vK6sH
Method: /chem3/fidfa.i/20L20928.b/ftphfid4a.m client rD: MW-l-2s-o924L2
Instrument: fid4a.i Injection:28-SEP-2012 15:31
Operator: iIR
Report Date: Lo/OL/2o12 Dilution Factor: L
Macro: 24-AVG-2O]-2
Calibration Dates: Gas:28-SEP-20L2 Diese1 z25-SF,P-20L2 M.OilI25-SE,P-2OL2

FID: 4A RESUI,TS
Compound RT Shift Height Area Method Range Total Area Conc

c8
cl0
cL2
c14
cl_6
c18
c20
c22
c24
c25
c26
c28
c32
c34

Toluene 3,.27L -0. 021 LL377 20976 WATPHG (Tol-cl2) 700597 37.83
WATPHD (CL2-C24) 3652s29 .:'28.08
WATPHM (C24-C38) 837555 53.29
AK1O2 (C]-O-C25) 4o63sl-e ffi
AK103 (C2s-C35) 7O777O 76.9L

,JET-A (C10-Ct-8) 2738775 505.64
MrN.OrL (C24-C38) 8375ss 62.32

BUNKERC (Cr.o-C38) 4806904 524.99

NAS DrES (Cr-0-C24) 3969248 2L6.6L

/' ,r/r1,

1. s87 0.036 LO49 567
3.183 0.0L7 2012 36L7
4 -052 -O.022 l-0255 L4L57
4.752 -0.005 34032 78L57
5.345 0.002 L729L 5792
s.897 -0.007 ]-4203 9872
6.467 -0.004 L2074 L4954
7 .OL9 -0.003 12555 13088
'7 .537 -0.006 L2802 1_7333
7 -794 -0.002 1-L1_34 L3458
8.O27 -0.010 9355 L2434
8.490 -0.001_ 7282 8509
9.31_0 0. 010 4801_ 10518
9.67L -0.002 2775 988

c36
c38
c40

Filter Peak 1l-.320 -0. 003 1-65L 759
1_0.039 0.005 2021, L939
l_0.388 0.003 1_805 3477
LO.734 0.0LL 1540 794

o-terph 6.045 0.001 946896 759870
Triacon Surr 8.927 0.009 '739020 7862L5

o-Terphenyl 759870 35. L 77 .9
Triacontane 7862L5 42.3 94.O

M Indicates the peak $tas manually integrated

Analyte RF Curve Date

o-Terph Surr 2L670.6 25-SEP-20L2
Triacon Sur 1-8590.5 25-SEP-2OL2
Gas 1851-7. 9 28-SEP-20L2
Diesel 1-50L4.3 25-SEP-20L2
Motor oil L3234-2 25-SEP-20L2
AK102 LA929.5 25-SEP-20L2
AKl-03 9202.l- 25-SEP-20L2
,fetsA 541-6.5 I-1-AUG-20L2
Min Oi1 L3440.7 09-MAY-201-2
NAS Diesel 1-8324.0 24-AUG-20L2
Bunker C 9155.L 24-AUG-20'|'2

Range Times: NW Diesel (4.074 - '7.543) AKl-02 (3.1,7 - 7.80) .fet A(3-L7 - 5.90)
Nw M.oil(7.s4 - 1-0.38) AKL03(7.80 - 1-0.03) oR Diesel(3.L7 - 8.49)

Surrogate Area Amount ?Rec
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3. Peak not found
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Analytical Resources Inc.
TPH Quantitation Report

Data file : /chem3 /fid4a. i/20L20928.b/ 0928a02s.d
Method: / e}rem3 / fid4a. i/ 20L2o928. b/ ftphfid4a. m

Instrument: fid4a.i
Operator: 'JR
Report Date: 1,0/OL/20L2

ARI ID: VK65I
Client ID: MW-115-0924L2
rnjection: 28-SEP-2012 15:53

Dilution Factor: 1
Macro: 24-AVG-2O1,2
Calibration Dates : cas :28-SF,P-20L2 Diesel:25-

FID: 4A RESIILTS
Compound RT Shif t Heicrht Area Method Range Total Area Conc

Toluene
c8
ct_0
cL2
cL4
cr_5
c]_8
c20
c22
c24
c25
c26
c2a
c32
c34
Filter Peak
c35
c38
c40
o-terph

L.293 0. 000 12883 WATPHG (Tol-cL2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AKl_02 (CL0-C2s)
AKl03 (C2s-C35)

.]ET-A (C]_0-C]_8)
MrN.OrL (C24-C38)

BUNKERC (C1-0-C38)

NAS DrES (C1o-C24)

547807 29.58
L894326 -rrm9

722686
2L27734 1,L2 .40

59 9505 55. 15

l_036875 1_91_.43
'722686 53.77

277L823 302.73

2049L37 t_11_. 83

6.469 -0.002 13689
7 .OL6 -0.006 10500

1.538 -0.01_3
3.1_59 -0.007
4.O92 0.01-8
4.769 0.0L2
5.34L -0.00L
5. 9L9 0.014

7.558 0. 015
7.790 -0.006
8.033 -0.004
8 .489 -0. 002
9.30s 0.00s
9.67L -0.003

LL.32L -0. 002
l_0.02L -0.01_2
L0.37r. -0.01_4
L0.726 0.003

2479
L137
7783
7350
8889
9376

93 95
853 9
6869
6437
4793
2989
2030
2356
2292
196 0

t2272
6940
LL46

1,7 559
L754
775L
6270

3074L
14 955

372L
3944
994L

'J,L253

1226L
Ls22
282L
2377
4467
22AO

8 8123 8

8328 I 0
5.047 0.002 973773

Triacon Surr 8.923 0.005 76L635

Range Times: NW Diesel (4.074 - '7.543) aXrOZ(3.17 - 7.80) aret A(3.1-7 - 5.90)
Nw M.oil(7.s4 - 1-0.38) AK103(7.80 - l-0.03) oR Diesel(3.17 - e-49)

Surrogate Area Anount &Rec

o-Terphenyl
Triacontane

881_23I
83288 0

40.7
44.8

90.4
99.6

M Indicates the peak was manually integrated

Analyte RF Curve Date

/ rrltr
o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
Ar(1_02
AKlO3
,JetA
Min Oil
NAS Diesel
Bunker C

21,67 0 .6
18s90. 5

l_8517. 9

1_5014.3
L3234.2
L8929 -5

9202.L
541_6.5

a3440.7
L8324 . O

9L56 . 1_

2s-sF.P-20L2
25-SEP-20L2
28-SF,P-20L2
25-SEP-20L2
25-SEP-20L2
2s-sF,P-20L2
25-SEP-2042
l_t--AUG-2012
09-MAY-2012
24-AUG-20L2

24-AVG-20L2

I Eaf ts*-&* ' F,&g& fr *$ *-
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-c25 <7-790>
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Analytical Resources Inc.
TPH Quantitation Report

Data file z /chem3 /fid4a. i/2OL2!92B.b/ O92gaO26.d
Method: / clJ.em3 / fid4a. i / 2oL2o92g. b/frphfid4a. m

Instrument: fid4a.i
Operator: ,JR

Report Date: LO/01,/20L2

ARI ID: VK65,J
Client ID: MW-1-2D-0924L2
Injection: 28-SEP-2OL2 L6 zL4

Dilution Factor: 1

Total Area Conc

Macro: 24-AUG-20L2
Calibration Dates: Gas:28-SEP-201-2 Diesel:-25-SEP-20L2 M.Oil:25-SF,P-2OL2

Compound
FfD: 4A RESIILTS

RT Shift Height Area Method Range

Toluene
c8
cL0
cL2
cL4
cl_5
cl_8
c20
c22
c24
c25
c26
c28
c32
c34
Filter Peak
c36
c38
c40
o-terph

L.281 -O.OL2
L.52L -0.030
3. L59 -0.007
4.065 -0.009
4.743 -0.01_4
5.347 0.005 L2339
5.895 -0.009 9r.5 0
5.49L 0.020 107s0
7 .OLg -0.003 L2L1,3
7 .539 -0.004 L7L3L
7 .792 -0.004 L7899
8.032 -0.00s 15389
8.489 -0.002 L5676

WATPHG (Tol-Cl2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AK102 (Cr_0-C25)
AKr-03 (C2s-C35)

JET-A (C10-Ct_8 )

MrN.OrrJ (c24-C38)

BLNKERC (C10-C38)

5 981_10
L731,454
l-071_6 95
2069554
896851 97 -46

LOL4994 L87.39
1071595 79.74

t3897
r759
3256
4732
7749

78441
3976
454 0
5L28
4097

17501_
LL'J,77
L7179
r_82 88
3492L
L9524
38247
35878
14560
2003 3

923L

Range Times: NW Diesel(4.074 - 7.543)
Nw M.Oil(7-54 - 1_0.38)

Surrogate Area Anount

3026542 330.55
4L23 L2240

9488
959L

8551_28
830429

AK102 (3.17 - 7.80) Jet A(3 -L7 - s.90)
AKL03 (7.80 - l-0.03) OR Diesel (3. L7 - 8.49)

tRec

9.296 -0.004
9.669 -0.004

11.301_ -0.022
1-0. 034 0. 001-
1_0.390 0.005
10.735 0.013

8227
59 9s
r_8 85

33 93
276L

6.048 0.004 986764
Triacon Surr 8.920 0.003 773L23 NAS DrES (Cr-o-C24 ) L954847 1_05. 68

o-Terphenyl
Triacontane

M Indicates the manually integrated 7,//,8 551_28
830429

peak was

39. s
44 -7

87 .7
99.3

Analyte Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AK]-O2
AK1O3
.TetA
Min oil
NAS Diesel
Bunker C

2L67 0 .6
18s90.6
t_85L7. 9
15014 .3
L3234.2
18929.5

9202 -L
5416.5

L3440.7
L8324.0
9L56. 1_

2s-sEP-20L2
25-SEP-201,2
28-SEP-20L2
25-SEP-20L2
25-SEP-20L2
25-SEP-201_2
25-SEP-20L2
11-AUG-201_2
09-MAY-20L2
24-AUG-20L2

24-AVG-20L2

32.30

LJSd'ffiq ' ffi#'! Ss-?
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Analytical Resources Inc.
TPH Quantitation Report

Data filez /c.hemz/fid4a. i/20L20928.b/0928ao27.d ARr rD: vK55K
Method: /ehem3/fid4a.i/2OL20928.b/ftphfid4a.m Client ID: MW-]-l-D-o924L2
Instrument: fid4a.i Injection: 28-SEP-20L2 16:36
Operator: iIR
Report Date: LO/OL/2072 Dilution Factor: l-
Macro: 24-AVG-2OL2
Calibration Dates: cas 228-SF,P-2QL2 Diese1 :25-SF,P-2O12 M.OiI :25-SEP-2012

FID:4A' RESIILTS
Compound RT Shift Height Area Method Range Total Area Conc

Toluene L.2A2 -0.01-l- L5542 1-9540 wATPHc (ToI-Cl-2) s4036s -22;-8^
WATPHD (CL2-C24) 525934 32-84
WATPHM (C24-C38) S99958 30.22
AKI-02 (C]-O-C25) 7L4733 ffi
AKl-03 (C2s-C35) 34237L 3'7.2L

,JET-A (C10-C18) 36L276 66.7O
MrN.OrL (C24-C38) 3999s8 29.76

BnNKERC (Cr-0-C38) 1O87LL7 118.73

NAS DrES (CLO-C24) e87159 37.50

Range Times: Nht Diesel(4.074 - 7.543) AKl-02(3.L7 - 7.80) Jet A(3 -L7 - 5.90)
Nw M.Oil(7.54 - l-0.38) AKl-03(7.80 - 1-0.03) OR Diesel(3.L7 - 8.49)

Surrogate Area Amount ?Rec

c8
c]_0
cL2
CL4
c15
cL8
c20
c22
c24
c25
c26
c28
c32
c34

1_ . 573 0 .022 51_70 8199
3.1s9 -0.007 L773 3104
4 -O75 0.001 1_t-1_9 L320
4.75L -0.006 L479 933
5.332 -0.01-0 2529 450L
5.901 -0.003 3r_04 46s2
6 .475 0 . 004 2974 l_951
7 .OL4 -0.008 354L 4351_

7 .562 0.01_9 4088 7891
7 .807 0.011 7935 15357
8.046 0.009 3054 9s7
8 .488 -0. 004 462s L4320
9.301 0.000 2584 5744
9.678 0.005 3674 7854

Filter Peak 11-.31-3 -0.010 1811- 4490
c35
c38
c40

10.035 0.003 L698 2L46
10.394 0.009 L4L4 l_553
10.71_5 -0.008 1_557 L7L2

o-terph 6.046 0.002 872LL2 725560
Triacon Surr 8.92O 0.002 67L398 6'78L20

o-TerphenyL 725560 33.5 74.4
Triacontane 678L20 36.5 8L. L

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Terph Surr 2:-.670.5 25-SEP-20L2
Triacon Surr 18590.5 25-SEP-20L2

/,/n/rfn

Motor Oil L3234.2 25-SF'P-2OL2

Gas
Diesel

AK]-O2
AK]-O3
,JetA
Min oil

18517.9 28-SEP-20L2
16014.3 25-SEP-20L2

L8929.5 25-SEP-20L2
9202. L 25-SEP-20L2
54L6.5 LL-AUG-20L2

1,3440.7 09-NIAY-2012
NAS Diesel 18324.0 24-AUG-2OL2
Bunker C 91_s5. t 24-AVG-20L2

EJMtr;q : ffi4ffi'€ #"{?:EE-U & -# #
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Analytical Resources Inc.
TPH Quantitation Report

Data file : /ehem3 / fidaa. L/2oL2o928.b/ 092ea028.d
Merhod : / chem3 / f Ld0a . i / 201,20928 . b/ f rphf id4a . m

Instrument: fid4a.i
Operator: JR
Report Date: LO/oL/2oL2

ARI ID: VK65L
Client ID: MW-13D-0924L2
Injection: 28-SEP-2OL2 L6 : 57

Dilution Factor: l-

Total Area Conc

Macro: 24-AUG-20L2
Calibration Dates: Gas :28-SFP-20L2 Diesel 225-SFP-20L2 M.Oit :25-SEP-2OL2

Compound
FID: 4A REST,I,TS

Shift Height Area Method RangeRT

Toluene L.272 -0. 02L
c8 L.s37 -0.0r_4
c10 3 .L76 0. 01_0

cL2 4.070 -0.004
cL4 4.767 0. 01_0

cr-6 5.360 0.01_7
c1_8 5.898 -0.005
c20 5.469 -0.002
c22 7 .O20 -0.001
c24 7 .540 -0.004
c25 7 .794 -0.002
c26 8.032 -0.00s
c28 8 .486 -0. 005
c32 9.296 -0.00s
c34 9.67L -0.002
Filter Peak 1l-.31-4 -0.009
c36 LO.O26 -0.007
c38 10.376 -0.008
c40 1_0.7L5 -0.008
o-terph 6 -047 0.002
Triacon Surr 8.92O 0.002

t-53 93
4500

1_3 51_1_

29029
52259
34148
28t2L
25796
27504
4497L
437L6
44730
44953
3s629
34570

380s
22579
L8026
L2255

97LO'J,6
785780

2r564
1046r_
L2954
5509 0
89003
4L450
t8L97
39439
34046
58r_50
20341"
95901_
9L954
4 968s

l_ 0l_ 53 2
497L

34693
25979
28906

8 002ss
792L67

3626452
68s05 04
478387 4

10L37295
4L5478L

1_95. 83@"
351_.48

ffiz
451. 50

WATPHG (To1-C1-2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AK102 (C10-C2s)
AKr_03 (C2s-C36)

.fET-A (C]_0-C]_8)
MrN.OrL (C24-C38)

BUNKERC (Cr-0-C38)

NAS DrES (Cr-o-C24)

7L43359 1_318.82
4783474 355 -92

L4538554 L598.79

9854780 537. 81_

'Jet A(3.L7 - 5.90)
OR Diesel (3-L7 - 8.49)

Range Times: NW Diesel(4.074 - 7.543)
NW M.Oil(7.s4 - 10.38)

Surrogate Area Amount tRec

AK102 (3-L7 - 7.80)
AKl_03(7.80 - 1-0.03)

o-Terphenyl
Triacontane

M Indicates the peak was manually integrated

8 002s5
792L67

36.9
42.6

82.L M

94.7 M rt r//,
Analyte RF Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKL02
AKL03
,fetA
Min Oil
NAS Diesel
Bunker C

2L67 0 .6
18590.5
r_85r_7.9
l_60r_4 .3
L3234.2
L8929.5

9202.L
54L6.5

L3440.7
L8324 . O

9L56.1

25-SEP-20L2
25-SEP-20L2
28-SEP-20L2
2s-sEP-2012
25-SEP-20L2
25-SFP-20L2
25-SFP-20L2
11-AUG-2012
09 -l,lAY-2012
24-AUG-2012

24-AVG-20L2
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Analytical Resources Inc.
TPH Quantitation Report

Data file : / chem3 / fidea. i/2oLzo92g.b/ o929ao29.d
Method: / c}rem3 / fi-d[a. i / 2oL20928. b/ ftphfid4a. m

Instrument: fid4a.i
Operator:.IR
Report Date: LO/OL/2OL2

ARI ID: VK55M
C1ient ID: MW-DUP-O924L2
Injection: 28-SEP-2OL2 L7 :t8

Dilution Factor: 1

Total Area Conc

Macro: 24-AUG-2OL2
Calibration Dates: Gas:28-SEP-20L2 Diese1 .:25-SEP-20L2 M.OiI :25-SEP-20L2

Compound
FID:4.A' RESITLTS

RT Shift Height Area Method Range

Toluene
c8
cr_0
cL2
cL4
c]-6
c]_8
c20
c22
c24
c25
c25
c2a
c32
c34

c36
c38
c40
o-terph
Triacon Surr

L.2aL -0.01_1_ L5623 WATPHG (To1-C12)
WATPHD (CL2-C24)
wATPrrM (C24-C38)
AK102 (Cl0-C2s)
AKl03 (C2s-C36)

,JET-A (C]_0-Cl_8 )

MrN.OrL (C24-C38)

BLNKERC (C10-C38)

NAS DrES (C10-C24)

1269693 58.57
'730993'7 ?5ts-6

-

't 331,L97 _100- s9
4249004 437.89
1_095021_ 1t_9.00

5985357 1105.02
L331_1_97 99.04

9442830 1031.32

8111532 442.68

4 -O78 0.004 26029
4.750 -0.007 77835
5.364 0.O22 405L2
5.9L7 0.012 36397
6.468 -0.003 22L55
7.025 0.003 19666
7.567 0.O24 209LL
7 .804 0.008 20975
8.O29 -0.008 16043
8.486 -0.005 114L9

l-.540 -0.0r_r_
3 . t_81_ 0. 0l_5

9.289 -0.01r.
9.6'79 0.005

r-0. 043 0. 010
L0.377 -0.008
LO.737 0.014

2927
4654

7to4
4 9l_0
2222
34L3
289L
2522

22804
4231,
8262

31,525
t_783 81

85085
963 08
l_04 93
31_55 9

3899L
3L579
21,074
r-5684
16421

5855
L322
3446
5519

802
7424L9
7848'79

Filter Peak 1l-.320 -0.003

5.045 0.001_ 8900r_2
8.915 -0.002 7469L9

Range Times: NW

NW

Surrogate

Diesel (4.074
M.OiI (7.s4 -

AK102 (3.t2 - 7.80)
AKl_03(7.80 - 10.03)

?Rec

,Jet A(3.I'7 - 5.90)
OR Diesel (3. L7 - e.49)

- 7 .s43)
10.38)

Area Amount

o-Terphenyl
Triacontane

M Indicates the manually int,egrated

7424L9
784879

peak was

34 .3
42.2

76.L M

93 .8 nla) v

Arralyte RF Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor OiI
AKl_02
AKl_03
,JetA
Min Oil
NAS Diesel
Bunker C

2L670 .6
L8590.6
l_851_7. 9

1_601_4.3
L3234.2
L4929 -5

9202.1
541_5.5

L3440.7
1_8324 . O

9l_56 . L

25-SEP-20L2
2s-sFP-20L2
28-SEP-20L2
25-SEP-20t2
25-SEP-20],2
25-SEP-20L2
25-SEP-20L2
L1,-ATJG-20L2
09-IvIAY-201-2
24-AVG-20L2

24-AVG-20L2

E-dEFF-#ffi' #ffi9*h"E
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filssfisrb@
INCORPOR/\TED

Matrix: Water

(o-TER) n-Tornhanrr'l

MB-0921 72
LCS-092'712
LCSD-092112
MW- 15D-0 924I2
MW-16D-092412
MW-I4D-0924I2
MW-15S-092412
MW-L63-092412
rM-r4s-0924L2
MW-I3S-092412
MW-12S-0 92412
MW-11S-0 92412
MW-L2D-0924I2
MW-17D-092412
MW-r3D-092472
MW-DUP-0924L2

90 .'7 eo

81.8?
81.3%
J6.geo
82 .82
81.8%
82 .8e"
81.0%
78.5?
84.4e"
17.92
90.4U
87.72
14.42
82.LZ
7 6.IZ

LCS/MB LIMITS

(55-110)

HCID SURROGATE RECOVERY SI]MMARY

QC Report No: VK65-Landau Assocj-ates
Proj ect: Cornwall

0001020.400-510

Client ID O-TER TOT OUT

0
0
0
0
0
0
0
0
n

0
0
0
0
0
0
0

QC LTMITS

( s0-1s0 )

Prep Method: SW3510C
Log Number Range: I2-I8405 to I2-I84I1

for VK65
FORM-IT HCTD

'**- &{ l-*. a:- -*-E 5.Ff; -E L { "r



*rsbffsrb@
INCORPORATEDORGANTCS A}IAIYSIS DATA SHEET

N9ITPH-HCID Method by GCIFID
Page 1 of 1

Lab Sample ID: LCS-0921I2 QC
LIMS ID: I2-I8405
Matrix: Water
Data Release Authorized:\\
Reported: I0/0I/12

Date Extracted LCS/LCSDz 09/21/72

Date Anal-yzed LCS: 09/28/12 IIz35
LCSD : 09 / 28 / 1,2 1,1,: 51

-Lns!.rumenE/AnaIVSL t u5: tlulJGK
LCSD: FID/JGR

Sample ID: LCS-O927L2
LCS/LCSD

Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/L2

Sample Amount LCS:
LCSD:

Fi-nal- Extract Vo]ume LCS:
LCSD:

Dilution Factor LCS:
LCSD:

Spike
LCSD Added-LCSDRang6

Spike LCS
LCS Added-LCS Recovery

500 mL
500 mL
1.0 nL
1.0 mL
1.00
1.00

LCSD
Recovery

Diesef 2 .51 3.00 83.7% 2.41 3.00

HCID Sumogate Recovery

o-TerphenyJ-

Results reported in mglL
RPD calculated using sample concentrations per sw845.

LCS LCSD
81.8U 81.3?

82 .32 7 .62

FORM III
r.$Lr'#:ffi. f-RsR 4 {3t=



Analytical Resources Inc.
TPH Quantitation Report

Data f ile1. /c.}.Iem3/fid+a. i/2oL20928.b/0928a0L3.d ARr rD: vK55r.CSWl-
Method: /chem3/fid4a.i/20L20928.b/ftphfid4a.m Client rD: VK6SLCSWL
Instrument: fid4a.i Injectionz 28-SFP-20L2 1l-:35
Operator: rfR
Report Date: LO/OL/20L2 Dilution Factor: 1-

Macrot 24-AUG-2OL2
Calibration Dates: Gas 228-SEP-2QL2 Diesel :25-SEP-20]-2 M.Oil :25-SEP-20L2

c8
cl0
cL2
c14
c16
cl_8
c20
c22
c24
c25
c26
c28
c32
c34

FID:4A RESITLT
Compound RT Shift Height Area

Toluene L.2'73 -0.020 l-1-1-87 1-5853
L .5'7"t O . 026 7L42 L6426
3.L72 0.006 81551_ 77382
4.073 -0.001 L98L29 L8594L
4.754 -0.003 341_854 456347
5.345 0.003 550695 7L2642
5.9r_L 0.005 449890 667073
6.473 0.002 311_s69 500025
7 .O2L -0.00r- r_63955 2ss929
7 .543 -0.001- 4L422 76047
7 -794 -0.002 15561 2L463
8.037 0.000 6782 L2544
8.492 0.000 2734 2062
9.288 -O.OL2 L41 66
9.596 0.022 278 '72L

Filter Peak 1L.328 0.005 1-595 477L

s

=::::::= = =::::: = = = = = = = =::::1 =::::= = =:::"
WATPHG (To1-C12) 4420504 238.72
WATPHD (CL2-C24) 2OLO4764 *u,;55-42-
WATPHM (C24-C38) 233961- 1-7 -6A
AKI-02 (Ct-O-C2s) 229L9'768 iliO.8O-
AK103 (C2s-C36) 1s6118 L6.97

JET-A (Cl_0-Ct_8) L684L902 3109.37
MrN.OrL (C24-C38) 23396L L7.4L

BUNKERC (Cr-0-C38) 23086975 252L.48

NAS DrES (C1-0-C24) 22853OL4 L247.L6

c36
c38
c40

10.063 0.029 443 L575
10.359 -0.0r_5 L4s0 23Ls
10.733 0.01_l_ 724 639

o-terph 5.050 0.006 92008L 797909
Triacon Surr 8.924 0.007 778653 8]-642L

Range Times: NW Diesel (4.074 - 7.543) AKl-02 (3-L7 - 7.80) Jet A(3.L7 - 5.90)
Nw M.Oil(7.s4 - 1-0.38) AK103(7.80 - 10.03) OR Diesel(3.1-7 - 8.49)

Surrogate Area Amount ?Rec /,lrto-TerphenyL 797909 35.8 81-.8 M

Triacontane 8L642L 43 -9 97.6

M Indicates the peak was manually integrated

Analyt.e RF Curve Date

o-Terph Su:rr 21-67O.6 25-SEP-2OL2
Triacon Su:rr l-8590.6 25-SFP-20L2
Gas L85L7 -9 28-SEP-2OL2
Diesel 15014 .3 25-SEP-201-2
Motor Oil L3234.2 25-SFP-20L2
AKL02 L8929.5 25-SEP-20L2
AKl_03 9202.l- 25-SEP-20L2
,JetA 54L6.5 I-1-AUG-20L2
Min OiI L3440.7 09-MAY-2012
NAS Diesel l-8324.0 24-AVG-201-2
Bunker C 9l-55.1 24-AUG-2OL2

q-.i6,{ SCtr{ . ffift ffiIt d f;-+tr&
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-Filter Peak (11.328)
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Analytical Resources Inc.
TPH guantitation Report

Data file : /clrem3 /fidea. i/2oL2o92B.b/ o921aoL4 -d
Method: / chem3 / fid0a. i/20L20928. b/ frphfid4a. m

Instrument: fidaa.i
Operator: \IR
Report Date: LO/OL/2jL2

ARI ID: VK55LCSDW1
CIient ID: VK5SLCSDW1
Injection: 28-SEP-2OL2 1-1-:5'7

Dilution Factor: l-
Macrol. 24-AUG-2O1,2
Calibration Dates : Gas :28-SEP-2OL2 Diesel :25-SEP-20L2 M.Oil :25-SFP-2Ot2

FID: 4A RESITLTS
Compound RT Shift Height Area Method Range Total Area Conc

Toluene
c8
c10
cL2
c14
c]_5
c18
c20
c22
c24
c25
c26
c28
c32
c34
Filter Peak
c36
c38
c40
o-terph

r_.280 -0 . 0r_3

1.569 0.018
8734
581_3

r-r.59 0
15574
7955L

L87564
3542L5
57L428
56L720
523384
234946

55462
20592
13508

183 3
.78

725
IILT

t-56
23 83

513
792520
8 04823

WATPHG (To1-C1-2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AKr_02 (C]_0-C2s)
AKl_03 (C2s-C36)

JET-A (Cr-0-Cr-8)
MrN.OrL (C24-C38)

BTTNKERC (C1-0-C38 )

45816L2 247.42
L9740148 L232.65

--'-.t234908 - L7.75

-.

22638662 1195.95
l_551_14 L6 .97

15697090 3082.64
234908 1,7 .48

2280487L 2490.67

3. r.7r- 0.00s 851_50
4.072 -0.002 202407
4.753 -0.004 3670L9
5 .344 0 . OO2 571_989
s.908 0.004 440300
5 -472 0.00L 31_8809
7.019 -0.002 L54706
7.542 -0.001_ 40500
7.792 -0.004 1_5903
8.03s -0.002
8 .490 -0. 002
9.292 -0.008
9.700 0.027

L1.3r_8 -0.005
L0.037 0.004
1_0.384 -0.001
1-0.73L 0.008

6944
30L2

r_60
307

L293
302

l_551_

722
6.O49 0.005 974464

Triacon Surr 8.923 0.005 779L'7L NAS DrES (C10-C24) 22569962 L23L.72-;;;-;;;;;--"--;';;i (;.;;;- --;-.;;;t----;;;;1;-.;;- --;.;;t---;";-;i; ;;---; ;;t------
Nw M.oil(7.54 - l-0.38) AKl-03(7.80 - l-0.03) oR Diesel(3.L7 - 8.49)

Surrogate Area Amount tRec

o-Terphenyl
Triacontane

M Indicates the

792520
I 04 823

peak was

36 .6
43.3

8l_.3 M

96.2

manually integrated

Analyte Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKL02
AK103
,fetA
Min oil
NAS Diesel
Bunker C

2L670.6
18590.6
L8517. 9

L60L4 .3
L3234.2
L8929.s

9202.L
54L6 .5

L3440.7
L8324.O
9t-55.l_

25-SEP-20L2
25-SEP-20L2
28-SFP-20L2
25-SEP-20L2
25-SEP-201,2
25-SEP-20L2
25-SEP-20L2
1l_-AUG-20r_2
09-MAY-20i-2

24-AVG-201,2
24-AIJG-2OL2

E".F[.*' #:'il{ fl&f*tr"*a*e-:T {aUd Ejg.rr&==i.S:
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-c8 (1.569)
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-cL? <4.072)

-c22 <7.OL9)

-c24 <7.5'42>

-c25 (7.792)

-c26 (8.035)

-c28 (8.490)

-c32 <9.292J

-c34 (9.700)

-c36 (10.037)

-c38 (10.384)

-c40 (10.731)

-Filter Peak (11.318)
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FrD : 4A- 2CIRTX- 1 VK65IJCSDW1 FID:4A SIGNAI
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L. Baseline correction
3. Peak not found
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fiIs8fi:tb@
INCORPORATED

TOTAI HCID R,Al.lGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: VK65
Proiect: Cornwalf

0001020 . 4 00-510
Matrix: Water
Date Received:

AR] ID

09/25/12

url-enc tD
Sample
Amt

Final-
Vof

Pran

12-L8 405-0921 72M8
L2-I8405-0921 12LCS
12-L8 405-0921 12LCSD
12-18 4 05-VK65A
72-18 4 0 6-VK65B
72-184 07 -VK65C
1,2-18 4 08-VK65D
12-L8 4 0 9-VK65E
12-I8 4 10-VK65F
12-I8 4 1 1-VK65c
1-2-L8412-VK65H
rz- 16 zt _LJ-vltc)51
L2-L84 1 4 -VK65J
12-I8 4 1 5-VK65K
12-L8 4 1 6-VK65L
L2-L8 4 17-VK65M

Method Blank
Lab Control-
T-:l-r /-nnl-rnl l-trrn

MW-I5D-0924I2
MW-I6D-092412
MW-14 D-09241-2
MW-15S-0924L2
MW-L63-0924L2
MW-L4S-0924L2
MW-13S-0 924r2
MW-12S-0 924L2
MW-11S-0 92412
MW-12D-0924t2
MW-11D-0924L2
MW-I3D-0924L2
MW-DUP-0924 12

500 mL
500 mL
500 mL
500 mL
500 nL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
5OO mL
500 mL
500 mL
500 mL

1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL

09/21 /12
09/27 /12
09/27 /12
09/27 /12
09/21 /12
09/21 /L2
09/27 /12
09/27 /12
o9/27 /1"2
09/21/L2
09/2'7 /L2
09/21 /12
09/2'7 /1,2
09/27 /1,2
09/21 /12
09/27 /1,2

HCID Extraction Report
U*{q$ffi : ffiffiftmffi



ORGAI.IICS AI{AIYSIS DATA SHEET
TOTAI, DIESEL RA}IGE HYDROCARBONS
NWTPHD by GClEID-Sil-ica and Acid Cleaned
Extraction Method:
Page 1 of 1

Matrix: Water
Data Release Authori-zed:
Reportedz IO/03/12

ARI ID Saup1e ID

ixs5fisrb@
INCORPORATED

Report No: VL48-Landau Associates
Project: Cornwafl

0001020.400-510

z
Extraction Analysis

Date Date
EE'V
DL Range/Surrogate Rt Result

MB-100112 Method B.l-ank
I2-I89OI HC ID: ---

vL48A MW-15D-092412
1"2-18901" HC ID: ---

VL4 8B I"Itt{-I6D-0924L2
12-78902 HC ID: ---

vL48C MW-]-4D-0924]-2
12-18903 HC ID: ---

vL4 8D MW-15S-0924 12
I2-I8904 HC ID: ---

vL48E MW-L6S-0924L2
12-18905 HC ID: ---

vL48F Wfi-I4S-0924t2
1-2-18906 HC ID: ---

vL48c MW-13D-092412
L2-L8901 HC ID: ---

vL4 8H r'ft1-DVP-0924r2
12-18908 HC ID: ---

]-0/or/12

70 / 0r /1.2

1.O/01./12

r0/07/12

r0/0L/12

L0/0]/L2

to/0]/t2

1.0/0r/12

t0/0r/72

L0/02/L2
FID4A

LO / 02 /12
F]D4A

ro / 02 /72
FID4A

70/02/72
E]D4A

L0/02/12
FI D4A

L0/02/L2
FID4A

L0/02/t2
FID4A

1"0 / 02 /72
FID4A

ro / 02 /12
F]D4A

1.00 Diesel Range 0.10
1.0 Motor Oil Range 0.20

o-Terphenyl

l-.00 Dj-esel Range 0.10
1.0 Motor Oi1 Range 0.20

n-tTornhonrrlv rvrylrvrrf+

1.00 Diesel Range 0.10
1.0 Motor Oj-l Range 0.20

n-tlarnhanrr'l

1.00 DieseJ- Range 0.10
1.0 Motor Oi1 Range O.2O

o-Terphenyl

1.00 Diesel Range 0.10
1.0 Motor Oil Range 0.20

o-Terphenyl

1.00 Diesel Range 0.10
1.0 Motor Oi1 Range O.2O

n-tTtornhonrrlv r vrtsrlvrrf r

1.00 Diesel Range 0.10
1.0 Motor Oi1 Range O.20

n-Tornhanrrl

1.00 Diesel- Range 0.10
1.0 Motor Oil Range O.2O

n-rTarnhan rrl

1.00 Diese1 Range 0.10
1.0 Motor Oil Range O.20

a-Tornhanrrl

< 0.10
< 0.20
84.98

< 0.10
< o.20
82.LZ

< 0.10
< 0.20
72.12

< 0.10
< 0.20
79.88

< 0.10
< 0.20
75.8t

< 0.10
< 0.20
73.5?

< 0.10
< 0.20
76.8?

< 0.10
< 0.20
8r.22

< 0.10
< 0.20
74.32

U

U
U

U

U

U

U

U

U

U

U

U
U

U
U

U

U

Reported in mgll, (ppm)

EFV-Effective Final- Vol-ume in mL.
DL-Dilution of extract prior to analysi-s.
Rl-Reporting 1i-mit.

Diesel- range quantitation on totaf peaks in the range from C12 to C24.
Motor Oil range quantitation on total- peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resul-ts of organics or additional hydrocarbons i-n
ranges are not identifiable.

E'ORM I
e..g*d #sR' fffi #-iP*ff-f,ift a:1Y 5aq;3 +.f tr_f *ct€.df 5-*-



Analytical Resources Inc.
TPH Quantitation Report

Data file z /ctl.em3/fid+a. i/20L2L002.b/Loo2ao22.d ARr rD: vL4SMBwi-
Method: /c}Iem3/fj-daa.i/zoL2Loo2.b/ftphfid4a.m ctienr rD:
Instrument: fid4a.i
Operator: 'JR
Report Date: LO/O3/20L2

Compound RT Shifts Height Area

Toluene L.282 -0.01-0 L5774 21538

Macro: 24-ATJG-2OL2
Calibration Dates: Gas :28-SFP-20L2 Diesel :25-SEP-20L2 M.Oit :25-SEP-2OL2

FID:44 RESULTS

c8
c10
cL2
cL4
cl_5
c18
c20
c22
c24
c2s
c26
c28
c32
c34

1_.530 -0.020 2075 8525
3.1_6s 0.000 301_ 490
4.055 -0.009 94 98
4 .'754 - 0 . 001 225 292
5.355 0.023 776 2222
s.902 -0.001 342 s89
6.463 -0.005 2L5 276
7. 010 -0.009 L67 130
7 .554 0. 011 1_83 27A
7 .8L4 0. 021_ L745 23LL
8.039 0.003 1,87 374
8.489 -0. 00L 568 544
9.320 0.0r_9 103s 2875
9.67L -0.005 5L7 520

Filter Peak 11.355 -0.004 L793 3022
c36
c38
c40

l_0. 045 0.007 '7L2 345
L0.393 0.000 882 8s6
10. 740 0.003 1-250 L242

o-terph 6.O44 0.00L 878528 82'7789
Triacon Surr I.92L 0.005 783931- 8l-9L9L

/c
1/r,,

40420 2.52
701_33 5.30
52273 2.'76
51_904 5.64

38203 7.O5
70133 5.22

BLNKERC (C1-0-C38) L2L3O7 L3.2s

NAS DrES (CLO-C24) SttZq 2.79
=========
Range Times: NW Diesel (4.O74 - 7.543) aXrOZ(3.L7 - 7.79) ,Jet A(3.L'7 - 5.90)

Nw M.Oit(7.s4 - L0.39) AKI-03(7.79 - l-0.04) oR Dieset(3.I7 - 8.49)

Surrogate Area Amount tRec

o-Terphenyl 827789 38.2 A4.9
Triacontane 8l-91-91- 44 -L 97 .9

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Terph Surr 2L570.5 25-SEP-2012
Triacon Surr 18590.6 25-SEP-20L2
Gas 1-85L7. 9 2A-SEP-2OL2
Diesel l-501-4.3 25-SEP-2OL2
Motor Oil L3234.2 25-SEP-20L2
AK102 L8929.5 25-SFP-20L2
4K103 9202.1" 25-SEP-20L2
,JetA 54L5.5 1-1--AUG-2O'J,2
Min Oil L344O-7 O9-MAY-20L2
NAS Diesel 1-8324.0 24-AUG-20L2
Bunker C 9L56.l- 24-AUG-2OL2

Injectionz O2-OCT-2OL2 L3 :52

Dilution Factor: 1

Method Range Total Area Conc

WATPHG (To1-C12) L64297 8.87
WATPHD (eL2-C24)
WATPIII,! (C24-C38)
AK102 (C]_0-C25)
AKr.03 (C25-C35)

JET-A (C10-CL8)
MIN.OTL (C24-C38)

wf4ffiffi' #ffitrffi"F
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Analytical Resources Inc.
TPH Quantitation Report

Data fite: /c}]em3/fid4a. !/2OL2LOO2.b/LOO2aO2s.d ARI ID: VL48A
Method: /chem3/fid4a.i/2oL2Loo2.b/ftphfid4a.m CIienr rD:
Instrument: fid4a.i
Operator: ,JR

Report Date: LO/03/20L2
Macro: 24-AUG-2OL2
Calibration Dates: Gas 228-SF,P-20L2 Diese1 :25-SEP-20L2 M.Oil 225-SEP-2OL2

FID: 4A RESIILTS

:::::::=======:l=====::t::===::1:::=====::::=====::::::===:=::========::::1=::::===:::"
Toluene 1-.280 -0. 0L2 1-0835 13360 WATPHG (ToI-Cl-2 ) s 07327 15 . 60

WATPHD (CL2-C24) L94094 L2.L2c8
cl_0
cL2
cL4
c16
c1_8

c20
c22
c24
c2s
c26
c28
c32
c34

L.493 -0. 058 5657 11394
3 -L77 0.011 1_r_38 1201
4.085 0.011 2848 4679
4 -755 -0.001 2782 5227
5.350 0.008 1887 2008
5 -902 -0.001_ a3L2 2L29
6.463 -0.007 722 59L
7 .034 0 . 0l_5 792 2038
7. s50 0.005 444 1098
7. 815 0. 021 3950 541_4
8.037 0.001- 404 639
8.489 -0.00r_ 966 101s
9.31_l_ 0.010 1088 3343
9.675 -0.002 469 272

Filter Peak 1-1-.373 0. 004 L469 L9O2
c35
c38
c40

l-0.043 0.004 607 24'7
10.393 0.000 754 428
1_0. 753 0. 0l_6 LL20 2815

o-terph 6 -044 0.001 880757 800880
Triacon Surr 8.918 0.002 757300 792796

Range Times: NW Diesel(4.074 - 7.543) AX102(3.1-7 - 7.79) rTet A(3.I7 - 5.90)
Nw M.oil(7.54 - 1-0.39) AK103(7.79 - 1-0.04) oR Diesel(3-1,7 - 8.49)

Surrogate Area Amount tRec

o-Terphenyl 800880 37.0 82.L
Triacontane 792796 42.6 94.8

M fndicates the peak viras manually integrated

Arralyte RF Curve Date

o-Terph Su:rr 2L670.5 25-SFP-20L2
Triacon Surr l-8590.6 25-SEP-2OL2
Gas l-851-7. 9 28-SEP-2OL2
Diesel 1-601-4 .3 25-SEP-2OL2
Motor Oil L3234.2 25-SEP-2OL2
AK102 L8929.s 25-SEP-2012
AK103 9202.1 25-SEP-20L2
JetA 54L6.5 1-1-AUG-20L2
Min Oil L3440.7 09-MAY-20L2
NAS Diesel 1-8324.0 24-AUG-20L2
Bunker C 91-55.L 24-AUG-2OL2

.y'c,
///'/,

Injection: O2-OCT-2OL2 L4:56

Dilution Factor: 1

WATPHM (C24-C38) 76727 5.80
AKL02 (CL0-C25) 4L2s27 21,.79
AKl_03 (C25-C35) 59588 6.48

,JET-A (C10-C1-8) 352768 66.97
MrN.OrrJ (c24-C38) 76727 5.7L

BUNKERC (Cr-0-C38) +855s3 53.15

NAS DrES (Cr.0-C24) 409926 22.37

i#e{GS: #ffi*ffi#



Y (x10^5)
O O O O F F tA ts F rU N N N N Gl Gj hl il Gl + + + + + cl ('1 (' (JI ('| O, 6\ 0n $ Or \, ! ! ! \,t (I' S (x) q) {I'
N + 6r (I} O r$ + Or (D O N + F| (I} O N + Or (I) <} t$ + F| (I' O N S Cr O + N + Or @ O N + Oi @ O N + Sr (I}

-c8 (1.493)

-c10 (3.177)

-ctz (4.o85)

-E14 (4.755)

-c16 (5.350)

-clB (5.902)

o-terph (6.044)

-c20 (6.463)

-c22 (7.034)

-c24 (7.550)

-c25 (7.815)

-c26 (8.037)

-cze (8.489)

TFiaeon Surr (E.9tB)

-c3e (9.311)

-c34 (9.675)

-c36 (10.043)

-c3B (10.393)

-c40 (10.753)

-Filfer Peak <L' .373>
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file-
Analytical Resources Inc.

TPH Quantitation Report

Data file: /chem3/fid4a. i/2oL2Looz.b/toozao26.d ARr rD: VL48B
Method: /clrem3/fid(a.i/2!t2Loo2.b/frphfid4a.m Clienr rD:
rnstrument: fid4a.i rnjection: 02-ocr-2oL2 L5;L'7
Operator: JR
Report Date: LO/O3/2jL2 Dilution Factor: 1
Macro: 24-AU9-2O1,2
Calibration Dates: Gas :28-SEp-20L2 Diesel :25-SEp-2OL2 M.Oil :25-SEp-20L2

FID: 4A RESITLTS
Compound RT Shift Height Area Method Range Total Area Conc

Toluene 1-.284 -0. 008 10599 14580 WATPHG (To1-C12) L57L7L a.49
c8
c10
cL2
cL4
c]_5
c18
c20
c22
c24
c25
c26
c28
c32
c34

c35
c38
c40

1.6r_s 0. 06s 92L 2636
3 .L78 0.0r.3 320 448
4.069 -0.00s 783 l_550
4.765 0.009 492 80s
5.353 0.011 831 996
5.903 0.000 514 790
6.465 -0.004 275 239
7 -OL4 -0.005 202 1_l_5

7 .552 0.009 157 23L
7 .776 -0.018 1_00 83
8.04L 0.005 131_ 1_35

8.489 -0. 001 7L9 649
9.31s 0.014 757 2L92
9.650 -0.0r-7 237 82

l_0.031 -0.008 380 272
r_0.400 0.007 585 494
10.733 -0.004 943 999

AK102 (C1-0 -C25 ) 116r-L4 5 . 13

WATPHD (CL2-C24)
WATPHM (C24-C38)

AKr-03 (C25-C35)

,JET-A (Cl_0-C18)
MrN.OrL (C24-C38)

65724 4.10
42288 3.20

3L669 3.44

97Lr5 L7.93
42288 3.15

Filter Peak 1-L.371 0.002 1339 1-555 BnNKERC (CL0-C38 ) Ls815s 1,7 .27

NAS DrES (C]-O-C2A) r1s875 6.32

.L7 - 7.79) Jet A(3.L7 - 5.90)
79 - 1-0.04) OR Diesel (3.t2 - 8.49)

o-terph 6.O43 0.000 776593 7031-L3
Triacon Surr 8.91-5 0.001- 727433 7L6587

Range Times: NW Diesel(4.074 - 7.543) AX102(3
NW M.Oil (7.s4 - 10.39) AK103 (7.

Surrogate Area Amount tRec

o-Terphenyl 70311-3 32.4 72.L
Triacont.ane 7L6687 38.6 85.7

M Indicates the peak hras manually integrated

Analyte RF Curve Date

o-Terph Surr 2L570.6 25-SE,P-20L2
Triacon Surr 18590.6 25-SEP-2OL2
Gas L8517.9 28-SEP-20L2
Diesel L6OL4.3 25-SEP-2OL2
Motor Oil L3234.2 25-SF,P-2O1-2
AKI_02 L8929.5 25-SEP-20L2
AK103 9202. L 25-SEP-20L2
JetA 54L6.5 1-I--AUG-20L2
Min OiI 1-3440.7 09-MAY-201-2
NAS Diesel 18324.0 24-IrV9-20L2
Bunker C 9156.L 24-AVG-2O1-2

q,s$-nfr-** : #$ffiE $" 3



Y (x1O^5)
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-cB (1.615)

-c10 (3.178)

-c12 (4.069)

-c14 (4.765)

-ct6 (5.353)

-c18 (5.903)

-c20 (6.465)

-cze (7.014)

-c24 (7.552)

-c25' <7.776>

-c26 (8.041)

-c2B (S.489)

-c32 (9.315)

-c34 (9.660)

-c36 (10.031)
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-c40 (10.733)

-Filten Peak (11.371)
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Analytical Resources Inc.
TPH Quantitation Report

Data f ile: /chem3/fidaa. i,/2oL2Loo2.b/1-oo2ao27 .d ARr rD: vr,48c
Method: /chem3/fid4a.i/2oL2Loo2.b/frphfid4a.m Clienr rD:
Instrument: f id4a. i Injection: O2-OCT-20]-2 l_5:38
Operator: iIR
Report Date: LO/03/20L2 Dilution Factor: l_

Macro: 24-AVG-20L2
Calibration Dates: Gas 228-SEP-20L2 Diesel :25-SEP-2OL2 M.Oit :25-SFf-20L2

FID:4A RESITLTS

c8
c]_0
cL2
c14
cL6
c18
c20
c22
c24
c25
c26
c28
c32
c34
Filter Peak LL.367 -0.002 L424 L6L2

l_.531 -0.0L9 t352 451_8
3.191 0.025 961_ L327
4.077 0.003 L464 859
4.7s6 0. 00r_ L468 L820
5.351 0. 008 LI97 950
s.904 0.001 7L9 L24s
6.454 -0.00s 523 3ss
7.030 0.01r_ 750 2L25
7 -546 0.003 92L 2058
7 .8L2 0. 0l_8 l_6548 209L2
8.037 0.00L L347 2960
8.489 -0.002 L926 3L49
9.310 0.009 L798 4L99
9.588 0. 01L l_080 2884

Compound RT Shift Height Area

Toluene L.2A4 -0. 009 9345 L2L33

Method Range Total Area Conc

WATPHG (Tol-C]-2) 208555 LL-27
WATPHD (CL2-C24) 1,47860 9.23
wATPlil{ (C24-C38) 153819 LL.62
AKI-02 (C1-0-C2s) 277454 L4.66
AK103 (C2s-C36) L2933t l_4.05

,JET-A (Cl_0-CL8) 2L9'.770 40.57
MrN.OrL (C24-C38) r-s38r_9 Lt.44

BUNKERC (Cr-0-C38) 425235 46.55

NAS DrES (C10-C24) 2724L5 L4.8'7

c35
c38
c40

1_0 . 043 0. 005 934 L984
10.398 0.005 963 2209
1_0.736 -0.002 r-1_38 L473

o-terph 5.043 0.000 864962 77'7684
Triacon Surr 8 . 919 0. 004 74'7663 7'70524

========= =========
Range Times: NW Diesel(4.074 - 7-543) AK102(3.17 - 7.79) Jet A(3.1-? - 5.90)

Nw M.oil(7-s4 - 1-0.39) AKI-03(7.79 - L0.04) oR Diesel(3-L7 - 8.49)

Surrogate Area Amount tRec

o-TerphenyL '7776A4 35.9 '79.'7
Triacontane 770524 4L.4 92.L

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Ter?h Suffi 2L670.6 25-SE,P-2012
Triacon Surr 18590.6 25-SF,P-2OL2

Motor Oil L3234.2 25-SFP-20L2

Gas
DieseI

AKL02
AK1O3
JeTA
Min Oi1

L85L7. 9 2A-SEP-201,2
15014.3 25-SFP-2042

L8929.5 25-SEP-20L2
9202.1 25-SEP-20L2
541,6.5 l_1_-AUG-20L2

L3440.7 09-MAY-2012
NAS Diesel L8324.0 24-AUG-20L2
Bunker C 91_55. 1, 24-AVG-20L2

qJF{s;S r ##H 
=" 
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Analytical Resources Inc.
TPH Quantitation Report

Data file:. /chem3/fid+a.!/2OL2LOO2.b/tOO2aO28.d ARI ID: VL48D
Method: /clrem3/fj-d{a.i/2OLzLoo2.b/ftphfid a.m Clienr rD:
Instrrrment: f id4a. i Injection: O2-OCT-2OL2 15:00
Operator: iIR
Report Date: LO/,3/20L2 Dilut,ion Factor: L
Macro: 24-AVG-2OL2
Calibration Dates: Gasz28-SEP-2Q1,2 Diesel:25-SEP-20]-2 M.Oil:25-SEP-20L2

FID:4A RESWTS
Compound RT Shift Height Area Method Range Total Area Conc

Toluene 1-.280 -0.01-2 8462 1-0763 WATPHG (To1 -Cl-2) 37LL32 20.04
V{ATPHD (CL2-C24) 233146 14. s6c8

cr_0
cL2
cL4
cL5
cr_8
c20
c22
c24
c25
c25
c28
c32
c34

L.553 0.003 934 L547
3.l-87 0.021 L'713 3093
4.099 0 -025 2844 3647
4.753 -0.003 3897 9938
5.352 0. 0l_0 L537 L62L
5. 903 0.000 9ss r-8i-6
5 -462 -0.007 548 5t-1_

7 .O34 0.0r-5 685 2L62
7.553 0. 0L0 454 864
7-'775 -0.019 305 27L
8.039 0.003 779 t_340
8.489 -0.00L r-51_5 r_585
9.31_0 0.009 LO72 2859
9.684 0.007 535 Lt79

Filter Peak LL.3'14 0.005 L4O9 1-395
c36
c38
c40

LO - O42 0 . 004 6!2 r_500
10.395 0. 002 746 500
LO -734 -0. 003 1050 '702

o-terph 6.O42 -0.001- 78L557 739440
Triacon Surr 8.915 -0.001- 700480 729L27

Range Times: NW Diesel (4.074 - 7 -543) AKI-02 (3
NW M.Oil(7.s4 - 10.39) AK103(7.

SuEogate Area Anount tRec

o-TerphenyL 739440 34.1 75.8
Triacontane 729L2'7 39.2 87 .2

M Indicates the peak uras manually integrated

Analyte RF Curve Date

o-Terph Surr 2L670.6 25-SEP-20L2
Triacon Surr 18590.6 25-SEP-20L2
Gas 18517.9 28-SEP-2OL2
Diesel 1-5014.3 25-SEP-20L2
Motor Oil L3234.2 25-SF'P-20L2
AKI_02 L8929 -5 25-SEP-20L2
AK103 9202.1_ 25-SEP-20L2
,JetA 54L6.5 l-L-AUG-2012
Min oil L344o.7 09-IvIAY-2012
NAS Diesel 1-8324.0 24-AVG-20L2
Brrnker C 9L56.L 24-AUG-20L2

//,/=

WATPHM (C24-C38) 81_188 6.13
AK102 (Cr-o-C2s) 497687 26.29
AKl-03 (C2s-C36) 62524 6.79

,'ET-A (Cr-0-C1-8) +51-528 83.36
MIN.OTL (C24-C38) 81188 6.04

BnNKERC (C10-C38) s762L7 62.93

NAS DrES (CLO-C24) 495029 27.02

.L7 - 7.79) .fet A(3.L7 - 5.90)
79 - L0.04) oR Diesel(3.1-7 - 8.49)

\dlF{#='ffiffi;eAS
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Analytical Resources Inc.
TPH Quantitation Report

Data file: /chem3/fid4a. i/2oL2Loo2.b/Loo2ao29.d ARr rD: vL4BE
Method: /ctJem3/fidqa.i/2ol2Loo2.b/frphfid4a.m Clienr rD:
Instrument: fid4a.i
Operator: 'JR
Report Date: LO/03/2012
Macro: 24-AVG-20L2
Calibration Dates: Gasz28-SEP-20L2 Diesel:25-SEP-20L2 M.Oit:25-SEP-201-2

FID:4A RESITLTS
Compound RT Shift Height Area Method Range Total Area Conc

Toluene L.282 -0.01-0 L0809 14860 WATPHG (Tol-C12) L43295 7.'74
WATPHD (eL2-C24) L42L72 8.88c8

c]_0
cL2
c1_4

c]_5
ct-8
c20
c22
c24
c25
c26
c28
c32
c34

L.544 -0. 006 1370 L934
3 .I82 0. 0r_7 442 922
4.099 0.025 7LO 764
4 .752 - 0 . 003 939 1_554
5.350 0.008 l_389 852
5. 903 0. 000 89s 1_71_8

6.464 -0.005 640 1_98

7.007 -O.OL2 557 686
7.550 0.007 637 1357
7.'778 -0.0L6 385 2L7
8.039 0.003 707 L498
8.488 -0.002 r-050 L269
9 . 31_3 0 . OL2 LO37 29LL
9.663 -0.01_4 477 3l_1

c36
c38
c40

Filter Peak lL.363 -0.005 151-3 L676
10.032 -0.006 6t_5 43A
L0.388 -0.00s 779 786
10.736 -0.002 l_l_l_5 5'72

o-terph 5.043 0.000 77794L 7L6899
Triacon Surr 8.91-5 0.000 662504 703531-

-il;;-;il";--."-;i";"ii;.;;;----;-;;;t----;;;;1;-.;;- 
--; .;;;-- 

-;";-;i;. i;-:-; ;;t------
Nw M.oiI(7.s4 - 1-0.39) AKI-03 (7 -79 - l-0.04) oR Diesel (3.L7 - 8.49)

Surrogate Area Amount tRec

o-TerphenyL 7L6899 33. l- 73 -5
Triacontane 703531 37.8 84. L

M fndicates the peak hras manually integrated

Analyte RF Curve Date

o-Terph Surr 2L6'7O -6 25-SEP-201-2
Triacon Surr 18590.6 25-SEP-20]-2
Gas l-85L7. 9 28-SEP-20L2
Diesel 1-501-4 .3 25-SEP-20L2
Motor oil 13234.2 25-SEP-20L2
AKI_02 L8929.5 25-SF,P-2012
4X103 9202.l_ 25-SEP-201,2
JetA 54L6.5 ]-1--AUG-20L2
Min Oil L3440.7 09-I'IAY-201-2
NAS Diesel 1-8324.0 24-AUG-20|2
Bunker C 9155.1- 24-AUG-2O12

bf,t,

Injectionz O2-OCT-2OL2 L6 z2L

Dilution Factor: L

IIIATPHM (C24-C38) 83335 5.30
AK102 (Cr-o-C25) L9s942 t-0.3s
AKr_03 (C25-C36) 63797 5.93

.]ET-A (Cl-0-C1-8) r4754L 27.24
MrN. OrL (C24 -C38 ) 83335 6.20

BUNKERC (C1-0-C38) 27s708 30. r-1_

NAS DrES (C10-C24) L92373 L0.50

\lF{ #$es #ffitr 5. T
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-c34 (9.663)
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,z,
/a/i/hz

Analytical Resources Inc.
TPH Quantitation Report

Dat,a filel. /chem3/fid4a. !/2OL2LOO2.b/LOO2a030.d ARr rD: VL48F
Method: /c];.em3/fLd4a.i/2oL2too2.b/ftphfid4a.m Client rD:
Instrumenu: fid4a.i Injection: O2-OCT-2OL2 L6242
Operator: iIR
Report Date: Lo/03/20L2 Dilution Factor: L
Macroz 24-AUG-20L2
Calibration Dates: Gas :28-SFP-20L2 Diese1 :25-SE,P-2QI2 M.Oil :25-SF,P-2012

FID:4A RESULTS

= = = = == = = = == = = = = = = =
Range Times: NW Diese1 (4.074 - 7.543) AKl-02(3.1-7 - 7.79) ,Jet A(3.L7 - 5.90)

Nw M.Oil (7 .s4 - L0.39) Axl-03 (7 -79 - L0.04) OR Diesel (3.l-7 - 8.49)

Surrogate Area Amount ?Rec

o-Terphenyl 748446 34.5 76.7
Triacontane 742684 39.9 88.8

M Indicates the peak rlras manually integrated

Analyte RF Curve Date

o-Terph Surr 2L570.6 25-SF,P-20L2
Triacon Surr 18590.6 25-SFP-20L2
Gas 1-8517. 9 28-SEP-2OL2
Diesel 1-5014.3 25-SEP-2OL2
Motor Oil 13234.2 25-SEP-20L2
AKI_02 L8929.5 25-SEP-20L2
AK103 9202.1 25-SEP-20T2
.fetA 54L6.5 1-1-AUG-20L2
Min Oil L3440.7 09-l.tAY-2012
NAS Diesel l-8324.0 24-AUG-20L2
Bunker C 9l-55.L 24-AVG-2OL2

=::::::= ==:=::= = == = = = =::::: =::::= = =:::'
WATPHG (To1-C12) 409878 22.L3
WATPHD (CL2-C24) 2248OL 1-4.04
WATPHM (C24-C38) 47775 3.51_
AK102 (C1-0-C2s) sL26s2 27.O8
AK103 (C2s-C36) 36L32 3.93

,JET-A (C10-Cl-8) 468293 86.46
MTN.OIL (C24-C38) 47775 3.55

BUNKERC (C10-C38) 55840r- 60.99

NAS DrES (CLO-CZ ) sLO625 27.87

:::::::= = = = = = =::= = = = = ::: :: = = =:: :::: = = = = =::::= = = =
Toluene L.2'70 -O.O22 L24L9 2LLLO
c8
c10
cl2
cL4
cl_6
ct_8
c20
c22
c24
c2s
c26
c2a
c32
c34
Filter Peak l-l-.361- -0. 008 L225 436

L.546 -0. 004 L23L 840
3.184 0.019 L732 3058
4.080 0.006 3876 8439
4.749 -0. 007 4455 7090
5.349 0.007 L687 L290
5 . 903 0. 000 854 r_604
6.457 -0.002 537 734
7 .034 0.0Ls s5s 978
7.530 -0.013 272 578
7 .814 0. 020 L535 2086
8.038 0.002 1"42 L5L
I . 506 0. 0t-6 5849 59L1
9.315 0.014 855 2376
9. 588 0. 01r_ 343 957

c36
c38
c40

L0. 050 0. 0l_L 47L L266
L0.392 -0.00L 536 254
LO .740 0. 002 81_1_ 1"22r

o-terph 6.O43 0.000 834489 748446
Triacon Surr 8.918 0.002 75L953 742684

s-JFqffim : ffiffiRg#
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%/,t-
Data file z /c.h.em3 /fidea. i/2ol2Looz.A/toozao31.d
Method: / chem3 / f id4a. i/ 2oL21,o02. b/ f tphf id4a. m

Instrument: fid4a.i
Operator: ,JR

Report Date: to/oz/zotz

Analytical Resources Inc.
TPH Q'uantitation Report

1 3690 L824L

ARI ID: VIJ48G
Client ID:
Injectionr O2-OCT-2QL2 L7 : 03

Dilution Factor: 1

Total Area Conc

Macro: 24-AUG-20L2
Calibration Dates: Gasz28-SEP-20L2 Diesel:25-SF,P-2QL2 M.Oilz25-SF,P-2O1-2

Compound RT
FID:4A RESWTS

shift Height Area Method Range

Toluene
CB

c10
cL2
cL4
cl5
clB
c20
c22
c24
c25
c26
c2a
c32
c34
Filter Peak LL.362 -0.007

L-27L -O.O2L
1.560 0 . 010
3.l_80 0.014
4.081 0.007
4.757 0.002
s.3s0 0.008
s.902 -0.001_
6.475 0.005
7.031 0.0L2
'7 .546 0.003
7 .794 0.00L
8.03s -0.001
8.489 -0. 001
9.299 -0.002
9.676 -0.00r_

1_06 0

3295
5394
4858
2TL4
r_3 58

945
L003
L523
2 005
226L
2866
2299
1403
L428
1_1_59

1105
L240

2794
3375
686r-

12888
2424
l-781
LL2O
2844
3425
2068
4L95
550 9

5404
3030

7LO
1"71_0

434
l-351

79L73L
790L9s

wATPHc (Tol-Cl2)
WATPHD (CL2-C24)
WATPHM (C24-C38)
AKl02 (C10-C2s)
AK103 (C2s-C36)

'JET-A (C10-C18)
MrN.OrL (C24-C38)

BUNKERC (C1-0-C38)

NAS DrES (C1-0-C24)

649L70 3s.06
3l-1_185 ]-9.43
1_9 90 05
860545
L597L2 L8 -44

776tLO L43.29
l_99005 1_4.81_

L052454 1t-4.95

l_5 . 04
45 .46

c36
c38
c40
o-terph

1_0.034 -0.004
t_0.391_ -0.00L
L0.745 0.008

853448 46 -58
6 .044 0 . 001_ 9l_0251_

Triacon Surr 8.9L5 0.000 785369

Range Times: NW Diesel(4.074 - 7-543)
NW M.Oil (7 .s4 - 10.39)

Surrogate Area Amount

AKr-02 (3. r-7 - 7 .79) 'Jer A(3 .L7 - s.90)
AKl-03 (7 .79 - 10. 04) oR Diesel (3 .17 - I .49)

tRec

8L.2
94 .5

o-Terphenyl
Triacontane

M Indicates the

79L73L
79 01_95

peak was

36.5
42 .5

manually integrated

Analyte RF Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKI_02
AKlO3

'JetAMin Oil
NAS Diesel
Bunker C

2L67 0 .6
l_8590.5
1_85L7. 9
l_6014 .3
L3234.2
L4929.5

9202.'1,
541_5.5

L3440.7
L8324 . O

91_s6.1

25-SEP-20L2
25-SEP-20L2
28-SEP-20L2
25-SEP-20L2
25-SEP-20L2
25-SEP-20L2
25-SFP-20L2
LL-AVG-2OL2
09-!tAY-201_2
24-AUG-20L2

24-AUG-2012

t Ss,r"i[i'ffi. - f,ffiffr{=*3 4-fl il h LJ+J *eFB'JiL'g'* &
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illnAnalytical Resources Inc.
TPH Quantitation Report

Data f ile z /chem3/fid4a. i./2oL2Looz.A/toozao32.d ARr.rD: vL48H
Method: /ch.em3/fi.d{a.i/2oL2Loo2.b/frphfid4a.m Clienr rD:
rnstrument: fid4a.i rnjection: o2-ocr-20L2 L7224
Operator: iIR
Report Date: TO/OS/ZOL2 Dilution Factor: l_

Macro z 24-AUG-201,2
Calibration Dates: Gas :28-SEP-20L2 Diesel :25-SEP-2QL2 M.Oil z25-SF'P-2OL2

FfD:4.A' RESULTS
Compound RT Shift Height Area Method Range Total Area conc

Toluene L.272 -0.020 L2'185 L7820
c8
cr-0
ct2
cl_4
c1_6

c]"8
c20
c22
c24
c25
c26
c28
c32
c34

1_. 550 0 . 0L0 t_087 2788
3.1_8r_ 0.016 22so 3003
4.042 0.008 3458 8946
4.753 -0.003 3260 SssL
5.353 0. 011 L49L l_981_

5. 903 0. 000 1056 1845
6 .469 0 . 000 1-057 792
7.030 0.01_L L292 404'7
7 .548 0.005 L302 3L37
7.798 0.005 L424 1202
8.039 0.003 L499 2426
8.489 -0. 001 29L4 3592
9.311 0. 010 1_895 4922
9.674 -0.003 l_066 s22

Filter Peak 1L.370 0.001 L392 505

WATPHG (To1-CL2) 432632 23.36
WATPHD (CL2-C24) 2so82a 1s.66
WATPHM (C24-C38) L72638 1_3.04
AK102 (Cr_0-C25) s56058 29 -9O
AK103 (C2s-C36) 1_4s883 1_5.85

.fET-A (C1-0-C18) 47L732 87.O9
MrN.OrL (C24-C38) 172638 L2.84

BUNKERC (C1_0-C38) 73L9]-4 79 -94

NAS DrES (C10-C24) Ss9276 30.s2

c35
c38
c40

1_0. 044 0. 005 1034 1885
l_0.389 -0.004 970 532
10.75L 0.014 l-1_59 1956

o-terph 6.O44 0.001- 80929L 724760
Triacon Surr 8.9L7 0.002 705773 7L8573-il;-;il;--"*-;;;i (;.;;;- --; .;;.t----;;;;1;-.;;- -:; ;;:::;;;:;i;. i'=::; ;;;------

Nw M.oil (7. s4 - 10.39) AKI-03 (7 .79 - 1-0.04) oR Diesel (3.17 - 8.49)

Surrogate Area Amount tRec

o-Terphenyl 724760 33 .4 74.3
Triacontane 71-8573 38.7 85.9

M Indicates the peak was manually integrated

Analyte RF Curve DaEe

o-Terph Surr 2L6'7O.6 25-SEP-2OL2
Triacon Surr 1-8590.5 25-SEP-20L2
Gas 1-851-7. 9 28-SEP-20L2
Diesel 1501-4 .3 25-SEP-20L2
Motor Oil L3234.2 25-SEP-20L2
AKl_02 L8929.5 25-SEP-20L2
AKl_03 9202.1_ 25-SEP-20L2
iletA 54L5.5 11-AUG-20L2
Min Oi1 1-3440.7 09-l'lAY-2012
NAS Di-esel L8324.0 24-AUG-201-2
Bunker C 9156.1 24-AUG-2OL2

L.jB{ffiH : ffi*}ffip#
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firstfisrb@
INCORPORATED

CLEAI.IED IPHD ST RROGATE RECOVERY SIJMIIARY

Matrix: Water

(oTER) o-TerphenyJ-

Client ID

QC Report No: VL48-Landau Associates
Project: Cornwal-l-

0001020.400-s10

OTER TOT OUT

MB-100112
LCS-100112
LCSD-100112
wil-IsD-0924:-2
vfir-1,6D-0924I2
MW-14D-0924I2
MW-15S-092412
MW-r63-092412
MW-1 4S-0 924I2
MW-13D-092412
MW-DUP-O924L2

Log

84.9?
81.58
19 .92
82.LZ
12 .IZ
19 .82
75.88
73.58
7 6.82
8r.22
14.32

LCS/MB LIMITS

(so-1so)

QC LIMIIS

(s0-l_s0 )

Prep Method: SW3510C
Number Range: I2-I8901 to 12-18908

Page 1 for VL48
FORM-II TPITD

'q\-Fq"f, F,*. *-"- tu$iA.FE-4$--#s*r



firs5fiSeb@
INCORPORATEDORGAI{ICS A}TATYSIS DATA SIIEET

NWTPHD by GClFID-SiIica and Acid C]-eaned
Page 1 of 1

Lab Sample ID: LCS-10011, O"
LIMS ID: 12-18901
Matrix: Water
Data Rel-ease Authorized:
Reported: I0/03/1.2

Date Extracted LCS/LCSD: 1,0/01,/1,2

Date Anal-yzed LCS: L0/02/L2 L4:I3
LCSD: I0/02/12 14234

Instrument/Anal-yst LCS: FID/PKC
LCSD: FID/PKC

Spike
LCS Added-LCS

Sample ID: LCS-100112
LCS/LCSD

Report No: VL48-Landau Associates
Proj ect : Cornwal-.1-

0 0 0 r. 0 2 0 . 4 0 0 - s 1 0
Date Sampled: 09/24/12

Date Received: 09/25/12

SampJ-e Amount LCS:
LCSD:

Fina] Extract Vo]ume LCS:
LCSD:

DiLution Factor LCS:
LCSD:

LCS Spike
Recovery LCSD Added-LCSD

500 mL
500 mL
1.0 mL
1.0 mL
1.00
1.00

I,CSD
R€cow€ry

Diesel

o-Terphenyl-

Results reported in mgll,
RPD cal-cul-ated usj-ng sampJ-e concentrations

2.22 3.00 74.01 2.78 3.00 '12.12 1.8r

TPHD Sunogate Recovery

LCS LCSD
81.5? '79.92

per SW846.

FOR!! III
f !!4F--F* , j%._F{,ft!F-uH [-€.*-'e^ uis! rr" r--&%



Analytical Resources Inc.
TPH Quantitation Report

Data file z /clr..em3/fid4a. i/2oL2Loo2.b/Loo2ao23.d ARr rD: vrJ4Srrcswl
Method: /chem3/fi.d0a.i/2oL2too2.b/ftphfid4a.m Clienr rD:
fnstrumenU: fid4a. i
Operator: iIR
Report Date: Lo/03/20L2

c8
c]_0
cL2
c14
cr_6
c1_8

c20
c22
c24
c25
c26
c28
c32
c34

l_.573 0.023 394L 9436
3.L7't- 0.005 73249 8l_970
4.O1L -0.003 200404 185704
4.75:l -0.004 328L40 497932
5 .342 0. 000 s227L8 6r_7003
s.908 0.00s 426984 53L269
6.470 0.001 298653 423335
7.01_8 -0.001_ 145323 2LI3L5
7.542 -0.001_ 37079 77392
7 .793 -0.001_ 1,4557 34L20
8.037 0.001 59Ll_ L2L4L
8.490 0. 000 L523 2LLL
9.3r_5 0.0r_s 627 1_335

9.675 -0.002 109 43

c35
c38
c40

1_0.038 -0.001 162 L75
10.397 0. 004 344 2L3
LO .744 0. 007 660 377

o-terph 6. 048 0. 005 938190 794996
Triacon Surr I .920 0. 004 '759L'76 750831- NAS DrES (C10-C24) ZOS3r-r-r-5 LL20.4s

=;;;=ffi;;==""=ffi"ii;=;;=-=;;;====;;;;i;:;;===;;;;===;"=i;=;=:=;t;;;======
Nw M.oil(7.54 - 10.39) AK103 (7.79 - 10.04) OR Diesel (3.L7 - 8.49)

Surrogate Area Amount SRec

o-Terphenyl 794996 36.7 81-.5 M

Triacontane 750831 40.4 89.8

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Terph Su:rr 2L67O.6 25-SEP-20t2
Triacon Su:rr 18590.5 25-SF.P-2OL2
cas 1-85L7.9 28-SEP-20L2
Diesel 15014.3 25-SF'P-2OL2
Motor Oil L3234.2 25-SEP-2OL2
AKl_02 L8929.5 25-SFP-20L2
AKI_03 9202-L 25-SEP-20L2
,JetA 54L6.5 11-AUG-20],2
Min Oil L3440.7 O9-MAY-20L2
NAS Diesel l-8324.0 24-AUG-20L2
Bunker C 9l-56.1 24-AVG-20L2

/A,/,

Injectionz O2-OCT-20L2 14 :L3

Dilution Factor: 1-

Macro: 24-AVG-2012
Calibration Dates: cas -.28-SEP-2OL2 Diesel :25-SEP-20]-2 M. Oil :25-SEP-2OL2

FID: 4A RESIILTS
Compound RT Shift Height Area Method Range Total Area Conc

Toluene I.279 -0.013 L2527 L5487 WATPHG (To1-C1-2) :862290 208.57
WATPHD (CL2-C24) tt7530s8 1r-09.20
WATPHM (C24-C38) 173918 13.14
AKI-02 (Cr-0-c2s) 20s82L62 r-087.31_
AK103 (C25-C35) LL7426 L2.76

JET-A (C10-Cr-8 ) L5 432739 2849 .2L
MrN.OrL (C24-C38) r739a8 L2-94

Filter Peak 1L.370 0.00L 1139 1339 BIINKERC (C10-C38) ZO70'O34 226L.34

qu$Kffiffi , ffiffitrE?



11(oc)uuO l! H ll, l\,3F.(tdg'Eooo,
3tsJ3O<r..Tl

!HHOHtfufuo0, i).. 1..tnoo
lD +. (1\

-lo
fr T roo-{+03x(DF(^rll-lr)\Fr)a) (t) ts F'E+qFr.+ ]: 0,

Gl+ \
trjo
P
trj
Poo
l\,
5\Foo
t$oo
r$
GI
q

()o
o-E fHo ln
c-t<i3lL-tf(+co=oTo

f
l! .t
3LorocttOts.'t c-+

Ol

o
N
{Jl

oo
Gl+

e
t\)

-c14 (4.751)

-c20 (6.470)

Y (x10^6)

o
(t

-cls (5.908)

-c16 (5.342)

P
o

oo
o€

oo
Oi{

tr.l -

+-

('|-

Or-

-c10 (3.171)

-c12 (4.O71)

-c22 (7.O18)

-c24 <7.5'42)

-c25 (7.793)

-c26 (8.037)
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FID:4A-2C/ntX-r VIJ4SIJCSWL FID:4A SIGNAL

aa
c
o
U
6

F

I,IANUAJ, INTEGRATION

1. Baseline correction
APeak not found

( 5. \$kimmed surrogate

,/1 ./I/ ,tArralyst : ,/ L. Date: h/h,

,* #fidf # 6,:[ *:&$'$s*'3'r=,Ei:fr



Analytical Resources Inc.
TPH Quantsitation Report

Data f ile: /chem3/fidaa. i/2OL2LOO2.b/LOO2aO24.d ARI ID: VL4SLCSDWI-
Method: /chem3/fid4a.i/2oL2Loo2.b/ftphfid4a.m Client rD:
Instrument: fid4a.i
Operator: iIR
Report Date: LO/03/20L2
Macro: 24-AUG-2OL2
Calibration Dates: Gas :28-SF.P-2QL2 Diesel :25-SF,P-20]-2 M.Oil t25-SEP-20L2

FID: 4A RESITLTS

:::::::=======:l=====:::::===::::::=====::::=====::::::===:::::========:::11=::::===:::"
Toluene L.31-3 0.021- 5L59 34L2 WATPHG (Tol-C12) 37Bl-550 2O4.2L

WATPHD (CL2-C24) L743L8L6 1088.s1
WATPI{IrI (C24-C38) 1914L8 L4.46
AXl-02 (C10-C25) 20208433 LO67.s6
AK103 (C2s-C35) 1-19070 L2.94

.JET-A (C10-Cl-8) L4966556 2763.L5
MrN. OrL (C24-C38) r-9r-41-8 L4.24

Filter Peak i-l-.38L 0.01-2 988 9L9 BLNKERC (C10-C38) 20336372 2221-.07

Injection z O2-OCT-2OL2 L4 234

Dilution Factor: l-

c8
c10
ct2
c14
ct_6
c18
c20
c22
c24
c2s
c26
c28
c32
c34

L.557 0.01_7 3730 8450
3. L59 0.003 72837 79564
4.O1L -0.003 L95605 L87826
4 .'7sL -0. 004 308974 483203
5 .342 0. 000 511785 753844
5 . 905 0. 003 4to99L 501_488
6 .47L 0. 002 292770 456558
7.019 0.000 L40286 2046s7
7 .s42 -0. 001 34009 67s67
7 .795 0.00L 1_451-5 26743
8.035 -0.001 6055 1r-307
8. s05 0.016 s382 7993
9 .3L2 0. 01_l_ 940 L432
9 -674 -0.003 1,70 r87

c36
c38
c40

10.045 0.007 338 349
10.394 0.002 4I9 r_80
1_0.739 0.002 682 489

o-terph 6.O47 0.004 89851-3 '779286
Triacon Surr 8.919 0.003 71-0880 74L292 NAS DrES (CLO-C24) 2OL449s4 1099.38

Range Times: NW Diesel (4.074 - 7.543) AKl-02(3.1-7 - 7.79) rfet A(3.L7 - 5.90)
Nw M.Oil(7 -s4 - L0.39) AKL03 (7.79 - 1-0.04) oR Diesel(3.r2 - 8.49)

Surrogate Area Amount tRec

o-Terphenyl 779286 35.0 79.9 M

Triacontane 74L292 39.9 88.5

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Terph Su:rr 2L670.6 25-SEP-2OL2
Triacon Surr L8590.5 25-SEP-20L2
Gas 1851-7. 9 28-SF,P-2OL2
Diesel 1-60L4 .3 25-SEP-20L2
Motor Oil L3234.2 25-SF,P-2OL2
AKt_02 18929.5 25-SEP-20L2
AK103 9202.1 25-SEP-201,2
.tetA 5416.5 11-AUG-2OL2
Min Oi1 L3440.7 09-MAY-20L2
NAS Diesel l-8324.0 24-AUG-2OL2
Bunker C 9L56.L 24-AIJG-20L2
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FID:4A-2C/NTX-T VIJ4SIJCSDWI- FID:4A SIGNAI'

II{ANUAI INTEGRATION

1-. Baseline correction
4-Peak not found

( s.)skimmed surrogate

Anaryst ' / (
Dare: /*/-

\"rgdffiffi " ffiil,sffitrr-*



alsius?b@
INCORPORATED

TOTAL DIESEIJ

09 / 25 /L2

CLient ID

R.A}{GE HIDROC,ARBONS -EXTRACT ION

ARI Job: VL48
Project: Cornwal-l-

0001020.400-510

REPORT

Matrix: Water
Date Received:

ARI ID
Samp
Arnt

! l_nal-
Vol-

Prep
n-+ ^UA LE

L2-18901-100112MB1
L2-L8901-100112LCS1
L2-L8901-100112LCSD1
L2-L8 90 1-VL4 8A
LZ- LdJUZ-VlJ4dE
1-2-18 903-VL4 8C
12-18 90 4 -VL4 8D
12-1.8 905-VL4 8E
L2-L8 90 6-VL4 8 F
L2-L8 90? -VL4 8G
L2-L8908-VL48H

Method Bl-ank
Lab ControL
Lab Control- Dup
MW-r5D-0924L2
Nfti-L6D-092412
vM-L4D-092412
MW-15S-0 92472
MW-16S-092412
MW-14S-0 924I2
MW-13D-0 9241.2
MW-DUP-092412

500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL

1. UU ML
1.00 mL
1.00 mL
1.00 mL
1.00 nL
I. UU ML
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL

r0 /01/12
70 / 0r /12
1.0/01./1.2
r0/07/12
70 / 0r /12
1,0/01,/12
ro/0r/12
1.O/O1./1.2
ro/ot/12
ro/0r/1,2
ro/01,/t2

Diesel Extraction Report
E .F f,rts ff3 riff fft fffi /:# * e:lT iLW# EJSJ& J J



ORGAI.IICS AI.IALYSIS DATA SHEET
TPHG by Method lilYllIPHG
Matrix: Water

Data Rel-ease Authorized:
Reported : 70 / 02 / 1,2

ARI ID Client ID

QC Report No:
Drn-i anl- .
!rvJvve.

Event:
Date Sampled:

Date Received:

Anal-ysis
Date DL

ANALYT|GAL (A
RESOURCES\g

VL4 8 -Landau As s oci ua JI"OR"ORATED
Cornwa.l-.1-
0001020.400-510
09/24/12
09/2s/12

Range Result

MB-100112 Method B]ank
12-1.8901

vL4 8G r'[vt-I3D-0924I2
]-2-L890-1

L0/0r/12
PID2

]-0/01,/1.2
E LDZ

1.0 Gasoline < 0.25 U
HC ]D
Tri-fl-uorotol-uene 1018
Bromobenzene 98.48

1.0 Gasoline 0.33
HC ID GRO
Tri f l-uorotol-uene 10 7 ?
Bromobenzene 101t

Gasol-ine val_ues reported in mgll, (ppm)

Quantitation on totaL peaks in the gasoline range from Toluene to Naphthal-ene.

GAS: Indi-cates the presence of gasoline or weathered gasoJ_ine.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

FORM I tJ?"f,ffiq ' ffif;ftiF{4ffitu-l#-r!4E# #



Analytical Resources Inc.
BETX/cas Quantitation Report

Dara f ile 1: /chem3/pid2.i/L00LL2-L.b/1,001_a009.d ARr rD: MB1OO1
Dara f ile 2: /chem3/pid2. i/1001_L2-2.b/L001a009.d Client rD:
Method: /chem3/pid2.i/I001-L2-2.b/PrDB.m rnjection Date: o1-ocT-2012 L3 z4'7
Instrument: pid2.i Matrix: WATER
Gas Ical Date: 24-SEP-20L2 Ditution Factor: 1.000

::::=:::l=:::::=:: =l3l=3313=== =======

FID Surrogates

RT Shift Height Area tRec Compound

7 .L7L -0 . 010 3485 45074 101. 1 TFT (Surr) ."--
1-4.780 -0.01L L92O ]-9562 98.4 BB (Surr)

PETROLEI]M HYDROCARBONS (FID)

Method Range RF Tota1 Area* Amount

WATPHG ToL-C12
8015C 2MP-TMB
AK101 nC5 -ncl-0
NWTPHG To1-Nap

9.05 to t7.5'7) 356871-
3.70 to 1,5.72) 745375
4 . 1-5 to L4 .45\ 595259
9. 05 to 18 . 58) 373460

1 0.000
1 0.000
0 0.000 i-
1_ 0.000

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area

= = =:::::=::::::=:l= :=:::= ::: =::=::l :=:l= ::i:::::= = = = =

PID Surrogates
RT Shift Response tRec Compound

7.196 -0.01-0 1-4236 105.2 TFT(Surr)
L4 .798 -O .01,2 20548 1OB . 5 BB (Surr) -

sw80218 (PrD)

RT Shift Response Amount Compound

ND Benzene
Toluene /

ND Ethylbenzene
ND M/P-Xylene
ND O-Xvlene
ND MTB;

\ fndicates Peak Area was used for quantitation instead of Height
{ Indicates peak was manually integrated
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Analytical Resources fnc.
BETX/Gas Q'uantitation RePort

Data file r-: /chem3/pid2.i/l-o01L2-!.b/Lo01a013.d ARr rD: vl,4gc
Data file 2: /chem3/pid2.i/LooLL2-2.b/L001a013.d CIienr rD: MW-13D-0924L2
Method: /chem3/pid2.i/LooLL2-2.b/PrDB.m Injection Date: oi.-ocT-2012 i-5:58
Instrument: pid2.i Matrix: WATER
Gas Ical Date: 24-SEP-20L2 Dilution Factor: 1.OOO

::::= :::1 =:::: : = : : = lll= 3 3 1 3 = = = = = = = = = = = = = = = = = = = = = = = = = = =

FID Surrogates

RT Shift, Height Area *Rec Compound

7.L77 -0.004 3679 45995 L06.7 TFT(Surr)
L4.783 -0.008 L97L 2OO7L l-01-.0 BB (Surr)

PETROLET]M HYDROCARBONS (FID)

Method Range RF Total Area* Amount

WATPHG Tol-C12
801_5C 2MP-TMB
AK101- nC5-nC10
N$ITPHG ToI-Nap

9.05 to L7 .57) 3s6871 94508 0.25s M

0. 0r-6 M

0.0L0 M

0.325 M /

3.70 Uo L5.72) 745375 L22LO
4 . l-5 to 1-4 . 45 ) 595259 6028
9.05 to l-8.58) 373460 L2L792

M Indicates manual integrat,ion within r€rnge

* Surrogate areas are subtracted from Total Area

= = =:-::=::::::=::=:=:::=:::=::=i::::=::= ::=l::i= == = =

PID Surrogates
RT Shift Response tRec Compound

7 .20L -0.004 14981- 110.7 TFT (Surr)
L4.802 -0.007 2OsO9 108.4 BB (Surr)

sw802L8 (PrD)

RT Shift Response Amount Compound N/
6.402 -0.005 L52 0.15 Benzene

.1i \J*
w\r!

ND
ND
ND
ND
ND

Toluene
Ethylbenzene
M/P-xylene
O-Xylene
MTBE

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak was manually integrated

uE{#fl5 : 6$&$ff$-Fffi
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MANUA], IMTEGRATION

-1
Q. Baseline correction
3. Poor chromatography
@. Peak not found
4. Totals calculation

5. Other

Analyst 41tJ Dare: -l+/* /o/"/,
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TPHG WATER SURROGATE

Arsifisrb@
RECOVERY SUMMARY 

INCORPORATED

QC Report No: VL48-Landau Associates
Project: Cornwa.l-l-

Event: 0001020.400-510

TOT OUT

ARI Job: VL48
Matrix: Water

Client ID
MB-100112
LCS-100112
LCSD-100112
MW-I3D-0924I2

(TFT) : Trifl-uorotol-uene
(BBZ) : Bromobenzene

Log Number Range z 12-1"8 907 to

LCS/MB LIMITS QC LIMITS
(80-120) (80-l_20)
(80-120) (80-120)

t2-L8901

1018 98.48
104? 98.88
1038 98.58
10 7 t 101?

0
n

n

FORM II TPHG

Page 1 for VL48 *.'q&*rffr,ifi fHf,ft,'#Ea E F



ANr.-_.-^- a
oRcAnrcs Ar.rAr,ysrs DA'A sHEEr ft-"T#$tr'9
TPHG by Method NWTPHG Sampte ID: LCS-100112
Page 1 of 1 LAB CONTROL SAMPLE

Lab Sample ID: LCS-100112 QC Report No: Vl48-Landau Assocj-ates
LIMS ID: ]-2-78907 pro j ect : Cornwa]]
Matrix: Water .A Event: 0001020.400-510
Data Rel-ease Authorized:,,fl Date Sampled: NA
Reported: 7O/02/I2 '' Date Received: NA

Date Analyzed LCSz 1,0/0I/I2 12250 purge Vol-ume: 5.0 mL' LCSD: L0/0L/1.2 13;1-9
Instrument/Analyst LCS: PlD2/JLW Dilution Factor LCS: 1.0

LCSD: PID2/JLW LCSD: 1.0

' Spike LCS Spike IrCSDArralyte Lcs Added-LCS Recovery LCSD Added-LCSD Recovery RpD

Gasol- j-ne Range Hydrocarbons 1. 14 1. 00 114t 1. 11 1. oo 111t 2.'tz

Reported in mgll, (ppm)

RPD cal-cul-ated using sample concentrations per SW846.

IPHG Suuogate Recoverl

LCS LCSD
Trifl-uorotol-uene 104? 103?
Bromobenzene 98.88 98.58

FORM TII t Ei*s# tr--: ffiffiJ:F E f ffi



Analytical Resources Inc.
BETX/cas Quantitation Report

Data f iIe L: /chem3/pid2. i/i-0011,2-L.b/L001-a00T.d ARr rD: Lcsloo]-
Data file 2: /chem3/pid2.i/)-ooLl2-2.b/too1ao07.d Clienr ID:
Method: /chem3/pid2.L/1-oo]-]2-2 .b/PTDB.m Injection Date: 01-OcT-2012 t2:50
Tnstrument: pid2.i Matrix: WATER
Gas Ical Date: 24-SEP-2OI2 Dilution Factor: 1.000

::::= l::i =:::::=:: =lll=3313=

FID Surrogates

RT Shift Height Area SRec Compound

'7 .175 -0.005 3600 s21-96 A04.4 TFT (Surr) /
L4.784 -0.007 1,928 20344 98.8 BB (Surr)

PETROLET]M HYDROCARBONS (FID)

Method Range RF Totsal Area* Amount

WATPHG Tol-C12 ( 9. 05 to l-7.57) 355871 405355 1.1-35 M

801sC 2MP-TMB ( 3.70 to L5.72) '74s37s 882966 1.18s M

AK101 nC5-nC10 ( 4.16 to 14.45) 595259 71,3286 1.198 M ,/
NWTPHG ToI-Nap ( 9. 05 to 1-8.58) 373460 426392 t.L42 M '

M Indicates manual integration within range

* Surrogate areas are subtracted from Tota1 Area
Range marker RTts are set by daily RT standard

PID Surrogates
RT Shift Response SRec Conpound

7.200 -0.005 15350 Ll-3.s TFT(Surr) '/
14 .8O2 -0. 007 21076 1lL.3 BB (Surr)

sw8021_B (PrD)

RT shift Response Amount Compound ,n /

d.4oo -;.;;, ;;;; 
-;.;;. 

;;;";. \S'
9 -I6L -0.005 29060 46.84 Toluene n)12.001- -0.009 6719 1-2.54 Ethylbenzene -/ J-- -\.-r

:.2.1-5L -0.006 2ss2s 47 .44 U7e-Xytene / 
\t\?\l '

13 . 054 -0. 009 9743 21.98 O-Xylene
4.0ss -0.012 LLt2 2.86 MTBE

A fndicates Peak Area was used for quantitation instead of Height
N Indi-cates peak was manually integrated

F d4 *- r'4F' J-&*&l% J E P-



-Benzene <6.377>

-nCB (4.716)

-nC9 (11.584)

-nClO-Decane (14.542)

IJodecane <L7.464)

-nC13 (18.273)
-Naphthalene <t8.476>

-HTBE (4.022)
-hC6 (4.250)

Benzene (11.982)

-BB(Sum) <L4-784)

-0 Xglene (13.045)

(rlOtototo|o,{
ooN+o\@o

lpentane (3.790)

-TFT(Surr) <7.L75)

Toluene (9.140)

H,P Xylene <L2.1-4?>

1,2,4-Trimethglbenzene <L5.6L9>
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MANUA], INTEGRATION

Baseline correction
Poor chromatography
Peak not found
Totals calculation

Other
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Analytical Resources Inc.
BETX/cas Quantitation Report

Dar,a file t-: /chem3/pid2.i/100112-1.b/L001"a008.d ARr rD: LCSD1001
Data f i1e 2 : /chem3/pid2. i/t_001L2-2.b/t}01a008. d Client rD:
Method: /chem3/pid2.i/Lojll2-2.b/PrDB.m rnjection Date: ol"-ocT-2012 l-3: t_9
Instrument: pid2.i Matrix: WATER
Gas Ical Date: 24-SEP-20L2 Dilution Factor: 1.000

::::=l::l=::::==:: =l==3!1i==========

FID Surrogates

RT Shift Height Area ?Rec Compound

7 .I74 -0 .007 3548 51_128 L02.9 TFT (Surr)
14.782 -0.009 L922 2042L 98.5 BB (Surr)

PETROLEUM HYDROCARBONS (FID)

Method Range RF Total Area* Anount

WATPHG ToI-C12 ( 9.05 to 17.57) 3s68?L 395082 t.loz M

8015C 2MP-TMB ( 3.70 Eo t5.72) 745375 846832 1.135 M
AK101 nC5-nC10 ( 4.1-5 to 14.45) 595259 586581 1.1_53 M

NVITPHG Tol-Nap ( 9.05 to 18.58) 373460 4t9474 1.i-oz M ./

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area

= = =:::::=::::: :=:l= := :::=::: =::=i:: 1:=::= ::::::::= = = = =

PID Surrogates
RT Shift Response ?Rec Compound

7 .1,97 -0.009 I47I4 108. 8 TFT (Surr) r
14 . 800 -0.009 20764 109. 7 BB (Sun)

sw802L8 (PID)

RT Shift Response Amount Compound

5 . 400 - 0. 007 3a94 3 .22N Benzene
9.150 -0.007 28130 45 .34 ToLuene

II .999 -0.01-1- 5934 L1. 07 Ethylbenzene
L2 .].60 - 0. 008 23778 44.L9 M/p-Xylene
L3.062 -O.oLl- 8950 20.22 O-Xylene

ND MTBE

A Indicates Peak Area was used for quantitation instead of Height
N fndicates peak was manually integrated

tror*
v
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INORGAI.IICS AI.IAIYSIS DATA SHEET
DISSOLVED METALS
Paqe 1 of 1

Lab Sample ID: VK65A
LIMS ID:12-18405
Matrix: Water
Data ReLease Authorized
Reported: I0/08/12

firsbfisrb@
INCORPORATED

Sanple ID: !fi{-15D-O924L2
SAI4PLE

QC Report No: VK65-Landau Associates
Project: Cornwall-

0001020.400-510
Date SampJ-ed: 09/24/12

Date Received: 09/25/!2

Prep Prep Analysia Analysis
t'teth Date Method Date CAS Nr:nber Analyte RL 1u1qt/L A

200.8 09/2'7 /).2 200.8 1,O/O2/12 7 440-38-2 Arsenic 0.5 0.5 U

200.8 09/27 /1,2 200.8 70/0I/12 7440-50-8 Copper 0.5 0. s U

200.8 09/27/12 200.8 70/0I/1.2 1439-92-1 Lead 0.1 0.1 U

200.8 09/21/I2 200.8 1,0/05/1,2 7439-96-5 t'langanese 5 189
200.8 09/27/12 200.8 10/01./1.2 7440-66-6 zinc 4 4 U

U-Anal-yte undetected at given RL
Rl-Reporting Limit

FORlrt-I
L-.fEiffirE" ffi#Fffi'_ffi



INORGANICS AI'IALYSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1

ANALYT|C.:LG@

ft="T"ulotro'=o

Sanple ID: lfit-16D-O924L2
SAf'{PIJE

Lab Sample ID: VK65B i QC Report No: VK65-Landau Associates
LIMS ID z 1-2-18406 ,' / Pro j ect : Cornwal-l
Matrix: Water f\\,4/ 0001020.400-51_0
Data Release Authorizedpf]- Date Sampled: 09/24/1,2
Reportedz L0/08/12 Y I Date Received: 09/25/12,J

Prep Prep Analysis Analysie
Meth Date t{ethod Date CAS Nunber Anal-yte RL 1u1gt/L O

200.8 09/27/1.2 200.8 1,O/02/1,2 7440-38-2 Areenic
200.8 09/2-t /1,2 200.8 I0/0I/1,2 7440-50-8 Copper
200.8 09/21/'12 200.8 I0/01,/1,2 1439-92-1 Lead
200.8 09/2'7 /12 200.8 I0/05/1,2 2439-95-5 lrlanganese
200.8 09/2'7 /12 200.8 1.0/Ot/12 7440-66-6 Zinc

U-Anal-yt.e undetected at given RL
Rl-Reporting Limit

0.5 0.7
0.5 0.5
0.1 0.1 u

5 391
450

FORM-I



INORGA}UCS ANAIYSTS DATA SHEET
DISSOLVED METALS
Page 1 of 1

Lab Sample ID: VK65C
LIMS IDz 12-1-8401
Matrix: Water AI\ i /
Data ReLease Authori-zed ,l\Al^/
Reported: IO/08/1,2 )C'f

\_/

ANALYTICALT]t|
RESOURCES\Y
INCORPORATED

Samp1e ID: t'tll-14D-O924L2
SAt{PLE

QC Report No: VK65-Landau Associates
Proj ect : Cornwal-1

0001020.400-510
Date Sampled: 09/24/72

Date Received: 09/25/12

Prep Prep Analysie Analysis
!!eth Date l4ethod Date CAS Nunber Analyte RL VS/L A

200.8 O9/27/I2 200.8 10/02/1,2 7440-38-2 Argenic '1. 2
200.8 09/27/1,2 200.8 1,0/0I/72 7440-50-8 Copper 0.5 0.5 U

200.8 09/27/12 200.8 10/01/1,2 7439-92-1, Lead 0.1 0.1 U

200.8 09/21/I2 200.8 10/02/12 7439-95-5 Manganeee 2 L,34O
200.8 09/27/12 200.8 lO/01/I2 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I
S, illilf L,--rq {,8F,€"-FE-*--".=
T !Lr##' G#&U&



INORGAI{ICS ANALYSIS DATA SIIEET
DISSOLVED MEIAIS
Page 1 of 1

Lab SampJ-e ID: VK65D
LIMS IDz L2-L8408 ,

Matrix: Water fN(,
Data Rel-ease Authorizedffi
Reported: 10/08/1,2 

^ 
|

\./

Prep Prep Anal.ysis Analysia
f'leti Date !{ethod Date CAS Nunber Anal.yte

Arstfisrb@
INCORPORATED

Sample ID: MliI-155-O924L2
SAMPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-1

0001020.400-510
Date Sampled: 09/24/72

Date Received: 09/25/1,2

]ulst/L O

200.8 09/27/!2 200.8 1.0/02/1.2 744O-3A-2 Arsenic 0.5 0.9
200.8 09/21 /I2 200.8 1,0/01,/12 7440-50-8 Copper 0.5 0.5 U

200.8 09/27 /1,2 200.8 I0/0I/12 7 439-92-I Lead 0.1 0.1 U

200.8 09/27 /1,2 200.8 10/02/12 7439-96-5 Manganese 1 375
200.8 09/27/1.2 200.8 l0/0I/I2 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
Rl-Reportj-ng Limit

FOR!!-I
E lrJjF-E* , #*,+=FJ-
v Eae q-+# %"Ei€U r-J



TNORqANICS A}IAIYSIS DATA SHEET
DISSOLVED MEIAIS
Page 1 of 1

Lab Sample ID: VK65E
LIMS ID: I2-I8409 a ,

Matrix: Water l\\l I
Data Rel-ease Autho rizea\W
Reported: L0/08/12 I. /t/\/

#s:nstb@
INCORPORATED

Sanple ID: tfiI-165-O924L2
SAMPLE

QC Report No: VK65-Landau Associates
Project: Cornwall-

0001020.400-s10
Date Sampled: 09/24/I2

Date Received: 09/25/1,2

Prep Prep Analyeia Arral.ysis
Meth Date l{ethod Date C,AS Nunber Anal.yte Rt 1u1gt/L A

200.8 O9/2't/12 200.8 1,O/02/1.2 744O-3A-2 Arsenic 0.5 0.5
200.8 09/21/12 200.8 1,0/01,/1.2 7440-50-8 Copper 0.5 0.5 U

200.8 09/21 /I2 200.8 Io/01./1.2 1 439-92-I Lead 0.1 0.1 U

200.8 09/27 /I2 200.8 1,0/02/12 7439-96-5 Manganeae l- 328
200.8 09/21 /I2 200.8 1,0/01,/L2 7440-66-6 Zina 4 27

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-I
q..5tdffiFq " ffiffi'Fffi.8-t



INORGAIIICS AIiIALYSIS DATA SHEET
DISSOLVED METATS
Page 1 of 1

Lab Sample ID: VK65F
LIMS IDz L2-L84L0
Matrix: Water
Data Re.l-ease Authorized
Reported: 70/08/L2

irsbilsrb@
INGORPORATED

SampJ.e ID : t'1lr-145-O924L2
SAt'tPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-L

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/),2

Prep Prep Anal-ysie Analysis
Meth Date Method Date CAS Nr:nber Anal.yte RL Vgt/L O

200.8 09/27 /L2 200.8 '1.0/02/1,2 7440-38-2 Arsenic 0.5 0.8
200.8 09/21/72 200.8 \0/01/12 7440-s0-8 Copper 0.5 0.5 U

200.8 09/27/12 200.8 1.0/0I/1.2 1439-92-I Lead 0.1 0.1 U

200.8 09/27/I2 200.8 70/02/1,2 7439-96-5 l{anganese 1 498
200.8 09/27 /I2 200.8 I0/01,/I2 7 440-66-6 Zinc 4 4 U

U-AnaIyte undetected at given RL
Rl-Reporting Limit

FORM-I
! EE-fF4c: ffi'€4i+E_
LJ*{ F%** ffiffi FF%-



INORGA}IICS AI{AIYSIS DATA SHEET
DISSOLVED METATS
Page 1 of 1

Lab Sample ID: VK65c
LIMS ID: 12-78417 ^ ' 

.

Matrix: Water |[5fl (
Data Rel-ease AuthorizedV M
Reported: 1O/08/72 11

fi:sbfisrb@
INCORPORATED

Sanple ID: ltrI-135-O924L2
SAIvtPLE

QC Report No: VK65-Landau Associates
Proj ect : Cornwal-l-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/12

Pr€p
Meth

Prep Analysis Analysis
Date l4ethod Date CAS Nuuber AnaJ-yte vst/L

200.8
200 .8
200.8
200 .8
200.8

09/2'7 /t2 200.8
09/21 /12 200.8
09/2't /1.2 200.8
09/27 /12 200.8
09/27/1.2 200.8

70/or/12
L0/0r/12
70/0r/12
r0/02/12
1.0/01./12

7 440-38-2
7440-50-8
1 439-92-1.
7439-96-5
7 440-66-6

Arsenic
Copper
Lead
ltlianganese
Zinc

n-1

z

4

nq
nq
n'1

724
4

U

U

U

U-Anal-yte undetected at gj-ven RL
Rl-Reporting Limit

FORM-I



INORGAI{ICS AIIAIYSIS DATA SHEET
DISSOLVED METAIS
Paqe 1 of 1

Lab Sample ID: VK65H
LIMS ID z '12-184L2
Matrix: Water
Data Rel-ease Authorized:
Reported: 10 / 08 / 1,2

fiIsifi:eb@
INCORPORATED

Sanp1e ID : l'191-125-O924L2
SAI'{PLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/L2

Date Received: 09/25/12

Prep Prep Ana1ysis Arralysis
I'teth Date !{ethod Date CAS Nuuber Arralyte RL 1pgt/L O

200.8 09/27 /I2 200.8 I0/0I/72 7 440-38-2 Arsenic 0.5 0.5 U

200.8 09/27 /12 200.8 1,0/07/72 7440-50-8 Copper 0.5 0.5 U

200.8 09/27/12 200.8 1,0/01./1.2 1439-92-1, Lead 0.1 0.1 U

200.8 09/2'7 /I2 200.8 1,0/02/12 7439-96-5 I'tanganese 2 600
200.8 O9/21/I2 200.8 IO/OT/I2 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-I
FdF{ffiffi ffiffiffiffi?



INORGA}TICS AT.IATJYSIS DATA SIIEET
DTSSOLVED METALS
Page 1 of 1

Lab Sample ID: VK65I
LIMS ID z ]2-L84L3
Matrix: Water
Data Re]ease Authorized
Reportedz 1.0/08/12

trs5fisft@
INCORPORATED

ganFle ID: l'191-115-O924L2
SAMPLE

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/12

Prep Prep Analysis Anal-ysis
Meth Date t'tethod Date CAS Nuuber Analyte RL 1ugt/L A

200.8 09/27 /1.2 200.8 1,O/0I/1,2 7 440-38-2 Arsenic 0.5 0.5 U

200.8 09/27 /1.2 200.8 1,0/01,/12 7440-50-8 Copper 0.5 0.9
200.8 09/2't/1,2 200.8 I0/0I/12 7439-92-L Lead 0.1 O.2
200.8 09/21 /12 200.8 1,0/02/12 7439-95-5 Manganeae 2 ASA
200.8 09/27 /72 200.8 10/07/L2 7440-65-6 Zinc 4 4 U

U-Analyte undetected at given RL
Rl-Reporting Limit

FOR!!-I
LiEd'ffiK{ " #ftffiF##.



INORGAD.IICS AI.IAIYSIS DATA SHEET
DISSOL\IED METAIS
Page 1 of 1

Lab Sample ID: VK65J
LIMS ID: 12-1.841.4
Matrix: Water
Data Re]ease Authorized:
Reported: 1.O / OB / 12

f,Isbnst:@
INCORPORATED

SanpJ'e ID: MII-12D-O924L2
SAf.{PLE

QC Report No: VK65-Landau Assocj-ates
Project: Cornwall-

0001020 . 4 00-s10
Date Sampled: 09/24/1,2

Date Received: 09/25/I2

Prep Prep Analyeis Analysis
D'teth Date l{ethod Date CAS Nrrnber Analyte RL 1u1gt/L A

200.8 09/27 /I2 2OO.8 I0/O7/I2 'l 440-38-2 Arsenic 0.5 0.5 U

200.8 09/27/I2 200.8 10/01,/1,2 7440-50-8 Copper 0.5 0.5 U

200.8 09/21/1.2 200.8 10/01/1.2 7439-92-1, Lead 0.1 0.1 u
200.8 09/27/12 200.8 10/02/1,2 7439-96-5 Manganese 2 2Os
200.8 09/2'7 /1,2 200.8 I0/0I/1,2 7 440-66-6 zinc 4 4 U

U-Analyte undetected at given RL
Rl-Reporting Limit

FOR!'-I
* 6is+r= ffij4ftrj*4
a/H F--4+ ffi*- vl-u"e{



INORGA}IICS ANATYSIS DATA SIIEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: VK65K
LIMS IDz 12-1.841.5
Matrix: Water
Data Rel-ease Authorized
Reportedz IO/08/1,2

Arsbffsrb@
INCORPORATED

SaupJ.e ID: I'OI-11D-O924L2
SAMPI,E

QC Report No: VK65-Landau Associates
Proj ect: Cornwal-l-

0001020.400-510
Date Sampl-ed: 09/24/12

Date Received: 09/25/12

Prep Prep Analyeis Analysis
l'leth Date l{ethod Date CAS Nunber Anal.yte RJ, Vgt/I' A

200.8 09/2"7/1,2 200.8 I0/01,/I2 1440-38-2 Arsenic 0.5 0.5 U

200.8 09/21/12 200.8 1,O/0I/1,2 7440-50-8 Col4per 0.5 0.5
200.8 09/21/12 200.8 1.0/0I/1.2 7439-92-1. Lead 0.1 0.1 U

200.8 09/21/12 200.8 1,0/02/1,2 7439-96-5 lrlanganese ! 72
200.8 09/21/72 200.8 1,0/0I/1,2 7440-66-6 Zj-nc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORXvt-I

qrF{€+5" ffiffitrTffi



INORGANICS A}TAIJYSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: VK65L
LIMS IDz '12-L84L6
Matrix: Water
Data Rel-ease Authori-zed
Reported: l0/08/1,2

ANALYTICAL A
RESOURCES \Z
INCORPORATED

Sauple ID : l'llI-13D-O924t2
SAD{PtJE

QC Report No: VK65-Landau Associates
Project: CornwaLl

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/72

Prep Prep Analysis Analysis
l.leth Date ldethod Date C,AS Nr;ober Analyte RL 1pgt/L O

200.8 09/27 /I2 200.8 1O/O1/12 '7 440-38-2 Arsenj-c 0.5 0.5 U

200.8 09/27 /I2 200.8 10/01./1.2 7440-s0-8 Copper 0.5 0. s U

200.8 09/27 /I2 200.8 I0/01./I2 7 439-92-I Lead 0.1 0. 1 U

20O.8 09/27 /1.2 200.8 70/02/72 7439-95-5 I'ianganese ! 244
200.8 09/27/1,2 200.8 1,0/0I/I2 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I
t:Ljtrr,T irffidffi'?-? €si-qU# H#tu P: *



INORGAIIICS A}IAIYSIS DATA SIIEET
DISSOLVED METAIS
Paqe 1 of 1

Lab SampJ-e ID: VK65M
LIMS ID z L2-L8411
Matrix: Water
Data Release Authorized:
Reported: IO/08/12

aralvnclr A
RESOURCEdV
INCORPORATED

SampJ'e ID: t{}l-DUP-Og20L2
SAMPLE

QC Report No: VK65-Landau Associates
Project: Cornwall-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/1.2

Prep Prep Arral.ysis Analysis
r.!,ath Date llethod Date cAS Nuuber Arralyte RL ]u'g/L A

200.8 09/27 /12 200.8 1.0/01,/1.2 1440-38-2 Arsenic 0.5 0.5 U

200.8 09/27 /I2 200.8 1,0/01/1,2 7440-50-8 Copper 0.5 0.5 U

200.8 09/27/12 200.8 1.0/01/12 1439-92-t Lead 0.1 0.1 U

200.8 09/27 /72 20O.8 1,0/02/1,2 7439-95-5 I'Ianganese I t72
200.8 09/27 /12 200.8 10/0I/1.2 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-I
F 4l f lsF- , F&#&A'-':f%



INORGAI{ICS AT.IAIJYSIS DATA SHEET
DISSODVED METAIS
Page 1 of 1

Lab Sample ID: VK65A
LIMS ID:12-18405
Matrix: Water
Data Re]ease Authorized
Reported: 1.0 / 08 / 1.2

trstfisrb@
INCORPORATED

SampJ.e ID: l4W-15D-O924t2
MATRIX SPIKE

QC Report No: VK65-Landau Associates
Project: Cornwal-I

0001020.400-s10
Date Sampled: 09/24/12

Date Received: 09/25/1,2

IT'ATRIX SPIKE QUALITY CONIROL REPORT

Anal.ysis Spike t
Analyte ldethod Sauple Spike Added Recovery A

Arsenic 200.8 0.5 U 24.O 25.0 96.08
Copper 200.8 0.5 U 24.3 25.0 97 .22
Lead 200.8 0.1 U 23.6 25.0 94.42
Manganese 200.8 189 209
Zinc 200.8 4U 71

Reported i. irglf,

N-Control- Limit Not Met
H-t Recovery Not Applicable, Sample Concentration Too High
NA-Not AppIicabJ-e, Analyte Not Spiked

Percent Recovery Limits: 75-1252

25 80.08 H

80 88.88

FORXvt-V



INORGAIIICS AI.IAIYSIS DAIA SHEET
DISSOL\ZED METAIS
Paqe 1 of 1

Lab Sample ID: VK65A
LIMS IDz ]2-]-8405
Matrix: Water
Data Re]ease Authorized:
Reported: I0/08/1,2

arsbfisrb@
INCORPORI\TED

SampJ.e ID: ldW-15D-O924L2
DUPLICATE

QC Report No: VK65-Landau Associates
Proj ect: Cornwal-l-

0001020.400-s10
Date Sampled: 09/24/1.2

Date Received: 09/25/1,2

I'TATRIX DUPLICATE QUAIITY CONIROL REPORT

Anal-ysis Contro].
Analyte l'lethod Sample Duplicate RPD Linit A

Arsenic 200.8 0.5 U 0.5 U 0.03 +/- 0.5 L
Copper 200.8 0.5 U 0.5 U 0.0? +/- 0.5 L
Lead 200.8 0.1 U 0.1 U 0.08 +/- O.1. L
Manganese 200.8 189 188 0.5t +/- 202

4 U 0.08 +/- 4 LZLnc 200.8 4U

Reported in pglL

*-Control- Limit Not Met
L-RPD Inval-id, Limit : Detection Limit

FORM-VI
e i:..fl# Etr fHf.Tts.:F'? i i



trstf;s*@
INCORPORATED

INORGA}IICS AI{AIYSIS DATA SHEET
DISSOLVED METATS
Page 1 of 1

Lab SampJ-e ID: VK65LCS
LIMS IDz l2-I8406
Matri-x: Water
Data Rel-ease Authorized:
Reported : 1.0 / 08 /1.2

Analyte
Anal.ysie
ldethod

SanpJ.e ID: LAB CONTROL

QC Report No: VK65-Landau Associates
Pro j ect: Cornwal-l

0001020.400-510
Date Sampled: NA

Date Received: NA

BLAl.lK SPIKE QUAr.rTy CONTROI, REPORT

Spike
Found

Spike t
Added Recoverl A

Arseni-c
Copper
Lead
Mannrna<a

zl_nc

Reported in pgll,

200.8
200.8
200.8
200.8
200.8

26.0
2s.8
2s.5
25.7

19

25.0
25.0
z3.u
25.0

1048
1038
I02Z
1038

N-Control- ]imit not met
Control Limits: 80-1208

80 98.83

FORI'{-VII
{ .Sg,f-ffi *; ei'}&fiFsF;-*J:--{



ArsbHSrb@
INCORPORATED

INORGAI|ICS AI.IALYSIS DAIA SIIEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: VK65MB
LIMS lDz 12-18406
Matrix: Water
Data Release Authorized:
Reported: 10 / 08 / 72

Sample ID: METIIOD BLAIIK

QC Report No: VK65-Landau Associates
Project: Cornwal-l-

0001020.400-s10
Date Sampled: NA

Date Received: NA

Prep Prep Analysie Analyeis
Metlr Date Method Date CAS Nnober Analyte RI. 1u1g/L A

200.8 09/27 /1.2 200.8 10/01,/1.2 '7 440-38-2 Arsenic O.2 0.2 U

200.8 09/27 /1,2 200.8 I0/0I/I2 7440-50-8 Copper 0.5 0.5 U

200.8 09/27/1.2 200.8 1,0/0I/1,2 7439-92-l Lead 0.1 0.1 U

200.8 09/27 /1.2 200.8 10/01,/1,2 7 439-96-5 Manganese 0.5 0.5 U

200.8 09/27/12 200.8 10/01/1.2 7440-66-6 zinc 4 4 U

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-I



INORGNIICS ATIAIYSIS DATA SHEEI
Digsolved l4ercury by Method SW7470A

f,rslns*@
INCORPORATED

Dara Rerease Authorizedr fnt"
Reported: lO/01-/1-2 lVll,
Date Received: 09/25/12 JPage 1 of 1

CIient/
ARI ID

QC Report No238: VK75-Landau Associates
Project: Cornwal-l-

0001020.400-510

Date
Sanpled Matrix

Prep Date
AnaI Date RL Resu].t

MW-L5D-0924]2
vK75A L2-1843I

MW-L6D-0924]-2
vK758 1,2-78432

MW-I4D-09241.2
vK75C t2-18433

MW-15S-092412
vK75D L2-L8434

MW-765-0924r2
vK75E 1,2-L8435

MW-L4S-0924L2
vK75F 1,2-18436

MW-13S-0 924L2
vK75c I2-I8431

MW-I2S-O924I2
vK?5H 12-18438

MW-11S-092412
vK75r 12-L8439

MW-L2D-0924L2
vK75J 12-1-8440

MW-LlD-0924]-2
vK75K ]-2-]-844L

MW-L3D-0924]-2
vK75L L2-L8442

MW-DUP-0 924 12
vK75M I2-I8443

MB-0926L2
Method Bl-ank

09/24/1,2

09/24/72

09 / 24 /12

09 / 24 /12

09/24/12

09/24/1.2

09/24/1.2

09/24/72

09/24/t2

09/24/t2

09/24/L2

09/24/1.2

09/24/1.2

NA

09/26/12
09/28/12

09/26/1.2
09/28/1.2

09/26/72
09/28/1,2

09/26/12
09/28/1,2

09 / 26 /12
09/28 /12

09/26/12
09/28/t2

09/26/12
09/28/12

09/26/1,2
09/28/1,2

09/26/1,2
09/28/1.2

09/26/1.2
09/28 /1.2

09/26/1.2
09/28/1.2

09 / 26/12
09 /28 / 12

09/26/1,2
09 /28 / L2

09/26/1.2
09/28/1.2

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

20.0

20.0

zv.v

20.o

zv.u

zv.u

20.0

20.0

zu-v

zu.v

20 .0

20.0

20.0

ZU.U

20.0 u

20.0 u

20.0 u

20.0 u

20.0 u

20.0 u

20.0 u

20.0 u

20.0 v

20.0 u

20.0 u

20.0 u

20.0 u

20.o u

Reported in ng/f.

RL-Analytical reporting l-imit
U-Undetected at reported detection limit

FORM-I
t *l' J-!s



INORGA}IICS AI.TAIYSIS DATA
DISSOLVED METATS
Page 1 of l-

Lab Sample lD: VK75A
LIMS ID: 12-I843L
Matrix: Water
Data ReLease Authorized:
Reportedz I0/01,/L2

Analyte

SIIEET

}{ATRIX SPIKE

Analyeia
l{ethod Sauple

M,,IJ

trsbffs*@
INCORPORATED

Sauple ID: M|I-15D-O924L2
IIATRIX SPIKE

QC Report No: VK75-Landau Associates
Project: Cornwalf

0 0 0 r. 0 2 0 . 4 0 0 - s 1 0
Date Sampled: 09/24/1.2

Date Received: 09/25/12

QUAI,ITY CONTROL REPORT

Spike
Spike
Added

t
Recovery

Mercury 1410A 20.0 u rt-o

Reported in ngll,

N-Control- Limit Not Met
H-t Recovery Not ApplJ-cable, Sample Concentration Too High
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limits: 15-1258

100 116I

FOR!!-V
s fIrf4F- - +-ir%!_ iai&
{*_},M *i*Ta H}ffi +f _d J4



INORGAI{ICS AT.IAIYSIS DATA SHEET
DISSOL\TED METAIS
Page 1 of 1

Lab SampJ-e ID: VK75A
LIMS ID z L2-1843L
Matrix: Water
Data Re.l-ease Authorized:
Reported: 10 / 01 / 12

firstfisrb@
INCORPORATED

SanpJ-e ID: tfl-15D-O924L2
DUPLICATE

QC Report No: VK75-Landau Associates
Pro j ect; Cornwal-l-

0001020.400-510
Date Sampled: 09/24/12

Date Received: 09/25/1,2

T{ATRIX DUPLICATE QUAIITY CONTROL REPORT

Anal.ysis Control
Analyte l4ethod Sample Duplicate RPD Liuit A

Mercury 1410A 20.0 U 20.0 U 0.0? +/- 20.0 L

Reported in ngll,

*-Control- Limit Not Met
L-RPD Invalid, Limit : Detection Limit

FORM-VI

'-#${ffi%.' ffi"ffiFTF-'#



fiI3:ffStb@
INGORPORATED

INORGAI{ICS AI{AIYSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1

Sample ID: LAB CONTROL

Lab Sample ID: VKT5LCS , QC Report No: VK75-Landau Associates
LIMS ID; ]2-]8432
Matrix: Water
Data Rel-ease Authorized:
Reported: 1,0/07/12

Project: Cornwa.l-l-
0001020.400-s10

Date Sampled: NA
Date Recei-ved: NA

BLAIIK SPIKE QUALITY CONTROL REPORT

Analyte
Analysis
!{ethod

Spike
Found

Spike
Added

t
Recoverl A

Mercury 1410A 254 200 117 I

Reported in ngll,

N-Control- l-imit not met
Control Limits: 80-120?

FORM-VII
E EE-sf-F FtE%i4d+#.
qf H ts-\1n ffi#'l I JM;dfi;



I

SA}'PLE RE SULTS-CONVENTIONALS
VI(65-Landau Associates

ANALYTICALIa:
RES;i#;E;K7
INCORPORATED

Cornwal-l-
0001020 . 4 00-s10
09/24/1,2
09 / 25 /12

Prni anl. .

Event:
Date Sampled:

Date Received:

Matrix: Water
Data Release Authori-zed:
Reportedz 1,O/31,/1,2

.Ana1yte

CLient ID: l4I-15D-092412
ARI rD z L2'L84O5 VI(65A

Date
Batch Method Units RL Sample

N-Nitrate

N-Nitrite

Total Cyanj-de

Post Ch.lorination Cyanide

Amenabfe Cyanide

N-Ammonia

Sulfate

Sul-f ide

Chemical- Oxygen Demand

Biological Oxygen Demand

Total Organic Carbon

09/25/12
092s1.2#1.

09/2s/12
09251.2+1.

09/21/72
09271,2#1.

09/21 /12

09/21 /12

09/28/12
0928]'2+t

to/24/1.2
IO241,2#r

09/21/12
0927 t2+1,

1-0/02/12
1_002]-2#1

ae/26/12
o9261.2#r

1"0/03/12
10 0312 # 1

EPA 300.0

EPA 300.0

EPA 335.4

EPA 335.1

EPA 335. 1

EPA 350.1M

EPA 300.0

EPA 316.2

EPA 410.4

EPA 405.1_

EPA 9060

mg-N/L

mg-N/L

mg/L

lLt\J I D

tLrtl I D

mg-N/L

mg/L

mq/ Jr

mdfl,

nn /f .

trl9 | L

n'l

n1

0.00s

0.005

0.005

0.500

0.1

0.050

5.00

!z.v

1 En

<0
<0

< 0.1 u

< 0.1 u

< 0.005 u

nntr

nnE

zY.z

,IR

< 0.050 u

44.5

1q n

14 .9

U

U

'\ 
'$ir

RL
U

Analytical reporting limit
Undetected at reported detecti-on limit

Water Sample Report-VK65

'l\t-g.err 
{\



SAIITPIJE RESITJTS-COIII/ENTIONAIJS ANALy1CALIflA
VK65-Landau AEeocl-ateE RESOURCES\/

INCORPORATED

Matrix: Water An / ,. Project: Cornwall
Data Release Authorized ,lw-l ,/ Event : 0001020 .400-51-0
Report.edz 1,0/24/L2 \( l" Dare sampled: os/24/r2

\./ Date Received: O9/25/L2

C1ient ID: M$I-16D-0924L2
ARI ID: 12-18406 1IK65B

Analyte
Date
Batcb Metshod Unite RL Sample

N-Nitrate 09/25/L2 EpA 3OO.O mg-U/r, 0.1 < 0.1 u
0925L2#1

N-Nirrir.e 09/25/L2 EpA 300. O mg-N/L 0.1 < 0.l_ u
0925L2#L

Total cyanide o9/27/L2 EpA 335.4 mg/T, O.OO5 < o.oo5 u
092712#L

Post. chlorination cyanide 09/27 /1,2 EpA 335.1 mg/r, o. oo5 < o. oo5 u

Amenable Cyanide 09/27 /L2 EpA 335. t- mg/L 0.005 < 0.005 U

N-Ammonia 09/2e/L2 EPA 3s0.1M mg-N/L O.5OO Lg .2
0928L2#1,

Suffate

Sul f ide

o9/2s/L2 EPA 300.0 mg/L
092sL2#1,

09/27 /1,2 EPA 376.2 mg/L
0927t2#L

0.1 t.4

0.050 < 0.050 u

5.00 60.8

20.0 < 20.0 u

1.50 19.3

Chemical Oxygen Demand LO/02/I2 EpA 410.4 mg/L
LO0212#1,

Biological Oxygen Demand 09/26/L2 EpA 405.1 mg/L

Total Orqanic Carbon

0926L2#1,

L0/03/L2 EPA 9060 mg/L
10 03 r-2#1

RL Analytical reporting limit
U Undet.ected at. reported det.ection limit

Water Sample Report-VK65

VtC{: 2tzt 8,a- P/-a1,o



SAIIPLE RESUI.TS - CONVENTIONAI,S
\tK55 -Landau AssocLateg

ANALYT|CALII

NitrJtrtr.Y
Project: Cornwall

Event : 0001020 .400-5L0
Matrix: Water
Data Release Authorized:
Reported: L0/24/L2

Analyte

Date Sampled: 09/24/12
Date Received: 09/25/L2

Client ID: MW-14D-0924L2
ARI ID: L2-L8407 \tK65C

Date
Batch Metshod Unitse RL Samp1e

N-Nj_rrare o9/25/L2 EpA 300.0 mg-N/L O.1 < 0.1_ U
o925L2#t

N-Nj-trite O9/25/L2 EPA 300.0 mg-N/L 0.1 < 0.1 U
09251,2#1-

Toral Cyanide 09/27/L2 EpA 335.4 mg/L o.oo5 < o.oos U
0927'1,2#L

Post Chlorination Cyanide 09/27 /I2 EpA 335.1 mg/L O. OO5 < O. OO5 U

Amenable Cyanide 09/27 /t2 EpA 335.1 mS/r, o. oo5 < o. oo5 u

N-Ammonia 09/28/12 EPA 350.1-M mg-N/L O.5OO 14.1
0928r2#L

sulfare 09/25/12 EpA 300.0 mg/L 0.1 t_.5
0925L2#L

sulfide 09/27 /12 EpA 376.2 mg/L 0.050 0.447
0927L2#L

Chemical Oxygen Demand L0/02/12 EPA 4L0.4 mg/L 5.00 63.6
L002L2#1,

Biological Oxygen Demand O9/26/L2 EPA 405.1 mg/L I2.O 24.O
0926L2#1

Total organie Carbon 1,0 / 03 /L2 EpA 9050 mg/L 1 . 50 t_5 . I
t_00312#1

RL Analytical reporting 1imit.
U UndetecEed at reported detection limit

Water Sample Report-VK65

v6/"€: zr3e tfza(z



SAIIIPLE RESULTS-COI{\rEIIIIONAI,S aNALynCALA
VK55-Landau Aasociatea RESOURCESV

INCORFORATED

Matrix: Water l), / ,' Project: CornwaLl
Data Release Authorized\W/ Event: 0001-O2O.4OO-510
Reported. L0/24/1-2 f \ Date Sampled: 09/24/!2

\ / Date Received: 09/25/12

Client ID: MW-L5 S-O[24L2
ARI ID: 12 - 18408 \rK55D

DaEe
AnalyEe Batsch Method Units RL Sanple

N-Nit.rate 09/25/1-2 EPA 300.0 mg-N/L 0.1- < 0.1_ U
0925L2#1,

N-Nitrite O9/25/L2 EPA 300.0 mg-N/L 0.1 < 0.1 U
0925a2#1

Toral cyanide 09/27/1,2 EPA 335.4 mg/L O.OO5 < O.OO5 U
o927r2#r

Post Chlorination Cyanide 09/27/1,2 EpA 335.1 mS/L o.oo5 < o.oo5 u

Amenable Cyanide 09/27 /t2 EpA 335.1 mg/L 0. oO5 < O. OO5 U

N-Ammonia O9/28/I2 EpA 350.1_M mg-U/r, 0.500 28.7
0928r2#L

sulfare o9/25/r2 EpA 300.0 mg/L o.l- 0.9
0925L2#L

Sulfide 09/27 /I2 EPA 376.2 mT/r, 0.050 0.054
09271,2#L

Chemical Oxygen Demand lO/02/I2 EpA 410.4 mg/L 5.00 53.7
1,002L2#1,

Biological oxygen Demand 09/26/12 EPA 405.1 mg/L 2o.o < 2o.o U
0926r2#1,

Total organic Carbon a0/8/a2 EpA 9060 mg/L 1.50 L7. o
100312#1

RL Analytical reporting limit
U Undetected at reported detection limit

Waeer Sample Report-VK65

vKGA: ztlt 'T"lo



SAI{PLE RESULTS-CON\TENTIONAITS aNALynCALA
VK55-Landau AEEocLatee RESOURCESV

INCORPORATED

Matrix: Water A^ / , Project: Cornwall
Data Release Authorized llMV Event : 0001020 .4oo-51-o
Reported: Lo/24/t2 f f . Dare Sampled: 09/24/i.2

\-) 
DaEe Received: os/2s/1.2

ClLent ID: MW-165-0924L2
ARI ID: 12-18409 \IK65E

Date
Analyte Batch Method Unite RL Sa:nple

N-Nitrate o9/25/I2 EpA 300.0 mg-U/r, O.t_ < o.t u
0925L2#L

N-Nit.rj-te 09/25/L2 EpA 3OO. O mg-U/r, 0.1 < 0.1 U
o92sL2#L

Toral- cyanide o9/27/L2 EpA 335.4 mg/L O.OO5 < O.OO5 U
0927L2#1,

Post Chlorination Cyanide 09/27 /L2 EPA 335.1_ mg/L 0.005 < 0.005 U

Amenable Cyanide 09/27 /L2 EpA 335. L mS/L O. OO5 < O. OO5 U

N-Ammonia 09/28/L2 EpA 350. t_M mg-N/L O.5OO 18.8
0928t2#7

sulf are 09/25/L2 EpA 300.0 mg/L o. t_ 3.2
0925t2#I

sulf ide 09/27 /1,2 EpA 375.2 ms/L O. O5O < O. OsO U
0927r2#1,

Chemical Oxygen Demand ro/02/a2 EpA 4t-0.4 rrlg/L 5. oo 53 .1
1,00212#L

Biological oxygen Demand 09/26/12 EpA 405.1 mg/L L2.o < l_2.0 U
0926L2#L

Total Organic Carbon lO/03/I2 EPA 9060 mg/L t_.50 LB.2
1_0 0312#1_

RL Analytical reporting limit
U Undetected at reported detection limit

Water Sampl-e Report-VK65

Vwr: Ztfs tu/u/*



sAIttPr.E REsurJTs-coMrENrroNArJs ANALyncALA
VK5s-IJandau Aeeociates RESOURCESV

INCORPORATED

Matrix: Water f\ /, project: Cornwall
Data Release Authorized\M Event: 0001020.400-510
Reported: L0/24/r2 A I Dare Sampled: og/24/r2\-' Date Received: 09/25/1,2

Clients ID: MW-145-0924L2
ARI ID: 12-18410 vK65F

Date
Analyte Batsch Metshod UnLte RL Samp1e

N-Nitrate 09/25/1,2 EpA 300.0 mg-u/r, o.t_ < 0.1 u
0925L2#r

N-Nirrire 09/25/1,2 EpA 300.0 mg-N/L o.t_ < o.L u
09251,2#L

Total Cyanide 09/27 /1,2 EpA 335.4 mg/L O. OO5 < 0. oo5 u
o927r2#1

Post Chlorination Cyanide 09/27 /L2 EpA 335.1 mg/L o. oo5 < 0.005 U

Amenable Cyanide 09/27/J,2 EpA 335.1 mg/r, o.oo5 < o.oo5 u

N-Ammonia 09/28/12 EpA 350.1M mg-n/r, o.5oo 21, -9
0928L2#1,

sulfare 09/2s/r2 EpA 3oo.o mg/L 0.1 3.0
092s1,2*L

Sulf ide 09/27 /1,2 EPA 376.2 mg/L O. O5O < O. OsO U
0927t2#L

Chemical oxygen Demand L0/02/L2 EpA 410.4 mg/L 5. oo 46 -7
L002L2#1-

Biological Oxygen Demand 09/25/12 EpA 405. i_ mg/L L2.O i.7 .O
0926L2#L

Total Organic Carbon 10/03/1,2 EpA 9O5O mg/L l-.50 L4.7
10 03 12#L

RL Analytical report.ing limit
U Undetected at reporEed detsection limit

*l*/o

Water Sample Report-VK5s

VK6€: zydL



ANALYTICALiA
RESOURCES \z
INCORPORATED

Projects: Cornwall
EvenE: 0001020.a00-SfO

Analyte

Date Sampled: 09/24/L2
Date Received: 09/25/L2

Client ID: M$I-135-0924L2
ARI rD: L2-L84LL 1IK55c

Date
Batch Metbod Units RL Sample

N-Nitrate 09/25/L2 EpA 300.0 mg-N/L 0.1 < 0.1 u
09251,2#!

N-Nir.rire 09/2s/r2 EpA 300.0 mg-w/r, o.t- < 0.1 u
09251,2#L

Tot.al- Cyanide o9/28/L2 EpA 335.4 mg/L o.oo5 < o.oos u
o928L2#L

Post. chlorination cyanide o9/28/L2 EpA 335.1- mg /L o.oo5 < o.oo5 u

Amenable Cyanide 09/28/12 EpA 335.1_ mS/L O.OO5 < O.OOS U

N-Ammonia 09/28/1,2 EpA 350.1M mg-N/L O.5OO 15.8
09281,2#L

sulfare 09/25/1_2 EpA 300. O mg/L o.l_ 2.5
0925L2#1,

Sulfide 09/27 /L2 EPA 376.2 mg/L O.O5O < O. O5O U
0927L2#t

Chemical Oxygen Demand i.0/02/L2 EpA 410.4 mg/L 5. oo 37 .8
1002r2#L

Biological oxygen Demand 09/26/1-2 EpA 405. t_ mg/L 1,2.0 < t-2. O U
092612#L

Total organic Carbon ro/ 03 /L2 EpA 9oG0 mg/L t_. 50 1_L .7
l_0 0312#1

RL Analytical reporting limit
U Undetect.ed aE reported detecEion limiE

SNIPLE RESUI,TS - COIIIIENTTONAI,S
VK55 -Landau Aggoclates

Marrix: war.er Arr
Data Release AuEhorized\rW*
Reported: L0/2a/t2 (7

",/

Water Sample Report-VK65

vrcn i zt ?p.'fu/,,



ANALYnCAL n
fi,1T#$HY

Project: Cornwall
Event: 0001-020 .400 -510

Analyte

Date Sampled: 09/24/12
Date Received: 09/25/L2

Cllent ID: M$r-125-0924L2
ARI ID: L2-L84L2 \IK65H

Date
Batch Method UnitE RL Sanple

N-Nitrate 09/25/12 EpA 300.0 mg-u/r, 0.1 < o.t_ u
0925L2#L

N-Nitrit.e 09/25/1-2 EPA 300.0 mg-N/L 0.1- < 0.1 U
0925L2#L

Total Cyanide 09/28/12 EpA 335.4 mg/T, 0.005 < 0.005 U
09281,2#L

Post chlorination cyanide 09/28/12 EpA 335. l_ mg/L O. OO5 < O. OO5 U

Amenable Cyanide 09/28/1,2 EPA 335. t_ mg/L O. OO5 < 0.005 U

N-Ammonia 09/2e/L2 EPA 350.1M mg-N/L O.5OO t7.7
092812#a

sulf are 09 /25/L2 EpA 300 . 0 ms/r, o . l_ o . 1
0925r2#r

sulfide 09/27 /L2 EpA 376.2 mg/L O. O5O < O. O5O U
0927r2#r

Chemical Oxygen Demand 1,0/02/12 EpA 410.4 mg/L 5. OO 46.4
1,0021,2#1,

Biological oxygen Demand 09/26/L2 EpA 405. t_ mS/T. 1-2.0 < 12. o U
09251,2#L

Total Organic Carbon 1,0/03/!2 EpA 9060 mS/L 1.50 3.4.7
r_0 031-2#1-

RL Analyt.ical reporting limit
U UndetecEed at reporEed detection Iimit.

SAMPI.E RESI'I,T S - CONI/EITTIONAIJS
VI(65 -Landau Aeeociates

Matrix: Water
DaEa Release Authorized:
Reported: 1,0 / 24 / 1,2

Water Sample Report-VK65

VW{: zt?L'h/r-



SA!{PI,E RESUI.TS - CON\TEIITIONAIJS
r/K55 -Landau Aeeociatee

ANALYNCALG
RESOURCESV
INCORFORATED

Project: Cornwall
Event : 0001020 .400-510

Mat.rix: Water
Data Release Authori-zed
Report ed : 1,0 / 24 / 1,2

Analyte

Date Sampled: 09/24/12
Date Received: 09/25/1,2

C1Lent ID: MW-115-0924L2
ARI ID: 12-18413 \tK65I

Datse
Batch Method Unit,a RL Sauple

N-Nirrare o9/25/L2 EpA 300.0 mg-N/L 0.1 < 0.1 u
o92sr2#1,

N-Nitrite 09/25/12 EPA 300.0 mg-N/L O.t_ < 0.1 U
09251,2#L

Total Cyanide 09/28/12 EpA 33s.4 mg/L O. OO5 < 0.005 U
0928L2#L

Post chlorination cyanide o9/28/L2 EpA 335.1 mg/L o.oo5 < o.oo5 u

Amenable Cyanide o9/2e/L2 EpA 335.1 mg/L o.oo5 < 0.005 u

N-Ammonia o9/28/L2 EpA 350.1M mg-ll/r, o.2oo 4-79
092812#r

Sulfate O9/25/I2 EPA 300.0 mg/L 0.1 2.8
0925r2#L

sulf ide 09/27 /1,2 EpA 376.2 ms/L O. o5o o. os9
092712#a

Chemical oxygen Demand 10/02/1,2 EpA 410.4 mg/L 5.Oo s7.9
1,OO2L2#t

Biological Oxygen Demand O9/26/J,2 EpA 405.1 mg/L t2.O 1G. O

09261,2#L

Total Organic Carbon 1,0/03/12 EpA 9060 mg/L 1.50 20.3
1 0 03 12#1

RL Analytical reporting limit
U Undetected at reDorEed detection limit

Water Sample Report-VK65

vKc6: zt?A'k/t"



gAltPLE RESULTS-CON\TENTIONALS 4NALy1CALA
vK5s-IJandau AEsocl_atea RESOURCESV

INCORPORATED

Matrix: Wat.er n Project: Cornwall
Data Release Authorizedf fl L/ Event.: 0001020.400-51-0
Reported | 1-o/24/L2 \W / Date Sampled: o9/24/L2

7 \l:/ Date Recej_ved: O9/25/L2
tl
\i\/ Ctlent fD: MW-12D-0924L2

Analyte

ARI ID: L2-L84L4 vI(55\T

Date
Batch Method UniEe RL Sarple

N-Nitrate 09/25/1,2 EpA 300.0 mg-N/L 0. t_ < 0.1 u
o92sL2#1,

N-Nitrite 09/25/12 EpA 300.0 mg-u/r, 0.1 < 0.1 u
092sL2#L

Toral cyanide o9/28/r2 EpA 335.4 mg/L O. OOs < O. OOs u
vt26rz*I

Post Chlorination Cyanide o9/28/t2 EpA 335. t- mg/L 0.005 < o. oo5 u

Amenable Cyanide O9/28/L2 EpA 335.1_ mg/L 0.005 < O. OO5 U

N-Ammonj.a 
33i3?ii? EPA 3s0. r-M ms-N/r, 0. soo L2.4

sulfar.e Lo/04/1,2 EpA 300.0 mg/L 1. O 37 .6
1,OO4t2#L

Sulfide 09/27/12 EpA 376.2 m1/L 0.500 S.9j
09271,2#L

Chemical Oxygen Demand ]-0/02/12 EPA 4t-0.4 n|g/L 5.00 t-01
]-002L2#1,

Biological Oxygen Demand 09/26/1,2 EpA 405.1 mg/L L2.0 27 .O
09261,2#1,

Total Organic Carbon LO/03/L2 EpA 9060 mg/L l_.50 2s-L
l_0 0312#1

RL Analyt.ical reporting limit
U Undet.ected at reported detection limit

Water Sample Report-VK65

VKer: zlo2 "'fuL"



ANALYTTCAL(-
RESOURCESV
INCORPORATED

Project: Cornwall
Event : 0001020.a00-SfO

AnaJ.yte

Date Sampled: 09/24/12
Date Received: 09/25/L2

Cllent ID: Mrf-11D-0924L2
ARI ID: 12-18415 vK65K

Dat,e
Bat,eh Method Units RL Sample

N-Nirrate 09/25/1,2 EPA 300.0 mg-W/r, 0. t- < 0. t- U
o92sL2#1,

N-Nitrite 09/25/1,2 EPA 300.0 mg-N/r, 0.1_ < 0.1 U
o9251_2#L

Total Cyanide O9/28/I2 EPA 335.4 mg/T' 0.005 < 0.005 U
o928r2#1,

Post Chlorination Cyanide 09/28/12 EPA 335.1 mg/L 0.005 < 0.005 U

Amenable Cyanide o9/28/r2 EPA 335.1 mS/L 0.005 < 0.005 u

N-Ammonia O9/28/t2 EPA 350.1M mg-N/L 0.200 4.I9
0928l.2#L

sulfare ro/04/r2 EPA 300.0 mg/L 0.2 9.6
10 04 12#1

Sulfide 09/27/12 8PA376.2 mS/L l-0.0 l-05
0927r2#1,

Chemical oxygen Demand 1-o/02/r2 EPA 410.4 mg/L 25.0 277
roo2L2#L

Biological Oxygen Demand 09/26/1,2 EPA 405.1- mg/L L2.O 25.0
092612#r

Total Organic Carbon 1,0/03/L2 EPA 9060 mg/L 5.00 33.8
l- 00312#1

RL Analytical reportj-ng limit
U Undetected at reported deEection limit.

SAIIPIJE RESUIJTS - COtiWElIf IONALS
VK65 -Landau Aesociates

Mat.rix: Water
Data Release Authorize
Report.ed. 1,0/24/L2

Wat.er Sample Report-VK55

vulf; 2q lR o' *1"7,,



ANALYNCALlA
RESOURCESV
INCORPORATED

Project: Cornwall
Event : 0001020.+OO-SfO

Analyte

Date Sampled: 09/24/L2
Date Received: 09/25/L2

Client ID: MW-13D-0924L2
ARI rD: L2-L84L6 VK55L

Date
Batch Method Unite RL Sanple

N-Nirrar.e o9/2s/1,2 EpA 300.0 mg-N/L 0.1 0.5
0925L2*L

N-Nitrite 09/25/L2 EPA 300.0 mg-U/r, 0.1 < 0.1 U
0925L2#L

Total Cyanide 09/28/L2 EPA 335.4 mg/L O. OOs < O. OOS U
0928L2#L

Post Chlorinat.ion Cyanide 09/28/L2 EpA 335.1 mg/L O.OO5 < 0.005 U

Amenable Cyanide O9/28/L2 EpA 335.1_ ms/T, O.OO5 < O.OO5 U

N-Ammonia O9/28/L2 EpA 350.1M mg-N/r, O.5OO 22.5
0928r2#L

sulfare L0/04/r2 EpA 300.0 mg/L 1. O 34.8
l-00412#1

sulfide 09/27 /L2 EpA 375.2 ms/L 0.050 0.902
o9271,2#1,

Chemical- oxygen Demand Lo/02/1"2 EpA 4i-0.4 mg/L 5. oo 50.9
LOO21,2#1,

Biological oxygen Demand 09/25/12 EPA 405.1 mg/L L2.0 24.0
0926L2#L

Total organic Carbon 1,0/03/L2 EpA 9060 mg/L t_.50 t3 -7
10 03 12#1

RL Analytical reporting limit.
U Undetected at reported detection limit

SAI,IPI.E RESI'I,TS - CONTTEITTIONALS
1/K55 -Landau Asgociatee

Matrix: Water
Dat.a Release Authorize
Reported1. l0/2a/L2

Wat.er Sample Report-VK65

V666: zQzz'-'/o/,u



Matrix: Water
Data Rel-ease Authorized:
Reportedz 1-O/31./12

AnaJ-yte

AA I Proj ect:
I l\ I Event:\ft Date sampted:
\ \ Date Received:
\l

"Client ID: !&I-DUP-O92412
ARI ID z L2-L84L7 vI(55M

SAMPLE RE ST'LTS_COT{IVENTIONAIS
Vl(65 -Landau Aseociates

Date
Batch Method

AN1,r\r?r^^, a
.="ELH&'"@
INGORPORATED

Cornwal-l-
0001020.400-510
09 / 24 /12
09/25/L2

RL SanpJ.eUnits

N-Nitrate

N-Nitrite

Total- Cyanide

Post Chl-orination Cyanide

Amenable Cyanide

N-Ammonia

Sul-fate

Sul-f ide

Chemica1 Oxygen Demand

Biologi-cal Oxygen Demand

Total- OrganJ-c Carbon

RL
U

09/25/12
09251,2#I

09/25/12
0925]-2+L

09/28/12
o928]-2#1.

09/28/12

09/28/72

09/28/1.2
09281,2#t

r0 /24 /72
L024]2#1"

09/27 /r2
o921 ]-2#L

70 / 02 /12
1.OO21,2#1,

09/26/12
o9261.2#1,

70/03/1.2
100312#1

EPA 300.0

EPA 300.0

EPA 335.4

EPA 335.1

EPA 335.1

EPA 350.1M

EPA 300.0

EPA 316.2

EPA 410.4

EPA 405.1

EPA 9060

mg-N/L

mg-N/L

mg/L

mq/L

mg-N/L

ma /f .

mg/L

il\ l.{,i :

n'1

0.1

n nnE

0.005

0.005

0.500

0.1

0.0s0

Rnn

t2.o

1 6n

U

U

< 0.1 u

< 0.1 u

< 0.005 U

0.00s

0.005

zJ.z

10

< 0.050 u

/o ?

^1 
nz!.v

14 .9

Analytical reporting limit
Undetected at reported detection l-imit

ril zl ,'
2q3r ').N\Water Sample Report-VK65



Matrix: Water
Data Rel-ease Authorized:
Reported : 1,0 / 05 / L2

AnaJ-yte

w

MS/MSD RE SI'LIS-CONVENTTONATS
W(65-Landau Agsociates

ANA.vrrrla, A

"=$L'#EgINCORPORATED

Cornwal-l
0001020.400-510
09/24/1,2
09 / 25 /12

Spike
Spike Added Recovery

Drni onl- .

Event:
Date Sampl-ed:

Date Received:

l{ethod Date Units SanpJ'e

ARI ID: W(65A Client

N-Nitrate

N-Nitrite

Total- Cyanide

N-Ammoni-a

Sul-f ate

Sul-f ide

Chemical Oxygen Demand

Total Organic Carbon

ID: lfi{-15D-O924L2

EPA 300.0 09/25/1,2

EPA 300.0 09/25/1,2

EPA 335.4 09/27 /1.2

EPA 350.r_M 09/28/1.2

EPA 300.0 09/25/t2

EPA 376.2 09/27 /12

EPA 410.4 t0/02/12

EPA 9060 I0/03/72

mg-N/L

mg-N/L

mg/L

mg-N/L

mg/L

mg/L

trrY I D

mg/L

< 0.1

< 0.1

0.005

zY. z

< 0.1

n nqn

44.5

74 .9

J_.v

z.u

0.161

8r_.8

1.8

n trtr,

1??

z.v

z.v

0.200

Rn n

z.v

0. s00

100

zv.v

95.08

100.08

80.58

L05.2Z

90.0t

110.8?

88.5t

108.03

Water MS/MsD Report-VK65
i i EJ-*-' ffiff #r fffi r'1T {:b 5 E
E* S"*4J*j W$E#,ff^, uJ T



REPI,I CATE RESUI.TS. CONITENTIONAI,S
\IK55 -Landau Asgoc:LaEeg trsfis*(o

INCORPORATED

Matrix: Water
DaEa Release Authorize
Reported: Lo/24/1,2

Analyte

/n r/
+hvrltl

Method

Project: Cornwall
EvenE: 000L020.400-51-0

Date Sampled: 09 / 24 / 1,2

Date Received: 09/25/I2

Date Unitg Sarrple Replicate (s) RPD/RSD

ARI ID: VK55A ClLent, ID: MW-15D-0924L2

N-Nirrare EPA 300.0 09/25/L2

N-Nitrite EPA 300.0 09/25/L2

Total Cyanide EPA 335.4 o9/27/L2

N-Ammonia EPA 350.1M 09/28/L2

sulfare EPA 300.0 09/25/12

Sulfide EPA 376.2 09/27 /L2

Chemical Oxygen Demand EPA 410.4 lO/02/L2

Total Organic Carbon EPA 9060 1-0/03/L2

mg-N/L

mg-w/r,

mg/L

mg-N/L

mg/L

mg/r,

mg/L

mg/L

< 0.1-

< 0.1

0.005

z> . z

< 0.L

0.050

44 .5

1,4 -9

< 0.1-

< 0.1_

0.005

z> . r

< 0.1.

0.050

32.7

r-6.3

NA

NA

NA

0.3?

NA

NA

30.6t

9.0*

Water Replicate Report-VK65

vtL<f : zTfz oa Y*/*



Matrix: WaEer
Data Release Authorize
Reported: L0/24/L2

LAB CONTROL RESULTS-CON\IEIIIIONAITS ANALy1CALA
VK55-Landau Asaociates RESOURCESV

INCORPORATED

ProjecE: Cornwall
Event : 0001020. 400-51-0

Date Sampled: NA
Date Received: NA

Spike
Arralyte/Metbod QC ID Date Unite LCS Added Recovery

Sulfide ICVL 09/27/!2 mg/L 0.450 0.504 91.3t
EPA 376.2

Biological oxygen Demand ICVL 09/26/12 mg/r, 155 1-98 78.32
EpA 40s.1 rcvl, 09/26/12 1s8 198 79.8+

Water Lab Control Report.-VK65

VK Lr:ZxLp6L%/u



Matrix: Water
Data Rel-ease Authorized:
Reportedz IO/31/L2

Analyte/SRM rD

STA!{DARD RE FERENCE RE SI'LTS -COTiIVENT IONALS
VI(65-Landau Associates

ANr.-_.--. a.
"Esbllfit's(@INCORPORATED

Cornwal-l-
0001020.400-s10
NA
NA

Draj an{. .

Event:
Date Sampled:

Date Received:

Method Date Units SRM
True
Value Recoverf/

N-Nrtrate
ERA #230511

N-Nitrite
ERA #401010

Total Cyani-de
ERA 220811

N-Ammoni-a
ERA #15125

Sul-fate
ERA #070811

Chemical- Oxygen Demand
Thermo Orion #f01

Total Organic Carbon
ERA 0409-12-01

EPA 300.0

EPA 300.0

EPA 335.4

EPA 350.1M

EPA 300.0

EPA 410.4

EPA 906O

09/25/12

09/25/L2

09/27 /12
09/28/12

09/28/72

0e/25/72
1.O/04/1.2
r0/24/12

r0/02/1.2

1,0 / 03 /12

mg-N/L

mg-N/L

Lrrlj I t

mg-N,/I

mg/L

mg/L

rrly / !

?n

?n

0.400
0.400

0.500

3.0
3.0
?n

90.0

zv.u

100.08

100.0?

oa q9

94.22

]07.2Z

100.0?
96.72

100.0?

94.02

94.52

3.0

?n

0.394
o .31'7

0.506

3.0
z-Y
3.0

84 .6

l-u. v

\N\

Water Standard Reference Report-VK65

t)\t 5. eql
\\e\''



Matrix: Water
Data Re]ease Authori-zed
Reported: 1-0/3I/12

Arralyte

METHOD BIATiIK RESULTS -COI|IVENIIONALS
VK65-Landau Aesociates

ANALYTICALA
RE$irii#sV
INCORPORATED

Cornwaff
0 0 0 1 0 2 0 . 4 0 0 - 5 r. 0
NA
NA

BLank IDt'tethod

Pro; ect :

Event:
Date Sampled:

Date Received:

Date Units

N-Nitrate

N-Nitrite

Total Cyanide

N-Ammonia

Suffate

Sulfide

Chemical Oxygen Demand

Biological- Oxygen Demand

Total- Organic Carbon

EPA 300.0

EPA 300.0

EPA 335.4

EPA 350.1M

EPA 300.0

EPA 37 6.2

EPA 410.4

EPA 405.1

EPA 9O6O

09 / 2s /72

09 /25 /t2
09/27 /12
09/28/12

09/28/1,2

oe/25/12
r0/o4/1.2
r0 / 24 /1"2

09/27 /72

70/02/12

09/26/72
09 / 26 /72

1,0/03/12

mg-N/L

mg-N/L

mg/ lJ

mg-N/L

mq/L

mq/L

mqlL

mg/L

< 0.1 u

< 0.1 u

< 0.005
< 0. 005

< 0.010

< 0.1 u
< 0.1 u
< 0.1 u

< 0.050

< 5.00 u

< 1.0 u
< 1.0 U

< 1.50 U

U

U

U T'B

FB Fiftration Blank

')\rN
Water Method Blank Report-VK65

"Lt)\t 
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AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206) 632-2715 FAX: Q06) 632-2417

ASE FILE NUMBER: ARI098-49 PAGE 1

RT DATE: l0l0sll2
TE SAIvIPLED: 09t24tr2 DATE RECEIVED: 09t26tr2

REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
MPLES FROM ANALYTICAL RESOURCES INC. /VK65

CASE NARRATIVE
irteenwatersampleswererecetvedbythe|aboratoryingoodconditionAnalysrswasperformedac-o'st.to

were encountered in the preparatton or analysrs ofthese samples Sample data follows whtle QA/QC data is contalned on the followrng page

SAMPLE DATA
TANNIN/LIGNIN

SAMPLE ID LAB ID (ms/L)
2-18405-VK65A MW- 5D-092412 1.35
2-18406-VK65B MW- 6D-092412 1.3 I
2-18407-VK65C MW- 4D-0924t2 3.83
2-18408-VK65D MW 53-092412 1.54
2-18409-VK65E MW 63-092412 l.3l
2-18105-vK65F MW 45-092412 3.14
2-18411-VK65c MW- 35-0924t2 0.953
2-18412-VK65H MW- 23-092412 t.0l
l2-18413-VK65I MW- ls-092412 1.58
l2-18414-VK65J MW- 2D-092412 t2.2
l2-18415-VK65K MW- tD-092412 37.9
l2-18416-VK65L MW- 3D-092412 6.45
l2-18417-VK65M MW-DUP-092412 1.38

+":Id.u*ffiffi- : ffiffiFf+*



AQUATIC RESEARCH INCORPORATEn
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: Qo6)632-2715 FAX: Q06)632-2417

E FILE NUMBER: ARI098-49 PAGE 2
DATE: l0t0str2

TE SAIVIPLED: 09t24tr2 DATE RECEIVEDz 09?6112
REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
ES FROIVT ANALYTICAL RESOURCES INC. /VK65

QA/QC DATA

QC PARAMETER

METHOD
DATE ANALYZED
DETECTION LIMIT

DUPLICATE

SAMPLE ID
ORIGINAL

DUPLICATE
RPD

SPIKE SAMPLE

SAMPLE ID
ORIGINAL

SPIKED SAMPLE
SPIKEADDED
%RECOVERY

QC CHECK

FOUND
TRUE

%RECOVERY

BLANK

TANNIN/LIGNIN
(me/L)

sM5550
l0/05t12

0.010

MW-l5D-092412
1.35

1.34

0.91o/o

MW-l5D-092412
1.35

2.29
1.00

94.55o/o

1.07

1.00

106.95o/o

<0.010

= RELATIVE PERCENT DIFFERENCE

= NOT APPUCABLE OR NOT AVAII,A.BLE

= NOT CAICULABLE DUE TO ONE OR MORE VALUES BEINC BELOW THE DEIECTION UMIT
OF RANGE OR SPIKE TO RELA

SUBMITTED BY:

$o*i,- fn*dta,*t"--
Damien Gadomski
Project Manager

{ tf FFI*" , F%ft"r,.s_%rm,



SITBCONIRACTOR AIiIAT SIS REQI'EST
cusroDY TRANSFER O9/25/t2

Laboratory: Aquatic Research, Inc
Lab Contact: Steve Lazoff
tab Address: 392? Aurora Ave N.
Seattle, WA 98103
Phoner 206-632-211s
Fax: 206-632-2417

AnalyticaJ- Protocol: In-house
Special Instructions:

Client IDl
ARI ID Add'I ID

H2ru"8 lz
Landau Associates
CornwaLl-
Ke1ly Bottem
206-695-62]-r
2A6-695-620t
subdataGarilabs . com

Reguested Turn Around:
Enail Results (Y/N) : e-ei.l

r"irits of Lialrititl'. subcontractor is expected to perfotm arl requested seryjces7n accordance with approptiate nethodoTogy foTTowing Standard opeiating procedures
Ehat meet standards for the industry. Th'e totaL ltioiltty of int, its offJ-cers,agentS, employees. ot suce€sors/ arising out of or in connection wlth the reguested
'servjces, .sha-I-l not exceed the negotiatid amount for said. services. rhe agteenent,by the Subeontractot to perform servlces reguested by ARI rel.eases ARI fron anyTiabiTity Jn excess thereof. not.withstandiig any prbvislon to the contrary in anycontract, purchase ordet ot co-slgned agreement between AR-I and t1:e Subeont,tactor.

Sanpled Matrix Bottl_es Analyses

#*ffi*(c
INCIORP(N,TIED

ARI Client:
Project fD:

ARI PM:
Phone:

Fax:
Email:

ARI ProJcot: Vtt55

L2-18405-VK65A MW-1,5D-092412

Speclal Instructions: None

09/24/12 Water
08:26

Tannins a Lignins

L2-r.8406-vK658 MV{-1,6D-0924L2

Special Instructions: None

09/24/L2 water
08 :30

Tannins & Llgnine

72-L8407 -vK65C WtI-tAD-O924lz

Special Instructions: None

09/24/L2 Water
10: 00

Tannlns & l,ignins

12-18408-VK65D MW-15S-092412

Speclal Instructions: None

09/24/L2 Water
10:50

Tannins c Llgnins

12-18409-VK65E MW-165-092412

Special Instructions: None

09/24 /1-2 Water
LL:30

Tannins & tignlns

12-18410-VK65F MW-14S-092412

Special Instructions: None

09/24/12 Water
L2r50

Tanniris & Lignins

L2-1"841.I-VK65G MW-135-092412

Special Instructions: None

09/24/12 Water
13: 00

Tannins & tignins

iarri_er [irbil] Date

tY)- ronpany lW, '^'" llzt/ tz "^" of fc>
'"""fu)To^fl

fl :one4t6_,-J )ate 
?/eA lty time4?{a

Sulrcontrtractor Custody Form
Page I of 2

t =Etf+f,E . 4j%F*rui
Wg tsq-T tu.fltus} d{#T rI



SUECONTRACTOR A}IALYSTS REQTIEET
CUSTODY TRANSFER 09/25 /I2

ARI Project: VK55

INCOf,IX('RAIED

Laboratory: Aquatic Research, rnc ARr client: Landau Associates
Lab contact: steve r'azoff Proiect rDr 0001020.400-510

CLient Sanple IDl
ARI Sample ID Addrl Sanple ID Sarnpled Matrix Bottles Analyses

L2-I8412-VK65H !4ff-12s-092412 09/24/12 Water 1 Tannins & Lignins
14:00

Speclal Instructions: None

L2-184L3-vK65l M9f-1Ls-092412 09/24/12 Water 1 Tannins & Lignins
L4:25

Special Instructions: None

L2-184I4-VK65J IM'L2D-092412 O9/24/'J,2 Water 1 Tannins & tiqnins
15:10

Special Instructions: None

L2-19415-vK65K MW-l_t-D-0924L2 09/24/'1.2 Water 1 Tannins & Lignins
L5: 35

Special Instructions: None

12-18416-VK65L MW-13D-0924L2 O9/24/I2 $later 1 Tannlns & Lignins
17: 00

Special Instructj-ons: None

I2-I84I7-VK65M MW-DUP-0924L2 O9/24/L2 $Iater l. Tannins & Lignj"ns

Special Instructions: None

or Custody Fo
Page 2 of 2

#ffiffio

larrier I

I
\irbil-L )ate

ielinqt ff)x-z- :oneanv 
ft17L. I '^'" 7 kelz tt'"rtrso

*"'uffi^ok*- t" owl^ Date
7Ar h-, "^h7I o

Subcontractor Cus Form - \1K65

E iE*-rr* . ffiroff*,**
q- FAH # W-+E*n-lPq-'f d:-



->,JIE Analytical Resources/ Incorporated

=/- 
Analytical Chemists and Consultants

=J
August 16,2012

Mr. Larry Beard
Landau Associates, Inc.
130 2nd Avenue South
Edmonds, WA 98020

RE: Client Project: Cornwall 001020,400.500
ARI Job No: V838, VE43, VE90

Dear Larcy,

Please find enclosed analytical results for the conventionals analyses of samples received
for the project referenced above. Analytical Resources, Inc. (ARI) accepted five water
samples and a trip blank on August l, 2012. The samples were received in good
condition and there were no discrepancies between the COC and containers' labels.

The samples were analyzed for SVOCs, SIM PAHs, HCID, VOCs, Pesticides,
Herbicides, Dissolved Metals, Anions, Sulfrde, COD, BOD, Ammonia, TOC, Cyanide
and NWTPH-Dx follow ups as requested on the COC. The Tannins and Lignins were
subcontracted to Aquatic Research, Inc.

The VOCs 8/7/12 CCAL is out of control low for acrolein. All associated samples that
contain analye have been flagged with a "Q" qualifier.

The SVOCs 8l8lI2 CCAL is out of control high for 2,4,6-Tribromophenol and
Pentachlorophenol. All associated samples that contain analyte have been flagged with a
"Q" qualifier.

The dissolved metals matrix spike in association with sample MW-I6D-073112 is out of
control low for zinc with a sample duplicate RPD for zinc outside of control limits. All
other QC is in control.

The dissolved mercury LCS is out of control high. All associated samples were non-
detect and no further corrective action was taken.

The sulfate matrix spike is out of control, low in association with sample MW-I6D-
073112. All other QC is in control and no further corrective action was taken.

The herbicide LCS and LCSD are out of control low for 2,4,5-T with a RPD for Dalapon
outside of the +l-40Yo control limits. All other,spike recoveries are in control and no
further corrective action was taken.

4611 South 134th Place, Suite 100 o Tukwila WA 981 68 o 206-695-6200 o 206-695-62O1 fax



JIE Analytical Resources, Incorporated

aU 
Analytical Chemists and Consultants

The herbicide sample MW-l 1D-073112 was analyzed twice due to matrix efflects. Both
sets ofdata have been reported.

The pesticides LCS and/or LCSD are out of control high for several analytes. The
associated samples are non-detect and no further corrective action was taken.

Quality control analyses are included for your review. No other analytical complications
were noted.

A copy of these reports and all associated data will remain on file with ARL If you have
any questions or require additional information, please contact me at your convenience.

Respectfully,

RCES,INC.

Client Services Manager
206-695-62rl
kellyb@arilabs.com

KFB/Idb
Enclosure
cc; File VE38, VE43, VE90

4611 South 'l 34th Place, Suite 'l 00 . Tukwila WA 981 68 c 2O6-695-6200 o 206-695-62O1 iax
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frD Analyiical Resources, tncorporated

at Analytical Chemists and Consultants Gooler Receipt ForrT

,,.*"t*^^. l6rrJu)a( |

//-\(yEs/

G)
G,

Complete custody forms and atlach al! documents
Log-ln Phase:

Was sufiicient ice used (if appropriate)? ..............,.. -- 
NA -f=S No\_.. .

Were all bottles sealed in individual plastic bags? yES ({O-.,

Did all bottles arrive in good condition (unbroken)? YES.1 NO
Were all bottle labels complete and legibte? GS, NO
Did the number of containers listed on COC match with the number of containers received? (ES NO
Did ali bottle labels and tags agree with custody papers? 4feSa NO
Were all bottles used correct for the requested analyses? Qeg NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA dE\ NO.v
Were all VOC vials free of air bubbles? NA yES GA
Was sufficient amount of sample sent in each bottle? NO

Was a temperature blank included in the cooler? ,,: "=: - G,
What kind of packing material was used? ... Bubble Wrap W{.9 Gel Packs Baggies Q:u9"0 eaOer Other:ra?lX__-

ARI Client:

COC No(s)

Assigned ARI Job No Tracking No

Preliminary Examination Phase:

Were intact, properly signed and dated cuslody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Werecustodypapersproper|yfi||edout(ink,signed,etc.)'''.'

Temperature of Coole(s) ("C) (recommended 2.0-6.0 "C for chemistry) .... I& L9_ €4 !r"l_
lf cooler temperature is out of compliance fill out form O007OF . Temp Gun lD#

coorerAccepteo uy: -/['1*,/ o*" a/f /la t^u. l8

Delivered by: Fed-Ex UP(;Dn Hand Detivered Other..-

Equipment

NA

NO

NO

NO

Date VOC Trip Blank was made at ARl,. . ...

Was Sample Splrt by ARt : (r.rn\ YES

NA

Date/Time

Samples Logged by frV o,,", t/t lta- ri,,'", lSj+
** Notify Project Manager of discrepancies or corcems *

YES

YES

Split by.--

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on GOC

Additional Nofes, Discrepancies, & Reso/ufions :

tbD. ew tJD-'fpts ttD,SFle f,).5" 9PD, lls-. 1pD
T6-ltls,3Pt)

s.u, *V ox",,%lt Ip-
:.$ma,|}Aii FSUes
| *,2trlFn

',a t

F$#hiru*rl6s'
:2'*4 nrm

I r{lir
> -{ tnft

fsrt,
Small ) "sm"

Peabubbles ) 'p5"
Large ) "lg"
Headspace ) "hs"

o016F
3/2t10

Cooler Receipt Form Revision 014
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a/- Analytical Chemists and Consukants

-

uooter Kecetpt l-orfTl

G
6
G,

ARI Client:

COC No(s)

Assrgned ARI Job Nr \ € t+3
6e

A
e,oi""tN"^", fl6Yfl[,()dl I
Delivered by: Fed-Ex Up(6*ri") Hand Delivered 

-*.--
Tracking No ADPreliminary Exam i nation Phase;

Were intact, properly signed and daled custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Werecustodypapersproper|yfi||edout(ink'signed,etc.,1'''''

Temperalure of Cooler(s) ("C) (recommended 2.0-6.0 "C for chemistrv) Ib Le- aq lA

Complete cus forrns and atlach all shipping documenls
Log-ln Phase:

Was a temperature blank included in the cooler?as a lemperarure btank Inctuded in the cooler? yE s 6q,Whatkindof packingmaterial wasused?... BubbleWrap (g!tb" Gel packs Baggies FoamBlock paper Other: ?t_X.
Was sufficient ice used (if appropriate)? ............ NA #e\-L-.> NO
Were all bottles sealed in individual plastic bags? yES 

6aDid all bottles arrive in good condition (unbroken)? 
C€s No\>Were all bottle labels comptete and legible? (ES NO

Didthenumberofcontainers|istedonCoCmatchwiththenumberofcontainersreceived?
\,,;Did ali bottie labels and tags agree with custody papers? 
trES, NO

Were all bottles used correct for the requesled analyses? ,*X'\E9 NO
Do any of the analyses (bottles) require preservation? (attach prese-vation sheet, excluding VOCs)... NA GS NO
Were all VOC vials kee o{ air bubbles? 

6A,, VgS NO
7---\.\Was sufficient amount of samp)e sent in each botfle? ... (yE$ NO\-/Date VOC Trip Blank was made at ARl.,. Ot

Was sample split bv ARI : e, YES Date/Time:- Equipmentr- sprit bv:
/\r , nl l,

sampres Lossed uy -f I V Drr" tiJD / {A- ,,*", l?/_D
"' Notify Project Manager of discrepancies or concems -

NO

NO

NO

Sample lD on COC le lD on Bottle

Ad d i t i o n a I rVo les, Discrep a n c i es, & R e s o, I u t'r o t s :

Peabubbles ) "p5,

Headspace ) "hs',

o016F
3/2t10

Cooler Receipt Form Revision 014
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Sanple ID

samp:'e rD Cross Reference Report i$i[q"@INCORPORATED

ARI Job No: VE38
Client: Landau Associ-ates

Proj ect Event: 0007020. 400.500
Pro j ect Name: Cornwal-l

ARI ARI
Lab ID LIMS ID !4atrix Sanple Date/Time VTSR

1. MW-16D-073112
2. MW-12D-073112
3. MW-11D-073112
4. MW-12S-073112
5. MW-115-073112
6. Trip Blanks

VE38A 1,2-14610 Water O7 /3L/L2 08:30 08/01 /1'2 I2z 45
VE38B L2-14 611 Water 01 /3I/12 10:40 08 /0L/I2 L2:45
VE38C I2-L4612 Water 01/3I/!2 12:30 08/01/L2 12:45
VE38D L2-L4613 Water 07/31/I2 L3:00 08/01'/L2 L2:45
VE38E 12-L4614 Water 01 /3I/12 14 :15 08 /01/12 1,2:45
VE38F 72-1,4615 Water 01 /3I/1-2 08 /01/72 t2z 45

Printed 08/0I/I2 Page 1 of 1



sampre rD cross Reference Report ii$W!!-@INOORPORATED

ARI Job No: VE43
Client: Landau Associates

Project Event: 0001-020.400.500
Project Name: Cornwall

ARI ARI
Sanple ID Lab ID LIMS ID t'Iatrix Samp]-e Date/Time VTSR

1. MW-16D-073112
2. MW-12D-073112
3. MW-11D-0731-12
4. MW-725-0737L2
5. MW-115-073112

30 08/07/L2 12:45
40 08/01 /L2 12:45
30 08/0I/L2 12:.45
00 08/01 /12 12:45
15 08/0I/12 12:45

VE43A 12-1-4616 Water 07 /3I/I2 08
VE43B 12-1-4617 Water 07 /31-/72 L0
VE43C 12-1-4618 Water 01/31'/1'2 72
VE43D 1,2-14619 Water 07 /3I/1'2 13
VE43E 1-2-14620 Water 07 /3I/L2 1"4

Printed 08/0I/I2 Page 1of 1



Sample ID Cross Reference Report

ARI Job No: VE90
Client: Landau Associ-ates

Project Event: 000J.020.400.500
Project Name: Cornwall

A:sffis?:@
INCORPORATED

Sarp1e ID
ARI ARI

Lab ID IJIMS ID I'latrix Sample Date/Time

1. MW-16D-073112 VE90A 12-L4876 Water 07 /3L/72 08:30 08/0L/1,2 12:45

Printed 0B/06/12 Paqe 1of1
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Jr> Analytical Resources, Incorporated

ait Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 211412011

Inorganic Data

U Indicates that the target analyte was not detected at the reported
concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is s5 times the Repofting Limit and the replicate
control limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported
concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Repofiing Limit or So/o of the regulatory limit or 5o/o of
the analyte concentration in the sample.

J Estimated concentration when the value is less than ARI's established
reporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O lndicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <2lo/oDrift or minimum
RRF).

Page 1 of 3



NA

NR

@

M2

NS

M

Analytical Resources, lncorporated
Analytical Chemists and Consultants

Indicates an analyte response that
calculated concentration is not valid;
quantification of the analyte

has saturated the detector. The
a dilution is required to obtain valid

The flagged analyte was not analyzed for

Spiked compound recovery is not reported due to chromatographic
interference

The flagged analyte was not spiked into the sample

Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value "calculated for 2,3,7,8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

The analyte was positivefy identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

The analyte was detected on both chromatographic columns but the
quantified values differ by 24oo/o RPD with no obvious chromatographic
interference

Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

N

EMPC

c

P

X

z

Page 2 of 3
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Geotechnical Data

The total of all fines fractions. This flag is used to report totalfines when only
sieve analysis is requested and balances total grain size with sample weight.

Samples were frozen prior to particle size determination

sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process andlor moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3
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J/E Analytical Resources/ Incorporated

=r/- 
Analytical Chemists and Consultants

=J

Glient: Landau Associates

Client Project: Cornwall

ARlJob No.: VE38

Client Proiect No.: 0001 020.400.500

Case Narrative

Five samples were submitted for preparation on August 1,2012, and were in
good condition. Each sample was received in eight 500 milliliters amber
glass bottles, with a total of 20 liters for thd entire job.
The samples were submitted for removal of solid particulate by means of
centrifuging according to modified Corp of Engineers draft interim guide lines.
The samples were centrifuged in decontaminated 500mL glass bottles, in a
pre-cooled centrifuge (4'C) at 1,000 x g for 30 minutes.
The supernatant water was decanted back into the original sample bottles
and delivered to sample receiving for distribution.
There were no other anomalies in the sample or methods on this project.

Released by: Date: ( 'rr',,

Reviewed by: ?i.ts'zorfl--

1.

2.

3.

4.

5.

4611 South 134th Place, Suite 100 . Tukwila WA 981 68 . 2O6-695-6200 . 206-695-62O1 fax



AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206\ 632-2715 FAX: (206) 632-2417

FILE NUMBER: ARI098-44 PAGE I
REPORT DATE: 08116112

DATE SAMPLED: 07l3rlr2 DATE RECEIVED: 08t02tr2
REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER

MPLES FROM ANALYTICAL RESOURCES INC. i VE38

CASE NARRATIVE
ive water samples were received by the laboratory in good condition. Analysis was performed according to tlte chain ofcustody received with the samples. No difficulties

encountered in the preparation or analysis ofthese samples. Sample data follows while QA/QC data is contained on the following page.

SAMPLE DATA
TANNIN/LIGNIN

SAMPLE ID LAB ID (me/L)

l2-14610-VE38A MW-l6D-073 2 1.22
t2-1461 t-vE388 MW-l2D-073 2 9.54
t2-146I2-VE38C MW-llD-073 2 29.9
l2-14613-VE38D MW-l2S-073 a 7.83

l2-14614-VE38E MW-t15-073 2 1.90



AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: (206)632-2715 FAX: Q06)632-24t7

FILE NUMBER: ARI098-44 PAGB 2

DATE: 08116112

ATE SAMPLED: 07t3rtr2 DATE R"ECEIVEDT 08102112

NAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
MPLES FROM ANALYTICAL RESOURCES INC. / VE38

QA/QC DATA

QC PARAMETER

METHOD
DATE ANALYZED
DETECTION LIMIT

DUPLICATE

SAMPLE ID
ORIGINAL

DUPLICATE
RPD

SPIKE SAMPLE

SAMPLE ID
ORIGINAL

SPIKED SAMPLE
SPIKE ADDED
%RECOVERY

QC CHECK

FOUND
TRUE

%RECOVERY

BLANK

TANNIN/LIGNIN
(mp/1,\

sM5550
08t16/12

0.010

BATCH
1.22

r.22
0.0OYo

BATCH
1.22

2.t6
1.00

94.85yo

1.04

1.00

103.58o/o

<0.010

_ NOT APPLICABLE OR NOT AVAILABLE,
- NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT
= RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUI SPIKE TO LOW RELATIVE

SUBMITTED BY:

gp*;,W**rwd#-.-
Damien Gadomski
Project Manager



SI'BCONTRACTOR ANALYSIS REQT,EST
CUSTODY TRANSFER 08/AT/12

Laboratory: Aquatic Research, Inetab Contact: Steve Lazoff
Lab Address; 3927 Aurora Ave N.Seattle, WA 98103
Phone: 206-632-27ts
Faxr 206-632-24t7

AnalyticaL protocol; fn-house
Special Instructions:

;[$riB*(D
INCORPOFATED

ARI Projeot: \ZE3g

/.1R/d ?B- /4
ARI Client: Landau Associates
Project ID: Cornwall

ARI PM; Kelly Bottem
Phone: 206-695-6ZLL

Fax: 206-695-6ZOL
Emai.L : subdata@arilabs. com

Reguested Turn Around:
Email Results (y,/N) : email

Liuits of Liability' subcontractor is expecLed to perform aJJ reguested servjsesin accotdance wit'h approptiate methodoJ-og-y toltoring standard. operating proeeduresthat meet standard^s for the industry, rh-e totar liitility oi 
-ei.t, 

its office,., .agents' empToyees. or sucessorsr arlsing out of or in coniection with the reguestedservices' shal-l not exceed tlte negotiated amount for said ser'jces . The agrreemextby the subeonttactor .to perform serrrjces requestecl by ARr ref eases ARr from spyTiabirity jn excess theieof , not .wi'th_stanaiiq uiy pronision to the contrary in anycontractt purchase order ot co-signed agrreera6nt bett,reen ARr and the subcontra ctoE.

ARr rD i:i?l'r;o/ Sampled Matrix Bottles ^t{nal-yses
Iz-L4 610-vE38A MW-1 6D-0731 12 O7/3L/!2 Warer

08:30
Tannins & Lignins

Speeial Instructions: None

t2-1,4611-vE38B WVt-tzD_A7 31L2

Special fnstructions: None

A7 /3L/12 Water
L0:40

Tannins & Lignins

L2-14612-VE38C MW_11D_07 311.2

Special Instructions: None

01 /3L/12 Water
L2:3O

Tannins & Lignins

1,2-14613-VE3BD MW-12S_073tL2

Special Instructions: None

O7 /3L/1,2 Water
13: 00

Tannins & Lignins

I2-74614-VE38E MW-11S-073112

Special fnstructions: None

07/3L/L2 Water
14:15

Tannins & Lignins

larrier
t

{irbill- )ate
Retinqui{hed by

-ll--4 
'/)

:.*.e n'.4/F4 '"'" %faJn-- rine 
/rx-(tu."r*jW Jompanv- &rat Date ', | .p I 2- l('?

Iime
^/,/j< |

Subcontractor Custody
Page 1 of

Form
1

- vE38



ORGA}IICS AI{AI,YSTS DATA SHEET
Pesticides by GCIECD Method SW8081B
Extraction t'tethod: SW3510C
Page 1 of 1

Lab Sample ID: VE38A
LIMS IDz 72-7467O
Matrix: Water
Data Release Authorized:
Reported:. 08/16/72

Date Extracted: 08/06/12
Date Anafyzed: 08/15 /L2 22t32
lnstrument/Analyst : ECD6lAAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Number Analyte

AlsbfiSrb@
INCORPORATED

SanpJ.e ID: t'tFI-16D-O73lL2
SAIIPLE

QC Report No: VE38-Landau Associates
Project: Cornwalf

0001020.400. s00
Date Sampled: 01/3L/L2

Date Received: 08/01,/1,2

Sample Amount: 500 mL
Final Extract Volume: 5.0 mL

Di-]ution Factor: 1.00
pH: NA

Flori-si1 Cleanup: No
Si.Lica Gef : Yes

RL ResuLt

3L9-84-6
319-85-7
319-86-8
58-89-9
'7 6-44-B
309-O0-2
L024-57 -3
959-98-8
60-51-1_
'7 2-55-9
7 2-20-8
3321-3- 65-9
7 2-54-8
1031-07-8
50-29-3
'7 2-43-5
53494-70-5
7 421.-93-4
5r03-'t 4-2
5103-71-9
8001-35-2

0. 050
n ntrn
0.050
0.050
0.050
0.050
0.0s0
0.050
0.10
0.10
0.10
0.10
0. r.0
0.10
0. r_0

0.50
0.10
0.10

0.0s0
0.050

qn

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
lJanl- :nhI nr

Al-drin
Heptachlor Epoxide
Endosulfan I
Diefdrin
4, 4 r -DDE
Endrin
Endosulfan If
4, 4 r -DDD
Endosulfan Sulfate
4, 4 ' -DDT
^r^+L^..-,^Ll ^,t1g LlIvAyLrlIU!
Endrin Ketone
Endrin Aldehyde
trans-Chl-ordane #
cis-Chlordane $
tTtnvrnhana

Dannrt-ad i n rrn /T /nnl.rlr\svv! Lvv rrr FY / ! \ l/v! /

Pest/PCB Surrogate Recoverl

Decachl-orobiphenyl
Tet rachl- orometaxylene

82 .02
57.8?

# This analyte (CAS registry No. 5103-74-2) is named trans-Chlordane in
EPA Method 8081B(Feb 20A7). It has also been named gamma-Chlordane and beta-Chl-ordane.

$ This analyte (CAS registry No. 5103-71-9) is named cis-Chfordane in
EPA Method 80818(Feb 2007). It has afso been named alpha-Chlordane.



ORGAI{ICS A}IAIYSIS DATA SHEET
Pesticides by GC/ECD Method sw8081B
Extraction Method: SW3510C
Pase 1 of 1

Lab Sample fD: VE38B
LIMS IDz 12-L4671
Matrix: Water
Data Refease Authorized:
Reported:08/I6/1,2

Date Extracted: 08 /06/1,2
Date Anaf yzed: 08/15 /1-2 22t50
lnstrument,/Anal-yst : ECD6/lrAR
GPC CJ-eanup: No
Srrl f rrr (ll eenrrn: Yes

CAS Nunber Analyte

Arstilsrb@
INCORPORATED

SampJ-e ID : tfl-12D-073112
SAIVIPLE

QC Report No: VE38-Landau Associates
Proj ect: Cornwa.l-l

0001020.400.500
Date Sampled: 01/31/12

Date Received: 08/01,/1,2

Sample Amount: 500 mL
Final Extract Volume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

Fl-orisil- Cleanup: No
Sil-ica Gel-: Yes

RL Result

319-84-6
319-85-7
319-86-8
58-89-9
1 6-44-8
309-00-2
1024-51 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
33213-65-9
7 2-54-8
1031-07-8
5A-29-3
7 2-43-5
qe/o/r-?n-q.

1 42r-93-4
51_03-14-2
5103-71-9
8001-3s-2

aJ-pha-BHC
beta-BHC
defta-BHC
gamma-BHC (Lindane)
llani-rnlrl nr

Al-drin
Heptachlor Epoxide
Endosulfan I
Diel-drin
4 , 4', -DDE
Endrin
Endosulfan II
4 , 4' -DDD
Endosulfan Sulfate
4t4t-DDT
Maf l'rnvrrahl nr! Jv uIrvZ:f

Endrin Ketone
Endrin Aldehyde
trans-Chl-ordane #
cis-Chlordane $
Toxaphene

Rannr1- arl i n rrn /T. lnnh lr\syvr usv rrr FYl ! \-t/-t/v,/

Pest/PCB Surrogate Recovery

Decachforobiphenyl
Tet rachlorometaxylene

registry No. 5703-74-2)
2047 ) . It has al-so been

registry No. 5103-71--9)
2001 ) " ft has al-so been

52 .52
55.04

is named t.rans-Chlordane in
named gamma-Chlordane and beta-Chl-ordane.

is named cis-Chlordane in
named afpha-Chf ordane .

0.050
0.050
0.050
0.050
0.0s0
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0. s0
0.10
0.10

0.050
0.050

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.1_0 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

* This nn:lr;fe /CAS\

EPA Method 8081B(Feb

$ This analyte (CAS
EPA Method 80818(Feb



ORGA}IICS AI{ATYSIS DATA SHEET
Pesticides by GC/ECD Method Sw8081B
Extraction lvtethod: SW3510C
Paqe 1 of 1

Lab Sample ID: VE38C
LIMS ID: L2-74672
Matrix: Water
Data Refease Authorized:
Reported: 08 / I6 / 1.2

Date Extracted: 08/06/12
Date Anafyzed: 08/1,5/12 23:08
Instrument/Analyst' ECD6/AAR
GPC Cleanup: No
Su.l-fur Cleanup: Yes

CAS Nunber AnaJ.yte

QC Report No:
Pra"i aaf '

ixs5ffsrb@
INCORPORATED

Sanple ID : t'fI-11D-073112
SAI.{PIE

VE38-Landau Associates
CornwaLl-
000L020.400.500

Date Sampled: 07 /37/12
Date Received: 08/0I/'l-2

Sample Amount: 500 mL
Fina] Ext.ract Vo.l-ume: 5.0 mL

Dil-ution Factor: 1.00
PH: NA

Florisil Cleanup: No
Sil-ica Gel-: Yes

RI Result

31"9-84-6
319-85-7
319-8 6-8
58-89-9
7 6-44-8
309-00-2
7024-5'7 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
33213-65-9
1 2-54-B
1031-07-8
s0-2 9-3
-t 2-43-5
53494-70-5
1 427-93-4
5703-1 4-2
s103-r 1- 9
8001-35-2

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10

0.10
0.50
0.t_0
0.10

0.050
0.050

6r)

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.1_0 u
< 0.10 u
< 0.10 u
< 0.1_0 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
llanf rnhl nr

Afdrin
Heptachlor Epoxide
Endosuffan I
Diefdrin
4 , 4', -DDE
Endri-n
Endosulfan II
4 , 4', -DDD
Endosuffan Sul-fate
4, 4 '-DDT
Maf havrzch I nr

Endrin Ketone
I-n,'lrin Aldohrrda

trans-Chlordane #
cis-Chlordane $
m^-.-^L^^^r uAaPllcrrg

Pannrt-aA 1n ,.a /r /nnl-r\\yt2y t

Pest/PCB Surrogate Recovery

Decachl-orobiphenyl
T et rachlorometaxyl ene

# This analyte (CAS registry No. 5L03-74-2)
EPA Method 80818(Feb 2401). ft has al-so been

$ This analyte (CAS registry No. 5l-03-?l--9)
EPA Method 80818(Feb 2OA7). It has also been

14.02

is named trans-Chl-ordane in
named gamma-Chlordane and beta-Chlordane.

is named cis-Chfordane in
named alpha-Chlordane .



ORGAIIICS ATiIAIYSIS DATA SHEET
Pesticides by GCIECD ldethod SW8081B
Extraction t'tethod: SW3510C
Page 1 of l-

Lab Sample ID: VE38D
LIMS ID z )-2-14613
Matrix: Water
Data Release Authorized:
Reported:08/L6/1,2

Date Extractedz 08/06/12
Date Anal-yzed: 08/15 /L2 23226
fnstrument/Analyst : ECD6/AAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber Analyte

Arsiffs*@
INCORPORATED

SanpJ.e ID : tfI-12S-073112
SAI'{PLE

QC Report No: VE38-Landau Associates
Proj ect : Cornwal-l-

0001020.400.500
Date SampJ-ed: 01 /31./L2

Date Received: 08/OI/1,2

Sample Amount: 500 mL
Final Extract Vol-ume: 5.0 mL

Dil-ution Factor: 1.00
pH: NA

Florisil- Cleanup: No
Silica Gel-: Yes

RI,, Resu1t

31,9-8 4- 6
31 9-8 s -7
319-86-8
58-89-9
7 6-44-8
309-00-2
L024-51 -3
959-98-8
ou-3 /-l-
7 2-55-9
I Z- ZU-t1
332L3-65-9
7 2-5 4-8
1031-07-8
50-2 9-3
7 2- 43-5
53494-10-5
7 42I-93-4
5103-7 4-2
5103*71-9
8001-35-2

* This analyte (CAS
EPA MethoO eOelB(Feb

$ This analyte (CAS
EPA Method 80818(Feb

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
llanfanhlnr

Aldrin
Heptachlor Epoxide
Endosulfan I
Diel-drin
4 | 4', -DDE
Endrin
Endosulfan II
4 , 4', -DDD
Endosulfan Su.l-fate
4, 4 ' -DDT
Met.hoxychlor
Endrin Ketone
Endrin Aldehyde
trans-Chlordane #
cis-Chlordane $
Tnvrnhana

Pannrl-ar{ i n rrn /T. /nnl.r\\yFv,

Pest/PCB Surrogate Recoverl

Decachlorobiphenyl
Tet ra chl- o rome t axyl ene

registry No. 5l-03-74-2)
2001). It has also been

registry No. 5103-71-9)
2007). It has also been

0.050
0.050
0.050
0.050
0.0s0
0.050
0.050
0.050
0.10
0.10
0.10
0. r_0

0.10
0. r_0

0.10
0.50
0.10
0.10

0.050
0.050

qn

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.1-0 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

64.22
63.22

is named trans-ChLordane in
named gamma-ChJ-ordane and beta-Chl-ordane.

is named cis-Chl-ordane in
named alpha-Chlordane.



ORGAI{ICS AIIAI,YSIS DATA SHEET
Pesticides by GC/ECD Method SW80B1B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VE38E
LIMS IDz 12-L4614
Matrix: Water -o
Data Rel-ease Authorized. .6Reportedz 08/1-6/12

Date Extractedz 08/06/12
Date Anal-yzed: 08/15/1,2 23: 43
f nstrument/Analyst : ECD6/AAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber Analyte

firsiffirb@
sample rD : l'ild-11s-oz3ll2lNcoRPoRATED

SAMPLE

QC Report No: VE38-Landau Assocj_ates
Project: Cornwall-

ooo1,o20.400.500
Date Sampled: O7 /3I/12

Date Received: 08/01,/12

Sample Amount: 500 mL
Fina] Extract Vol-ume: 5.0 mL

Dll-ution Factor: 1.00
pH: NA

Fl-orisil Cleanup: No
Sil-ica Ge]-: Yes

RL Resu1t

319-84-6
319-85-7
319-8 6-8
58-89-9
7 6-44-8
309-00-2
I024-51 -3
959-98-8
60-57-1
7 2-55-9
1 2-20-8
33213-65-9
7 2-54-8
1031-07-8
50-2 9-3
1 2- 43-5
E?AOA-?n-R
7 42I-93- 4

5703-1 4-2
510 3- 71- 9
8001-35-2

alpha-BHC
Deta-ijtlu
de.l-ta-BHC
gamma-BHC (Lindane)
llonf achl nr

Aldrin
Heptachlor Epoxide
Endosulfan I
Diefdrin
4,41-DDE
Endrin
Endosu-Ifan fI
4r4'-DDD
Endosuffan Sul-fate
4, 4 ' -DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
trans-Chl-ordane #
ni c-l-h I arrlana (
tlnv:nhana

Rannrl-or{ in ,.n/t /nnla\uvs rrr FYl! \P}/u/

Pest/PCB Surrogate Recovery

0.050
0.050
0.0s0
0.050
0.050
0.050
0.0s0
0.050
0.10
0.10
0.10
0.10
n 1n

0.10
0. L0
0. s0
0. l_0
0.10

0.050
0.050

q,n

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 U
< 0.050 u
< 0.050 u
< 0.050 U
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 U
< 0.10 u
< 0.1_0 u

< 0.050 u
< 0.050 u

< 5.0 U

Decachforobiphenyl
T e t ra chl- oromet. axyl ene

# This analyte (CAS registry No. 5103-74-2)
EPA Method 80818(Feb 200'l). It has al_so been

$ This analyte (CAS registry No. 5103-71_-9)
EPA Method 80818(Feb 2007). It has al_so been

78.0?
60.22

is named trans-Chfordane in
named gamma-Chlordane and beta-Chl-ordane.

is named cis-Chlordane in
named alpha-Chlordane.



AIsbfiSeb@
INCORPORATEDORGANICS AI{ATYSIS DATA SHEET

Pesticides by GCIECD Method SW8081B
Extraction Method: S}I3510C
Page 1 of 1

Lab Sample ID: MB-080612
LIMS ID: 72-14610
Matrix: Water
Data ReLease Authorized:
Reported: 08/16/12

Date Extracted: 08/06/12
Date Analyzedi 08/75/1,2 27:27
Instrument /Analyst : ECD6/AAR
GPC Cleanup: No
Sulfur Cleanup: Yes

CAS Nunber Analyte

SanpJ-e ID: MB-080612
METHOD BI.ANK

QC Report No: VE38-Landau Associates
Project: Cornwafl

0001020.400.500
Date Sampled: NA

Date Received: NA

SampJ-e Amount:
Final- Extract Vo.l-ume:

Dilution Factor:
pH:

Florisil- Cleanup:
Silica Gel:

RL

5UU M!
5.0 mL
r..00
NA
No
Yes

Result

31"9- I4- 6
31 9- I s-7
319-86-8
58-89-9
7 6- 44-8
3 0 9-0 0-2
r024-57 -3
959-98-8
60-57 -L
1 2-55-9
7 2-20-8
332 r3-r)5-9
1 2-54-8
1031-07-8
50-2 9-3
1 2- 43-5
53494-'t 0-5
1 42]-93-4
5IO3-7 4-2
5103-71-9
8001-35-2

alpha-BHC
beta-BHC
de-lta-BHC
gamma-BHC (Lindane)
Llan1- rnhl nr

Aldrin
Heptachlor Epoxide
Endosuffan I
Diefdrin
4, 4 | -DDE
Endr-in
Endosul-fan II
4, 4 ' -DDD
Endosul-fan Suffate
4, 4 r -DDT
Mo1- hnxr;ch I nr
Endrin Ketone
Endrin Aldehyde
trans -Chl- ordane
cis-Ch"l-ordane
r^-'-^h^-.a! u^a!Jrlsrrs

0. 050
0.050
0.050
0.050
0.050
0. 0s0
0.050
0.050
0.10
0.10
0.10
0.10
0. r.0
0.10
0.10
0.s0
0. r_0

0.10
0.050
n nEn

q,n

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.1-0 u
< 0.10 u
< 0.10 u
< 0.1_0 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.1_0 u

< 0.050 u
< 0.050 u

< 5.0 u

Reported in pg/L (ppb)

Pest/PcB Surrogate Reeovery

Decachlorobiphenyl
Tet ra chl- oromet axvl ene

61 .OZ
62.22



firs5fisrb@
INCORPORATED

sw8081/PESTTCTDE WATER ST'RROGATE RECO\ZERY SIJI&{ARY

Matrix: Water Report No:
Prn'i anl- '

VE38-Landau Associ-ates
CornwaLl
0001020.400. s00

TCI'o( TOT OUTClient ID

(DCBP) : Decachl-orobiphenyf
(TCMX) : Tetrachl-orometaxyl-ene

LCS/MB LrMrfS

(s4-r_00)
(s2-100)

Prep Method: SW3510C
Log Number Rangez t2-L4610 t.o

MB-080612
LCS-080612
LCSD-080612
MW-I6D-01 3172
MW-72D-013II2
MW-11D-073112
MW-12S-073112
MW-11S-073112

67.O2 62.22
70.5? 60.5?
73.8? 59.5?
82.02 57 .82
s2.52 55.0?
7 4.02 63.22
64.22 63.22
78.08 60.22

n
n
n
n
n
n

n
n

QC LfMITS

( 32-11 6 )

(43-106)

12-L46L4

vada I inr \/k <x

FORM-rr SVr8081



AlstilSrb@
INCORPORATEDORGAIIICS AI.IALYSIS DAIA SHEET

Pesticides/pcs by Gc/EcD Method s9r80818
Paqe 1 of 1

Lab Sample fD: LCS-080612
IIMS rD:12-L461.0
Matrix: Water
Data Release Authorized:
Reported: 08/76/72

Date Extracted LCS/LCSD: A8/06/72

Date Anal-yzed LCS t OB / 75 / 72 21:39
LCSD: 08/15/72 27t51

fnstrument,/Analyst LCS: ECD6IAAR
LCSD: ECD6/AAR

GPC Cleanup: No
Fl-orisil- Cleanup: No

Analyte
Spi.ke

IJCS Added-LCS

SampJ-e fD: tCS-080612
LCS/LCSD

VE38-Landau Associ-ates
Cornwal-.1-
0001020.400.500

f\f' P onn rt- lr'In .

Prn'i aal- .

Date Sampled: 01 /31./12
Date Received: 08/01,/12

Sample Amount ICS:
LCSD:

Final- Extract Vol-ume LCS:
],CSD:

Di-lution Factor LCS:
LCSD:

Sulfur Cleanup:
Sil-ica Gel- :

tCS Spike
Recovery LCSD Added-LCSD

500 mL
500 mL
5.0 nL
5.0 mL
1.00
1.00
Yes
Yes

I.CSD
Recov€ry

alpha-BHC
beta-BHC
del-ta-BHC
ganma-BHC (Lindaner
tlanf rnl.rl nr

Aldrin
Heptachl-or Epoxi-de
Endosul-fan I
Diel-drin
4,4t -DDE
Endrin
Endosul-fan II
4, 4 r -DDD
Endosulfan Sul-fate
4, 4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
trans -Chl- o rdane
cis-Chlordane

0.196
0.175
0.183
o.232
o.]-'1 6
0.175
o .223
o.270
o .423
o .472
o.4't8
o .407
0.383
0 .312
0.405
1.91

0.390
0.304
0 .2r1
a .220

0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.400
0.400
0.400
0.400
0.400
0.400
0. 400

2 .00
0.400
0.400
0.200
0.200

98.08
87.58
91.59

TI6Z
88.0S
87.58

TI2Z
10 5?
IO6Z
1038
r20z
t02z

95. 8E
93.03

1013
95. 5?
97.53
76.08

1088
110I

0.199
0.179
0.1,82
0.236
0.1,82
0.170
0.235
0.21.5
0.435
0.418
0 . 4'13
0 .4]-7
0. 393
0.378
0.413

r .96
0.408
0.317
U.ZTY
Q.224

0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.400
0.400
0.400
0.400
0.400
0.400
0.400
2.00

0.400
0.400
0.200
0.200

99.58
89.5r
91".08
118I

91-.08
B5. OE

118 3
r-089
10 9?
104E
118I
104?

98.22
94.53
103r

98.08
1,022

79.22
110 *
11,22

1.58
2.32
0.5t
1.7t
3.48
2 .92
5.24
2.42
2.8\
1.4t
1.19
2.42
2 .6*
1.6t
2.OZ
2.62
4 q9

4.22
0.9t
1.8t

Pest/PCB Surrogate Recoverl'

Decachl-orobiphenyl
T e t ra chl orome t axyl- ene

Resul-ts reported in pgll, (ppb)
RPD calculated using sample concentrations per SW846.

LCS LCSD
70.53 73.8%
6i q9 6q 69



ORGA}TTCS AI{AI,YSIS DATA SHEET
Vo1atiles by Purge t lrap GclMs-!4ethod SW826OC
Paqe 7 of 2

first#sft@
INCORPOHATED

Saupl-e ID: WI-16D-0?3112
SAI{PLE

VE38-Landau Associates
CornwalI
0001020.400.500

QC Report No:
Drni an{. .

Lab Sample fD: VE38A
LIMS ID: l-2-1- 4 610
Matrix: Water
Data Release Authorized:
Reported: 08 / 08 / L2

Instrument/Analyst : NT2/PKC
Date Analyzed: 08/07 /1,2 16:29

CIAS Nunber Anal.yte

Date Sampled: 0'7 /3I/12
Date Received: 08/0I/1'2

Sample Amount: 10.0 mL
Purge Volume: 10.0 mT,

LOQ Result A

7 4-87-3 Chloromethane 0.50
'1 4-83-9 Bromomethane 1. 0

75-01"-4 Vinyl Chloride 0.20
75-00-3 Chl-oroethane 0.20
15-09-2 Methylene Chl-oride 1.0
67-64-I Acetone 5.0
75-15-0 Carbon Disuffide 0.20
75-35-4 1, l--Dichloroethene 0.20
15-34-3 l-,1-Dlchl-oroethane 0.20
156-60-5 trans-1, 2-Dichloroethene ' 0.20
156-59-2 cis-1,2-Dichforoethene 0.20
6'1-66-3 Chloroform 0.20
101-06-2 l,2-Dichloroethane 0 -20
78-93-3 2-Butanone 5.0
71-55-6 1, 1,1-TrichLoroethane 0.20
56-23-5 Carbon Tetrachloride 0.20
108-05-4 Vinyl Acetate 0.20
75-21-4 Bromodichloromethane O.2O
78-87-5 l,2-Dichforopropane 0.20
10061-01-5 cis-1,3-Dichforopropene 0.20
7 9-01-6 Tri-chloroethene O.2O
L24-48-1, Dibromochloromethane 0.20
79-00-5 I,I,2-TrichLoroethane 0.20
'7),-43-2 Benzene O -20
10061--02-6 trans-1, 3-Dichloropropene 0.20
110-75-8 2-Chforoethylvinylether l-.0
15-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-?8-6 2-Hexanone 5.0
L27-L8-4 Tetrachloroethene 0.20
7 9-34-5 1,I,2,2-Tetrachforoethane O.20
108-88-3 Tol-uene 0.20
108-90-7 Chlorobenzene 0.20
1-00-43,-4 Ethy.Ibenzene 0.20
I0O-42-5 Styrene O.2O
75-69-4 TrichlorofLuoromethane A.2O
1 6-L3-1, I , I ,2-Trichloro- 1, 2 , 2-trifluoroethaneO . 2 0

179601-23-1 m,p-Xylene 0-40
95-41 -6 o-xyLene O -20
95-50-L l,2-Dichlorobenzene 0.20
541-73-l- 1, 3-Dichlorobenzene O -20
]-06-46-'7 1, 4-Dichlorobenzene 0.20

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1-0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< Q.20 U
< 0.20 u
< 0.20 u
< o.20 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< o-20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u



f,i$nsrb@
ORGAI{ICS AI.IALYSIS DATA SHEET
Votatiles by Purge & Trap GclMs-r'tethod SW8260C
Page 2 of 2

Lab Sample ID: VE38A QC RePort No:
LIMS ID : 12-1.461,0 Proi ect :

Matrix: Water
Date Anal-yzed: 08/0"7 /1.2 16;29

CAS Nunb€r Analyte

INCORPORATEDSanple ID: t'fl{-15D-O73LL2
SAIvtPLE

VE38-Landau Associ-ates
Cornwal-l-
0001020.400.500

tOQ Resul-t A

707 -02-8
7 4-88-4
7 4-96-4
107-13-1
5 63-s8-6
7 4-95-3
630-20-6
JO-rZ-6
96-18-4
r- 10-57 - 6
108-67-B
95- 63- 6
87-68-3
106-93-4
1 4-97 -5
594-20-7
142-28-9
98-82-8
103-65-1
r_08-86-1
95-4 9-8
106-43-4
98-06-6
135-98-8
99-87 - 6
10 4 - 5t--B
1,20-82-1,
91,-20-3
8't -61-6

RN

1n
0.20

1n
0.20
0.20
0.20
0. s0
0. 50'1 n

0.20
o .20
0.50
0.20
o .20
0.20
o.20
0.20
0.20
0.20
0 .20
0.20
0.20
0.20
0.20
0.20
0. 50
0.50
0. s0

Acro.lein
Methyl Iodide
Bromoethane
Acrylonitrile
L, l--Dichloropropene
Dibromomethane
I, t, L, 2-Tetrachl-oroethane
1, 2-Dibromo- 3-chl-oropropane
1 ? ?-'Fri nh l nrnnrr -Jpane
trans- 1, 4 -Dichl-oro-2 -butene
1 - ? 5-Trimcthrzll'rcr12gng
L'J'J

t, 2, 4 -T r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochl oromethane
2,2-Dichloropropane
1, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chlorotol-uene
4 -Chlorotoluene
tert-Butylbenzene
s ec-Butylbenz ene
4 - Isopropyltoluene
n-Butyl-benzene
L, 2, 4 -T r ichlorobenzene
Naphthalene
L , 2 ,3-Trichl-orobenzene

Reported in FglL (ppb)

Volatile Surrogate Recowery

< 5.0 U
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< Q.20 U
< o-20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 0.50 u

d4-!,2-Dtchloroethane 99 . 68
d8-Toluene 97.8S
Bromofluorobenzene 95. 9E
d4-1,2-Dichlorobenzene 100?

2-Chloroethylvinylether is an acid labile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyJ- chloride and styrene may degrade
acid preservative.

recovered from an

i n t-ha nraqanco af

FORM I



ORGA}IICS ANALYSIS DATA SHEET
Volatiles by Purge & Trap GClMi-Method SW8260C
Page I of 2

Lab Sample ID: VE38B QC
IIMS ID: 72-146L]-
Matrix: Water I
Data Release Authorizedt //
Reported: 08/08/1.2

Instrument/Analyst : NT2/PKC
Date Anal-yzed: 08/07 /12 1,6256

CAS NuDber Analyte

axsbf;srb@
INCORPORATED

Sampl.e ID: lfI-12D-073112
SAIVIPLE

Report No: VE38-Landau Associates
Proj ect : Cornwal-l

0001020.400.500
Date Sampled: O7 /3I/12

Date Received: 08/0I/1,2

Sample Amount: 10.0 mL
Purqe Vol-ume: 10.0 mL

LOQ Resul-t I

7 4-87 -3 Chloromethane 0 . 50
1 4-83-9 Bromomethane 1.0
75-01-4 Vinyl Chforide 0.20
75-00-3 Chloroethane 0.20
75-09-2 Methylene Chl-oride 1.0
6'l -64-I Acetone 5. 0
75-15-0 Carbon Disul-fide 0.20
75-35-4 1, 1-Dichloroethene O.2O
?5-34-3 1,1-Dichloroethane O.2O
156-60-5 trans-l,2-Dichl-oroethene 0.20
L56-59-2 cis-1,2-Dlchl-oroethene 0.20
67-66-3 Chl-oroform O,20
107-06-2 1,2-Dichloroethane O.2O
78-93-3 2-Butanone 5.0
71-55-6 1, 1, 1--Trichloroethane 0 . 20
56-23-5 Carbon Tetrachloride O.2O
108-05-4 Vinyl Acetate 0.20
75-2-1-4 Bromodichloromethane O.2O
78-87-5 1,2-Dichl-oropropane O.2O
L0061-01-5 cis-l-,3-Dj-chloropropene O.2O
79-Ot-6 Tri-chLoroethene O.2O
1-24-48-L Dibromochloromethane 0.20
79-00-5 L,L,2-Irichloroethane 0.20
'7I-43-2 Benzene O.2O
10061-02-6 trans-1,3-Dichloropropene 0.20
l-10-75-8 2-Chloroethylvinylether 1.0
'15-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
L27-LB .4 Tetrachloroethene O.20
79-34-5 1,L,2,2-Tetrachloroethane O.20
108-88-3 Toluene O.2O
108-90-7 Chlorobenzene O.2O
100-41-4 Ethylbenzene O.2O
IQO-42-5 Styrene 0.20
15-69-4 Trichl-orofluoromethane O.2O
76-13-1 I,'J-,2-lrichloro-1-r2,2-triflttoroethane0.20
1-'1-9601-23-1 m,p-Xylene 0.40
95-47-6 o-Xyl-ene O.2O
95-50-1 1",2-Dichlorobenzene O.2O
541-73-1 l-,3-Dichlorobenzene 0.20
tO6-46-7 1,4-Dichlorobenzene 0.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 U

< 0.20 u
< 0.20 u
< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 5.0 u

< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 U
< 5.0 U

< o.20 u
< 0.20 u
< 0.20 u

o .44
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.40 u
< 0.20 u
< o.20 u
< 0.20 u
< 0.20 u



tx3t#:tb@
ORGATIICS ANALYSIS DATA SHEET
Vo]-ati]-es by Purge 6 Trap GC/MS-t'lethod
Page 2 of 2

Lab Sample ID: VE38B QC
LIMS ID: L2-146II
Matrlx: Water
Date Anafyzed: 08/O7/72 L6:56

CAS Number Analyt€

sw8260c
SAMPLE

Report No: VE38-Landau Associates
Project: Cornwall

0 0 01_ 0 2 0 . 4 0 0 . 5 0 0

LOQ Reeult O

INCORPORATED
Samp1e ID: lfi-12D-073112

to1 -02-8
'7 4-88-4
7 4-96-4
107-13-1
563-58-6
-7 4-95-3
630-20-6
96-L2-8
96-18-4
110-57-6
108-67-8
9s-63-6
87-68-3
106-93-4
7 4-97 -5
594-20-'7
142-28-9
98-82-8
103-65-L
108-86-l-
95-4 9-B
L06-43-4
9B-06-6
13s-98-8
99-87 -6
104-51-8
t20-82-r
9t-20-3
87 -6L-6

1.0
0.20
1.0

0.20
0 .20
0 .20
0. s0
0. s0

0.20
0.20
0. s0
0.20
v.zv
0.20
0.20
0.20
0.20
0 .20
0.20
0.20
u. zv
u.zv
o .20
0.20
0.50
nqn
n q,n

Acrolein
Methyl lodide
Bromoethane
Anrrrlnnifrilo

1, 1-Dichloropropene
Dibromomethane
L, L, L, 2-Tetrachloroethane
1, 2 -Dibromo- 3-chloropropane
1,, 2 , 3-Irichloropropane
trans-1, 4 -Dichloro-2-butene
1 ? q-'Fri mathrrl l.ranzana

L, 2, 4-T r imethylbenzene
Hexachl-orobutadiene
Ethylene Dibromide
Bromochl- oromethane
2,2-DichJ-oropropane
1, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2 -Chl-orotol-uene
4 -Chl-orotol-uene
tert-Butyl-benzene
s e c -But ylben z ene
4 - I sopropyl-toluene
n-Butylbenzene
t, 2, 4-T r ichl-orobenzene
Naphthalene
L, 2, 3 -'I r ichlorobenzene

Reported in pgll, (ppb)

VoJ.ati).e Surrogate Recovery

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 0.50 u

d4-]-,2-Dichloroethane 102t
d8-ToLuene 97.72
Bromofluorobenzene 99.22
d4-1 ,2-Dichl-orobenzene 105?

2-Chloroethylvinylether is an acid l-abile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservative,

recovered from an

in the presence of

FORM I



ORGAI{ICS A}IAI,YSIS DATA SIIEET
vo]-atiles by Purge & Trap GclMs-f.lethod SW8250C
Page I of 2

Lab Sample fD: VE38C
LIMS ID; L2-14612
Matri-x: Water
Data Refease Authorized:
Reported: 08/08/I2

irssfisrb@
INCORPORATEO

SampJ-e ID: WI-11D-073112
SAIVIPLE

Instrument/Analyst : NT2/PKC
Date Analyzed: 08/07/L2 I7z22

CAS Number Analyte

QC Report No: VE38-Landau Associates
Project: Cornwal-l-

0001020.400.500
Date Sampled: 07 /3I/1.2

Date Received: 08/01,/1,2

Sample Amount: 10.0 mL
Purge Vofume: 10.0 mL

LOQ Result A

'7 4-87 -3
7 4-83-9
1 5-Ot-4
7 s-00-3
7 5-09-2
61 -64-1,
7 5-15-0
7 5-35-4
75-34-3
1 5 6- 60-5
1,56-59-2
6't -66-3
1,07 -06-2
78-93-3
71-55-6
56-23-5
108-05-4
1 5-2'7 - 4
7 8-87-5
10061-01-5
1 9-0r-6
t24-48-7
7 9-00-5'tr-43-2
\0061,-02-6
t-1_0-75-I
'1 5-25-2
108-10-1
s91,-'7 8- 6
1,27 -1,8- 4

7 9-34-5
108-88-3
108-90-7
10 0- 41-- 4

too-42-5
7 5-69-4
7 6-13-t
r7 9601,-23-r
95-47 -6
9 s-5 0- 1-

34_L- /5-L
L06-46-7

Chloromethane
Bromomethane
Vinyl Chloride
Chl-oroethane
Methylene Chloride
Acetone
Carbon Disul-fide
1, 1-Dichloroethene
1, 1-Dichloroethane
trans- 1, 2 -Dichl-oroethene
cis-1, 2 -Dichl-oroethene
Chloroform
1, 2-Dichloroethane
2-Butanone
1, 1, 1-Trichloroethane
Carbon Tet rachl-ori-de
Vinyl Acetate
Bromodi ch1 o romethane
1, 2-Dichloropropane
ni <-1 ?-ni nhl nrnnrrropene
Trichloroethene
Dibromochlo romethane
t, t, 2-! r ichloroethane
Benzene
trans- 1, 3-Dichloropropene
2 -Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone (MIBK)
2-Hexanone
Tet rachlo roethene
! , I,2, 2 -Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Trichlorof luoromethane
L, t, 2-T r ichloro- 1, 2, 2 -tr if Iuoroethane0 . 2 0

0. s0
1n

0.20
o.2a
1.0
5.0

0.20
0.20
0.20
0.20
0.20
0.20
0.20

6n
0.20
0.20
0.20
0.20
0.20
0.20
o -20
o.20
0.20
o.20
0.20

1n
0.20

RN
trn

0 .20
0.20
0.20
0.20
0.20
Q.20
0.20

< 0.50
< 1.0

< 0.20
< 0.20
< 1.0
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 1.0

< 0.20
< 5.0
< 5.0

< o.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< o.2Q
< 0.40
< 0.20
< 0.20
< Q.20
< 0.20

m, p-Xylene
o-xylene
1, 2-DichJ-orobenzene
L, 3-Dichlorobenzene
1, 4 -Dichlorobenzene

n 4n
0.20
u-zu
o.2a
o.20

FORM I



ANALYTICAL
RESOURCES

ORGA}IICS A}IAI,YSIS DATA SHEET
Volatiles by Purge t Trap GC/MS-l{ethod
Page 2 of 2

Lab Sample ID: VE38C
LIMS ID: 12-146L2
Matri-x: Water
Date Analyzed: 08/O7 /12 1.7:22

CjLS Nunb€r Analyte

sw8250c
SAltlPLE

Report No: VE38-Landau Associ-ates
Project: Cornwal-L

0001020.400.500

L09 Result I

INCORPORATED
Sanp1e ID: MiI-1lD-073112

Lj't -02-8
7 4-88-4
7 4-96-4
107-13-1
563-58-6
7 4-95-3
630-20-6
96-]-2-8
96-LB-4
110-57-6
108-67-B
95-63-6
B7-68-3
106-93-4
7 4-9'7 -5
594-20-7
1,42-28-9
98-82-8
103-65-1
108-86-1
9s-4 9-B
106-43-4
98-06-6
135-98-8
99-8'1-6
104-51-8
120-82-1.
91-20-3
B7 - 6t-6

5.0
1n

0.20
1.0

0.20
0.20
0.20
n trn

0.50
1.0

0.20
0.20
0. s0
0.20
0.20
0.20
0.20
o .20
0.20
0.20
o .20
0.20
o.20
0.20
0.20
0.20
0. s0
0.50
0.50

< 5.0
< t-.0

< 0.20
< 1.0

< 0.20
< 0.20
< 0.20
< 0.50
< 0.50
< 1.0

< 0.20
< 0.20
< 0.50
< o.20
< 0.20
< o.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< o.2Q
< o.2Q
< 0.20
< 0.50
< 0.50
< 0.50

Acrolein
Methyl lodide
Bromoethane
Acrylonitrile
1, 1-Dichloropropene
Di-bromomethane
7, I, L, 2-Tetrachloroethane
1, 2 -Dibromo- 3-chloropropane
7, 2, 3 -'l r ichloropropane
trans-1, 4-Dichloro-2-butene
1 ? E-Tri mal-hrr'l l.ranzono
L' Jt ! r!JlrrverrJ4v

7, 2, 4 -T r imethylbenzene
Hexachl-orobutadiene
Ethylene Dibromide
Bromochl- oromethane
2,2-DichJ-oropropane
1-r 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2 -Chlorotol-uene
4 -Chlorotol-uene
tert-Butyfbenzene
sec-Butylbenz ene
4 -I sopropyltoluene
n-Butylbenzene
I, 2, 4-Irichlorobenzene
Naphthal-ene
L , 2 ,3-Trichlorobenzene

Ponnr{-ad i n "a /T /nnl-r\
^sPvr 

uEu f rr Fr9 / ! \PP!,

Volatile Surrogate R€cov€ry

U

U

U

U

U

U

U

U

U
U

U

U
TI

U

U

U

U

U

U

U

U

d4 -I, 2-Dichloroethane
dB-Toluene
Bromo fluorobenzene
d4 - I, 2 -D ichl-orobenzene

2-Chl-oroethylvinylether is an acid labile compound
acid preserved sample.

r_03t
9'7 .62
9't .1,2

1,022

and may not be recovered from an

EPA SW-846 indlcates that vinyl chloride and styrene may degrade in the presence of
acid preservatlve.

FORM T



ORGAI{ICS A}IAIYSTS DATA SHEET
Vo1atiles by Purge & Trap GclMS-r'lethod SW8250C
Page 1- of 2

fiIstff:tb@
INCORPORATEO

Samp1e ID : t'fiil-12S-073112
SA}ITPI.E

Lab Sample ID: VE38D
LIMS ID: 1"2-1"4613
Matrix: Water
Data Release Authorized:
Reported : 08 / 08 / 12

lnstrument/Analyst : NT2/PKC
Date Anal-yzed: 08/07/12 I7;49

CAS Number Analyte

QC Report No: VE3B-Landau Associates
Project: Cornwaff

0001020.400.500
Date Sampled: 07 /31,/12

Date Received: 08/07/12

Sample Amount: 10.0 mT,

Purge Volume: 10.0 mL

LOQ Result A

'7 4-81-3 Chloromethane 0.50
"l 4-83-9 Bromomethane 1. 0
75-01-4 Vinyl Chl-oride 0.20
75-00-3 Chloroethane O.2O
7 5-09-2 Methyl-ene Chf oride l- . 0
67-64-l Acetone 5.0
75-l-5-0 Carbon Disulfide O.2O
75-35*4 1, i.-Dichloroethene O.2O
75-34-3 1,1-Dichl-oroethane 0.20
156-60-5 trans-1",2-Dichloroethene 0.20
156-59-2 cis-1,2-DichLoroethene 0.20
67-66-3 Chloroform 0.20
L01-O6-2 !,2-DichToroethane O.2O
18-93-3 2-Butanone 5.0
71-55-6 1,1, l-Trlchloroethane O.2O
56-23*5 Carbon Tetrachloride 0.20
108-05-4 Vinyl Acetate 0.20
75-27-4 Bromodichloromethane 0.20
78-87-5 1,2-Dichloropropane O.2O
1-00 61--01-5 cis-l-, 3-Dichloropropene 0 . 20
79-0L-G Trichl-oroethene O.20
1-24-48-L Dibromochloromethane 0.20
79-00-5 L,L,2-Trlchloroethane 0.20
7L-43-2 Benzene 0.20
I006L-02-6 trans-1,3-Dichloropropene 0.20
110-75-8 2-Chl-oroethylvinylether 1.0
'7 5-25-2 Bromof orm 0 .20
l-08-l-0-1" 4-Methyl-2-Pentanone (MIBK) 5.0
597-'18-6 2-Hexanone 5.0
Lz'l -18-4 Tetrachl-oroethene 0 . 20
79-34-5 1-,'J-,2,2-Tetrachloroethane O.20
108-88-3 Toluene 0.20
108-90-7 Ch]'orobenzene O.2O
100-a1-{ Et}rylbenzene O.2O
100-{2-5 Styrene O.2O
75-69-4 Tri-ch]orofLuoromethane 0.20
7 6-L3-L I, L,2-Trichloro- 1. 2 ,2-trifluoroethane0 , 2 0

L796O1-23-1 n,p-Xylene 0.40
95-47-6 o-l(ylene O.2O
95-50-1 1,2-Dichlorobenzene O.2O
54L-73-t 1,3-Dichlorobenzene 0.20
LO6-46-7 l,4-Dichlorobenzene 0.20

< 0.50 u
< 1.0 U

< 0.20 u
< 0.20 u
< 1.0 U

5.0
< 0.20 u
< 0.20 u
< 0.20 u
< 4.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 U

< 0.20 u
< 5.0 U
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u

2.6
0.46
o.82

< 0.20 u
< 0.20 u

o.a2
0.31

< 0.20 u
< 0.20 u

0.86



ORGA}IICS A}IAIYSIS DATA SHEET
Volatiles by Purge & Ttap GC/MS-t'Iethod
Page 2 of 2

Lab Sample ID: VE38D
LrMS rD:1.2-L4673
Matrix: Water
Date Anal-yzed: 08/Oi /12 I1:49

CAS Nunber Anal.yte

sw8260c

QC Report No:
Dra-i anl- .

fiisiffsrb@
INCORPORATED

Sanple ID : t'1Fl-12S-073112
SAI'!PLE

VE38-Landau Assoclates
Cornwal-l-
0001020.400.500

LOQ Resu].t A

L01 -02-8
7 4-BB-4
7 4-96-4
107-13-t-
563-58-6
7 4-95-3
630-20-6
96-1,2-B
96-1,8-4
110-s7-6
108-67-8
95-63-6
87-68-3
106-93-4
7 4*97 *5
594-20-7
r42-28-9
9B_82-B
103-65-1
108-86-1
9s-4 9-B
106-43-4
9B-06-6
135-98-8
99-8"1-6
104-5r--8
120-82-r
9r-20-3
87 -61-6

qn
1.0

o .20
1.0

0.20
0.20
0.20
0.50
0.50
1.0

u-zu
0.20
0.50
0.20
0.20
0.20
0.20
0.20
Q.20
0.20
0.20
0.20
0.20
0 .20
o .20
0.20
0.50
0. 50
0.50

Acrol-ein
Methyl Iodide
Bromoethane
Acrylonitrile
1, 1-Dichloropropene
Dibromomethane
7, L, I, 2-Tetrachf oroethane
1, 2 -Dibromo- 3-chloropropane
7, 2, 3-! r ichloropropane
trans- 1, 4 -Dichl-oro-2 -butene
1 , 3, 5-Trlmethylbenzene
!, 2, 4 -'t r imethylbenzene
Hexachl-orobutadiene
Ethylene Dibromide
Bromochlo romethane
2 ,2-DiehToropropane
1, 3-Dichloropropane
I sopropylbenzene
n- Propyl-benzene
Bromobenzene
2 -Chl-orotol-uene
4 -Chl-orotol-uene
tert-Butylbenzene
eec-Butylbenz€ne
4 - I sopropyltol-uene
n-Butylbenzene
l, 2, 4-'I r ichlorobenzene
NaphthaJ,ene
l, 2, 3 -l r ic.hlorobenzene

Reported in pgll, (ppb)

Vo].atile Surrogate Recowery

< 5.0 u
< 1.0 u

< Q.20 U
< 1.0 u

< 0.20 u
< 0.20 u
< Q.20 U
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< o.2Q U
< 0-20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0.25
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 0.50 u

recovered from an

i-n the presence of

d4-L,2-Dichl-oroethane 99.Ots
d8-Toluene 9'7 .82
Bromofl-uorobenzene 97.42
d4-L,2-Dichlorobenzene 1,Q22

2-Chloroethylvinylether is an acid labil-e compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chl-oride and styrene may degrade
acid preservative.



ORGAIIICS AI{ATYSIS DATA SHEET
volatiles by Purge & Trap GclMs-llethod sw8260c
Page I of 2

Lab Sample ID: VE38E
LIMS IDz L2-L4614
Matrix: Water 4
Data Re]ease Authorized: P"
Reported: 08/08/12

Instrument,/Analyst : NT2/PKC
Date Anal- yzed: 08 / 01 / 1-2 L8: 15

A!35fiSrb@
INCORPORATED

SanpJ.e ID: tfV-11S-073112
SAMPLE

CAS Nunber Analyte

QC Report No: VE38-Landau Associates
Project: Cornwal-l-

0001020.400.500
Date Sampled: 07 / 3I /1,2

Date Recei-ved: 08/01,/12

Sample Amount: 10.0 mL
Purge Vol-ume: 10.0 mL

LOQ Result A

1 4-87-3 Chloromethane 0. 50
7 4-83-9 Bromomethane 1-.0
75-01-4 Vinyl Chloride 0.20
75-00-3 Chloroethane 0.20
75-09-2 Methyl-ene Chloride 1.0
67-64-1, Acetone 5.0
75-l-5-0 Carbon Disuffide O.2O
75-35-4 1,1-Dichloroethene 0.20
75-34-3 1,1-Dichloroethane 0.20
156-60-5 trans-1,2-Dichl-oroethene O.20
156-59-2 cis-1,2-Dichl-oroethene O.20
67-66-3 Chloroform O.2O
1,07-06-2 1,2-Dichl-oroethane 0.20
78-93-3 2-Butanone 5. 0'7L-55-6 1, 1, 1-Tri-chloroethane 0.20
56-23-5 Carbon Tetrachlorlde O.2O
108-05-4 Vinyl Acetate 0.20
75-27-4 Bromodichl-oromethane 0.20
78-87-5 l,2-Dichloropropane O.2O
l-0061-01--5 cis-1,3-Dichloropropene 0.20
79-01,-6 Trichl-oroethene 0.20
1,24-48-L Dibromochloromethane O.2O
79-00-5 !,L,2-Trichl-oroethane 0.20
7L-43-2 Benzene 0.20
tOO61,-02-6 trans-1-,3-Dichloropropene 0.20
110-75-8 2-Chloroethylvinylether 1.0
15-25-2 Bromoform O.2O
l-08-l-0-l- 4-Methyl-2-Pentanone (MIBI() 5. 0
591-78-6 2-Hexanone 5.0
1,21 -1,8-4 Tetrachl-oroethene 0.20
'79-34-5 L,L,2,2-Tetrachl-oroethane O.20
1-08-88-3 Tol-uene O.2O
l-08-90-7 Chforobenzene 0.20
100-41-4 Ethylbenzene O.2O
100-42-5 Styrene O.2O
'l 5-69-4 TrichLorofLuoromethane O.20
7 6-L3-1 L ,1- ,2-Trrchloro- 1, 2 ,2-trifluoroethaneO . 2 0
L'7 9601-23- 1- m, p-Xylene 0 . 4 0
95-47-6 o-Xylene O.2Q
95-50-1 1,2-Dichlorobenzene O.2O
541-73-1 1,3-Dj-chl-orobenzene O.2O
106-46-7 1, -Dichlorobenzene O.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< Q.20 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< Q.2Q U
< o.2Q u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 U
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u



Arstfisrk@
ORGA}IICS AIIAIYSIS
Volatiles by Purge
Page 2 of 2

DATA SHEET
t Trap Gc,/Ms-r'lethod SW8260C

Lab Sample ID: VE38E
LIMS ID:1,2-L4614
Matrix: Water
Date Analyzed: 08/07 /1,2 18tl.5

CAS Nunber Analyte LOQ R€sult A

Sanpre rD : t'tw-11s-o73112lNcoRPoRATED
SAIvtPLE

QC Report No: VE38-Landau Associates
Project: Cornwall-

0001020.400.500

L01 -02-8
7 4-88-4
7 4-96-4
107-13-1
5 63-58-6
7 4-95-3
630-20-6
96-12-8
96-1.8-4
110-57-6
108-67-8
95-63-6
87-68-3
to6-93-4
7 4-97 -5
594-20-7
L42-28-9
98-82-8
10 3- 6s- r-

108-86-1
95-4 9-8
L06-43-4
98-06-6
135-98-8
99-47-6
10 4 -51- I
rzu-62- r
9L-20-3
B1-61,-6

qn
l_. 0

0.20
1.0

0.20
0 .20
0.20
0.50
0.50
1.0

0 .20
0.20
0.50
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0 .20
0.20
0.20
o.20
o.20
0.50
0.50
0.50

Acrofein
Methyl lodide
Bromoethane
Acrylonitrile
1, 1-Di-chloropropene
Dibromomethane
'L ,')- ,')- ,2 -Tetrachl-oroethane
1, 2-Dibromo-3-chloropropane
L, 2, 3 -l r ichloropropane
trans-1, 4 -Dichloro-2-butene
1 - ? - S-Trimethrzl hen2gng
t, 2, 4 -T r i-methylbenzene
Hexachforobutadiene
Ethylene Dibromide
Bromochf oromethane
2 , 2.-Di-chJ-oropropane
1, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chlorotoluene
4 -Chlorotoluene
tert -Butylbenz ene
s ec*Butylbenzene
4-Isopropyltoluene
n-Butylbenzene
L, 2, 4-'I r :-chlorobenzene
Naphthalene
1, 2, 3 -T r ichlorobenzene

Reported in UqlL (ppb)

Volatile Surrogate Recovery

d4 -I, 2-Dichl-oroethane
d8-ToIuene
Bromof l-uorobenzene
d4 -t, 2-Dichl-orobenzene

is an acid Labil-e compound

1008
97. B3
99.0E

104?

and may not be recovered from an

< 5.0 u
< 1.0 u

< 0.20 u
< l-.0 u

< o.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< o.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0.86
< 0.20 u
< 0.50 U
< 0.50 u
< 0.50 u

2 -Chl-oroethylvinylether
acid preserved sample.

EPA SW-846 indicates that vinyl chl-orlde and styrene may degrade in the presence of
acid preservati-ve.



ANAI vrr.1a I ia

'=$LffiEWORGAI{ICS A}IALYSIS DATA SHEET INCORPORATED
VolatiLeE by Purge & Tlatr) GclMs-!{ethod SW8260C Sanple ID: Trip BJ.anks
Page Lof 2 SAI"IPLE

Lab Sample ID: VE38F QC Report No: VE38-Landau Associates
LIMS IDz 12-146L5 Project: Cornwal-f
Matrix: water 0/ 0001020.400.500
Data Re]ease Authorized ,& Date SampJ-ed: O7 /3I/I2
Reported: 0e/OB/72 Date Received: 08/0L/I2

Instrument/Analyst: NT2/PKC Sample Amount: 10.0 mL
Date Anal-yzed: 08/01 /1,2 12:24 Purge Vo]ume: 10. O mL

c,AS Nunber Analyte LOQ Result A

'7 4-87-3 Chforomethane 0.50
74-83-9 Bromomethane 1.0
15-0L-4 Vinyl Chloride 0.20
75-00-3 Chloroethane 0.20
15-09-2 Methylene Chloride 1.0
67 -64-L Acetone 5.0
75-15-0 Carbon Dlsul-fide 0.20
?5-35-4 1-, 1-Dichloroethene 0.20
75-34-3 1,1-Dichloroethane 0.20
156-60-5 trans-1,2-Dichloroethene 0.20
L56-59-2 cis-1,2-Dichloroethene 0.20
61-66-3 Chloroform 0.20
t01-06-2 1,2-Dichloroethane 0.20
78-93-3 2-Butanone 5.0
71-55-6 1, 1, 1-Trichl-oroethane 0.20
56-23-5 Carbon Tetrachloride 0.20
108-05-4 Vinyl Acetate O.2O
75-27-4 Bromodichl-oromet.hane O.2O
78-87-5 1,2-Dichloropropane 0.20
10061-01-5 cis-1,3-Dichforopropene 0.20
"19-Ot-6 Trichloroethene 0.20
124-48-L Dibromochloromethane 0.20
79-00-5 L,!,2-Trichl-oroethane 0.20
7L-43-2 Benzene O.20
tOO6t-02-6 trans-1,3-Dichl-oropropene 0.20
110-75-B 2-Chl-oroethylvinylether l-.0
75-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
59L-78-6 2-Hexanone 5. 0
L2'7 -1,8-4 Tetrachloroethene O.20
7 9-34-5 1-,L,2,2-Tetrachloroethane 0.20
108-88-3 Tofuene 0.20
108-90-7 Chl-orobenzene O.2Q
100-41-4 Ethylbenzene 0.20
tO0-42-5 Styrene 0.20
75-69-4 Trichlorofluoromethane O.20
?6-13-1 1-,1,2-Trichloro-1-,2,2-trifluoroethane0.20
L'1960L-23-1 m,p-Xylene 0.40
95-4"1 -6 o-Xyl-ene 0.20
95-50-1 1,2-Dichlorobenzene O.2O
541-73-1 1,3-DichJ-orobenzene O.20
106-46-7 1,4-DichLorobenzene O.2O

< 0.50 u
< 1.0 U

< 0.20 U
< 0.20 u
< l-.0 u
< 5.0 U

< 0.20 u
< 0.20 u
< 0.20 U
< 0.20 U
< 0.20 U
< 0.20 U
< 0.20 U
< 5.0 U

< 0.20 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 U
< 0.20 U
< 0.20 U
< 0.20 U
< 0.20 U
< 0.20 U
< 0.20 u
< 1.0 u

< 0.20 U
< 5.0 U
< 5.0 U

< 0.20 U
< 0.20 u
< 0.20 u
< 0.20 U
< 0.20 U
< 0.2Q U
< o.20 u
< 0.20 U
< 0.40 u
< 0.20 u
< 0.20 u
< 0.20 U
< o.2Q U



firstffsrb@
INCORPORATEDORGAI{ICS A}IATYSIS DATA SHEET

Vo1atiles by Purge t Trap GclMS-!4ethod SW8260C
Page 2 of 2

Lab Sample ID: VE38F
LIMS ID: L2-L4615
Matrix: Water
Date Anal-yzed: 08/07 /1-2 72:24

CAS Number Analyte

Sample ID: Trip Blanks
SAIVIPI,E

QC Report No: VE38-Landau Associates
Project: Cornwal-L

0001020.400.500

LOQ Result A

r07 -02-8
7 4-88-4
7 4-96-4
107-13-1
563-58-6
7 4-95-3
630-20-6
96-1.2-8
96-]-8-4
110-57-6
108-67-8
95-63-6
87-68-3
106-93-4
7 4-97 -5
594-24-7
142-28-9
98-82-8
1 03- 65- 1
108-86-1
95-4 9-8
to6-43-4
98-06-6
135-98-B
99-8't -6
r-04-5r--8
1,20-82-7
91,-20-3
81 -6r-6

qn

1.0
o .20

t_.0
0.20
0.20
0.20
0.50
0.50
1.0

0.20
0.20
n Rn

0.20
0.20
0.20
o.20
0.20
0.20
0.20
0.20
o.20
0.20
0.20
0.20
0.20
0. 50
0. s0
0. s0

Acrolei-n
Methyl Iodide
Bromoethane
Acrylonitrile
1, 1- -Di chl oropropene
Dibromomethane
1, L, I, 2-Tetrachl-oroethane
1, 2 -Dibromo-3 -chl-oropropane
t, 2, 3 -T r ichl-oropropane
trans-1, 4-Dichloro-2-butene
'l ? . 5-Tri mcthrrl hcrl2gng
1' J' J

!, 2, 4 -T r i-methylbenzene
Hexachlorobutadiene
Ethylene Dj-bromide
B romo ch l- o rome thane
2 , 2-DichJ-oropropane
1, 3-Dichloropropane
I sopropylbenzene
n-PropyLbenzene
Bromobenzene
2 -Chlorotol-uene
4 -Chlorotoluene
tert-Butyl-benz ene
sec-Butylbenz ene
4 - Isopropyl-toluene
n-Butylbenzene
L , 2 , 4-Trichlorobenzene
Naphthalene
1, 2, 3-'I r ichlorobenzene

Pannrl-ad in 
"a,/T. 

lnnh\lYt ! \E t'ut

VoLati]-e Surrogate Recowery

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 U
< 0.20 u
< 0.20 u
< 0,20 u
< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.2Q U
< 0.50 u
< 0.50 U
< 0.50 U

recovered from arr

in the presence of

d4-L,2-Dichloroethane 99.38
d8-Toluene 96.5E
Bromofluorobenzene 96.'72
d4-1,2-Dichlorobenzene l-008

2-Chloroethylvinylether is an acid labile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chl-oride and styrene may degrade
acid preservative.



fixsrfisrb@
INCORPORATEDORGANICS A}IAIJYSIS DATA SHEEI

Vol-atiles by Purge & Trap GClMS-Method SW8260C
Page L of 2

Lab Sample ID: MB-080712A

SampJ.e fD: MB-08O7L2A
METTTOD BI,ANK

VE38-Landau Associates
Cornwal- l-
0 0 0 r_ 0 2 0 . 4 0 0 . 5 0 0

QC Report No:
Prai acf .LrMS ID: 12-L4610

Matrix: Water
Data Re]ease Authorized:
Reported: 08 / OA / 1,2

Instrument/Analyst : NT2/PKC
Date Analyzedz 08/01/1.2 I1.:56

CAS Number Analyte

Date Sampled: NA
Date Received: NA

Sample Amount: 10.0 mL
Purge Vol-ume: 10.0 mL

LOQ Resu].t A

7 4-87-3 Chl-oromethane 0.50
7 4-83-9 Bromomethane 1.0
'75-0L-4 Vinyl Chloride 0.2O
75-00-3 Chloroethane 0.20
'l 5-09-2 Methylene Chl-oride 1 . 0
6'l -64-1, Acetone 5 . 0
75-15-0 Carbon Disul-flde 0.20
75-35-4 1, 1-Dichl-oroethene 0 .20
75-34-3 1,1-Dichloroet,hane 0.20
156-60-5 trans-1,2-Dlchloroethene 0.20
L56-59-2 cis-i-,2-Dichloroethene O.2O
6'l-66-3 Chl-oroform 0.20
LO7-O6-2 1,2-Dichloroethane O.2O
78-93-3 2-Butanone 5. 0
71-55-6 L,I,L-Trichl-oroethane O.2O
56-23-5 Carbon Tetrachloride 0.20
108-05-4 Vinyl Acetate 0.20
'15-27-4 Bromodichloromethane 0.20
78-87-5 l,2-Dichloropropane 0.20
10061-01-5 cis-1,3-Dichl-oropropene O.20
7 9-01--6 Trichloroethene 0. 20
L24-48-L Dibromochloromethane O.2O
79-00-5 7,'J-,2-Trichl-oroethane Q.20
'lL-43-2 Benzene O.2O
1006L-02-6 trans-1,3-Dichloropropene O.20
1l-0-75-B 2-Chloroethylvinylether 1.0
75-25-2 Bromoform O.2O
108-10-1 4-MethyJ--2-Pentanone (MIBI() 5. 0
591-78-6 2-Hexanone 5.0
12'l -18-4 Tetrachl-oroethene 0 .20
79-34-5 L,1,2,2-Tetrachloroethane O.20
108-88-3 Toluene O.2O
108-90-7 Chl-orobenzene O.2O
1,OO-4L-4 Ethylbenzene O.2A
1,00-42-5 Styrene O.2O
75-69-4 Trichlorofluoromethane 0.20
76-13-1 t,)-,2-Trichloro-1,2,2-trifluoroethaneO.20
I796AL-23-1- m, p-Xylene 0.40
95-47-6 o-Xylene O.2O
95-50-1 1,2-Dichlorobenzene 0.20
541,-73-1, 1, 3-Dlchlorobenzene 0.20
706-46-1 1,A-Dichlorobenzene 0.20

< 0.50 u
< l-.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.2Q U
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.2Q U
< 0.20 u
< o.20 u
< 0.40 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

FORII! I



i}sbfisrb@
INCORPORATEDORGANTCS AIiTALYSIS DATA SHEET

VolatiLes by Purge & Trap GC/MSl-t'lethod
Page 2 of 2

Lab Sample fD: MB-080712A
LIMS ID: 1,2-14610
Mat.rlx: Water
Date Analyzed: 08/01/1.2 1-1,:56

CAS Number Analyte

Samp1e ID: MB-080712A
METHOD BI.ANK

VE38-Landau Associates
Cornwal- l-
0001020.400.500

LOQ R€au1t A

sw8250c

QC Report No:
Drn-i ant- .

1,O't -02-8
1 4-88- 4

7 4-96-4
107-13-1
563-58-6
7 4-95-3
o5u-zu-o
96-L2-8
96-!8-4
110-57-6
108-67-8
95-63-6
B7-68-3
1,06-93-4
7 4-97 -5
594-20-'t
r4 z- zd- Y

9 8- 82-8
103-6s-1
t-08-86-1
95-4 9-8
r06-43-4
98-06-6
135-98-8
99-87 -6
1 0 4 -51-8
tzu-62- L
9t-20-3
8't -61,-6

qn
1.0

0.20
l-. 0

0.20
0.20
u. zv
0.50
0. 50
1.0

0.20
0 .20
0. 50
0.20
0.20
u. zv
0.20
0.20
0.20
0 .20
0.20
0.20
0.20
0.20
0.20
0.20
0. 50
0.50
n Rn

AcroLeln
Methyl Iodide
Bromoethane
Acrylonitrile
1, l--Dichloropropene
Dibromomethane
1 . 1 - 1 - 2-Tcl-rachl nrOethaneLt Lr -t

1-, 2-Dibromo- 3-chloropropane
L , 2 ,3-lri-chloropropane
trans-1, 4 -Dichloro-2-butene
1 . ? - 5-Trimethrzl han2gngL' rt e r!4rrrvurrj4vv.

I, 2, 4 -T x i-methylbenzene
Hexachl-orobutadiene
Ethylene Dibromide
B romo ch1 o rome thane
2 , 2-Dic}:l-oropropane
1, 3-Dichloropropane
Isopropylbenzene
n-Propylbenzene
Bromobenzene
2 -Chlorotol-uene
4-Chlorotofuene
tert-Butylbenzene
s e c-Butylbenzene
4 - I sopropyltoluene
n-Butylbenzene
L , 2 , 4-Tri-chl-orobenzene
Naphthalene
L , 2 , 3-'Irichl-orobenzene

D6n^ri-6rl in tnlT. l-nh\r\eyvr tlYt u \t't'pt

Volatile Surrogate Recovery

< 5.0 U
< 1.0 U

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 U
< 0.20 U
< 0.50 U
< 0.50 U
< l-.0 u

< 0.20 U
< 0.20 U
< 0.50 U
< 0.20 u
< o.2a u
< 0.20 u
< 0.20 u
< 0.20 u
< Q.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 U
< 0.20 U
< 0.20 U
< 0.50 U
< 0.50 u
< 0.50 u

dA-'J-,2-Dich.loroethane 98.7?
d8-Toluene 96.7t
Bromofluorobenzene 97.'12
dA-I,2-Dichlorobenzene 100t



fiIs:fiStb@
INCORPORATED

Matrix: Water

VOA ST'RROGA3E RECO\IERY SUMT''ARY

QC Report No: VE38-Landau Associates
Proj ect : Cornwal-l-

0 0 0 l_ 0 2 0 . 4 0 0 . 5 0 0

PV DCE TOL BFB DCB TOT OUTARI ID C].ient ID

MB-080712A Method Bl-ank
LCS-080712A Lab Control
LCSD-080712A Lab Control Dup
vE38A MW-16D-073112
vE38B MW-12D-073112
vE38C MW-11D-073112
vE38D MW-L2S-0131,1.2
vE38E MW-11S-073112
VE38F Trip Blanks

sw8250c
(DcE) : d4-1, 2-Dichforoethane
(TOL) : d8-Toluene
(BFB) : Bromofluorobenzene
(DCB) : d4-1, 2-Di-chl-orobenzene

LCS/MB IJIMITS

( 80-120 )

(80-120)
(80-r_20 )

(80-120)

Prep Method: SW5030B
Log Number Rangez 1-2-14610 to L2-1.46L5

1n
1n
1n
1n
10
10
1n
10
10

98.72 96.72
99.92 99.22
1018 99.8?

99.62 97 .82
ro2z 97.72
1038 97.62

99.02 97 .82
100? 97.82

99.38 96. s?

91 .72
98. 68
99.03
95. 9?
99.22
97.r2
97 .42
99. 0?
96.72

100?
99. 9?

1022
1008
105?
L02e"
r02z
1048
100?

QC LIMITS

( 80-130 )

(80-120)
(80-r.20)
( 8o-120 )

0
n

U

n

n
n
n
n



ORGAIIICS A}IAI.YSIS DATA SHEET
Volatiles by Purge & Trap GClMS-Method SW8260C
Page L of 2

Lab Sample ID: LCS-08011"2A
LIMS ID: L2-146L0

Samp1e ID: LCS-080712A
I.AB CONTROL

QC Report No: VE38-Iandau Associates
Pro j ect: Cornwal-l-

0 0 0 r_ 0 2 0 . 4 0 0 . 5 0 0
Date Sampled: NA

Date Received: NA

Sample Amount LCS: 10.0 nL
LCSD: 10.0 mL

Purge Volume LCS: 10.0 mL
LCSD: 10.0 mL

Spike LCS
Added-LCS Recowery

*rsbHsrb@
INCORPORATED

SAI'!PLE

Matrix: Water
Data Release Authori-zed:
Reported: 08 / 08 / 12

Instrument /Anal-yst LCS: NT2/PKC
LCSD: NT2/PKC

08/07/1.2 10:25
08/0"7 /1,2 1.0252

LCS:
LCSD:

Date Analyzed

Analyte IrCS
Spike LCSD

Added-LCSD Recovery RPD

Chl-oromethane
Bromomethane
Vinyl Chi-oride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1. 1-Dichloroethene
1, 1-Dichloroethane
trans-1, 2-Dichloroethene
cis-1, 2-Dichloroethene
Chloroform
L, 2-Dichloroethane
2-Butanone
L, 1-, 1--Trichloroethane
Carbon Tetrachlori-de
Vinyl Acetate
Bromodichloromethane
1, 2-Dichloropropane
cis-1-, 3-Diehloropropene
Trichloroethene
Dibromochloromethane
t, L, 2 -T r ichloroethane
Benzene
trans- 1, 3- Dichl-oropropene
2 -Chl-oroethylvinylether
Bromoform
4-Methyl-2-Pentanone (MIBK)
2-Hexanone
Tet rachloroethene
!, I ,2 ,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
T r i chlorof luoromethane
1-, L, 2-I r ichloro- 1, 2, 2-tr ifluoroetha
m, p-Xylene
o-Xylene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1, 4-Dichlorobenzene
Acrolein
Methy} Iodide
Bromoethane
Acrylonitrile
1, 1-Dichloropropene
Dibromomethane

8.12
I .94
8.94
o nn
8. B4
45.5
9.30
9. 33
9 .29
8.73
8. 99
9.43
q6?
4q ?

o 6q
9.88
8.80
9.'.l9
9.24
q 61

9. 58
10.3
9. 59

9.7 4

9.04
10.4
46.5
4't .9
10.0
9 .4'7

10.1
9 .9L
10.0
o on
9.56
20 .3
10.1
9. 91
9. 91
9 .96
42.0 Q
9. 58
9. s6
8.43
9.48
9.'72

10.0
r-0.0
10.0
10.0
10. 0
50.0
10.0
10.0
10. 0
t_0.0
10.0
10.0
10.0
50.0
10. 0
r_0.0
10.0
10.0
10.0
10.0
10.0
10. 0
10.0
1_0.0
10.0
10.0
10. 0
50. 0
50. 0
r-0.0
r-0.0
10. 0
10. 0
10.0
10.0
r_0.0
r-0.0
20.O
10.0
10.0
10.0
10. 0
50. 0
r_0.0
10.0
t_0.0
L0.0
10.0

87.22
89.4?
89 .42
90.08
88.48
91.08
93. 0?
93.3?
92 .92
87.38
89.98
94.3t
96. 3E
90.6?
96. sE
98.8S
88.0E
91.92
92.42

95. 8*
1 038

qq o9
93.1t
97 .42
90.4t

1043
93.0t
95.8t

100?
94.72
95.78

t- 018
99. r-8

1-008
99.0t
95. 68

1.022
101t

99. 1r
99. 18
99 .62
84.0E

95. 68
84.38
94.88
97 .22

8,42

I .67
8.r5
8.50
45 .6

9.L2
8.95
e q6
e ??
9.11-
9.54
44.'t
9.25

a q6

9.54
9.14
9. 35
9.43
9. 84

9.20
9 .52
8.7'7
9. 85
45.8
46.r
o q6

9.28
q ?6
9.12
9.56
9 .42
o qn

9.L4
19 .6
9.86
9. 90
9.'t4
9.71.
41,.4 Q
9.23
9.20
8.34
o ?1

10.0
r_0.0
10.0
10.0
10.0
s0.0
10.0
r_0.0
10.0
10.0
10.0
10.0
r"0.0
50.0
r_0.0
1-0.0
r-0.0
t-0.0
10.0
10.0
10.0
r_0.0
r-0.0
r-0.0
10.0
10.0
10. 0
50.0
50.0
10.0
10.0
t_0.0
r-0.0
r-0.0
10.0
10.0
10.0
20.0
10.0
r_0.0
r-0.0
10.0
s0.0
r-0.0
10.0
10.0
10.0
1_0.0

84.22
88.7t
86.7E
87.5t
85.09
9L.2Z
89.6*
91.22
89.5t
8s. 6E
87.3E
91.1?
95. 4*
89. 4t
92 .52
97.58
85. 6E
95. 48
9L.4Z
93. 5r
94.38
98.4*
93.5?
92.08
9s .22
81 .72
98.5?
9l- . 68
92.22
95. 68
92.82
93. 68
91.22
95. 6*
94.22
95. 0*
9t.42
98.08
98.5r
99.08
97 .42
97.12
82 .82
92.32
92 .02
83.4?
93.18
96. 53

3.s8
0. 8?
3.18
2.88
3.9?
u.z6
3.78
2.3t
3.7S
2.OZ
2.92
3.53
0. 98
1.3t
4 .22
1.3?
2.82
2.62
1.18
2.'tz
1.6t
4 .62
2.52
I.2Z
2.32
3.0t
5.4?
1.5t
3. 88
4.58
2.OZ
2.22
3.88
3.6t
6. 0r
4.18
4.58
?q9

2.42
0.1t
1 1*
2 .52
1,.42
3.7B
3.8r
1.1t
1.8?
0.78

FOR!! III



ORGAI{ICS ATiIAIJYSIS DATA SHEET
Vo1ati1es by Purge & Irap eC/r'1s-l4ethoa
Page 2 of 2

Lab Sample ID: LCS-080712A
LIMS ID: 12-1461"0
Matrix: Water

Sample ID: LCS-080712A
I,AB CONTROL

VE38-Landau Associates
Cornwal-1
0001020.400.500

exsffisrb@
INCORPORATED

SAI"IPLE
sw8260c

QC Report No:
Dvn-i anf .

Analyte
Spike LCS

LCS Added-LCS R€covery IJCSD
Spike

Added-LCSD
LCSD

Recowery RPD

L ,1, L ,2-Tetrachloroethane
1, 2-Dlbromo-3-chloropropane
L, 2, 3 -T r ichloropropane
trans-1, 4 -Dichloro-2-butene
1, 3, 5-Trimethylbenzene
L, 2, 4 -I r imethyl-benzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochlo romethane
2 , 2-Dichloropropane
1-, 3-Dichloropropane
I sopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chlorotol-uene
4-Chlorotoluene
tert-Butyl-benzene
s e c -But ylben z ene
4 - I sopropyl-toluene
n-Butylbenzene
t, 2, 4 -'I r ichl-orobenzene
Naphthalene
L, 2, 3 -'t richlorobenzene

10.3
8.63
9.89

9 .9'7
10. 0
8.87
9.7 6
9.39
9 .42
O ?R

9 .91
9.79
9. B8
9.82
.lv. z
oq6

9 .49
8.82
8.53
8.28

Reported

103E
86.3t
98.98
93.58
99.72
100t

88.?B
91.62
93. 9r
94.22
97.8t
98.58
99. 1E
97.92
98.8E
98.22
1022

99.6r
99.5?
94 .92
88.22
8s. 3t
82.8t

10.0
1_0.0
l_0.0
10. 0
10.0
L0. 0
t_0.0
10. 0

t-0.0
10. 0
t-0.0
10.0
10.0
10. 0
10.0
1-0. 0
10.0
10. 0
10.0
t-0. 0
10.0
10. 0
10.0

10. 1

8.75
9 .54
8.7'1
9.81
9 .84
9 -25
9 .46
8.96
9. 03
9.32
9. 53
9 .61,
9. 39
9 .5'1
9. 58
10.0
9.8?
9 .92
9 .41,
9.25
8.95
8.90

10.0
10 .0
10.0
10. 0
10.0
10. 0
10.0
10. 0
t_0.0
10.0
t_0.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

r-01? 2.oz
87.5% 1_.4?
95.4* 3.68
8'7.72 6.42
98, 1* 7.62
98. 4? 1. 6t
92.52 4.22
94.62 3.1?
89. 6E 4 .'tZ
90.3* 4.22
93.22 4. BB
95.38 3.3t
96. 18 3.l-B
93. 9? 4.22
95.78 3.22
95. B* 2.5r
1003 2.OZ

98.7t 0. 9t
99.22 0.38
94.r2 0.8t
92.52 4.88
89.5t 4.88
89. 0t 1 .22

in pg/L (ppb)

RPD ca.Icul-ated using sample concentrations per SW846.

VolatiJ.e Surrogate Recovery

d4 -1, 2 -Dichl-oroethane
d8-Tol-uene
Bromoffuorobenzene
d4 -7, 2 -Dichl-orobenzene

LCS &CSD
99.92 101?
99.2e" 99.88
98. 6? 99. 0?
99.92 r02Z

FORM III



ORGAI{ICS A}.TAIYSIS DATA SHEET
SemivolatiJ-es by SW8270D GCIMS
Extraction Method: SW3520C
Page I of 2

Lab Sample fD: VE38A
LIMS ID: 12-14610
Matrix: Water
Data Rel-ease AuthorizeO:\56J
Reported: 08/09/12

Date Extracted: 08/06/L2
Date Anafyzed: 08/08 /12 L7:53
Instrument/Analyst : NT6/ JZ

CAS Nunber Analyte

irsbfisrb@
INCORPORATED

Sample ID: t't}il-l5D-O73LL2
SAI'{PLE

QC Report No: VE38-Landau Associates
Project: Cornwall

0001020.400.500
Date Sampled: 01 /3I/1,2

Date Received: 08/0L/L2

SampJ-e Arnount: 500 mL
Final- Extract Vol-ume: 0.50 mL

Dil-ution Factor: 1.OO

RL Result

108-95-2
rI7- 4 4- 4

95-s7-8
54 1-73-1
r06-46-7
100-51-6
95-50-1
95- 48-'7
108-60-1
106-44-5
ozr-04- I

61 -7 2-r
98-95-3
7B-59-1
8B-75-5
I05- 61 -9
65-8 s-0
111- 91- 1
r20-83-2
720-82-1_
9r-20-3
1,0 6- 47 -8
87-68-3
59-50-7
91-57-6
11-41-4
88-06-2
95-9s-4
91-58-7
88-1 4- 4

131- 11- 3
208-96-8
99-O9-2
83-32-9
51-28-5
L00-02-1
L32-64-9
606-20-2
l -r a
LZ L_ I.t_ Z

Phenol-
Ri s- | 2-ahl ornof hrzl ,\ F.f horvv errf + /

) -aln1 nrnnllan^ I

1, 3-Dichlorobenzene
1 / -n.i ^1-\'l ^,^]-^- -r, I - L) l'-tr Lur L)tjell Zene
Ranzrrl Al nnl^rn-l
-t t-n.i ^l. t ^,^k^^-r, L- u rerrr()r ()ueIIZene
2-Mat- l-rrr'l nhann l

2, 2' -Oxybis ( 1-Chloropropane )

1-Mal- hrrl nhann l

N-Ni troso-Di -N-Propyl amine
Hexachforoethane
Nitrobenzene
T <anharano
?-NTi I rnnhonn l

2 , 4 -Dimethylphenol
Benzoic Acid
bis (2-Chforoethoxy) Methane
r / -n.i ^!- r ^-^^L^1O1-, a uLvrrlvrvPrrsll
1 ) A-.FrinhlnrnFLt4f r -Jenzene
I\T.nhl-l-\. I ana

4 -Chloroani-Line
Hexachlorobutadiene
A -Cln 1 nrn- ?-mal- hrrl nhann l

2-Mcl_hrrl n:nh1-h: I ene
Hexa ch l- o r o cyc l- ope nt a di ene
') A t--rFri ^h | ^-^nhenoI-t=tv
1 

^ 
tr,_Te.i ^h r ^-^nhenof-tarJ r!lvrrrvrvP

?-Ch1 nrnnanhfhel ene
2-Nitroaniline
nl'n^!L.,1--L+L^1-!Lj_LmeE nyrpn Lna-L ar e
Acan:nhl_ hrr.l ona

'J'v^'v

3-Nitroaniline
Anan rnhl- hano

2, 4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2-6-n;nifrntnlrr4pg
-t 

v vLllL

2, 4-Dtnitrotofuene

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
5.0
1.0
1.0
5.0
1.0
5.0
1.0
5.0
6n
qn
1.0
6n
1.0
1.0
6n
1.0

10
5.0
1.0
5.0
5.0

< 1.0 U

< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 U
< 5.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1_.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 5.0 U
< 5.0 U
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 U
<10u

< 5.0 u
< 1.0 u
< 5.0 U
< 5.0 U

FORM I



ORGAI{ICS AI.IALYSIS DATA SHEET
Semivolati1es by Sw82?0D GCIMS
Extraction Method: Sw3520C
Page 2 of 2

Lab Sample ID: VE38A
LIMS ID:. 12-14610
Matrix: Water
Date Anafyzed: 08/08/12 I1:53

CAS Nunber Analyte

*rsbfistb@
INCORPORATED

Sample ID : 1.1!d-16D-073112
SA}4PTJE

QC Report No: VE38-Landau Associates
Project: Cornwaff

0001020.400.500

RL Resul-t

84-66-2
1005-r2-3
86-1 3-1
100-01-6
534-52-t
8 6-30-6
101-55-3
118-74-t-
87-8 6-5
85-01-8
86-74-8
720-L2-7
8 4-7 4-2
206-44-0
129-00-0
85-68-7
9L-94-t
56-55-3
Lt7-81-7
218 - 01- 9
1I1 -8 4-0
50-32-8
193-39-5
53-70-3
I9t-24-2
90-12-0
TOTBFA

n.i ^+L.'l hl^f h- I -+aursLlryrPrlurlardLs
4 -ah 1 nrnnl-ronrrl -nl-' a- " 1 af 1-. a r: vrrfu!v}Jrrurryr PrrsllyrsLlls!
F-l-uorene
4 -Ni-troanif 1ne
4, 6-Dinitro-2-MethylphenoI
N-N it rosodiphenylamine
4 -Rrnmnnhanrrl -nhonrzl oi- her
Hexachlorobenzene
Pent: r-h I nronhonof
Phenanthrene
Carbazole
Anthracene
Di -n-Rrrf rzl nhf h: lSlg
Fluoranthene
Ptrron o
Rrrf rz'l hpnzrrl nh1- h.1l3lg
? - ? r -ni ch1 nrnhorlzidineJf J

Benzo (a) anthracene
bi s ( 2 -E thylhexyl ) phthalate
(-hrrz<ona

lli -n-Ocf rrl nhf hafate
Ronzafr\nrrrona
TnAann /-l 2 ?-nA \\Lt L' - --/ pyrene
niL^--t- t\^^rL-Drl^)er|z |\ d, II / dII LIl..r acene
Ronzn/o h i\narrTlgpg\ Y t rr t r / Irv! i
1 -Me1-hrzl nanhfhalene+ !rv ur+j

Total- Benzoffuoranthenes

Reported in p9lL (ppb)

SemivoJ.atil-e Surrogate Recovery

1.0
1.0
1.0
5.0

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
qn
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

< 1.0 u
< 1.0 u
< 1.0 U
< 5.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u

1.3
< 1.0 u
< 1.0 U
< 1.0 U
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u

d5-Nitrobenzene
r]'l I -n-'f a rnh on rr'l

d5-Phenol
) A c_Tri h-^h^^henofLratv rrfv!vrLrvlJr.

57 .6e"
76.02
63.5%
94 .92

59 .6e"
46 .0%
56.0%
62.'72

2-E l rrarnhi nhanrzl

d4 - 7, 2 -Di-chlorobenzene
?-E-l rrnranhanal

d4-2-Clnlorophenol-

FORM I



ORGANICS A}TAIYSIS DATA SI{EET
Semivolatil-es by SW8270D cClMS
Extraction Mettrod: SW3520C
Page L of 2

Lab Sample ID: VE38B
LIMS IDl. 12-146II
Matrix: Water \a t
Data Release Authorizedt\\\FJ
Reported: 08 / 09 / L2

Date Extracted: 08 /06/L2
Date Analyzed: 08/08/12 78:27
fnstrument/Analyst : NT6 / JZ

CAS Nunber Analyte

firsbfiseb@
INCORPORATED

Sanp1e ID: IW{-12D-O73LL2
SAIvtPLE

QC Report No: VE38-Landau Associates
Project: Cornwal-f

0001020.400.500
Date Sampled: 07 /3L/L2

Date Received: 08/0I/12

Sample Amount: 500 mL
Fina-l- Extract Vol-ume: 0.50 mL

Dil-ution Factor: 1.00

RL ReEult

L08-95-2
1_LL- 4 4- 4

9s-57-B
54 1-73-1
1,06- 4 6-1
100-51-6
95-s0-1
95- 48-1
108-60-1
I06- 44-5
627-64-7
61 -1 2-r
98-95-3
78-59-1
88-75-5
L05-61 -9
65-8 5-0
111- 91- 1
r20-83-2
L20-82-7
9L-20-3
I06- 41 -8
87-68-3
5 9-50-7
9L-57 -6
"71-41-4
88-06-2
95-95-4
91-s8-7
88-1 4- 4

-LJ.L-.1.1_J
208-96-8
99-09-2
83-32-9
51-28-5
L00-o2*1
I32-64-9
606-20-2
121-r4-2

Phenol
Ht q- I /-t n | 

^rn 
af n\/ | I F:i nar

2 -/-hl nrnnl-rona I
-l 

- ?-n i ch l nrnhon TgngL' J VLVTIL

1,4-Dichlorobenzene
F.anztzl A l anl-rn l

1 - ?-ni ch1 nrnhonTgngtf - uLvrtL

?-Mal- hrr"l nhana l

2 , 2' -Oxybis ( 1-Chloropropane )
I-MaJ-hrzlnhonal

N-Nit roso-Di-N- Propylamine
Hexachforoethane
Nitrobenzene
T <nnLrnrana
?-\li l_rnnhonnl
2, 4-Dimethylphenol
Benzoic Acid
bis (2-Chforoethoxy) Methane
2, 4-Dicin:-orophenol-
t I z | 4- r'r rcnJ_oropenzene
NT:nhl-i-rr I ano

4 -Chf oroanil-ine
Hexachforobutadiene
4-ah I arn-3-maf hrrl nhanal
2-Mef hrrl n:nhf h:Lene
Hav:nh I nrncrznl nndh+ rA i anavuJ uf v}/glf Lauf slls
1 A c-Tvt ^h r ^r^DhenolLf atv r!fvrrfv!vt.

'> A tr._n,i ^L r ^-^rhenof-tatJ f!fvrlfv!vf

2 -Chloronaphthalene
2-Nitroaniline
ni -^rL,,l ^L!L- 1 -+uj.merny-Lpntrnal-ace
n^^--^LF1, ,,t ^^^nuglrayrr LrrJ JYlrg
3-Nitroaniline
A nan rnhl- hana

2, 4-DinLLrophenof
4 -I{ i f ranhonn l

Dlbenzofuran
2 -6'-ni nitrn1- n'l rrgng.f V ULLLL

, /'l-ninifr^f^l'.2Lf a vLLLL -----'*ene

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
5.0
1.0
1.0
5.0
1.0
qn
1.0
5n
5.0
5.0
1.0
6n
1.0
1.0
5.0
1.0

10
qn
1.0
6n
qn

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u

<10u
1.0 u
5.0 u
1.0 u
1.0 u
5.0 u
1.0 u
5.0 u
1.0 u
5.0 u
5.0 u
5.0 u
1.0 u
5.0 u
1.0 u
1.0 u
5.0 u
1.0 u

<10u
5.0 u
1.0 u
5.0 u
5.0 u

FORM 1



ORGANICS AI{AIYSIS DATA SI{EET
Semivolatiles by SW8270D GClt'tS
Extraction Method: SW3520C
Page 2 of 2

Lab Sample ID: VE38B
LIMS ID: L2-14617
Matrix: Water
Date Anaf yzed: 08 /08 /L2 18 z2'7

CAS Number Analyte

t I k6hn rf t\tA.
Drai onl- .

filssfi:*@
INCORPORATED

Samp1e ID : I'O{-12D-O13LL2
SAMPLE

VE38-Landau Associates
Cornwall-
0001020.400.500

RL Resu1t

8 4- 66-2
7 005-1 2-3
86-'7 3-1
100-01-6
534-52-I
8 6-30- 6
101-55-3
1I8-1 4-1
87-B 6-5
85-01-8
86-1 4-8
120-L2-'7
I 4-1 4-2
206-44-0
129-00-0
85-68-7
YI-Y4_L
56-55-3
LL7-At-1
21"8-0r-9
I1"7 -84-0
50-32-8
193-39-5
s3-7 0-3
791-24-2
90-12-0
TOTBFA

n.i afhul ^}.+Lr- I .f6ufsLlryfIJtrLrfaaaL9
I-f-hI nrnnhonrrl -nlranrr'l al- hor

Fl-uorene
4 -Nitroanifine
4, 6-Dinit ro-2-Methylphenol
NI-T\'li trnqnr-li nhanvl r*.i ^^vJvuf Irrrvrrj f olttalls
4-Rrnmnnl'ronru I -nhonrzl af har

Hexachlorobenzene
Dan1- = nr-r'r ^-^^r-,6hc1r vyrrvaa\

Phenanthrene
Carbazole
Anthracene
Di -n-Rrrtrzlnhf ha Late
Fl-uoranthene
Prrrano

Rrr1_ rzl l-rcn zrr'l nhf halglg
J f Frr urrL

3, 3' -Dichf orobenzidine
Benzo (a) anf hrar:ene
bis ( 2 -E thylhexyl ) phthal-ate
Ch rrrqono

Di -n-Ocfrzl nhthafate
Ranza/r\nrzrona
Tndana /-l 2 ?-nd \\L'LfJ --i pyrene
n;h^--t- t\^n+L-Druer|z (d, rU drrLrr.raCene
Renzoln-h-i\ncryfgng\Yt !!l

T -Methrrl n:nhfhe Lene
Total Benzofluoranthenes

Reported in pg/L (ppb)

Senivol-atiJ-e Surogate Recovery

1.0
1.0
1.0
qn

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 10 u

< 1.0 u
< 1.0 u
< 1.0 U
< 5.0 U
< 1-.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u

L.4
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 U
< 1.0 u
< 1.0 u

d5-Nitrobenzene
rl'l 4-n-Tarnhanrzl
d5-Phenol-
) A a_'t1ri h-^*^-henol
-t at v

58.0?
53.22
60.5%
90.L2

54.42
41.22
s6.38
61.3%

2 - Fluorobiphenyl
d4 - I, 2 -Dichf orobenzene
2-E l rrnrnnhannl

d4-2-Ch:-orophenof

FORM I



ORGAI{ICS AI\TALYSIS DATA SHEET
Semivolatiles by Sw8270D cclt'tS
Extraction Method: Sw3520C
Page 7 of 2

Lab Sample ID: VE38C
LIMS ID: L2-14612
Matrix: Water
Data Rel-ease Authorized:
Rpnnrterl . Og /09 /12

Date Extracted: 08/06/12
Date Anafyzed: 08/08/72 19:01
fnstrument/Analyst : NT6 / JZ

CAS Nunber Anal-yte

fixsb#sr5@
INCORPORATED

Sanple fD: !19I-11D-O73LL2
SAI4PLE

QC Report No: VE38-Landau Associates
Project: Cornwafl-

0001020.400.500
Date Sampled: 07 /3I/L2

Date Received: 08/0l.1L2

Sample Amount: 500 mL
Einal- Extract Vol-ume: 0.50 mL

Dilution Factor: 1.00

RL Result

1-08-95-2
1-rr- 4 4- 4

95-57 -8
54L-7 3-L
lo6- 46-1
100-51-6
95-s0-1
95- 48-7
108-60-1
106-44-5
62L- 64-1
61-'7 2-7
98-95-3
78-59-1
88-75-5
r05- 61 -9
65-85-0
11 1- 91- 1
1"20-83-2
L20-82-I
97-20-3
L06-41 -8
87-68-3
5 9-s 0-7
91-57-6
71-47-4
88-06-2
95-95-4
91-58-7
88-1 4- 4

131- 1 1- 3
208-96-8
99-09-2
83-32-9
51-28-5
]-00-02-'7
L32-64-9
606-20-2
12I-I4-2

Phenof
Riq- /?-Chl oroothrrl ) F-.1_ hor
) -ahl a rnnh an n I

_1, J-lj.r Cnloropen zene
1 , 4 -Dichlorobenzene
Ran zrr'l A l nalra l

I . 2-ni ch I nrnl^ron TgngL' L ULVLIL

?-Mati-rrrl nhannl
2 ) r -AvttAi a /1 -.hforopropane),t -
d-Mathrrl nhonnl
N-Ni troso- Di -N- Propylamine
Hexachl-oroethane
Nitrobenzene
T <nnhnrana
2-Ni frnnhannlvyrrvllv f

2, 4-DimeLhylphenol
Benzoic Aci-d
hi < /?-ahlnraafhavrz\ MathrnavvUrlvZ:f/!lvuIlgltv

2, 4-Dichlorophenol
I I Z, 4- l raCn-LOropenZene
NTanhf hr'l ana

4 -ChLoroaniline
Hexachlorobutadiene
/-f-h I nrn-?-ma]- hru I nhannl
2-Methrr'l nenhf h: Lene4 .tv vLtJ

Hexachl- orocycl opent adi- ene
. A a-n,: ^h r ^F^Dhenol4, =t v r!lur!!v!vL.> A tr,_n,.i ^h r ^r^thenof-, a, J

2 -Chl-oronaphthalene
2-Nitroanlline
Dirnethylphtha-l-ate
^^^*-^1, 

f L,,1 ^^^NUgIIOYIILII) IgIIE

3-Nitroanil-ine
n ^^- -nl-' + La^ ^nuglla}Jll Lllglrg

2, 4-DinLtrophenol
/-NIi 1-rnnhonaI
Dibenzofuran
? - 6-n; ni 1- rntnl rrqng4' v ULLLL

t ,4-nini+rnfnlrrz4f a ----*cne

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
5.0
1.0
1.0
qn
1.0
5.0
1.0
5.0
qn
qn
1.0
qn
1.0
1.0
5.0
1.0

10
6n
1.0
qn
5.0

< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u

FORM I



l

ORGA}IICS A}TAIYSIS DATA SHEET
Senivolatiles by SW8270D GCIMS
Extraction Method: SW3520C
Page 2 of 2

Lab Sample ID: VE38C
LIMS ID: 12-14612
Matrix: Water
Date Anal yzed: 08 / 08 / 72 19 : O 1

CAS Nunber Analyte

AC Qanarl- lrln.
Yv .\vrv!

Prai onl- .

AE$ilSrb@
INCORPORATED

SampJ-e rD: l"1I{-11D-O73Ll2
SAI{PLE

VE38-Landau Associates
Cornwal-f
0001020.400.500

RL Result

84- 66-2
1 005-1 2-3
oo-/J-/
100-01-6
534-52-7
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
86-1 4-8
720-r2-1
84-1 4-2
206- 44-0
129-00-0
85-68-7
97-94-7
5 6-55-3
LL7-8L-7
218 -01- 9
I11 -84-0
50-32-8
193-39-5
53-7 0-3
L9t-24-2
90-12-0
TOTBFA

ni ^+l.\'l h}\+Lal -+^urvLIIJrIJllLrlaIaLv
4 -Chlorophenyl-phenylether
Fl-uorene
4 -Nitroani-Iine
4, 6-Dinitro-2-Methylphenol
Nl-I\li I rnqndi nhonrr'l am i no
4 -Bromophenyl -phenylether
Hexachlorobenzene
Penf:chl nronhcnol
Phenanthrene
Carbazofe
Anthracene
Di -n-RrrJ- rr'l nhthalate
F.luoranthene
Pyrene
Rrr]- rrl l-renzrrl nhi-haf ate
? - j I -ni nhl nrnl'rarlZidineJ' J

Renzn /e ):n1- hr,:r-ene
bi s (2 -E thylhexyl ) phthalate
Chrysene
Di -n-Or:f rzl nhf hafate
Ran zn 1a \ nrzrona
f ndeno (I, 2, 3- cd) pyrene
Di henz /: - h ) enf hraaCene

\ g t r. / grr erf r

aanzn/n h j \^6r./lene
\Yf"IL/I/v!

1 -Mafhrrl nanhfh: lgng
Total Benzof luoranthenes

Reported in pgll, (ppb)

Semj-vo1atile Surrogate Recovery

1.0
1.0
1.0
qn

< 10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
L.7
1.0
1.0
t_.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
5.0

10
1.0
1.0
1.0
qn
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

U

U
U

U
U
U

U
U

U
U

U
U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol
1 A c_Tr: r--^s^^henol
-t at v

56.88
42 .02
5'7 .6e"
82.72

53. 6?
46.42
55.7e"
59.5%

2 - Fl-uorobiphenyl
d4 -1, 2-Dichf orobenzene
?-E'l rrnranhann lvts4rvrlv+

d4 -2-Chlorophenol

FORM I



ORGAI\fICS AIIALYSIS DATA SHEET
Semivolatiles by SW8270D @/l4S
Extraction !,lethod: SW3520C
Page I of 2

Lab Sample fD: VE38D
LIMS ID: 1,2-14613
Matrix: Water
Data Rel-ease Authorized:
Rannrtprl . OR /Oq /72

Date Extractedz 08/06/12
Date Anafyzed: 08/08/72 79:35
fnstrument/Analyst : NT 6 / JZ

CAS Numlrer Analyte

Af- Pannrf Nln.

Prni an]- .

AlsbfiSrb@
INCORPORATED

Sample rD: tfl-125-O73LL2
SAI'{PLE

VE38-Landau Associates
Cornwal-f
0001020. 400.500

Date Sampled: 07 /3L/72
Date Received: 08/0L/1,2

Sample Amount: 500 mL
Final Extract Vofume: 0.50 mL

Dllution Factor: 1.00

RL Result

108-95-2
7r7- 4 4- 4

95-57-8
54L-13-1-
LO6-46-'7
100-s1-6
95-50-1
95- 48-1
108-60-1
I06-44-5
62r-64-'7
61-'7 2-I
98-95-3
78-59-1
88-75-5
I05-61 -9
65-85-0
111- 91- 1

I20-83-2
120-82-r
9r-20-3
I06- 41 -8
87-68-3
5 9-50-7
9r-57 -6
'7'1-41-A

88-06-2
95-95-4
91-5 B -7
88-74-4
.LJ.L-I..1-J
208-96-8
99-09-2
83-32-9
5r-28-5
100-02-7
732-64-9
606-20-2
727-r4-2

Phenol
Bis- (2-Chforoethyl) Ether
t-?h1 arnnhannl
1 - ?-ni ch i arnl-ron TgngL' J 9LV!LL

1,4-Dichlorobenzene
Ronzrzl Al cnhnl
1 - 2-ni ch1 nrnhonTgpgLt - vLvttL

?-Mol-hrz l nhana l

2,2' -Oxybis ( 1-Chloropropane)
1-Mathrr'l nhann l

N-Nit roso-Di-N-Propylamine
Hexachl-oroethane
Nitrobenzene
T qnnhnrnna
?-NTi f rnnhonn l

2, 4-DimeLhylphenol
Benzoic Acid
hi e /?-Chl ornefhnxrr) Mc]-h:na/ Iiv urrsrrv

2, 4-Dich1orophenof
I I Z | 4- -L rl-CntOrODenZene
Nl:nhf hr I ano

4 -Chloroanifine
Hexachlorobutadiene
/-ah"l nro-?-mol- hrzl nhonnI
2 -Methylnaphthalene
I-Iav:nl'r I nrnnrrn i nnnn* -Ai ^-nrtsAour!!u ! uuy u IUlJv r L L du rur l e
. A C_t-: ^L r ^-^nhenol-t a, v rrfvrlrv!vP
. A q-n-.i ^I- r ^-^nhenolLt-tJ r!rvrrrv!vP

2-Chforonaphthafene
2-Nitroaniline
n.i *^| !.,,I ^L+ t-, - I -+ul_rne LrryJ-prr ttra_La Le
n^^^-^L,+L-,,1 ^^^du9rr4IJllLrryrsrlc
3-Nitroanil-ine
Anonrnl.rl- hana

2, 4-DiniLropheno.I
4-Nli ironhonnl
Dibenzofuran
) .6-ni ni 1_ rn1- al rrqpg
2, 4-Dinitrotofuene

1.0
1.0
1.0
1.0
1.0
6n
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
q,n

1.0
10

1.0
5.0
1.0
1.0
qn
1.0
5.0
1.0
5.0qn
tr'n
1.0
c,n
1.0
1.0
qn
1.0

10
qn
1.0
qn
5.0

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
10 u

1.0 u
qNII

1.0 u
1.0 u
5.0 u
1.0 u
5.0 u
1.0 u
5.0 u
5.0 u
5.0 u
1.0 u
5.0 u
1.0 u
1.0 u
E N T]

1.0 u
10 u

5.0 u
1.0 u
5.0 u
5.0 u

FORM I



ORGAI{ICS AI.IAIYSIS DATA SHEET
Semivolatiles by SW8270D cClMS
Extraction Method: SW3520C
Page 2 of 2

Lab Sample fD: VE38D
LIMS IDl. 12-14613
Matrix: Water
Date Analyzed: 08/08 /L2 19235

CAS Nunber Anal-yte

arsbfisrb@
INCORPORATED

SampJ-e ID : t4l-12S-073112
SAI"!PLE

OC Rcnnrf No: \/E38-Landau Associates
Project: Cornwafl

0001020.400.500

Rt Result

84-66-2
7 005-1 2-3
I 6-1 3-1
100-01-6
s34-52-1
86-30-6
101-5 5 - 3
118-1 4-L
87-86-5
85-01-8
86-7 4-8
I20-12-1
84-'7 4-2
20 6- 4 4-0
12 9-00-0
85-68-7
9r-94-I
5 6-s5-3
Lt7-8L-7
2I8-01,-9
117-84-0
50-32-8
193-39-5
53-70-3
1o.1_)A-)
90-t2-0
TOTBFA

Fti a+l-rUl ^L+L- I -f auf g L1]y r[Jrr ullqf q LU
A-Chl nrnnhanrrl -nhonrrl af hor

Ffuorene
4 -Nitroani-f ine
4, 5-Dinitro-2 -Methylphenol
NT-\].i + ra c a^ i nlr an r, l --.i - ^!! r!r L! vJvufPrrsrlyIdrttlIIg
4 -Bromophenyl -phenylether
Hexachl-orobenzene
Ponl :nhl nrnn1.ron9]

Phenanthrene
Carbazol-e
Anthracene
Di -n-RrrJ- rrl nhf h: late
Fluoranthene
Przron o
Rrrf rrl l'rcnzrrl nhtha]6lg
? - 3 I -Di ch1 nrnl^rerlzidine
J'J

Renzofe)enfhr,er:ene
bis (2 -Ethy1hexyl ) phthalate
f-hrrrqana

Di -n-Or:f rzl nhf hafate
Ran za /: \ nrrrana

\ g / Ff ! vrrv

Tnrlann/1 ? ?-arl\--7 plzrene
niL^^-t^ t\^6+L--^^^^
ULPeLLL \ a, II,/ aIl LIlI aUYIlg

Benzo(g,h,i)perylene
-1 
-Mef hrrl nenhl- h: lene

Total- Benzofl-uoranthenes

Reported in pg/L (ppb)

Semivolatile Sumogate Recovery

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u

1.8
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

2-Ffuorobiphenyl 57.22
d4-L,2-Dichlorobenzene 41.6e"
2-Fluorophenol- 60.5?
d4-2-Chforophenof 65.6%

1.0
1.0
1.0
5.0

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

d5-Nitrobenzene
rl'l 1-n-Tarnhanrzl

d5-Phenol
"> 1A-a-:k-^*^^henol
-rarv !LLpLvrrrvyr.

6L.
13.
64.
88.

6Z
6Z
3?
3%

E'ORM I



ORGAI\IfCS AITALYSIS DATA SHEET
Semivolatiles by SW8270D @/MS
Extraction Method: SW3520C
Page I of 2

Lab Sample fD: VE38E
LIMS ID: I2-L46L4
Matrix: Water
Data Retease Autho rized.' \NrW'
Reported : 08 / 09 / 12

Date Extracted: 08/06/12
Date Anal-yzed: 0Bl08 /12 20209
f nstrument/Analyst : NT 6 / JZ

CAS Nunber Analyte

Arsbf,srb@
INCORPORATED

SanpJ-e fD: !fi{-115-O737t2
SAII4PLE

QC Report No: VE3B-Landau Associates
Project: Cornwall

0001020.400.500
Date Sampled: 01 /31/12

Date Received: 08/0I/12

Q:mn l a

Fi-nal Extract
ua _LuI' 10n

Amount: 500 nL
Volume: 0.50 mL
Factor: 1.00

Rt Result

108-9s-2
77I- 44- 4
95-s7-8
541-73-1
L06- 46-"7
100-51-6
95-5 0- 1
95- 48-l
108-60-1
106-44-5
621-64-7
61 -7 2-r
98-9s-3
78-59-1
88-75-5
105-67-9
65-85-0
111- 91- 1
t20-83-2
L20-82-7
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
11-41-4
88-06-2
95- 95-4
9L-s8-1
88--/ 4- 4

131-11-3
208-96-8
99-09-2
83-32-9
5L-28-5
i_00-02-7
1-32-64-9
606-20-2
)-2r-r4-2

Phenof
Ri c- /2-ahl arnaf hru I \ E"f lrarv ur!J 4, uLrrv!

2 -Ch1 nrnnhannl
1 ?-ni nhl nrnhonTgllgLt r uLvltl

T /-ni chl nrnl-ronTgngL t a uLvltL

Ran zrrl A l nnhn l

| /-t11 ^h | ^f^han?eneL' a u!vlrL

2-Ma'i- hrr'l nhannl
2 2 | -/],wtthi c /1 -f-hl nranrnnrna\.,.
4-Mof hrzl nhanal
N-Nit roso- Di -N- Propylamine
Hexachl- oroethane
Nitrobenzene
T qnnhnrnna

?-NIiIranhannl

2 , 4 -Dimethylphenol
Benzoic Acid
hi s /2-Chlnrnafhovrul Math:ncv4U\.vvlrrv.lJlllvulagrlv

2, 4-Dj-chlorophenol
Lt -t a

ll-^L+L- I ^-^r\dyrlLrrdfsrlY
4 -Chloroanili-ne
Hexachlorobutadiene
A -ah 1 nra- ?-ma l- l-rrr'l nhann l

2-Methylnaphthalene
Hexachf orocyclopentadi ene
) A e-.F-t ^l.'l ^r^nhenofLt a, v
.> A tr-T-.i ^l-r ^f^nhenolLtitJ r!+er]lv!vP

2-(-.hl oronanhf ha I ene
2 -Nitroani.l-ine
Di mcthrrl nhtha I ate
Aaan:nhl- hrzl ana

3-Nitroanil-ine
Aaan:nh I hana

2, 4-DiniLrophenof
1 -NI i f rnnhann l

Dibenzofuran
? 6-n;nitrnfnlrrqng,t v UILLL

? A-ni ni I rntnl rr4pg6t = u+tlL

1.0
1.0
1.0
1.0
1.0
qn
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
qn
1.0

10
1.0
5.0
1.0
1.0
qn
1.0
qn
1.0
qo
6n
qn
1.0
6n
1.0
1.0
5.0
1.0

10
qn
1.0
5.0
6n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 -u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 u
< l-.0 u
< 5.0 u
< 5.0 u



ORGAI{ICS AI{AJ,YSIS DATA SI{EET
Semivolatiles by SW8270D GCIMS
Extraction Method: SW3520C
Page 2 of 2

Lab Sample fD: VE38E
LIMS ID: 1,2-146L4
Matrix: Water
Date Anafyzed: 08/08 /12 20209

CAS Nunber Analyte

( I kan^Tt t\t^.
DrA-i a-f .

Alsbffsrb@
INCORPORATED

Sample ID : t'fl-11S-073112
SAI'{PLE

VE38-Landau Associates
Cornwal-1
0001020.400.500

RL Resu].t

d5-Nitrobenzene
d11-n-'Pornhanrrl
d5-Phenof
2, 4, 6-Trlbromophenol

fli al-hrzl nh1- l-rr I :f o

4 -Chlorophenyl-phenylether
Ffuorene
4 -Nitroanifine
4, 6-Dinit ro-2-Methylphenol
N-Ni trosodiphenylamine
4 -Bromophenyl -phenylet her
Hexachl-orobenzene
Pcnter-hl nrnnhenof
Phenanthrene
Carbazole
Anthracene
Di -n-Rrrf rzl nhj- ha late
Fluoranthene
Dtzrana

Rrrf rr'l lranzrzl nhf hal4lq
? - 3 t -ni chl nrnhrarlZidineJf J

Benzo (a ) anthrar:ene
bis (2 -Ethylhexy1 ) phthalate
/-hrrrqona

Di -n-Oc1_rrl nhfha]4lg
Ronzn/r\nrrrana

\ s / rl4 v.rv

TnAann/1 ? ?-nn\\LrL' J vv/pyrene
ni l^^-- | ^ | \ -^+!..DLDerrz (d, rr/ <iil.Lrrfacene
Renznfa-h- i \norylgng\Yf rrt +/Fv!l

T -Methrrl n:nhtha Lene
Totaf Benzof luoranthenes

Reported in p.g/L (ppb)

SemivoJ-atile Surrogate Recovery

59 .6e"
61.22
62 .72
84.0?

U

U

U
U
U
U
U
U
U
U
U
U

U
U

U

U

U

U

U

U

U
U
U
U

U
U

2-Fl-uorobiphenyl 5'7 .62
dA-I,2-Dichforobenzene 49.2e"
2-F l nornnhpnnl 58.9?
d4-2-Chforophenof 62.92

I 4- 66-2
'7 005-12-3
I 6-1 3-1
100-01-6
534-52-L
8 6-30-6
101- s 5- 3
r1.8-1 4-r
87-86-5
85-01-8
86-1 4-8
r20-L2-7
8 4-1 4-2
206- 44-0
129-00-0
85-68-7
o1-o/t -1
56-55-3
LL7-8L-7
2L8-0r-9
117-84-0
50-32-8
193-39-5
5 3-7 0-3
I91_-24-2
90-L2-0
TOTBFA

< 1.0
< 1.0
< 1.0
< 5.0
< 10

< 1.0
< 1.0
< 1.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 5.0
< 1.0

L.2
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0

1.0
1.0
1.0
5.0

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0



AlsbfiSrb@
INCORPORATEDORGAI{ICS AI{ALYSIS DATA SHEET

SemivoJ.atiles by SW8270D GCIMS
Extraction Method: SW3520C
Page t of 2

Lab Sample fD: MB-0806L2
LIMS ID:. 72-146L0
Matrix: Water
Data Release Authorized:\NtW
Reported:. 08/09/12

Date Extracted:. 08/06/12
Date Anal-yzed: 08/08 /12 14228
Instrument/Analyst z NT 6 / JZ

CAS Nurnber Anal.yte

Samp1e ID: MB-080612
METHOD BI,ANK

OC Ranorf No: VE38-Landau Associates-Pro j ect : Cornwaf l-
0001020.400. s00

Date Sampled: NA
Date Received: NA

Sample Amount: 500 mL
Final- Extract Vofume: 0.50 mL

Dilution Factor: 1.00

RL ResuLt

r08-95-2
III- 4 4- 4

95-57-8
54L-7 3-1
106-46-1
10 0- 51- 6
95-s0-1
95- 48--7
108-60-1
L06- 4 4-5
62r-64-1
67 -12-1"
98-95-3
7B-59-1
B8-75-5
105-67-9
65-B 5-0
111- 91- 1
720-83-2
720-82-r
9r-20-3
I05-41 -8
B7-68-3
59-50-7
91-57-6
11-41-4
88-06-2
95-95-4
91-s8-7
8B-1 4- 4

131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
r00-02-7
r32-64-9
606-20-2
I2L-74-2

Phenol
Bis- (2-Chforoethyl) Ether
)-ahlnranhonnl

1 . 3-ni r-h I nrohcn zene
1, 4 -Dichlorobenzene
Ranzrzl Al nnhnl
T ? -n i nh 1 nrnl-ran TgngLt a vLvLLL

2-Mat hrzl nhanal

2, 2' -Oxybis ( 1-Chloropropane )
4-Ma1- hrzl nhannl
N-Nit roso- Di -N-Propylamine
Hexachl-oroethane
Nitrobenzene
T cnnhnrana
?-I\1 iIrnnhannl
2 , 4 -Dimet.hylphenol
Benzoic Acid
bis (2-Chforoethoxy) Methane
2, 4-Dichlorophenol
I, 2, 4-T r ichf orobenzene
ItT:nl-r]_ hr I ana

4 -Chforoanifine
Hexachlorobutadiene
4 -Chf oro- 3-methylphenof
2-Mefhrrl nenhtha lgng
I-lavanh l nrnnrzal anan* rni ^naf f sAa9rrrv! vuJ 9rvPsIf Lauf ef f s
. A e_n-4 ^h r ^-^Dhenol4tatv
) A tr,_.r-.i ^l- r ^-^ghenof-t a I J

2-e.hl ornnanhthe lene
2-Nitroaniline
ni-^+L,,1^L+L-l -+uame Lny-Lpn Lrra-L a c.e
n ^^^ ^^L+L.,1 ^-^nuvllqyrr u11y f srrv
3-Nitroaniline
Aaonrnhl-hana

2, 4-DiniLrophenol
4-l\lif ronhenol
Dibenzofuran
2, 6-Dinitrotofuene
.) /1 

-ni 
ni f rnf nl rrzL' ! uL!!L-'--'**ene

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
5.0
1.0
1.0
5.0
1.0
5.0
1.0
5.0
5.0
5.0
1.0
5.0
1.0
1.0
5.0
1.0

10
r,n
1.0
5.0
5.0

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u

FORM I



Alsfisrb@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SITEET

Semivolati].es by SW8270D CCIMS
Extraction Method: SW3520C
Page 2 of 2

Lab Sample ID: MB-080612
LIMS ID z 12-146L0
Matrix: Water
Date Analyzed. 0B/08/12 14:28

CAS Number Analyte

SanpJ-e fD: MB-080612
METHOD BT.ANK

A1- Panarl- lrln. trE38-LandaU ASSOCiateSYv r\vvv!

eroject: Cornwall
0001020.400.500

RL Resul-t

84-66-2
1 005-1 2-3
8 6-1 3-1
10 0- 01- 6
534-52-I
86-30-6
101-55-3

87-86-5
85-01-8
86-1 4-8
.LZU-.LZ- |
84-'7 4-2
206- 44-O
12 9-00-0
85-68-7
97-94-7
56-55-3
II7 -81-1
2L8-0]_-9
IIl -84-0
50-32-8
1 93-3 9- 5
53-7 0-3
1o.1-)A-)
90-L2-0
TOTBFA

ni ^rL-.1 ^L+L- I -+-uretlly_LpIl Lrrdl_d Le
/-ah lnrnnhonrrl -nhonrzl oj- har
Ffuorene
4 -Nitroaniline
4, 6-Dinitro-2-Methylphenol
\I-Ni l-rosnr] i nhonrrf amine
4 -Bromophenyl -phenyl ether
Hexach.Iorobenzene
Pcn1_:ch I nrnnhano]
Phenanthrene
Carbazofe
Anthracene
Di -n-Rrr1- rrl nh1- h:1.319
Fluoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichf orobenzidine
Benzo (a ) anf hrar:eng
hi c /?-E'+hrr'l havrzl \nh+hr"l rl-^!ao \z !L]]yf]]s^yr / yllLlIaIaLE
Chrrrqono

Di -n-Or:f izl nhthaf ate
P.an zn / r \ nrrrana

Indeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Rcnzn (a h. i \ nerrzlg51g\ Y t rrt r / yv! J
'I -Methrzl nanhf he I ene
TotaI Benzofl-uoranthenes

Reported in pg/L (ppb)

Semivolatile Sumogate Recovery

1.0
1.0
1.0
5.0

10
1.0
1.0
1.0
5.0
1.0
l-.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
t_.0
1.0
1.0
1.0
1.0
1.0

1.0 u
1.0 u
1.0 u
5.U U

<10u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

d5-Nitrobenzene
rl 1 4 -n-Ta rnh an rr'l

d5-Phenol
. A c_Tvt L-^-^^henof-tatw r!rvrvrrrvPr.

o4.
a)
66.
87.

4Z
4Z
9Z
5%

2 - Fluorobiphenyl
d4 -1, 2-Dichlorobenzene
?- E-l rrnrnnhann I

dA-2-e.h1 oronhenq]

64.02
52 .geo
64 .02
68.53

FORM I



fiIs:fi:*@
INCORPOR/\TED

Sw827O SEMTVOLATTLES WATER SURROGATE RECO\IERY StMt'tARY

Matrix: Water

Client ID

QC Report No: VE38-Landau Associates
Project: Cornwalf

0001020. 400.500

NBZ E:BP TPH DCB PHL 2F.P TBP 2CP TOT OUT

MB-080612
LCS-O8O612
LCSD-080612
MW-16D-073112
MW-1,2D-013rr2
MW-11D-073112
MW-1.25-013II2
MW-11S-073112

64.42 64.0%
62.42 68.02
64.02 65.2%
51 .62 59.62
58.02 54.4eo
56.8U 53.6%
67 . 62 5'l .2e"
59 .62 51 .62

82 . 4eo 52 .82
7 9 .2eo 52 . 4e"

78.8% 48.0%
76.O2 46.O2
53 .2e" 47 .22
42.02 46.42
73.6e" 47.62
67 .22 49.22

LCS/MB LIMITS
(50-l-00 )

( 51-1oo )

(54-117)
(40-100)
(15-72r)
(33-100)
(46-725)
(46-I02)

66.92 64 .02
65.62 61.3?
66 . 4Z 64 .0e"
63.5% 56.0%
60.5% s6.3?
51 .62 55.7%
64.32 60.5%
62.r2 58.9%

QC LIMITS
(34-r_01)
( 38-100 )

(21-1,22)
(27 -700)
(16-106)
(23-100)
(37-r28)
( 33-100 )

87.5? 68.
98.9? 66.
97.92 61.
94 .9e" 62 .

90.1% 6I.
82.12 59.
88.3% 6s.
84.0% 62.

5% 0
4eo 0
7% 0
]eo 0
3% 0
5% 0
6eo 0
920

(NBZ )
( F'RP \

(TPH)
(DCB)
r PHT,'\
(2FP)
rTBP)
(2CP)

d5-Nitrobenzene
/-k l1rn r hr nh6n\r I

rl11-n-Tarnhonrzl
AA-1 ,-ni ^hl nral-.Lt L vLv,!L-,-^renzene
d5-Phenof
?-E l rrnrnnhann lvyrrvrrvr
. A A_T-: h,^m^^l-eno1
-, at v r!fv!vrlrvvrt

d4 -2-Chforophenol

Prep Method: SW3520C
Loq Number Ranqe t 1,2-L4610 to I2-I4614

Pana T for VE38
FORM-rr SW8270



Ars5f,Srb@
INCORPORATEDORGAI{ICS AI.IAIYSIS DATA SHEEI

SeuivoLatiles by SV{8270D GCIMS
Page L of 2

Lab Sample ID: LCS-080612
LIMS ID: 12-L4610
Matri-x: Water
Data Rel-ease Autho rized:\Nf
Reportedz 08/09/12

Date Extracted LCS/LCSD:. 08/06/72

Date Anal-yzed LCS: 08/08 /72 1,5:02
LCSD: 0B/08 /1"2 15:36

Instrument/Ana]vst LCS : NT6/ Jz
LCSD NT6/JZ

GPC Cleanup: NO

AnaJ-yte

Sanple ID: LCS-080612
LCS/LCSD

QC Report No: VE38-Landau Associates
Pro j ect: Cornwal-l-

0001020.400.500
Date Sampled: 01 /3I/12

Date Received : 08 / 0L / 1"2

Sample Amount LCS: 500 rnl,
LCSD: 500 mL

Fina] Extract Vof ume LCS: 0.50 mL
LCSD: 0.50 mL

u-r-Luc-ron t actor LUb : -L . uu
LCSD: 1.00

Spike LCS
Added-LCS Recovery

Spike LCSD
LCSD Added-LCSD Recowery

Phenol
Bis- (2-Chloroethyl) Ether
2-t'-h l nrnnlrann l

^n | ^r^^6n?6ne
1, 4-Dichlorobenzene
Benzyl Afcohol
1 - 2 -n: ch 1 ornhen zeng
2-Mal- hrrl nlronn l

2, 2' -Oxybis ( 1-Chl-oropropane )

4-Mal- hrr'l nhann l

N-Nit roso- Di -N- Propyf amine
Hexachfo roethane
Nitrobenzene
Tqanharnna
?-rr]i I rnnhannl

2, 4 -Dimethylphenol
Benzoic Acid
bis (2-ChloroeLhoxy) Methane
2, 4-Dichlorophenol
7, 2, 4 -T r ichl-orobenzene
rrl:nhf h: I ana

4 -Chl-oroaniline
Hexachlorobutadiene
4 -Chf oro- 3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
a A a-nv: ^h r ^r^^L^nof-t 1t v r!rerrrvrvyrr\
a A q_4,4 ^L r ^-^^hanof-ratJ
2-Chforonaphthalene
2-NitroaniLine
fiimaf hrr'lnh{- hrI r{-a
A^an:nh1- h\r'l ana

3-Nitroanil-ine
A-an^nhih6na

2, 4-Dinttrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitrotoluene
2, 4-Dinitrotol-uene
ni af hr;'l nh+hr'l :f a
urvvLlJ+yr]urlvrg9v

4 -Chlorophenyl -phenylethe r
Fluorene
4-Nitroanifine
d 6-ni ni l-ra-2-Ma1-hrrl nhcnol
=, v srrrf

N-Nit rosodiphenylamine

17.0
15. 9
r7 .2
11, .2
II .1
1,4.r
12 .2
76.9
15.2
34 .2
16.7
9.9

16. 1
18.3
18.6
48.7

107
16.I
53.s
13.0
13. B

40.2
IT.2
54.7
13.3
28 .3
s9.B
s9. 9
77 .0
41.8
L9 .4
16. 3
41 .0
15. 9

1?q n
68.9
14.8
EO I

59.3
19.1
78.2
t6.9
49.1
]-20

16. 0

25 .0
25 .0
25.0
25 .0
25 .0
25 .0
25 .0
25 .0
25.O
50.0
25 .0
25.0
25 .0
25 .0
25 .0
75.0

138
25 .0
75. 0
25.0
25.0
75. 0
25 .0
75.0
25.O
75. 0
75. 0
75.0
25.0
75. 0
25 .0
25 .0
75. 0
25 .0

138
75.0
25 .0
75.0
75. 0
25 .0
25 .0
25.0
75.0

138
25 .0

68.0?
63 .62
68. B8
44.82
46. BZ
55.4%
48. B?
67 .62
60. B8
68 .42
64 .4%
39 .6%
64 .42
13 .22
14 .42
64 .9%
"1'7 .52
64 .42
71 .32
52 .0%
55.22
53.6?
44.82
12.9%
53.22
37.72
79.12
79.92
58.0%
55.7?
'77.62
65.22
62.'72
63.68
97.82
9r .92
59.2%
'79.2%
7 9 .1,2
7 6.42
12 .82
61.6%
65. 58
87.0?
64.02

r7 -'7
I7 .I
18.3
11. 9
12 A

1A E.

l_3. 0
r7 .5
]_5.'7
34. B

L6 .2
10.6
I1 .L
18. B

20 .1
49.8

110
16.9
55. 6
13.9
t4 .4
40 .6
12.2
54.8
13. B

28.6
61.9
61, .6
71 .9
42.7
19. B

15. I
a'7 \
76.6
143 Q

68 .2
15. 4

60.6
61. 0
19.5
19.0
1? q

49 .6
124

16. B

2s .0
25 .0
25 .0
25.0
25 .0
25.0
2s.o
25 .0
25 .0
50.0
25.0
25.0
25 .0
25 .0
25.O
75. 0

138
25 .0
75.0
25.0
25.O
75. 0
al A

75.0
25.0
75. 0
75. 0
75.0
25.O
75. 0
25 .0
25 .0
75. 0
25 .0

138
75.0
25.0
75.0
75. 0
2s .0
25 .0
2s.0
75. 0

138
25 .0

70. B?
68 .42
'7 3 .22
47 .6e"
49 .62
58.0%
52 .02
70.0%
62 .82
69 .6e"
64 .8%
42 .42
68 .42
15.2%
80.4%
66.42
'79.'72
6'7 .6e"
74.LZ
55. 6g
5't .62
54.I2
48.8?
73.12
55 -22
38.18
82 .5e"
82.L%
77.62
56. 9?
'7 9 .22
61.22
63.3?
66.42

LO4Z
90. 9?
61,.62
BO. B?
81.3%
78.08
76.02
?0.0s
66.12
89 .92
67.22

4 .02
1.32
6 .22
6. r-8
5. B8
2 .8e"
6.3?
3.58
3 .2e"
I.1Z
0. 6?
6.BZ
6. 0%

2.1%
7.82
2 .22
2.BZ
4. 88
3. 88
6.'72
4.3%
1.0%
8.5%
0.22
3.73
I .1,%

3.52
2.BZ
5.22
2 .72
2 .02
3.08
1.14
4 .3%
5.BB
t_.0?
4.OZ
2.OZ
2.8%
2 .Ieo
4 .32
3. 5%

1.0%
3.3%
4 .92



Ars8ffieb@
INCORPORATED

I"CSD
Recovery RPD

ORGA!{ICS AI\TAIYSIS DATA SHEET
SemivoJ-atiJ-es by SW8270D CC/NIS
Paqe 2 of 2

Lab Sample ID: LCS-080612
LIMS ID: 12-14670
Matrix: Water
Date Anafyzed LCSz 08/08/12

LCSD: 08 / 08 / 1"2

SampJ-e rD: LCS-O806L2
LCS/LCSD

Af- Dannrf rr'rn. trE38-Landau ASSociatesYv r\vyv!

Project: Cornwall
0001020.400. s00

L5:02
15:36

Analyte
Spike

Added-LCS
LCS

Recowery
SPike

LCSD Added-tCSD

4-Bromophenyl-phenylether 19.0
Hexachlorobenzene 19.0
Pentachlorophenol 73.7 Q
Phenanthrene I1 .4
Carbazole 19. 1
Anthracene 15. B

Di -n-Rufrzlnhfh^l ^te 19.9
Fluoranthene 1-8. 0
Pyrene 71 .4
Butylbenzylphthalate 18.6
3,3'-Dichlorobenzidine 50.7
Benzo (a) anthracene L'7 ,7
hi s ( 2-Ef hrr'i hexrr'l ) ohthaf ate 79 .6
Chrysene 16.0
Di -n-Oct\/l nhfhal 4lg 19,1
Pan?^ / r'\ nrrrana 16. 3\ s / y j r vrrv

Tnrtana/1 ,'l_^A\^yrene 16.3\Lr -t J vvt y

Dibenz (a, h) anthracene L5.4
Benzo (9, h, i) perylene 15.5
1-Methylnaphthalene 19.1
Totaf Benzofluoranthenes 34.2

25.O
25.O
75.0
25 .0
25 .0
25.O
25 .0
25 .0
25.O
25 .0
75. 0
25 .0
25 .0
25 .0
25 .0
25 .0
25 .0
25 .0
25.0
25 .0
50.0

16.02
16.02
98.39
69 .62
'7 6.42
63.22
79.6%
12.02
69 .62
14 .42
67 .62
70. B?
18.42
54.09
'7 6.42
65 .22
65.22
57. 6Z
62 .02
7 6.42
68 .42

78.88
79.22

100 ?
10.42
16.0%
63 .6%
78. B%

72.02
'70.42
16.02
66.9%
7I .22
8L .22
65.22
16.82
65.6%
65. 53
67 .22
62.82
79.62
69 .02

3.6%
4 .72
2.rz
1.18
0. 5%

0. 6%

1.08
0. 08
1.1g
2.1,2
1.0%
0.69
3. 5?
r .92
0.5%
0.6%
0.6?
0.72
1.3?
4 .1,2
0.9c

1,9 .7 25 .0
19.8 25.0
75.3 Q 75.0
17 .6 25.0
19.0 25.0
15. 9 25.0
79 .'7 25 .0
18. 0 25.0
r7 .6 25.0
19.0 25.0
50.2 75.0
t'7 .B 25 .0
20.3 25.0
16.3 25.O
L9.2 25.0
16.4 25.0
16.4 25.0
15. 3 25.0
\5 .7 25 .0
L9.9 25.0
34. 5 50.0

SemivoJ-atile Surrogate Recovery

d5-Nitrobenzene
2 - E' l rrnral"r i nl-ron rrl

d1 4 -p-Terphenyl
d4 - 7, 2-Dichl-orobenzene
d5-Phenol
,-r't,.^b^^l-^^^ lL E !svL VyrrErrvl
. A c_n-:L-^-^-henol
-t at v rrr!!vlrlvPr

d4 -2-Chlorophenof

Results reported in pg/L
RPD calculated using sampl-e concentrations per SW846

LCS
62 .42
68.0%
79.22
52 .42
65 .6e"
61.3%
98.9U
66 .4%

LCSD
64 .0%
65 .22
78.8?
48 .0e"
66.42
64 .02
97.92
67 .'7 %

FORM IIT



ORGAI{ICS AI.IAJ.YSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample fD: VE38A
LIMS ID: L2-146L0
Matrix: Water
Data Rel-ease Authorized, '\\nl
Reported: 08 / 09 / f2

Date Extractedz 08/06/12
Date Analyzed: 08/08 /1,2 L9t22
Instrument/Analyst : NT11/VTS

CAS Nunber Anal-yte

AlstfiSrb@
INCORPORATED

Sample ID: tlll-15D-073112
SA!{PLE

QC Report No: VE38-Landau Associates
Proj ect : Cornwal.l

Event: 0001020.400.500
Date Sampled: 01 /3I/12

Date Received: 08/01,/12

Sample Amount: 500 mL
Finaf Extract Volume: 0.5 mL

Dilution Factor: 1.00

RL Result

9L-20-3
91-57-5
90-L2-O
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
2L8-01_-9
50-32-8
193-39-5
5 3-7 0-3
19L-24-2
L32-64-9
TOTBFA

Naphthalene
2-MethyJ-naphthalene
1-Methylnaphthalene
AcenaphthyJ-ene
Acenaphttrene
Fluorene
Phenanthrene
Anthracene
F].uoranthene
Pyrene
Benzo (a ) anthracene
Chrysene
Ran za /: \ nrzrana

fndeno (1, 2, 3-cd) pyrene
D-ibenz (a, h ) anthracene
Rcnzn f n- h - i \ncrrTlgng\ Y t !! | L / Fv! '

Dibenzofuran
Totaf Benzofluoranthenes

Reported in pgll, (ppb)

0. 010
0. 010
0. 010
0.010
0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.020

0. 032
0.026

0. 35
0.010 u
o.29

0. 082
0. 11

0. 013
0. 053
0. 039
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0. 012
0.020 u

SIM SenivoJ.atile Sumogate Recovery

d10-2-Methylnaphthafene 63.0%
d14-Dibenzo (a, h) anthracene 65.7?

FORM I



ORGA}.IICS AIIAI,YSIS DATA SHEET
PNAs by Low Leve1 SW8270D-SIM GCIMS
Extraction Mettrod: SW3510C
Page 1 of 1

Lab Sample ID: VE38B
LIMS 1D: 1-2-L46L1"
Matrix: Water L r

Data Release Authorized: \\\J
Reported : 08 / 09 / 12

Date Extracted: 08/06/12
Date Analyzed: 08/09/12 13:38
Instrument,/Anafvst : NT11/VTS

CAS Number Anal-yte

Arsbfisrb@
INCORPORATED

Sanp1e ID: tfl-12D-O73LL2
SAIVIPLE

QC Report No: VE38-Landau Associates
Project: Cornwafl

Event: 0001020.400.500
Date Sampled: O"7 /3I/12

Date Received: 08/07/12

SampJ-e Amount: 500 mL
Finaf Extract Vol-ume: 0.5 mL

Difution Factor: 1.00

RL Result

9L-20-3
9L-57-6
90-L2-O
208 -9 6-8
83-32-9
86-73-7
8s-01-8
720-12-1
206- 44-0
129-00-0
56-55-3
21"8-0r-9
50-32-8
193-39-5
53-70-3
141-)A_)

L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthal-ene
1-Methylnaphthal-ene
n^^^-^LlL,,l ^^^nugllavit Llf v aErtg

ecenalrrtnlne
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ranzn/r\nrrrana

Indeno 11,-, 2, 3-cd.) pyrene
Dibenz (a, h) anthracene
Rcnznfn h i)norrzlgng\Y t LL' L I lzvL J

Dibenzofuran
Total Benzoffuoranthenes

0. 010
0.010
0. 010
0.010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

0. 045
0. 034
0. 053

< 0.010
o.o25
o.o23
0. 040

< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.020

U

U

U

U
U
U
U

U
U
U
U

Reported in pg/L (ppb)

SIM Semivolatile Surogate Recovery

d10-2-MethyJ-naphthal-ene 35.38
d14-Dlbenzo (a, h) anthracene 33.3%

FORM I



ORGAI{ICS A}IATYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample fD: VE38C
LIMS ID: 12-146L2
Matrix: Water
Data Release Authorizedr \S/
Reported : 08 / 09 / 12

Date Extracted 08/06/12
Date Anal-yzed: 08/08 /12 20220
Instrument/Analyst : NT11/VTS

CA,S Nunber Analyte

Arsbusrb@
INCORPOBATED

Sample rD: MW-11D-O73LL2
SAI4PLE

QC Report No: VE38-Landau Associates
Pro;ect: Cornwall-

Event: 0001020. 400. 500
Date Sampled: 0'7 /3I/12

Date Received: 08/01,/12

Sample Amount: 500 mL
Final- Extract Vo]ume: 0.5 mL

Difution Factor: 1.00

RL Result

91-20-3
9r-57 -6
90-12-0
208-96-8
83-32-9
86-1 3-1
85-01-8
120-L2-7
20 6- 4 4-0
12 9-00-0
5 6-55- 3
2I8-07-9
50-32-8
193-39-5
53-7 0-3
79I-24-2
L32-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

\t-^!-+L^l ^^^r\oyllLllofvlls
2-Methrzl nanh]- heLene
1-Mcthrrl nanhtheLene
Anon:nhf hrr'l ano
Anan rnhf hana

Fluorene
Phenanthrene
Anthracene
F.Luoranthene
Pyrene
Renzo /a \ anthrar-ene
Chrysene
Ranza/a\nrrrana

Indeno (I, 2, 3-cd) pyrene
ni L^^ - | ^ | \ --.+L-DrlJerrz (d, il / dnLrrracene
Rcnznf c-h. i \norrTfgng\ Y | !! | L / yv! _)

Dibenzofuran
Total Benzofluoranthenes

Reported in pq/L (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 49.O2
d14-Dibenzo (a, h) anthracene 54.7%

FORM I



ORGANICS A$TALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample fD: VE38D
LIMS ID:. I2-L46I3
Matrix: Water
Data Refease Authorized.: \W\y'
Reported : 08 / 09 / L2

Date Extracted: 08/06/12
Date Analyzed: 08/08 /72 20:49
f nstrument,/Anaf vst : NT 11 /VTS

CAS Nunber Analyte

Arsbffs*@
INCORPORATED

Samp1e ID: lfi-12S-073112
SAI"!PLE

QC Report No: VE38-Landau Associates
Project: Cornwall-

Event: 0001020.400.500
Date Sampled: 01/3L/12

Date Received: 08/07/12

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Difution Factor: 1.00

RL Result

91-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
1,20-L2-1
206-44-O
L29-04-0
5 6-5s-3
21,8-0L-9
50-32-8
193-39-s
5 3-7 0-3
1,97-24-2
1,32-64-9
TOTBFA

0. 010
0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0.010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

o.062
0. 025
0. 082
0.010 u
0. 078
0. 069
o.062
0.010 u
o.o29
0. 019
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.020 u

Naphthalene
2-MethyJ-naphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaptrthene
Fluorene
Ptrenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
P6n zA l: \ nrrrana

f ndeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
Dibenzofuran
Totaf Benzofluoranthenes

PannrJ-arl in rrn/T. /nnh\I\gyv!u9Vr]]FtrYl!\l:,yv/

SIM SemivolatiJ-e Surrogate Recovery

d10-2-Methylnaphthal-ene 6'7.02
d14-Dibenzo (a, h) anthracene 64.0%

FORM I



ORGANICS AT{ATYSIS DATA SHEET
PNAs by Low LeveJ. SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample fD: VE38E
LIMS ID:. L2-14614
Matrix: Water

^t ^^^udLd ^crco-c ^urhorized, 
\A't/

Reported:. 0B/09/L2

Date Extracted:. 08/06/12
Date Anal-yzed: 08/08 /12 2I:18
Instrument/Analyst : NT11/VTS

CAS Nunber Analyte

ArssHSrb@
INCORPORATED

Sample ID: 16{-11S-073112
SAI'IPLE

of- Ponnrl- Nln. trE38-LandaU ASSOCiateSYv r\vtsv!

Project: Cornwall
Event: 0001020. 400. 500

Date Sampled: O'7 / 3I / 12
Date Received: 08/0L/12

Sample Amount: 500 mL
Finaf Extract Volume: 0.5 mL

Dilution Factor: 1.00

RL Resu1t

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-0
12 9-00-0
5 6-55-3
2L8-0r-9
s0-32-8
193-39-s
53-70-3
141-)A_)
r32-64-9
TOTBFA

Naphthalene
2-MethyJ.naphthalene
1-Methylnaphthalene
n^^^-^L+L,.1 ^^^nLctlaulf L11v a cllg

Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
F.an zn t': \ nrzrana

Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Ranzn(a-h i )narrulgng\Yrt!lLlyvLf

Dibenzofuran
Totaf Benzofluoranthenes

0. 010
0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

o.o27
0. 052
0.082

< 0.010
o.o42
0. 036
0. 065
0. 010

< 0.010
< 0.010
< 0.010
< 0.010
< 0. 010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.020

U

U

U

U
U
U
U
U

U
U

Reported in pgll, (ppb)

SIM Semivol-atiJ-e Surogate Recovery

d1O-2-Methylnaphthalene 60.'72
d14-Dibenzo (a, h) anthracene 58. O?

FORM I



ORGAI{ICS AI\TATYSIS DATA SHEET
PNAs by Low f,evel SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Samp1e ID: MB-080612
LIMS IDl. 12-7461"0
Matrix: Water
Data Release Authorj-zedr\NruJ
Reported:. OB/09/12

Date Extracted: 08/06/12
Date Anafyzed: 08/08 /1,2 I1 226
-Lnstrument/Anaavst: L\'-L -Ll_/ v 15

CAS Nunber Analyte

aANALYTTCAL(h,-t
RESOURCES\Z
INCORPORATED

Samp1e ID: MB-080612
METI{OD BI,ANK

QC Report No: VE38-Landau Associates
Project: Cornwal-1

Event: 0001020.400.500
Daf c Samnl cd. NIA

Date Received: NA

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Difution Factor: 1.00

RL Result

9r-20-3
9L-51 - 6
90-L2-0
208-96-8
83-32-9
86-7 3-1
85-01-8
rzu- rz- I

20 6- 4 4-0
729-00-0
5 6-s5-3
2r8-0I-9
50-32-8
193-39-5
53-7 0-3
19L-24-2
L32-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 u
010 U

010 u
020 u

\T-^l.+L - l ^^^r\qyrl Lllqf grrs

2 -Methylnaphthalene
T -Methrrl nanhthe l-ene
Anonrnhf l-rrr'l ona

'J 
t v,-"

Acanrnhfhano

Ffuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzn /a \ anthrar-ene
Chrysene
Ran zn /: \ nrrrono

\ s / rf + vrrv

f ndeno (L, 2, 3-cd) pyrene
Di l^ren z ( a - l^') :n1- h116ggng
Rcnzn /a- h - i \ narrT]gpg\Ytrrrrlyvr-)

Dibenzofuran
Totaf Benzoffuoranthenes

< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

Reported in pq/L (ppb)

SIM SemivoLatil-e Surrogate Recovery

dIO-2-MeLhylnaphthalene 6I.12
d14-Dibenzo (a, h) anthracene 64.38

FORM I



fiIs5fi:eb@
INGORPORATED

SIM SW827O SURROGATE RECOVERY SUM!4ARY

Matrix: Water QC Report No: VE38-Landau Associates
Pro j ect: Cornwal-f

0001020.400.500

MNP DBA TOT OUTC]-ient ID

MB-080612
LCS-080612
LCSD-080612
MW-16D-073112
MW-72D-07 3rr2
MW-11D-073112
MW-L2S-013LL2
MW-11S-073112

(MNP) : d10-2-Methylnaphthal-ene
(DBA) : d14-Di-benzo (a, h)anthracene

Prep Method: SW3510C
Loq Number Ranqe z 12-14610 to 12-L46L4

LCS/MB LIMITS

(40-93)
( 31-11s )

0
0
0
0
0
0
0
0

QC LTMTTS

(35-94 )
(26-rr5)

6r.72 64.3e"
63. 0% 66.12
59.12 65.12
63.0% 65.72
3s.3U 33.3%
49.02 54.7e"
61 .02 64.02
60.'7% s8.0%

Page 1 for VE38
FORM-II SIM SW827O



ORGAI{ICS AI.IAIYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

r--.
ANALYTICAL IJA
RESOURCES\Z
INCORPORATED

Samp1e ID: LCS-080612
LAB CONTROL SAI'{PLE

QC Report No: VE38-Landau Associates
Project: Cornwa.l-l-

Event: 0001020. 400.500
Det e S:mnl ecl : NA

Date Received: NA

t.:n \imnt6 tt).

LIMS IDz 12-14
Matrix: Water

LCS-OBO612
610

Date Extracted LCS/LCSD: O8/06/1,2

Data Release Authorized:
Reported : 08 / 09 / 12

n^+^ ^^-r.,-^j T^s.udLg nllafyzgu !\

LCSD:
Tns1- rrrmenf /Ane I rzst

Analyte

\{W

08/08 /12 I7 255
08/08 /L2 L8z24
LCS: NT11/VTS

LCSD: NT11/VTS

Sample

Final- Extract

500 mL
500 mL
0.50 mL
0.50 mL
1.00
1.00

Spike LCSD
Added-LCSD R€covery RPD

Di.Lution

Spike LCS
Added-LCS Recowery

Amount LCS:
LCSD:

Volume LCS:
LCSD:

Factor LCS:
LCSD:

LCS

lrlanhl-hr'l ana

2 -Methyfnaphthalene
1-MethylnaphthaJ-ene
Aaonanhfhrrl ona
Aaananh thcnc
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
R6nz^ i/: \ :nJ- hr:nano

/-h rrr q an o

El6n 
'^ 

1i \ n\rran6\q/yJ!vrrv
Tnrlann 1'l ) ?-ar1\ nrr r onovv/ yl!vrrv
nlL^*- /- L\ ^6rL---DIDerlZ (d, rr/ anLn.Lacene
Benzo (9, h, i ) perylene
Dibenzofuran
Totaf Benzofl-uoranthenes

51 .'tZ 0.63
57 . 0? r.2Z
56.12 I.7Z
64 .32 5. 1?
61 . 0? r.62
62.32 4.22
61 .3% 1 .62
50. 7? 77.22
66.'7e" 5.42
58 . 08 2.42
6'7.'12 2.92
64.02 1.08
49 .32 15. 6?
59.7? 4.92
60.'72 L.62
63. 3% 1.6%
55. 38 3. 6%

94.5A r.r%

0.r72
0.173
0.173
0.203
0.186
0.19s
0.187
0.1-70
0.21r
0.209
0.209
0.194
0.173
O.1BB
0.185
0.193
0.11 2
0. 573

0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.600

57.38
51 .12
51 .72
61 .12
62.O2
6s.0?
62 .32
56.72
70.3%
69 .12
69.'72
64.12
51 .1%
62 .12
6L.72
64.32
57.32
95. 5?

0.173
0.11 I
0. 170
0.193
0.183
0.187
0. 184
0 .152
0 .200
0.204
0.203
0.r92
0.148
o .1,'7 9

o.tB2
0.190
0.1.66
0.567

0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.600

Reported in pgll, (ppb)

RPD calcufated using sampl-e concentrations per SW846.

SIM Semivolati1e Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthaf ene 63. 0B 59.'7eo
d14-Dibenzo(a,h)anthracene 66.78 65.12



ORGA}UCS AI{AIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VE38A
LIMS ID: L2-]-46L0
Matrix: Water
Data Release Authorized:
Renorfec'l : OR/16/12

Date Extracted: 08/06/72
Date Anaf yzed: 08 /15/1,2 19:50
Instrument/Anafyst : ECDl/AAR

CAS Nunber

firsbfisrb@
INCORPORATED

Samp1e ID: I'IW-15D-O73LL2
SAI'{PLE

QC Report No: VE38-Landau Associates
Project: Cornwal-l

0001020.400. s00
Date Sampled: 07 /3I/12

Date Received: 08/0L/L2

Sample Amount: 500 mL
Final- Extract Volume: 50 mL

Dilutlon Factor: 1.00

RL ResultAnalyte

93-12-1,
93-1 6-5
88-85-7
1918-00-9

94-82- 6
75-99-0
94-1 4-6
I20-36-5

2,4,5-TP (Silvex)
2, 4,5-1
Dinoseb
Dicamba
2, 4-D
2, 4-DB
Dalapon
MCPA
ninhl

Reported in pgll, (ppb)

Herbicide Surrogate Recovery

0.25
0.25
0. s0
0.50
1.0
5.0
1.0
250
1.0

< 0.25 U

< 0.25 U

< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 U
< 1.0 u
<250U
< 1.0 U

2, A-Dichlorophenylacetic Acid 97.62

FORM I



ORGAI{ICS A}IAIYSIS DATA SI{EET
Herbicides by SW8151A GCIECD
Extraction Method: SW3510C
Paqe 1 of 1

Lab Sample ID: VE38B
LIMS ID:. 12-14611,
Matrix: Water
Data Refease Authorized:
Renoriecl:- OR/16/12

Date Extracted:. 08/06/L2
Date Anafyzed: 08/15/12 20:26
-LnstrumenE / Anatvst : iluri-L /lv{K

CAS Nunber

fiIsbfi:rb@
INCORPORATED

SampJ-e ID: t'fr1-12D-O73Ll2
SAMPLE

QC Report No: VE38-Landau Associates
Pro j ect: Cornwal-f

0001020.400.500
Date Sampled: 01 /31,/12

Date Received: 08/07/12

AnaJ.yte

Sample
l -rna1 trxtract

Dilution

Amount: 500 mL
Vol-ume: 50 mL
Factor:1.00

RL Result

93-1 2-I
93-7 6-5
88-8s-7
1918-00-9

94-82-6
1 5-99-0
94-1 4-6
]_20-36-5

2,4,5-TP (Silvex)
) A R-n4t 1, J

Dinoseb
Dicamba
2, 4-D
2, 4-DB
Dalapon
MCPA
n; ^hlvfv]]4v!vt,!vt/

Reported in pgll, (ppb)

Herbicide Surrogate Recovery

0.25
0.25
0.50
0.50
1.0
5.0
1.0
250
1.0

< 0.25 U
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
< 250 U
< 1.0 U

2, 4-Dichlorophenylacetic Acid 81" .12

FORM I



ORGANICS A}TAI.YSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample fD: VE38C
LIMS lD: 12-74612
Matrix: Water
Data Rel-ease Authorized:\rrry'
Reported: 08/16/12

Date Extracted: 08/06/12
Date Analyzed: 08/09/L2 1O:51
lnstrumenE/Anaavsc : E,uurlfv{K

CAS Number

ANALYT|GAt/@,A
RESOURCES\Z
INCORPORATED

Sample ID: I4I-11D-O73LL2
SA}4PLE

Report No: VE38-Landau Associates
Project: Cornwall

0001020.400.500
Date Sampled: 01 /3I/12

Date Received: 08/01/72

Sample Amount: 500 mL
Final Extract Vol-ume: 50 mL

Dilution Factor: 1.00

RL Result

QC

Analyte

93-1 2-L 2, 4 , 5-TP ( Sifvex)
93-1 6-5 2, 4 t 5-T
88-85-7 Dinoseb
1918-00-9 Dicamba
94-15-7 2,4-D
94-82-6 2,4-DB
75-99-0 Dalapon
94-7 4-6 MCPA
I20-36-5 Dichloroprop

0.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
0.50 < 0.50 u

47 < 4f Y
5.0 < 5.0 U

1.0 < 1.0 U
2,000 < 2, ooo Y

1.0 < 1.0 u

Reported in pg/L (ppb)

Herbicide Sumogate Recovery

2, 4-Dichlorophenylacetlc Acid NR



ORGANICS A}.IALYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extrac.tion Mettrod: SW3510C
Page 1 of 1

Lab Sample ID: VE38C
LIMS ID: 12-L46L2
Matrix: Water \^
Data Release Authorized: \\$tVf
Reportedz 08/L6/12

Date Extracted: 08/06/72
Date Anafyzed: 08/15/12 L1:25
Instrument,/Analyst : ECDl /AAR

Arsb#Srb@
INCORPORATED

Sample ID: tfi-11D-O73Lt2
DILUTION

QC Report No: VE38-Landau Associates
Project: Cornwal-l-

0001020.400.500
Date SampJ-ed: 0-7 / 37 / 12

Date Received: 08/0I/12

Sample
Final- Extract

Difution

Amount: 500 mL
Vo]ume: 50 mL
Factor: 10. O

RL Resu1tCAS Number Analyte

93-1 2-1
93-1 6-5
88-85-7
1918-00-9
94-1 5-7
94-82-6
75-99-0
94-1 4-6
720-36-5

2, 4,5-TP (Silvex)
t A q,-qr
-, a I J

Dinoseb
Dicamba
2t4-D
2 | 4-DB
Dalapon
MCPA
ni^ht

Reported in 1.rgll-

Herbicide Sumogate

2.5
qn
5.0

10
50
10

2,500
10

(ppb)

Recovery

< 2.5 u
< 2.5 U
< 5.0 u
< 5.0 U
< 10 u
<50u
< 10 u

< 2,500 U
<10u

2, 4-Dichlorophenylacetic Acid NR

FORM I



ORGA}.IICS AI.IALYSIS DATA SHEET
llerbicides by SW8151A GCIECD
Extraction Method: Sv[3510C
Page 1 of 1

Lab Sample fD: VE38D
LIMS ID: 72-74613
Matrix: Water
Data Release AuthorizeO:\AqJ
Reported: 08 / L6 / f2

Date Extracted: 0B/06/12
Date Analyzed: 08/L5/12 27:03
lnstrumenc/AnarvsE : truurll{AK

CAS Nunber

Ar$ffsrb@
INCORPORATED

Samp1e ID : t'fi{-12S-073112
SAI.{PLE

AnaJ.yte

A1- Panarf \Ta. \/E38-Landau AsSOCiateSYv !\vyv!

Project: Cornwafl
0001020.400. s00

Date Sampled: 01 /3I/72
Date Received: 08/Ot/12

Sample Amount: 500 mL
Fina] Extract Vo]ume: 50 mL

Difutlon Factor: 1.00

RL Resul-t

93-1 2-1
93-1 6-5
88-85-7
1918-00-9
94-1 5-1
94-82- 6
'7 5-99-0
94-1 4-6
L20-36-s

2,4,5-TP (Sifvex)
. A q-T
-, a, J

Dinoseb
Dicamba
2, 4-D
2, 4-DB
Dalapon
MCPA
ni nh l  rn^rn n

Reported in p,q/L

Herbicide Surrogate

4tr,

.50

.50
1.0
5.0
1.0
250
1.0

0
0
0
0

U
U

U
U

U

U

U

U

U

< 0.25
< 0.25
< 0.50
< 0.50
< 1.0
< 5.0
< 1.0
< 250
< 1.0

(ppb)

Recovery

2, A-Dichlorophenyfacetic Acid 83.6?

FORM I



r

ORGANTCS AI{ALYSTS DATA SI{EET
Herbicides by SW8151A GCIECD
Extraction Method: SW3510C
Paqe 1 of 1

Lab Sample fD: VE38E
LIMS ID: 12-74614
Matrix: Water
Data Release Authorized:
Rcnorterl' OR /1 6 /12

Date Extracted: 0B /06/12
Date Ana-Iyzed: 08/L5/L2 21239
tnstrumenE/Ana_LVst : truLJ1 /f\AK

CAS Number

Arssfisrb@
INCORPORATED

SampJ.e ID : t"1Vil-11S-073112
SA}4PLE

QC Report No: VE38-Landau Associates
Project: Cornwaff

0001020.400.500
f):f o Qamnl ad. n] /3I/12

Date Received: 08/0I/1,2

Sample Amount: 500 mL
Fina.I Extract Vo]ume: 50 mL

Di]ution Factor: 1.00

RL Resu1tAnalyte

93-1 2-L
93-1 6-5
88-85-7
191-8-00-9
94-7 5-1
94-82-6
1 5-99-0
94-7 4-6
1,20-36-5

< 0.25
< o.25
< 0.50
< 0.50
< 1.0
< 5.0
< 1.0
< 250
< 1.0

2, 4,5-TP (Sifvex)
) A q-'r
4, at J

Dinoseb
Dicamba
2,4-D
2, A-DB
Dalapon
MCPA
n.i ^h I

Reported in p,q/L

Herbicide Surrogate

.25

.25

.50

.50
1.0
5.0
1.0
25A
1.0

0
0
0
0

U

U

U

U
U

U
U

U
U

(ppb)

Recovery

2,  -Dichlorophenylacetic Acid 87 .22



Arstfiscb@
INCORPORATEDORGAI{ICS AI{AI,YSIS DATA SHEEf

Herbicides by SW8151A GClEcD
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: MB-080612
LIMS ID: L2-1461"0
Matrix: Water
Data Release Authorized:-ONW
Reported : 08 / L6 / 12

Date Extracted:. 08/06/72
Date Anafyzed: 08/09/72 07:15
fnstrument/Analyst : ECDl/AAR

CAS Nurnber

Sample ID: MB-080612
METHOD BI.ANK

QC Report No: VE38-Landau Assocj-ates
Project: Cornwal-1

0001020.400. s00
Da1-e Samnl ccl: NA

Date Received: NA

Sample Amount: 500 mL
Fina] Extract Vofume: 50 mL

Dilution Factor: 1.00

RL Resu1tAnalyte

93-1 2-L
93-1 6-5
88-8s-7
1918-00-9

94-82- 6
75-99-0
94-'14-6
120-36-5

2,4,s-TP (SiIvex)
) A R_TF
-, =, 

J

Dinoseb
Dicamba
2, 4-D
2, 4-DB
Dalapon
MCPA
I-\i ah I ^rn^t'n n

Reported tn pg/L (ppb)

Herbicj-de Surrogate Recovery

0.25
0 .25
0.50
0.50
1.0
5.0
1.0
250
1.0

< 0.25 U
< 0.25 U

< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

? . 4-n; r-h'l nronhenrrl er-ot i r- Ar- i ,i 84 .22

FORM 1



irs5ils*@
INCORPORATED

Matrix: Water

sw8151A/HERBTCTDE I.IATER SURROGATE RECOVERY SUMI'IARY

QC Report No: VE38-Landau Associates
Project: Cornwafl-

0001020.400.500

C]-ient ID TOT OUT

MB-080612
LCS-080612
LCSD-080612
MW-L6D-01 3L12
MW-12D-O'13112
MW-11D-073112
MW-11D-073112 DL
MW-12S-0r3112
MW-11S-073112

8 4 .2eo
87.8U
81 .12
9r .62
8L.7Z

NR
NR

83.6?
87 .2e"

0
0
0
0
0
0
0
0
0

LCS/MB LIMITS QC LIMTTS

(DCPA) : 2, 4-Dichlorophenylacetic Ac-id (66-112 ) ( 28'1,40)

Log Number Range: 12-L4610 to I2-I4614

Page 1 for VE38
FORM-TI SW8151A



Arsbfisrb@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

Herbicides by SW8151A GCIECD
Page 1 of 1

Lab Sample ID: LCS-080612
LIMS ID: 12-14610
Matrix: Water
Data Release Authorized\i1"/
Reported : 08 / 16 / 12

Sample ID: LCS-080612
LCS/LCSD

O(l Rennrt Nn: \/E38-Landau AssOclateS
Pro;ect.: Cornwall-

0001020.400. s00
Date Sampled: 01 /3I/72

Date Received: 08/0L/12

Date Extracted LCS/LCSD: 08/06/12 Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Analyzed LCS:. 08/09/12 01:.51, Final Extract Vofume LCS: 50 mL
LCSD: 08/09/L2 08:21 LCSD: 50 mL

fnstrument/Analyst LCS: ECDIIAAR Di-lution Factor LCS: 1.00
LCSD: ECDI/AAR LCSD: 1.00

Spike LCS Spike LCSD
Analyte LCS Added-tCS Recowery LCSD Added-LCSD Recovery RPD

2,4,5-TP (Silvex)
t I E_n

Dinoseb
Dicamba
2,4-D
2,A-DB
Dalapon
ni ^l-' l arnn-nn

6.61 10.0 66.12 6.'79 10.0 61 .92 1.8?
1.13 2.50 4s.22 L.6L 2.50 64.42 35.0?
2.15 s.00 43.0U 1,.94 s.00 38.8? 10.3?
3.33 5.00 66.62 3.70 5.00 74.0e" 10.5?
5.41 10.0 54.1% 1.29 10.0 72.9e" 29.62
41 .5 50.0 95.0? 47.3 50.0 94.6e" 0.4e"
2.96 10. 0 29 .62 4.45 10. 0 44.52 40 .22
6.88 10.0 68.82 6.94 10.0 69.4e" 0.98

Herbicide Surrogate Recovery

LCS LCSD
2, A-Dichlorophenylacetic 87. 8% 81 .'7e"

Resufts reported in pg/L
RPD cafcufated using sample concentrations per SW846.

FORM III



ORGAI{ICS AI{AI,YSIS
NWTPH-HCID Method
Extraction Method:
Page 1 of 1

Matrix: Water

DATA SHEET
by GC/FID

sw3510c
Report No: VE38-Landau

Project: Cornwal-l-
0001020.400.

ixs3ffs*@
INCORPORATED

Associates

500

6Data Re]ease Authorized:
Reported: 08 /06/12

ARI ID Sanple fD
Extraction Analysis

Date Date DL Range Result

MB-080312 Method B]ank
1,2-L461-0

vE38A MW-l_6D-07 3l_12
12-1.4610 HC ID: DRO

vE38B MW-I2D-07 3]1"2
12-1.46LL HC ID: ---

vE38C MW-11D-073112
12-146L2 HC ID: ---

vE38D MW-12S-073112
12-1.461"3 HC ID: ---

vE38E MW-115-073112
L2-L46]-4 HC ID: ---

08/03/12 08/03/72 1.0

08/03/72 08/03/72 1.0

08/03/12 08/04/12 1.0

08/03/12 08/04/1.2

08/03/72 08/03/12 1 n F^^f. u udJ
Diesel-
oil-

Diesel-
n.i 1

o-Terphenyl

Diesel
oil
o-Terpheny-l

Die s el-
oit_
o-Terphenyl

udD

Diesel-
oi1
o-TerphenyJ-

o-Terphenyl

udD

Dies el-
oit_
o-Terphenyl

< 0.25
< 0.50
< 0.50
84 .92

< 0.25
> 0.50
< 0.50
1083

< 0.25
< 0.50
< 0.50
84.8?

< 0.25
< 0.50
< 0.50
84.0?

< 0.25
< 0.50
< 0.50
89.18

< 0.25
< 0.50
< 0.50
85.8?

U
U
U

U
U
U

rl
U
U

U
U

U

U

U

08/03/12 08/04/72 1.0 U
U
U

Reported in mgli, (ppm)

Gas vafue based on total- peaks in the range from Tol-uene to C12.
Diesef value based on the total- peaks in the range from C1,2 Lo C24
Oil- val-ue based on the totaf peaks in the range from C24 to C38.

FORM I



Dat.a fil_e : / dnem3/fid+a. i/2OL2OSO3.b/0803a028.d
Method: / chem3 / fid4a. i/ 2ol-20803 .b/ftphfid4a.m
f nst.rument: f id4a. i
Operator: AR
Report Date: oB/06/20]-2
Macro: 13-'JUL-20I2
Cal-ibration Dates : Gas : 10-MAY-2012

Analytical Resources Inc.
4075 TPH Quantitation Report

Diese1:10-.TUL-2012

FID:4A RESULTS
Arai

ARI ID: VE38MBW1
Client ID: VE38MBW1
Tniection : Oi-AUG-20]-2 22 :Lj

Dilution Factor: 1

M.Oil:12-,JUN-2012

Compound t(l Snt_It, Her-qnt'

Toluene
CB

c10
cL2
c1-4
c16
c1B
c2a
c22
C)A
c25
c26
C2B
c32
c34
Filt.er Peak
LJ O

C3B
c40
n-t-arnh

1.398 -0.005
1.718 0.038
3.238 0.005
4.t2l- -0.002
4.8O1" -O.OO4
5.392 0.005
5.946 -0.002
6.52r 0.001
7.O74 0.002
7.590 -0.003
7 .844 0.000
B . O92 0. 003
8.540 -0.005
9.379 -0.007
9.718 -0.005
9.967 0.013

L0.169 0.001
r0.527 -0.015
LO.923 0.011

GAS (To1-C12)
DTESEL (CI2-C24)
M.orl, (c24-C3B)

AK-102 (C10-C2s)
AK-103 (C2s-C36)

JET-A (C10-C18)
MrN.OrL (C24-C38)

BUNKERC (Cl0-C38)

55z!+ Z . Oy
1,04348 7 .7 6

3 913
'77 9

353
324
L26
122

95
335

'70

68
]-24

877 9
zz65

689
428
772
1,82
t_3 I
447

76
42

I23

42269
104348

6331,7
65499

2 .89
8.30

3 .67

67

464 295
887 819
596 350
780
942

13 1B

1359
708

34aa
tB74 2084
2912 6148

J_O/rzlb zI.6Y

6.090 -0.001 568983 77792I
Triacon Surr 8.96'7 -0.018 700998 777928

Ranqe Times: NbiI Diesel(4.]-24 - 7.593)
NW M.Oil (7 .5g - 10.54)

Surrogate Area Amount

NAS DrES (C10-C24) 627 98

AK102 (3.23 - 7 .84) ,:et A(3.23 - 5.95)
AK103(7.84 - 10.17) OR Diesel(3.23 - 8.55)

?Rec
-\

n-Ternhenrrl 7'7'7 92I
Triacontane 777928

Indicates the peak was manually integrated

38.2
40.8

a4 .9
90 .6

Analyte Curve Date

a_Ta*nlr crrrr 2037I.2
Triacon Surr 19086.0
Gas 75043.9
Di-ese1
Motor Oil
AKlO2
AK1O3
UEL6

Min Oil
NAS Diesel
Bunker C

10-\TUL-2012
12 -.fUN- 2 012
70-MAY-2072
10-.rul-2012
12-'JUN-2012
10-.ful-2012
24-MAY-201,2
31"-JVL-20L2
09-MAY-2012

LV-JUL- ZVIZ

13 -,JUL- 2 012

146s0.0
12569 . O

L7299 . O

8538.0
12362 . O

1,3440.7
I7r34 . O

7634.O

l"w

Range Total Area Conc

5+Y5> r J. b5



f') (.rt t-l u uOtutsoro,
3P.trdtr-EiE'!tu3 Hf

f,Or+.+-n
-EHH€'F

=fu(}.lilt0, -r, r+ | +.IJIODiD++{r=\ rnE.}o<(J | 5Frfl@t'Jo--{{^13+3
X'NtdtsL.JI=ETO\tstnPt E r$P.tsrua_++ststu

!]

NI+
ts
N
4>(o
+
C^J

'tr'

+
co+
OJ
tuo
to
c0

(-IE
o-E ftsiDtn
C-Trr3tu-l
=.tCq-t ftf0ff
3!OEcr -n
Ots.
TS-

U

+F.

'\'(5

-rl
&'gc
iD

Y (x1+^5)

+ O + O F ts |-b ts F ID I$ F) r$ N) (Il fal GJ (.1 Gl + + + + .A Lrl $l (Jl (5| (Jl F| f' F| gr s| !
r$ + Fi':o <> rij $ rt' (O + I$ + F| t0 + rij + F| O + N + Fr C0 + hJ + Sr 0 O f$ + tri CO O

-c8 (1.718)

-c1+ (3.238)

-1112 (4.121)

-1114 (4.801)
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-1122 (7.+74)

-c24 (7.590)
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t

Analytical Resources fnc.
4075 TPH Quantitation Report

Dara file : / cLrem3 /fid+a. i/2O1,2O803.b/O8O3aO31.d
Method: / chem3 / fid4a. i/ 201,20803 .b/ftphfid4a.m
InsLrument: fid4a. r
f)nprrl- nr. AF

Report Date: 0e/06/2012

ARI ID: VE38A
Client ID: MW-1-6D-073:.12
Tnier-ti .tn' O?-AUG-201-2 23:.2I

Dilution Factor: 1

Total- Area Conc

F rr'4,

Macro: 13-JUL-2012
Calibration Dates: Gas:10-MAY-2012 Diesel:L0-JUL-20L2 M.Oil:12-.fUN-2012

FID:4A RESULTS
Compound KI shifr Height. Range

Toluene
LO

c10
ca2
CL4
Lao

c18
c20
c22
c24
c25
uzo
LZO

c32
c34
Fil-ter Peak
LJ O

C3B
c40
a- | arnh

1.408 0.005
L.729 0.048
3.242 0.009
4.L4r 0.017
4.806 0.001
5.405 0.018
5.940 -0.008
6.526 0.005
7.081 0.008
7 .602 0.009
7 .832 -0.012
8.078 -0.011
8.550 0.004
9.389 0.003
9.793 0.010
9.947 -0.007

ro.L74 0.005
10.532 -0.010
10.910 -0.002

GAS
DIESEL

M. OIL
AK- 102
AK- 103

.IET-A
MTN. OIL

(To1- C12 )
l^1^ 

^^^\\wLz-Lz+ )

(c24-C38)
i/41 n-r'rtr\
(\-Z5-(-50,1

1al n-a1 q)

(c24-C38)

527 4
937

1989
L0692
I7227
30L97
27 552
24654
L987 4

r5'J-27
r27 s3
10 019
5483
3960
3725
3349
3500
3858

10385
2424
431,2

32462
8802

l,-Lg64
344l-3
]_2684
32r42

16927
'1,8667

L4364
771,0
2500
5 910
3445
5060
5896

987 052
7 88277

329946
42I]-008
r2557 60
459307 2

1053028

259r060
]-2557 60

209 .60
93 .43

L7208 5133

BUNKERC (C10-C38)

NAS DIES (C10-C24)

57L4807 7 48 .60

4459047 260.25
6.091 0.000 962389

Triacon Surr 8.963 -O.O22 '794942

Range Times: NW Diesel(4.L24 - 7.593)
NW M.Oi1 (7 .s9 - 10. s4)

Surrogate Amount ?Rec

AK102(3.23 - 7.84) .let A(3.23 - s.9s)
AK103 ('7 .e4 - 10.17) oR Diesel (3 .23 - B. ss)

a-'Parnhenrz l

Triacontane

Indicates the

987 052
7 8827 7

48 .5
41- .3

M peak was manuall-y integrated

Analyte RF Clrrve Date

n-'Tarnh errrr

Triacon Surr

Diesel
Motor Oil
AK1O2
AK1O3

Min oil
NAS Diesel
IJII.NKET U

20371,.2
19086.0
15043.9
14650.0
]-2569 . O

17299 . O

8538.0
12362 . O

L3440.7
r71,34 .0
7 634 .0

10 -,JUL- 2 012
12 -JUN-2012
l_0 -MAY-2 0l_2
10 -,JUL- 2 012
12 -,JUN- 2 012
10 -,JUL- 2 012
24-MAY-2012
3L-JUL-20L2
09-MAY-2012

10 -,JUL- 2 012
13-JUL-2012

zr. v5

\ 28'7 .44
\-J9i):L

265 .5r
]-23.33
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FID:44-2CIRTX-1 VE38A FID:4A SIGNAI

HP6890 GC lata, 0803a031.d
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MANUA], INTEGRATION

1. Baseline correction
3. Peak not found
5. Skimmed surrogate ,,/

Analyst, yA Date: f ?,,' '



Data fil-e : /chem3/fid+a. i/20720803.b/0803a032.d
Method : / chem3 / fid+a. L/ 20L20803 .b/ftphfid+a.m
Instrument: fid4a. i
Operator: AR
Report Date: OB/06/20l-2
Macro't a3-,JUL-20I2
Cafibration Dates : Gas : 10-MAY-2012

AnalyLical Resources Inc.
4075 TPH Quantitation Report

Diesel:10-JUL-2012

FID:4A RESULTS
Range

ARI ID: VE3BB
Client ID: MW-l-2D-073:-.12

Tn"i cr-tinn. O?-AUG-2OI2 23:43

Dilution Factor: 1

M.Oi1:12-,JUN-2012

Total Area Conc

yz

Compound RT Shift Height Area

Toluene
CB

c10
CI2
CI4
c16
c18
c20
c22

LZ3

LZO

C2B
c32
c34
t, 1-LCer PeaK
c36
C3B
c40
n - t' arnlr

Triacon Surr

995 5
2605
1,147
2994
8363

16077
LL242

2405
2495I
24649
224tO
26034
220s8
13330

67 02
5442
4122
1931
5546

777243
7s624L

GAS
DIESEL

M. OTL
AK- 102
AK- 103

.fET-A
MIN. OIL

fTnl -C1 "\
\wLz-wz+ )
( r) L -.r2a),
(Lf U-LZJ 

'tclc.-(1-1A\
\ va J vJ v /

l^4^ 
^a^\\LJ-U-LJ_O,/

(c24-C3B)

190971,
1503893

993244
L7L2340

840738

7 52240
993244

.--1ll\
i 102 .6s I\{_e_.orJ

98.98
98 .47

r. JYJ

t .7 1"4

3.240
4.110
4 .806
5.392
5 .943
6.s29
7.062
1.586
7.836
8.079
B .532
9.384
9.797
9 .949

10.169
10 . 542
10 . 906
6.095
8.960

-0.010
0.033
0.005

-0.014
0.001
0.00s

-0.005
0.008

-0.010
-0.007
-0.008
-0.010
-0.014
-0 . o02
0.008

-0.005
0.001
0.000

-0.006
0.003

-o . o26

449r
786
9r9

3544
5932

ro27 0

65>Z

87 45
11533
13808
l.2092
11171

963 5

5782
4105
37 66
3344
3469
3 913

883 908
B07 498

60.85
73 .90

BUNKERC (C1O-C38)

NAS DIES (C1O-C24)

2620512 343.2'7

L627268 94.9'7

Range Times: NW Diesel (4.a24 - 7.593)
NW M.Oi1 (7. s9 - 10. s4)

Surrogate Area Amount

AK102 (3.23 - -/

AK103 (7.84 - 1,0

?Rec

.Tet A(3.23 - 5.95)
OR Diesel (3.23 - 8.55)

84)
1,7 )

o-Terphenyl
Triacontane

Indicates the

777243
I 5(J2+r

38.2
39 .6

peak was manually integrated

Arralyte Curve Date

n-'T'omh (rrrr

Triacon Surr

DieseI
Motor Oil-
AK1O2
AK1O3

Min Oil
I\A5 IJ].CSC.L

Bunker C

2037]'.2
19086.0
1s043.9
14650.0
I2s69 .0
17299 . O

8538.0
12362 .0
13440.'t

l-7]-34 . O

7 634 .0

10-JUL-2012
12-JUN-2012
10 -MAY-2 012
IU-!UL_ ZVLZ

12-JUN-2012
L0-JUL-20I2
24-MAY-20I2
3t-JUL-2012
09 -MAY-2012

IO-,JUL-2012
13 -JUL-2012

/-d;\
BB.1
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FfD:4A-2CIRTX-1 VE3BB FID:4A SIGNAL

HP689O GC nata- OBO3aO3Z.d

o,6-

0,5-

o.4-.

o.=:

|,2-

o,t.
-oiol
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MANUAL INTEGRATTON

1. Baseline correction
3. Peak not found
5. Skimmed surrogaLet-l

Analyst Date: %,/"-



Data file : /cl:rem3/ fid4a. i/2or2o803.b/0803a033.d
Method: / cr]em3 / fj-d{a. i/ 20a20803 .b/frphfid4a.m
Inst.rument: f id4a. r
^nar^i^r. 

AP

Report Dat.e: 0B/o6/201,2
Macro: I3-JUL-20I2
Calibration Dates : Gas : 10-MAY-2012

Analyt j-cal- Resources Inc.
407S TPH Quantitation Report

DieseL:10-,JUL-2012

FTD:4A RESUIJTS
Area

ARf ID: VE38C
Client rD: MW-11D-073L]-2
Tniection : 04-AUG-2012 O0 : Q4

Dilution Factor: 1

M.Oil:12-,fUN-2012

Range Tobal Area Conc

f %p-

Compound qlai f{- uaidLr

Toluene 1.405
c8 L.682
c10 3.224
c1,2 4 . 151
c14 4.811
c16 5.379
c18 5 .942
c20 6.537
c22 7.062
c24 7.609
c25 7.840
c26 8.081
c2B 8.534
c32 9.382
c34 9.780
Filter Peak 9.943.
c36 10.186
c38 10.535
c40 10.913
o-terph 5.095
Traacon Surr 8.959

-"-it\
!" s6.58 

)
",_+7..7:_l

5B.56
57.99

0.o02
0.001

-0.009
o .027
0.006

-0.008
-0.005
0.017

-0.011
0.016

-0.005
-0.008
-0.011
-0.004
-0.003
-0.013
0.018

-0.007
0.001
0.004

-o .026

5822
567
544

2306
3432
4r7 9

4273
47 90
5 034
5883
4987
482s
5533
3445
314 B

266I
247 7
287 5
332L

89L25]-
7 8L07 2

8744
1039

106
351,2
9r4l-
5347
78r'1,
2555
619I
3560
2826
663 I

1,2950
627 5
54r4
373s
13 7B
2007
zz+J

7 698L4
727llL

GAS

DIESEL
M, OTL

AK- 102
AK- 1 03

ITET-A
MIN, OIL

/ 'r'^'l _ r'1 t \
\fv! vfal

/d1^ A^A\\wLz-w41 J

tt)a-?'\a\
(c10-c25)
(c2s-c36)

(c10-c18)
(c24-C38)

20]-490
82888s
5999]-6

1,Or2998
495084

484086
59991,6

39.16
44 .63

BUNKERC (C1O-C38)

NAS DIES (CTO-C24)

1568481 20s.46

968564 56.53

Range Times: NW Diesel (4.I24 - 7.593)
NW M.Oil (7 .s9 - 10. s4)

Surrogate Area Amount ?Rec

AK102 (3.23 - 7.84)
AK103 (7 .84 - 10.17)

,Jet A(3.23 - 5.9s)
OR Diesel (3.23 - 8. ss)

n -'l'arnl-ranr r"l

Triacontane

Tndicates the

'7 698I4
'727rLT

31 .a
38.1

peak was manually integrated

Analyte RF Curve Date

o-Terph Surr
Triacon Surr

Motor Oi-I
AKl02
AK1O3
,Taf A

Min Oil
NAS Diesel
Bunker C

2037t.2
19086.0
15043.9
14550.0
L2569 . O

r'7299 .0
8538.0

12362 . O

13440.7
17734 . O

7634.O

10-JUL-2012
12 -JUN- 2012
10 -MAY- 2 01_2

10 -JUL- 2 012
12-JUN-2012
10-JUL-2 012
24-MAY-2012
31-JUL-2012
09-MAY- 2 012

10-,JUL-2012
1,3 -JUL-2012

84.0
84.7
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FrD:4A-2ClnrX-1 VE3BC FID:4A SIGNAL

HP6890 GC Data, 0803a033.d
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MANUAL INTEGRATTON

1. Base]ine correction
3. Peak not found
s. Skimmed, 

";rttc,l^t. V/

Analyst ' V2_ Dare: trAr'



Analytical Resources Inc.
4075 TPH Quanti-tation Report

Macro : 13 -JUL-2012
Calibration Dates: Gas:10-l4AY-2012 Diesel:10-JUL-2012 M.Oil-:12-JUN-2012

Compound
FID:4A RESULTS

RT Shr-tt Her.ght Area Rang'e

Data fil-e : /chem3/ fi-d4a. i/2or2ogo3.b/0803a034.d
Method : /chem3 / fid+a. i/ 20L20803 .b/ fLphfid4a.m
fnstrument: fid4a.i
nnar.i.^r. AP

Report Date: 08/06/20L2

Range Times: NW Diesel (4.I24 - 'l .593)
NW M.Oil (7. s9 - 10. s4)

Surrogate Amount

ARI ID: VE3BD
Client ID: MW-125-O73La2
Injection: 04-AUG-2O12 0O :25

Dil-ution Factor: 1

Total Area Conc

AK102 (3.23 - 7 .84) Jet A(3 .23 - s.95)
AK103 (7 -84 - 10.17) OR Diesel (3.23 - B.55)

n -'Farnlr anr r"l

Trj-acontane
8]-6652
I >ZZZ5

40 .I
4I .5

manuallyIndicates the peak was

Analyte RF Curve Date

n-Tarnl.r crrrr

Trr-acon Surr

Diesel
Motor Oil
AK1O2
AK1O3

Min Oil
NAS Diesel-
Bunker C

2037 r .2
19086.0
15043.9
14650.0
12569 .0
l-7299.0
8538.0

L2362 . O

13440.7
L7134.0
1634.O

10 -JUL- 2 012
12 -,fUN- 2 012
10-MAY-2012
10 -JUL- 2 012
12-JIJN-20L2
10-JUL-2012
24-MAY-201,2
31-,JUL- 2 012
09-MAY-2012
10-JUL-20L2

13-iruT,-2012

PZh-'

Tol-uene 1.39s -0.009 4L3g 10948 | eaS (To1-c12) s 62290
cB 1,.71,4 0.033 669 1_744 | OrnSer, (CL2-C24) 3606354 246.17 I
c10 3 .249 O . 016 16s5 3428 | r'A. Orl (C24-C3e) 1033244 '.\-.82 .21 /
c72 4.702 -0.027 9346 4sB5 | ex-rc2 (C1O-C25) 39872"76 FO:ag-l
c14 4.795 -0.010 2999l. 71_9s3 I AK-103 (C25-C36) e63407 101.13
c16 5 .400 O .0L2 18051 24738 

|

c18 s.936 -O.OI2 15206 26223 |

c2o 6.525 0.004 r29s2 7640 | JUr-a (C1O-C18) Z624160 21,2.28
c22 7 .07s 0.003 1-2900 s110 lMrN.OrL (C24*C3B) L033244 76.87
c24 7 .603 0.010 1,2746 B27O 

I

c2s 1.837 -0.007 1-].-798 9600 
|

c26 I .082 - 0 . 006 LO200 1_5226 |

c2B 8. s51 0. Oo5 76L]- 8394 
|

c32 9.389 0.002 4924 4972 
|

c34 9.785 0. OO2 3'149 21-1-9 
I

F-ilter Peak 9 .96]- 0.008 339'7 322L lerruXUnC (C10-C38) +914941, 643 .82
c36 10.163 -0.005 31-23 2908 

I

c38 10. s45 0.002 3230 4LO9 
|

c40 L0.902 -0.011 3643 s329 
|

o-terph 6.093 O.0O2 928954 816652 
I

Triacon Surr 8.961 -0.O24 BOt'764 792225 lNaS nres (C1O-C24) 38,t6g7 226.55

89.1
92 .2

egrated
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FID:4A-2CIRTX-1 VE3BD FID:4A SfGNAL

HP6890 Gf lata. 0803a034,cl

LJ

MANUAL INTEGRATION

1. Baseline correction
3. Peak not found
5. Skimmed surrogat,e p,/

Analyst: y2 Dat,e: f,6r;:lr?-.



Analytical Resources Inc.
407S TPH Quantitatj-on Report

Data file : /chem3/fid+a. i/20120803.b/0803a035.d
Method z / chem3 / fid+a. i/20l-20803.b/ftphfid4a.m
Instrument: fid4a. r
OperaLor: AR
Report Date: 08/06/2OI2
Macro: 1,3-JUL-20I2
Calibration Dates : Gas : 10-MAY-2012

Comporind RT ql i €f u6i ^Lrf

Range Times: NVi[ Diesel (4.l-24 - 7.593)
NW M.Oil(7.59 - t_0.s4)

Surrogate Area Amount ?Rec

ARI TD: VE3BE
Client ID: MW-I]-S-O73IL2

Tni eei.i on : o4 - AUG- 2 01,2 00 :47

Dilution Factor: 1

M.Oil:12-.fUN-201-2

AK102 (3.23 - 7 .84) Jet A (3.23 - s. 9s)
AK103 (7 .84 - 10.17) OR Diesel (3.23 - 8.55)

8

6

yz frh,

Diesel: 10-JUL-2012

FTD:4A. RESULTS
Area Range Total Area Conc

Tol-uene r.40L -0.003 sB35 8813 | GAS (Tot-C].2) L946gg (. l-Z.g+ \
cB 1.7]8 O.037 1134 2255 | OrnSnr, (Ca2-C24) 2s421-49 \ 173 .53 )
c1o 3 .242 o. OOB 9sL 773 | ru.Orl (C24-C38) e 52],27 \_67 ::O /cr2 4.118 *0.006 3629 40s6 | aX-rOZ (C1O-C25) 277031-7 L60 J4
cr4 4.802 -0.004 t03]-2 23707 | AK-103 (C25-C36) 696205 81.54
c16 s.367 -0.O2t t3770 31,669 

|

c1B s.938 -0. O1O L24O8 2607]- 
I

c20 6.536 0.01-5 l.7603 45614 | JET-A (C10*C1B) a2j3t67 97 .33
c22 7 .084 0.0]-2 L4328 25818 IMTN.OIL (C24-C38) A52L27 63.40
c24 7 .s67 -0.026 21724 18423 

|

c2s 7 .836 -0.009 10389 7560 
|

c26 8.081 -0.008 8210 13070 |

c2B 8. s51 O. 005 6863 13135 
I

c32 9.387 o. OO1 3891 8665 |

c34 9.766 -0. 01? 2865 3sB7 
I

Filrer Peak 9.960 0.005 260L 2670 IeUNXnnC (C1O-C3B) 3521,043 461,.23
c36 10.1_6s -0.003 2438 291,L 

t

c3B LO -544 o. OO1 2828 5346 I

c40 10.896 -0.016 3305 2696 |

o-terph 6.091 0.000 834033 786420 I

Triacon Surr 8.961 -0.024 799L4O 76:309 | NaS nrSS (C1O-C24) 26689]-5 a55.77

n - 'Ta rnl.r an rr'l

Tr-racontane

Indicates the

785420
7 6]-309

peak was

38.6 .",.A5.39.9 / BB.

manually integn^:ited

Analyte Curve Date

n-'T'arn]. errrv

Triacon Surr

DleseI
Motor Oi-l
AKlO2
AKI_03

Min Oi1
NAS Diesel
Bunker C

2037r.2
19086.0
1s043 . 9

14650.0
LZ3OJ . U

r7299 .0
8538.0

LZ50Z . V
13440.7
]-7734.0
7634.0

10 -JUL-2 012
12 *,fUN- 2 012
10 -MAY-2012
10 -JUIJ- 2 012
12 -JUN- 2 012
10 -JUIJ- 2 012
24-MAY-2012
3I.JIJIJ-2012
09-MAY-2012

10 -,JUL- 2 012
13 -,JUL- 2012
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FrD:4A-2CIRTX-1 vE3BE FID:4A SIGNAL

HFE890 GC !ata. 0803a035.d
1,0-

0. E-

0.6-

G{ n Gi-

j

o.4-

0.3-

I

TJ

MANUAL INTEGRATION

1. Basel-ine correction
3. Peak not found ./
5. Skimmed swrrogaLe /

Analyst yz Date: 647-
-.---.-.7---



l
AXs8ff8*@
INCORPORATED

Matrix: Water

(o-TER) o-Terphenyl

MB-080312
LCS-080312
LCSD-08 0312
MW-16D-073112
MW-]-zD-0131"L2
MW-11D-073112
MW-12S-073112
MW-11S-073112

84 .92
85.18
85.7?

108?
84.83
84.08
89.1?
85.8?

LCSIMB LIMITS

( ss-110 )

HCID ST'RROGATE RECOVERY SUMMARY

QC Report No: VE38-Landau Associates
ero j ect: Cornwal-l-

0001020.400.s00

Client ID O-TER TOT OUT

0
0
n
n

0
n
n

QC LIMITS

( s0-150 )

Prep Method: SW3510C
T,og Number Range z 12-14 610 to 12-1461,4

Paqe l- for VE38
FORM-II HCID



Arst#Srb@
INCORPORATEDORGA}IICS A}TAIYSTS DATA SHEET

litt{tPII-HcID t{ethod by cclFID
Page 1 of 1

Lab Sampl-e ID: LCS-080312
LIMS ID: 12-14610
Matrix: Water
Data Rel-ease Authorized:
Reported: 08/06/12

Date Extracted LCS/LCSDt A8/03/\2

Date Anal-yzed LCS t O8/03/12 22:39
LCSD: 08/03/1,2 23:00

f nstrument/Analyst I,CS: EID/YZ
LCSD: FID/YZ

Sanp1e ID: LCS-080312
LCS/LCSD

QC Report No: VE38-Landau Associates
Project: Cornwa.If

0001020.400. s00
Date Sampled: 07 /31/12

Date Received: OBI0I/1.2

Sample Amount LCS:
],CSD:

Final- Extract Vol-ume LCS:
LCSD:

Di.Iution Factor LCS:
LCSD:

Spike
LCSD Added-LCSDRange

Spike LCS
LCS Added-LCS Recovery

500 nL
500 nI
].U ML
-t.U ML
1.00
t-.00

IJCSD
Recowery

Diesel- 2.51. 3.00 83.78 2.60 3.00

HCID Surrogate Recovery

o-Terphenyl

Results reported in mg/L
RPD cal-culated using sample concentrations per SW846.

86.7t

LCS LCSD
85.1? 85.72



Analytical Resources Inc.
407S TPH Quantj-tation Report

Data file : /chem3 / fid4a. i/20]-20803.b/0803a029.d
Method: / chem3 / fid|a. i/ 2or20803 .b/ftphfidaa.m
fnstrument: fj-d4a.t
Operator: AR
Report Date: 08/06/2012
Macro: 1,3-JUL-20L2
Calibration Dates: Gas : 10-MAY-2012

ARI ID: VE38LCSW1
Client TD: VE38LCSW1

Tn-icnf i nn. n?-AUG-2072 22:39

Dilution Factor: 1

M.Oil:12-JUN-2012Diesel:10-JUL-2012

Compound
FID:4A RESULTS

RT Shr-tt Heaght Area Range

nr%.

Toluene
LO

c10
CI2
c14
Lao

c18
c20
c22
c24
c25
LZO

c28
c32
c34
Filter Peak
c36
C3B
c40
n- |- arnll

Triacon Surr

1,.4r4 0.010
r.674 -0.006
3.235 0.002 6392r
4.II9 -0.005 189870
4.794 -0.011 324003
s.384 -0.003 518429
5.952 0.004 4502]-2
6.51,7 -0.004 309566
7 .066 -0.006 149675
'7 .s96 0.003 30888
7 .849 0.005 t3746

520r
4643

1116 B

r0647
85950

r7 492L
383461
7 37232
6l-2549
4r2383
798343

82"7 90
r0287
IASOJ

]-256
2T7I

394
356
270

]-882
87'1,1,

7 80206
'7 97 569

cAS (To1-C12)
DIESEL \CI2_C24)
M.OrL (C24-C3B)

AK-102 (C10-C2s)
AK-103 (C25-C36)

.T!'T-A ra'1 n-rj] a\
MrN.OrL (C24-C38)

Total Area Conc

3624700 240.94
1837e1e1 --A5G)

]-90206 1_5.13
21000865 l.2L3.99

117240 l-3.74

15387044 1244.71
790206 1,4 .75

8.091 0.002
8.538 -0.008
9.389 0.002
9.790 0.007
9.95r -0.003

10.175 0.007
10.508 -0.034
10.879 -0.033

6454
1,s29
17 03

201"
?'1 R

577
LLg4
221,2

BUNKERC (C1O-C3B) 2t134446 2768.52

NAS DrES (C10-C24) 20944640 1222.40
6.O97 0.006 90551_3
8.962 -0.023 724084

Range Tj-mes: NW Diesel (4.I24 - 7.593)
NW M.Oil (7. s9 - 10. s4)

AK102 (3.23 - 7.84)
AK103 (7 .e4 - 10.17)

,Jet A(3.23 - 5.95)
OR Diesel (3 .23 - 8 .55)

Surrogate Area Amount ?Rec

n-'Farnhanrzl '780206
Triacontane 797569

Tndi cel-es the neak was

38.3
4t .8

manually integrated

Analyte RF Curve Date

a-rllarnh crrrr

Triacon Surr

Diesel-
Motor Oil
AK1O2
AK1O3

Min Oil
NAS Diesel
Bunker C

20374.2
19086.0
15043.9
14650.0
]-2569 . O

L"t299.O
df,Jo. u

12362 . O

13440.7
r7r34 . O

7634.O

70-JUL-20L2
12-JUN-2012
10 -MAY- 2 012
L0-JUL-2A12
12 -,fUN- 2 012
1 n TtaT an 1 aLV-UWU- ZVLa

24-MAY-20L2
31-,JUL- 2 012
09-MAY-2012

10 -,JUL-2012
13-JUL-2012

85.1
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-ca8 (s.538)

-c32 (9.3e9)

-1134 (9.790)
-Filter Feak (9.951)

-c36 (10,175)

-c3e (10.508)

-c4s (10.879)

o-tenph (6.097)

-Triacon Sunr (8.962)
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6.235

8.517

Triacon Surr



FID : 4A-2C,/RTX- 1 VE3 BLCSW1 FID:4A SIGNAL

HF6890 GC Data. 0803a029.d
Io
L
0

7
t.'.'t t'. IB I 10 11

t'
13

Tine (lvlin)

L
L
J
m
c
o
U
rE
.4
L
F

MANUAL INTEGRATION

1. Baseline correction
3. Peak not found
5. Skimmed surrogaLe u/"

Analyst ' Vz



Analytical Resources Inc.
4075 TPH Quantitation Report

Data fil-e : /chem3/fid4a. i/201,2Oe03.b/0803a030.d
Merhod : / chem3 / fid+a. i/2or2ogo3 .b/ftphfid4a.m
Inst.rument: f idaa. i
Operator: AR
Report Date: 0B/06/2OL2
Macro: 13-JUL-2012
Calibration Dates: Gas: 10-MAY-2012 Diesel : 10-.fUL-2012

ARI ID: VE3SLCSDW1
Client ID: VE3SLCSDW1
Tnicr.t i .)n. O3-AUG-20]-2 23:O0

Dilution Factor: 1

M.Oi1: l-2-.fUN-2012

wrzu

FfD:44' RESULTS
RT Shift Heiqht AreaCompound

Tol-uene
C8
c10
CT2
CL4
LTO

c18
c20
c22
c24
c25
wzo
C2B
c32
c34
Filter Peak
LJO

LJ O

c40
n- '|-arnh

1,.406 0.003
r.677 -0.004

Range

GA.S ('nn] -C1 2 )
l^.^ 

^^t\uJ_J15I1! \CL2-CZ4 )

M.OrL (C24-C3B)
AK-102 (C10-C2s)
AK-103 (C2s-C36)

/^. ^ ^. ^\uEf -A \uJ_u -LJ_6 /
l^^^ 

^-^\tvlfl\.uf! |\Lz+-\-Jol

Total- Area Conc

L29s32 l-5.I7

L575369I L274.36
200293 14.90

3s64s87,-""' )ze. sit',
\L>vz+vu1 lzYd .5 / 
i

2002e3'\ 
"^ -"*1^2:21 /2I60L734 1248.73

3 .234 0.000 63870 83057
4.IL9 -0.005 19672I I74084
4 .794 -O . Ot2 339514 387091
5.384 -0.004 s326]-4
5.952 0.004 470597
6.518 -0.003 322850
7 .067 -0.005 L52779
7 .s9B 0.005 3134s
7 .85r 0.006 14885

6524
l-459

6205
4770

1,24
zoL

499
]-25L
1880

11080
1016 8

6492r9
6257 51,
47 9604
173 05 1

'7 241,7
28339
ro770

116 s

l-46
228
725
639

3660
7 857 89
801862

B. 093 0.004
8. s38 -0.008
9.386 -0.001
9.786 0.002
9.950 -0.004

10.181 0.013
10.550 0.007
10.909 -0.003

1892 2930

BUNKERC (C1O-C3B) 2L756050 2849.89

NAS DrES (C10-C24) 21555757 1258.07
6.O97 0.006 905]-6'7

Trj.acon Surr 8.962 -0.023 129263

Range Times: NW Diesef(4.]-24 - 7.593)
NW M.Oit (?.59 - 10.54)

Surrogate Area Amount ?Rec

AK102 (3.23 - 7 .84) Jet A(3.23 - 5. 95)
AK103 (7 .e4 - 10.17) OR Diese1 (3.23 - 8.55)

n - Ta rnlranrrl

Triacontane

Indicates the

7 Bs7 B9
801852

peak was

38 .6
42.O I

B5 .7
o? /2J.4, -.

manually integrated

Analyte RF Curwe Date

n-'Tiamh Qrrrr

Triacon Surr

Diesel
Motor Oil
AK1O2
AK1O3

Min Oil
NAS Diesel
Bunker C

2037r.2
19086.0
15043.9
14650.0
L2569 .0
L7299 .0
8538.0

12362 .0
13440.7

]-7]-34 . O

7634.O

10-,ful,-2012
L2-JuN-2072
l_0 -MAY- 2 012
10-JUL-2012
12 -JUN- 2 012
10-JUL-2012
24-MAY-2012
31-JUL-2012
09-MAY-2012

10 -JUL- 2 012
13 -.fUL- 2 012
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FID : 4A-2CIRTX- 1 VE3SLCSDW1 FID:4A SIGNAL

HFEE9O GC Data. 0803a030.d
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fixstffsrb@
INCORPORATED

TOTAI HCID R,AI{GE HYDROCARBONS-EXTRACTION RTPORT

ARI Job: VE38
Pro j ect: Cornwal-1

0001020.400.500
Matrix: Water
Date Received:

ARI TD

08/oI/1,2

Cl-ient fD
Sample
Amt

t l_naJ_
Vol-

Dran

n-! ^

I2-I4610-080312M8
]-2-I4610-080312LCS
L2-L4 610-08 0312LCSD
L2-L4 610-VE38A
LZ- L4 0-L_L-VtlJdu
12-L4 612-VE38C
12-I4 613-VE38D
L2-L4614-VE38E

Method Bl-ank
Lab Control-
Lab Control Dup
MW-16D-073112
MW-IzD-073LL2
MW-11D-073112
MW-12S-073112
MW-11S-073112

500 mI
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL

1.00
1.00
r..00
1.00
1.00
1.00
1.00
1.00

mL
mL
mL
mL
mL
mL
mL
mL

08/03/t2
08/03/12
08 /03/12
08/03/t2
08/03/12
08/03/12
08/03/1,2
08/03/12

HCID Extraction Report



ANA|vrt^ar a

"=SL'#EgORGAI{ICS A}.IAJ,YSIS DATA SHEET TNCORPORATED
TOTAI, DTESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Silica and Acid Cfeaned QC Report No: VE9O-Landau Associates
Extraction Method: Proiect: Cornwal]
Page 1 of 1 0001020.400.500

Matrix: Water M I
Data Retease Authorized.t \\lW
Reported: 08 /01 /72

Extraction Arral-ysis EE\/
ARI ID Sample ID Date Date DL Range/Surrogate RL Result

MB-080612 Method Bfank 08/06/12 08/07/L2 1.00 Diesel Range 0.1-0 < 0.10 U

12-1,4816 HC ID: --- FID4A 1.0 Motor Oi1 Range 0.20 < 0.20 U

o-Terpheny-l 83 .42

VE90A MW-1,6D-073I1-2 A8/06/12 08/01/12 1.00 Diesel Range 0.10 < 0.10 U

1,2-14816 HC ID: --- FID4A 1.0 Motor Oil Range 0.20 < 0.20 U

o-Terphenvf 81.3?

Reported in mglL (ppm)

EFV-Effective Final Volume in mL.
DL-Difution of extract prior to analysis.
Rl-Reporting limit.

Diesel- range quantitation on total peaks in the range from CI2 to C24.
Motor Oil range quantitation on total- peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiabfe.

FORM I



AXs:H:rb@
INCORPOR'TTED

CLEAI{ED TP}ID SI'RROGATE RECOVERY SUMN4ARY

Matrix: Water

(oTER) n-Tarnhanrzl

CLient ID

Ranorf \ln. \/F.q0-Landau ASSOCiateS
Project: Cornwall

0001020.400.500

OTER TOT OUT

MB-080612
LCS-080612
LCSD-080612
MW-16D-073112

83.4%
19.02
61.I2
81.32

0
0
0
0

QC LIMITS

( s0-1s0 )

L2-1487 6

LCS/MB LIMITS

( 50-150 )

Prep Method: SW3510C
Log Number Range:. L2-L4876 to



AXsbilS*@
INCORPORATEDORGAI{ICS A}IAI.YSIS DATA SHEET

NWTPIID by cclFlD-Silica and Acid Cleaned
Page 1 of 1

Lab Sample ID: LCS-080612 QC
LIMS ID: L2-L4876
Matrix: Water
Data Release Authorized,\n/
Reported: 08/01 /72

Date Extracted LCS/LCSD: 08/06/72

Date Anal-yzed LCS z 08/01/1-2 09:L3
LCSD: 08/01 /L2 09:35

Instrument/Analyst LCS: FID/AAR
LCSD: FIDIAAR

Samp1e ID: LCS-O80612
LCS/LCSD

Report No: VE90-Landau Associates
Project: Cornwafl

0001020.400.500
I-lrta Qamnlarl . n] /3I/12vuuv vqrrlyrv\l.

Date Recelved: 08/01/L2

Sample Amount LCS:
LCSD:

Final- Extract Vofume LCS:
LCSD:

Dilution Factor LCS:
LCSD:

SPike
LCSD Added-LCSDRange

Spike LCS
LCS Added-LCS Recoverl'

500 mL
500 mL
-L.U ML
1.0 mL
1.00
1.00

LCSD
Recovery

Diesel 2.32 3. 00 1'7 .32 2 .\7 3.00

TPHD Sumogate Recovery

n-'farnhanrr'l

Resufts reported in mglL
RPD cafcu-Iated usj-ng sample concentrations per SW846.

72.32 6.12

LCS LCSD
'7 9 .02 67 .72

FORM III



AIsbffSrb@
INCORPOR/ITED

TOTAT DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

08/0r/12

ARf Job: VE90
Prni cr-f : Cornwaf f

0001020.400.500
Matrix: Water
Date Received:

ARI ID Cl-ient ID
Samp
Amt

Finaf
Vof

Dranr!vy
n-+ ^

r2-r4876-080512MB1
L2-L4876-080612LCS1
L2-74876-080612LCSDT
12-74 87 6-VE90A

Method Bfank
Lab Control-
lav uvrfu!vL uuP

MW-15D-073112

500 nL
5OO mL
500 mL
500 mL

1.00 mL 08/06/12
1. O0 mL 08/06/12
1.00 mL 08 /06/12
1.00 mL 08/06/1,2

DieseJ- Extraction Report



INORGA}IICS A}IAIYSTS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sampl-e fD: VE38A
LIMS lDI 12_T46T0
Matrix: water n/)J
Data Ref ease Authorized:lIt4,
Fannrt-orl . nQ 11A /1. U t/r\el1u! Lgu. w9 t Lv I LZ ,"I

Ar$ilsr!@
INGORPORATED

SanpJ.e ID : t'l9l-16D-073112
SAI4PLE

QC Report No: VE38-Landau Associates
Pro j ect: Cornwal-1

0001020.400. s00
Date Sampled: O7 /31./1,2

Date Received: OB /01,/1,2

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nr.rnber Analyte RL ttgt/L A

200.8 08/03/12 200.8 08/07 /1,2 7440-38-2 Arsenic 1 1 U

200.8 08/O3/I2 200.8 08/07 /1,2 7440-50-8 Copper 1 1 U

200.8 08/03/12 200.8 08/07 /1,2 '1439-92-I Lead 0.2 O.z u
200.8 08/03/12 2O0.8 08/0'7 /I2 7439-95-5 Manganese 1 540
200.8 O8/O3/12 200.8 08/07 /1,2 7440-66-6 Zj-nc, 10 40

U-Analyte undetected at given RL
Rl-Reporti-ng Limit

FORM-I



INORGANICS A}iIAI.YSIS DATA
DISSOLVED METAI.S
Page 1 of 1

Lab Sampl-e fD: VE38B
LIMS IDt ]-2-145L]
Matri-x: Water
Data Re]ease Authorized:
Reported: 08/10/12

SITEET

Analysis Analysis
Method Date

QC Report No:
Drai anl- .

Arstff8rb@
INCORPORATED

Sanp1e ID : ldll-12D-073112
SAMPLE

VE38-Landau Associates
Cornwal-l-

Prep
Date

Prep
Meth

0001020.400.500
Date Sampled: 07 /37/12

Date Received: 08/0L/12

CAS Nunber Analyte RL ltrg'/L

200.8
200.8
200.8
200.8
200.8

08 / 03 /1.2
08/03/1,2
08/03/1,2
08/03/1.2
08/03/12

200.8
200.8
200.8
200.8
200.8

08/o'7 /1,2
08/o6/1.2
08/06/1.2
08/06/1,2
08/06/12

7 44Q-38-2
7440-50-8
1 439-92-1,
7439-96-5
7 440-66*6

Arsenic
Copper
Lead
Manganese
;4INC

nq
ntr
n'l

4

nq

0.6
0.1
163

U-Anal-yte undetected
Rl-Reporting Limit

at given RL



INORGANICS A}IAIYSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: VE38C
LIMS ID: L2-L46L2
Matrix: Water
Data Release Authori-zed:
Reported: 08/1.O/12

Prep
Date

SIIEET

Analysis Analysis
Method Date CAS Nunber Analyte

ilsbff:rb@
INCORPORATED

SanpJ.e ID : t'fl-11D-073112
SAMPI,E

QC Report No: VE38-Landau Associ-ates
Project: Cornwal-l-

0001020.400. s00
Date Sampled: 01 /31,/1,2

Date Recei-ved: 08/Ol/12

Prep
Meth RL Itgt/L

200.8
200.8
200.8
200.8
200.8

08/03/).2
08/03/L2
08/03/12
08/03/12
08/03/1.2

200.8
200.8
200.8
200.8
200.8

08/06/1,2
08/07 /1.2
08/06/12
08/06/1.2
08/06/12

7440-38-2
7440-50-8
1 439-92-I
7 439-96-5
7 440-66-6

Arsenic
Copper
Lead
Manganese
ZITIC

u-z

n'l

0.4
o.7
n1

84.0
4

U-Analyte undetected at given
RL-Reporting Limit

RL



INORGATiIICS AIiIAI.YSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: VE38D
LIMS ID; 1,2-146L3
Matrix: Water
Data Refease Authorized:
Reported: 08/1-0/12

SHEET

W,

fiis:f;st!@
INCORPORATED

SamPIe ID : t'lVil-12S-073112
SAI4PLE

QC Report No: VE38-Landau Assocj-ates
Project: Cornwafl

0001020.400.500
Date SampJ-ed: 07 /31,/12

Date Received: 08 / 07 / 1,2

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Anal-yte ttgt/L

200.8
200.8
200.8
200.8
200.8

08/03/1,2
08/03/1,2
08/03/12
08/03/1,2
08/03/1.2

200.8
200.8
200.8
200.8
200.8

08/06/12
08/01 /L2
08/06/72
08/09/L2
08/06/72

7440-38-2
7440-50-8
Itt5Y-YZ-L
7439-96-5
1 440-66-6

Arsenic

Lead
llanganese
ZINC

0.2
1

a1

10

4

0.5
1

n1

680
4

U

U

U-Analyte undetected
Rl-Reporting Limit

at given RL

FORM-I



INORGANICS ATihI.YSIS DATA SHEET
DTSSOLVED MEIAIS
Page 1 of 1

Lab Sample ID: VE38E
LIMS IDt 12-14614 , i
Matri-x: water ('{r,At
Data Release AuthorizedllAA/
Reported:08/1O/L2 {.,J

Prep
Date

Atsbffsrb@
INCORPORATED

Sample ID: 14I-11S-073112
SAIVIPLE

QC Report No: VE38-Landau Associates
Proj ect : Cornwal-l-

000L020.400.500
Date Sampled: 07 /31,/1,2

Date Received: 08/01,/1,2

Prep
Meth

Analysis Arralysis
Method Date CAS Nunber Analyte Its/L

200.8
200.8
200.8
200 .8
200. 8

08/03/12
08/03/12
08/03/12
08/03/1.2
08/03/12

200.8
200.8
200.8
200.8
200.8

08/06/12
08/07 /72
08/06/1,2
08/0'7 /12
08/06/1,2

7440-38-2
7 440-50-8
7439-92-L
7439-96-5
7440-66-6

Arsenic
Copper
Lead
Manganese
Zj-ng:

1.3
2.6
1.0

1 ,430
26

u.z
n6
n1

z

U-Analyte undetected at given RL
RL-Reporting Limit



INORGAI{ICS ATiIAIYSIS DATA SHEET
DISSOLVED METATS
Page 1 of 1

Lab Sample ID: VE38A
LIMS ID: 1,2-14610 i ,.Matrix: Water nnr,rl/'
Data Release Authorized\l A1
Reportedz 08/IO/1-2 '{i

QC Report No:
Drai anf .

#s:fiStb@
INCORPORATED

Sample ID : t'19t-16D-073112
I'IATRIX SPIKE

VE38-Landau Associates
Cornwal-l

Analyeis
Method SampJ-e

0001020.400.500
Date Sampled: 01 /3]-/1,2

Date Received: 08/0]-/12

Spike
Spike
Added

r'lATRrX SPrKE QUATTTY CONTROL REPORT

Analyte
t

Recovery a

Arsenic
vvPPs!

Lead
Manganese
Zinc

200.8
200.8
200.8
200.8
200.8

1U
1U

0.2 U

540
40

1008
104?
1_022

1242
62 .52

25
26

25.6
57]-

90

25
25

25 .0
25
80

Reported in pg/L

N-Control- Limit Not Met
H-? Recovery Not Applicab1e, Sample Concentration
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limits z 15-125&

Too High



INORGANICS AIiIALYSIS DATA SHEET
DISSOL\TED METAI.S
Page 1 of 1

Lab Sample ID: VE38A
LIMS ID: 12-14610
Matrix: Water
Data Rel-ease Authorized
Reported: 08/L0/L2

i:stfisr!@
INCORPOR/\TED

Sanple ID : l'19I-16D-O73lL2
DUPLICATE

QC Report No: VE38-Landau Associates
Project: CornwaLl-

0001020.400.500
Date Sampled: 01 /31/!2

Date Received: 08/01,/1,2

I{ATRIX DUPLICAIE QUAI.ITY CONTROL REPORT

Analyte
Anal-ysis
!{ethod SanpJ.e Duplicate

Control
Linit

Arsenic

T ^-/-l

Manganese
Zinc

200 .8
200 .8
200.8
200.8
200 .8

1U
1U

v.z u

540
40

z
1U

o.2 v
550

ZU

66.72
0.08
0.0?
1.8?

66.72

+/- r
+/- r
+/- 0.2
+/- 202
+/- r0

L
L
L

L*

Reported in p,g/L

*-Control Limit Not Met
L-RPD fnval-id, Limit : Detection Li-mit

FORM-VI



firssHsrb@
INCORPORATED

INORGAIIICS A}IAI,YSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of L

Lab Sample ID: VE38MB
LIMS ID: 1-2-I461.1
Matrix: Water
Data Release AuthorireO, 1f,.f,Reportedz O8/7O/72 f \Y

\,J

Sample ID: METHOD BLANK

QC Report No: VE38-Landau Associates
Project: Cornwall-

0001020.400.500
Date Sampled: NA

Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nr:nber Analyte RL lost/L a

200.8 08/03/12 200.8 08/07 /1,2 1440-38-2 Arsenic
200.8 08/03/12 2O0.8 08/O6/1,2 7440-50-8 Copper
200.8 08/03/72 200.8 08/06/12 1439-92-I Lead

200.8 08/03/12 200.8 08/06/12 7440-66-6 zinc

11-Anal rri- e rrndatectad ef ci rrcn ftl
RL-Reporting Limit

0.2 0.2 u
n q n tr frV.J U

0.1 0.1 u
200.8 08/03/1,2 200.8 08/06/72 1439-96-5 Manganese 0.5 0.5 U

4U

FORM-I



INORGAIIICS AI\IAIYSIS DAIA SITEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample fD: VE3SLCS
LIMS ID'. L2-74611 ^ ^ ^Matrix: Water {\\-{
Data ReLease AuthorizedrVy
Rcnnrfort. 0g/L0/L2 | l

,../

Analyte
Analysis
Method

Sample ID: LAB CONTROL

QC Report No: VE38-Landau Associates
Project: Cornwall

0001020.400. s00
Date Sampled: NA

Date Received: NA

BI,ATiIK SPTKE QUAIITY CONTROL REPORT

Spike
Found

f,rs8H8rb@
INCORPORATED

Spike t
Added Recovery a

Arsenic
Copper
T ^-i!Eau

Manaana<c

Zinc

Reported in pgll,

200 .8
200.8
200.8
200 .8
200.8

26.2
21 .1,

21 .6

86

25 .0
2s .0
25.0
25 .0

80

1058
108?
r_10t
r02z
r_08?

N-Controf l-imit not met
Control- Limits: 80-1208

FORM-VII



INORGAI{ICS AI{AI.YSIS DATA SIIEET
Disso]-ved l'lercura/ by ldethod SW7470A

els8il:tb@
INCORPORATED

^AData Release AuthorizeA\\ff,
Reported: 08/1,O/12 \ 

"Date Received: 08/OI/12 ll
Page 1 of 1

CIient/
ARI ID

QC Report No238: VE43-Landau Associates
Project: Cornwall-

0001020.400. s00

Date
ganFled Matrix

Prep Date
AnaI Date RL Result

MW-16D-073112
vE4 34 12-14676

MW-12D-073112
vE438 1.2-1461'1

MW-11D-073112
vE4 3C 1"2-14678

MW-12S-073112
vE43D I2-I4679

MW-11S-073112
vE4 3E 1,2-t4620

MB-080212
Method Bl-ank

07 / 3l /1.2 Water

07 /31/1.2 Water

01/3I/1.2 Water

01/31,/1.2 Water

01 /31/12 Water

NA Water

Reported in ng/t'

08/02/12
08/]-0/1.2

08/02/12
08/to/1.2

08/02/12
08/1,0/72

08/02/12
08 /ro /12

08/02/72
08/1.0/12

08 / 02 /1.2
08/r0/12

20.o

20.o

20 .0

20 .0

zv-v

20.o

20.0 u

20.0 u

20.0 u

20.0 u

20.0 u

20.0 u

Rl,-Analytj-cal reporting limit
U-Undetected at reported detecti-on l-imit

FORM-I



INORGANTCS AIiIAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample fD: VE43A
LIMS ID: 12-14616 i
Matrix: Water /I,?-,,Data Release Author izedl:fi'/l
pannrr-aA. ne /1^ /12 \[ Ive, Lv, 

\ i

Ar3bffs*@
INCORPORATED

SanpJ-e ID: M9il-16D-O73tl2
MAERIX SPIKE

QC Report No: VE43-Landau Associates
Pro j ect: Cornwal-l-

0001020.400. s00
Date Sampled: 01 /3I/12

Date Received: 08/0L/L2

IIATRIX SPrKE QUAIITY CONTROL REPORT

Analyte
Analysis
Method Sample Spike

Spike
Added

t
Recovery

Mercury 7 47OA

Reported in nglL

l_uo

N-Control Limit Not Met
H-? Recovery Not AppJ-icable, Sample Concentration Too HJ-gh
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Lj-mits z 75-1252

20.0 u 100 10 68



INORGAI{ICS ANALYSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: VE43A
LIMS ID: L2-1461.6
Matrix: Water
Data Rel-ease Authorized
Reported: 08 / 1O / 1.2

Analysis
Method Sample

f,tstfi:tb@
INCORPORATED

SanpJ-e ID : t'f[-l6D-073112
DUPLICATE

QC Report No: VE43-Landau Associates
Proj ect : Cornwal-l-

0001020.400.500
Date Sampled: 07 /3I/L2

Date Received: 08/0I/L2

I'IATRIX DUPLICATE QUALITY CONTROL REPORT

Analyte Duplicate
Control
Linit

Mercury 1470A 20.0 u

Reported in nglL

*-Controf Linit Not Met
L-RPD Invafid, Limit : Detectj-on Limit

20.0 u 0.0? +/- 20.0



a$ffiseb@
INCORPORATED

INORGA}TICS A}TIAIJYSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: VE43LCS
LIMS ID t L2-14611 /
Matrix: Water (\A/
Data Refease Authorized, \!fi2Reported: 08 / 1,O / 12 l"l

AnaJ.yte
Analysis
ldethod

Sample ID: I,AB CONTROL

QC Report No: VE43-Landau Associates
Project: Cornwal-l-

0 0 0l_ 0 2 0 . 4 0 0 . 5 0 0
Date Sampled: NA

Date Recei-ved: NA

BI,AIiIK SPIKE QUAITTY CONTROL REPORT

Spike
Found

Spike
Added

I
Recovery a

Mercury 7470A 25L 200 rzo6

Reported in ng/L

N-Control ]imit not met
Control Limits: 80-L208



I

ft>J,

SAI"IPLE RE SULTS - COI.MNT IOIIIALS
VE38-Landau AssociateE

ANArwr^^, A

"=rEL'#;'"(@INCORPORATED

Cornwafl
0001020.400. s00
o7 /31/12
08 /01/12

Drni anf .

Event:
Date SampJ-ed:

Date Received:

Matri-x: Water
Data Refease Authorized:
Reported: 08/15/L2

Analyte

C]-ient ID : t'tll-16D-073112
ARI ID: L2-L45L0 VE38A

Date
Batch Method Units RI Sanple

N-Nltrate

N-Nitrite

m^+-l -.,--; i^rvLar vyarrfu9

Post Chl-orination Cyanide

Amenabl-e Cyanide

N-Ammonia

Sul-f ate

Sul-f i-de

Chemical Oxygen Demand

Biological Oxygen Demand

Total- Organic Carbon

RL
U

08 /07/12
080112#1

08/02/L2
0802L2#L

08/1,O/1_2
0 81012 # 1

08 /r0 /72

08/r0/1,2

08/03/!2
080312#1

08/02/12
080212+1.

08/02/L2
080272#t

08 /13 /12
08 1312#1

08/02/1,2
o802L2#I

08/07 /12
080712#1

EPA 300.0

EPA 300.0

EPA 335.4

tiHA J55 . t

EPA 335.1

EPA 350.1M

EPA 300.0

EPA 37 6.2

EPA 410.4

EPA 405.1

EPA 9O6O

mg-N/L

mg-N/L

rrrY / !

mg/L

mq-N/L

mg/L

rrrv / !

mg/L

LtrY I D

n1

nq

n nntr

n nnE

0.00s

0.200

n1

0.050

5.00

?n

1 Cn

< 0.1 u

< 0.5 u

< 0.005 u

<0
<0

nnc,

.00s

r1 -z

?n

U

U

0.187

52.2

?6

17.1

Anal-ytical reporting limit
Undetected at reported det.ect.ion l-imit

Water Sample Report-VE38



SAMPLE RE ST'I,TS -CONVENT IO}iIALS
VE38-Landau Associates

ANA.\rTr^a, a,=rEl',#ft@
INCORPORATED

Cornwal-l-
0001020.400. s00
o'713LlL2
08/01./1.2

Dra-i anl- .
!!v_Jvve.

Event:
Date Sampled:

Date Received:

Matrix: Water
Data Re]ease Authorized
Reported: 08/15/72

AnaJ-yte

Client ID: tfl-12D-O73LL2
ARI ID: L2-L46L1 vE38B

Date
Batch ldethod Units RL Sample

N-Nitrate

N-Nitrite

f,^+^l 
^-.--i 

l^r v Lqf vyqlrf,qY

Post Chforination Cyanide

Amenabl-e Cyani-de

N-Ammonia

Sul-fate

Sulf i-de

Chemical- Oxygen Demand

BioJ-ogical Oxygen Demand

Totaf Organic Carbon

08/01,/1,2
080112#1

08/01./1.2
080112#1

08 /1.O /1_2
08r_012+1

08 /70 /72

08/1.0/1.2

08/03/72
080312#1

08/02/12
o802I2+1,

08 / 02 /1.2
0802r2#L

08/13/1,2
08 1312#1

08/02/12
0802r2#L

08 /07 /12
080712#r

EPA 300.0

EPA 300.0

EPA 335.4

ts;EA JJ5. I-

ljPA J55.1_

EPA 350.1M

EPA 300.0

EPA 316.2

EPA 410.4

EPA 405.1

EPA 906O

ng-N/L

rng-N/L

mq/L

rrrY / !

mg-N/L

Ltr\j I D

LLIV I D

mg/L

LLIY I u

0.1

0.1

n nnc

0.005

0.00s

0.200

u.z

0.050

tr nn

1q n

1.50

< 0.1 u

< 0.1 u

< 0.005 u

0.005

0.005

LZ.U

GA

0.834

108

26.5

U

U

RL
U

Analytical reporti-ng limit
Undetected at reported detection l-imit

Water Sample Report-VE38



Matrix: Water
Data Rel-ease Authorizedz
Reported: 08/L5/12

AnaJ.yte

SAMPLE RESIILTS-COI.IVENTIONAIS 4NALW1CAL a
VE38-Landau Associates RESOURCES\Z

INCORPORATED

Project: Cornwall
Event: 0001020.400.500

Date Sampled: 07 /3)./1,2
Date Received: 08 / 0l / 1,2

Client ID : t'19t-11D-073112
ARI ID: t2-146L2 vE38C

Date
Batch Method Units RL Sauple

N-Nitrate

N-Nitrite

Total- Cyanide

Sul-f ate

SuLfide

Post Chl-orination Cyanide 08/1.0/72 EPA 335.1 mg/L 0.005 < 0.005 U

Amenabfe Cyanide O8/1,O/72 EPA 335.1- mg/L 0.005 < 0.005 U

N-Ammonia 08/03/12 EPA 350.1M mg-N/L 0.100 4.23
080312#1

08 / 0L /1-2 EPA 300 . 0 rng-N/I
080112#1

08/0L/72 EPA 300.0 mg-N/L
080112+1

A8/10/12 EPA 335.4 mg/L
0 81012 # 1

08 /01./72 EPA 300 . 0 mq/L
080112#r_

08/02/1"2 EPA 376.2 mg/L
080272#L

08/07 /I2 EPA 9060 ms/L
080712#1

0.1 < 0.1 u

0.1 < 0.1 u

0. 005 < 0.005 u

0.1 3.0

0.050 0.868

1.50 2t.5

Chemical- Oxygen Demand 0B/13/I2 EPA 4l-0.4 mg/L 10.0 236
0B 1312#1

Biological Oxygen Demand 08/O2/I2 EPA 405.1 mg/L 20.0 85.4
o802L2+t

Total Organic Carbon

RL Analytical reporting limit
U Undetected at reported detection limit

Water Sample Report-VE38



SAI4PI,E RE SULTS -COT{VENETONAIJS
VE38-Landau Associatee

Proj ect :
Event:

Date Sampled:
Date Received:

Cl.ient fD: D19I-125-O73LL2
ARI IDz L2-L4613 vE38D

Date
Batch Method Units

ixs:Hs*@
INCORPORATED

s00
Matrix: Water
Data Release Authoriz
Reportedz 08/15/12

AnaJ.yte

Cornwal-l-
000r_020.400.
o7 /3L/12
08/0r/72

RT, SampJ.e

N-Nitrate

N-Nitrite

Totaf Cyanide

Post Chforination Cyanide

Amenabfe Cyanide

N-Ammonia

Sulfate

Sul-f ide

Chemical- Oxygen Demand

Biological Oxygen Demand

Totaf Organic Carbon

08 /ot/12
080112#1

08 / 0t/ 12
0801r_2#1

08/1.0/12
0810r_2#1

08 /1,0 /12

08/r0/12

08/03/12
080312#1

08/01,/1.2
080112#1

08/02/72
080272#.t

08 /L3/12
0 81312 # 1

08/02/1_2
08021,2+r

08/07 /r2
080712#r.

EPA 300.0

EPA 300.0

EPA 335.4

EPA 335.1

EPA JJ5. I

EPA 350.1M

EPA 300.0

EPA 37 6. 2

EPA 410.4

EPA 405.1

EPA 9060

mg-N/L

m9-N/L

mg/L

mg/ L

rrrY / !

ng-N/L

rrr9 / !

trlv f L

rrrY / !

0.1

0.1

0.005

0. 005

0.005

0.500

0.1

0.050

5.00

4.0

I. f,U

< 0.1 u

< 0.1 u

< 0.005 u

0. 00s

n nnq

Id. U

n1

o.32].

AA A

1? q

U

U

RL
U

Analytj-ca} reporting J-imit
Undetected at reported detection l-imit

Water Sample Report-VE38



Matrix: Water
Data Rel-ease Authorized
Reportedz 08/15/12

Analyte

SAMPI.E RESULTS-COI{1/ENTIOTiTAJ,S AIALYTICALA
VE38-Landau Associates RESOURCES\7

INCORPORATED

Proj ect : Cornwal-l-
Event: 0001020. 400.500

Date Sampled: 07 /37/72
Date Received: 08/OI/12

Client ID : t'trI-11s-073112
ARI IDz L2-146L4 VE38E

Date
Batch Method Units RL Sample

N-Nitrate

N-Nitrite

Total- Cyanide

Sulfate

Sulfide

Post Chlorination Cyanide 08/70/1,2 EPA 335.1 mg/L 0.005 < 0.005 U

Amenable Cyanide 08/70/12 EPA 335.1 mg/L 0.005 < 0.005 U

N-Ammonia 08/03/12 EPA 350.1M mq-N/L 0.100 4.52
080312#r_

08/0L/L2 EPA 300.0 ng-N/L
0801_12#1

08/01,/1,2 EPA 300.0 mg-N/L
0801.1,2#1,

08 /IO /12 EPA 335 . 4 mg/L
0 81012 + 1

08/01"/1"2 EPA 300.0 mg/L
080112+1

08/O2/I2 EPA 376.2 mg/L
080272+1,

08/07 /I2 EPA 9060 mg/L
080712+1

0.1 < 0.1 u

0.1 < 0.1 u

0.005 < 0.005 u

0. 1 r.2

0.0s0 0.087

5.00 61".6

1.50 22.4

Chemica] Oxygen Demand 08/1"3/12 EPA 410.4 mg/L
0 81312 + 1

Biological Oxygen Demand 08/02/72 EPA 405.1 mg/L 6.0 I4.5
o80212#1

Total- Qrqanic Carbon

RL Analytical reporting limit
U Undetected at reporLed detection linit

Water Sample Report-VE38



ME THOD BI,AIiIK RE SUI,T S - CON\IENT IOI{AIJS
VE38-Landau Associates AIs:ilS*@

INCORPORATED

Matrix: Water nn i
Data Rel-ease Authorized.ll(h
Reported;08/I5/t2 Yi'"

[/

Project: Cornwall-
Event: 0001020.400.500

Date Sampled: NA
Date Received: NA

Date Units BIank IDAnaJ.yte l4ethod

N-Nitrate

N-Nitrite

r v L4! vyqrlruE

N-Ammonia

Sul-f ate

SuL fide

Chemical Oxygen Demand

Biological Oxygen Demand

Totaf Organic Carbon

EPA 3OO.

EPA 3OO.

EPA 335.

EPA 350.

EPA 30O.

EPA 376.

EPA 410.

EPA 405.

EPA 906O

08/07/L2

08/01,/12
08/02/1,2

08 /r0/12

08/03/1.2

08 /01,/1,2
a8 / 02 /'J-2

08/02/12

08/L3/L2

08/02/t2

08/o7 /72

mg-N,/L

mg-N/L

mg-N/L

Ir9/ !

rrrY / !

mg/1,

lrrY / !

< 0.1 u

< 0.1 u
< 0.1 u

< 0.005

< 0.010

< 0.1 u
< 0.1 u

< 0.050

< 5.00 u

< 1.0 u

< 1.50 u

n

1M

U

UFB

z

4

1

FB Fiftration Bl-ank

Water Method Bfank Report-VE38



Matri-x: Water
Data Rel-ease Authorized
Reported: 08/I5/L2

Arralyte/Method

CONTROL RE ST'LTS-COTiI\TENT IOIiIAIS
VE38-Landau Associates

QC ID Date UnitE

Project: Cornwall-
Event: 0001020. 400. 500

Date Sampled: NA
Date Recelved: NA

Spike
Added Recovery

Sul-f ide
I'PA 37 6.2

Biological Oxygen Demand
EPA 405.1

ICVL

ICVL

08 / 02 /1,2

08/02/1.2

mg/L

mg/L

o .496

195

0.501

198

99.0?

98.58

Water Lab Control Report-VE38



Matrix: Water AA ,I
Data ReJ-ease Authorizeo{ftJl
Reported; o8/L5/1,t V; 

-

\/

ST.ANDARD RE EERENCE RE SI'LTS -COIiIV-ENT IONAIS
VE38-Landau Associates

ANArwr^^, a

"=d;L';EH(@INCORPORATED

Cornwal-L
0001020.400.500
NA
NA

Drni anl- .

Event:
Date Sampled:

Date Received:

Analyte/SRM ID l4ethod Date Units SRll
frue
Value Recovery

N-Nitrate
ERA #230511

N-Nit.rite
ERA #401010

Total- Cyanide
ERA 11107

N-Ammonia
ERA #15125

Sul-fate
ERA #070811

Chemicai- Oxygen Demand
Thermo Orion #f01

Total- Organic Carbon
ERA 0409-L2-0L

EPA 300.0

EPA 300.0

EPA 335.4

EPA 350.1M

EPA 300.0

EPA 410.4

EPA 9O60

08 /0t/72

08/0r/12
08/02/12

08/t0/12

08/03/1.2

08 / 0t /12
o8/02/72

08/1,3/12

08/o7 /I2

mq-N/L

ro9-N/L

rLLY / !

mg-N/L

rrr\J / !

100.08

100.0?
100.08

96.5?

99.6?

100.0%
t_uJ.56

94 .22

702.O2

?n

?n
?n

0.386

0.4 98

84.8

zu . zt

3.0

3.0
3.0

0.400

0.500

?n
?n

onn

zv-u

Water Standard Reference Report-VE38



Matrix: Water /V -fData Release Authorizeal \,( i;,
Reported: 08/1,5/12 Vf '

,,rl

REPLICATE RE SUI,TS-COI{VENT IONALS
VE38-Landau Associates

ANALYTICALIa
RE$id;E;W
INCORPORATED

Cornwaf l-
0001020.400.500
07 /31./1.2
08/07/1.2

Replicate(s) RPD/RSD

Drni anf .--;i;;;;
Date Sampled:

Date Received:

Date Units SampJ-eAnalyte Method

ARI ID: VE38A

N-Ni-trate

N-Nitrite

Sulfate

Suffide

C]-ient ID: l'1}l-16D-O73lL2

EPA 300.0 08/01./12

EPA 300.0 08/02/12

EPA 300.0 08/02/1.2

EPA 376.2 08/02/1.2

mg-N/L

mg-N/L

mq/ L

mg/r

< 0.1

< 0.5

?n

0.187

< 0.1

/4tr

2.9

n 1 01

NA

NA

3. 4Z

2.72

Water Replicate Report-VE38



MS!/MSD RE SULTS-COIiMNTIONAIS
\fE38-Landau AEsociates #sbfiseb@

INCORPORATED

Matrix: Water
Data Rel-ease Authorize
Reportedz 08/1,5/12

AnaJ-yte

Project: Cornwal-L
Event: 0001020. 400. 500

Date Sampled: O7 /3I/12
Date Received: 08/0I/1,2

Method Date Units Sample Spike
Spike
Added Recovery

ARI ID: VE38A

N-Ni-trate

N-Nitrite

Sul-f ate

Sulfide

CLient ID: W|I-15D-073112

EPA 300.0 08/01-/12

EPA 300.0 08/02/I2

EPA 300.0 08/02/12

EPA 376.2 08/02/1-2

mg-N/L

mg-N/L

rllv / !

rrrv / !

< 0.1

< 0.5

?n

0.187

10

12.3

5.2

0.655

2.0

10.0

4.0

0.500

95.0?

I23.OZ

qq n9

93.6?

Water MS/MsD Report-VE38



I
J/ EAnalyticat Resources, Incorporated

=t/- 
Analytical Chemists and Consultants

- August 16,2012

Mr. Larry Beard
Landau Associates, Inc.
130 2nd Avenue South
Edmonds, WA 98020

R-E: Client Project: Cornwall 00f020.400.500
ARI Job No: VE22,Yn24

Dear Larry,

Please find enclosed analytical results for the conventionals analyses of samples received
for the project referenced above. Analyical Resources, Inc. (ARI) accepted eight water
samples and a trip blank on July 31,2012. The samples were received in good condition
and there were no discrepancies between the COC and containers' labels.

The samples were analyzed for SVOCs, SIM PAHs, HCID, VOCs, Pesticides,
Herbicides, Dissolved Metals, Anions, Sulfide, COD, BOD, Ammonia, TOC, Cyanide
and NWTPH-Dx follow ups as requested on the COC. The Tannins and Lignins were
subcontracted to Aquatic Research, Inc.

The VOCs 8/61t2 method blank contained hexachlorobutadiene'and n-Butylbenzene. All
associated samples that contain analyte have been flagged with a ooB" qualifier.

The VOCs 8l7ll2 CCAL is out of control low for acrolein. All associated samples that
contain analyte have been flagged with a "Q" qualifier.

The SVOCs 8l3ll2 CCAL is out of control high for 2,4-Dinitrophenol and
Pentachlorophenol. All associated samples that contain analyte have been flagged with a
"Q" qualifier.

The SVOCs 816112 CCAL is out of control low for 2,4-Dinitrophenol artd 2,4,6-
Tribromophenol. All associated samples that contain analyte have been flagged with a
"Q" qualifier.

The BOD ICV is out of control low. All sample volume was consumed during the
analysis. All other QC is in control and no further corrective action wes taken.

The herbicide surrogate DCPA is out of control high in association with sample MW-
16S-073012.The sample was non-detect and no further corrective action was taken.

4611 South 134th Place. Suite 100. TukwilaWAg8l68 o 2O6-695-6200 o 206-695-6201 fax



fl E Analytical Resources, lncorporated

aU 
Analytical Chemists and Consultants

The herbicide LCS and LCSD are out of control low for 2,4,5-T. All other spike
recoveries are in control and no fuither corrective action was taken.

Qualrty control analyses are included for your review. No other analyical complications
were noted.

A copy of these reports and all associated data will remain on file with ARI. If you have
any questions or require additional information, please contact me at your convenience.

Respectfully,

ANALYTICAL RESOURCES. INC.

Kelly Bottem
Client Services Manaser
206-695-6211

cc: File VE22 and VE24

4611 South 134th Place, Suite 100 . Tukwila WA 98168 o 206-695-6200 . 206-695-62O1 fax
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flE Analytical Resources, lncorporated

a, Analytical Chemists and Consultants Gooler Receipt Forrrl
Crr^.-,^ll9\ l \

Assigned ARI Job No u'bZL* Tracking No

Preliminary Exam ination Phase:

Were intact, properly signed and daled custody seals attached to the outside of to cooler?

Were custody papers included with the cooler? . .. . . .

Delivered by: Fed-Ex UeS C{tiidr Hand Delivered C)ther

tv,.S

des., 6ts^ | *g.Ll '{ 3.u i-1,\
remp Gun to*, qE -r 7if O

e9

NO

NO

Project Name

COC No(s)

Were custody papers properly filled out (ink, signed, etc.) ... ....,.

Temperature of Coole(s) ('C) (recommended 2,0-6.0 "C for chemistry).....

lf cooler temperature is out of compliance fill out form 00070F

Cooler Accepted by
.)/3 Dat" /-"rl-r-.- Ttme. ii;i'

Complete custody forms and attach all shipping documents

Log-ln Phale:

Was a temperatureblank included in the cooler? . .. . ... .... ..... yES /-\
Whatkindof packingmaterial wasused?.,. BubbleWrap @" Gel Packs Baggies FoamBlock paper Other:- 4o,.*- 

S
/_\\Was sufficient ice used (if appropriate)? .. ..... . . NA (EB NO

Were all bottles sealed in individual plastic bags? yES 6b
Did all bottles arrive in good condition (unbroken)? yEt, il-:>--J
were all bottle labels complete and legible? {*, No
DidthenumberofcontainerslistedonCoCmatchwiththenumberofcontainersreceived?

Did all bottle labels and tags agree with cusiody papers? 'G, '-ttO

Were all bottles used correct for the requested analyses? &E6 NO->-z
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA fg'b, No\-'Were all VOC vials free of air bubbles? NA yES 6A/-_ \__,.Was sufficient amount of sample sent in each bottle? ... y€5, NO
Dale Voc rrip Blank was made at ARt... NA fuha__
WasSamp|eSplitbyAR|:@YESDate,/Time:-Equipment]-Sp|itby:-

Sampres Lossed oy, fr\' o"* +/Al lta- r,-", /430
*- Notify Project Manager of discrepancies or concems n

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Add i ti on a l A/otes, Discrep a n ci es, & Resoft.rfions:

3"3 ,4,3 ,3.q " Dup+apbt luD'4eh tUo=s4h, (55'r{tJ-5=EPD
l.ls = apb , ls1,sfb I lt p5,1D , l5P-\fb
3v: 'lN/ ' o.,",1/qtlrl-

.$rae.Uiqi.'t Bqhbles
, : *'tltrn

,ri
4i

F.qebuhbiss'
J-4 mnr

I rlta
> -? rn(G

*t{t
Small ) "sm"

Peabubbles ) "p5"

Large .) "lg"

Headspace ) "hs"

o016F
3t2t10

Cooler Receipt Form Revision 014
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J/r: ^ttut7 uLu' '\Lruur Lc'/ rrrLUr purdrEu

a'- Analvtical Chemists and Consultantsv Cooler Receipt Forrrl
/-t

ARlClient. /- Ct ,, I Cr"V

coc No(s) 

- 

dD
Assisned ARt Job r'rr, \6Q -a*&+-#

Preliminary Exam ination Phase:

Crr -, ,- 4 liProject Name

Delivered by: Fed-Ex UeS Ctgr Hand Detivered Other
Tracking No. 

- 

/ii.r '11)

(g9

G,
NO

NO

were intact, properly signed and dated custody seals atiached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .........

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 "C for chemistry) .

lf cooler temperature is out of compliance fill out form 00070F

@$ t.fTc f.<
Gunto*. Q a{ zii{7-

Cooler Accepted by ft o"r", 7- t {- ^- ,,^"

YES

fBs
a6^E-
R\:<(59
YES

@

Was a temperature blank rncluded in lhe cooler?

What kind of packing material was used? ... Other
Was sufficrent ice used (if appropriate)? ... ....

Were all bottles sealed in indivrdual plastic bags? .

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complele and legrble? ........

&
NO

NO

NO

NO

NO

NO

NO

NO
Was sufficient amount of sample sent in each botfle? .......

Date VOC Trip BIank was made at AR|.. ...

Was Sample Sptit by ARt , 6n\ yES Date/Time

Sampres Lossed uv, hJ o.," ahtll2 rir",
** Notify Project Manager of discrepancies or concems *

Sptit by

til,44

{I Li
Temp

Bubble Wrap V[9};" Gel Packs Baggies Foam Block paper

NA

NA

@
@

Equipment

Did the number of containers listed on COC match with the number of containers received? ........

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the reouested analvses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs). .

Were all VOC vials free of air bubbles?

lD on Bottle Sample lD on Bottle lD on COC

^i"'t ; 1:9,' i' "'q" 
"' 

u' & Resot uti ons :

P 4 roi.*

D r.rl
Small ) "sm"

Peabubbles ) "pb"
Large ) "lg"
Headspace ) "hs"

o016F
3/2t10

Cooler Receipt Form Revision 0'14
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SampJ.e ID Cross Reference Report

ARI Job No: VE22
Client: Landau Associates

Project Event: 0001,020. 400. 510
Proi ect Name: Cornwal-l-

Arsbils*@
INCORPOFATED

Sample ID
ARI

Lab ID
ARI

LfMS ID t'tatrix Sanp1e Date/Time VTSR

1. MW-15D-073012
2. MW-165-073012
3. MW-155-073012
4. MW-14S-073012
5. MW-135-073012
6. MW-14D-073012
7. MW-13D-073012
8. MW-DUP-073012
Q Tri n Rl rnlzq

07 /30/12 10:50
01 / 30 / 12 1,2:15
07 /30/L2 L2z20
O1 /30/12 13:50
07 /30/12 15: 05
07 /30/L2 15:4A
07 /30/12 ]-6225
01 /30 /12
07 /30 /12

07 /31,/12 13:05
07/31/1,2 l-3:05
07 /3L/12 13:05
07/31/1.2 13:05
07 /3I/12 13:05
07 /3I/12 13:05
07/3I/12 l-3:05
01 /31/12 13:05
01/31"/L2 13:05

VE22A
vE zzE
VE22C
VE22D
VE22E
VE22E
Vl'ZZlr
VE22H
vt zzL

L2-L4520
12-]-452L
]2-L4522
1"2-]-4523
t2-I4524
rz- r4323
t2-r4526
12-L4521
rz- 14326

Water
Water
Water
Water
Water
Water
Water
Water
Water

08 /03



Samp1e ID Cross Reference RePort #35fiS?:@
INCORPORATED

Project Event: 000L020.400.510
pr l

ARI
Lab ID

ect Name: Cornwal-l

Job No: VE24
Landau Associates

ARI
LIMS ID t'latrix Sample Date/Tine VTSR

ARI
Client:

Sample ID

MW-15D-073012
MW-165-073012
MW-15S-073012
MW-14S-073012
MW-13S-073012
MW-14D-073012
MW-13D-073012
MW-DUP-073012

12-1"4529
L2-I4530
L2-]-453r
12-L4532
L2-74533
12-L4534
12-L4535
12-I4536

07 /30 /12 10:50
01/30/1,2 122L5
01 /30/72 12:20
01/30/1,2 13:50
07/30 /12 ]-5z05
01/30/1"2 15:40
01 /30/L2 t6:25
07 /30/L2

0'7 / 31/ L2 1,3:05
01 /3I/12 L3:05
O7 /31,/I2 13:05
07/3I/L2 l-3:05
O't /31/12 13:05
07 /3L/L2 13:05
0'7 /3L/L2 13:05
0'7/37/12 13:05

VE24A
VE248
VEz4C
VE24D
VE24E
VE24F
VE24G
VE24H

Water
Water
Water
Water
Water
Water
Water

Printed 01 /3\/L2 P: rro 1of1



Jr> Analytical Resources, I ncorporated

at Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 211412011

lnorganic Data

B

N

NA

H

Indicates that the target analyte was not detected at the reporled
concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is s5 times the Reporting Limit and the replicate
control limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

lndicates that the target analyte was not detected at the reported
concentration

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5% of
the analyte concentration in the sample.

Estimated concentration when the value is less than ARI's established
reporting limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <2oo/oDritt or minimum
RRF).

B

D

E

o



NA

NR

NS

M

@

EMPC

c

P The analyte was detected on both chromatographic columns but the
quantified values differ by >40% RPD with no obvious chromatographic
interference

Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Analytica I Resources, I ncorporated
Analytical Chemists and Consultants

Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

The flagged analyte was not analyzed for

Spiked compound recovery is not reported due to chromatographic
interference

The flagged analyte was not spiked into the sample

Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value "calculated for 2,3,7,$-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

M2

N

Y

X

z

Page 2 of 3



J> Anatyticat Resources, Incorporated

at Analytical Chemists and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3



Jl E Analytical Resources, I ncorporated

-Jl- Analytical Chemists and Consultantsv

1.

2.

3.

4.

5.

Landau Associates ARlJob No.: VE22

Cornwall Glient Proiect No.: 0001 020.400.51 0

Case Narrative

Eight samples were submitted for analysis on July 31 , 2012, and were in
good condition. Each sample was received in eight 500 milliliters amber
glass bottles, with a total of 32 liters for the entire job.
The samples were submitted for removal of solid particulate by means of
centrifuging according to modified Corp of Engineers draft interim guide lines.
The samples were centrifuged in decontaminated 500mL glass bottles, in a
pre-cooled centrifuge (4'C) at 1,000 x g for 30 minutes.
The supernatant water was decanted back into the original sample bottles
and delivered to sample receiving for distribution.
There were no other anomalies in the sample or methods on this project.

G eotech n ic al Labo ratory M an ag e r

4611 South 134th Place. Suite 100 . Tukwila WA 981 68 o 2O6-695-6200 o 206-695-62O1 fax



AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103

PHONE: Q06) 632-2715 FAX: (206) 632-2417

FILE NUMBER: ARI098-45 PAGE I
PORT DATE: 08tr6trz

DATE SAMPLED: 07t30tr2 DATE RECEIVEDI 08102112

FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
FROM ANALYTICAL RESOURCES INC. IVE22

CASE NARRATIVE
Eight water samples were received by the laboratory in good condition. Analysis was performed according to the chain ofcustody rsceived with tlle samples. No dilliculties

encountered in the preparation or analysis ofthese samples. Sample data follows while QA/QC data is contained on the following page.

SAMPLE DATA
TANNIN/LIGNIN

SAMPLE ID LAB ID (me/L)

l2-14520-VE22A MW-r5D-0730 2 46

t2-t4521-VE22B MW-l65-0730 2 46

t2-14522-VE22C MW-l55-0730 2 95
l2-14523-VE22D MW-14S-0730 n 19

r2-14524-VE22E MW-t35-0730 2 n1

t2-14525-VE22F MW-l4D-0730 2 .24

12-14526-VE22G MW-l3D-0730 2 l2
l2-14s27-VE22H MW-DUP-073012 .22



AQUATIC RE SEARCH INCORPORATEI)
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 99103

PHONE: (206) 632-2715 FAX: (206) 632-2417

ASE FILE NUMBER: ARI098-45 PAGE 2
RT DATE: 08116112

DATE SAIVIPLED: 07130tr2 DATE RECEMD: 08t02tr2
INAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
AMPLES FROMANALYTICAL RESOURCES INC. IVF-22

QA/QC DATA

QC PARAMETER

METHOD
DATE ANALYZED
DETECTIONLIMIT

DUPLICATE

SAMPLE ID
ORIGINAL

DUPLICATE
RPD

SPIKE SAMPLE

SAMPLE ID
ORIGINAL

SPIKED SAMPLE
SPIKE ADDED
%RECOVERY

QC CHECK

FOUND
TRUE

%RECOVERY

BLANK

TANNIN/LIGNIN

fmsll )
sM5550
08/16/12

0.010

MW-DUP-073012
1.22

t.22
0.00%

MW-DUP-073012
t.22
2.16

1.00

94.85o/o

1.04

1.00

103.58%

<0.010

- NOT APPLICABLE ORNOTAVAILABLE

OR SPIKE TO LOW TOO SAMPLE

SUBMITTED BY:

$**J* l#*d#dtuY
Damien Gadomski
Project Manager



snBc6NtrRACloR AlrAr,vsrg REQUEST
CUSTODY TRANSFER O'I /3I/72

Laboratory: Aguatic Research, Inc
Lab Contact: Steve Lazoff
tab Address: 392? Aurora Ave N.
Seattle, WA 981O3
Phone: 2O6-632-2715
Fax: 2O6-632-24L7

Analyticaf Protocol: In-house
Special Instructions:

Client IDl
ARI ID Add']- ID

Hsr#Ef,(0
INCORPORATEO

ARI Project: \1F22

Sampled Matrix Bottles AnalYses

t4zta "f"46ARI Client: Landau Associates
Project ID; Cornwall

ARI PM: KeIIy Bottem
Phone: 206-695-623'3-

Fax: 2A6-695-62AI
Etnail : subdataBarifabs. com

Requested Turn Around:
Email Results (Y/N): emai]-

Linits of L5.abiJ.ity. Subconttactor is expected to perform all requested senzices
in accordance wiEh appropriate methodology foLfowingr Standatd Operating Ptocedures
that meet standarcis for the industry. The totaf Tiability of ARI, its afficsrst
agents, empJ.oyees, er sucessofs/ arising out of or in connection with Cfie reguested
services, shaJJ not exceed ttre negotiated amount for sajd Servjces. The agteement
by the Subcontracto? to perform servjces reguested by ARI rel.eases ARI ftom any
TiabiTity in excess thereof, nat withstanding any provision to the contraty in any
contract, purchase order or eo-signed agreement between ARf and the Subcont,ractor.

72-14520-VE22A MW-15D-073012

Special Instructions: None

0'l /3O/!2 Water
10: 50

Tannj-ns & Lignj-ns

12-14521_-VE22B Mw-16S-073012

Specj-al Instructions: None

07 /30/12 Water
12:15

tannins e T,ignins

t2-L4522-VE2?C Mllil-15S-0?3012

Special Instructions: None

07 /3O/72 water
12:2O

Tannins & T,ignins

L2-'J,4523-VE22D MW-14S-07301-2

Special Instructions: None

O7 /30/L2 Water
L3: 50

Tannins & Lignins

72-I4524-VE22E M!{-L35-0? 3012

Special- lnstructions: None

0'l /30/12 Water
15: 05

Tannins & Lignins

L2-14525-Vfr22v MW-14D-073012

Special InsLructions: None

01 /3O/L2 Water
15: 40

Tannins & tignins

1_2-14526-VE22G MW-13D-073012

Special Instructions: None

A1 /3O/12 Water
16:25

Tannins & Ii-gnins

)arrier 
,,

tirbill Date

rerinauif[$} Jompany 
R/fA '^'"{l+l tv time triyI

teceiue&{v_{4 tompany nf<
)ate 

![ l"- i , t Iime
/or t

Subcontractor CustodY Form -
Page 1 of 2

vE22



. suBcoN$RACTOR ANIALY$IS REQUEST ANALY1SALG
cusroDY TRANSFER a7 /31"/t2 fiffsll""rT;;z

ARI Project: \JT.22

tilE//?g'q6
Laboratory: equatic Research, Inc ARI Client: Landau Associates
Lab Contact: Steve Lazoff Project ID: 0001020'400'5L0

Client Sample IDl
ARI Sample ID Addrl Sample TD Sampled Matrix Bottles Analyses

L2-I4527-VE22H MW-DUP-0?30L2 O7 /3A/I2 Water 1 Tannins a tigni-ns

Special Instructions: None

Subcontractor CustodY Form - vE22
Page 2 of 2

iarrl,er \irbi11
,l

)ate

Relingu [shed by
\--'--^

nnoanv ffi t"t"ilz/ 
t r- tt*"/of-

leceive
./ Y- lonpany u1r-lL rate 

*'l L l,t lime
/o s-t



ORGAITICS AI.IAIYSIS DATA SITEET
Volatiles by Purge & Trap GclMs-Method SW8250C
Page I of 2

\I LZZA
LIMS ID: 12-14520
Matrix: Water
Data Rel-ease Authorizedr \tfr,,,
Rannrtcd' nR /1 O /12

Incrrrrmanr /Ah^ |lrst. IVlzlHIlu
Flaf o Anaf ttzad. nR/n7 /1t 16,.O2

l-eq. vvr v r t L- Lv.v-

Arsbffs*@
INCORPORATED

Sample ID: tfi-15D-073012
SAI{PLE

CAS Number Analyte

QC Report No: VE22-Landau Associates
Project: Cornwaff

0001020.400.510
Date Sampled: 01 /30/72

Date Received: 01 /37/12

S:mnla Amnrrnf . 1-0.O mL
Prrrne \/olrrme: 1-0.0 mL! s!Yv

LOQ Resu1t A

7 4-81 -3 Chforomethane 0. 50
'7 4-83-9 Bromomethane 1. 0
75-01-4 Vinyl Chforide 0.20
75-00-3 Chl-oroethane O.2O
15-09-2 Methylene Chforide 1.0
61-64-I Acetone 5.0
75*15-0 Carbon Disuffide 0.20
75-35-4 1,l-Dichl-oroethene O.20
75-34-3 1,1-Dichloroethane O.20
156-60-5 trans-1,2-Dichforoethene 0.20
L56-59-2 cis-1,2-Dichforoethene 0.20
61 -66-3 Chl-orof orm 0 .20
L0'7-06-2 1,2-Dichloroethane 0.20
78-93-3 2-Butanone 5.0
71-55-5 1,1,1-?richforoethane 0.20
56-23-5 Carbon Tetrachloride O.2O
108-05-4 Vinyl Acetate O.2O
'75-2'7-4 Bromodichl-oromethane 0.20
78-87-5 l,2-Dichloropropane 0.20
10061-01-5 cis-l-,3-Dichloropropene 0.20
7 9-01-6 Trichloroethene 0 .20
124-48-7 Dibromochloromethane 0.20
79-00-5 L,L,2-Trichforoethane 0.20
7I-43-2 Benzene 0.20
I006I-02-6 trans-1,3-Dichloropropene O.20
110-75-8 2-Chl-oroethylvinylether 1.0
75-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5. 0
591-78-6 2-Hexanone 5.0
I21-LB-4 Tetrachl-oroethene 0.20
79-34-5 1,1,2,2-Tetrachforoethane O.20
108-88-3 Tofuene O.2O
108-90-7 Chlorobenzene O.2O
100-41-4 Ethylbenzene 0.20
L00-42-5 Styrene O.2O
'75-69-4 Trichlorofluoromethane 0.20
'16-73-t L,L,2-Trichloro-1,2,2-LrifluoroethaneO.20
11960I-23-1 m, p-Xylene 0. 40
95-47-6 o-Xyfene O.2O
95-50-1 1, 2-Dichlorobenzene 0 .20
547-13-1 1,3-Dichlorobenzene 0.20
LO6-46-7 l,4-Dichlorobenzene O.2O

< 0.50
< 1.0

< 0.20
< 0.20
< 1.0
< 5.0

< 0.20
< 0.20
< 0.20
< o.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 1.0

< 0.20
< 5.0
< 5.0

< o.20
< 0.20
< 0.20

0. 64
< 0.20
< 0.20
< 0.20
< 0.20
< 0. 40
< 0.20
< 0-20
< 0.20

0.36

U

U

U

U

U

U
U

U
U

U

U

U

U

U

U

U

U

U
U
U
U

U
U
U

U

U

U

U

U

U

U

U

U

U

U
U
U

U

U
U



f

ORGANICS AI{ATYSIS DATA SHEET
VoIatiIeE by Purge & Trap GC/MS-Method
Page 2 of 2

Lab Sample fD: VE22A
LIMS ID:. I2-I4520
Matrix: Water
Date Analyzed: 0B/01 /L2 16:02

CAS Number Analyte

Alsbfi:tb@
samp:-e rD : tfi-lSD-oz3ol2lNcoRPoRATED

SAI{PLE

YB22-Landau Associates
Cornwal-.1-
0001020.400.510

LOQ Result O

sw8250c

At'- Qannrf \ln.

Proj ect:

r01 -02-8
't 4-BB-4
-1 4-96-4
107-13-1
563-58-6
7 4-95-3
630-20-6
96-12-8
96-LB-4
11-0-57-6
108-67-B
95-63-6
B7-68-3
106-93-4
'7 4-91 -5
594-20-1
L42-28-9
98-82-8
103-6s-1
108-86-1
95-4 9-8
106-43-4
9B-06-6
135-98-8
99-87-5
104-51-8
L20-82-L
9t-20-3
d /-b_L-o

5.0
1.0

0 .20
1.0

0.20
0.20
0.20
0.50
0.50
1.0

0 .20
0.20
0. 50
0 .20
0.20
0.20
0.20
0 .20
0 .20
0 .20
0.20
0.20
0.20
o.20
0 .20
o.20
0.50
0.50
0. 50

Acrolein
Methyl Iodide
Bromoethane
Acrylonitrile
1 -1-nichloronroncne
Dibromomethane
\ , I, L,2-Tetrachloroethane
1 t-n;h*ama-?-ahL!,- ulpLe'.v J urrtoropropane
1 t'4.-T-; alr'larnnrzLr -, J -cpane
trans-1, 4 -Dichloro-2-butene
1 - 3 - 5-Trimeihrzl hon2gng
L, 2, 4 -T r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromlde
Bromochl- oromethane
2 , 2-DichLoropropane
1 ?-ni ch1 nrnnronangL' J v!v!rLv

Isopropylbenzene
n-Propylbenzene
Bromobenzene
2 -Chlorotol-uene
4 -Chl-orotoluene
tert-Butylbenzene
Eec-Butylbenzene
4-Isopropyltoluene
n-Butylbenzene
7, 2, 4 -T r ichl-orobenzene
Naphthalene
1 - 2 - ?-Tri ah 1 ardnenTgngL' A' J

Reported in pgll- (ppb)

Volatil-e Surrogate Recowerl'

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 U
< 0.50 u
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0.41
< 0.20 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0.83
L.4

o.25
< 0.50 U
< 0.50 u
< 0.50 U

recovered from an

'i n tha nroqanaa nf

d4-I,2-Dichforoethane 99.22
d8-Tofuene 9'7.2e"
Bromoffuorobenzene 9'7 .42
d4-1,2-Dichlorobenzene 1018

2-Chloroethylvinylether is an acid labile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chloride and styrene may degrade
rniA nracarrrrf irrasvrv ylvvu



ORGA}ITCS AI{AIYSIS DATA SHEET
Volatiles by Purge & Trap cc/Ms-Method
Page I of 2

Lab Sample ID: vE22B
LIMS ID: 12-L452I
Matrix: Water
Data Refease Authorlzedt\|N
Reported : 08 / I0 / 12

fnstrument/Anaf yst : NT2 /PKC
Date Analyzed: 08/06/12 16:24

CAS Nunber Analvte

firsbfisrb@
INCORPORATED

Samp1e ID: tfl-16s-073012
SAI'{PLE

sw8250c

QC Report No: VE22-Landau Associates
Project: Cornwall

0001020.400.510
Date Sampfed: 01 /30/12

Date Received: O1 /3I/12
e:mnra amnrrn1- . 1_0.0 mL

Df rna \/nr,,ma. 1.0. o mL

LOQ Result I
1 4-87 -3 Chloromethane 0 . 50
1 4-83-9 Bromomethane 1. 0
75-01-4 Vinyl Chl-oride 0.20
75-00-3 Chl-oroethane 0.20
75-09-2 Methylene Chloride 1.0
67 -64-I Acetone 5. 0
75-15-0 Carbon Disulfide 0.20
75-35-4 1,1*Dichloroethene 0.20
75-34-3 1,1-Dichforoethane 0.20
155-60-5 trans-l,2-Dichl-oroethene O.2O
1,56-59-2 cis-1,2-Dichloroethene 0.20
61-66-3 Chloroform O.20
10'7-06-2 1,2-Dichloroethane 0.20
78-93-3 2-Butanone 5.0
71-55-6 1,1,1-Trichloroethane O.20
56-23-5 Carbon Tetrachloride 0.20
108-05-4 Vinyl Acetate 0.20
75-2'7-4 Bromodichloromethane 0.20
78-87-5 1,2-Dichloropropane 0.20
10061-01-5 cis-1,3-Dichforopropene 0.20
19-01-6 Trichloroethene O.2O
124-48-L Dibromochforomethane O.20
79-00-5 I,I,2-Trichloroethane 0.20
1I-43-2 Benzene 0.2O
10067-02-6 trans-1,3-Dichloropropene O.20
110-75-B 2-Chloroethylvinylether 1.0
'l 5-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5. 0
121-LB-4 Tetrachl-oroethene 0.20
19-34-5 !,1,2,2-Tetrachloroethane 0.20
108-BB-3 Toluene 0.20
108-90-7 Chforobenzene O.2O
100-41-4 Ethylbenzene O.2O
IOO-42-5 Styrene 0.2O
15-69-4 Trichforofl-uoromethane 0.20'76-I3-L !,I,2-Tr!chJ-oro-1,2,2-trifluoroethaneO.20
I'1 9601-23- 1 m, p-Xylene 0. 40
95-41-6 o-Xylene O.2O
95-50-1 1-,2-Dichlorobenzene 0.20
54I-'73-L 1,3-Dichlorobenzene O.2O
tO6-46-7 1,4-Dichlorobenzene O.2O

< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 1.0 u
< 5.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 5.0 u

< o.20 u
< 0.20 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 1.0 u

< 0.20 u
< 5.0 u
< 5.0 u

< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.40 u
< 0.20 u
< 0.20 U
< 0.20 u
< 0.20 u

FORM I



arstff8rb@
ORGA}.TICS AI{AI,YSIS DATA SHEET
Volati].es by Purge & Trap GclMs-t'tethod
Paqe 2 of 2

T,al'r S,amnlo TD. \/8228
LIMS ID: L2-1452I
Matrix: Water
Date Anal vzecl: 08/06/12 16:24

CAS Nuriber Analyte

sr{8260c
SAI"!PLE

Report No: VB22-Landau Associates
Prnienf: Cornwafl

0001020.400.510

LOQ ReEult A

INCORPORATEDSanple ID: t4l-16s-073012

QC

701 -02-B
7 4-BB-4
7 4-96-4
107-13-l-
563-58-6
1 4-95-3
630-20-6
96-L2-B
96-78-4
110-57-6
108-67-8
95-63-6
B7-68-3
r06-93-4
'1 4-91 -5
594-20-'7
142-28-9
9B-82-8
103-65-1
108-8 6-1
95-4 9-B
r06-43-4
98-06-6
135-98-B
99-87 -6
10 4 - 51-B
120-82-1
91-20-3
B'7 -6I-6

5.0
1.0

0 .20
1.0

0.20
0.20
0.20
0.50
0.50
1.0

0 .20
0.20
0.50
0.20
0,20
0 .20
0.20
0.20
0.20
0 .20
0 .20
0.20
0 .20
0 .20
0 .20
0 .20
0.50
0.50
0.50

Acrolein
Maf hrrl Tndi da

Bromoethane
Anrrr'lnnifrila
'l -1-nichloronroncng
Dibromomethane
1 - 1 - l - 2-Tolr^chlnroethane
1 ,-ni Lrrnmn-?-nh l,.- - -,,-cropropane
1 ) '2.-T-: ah l arnnvz!,L'J -cpane
trans-1. 4 -Dichloro-2-butene
1- 3- 5-Tri mothru Ii-ronzeneerrj:vvr

L, 2, 4 -'I r imethylbenzene
Hexachl o robutadi ene
I'1-hrrl ana ni Lrrnm i Ao

Bromochl-o romethane
2 , 2-DichrJ-oropropane
1 - 3-ni ch1 nrnnrnnang
T<nnrnnrr'l tranzana

n-Drnnrzl l-ran zana

Bromobenzene
2-Chlorotoluene
4-Chlorotoluene
f art- -Rrrt- \r'l l-ranzana

qac-Rrrl- rr'l hanzana

4 - I sopropyltoluene
n-Rlrf \r'l Lranzana
1 t A-nr;^hl^-^k^vLr-ra L ,lzene
NTrnhf l-r: l ana
1 ) a-4-; ^h 1 ^-^h^,Lr4rJ er'Izene

Reported in p.g/L (ppb)

Volatile Surrogate Recovery

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 0.50 U

recovered from an

i n the nrescnco of

d4-I,2-Dichloroethane 99.22
d8-Tof uene 97 .9e"
Bromofl-uorobenzene 100?
d4-I,2-Dichforobenzene 7O2Z

2-Chloroethylvinylether is an acid labile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chforide and styrene may degrade
aci-d preservative.

FORM I



ORGAI.fICS AI\fAIYSIS DATA SHEET
Volatiles by Purge & Trap GClMS-Method SW8250C
Pase I of 2

Arsbffseb@
INCORPORATED

SanpJ-e ID: M9{-15S-073012
SAI"!PLE

r:n srmhta ttl. \t[zze

LIMS IDz I2-I4522
Matrix: Water
Data Rel-ease Authorizedr\\y'
Ronnrfedl. OR/1O/12

Tnsf rr:ment /Anal vst: NT2/PKC
Date Analyzed: 0B/06/L2 16:51

CAS Nurnber Analyte

QC Report No: YE22-Landau Associates
Project: Cornwall

0001020.400. s10
Date Sampled: 01 /30/72

Date Received: 01 /3I/12

Semnlc Amnrrnf ' 10.0 mL
Prrrcc \/nl rrmo' 1-0. O mL

roQ Result A

I 4-8'7 -3 Chloromethane 0 . 50
1 4-83-9 Bromomethane 1. 0
75-0I-4 Vinyl Chloride 0.20
75-00-3 Chloroethane 0.20
15-09-2 Methylene Chforide 1.0
6'l -64-I Acetone 5. 0
75-15-0 Carbon Disulfi-de 0.20
7 5-35-4 1-, 1-Dichloroethene O .20
75-34-3 1-,l-Dichloroethane O.2O
156-60-5 trans-l,2-Dichloroethene 0.20
156-59-2 cis-1 ,2-Dichloroethene 0.20
67-66-3 Chloroform 0.20
I07-06-2 1,2-Dichloroethane O.2O
78-93-3 2-Butanone 5. 0
71-55-6 1, 1, 1-Trichl-oroethane 0.20
56-23-5 Carbon Tetrachforide 0.20
108-05-4 Vinyl Acetate 0.20
15-27-4 Bromodi-chloromethane 0.20
78-87-5 1,2-Dichloropropane 0.20
10061-01-5 cis-1,3-Dichloropropene 0.20
79-01-6 Trichloroethene O.2O
724-48-1- Dibromochloromethane O.2O
79-00-5 L,L,2-'Irichloroethane 0.20
7L-43-2 Benzene 0.2O
10061-02-6 trans-1, 3-Dichloropropene 0 .20
110-75-B 2-Chl-oroethylvinylether 1.0
'75-25-2 Bromoform O.2O
108-1-0-1 4-Methyl-2-Pentanone (MIBK) 5. 0
591-78-6 2-Hexanone 5. 0
I27-!B-4 Tetrachforoethene 0.20
79-34-5 I,1,2,2-Tetrachl-oroethane 0.20
108-88-3 Toluene O.2O
108-90-7 Chlorobenzene O.2O
100-41-4 Ethylbenzene O.2O
100-42-5 Styrene 0.20
'l 5-69-4 Trichlorofl-uoromethane O.2O
1 6-73-L L, L,2-Trichloro-1, 2,2-trifluoroethane0 . 20
1,'79601,-23-1 m,p-Xylene 0.40
95-47-6 o-Xylene O.2O
95-50-1 l,2-Dichlorobenzene O.2O
541--73-1 1,3-Dichlorobenzene O.20
106-45-7 ]-,4-Dich]-orobenzene 0.20

< 0.50
< 1.0

< 0.20
< 0.20
< 1.0
< 5.0

< 0.20
< o.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20

0.51
< o.20
< 1.0

< 0.20
< 5.0
< 5.0

< 0.20
< o.20
< o.20

10
< 0.20
< 0.20
< 0.20
< 0.20
< 0.40

o.28
o.32

< 0.20
3.2

U

U

U

U

U

U
U

U

U

U
U

U
U

U
U

U

U
U

U

U

U

U

U

U

U

U

U

U
U

U

U

U

U
U

U
U



ORGAI{ICS AI.IALYSIS DATA SHEET
Volatiles by Purge & Trap GClMS-Method SW8260C
Page 2 of 2

Lab Sample ID: vE22C
LIMS ID: 1,2-L4522
Matrix: Water
Date Anafyzed: 08/06/L2 16:51

*r$fisrb@
sampte rD : lfi-lSs-oT3ol2lNcoRPoRATED

SA}4PLE

CAS Nurnber Analyte

Ar'- Dannr# rrln. \7r.,22-Landa6 ASSOC-iateS
Project: Cornwalf

0001020.400.510

LOQ Result

r07 -02-8
'7 4-BB-4
7 4-96-4
107-13-1
s63-58-6
74-95-3
630-20-6
96-L2-B
96-78-4
l_10-57-6
108-67-8
95-53-5
B7-68-3
r06-93-4
7 4-9"1 -5
594-20-1
L42-28-9
98-82-8
103-65-1
108-86-1
95-4 9-B
706-43-4
98-05-6
135-98-8
99-81 -6
104-51-8
720-82-7
91-20-3
B'7 -61,-6

Acrofein
Methyl fodide
Bromoethane
Acrylonitrile
1 - 

-l 
-ni ch 1 oronrnnang!vy!vyv

Dibromomethane
L, 7, L, 2-Tetrachl-oroethane
1, 2 -Dibromo- 3 -chl-oropropane
1 2 ?-.nri nh l arnnr -opane
trans-1, 4-Dichl-oro-2-butene
1 - i - 5-Tri mcf hrrl l'ronzene
L, 2, 4 -Tr imethylbenzene
Hexachl-o robutadi ene
Ethylene Dibromide
Bromochl oromethane
2 ,2-Dichloropropane
1 -3-nichlnrnnron:ng
Isopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chlorotofuene
4 -Chlorotoluene
tert-Butylbenzene
sec-Buty].benzene
4 -Isopropyltofuene
n-Butylbenzene
L, 2, 4-T r ichf orobenzene
Natr)hthal-ene
7 , 2 , 3-Trichlorobenzene

Reported in pg/L (ppb)

Volatile Surrogate Recovery

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
o.26

< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0. 69
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o.22
1.1

< 0.20 u
0.50 B

< 0.50 u
7.6

< 0.50 u

recovered from an

i n fhc nrasoncc of

5.0
1.0

0.20
1.0

o .20
0.20
o .20
0. s0
0.50
1.0

0.20
o.20
0.50
0.20
0.20
0.20
0.20
o.20
0.20
0 .20
o .20
0.20
0.20
o.20
0.20
0.20
0. s0
0.50
0.50

d4-1,2-Dichloroethane 100?
d8-To]uene 99 .js|
Bromoffuorobenzene 104%
d4-1,,2-Dichl-orobenzene 100?

2-Chl-oroethyJ-vinylether is an acid labil-e compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chforide and styrene may degrade
acid preservative.



ORGAI{ICS AI\IAIYSIS DATA SHEET
Vol-atiles by Purge & Trap GClMS-Method Sw8260C
Page I of 2

Sample ID:

QC Report No: VE22-Landau
Project: Cornwafl

0001020.400
Date Sampled: 0'7 /30/12

Date Received: 01 /37/12

S:mnl c Amnrrnf : '1.0.0 mL
Pttrfro \/n trrmc' l-u. u mlr

roQ Result A

ANAr\rTraa, aREstlii;ftw
INCORPORATED

!$.r-14S-073012
SAIIPLE

As soci-ates

.510

Lab Sampl-e ID: VE22D
LIMS ID: I2-I4523
Matrix: Water
Data Release Authorized,\\/
Rcnortecl.. OB /1O /1"2

Tnsfrument /AnaI vst: NT2/PKC
Dafe Anal vzecl z 08/06/12 L1:I1

CAS Number Analyte

7 4-81 -3 Chl-oromethane 0. 50
7 4-83-9 Bromomethane 1. 0
-15-0\-4 Vinyl Chloride 0.20
75-00-3 Chloroethane O.2O
15-09-2 Methylene Chforide 1.0
6'l -64-L Acetone 5 . 0
75-15-0 Carbon Disulfide O.2O
75-35-4 1,1-Dlchloroethene 0.20
75-34-3 1, 1-Dichforoethane O.2O
156-60-5 trans-1-,2-Dichforoethene O.20
L56-59-2 cis-1, 2-Dichforoethene O .20
67-66-3 Chforoform 0.20
10"l-06-2 1,2-Dichforoethane O.20
78-93-3 2-Butanone 5. 0

71-55-6 1,1,1-Trichforoethane 0.20
56-23-5 Carbon Tetrachloride 0.20
108-05-4 Vinyl Acetate 0.20
15-21-4 Bromodichloromethane 0.2O
78-87-5 1,2-Dichloropropane O.2O
10061-01-5 cis-1,3-Dj-chforopropene 0.20
19-07-6 Trichloroethene 0.20
L24-48-t Dibromochloromethane 0.20
79-00-5 L,7,2-Trichloroethane 0.20
7L-43-2 Benzene A.2O
L006I-02-5 trans-1,3-Dichl-oropropene 0.20
110-75-8 2-Chloroethyl-vinylether 1.0
75-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
721 -LB-A Tetrachforoethene O.20
79-34-5 1-,1-,2,2-Tetrachloroethane O.20
108-88-3 Toluene O.2O
108-90-7 Chlorobenzene O.2O
1,00-4I-4 Ethylbenzene 0.20
L00-42-5 Styrene 0.20
15-69-4 Trichforofluoromethane 0.20
76-L3-1, L,L,2-Irichl-oro-1,2,2-trifluoroethaneO.20
L1960L-23-1 m,p-Xylene 0.40
95-47-6 o-xylene O.2O
95-50-1 l,2-Dichlorobenzene 0.20
54L-13-I 1,3-Dichforobenzene 0.20
106-46-7 l,4-Dichlorobenzene O.2O

< 0.50
< 1.0

< 0.20
< 0.20
< 1.0
< 5.0

< 0.20
< 0.20
< o.20
< 0.20
< o.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20

o.22
< 0.20
< 1.0

< 0.20
< 5.0
< 5.0

< 0.20
< 0.20
< o.20

4.2
< 0.20
< 0.20
< 0.20
< 0.20
< 0. 40

o.23
o.24

< 0.20
1.9

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U
U

U

U

U
U

U

U

U
U

U

U

U

U



ORGAIIICS A}IALYSTS DATA SITEET
Vo]-atiles by Purge & Trap Gc/Ms-Method
Paqe 2 of 2

Lab Sample fD: VE22D
LIMS TD:. 1,2-74523
Matrix: Water
Date Anal-yzed: 08 /06/12 1,'7 :1,1

CAS Number Analyte

Sl.I8260C

At'- Pannrl- lrln.
Drni anl- .
r!vJvvu.

firsbfi:rb@
INCORPORATED

Sample ID : ltt}il-14s-073012
SAIVIPLE

VE22-Landau Associates
Cornwalf
0001020.400.510

tOQ Resu].t A

701 -02-B
1 4-BB-4
1 4-96-4
707 -13-t
s63-58-6
1 4-95-3
630-20-6
96-L2-B
96-18- 4

110-57-6
108-67-B
95-63-6
B7-68-3
106-93-4
1 4-91 -5
594-20-'7
742-28-9
98-82-8
1 03- 65- 1

108-86-1
95-4 9-8
706-43-4
98-06-6
135-98-8
99-B'7 -6
to4-51-8
720-82-1
9r-20-3
B? -61_-5

5.0
1.0

o .20
1.0

o.20
0 .20
0.20
0.50
0.s0
1.0

0 .20
o .20
0.50
0.20
0 .20
0.20
0.20
o.20
0.20
0.20
0.20
0 .20
0.20
o.20
0 .20
0.20
0.50
0. 50
0.50

Acrofein
MethyL Iodide
Bromoethane
Acrylonitrile
1 1-nich1nronronang
Dibromomethane
L, I, t, 2-Tetrachf oroethane
1, 2-Dibromo- 3-chloropropane
1 ? ?-.r.ri nh I nrnnr, - cpane
trans-1, 4 -Dichf oro-2-butene
1 - 3. 5-Trimethrzlt enzene
I, 2, 4 -T r imethylbenzene
Hexachforobutadiene
Ethylene Dibromide
B romo ch1 o rome thane
2 , 2-DichrJ-oropropane
1 ?-ni nh l nranrnnrr* -P' -r*3e
Isopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chlorotofuene
4 -Chlorotoluene
tert-Butylbenzene
sec-Butylbenzene
4 -Isopropyltofuene
n-Butylbenzene
I, 2, 4-T richlorobenzene
Naphthalene
I, 2, 3-"1 r ichlorobenzene

Reported in pg/L (ppb)

Volatile Surrogate Recowery

< 5.0 U
< 1.0 U

< 0.20 u
< 1.0 U

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< o.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o.23
< 0.20 u
< o.20 u
< 0.20 u
< 0.20 u

o.22
0. 95

< 0.20 u
0.38 B

< 0.50 u
< 0.50 u
< 0.50 u

recovered from an

i n J-ha nroqonna af

d4-1,2-Dichloroethane 101?
d8-Toluene 98. 48
Bromofluorobenzene !O2Z
d4-1, 2-Dichlorobenzene 1058

2-Chloroethylvinylether is an acid labile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chforide and styrene may degrade
ac j-d preservative.

E'ORM I



ORGAIICS AI.IALYSIS DATA SHEET
Volatiles by Purge & Trap GclMs-Method sw8250c
Page I of 2

*rsbfis*@
INCORPORATED

Sample ID : t'191-13S-073012
SAI4PI,E

VE22-Landau Associates
Cornwaff
0001020.400.510

Lab Sample ID: VE22E
LIMS ID: L2-14524
Matrix: Water

At'- P ana rf lr'ln .

Drni anf .

Data Release Authorized:\N
Ronnrl-crJ ' OR /1O /12

Tnsf rrrment /Anal vst: NT2/PKC
Date Analyzed: 08/06/12 71:44

CAS Number Analyte

Date Sampled: 01 /30/12
Date Received: 01 / 3I / 1,2

S:mnl c Amnrrnt : 1_0.0 mL
Prr rcc \/nl rrmc ' 10 . 0 mL

LOQ ResuLt a

7 4-87 -3
1 4-83-9
15-01,-4
75-00-3
1 5-09-2
67 -64-1
75-15-0
7 5-35- 4

7 5-34-3
156-60-5
155-59-2
67 -66-3
LOl -06-2
7B-93-3
71-55-6
56-23-s
108-05-4
15-2't -4
7B-87-5
10061-01-s
't 9-0L-6
L24-48-r
7 9-00-5
1 1-43-2
roo67-02-6
110-7 5-B
7 5-25-2
108-10-1
597-1 B-6
L27 -78-4
1 9-34-5
108 -B B -3
108-90-7
100-41-4
r00-42-5
15-69-4
7 6-L3-\
r-t 960r-23-r
95-47-6
95-50-1
54r-'7 3-r
LO6-46-7

Chloromethane
Bromomethane
\/1nlrl I hlnrld6

Chloroethane
Mathrrl ano l-h I nri ria

Acetone
Carbon Disul-fide
1 1 -ni clr I nrnaf hana
1 1 -Di nh l nrnath:na
frrnc-1 ?-ni rhl ^r^^+L^n^, - u Lv!tlv L vv Llf Yf lE

ci e- l - 2-fti ch l nroefftgngele Lt

Chl-oroform
L , 2-Dichloroethane
2-Butanone

| ^r^ar naneLt !f L

Carbon Tetrachloride
\/i nrrl A.af :1- o
Bromodichloromethane
1 -?-ni ehlnrnnroneng
ni <-1 ?-ni ahl aran,_yropene
T ri chl- oroethene
D ib romochf o rome t hane
L' +r -
Benzene
fr:nq-1 ?-hinhlnrr, v e+vrr'v!cpropene
? -Ch 1 ornol-hrr1 rri nrrlgllglurrf r v +rrJ.

Bromoform
4-Methyl-2-Pentanone (MIBK)
2-Hexanone
Tet rachforoethene
1 1 .2 - 2-TotrachlorOethaneLtLrat

Toluene
Chlorobenzene
F t-hrrl h6nzana

Styrene
T ri ch1 oro fluo romethane
7, I, 2-T r ichloro- 1, 2, 2-Lr if Iuoroethane 0 . 2 0

0.50
1.0

0.20
0.20
1.0
5.0

0.20
0 .20
0.20
0 .20
0.20
0.20
0.20
5.0

0.20
0.20
0 .20
0.20
0.20
0.20
0.20
0.20
0.20
0 .20
0.20
1.0

0.20
5.0
5.0

0 .20
0 .20
0.20
o.20
0.20
0.20
0.20

< 0.50
< 1.0

< 0.20
< 0.20
< 1.0
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< o.20
< 0.20
< 1.0

< 0.20
< 5.0
< 5.0

< 0.20
< 0.20

U

U

U
U

U

U
U
U

U

U

U
U
U

U

U
U

U

U

U
U

U

U

U
U

U

U
U
U

U

U

U

U

U

U

U

U
Um, p-Xylene

o-Xylene
1,2-Dichlorobenzene
1, 3-Dichforobenzene
1, 4-Dichlorobenzene

0.40
o.20
o.20
0.20
0.20

0 .20
1.6

0.20
0.20
o.20
0.20
0.40
o.25
0.20
0.20
o.73

FORM I



ORGAITICS AI.IAIYSIS DATA SHEEI
Vo1atiles by Purge & Trap GClMS-Method
Paoe 2 of 2

T,:l'r Samnlc TD. \lE22E
LIMS ID: 12-L4524
Matr-ix: Water
Date Anafyzedz 08/06/12 11244

CAS Number Analyte

firsffisrb@
INCORPORATED

Sanpl-e ID: tfI-13S-073012
SA}4PLE

VB22-Landau Assoclates
Cornwall
0001020.400.510

LOQ Result a

sw8260c

f)1- Ilonnr1_ Ir]n.
Pr a anr .

101 -02-B
1 4-BB-4
1 4-96-4
107-13-1
s63-sB-6
7 4-95-3
630-20-6
96-12-8
96-18-4
110-57-6
108-67-B
9s-63-6
B7-68-3
106-93-4
1 4-97 -5
594-20-1
142-28-9
9B_82-B
103-65-1
108-86-1
9s-4 9-8
L06-43-4
9B-06-6
135-98-8
99-81 -6
104-51-8
r20-82-r
9t-20-3
B'1-61.-6

5.0
1.0

0.20
1.0

0.20
0.20
0 .20
0.50
0. s0
1.0

0.20
0.20
0. s0
0 .20
0 .20
0 .20
o .20
0.20
0.20
0.20
0.20
0.20
0 .20
o.20
o .20
o.20
0. s0
0 .50
0.50

Acrolein
Mal- hrrl Tndi da

Bromoethane
Anrrr'lnnif ri la
1 -1-nichlnrnnrnncng
Dibromomethane
1, L, L, 2-Tetrachloroethane
1 ,)-ni hrann-?-ahl,L,4 uLpLvLL.- - -.''oropropane
1 ) 1-'lri nh I nrnnr,- opane
trans-1, 4 -Dichloro-2-butene
L' J' J

1, 2, 4 -T r imethylbenzene
Hexachforobutadiene
I'l-hrrl ana T.ti hrami rla

B r omo chl o rome thane
2 , 2-Dt-ehLoropropane
1 - 3-Di ch l ornnronang
Tcnnranrr'l l-ranzana
n-Prnnrrl lran u ona

Bromobenzene
2 -Chlorotol-uene
4 -Chl-orotol-uene
f arf -Rrrf \71l-ranzana

sec-Buty].benzene
4 -Isopropyltoluene
n-Buty]-benzene
7, 2, 4-'t r ichf orobenzene
Naphthalene
-r -t J

Pan^rf arl i n r1d /T /nnl.r\Lvs f1r Fr\j/! \y-yvl

Volatile Surogate Recovery

< 5.0 U
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 U
< 0.20 u
< 0.20 u
< 0-20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0 .35
< 0.20 u

o.25 B
< 0.50 u

0. s0
< 0.50 u

recovered from an

'i n 1-ha nroqanno nf

d4-7,2-Dichloroethane 99.5?
d8-Toluene 98.3%
Bromofluorobenzene 103%
d4-7,2-Dichlorobenzene L04e"

2-Chloroethylvinylether is an acid fabil-e compound and may not be
acid preserved sampfe.

EPA SW-846 indicates that vinyl chforide and styrene may degrade
rci ri nraqarrzrf i rro

FORM I



ORGA}IICS ANATYSIS DATA SI{EET
Vo1atiles by Purge & Trap Gcll4s-Method St[8250C
Page I of 2

Lab Sample ID: VE22F
LIMS ID: I2-I4525
Matrix: Water
Data Release Authorizedr\$J
Renorfecl:. OR/1O/a2

Tnsf rrrment /Ana l vst : NT2/PKC
Date Anal-yzedz 08/06/12 18:10

firs:ns*@
INCORPORATED

SampJ-e ID: tfl-14D-073012
SAt"tPLE

QC Report No: VB22-Landau Associates
Prn-i cct . COrnwaf l-

0001020.400.510
Date Sampled: 01 /30/12

Date Received: 01 /31,/12

S:mnl c Amnrrn1_ ,: 10.0 mLvsrLryrv

Prrrnc \/nl trmo: 10. O mL! u!Yv

LOQ Regult ACAS Nunber Analyte

'7 4-81 -3 Chforomethane 0. 50
1 4-83-9 Bromomethane 1.0
75-01-4 Vinyl Chloride 0.20
75-00-3 Chloroethane 0.20
15-09-2 Methylene Chloride 1.0
61 -64-I Acetone 5. 0
75-15-0 Carbon Disul-fide O.2O
75-35-4 1, l--Dichloroethene O.2O
75-34-3 1,l-Dichloroethane 0.20
156-60-5 trans-1,2-Dichloroethene 0.20
156-59-2 cis-1,2-Dichl-oroethene 0.20
6l -66-3 Ch.Iorof orm 0 .20
I01-06-2 1-,2-Dichloroethane 0.20
78-93-3 2-Butanone 5.0
71-55-6 1,1,l-Trichloroethane 0.20
56-23-5 Carbon Tetrachl-oride 0.20
108-05-4 Vinyl Acetate 0.20
75-21-4 Bromodichforomethane 0.20
78-87-5 1,2-Dichloropropane 0.20
10051-01-5 cis-1, 3-Dichloropropene O .20
"79-OL-6 Trichloroethene O.2O
724-48-1 Dlbromochforomethane 0.20
79-00-5 l,I,2-Irichloroethane 0.20
1L-43-2 Benzene 0.20
10061-02-6 trans-1, 3-Dj-chloropropene O .20
110-75-8 2-Chloroethylvinylether 1.0
75-25-2 Bromoform O.2O
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5.0
I21-I8-4 Tetrachforoethene 0.2O
19-34-5 I,I,2,2-Tetrachl-oroethane O.20
108-88-3 Tol-uene O.20
108-90-7 ChJ-orobenzene O.2O
IOO-4I-4 Ethyl-benzene O.20
100-42-5 Styrene 0.20
75-69-4 TrichforofLuoromethane 0.20
7 6-13-t 1 , ! ,2-'Irl-chloro- 1, 2 , 2-Lxifluoroethane0 . 2 0
179601-23-1 m,p-Xylene 0.40
95-47-6 o-XyJ.ene 0.20
95-50-1 1,2-Di-chlorobenzene 0.20
541-73-1 1,3-Dichlorobenzene O.2O
LO6-45-7 l,A-Dichlorobenzene 0.20

< 0.50
< 1.0

< 0.20
< 0.20
< 1.0
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< o.20
< 0.20
< 0.20
< 0.20
< 0.20
< 1.0

< 0.20
< 5.0
< 5.0

< 0.20
< 0.20
< 0.20

3.6
< 0.20
< 0.20
< 0.20
< 0.20

1.1
0.50

< 0.20
< 0.20

0.38

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U
U

U

U

U

U
U

U

U

U



ORGAI\TTCS AI{AIYSIS DATA SHEET
volatiles by Purge & Trap GClMS-Method SW8260C
Page 2 of 2

AISI#:*@
INCORPORATED

Sample ID : I'19I-14D-O73OL2
SAI{PLE

VE22-Landau Associates
Cornwall-
0001020.400.510

LOQ Result A

Lab Sample ID: vE22F
LIMS IDz 12-L4525
Matrix: Water
Date Anafyzed: 08/06/12 L82I0

CAS Nutdber Analyte

Drai anl- .

701 -02-B
'7 4-88-4
1 4-96- 4

107-13-1
563-58-6
'7 4-95-3
630-20-6
96-12-B
96-18-4
L10-57 -6
108-67-8
95-63-6
B7-68-3
106-93-4
1 4-91 -5
594-20-1
742-28-9
9B-82_B
103-65-1
108-86-1
95-4 9-B
106-43-4
9B-06-6
13s-98-8
99-87 - 6
104-51-B
120-82-L
91,-20-3
B'7 -6r-5

qn
1.0

0.20
1.0

0 .20
0.20
0 .20
0. 50
0. 50
1.0

0 .20
0.20
0.50
0.20
0.20
0.20
0.20
0 .20
0.20
0.20
0.20
0.20
0.20
o.20
0 .20
0.20
0. s0
0. s0
0. s0

Acrolein
Mof hrrl Tnd i da

Bromoethane
Acrrrl ani l- ri I a
1 1 -ni chl ornnrnnarlgL'Lv+vLLLv!vy!vYlr

Dibromomethane
I, I, I, 2-Tetrachl-oroethane
1, 2 -Dibromo- 3-chl-oropropane
L, Z, J- L t rCn-LOropropane
trans-1-, 4 -Dichloro-2-butene
1 - 3- 5-Trimof hrzlI''enzene
7, 2, 4 -T x i'methyf benzene
Hexachforobutadiene
E'f hlr'l an6 Di l-rrnmi rla

Bromochl oromethane
2 ,2-Dich,loropropane
1 ?-ni chl oranrnnarlgLIJULvL''v!vylvyqr
Tcnnrnnrzl han zana+evyLvyJ
n-Drnnrrl l'ranzana

Bromobenzene
2 -Chlorotol-uene
4 -Chlorotoluene
l-arf -Rrrl- rrl lron zana

sec-Butylbenzene
4 - fsopropyf toluene
n-P.rrf rr'l han zana

L, 2, 4-T richlorobenzene
rrlrnh l-h: l ana

L' 
'' 

J

Reported in pgll, (ppb)

Volatile Surrogate Recoverf'

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 U

< o.20 u
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

o .42
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 U
< 0.50 u

recovered from an

i n thp nrcsence of

d4-1,,2-Dichloroethane 100%
d8-Tofuene 98.92
Bromofluorobenzene 103?
d4-1,2-Dichforobenzene LO2Z

2-Chloroethylvinylether is an acid labil-e compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chforide and styrene may degrade
:cid nracarrrrl-irra



ORGAIICS AIIAI,YSIS DATA SHEET
Volatiles by Purge & Trap GClMS-Method SW8250C
Page 7 of 2

Lab Sample fD: VE22G
LrMS rD:12-1-4526
Matrix: Water t

Data Release Autho rizedt\il
Rannrfori. OR/1n/12

AXsbilS*@
INCORPORATED

Sample rD: MW-13D-073012
SA}4PLE

Instrument/Analyst : NT2/PKC
Date Anafyzed: 08/06/12 18:37

CAS Nurnber Analvte

QC Report No: VE22-Landau Associates
Project: Cornwall

0001020.400.510
Date Sampled: 07/30/12

Date Received: 01 /31,/12

Semnl e Amorrnf : -1.0.0 
mL

Prrrca \/nl rrmo. 1_0.0 mL

LOQ Resu1t A

'7 4-87 -3 Chforomethane 0 . 50
1 4-83-9 Bromomethane 1.0
75-01-4 Vinyl Chloride 0.20
75-00-3 Chl-oroethane 0.2O
1 5-09-2 Methylene Chforide 1. 0
61-64-I Acetone 5.0
75-15-0 Carbon Disulfide 0.20
75-35-4 1,1-Dichforoethene 0.20
'15-34-3 l,l-Dichforoethane 0.20
156-60-5 trans-1,2-Dichloroethene 0.20
756-59-2 cis-1,2-Dichl-oroethene 0.20
61-66-3 Chloroform 0.20
101-05-2 1,2-Dichloroethane O.2O
78-93-3 2-Butanone 5.0
71-55-6 1,7,I-Trichforoethane 0.20
56-23-5 Carbon Tetrachforide 0.20
108-05-4 Vlnyl Acetate 0.20
75-2'7-4 Bromodichloromethane O.20
78-87-5 1,2-Dichloropropane O.20
10061-01-5 cis-1,3-Dichloropropene 0.20
19-OL-6 Trichforoethene O.2O
L24-48-1, Dibromochforomethane 0.20
79-00-5 1,L,2-'frichloroethane 0.20
77-43-2 Benzene 0.2O
7OO6L-02-6 trans-1,3-Dichloropropene 0.20
110-75-8 2-Chloroethylvinylether 1.0
'7 5-25-2 Bromoform 0 .20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
59I-18-6 2-Hexanone 5.0
L2'7-18-4 Tetrachl-oroethene O.2O'79-34-5 I,1-,2,2-Tetrachloroethane 0.20
108-88-3 Toluene 0.20
108-90-7 Chlorobenzene O.2O
100-41-4 Ethylbenzene 0.20
100-42-5 Styrene 0.20-75-69-4 Trichloroffuoromethane 0.20
76-13-1 L,L,2-Arichloro-1-,2,2-trif)-uoroethane0.20
1,79601,-23-1 m,p-Xylene 0.40
95-47-6 o-Xylene O.2O
95-50-1 1,2-Dichlorobenzene 0.20
541-73-1 1,3-Dichlorobenzene 0.20
LO6-46-7 l,4-Dichlorobenzene O.2O

< 0.50
< 1.0

< 0.2a
< 0.20
< 1.0
< 5.0

< 0.20
< o.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< o.20
< o.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 1.0

< 0.20
< 5.0
< 5.0

< 0.20
< 0.20

0.20
0.30

< 0.20
< 0.20
< o.20
< o.20
< 0.40

0.31
< o.20
< 0.20

o.24

U
U

U
U
U
U

U
U

U

U

U

U
U
U

U
U

U

U

U

U

U
U

U

U

U
U
U

U

U
U
U

U
U

U

U
U

U

U



ORGA}TICS A}IAIYSIS DATA SHEET
Volatiles by Purge & Trap cclMs-l'lethod SW8250C
Page 2 of 2

Lab Sample ID: VE22G QC Report No:
LIMS ID: 12-14526 Proiect:
Matrix: Water
Date Anafyzed: 0B/06/12 18:37

CAS Nunber Analyte

AIs:il:tb@
INCORPORATED

Samp1e ID: tfl-13D-073012
SAMPLE

VE22 -Landau As sociates
Cornwaff
0 0 0l_ 0 2 0 . 4 0 0 . 510

LOQ Resu]-t A

I0't -02-B
"7 4-88-4
1 4-96-4
107-13-1
563-s8-6
1 4-95-3
630-20-6
96-L2-B
95-78-4
110-57-6
108-67-B
9s-63-6
B7-68-3
106-93-4
7 4-91 -5
594-20-'7
l Aa-aa_o
98-82-8
103-65-1
108-86-1
95-49-B
106-43-4
9B-06-6
135-98-8
99-87 -6
104-51-8
120-82-r
91-20-3
87 -61-6

5.0
1.0

0 .20
1.0

0 .20
0.20
0.20
0.50
0.50
1.0

0 -20
0.20
0. 50
0.20
0.20
0.20
0.20
o.20
0 .20
0.20
0.20
0 .20
0 .20
0.20
0.20
0.20
0.50
0. s0
0. 50

Acrolei-n
Methyl lodide
Bromoethane
Acrylonitri-1e
1 - 1 -ni eh1 nrnnronong
Dibromomethane
L, I, I, 2 -Tetrachl-oroethane
1 ,-n.i hvnna-?-^L L!,1 ulyLvL,Lv J urrforopropane
1 , ?-Triah1nran? - cpane
trans-l-, 4 -DichJ-oro-2-butene
1, 3, 5-Trimethylbenzene
7, 2, 4 -'I r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochfo romethane
2 , 2-Dichloropropane
1 - 3-ni chl oronronang
IEopropylbenzene
n-Propylbenzene
Bromobenzene
2-Chforotoluene
4 -Chl-orotoluene
te rt-Butylbenzene
sec-Butylbenzene
4- Isopropyltol-uene
n-Butylbenzene
L, 2, 4 -T r ichlorobenzene
Naphthalene
L , 2 , 3-Trichl-orobenzene

Reported in pglL (ppb)

Volati].e Surrogate Recovery

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 U
< 0.50 u
< 0.50 U
< 1.0 u

< o.20 U
< o.20 u
< 0.50 U
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 U

0.40
< 0.20 u
< 0.20 U
< 0.20 u
< 0.20 u
< 0.20 u

o .66
< o.20 u

0.33 B
< 0.50 u

0. 66
< 0.50 u

recovered from an

i n fha nra<anno nf

2 -Chf oroethylvinylether
rc i d nraqorrzad q:mnl a

d4-7,2-Dichl-oroethane 101?
d8-Toluene 98. B?
Bromofluorobenzene 103?
dA-I,2-Dichforobenzene 1058

is an acid l-abi1e compound and mav not be

EPA SW-846 indicates that vinyl chloride and styrene may degrade
acid preservative.



ORGAITICS AI\rAlYSfS DATA SHEET
Volati-les by Purge & Trap GClMS-Method SW8260C
Page 1, of 2

Arstils*@
INCORPORATED

Sanple ID: IW{-DUP-O73OL2
SAMPLE

Lab Sample ID: VE22H
LIMS ID: L2-L4521
Matrix: Water
Data Ref ease Authorized\t\i\"l
Reported : 08 / I0 / 12

Instrument,/Anaf vst : NT2/PKC
Date Analyzed: Og/OA/V 19:03

CAS Nudber Analyte

rl1- trannrt- tiTn. tr\22-Landau AssociatesYv r\vtsv!

Project: Cornwal-l-
0001020.400.510

Date Sampled: 01 /30/L2
Date Received: 01 /31/12

S:mnl c Amnrrnj- : 10.0 mL
Drrraa \/n r,rma. 10.0 mL

LOQ ReEult a

1 4-81 -3 Chloromethane 0 . 50
1 4-83-9 Bromomethane 1. 0
75-01-4 Vinyl Chloride 0.20
75-00-3 Chl-oroethane 0.20
15-09-2 Methylene Chforide 1.0
61-64-I Acetone 5.0
75-15-0 Carbon Disul-fi-de 0 -2O
75-35-4 1,1-Dichl-oroethene 0.20
75-34-3 1, 1-Dichloroethane 0 .20
156-60-5 trans-1-,2-Dichloroethene O.20
756-59-2 cis-1,2-Dichloroethene 0.20
67-66-3 Chl-oroform 0.20
L01-06-2 1,2-Dichloroethane 0.20
78-93-3 2-Butanone 5. 0
71-55-6 1, l-,1-Trichloroethane 0.20
56-23-5 Carbon Tetrachloride O.2O
108-05-4 Vinyl Acetate 0.20
15-21-4 Bromodichloromethane O.2O
18-81-5 1,2-Dichloropropane O.2O
10061-01-5 cis-1,3-Dichloropropene O.20
79-07-6 Tri-chforoethene 0.20
124-48-I Dibromochloromethane 0.20
7 9-00-5 !, I,2-'lrichloroethane 0 , 20
'lL-43-2 Benzene O.2O
1006I-02-6 trans-1,3-Dichloropropene O.20
1l-0-75-8 2-ChloroethyJ-vinylether 1.0
'75-25-2 Bromoform 0.20
108-10-l- 4-Methyl-2-Pentanone (MIBK) 5.0
591-18-6 2-Hexanone 5.0
L27-1,8-4 Tetrachloroethene 0.20
19-34-5 t,L,2,2-Tetrachloroethane 0.20
108-88-3 Tol-uene O.2O
108-90-7 Chlorobenzene 0.20
L00-41,-4 Ethylbenzene 0.20
100-42-5 Styrene 0.20
15-69-4 Trlchlorofl-uoromethane 0.20
7 6-13-7 I , I , 2-TrichJ-oro- 1, 2 , 2-Lrifluoroethane 0 . 2 0

t796OL-23-1 m,p-Xylene 0.40
95-47-6 o-Xylene 0.20
95-50-L l,2-Dichlorobenzene 0.20
541-73-1 1,3-Dichl-orobenzene O.20
tO6-46-7 l,A-Dichlorobenzene O.2O

< 0.50
< 1.0

< 0.20
< o.20
< 1.0
< 5.0

< 0.20
< 0.20
< o.20
< 0.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0,20
< 0.20
< o.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0-20
< 0.20
< 1.0

< o.20
< 5.0
< 5.0

< 0.20
< 0.20
< 0.20

3.4
< 0.20
< 0.20
< o.20
< 0.20

1.1
o.52

< 0.20
< 0.20

0.38

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U
U

U

U

U

U
U
U
U

U

U

U

U

U
U

U

U

U

U

U

U

U
U



ORGANICS AI\IALYSIS DATA SHEET
Vo]-ati]-es by Purge t Trap cc/Ms-Method
Page 2 of 2

Lab Sample fD: VE22H
LTMS IDz L2-1452'7
Matrix: Water
Date Analyzed: 08/06/1-2 19:03

CAS Nutnber Analyte

Ar$n8r!@
INCORPORATED

SanpJ.e ID : I'19I-DUP-073012
SAI"!PLE

YE22-Landau As sociates
CornwaII
0001020. 400. s10

tOQ Result A

sw8260c

f)t'- Ronar1- lrTn.
Prnian1-.

2-Chloroethylvi-nylether
:ni rl nroqarrrorl <:mnl a

Acrofein
!rv errJ

Bromoethane
Anrrrl nni f ri I a
'l - -l 

-D i ch I oronroneng
Dibromomethane
1 . 1 . 1 - 2-Te+rechl n1gglh3ngL' L' L'

1 t-ni }- rnna-?-nh l ,L,- uLvLvL..- - -"'oropropane
1 , ?-nri al.r 1 nranv,L' Lt J 'opane
trans- J-, 4 -D j-chloro-2 -butene
1 . ? - 5-Trimcfhrrl han2glg
L' J' J

1, 2, 4 -T r imethylbenzene
Hexachlorobutadi-ene
H:ih\/t6n6 ttrhrnmf da

B romochlo romethane
2 , 2-Dichloropropane
'I - 3-ni ch 1 oron ronang
Tqnnrnnrrl l.ranzana

n-Dr^nr'1 l.'an zana

Bromobenzene
2 -Chl-orotoluene
4 -Chl-orotoluene
f orf -Rrrl- rrl hanzana

sec-Butylbenzene
4 -Isopropyltoluene
n-Rr1f \71l.ranzano

1 a A-4-: ahl^vah^,L t a, a- L !furrruruuenzene
lrl:nhf hr'l ana

1 - ? - ?-Tri chl orol-ren2gng

Ponnrforl in ttn/f. 1nnl.r\uvu rrr tsYl ! \yyvl

Volatil"e Surrogate Recowery

d4 -L, 2-D lchloroethane
dB-Toluene
Bromo f luo robenz ene
d4 -L, 2 -Dichlorobenzene

is an acid labile compound

101s
100u
101?
1022

and marr nrrf he recovered from an

707 -02-B
1 4-88-4
1 4-96-4
to1 -13-7
563-58-6
'7 4-95-3
630-20-6
96-L2-B
96-18-4
l-10-57-6
108-67-B
95-63-5
B7-68-3
106-93-4
1 4-91 -5
594-20-1
L42-28-9
9B-82-B
103-65-1
108-86-1
95-4 9-B
L06-43-4
98-06-6
135-98-8
99-87 -6
104-51--B
L20-82-L
9r-20-3
81 -6r-6

5.0
1.0

0.20
1.0

0.20
0.20
0.20
0.50
0.50
1.0

0.20
0 .20
0.50
0.20
o .20
0.20
0.20
o -20
0.20
o .20
o.20
0.20
0 .20
0.20
0.20
0.20
0.50
0. 50
0.50

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 U

< 0.20 u
< o.20 u
< 0.20 u
< 0.50 U
< 0.50 U
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< o.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.20 u

0.46
< 0.20 u
< 0.20 u
< 0.50 U
< 0.50 u
< 0.50 U

EPA SW-846 indicates that vinvl-
rnirl nraqarrraf irra

ch l nr'i do anrl <i\7rano m:rr danrada i n f ho nracanca nf

FORM I



fiis5nstb@
INCORPORATEDORGAT\UCS AT\TALYSIS DATA SHEET

VolatiLes by Purge & Trap GClMS-Method
Paqe \ of 2

Lab Sample fD: VE22I
LIMS ID z ]2-L4528
Matrix: Water
Data Release AuthorizedtN
Reported: 08 / I0 / 1-2

Instrument/Analyst : NT2 /PKC
Date Analvzed: 08/06/12 19:30

CAS Nurnber Analyte

sw8250c SampJ-e ID: Trip Blanks
SAI4PI,E

QC Report No: VB22-Landau Associates
Pro j ect: Cornwall-

000]-020.400. s10
Date Sampled: 0'7 /30/1.2

Date Received: 01 /3L/L2

Samnl e Amorrnf : 1-0.0 mL
Purqe Vofume: 10.0 mL

LOQ Resu]-t a

't 4-81 -3
'14-83-9
7 5-01,-4
75-00-3
7 5-09-2
61 -64-I
75-1s-0
75-35-4
75-34-3
1s6-50-5
\56-s9-2
67 *66-3
L01 -06-2
7B-93-3
71-55-6
56-23-5
108-05-4
'7 5-2'7 -4
78-81 -5
100 61-01-5
7 9-0I-6
L24-48-r
7 9-00-5
11,- 43-2
L0061-02-6
110-75-B
"t 5-25-2
108-10-1
591-78-6
rz"t -LB-4
7 9-34-5
108-BB-3
108-90-7
100-41-4
r00-42-5
1 5-69-4
7 6-L3-r
r7 960t-23-r
95-47 -6
95*s0- 1
54r-1 3-r
r06- 46-'7

< 0.50
< 1.0

< 0.20
< 0.20
< 1.0
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0-20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< o.20
< 0.20
< 0.20
< 1.0

< o.20
< 5.0
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< o.20
< 0.20
< 0.20
< 0.40
< 0.20
< o.2a
< 0.20
< 0.20

Chl-oromethane 0. 50
Bromomethane 1.0
\/i nru I Ch l ori dc 0.20
Chloroethane O.2O
Mcthrrlene ChlnrirJe 1.0
Acetone 5.0
Carbon Disul-fide 0.20
1,1-Dichloroethene O.2O
1,1-Dichloroethane 0.20
trans-1r 2-Dichforoethene 0.20
cis-1,2-Dichl-oroethene O.20
Chloroform O.2O
1,2-DichJ-oroethane 0.20
2-Butanone 5.0
1-'l -1-Trichloroet[3pg O.2O
Carbon Tetrachforide O.2O
V'i nrzl AcFJ- aie O.2O
Bromodichloromethane O.2O
1,2-Dichloropropane 0.20
cis-l,3-Dichloropropene O.2O
Trichloroethene O.2O
Dibromochloromethane 0.201 1 t_m-i ^L r ^-^^+hane o .20t, Lr -

Benzene O.2O
trans-1,3-Dichforopropene 0.20
2-Ch I oroethrrl rli nrzlglfte1 1 . 0
Bromoform O.2O
4-Methyl-2-Pentanone (MIBK) 5. 0
2-Hexanone 5.0
Tetrachloroethene O.20
I,L,2,2-Tetrachl-oroethane O.20
Tol-uene O.20
Chl-orobenzene O .20
F,f hrrl lrcnzpna 0.20
Styrene O.2O
Trichlorofluoromethane O.2O
I, L, 2 -I r t-chloro- 1, 2, 2- tr ifluoroethane 0 . 2 0
m,p-Xylene 0.40
o-Xylene 0.20
1,2-Dichlorobenzene A.2A
1 - i-Di ch l orokronzorlg O.2O
1,4-Dichlorobenzene O.2O

U

U

U

U

U

U

U

U

U

U
U

U

U

U

U

U
U

U

U

U

U

U

U

U

U
U

U

U
U

U

U

U

U
U

U
U
U

U

U
U

U

U

FORM I



f,rsbfiseb@
INCORPORATEDORGANICS A}IAT,YSIS DATA SHEET

Volatiles by Purge & Irap GClMS-Method SW8260C
Paqe 2 of 2

Lab Sample ID: VE22I
LIMS ID: L2-14528
Matrix: Water
Date Anal-yzed: 08/06/72 19:30

Samp1e ID: Trip BJ.anks
SAI{PLE

QC Report No: VE22-Landau Associates
iroject: Cornwatl

0001020.400.510

LOQ Result aCAS Nurnber Analyte

]-01 -02-B
1 4-BB-4
1 4-96-4
107-13-1
s63-5B-6
'7 4-95-3
630-20-6
96-L2-B
96-rB-4
110-57-6
108-67-B
95-63-6
B7-68-3
106-93-4

594-20-"7
]-42-28-9
9B-82-B
103-65-1
108-86-1
95-4 9-B
LO6-43-4
9B-06-6
135-98-8
99-81 -6
104-51-8
L20-82-1
91-20-3
87 -6L-6

5.0
1.0

0.20
1.0

0.20
0.20
0.20
0.50
0. 50
1.0

0.20
0 .20
0.50
0.20
o .20
0.20
o.20
o.20
0.20
0.20
0 -20
0.20
0.20
0 .20
0.20
0.20
0.50
0.50
0.50

Acrolein
!rv urlf

Bromoethane
AcrrrlaniIri Ia
1 1 -ni ch 1 nrnnronoqg
Dibromomethane
7, L, I, 2-I etr achloroethane
1 t-ni 1^'za-^-?-ah l,.- - -^.-Jropropane
1 ? ?-rFri nh l nrnnrz

trens--1 - 4-Fti ehl oro-2-butene
'l . 3 . 5-Tri mol. hrrl l-tenzene
I, 2, 4 -I r imethyf benzene
Hexachlo robutadi ene
Ethylene Dibromide
B romoch I orome thane
2 ) -^; nh"l nrnnrnn:zr -ts - -y*.le-l 

- 3-ni ch1 oronronarlg
Isopropylbenzene
n-Drnnrrl han zana

Bromobenzene
2 -Chl-orotoluene
4 -Chl-orotoluene
f arJ- -Rrrf rrl l-ranzano

<on-Rrrf rrl hanzana

d-Tqanrnnrzl f nl rrana

n-Rrrtrrl hanzanar1 !u uJ

I, 2, 4-I r ichlorobenzene
1r'lrnhf h: I ana

1 - 2 - ?-Tri ch I ornlron2gng

Reported in pg/L (ppb)

Vo1atiJ.e Surrogate Recowery

< 5.0 U
< 1.0 U

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 0.50 u

recovered from an

i n the nrcscnce of

d4-I,2-Dichloroethane 10L8
d8-Toluene 99. 5?
Bromofluorobenzene I02Z
d4-1,2-Dichl-orobenzene 105%

2-Chloroethylvinylether is an acid labile compound and may not be
acid preserved sample.

EPA SW-846 indicates that vinyl chforide and styrene may degrade
:cid nroqorrraf irra

FORM I



Alsbf;Srb@
INCORPOR/\TEDORGAI{ICS ANAI,YSIS DATA SHEET

Volatiles by Purge & Trap GC/MS-Method SW8260C
Page I of 2

Lab Sample ID: MB-08 0'7 L2A
LIMS ID: 12-14520
Matrix: Water \^
Data Refease Authorized: \\fW
RonnrfcrJ. nR/1O/12vv/ +v/

Instrument/AnaLyst : NT2/PKC
Date Anaf yzed; 08 / 01 / 1-2 II z 56

SampJ.e rD: MB-08O7L2A
METHOD BI,ANK

QC Report No: VE22-Landau Associates
Project: Cornwaff

0001020.400. s10
D:te Samnled: NA

Date Received: NA

S:mnl e Amnrrnt : 1_0.0 mL
Drrrna \/n r rrma. 1_0.0 mL! srYv

LOQ Result aCAS Nudber Analyte

1 4-81 -3 Chloromethane 0 . 50
7 4-83-9 Bromornethane 1. 0

75-0L-4 Vinyl Chloride 0.20
75-00-3 Chl,oroethane 0.20
75-09-2 Methyfene Chloride 1. 0
6'l -64-I Acetone 5 . 0
75-15-0 Carbon Dlsuffide O.2O
15-35-4 1,1-Dichloroethene 0.20
'15-34-3 1,1-Dichloroethane 0.20
156-60-5 trans-1,2-Dichloroethene 0.20
L56-59-2 cis-1,2-Dichl-oroethene 0.2A
67 -66-3 Chloroform 0 . 20
I0'l-06-2 1,2-Dichloroethane 0.20
78-93-3 2-Butanone 5. 0
1t-55-6 L,L,1--Trichl-oroethane 0.20
56-23-5 Carbon Tetrachforide 0.20
108-05-4 Vinyl Acetate O.2O
'15-21-4 Bromodichloromethane O.2O
78-8'7-5 7,2-Dichloropropane 0.20
10061-01-5 cis-1.3-Dichloropropene 0.20
79-0t-6 Trichloroethene O.2O
124-48-L Dibromochl-oromethane 0.20
7 9-00-5 I,1,,2-Trichl-oroethane 0 . 20
1L-43-2 Benzene O.20
10061-02-6 trans-1-,3-Dichl-oropropene O.20
110-75-B 2-Chloroethylvinylether l-.0'15-25-2 Bromoform 0.20
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0
591-78-6 2-Hexanone 5. 0
L21-LB-4 Tetrachloroethene 0.2O
79-34-5 L,L,2,2-Tetrachl-oroethane O.20
108-BB-3 Toluene O.20
108-90-7 Chlorobenzene O.20
100-41-4 Ethylbenzene 0.20
700-42-5 Styrene O.2O
75-69-4 Trich-loroffuoromethane 0.20
16-L3-t 1,L,2-Trrchloro-l-,2,2-trifluoroethane0.20
11960I-23-1 m,p-Xylene 0.40
95-47 -6 o-Xylene O .20
95-50-1 1.2-Dichlorobenzene 0 .20
54L-73-L 1,3-Dichlorobenzene O.2O
L06-46-1 1,4-Dichlorobenzene O.2O

< 0.50
< 1.0

< 0.20
< 0.20
< 1.0
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< o.20
< 0.20
< 0.20
< 0.20
< o.20
< 0.20
< 1.0

< 0.20
< 5.0
< 5.0

< o-20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< o.20
< 0.40
< o.20
< 0.20
< o-20
< 0.20

U

U

U
U
U

U

U

U

U

U

U

U
U

U

U

U

U

U

U

U

U

U

U

U

U

U
U

U
U

U

U

U
U

U

U

U

U

U

U

U

U
U

FORM I



Arssffsrb@
INCORPORATEDORGANICS A}.IAIYSIS DAIA SHEET

Volatiles by Purge & Trap GClMS-Method SW8260C
Page 2 of 2

Sanple ID: MB-08O7L2A
METHOD BLANK

VE22-Landau Associates
Cornwal-f
0001020.400.510

LOQ Result a

Lab Sample ID: MB-0801I2A
LIMS TD L2-),4520
Matrix: Water
Date Analyzed: 08/01/12 11:56

CAS Nuniber Analvte

Of- P ana r]- \ln .

Proj ect :

r07 -o2-B
1 4-BB-4
7 4-96-4
107-13-t-
563-58-5
1 4-95-3
630-20-6
96-72-B
96-78-4
110-57-6
108-67-B
9s-53-6
B1 -68-3
106-93-4
'1 4-91 -5
594-20-'7
I42-28-9
98-82-B
103-65-1
108-86-1
95-49-B
106-43-4
9B-06-6
135-98-B
99-B't -6
104-s1-B
1,20-82-r
91-20-3
81 -6L-6

5.0
1.0

0 .20
1.0

0.20
0.20
0 .20
0. 50
0.s0
1.0

0.20
o .20
0. s0
0 .20
0.20
0.20
o.20
0 .20
0.20
0 .20
0.20
0.20
o.20
0.20
0.20
o.20
0. s0
0.50
0.50

Acrolein
Mat- hrr'l Tnd i da

Bromoethane
Anrrzl nni f ri l6

1, 1--Dichloropropene
Dibromomethane
7, L, L, 2-Tetrachloroethane
1 t-ni l-.r^-n- ?-^l-' l zL,L p!vLv!,,- - -,,,Jropropane
r, z, 5- rrrcn-Loropropane
trans-1, 4 -Dichloro-2-butene
1 - ? 5-Tri mcf hrr'l hcnzene

L' J' J

I, 2, 4 -T r imethylbenzene
Hexach-l orobutadi ene
Ethylene Dibromide
Bromochl oromethane
2 , 2-DichLoropropane
1 - ?-ni ch1 nrnnrnnarlg
I sopropylbenzene
n-Drnnrrl l.ranzanaLL L Lvyl

Bromobenzene
2-Chforotofuene
4 -Chforotofuene
f arJ- -F.rrl-rrl l.ranzana
qon-Rrrf rr'l l-ran z ano

4 -Isopropyltoluene
n-R.rrf rr'l Lranzana

I, 2, 4-T r ichl-orobenzene
\Tanhf hr'l ana

r, z, J- r'rrcn_LoroDenzene

Reported in pgll, (ppb)

Volatile Surogate Recovery

< 5.0 U
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.50 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 U
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 0.50 u

d4-1,,2-Dichloroethane 98.72
d8-Toluene 96.'le"
Bromofluorobenzene 97.'72
d4-1,2-Dichforobenzene 100U

FORM I



Arssfis*@
INCORPORATEDORGAI{ICS ANAIYSIS DATA SHEET

Volatiles by Purge & Trap GClMS-Method SW8250C
Pase I of 2

Sample rD: MB-08O6L2A
METHOD BI,ANK

QC Report No: VE22*Landau Associates
Project: Cornwal-f

0001020.400. s10
Data S:mnled. NA

Date Received: NA

Samnle Amorrnf : 10.0 mL
Prrrce Vnl rrme: 10.0 mL

],oQ Resu].t A

Lab Sample ID: MB-080612A
LIMS ID:. 1,2-L452L
Matrix: Water
Data Release AuthorizedtTNJ
RenorterJl- OB /1 O /72

Tnsf rrrmenf /Anal vst: NT2/PKC
Date Analyzed:. 08/06/12 10:53

CAS Nurnber Analyte

't 4-81 -3
1 4-83-9
75-01-4
75-00-3
7 5-09-2
61 -64-t
?5-15-0
75-35-4
1 5-34-3
1 s 5- 60-5
156-59-2
67 -66-3
1,07 -06-2
7 B-93-3
7 1-55-5
56-23-5
108-05-4
1 5-21 -4
7B-87-5
10061-01-s
'7 9-07-6
t24-48-r
7 9-00-s
7 1-43-2
10061-02-6
110-75-B
1 5-25-2
10 8- 10- 1-

59I-1 B-6
r21 -IB-4
1 9-34-5
108-BB-3
108-90-7
100-41-4
r00-42-5
1 s-69-4
-t6-L3-L
L'7 9601,-23-1
95-41 -6
95-50-1
541-73-1
LO6- 45-'1

< 0.50
< 1.0

< 0-20
< 0.20
< 1.0
< 5.0

< o.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0-20
< 0.20
< 1.0

< 0.20
< 5.0
< 5.0

< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.20
< 0.40
< 0.20
< 0.20
< 0,20
< 0.20

Chl,oromethane 0. 50
Bromomethane 1.0
Vinyl Chl-oride O.2O
Chloroethane O.2O
Mcthrrl cna Ch l ori clg 1.0
Acetone 5. 0
Carbon Disulfide 0.20
1,1-Dichloroethene O.2O
1,1-Dichloroethane 0.20
trans-l,2-Dichloroethene O.2O
ci s-1 .2-lti ch l oroethene O.2O
Chl-oroform O.2O
3-,2-Diehloroethane 0.20
2-Butanone 5. 0
1 1 1 -n,i ^h r ^v^^+hane o.2oL' L' L

Carbon Tetrachforide O.2O
Vi nvl Accf al-e O .20
Bromodichl-oromethane 0.20
1,2-Dichloropropane O.2O
cis-1,3-Dichloropropene 0.20
Trichloroethene O.2O
Di-bromochloromethane 0.20
1 -1 -2-Tri chl nrootfi6ng 0.20L' !t 

-

Benzene 0.20
trans-1,3-Dichloropropene 0.20
2-Chl orocthrzl rri nrrlgl[e1 1. 0
Bromoform O.2O
4-Methyl-2-Pentanone (MIBK) 5.0
2-Hexanone 5. 0
Tetrachl-oroethene O.2O
!,1,2, 2-Tetrachloroethane 0 .20
Tol-uene O.2O
Chlorobenzene O.2O
F.thrr1 lrenzone 0.20
Styrene O.2O
Trichlorofluoromethane 0.20
t , I ,2-Trichloro- 1 ,2 ,2-trifluoroethane0 , 2 0
m, p-Xylene 0. 40
o-xyl-ene 0.20
1,2-Di-chlorobenzene O.2O
1,3-Dichlorobenzene 0.20
1,4-Dichlorobenzene O.2O

U

U

U

U

U

U

U

U
U

U

U
U
U

U

U

U

U

U

U

U
U

U

U

U

U

U

U

U
U
U

U
U

U

U
U

U

U

U

U

U

U
U

FORM I



Ar3bffseb@
INCORPORATEDORGANICS AI{AIYSIS DATA SHEET

Volatiles by Purge & Trap GClMS-Method SW8260C
Paqe 2 of 2

Lab Sample fD: MB-0806L2A
LIMS ID: 12-L452L
Matrix: Water
Date Anafyzed: 08/06/!2 10:53

SampJ-e fD: MB-08O6L2A
METHOD BI"ANK

QC Report No: VE22-Landau Associates
Project: Cornwafl

0001020.400.510

LOQ Result ACAS Number Ana1yte

L07 -02-B
1 4-88-4
7 4-96-4
107-13-1
563-58-6
'7 4-95-3
630-20-6
96-12-B
96-rB-4
110-57-6
10B-67-B
95-63-6
87-68-3
106-93-4
7/-O?-(

594-20-7
1,42-28-9
9B-82_B
103-65-1
108-86-1
9s-4 9-B
106-43-4
9B-06-6
135-98-B
99-81 -6
104-s1-8
L20-82-L
91-20-3
8"7 -5r-6

Acrofein
Maf lrrrl Tad i da

Bromoethane
Acrrrlnni+ri Ia
1 1 -n 

j al-r'1 nrnnrnnangLt L vLvLtLv

Dibromomethane
I, 1, I, 2-Tetrachloroethane
1 2-ni Lrrnma-?-ahl,,,- - -,,-cropropane
1 , ?-Tri nh 1 nrnnr, * cpane
trans-1, 4-Dichloro-2-butene
1 ? . 5-'l'r'imathru l l'ronZene
L' J' J

I, 2, 4 -T r imethyl-benzene
Hexachlorobutadiene
Ethylene Dibromide
Bromochl- o romethane
2 - 2-ni ch1 aranroneng
1 ?-n.i ah l arnnrnnrr

- -y- -Y*;le
T q nn rnnrr 'l han z an a

n-Drnnrr'l l.ranzana

Bromobenzene
2-Chforotoluene
4 -Chforotofuene
f arf -Rrrf rr'l kronzano
<an-Rrrl- rr'l lron zana

4 -Tsopropyltoluene
n-Butylbenzene
L, 2, 4'Tr ichlorobenzene
Nlanhf h: l anc
1 - 2 - 3-Tri ch1 nrolron2gng

Reported in FqlL (ppb)

VolatiJ-e gurrogate Recowery

d4-1,,2-Dichl-oroethane 99.'7%
d8-Tol-uene 98. 98
Bromofl-uorobenzene 98.42
d4-1-,2-Dichlorobenzene 101%

5.0
1.0

0.20
1.0

0 .20
0.20
0 .20
0. 50
0.50
1.0

0.20
0.20
0 .50
0 .20
0.20
0 .20
o .20
o.20
o.20
0 .20
0 .20
0 .20
0.20
o .20
o .20
0.20
0.50
0.50
0. 50

< 5.0 u
< 1.0 u

< 0.20 u
< 1.0 u

< 0.20 u
< 0.20 u
< 0.20 u
< 0.50 u
< 0.50 u
< 1.0 u

< 0.20 u
< 0.20 u

0. 45 ,J

< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< o.20 u
< 0.20 u
< 0.20 u
< 0.20 u
< 0.20 u

0.15 .7
< 0.50 u
< 0.50 u
< 0.50 u

FORM I



I

firs5fi:*@
INCORPORATED

Matri-x: Water

VOA SURROGATE RECOVERY SI'MMARY

Of- R ann rf ItIn .

Dt'Ai 6^l- .
VE22-Landau Associates
Cornwal-l-
0001020.400.510

ARI ID C].ient ID PV DCE TOL BFEI DCB TOT OUT

MB-080712A
LCS-0807124
LCSD-0801L2A
VE22A
MB-080612A
LCS-080612A
LCSD-080612A
VE228
VE22C
VE22D
VE22E
VE22E
v rrz Lu
VE22H
VE22I

Method Bfank
Lab Control-

vr vsy

MW-15D-073012
Method Bfank
Lab Controf
lav 9vltu!uf uuP
MW-16S-073012
MW-15S-073012
MW-14S-073012
MW-13S-073012
MW-14D-0730L2
MW-13D-073012
MW-DUP-073012
Tri-p Blanks

10 98.72
10 99 .9eo
10 101%
10 99.22
10 99.72
10 99.02
10 100%
10 99.22
10 100%
10 101%
10 99.52
10 100?
10 101%
10 101?
10 101%

100%
99 .92

lo2%
101?
101%
100%
101?
1022
100?
1_05%

L04Z
L02eo
1058
ro2z
105?

QC LIMITS

( 80-130 )

( 80-120 )

( 80-120 )

( 80-120 )

96.'7e"
99.22
99.8%
9'l .2eo
98 .9e"
99 .6e"

100?
97.92
99.0?
98 .Aeo

98.3s
98 .92
98.8?

100%
99 .52

97 .12
98 .6e"
99.0%
91 .42
98 .4e"
99 .92

100?
100?
L042
L02%
103%
1038
103 %

t_ 01%
1"022

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

sw8260c
(DCE) : d4-7, 2-DichToroethane
(TOL) : d8-Tofuene
(BFB) : Bromoffuorobenzene
(DCB) : d4-1, 2-Dichlorobenzene

LCS/MB LIMITS

(80-120)
(80-120)
( 80-120 )

( 80-120 )

Prep Method: SW5030B
Log Number Range: 12-L4520 Lo I2-I4528



ORGAI\UCS AI{ALYSIS DATA SHEET
Volatiles by Purge & Trap GC/f"tS-Method SW8260C
Page I of 2

Sample ID: LCS-080712A
I.AB CONTROL

QC Report No: VB22-Landau Associates
Project: Cornwall-

0001020.400.510
Deta S:mnled: NA

Date Recei-ved: NA

Ars8ilSeb@
INCORPORATED

SAMPLE

Lab Sample ID: LCS-0801I2A
LIMS ID z 72-14520
Matrix: Water
Data Refease Authorizedr\t\i
KeporEeo2 u6/ ru/ rz

f nstrument,/Anaf yst

Flal-a An:1 ttzarl

Analyte

LCS: NT2lPKC
LCSD: NT2/PKC

08/01 /12 L0z25
08 / 01 / 1-2 70 :52

Sample Amount LCS:
LCSD:

Purge Vofume LCS:
LCSD:

Spike LCS
LCS Added-LCS Recovery

LCS:
LCSD:

10. O mL
10.0 mL
10.0 nL
10.0 mL

LCSD
Spike LCSD

Added-LCgD Recovery RPD

Chforomethane 8.72
Bromomethane 8.94
\/inl/l f-h1oridc B.94
Chforoethane 9. 00
Methrrl enc Ch l ori cie B . 84
Acetone 45.5
Carbon Disul-fide 9. 30
1 - 'l -ni ch l oroof hene 9. 33
1 - 1 -Di ch l orooth:nc 9.29
trans-1,2-Dichloroethene 8.73
cis-l,2-Dichl-oroethene 8.99
Chloroform 9 .43
7,2-Dichloroethane 9.63
2-Butanone 45.3
1 1 1 -Tri eh l nrncf\6ng 9. 65
Carbon Tetrachloride 9. BB
Vi nvl Acetate B. B0
Bromodichloromethane 9.'79
1,2-Dichloropropane 9.24
cis-1, 3-Dichloropropene 9 .61
Trlchforoethene 9.58
Dibromochl-oromethane 10.3
1-1.2-Tri chlnroefl'13ng 9.59
Benzene 9. 31
trans-l, 3-Dichloropropene 9.'7 4

2-Chloroethylvinylether 9.04
Bromoform 10.4
4-Methyl-2-Pentanone (MIBK) 46.5
2-Hexanone 47.9
Tetrachloroethene 10.0
LtI,2,2-Tetrachforoethane 9.41
Toluene 9.51
Chlorobenzene 10. 1
Ethrr'llrenzono 9.9L
Styrene 10.0
Trichlorof .luoromethane 9. 90
L,7,2-Trichloro-1, 2, 2-trifluoroetha 9.56
m,p-Xylene 20 -3
o-Xylene 10. 1
1-,2-Dichlorobenzene 9.9L
1 - 3-ni ehi orobonzcrlg 9.9I
1,4-Dichlorobenzene 9.96
Acrolein 42.0 Q
Methrr] Todidc 9.58
Bromoethane 9.56
Aerr;lonifri]c 8.43
1 l-nichlarnnrnnorlg 9.48!vy!vyur

Dibromomethane 9.12

10.0
10.0
10. 0
10.0
10.0
50.0
10.0
10. 0
10.0
10.0
10.0
10. 0
10.0
50. 0
10.0
10. 0
10. 0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10. 0
10. 0
10.0
50.0
50. 0
10.0
10.0
10.0
10. 0
10. 0
10. 0
10. 0
10. 0
20 .0
10. 0
10. 0
10.0
10.0
50 .0
10.0
10.0
10. 0
10. 0
10. 0

87.22
B9 .42
89 .42
90. 0t
88.4?
9t_.0?
93.0U
93.32
92 .9%
87.3?
B9 .92
94.32
96.3%
90 .62
95.52
98. B8
BB. O8
9"1 .9'.2
92.42
96.12
95. B3

103?
95 .92
93.r2
91 .42
90.4%

r0 4z
93.0?
9s. B?

1008
94.72
95.'72

101?
99. 1?

100s
99. 0%

95. 6%

r02%
1019

99.72
99.r2
99.62
84 .09
95. B?
95. 6%

84.3%
94.8%
91.22

B .42
B. 87
B .61
8.75
8.50
45 .6
8.96
9.12
8.95
8.56
8.73
9.TL
o q/

44.1
9 .25
9 .15
B. s5
o q/l

9.r4
9.35
o /?
9 .84
9. 35
9 .20
9 .52
8.11
9. Bs
45.8
46.1
9.56
9 .28
9. 36
9.'72
9. s6
o Aa

9.50
9.L4
19. 6
9.86
9. 90
9.14
9.1I
41.4 Q
9 .23
9.20
8.34
9.31
9. 65

L0.0
10.0
10.0
10.0
10.0
50.0
10.0
10.0
10.0
l_0.0
10. 0
10. 0
10.0
50. 0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
L0 .0
10.0
50.0
50. 0
10.0
10.0
10.0
10. 0
10.0
10.0
10.0
10.0
20 .0
10.0
10.0
10.0
10.0
50. 0
10.0
10.0
10.0
10.0
10. 0

84.22 3.5%
BB.7? 0.8?
86.12 3. 1%

87. s3 2.BZ
Bs.0? 3. 9?
91.22 0.22
89. 6Z 3 .'tZ
9t.22 2.32
89.59 3.'7e"
85. 6? 2.0e"
87 . 3? 2 .92
9L.r% 3.5%
95.42 0. 9U

89.42 1. 32
92.52 4.2%
9'7.5% 1.3%
85. 6? 2.8%
95.4% 2.62
9L.4% t_. 1"8

93.5C 2.72
94 .32 r.6Z
98.42 4 .62
93.5? 2.52
92 .02 7 .2e"
95.22 2.32
B't.1% 3.0%
98.5? 5.4?
9r.62 1.5?
92.22 3. B%

95.62 4 . 5%

92.82 2.02
93 .62 2 .2e"
91 .2% 3. B?
95 .62 3. 6?
94.22 6.0?
95.0? 4.LZ
9L.42 4 . 5?
98.02 3.5?
98. 6? 2.42
99.0? 0. 1?
9'7.42 1,.12
91.72 2.52
82.8? 1. 4B
92.3% 3.12
92.02 3. B?
83.42 1,.1,%
93.l_? 1. B%

96.52 O.'7%



ORGAI\IICS AITALYSIS DATA SHEET
Volatiles by Purge & Trap GClMS-Method SW8250C
Pase 2 of 2

Samp1e ID: LCS-080712A
I"AB CONTROL

QC Report No: VE22-Landau Associates
eroject: Cornwafl

0 0 0 r.0 2 0 . 4 0 0 . 510

i}$il:lb@
INCORPOR/\TED

SAI'{PLE

Lab Sample fD: LCS-0801L2A
LIMS ID: I2-I4520
Matrix: Water

AnaJ.yte LCS
Spike LCS

Added-LCS Recovery
Spike

LCSD Added-LCSD
LCSD

Recovery RPD

I, L, L | 2-Tetrachf oroethane
L , 2-Dibromo-3 -chloropropane
1 ? ?-Tri al-'l aranr.L' L' a -Jpane
trans-1, 4 -Dichl-oro-2 -butene
1, 3, 5-Trimethylbenzene
L, 2, 4 -T r imethylbenzene
Hexachl-o robutadi ene
Ethylene Dibromide
Bromochf oromethane
2 ,2-Dichloropropane
1 - ?-ni ch1 ornnronarlg
Tcanrnnrr'l l-ranzana

n-Dranrrl han zana

Bromobenzene
2-Chlorotofuene
4 -Chforotofuene
l-art -Rrrf rr'l hon zona
c an -P.rr f rr'l lnon z ano

4 - I sopropyltoluene
n-Rrrl. rr'l hanzona

L, 2, 4 -'t r ichlorobenzene
11^^L+L ^ 1 ^n^r\oPrrulrorErrY
L , 2 , 3-Trichl orobenzene

10.3
8. 63
9.89
9.3s
9 .91
10. 0
8.87
9 .16
9.39
9 .42
9.78
9.8s
9 .9r
9.'19
9. BB
9. B2
ro.2
9 .96
9. 95
9 .49
8.82
8.53
B.28

10.0
10.0
10.0
10.0
10.0
10.0
10. 0
10. 0
10.0
l-0.0
10.0
l_0.0
10.0
10.0
10. 0
10.0
l_0.0
10.0
10. 0
10.0
10.0
10.0
l_0.0

103?
86.32
98.98
93.5%
99.1e"

100?
BB.7%
97 .62
93.92
94.22
9'7.82
98.5%
99.I%
97 .92
98. B%

98.22
I02Z

99 .6eo
99.5%
94 .92
BB.22
85.3U
82.BZ

10.1
8.75
9 .54
B.'77
9. B1
9.84
9.25
9 .46
B .96
9. 03
9 .32
9. 53
9 .67
9.39
9 .5'7
9. s8
10.0
9 .87
9 .92
9 .41,
9.25
8.95
8.90

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10. 0
10.0
10.0
10.0
10.0
r_0.0
10. 0
1-0.0
10.0
10.0
10.0

1_018 2 .02
87. 58 r.4Z
95 .42 3. 6?
B'7.7% 6-42
98 . 1% r.62
98 .42 L.62
92.52 4.22
94.62 3. 18
89. 6g 4.12
90.32 4.2%
93 -2% 4 -82
95.3% 3.33
95.72 3.72
93.9? 4.22
95.'72 3.22
95. BZ 2.5e"
100% 2.oz

98.'tZ 0.9?
99.22 0.3?
94.12 0.Bs
92.52 4.BZ
89.5? 4.88
89.08 1.22

Reported in pglL (ppb)

RPD cafcul-ated using sample concentrations per SW846.

Volatile Surrogate Recovery

d4- 7, 2-Dichloroethane
d8-Tol-uene
Bromofluorobenzene
d4 - I, 2 -Dichf orobenzene

LCS LCSD
99.92 101%
99.22 99.82
98 . 6? 99.08
99.92 L02Z

FORM III



ANArvr|^ar a

"=$L'#;'"9ORGAI{ICS AI{AJ,YSIS DATA SHEET TNCORpORATED
Volatiles by Purge & Trap GClMS-Method SW8250C SampJ.e ID: LCS-080612A
Page \ of 2 I"AB CONTROL SAI4PLE

Lab Sample ID: LCS-0806I2A QC Report No: VE22-Landau Associates
LIMS ID:. L2-1452I Proiect: Cornwall
Matri-x: Water 0001020.400.51-0
Data Rel-ease Authorized\( Date Sampled: NA
Reported: 08/I0/I2 I Date Received: NA

rncfrrrmanr/n^.t.rst LCS: NT2/pKC Sample Amount LCS: 10.0 mL
LCSD: NT2/PKC LCSD: 10.0 mL

Date Anal-yzed LCSl. 08/06/12 09:59 Purge Volume LCS: 10.0 mL
LCSD: 08/06/1-2 L0:26 LCSD: 10.0 mL

AnaJ-yte LCS
Spike tCS

Added-LCS Recovery LCSD
Spike LCSD

Added-LCSD Recovery RPD

ChLoromethane 9.61
Bromomethane 9.38
Vinrzl Chlnrirle 9.60
Chloroethane 9.61
Mcthrrl cne Ch l ori de 9.33
Acetone 51.4
Carbon Disuffide 9. 83
1 - 1 -Di chl oroethcne 9.87
1 - 1 -Di chl oroeth:ne 9.97
fr:ns-l - 2-Di ch l oroethene 9.20
ci e- l - 2-Di ch l orooi-figng 9 .42
Ch.l-oroform 9.84
'l - 2-ni chl orocf hane 10.1
2-Butanone 52.'7

-,rane 9 -13
Carbon Tetrachloride LO.2
Vi nrzl Aceiato 10.0
Bromodichforomethane 10.3
1,2-Dichloropropane 9.87
cis-1,3-Dichl-oropropene 10.3
Trichloroethene 9. 98
Dibromoch-loromethane 70.'1
1.1-?-T'ri chlnrootl'16n9 !0.2L' L' A

Benzene 9 .'7 4
trans-l,3-Dichforopropene 10.4
2-Chloroethylvinylether 10. 3
Bromoform 11.0
4-Methyl-2-Pentanone (MIBK) 51.0
2-Hexanone 51.3
Tetrachloroethene 9. 98
1 -1 -2 -2-Tetrachloroethane 9.86
Toluene 10.1
Chlorobenzene 10. 0
Ethvl hcnzene 9.94
Styrene 10.1
Trichlorofluoromethane 10. 1
I, \,2-Ir:-chloro-1, 2, 2-|.rrfLuoroetha 10. 0
m,p-Xylene 20.3
o-Xylene 10.1
1 ?-ni ch 1 ornl'ran zeng 9 . B 9
1 - 3-ni eh l orol'ronzerlg 9.'73
1,4-Dichlorobenzene 9.'79
Acrolein 49.0
Mcfhrzl Todi de 9.96
Bromoethane 9.82
Acrvl oni tri I e 9.13
1 1 -ni ehl oronrnnerlg 9.82r, r e!vrrtv

Dibromomethane IO.2

10.0
10.0
10.0
10.0
1_0.0
s0. 0
10.0
10.0
10.0
1-0.0
10.0
10.0
10. 0
s0.0
10.0
l_0.0
10.0
t_0.0
10.0
10.0
10. 0
10. 0
10.0
10.0
10. 0
10.0
10.0
50.0
50. 0
10.0
10.0
10-0
10.0
10.0
10. 0

10.0
10.0
20 .0
10. 0
10.0
10.0
10. 0
50.0
10.0
10.0
10. 0

10.0
10.0

96.12
93 .82
96. 0?
96.72
93.32

103ri
98.38
98.'72
99 . Le"

92 .02
94.22
98. 4Z

1018
105%

97.32
]-022
1002
103%

98 .1-e"

1038
99. B?

I07 Z

LO22
97 .42

104%
103 U

110 %

IO2Z
103I

99. B%

98.68
101%
1008

99 .42
101?
101%
100?
LO2Z
L0Le"

98 .9e"
97.32
91 .92
98.0%
99 .62
98 -22
97.32
98.22
to2z

9. 55
9 .27
9 .10
9.70
9 .43
50. 6
9 .93
9 .99
9 .90
9.31
9. 51
9 .93
10. 1

51. 9

9 .87
LO.2
9 .99
10.4
9 .97
70.2
9. 93
10 .7
LO .2
9.84
1_0.5
ro.2
11.1
51.5
5t-. 0
9 .99
9.8r_
10.0
10.1
9. BB
9 .91
10.1
10.1
20.2
10.0
9.'78
9.82
9.'79
48.I
10.0
9. 81
9 .42
9 .93
10.3

10.0
10. 0
l_0.0
10.0
10.0
50.0
10.0
10.0
10.0
10.0
10.0
10. 0
10.0
50.0
l-0.0
t_0.0
10.0
10.0
i-0.0
10.0
10. 0
10. 0
10.0
10.0
10. 0
10.0
10.0
s0.0
s0. 0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
t_0.0
20 .0
10.0
10.0
10.0
10.0
s0. 0
10.0
10.0
10.0
10.0
10.0

95.5% 0. 5?
92.72 1.22
91 .OZ 1.08
97 .02 0.3%
94.32 t.rZ
101? L.6e"

99.3% 1.0%
99.92 r.22
99.02 O.7Z
93.19 r.2Z
95. 1? 1.0%
99.32 O.9Z
1013 0.03
L04% 1.5?

98.12 1.4%
LO2Z 0.0%

99.92 0.1s
104% 1. 08

99.12 1.0?
LO2Z 1.0%

99.3% 0.58
L0'7e" 0.0%
L02Z 0. 0?

98 .42 1.0s
105? 1.08
IO2Z 1.0?
111? 0. 9%

103? 1.0s
1022 0.62

99.92 0.13
98.1% 0. 5?
100? 1.09
101% 1.02

98. 8B 0. 6?
99 .72 1. 38
1018 0.0?
101-8 1.09
1019 0.5?
1003 1.08

9'7 .8% L]-Z
98.2e" 0. 9Z
91 .92 0.0%
96.22 1.92
100% o .42

98. 1? 0. 1%

94.22 3.22
99.3% 1. 1U
103% 1. 0%

FORM III



ORGAI\rICS AITALYSIS DATA SHEET
Volatil-es by Purge & Trap GClMS-Method sW8260C
Page 2 of 2

fixs5ffSrb@
INCORPORATED

SAIvtPLE

Prni acf .

Sanple ID: LCS-080512A
I,AB CONTROL

VE22-Landau Associates
Cornwall-
0001020.400.510

Lab Sample fD: LCS-0806L2A
LIMS ID: I2-I452I
Matrix: Water

Analyte
Spike LCS Spike LCSD

LcS Added-LCS Recowery LCSD Added-LCSD Recowery RPD

I, L, I, 2-Tetrachl-oroethane
1-, 2 -Dibromo- 3-chloropropane
I, Z, 5- Lrl3n-Loropropane
trans-1, 4 -Dj-chloro-2-butene
1 - j - 5-Trimethrrl l-'onzene
7, 2, 4 -T r imethylbenzene
Hexachlorobutadiene
Ethylene Dibromide
B romo ch l- o rome thane
2 , 2-DichrLoropropane
1, 3-Dichloropropane
I sopropylbenzene
n-Drnnrzl hanzana

Bromobenzene
2-Chl-orotol-uene
4-Chforotofuene
f arf -Rrrf ir'l hanzana
qan-Rrrl- rzl hanzana

4-T qnnranrr'l l-nl rrana

n-Rrrf rrl honzano
1 a A-ry-: ^hl ^'^h^'L, L, a- L rf urlautuuel)Zene
NI:nh+-h: I ana

| ^-^h^rlZene

10. 4

9. B4
10. 0
10.1
9 .97
9 .81
9 .6"7 B
r0.2
l_0. 0
9 .34
10.1
a 1-1

9. 88
9.75
9.7r
9.'79
10.1
9. 9s
9 .92
9.58 B
9 .6r
9.14
9 .69

10.0
10. 0
10.0
10.0
10.0
10.0
10.0
10.0
10. 0
l_0. 0
10. 0
10.0
1-0.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10. 0
10.0
10. 0

r042
98 .42

100?
1013

99 .'t %

98 .'7 %

96.12
7022
1008

93 .42
1018

97.'72
98. B%

91 .52
91.LZ
91 .92

1018
99. 58
99.22
95. 8%

96.72
97 .42
96 .92

10.3
9.18
10. 0
9.77
10. 0
9.86
9.51
10.2
9 .91
9 .40
10.1
9. 93
9 .99
9.89
9. 81
9. 88
10. 1
9. 93
9. 95
9 .4'7
9 .52
9 .3'7
9 .45

l_0.0
10.0
10.0
10.0
10. 0
10. 0
10. 0
10. 0
t-0.0
10.0
10.0
10.0
10.0
r_0.0
t_0.0
10.0
10.0
10. 0
10. 0
10.0
10.0
10.0
10.0

1038 1.08
91. B% 6.92
100s 0.0?

97 .t% 3. 9?
l_00% 0.3?

98. 6? 0. 1%

95. 13 r.7Z
7022 0. 08

99.72 0.3%
94.02 0.6%
101? 0. 0z

99.38 L.6Z
99.92 L.12
98 . 9? 7 .42
98. 18 1.08
98. B!5 0. 9?
101% 0.0%

99.32 0.2%
99.58 0. 3%

94.72 I.2e"
9s.22 0. 9?
93.79 3. 9?
94.52 2.52

Reported in pglI, (ppb)

RPD calculated using sampfe concentrations per SW846.

Volatile Surrogate Recovery

AA-1,-n.i ^l-'1 ^-^^+L--^Ua L, L U!VllL VM L]ldllg

d8-Tofuene
Bromoffuorobenzene
AA -1 2-ni aL' l a-nl-L,- vLvtll-,-Jenzene

LCS LCSD
99.0e" 100%
99.6e" 100%
99.9e" 1008

10 0 % 101u



ORGAI{ICS A}IATYSIS DATA SHEET
SemivolatiJ-es by SW8270D GCllCl
Extraction ldethod: SW3520C
Page L of 2

LaD Sample .LU: VEZZA
LIMS ID: 12-L4520
Matri-x: Water
Data Release Authorized:
Reported: A8/06/L2

Date Extractedz 08 /02/12
Date Anal-yzed: 08/03/1,2 21.:25
Instrument/Anai-yst : NT6 / JZ

CAS Nuuber Analyte

fixstfiscb@
INCORPORATED

SampJ.e ID: WiI-15D-073012
SAI'!PLE

QC Report No: VE22-Landau Associates
Pro j ect: Cornwal-l-

0 0 0 r_ 0 2 0 . 4 0 0 . 5 1 0
Date Sampled: 07 /30/12

Date Received: 07 /31,/12

Sampl-e Amount: 500 mL
Final Extract Volume: 0.50 mL

Dil-ution Factor: 1.00

RL Resu].t

108-95-2
1,1L- 4 4- 4

95-57 -8
541-7 3-L
706- 46-7
10 0- 51- 6
95-50-1
95- 48-1
108-60-1
L06- 4 4-5
62L-64-7
67 -'7 2-r
98-95-3
78-59-1
88-75-5
1.05-67 -9
65-85-0
111- 91- 1
1"20-83-2
!zu-62- !
9r-20-3
I06- 47 -8
87-68-3
59-50-7
91-57-6
7't-41-4
UU-Ub-Z
95- 95- 4

91-s 8 -7
88-7 4- 4

131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
L00-02-7
L32-64-9
606-20-2
rz r- L9- z

PhenoL
Bis- (2-Chloroethyl) Ether
2-Chlorophenol
1, 3-Dichlorobenzene
1, 4 -Dichforobenzene
BenzyJ- Al-cohol-
1, 2-Dichforobenzene
2-Methylphenol-
2, 2' -Qxybis ( 1-Chloropropane )

4 -Methylphenol-
N-Nit ro s o- Dl -N- Propyl amj-ne
Hexachforoethane
Ni-trobenzene
I sophorone
2-Ni-trophenol
2, 4 -Dimethylphenol
Benzoic Aci-d
bis (2-Chloroethoxy) Methane
2, 4-Di-cllJ-orophenol-
t, 2, 4-T r J-chl-orobenzene
Naphthalene
4 -Chloroani.l"ine
Hexachl-orobutadiene
4 -Chl- oro- 3 -methylphenol-
2 -Methylnaphthalene
Hexachl- orocycf opentadiene
2, 4, 6-'Irichlorophenol
2, 4, 5-Tr i-chlorophenol
2 -Chforonaphthalene
2-Nitroani-line
Dimethylphthal-ate
Acenaphthylene
3-Nitroani-1i-ne
Acenaphthene
2, 4-DiniLrophenof
4-Nitrophenol
Dibenzofuran
2, 6-DinitrotoLuene
2, 4-Dinitrotol-uene

1n
1n
1n
1n
1n

1n
1n
1n
1n
1n

1n
fU

1n

trn
1n
1.0
RN

1.0

1n

6n

1n
qn
1n
1n
qn
1n

l_0
RN
1n
qn
6n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 U

FORM I



ORGANICS AT.IAIYSIS DATA SHEET
Seuivolatiles by SW82?0D GCIMS
Extraction Method: SW3520C
Page 2 of 2

Lab Sample ID: VE22A
LIMS ID: 1,2-14520
Matrix: Water
Date Anal-yzed: 08/03/12 21225

CAS Nunber Analyte

QC Report No:
Drni anl- .

ixslfiseb@
INCORPORATED

Sanp1e ID : t{!{-15D-073012
SAIvtPLE

YB22-Landau As sociates
Cornwal-l-
0001020.400.510

Rf, Result

84-66-2
7 005-12-3
8 6-1 3-7
100-01-6
s34-52-L
86-30-6
IU-L-f,f,-J
LL8-1 4-r
87-86-5
85-01-8
86-'7 4-8
rzu- rz- I
84-7 4-2
206- 44-0
129-O0-0
85-68-7
9r-94-r
56-55-3
Lt7-AL-7
218 - 01- 9
117-84-0
50-32-8
1 93-3 9-5
53-7 0-3
1.91-24-2
90-t2-0
TOTBFA

Diethylphthal-ate
4 -Chlorophenyl-phenylether
Fluorene
4 -Nitroanil-ine
4, 6-DinJ-tro-2 -Methylphenol
N-Nitro s odiphenyl amine
4 -Bromophenyl-phenylether
Hexachforobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2 -E thyJ-hexyl ) phthalate
Chrysene
Di-n-Octy1 phthalate
Benzo(a)pyrene
fndeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1-Methylnaphthalene
Total- Benzofluoranthenes

Pannr{-ad in tra,/T. /nnl.r\r\sPv! qes rrr |.lY / ! \li-vv /

Semivolatile Surrogate Recovely

1.0
1n
1.0
trn

TU
1.0
1n
1n
qn
1.0
1n
l_.0
1n
1.0

1.0
5.0
1.0
1.0
'1 n
1n
1n
1n
1.0
1n
1.0
1.0

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< l_.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u

2.5
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< l_.0 u
< 1.0 u
< 1.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol
2, 4, 6-IrLbromophenol

58.43
56 .42
62.72
81.6?

53.22
36.98
s8.9?
oz-Y6

2 - Fl-uorobiphenyl
d4 - 1, 2 -Di-chlorobenzene
2-Fluorophenol
d4 -2-Chlorophenol

FORM I



ORGAIIICS A}IAI.YSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Extraction Method: SW3520C
Page L of 2

Lab Sample ID: VE22B
LIMS IDz L2-]-452L
Matrix: Water
Data Release Authorized:
Reported: 08/O6/12

Date Extractedz 08/02/72
Date Ana.l-yzed: 08/03/12 27:59
Instrument/Analyst : NT 6 / JZ

CAS Nunber Analyte

Alsln:tb@
INCORPORATED

Sanple ID: M|I-15S-073012
SA}{PI.E

QC Report No: YB22-Landau Associates
Project: Cornwal-l-

0001020.400.510
Date Sampled: 01 /30/12

Date Received: 07 /31/1,2

SampIe
Finaf Extract

Dilution

Amount: 500 mL
Volume: O.50 mL
Factor: 1.00

RL Reeult

108-95-2
IIt- 44- 4

95-57-8
54L-13-1.
706-46-1
I.UU-JI-b
95-50-1
95- 48-7
108-60-1
L06-44-5
62r-64-7
67 -7 2-r
98-95-3
78-59-1
88-75-5
105-67-9
65- 8 5-0
111- 91- 1
1"20-83-2
L20-82-r
9r-20-3
106-47-8
87-68-3
59-50-7
9r_-57-6
71-47-4
88-06-2
95- 95- 4

91-5 8 -?
88-7 4-4
IJI.-II--J
208-96-8
99-09-2
83-32-9
51-28-5
1 0 0-02-7
L32-64-9
606-20-2
L2l-r4-2

Phenol
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenol
1 ?-ni al"r'l nrnl.ran"L 

' 
J uLv!'+-- '--^' 

jene

1,4-Dichl-orobenzene
Benzyl Alcohol-
1, 2-Dichlorobenzene
2-Methylphenol
2,2' -Oxybis ( 1-Chloropropane)
4-Methylphenol
N-Nitros o- Di -N- Propyl amine
Hexachl-oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2 , 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenol-
t, 2, 4 -Tr ichlorobenzene
Naphthalene
4 -Chloroani-l-ine
HexachLorobutadiene
4 -Chf oro- 3 -methylphenol-
2 -Methylnaphthalene
Hexachlorocycl- opentadj-ene
2, 4, 6-T r ichJ-orophenol
2, 4, 5-'I r i-chlorophenoJ-
2 -Chloronaphthalene
2-Nitroanil-1ne
Dimethylphthalate
Acenaphthylene
3-Nitroani-l- ine
Acenaphthene
2 , 4 -Dinitrophenol
4-NitrophenoJ-
Dibenzofuran
2, 6-Dinitrotoluene
2,4-Dinitrotol-uene

1.0
1.0
1.0
1.0
1.0
trn
1n
1n
1n
1n
1n
f.u
1n
1.0
5.0
1.0

1n
1.0
5.0
1.U
1.0
5.0
1.0
EN
1n
qn

5.0
1n

1".0
'ln
qn
1.0

'tn

1n
qn
qn

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< l_.0 u
< 5.0 u
< l_.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< l_.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 u
< 1.0 u
< 5.0 U
< 5.0 u



ORGAI.IICS AIIAIYSIS DATA SHEET
SemivoLatiles by Svg8270D cClMSl
Extraction Method: SW3520C
Page 2 of 2

Lab Sample ID: VE22B
LIMS IDz ]-2-1452L
Matrix: Water
Date Analyzed; 08/03/12 21259

CAS Nunber Anal.yte

QC Report No:
Drn-i anf .
!!vJvvu.

arsbffirb@
INCORPORATED

Sample ID : t'lll-16S-073012
SAI.{PLE

VE22 -Landau As sociates
Cornwal-l-
0001020.400.510

RL Result

84-66-2
1 005-1 2-3
86-1 3-7
10 0- 01- 6
534-52-I
86-30-6
101- 5 5- 3
]-78-'7 4-1"
87-8 6-s
85-01-8
86-1 4-8
L20-L2-7
84-1 4-2
206- 44-0
12 9-00-0
85-68-7
91-94-1
56-55-3
LL7-8L-7
2L8-0L-9
117-84-0
50-32-8
1 93-39-5
53-7 0-3
r> r- z1- z
90-L2-0
TOTBFA

DiethyJ-phthalate
4 -Ch1 orophenyl -phenyl ether
Fl-uorene
4 -Nitroanil-ine
4, 6-Dinitro-2 -MethyJ-phenol
N-Nit ros odiphenylamine
4 -Bromophenyl -phenylether
Hexachlorobenzene
Pentachforophenol
Phenanthrene
Carbazofe
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
? ? r_ni ^lat ^r^h6nZidineJ' J

Benzo (a) anthracene
bis (2 -Ethytheryl ) phthal-ate
Chrysene
Di-n-OctyJ- phthalate
Benzo (a) pyrene
Indeno (7, 2, 3-cd) pyrene
Dj-benz (a, h) anthracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene
Total Benzof l-uoranthenes

Reported in pg/L (ppb)

SemivoJ.atile Surrogate Recovery

U

U
U
U
U
U
U
U
T1

U
U
U
TT

T1

T1

T]

U

U
t1

U

U

U
I]

U
U

2-Fl-uorobiphenyl 54 .42
d4-1,2-Dj-chl-orobenzene 38.48
2-Fluorophenol- 60.3t
d4-2-Chl-orophenol- 64.0t

1n
1n
1n

'ln
1n
1n
'ln
q,n
1n
1n
1n
1.0
1.0
1.0
1.0
RN
1n
1.0
1n
1n
'ln
1n
1n
1n
'1 n
1n

< 1.0
< 1.0
< 1.0
< 5.0
< l-0

< 1.0
< 1.0
< 1.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 5.0
< 1.0

2.4
< 1.0
< 1.0
< 1.0
< 1".0
< 1.0
< 1.0
< 1.0
< 1.0

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4, 6-Tribromophenol

61.68
65.68
64.08
85.68

FORM I



ORGA}IICS A}IAIYSIS DATA SHEET
Semivotatiles by SW8270D GClMSl
Extraction ldetbod: SW3520C
Page 7 of 2

Lab Sample fD: VE22C
LIMS IDz 12-L4522
Matrix: Water
Data Release Authorized:
Reported: 08/06/1.2

Date Extracted: 08/02/12
Date Anal-yzedz 08/03/12 22:33
Instrument/Anal-yst t NT6/ JZ

CAS Number Analyte

ix$fisrb@
INCORPORATED

Sample ID : l'1tl-15s-073012
SAI'{PLE

QC Report No: VE22-Landau Associates
Project: Cornwaff

0 0 010 2 0 . 4 0 0 . 5l_ 0
Date Sampled: 07 /30/1-2

Date Received: 07 /3I/1,2

Sample Amount: 500 mL
Final- Extract Vo]ume: 0.50 mL

Dil-ution Factor: 1.00

RL Resu].t

108-95-2
LIr-44-4
95-57-8
54t- t5-L
LO6-46-7
100-s1-6
95 - 50 -t_
95-48-7
108-60-1
1"06- 44-5
62L-64--t
67 -7 2-L
98 - 95-3
78-59-1
88-75-5
r_05-6r-9
65-85-0
t_t-J--v-L-_L
rzu-65-z
rzu-dz-r
91-20-3
1A6-47 -8
87-68-3
59-s0-7
91-5?-5
77-47-4
88-06-2
95-95-4
91-58-7
88-7 4- 4

131-11-3
208-96-8
99-09-2
83-32-9
s1"-28-5
t00-02-7
1,32-64-9
606-20-2
tzT-L4-2

Phenol-
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenol-
1 ?-ni nl.r I nrnl.ran z-- ---,.Jene
1 ,4-DichJ-orobenzene
Benzyl Al-cohol-
1, 2-Dichlorobenzene
2-Methylphenol
2, 2' -Oxybis ( 1-Chloropropane )

4 -Methylphenol-
N-Nitroso-Di-N- Propylamine
Hexachforoethane
Nitrobenzene
I sophorone
2-NJ-trophenol
2, 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-DJ-chJ-orophenof
1 a A-Tei^laln-^1-Lrlr= ^Jenzene
Naphthal.ene
4 -Chl-oroanil-ine
Hexachlorobutadiene
4 -Chf oro- 3 -methylphenol-
2 -MethyJ-naphttralene
Hexachl- orocycf opent adiene
2, 4, 6-TrJ-chlorophenol
2, 4, 5-Tri-chlorophenol
2 -Chforonaphthalene
2-Nitroanil-ine
Dimethylphthal-ate
Acenaphthylene
3-Ni-troanil-ine
Acenaptrtbene
2, 4-DiniLrophenol
4 -Nitrophenol
Dibenzofuran
2,6-Dinitrotofuene
2,4-Dinitroto.l-uene

1n
1n
1n
1n

1.0

1n
1n
1n

a.u
1n
1n
1n
1n

1n
1n

1n

1n
1.0

1n

1.0

1n

1n
'tn
q,n
1.0

1n
qn

qn
qn

< 1.0 u
< 1.0 u
< 1.0 u
< 1_.0 u

L.4
< 5.0 u
< l_.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< t_.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u

3.4
< 5.0 u
< 1.0 u
< 5.0 u

2.5
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 U

L.2
<10u

< 5.0 u
< 1.0 u
< 5.0 U
< 5.0 u

EORM I



ORGAI{ICS AI{AIYSIS DATA SHEEI
SemivolatiJ-es by SW8270D cClMS
Extraction t{ethod: SW3520C
Page 2 of 2

Lab Sampl-e fD: VE22C
LIMS IDz L2-L4522
Matri-x: Water
Date Analyzed: 08/03/1,2 22:33

CAS Nunber Analyte

firs:#:rb@
INCORPORATED

Sample ID : l'191-15S-073012
SAt'tPLE

QC Report No: YE22-Landau Associates
Project: CornwafL

0001020.400.510

RL Result

84-66-2
1 005-1 2-3
86-73-7
10 0- 01- 6
534-52-L
86-30-6
101-55-3
lr8-7 4-]-
87-86-5
85-01-8
86-7 A-8
LZV- LZ- I

84-1 4-2
206-44-O
L29-00-0
85-68-7
97-94-r
5 6-5 5-3
LL7-AL-7
2r8-07-9
117-84-0
50-32-8
1 93-3 9-5

rYL-Ztt-z
90-12-0
TOTBFA

Diethytphthalate
4 -Ch1 orophenyl -phenylether
Fluorene
4 -Nitroanil-ine
4, 6-Dini-tro-2 -Methylphenol
N-N j-t ros odj-phenyl amine
4 -Bromophenyl -phenylether
Hexachl-orobenzene
Pentachlorophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichlorobenzidine
Benzo (a) anthracene
bis (2 -EthyJ-hexyl ) ptrthalate
Chrysene
Di-n-Octyl phthaJ-at.e
Benzo(a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
1 -l6ethyJ.naphthal.ene
Total Benzof l-uoranthenes

Reported in 1tg/L (ppb)

Semivolatile Surrogate Recoverlr

1.0
1.0
1.0

10
1.0
1n
1n

1.0
1.0
1.0
1.0
'1 n
1n
'ln
5.0
1.0
1.0
1n
1n
1n
1n
'ln
1n
1.0
1n

< 1.0 u
< 1.0 u

1.1
< 5.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

L.4
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< l_.0 u

3.0
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

2.8
< 1.0 u

d5-Nitrobenzene
d14-p-Terphenyl
d5-Phenol-
2, 4,6-Tribromophenol

62.02
73.68
66.42
86.98

56.48
40.8?
61.98
65.68

2 - Ffuorobiphenyl
d4 - 1, 2 -Dichlorobenzene
2-Fluorophenol
d4 -2-Chlorophenol

FORM I



ORGAITICS AI.IAIYSIS DATA SIIEET
Semivolatiles by Sw8270D GClMSl
Extraction l4ethod: SW3520C
Page \ of 2

LJAD 5AMDIE TU: VEZZL)
LIMS ID: 12-L4523
Matrix: Water
Data Rel-ease Authorized:
Reported : 08 / 06 / 12

Date Extracted: 08/02/72
Date Anal-yzed: 08/03/12 23207
fnstrument/Anal-yst : NT6 / JZ

CAS Nuulrer Analyte

axs:ffstb@
INCORPORATED

SanpJ.e ID : t{!{-14S-073012
SA[tPLE

QC Report No: YE22-Landau Associates
Pro j ect: Cornwal-l-

0001020.400. s10
Date Sampled: 01 /30/L2

Date Received: 07 /31,/L2

Sample
Final- Extract

Di-l-ution

Amount: 500 mL
Vol-ume: 0.50 mL
TACEOT: ].UU

RL Resu]-t

108-95-2
LLL- 44- 4
95-57-8
541-1 3-I
r06-46-"7
100-s1-6
95-50-1
95-48-1
108-60-1
r06-44-5
62L-64-7
67 -72-r
98 - 95-3
78-59-1
88-75-5
105-67 -9
65-85-0
111- 91- 1
L20-83-2
r20-82-7
9L-20-3
L06-47 -8
87-68-3
59-50-7
9L-57 -6
17-47-4
88-06-2
95- 95-4
91-5 8 -7
88-7 4-4
131-11-3
208-96-8
99-09-2
8 3-32- 9
5r.-28-5
100-02-7
L32-64-9
606-20-2
rz r- 14- z

Phenof
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenol-
1, 3-Dich.l-orobenzene
1,4-Dichlorobenzene
Benzyl AlcohoL
1, 2-Dichlorobenzene
2-MethylphenoL
2,2' -Oxybis ( 1-Chloropropane)
4 -MethyJ-phenol-
N-Nitroso-Di-N-Propylamlne
Hexachl-oroeLhane
Nitrobenzene
Isophorone
2-Nitrophenol
2 , 4 -DimeLhyl-phenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Dj_chJ-orophenol
L, 2, 4 -Ar ichl-orobenzene
Naphthalene
4 -Chf oroanil-ine
Hexachlorobutadiene
4 -Chl-oro- 3-methylphenol
2-Methylnaphthalene
Hexachl-orocycl opent adi ene
2, 4 , 6-Tri-chlorophenoJ-
. A tr_n-.i ^h r ^-^lhenof-ttf J rrrvrrrvrvl.

2 -Chloronaphthalene
2 -Nitroani l- i-ne
Dimethylphthalate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2 , 4 -Dinitrophenol
4-Nitrophenol
Dibenzofuran
2, 6-Dinitrotol-uene
2, 4-Dinitrotol-uene

l_.u
1n
1n
1n
1n
qn
1n
1n
1n
1n
1n
1n
1n
1n
qn
1.0

10
1n
q,n
1n
1n

1n
6n
t_.0
5.0
qn
qn
1n
qn
1n
'ln
RN

1.0
1n

qn
1.0
q,n
qn

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< l_.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< l-.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<t_0u

< 5.0 U
< 1.0 u
< 5.0 u
< 5.0 U

FORM I



ORGAI{ICS ATiI,ALYSIS DAIA SHEET
Semivol-atiles by SW8270D GCIMS
Extraation ldethod: SW3520C
Page 2 of 2

LaD Sampte tu: vvzzu
LIMS ID: 1.2-1-4523
Matrix: Water
Date Anal-yzed: 08/03/12 23:07

CAS Nunber Anal.yte

AXstffSrb@
INCORPORATED

Sample ID: l4lV-14S-073012
SAI.{PLE

QC Report No: VB22-Landau Associates
Project: Cornwall-

0 0 0 r. 0 2 0 . 4 0 0 . 5 1 0

Rf. Result

84-66-2
1 005-1 2-3
86-1 3-1
100-01-6
534-52-r
8 6-30- 6
101-5 5 - 3
rl-o- /q-l_
87-8 6-5
85-01-8
86-7 4-8
L20-12-1
84-'7 4-2
206- 44-O
L29-00-0
85-68-7
9L-94-L
5 6-55-3
tL7-AL-7
2r8-0L-9
IIl -8 4-0
50-32-8
1 93-3 9- 5
53-70-3
19L-24-2
90-L2-0
TOTBFA

Di-ethylphthal-ate
4 -Chlorophenyl -phenylether
Fluorene
4 -Ni-troanil-ine
4, 6-Dinitro-2 -Methylphenol
N-Nit ros odiphenyl amine
4 -Bromophenyl -phenylether
Hexachlorobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
? - ? I -ni ch l nrnl'rarlzidineJ' J

Benzo (a) anthracene
bis ( 2 -E thy1hexyl ) phthalate
Chrysene
Di-n-Octyl phthaJ-ate
Benzo(a)pyrene
fndeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1-Methylnaphthalene
Total- Benzof luoranthenes

Reported in pglL (ppb)

SemivolatiJ.e Surrogate Recovery

1n
1n
1n
q.n

'ln
1n
1n
1n
q,n
1n
1n
1n
1n
1n
1n
1n

1n
1.0
1n
1n
'ln
1n
1.0
1n
1n
1n

< 1.0
< 1.0
< 1.0
< 5.0
<10

< 1.0
< 1.0
< 1.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 5.0
< 1.0

2.2
< l_.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0

U
U
U

U
U
U

I1

rl

U
U

U

U

U

U

U

U

tf

U
U
U
U
U
U
T1

d5 -Ni-troben zene
d1 4 -p-Terphenyl-
d5-Phenof
2, 4, 6-Iribromophenol

58.88
59.6?
61.18
80.3?

53.22
39.8?
58.18
61.38

2 - Fl-uorobiphenyl
d4 - 1, 2 -Di-chl-orobenzene
2-FluorophenoL
d4 -2-Chlorophenol

EORM T



ORGAI{ICS AI{ATYSIS DATA SIIEET
Semivolatiles by SW8270D GCIMS
Extraction !'tethod: SW3520C
Page L of 2

Lab Sample lD: vE22E
LIMS ID: 12-14524
Matrix: Water
Data Release Authorized:
Reported: 08/O6/12

Date Extracted: 08/02/12
Date Analyzed: 08/06/1,2 13:04
Instrument/Analyst : NT6IJZ

CAS Nunber Analyte

QC Report. No:
Prai onf .

ixsbfis*@
INCORPORATED

Sample ID : t'fi{-13S-073012
SAIVIPI.E

VE2 2-Landau Associates
Cornwal-l-
0001020.400.510

Date Sampled: 07 /30/1,2
Date Received: 07 /31 /1,2

Sample Amount: 500 mL
Final Extract Vofume: 0.50 mL

Difution Factor: 1.00

RL Result

108-95-2
1"LI- 44- 4

95-57-8
541-7 3-L
1"O 6- 4 6-7
lUU-5t_-O
95-50-1
95-4 8-7
108-60-1
106-44-5
62L-64-7
ot-tz-r
98-95-3
78-59-1
88-75-s
105-67-9
65-8 5-0
ft-t-v_t-1
LZU-d 5- Z

L20-82-1,
9L-20-3
r06-47 -8
87-68-3
5 9-5 0-7
9L-57 -6
'1'7-41-4
88-06-2
95-95-4
91-5 I -7
88-1 4- 4

131- 11- 3
zu6-Y6-d
99-O9-2
83-32-9
51-28-s
1"00-o2-'7
t32-64-9
606-20-2
rz r- 14- z

Phenol
Bis- (2-Chi-oroethyl ) Ether
2-Chj-orophenof
1, 3-Dichlorobenzene
1,4-Dj-chforobenzene
Benzyl Al-coho}
1, 2-Dichforobenzene
2-Methylpheno]
2, 2' -Oxybis ( 1-Chl-oropropane )

4 -MethylphenoL
N-Ni-tros o- Di -N- Propyl amine
Hexachforoethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4-Dimet hylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-DichJ-orophenol
1 ) A-Triahlnvnl.L' L' a -Jenzene
Naphthalene
4 -Chl-oroanil-ine
Hexachlorobutadiene
4 -Chl- oro- 3 -methylphenof
2 -Methylnaphthalene
Hexachl- orocycl-opent adiene
2, 4 , 6-T.ri-chlorophenol
2, 4 , 5-Tri-chlorophenol
2-Chl-oronaphthalene
2-Nitroani-l-ine
Dimethylphthafate
Acenaphthylene
3-Nitroani-l- i-ne
Acenaphthene
2 , 4-Dinitrophenol
4-Nitrophenol
Di-benzofuran
2. 6-Dinitrotofuene
2,4-Dinitrotofuene

'ln
1n
1.0
1n
1n
6n
1n
1n
1n
1.0
1n
1n
t-.u
1n
qn
1n

1n
1n

1.0
'1 n
qn
1n
RN

1.0
qn

qn
1n
qn
1n
1n
qn
'1 n

'ln
qn
1n
qn
q,n

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 U
1.0 U
l-.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
10u

1.0 u
trnT1

1.0 u
1.0 u
5.0 u
1.0 U
trnrr
1 n r1

5.0 u
qNT'I
trNII
1.0 u
R n rr

1.0 u
1.0 u
5.0 u
l_.0 u
t-0 u

5.0 u
1.0 u
Enrr
qnTr



ORGANICS A}TAIYSTS DATA SHEET
Senivolatiles by SW8270D GCIMS
Extraction Method: SW3520C
Paqe 2 of 2

Lab Sample ID: VE22E
LIMS ID: 1.2-1.4524
Matrix: Water
Date Anaf yzedt 08 / 06 / 1"2 13 : 0 4

CAS Nunber Arralyte

firsbHsrb@
INCORPORATED

Sample ID: 14l-135-073012
SAIvtPLE

QC Report No: VE22-Landau Associates
Project: Cornwal-1

0001020.400.510

RL Result

84-66-2
7 005-7 2-3
86-1 3-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
86-74-8
IZU_ IZ_ I
84-7 4-2
206- 44-0
12 9-00-0
85-68-7
Y ).-Y4- r
5 6-55-3
LL7-81-7
2r8-0r-9
117-84-0
50-32-8
-LvJ-Jv-5
5 3-7 0-3
797-24-2
YU- IZ_V
TOTBFA

Diethylphthal-ate
4 - Chl oropheny J- -phenyJ- ethe r
Fl-uorene
4 -Nitroaniline
4, 6-Dinitro- 2 -Methylphenol
N-Nitros odiphenylamine
4 -Bromophenyl -phenyl ether
Hexachl- oroben z ene
Pentachlorophenol
Phenanthrene
Carbazol-e
Anthracene
Di -n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichl-orobenzidine
Benzo (a) anthracene
bis (2 -Ethylheryl ) phthalate
Chrysene
Di-n-Octyl phLhalate
Benzo (a)pyrene
Indeno (1,, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1 -Methylnaphthalene
Total- Benzofluoranthenes

Pannrl-ar{ i n 'rn /T /hh}a\r\vPv! Lsu rrr FY / ! \ },IJ!,,

SeuivoJ-atiJ.e Sunogate Recovery

1n
1n
1n
5.0

10
1n
1n
1.0
6n
1n
1n
1n
t.u
1.0
1n
1n
qn
1n
1.0
'ln
1n
'ln
1n
'ln
'ln
1n
1n

1.0
1n
5.0

< t-0
1.0
1n
1n
EN
1.0
1n
1n
1n
1n
1n
t_.0
5.0
1n

2.5
1.0
t_. 0
'1 n

1.0
1n
1.0
1.0
1.0

U

U
U
U
U
U
U

U
T1

U
U
U

U
U
T]

U
rt

U
U

U
U
U
U
U
U

d5-Nitrobenzene
d1 4 -p-TerphenyJ-
d5-Phenol-
2, 4, 6-Trlbromophenol

59.22
69.22
62.72
82.L2

54 .42
4]-.22
59.7?
62 .92

2 - Fl-uorobiphenyl
d4 -L, 2-Dichl-orobenzene
2-FluorophenoL
d4 -2-Chl-orophenof

FORM I



ORGANICS AI.IALYSIS DATA SHEET
Semivolatiles by Sw8270D GClMSl
Extraction ldethod: St{3520C
Page 1 of 2

Lab Sample ID: VE22E
LIMS ID z 1.2-L4525
Matrix: Water
Data Release Authorized:
Reported : 08 / 06 /1.2

Date Extracted: 08/02/1,2
Date Anal-yzed: 08/06/1.2 13:38
Instrument/Analyst : NT6 / JZ

CAS Nunber Analyte

QC Report No:
Drni aaf .

A}stilsrb@
INCORPORATED

SanpJ'e ID : tfl-14D-073012
SAMPLE

VE22-Landau As soci-ates
Cornwall-
0001020.400.510

Date Sampled: 01 /30/12
Date Received: 07 /31,/1,2

Sample Amount: 500 mL
Fina.l- Extract Vol-ume: 0.50 mL

Di-l-ution Factor: 1.00

RL Result

108-95-2
rLr-1q-q
95- 57 -8
54L-7 3-I
1,06- 46-7
100-51-6
95-50-1
95-48-7
108-60-1
L06-44-5
62L-64-7
67 -1 2-7
98 - 95-3
78-59-1
88-75-5
t_05- 67 - 9
65-85-0
111-91-1
1_20-83-2
120-82-7
91-20-3
L06-47 -8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95- 9s- 4

91- 58-7
88-7 4-4
131- 11- 3
208-96-8
99-O9-2
83-32-9
51-28-5
L00-02-7
L32-64-9
606-20-2
1"2t-L4-2

Phenof
Bis- (2-ChIoroethyl) Ether
2-ChJ-orophenol
l-, 3-Dichl-orobenzene
1, 4-Dichl-orobenzene
Benzyl Al-cohol
1, 2-Dichlorobenzene
2-Methylphenol
2, 2' -Oxybis ( 1-Chl-oropropane )

4 -Methylphenol-
N-N j-tros o- Di -N- Propyl amine
Hexachl-oroethane
Nitrobenzene
fsophorone
2-Nitrophenol
2, 4 -Dimethylphenol-
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-DLchIorophenoI
1,, 2, 4 -T r ich.l-orobenzene
Naphthalene
4-Chloroaniline
Hexachl-orobutadiene
4 -Ch1 oro- 3 -methylphenol-
2 -Methylnaphthalene
HexachL orocycl opentadi ene
2, 4, 6-Tr ichlorophenol
2, 4, 5 -a r i-chlorophenol
2-Chloronaphthalene
2-Nitroanili-ne
Dimethylphthafate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2, 4 -Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitrotol-uene
2, 4-Din1troto.luene

'tn
1n

1n
'tn
EN
'ln

1n
1n
1n
1n
1n
1n
qn
1n

1n
1n
q,n
1n
1n
q.n
1n
E,n
1n
EN
qo
trn
1n

1n
1n

'ln
'ln

1n
qn
q,n

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1,.0 u
1.0 u
1 n Tl

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
l_.0 u
10u

1.0 u
qNTI

t-.0 u
1.0 u
5.0 u
1.0 u
s.0 u
1.0 u
5.0 u
I.U U

5.0 u
L.0 u
5.0 u
I-.U U

1.0 u
qnTl

1.0 u
10u

qnTr
1.0 uqn|r
qnTl

FORM I



ORGAI{ICS A{ALYSIS DATA SHEET
Semivolatiles by SW8270D cClMS
Extraction l4ethod: SW3520C
Page 2 of 2

Lab Sample ID: vE22E
LIMS ID z 12-14525
Matri-x: Water
Date Anal- yzedz 08 / 06 / 1.2 13 : 3 8

CAS Nulber Anal.yte

irsbfisrb@
INCORPORATED

Sample ID : l49I-14D-073012
SAIvtPLE

QC Report No: YE22-Landau Associates
Project: Cornwafl

0001020.400.510

Rt Result

84-66-2
7 005-7 2-3
8 6-'7 3-7
100-01-6
534-52-L
86-30-6
101-55-3
_Llu- /.t-l-
87-86-5
8 5-0 1-8
86-7 4-8
LZU- LZ- |

84-7 4-2
206-44-0
12 9-00-0
85-68-7
YL-Y4-L
hh-5h- <

LL1-8L-7
2L8-0L-9
117-84-0
50-32-8
1 93- 3 9-5
53-70-3
r9L-24-2
90-L2-O
TOTBFA

Diethylphthafate
4 -Chl- orophenyl -phenylether
Fl-uorene
4 -Ni-troanlline
4, 6-Dinitro-2 -Methylphenol
N-Nit ros odiphenylamine
4 -Bromophenyl -phenyl ethe r
Hexachl-orobenzene
Pentachlorophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
? ? I_n.i ^h l ^,^l^6nZidineJ'J

Benzo (a) anthracene
bis (2 -EthyJ.hexyJ. ) phthaLate
f-hrrrcano

Oi-n-Octyl phthalate
Benzo (a) pyrene
f ndeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1 -Methylnaphthalene
Total- Benzof l-uoranthenes

Reported in pgll, (ppb)

SeuivoLatile Surrogate Recovery

1n
1n
1n
EN

10
1n
'ln
'ln
qn
1n
1n
1n
1n
1n

1n

1n
1.0
1n
1n
1n

1n

1n
'1 n

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
<10u

< l_.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u

2.2
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-PhenoI
2, 4 , 6-Irlbromophenol

61.22
71.62
70.42
92.82

61.68
44.08
66 .92
7r.22

2 - Fl-uorobiphenyl
d4-I ,2 - Di chloroben zene
2-Fluorophenol
d4 -2 -Chl-orophenol-

FORM I



ORGA}IICS A}IAIYSIS DATA SHEET
Semivotatiles by Sw8270D GClMSl
Extraction ldethod: SW3520C
Paqe L of 2

Lab Sample ID: vV22c
LIMS ID: 12-14526
Matrix: Water
Data Release Authorized:
Reported: 08/06/12

Date Extractedz 08/02/72
Date Analyzed: 08 /06/1.2 14 : 13
fnstrument/Analyst : NT6/JZ

CAS Nunber Analyte

QC Report No:
Drnj anl. .

ixsbfisrb@
INCORPORATED

SanpJ.e ID : l'19il-13D-073012
SAMPLE

VE22 -Landau As s oci ate s
Cornwall-
0 0 0 r_ 0 2 0 . 4 0 0 . 5 1 0

Date Sampled: A1 /30/1.2
Date Received: O7 /3I/1,2

Sample Amount: 500 mL
Final- Extract Volume: 0.50 mL

Dilution Factor: 1.00

Rt Resu1t

708-95-2
11L-44-4
95-57-8
541-73-1
L06-46-7
100-s1-6
95-s0-1
95-48-1
1-08-60-1
L06-44-5
621"- 64-1
67 -1 2-L
98-95-3
78-59-1
88-75-5
105-67-9
65- 8 5-0
111-91-1
rzu-6 5- z
rzv-62- r
9r-20-3
106-47-8
87-68-3
5 9-50-7
91-57 -6
11-41-4
88-O6-2
95-95-4
9l_-58-7
88-7 4-4
lJl--t-l_-J
208-96-8
99-09-2
83-32-9
5r-28-5
LUU-UZ- |

1"32-64-9
606-20-2
1,2r-I4-2

Phenol
Bis- (2-Chloroethyl) Ether
2-Chlorophenol-
1, 3-Dichlorobenzene
1,4-Di-chlorobenzene
Benzyl Al-cohol-
1, 2-Dichlorobenzene
2-Methylphenol-
2, 2' -Oxybis ( 1-Chloropropane )

4-Methylphenol
N-Nitroso-Di-N- Propylamine
Hexachl-oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2 , 4 -Dimet.hylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-DichLorophenof
1-, 2, 4 -T r i-chl-orobenzene
Naphthalene
4 -Chloroaniline
HexachLorobutadiene
4 -Chf oro- 3 -methylphenol
2 -Methylnaphthalene
Hexachl-orocyclopentadiene
2, 4, 6-Trichlorophenol
. A tr-T*.i ^hr ^e^DhenofL,=tJ rrrerrrvrvF

2-Chl-oronaphthalene
2-Nitroaniline
Dimethylphthal-ate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2, 4-Dinitrophenol-
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitrotofuene
2, 4 -Dinitrotofuene

1n
1n
1n
t_.0
1.0
EN

l_.u
a.u
l-.u
1.0
1n
1n
1n
1n
trn
1n

1n
1n
q,n

1.0
1.0
qn
1n
qn
1n

qn
q,n
1n
s.0
1.0
qn
1n

10
5.0
1n
qn
qn

< 1.0 u
< 1.0 u
< 1.0 u
< t_.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< l_.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< l_.0 u
< 5.0 u
< 1.0 u
<l_0u

< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
<10u

< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u

FORM I



-

f,rsbffs*@
INCORPORATED

SanpJ.e ID : tfl-13D-073012
SAI.{PLE

VE22-Landau Associates
Cornwaf l-
000r_020.400. sL0

ORGAI{ICS A}IAIYSIS DATA SIIEET
Senivolatiles by SW8270D GCIMS
Extraction ldethod: SW3520C
Page 2 of 2

Lab Sample ID: VE22G
LIMS ID: 12-14526
Matrix: Water
Date Anal-yzed: 08 /O6/12 14: 13

CAS Nunber Analyte

QC Report No:
Pra-i oc l- .

RL Result

84-66-2
"7 005-7 2-3
86-1 3-7
100-01-6
534-52-1,
8 6-30- 6
101-55-3
_L1U- /q-r
87-86-s
85-01-8
86-74-8
)-zu-rz- I

84-7 4-2
206-44-0
1.29-00-0
85-68-7
9r-94-1-
5 6-55-3
tL7-8L-7
2t_8-01-9
1,)"7 -84-O
50 -32 -8
193-39-5
53-70-3
79L-24-2
90- 12- 0
TOTBFA

Diethylphthalate
4 -ChJ-orophenyl -phenyl ether
Fluorene
4 -Nitroanili-ne
4, 6-Dinitro-2 -Methylphenol
N-Nit rosodiphenylamine
4 -Bromophenyl -phenyl ethe r
HexachLorobenzene
PentachlorophenoJ-
Phenanthrene
Carbazole
Anthracene
Di-n-Butylphthal-ate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
? - ? | -l-)i r.h I nrnkrenzidineJ' J

Benzo (a) anthracene
bi s ( 2 -E thylhexyt ) phthalate
Chrysene
Di-n-Octyl phthalate
Benzo (a) pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i)peryl-ene
1-Methylnaphthalene
Total Benzofl-uoranthenes

Reported in pgll, (ppb)

Senivolatile Surrogate Recovery

1n
1n
1n

1n
1n
1n
1n

1n
1n
1n
1n
'ln
1n
1n

1n
1.0
1n
1n
1n
1n
1n
'ln
1n
1n

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u

2.L
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1,.0 u
< 1.0 u

d5-Nitrobenzene
d1 4-p-ferphenyl
d5-Phenol-
2, 4, 6-Tribromophenol

62 .42
15 .22
64.08
86.1?

60.8?
44.82
60.38
64.32

2 -Fluorobiphenyl
d4-1 ,2 - Di chloroben z ene
2-Fluorophenol-
d4 -2-Chl-orophenol

FORM I



ORGAI\UCS ATiLAI,YSIS DATA SHEEI
Semivolati1es by SW8270D GCIMS
Extraction l4ethod: SW3520C
Page 1, of 2

Lab Sample ID: VE22H
LIMS ID: 1.2-1"4527 zz/
Matrix: Water /f
Data Rel-ease Authorized: fl
Reported: 08 / O6 I 12

Date Extracted: 08/02/1,2
Date Anaf yzed: 08 / 06 / 1,2 1,4 z 41
fnstrument/Analyst : NT6/ JZ

CAS Nunber Analyte

AXsb$Se!@
INCORPORATED

Sample ID : l4l-DUP-O73Ol2
SAI.{PLE

QC Report No: VB22-Landau Associates
Project: Cornwalf

0001020.400.510
Date Sampled: 07/30/12

Date Received: 07 /31/I2

Sample Amount: 500 mL
Final Extract Vo]ume: 0.50 mL

Difution Factor: 1.00

RL ReEuIt

r08-95-2
LLL-44-4
95-57-8
54L-7 3-1.
LO6- 46-7
10 0 -51- 6
9s-5 0- 1

95-48-1
108-60-1
106-44-5
62L-64-7
67 -1 2-r
98-9s-3
78-59-1
88-75-5
105-67-9

-111-vt_-t_
120-83-2
1,20-82-t
9L-20-3
L06-47 -8
87-68-3
59-50-7
91-57 -6
77-41-4
88-O6-2
95-95-4
91-5 8 -7
88-74-4
l_J1-t_r-J
208-96-8
99-09-2
83-32-9
5t -28-5
L00-o2-'l
1"32-64-9
606-20-2
)-zr-r4-z

Phenol-
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenol-
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
Benzyl Alcoho.l-
L , 2-Dichl-orobenzene
2-Methylphenol-
2,2' -Oxybis ( 1-Chl-oropropane)
4-Methylphenol
N-Nj-troso- Di-N-Propyf amine
Hexachl-oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2 , 4-Dimethylphenol
Benzolc Acid
bis (2-Chloroethoxy) Methane
2, 4-Dicttlorophenol
L, 2, 4 -Tt i-chl-orobenzene
Naphthalene
4 -Chl-oroaniline
Hexachl-orobutadiene
4 -Chloro- 3-methylphenof
2-Methylnaphthalene
Hexachl- o rocyc J- opent adi ene
2, 4, 6-Tri-chlorophenol
2, 4, 5-Tr ichlorophenol
2-Chloronaphthalene
2-Nitroanil-ine
Dimethylphthalate
Acenaphthylene
3 -Nitroani- l- ine
Acenaphthene
2, 4 -Dinitrophenol
4 -Nitrophenol
Di-benzofuran
2, 6-Dinitrotofuene
2, 4-Dinitrotofuene

1n
1n
1n
1n
1n
6n
1n
'1 n
1n
1n
'1 n
1n
1n
1n
EN
1n

1n
'ln
RN
1n
1n

1n
EN
1.0
qn
q,n
qn
1n
qn
1n
1n
q.n
1n

'ln
qn
1n
qn
tr^

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 U
< l_.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 U
< l-.0 u
< 5.0 U
< 5.0 U
< 5.0 u
< 1.0 U
< 5.0 U
< 1.0 U
< 1_.0 u
< 5.0 U
< 1.0 u
<10u

< 5.0 U
< 1.0 u
< 5.0 U
< 5.0 U

FORDT I



t

ORGA}TICS A}IAT.YSIS DATA SHEET
gemivolatiles by Sw8270D Gclt{s
Extraction ldethod: Sw3520C
Page 2 of 2

Lab Sample fD: VE22H
LIMS ID: 12-74521
Matrix: Water
Date Analyzed: 08/06/1.2 1-4:47

CAS Nunber Analyte

QC Report No:
Drai anr- .
! r vJ ev u .

Arsbfi$b@
INCORPORATED

Sample ID : l'trV-DUP-073012
s.A$tPLE

YE22-Landau Associates
Cornwall-
0001020.400.510

RI Result

84-66-2
7005-72-3
86-7 3-'l
l-uu-ul_-o
534-52-L
8 6-30- 6
101-5 5 - 3
L18-1 4-L
87-86-5
85-01-8
86-74-8
IZU- LZ_ I
84-7 4-2
206- 44-0
129-00-0
85-68-7
9L-94-L
56-55-3
lL7-AL-?
218-01-9
11.1-84-0
50- 32-8
1 93-3 9-5
53-70-3
rY r- z4- z
YU_ TZ-U
TOTBFA

Diethylphthalate
4 -Chlorophenyl-phenylether
Fluorene
4 -Nitroanil-ine
4, 6-Dinitro-2 -Methylphenol
N-Nitro sodiphenylamine
4 -Bromophenyl -phenyl ether
Hexachforobenzene
Pentachl-orophenol
Phenanthrene
Carbazole
Anthracene
Di-n-Butylphthalat.e
Fl-uoranthene
Pyrene
Butylbenzylphthalate
? ? t -ni chl nrnl'rcrlZidine
Benzo (a) anthracene
bis (2 -E thy].hery]. ) phthalate
Chrysene
D1-n-Octyl phthalate
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,hri)perylene
1 -Methylnaphthalene
Totaf Benzofluoranthenes

Reported in pgll (ppb)

SemivoJ.atiJ.e Surrogate Recovery

1n
1n
1n
qn

1n
1.0
1n
1n
qn
1.0
1.0
1n
1n
1.0
'1 n
'ln
EN
1.0
1.0
l_.0
'ln
1n
1n
1.0
1n
1.0
1.0

< 1.0
< 1.0
< 1.0
< 5.0
<10

< 1.0
< 1.0
< 1.0
< 5.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 5.0
< 1.0

1.9
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0

U
TI

U
rl

U

rt

U
rl

U

U

U
U

U

U
U

U
U
U

U
r1

U
U

U

d5-Nitrobenzene
d1 4 -p-TerphenyJ-
d5-Phenol
2, 4, 6-TrTbromophenol

54 .0?
56.0?
54 .42
68.5?

2-Fluorobiphenyl
d4 -I, 2 -Dich.l-orobenzene
2-FJ-uorophenol
d4 -2-Chl-orophenol-

4'l .6e8
36.3?
6? ?9
6A q9

EORM I



r
I

Ars:ffss@
INCORPORATEDORGAI.IICS AI{ALYSIS DATA SIIEET

Semivolatiles by SW8270D CCIMS
Extraction l'trethod: SW3520C
Page L of 2

Lab Samr:l-e ID: MB-080212
LIMS IDz L2-14520
Matrix: Water
Data Release Authorized:
Reportedz 08/06/1,2

Date Extracted: 08/02/L2
Date Analyzed: 08/03/1,2 19:43
fnstrument/Analyst : NT6 / JZ

CAS Nuuber Analyte

Samp1e ID: MB-080212
METHOD BIANK

QC Report No: YB22-Landau Assoclates
Project: Cornwall

0 0 0 1 0 2 0 . 4 0 0 . 5 l- 0
Date Sampled: NA

Date Received: NA

Sample Amount: 500 mL
Final Extract Volume: 0.50 mL

Difution Factor: 1.00

RL Result

LV|J-Y5- Z
rtL-44-4
95-57-8
5q r- / 5-r
L06-46-7
10 0- 51- 6
95- 50- 1
95-48-1
t_08-60-1
106-44-5
62L-64-7
67 -1 2-I
98- 95- 3
78-59-1
88-75-5
105-67-9
6s-8s-0
11-L-vt-r
rzu-6 J- z
)-20-82-t
9r_-2 0-3
I06- 4't -8
87-68-3
5 9-50-7
9r-51 -6
7"t-41-4
B8-06-2
95-95-4
91-58-7
88-74-4
131-11-3
zu6-Yo-d
99-49-2
83-32-9
5L-28-5
t 00-02-7
L32-64-9
606-20-2
LZ L- !C- Z

Pheno]
Bis- (2-Chloroethyl) Ether
2-Chlorophenol
1, 3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohof
1, 2-Dichlorobenzene
2-Methylphenol
2, 2 | -Oxybis ( 1-Chloropropane )

4-Methylpheno]
N-Nit ros o- Di -N- Propylamine
Hexachforoethane
Nitrobenzene
I sophorone
2-Nitrophenol
2, 4 - Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-DLchLorophenoI
1 t A-'lrria}- lnvnl^!,1' a -Jenzene
Naphthalene
4 -Ch.l-oroanil-ine
Hexachlorobutadiene
4 -Ch] oro- 3 -methylpheno l-
2-Methylnaphthalene
Hexa ch.l- oro cyc J- opent adi ene
2, 4, 6-ft ichlorophenoJ-
2, 4, 5-Trj-chlorophenol
2-ChLoronaphthalene
2-Nitroaniline
Dimethylphthal-ate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2, 4-Dinit rophenol
4-Nitrophenol
Dibenzofuran
2 , 6-Dinj-troto.l-uene
2, 4 -Dinitrotoluene

1n
1n
1.0
'1 n
1n
EN
1n
'ln
'ln

I.U
1n
1n
1n

t_.0
1n

1.0
6n
1.0
1n
trn
'ln

RN
1n

RN
qn
q,n
1n

1n
'ln

1.0
1n

qn
1n
q,n
q,n

< 1.0 u
< l_.0 u
< 1.0 u
< l_.0 u
< 1.0 u
< 5.0 u
< l_.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< l-.0 u
< 1.0 u
< 5.0 u
< 1.0 U
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 5.0 u
< l-.0 u
< 5.0 U
< 5.0 U
< 5.0 u
< 1.0 U
< 5.0 u
< 1.0 U
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 U
< 1.0 u
< 5.0 U
< 5.0 U



Arsbffslb@
INCORPORITTEDORGANTCS AI.IALYSIS DATA SHEET

Semivolati1es by SW8270D GCIMS
Extraction Method: SW3520C
Page 2 of 2

Lab Sample ID: MB-0802I2
LIMS lD z L2-14520
Matrix: Water
Date Anal-yzedz 08/03/1.2 1"9t43

CAS Nunber Arralyte

QC Report No:
Drai aat .

Samp1e ID: MB-080212
METHOD BI.ANK

VB22-Landau Associates
CornwaII
0001020.400. s10

RL Result

84-66-2
1 005-1 2-3
86-7 3-7
10 0- 01- 6
534-52-I
86-30-6
101-55-3
118-74-1
87-86-5
8s-01-8
86-7 4-8
L20-12-'t
84-1 4-2
206- 44-0
L29-OO-O
85-68-7
9L-94-r
5 6-ss-3
1"L7 -8L-7
21_8-01-9
117-84-0
50-32-8
1 93- 3 9-5
53-70-3
rJt-z.r-z
>U- LZ_U
TOTBFA

Diethylphtha.l-ate
4 -ChJ-orophenyl- -phenylether
Fl-uorene
4 -Nitroanil-ine
4, 6-Dinitro-2 -Methylphenol
N-Nitros odiphenylamine
4 -Bromophenyl -phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Carbazole
Anthracene
D1-n-Butylphthalate
Fluoranthene
Drzran a

Butylbenzylphthalate
? ? t -ni ah l nrnkrarlZidineJ' J

Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-OctyJ- phthalate
Benzo (a) pyrene
TnAonnll ? ?-nA\--/ pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
1-Methylnaphthalene
Totaf BenzofLuoranthenes

Reported in pq/L (ppb)

SemivoJ-atile Surrogate Reqover1'

1n
1n
1n

1n
1n
1n
1n
RN

1n
1n
1n
1n
1n
1n

RN
1n

1n
1n

1.0
1n
1n
'tn
1n
l_.v

'ln
1n
1n

< 10
n

.0
n

U
U
U
U
U
U
U
U
U
T]

U
U
rl

U
U

U
U
rl

TT

U
U
T1

U
U
U

U
U

<1
<1
<1
<5
<1
<1
<1
<1
<1
<1
<1
<5
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

n

n
n
n
n

.0

.0

.0

n

n

d5-Nitrobenzene
d14-p-Terphenyl
d5-Phenol-
2, 4 , 6-Tribromophenol

66.42
80.4?
69 .62
UI.I6

60.0?
46.42
67.22
70.42

2 - FluorobiphenyJ-
d4 -1, 2 -Dichlorobenzene
2 -E.luorophenol-
d4-2-ChJ-orophenol

FORM I



Arsifiseb@
INCORPORATED

Matrix: Water

Client ID

SW827O SEMIVOI.ATILES WATER SURROGATE RECOVERY SUI&IARY

QC Report No: VE22-Landau Associates
Project: Cornwalf

0001020.400.510

NBZ FtsP TPH DCB PHL 2EP TBP 2CP TOT OUT

MB-0802]2
IJUJ-VtJUZfZ
LCSD-0 I 02 12
MW-15D-073012
MW-165-0?301_2
MW-15S-073012
MW-14S-073012
MW-13S-073012
MW-14D-073012
MW-13D-07 3012
MW-DUP-073012

66.42 60.08
62.42 60.8?
6L.2Z 60.42
58.4? 53.22
6t_.6? 54.4?
62 .02 56.42
58.8? 53.22
59.22 54 .42
67 .22 6I.62
62.42 60.88
54.08 4't.62

80.4? 46.42
77.22 48.08
-l 

6 .0e" 45 . 6Z
56.42 36. 9?
65.68 38.4?
73.62 40.88
59.6? 39.8?
69.22 4L.2Z
'71 .62 44.O2
75.22 44.82
56. 0? 36. 3?

LCS/MB LIMITS

69.62 67 .22
64.8? 61.3?
63.5? 59.78
62.72 58.9?
64.02 60.3?
66.42 61. 98
61. 18 58.1?
62.12 59.78
10.42 66.92
64.02 60.38
54.42 53.33

QC LIMITS
( 34-r.01)
( 38-100 )

(27 -L22)
(27 -]-O0)
(16-106)
(23-100)
(3r_-r_28 )

(33-100)

81.18 70.
86. 98 64.
87.72 63.
81. 6? 62.
85. 6? 64.
aA q9 6q
80.3? 6].
82.r2 62.
92.82 7I.
86.1? 64.
6n q* 56

420
3?0
1Z 0
920
0? 0
620
3?0
9eo 0
220
3?0
5? 0

(NBZ )
1 ITRP'I
/ ITDTJ \

(DCB)
( PHL)
(2EP)
{TRP)
(2CP)

50-r-00 )

51-100)
54-',I'1'7 \

40-r_00)
r5-t2r)
33-100)

: d5-Nitrobenzene
: 2-Fl-uorobiphenyl
: d14-p-Terphenyl
: d4-1, 2-Dichlorobenzene
: d5-Pheno]
: 2-F]uorophenol
: 2, 4, 6-Tribromophenol-
: d4-2-Chforophenol-

Prep Method: SW3520C
Log Number Range: 12-L4520 to 12-14527

(46-125)
(46-L02)

Page 1 for VE22
FORM-rr SW8270



*xs:H:?b@
INCORPORATEDORGANICS A}IAIYSIS DAIA SHEET

Semivolatites by Sw8270D cClMS
Page L of 2

Lab Sample fD: LCS-080212
LIMS ID: 12-L4520
Matrix: Water
Data Rel-ease Authorized:
Reportedz 08/06/12

Date Extracted LCS/LCSD: 08/02/72

Date Anaf yzed LCS z 08/03/12 20:I"l
LCSD: 08/03/12 2025L

fnstrument/Analyst LCS: NT6/JZ
LCSD: NT6/JZ

GPC Cleanup: NO

Ana]-yte LCS

Sarnple ID: LCS-080212
LCS/LCSD

t.)/r Pannrr- rr'ln. tt\22-Landau ASSOCj-ateS
Pro j ect: Cornwa.Il-

000L020.400.510
Date Sampled: 01 / 30 / 1,2

Date Received: 07 /3I/1,2

Spike LCS
Added-LCS Recovery

Spike
LCSD Added-LCSD

Sample Amount LCS:
LCSD:

Finaf Extract Vol-ume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

500 mL
500 mL
0.50 mL
0.50 mL
1.00
r-.00

LCSD
Recovery RPD

Phenol-
Bis- (2-Chloroethyl) Ether
2-Chlorophenol
L, 3-Dichlorobenzene
1", 4 -Dichl-orobenzene
Benzyl AlcohoL
1, 2-Dichlorobenzene
2-Methylphenol
2, 2' -Oxybis ( 1-Chloropropane)
4-Methylphenol
N*Nitroso- Di-N-Propylamine
Hexa ch1 o ro e thane
Ni-trobenzene
Isophorone
2-Nitrophenol-
2 , 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenol
t, 2, 4 -! r ichl-orobenzene
Naphthalene
4 -ChLoroanil-ine
Hexachlorobutadiene
4 -Chloro-3 -methylphenol
2 -Methylnaphthalene
Hexachl-orocyclopentadi ene
2 , 4 , 6-lri-chlorophenoJ-
2 , 4 ,5-TrichlorophenoJ-
2-Chl-oronaphthalene
2-Nitroaniline
Dlmethylphthal-ate
Acenaphthylene
3-Ni-troani l-ine
Acenaphthene
2, 4-DinitrophenoJ-
4-Nitrophenol
Dibenzofuran
2, 6-DiniLrotoluene
2, A-Dini|.rotoluene
Diethylphthalate
4 -Chlorophenyl-phenylether
Fluorene
4-Nitroaniline
4, 6-Dinitro-2-Methylphenol
N-Nit rosodiphenylamine

69.62 L.7Z
6s. 68 1.88
69.22 t.2Z
38.4E 3.t8
40.08 3.93
58. 4? 3. 53
42 .42 2 .82
69.22 2.92
62.42 0 . 6?
69.42 4.42
66. 83 4.3?
34 . 08 4.62
66. 0E 3. 18
77.62 5.38
?6.08 4.38
64 .3t 8. 08
83.3t 2.62
66.8? 3.7?
69.22 4.9t
44 .42 0 . 98
50.8t 0. 89
53.38 8. 38
38. 4? 1.03
73.1? 4.38
49.22 1.6?
37.1E 16.83
'17.52 5.88
71.52 6.22
62.82 2.62
59.18 6.3?
'18.42 4.72
63. 68 3.88
67 .52 7. 83
62.42 4.62
1018 1. 48

93.3* 5.39
58.88 4.22
78.42 5.48
80.38 5. s8-t9.22 4.18
'7L.2Z 3.4E
61 .22 3.08
70.0? 7.92
91.3s 3.24
"lo.4z 5.22

I'7 .I
16.1
1,7.1,

10.4
14.L
10.9
16.8
15.5
33.2
r-6.0

eq
16.0
18.4
18.2
44.5

1,1,2

1"6.1
49 .4
1,1, .2
1,2 .6
36.8

q?

52 .5
72.r
23 .5
54.8
54.6
15.3
4I .6

15.3
46 .8
1,4 .9
r-37 Q

66.4
1,4.r
55. 7

5't .I
10 n

1,'1.2
16. 3
48.5

1,22
76.7

25.0
25.0
25 .0
25.0
25.0
25.O
25.0
25 .0
25 .0
50.0
25 .0
25 .0
25.Q
25.0
25 .0
?q n

l_3 8
23. u
75.0
23. u
z3 - u
?q n

2s.0
75.0
25.O
?E A

75.0
?R N

25 .0
?q n

z3-u
25.0
?tr n

25 .0

75.0
25.0
,q n

75.0
2s.o
25.0
25.0

138
25 .0

68.48
64 .42
68.4?
39.68
4]-.62
56. 4S
43 .62
67.22
62.02
66.42
64.08
35. 68
64 .02
73. 6E
'72.82
59.38
tJL. ZZ
64 .42
6s.9ts
44.82
50.4?
49 .1,2
38.8?
70.08
48.42
31.38
73.18
72.82
6r.22
qE q*

74.82
61,.22
62.42
s9. 68
99.38
88.5t
56. 4*
74.3t
't 6.rz
76.08
68.88
65.22
64.72
88.4t
66. 8E

L7 .4
16.4
1? ?

9.6
r,0.0
1,4 .6
l_u. o

1s. 6
34.1
1,6.'t

qq

r-6.5
19.4
1q n

48 .2
115

1C 1

51..9
11. t-

1,2 .'7
40.0

54.8
1,2.3
21 .B
58.1_
58.1
15.7
44.3
1,9.6
15. 9
50. 6
r-5. 6

1?O a)

?0.0
14. t
58.8
60.2
19.8
l_7.8
t_b. tt
52 .5

126
I'7 .6

,E N

2s.0
25.0
25.0
25.0
25.0
23. u
2s.o
2s.o
50.0
25.0
25.0
25.0
25.0
25.0
?q n

138
25.O
75.0
25 .0
25 .0
75. 0
2s.o
75.0
2s.o
75.0
?q n

75.0
25 .0
75. 0
25 .0
25.0
tq n

2s .0
138

75.0
25.O
75.0
75.0
t\n
)r\ 

^tR n
?q n

-LJU

FORM III



firs5fiSrb@
INCORPORATEDORGA}TICS A}IAIYSIS DATA SHEET

Seuivolatiles by SW8270D cClMS
Page 2 of 2

Lab Sample ID: LCS-O80212
LIMS ID: 12-14520
Matrix: Water
Date Anafyzed LCS: O8/03/12 20:

LCSD: 08/03/L2 20:

Analyte LCS

QC Report No:
Proj ect :

I1
51

Spike LCS
Added-LCS Recowery

Sample ID: LCS-080212
LCS/LCSD

VE22-Landau Associates
Cornwal-l-
0001020.400. s10

Spike LCSD
LCSD Added-LCSD Recov€ry RPD

4-Bromophenyl-phenyJ-ether 17.8
Hexachl-orobenzene 17.3
Pentachl-orophenol- 68. 9 Q
Phenanthrene 1?.0
Carbazole 18.9
Anthracene \5.2
Di-n-ButyJ-phthal-ate 19.5
Fl-uoranthene 1,7.0
Pyrene 1'l .1,
Butylbenzylphthalate l-8.8
3,3'-Dichlorobenzidine 49.0
Benzo (a) anthracene I'l .2
bis (2-EthylhexyJ-)phthalate 19.4
Chrysene 16 . 1-

Di-n-Octyl phthal-ate 18.4
Benzo (a) pyrene 16.5
Indeno (1,,2,3-cd) pyrene 15. 9

Dibenz (a, h) anthracene 15. 1

Benzo (9, h, i ) perylene 14 . 5
1-MethyJ-naphthalene 1,7 .'l
Totaf Benzofl-uoranthenes 32.8

25.0
25.0
7q n

25 .0
25 .0
25 .0
25.0
25.0
25.0
25 .0
75.0
25 .0
25 .0
25 .0
25 .0
25 .0
25 .0
2s.o
25.0
25.0
50. 0

'71, . 2Z
69.22
91.9?
68.08
75. 68
60.8r
78.08
68.0?
68 .42
'7 5 .22
65.3E
68.8E
'77 .62
64 .42
73. 6?
66. 08
63 .62
60.4*
sB.0?
70. 88
65. 68

t_8.3
t7 .'t
72.4 Q

t] .3

1s. 9

20 .0
L7 .7
1?.5
r-8.8
53.3
17.8
20.0
t6.4
t9 .2
17.0
16. 3

I4.8
rt.6
34.2

25.0
2s.0
?q n

2s.o
25 .0
25 .0
25.0
25.0
2s.o
25.0
75. 0
25 .0
25 .0
2s.o
2s.o
2s .0
25 .0
25.0
25.0
25.O
50.0

13.22
t0.8s
96. 58
69.2%
78.42
63 .62
80.08
70.8?
70. 0?
75.22
71.1_8
71.22
80.0?
65.62
76.82
68.0?
65.22
62.02
59.22
77.22
68.48

2.82
2.39
5.08
1,.72
3. 6?
4.58
2 .52
4.0?
2.32
0.0t
8.48
3 .42
3.08
1.8t
4.3*
3. 0*
2 .52
2.62
2 .02
0. 69
4 .22

SernivoJ.atiJ.e Sumogate Recovery

d5-Nitrobenzene
2 - Fl-uorobiphenyl
d1 4 -p-Terphenyl
d4 -1, 2-Dichlorobenzene
d5-PhenoL
2-Fluorophenof
2, 4, 6-Trlbromophenol
d4 -2-Chl-orophenol

Results reported in pgll,
RPD calcul-ated using sample concentrations per

LCS
62.42
60.8?
77.22
48.0?
64.82
61.38
86.98
64.3?

sw846.

LCSD
6r.22
60 .42
16.02
45 .62
63.5?
59.'tZ
87 .72
6? '79

FORM III



ORGAI{ICS AI.IALYSIS DATA SHEET
PNAs by Low Leve1 SW8270D-SIM GCIMS
Extraction l4ethod: SW3510C
Page 1 of 1

Lab Sample ID: VE22A
LIMS IDz 1,2-]-4520
Matrix: Water
Data Release Authorized: "ONIWRenortcrl : O8/09/12

Date Extracted:. 08/03/12
Date Ana-Iyzed: 08/08/12 12:40
Instrument/Analyst : NT11/VTS

CAS Nunber Analyte

Arstfisrb@
INCORPORATED

Sanple ID: t'191-15D-O73Ol2
SAMPLE

QC Report No: VE22-Landau Assoclates
Project: Cornwall

Event: 0001020.400.510
Date Samnl ecl: O7 /30/12

Date Received: 01 /31,/L2

Samp1e Amount: 500 mL
Finaf Extract Volume: 0.5 mL

Dilution Factor: 1.00

RL Resu]-t

9t-20-3
9L-57-6
90-L2-O
208-96-B
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
2I8-0r-9
50-32-8
193-39-5
53-70-3
r9I-24-2
L32-64-9
TOTBFA

Naphthal-ene
2-Methylnaphthalene
1-Methylnaphthal-ene
n^^-^^--L!L''1^-^nuelldul1L 11V a E11e

Acenaphthene
F]-uorene
Phenanttrrene
Arrttrracene
F].uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ronzn/r\nrzrona
Indeno (I, 2, 3-cd) pyrene
niL^-- t- | \ -h+L-D ruert z ( d, II J drrLrrfacene
aanzn/n h i \h^r\/lene

\Yl L!' L / yv!l

Dibenzofuran
Total Benzoffuoranthenes

Reported in pglT, (ppb)

0.010
0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0. 010
0.010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.020

0. 17
o.2L
0.40

0.010 u
0. 10
0. 10
0. 11

0. 011
0. 017
0. 01s
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0. 016
0.020 u

SIM Semivolatile Sumogate Recovery

d10-2-Methylnaphthafene 68.0U
d14-Dibenzo (a, h) anthracene 66.7%

FORM I



ORGAI{ICS A}TAIYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VE22B
LIMS IDz I2-1452I
Matrix: Water
Data Rel-ease Authorized: *\NJ
Reported: 08 / 09 / 72

Date Extracted:. 08/03/L2
Date Anafyzed: 08/08/12 13:08
Instrument,/Analyst : NT11/VTS

CAS Nunber Anal-yte

Of- Pannrf NTn.

Prai ocf .

Event:
fl:l- o Qrmn-l arl .

Date Received:

*xs5fiseb@
INCORPORATED

Sanple ID: tfl-15s-073012
SA}4PLE

VE22 -Landau As sociates
Cornwall-
0001020.400.510
01 /30/12
01 /3r/L2

Sample Amount: 500 mL
Finaf Extract Vofume: 0.5 mL

Dilution Factor: 1.00

RL Result

9L-20-3
91-57-5
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
L20-12-7
206- 44-0
12 9-00-0
5 6-55-3
2I8-0I-9
50-32-8
1 93- 3 9-5
53-70-3
141 -tA_')
L32-64-9
TOTBFA

Naphthalene
2 -t'lethylnaphthalene
1-Methylnaphthal.ene
Acenaphthylene
Acenaphttrene
Fluorene
Phenanthrene
Anthracene
Ffuoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ranzn/l\nrrrona

Indeno (I, 2, 3-cd) pyrene
ni L^- - | - | \ -.-+L-urDet|z (d, n/ dnLnracene
Ranzn/a h i \ha?\/lene

\ Y r LL r + / I'v!

Dibenzofuran
Total Benzofluoranthenes

0. 010
0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

0.14
0. 015
0. 049

< 0.010
0. 19

0.070
0 .0L7

< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.010
< 0.020

U

U
U
U
U
U
U
U

U

U
U

Reported in pg/L (ppb)

SIM SemivoJ-atiJ-e Surrogate Recovery

d1O-2-Methylnaphthalene "7I.02
d14-Dibenzo (a, h) anthracene 73.7?

FORM I



ORGAf{ICS AI\IALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

T,el'r S:mnl e TD: \IE22C
LIMS ID: I2-I4522
Matrix: Water \
Data Release Authorized: \\JW
Reported: 08 / 09 / 72

Date Extracted: 08/03/12
Date Anal-yzed: 08/08 /72 73231
fnstrument/Analyst : NT11/VTS

CAS Nunber Analyte

firstfisrb@
INCORPORATED

SampJ-e ID : t'1I{-15S-073012
SAIvtPLE

flf- P ann rf lrTn .

Proj ect :

Event:
F)r1-a Q:mnlad.

Date Received:

Sample
Final Extract

Difution

VE22-Landau
Cornwal-l-
0001020.400.
01 /30/12
o7 /3L/L2

Associates

510

Amount: 500 mL
Volume: 0.5 mL
Factor: 1.00

RL Result

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
5 6-55-3
2r8-01-9
50-32-B
1 93- 3 9-5
53-70-3
r9r-24-2
L32-64-9
TOTBFA

Naphthalene
2-MethyJ-naphthal.ene
1-MethyJ-naphthal-ene
Acenaphthylene
Acenaphthene
F]-uorene
Ptrenanttrrene
Anthracene
Fluoranthene
{rrene
Benzo (a) anthracene
Chrysene
P.6n ?A I: ) nrrrana\ s / tsf ! vrrv
Tnrlann/-l 2 ?-nA\--/ pyrene
Dibenz (a, h) anthracene
pan?^1^ h ; t^^--71en€

\Y | !!l L / I/v!

Dibenzofuran
Total- Benzoffuoranthenes

Reported in pq/L (ppb)

0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.020

3.7 E
3.1 E
2.4 E

0. 038
1.4 E
1.3 E
1.4 E

0. 14
0. 18
0. 11

0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.54

0.020 u

SIM Semivolatile Sunogate Recovery

d1O-2-Methylnaphthafene 1I.12
d14-Dibenzo (a, h) anthracene 69.7?

FORM I



ORGAI.IICS AI.IALYSfS DATA SHEET
PNAs by Low Level SW8270D-SIM cClMS
Extraction Method: SIV3510C
Page 1 of l-

Lab Sample fD: VE22C
LIMS ID:. I2-I4522
Matrix: Water
Data Ref ease Autho rized.: \NJ
Reported: 08/09/1-2

Date Extracted: 0B/03/12
Date Analyzed: 08/08 /12 L6:58
f nstrument/Ana1yst : NT11/VTS

CAS Number Anal.yte

Yv !\vyv!

Prn-i acf .

Event:
f):1- a Q:mnl arl .

Date Received:

Q:mnl av qa.Ly f v

Final Extract
Difution

Als5ilSrb@
INCORPORATED

Samp1e ID : }"fi{-15S-073012
DILUTION

VE22-Landau Associ-ates
Cornwaf l-
0001020.400.510
01/30/1,2
07 /31./t2

AINOLINI: 5UU ML
Volume: 0.5 mL
Factor: 10.0

RL Resu]-t

91-20-3
9t-57 -6
90-12-0
208-96-8
83-32-9
a6-73-7
8s-01-8
L20-L2-7
206-44-O
129-00-0
5 6-55-3
218-0L-9
50-32-8
193-39-5
53-7 0-3
:9L-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthal.ene
1-Methy1naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
R.on z a / : \ nrrran o

Indeno (L, 2, 3-cd) pyrene
nlL^^-l^ | \-^+L-ulDerrz (a, n/ anLnracene
Benzo (9, h, i) perylene
Dibenzofuran
Totaf Benzof .l-uoranthenes

0. 10
0. 10
0. 10
0.10
0. 10
0. 10
0. 10
0. 10
0. 10
0. 10
0.10
0.10
0.10
0.10
0.10
0.10
0. 10
0 .20

3.9
3.3
2.5

0.10 u
L.4
L.4
1.5

0. 19
o.24
o.t7
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.10 u
0.58
0.20 u

Reported in pgll, (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphtha.Iene'73.02
d14-Dibenzo (a, h) anthracene 58.7%

FORM I



ORGAI\TfCS AIIAIYSTS DA?A SHEET
PNAs by Low LeveJ. SW8270D-SIM
Extraction Method: ST[3510C
Page 1 of 1

GClMS

AlsiffSeb@
INCORPOR/ITED

SampJ-e ID: t4l-14s-073012
SAMPLE

T,al-r S:mnl o TD. \lE22Dlqv vsrrryr

LIMS ID: 12-L4523
Matrix: Water
Data Re]ease Authorized:
Rannrfcri. nR /nq /12

Date Extracted: 08/03/L2
fi:f a An: I rroarl . nB /08 /72
Tnstrrrmenf /Anal rzst: NT11

CAS Nunber Anal.yte

\^^/

fl/- Rannrf NIn.

Proj ect :

Event:
flrf a Qamnl arl .

Date Received:

Samp-Ie
Fina.L Extract

Dilution

v Ez z- Lancla\)
Cornwalf
0001020.400
01 /30/12
0'7 /3L/L2

n^^^^i ^!^^A5 JUUAd LgJ

ql n

L4:06
/vrs

Amount: 500 mL
Vol-ume: 0.5 mL
Factor: 1. O0

RL Resu1t

9L-20-3
9L-57 -6
90-L2-O
208-96-8
83-32-9
86-73-7
8s-01-8
L20-L2-1
206-44-O
129-00-0
5 6-55-3
2L8-0L-9
5 0-32 -8
193-39-5
53-70-3
19L-24-2
r32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthyl-ene
Acenaphthene
F]-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ron zn i/: \ nrzrana

\ s / rJ ! vrrv

Indeno (I, 2, 3- cd) pyrene
Dibenz (a, h) anthracene
Ronznf c h i\norrrlgng\ Y t rr, r I I'vL f
Dibenzofuran
Total Benzofluoranthenes

0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0 .020

0. 084
o.32
0. s6

0.010
0. 18
0. 14
o.L2

0.010
o.o24
0. 030
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

U
U
U

U

U

U

U
U

Reported in pgll, (ppb)

SIM SemivoLatil-e Surrogate Recovery

d10-2-Methylnaphthafene 63.3%
d14-Dibenzo (at h) anthracene 61.3%

FORM I



ORGA}TTCS A\TAJ,YSIS DATA SI{EET
PNAs by Low Level SW8270D-SIM GCIMS
Extraction Method: SV[3510C
Page 1 of 1

Lab Sample ID: VE22E
LIMS ID: L2-L4524
Matrix: Water
Data Re-Lease Authorized' t\.'.\)
Reported : 08 / 09 / 12

Date Extracted: 08/03/12
Date Analyzedi 08/08 /L2 L4:35
Instrument,/Anal-vst : NT1 1/VTS

CAS Nunber Anal.yte

A:s5ffStb@
INGORPORATED

Sanple ID : IvfI-13S-073012
SAI4PLE

f)f- P onn rt lrln .

Proj ect :

Event:
flr1-a Qrmnlad.

Date Received:

Sample
Final- Extract

Dil-ution

VE22-Landau
Cornwaff
0001020.400.
07 /30/1-2
07 /3r/12

Associates

510

Amount: 500 mL
Vofume: 0.5 mL
Factor: 1.00

RL Result

9L-20-3
91-57-6
90-L2-O
208-96-B
83-32-9
86-13-7
85-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
2r8-0r-9
50-32-8
193-39-5
53-70-3

r32-64-9
TOTBFA

0. 010
0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0. 010
0.010
0.010
0.010
0.010
0 .020

0.14
o.L2
o.27

< 0.010
0. 15
0.L2
0. 11

0. 015
0.020
0. 018

< 0.010
< 0.010
< 0.010
< 0. 010
< 0. 010
< 0.010
< 0.010
< 0.020

Naphthalene
2 -Me thyJ-naph tha J- ene
1-Methylnaphthal-ene
n ^^'- ---LrL,,t ^^^duEltd u1t L 11v f ulrg

acenalhthene
Fluorene
Phenanthrene
Anthracene
F]-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ran zn t/ r ) nrrrana

\e/ts1!vrrv

fndeno (I, 2, 3-cd) pyrene
Di 1'rcn z (a -h \:nf hl3ggng\ s, rr / urr sarr

Ranzn 1n. h - i ) norrT]gng\ Y 
' 

rrt r / yv! f

Dibenzofuran
Totaf Benzof fuoranthenes

U
U

U

U

U
U
U

U

Reported in pg/L (ppb)

SIM Semivol-atile Sumogate Recovery

d10-2-Methylnaphthafene 61.32
d14-Dibenzo (a,h) anthracene 66. 0%

FORM I



ORGA}IICS A\TAIYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Extraction Mettrod: SW3510C
Page 1 of 1

Lab Sample ID: VE22F
LIMS ID: 12-14525
Matrix: Water
Data Re-lease Authorized: \MJ
Reported: 08 / 09 / 72

Date Extracted: 08/03/L2
Date Anal-yzedz 08/08 /12 L5z04
Instrument/Anafvst : NT11/VTS

CAS Nunber Analyte

Alsbf;Srb@
INCORPORATED

SampJ-e ID: l4I-14D-073012
SAI"IPLE

QC Report No: YE22-Landau Associates
Project: Cornwalf

Event: 0001020.400.510
Date Sampled: 0'7 / 30 / 12

Date Received: 0-7 /31 /12

Sample Amount: 500 mL
Finaf Extract Volume: 0.5 mL

Dilution Factor:1.00

RL Result

9t-20-3
91-57-6
90-]-2-o
208-96-8
83-32-9
85-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
5 6-55-3
2r8-0L-9
50-32-8
1 93-3 9- 5
53-7 0-3
I9r-24-2
L32-64-9
TOTBFA

NaphthaJ.ene
2-Methylnaphtha1ene
1-Methylnaphthal-ene
Acenaphthylene
Acenaphthene
Fl-uorene
Ptrenanthrene
Anthracene
F]-uoranttrene
Pyrene
Benzo (a) anthracene
Chrysene
Ranzn/a\nrrrana
TnAana/1 ? ?-nA\\LtL'J v*/pyrene
Dibenz (a, h) anthracene
pan,^/^ h i \^^-,/fene\Yt !!t L / uv.|
Dibenzofuran
Total Benzoffuoranthenes

Reported in p,g/L (ppb)

0. 010
0. 010
0. 010
0.010
0. 010
0. 010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.020

o.L2
0. 13
o.2L

0.010 u
0.18
o.L2
0. 14

0. 014
o.026
0. 020
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0. 019
0.020 u

SIM Senivolati1e Surrogate Recovery

d1O-2-Methylnaphthal-ene 65."72
clT 4-Di benzo la - h ) anthracene 59.72

FORM I



ORGAI\IICS AIIALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Extraction Mettrod: SW3510C
Page 1 of 1

Lab Sample ID: VE22G
LIMS IDz 12-14526
Matrix: Water
Data Release Autho rized; \rurJ
Reported : 08 / 09 / 12

Date Extracted: 08/03/12
Date Analyzed: 0B/08/12 16:00
Instrument,/Analyst : NT11/VTS

CAS Numlrer Analyte

irsbf;srb@
INCORPORATED

Sample ID: t'trI-13D-O73OL2
SAI{PLE

QC Report No: VE22-Landau Associates
Project: Cornwall

Event: 0001020.400.510
Date Sampled: 01/30/12

Date Received: 0l /3L/72

Sample Amount: 500 mL
Final Extract Vo"l-ume: 0.5 mL

Dilution Factor: 1.00

RL Resu].t

91-20-3
91-57-6
90-L2-0
208-96-8
83-32-9
86-73-7
8s-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
278-01-9
50-32-8
1 93-3 9-5
53-7 0-3

L32-64-9
TOTBFA

Naphthal-ene
2-Methylnaphthalene
1-MethyJ-naphthal.ene
AcenaphthyJ-ene
Acenaphthene
F].uorene
Phenanthrene
Anthracene
F].uoranttrene
Flrrene
Benzo ( a) anthracene
Chrysene
Ron zn /: \ nrzrana

Indeno (I-, 2, 3- c,d) pyrene
Dibenz (a, h) anthracene
Ronzn/o-h i )ncrr7]gpg\Yl !!l L / yv!f

Dibenzofuran
Totaf Benzofluoranthenes

Reported in pglL (ppb)

0. 010
0. 010
0. 010
0. 010
0. 010
0 .010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0.010
0.010
0.010
0.010
0. 010
0.020

0.31
0. 48
0. 66

0. 011
0. 091

0 .15
0. 18

0. 018
0. 028
0. 025
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
o.o24
0.020 u

SIM Senivolatil-e Sumogate Recovery

d10-2-Methylnaphthal-ene 7I.12
d14-Dibenzo (a,h) anthracene 69. 7?

E'ORM I



ORGAI.fICS AI.IALYSIS DATA SHEET
PNAs by Low Leve1 SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample fD: vE22H
LIMS ID z 12-74527
Matrix: Water
Data Release Authorized,: \\IN
Reported : 08 / 09 / 12

Date Extracted: 08/03/12
Date Anafyzed: 08/08 /12 1,6:29
-Lnstrumenc/Analvst : t\.1- l_L/ v -t 5

CAS Number Anal-yte

axsffisrb@
INCORPOR/\TED

Sample fD : I'191-DUP-O73OL2
SA}'PLE

QC Report No: VE22-Landau Associates
Project: Cornwal-f

Event: 0001020.400.510
Date Sampled: 01 /30/12

Date Received: 01 /31/12

Sample Amount: 500 mL
Finaf Extract Vofume: 0.5 mL

Di-l-utlon Factor: 1.00

Rt Result

91-20-3
9t-57-6
90-L2-O
208-96-8
83-32-9
86-73-7
85-01-8
t20-L2-7
206-44-0
129-00-0
56-55-3
218-01-9
50-32-8
1 93-3 9-5
53-7 0-3
L9L-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
i^^'^^-L!L..1 ^-^nuvlldutf L11v f ellu

Acenaptrthene
Fluorene
Phenanthrene
Anthracene
F1uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ronzn/a\nrrrana

Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenes

0. 010
0. 010
0. 010
0.010
0. 010
0 .010
0. 010
0. 010
0. 010
0. 010
0.010
0.010
0. 010
0.010
0.010
0.010
0. 010
o .020

o.L2
0. 13
o.22

0.010 u
o.20
0. 14
0.15

0. 018
0. 030
o.o24
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
0.010 u
o.o2L
0.020 u

Reported in pglL (ppb)

SIM Semivo1atiJ-e Surrogate Recovery

d10-2 -Methylnaphtha.l-ene 66 .'7 Z

d14-Dibenzo (at h) anthracene 69.0%

FORM T



ORGAI{ICS AI\TAIYSfS DATA SHEET
PNAs by Low LeveJ- SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: MB-080312
LrMS ID: 72-L4520
Matrix: Water
Data Refease Authorizedr NrX)
Reported: 0B / 09 / 72

Date Extracted : 08 / 03 / 1,2

Date Analyzed: 08/08/12 10244
lnst-rument/Anal-vst: N-t -r t/ v15

CAS Nunber Anal-yte

ANALYTICAL/A
RESOURCES\z
INCORPORATED

Sample ID: MB-080312
IdETHOD BI,ANK

QC Report No: VE22-Landau Associates
Project: Cornwalf

Event: 0001020.400.510
Date Samnl ecj: NA

Date Received: NA

Sample Amount: 500 mL
Final Extract Volume: 0.5 mL

Difution Factor: 1.00

RL Result

9r-20-3
9I-51 -6
90-12-0
208-96-8
83-32*9
8 6-1 3-7
85-01*8
r20-r2-7
20 6- 4 4-0
L29-00-0
56-55-3
278-0r-9
50-32-8
1 93-3 9- 5
53-70-3
797-24-2
132-64-9
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

\I:nhf h: I ana

2-Mef hrzl n,anhih: lene
1 -Mefhvl nanhfha lene
Ananrnhl- hrzl ana
Anan anhf h on a

Ffuorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo /a ) anthrer-ene
f h rrrcano
Ron zn r/ : \ nrzrano

fndeno (I, 2, 3-cd) pyrene
njl.-^^-|- l\-^+1.-,DLDeIIz I cl r 1l / dLI LlI.f aCene
Dan ra / a 1-, .i \ h^r./fene\ Y I t' t L / Irv! '

Dibenzofuran
Tota-l- Benzof l-uoranthenes

Reported in pg/L (ppb)

SIM SemivolatiJ-e Surrogate Recovery

d10-2-Methylnaphthalene 62 .'7 %

d14-Dibenzo (a, h) anthracene 65.7?

FORM I



fiIsbff:tb@
INCORPORATED

SIM SW8270 SURROGATE RECO\IERY SUM!,IARY

Matrix: WaLer f}C Pannrf NIn.
Drn-i anf .

YE22 -Landau As sociates
Cornwaff
0001020.400.510

MNP DBA TOT OUTClient fD

MB-080312
LCS-080312
LCSD-080312
MW-15D-073012
MW-165-073012
MVi-15S-073012
MW-15S-073012 DL
MW-14S-073012
MW-13S-073012
MW-14D-073012
MW-13D-073012
MW-DUP-073012

62.72 65.
10 .12 11 .

63. 0% 68.
68.0% 66.
77.02 13.
1L.1Z 69.
73.0? s8.
63.3? 61.
61.32 66.
65.72 s9.
1L.1Z 69.
65.7% 69.

7Z
3e"

0%

7Z
7Z
'l 9o

'72

3Z
0z
7eo

1Z
0z

0
0
0
0
0
0
0
0
0
0
0
0

LCS/MB LIMTTS

( 40-93)
( 31-11s )

QC LIMITS

(35-e4 )

(26-1,1,5)
(MNP) : d10-2-Methylnaphthafene
(DBA) : d14-Dibenzo (a, h) anthracene

Prep Method: SW3510C
Log Number Range: 12-L4520 to t2-I4521

Page 1 for YE22
FORM-II SI}{ sw8270



ORGAI{ICS A$TAI,YSTS DATA SHEET
PNAs by Low Level- SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-080312
LIMS ID: 12-14520
Matrix: Water 

^^ |

Data Release Authorized: 'YV\A/
Reported : 08 / 09 / 12

Date Extracted LCS/LCSD:. 08/03/12

Date Analyzed LCS: 08/08/L2 11:13
LCSD: 08/08/12 1,7:42

Instrument/Anal-yst LCS: NT11/VTS
LCSD: NT11/VTS

.Analyte LCS

Sample Amount LCS: 500 mL
LCSD: 500 mL

Final Extract Volume LCS: 0.50 mL
LCSD: 0.50 mL

Dil-ution Factor LCS: 1.00
LCSD: 1.00

Samp1e ID: LCS-080312
I,AB CONTROL

AlssfiSrb@
INCORPORATED

SAf'IPLE

O1- Ronar1- lrla.
Drni anl- .

Event:
F)r]- o Qrmnl arl .

Date Received:

v Lzz- Lar\o,Al)
Cornwafl
0001020.400
NA
NA

n^-^^.1 ^+^^

c, 1n

Spike LCS
Added-LCS Recowery LCSD

Spike
Added-LCSD

tcsD
Recovery RPD

lrTrnhf hr'l ana

2 -Methylnaphthalene
1 -Mof hrrl nenhthe I erlg
lnanrnht- hrr'l ona

lnanrnhl-hano

Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pan?^ /r \ rnl-hr:rana
Ch rrr<an a
Flanzn fa \ n\/rFna
Tnrlann/1 ? 1,-a11\nrrrano
nil.ranz /r h\ rnl-hr

Benzo (9, h, i) perylene
Dibenzofuran
Total- Benzof fuoranthenes

66.'tZ 0.183
66.7% 0. 181
66.12 0. 181
16.12 0.209
10.32 0.195
1 6.02 0 ,2I9
71.0% 0.200
66.'t% 0.1,61
80.0? 0.2r7
81.0? 0.2L4
18.72 0.2I1
"t 4.7% 0.208
66.12 0.766
1I.72 0.194
lL.OZ 0 .192
75.'72 0.206
64.72 0.182
111? 0 .6L2

ps/L (ppb)

61. 0? B. 9%

60.3? 10.0?
60.38 10.0%
69.72 9.62
65.38 1 .4%
73.Ots 4.0?
66.72 6.3?
55.7? 18.0?
72.32 10.1%
'7 r .3e" 12 .12
12.32 B .42
69.32 1 .42
55. 3% LB .62
64 .72 10.3%
64 .OZ t0 .42
68.'72 9.12
60 .7% 6.4%
to2z 8.3%

0.200
0.200
0.200
0 .230
O.2TI
o.228
0.273
0.200
0.240
0.243
0.236
0.224
0.200
0.21,5
0.273
0.22'l
0.194
0. 66s

0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0.600

0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0. 300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0. 600

PannrfaA i n

RPD calcufated usinq sampfe concentrations per SW846.

SIM SemivoJ-atiJ.e Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthal-ene 10.72 63.0?
d14-Dibenzo (a, h) anthracene 77.3? 68.0%

FORM III



ORGAIIICS A}IAIYSIS DATA SHEET
Pesticides by GCIECD Method sw8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VE22A
LIMS ID z 12-1"4520
Matrix: Water
Data Refease Authori-zed:
Ronnrfocl. OR/nq/12

Date Extracted: 08 /03/72
Date Anal-yzed: 08/01 /12 L4:02
f nstrument,/Anal-vst : ECD6/AAR
GPC Cleanup: No
Snlfrrr (lleanln. Yes

CAS Nunber AnaJ-yte

A/- Il ann rl. Nln .

Proj ect :

Arsbfisr!@
INGORPORATED

SampJ-e ID: }'OI-15D-O73OL2
SA}4PLE

YB22-Landau Associates
Cornwal-f
0007020. 400.510

Date Sampled: 01 /30/L2
Date Received: 01 / 3I / 1,2

Sample Amount: 500 mL
Final- Extract Volume: 5. 0 mL

Dil-ution Factor: 1.00
pH: NA

F-lorisil Cleanup: No
Sil-ica Gel-: Yes

RL Result

31"9-8 4-6
319-85-7
31 9-8 6-8
58-89-9
1 6-44-8
309-00-2
L024-57 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
33213-6s-9
7 2-54-8
1031-07-8
50-29-3
7 2- 43-5
53494-'7 0-5
1 42L-93-4
5L03-'7 4-2
s103-71-9
8001-35-2

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
I-Iani- rnhl nr

Aldrin
Heptachlor Epoxide
Endosuffan I
Di-ef drin
4, 4 t -DDE
Endrin
Endosulfan II
4, 4 | -DDD
Endosuffan Sulfate
4, 4 '-DDT
Mof hnvrrah I nr

Endrin Ketone

trans-Chlordane #
cis-Chfordane $
tFavanhana

Reported in pgl], (ppb)

Pest/PCB Suffogate Recovery

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.050
0.050

5.0

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 U
< 0.10 u
< 0.10 u
< 0.50 U
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

Decachlorobiphenyl
Tet rachf oromet axvf ene

# This anafyte (CAS registry No. 5103-14-2)
EPA Method 80818(Feb 200'7). ft has also been

$ This analyte (CAS registry No. 5103-71-9)
EPA Method 80818(Feb 2007). It has also been

59.8?
45.5%

is named trans-Chl-ordane in
named gamma-Chlordane and beta-Chfordane.

is named cis-Chl-ordane in
namod e I nha-Ch l_Of dane .

FORM I



ORGAI{ICS AI.IAIYSIS DATA SHEET
Pesticides by GCIECD Method SW8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VE22B
LIMS ID: 12-1452L
Matrix: Water
n-+- D^ r^^^^ n,,+' ' \A
LJaLa Kef ectse l|'uLnotrzeo.: \\t\lN
Reportedz 08/09/12

Date Extracted: 08/03/12
Date Analyzed: 08/01/1,2 I4:19
f nstrument,/Analyst : ECD6/AAR
GPC Cleanup: No
Srr I f rr r Cl e:nrrn: Yes

CAS Nunber Analyte

Als:ff:r!@
INCORPORATED

Sample ID : t'l9l-16S-073012
SAIVIPLE

A/- pannrr- \Tn. tr\22-Landau Associatesvv r\vyv!

Prni cn1- . Cornwal-l-
0001020.400.510

Date Sampled: 01 /30/L2
Date Received: 01 /3L/1,2

Sample Amount: 500 mL
Final Extract Volume: 5.0 mL

Dilution Factor: 1.00
pH: NA

Fforisif Cleanup: No
Sif ica Gel-: Yes

RL Result

3L9-84-6
319-85-7
319-8 6-8
58-89-9-t6-44-8
309-00-2
r024-51 -3
959-98-8
60-51 -r
1 2-55-9
't2-20-8
33213-65-9
1 2-5 4-8
1031-07-8
50-29-3

53494-1 0-5
1 42L-93-4
5103-1 4-2
5r03-t 7-9
8001-35-2

alpha-BHC
beta-BHC
defta-BHC
gamma-BHC (Lindane)
Llonf rch I nr

Aldrin
Hent a r-h 1 nr F.nnv i619
Endosuffan I
Dieldrin
4,4t-DDE
Endrin
Endosulfan II
4, 4 r -DDD
Endosuffan Sul-fate
4 | 4', -DDT
Maf l'rnvrrnhl nr

Endrin Ketone
tsndrln alAah\rda

trans-Chfordane #
cis-Chlordane $
Toxaphene

Reported in pg/L (ppb)

Pest/PCB Surrogate Recovery

Decachl-orobiphenyl
Tet rachf orometaxvf ene

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.050
0.050

5.0

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 U
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

66 .0e"
51.02

! mL: ^ ^-^r -'+^ /t'-aQ rani ct-rrr NTn 51,03-1 4-2) is named tranS-Chf Ordane int flrfD qlrqryLE \udJ TEVJDLTy r\w.
EPA Method 80818(Feb 2001). It has a]so been named qamma-Chfordane and beta-Chl-ordane.

$ This analyte (CAS registry No. 5103-71-9) is named ci-s-Chl-ordane 1n
EPA Method 80818(Feb 2007). It has al-so been named alpha-Chlordane.

FORM I



ORGA}IICS AT{ALYSIS DATA SHEET
Pesticides by GCIECD Method S:w80818
Extraction Mettrod: SW3510C
Page 1 of 1

Lab Sample ID: VE22C
LIMS ID: L2-L4522
Matrix: Water
Data Release Authorizedr\\rV
Reportedl. 08/09/12

Date Extracted:. 0B/03/72
Date Analyzed: 08/01/12 14:31
lnsErumenE/AnatvsE : f;uuo/l{AK
GPC Cleanup: No
Srr I fiir Cl c:nrrn. YeSvrvgrrsy.

CAS Nunber AnaJ-yte

irsbfistb@
INCORPORATED

SampJ-e ID: t4l-15s-073012
SAI"IPLE

oC Renorf No: \/E22-Landau Associates
Project: Cornwalf

0001020.400.510
Date Sampled: 07 /30/L2

Date Received: 01 /3I/72

Sample Amount: 500 mL
Final Extract Vol-ume: 5.0 mL

Difution Factor: 1.00
pH: NA

Florisif Cleanup: No
Sifica Gel: Yes

RL Result

3t9-84-6
319-85-7
319-86-8
58-89-9
7 6-44-8
309-00-2
L024-57 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
33273-65-9
'7 2-54-8
1031-07-8
50-29-3
1 2-43-5
s3494-70-s
1 42L-93-4

5103-71-9
8001-35-2

alpha-BHC
beta-BHC
de-Ita-BHC
gamma-BHC (Lindane)
lJanf r nh'l ar

Aldrin
Heni- ach1 nr F-,nnvi_6[g
Endosul-fan f
Dleldrin
4,4t-DDE
Endrin
Endosul-fan II
4, 4 ' -DDD
Endosul-fan Sul-fate
4, 4 '-DDT
Ma]- hnwrznh l nr

Endrin Ketone
E-nrlri n A1 r,lol-rrrda

trans-Chlordane #
cis-Chfordane $
Toxaphene

Reported in p,q/L (ppb)

Pest/PCB Surrogate Recovery

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.050
0.050

5.0

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 U
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

Decachforobiphenyl
Tetrachl-orometaxvlene

# This analyte (CAS registry No. 5103-14-2)
EPA Method 80818(Feb 2001). It has also been

$ This analyte (CAS registry No. 5103-71-9)
EPA Method 80818(Feb 2007). Tt has also been

60 .2e"
52.52

is named trans-Chl-ordane in
named gamma-Chlordane and beta-Chl-ordane.

is named cis-Chfordane in
n emed : I nh a -Ch l.ordane .

FORM T



ORGA}TICS AI{ALYSIS DATA SHEET
Pesticides by GCIECD Method SW8081B
Extraction Method: SW3510C
Page 1 of 1

LaD Samore rl) : vLzzD
LIMS 1D z L2-L4523
Matri-x: Water
Data Refease Authorized.' \j
Reported : 08 / 09 / 12

Date Extracted: 08 /03/12
Date Anal-yzed: 08 /07 /L2 14 :55
f nstrument/Anal-yst : ECD6/AAR
GPC Cleanup: No
Srr'l frrr Cl canrrn. Yes

CAS Nunber AnaJ-yte

Arsbfisrb@
INCORPORATED

Sample ID : l'1ll-14s-073012
SAI"!PLE

QC Report No: VB22-Landau Associates
Pro j ect: Cornwal-l-

0001020.400.510
Date Sampled: 0'7 / 30 / 1,2

Date Received: 01 /3I/1,2

Sample Amount
Finaf Extract Volume

Difution Factor
pH

Fforisil- Cleanup
Sil-ica Ge1

Rt

500 mL
5.0 mL
1.00
NA
No
Yes

Result

3r9-8 4- 6
319-85-7
319-86-8
58-8 9-9
7 6-44-8
309-00-2
L024-51 -3
959-98-8
60-57-1
1 2-55-9
7 2-20-8
332 1 3- 65- 9
1 2-54-8
1031-07-8
50-29-3

53494-'7 0-5
1 42I-93-4
5to3-1 4-2
5103-71-9
8001-35-2

# Thi s ane lrrf c f CAS\
EPA Method 8081B(Feb

S Thiq:n:lrzfa fCASY rrr+s \

EPA Method 80818(Feb

alpha-BHC
beta-BHC
del-ta-BHC
a:mme-PlJl- /T.i nrlang)
IJanf:nhlar

Aldrin
Henf e r-h I nr trnox i_6[9

Endosu]fan f
Diel-drin
4 , 4', -DDE
Endrin
Endosulfan 1f
4 | 4t -DDD
Endosulfan Suffate
4 , 4', -DDT
Maf lravrznh l ar

Endrin Ketone
E-nrlrin Aldahrrrla
trans-Chlordane #
cis-Chfordane $
Toxaphene

Reported in pq/L (ppb)

Pest/PCB Surrogate Recovery

Decachforobiphenyl
Tet ra chl- oromet axyl ene

registry No. 5103-14-2)
2001 ). It has al-so been

registry No. 5103-71-9)
2007). ft has afso been

0.050
0.050
0.050
0.050
0.050
0.0s0
0.050
0.050
0.10
0. 10
0.10
0.10
0.10
0.10
0.10
0. s0
0.10
0.10

0.050
0.050

5.0

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 U
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

56.0?
49.8%

is named trans-Chfordane in
n:mcd c:mm:-Chl.Ordane and beta-Chl_ordane.

is named cis-Chlordane in
n:mcd :l nh:-Chl.ordane.

FORM I



ORGAI{ICS AI{ALYSIS DATA SHEET
Pesticides by GCIECD Method SW8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VE22E
LIMS ID: 12-14524
Matrix: Water
Data Refease Authorized: \\W
Reported: 08 / 09 / 12

Date Extracted: 08 /03/12
Date Anafyzed: 08/07 /12 15:L3
.LNSITUMENE / ANA.LVS! : iluIJOl 4\AK
GPC Cleanup: No
Srr I f rrr Cl e:nrrn. YeS

CAS Nurnber AnaJ.yte

a$bfis*@
INCORPORATED

Sample ID: IW{-13S-073012
SAMPLE

QC Report No: VB22-Landau Associates
iroject: Cornwafl

0001020.400.510
Date Sampled: 01 /30/1-2

Date Received: 01 /3L/1-2

Sample Amount: 500 mL
Final- Extract Vofume: 5.0 mL

Difution Factor: 1.00
pH: NA

F.l-orisil- Cleanup: No
Si-l-ica Gef : Yes

RL Result

31"9-84-6
319-85-7
319-86-8
58-89-9
1 6- 44-8
309-00-2
r024-57 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
332L3-65-9
1 2-54-8
1031-07-8
50-29-3

53494-1 0-5
1 42I-93-4
5703-7 4-2
5103-71-9
8001-35-2

0.050
0.050
0.050
0.050
0.0s0
0.0s0
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.0s0
0.050

5.0

alpha-BHC
beta-BHC
del-ta-BHC
n:mmr-P.lJ1- /T.i nd;\ -.,..-Jne )
lJanl-:nhl ar

A]drin
F{ant: ch I nr F-.nnv i6[g
Endosul-fan I
Die-Idrin
4 t 4',-DDE
Endrin
Endosuffan II
4 , 4', -DDD
Endosul-fan Sulfate
4,4'-DDT
Ma]- hnvrzch I nr
Endrin Ketone
Enrlrin Aldalrrrda

trans-Chl-ordane #
cis-Chl-ordane $
'Fnsrnlrana

Reported in pglL (ppb)

Pest/PCB Surrogate Recovery

60.8%
53.22

is named trans-Chlordane in
named gamma-Chlordane and beta-Chl-ordane.

is named cis-Chlordane in
named : I nh:-Chl_ordane.

0.
0.
0.
0.
0.
0.
0.
0.

<0
<0
<0
<0
<0
<0
<0
<0
<0
<0

0.
0.

050 u
050 u
050 u
050 u
050 u
050 u
050 u
050 u
.10 u
.10 u
.10 u
.10 u
.10 u
.10 U
.10 u
.50 u
.10 u
.10 u
050 u
050 u
5.0 u

Decachlorobiphenyl
Tet rachf oromet axvl- ene

+ mLr ^ ^.^^r..!^ /r,-aQ rani ct- rrr NTa. 5L03_1 4_2)f fllfD dlr4ryLg \unD !YvtJury r\u
EPA Method 80818(Feb 2007) . It has a.Iso been

q Thi c :n:l rrt-a /t'-AQ rani ct- rrz lr]n. 5103-71-9)\v] I9 !vYr99!J !!v

EPA Method 80818(Feb 2007). Tt has al-so been

FORM I



ORGAI{ICS AI{ATYSTS DATA SI'EET
Pesticides by GCIECD Ddethod SW8081B
Extraction t"iethod: SW3510C
Page 1 of 1

Lab Sample ID: VE22F
LIMS ID: 72-14525
Matrix: Water
Data Refease Authorized: \rv
Reported : 08 / 09 / L2

Date Extracted: 08/03/L2
Date Analyzedz 08/01/L2 15:31
fnstrument/Analyst' ECD6IAAR
GPC Cleanup: No
Srr I frr r (ll c:nrrn' Yes

CAS Nunber Analyte

f)1- Panari- TrIn.
Yv r\vtsv!

Drni onf .

axs5ilsrb@
INCORPORATED

Sample ID: MW-14D-O73OL2
SA!'IPLE

YE22-Landau As sociates
Cornwal-l
0001020.400.510

Date Sampled: O'7 /30/72
Date Received: 01 /37/L2

Sample Amount: 500 mL
Finaf Extract Volume: 5. 0 mL

Dilution Factor: 1. O0
pH: NA

Florisil Cleanup: No
Silica Gel-: Yes

RL Result

J Lv-U4-O
319-85-7
319-86-B
58-89-9
1 6-44-8
309-00-2
I024-51 -3
959-98-8
60-57-1
7 2-55-9
I 2-20-8
33213-65-9
1)--^A-a
1031-07-8
50-29-3
1 2-43-5
53494-70-5
1 42r-93-4
5r03-"7 4-2
5103-71-9
8001-3s-2

+ Thi s enel rzf e /CAS\
EPA Method 80818(Feb

S'lhis enalr;fe fCAS\

EPA Method 80818(Feb

alpha-BHC
beta-BHC
de-Ita-BHC
gamma-BHC (Lindane)
I-lonf :nh l ar

Afdrin
Hcnt: nh I nr F'.nnv i.619

Endosuffan I
Diefdrin
4, 4'-DDE
Enor-Ln
Endosulfan II
4 , 4', -DDD
Endosuffan Sulfate
4,4t -DDl
Mol-hnvrznh l nr

Endrin Ketone
E-nrlri n Al dahrrrla

trans-Chl-ordane #
cis-Chlordane $
'ltav:nhono

Reported Ln pg/L (ppb)

Pest/PCB Surrogate Recovery

Decachlorobiphenyl
Te t r a ch-l- o romet axyf ene

registry No. 5103-74-2)
2001). It has also been

registry No. 5103-71-9)
2001). Tt has also been

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.050
0.050

5.0

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

54 .22
50.08

is named trans-Chlordane in
named gamma-Chlordane and beta-Chl-ordane

is named cis-Chl-ordane in
named alpha-Chlordane.

FORM I



ORGAIIICS AI{ALYSIS DATA SHEET
Pesticides by GC/ECD Method sw8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: VE22G
LTMS ID: L2-L4526
Matrix: Water
Data Release Autho rized.r N\AJ
Reported : 08 / 09 / 12

Date Extracted: 08/03/L2
Date Anal-yzed: 08 / 01 / 12 L5: 48
.Lnst'rument' /Ana-LVSt : trutib/AAK
GPC Cleanup: No
SrrIfrrr Clc:nrrn. YeS

CAS Nunber Analyte

Arsif;s*@
INCORPORATED

Sanple ID : tfI-13D-073012
SA}4PLE

QC Report No: VB22-Landau Assoclates
Project: Cornwaff

0001020.400.510
Date Sampled : 0'l / 30 / 12

Date Received: 07 /31,/1,2

Sample Amount
Finaf Extract Vofume

Difution Factor
pH

Fforisil- Cleanup
Silica Gel

RL

500 mL
5.0 rnl,
1.00
NA
No
Yes

Resu1t

319-84-6
319-85-7
319-86-8
58-89-9
'7 6-44-8
309-00-2
L024-51 -3
959-98-8
60-57-1
1 2-55-9
1 2-20-8
332L3-65-9
1 2-54-8
1031-07-8
50-29-3
1)_A?_tr,
53494-1 0-5
'1 A)1-A?_A

5103-7 4-2
5103-71-9
8001-3s-2

,CAStt rrrrD arroJyLE \
EPA Method 80818(Feb

S Thi q :nrl rrf o f CASY rrrrv \

EPA Method 8081B(Feb

alpha-BHC
beta-BHC
defta-BHC
garnma-BHU (Lanclane)
Llanl_ :nhl ar

Al-drin
Hent a r:h I or F,nox ide
Endosuffan I
Diefdrin
4 | 4', -DDE
Endrin
Endosu]fan fI
4,4',-DDD
Endosu]fan Suffate
4, 4',-DDT
Mal- hawrrnh I nr

Endrin Ketone
Enrlrin AlAahrrAa

trans-Chlordane #
cis-Chfordane $
'Tavrnhana

Reported in pg/L (ppb)

Pest/PCB Surogate Recovery

Decachforobiphenyl
Tetrachf orometaxylene

registry No. 5103-14-2)
2001). It has afso been

registry No. 5103-71-9)
2001). It has afso been

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.050
0.050

5.0

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

57.5%
50.22

is named trans-Chlordane in
named gamma-Chlordane and beta-Chl-ordane

is named cis-Chfordane in
named alpha-Chlordane.

FORM I



ORGA}IICS AI{AIYSIS DATA SHEET
Pesticides by GC/ECD Method Sw8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample fD: VE22H
LIMS ID: l2-I4521
Matrix: Water
Data Release Authorized, tf\ru
Reported : 08 / 09 / 12

Date Extracted: 08/03/12
Date Analyzed: 08/07 /L2 16:06
Instrument/Analyst : ECD6/AAR
GPC Cleanup: No
Srrl frrr (lleanrtn: YeS

CAS Number AnaJ-yte

fixsbfi:tb@
INCORPORATED

Sample ID: MW-DUP-O73OL2
SAMPLE

Ar'- Pannr# \ln. trE22-Landau ASSociates
Project: Cornwafl

0001020.400.510
Date Sampled: 01 /30/12

Date Recei-ved: 07 /37/12

Sample Amount: 500 rnl,
Finaf Extract Volume: 5.0 mL

Difution Factor: 1.00
PH: NA

Ff orisif CJ-eanup: No
Sif ica Ge]-: Yes

RL Resu]-t

31_9-B 4- 6
319-85-7
319-86-8
s8-89-9
1 6-44-8
309-00-2
r024-51 -3
959-98-8
60-57-1-
1 2-55-9
1 2-20-8
33213-6s-9
7 2-54-8
1031-07-B
50-2 9-3
1 2- 43-5
53494-1 0-5
1 42I-93-4
5703-7 4-2
5103-71-9
8 001-35-2

# This:nelrrtc /CAS\
EPA Method 8081B(Feb

S This analrzfe /CAS\

EPA Method 8081B(Feb

alpha-BHC
beta-BHC
de-Ita-BHC
gamma-BHC (Lindane)
LlanJ-rnhlnr
Aldrin
Henf er:h I or Enoxide
Endosulfan I
Dieldrin
4 , 4' -DDE
Endrin
Endosulfan II
4,41-DDD
Endosulfan Suffate
4. 4 ' -DDT
Mof hnwrzchl nr
Endrin Ketone
Iinrlri n Al rlahrrrla
trans-Chfordane #
cis-Chlordane $
'lrnvrnhona

Reported in pq/L (ppb)

Pest/PCB Surrogate Recovery

Decachforobiphenyl
Tet rachl-orometaxylene

registry No. 5103-14-2)
2001 ). It has al-so been

registry No. 5103-71-9)
2007 ) . It has afso been

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0. 0s0
0. r-0
0.10
0.10
0.10
0.10
0. 10
0.10
0.50
0.10
0.10

0.050
0.050

5.0

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 u

59.0%
48.22

i-s named trans-Chfordane in
named gamma-Chlordane and beta-ChJ-ordane.

is named cis-Chl-ordane in
n:med :l nha-Chl-ordane.

FORM I



AlsbffSrb@
INCORPORATEDORGAI{ICS ANALYSIS DATA SHEET

Pesticides by GC/ECD Method sw8081B
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: MB-080312
LIMS ID: 1-2-14520
Matrix: Water I
Data Refease Authorized.,'\W
Reported: OB/09/12

Date Extracted: 08/03/12
Date Ana-I yzed; 08 / 01 / 12 L2:50
rnStrument/Anarvst : EUub/l\AK
GPC Cleanup: No
Sulfur Cleanup: Yes

CAS Nurnber AnaJ-yte

Sample ID: MB-08O312
METI{OD BI,ANK

QC Report No: VE22-Landau Associates
Project: Cornwafl

0001020.400.510
l-taf a S:mnl eri. NA

Date Received: NA

Sample Amount: 500 mL
Finaf Extract Vol-ume: 5.0 mL

Dilution Factor: 1.00
pH: NA

Floris j-l- Cleanup: No
Sif ica Gel-: Yes

RL Resul-t

379-8 4-6
31 9-8 5 -7
319-86-B
58-8 9-9
7 6- 44-8
309-00-2
1"024-57 -3
95 9- 98 -B
60-51 -7
1 2-55-9
7 2-20-8
33213-65-9
1 2-54-8
1031-07*8
50-29-3
1 2- 43-5
s3494-1 0-5
1 42I-93- 4

5r03-1 4-2
510 3- 71- 9
8001-3s-2

0.0s0
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10

0.050
0.050

5.0

< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.050 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.10 u
< 0.50 u
< 0.10 u
< 0.10 u

< 0.050 u
< 0.050 u

< 5.0 U

alpha-BHC
beta-BHC
defta-BHC
gamma-BHC (l,indane)
IJanf:nhlnr

Aldrin
Heptachlor Epoxi-de
Endosulfan I
Dieldrin
4, 4 ' -DDE
E;nor-rn
Endosu-Lfan II
4,41-DDD
Endosuffan Sulfate
4 | 4', -DDT
Ma]- hnvrznhl ar

Endr-in Ketone
E'nrlrin AIdal-rrrdo

trans -Chl-ordane
cis-Chfordane
Toxaphene

Reported in pg/L (ppb)

Pest/PCB SuEogate Recovery

Decachforobiphenyl
T e t ra chf o romet axVl- ene

72.02



fiI3:f;Stb@
INCORPORATED

SW8O81/PESTICIDE WATER SURROGATE RECOVERY SUMMARY

Matrix: Water QC Report No: VB22-Landau Associates
Project: Cornwall

0001020.400.510

DCBP TC[O( TOT OUTClient fD

MB-080312
LCS-080312
LCSD-080312
MW-15D-073012
MW-16S-073012
MW-15S-073012
MW-14S-073012
MW-13S-073012
MW-14D-073012
MW-13D-073012
MW-DUP-07 30 12

72.0e" 54
61 .52 54
59.5? 52
59 . ge" 45
66.0? 51
60.22 52
56.0% 49
60.88 53
54.22 50
51.52 s0
59.08 48

0
0
0
0
0
0
0
0
0
0
0

QC LIMITS

(32-11-6)
(43-106)

qq
a9
CO

.08
trq

.88

.2%

.0?

.22

.22

LCS/MB IJIMTTS

(54-1oo)
( s2-100 )

(DCBP) : Decachlorobiphenyl
(TCMX) : Tetrachl-orometaxylene

Prep Method: SW3510C
Log Number Range z 12-1"4520 to 12-74521

Page 1 for VE22
FORM-rr SW8081



Als5f,Srb@
INCORPORATEDORGA!{ICS AI{ATYSIS DATA SHEET

Pesticides/PCB by GCIECD Method SW8081B
Page 1 of 1

Lab Sample ID: LCS-080312 QC
LIMS ID: 12-L4520
Matrix: Water
Data Release Authorized:W
Reported : 08 / 09 / 12

Date Extracted LCS/LCSD: 08/03/12

Date Analyzed LCSz 08/01/12 13:08
LCSD: 08/07 /72 L3z26

fnstrument,/AnaIyst LCS : ECD6/AAR
LCSD: ECD6/AAR

GPC Cleanup: No
Fforisil- Cleanup: No

Analyte
Spike

LCS Added-LCS

Samp1e ID: LCS-080312
LCS/LCSD

Report No: VE22-Landau Associates
Project: Cornwal-l

0001020.400.510
Date Sampled: 01/30/12

Date Received: 01 /3L/12

Sample Amount LCS:
LCSD:

Final- Extract Vo]ume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

Sulfur Cleanup:
Sil-ica Gel-:

LCS Spike
Recovery LCSD Added-LCSD

500 mL
500 mL
5.0 mL
5.0 mL
1.00
1.00
Yes
Yes

rcsD
Recovery RPD

alpha-BHC
beta-BHC
delta-BHC
gamrna-BHc (Lindane)
Heptachlor
Al-drln
Heptachlor Epoxide
Endosulfan I
Dieldrin
4, 4t -DDE
Endrin
Endosuffan fI
4, 4'-DDD
Endosu]fan Sulfate
4, 4 r -DDT
Mal- havrrnh I nr

Endrin Ketone
Fndrin Aldohrrda

trans-Chfordane
cis-Chlordane

81.0r3 0. 6?
19 .OZ 0. 68
48.6e" 1.82
19.52 1.92
19.02 7.92
6'7.5% 0.'72
99.52 1.0?
l_00ts 2 . oz

98.08 2.5%
96.52 2.tZ
81. 5g 9.6%
80.5? 9.22
87.22 B. BU'7I.52 B.1Z
75.5? 9. 5ts
75.5% 10. 1?
87 .53 1 .Ast
66.2e" 3.0C
104t 1.0?

9s.58 l_. 68

0_163
0.159
0.105
0.162
0.161
0.136
0.207
0.205
0 .402
0.394
0.3s9
0.353
0.355
0 .312
0.332
r.61

0 .371
0.213
0.209
O.18B

0.200
0 .200
0.200
0 .200
0.200
0 .200
0.200
0.200
0.400
0. 400
0.400
0.400
0. 400
0.400
0.400
2.00

0.400
0.400
0.200
0 .200

81.5?
'7 9 .52
52 .52
81.0?
80.5%
68.0?

100%
ro22
1003

98.58
89.88
BB .22
88. BU

1B .0%
83.0?
83. 5?
94.22
58.22
1042

94 .02

0.162
0.1s8

0.0971
0.159
0.158
0.135
0.199
0.201
0.392
0.386
0.326
o .322
0.325
0.286
0.302
1.51

0.3s0
0.265
0.201
0.191

0.200
0.200
0.200
o .200
0.200
0 .200
0.200
0.200
0. 400
0.400
0.400
0. 400
0.400
0.400
0.400

2 .00
0.400
0. 400
0 .200
o .200

Pest/PCB Surogate Recovery

Decachl-orobiphenyl
Tet rachlo rometaxvlene

Resufts reported in pgll. (ppb)
RPD calcufated using sample concentrations per SW846.

LCS LCSD
6'7.5e" 59.5%
54.5? 52.8%

FORM ITI



I

Arsbf;srb@
INCORPORATED

Sample ID: MW-15D-073012
SAI'IPLE

ORGA}ITCS AT{IALYSIS DATA SHEET
Herbicides by Sll8151A GCIECD
Extraction !4ethod: SW3510C
Paqe 1 of 1

Lab Sample fD: VE22A
LIMS ID: I2-'1452O
Matrix: Water
Data Release Authorized:
Reported: 08 / 1,5 / L2

Date Extracted: 08/02/1,2
Date Analyzed: 08/15/1,2 11:23
lnstrument/Analyst : ECD1/AAR

CAS Nunber

Report No: VB22-Landau Associates
Project: Cornwal-l-

0001020.400. s10
Date Sampl-ed: 01 /30/1,2

Date Received: O7 /3]./L2

Sample Amount: 500 nL
Fi-nal Extract Vol-ume: 50 mL

Di]ution Factor: 1.00

Rf, ResuLtAnalyte

Y5- tZ-!
93-1 6-5
88-85-7
1918-00-9
94-'t 5-7
94-82-6
7 5-99-0
94-1 4-6
r20-36-5

2,4,5-IP (Si]vex)
2, 4, 5-T
Dinoseb
Dicamba
2t4-D
2 | A-DB
Dalapon
MCPA
Di nh I n ts hrn n

PannrF arl f n ttn /T . / nnlr \Lvs rrr FYl ! \l/.yvl

Herbicide Surrogate Recovery

0.2s
0.25
nqn
0.50
1.0
qn
1n
250
1.0

< 0.25 U
< 0.25 u
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2,4-Dichlorophenylacetie Acid 105%

FORM I



ORGAI{ICS ANAIYSIS DATA SHEET
Herbicides by SW8151A GclEcD
Extraction Method: SW3510C
Paqe 1 of 1

Lab Sample ID: VE22B
LIMS ID: 12-L4527
Matrix: Water
Data Re]ease Authorized:
Reported: 08/1,5/12

Date Extracted: 08/02/1,2
Date Analyzed: OB /15/12 1,3:47
Instrument/Analyst : ECD1/AAR

CAS Nunber

fixsb#seb@
INCORPORATED

SampJ.e ID : l'19I-16S-073012
SAMPLE

QC Report No: VB22-Landau Associates
Project: CornwaLf

0001020.400.510
Date Sampled: 07 /30/1,2

Date Received: 07 /3]-/72

SampJ-e Amount: 500 mL
Final Extract Volume: 50 mL

Di]ution Factor: 1.00

Rt ResultArralyte

93-7 2-L
93-1 6-5
88-85-7
1918-00-9
94-7 5-'7
94-82-6
'7 5-99-0
94-7 4-6
120-36-5

2,4,s-IP (Sil-vex)
2, 4,5-T
Dinoseb
Di-camba
2, 4-D
2, 4-DB
Dalapon
MCPA
ni^L1ervlr+vrvP!vI,

pannrl-aril :^ ,.^/T
^Y},UTLYg 

rrr P9l!

Herbicide Suruogate

o.25
u-z3
0.50
0.50
1.0
qn
1.0
250
1n

< 0.25 U

< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

(ppb)

Recovery

2,4-Dichlorophenylacetic Acid 3068



ORGATiIICS ANAI,YSIS DATA SHEET
Herbicides by STII8151A cClECD
Extraction I'tethod: SW3510C
Page 1 of l-

Lab Sanple ID: VE22C
LIMS ID: L2-L4522
Matrix: Water ,4)
Data Release Authorized.t 1ffiReported: 08/15/12 '/"

Date Extracted: 08/A2/12
Date Anal-yzed: 08 / 08 / 12 19 z 46
f nstrument lAnalyst : ECD1 /AAR

CAS Nunber

ax3bffi*@
INCORPORATED

Sampl-e ID : t{W-15S-073012
SAMPI,E

AnaJ.yte

QC Report No: VE22-Landau Associates
Project: Cornwall

0001020.400.510
Date Sampled: O1/30/12

Date Received: 0'7 /31 /12

Sample Amount: 500 mL
Fina"l- Extract Vo]ume: 50 mL

Dil-ution Factor: 1.00

RL Result

YJ_IZ_I
93-7 6-5
88-Bs-7
1918-00-9
94-'7 5-'t
94-82- 6
7 5-99-0
94-1 4-6
r20-36-5

2,4,5-TP (Sil-vex)
2,4t5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni nh Iv+vrlJv!vI,!vt,

Pannr{- arl i n rrn /Tr\Evv! Lss Jrr lf,Y / !

llerbicide Surrogate

0 .25
u.z2
0.50
0.50
1.0
5n
1.0
250
'ln

< 0.25 U
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

\ }J.HU 
'

Recovery

2, 4-Dichlorophenylacetic Acid 95.08



ORGA}IICS A}IAIJYSTS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction l{ethod: S}13510C
Page 1 of 1

Lab Sample ID: VE22D
LIMS ID z 12-1,4523
Matri-x: Water
Data Re]ease Authorized:
Reported: 08/L5/12

Date Extracted: 08/02/12
Date Ana.l-yzed: 08/08/12 20222
Instrument /Analyst : ECDl /AAR

CAS Nunber

QC Report No:
Drni anl- .

f,rsbns*@
INGORPORATED

Sample ID: t{I{-14S-073012
SAIVIPLE

YE2 2 -Landau As s oci- ate s
Cornwaf l-
0001020.400.510

AnaJ-yte

Date Sampled: 01 /30/12
Date Recei-ved: O7 /31 /),2

Sample Amount: 500 mL
Final Extract Vol-ume: 50 mL

Di.l-ution Factor: 1.00

RL Result

93-'72-L
93-7 6-5
88-85-7
1 918-00- 9
94-7 5-1
94-82-6
75-99-0
94-7 4-6
120-36-5

2,4,5-TP (SiJ-vex)
2, 4,5-T
Di-noseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
F\'i nh I  r^nr^h

Rannrl- arl i n rrc /T. lnnh \!vgrrrF:,/!\.y.vvl

Herbicide Surrogate Recovery

0.25
o.25
0.50
n E,n

1n
5.0
1n
250
1n

< 0.25 U
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2, A-Dichlorophenylacetic Acid 95.7?



ORGAI{ICS AI{ALYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction ldethod: SW3510C
Paqe 1 of 1

Lab Sample ID: VE22E
LIMS ID z L2-14524
Matrix: Water
Data Release Authorized:
Reportedz 08/1.5/12

Date Extracted: 08/O2/72
Date Anal-yzed: 08/08 /72 20:58
Instrument/Analyst : ECDl/AAR

CAS Nunber

irsbfisrb@
INCORPORATED

Sample ID: lfi[-13S-073012
SA!!PLE

QC Report No: VE22-Landau Associates
Project.: CornwaII

0001020.400.510
Date Sampled: 01 /30/12

Date Received: 07 /3I/1,2

Analyte

Sample
Fi-nal- Extract

Dil-ution

Amount: 500 mT,

Vofume: 50 mL
Factor: 1.00

RL Resu1t

9J-tZ-L
93-7 6-5
88-85-7
1918-00-9
94-1 5-7
94-82-6
?5-99-0
94-7 4-6
l-ZU-50-5

2,4,s-TP (Sil-vex)
2, 4,5-T
Dinoseb
Dicamba
2,4-D
2, 4-DB
Dalapon
MCPA
n i ah I v}/! v}/

Ponnrtort in rrn/T /nnl.r\r\EPvr Lsu rrr FtrYl ! \yPy t

llerbicide Surrogate Recoverlr

o.25
v. z3
n trn

0.50
'tn
RN

1".0
z3u

< 0.25 V
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2, A-Dichlorophenylacetic Acj-d 98.5?



ORGAI.IICS AIiIAIYSIS DATA SHEET
Herbicides by Sl{8151A cClECD
Extraction Mettrod: SW3510C
Page 1 of 1

LAD SAMPIC .LU: VEZZE
LIMS ID: t2-74525
Matrix: Water
Data Release Authorized:
Reported: 08 / 15 / 12

Date Extractedz 08/02/1.2
Date Analyzed: 08/08 /12 21-234
Instrument/Analyst : ECD1/AAR

CAS Nunber

QC Report No:
Drni anf .

Arsifisrb@
INCORPORATED

Sample fD: M}I-14D-O73OL2
SAMPLE

VE22-Landau Associates
Cornwall-
0001020.400.510

AnaJ.yte

Date Sampled: O'7 /30/L2
Date Received: 07 /3I/12

Sample Amount: 500 mL
Final Extract Volume: 50 mL

Dilution Factor: 1.00

RL Resu].t

93-7 2-L
93-1 6-5
88-85-7
1918-00-9
94-'15-7
94-82-6
1 5-99-0
94-1 4-6
120-36-5

2,4,5-TP (Silvex)
2, 4,5-T
Dinoseb
Dicamba
2, 4-D
2, A-DB
Dalapon
MCPA
ni ah'lururrrvrvP!v},

Panar{.od i n rrn /T. /nnl.r\uvs rrr F:Y/ ! \yyp )

Herbicide Surrogate Recovery

n atr
n rtr
n (n
U.5U

1n
qn
1n
250
1n

< 0.25 U
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2,4-Dichlorophenylacetic Acid 1"O72

FORM I



ORGAI{ICS A}IAIYSIS DATA SHEET
Herbicides by SW8151A GCIECD
Extraction l4ethod: SW3510C
Page 1 of 1

Lab Sample ID: VE22G
LIMS ID: 1,2-14526
Matrix: Water
Data Re]ease Authorized:
Reported: 08/15/12

Date Extracted: 08/02/12
Date Ana.l-yzedz 0Bl08 /I2 22210
Instrument/AnaIyst: ECDl/AAR

CAS Number

f,xsbffsab@
INCORPOR'TTED

Sauple ID: MiI-13D-0?3012
SAMPI,E

Report No: VB22-Landau Associates
Project: Cornwall-

0001020.400. s10
Date Sampled: 01 /30/12

Date Received: 01 /3I/12

Sample Amount: 500 mL
Fina.l- Extract Vol-ume: 50 mL

Dil-ution Factor: 1.00

RL Resu]-tAnalyte

93-'72-L
93-'7 6-5
88-85-7
1918-00-9
94-15-'t
94-82-6
7 5-99-O
94-'t 4-6
L20-36-5

2,4,s-IP (Sifvex)
2,4r5-T
Di-noseb
Dicamba
2, 4-D
2, 4-DB
Dalapon
MCPA
f\i nl-r I  r^nrnn

I?cnnr|arl i n ,rn /f .r\sPv! uEu f rr Fy / !

Herbicide Surrogate

0.25
0.25
n En
n qn

1n

1.0
250
1n

< 0.25 U
< o.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

(ppb)

Recovery

2, 4-Dichlorophenylaceti-c Aci-d 98 . 8ts

FORM I



ORGA}IICS ANAI.YSTS DATA SHEET
Herbicides by SW8151A cClECD
Extraqtion Method: SW3510C
Page 1 of 1

LaD samDl.e -LD: VF-ZZtt
LrMS rD; t2-L4521
Matrix: Water A
Data Rel-ease Authorized, ,VTReported:08/L5/I2 //

Date Extractedz 08/02/12
Date AnaLyzedi 08/08/1.2 22246
Instrument,/Anaf vst : ECD1 /AAR

CAS Nunber

filsiffslb@
INCORPORI\TED

SampJ-e ID: I'fiII-DUP-O73OL2
SAIvtPLE

QC Report No: VE22-Landau Associates
Project: Cornwal-l-

0001020.400.510
Date Sampled: O7 /30/1.2

Date Received: O7 /31,/1,2

Sample Amount: 500 mL
Fina] Extract Vol-ume: 50 mT,

Dil-ution Factor: 1.00

RL ResultAnaJ.yte

93-12-1"
93-'7 6-5
88-85-7
1918-00-9
94-1 5-1
94-82-6
75-99-0
94-7 4-6
1_20-36-5

2,4,5-IP (Silvex)
2, 4 , 5-'l
Dinoseb
Di-camba
2, 4-D
2, 4-DB
Dalapon
MCPA
ni nh l

Panarf ad i n rrn /T. /nnl.r\r\s}Jv! LEU rrr |fY / ! \P}J! /

Herbicide Surrogate Recovery

0.25
4.25
n En
nEn

1n
trn
1n
zau
1n

< 0.25 U
< 0.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2,A-Dichlorophenylacetic Acid 1108

FORM I



fi:s8ffSeb@
INCORPORITTEDORGA}iIICS A}iIAI,YSIS DAEA SHEET

Herbicides by SW8151A cClECD
Extraction Method: S}I3510C
Page 1 of 1

Lab Sample ID: MB-08021.2
LIMS fD: L2-1452O
Matri-x: Water
Data Re]ease Authorized:
Reported: 08/15/12

Date Extractedl. 08/02/12
Date Anal-yzed: 08/A8/12 16:11
f nstrument/Analyst : ECDl /AAR

CAS Nuuber

Saup1e ID: MB-080212
MEEIIOD BI,AIiTK

QC Report No: YE22-Landau Associates
Project: Cornwalf

0001020.400. s10
Date Sampled: NA

Date Received: NA

Sample Amount: 500 mL
Final- Extract Volume: 50 mL

Dil-ution Factor: 1.00

RL ResultAnaJ-yte

93-7 2-L
93-7 6-5
88-85-7
1918-00-9
94-15-'7
94-82-6
1 5-99-0
94-1 4-6
120-36-5

2,4,s-TP (Sil-vex)
2, 4 ,5-r
Dinoseb
Dicamba
2, 4-D
2, 4-DB
DaJ-apon
MCPA
ni ^1.-l

Pannrf arl i n rrn /T. /nnl'r \r\s!/vr L ss rrr Fry / ! \ P}J! /

Herbicide Surrogate Recovery

0 .25
o.25
0.50
0.50

1n
q,n
'ln
250
1.0

< 0.25 U
< o.25 U
< 0.50 u
< 0.50 u
< 1.0 u
< 5.0 u
< 1.0 u
<250U
< 1.0 u

2, A-DichLorophenylacetic Acid 1048

FORM I



Ais:ff8?b@
INGORPOR'TTED

Matrix: Water

S}I81sIA/HERBICIDE WATER ST'RROGATE RECOVERY SU}A{ARY

QC Report No: VE22-Landau Associates
Project: Cornwal-1

0001020.400.510

TOT OUTClient ID

MB-08021,2
LCS-080212
LCSD-080212
MW-15D-07 3012
MW-165-073012
MW-15S-073012
MW-14S-073012
MW-l-35-07 3012
MW-14D-073012
MW-13D-073012
MW-DUP-07 3012

LCS/MB LIMITS

(DCPA) : 2,A-Dichlorophenylacetic Acid (66-1,12)

Log Number Range z L2-14520 to I2-I4521

L04Z 0
87.88 0
104? 0
105? 0
3068* 1

95.08 0
95.72 0
98.58 0
I01Z 0

98.8? 0
110? 0

QC LIMITS

(28-140)

Page 1 for YE22
FORM-II SW8151A



exslil8ib@
INCORPOR TEDORGA}ITCS ANATYSIS DATA SHEET

Herbicides by SW8151A GCIECD
Paoe l. or -L

Lab Sample ID: LCS-080212 QC
LIMS ID: I2-1-452O
Matrix: Water ,4
Data Release Authorized rlQ
Reported: 08/15/12

Date Extracted LCS/LCSD: 08/02/L2

Date Anal-yzed LCS z 08 / 75 / 72 L0 : 41
LCSD: 08/08/L2 L7222

Instrument,/Analyst LCS: ECD1/AAR
LCSD: ECDI/AAR

Sauple ID: LCS-080212
LCS/LCSD

Report No: VE22-Landau Associates
Pro j ect: Cornwal-l-

0001020.400. s10
Date Sampled: 07 /30/I2

Date Received: O7 /31,/12

Sample Amount LCS: 500 mL
LCSD: 500 mL

Final- Extract Vol-ume LCS: 50 mL
LCSD: 50 mI

Dil-ution Factor LCS: 1.00
LCSD: 1.00

Analyte
Spike LCS

LCS Added-LCS R€covery
Spike LCSD

LCSD Added-LCSD Recovery

2,4,5-TP (Silvex)
2, 4 ,5-'I
Dinoseb
Dicamba
2,4-D
2, A-DB
Dalapon
n i nl.r'l aranran

69.91 0.9r
68.8? 0. 68
5t-.0? 3. s?
90.48 1,5.22
80. 0E s. 9t
93. 6E 3. 98
66. 0t 13 . t_8

74.3t 2.42

7.05
7.'7L
2.64
3.88
I .49
45.0

10.0
2 .50
s. 00
5.00
10. 0
50. 0
10.0
1n n

70.58
68.4E
s2.82
71.62
84.9E
90.0r
57.98
7 6.72

A qq

1.12
2 .55
4 .52
8.00
46 .8
6. 60
7 .43

r-0.0
2 .50
5.00
s.00
10. 0
50.0
10.0
10 .0

Herbicide Surrogate Recoverl

LCS LCSD
2, A-Dichlorophenylacetic 87.88 l-048

Resul-ts reported in pq/L
RPD cal-cul-ated usins sampl-e concentrati-ons per SW846.



ORGANTCS AI{AIYSIS
NWTPH-HCID Method
Extracti-on Method:
Page 1 of 1

Matrix: Water

DATA SI{EET
by GClFID

sw3510c
QC R onnrf \ln . \/F.2 2 -l3n6l3g

Proi er:l_ : Cornwaf f
0001020.400.

AlsbffSrb@
INCORPORATED

Associates

510

n^+^ D^r^^^^ n..!r-- '---' 
'\ 

lua La Ke-L ease Au Lnor_r zeo : \ \NN /
Danarlad . nA/O1,/1) rt'tV
ngyvr Lgu. w9/ wJ/ La

ARI ID Sample ID
Extraction Analysis

Date Date DL Range Resul-t

MB-080112
12-l.452Q

vE22A MW-15D-073012
I2-I4520 HC ID: DRO

vE22B MW-165-073012
I2-\452I HC ID: DRO

vE22C MW-155-073012
72-L4522 HC ID: DRO

vE22D MW-14S-073012
72-14523 HC ID: DRO

vE22E MW-13S-073012
I2-I4524 HC ID: ---

vE22E MW-14D-013012
12-L4525 HC ID: ---

Method Blank 08/07/72 08/02/12 1.0 ud-
Diesef
oil
n-Tarnhanrrl

DieseI
U1 -L
a-tl-ornhanrzl

uaD

Diese]-
oi1
n-'larnhanrr'l

UAJ

Di-ese1
oif
n-Tarnhonrr'l

UdJ
DieseI
oil
n-Tarnhanrrl

Diesel
oil
n-Tarnhanrrl

9d5

Di-esel
oif
a-Tarnhanrr'l

Diesel
oif
n-tTtarnhanrrl

ud5

Diesef
oif
n-tFarnlranrr'l

< 0.25
< 0.50
< 0.50
8'7 .62

< 0.25
> 0.50
< 0.50
83.0%

< 0.25
> 0.50
< 0.50
81.0?

< 0.25
> 0.50
< 0.50
80.92

< 0.25
> 0.50
< 0.50
82 .9eo

< 0.25
< 0.50
< 0.50
75.8%

< 0.25
< 0.50
< 0.50
82.52

< 0.25
< 0.50
< 0.50
81.38

< o.25
< 0.50
< 0.50
84.8%

U

U
U

MW-13D-073012
HC ID: ---

MW-DUP- 07 30 12
HC ID: ---

08 /0r/12 08 /02/12 1.0

08/0L/12 08/02/L2 1.0

08 /0L/12 08 /02/L2 1. 0

08/0r/72 08/02/12 1.0

08/0r/1,2 08/03/12 1.0

08/0t/72 0B /03/12 1.0

08/0r/12 0B/03/L2 1_.0

08/0r/1,2 0B/03/12 1.0

U

U

U

U

U

U

U

U

U
U
U

U

U
U

U
U

U

U
U

U

VEZ2G
12-r4526

VE22H
12-r4521

Pannrt arl i n ma /f , t
'ppm)

^^^ '-^r..^ L-^^r r^ln tnf .al neaks i n f he ran.re f rom Tofuene to C12.lJdS vdluc udDgu ulr LvLqr yue^r rlt Lrre rqrrYs !!v.

Diesel vafue based on the totaf peaks in the range from C12 Lo C24.
Oj-L vafue based on the totaf peaks in the range from C24 to C38.

FORM I



Analytical Resources Inc.
4075 TPH Quantitation Report

n=f= Fila. /^h^ 3/fid4a.i/20120802.b/0802a038.d ARI ID: VE22MBW]-
Method: /chem3/fj-d{a.i/201,2o802.b/ftphfid4a.m Client ID:
Instrument: fid4a.i Iniecti-on: O2-AUG-201-2 2L:50
Operator: AR
Report Date: 08/O3/2OI2 Dilution Factor; 1

Macro: l3-JrJL-201,2
Calibration Dates: Gas:10-MAY-2012 Diesel:10-.fUL-2012 M.Oil :12-JIJN-2O1,2

FID:4A RESULTS
/-nmnnrrnA DT Shift Height Area Range Total Area Conc

Toluene 1.405 0.018 2634 7882 GAS (ToI-C12 ) 110130 '1 .32
CB

c10
cL2
CI4
Lto

c18
(1) n

c22
c24
LZz

c28
c32
c34

1.613 -0.051 I2IO 328s
3.237 0.001 536 385
4.t20 -0.004 402 220
4.803 0.000 198 185
5.394 0.010 I49 244
s .945 0 . 000 13s 193
6.530 0.013 351 658
7 .074 0 . 00s 138 233
7 .6L8 0.028 110 180

ul_115t1! \UIZ -VZ+ l
M.OrL (C24-C38)

AK-102 (C1o-C2s)
AK-103 (C2s-C36)

JET-A (C10-C18)
MrN.OrL (C24-C38)

34039 2.32
65819 5.24
62770 3.63
47434 5.55

47395 3. 83
65819 4.90

7.836 -0.007 53 I9
8.093 0.008 93 tr'7
8.556 4.017 7599 6658
9.342 -0.005 5s7 1314
9.7L9 -0.001 690 1787

Filter Peak 9.938 -0.007 697 275 BUNKERC (C10-C3B) 128388 t6.82

NAS DIES (C10-C24) 62569 3.6s

LJ O

c38
c40

10.103 0.020 868 Lr49
10.435 0.000 a029 1568
10.781 0.000 Is2r 2006

o-terph 6.089 0.000 62A53'7 802553
Triacon Surr B.964 0.000 731554 792964

==================
Range Times: NVil Diesel (4.I24 - 7.590) AK102 (3.23 - 7.84) .fet A(3.23 - 5.94)

NW M.Oil(7.59 - 10.43) AK103(7.84 - 10.08) oR Diesel (3.23 - 8.s4)

Surroqate Area Amount ?Rec

o-Terphenyl 802553 39.4 87 .5
triacontane 792964 4I.5 92.3

M rndicates the peak was manually integrated

AnaLvte RF Curve Date

o-Terph Surr 2037L.2 10-'JUL-2012
Triacon Surr 19086.0 12-,JUN-2012
Gas 15043.9 10-MAY-2012
Diesel 14650.0 10-.TUL-2012
Motor Oil 12569.0 12-,fUN-2012
AK102 r-7299.0 10-.rUL-2012
AK103 8538. O 24-MAY-20L2
.fetA 1,2362.0 31-.TUL-2012
Min OiL l-3440.7 09-MAY-2012
NAS Diesel 17134.0 10-.rUL-2O1-2
Bunker C 7634.0 13-.fUL-2012
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Analytical- Resources Inc.
4075 TPH Quantitation Report

T-r:f: fira. /^r,^^3/fj-d|a.i/2OI20802.b/0802a041.d ARI ID: yE22A. / vffvrtr,

Method: /chem3/fid4a.i/2jI2OB02.b/ftphfid4a.m C1ient ID:
rnstrument: fid4a.i fn-iection: 02-AUG-2)I2 22:54
Operator: AR
Report Date: 08/03/2012 Dilution Factor: 1
Macro: 13-.]UL-2012
Cal-ibration Dates: Gas:10-MAY-2012 Diesel:1,0-J\IL-2O1,2 M.Oi-I:12-,fUN-2012

FID:4A RESULTS
Compound RT Shift Height Area Range Total Area Conc

______============

L6

c10
c]-2
ca4
c16
C1B
c20
c22

c25
LZO

C2B
c32
c34

Toluene 1.403 0.016 3550 7O2B cAs (To1-C12) e08096 s3.72 6t'
DTESEL rca2-C24) 668:-:-77 456.05yFxt

M . OrL (C24 -C3B ) r 434s42 L1,4 . n Yw
AK-102 (C10-C2s) 7 519008 434.65
AK-103 (C2s-C36) L19362 9 139.80

.TET-A (C10-C18) 5L82208 4r9.20
MrN.OrL (C24-C38) 7434542 706.73

BUNKERC (C10-C38) e776852 tL49.7L

NAS DIES (CTO-C24) 73423L0 428.52

a.667 0.003 9s4 LB66
3.246 0.015 2797 4301-
4.1,20 -0.003 2t668 1L496
4.788 -0.014 6597r ]-41479
s.360 -o.o24 s69BB l.57424
5.931 -0.013 33220 65607
6.509 -0.008 23290 32308
7 .076 0.007 20261, 18509
7 .568 -O.022 2s676 875L6
7 .84r -0.002 17095 54L9
8.O77 -0.008 45246 2l-100
8.549 0.010 11269 26297
9.329 -0.018 7613 20490
9.696 -0.024 5345 9527

Fil-ter Peak 9 .957 0 . 0l-2 425:. 5482
c35
c38
c40

10.087 0.005 3944 2340
10.44a 0.006 3244 3721,
1,0.769 -0.012 3256 3762

o-terph 6.091 0.003 898677 761-352
Triacon Surr 8.957 -0.006 '789768 73441-4

Range Times: NI,1l Diesel- (4.I24 - 7.59o) AKIO2(3.23 - 7.84) .ret A(3.23 - 5.94)
NI,ti M.oil(7.s9 - 10.43) AKI-03(7.84 - 10.08) OR Diese] (3.23 - 8.s4)

Surrogate Area Amount ?Rec

o-Terphenvl 76L352 37 .4 83.1 M

Tri-acontane 7344]-4 38.5 85.5 M

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Terph Surr 20371- .2 1,0-,JUL-2012
Triacon Surr 19086 . 0 12 -.rUN-2012
Gas 15043.9 10-MAY-2012
Diesel 14550.0 10-.fUL-2012
Motor Oil L2569.0 12-.TUN-2012
AK102 17299.0 10-,JUL-2012
AK103 8538.0 24-MAY-20T2
JetA 12362.0 31-'JUL-2012
Min OiI I344O.7 09-MAY-2012
NAS Diesel 17]-34.0 10-\fUL-20I2
Bunker C 7634.0 13-.fUIJ-2012
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FtD:4A-2C/RTX-L VE22A FID:4A SIGNA],

HF6890 Gll lata. 0802a041.d

IJ

MANUAL INTEGRATION

1. Baseline correction
3/. Peak not found
4. Skimmed, surrogate

Dare: 4 h\fl/Analyst:



Analytical Resources Inc.
4075 TPH Quantitation Report

Data file : /chem3/fid4a. i/20]-20802.b/ 08o2a042.d
Method z / chem3 / fid+a. L/ 20I20e02 .b/ ftpLlfid+a.m
Instrument: fid4a.i
Operator: AR
Report Date: 08/03/20:-2
Macro: 13-'fUL-2012
Calibration Dat.es: Gas: 10-MAY-2012 Diesel :1A-,JIJL-2OL2

ARI ID: YE22B
ut1ent rIJ:
Tnjer.ti nn' o2-AUG-20L2 23.15

Dilution Factor: 1

M.Oi1:12-.IUN-2012

Compound shifr
FID:4.A RESULTS

lJai nhf Ara. Range Total Area Conc

Toluene 1.400
cB 1, .71,8
c10 3.248
c12 4.125
c14 4.827
c16 5.4rr
c18 5.93s
c20 6.525
c22 7.057
c24 7.582
c25 7.835
c26 8.077
c2B 8.548
L5Z Y.551

c34 9.734
Filter Peak 9.943
c36 10.080
c3 B 1_0 .442
c40 10.777
o-terph 6.091
Triacon Surr 8.954

0.013
0.054
0.018
0.002
0 .024
0 .027

-0.010
0 .008

-0.012
-0.009
-0.008
-0.008
0.009
0.006
0.014

-0.003
-0.003
0.007

-0.004
0.002

-0.010

4984
1 073
ro7 6

41r52
]-87L6
28567
25037
23405
ZUYSZ

25357
1,9862
L7 822
15088

7 984
5 811
5209
4667
37 59
3BB1

864099
7 90653

12027
2719
I6I9

r8857
10681
55850
42915
110 92
42395
60611

423l-8
22959

7 630
345 0

2025
2009
7224

74277I
73'7283

GAS
DTESEL

M. OIL
AK- 102
AK- 103

JET-A
MTN. OfL

/.F^'l -a.'r t \

(c1,2-C24)
(c24-C3B)
(c10-c25)
l\-2f,-LJo,/

(c10-c18)
(c24-C3B)

312457
43887 98
1,587 34s
4757392
1347 633

244911,9
]-587345

20.77&€t
2es.sBWe
1,26.2ev?b
275 .0r
1,57 .84

I9B,12
118 . 10

BUNKERC (c10-c3B)

NAS DrES (C10-C24)

6L8L223 809.70

459387 7 268.aL

Range Times: NW Diesel(4.L24 - 7.590) AK102(3.23 - 7.84) .let A(3.23 - 5.94)
\Trd M.oiI (7. s9 - 10.43) AK103 ('7 .84 * 10.08) OR Diesel- (3.23 - 8.54)

Surrogate Area Amount ?Rec

o-Terphenyl
Triacontane

74271r
737283

81.0 M /85.8 M

36.5
38.6

fndicates the peak was manually lntegrated

Analyte RF Curve Date

n-'Farnh Qrrrr

Triacon Surr

Diesel
Motor Oil
AK1O2
AK1O3
.Tal- A

Min OiI
NAS Diese]
Bunker C

2037L.2
19086.0
1,5043 .9
14650.0
1,2569 . O

17299.0
8538.0

rz56z . v
L3444.7

L7L34 .0
7634.O

10-.ful-201_2
12 -,JUN- 2 012
10-MAY-2012
10 -JUL- 2 012
12 -,JUN- 2 012
10-JUL-2012
24-MAv-20L2
3r-JVL-201,2
09-MAY-2012

L0 -JUL-201,2
l-3-JUL-2012
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FID : 4A. 2CIRTX- 1. VE22B FID:4A SIGNAL

HP6890 GC Data. 0802a042.d

I
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MANUAL INTEGRATION

1. Baseline correction
3 " Peak not found
E. skimmed surrogate

Date: 3WYAnal-vst , kL



Analytical Resources fnc.
4O7S TPH Quantitation Report

Data file: /chem3/fid a. i/2T-2o802.b/o8o2ao43.d ARI ID: yE22C
Merhod: /chem3/fidaa.i/20]-20802.b/ftphfid a.m Client ID:
Instrument: fid4a. i
Operator: AR
Report Date: 0B/03/20L2
Macro: 13-,JUL-2012

Inj ection : Q2-AIJG-20'1,2 23 :36

Dilution Factor: 1

Total Area Conc

Calibration Dates: Gas:10-MAY-2012 Diesel:10-JUL-2012 M.Oil:12-,]UN-2012

FID:4A RESULTS
Compound RT Shift Height Area Range

Toluene 7.404 0.017 3608 99:.4 GAS (To1-c12) 700654 46.57
DTESEL (C1,2-C24) +937676 337.04
M.OIL (C24-C38) L29667r 103.16

AK-102 (C10-C25) 5616801 324.69
AK-103 (C2s-C36) 1086418 ]-27.25

,]ET-A (C10-C18) :617603 292.64
MrN.OrL rc24-C38) r296671 96.47

BUNKERC (C10-C38) 6766t07 886.31

NAS D]ES (CIO-C24) 5469436 3r9.22
==================
Range Times: NW Diesel (4.1-24 - 7.590) AK102 (3.23 - 7.84) .Tet A(3.23 - 5.94)

NIII M.Oil (7. s9 - 10.43) AK103 (7.84 - 10.0B) oR Diese1 (3.23 - 8. s4)

Surroqate Area Amount ?Rec

o-Terphenvl 741593 36.4 80.9 M

friaclntane 735725 38.5 85.7 M

M Indicates the peak was manually integrated

Analvte RF Curve Date

o-Terph Surr 20371-.2 IO-JUL-2012
Triacon Surr L9086.0 12-JUN-2012
Gas 1,5043 . 9 10 -MAY- 2 012
Diesel 14650.0 LO-JUL-ZOIZ
Motor oil 12569.O 12-,rUN-201-2
AK102 17299.O 1,0-JUL-201,2
AKL03 8538.0 24-MAY-20L2
JetA 12362.0 3I-JUL-20I2
Min Oil L344O.7 09-MAY-2012
NAS Diesel 17L34.0 10-JUL-2OL2
Bunker C 7634.0 I3-JUL-20I2

LO

c10
cL2
c14
Lto

c18
?') n

c22
c24
c25
c26
c28
c32
c34

1_.620 -0.04s 1334 4935
3.247 0.016 4026 4946
4.O99 -O.024 14563 1s274
4.826 0.023 2'7099 9669
5.408 O.O24 28706 2077I
s .93'7 - 0 . 008 25s7L 37t47
6.523 0.006 19676 32074
7 .073 0.004 16838 12662
7.601 0.010 L657'7 10123
7 .840 -0.003 !4284 3384
8.082 -0.003 1-2432 11169
8.532 -0.007 9857 9934
9.337 -0.011 71,87 tg2r4
9.707 -0.013 5220 16643

Filter Peak 9.950 0.004 4240 4967
L5 0

c38
c40

10.083 0.001 3840 244s
10.442 0.007 31,82 4747
10.780 -0.001 325s 1621,

o-terph 6.091 0.002 885868 741"593
Triacon Surr 8.959 -0.005 789282 735725
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FID:4A-2CIRTX-7 VE22C FID:4A SIGNAL

HP6890 GC Ilata. 0802a043.d

s
O
X

I

13

MANUAL INTEGRATTON

1. Baseline correction
B. Peak not found

l5. Sk.immed surrog'ate

k\- Dare: $\l\t'wAnalyst:



Analytical Resources fnc.
4075 TPH Quantitation Report

T-\rr-r f.ira. /dh^n3/fidaa.i/2OL2Oe02.b/OB02aA44.d ARI ID: VE22D
Method /c.hem3/fid4a.i/20]-20802.b/fLphfid+a.m Client ID:
Instrument: fid4a.i Iniectlon: O2-AUG-20L2 23:57
Operator: AR
Report Date: 08/03/2012 Dilution Factor: 1
Macro: 1,3-,JIJL-20I2
Calibration Dates: Gas:10-MAY-2012 Diese]:a0-JUL-2jI2 M.oil-:12-'JUN-2012

FID:4A RESULTS
Compound RT Shift Height Area Range Total Area Conc

CB

c10
CI2
c14
Lto

c18
c20
c22

c25
c26
C2B
c32
c34

c36
C3B
c40

Toluene 1.388 0.000 3356 5537 GAS (To1 -C12 ) 11-1364 4'7 .29
DTESEL (Cr2-C24) 44069s6 300.82
M.OrL (C24-C3e) r240482 98.69

AK-102 (C10-C25) 5097901 294.69
AK-103 (C25-C36) ].025597 1-20.t2

.]ET-A (C10-C1B) :328297 269.24
MTN.OIL (C24-C38) r240482 92.29

BUNKERC (C10-C38) e193530 811.31

NAS DrES (C10-C24) 49s3048 289.08

1 . 708 0 .044 534 15s0
3.24I 0.011 3IO2 5293
4.099 -0.025 l-42s6 I4L46
4.796 -0.006 37554 64s49
5.401 0.0r7 24966 ].2344
5.952 0.007 L9422 8104
6.510 -0.007 L7043 24875
7.O7]- 0.002 15863 6s53
7.601 0.011 15415 10950
7 .843 0.000 13949 5205
8.095 0.010 11738 L4276
B.531 -0.008 9382 LL079
9.328 -0.020 7031 20597
9.775 -0.005 4688 41,74

Fi-lter Peak 9.957 0.0]-2 4115 5638
10.085 0.003 37BO 3077
10.433 -0.002 3240 4896
I0.776 -0.005 3510 7035

o-terptr 6.091 0.002 904428 759930
Triacon Surr 8.956 -0.007 793565 748755

=========
Range Times: NW Diesel- (4.L24 - 7.590) aXrO2(3.23 - 7.84) ,Jet A(3.23 - 5.94)

NW M.OiI (7.s9 - 10.43) AK103(7.84 - 10.08) OR Diesel(3.23 - 8.54)

Surroqate Area Amount ?Rec

o-Terphenyl 759930 37 .3 B2.9 M

Triacontane 148755 39.2 87 .2 M

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Terph Surr 2O37L.2 10-'JUL-2012
Triacon Surr 19086.0 12-.fUN-2012
Gas 15043.9 10-MAY-2012
Diesel 14650.0 10-.TUL-2012
Motor Oil- ]-2569.O 12-.fUN-2012
AK102 17299.O 1,0-J|JL-201-2
AK103 8538.0 24-MAY-20L2
JetA L2362 .0 3I-'IUL-2OL2
Min Oil 13440.7 09-MAY-2OL2
NAS Di-esel 17]-34.0 10-.fUL-20a2
Bunker C 7634.0 13-JUL-2OI2
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FID:4A-2CIRTX-I VE22D FID:4A SIGNAL

J
Lr_)

c
o
U
r0

L

MANUAL INTEGRATION

1. Baseline correction
V. Peak not found

/s Skimmed. surrogate
t
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Analyst' kL
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CB

c10
CT2
CI4
cI6
c18
c20
c22
C)A
c25
c26
C2B
c32
c34

Analytical Resources Inc.
4075 TPH Quantitation Report

Data file: /chem3/fid4a. i/20]-2O802.b/Oe02a045.d ARr ID: VE22E
Method: /ehem3/fid+a.i/20I2Oeo2.b/fLphfid+a.m C1ient rD:
fnsLrument: fid4a.i Iniection:03-AUG-2012 00:19
Operator: AR
Report Date: 08/03/2072 Dilution Factor: 1

Macro: 13-JUL-201,2
Calibration Dates: Gas:10-MAY-2012 Diesel-:L0-JUL-2012 M.Oi1:L2-JIJN-2OI2

FID:4A RESULTS
Compound RT shift Height Area Range Total Area Conc

Toluene L.4O2 0.014 3209 l-Q477 GAS (To1-C12) S'797O2 38.53
DTESEL (C1,2-C24) 3320446 226.65
M.OIL (C24-C38) 964819 76.76

AK-102 (C10-C2s) 3863798 223.3s
AK-103 (C25-C36) 8rO244 94.90

.]ET-A (C10-C18) 2571_331 21,6.09
MrN.OrL (C24-C38) 964819 7L.78

BUNKERC (C10-C38) 4738876 620.76

NAS D]ES (CTO-C24) 37740s6 220.27

Range Times: Mtr Diesel (4.r24 - 7.590) AK102 (3.23 - 7.84) Jet A(3.23 - 5.94)
NW M.Oil (7.59 - 10.43) AK103(7.84 - 10.08) OR Diesel (3.23 - 8.54)

Surrogate Area Amount ?Rec

n-'Famhanrr] 694835 34,I 75. B M

Triacontane 695765 36.5 81.0 M

M Indicates the peak was manually integrated

Analvte RF Curve Date

n-'Farnh Srrrr 20371.2 10-JUL-2012
Triacon Surr 19086.0 12-'JUN-2012
Gas 15043.9 10-MAY-20L2
Diese1 14650.0 IO-JVL-2OT2
Motor oi1 72569.0 a2-JUN-20a2
AK102 L7299.O 10*,rUL-2012
AK103 8538.0 24-MAY-2012

'JetA 72362 .4 3I-JUL-2012
Min OiI 13440.7 09-MAY-20I2
NAS Diesel 17134.0 10-JUL-20L2
Bunker C 7634.0 L3-JUL-2OI2

r.61,7 -O.O47 1,467 s484
3 .247 0.017 3289 5086
4 . 101 -O . O22 1,2365 112 05
4.793 -0.010 2954s 77131,
5.409 0.025 ]-8428 31693
5 .939 - 0 . 006 ]-460s 268s4
6.522 0.006 1rO72 6Lt6
7.060 -0.009 10835 1,7s49
7 .590 -0.001 14397 L9822
7 .843 0.000 9769 9326
8.090 0.005 4246 564'1
8.s34 -0.005 7s10 44L6
9.335 -0.013 5602 t4807
9.729 0.009 420L 6773

Fifter Peak 9.938 -0.007 3591 4332
c36
c3B
c40

10.086 0.004 3262 3504
10.430 -0.005 2898 275s
I0.776 -0.005 3113 1605

o-terph 5.090 0.001 831146 694835
Tri-acon Surr 8.957 -0.007 74t285 695165
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FID:4A-2CIRTX- l_228 FfD:4A SIGNAL

HP5890 GC lata. 0802a045.ci
aa-

:aA-
:

'9.0.
B,?-
E,4-.
B.I .

7.8.
/ .3-

7,2-.

6.9-.

.

.
5,0:
3./-

..

5.4--
n q 1-
C* 4.8-x
- 4.5-

:

3.9-.

-r. o-
..

3.3 
_

J.U_
:

2.7-.

.

.

1,8.
1.5,

:

o., 
,

c
a-

0
Ig-

u-l

(,)
r0

L+

0.
n?-

-0.0-

MANUA], INTEGRATTON

1. Baseline correction
/3. Peak not found

t 5. Skimmed surrogate

ut- Dare: 4VW"'Analyst:



Dara file : /chem3/fid+a. i/20L20802.b/0802a046.d
Method : / chem3 / fid+a. i/20720802 .b/ ftphfid+a.m
fnstrument: fid4a. i
Operator: AR
Report Date: 08/03/2012
Macro: 13-,JUL-2012
Caf ibration Dates: Gas: l-0-l\4AY-2012

Analytical Resources fnc.
407S TPH Quantitation Report

Diesef:10-JUL-2012

FID:44 RESUI,TS
Area

ARI ID: VE22F
C1ient ID:
Tniecti on: O3-AUG-2012 O0 240

Dilution Factor: 1

M.Oi1:12-JUN-2012

Range Total Area ConcCompound RT ch.ifr- rJaiahl-

ToLuene
LO

c10
CL2
c14
c15
Lld

c20
c22

c25
LZ6

c28
c32
c34
Filter Peak
c36
C3B
c40

r.396 0.009
1.659 -0.005
3.239 0.009

9.334 -0.013
9.727 0.007
9.932 -0.013

10.075 -0.007
1,0.440 0.005
10.788 0.008

GAS
DIESEL

M. OIL
AK- 102
AK- 103

.fET-A
MIN. OlL

(To1-C12 )
/ 

^a ^ ^^ ^ 
\\wtz-wza l

(c24-C38 )
l^1 

^ ^^-\(uru-Lz),1
/;{^ - ^- - \
\LZ)-LJO,/

(c10-c18 )

(c24-C38)

4.151 0.028 20847
4.78r -0.021 t9'1 96
s.394 0.011 47349
5.932 -0.01,2 14567
6.507 -0.009 11964
7 .067 -0.002 L4280

8.0?B -0.007 9650

7 .587 -0.003 12835 22t24
7.838 -0.004 10769

5043
743

15 84

6333
46rO
3895
3552
30s5
3372

13001
t7a5
2463

543l_t
55502

8547
32966
]-0329
LZO 5Y

1110 3
25506
1t_351
]-8522

6YU Z

7 965
3499
2895
7 043

7 5'7 542
7 40452

BUNKERC (C1O-C38)

NAS DIES (C1O-C24)

442088 29.39
2842448 I94.02
LO22782 81.37
3260654 188.49
86L607 100.91

201,4395 L62 .95
IO22782 76.L0

4183440 s48.00

3160658 l-84-47

8.533 -0.005 977s

6.090 0.o02 9]-2820
Triacon Surr 8.957 -0.006 794548

Range Times: NW Diesel (4.L24 - 7.59O)
NW M.Oil(7.s9 - 10.43)

Surrogate Area Amount ?Rec

AK102 (3.23 - 7 .84) Jet A(3.23 - 5.94)
AK103 (7 .84 - l-0.08) OR Diesel (3 .23 - 8.54)

n -'Tcrnl.r anr r'l

Traacontane

fndicates the

'757542
7 40452

peak was

37 .2
38. B

82.6 M

86.2 M

manualfy integrated

Analyte RF Curve Date

o-Terph Surr
Triacon Surr

DieseI
Motor Oil
AKIO2
AK1O3

Min Oil
NAS Diesel
Bunker C

2037r.2
19086.0
15043.9
14650.0
t2569 . O

I7299 .0
8538.0

12362 .0
]-3440.7
17134.0
7634.O

1,O-JVL-20L2
12 -,JUN-2012
10 -MAY- 20 12
a n an 1-LV-UUt- ZV LZ

12 -JUN- 2 012
LrJ-!JUL-ZV!Z

24-MAY-20r2
3r-JUL-20L2
o9-MAY-20r2

1_0 -JUL-2012
L3 - JUL-201,2
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FID:4A-2CIRTX-1 VE22F FID:44' SIGNAI,

HP6890 GC Data. 0802a046.d

13

MANUAL INTEGRATION

1. Baseline correction
J-

f. Peak not found
| 5. Skimmed surrogate

k{-Analyst:



Analytical- Resources Inc.
4075 TPH Quantitation Report

Data f ile: /chem3,/f id4a. i/2ol2ogo2.b/o'o2a047.d
Method: / chem3 / fidaa. i / 20L2O802. b/ ftphfid+a . m

Instrument: fid4a. i
alnaril-^r. AP

Rlport Date: 08/03/2012
Macro: 13*JUL-2012
Calibration Dates: Gas: 10-MAY-201-2 Diesel :L0-Jr,JL-20L2

Compound RT
FID:4A RESULTS

Shif t Heicrht Area

ARI ID: VE22G
C1ient ID:
fnjecti-on: 03-AUG-2012 01: 01

Dilution Factor: 1

M.Oi1 :12-'JUN-2012

Range Total Area Conc

Tofuene
r'a
c10
c72

LJ-O

c18
c20
c22
taA

c2s
c26
C2B
c32
c34
Filter Peak
c36
c3B
c40
n - l- arnl-r

1,37 6r
1,9]_9
4500

]-4694
42537
l-9650
27 948
rzY60
lvzo3
L8297

9a77
YUZO

8989

14407
1930
34 0B
l-896

134 1B
7 45494
727343

820946
3492393

9235sr..
4243049

7 66860

54 .57
238.39
73.48

245.28
d>.62

3.244 0.014 4l-57

1.395 0.008
1.6sB -0.006

4.r0r -0.o22
4.79s -0.008
5.475 0.031_
5.935 -0.010
6.508 -0.008

67 95
IOl-4

13312
50r6 /

IUJUb
14388
10659

r16 73
9s35
8330
8255

cAS (Tol--C12)
DIESEL (CI2-C24)
M.OIL (C24-C3e)

AK-102 (C10-C2s)
AK-103 (C2s-C36)

JET-A (C1o-C1B)
MIN.OTL (C24-C38)

BTINKERC (C1O-C3B)

NAS DIES (C10-C24)

31,09067 251, .50
9235sL 68.7'_

5U / UOv5 00+ . 25

4147r45 242 . 04

7 .074 0 . 005 L02s6
7.583 -0.008
7 .839 -0.004
a.o'72 -0.01_3
8.536 -0.003
9.353 0.006
9.727 0.001
9.945 0.000

10.092 0.010
LO.440 0.005
r0.772 -0.009

4995 3351
5226
3649
3394
298s
3501

6.091 0.003 845472
Triacon Surr 8.956 -0.007 757635

Range Times: NW Diesel(4.t24 - 7.59O)
NW M.Oif(7.59 - 10.43)

Surrogate Area Amount

AK102 (3.23 - 7 .84) Jet A(3.23 - s.94)
AK103 (7 .84 - 10.08) OR Diesel (3.23 - 8.54)

?Rec

8L.3
a4 .7

*/o-Terphenyl
Triacontane

"7 45494
727303

36 .6
38.1 M

M Indicates the peak was manually integrated

Analyte RF Curve Date

n-'I'arnl-r errrr

Triacon Surr

Diese]
Motsor Oil
AKl_02
AK1O3

'JetA
Min oil
NAS Diesel
Bunker C

2037]-.2
19085.0
15043.9
14650 .0
1,2569 . O

17299 .0
8538.0

L2362.O
13440.7

I7L34 . O

7634.O

10-JUL-2012
12 -,fUN-2012
10 -MAY- 2 012
LO-JVL-20r2
12-.fUN-2012
ro-JuL-2012
24-MAY-20r2
5 L-!JlJL- ZV tZ

09-MAY-2012
^n1aLV -! UL- ZV lZ

13 -.fUL- 2 012
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FfD:4A-2CIRTX-1 VE22G FfD:44' SIGNAL

HF5890 GC Data. 0802a047.d

L
L
a0
ctl
Ul!

rO

O

:

I

l3

MANUAL INTEGRATION

1. Baseline correction
7. Peak not found
{ 5. Skimmed surrogate

r.!Analyst' fil- ,^,.qbkz--



Dara file: /chem3/fid4a. i/2OL2OSO2.b/OeO2a048.d
Method: /chem3/fid4a. i / 2ot2oao2. b/ftphfid4a. m

Instrument: fid4a.i
a\narr{. ^r. AP

nlport Date: 08/03/2oI2
Macro: 13-JUL-2012
Cali-bration Dates : Gas : 10-I4AY-2012

Analytical Resources Inc.
407S TPH Quantitation Report

Diesel:10-JUL-2AA2

FfD:44' RESULTS
Area

ARI ID: YE22H
Client TD:
Tniacfion. O?-AUG-20L2 Ot.:.22

Dilution Factor: 1

M.Oi1 :]-2-JIJN-2012

f-nmnnrrnd PT cl-'i f I rJa.i ahr Range Totaf Area Conc

Tol-uene
CB

c10
ca2
ca4
c16
c1B
c20

c24
c25
c26
c28
c32
c34

c36
c3B
c40
n- l- arnh

1.395 0.007
1.743 0.O49
3.249 0.018

7 .O72 0.003 LL443 t5796

4.155 0.O32 23188
4.782 -O.O2r 2t1L5
5 .404 0 . 020 18673
5.935 -0.009 15413
6.505 -0.011 L2403

7.590 0.000 L286t
'7 .842 -0.001 10095
8.088 0.003
8.534 -0.005
9.360 0.013
9.708 -0.012

3596
647

1905

1087 5
1,862
4220

63992
55811
26uv>
2e529
.|56> Z

25L42
53 54
5222
8369
6967
4a4B
3334
245I
1788

1,6713
777027

cAS (To1- C12 )

D]ESEL (Ca2-C24)
M.OrL (C24-C38)

AK- l-02 (C10-C2s)
AK-103 (C25-C36)

JET-A (C10-C18)
MrN.OrL (C24-C38)

BUNKERC (C1O-C3B)

4928O2 32.76
3A6420L 209.t6

994334 74.79
35t5474 203.22

835659 97.88

2236029 180.88
990334 73.68

aJ5vb
'7"75-7

5324
4278
3748
344L
3008
3373

Filter Peak 9.952 0.005 441,2889 578.06
10.085 0.003
ta.437 0.002
I0.774 -0.010
6.090 0.002 917455

Triacon Surr 8.955 -0.008 802049 764547 NAS DIES (C1-0-C24) 3422555 ].99.75
=========

Range Times: NW Diesel (4.1,24 - 7.59O) AK102 (3.23 - 7.84) Jet A(3.23 - 5.94)
NW M.oil(7.s9 - 1,o.43) AK103(7.84 - 10.08) OR Diesel(3.23 - B.s4)

Surrogate Area Amount ?Rec

a - 'T'a rnh anr r'l

Trj-acontane

Indicates the

777 427
7 6454'7

peak was

38.1
40.1

84.8 M

89.0 M

manually integrated

Analyte RF Curve Date

n-'Farnh (rrrr

Triacon Surr

Diesel
Motor Oil
AKIO2
AK1O3

Min Oil
NAS Diesel
Bunker C

20374.2
19086.0
15043 .9
1,4650 .0
12569 .0
17299 .0
8538.0

]-2362 . A

13440.7
L7L34.O
7634.4

'1,0-JUL-2012
'1,2-JIJN-2012

IO-MAY-2OL2
t0-JuL-2042
12-JVN-2072
t0-JuL-2042
24-MAY-2012
3 1-JUL-2 012
09-MAY- 2012

10 -'JUL- 2 012
13 -JUL-2012
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FtD : 4A- 2CIRTX- 1, vE22H FID:4A SIGNAL

HP6B90 GC Ilata, 0802a048.d

I

13

MANUAIJ TNTEGRATTON

1. Baseline correction
3/. Peak not found

A. Skimmed surrogate

Dare: lV\r-r-Analyst ' 'Fq-



AXsbffieb@
INCORPORATED

Matrix: Water

I { )-'l'!lH l : A- l'arnhan\7 I\vrUr\/vlUlyrlvrrfl

MB-080112
LCS-080112
LCSD-080112
MW-15D-073012
MW-165-073012
MW-15S-073012
MW-145-013012
MW-13S-073012
MW-14D-013072
MW-13D-073012
MW-DUP-073012

81 .62
79.32
80.4%
83.0%
81.0?
80. 9?
82 .92
15 .82
82 .62
81.3?
84. B?

LCS/MB LIMITS

( 5s-110 )

HCTD SURROGATE RECOVERY SI]MMARY

QC Report No: V422-Landau Associates
Project: Cornwalf

0001020. 400.510

C]-ient fD O-TER TOT OUT

0
0
0
0
0
0
0
0
0
0
0

QC LTMTTS

(s0-150)

Prep Method: SW3510C
Log Number Range: L2-I4520 Lo I2-74521

Page 1 for VE22
FORM-II HCID



Range

Alstnsrb@
INGORPORATEDORGAI{ICS AI{ALYSIS DATA SHEET

NWTPH-HCID Method by GCIFID
Page 1 of 1

Lab Sample ID: LCS-080112
LIMS ID: 72-1,4520
Matrix: Water
Data Release Authorized:.
Renortecl; OR /Oi/72

Date Extracted LCS/LCSD:. 08/07/1,2

Date Anafyzed LCSz 08/02/12 22:II
LCSD: 08/02/72 22:32

Tnst rrrment /Ana I vst LCS : FID/AAR
LCSD: FID/AAR

Sample ID: LCS-080112
LCS/LCSD

OC Renort No: \|E22-Landau AssociatesYv !\vrv4

Project: Cornwafl
0001020.400.510

Date Sampled: 01/30/12
Date Received: 0'7 /31 /1,2

Sample Amount LCS:
LCSD:

Finaf Extract Vol-ume LCS:
LCSD:

Dilution Factor LCS:
LCSD:

Spike
LCSD Added-LCSD

Spike LCS
LCS Added-LCS Recovery

500 mL
500 mL
1.0 mL
1.0 mL
1.00
1.00

LCSD
Recovery

Diesel 2.44 3. 00 81.38 2.44

HCID Surrogate Recovery

o-Terphenyl

Resufts reported in mg/L
RPD cafcufated using sample concentrations per sw846.

3. 00 81.3? 0. 0?

LCS LCSD
79.32 80.48

FORM III



Analytical Resources Inc.
4075 TPH Quantitation Report

D:fr fi'ra. /-}:'^n3/fid4a.i/20L20802.b/0802a039.d ARI ID: VE22LCSW1
Merhod: /chem3/fidaa.i/20L20802.b/frphfid4a.m Client ID:
Instrument: fidaa.i In-iection.: O2-AIJG-20L2 22.:t!
Operator: AR
D6^^rf r'\:f a. 

^a 
/03/20a2 Dilution Factor: 1. vvl \

Macro: 13-,fUL-201-2
Cal-ibration Dates: Gas:10-MAY-2012 Diese1 zI0-J\JL-20I2 M.Oil-:12-rfUN-2012

FfD:4A RESULTS
Compound RT Shift Height Area Range

;;i;";"::=====, ;;;===; ;;;=====;;;,======;;;;;=r====il=i;;ir;;;;=======;;;il;;====),, ,,v,I vop \ rvr vra t JJaLL t J zJJ . c z- ,/

cB L.677 O.013 4754 10860 I preSnl, (Cr2-C24) L7875078 r22O .r4 /
C10 3.234 0.004 s4696 :-00426 i l"I .orl, (C24-c38) 171-41-4 tl .Aq&v
cr2 4.1a9 -0.005 18351s 1"64246 | AK-102 (C10-C25\ 20387200 II78.52
cr4 4.793 -0.010 322220 373297 | AK-103 (C25-C36) II7302 L3.74
c16 5.383 -0.001 53499'7 65813s I

c1B 5.949 0.004 444s68 580680 
|

c2o 6.516 -0.001 307647 458602 | .]ET-A (C10-C18) 1487002I 1202.BB
c22 7 .065 -0.004 139430 25L520 IMIN.OTL (C24-C38) 17L41-4 12.75
c24 7 .596 0.006 29282 77393 

|c2s 7.8s0 o. oo7 L3736 2739s 
I

c26 I .092 O . OO7 6309 11311 
|

c2B 8.538 -0.001 L466 11s1 
I

c32 9.344 -0. OO3 aO2 r44 
|

c34 9.7rL -O. OO9 61 82 
|

Filrer Peak 9 .957 0.011 94 72 | BUNXBRC (C1O-C38) 2O5Lr446 2686.86

Total Area Conc

LJ O

c3B
c40

10.078 -0.004 222 159
10 .43 9 0 . 004 341 198
10.780 -0.001 824 473

o-terph 5.096 0.007 866090 726752
Triacon Surr 8.963 -0.001 704955 763361- NAS DIES (CI0-C24) 20340032 rt87.L2

=======
Range Times: NW Diesel (4.1,24 - "l .59O) AK102 (3.23 - 7.84) .fet A(3.23 - 5.94)

NW M.oil(7.s9 - 10.43) AK103(7.84 - 10.08) oR Diese1 (3.23 - 8.54)

Surroclate Area Amount ?Rec I
o-Terphenyl 726752 35.7 79.3 M

Triacontane 76336L 40.0 88.9

M Indicates the peak was manually integrated

Analvte RF Curve Date

o-Terph Surr 2O3'7L.2 10-JUL-2012
Triacon Surr L9086.O 72-JIJN-20L2
Gas 15043.9 10-MAY-2012
Diesel 14650.0 10-JUL-2012
Motor Oil 12569.0 12-JUN-2012
AK102 17299.O 10-,JUL-2012
AK103 8538. A 24-MAY-2072
JetA ]-2362.O 31-.TUL-2012
Mi-n Oil- 13440.7 09-MAY-2012
NAS Diesel 17134.0 10-JUL-20L2
Bunker C 7634.0 1-3-JIJI'-2O1-2



FID:4A.2C/NTX_1 VE22LCSW1 FTD:4A SIGNAL

He6E90 GE Data. 0802a039,d
l
L
0
I

1 .0-

a
O- 0.5-

o.4-

0,3-

o.2-

MANUAL IIfIEGRATION

1. Baseline correction
,7. Peak not found

1 5. Skimmed surrogate

Analyst: NL Dare: 4z\ ,z-
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Analytical Resources Inc.
4075 TPH Quantitation Report

n:f : f i'r a. /^L^^3/fidaa.i/20]-20802.b/0802a040.d ARI ID: VE22LCSDW1. / vfruLrrr

Method: /chem3/fj-d4a.i/2or208o2.b/ftphfid4a.m Client rD:
fnstrument: fid4a.i Iniection: 02-AUG-2OI2 22:32
Operator: AR
Report Date: 0e/n/2OL2 Ditution Factor: 1

Macro: I3-JUIt-20I2
Calibration Dates: Gas:10-MAY-2012 Di-esel :10-JUL-2012 M.Oi1 :12-,JUN-2012

FID:4A RESULTS
f'omnnrrnd PT Shif L figjohl- ArF: Ranqe Total Area Conc

CB

c10
CL2

c16
c18
c20
c22
c24
wz3
LZO

C2B
c32
c34

Toluene L.396 0.009 5a43 547I GAS (To1-C12) :477075 231.1392
DIESEL (C1,2-c24) tt89271,7 L22I .35/'

M. OIL (C24-C38) r 62:.45 12 . gO t 7"o/
AK-102 (C10-C2s) 2O333935 rr75.44
AK-103 (C2s-C36) 11,9L73 13.96

JET-A (C10-C18) a4753370 1193.45
MrN.OrL (C24-C3e) 162145 ]-2.06

BUNKERC (C10-C38) 20460622 2680.20

NAS DrES (C\O-C24) 20298478 rr84.69

1.560 -0.004 4296 3539
3.234 0.004 s5682 94943
4.7L9 -0.005 L72346 l-605]-2
4.793 -0.010 299374 371153
5.382 -0.002 5062L7 530164
5.950 0.00s 432636 582766
6.516 -0.001 301,626 404351,
7 .066 -0.003 139478 238211,
7.598 0.007 294A9 7'72'70
7 .85r 0.009 1,4027 26956
8.092 0.007 6223 rr791"
8.539 0.000 1440 1l_31
9.358 0.011 84
9.722 0.002 72

30
76

Fil-ter Peak 9.94O -0.005 105 63
c36
C3B
c40

10.081 -0.001_ 23l- 497
LO.437 0.002 365 263
LO.792 0.011 906 1301

o-terph 6.096 0.008 901833 736634
Triacon Surr 8.960 -0.003 7L6951- 772779

=======
Range Times: NW Diesel (4.L24 - 7.590) AK102 (3.23 - 7.84) Jet A(3.23 - 5.94)

}dbl M.Oil(7.59 - 10.43) AK103(7.84 - 10.08) oR Dj-esel- (3.23 - 8.54)

Surrogate Area Amount ?Rec

o-Terphenvl 735634 36 .2 80.4 M

Triacontane 772779 40.5 90.0

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Terph Surr 203'7L.2 10-.TUL-2012
Triacon Surr 19086.0 12-JUN-201-2
Gas 15043.9 10-MAY-2012
Diesel 14650.0 10-,fUL-2012
Motor Oil ]-2569.O 12-,fUN-2012
AK102 17299.O 10-,rUL-2012
AK103 Bs3B.0 24-MAY-201"2
JetA L2362.0 3a-JVL-24L2
Min OiI L344O.'7 09-MAY-2012
NAS Diesel 17L34.0 10-,JUL-2OI2
Bunker C 7634.0 13-,JUL-2012



FID : 4A-2C /RTX- 1 VE2zLCSDW1 FID:4A SIGNAL

MANUAL INTEGRATTON

1. Baseli-ne correction
X. Peak not found

(5. Skimmed surrogate

a0
An A 'l \/<t . Wt*-- - ' _____________:__

a\g\w
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iIsbf,:cb@
INCORPORATED

TOTAL HCID RANGE HYDROCARBONS-EXTRACTION

ARI Jobz VE22
Prni cr-t . Cnrnwaf f

0001020.400.510

REPORT

Matrix: Water
Date Received:

AR] ID

01 /3r/12

Client ID
Sample

Amt
Final
Vol-

Dran
n^+ ^Ud Lg

12-74520-08 0 1 12MB
12-r4520-080112LCS
r2-I4520-080112LCSD
12-I4520-VE22A
72-7452I-VE22B
1,2-1,4522-VE22C
12-L4523-VE22D
12-14524-VE22E
12-I4525-VE22F
L2-L4526-VE22e
12-I4521 -VE22H

Method Bfank
Lab Controf
!a! gvrru!vf uu}J

MW-15D-073012
MW-16S-073012
MW-15S-073012
MW-14S-073012
MW-13S-073012
MW-14D-073012
MW-13D-073012
MW-DUP-0 7 3012

500 mL
500 mL
500 mL
5UU ML
500 mL
500 mL
500 mL
500 mL
500 mL
5UU ML
500 mL

1.00 mI,
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1. O0 mL
.1 .UU ML
1.00 mL
1.00 mL
1.00 mL
1.00 mL

08/01,/1,2
08/0L/L2
08 /0r/12
08/0r/L2
08 / 0L /12
08/01-/t2
08/0r/1,2
08 / 07 /1,2
08/07/12
08/0r/L2
08/07/1.2

HCID Extraction Report



ORGAI{ICS A}IAI.YSIS DATA SHEET
TOTAI. DIESEL R.AI{GE HYDROCARBONS
NWTPHD by GClFrD-Silica and Acid Cleaned
Extraction Method:
Page 1 of 1

Matrix: Water
Data Release Authorized:
Reported: 08 / 07 / 1.2

ARf fD grmF1e fD

ANALYTICALI-'1A-
REsouia;sNZ
INCORPORATED

QC Report No: VE22-Landau Associates
Project: Cornwall

000r_020.400. s10

Extraction Anal.ysie EEV
Date Date DL Range/Sunogate RI, ResuJ.t

MB-080312 Method Bfank 08/03/12 08/06/72 1.00 Diesel Range 0.10 < 0.10 U

1,2-14520 HC ID: --- FID4A 1.0 Motor Oil Range 0.20 < 0.20 U

o-TerphenyJ- 7 6.22

vE22A MW-15D-073012 08/03/12 08/06/1,2 l-. O0 Diesel Range 0.1"0 < 0.10 U

1,2-1,4520 HC ID: --- FID4A 1.0 Motor O11 Range 0.20 < 0.20 U

o-Terphenyl 15.22

vE22B MW-16s-073012 08/03/12 08/06/1,2 1.00 Diesel Range 0.10 < 0.10 U

1,2-14521, HC lD: --- FID4A 1.0 Motor Oi1 Range O.20 < 0.20 V
o-Terphenyl 71.5?

vE22C MW-15s-073012 08/03/72 08/06/12 1.00 DieseJ- Range O.10 O.2O
I2-I4522 HC ID: DIESEL FID4A 1.0 Motor O11 Range 0.2O < 0.20 U

o-Terphenyl 67 .9e"

vE22D MW-14S-073012 08/03/1,2 08/06/12 1.00 Diesel Range 0.10 < 0.10 U

1,2-1,4523 HC ID: --- FID4A 1.0 Motor OiJ- Range O.20 < 0.20 U

o-Terphenyl 70.92

Fannrl. od f n mn /f , lnnm \ues 41r ILYl ! \yt/rll/

EFV-Effective Final- Vofume in mL.
Dl-DiLution of extract prior to analysis.
Rl-Reporting limit.
Frio<ol rrnde quantitation on tota] peaks in the range from C12 to C24.
Motor Oi1 range quant,ltation on totaL peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resul-ts of organics or addj-tional hydrocarbons in
ranges are not identifiabfe.

FORM I



Analytical Resources fnc.
4075 TPH Quantitation Report

Dara file: /chem3/fid+a. i/20]-20806.b/0806a025.d ARr rD: vE22MBW1
Met.hod: /chem3,/fidaa.i/20120806.b/ftphfid4a.m Client ID:
Instrument: fid4a.i Injection: 06-AUG-2OI2 2l:09
Operator: .TR

Report Date: o8/o7/2ol-2 Dilution Factor: 1
ttlacro: 13-JUL-2012
Cafibration Dates: Gas:10-MAY-2012 Diesel:10-,JUL-2012 M.Oil :12-.fUN-2012

Range

cAS (To1-C12)

FID: 4A RESUIJTS

Compound RT Shift Height Area

Tofuene 1.387 0.006 285L 6248

Tota1 Area Conc

55060 3.66
DTESEL (C1-2-C24) 179672 a2.26
M.OrL (C24-C3B) :37481- 26.8s

AK-102 (C10-C25) 205581 11.88
AK-103 (C25-C35) 310170 36.33

JET-A (C10-C18) 136489 ta.O4
MrN.OrL (C24-C38) :3748L 25.aL

BUNKERC (C10-C3B) 537224 70.37

NAS DIES (C10-C24) 199743 rr.66

C8
c10
CT2

c16
c18
c20
c22
c24
c25
LZO

C2B
c32
c34

r .662 0 . 002 464 444
3.240 0.006 269 168
4.137 0.005 319 304
4.822 0.014 331 118
5.400 0. 010 885 l-490
5.952 0. O02 ]-295 2L93
6.s29 0.007 1043 21,29
7.083 0.010 957 1870
7 .590 -0.006 673 225
7 .847 0.000 46a 213
8.088 -0.003 708 1056
8.542 -0.007 1015 1208
9.387 -0.007 702 L096
9.'779 -0.013 978 1229

Filter Peak 9.939 -0.018 L023 1139
c36
c38
c40

t0.222 0.o44 L774 3296
10.551 -0.003 I29B l-826
10.930 0.00s 1735 2]-94

o-Lerph 6.094 0.000 530883 694219
Triacon Surr 8.962 -0.028 706569 708966

Range Times: Nhl Diesel(4.131 - 7.595) AK102(3.23 - 7.85) .let A(3.23 - 5.95)
NW M.oil(7.60 - 10.ss) AK103 (7.8s - 10.1-8) oR Diesel (3.23 - 8.ss)

Surrogate Area Amount ?Rec

o-Terphenyl 698219 34.3 76.2
rriaclntaire '7 08966 37 .1 82 .5

M Indicates the peak was manually integrated

Analyte RF Curve Date

o-Terph Surr 2037I.2 10-'JUL-2012
Triacon Surr 19086.0 12-,JUN-2012
Gas 15043.9 10-MAY-2012
Diesel 14650.0 10-JUL-2012
Motor oil 12569.0 12*,ILIN-2012
AK102 r'7299.0 10-,JUL-2012
AK103 8538. O 24-MAY-2012
.TetA 12362.O 3L-JVL-20'|'2
Min Oil L3440.7 09-MAY-2012
NAS Diesel 17L34.0 10-'JUIr-2OL2
Bunker C 7634.0 I3-JUL-201'2

hd --,x-?
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Analyt.ical Resources Inc.
407S TPH Quantitation Report

Data file : /chem3/fid4a. i/20120806.b/ o8o6a028.d
Method: / chem3 / fid4a. i / 20]-20806. b/ ftphfidaa . m

Inst.rument: f id4a. i
Operator: ,fR
Report Date: 08/07 /20]-2

ARI ID: YE22A
Client ID:
Tnicctinn. o6-AUG-20A2 22 :12

Dilution Factor: 1

Total- Area

Macro: 13-.fUL-2012
Calibration Dates: Gas:10-MAY-2012 Diese]:10-,fUL-2012 M.oil:12-,JUN-2012

RT
FID:4A RESULTS

shift Height Area RangeCompound

Toluene
C8
c10
c12
cL4
c16
c18
c20

LZ)

LZO

C2B
c32
c34
Filter Peak
LJ O

C3B
c40
n - t- arn}r

Triacon Surr

1.395 0.014
L.665 0.005
3.257 0.O24
4.r42 0.011
4.BLr 0.003
5.401 0.011
5.954 0.004
O.32 T U. UUO

7 .O84 0.OI2
7 .595 0.000
t.622 -u.vz5
8.084 -0.005
8.545 -0.004
9.388 -0.006
9.801 0.009
9.947 -0.010

10.561 0.008
10.918 -0.005
6.09s 0.001
8.968 -0.023

cAS (ToI-C12)
rj i-

M.OrL (C24-C3B)
AK-102 (C10-C25)
AK-103 (C2s-C36)

,JET-A (C10-C1B)
MTN.OIL (C24-C38)

BITNKERC (C10-C38)

NAS DIES (C10-C24)

6838
594
989

2938
r927
13 6B

992
900
602

510
507
361
999

105 1
453
511

929
L342

5502r r

63r9l-2

978]-
L7 80
13 93
8299

839
615
924

104 I
1B 05

352
860
275
816

3206
7]-3
708

15 04
L547

689566
67 09L6

228L34
22477 9

r32698
397847
r0997 6

338094
I32698

5261,L3

39341,5

15.16
15.34
10.56
23.00
12 .88

27.35
Y.6 t

68 .92

22 .96

Range Times: NW Diesel (4.131
NW M.Oil (7.60

AK102 (3.23 - 7.8s)
AK103 (7. Bs - 10.18)

Jet A(3.23 - s.95)
OR Diesel (3.23 - 8.55)1n q.ql

Surrogate Area Amount ?Rec

o-Terphenyl
Triacontane

689566
67 09]-6

33.9
35.2

75.2
7B.L

Indicates the rreak

Analyte

was manually integrated

RF Curve Date

! .r-'^

,.,tli).r'--?.
/-,1n-'Farnh arrrr

Triacon Surr

Diesel
Motor Oi1
AK1O2
AK1O3

Min Oil
NAS Diesel
Bunker C

2037r.2
19086.0
15043.9
14650.0
L2569 . O

17299 . O

8538.0
L2362 .0
L3440.7
I7I34 . O

7 634 .0

ro-JrlL-20L2
12 -.fUN- 2 012
10-MAY-2012
10-.ful-2012
12 -.fUN- 2 012
10-'JUL-2012
24-MAY-2012
31-,TUL- 2 012
09-MAY- 2012

10 -.rul- 2 012
L3-JVL-2012
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-c8 (1,665)

-c10 (3.257)

-c12 (4.142)

-1114 (4,811)

-tL6 <5.44L)

-[18 (5.954)
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-t22 <7.OE4J
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-t25 (7,822J
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Analytical Resources Tnc.
407S TPH Quantitation Report

Dara fife : /chem3/fid4a. L/2012OeO6.b/ 0eo6a029.d
MetLr.od: /chem3/fid4a. r/ 20L20806 .b/ftphfid4a.m
fnstrument: fid4a. i
Operator: JR
Report Date : 0B / 07 / 201,2

ARf ID: YE22B
C1i-ent ID:
Tniacti on. O6-AUG-201,2 22:34

Dilution Factor: 1

Total Area Conc

Macro: L3-JUL-2OI2
CalibraLion Dates: Gas:10-MAY-2012 Diese]:10-JUL-2012 M.Oil:12-,JUN-2012

Cnmnnrrnd RT
FID:4A RESULTS

Shift Height Area Range

Toluene I.397 0.016
cB r.663 0.003
c10 3.251, 0.018
cr2 4.133 0.002
ca4 4.800 -0.008
c16 5.403 0.013
c1B 5.952 0.001
c20 6.530 0.008
c22 7 .068 -0.005
c24 7 .624 0.028
c2s 7 .a67 0.019
c26 8.099 0.009
c28 8. s43 -0.006
c32 9.39L -0.003
c34 9.794 0.002
Filter Peak 9.965 0.007
c36 10.194 0.016
c3B 10.557 0.003
c40 1,o.9L7 -0.007
o-terph 6.095 0.001
Triacon Surr 8.966 -0.025

550 793
500 642
69s 1136

418
1037

191
2050

737 795
750 1138

rL52 1011

495r
470

9283
13 03

bAb

DIESEL
M. OIL

AK- 102
AK- 103

.TET_A
MTN. OIL

i/ T^'l - a,1 t \
\rvr vfal

Idla daA\
\vLa-vaa I

(c24-C38)
1n1 n-arttr\\vrv vzJl
l^^r ^--\tLzf,-LJO,/

/r.r n-r.r al
(c24-C38)

I Z+5d

1,L6947
I23492
152055
L047L5

10 7195
123492

]-49604

4R)
7 .9A
9.83
8.79

lz . zo

I .67
9.L9

798
746
4ra
607

1-185
441.
477

1,7 82
B7 I

rz65
4981,48
598244

2958
703
476

29II
718
611

655626
658532

BUNKERC (C1O-C38)

NAS DrES (C10-C24)

t/4

273096 35.77

8.73

Range Times: NW Diesel(4.131 - 7.595)
NW M.Oil (7.60 - 10. ss)

Surrogate Area Amounl ?Rec

AK102 (3.23 - 7.85) Jet A (3.23 - 5.95)
AK103 (7. Bs - 10.18) oR Diesel (3.23 - 8.5s)

a-'l.aml.ranrr'l

Trr-aconLane
655626
6sBs32

32.2
34.5

7r .5
16 .7

Indicates the peak was manually integrated

Analyte RF Curve Date

n-'Farnl.r errrrv !v!y.f vs!r

Triacon Surr

Diesel
Motor Oil
AK1O2
AK1O3
.Tat- A

Min oil
NAS Diesef
Bunker C

2037r.2
19086.0
15043.9
14650.0
]-2569 .0
l.'7299 .0
8538.0

12362 . O

1,3440.7
1,7 134 . O

7 634 .0

t_0 -JUL-2 012
12 -JUN-2012
10-MAY-2012
ro - JUL-201,2
12 -JUN- 2 012
LV-!UD- ZVLZ

24-MAY-20L2
5r-!vu- zvLz

09-MAY-201-2
ao-JuL-20'1,2

L3-J|..l)r-zvlz
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TFiEcon Surr (8.966)



Analytical- Resources Inc.
407S TPH Quantitation Report

Dara file : / chem3/fid+a. i/20r2oe06.b/ 08o6a030.d
Merhod: / chem3 / fid4a . i / 2oa2o706. b/ ftphfid4a . m

Instrument: fid4a. r
Operator: .TR

Report Date: oB/07 /2012

ARf ID:. YE22C
Client ID:

Tn"i acfinn' o6-AUG-2012 22:55

Dilution Factor: 1

Total Area Conc

Macro a3-JUL-201,2
Calibration Dates: Gas:10-MAY-2012 Diesel:10-.TUL-2012 M.Oil-:12-JUN-2012

FTD:4.A' RESULTS
Rr' :inart, Hel_clnE AreaCompound Range

Toluene
c8
c10
CI2
CT4
c16
Lfo

c20
c22
c24
c25
wzo
C2B
c32
c34
Filter Peak
c36
C3B

n - +- arnh

T'riacon Surr

1.385 0. 004 3357

227r
4.r25 -0.006 10003
4.192 -0.016 15559
5.421, 0.031 9393

cAS (To1-c12)
DTESEL (Ca2-C24)
M.OrL (C24-C3B)

l^1 
^ ^^-AK-.LU2 (Ur-U-U25)

AK-103 (C2s-C36)

JET-A (C10-C18)
MIN.OIL (C24-C3B)

BUNKERC (C10-C38)

NAS DrES (C10-C24)

433s7 0 28 .82
r44g730 lga.ga1.650 -0.010 497

3.2s3 0.020

5.9s1 0.000
6.528 0.006
7.083 0.011
1 .592 -0.003
7 .84-L -0.006
8.096 0.006
8.544 -0.006
9.388 -0.006
9. B0B 0.016
9.938 -0.019

ro.220 0.o42
10.551 -0.003
10.933 0.008

5630
IL7 O

37 69
14LI1
373 98
24316

7575
4r97
18 17
110 0
L3L2
r872
12I8
]-993

724
1,661
3070
1247

322ILB
1B 103 15

z 1.l362

t46834I
322rag

25 .63
L04 .65

32 .6r

118.7B
23 .97

5458
3 986
3264
2L86
r7 04
13 31
13 10

767
649

155 3

IL46
_L5 _L5 l-+ O O

6.095 0.001 638347 622832

21,O8002 216.13

1785883 t04.238.963 -O.027 620568 6584]-7

Range Times: Nllil Diesef (4.131
NW M.Oil_(7.50

AK102 (3.23 - "7 .85)
AK103(7.8s - 10.18)

Jet A(3.23 - 5.95)
OR Diesel (3 .23 - 8.55)10.55)

Surrog'ate Area Amount ?Rec

n _'T'arnl-r anrr'l

Tri-aconLane

Indicates the

622832
65841,7

JU. O

34.5
67.9 M

76.7

peak was mamrally integrated

Analyte RF Curve Date

n-r1ramh Qrrrrv rvlyrr vu!!

Triacon Surr

Diesel
Motor Oif
AKlO2
AK1O3
.TFl- A

Min Oil
NAS Diesef
Bunker C

2037r.2
19086.0
15043.9
14650.0
rz50t . v
-t ?raq n

8538.0
1,2362 . O

13440.7
r7r34 . O

7634.O

ru-JUL- ZV rZ
12 -,lUN- 2 012
10 -MAY-2012
10-JUL-20r2
12 -,JUN- 2 012
10-.TUL-2012
24-MAY-20r2
3r-JUL-20r2
09-MAY-2012

10-JUL-2012
1_3 -JUL- 2 012
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Triecon Sunr (8.963)

'I -c34 (9.809)
e | -Filter Feak (9.938)
+-*-::

-c14 (4.792)

12 (4.1e5)

J -Ca6 (10.220)

-c38 (1+.551)

-c40 (10.933)

-c20 (6.5Ie)

-t:22 (7.083>

-DU4 (7.592)

-c25 (7.841)

-c26 (8.096)

-c28 (8,544)

.l -.=, (e.rBB)

-c8 (1.650)



FID:44-2ClNtX-T VE22C FID:4A SIGNAL

HP6890 GC lata- 0806a030.d

I

LJ

MANUAL I}TTEGRATION

1. Baseline correcLion
3. Peak not found

fs-)sai*med surrog'ate

Date: &'4 'i<Analyst:



Analytical Resources Inc.
407S TPH Quantitation Report

Data fi-le : /chem3/fid4a. i/20l-20806.b/ 0806a031.d
Method : / dnem3 / fid+a . i / 2 0 12 o e 0 6 .b / fLphfid4a . m

Instrument: fid4a. i
l lhartr^r. ,l P

Report Date: 0e/07 /20l-2
Macro: L3-JUL-20I2
Calibration Dates: Gas:

ARI ID: VE22D
Client fD:
Tnieef ion : O6-AUG-20L2 23 :76

Dilution Factor: 1

10 -MAY- 2 012 Diesel : a0-JUL-20L2 M. Oif : 12 -.rUN-2 012

Compound RT Shifr
FID:4A RESULTS

TJa i dhl- Arar Range Total Area

Tofuene
c8
c10
ca2
ct4
Lfo

c18
c20
c22
c24
wz)
c26
C2B
c32
c34

c36
c38
c40
o-terph

488
1,4L6
382s
IB72
l-399
L046

965
6r6
554

367
843
783
45I
684

l-975
1013
1,4L8

L22T
1869
59L2
113 I
3486
95r
966
899
s98

437
643
900
44L

]-564
6469

743
1_496

649939
650438

298848
2s3605
18440 1
4B121,O
]-62089

41,4391,
1844 0 1

19 .87
17.31
14 .67
27.82
18.98

33.52
l-3.72

1.389 0.008
1.655 -0.005
3.255 0.02r
4.L2L -0.O1-0
4.'789 -0.019
5.401 0.01-1
s.9s7 0.006
6.523 0.001
7 .066 -0.007
7 .586 -0.009
7 .423 -O.O24
8.082 -0.009
8.s46 -0.003
9.386 -0.009
9.826 0.034

s4r2 9029 cAs (Tol-C12)
DIESEL (C42.C24)
M.OrL (C24-C38)

AK-102 (C10-C2s)
AK-103 (C25-C36)

JET-A (C10-C1B)
MrN.OrL (C24-C3B)

BUNKERC (C1O_C38)

NAS DIES (C1O-C24)

s03 840

Filter Peak 9.938 -0.019
10.171 -0.007
ro.544 -0.009
LO.92L -0.004

6 .096 0 . 002 4871,67
Tri-acon Surr 8.962 -O.O2B 602254

662245 86.75

477444 27.89

Range Times: NW Diesef (4.131 - 7.595) AK102 (3.23 - 7.85) Jet A(3.23 - 5.95)
NW M.Oil- (7 .50 - 10. ss) AK103 (7.85 - 10.18) OR Diesel (3.23 - B. s5)

Surrogate Area Amount ?Rec

n-'l'arn}ranrr'l

Triacontane
649939
650438

31.9
34.L

70.9
75.7

Indicates the peak was manually integrated

Analyte RF Curwe Date

a-'Farnh Qrrrr

Triacon Surr

Diesel
Motor O11
AK1O2
AK1O3

Min Oi1
NAS Diesel
IJLINJ'CT U

2037L.2
19086.0
15043.9
14650.0
rz>ov . v
1,7299 .0
8538.0

12362 .0
13440.7

L7L34 .0
7634.O

1,O-JUL-2012
12-JUN-2012
10 -MAY- 2 012
10 -.tul,- 2 012
12 -.fUN- 2 012
1_0 -JUL- 2 012
24-MAv-201,2
31,-JUL-201,2
09-MAY-2012

10 -JUL- 2 012
13-JUL-2012
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-c24 (7.586)
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-c32 {9.386}

-c34 (9.S26)
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ix$fisrb@
INCORPORATED

CLEAIiIED TPHD SURROGATE RECO\IERY ST]MIIARY

Matrix: Water

(oTER) o-Terphenyl

C1ient ID

Report No: VE22-Landau Associates
Project: Cornwaff

oo01,o20.400.510

OTER TOT OUT

MB-080312
LCS-080312
LCSD-080312
MW-15D-073012
MW-165-073012
MW-15S-073012
MW-14S-073012

Log

76.22 0
59. 6? 0
od. b6 u
15 .22 0
7L.5Z 0
67.92 0
70.92 0

LCS/MB I,IMITS

( 50-150 )

QC LIMITS

(50-1s0)

Prep Method: SW3510C
Number Range z 1-2-74520 to 1.2-L4523

Page 1 for VE22
FORM-II TPHD



ixstf,sr!@
INCORPORATEDOREA}IICS NiIAIYSIS DATA SHEET

NWTPHD by GClFID-SiIica and Acid Cleaned
Page 1 of 1

Lab SampJ-e ID: LCS-080312 QC
LIMS IDz l2-I4520
Matrix: Water 7fr
Data Rel-ease Authorized.; fr
Reportedz 08/O7 /L2

Date Extracted LCS/LCSD:. 08/03/1.2

Date Anafyzed LCS: 08/06/12 21,:30
LCSD: 08/06/12 27:5L

Instrument/Analyst LCS: FID/VTS
LCSD: FID/VTS

Spike
LCS Added-Lcs

Samp1e ID: LCS-080312
LCS/LCSD

Report No: VE22-Landau Associates
Project: Cornwal-l-

0001020.400.510
Date Sampled: O1 /30/L2

Date Received: O"7 /3]/1-2

Sample Amount LCS:
LCSD:

Finaf Extract Vo]ume LCS:
LCSD:

DiLution Factor LCS:
LCSD:

ICS Spike
Recovery LCSD Added-LCSD

500 mL
500 mL
1.0 mL
1.0 mL
1.00
r-.00

LCSD
Recovery

Diesef L.97 3. 00 6s.78 1. 98 3.00

TPHD Surrogate Recovery

LCS LCSD
s9.62 68.62

per SW846.

66. 0? 0.5t

o-Terphenyl

Resul-ts reported in mgll,
RPD cafcufated using sampJ-e concentrations



Analytical Resources Inc.
4075 TPH Quantitation Report

Dara f iIe: /chem3/fid+a. i/201,20806.b/08O6aO26.d ARr ID: VE22LCSW1
Method: /cli]emz/fid4a.i/20120806.b/ftphfid4a.m Client rD:
Inst.rument.: f id4a. i fniection: 06-AUG-2 0I2 2I:3O
Operator: ,fR
Report Date: OS/07/2OI2 Dilution Factor: 1
Macro: 13-'fUL-2012
Calibration Dates: Gas:10-MAY-2012 Diesel:10-'JUL-2012 M.Oil:12-.TUN-2012

Toluene 1.381 0.000 4348 3480

FID:4A RESULTS
.^hh^rih^ DT Shif t f{sj chl- Ara:rlerYrrL Ranqe Total Area Conc

GAS (To1-C12) 2664675 L77.I3 
-DTESEL (Ca2-C24) r4457s9t 986.46 t<',"-)

M.OrL (C24-C3B) 27292s 2L.77 {
AK-102 (C10-C25) ]-64839]-2 952.88
AK-103 (C2s-C35) 220409 25.82

JET-A (C10-C1B) 11906073 963.L2
MrN.OrL (C24-C3B) 272925 20.31

BUNKERC (C10-C38) re7I428I 21,89.45

NAS DIES (Ca0-C24) te+41356 9s9.57

LO

c10
cL2
CI4
c16
Lto

c20
c22

wz3
wzo
C2B
c32

c36
C3B

1.66]- 0 . 001 2593 3s39
3.238 0.005 39724 6ILB4
4.:I25 -0.006 a47334 135831
4.799 -0.009 26l-365 286442
5.388 -0.002 42'7Ls9 415601
5.956 0.005 3a1737 392717
6.52t 0.000 2596L4 360564
7 .O'72 0.000 L1,2765 22324'7
'7 .60"7 0.012 22689 57823
7 .Bs9 0.OL2 II72I 25529
8.099 0.008 5461 10007
8.545 -0.004 1_194 '1,749

9.381 -0.013 852 11,72
9.803 0.0]-2 98 7I

L0.544 -0.010 s64 344
LO.92r -0.003 ro44 970

Filter Peak 9.960 0.003 198 2I3

o- t.erph 6 . 101- 0 . 005 714727 546368
Triacon Surr 8.973 "0.018 59021,1 649441

Range Times: NW Diesel(4.131 - 1.595) AK102 (3.23 - 7.BS) .Tet A(3.23 - 5.95)
NW M.oil (7.60 - 10. s5) AK103 (7.8s - 10.18) oR Diesel (3 .23 - 8. s5)

Surrogate Area Amount ?Rec

n-Tcrnhenrrl 546368 26.8 59.6 M

Triacontane 649441- 34.0 75.6

M Indicates the peak was manually integrated

Analyte RF Curwe Date

o-Terph Surr 2O37I.2 10-JUL-2012
Triacon Surr 19086.0 12-.fUN-2012
Gas 15043.9 10-MAY-2012
Di-esel 14650.0 10-JUL-2012
Motor Oi1 12569.O 12-'JUN-2012
AK102 1,7299.O 10-,JUL-2012
AK103 8538. O 24-MAY-2012
JetA -1,2362.O 31-JUL-2012
Min Oil 13440.7 09-MAY-2012
NAS Diese] 17L34.0 10-JUL-20'1,2
Bunker C 7634.0 1-3-,fUL-2012
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-c!_4 (4.799)

-1120 (6.521)

-c16 (5.389)

-1118 (5.956)

-c10 (3.238)

-c12 (4.125)

-t?2 (7.Q72)

-c24 (7.607)

-t?6 /? aEq\

-c26 (8"099)

-028 (8.545)
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o

'!
OJ

+
tr,

ruo
ru+tn
tri
f
+
@o
U

rt
''i

a



FrD : 4A-2CIRTX- 1 VE22LCSW1 FID:4A STGNAL

G|] lata- 0806a026.d

8,4:
E.2a
E'o 

,

7,8 .
7 .6.:.
7'4 

,

7,o-
ri R:
6.6.
6'4 

,

6,2 .
6. ol
5. E-
5.6:
5.4
5,2
5,0
4.8

_. 4.6
rt 4,4
o 42

J 4.0

3,6
1 ,4:
:r .2':
,., ^a,l . u.:
I, E:.,,.:
it.4 

:

it,2 
:

:1. o:
1'8,
1.6:
1'4,

1'0,
0. B:

[R'

LQ0.6-:
0.4
0. ?;
o.0j

MANUAL INTEGRATTON

1. Baseli-ne correction
3. Peak not found

f,1 sai**ed surrogate

Analyst' U\ Date: tf' 7 'il



Analyt.ical Resources Inc.
4075 TPH Quantitation Report

nrf : f i'ra. /^han3/fidaa.i/201,20806.b/OB0GaO27.d ARr ID: VE22LCSDW1, / virvrLr.

Method: /clilem3/fid4a.i/20720806.b/frphfid4a.m Client rD:
Instrument: fid4a.r Iniection: 06-AUG-2O1-2 2L:5L
Operator: JR
D6^^rts nrf6. ^a/07/2OL2 Dilution Factor: 1- vvt'

Macro: 13-,ful-2012
Cal-ibration Dates: Gas:10-MAY-2012 Diesel:10-,JUL-2012 M.Oil:12-JUN-2012

FID:4A' RESULTS
Compound RT Shift Height. Area Range TotaL Area Conc

Toluene 1.388 0.007 6940 4823 GAS (To1-C12 ) 2709770 180.12
DTESEL (Ca2-C24) L447s822 g8e.1J/L.667 0 . 007 2903 5475

3.239 0.006 4441,7 50962
4.1,24 -0.007 158033 r37s23
4.798 -0.010 27656L 298496
5.387 -0.003 441,8j.4 499765
5.95s 0.005 392s64 47342r
6.522 0.001 263537 338865
7.O72 0.000 ]--t7874 2rL506
7 .605 0.010 234s6 70730
7 .858 0.011 12133 277L2
8.O97 0.007 s478 9977
8.543 -0.006 1372 ]-270
9.395 0.001 1,66 153

282
283

607

LO

c10
ca2
CT4
Lfo

c18
c20

taA

c25
c26
C2B
c32
c34 9.78r -0.011 133
Filter Peak 9.953 -0.004 21-0

10. s52 -0.001 627
10.916 -0.008 ro72 LO62

M.OrL (C24-C3B) 307529 24.47
AK-102 (C10-C25) :_A538700 956.05
AK-103 (C2s-C35) 25873 9 30.30

,.]ET-A (C10-C18 ) 1-2004956 97r.12
MTN.OTL (C24-C38) 5V /52> 22.66

BUNKERC (C10-C38) 15809854 220r.97

NAS DrES (CrO-C24) 16502325 963.13

.23 - 7.85) ,Jet A (3.23 - 5.95)
85 - 10.18) OR Diesel (3.23 - 8.55)

c35
C3B
c40
o-terph 6.100 0.006 7'70393 629tBB
Triacon Surr 8.966 -0.O24 638682 680351

Range Times: NW Diesel (4.I3a - 7 .595 ) AK102 (3
NW M.Oil (7.60 - 10. ss) AK103 (7.

Surroqate Area Amount ?Rec

o-Terphenyl 5291-88 30.9 68.6 M

Triacontane 680351 35.6 79.2

M Indicates the peak was manually integrated

AnalyLe RF Curve Date

o-Terph Surr 2037L2 LO-JVL-2OI2
Triacon Surr 19086.0 12-,JIIN-2012
Gas 15043.9 10-MAY-2012
Diese] 14650.0 10-JUL-2012
Motor OiI 12569.0 12-'JUN-2012
AK102 17299.O 10-JUL-2012
AK103 8538.0 24-MAY-20L2
JetA -L2362.O 31-,JUL-2012
Min Oil :.3440.'7 O9-MAY-2O]-2
NAS Diese1 17L34.0 10-.TUL-201-2
Bunker C 7534.0 I3-JUL-201-2
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FrD : 4A-2CIRTX- 1 VE22LCSDW1 FID:4A SIGNAL

HP6890 GC lata. OEO6aO27,d
I
L
L
09. O:

a.?:
8,4-
8.1:
7,A-
/ .3-

:

7.2_

6.9*
E.E.

.

6,3 
.

6,0 
_

.J.7-

n,4-
5.1 .

4,8 
.

4,5 
_

4.2:

:

3,6-
,:r. J-

:
.1 .O"-"

?,"/-

?.I,
1.8.
1.5.

.

0.9 ,

0.6-

L
Lj

a

c
D

ro

L
F

U]f
fDtr'[O
0_i
rl

o.3
0.0-

MANUAL INTEGRATION

1. Baseline correction
3. Peak not found

ft\ skimmed surrog'ate

Analyst ' Vb-- Date: d' ?' i?



fix$ffs*@
INCORPORATED

TOTAI DIESEIJ RANGE HYDROCARBONS-EXTR.ACTION REPORT

07 /31"/12

ARI ,lob: YE22
Project: Cornwall-

0001020.400. s10
Matrix: Water
Date Recelved:

AR] TD Cl-ient fD
Samp
Amt

Final-
Vo1

Dran

Date

1,2-1.4520-080312MB1
I2-1,4520-080312LCS1
t2-1"4520-08 03t 2LCSDl
12-I4520-VE22A
LZ-r4aZr-Vt ZZE
1.2-1.4522-VE22C
L2-14523-VE22D

Method Bl-ank
Lab Contro]
Lab Control Dup
MW-1 5D- 07 30 12
MW-165-073012
MW-15S-073012
MW-14S-073012

500 mL
500 mL
500 mL
500 mL
500 mL
500 mI
500 mL

1.00 mL
1.00 nL
1.00 mL
I. UU ML
.1 . UU ML
1,00 nI
]. UU ML

08/03/1,2
08/03/\2
08 / 03 /1,2
08/03/12
08 / os /L2
08/03/12
08 / 03 /12

Diesel Extraction Retr>ort



INORGANICS AIiTATYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: VE22A
LIMS ID: L2-L4520 iMatrix: Water tWI,,t'Data ReLeaSe Authnri zad4I \w'.
Reported z 08/07 /L2 \, )

fiisbf;srb@
INGORPORATED

SampJ.e ID: tfiI-15D-073012
SA}'PI.E

QC Report No: VE22-Landau Associates
Proj ect : Cornwal-.1-

0001020.400.510
Date Sampled: 07/30/12

Date Received: 07 /3I/1,2

Prep Prep Analysie Analysie
Meth Date l4ethod Date CAS Nrrnber Anal-yte RL 1u1g/L a

200.8 08/01/72 200.8 08/03/72 7440-38-2 Areenic 0.5 0.8
200.8 08/01./12 200.8 08/03/12 7440-50-8 Copper 0.5 0.5 U

200.8 08/0t/I2 200.8 08/03/1.2 7439-92-! Lead 0.1 0.1 U

200.8 08/01,/72 200.8 08/03/72 7439-96-5 I'tanganese I Lg2
200.8 08/0I/72 200.8 08/03/72 7440-66-6 Zinc 4 4 U

U-Analyte.undetected at given RL
Rl-Reporting Lirnit

FORM.I



INORGANICS A}TALYSIS DATA SIIEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: VE22B
LIMS ID:1.2-1.4521 :

Matrix: Water f{\ l,
Data Refease Autho rized!'Y\y
Reported: OB / 0't / L2 \- j

Prep
Date

iisbfi:tb@
INCORPORATED

Sanp1e ID : t'fl-16S-0?3012
SAII|PLE

QC Report No: YE22-Landau Associates
Project: Cornwall-

0001020.400.510
Date SampJ-ed: 01 /30/72

Date Received: 0'7 /31,/12

P!ep
Meth

Anal-ysis Analysis
Method Date CAS Nunber Anal-yte v?tlL

200.8
200.8
200 .8
200.8
200.8

08/0r/12
08/0]./72
08/0r/L2
08 /or/12
08/01./12

200.8
200.8
200 .8
200.8
200.8

08/03/12
08/03/12
a8/03/12
08/03/72
08 /03/12

7 440-38-2
7 4 4 0-50-B
7 439-92-7
7439-96-5
7440-66-6

Arsenic

Lead
Manganese
Zj-nc,

n(

n1
1

4

0.8
nq
n1

380
5

U

U

U-Analyte undetected at given RL
Rl-Reporting Limit

E'ORM.I



INORGAIIICS ATIALYSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: VE22C
LIMS ID: 72-1.4522
Matrix: Water
Data Refease Authorized
Reported: 08/07 /72

SIIEET

Analysis Analysis
l'lethod Date CAS Nurber Arralyte

aHifis*@
INCORPORATED

Sample ID : 1"1!{-15S-073012
SA{PLE

QC Report No: YB22-Landau Associates
Proj ect : Cornwal-1

0001020.400.510
Date Sampled: 07 /30/1,2

Date Received: 07 /31,/12

Prep
Meth

Prep
Date ttgt/L

200.8
200.8
200.8
200.8
200.8

08/01,/12
08/01/12
08 /aI/12
08/01./12
08 / 01. /12

200.8
200.8
200 .8
200.8
200.8

08/03/12
08/03/12
08/03/1,2
08 / 03 /72
08 / 03/1,2

7440-38-2
7440-50-8
7439-92-L
7439-96-5
7 440-66-6

Arsenic

Iread
t'Ianganese
Zj-nc

n5
nq
0.1

1

4

o.7
0.5
0.1
529

4

U-Analyte undetected at given RL
Rl-Reporting Limj-t



INORGAI.IICS AI{AIYSIS DATA SHEET
DTSSOLI/ED MESAI,S
Page 1 of 1

Lab Sample ID: VE22D
LIMS IDz 12-L4523 ,Matrix: Water ff\r
Data Release Authori zeatkS/
Reportedt 08/07/L2 \ l

Alsbfi:tb@
INCORPORATED

SanpJ.e fD: MW-1{S-O73OL2
SAMPLE

QC Report No: VE22-Landau Associates
Project: Cornwal-l-

0001020.400.510
Date Sampled: 01 /30/12

Date Received: 07 /3I/L2

Prep Prep Analysis Analysie
Meth Date l{ethod Date CAS Nr:nber Anal.yte RL pS/L a

200.8 08/0I/I2 200.8 08/03/1,2 744O-3A-2 Areenic 0.5 0.8
200.8 08/01/72 200.8 08/03/1,2 7440-50-8 Copper 0.5 0.5 U

200.8 08/07/12 200.8 08/03/\2 1439-92-I Lead 0.1 0.1 U

200.8 08/OI/1,2 200.8 08/03/12 ?439-95-5 Manganese 1 584
200.8 08/0I/I2 200.8 08/03/1,2 1440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORIVI-I



INORGAI{ICS ATiIAIJYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

]JaD Sampre -LIJ: vEzzE
LIMS ID: :r2-]-4524
Matrix: Water
Data Rel-ease Authorized
Reported: 08/01 /12

A:sbfiStb@
INCORPORATED

Sample ID : t'1!{-13S-073012
SAMPLE

QC Report No: YE22-Landau Associat.es
Pro j ect: Cornwal-l-

0 0 0 1_ 0 2 0 . 4 0 0 . 5 1 0
Date Sampled: 01 /30 /1.2

Date Received: 01 /3I/12

Prep Prep Analysis Analyeis
Meth Date Method Date CAS Nuuber Analyte RL 1tgt/L A

2O0.8 08/07/12 200.8 08/03/1,2 7440-38-2 Arsenic 0.5 0.6
200.8 08/01,/1,2 200.8 08/03/1,2 7440-50-8 Copper 0.5 0.5 U

200.8 08/01,/12 200.8 08/03/12 7439-92-1 Lead 0.1 0.1 U

200.8 08/01,/1"2 200.8 08/03/1,2 ?439-96-5 Manganese 1 7O4
200.8 08/01,/72 200.8 08/03/1"2 1440-66-6 Zj-nc 4 4 U

U-Analyte undeLected at given RL
Rl-Reporting Limit

FORM-I



INORGA}IICS A}IAIYSIS DATA SHEET
DrssoLvED r'rilrar.s
Page 1 of 1

Lab Sample ID: VE22F
LIMS ID: L2-L4525 l
Matrix: Water A\ i .

Data Rel-ease Authorizedlffi
Reported: 08/O7/12 t J

fiIsiff:tb@
INCORPORATED

Sauple ID: Mir-14D-073012
SAMPLE

QC Report No: YE22-Landau Assocj-ates
Project: Cornwal-1

0401420.400.510
Date Sampl-ed: 0'7 /30/72

Date Received: 01 /3I/12

Prep Prep Analysis Analyeis
f'leth Date !4ethod Date CAS Nunber Anal.yte RI, 1pgt/L A

200.8 08/0I/12 200.8 08/03/72 7440-38-2 Arsenic 0.5 O.7
200.8 08/01,/72 200.8 08/03/72 7440-50-8 Copper 0.5 0.5 U

200.8 08 /Ol/I2 200.8 08 /03/12 1 439-92-I Lead 0.1 0. 1 U

2OO.8 08/01./12 200.8 08/06/12 7439-96-5 Manganese 5 1,440
200.8 08 /01/12 200.8 08 /03/12 7 440-66-6 Zinc 4 4 U

U-AnaJ-yte undetected at given RL
Rl-Reporting Limit

F'ORM-I



INORGAI{rCS AI.IAIYSIS DATA SHEEI
DISSOLVED METAI.S
Paqe 1, of L

Lab Sample ID: VE22G
LIMS ID: 1,2-14526
Matrix: Water
Data ReLease Authorized
Reported: 08/07 /1,2

Alsbilsr:@
INQORPORATED

Sample ID : t'19iI-13D-0?3012
SA}'PLE

QC Report No: VB22-Landau Associates
Project: Cornwall-

0001020.400.510
Date SampJ-ed: 01 /30/1.2

Date Received: 07 /31,/12

Prep Frep Analysis Analysis
f'teth Date Method Date CAS Nunber Analyte RL pS/L O

200.8 08/07/1,2 200.8 08/03/1-2 7440-38-2 Arsenic 0.5 0.9
200.8 08/0I/I2 200.8 08/03/1,2 7440-50-8 Copper 0.5 0.5 U

200.8 08/0I/1.2 200.8 08/03/12 '1439-92-7 Lead 0.1 0.1 U

20A.8 A8/07/12 200.8 08/03/12 7439-96-5 I'tanganese 0.5 257
200.8 08/01./1,2 200.8 08/03/1,2 7440-66-6 Zinc 4 4 U

U*Analyte undetected at given RL
RL-Reporting Limit

FORM-I



INORGAIIICS ANALYSIS DATA SHEET
DISSOLVED METAIS
Page 7 of L

Lab SampJ-e ID: VE22H
LIMS ID: 12-14521 t
Matrix: Water 1\11^i ,

Data ReLease Authorized{f\}r
Reported: 08/07 /12 \ \1

t?

Ar3tHSrb@
INCORPORATED

Sample ID : MiI-DUP-073012
SAMPLE

f)C Renort No: Stt22-Landau ASSocj-ateS
Project: Cornwaff

0001020.400.510
Date Sampled: 07 /30/12

Date Recei-ved: 07 /31 /12

Prep Prep Analysis Analysis
Meth Date ldethod Date CAS Nunber Anal-yte Rt ]u.gt/L O

200.8 08/01"/12 200.8 08/03/12 7440-38-2 Arsenic 0.5 0.5 U

200.8 08/0!/12 200.8 08/03/12 7440-50-8 Copper 0.5 0.5 U

2A0.8 08/07/1,2 200.8 08/03/72 7439-92-L Lead 0.1 0.1 U

200 .8 08 /01/72 200 . 8 08 /06/72 7439-95-5 Manganese 5 1,430
200.8 O8/0I/72 200.8 08/03/12 7440-66-6 Z:-nc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I



INORGAT{ICS ATihI"YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: VE22A
LfMS ID: 1.2-74520
Matrix: Water /lA I ,
Data Rel-ease Authorizedtttffi/
Reported: 08/07/I2 I j

Analysis
Analyte Method

fixs5ffsrb@
INCORPORATED

Sample ID : t'tr{-15D-073012
MATRIX SPIKE

QC Report No: VE22-Landau Assoclates
Proj ect : Cornwal-l-

0001020.400. s10
Date Sampled: 01 /30/1,2

Date Received: 07 /37/72

MATRIX SPIKE QUAIITY CONTROL REPORT

Sample Spike
Spike
Added

t
Recovery a

Arsenic

Lead
Manganese
ZINC

200.8
200.8
200.8
200.8
200.8

0.8
0.5 u
0.1 u
]-82

4U

96.42
92.82

111?
88.0?
80.0?

24 .9
23.2
zt.l

204
o9

25 .0
25.O
25.0

25
80

Reported in pq/L

N-Control- Limit Not Met
H-? Recovery Not App1icable, Sample Concentration
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limits: 15-1252

r vv rrrYrl



INORGAIIICS ANAI.YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: VE22A
LIMS IDz I2-I4520 

1

Matrix: Water f\-l ,,
Data Rel-ease Authorized\fl\ X
Reported: 08/O'7/I2 \)

Analysis
Anal-yte Method

A:sbfis*@
INCORPORATED

Samp1e ID: l{W-15D-0?3012
DUPLICATE

QC Report No: VB22-Landau Assocj-ates
Project: Cornwall

0 0 0 r. 0 2 0 . 4 0 0 . 5 1 0
Date Sampled: 07 /30/12

Date Received: 07 /3L/1-2

MATRIX DUP',ICATE QUATITY CONTROL REPORT

SampJ-e Duplicate
Control
Linit

Arsenic

Lead
Manganese
ZLnc

200 .8
200.8
200.8
200.8
200.8

0.8
0.5 U

0.1 u
16z

4U

0.'7
n q rl

0.1 u
184

4U

13.38
0.0?
0.0?
1.1?
0.0?

+/- o.5
+/- 0.5
+ /- 0.1,
+/- 202
+/- 4

L
L

L

Reported in pg/L

*-Control- Limit Not Met
L-RPD Invalid, Limi-t : Detection Limit

FORM-VI



fiisifisrb@
INCORPORATED

INORGANICS AITALYSIS DATA SHEET
DISSOTJ/ED METAI.S
Page 1 of 1

Lab Sample fD: VE22MB
LIMS ID: 1.2-1,4521.
Matrix: Water
Data Release Authorized
Reportedz 08/A7/12

Sample ID: METHOD BLANK

QC Report No: VE22-Landau Associates
Project: Cornwall

0001020.400. s10
Date Sampled: NA

Date Received: NA

Prep Prep Analysis Analysis
Meth Date ldethod Date CAS Nunber Anal.yte RL 1u'gr/L A

200.8 08/0I/12 200.8 08/03/12 7440-38-2 Arsenic 0.2 0.2 U

200.8 08/07/12 2A0.8 08/03/72 7440-50-8 Copper 0.5 0.5 U

200.8 08/07/t2 200.8 08/03/12 7439-92-I Lead 0.1 0.1 u
200.8 08/07/72 200.8 08/03/12 1439-96-5 Manganese 0.5 0.5 U

200.8 08/O1./I2 200.8 08/03/1,2 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
Rl-Recortinc Limit

FORM-I



ii35fisrb@
INCORPORATED

INORGA}TICS A}IATYSIS DATA SHEET
DTSSOLVED METALS
Page 1 of 1

Lab Sample ID: VE22LCS
LIMS rD: 1,2-1-452L n nMatrj-x: Water l\l\ l/
Data Re]ease Authorized r\i-llf
Reported: OB /01 /12 I'I

f

Analyte
Analysis
Method

Sanp1e fD: LAB CONIROI,

QC Report No: VE22-Landau Associates
Project: Cornwal-l

0001020.400. s10
Date Sampled: NA

Date Received: NA

BLAIIK SPIKE QUALITY CONTROI. REPORT

Spike
Found

Spike t
Added Recovery A

Arsenic
Copper
Lead
Mrnnlnaqa

Zjnc

Reported in pgll,

200 .8
200.8
200.8
200.8
200.8

25.L
26.6
25 .6
25.8

78

25 .0
z3.u
25.0
25 .0

100?
10 68

r02z
10 3?

80 91.52

N*Control l-imit not met
Control Llmlts: 80-1202

FORM-VII



INORGA}iIICS A}IAIYSIS DATA SHEET
Dissolved I'tercury by !!,athod SW7470A

firsbffsrb@
INCORPORATED

Data Re]-ease Authori-zed

p^da I nf I

Client/
ARI ID

QC Report No238: YE2A-Landau Associates
Project: Cornwal-l-

0001020.400.s10

Date
SanpJ-ed Matrix

Prep Date
AnaI Date RL Resul-t

MW-15D-073012
vE24A 12-74529

MW-165-073012
vE24B I2-I4530

MW-l_5S-073012
vE24C 12-14531,

MW-14S-073012
vE24D I2-I4532

MW-13S-073012
vE z.rL Iz- r4355

MW-14D-073012
vE z4E rz-lq3J4

MW-13D-073012
vE24G 1,2-14535

MW-DUP-07 3012
vE24H 72-14536

MB-080112
Method Bl-ank

01/30/1.2

01 /30/12

01 /30/L2

07 /30/12

01/30/1.2

01/30/1.2

o7 /30/1,2

01 /30/12

NA

08 / 01/ 1.2

08/70/12

08/01./1.2
08 /1.O /1.2

08/0r/12
08 /L0 /12

08/0r/72
08 /r0 /12

08/01./1,2
08/1.0/1"2

08/01./1.2
08 /1.0 /1.2

a8/0L/L2
08 /to /L2

08/0r/12
08 /r0 /1,2

08/01,/1.2
08/70/72

Water

Water

Water

Water

Water

Water

Water

Water

Water

zv.u

20 .0

20 .0

20.o

20 .0

ZU.U

20 .0

20.0

zv.v

20.0 u

20.0 u

20.0 u

20.o v

20.0 u

20.0 u

20.0 u

20.0 u

20.0 u

Reported Ln ng/I'

RL-Analytical reporting l-imit
U-Undetected at reported detection l-imit

FORM-I



ixstils*@
INCORPORATED

Sample ID : l'1W-15D-073012
MATRIX SPIKE

QC Report No: VE24-Landau Associates
Project: Cornwal-l-

0001020.400.510
Date Sampled: 07/30/12

Date Received: 07 /3I/12

QUALITY CONTROL REPORT

INORGAIiIICS AI.IAIYSIS DATA SHEET
DISSOLVED I,IETALS
Page 1 of 1

Lab Sample ID: VE24A
LIMS ID: 12-14529
Matrix: Water An r' ,'
Data Rel-ease Authorized{'tXD/
Reported:08/1,0/12 Y\

\",'

Analyte

!4!ATRTX SPIKE

Analysie
tfethod Sample Spike

Spike
Added

I
Recovery a

Mercury 7 470A

Reported in ng/L

20.0 u 115 100 115I

N-Control- Limit Not Met
H-? Recovery Not Applicable, Sample Concentration Too High
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Li-mits z 75-1252



INORGAIIICS A}TALYSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Sample fD: VE24A
LIMS ID: 72-1,4529
Matrix: Water
Data Rel-ease Authorized
Reported: 08/IO/12

f,rsbilsr!@
INCORPORATED

SampJ.e ID : t'lll-15D-O73OL2
DUPLTCATE

QC Report No: VE24-Landau Associates
Project: Cornwal-l

0001020. 400.510
Date Sampled: 07/30/12

Date Received: 0'l /37/\2

MATRIX DUPLTCATE QUAIITY CONTROL REPORT

ArraJ-yte
Arralysis
Method Sample Dup1icate

Contro]-
Limit

Mercury 7 470A 20.0 U

Reported in ngll,
*-Contro.L Limit Not Met
L-RPD Invalid, Limit : Detection Limit

20.0 u 0.08 +/- 20.0 L



firstf;s*@
INCORPORATED

INORGA}iIICS AIiIAIYSIS DATA SHEET
DISSOLVED METATS
Page 1 of 1

Lab Sample ID: VE24LCS
LIMS ID: 72-14530
Matrix: Water n N ,\ i
Data Release Authorized: lili-{,/
Reported: 08/L0/12 \tf ;"

ArraJ-yte
Analysis
Method

Sanple ID: LAB CONTROL

QC Report No: VE24-Landau Associates
Project: Cornwall

0001020.400.510
Date Sampled: NA

Date Received: NA

BI.ANK SPIKE QUAIIIY CONTROT. REPORT

Spike
Found

Spike
Added

t
Recovery A

Mercury

Reported in nglL

N-Control limit not meL
Controf Limits z 80-I2OZ

1410A 225 200 Lt2Z

FORM-VII



Matrix: Water
Data Release Authorized:
Reported: 08/15/12

Analyte

SAI"IPLE RE SttLTS -COTIMNT IONAIS
VE22-Landau Agsociates

1

ANALYTICALIIh-RE$iii;;;v
INCORPORATED

Cornwal-l-
0001020.400.510
07 /30/12
07 /31/1.2

Drn-i ant- .

Event:
Date Sampled:

Date Received;

Client ID: WI-15D-073012
ARI IDl. L2-14520 VE22A

Date
Batch l4ethod Units RL SampJ.e

N-Nitrate

N-Nitrite

'la1-rl /-rrrni rla

Post Chlorination Cyanide

Amenable Cyanide

N-Ammonia

Sul-f ate

Sul-f ide

Chemical- Oxygen Demand

Biological Oxygen Demand

Total- Organic Carbon

01/31./12
07 311"2#t

07 /3r/1.2
0731_12#1

08 / 09 /1.2
080912#1

08 / 09 /1.2

08/09/12

08 /03/12
08 0312#r_

07 /3r/L2
07 33.L2#L

08 / 02 /1.2
080272#r

08/1,3/12
08r_312#1

08/o!/12
080112#1

08/07/1-2
080712#1

EPA 300.0

EPA 300.0

EPA 335.4

t;vA JJ5. r_

ljPA J55.1_

EPA 350.1M

EPA 300.0

EPA 376.2

EPA 410.4

EPA 405.1

EPA 9060

m9-N/1,

mg-N/L

rlrv / !

mn-\L/T

mg/L

rrrY / !

LLLYI L

tLtv / L

n1

n'l

0.005

0.005

0.005

1.00

0.1

0.050

6nn

o.u

1 qn

< 0.1 u

< 0.1 u

< 0.005 U

n nntr

0.005

zY. I

z.v

42 .4

10 q

-15. U

U

U

Analytical reporting limit
Undetected at reported detection l-imit

Water Sample Report-VE22



Matrix: Water
Data Re]ease Authorized
Reportedz 08/15/12

Analyte

SA}4PLE RE SI'I.TS -CONVENT IONAIS
YT22 -I'andau Associates

Proj ect :

Event:
Date Sampled:

Date Recei-ved:

Client ID : t'1Id-16S-073012
ARr ID: L2-L452L vE22B

Date
Batch Method Units

ANALYTICAL A
RESOURCESV
INCORPOR'TTED

Cornwal-l-
0001020.400.510
o'7 /30/12
01/37/1,2

RL Sample

N-Nitrate

N-Nitrite

m^+-t 
^,,--.i 

j^r v Lqr vyqrrf uE

Post Chl-orinatj-on Cyanide

Amenable Cyanide

N-Ammonia

Sul-f ate

Suffide

Chemical Oxygen Demand

Biological Oxygen Demand

m^!-r n----.^ ^lrbonruLqr v!9arrru 9c

07 /31,/1.2
073LL2#1

07 /3L/L2
0737L2#r

08/09/12
080912#1

08/09/12

08/09/1,2

08/03/12
080312#1

o7 /31./12
07 31,1,2#7

08/02/12
0802r2#1.

08/13/72
0 81312 # 1

08 / oL /12
080112#1

08/0'7 /1.2
080712#1

EPA 300.0

EPA 300.0

EPA 335.4

EPA 335.1

ljPA JJ5. J.

EPA 350.1M

EPA 300.0

EPA 376.2

EPA 410.4

EPA 405.1

EPA 906O

mn-I{ /T.

mg-N/L

rrrv / !

rrr9 / !

LrLg I u

Lrrv I L

0.1

n'l

0.005

0.00s

0.005

0.500

n1

0.050

5.00

4.0

1 qn

< 0.1 u

< 0.1 u

< 0.005 u

<0
<0

.005

.005

J.Z

U

U

0.076

59.0

LZ.Y

20 .9

RL
U

Analytical reporting limit
Undetected at reported detection ]imit

Water Sample Report-VE22



"u '

SA}IIPI,E RE SI'LTS - COIq\IENTIOI{IALS
VE22 -Landau Associates

ANAIv'Fr^^, AR='bilE"@
INCORPORATED

Cornwal-L
0001020.400.510
o7 /30/t2
01/3r/1,2

Prni aaf .

Event:
Date Sampled:

Date Received:

Matrix: Water
Data Release Aut.horize
Reported: 08/15/12

Anal-yte

Client rD: lfiI-15s-073012
ARI ID: L2-L4522 vE22C

Date
Batch Method Uni.ts RT, Sample

N-Nitrate

N-Nitrite

Total Cyanide

Post Ch.lorination Cyanide

Amenable Cyanide

N-llnmonl-a

Sulfate

Sul-f ide

Chemj-caL Oxygen Demand

Biological Oxygen Demand

Totaf Organic Carbon

RL
U

01 /3r/L2
0131-L2#r

01 /37/12
07 31,12#I

08/a9/12
0809r-2*1

08/09/12

08/09/12

08/03/12
080312#1_

01/31./L2
073112#1

08 / 02 /1,2
0802r.2+1

08 /73/72
08r_312#r_

08/01./12
080112#1

08 /07 /\2
080712#1

EPA 300.0

EPA 300.0

EPA 335.4

EPA 335.1

I1PA 5J5. -L

EPA 350.1M

EPA 300.0

EPA 316.2

EPA 410.4

EPA 405.1

EPA 9060

ng-N/L

mg-N/L

mg/L

rrrv / !

rLrY / !

mg-N/L

mg/L

mg/L

rrrv / !

mg/L

mg/L

n1

n1

0.005

0.005

0.005

0.500

n'1

0.0s0

s.00

4.0

1.50

< 0.1 U

< 0.1_ u

< 0.005 u

nnq,

nnE

zz. z

1.1

<0
<0

U

U

0.091

'lA o

16.2

Analytical reporting limit
Undetected at reported detection ]imit

Water Sample Report-VE22



Matrix: Water nA'
Data Rel-ease Authorize{:ffi
Reported: 08/15/L2 \ i

SAIVIPLE RE SULTS-CO!{VENTIONALS
VE22-Landau Associates

Proj ect:
Event:

Date SampJ-ed:
Date Received:

C]-ient ID: lfid-14s-073012
ARI ID: t2-14523 vE22D

Date
Batch Method Units

ANALYTICALII^-RE$ifi;;;v
INCORPORATED

Cornwal-l-
0 0 0 1 0 2 0 . 4 0 0 . 5 l- 0
o7 /30/t2
07 /31,/72

RI SanpleAnalyte

N-Ni-trate

N-Nitrite

r v L qr vy qrrrqY

Post Chl-orinatj-on Cyanide

Amenab-le CyanJ-de

N-Ammonia

Sul-f ate

Sul-f i-de

Chemical- Oxygen Demand

Biological Oxygen Demand

Total- Organic Carbon

RL
U

07 /31,/L2
0137I2#I

07 /31./12
o7 31,12#r

08/09/12
080912#1

08/09/12

08 / 09 /12

08 / 03 /12
0803r_2#l-

07 /31./12
0131,1.2#L

08 / 02 /72
o802L2+L

08 /13/12
0 81312 # 1

08/07/12
080112#1

08 /01 /L2
080712#1

EPA 300.0

EPA 300.0

EPA 335.4

Et,A JJ5. .L

EPA 335.1

EPA 350.1M

EPA 300.0

EPA 376.2

EPA 410.4

EPA 405.1

EPA 9O6O

mg-N/L

mg-N/L

LttYr L

LILU I L

rrr9 / !

mg-N/L

LtrY I D

rrrv / !

r[9/ !

rrrY / !

LtrtJ f L

0.1

n1

0.005

0.005

0.005

0.500

0.1

0.050

10.0

o.u

1 En

< 0.1 u

< 0.1 u

< 0.005 u

0.00s

0.00s

2].3

1.6

0.084

r.8 3

19.6

16.1_

U

U

Analytical reporting limit
Undetected at reported detection l-imit

Water Sample Report-VE22



Matrix: Water
Data Release Authori-zed:
Reportedz 08/]5/12

Analyte

SAIIPLE RE ST'LTS-CONVENTIONAIS
VE22 -Landau Associates

Proj ect :

Event:
Date Sampled:

Date Received:

CLient ID : t'19I-13S-073012
ARI ID: l2-L4524 vF.22E

Date
Batch l{ethod UnitE

ANAr\rTrna, a
RESbil;E.sg
INCORPORATED

Cornwal-L
0001020.400. s10
07 /30 /12
07 /3r/12

RL Sample

W

N-Nitrate

N-Nitrite

m^r-l 
^-.--ii^I9 Lqr Vyqrrf,gE

Post Chforination Cyanide

Amenabl-e Cyanide

N-Ammonia

Sul-f ate

Sulfide

Chemicaf Oxygen Demand

Biological Oxygen Demand

Total Organic Carbon

RL
U

01/31./12
o731L2#L

07 /37/12
07 3112#1_

08/09/12
080912#r_

08/09/12

08/09/1,2

08/03/12
080312#1

01/31,/1,2
07311,2#1,

08/02/12
08021.2+r

08 /1.3 /12
0 81312 # 1

08/01./1.2
080112#1

08/07 /1.2
080712#1

EPA 300.0

EPA 300.0

EPA 335.4

EPA 335.1

tiHA JJ5. l_

EPA 350.1M

EPA 300.0

EPA 376.2

EPA 410.4

EPA 405.1

EPA 9060

mg-N/L

mg-N/L

r[g/ !

LtL}j I L

mg-N/L

rrllj / !

mg/L

mg/L

LLIY I L

n'l

0.1

0.005

0.005

0.005

0.500

n'l

0.050

5.00

4.0

'l En

< 0.1 u

< 0.1- u

< 0.005 U

0.005

0.00s

L7 .6

0.8

0.118

31.6

.Lb. /

II.2

U

U

Anal-ytical reporting lj-mit
Undetected at reported detection l-imit

Water Sample Report-VE22



Matrix: Water ;rl\^'
Data Ref ease Authori zed1.)rl1J
Reported : 08 /I5 /7, \-/

Client ID
ARI ID:

Date
Analyte Batch

Drni ont .- -;+;;; 
;

Date Sampled:
Date Recei-ved:

: rvI9II-l4D-O73OL2
L2-L4525 vE22E

t{ethod Units

SAI'TPLE RE ST'LTS -CODIVENT IONAIS
VE22-Landau Associatee

ANALYTICALIh^
RE$ifi;EK7
INCORPORATED

Cornwal-l-
0001020.400.510
o7 /30 /L2
07 /3L/12

RL Sample

N-Nitrate

N-Nitrite

Tnf a l /-rrrni rla

Post Chforination Cyanide

Amenabfe Cyanide

N-Ammonia

Sul-f ate

Sul-f ide

Chemical Oxygen Demand

Biological Oxygen Demand

Total- Organic Carbon

07 /37/12
07 3172#1.

0't /3]/L2
0737r2#r

08/09/12
080912#1

08/09/72

08/09/12

08/03/1,2
080312#1

01/3r/1,2
073712#7

08/02/12
0802L2#1"

08/13/t2
0 81312 # 1

08/0r/72
080112+1

08/01 /12
080712#1

EPA 300.0

EPA 300.0

EPA 335.4

EPA 335.1

EPA 335.1

EPA 350. ]-M

EPA 300.0

EPA 37 6.2

EPA 410.4

EPA 405.1

EPA 906O

mg-N/L

mg-N/L

mg/L

rrrv / !

mg/L

mg-N/L

mq/L

LrrY t u

LLI!y' I D

mg/L

n'l

n'l

n nntr

0.00s

0.005

0.200

0.1

0.050

5.00

o.u

'l q,n

< 0.1 u

< 0.1 u

< 0.005 U

U

U

0.005

0.00s

13. 4

0.8

v. r5z

42.7

I't .9

13.2

RL
U

Anal-ytical reporting limit
Undetected at reported detectlon limit

Water Sample Report-VE22



SAMPLE RE SULTS-COI{IVENTIONAI,S
VE22-Landau Associates

Project: Cornwal-l-
Event: 0001020.400.510

Date Sampled: 07 /30/L2
Date Received: 07 /31/12

C1ient ID: !&r-13D-073012
ARI IDt L2-14526 YE22c

Date
Batch Method Uni,te

irs5fisrb@
INCORPORATED

Matri-x: Water nA
Data Release Authorlzeal )4]
Reported: 08/15/12 V'l',

\J

Analyte RL SampJ.e

N-Nitrate

N-Nitrite

Total- Cyanide

Sulfate

Sulfide

Post chlorination cyanide 08/1,0/12 EPA 335.1 mg/L 0.005 < 0.005 u

Amenabre cyanide 08/70/1,2 EPA 335.1 mg/L 0.005 < 0.005 u

N-Ammonia 08/03/1,2 EpA 350.1M mg-N/L 0.500 I9.j
080312#1

07 /31/72 EPA 300.0 mg-N/L
073112#1

01/3I/1,2 EPA 300.0 rng-N/L
073112+1

08/1,O/I2 EPA 335.4 mg/L
08L012#1

07 /3I/1,2 EPA 300.0 mg/L
073112#l_

08/02/1.2 EPA 376.2 mg/L
080212+t

0.1 < 0.1 u

0.1 < 0.1 u

0.005 < 0.005 u

0.1 1".2

0.0s0 0.201

Chemical Oxygen Demand 08 /13/1.2 EPA 410.4 mg/L 5.00 33.2
081.31,2#1,

Biological Oxygen Demand 08/01,/1,2 EPA 405.1 mg/L 4.0 13.9
08 0]12#1

Tota.l- Organic Carbon 08/07 /1,2 EPA 9060 mg/L 1.50 1l_.8
080712#1

RL Analytical reportJ-ng limit
U Undetected at reported detection l-imit

Water Sample Report-VE22



Matri-x: Water
Data Refease Authori-z
Reported: 08 / 1,5 / L2

Analyte

SAI4PLE RE ST'LTS -COI{VENT IONAIS
VE22 -Landau Aseociates

. Proi ect:
Eirent:

Date Sampled:
Date Received:

C]-ient ID: lfi{-DUP-073012
ARI ID:. L2-L4527 vF.22H

Date
Batch Method Units

ANALYTICAL II^_RE$iri;EV
INGORPORATED

Cornwal-l-
0001020.400.510
o1 /30/t2
07 /3r/12

RL Sample

N-Nitrate

N-Nitrite

f v Lqr vyqrlrus

Post Chforination Cyanide

Amenabfe Cyanide

N-Ammonia

Sulfate

Sulfide

Chemical- Oxygen Demand

Biological Oxygen Demand

Total- Organic Carbon

RL
U

07 /3r/12
013II2#I

01/31,/1,2
073]L2*L

08 /1,0 /12
08r_0r_2#r_

08 /10 /L2

08/L0/L2

08/03/12
080312#r_

07 /3r/12
073112+1

08 / 02 /12
o80212#1,

08/L3/t2
0 81312 # r_

08 / 01/ 1.2
080112#1

08/o7 /12
080712#1

EPA 300.0

EPA 300.0

EPA 335.4

EPA 335.1

EPA 335.1

EPA 350.1M

EPA 300.0

EPA 376.2

EPA 410.4

EPA 405.1

EPA 9O60

ma-IrI /T,

ma-Ir1 /1,

tLrY I D

rrrv / !

rrr9 / !

m9/ t

rrr9 / !

LLIY I u

0.1

0.1

0.005

0.005

0.00s

0.200

n1

0.050

trnn

4.0

1 qn

U

U

< 0.1 u

< 0.1 u

< 0.005 u

0.005

0.005

14.2

r.2

0.I23

43.7

L5.2

12 .3

Analytical reporting limj-t
Undetected at reported detection l-imit

Water Sample Report-VE22



Matrix: Water m ?
Data Release Autho ri-zed;ffi''
Reported: A8/75/12 | ,'v

METHOD BI,A}TIK RESI'I.TS -CONVENT IOIiIAI.S
VE22-Landau Aesociates

ANAr\rTr^^. a
REsbH&'s@
INCORPORATED

Cornwal-l-
0001020.400. s10
NA
NA

Blank ID

Proj ect :

Event:
Date Sampled:

Date Recei-ved:

Date UnitsAnalyte Method

N-Nitrate

N-Nitrite
m^!^t n..---.ii^LVLqL gyqrlfU9

N-Ammonia

Sul-f ate

Sul-fide

Chemical- Oxygen Demand

Biological Oxygen Demand

Total Organic Carbon

EPA 300.0

EPA 300.0

tiPA JJ5. 4

EPA 350.1M

EPA 300.0

EPA 376.2

EPA 410.4

EPA 405.1

EPA 9060

01 /3L/72

07 /31/12

08/09/12
08/1-0/12

08/03/12
08/03/1.2

07 /37/12

08 / 02 /12

08/L3/12

08/01/12

08/o7 /12

mg-N/L

mg-N/L

trLlJ / D

mg-N/L

rrrv / !

tLtY f L

mq/L

mg/L

rlrv / !

< 0.1 u

< 0.1 u

< 0.005 u
< 0.005 u

< 0.010 u
< 0.010 u

< 0.1 u

< 0.050 u

< 5.00 u

< 1.0 u

< 1.50 U

FB
FB

FB Fil-tration Blank

Water Method Bfank RePort-VE22



I,AB CONTROL RESULTS-CON\ITNTIO}iIALS
VE22-Landau Associates A$bn:tb@

INCORPORATED

Analyte/Method QC ID Date Units

Pro j ect: Cornwal-I
Event: 0001020. 400.510

Date Sampled: NA
Date Received: NA

Spike
Added Recovery

Sul-f ide
EPA 37 6.2

Biologj-cal Oxygen Demand
EPA 405.1

ICV],

]CVL

08/02/12

08/01,/12

mg/L

mg/L

0 .496

101

0.501

198

99. 0?

s1.03

Wat.er Lab Control Report-v822



STA}IDARD REEERENCE RESULTS-CONVENTIOI{ALS
VE22 -Landau Associates fiIs:nst:@

INCORPORATED

Matrix: Water
Data Rel-ease Author,lzed
Rcnorferll- OA/15/12

Analyte/SRM ID

4lil-
}cy,)
l,-.rt'

Method

Pro j ect: Cornwal-L
Event: 0001020.400.510

Date Sampled: NA
Dat.e Recei-ved: NA

Date Units SRM

T!ue
Val-ue Recovery

N-Nitrate
ERA #230511

N-Nitrite
ERA #401010

m^+-l 
^,.-^i 

J^r I L qr vy qrrrqY

ERA 11107

N-Ammonia
ERA #15125

Sul-f ate
ERA #070811

Chemical- Oxygen Demand
Thermo Orion #I01

Total Orrrenir- CarbOn
ERA 0409-72-0r

EPA 300.0

EPA 300.0

EPA 335.4

EPA 350.1M

EPA 300.0

EPA 410.4

EPA 9O60

01 /37/12

01 /3r/12

08 / 09 /12
08/10/1,2

08/03/12
08/03/12

01/3r/12

08/13/12

08/01 /12

mg-N/L

mg-N/L

LrtY I D

mg-N/L

rlrv / !

mg/L

93.3?

96.72

94.O2
96.58

96.8?
99 .62

100.08

94.22

r02 .02

2.8

2.9

0.376
0.386

o .484
0. 4 98

3.0

84.8

20 .4

?n

?n

0.400
0.400

0.500
0.500

3.0

onn

zu-u

Water Standard Reference Report-VE22



t

Matrix: Water
Data Release Authori-zed:
Reported: 08/15/12

AnaJ.yte

RE PLICATE RE ST'LTS -CON\TENTIONAIS
VE22-Landau Aseociates

ANA.\tTr^^, a
RESELIIft@
INCORPORATED

Cornwal-.1-
0001020.400. s10
o1/30/I2
07 /31_/12

Replicate(e) RPD/RSDl4ethod

Drni onl- .'-;+;;;,
Date Sampled:

Date Received:

Date Units Samp1e

ARI ID: YT,22A Client

N-Nitrate

N-Nitrite

Total- Cyanide

N-Ammonia

Sul-f ate

Sul-f ide

Chemicaf Oxygen Demand

Totaf Organlc Carbon

ARI IDz YE22E Client

N-Ammonia

ID: t{91-15D-073012

EPA 300.0 07 /3I/12

EPA 300.0 01 /37/1,2

EPA 335.4 08/09/12

EPA 350.1M 08/03/12

EPA 300.0 07 /3L/L2

EPA 376.2 08/02/L2

EPA 410.4 08/13/1,2

EPA 9060 08 /07 /1,2

ID: Wir-14D-073012

EPA 350.1M 08/03/12

mg-N/L

mg-N/L

mg/L

mg-N/L

rrrY / !

mg/L

mg/L

mg/L

mg-N/L

< 0.1

< 0.1

< 0.005

29.7

z.v

n 1q?

42 .4

t<x

< 0.1

< 0.1

< 0.005

29.5

z-v

0.169

<t x

15.0

NA

NA

NA

0.12

0.0?

9 .92

11.5?

8.3?

0.0813.4 13.4

Water Repl-icate Report-VE22



MS /MSD RE SULIS -CONVENTrOr,irArS
VE22-Landau Associates fi:$ffsrb@

INCORPORATED

Matrix: Water
Data Refease Authorize
Reported: 08/15/12

Analyte

Project: Cornwal-l-
Event: 0001020.400.510

Date Sampled: 0'l /30/L2
Date Received: 07 /3L/12

l4ethod Date Units Sample Spike
Spike
Added Recoverl'

ARI ID; YE22A Client

N-Nitrate

N-Nitrite

Total- Cyanide

Sulfate

Sulfide

Chemica1 Oxygen Demand

Total Organic Carbon

ARI IDz YF.22E Client

N-Ammonia

ID: l4l-15D-073012

EPA 300.0 07131.11.2

EPA 300.0 07/31./1.2

EPA 335.4 08/09/1,2

EPA 300.0 01/3r/1,2

EPA 376.2 08/02/72

EPA 410.4 08/13/12

EPA 9060 08/01 /r2

rD: l4l-14D-O73OL2

EPA 350 .IM OB/03/I2 mg-N/L 13. 4 47.4 z3.u

mg-NlL

mg-N/L

mg/L

mg/L

mg/L'

mg/L

mg/L

< 0.1

< 0.1

0. 005

z.u

It I h <

42.4

1? e

'iq

z-z

0.160

4.L

0.693

]-28

34 .4

z-u

z.u

0.200

2.O

0.500

100

20.o

Qq n9

110.08

80.03

10s.08

108.08

85.68

103.08

Ir2.0z

Water MS/MSD Report-VE22
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Jl F- Anal yti cal Resou rces, I n co rporated

aU 
Analytical Chemists and Consultants

/,/s/r
Kelly Kottem
Client Services Manaser
kellyb@arilabs.com
2061695-62t1

Enclosures

cc: files UK00. UK01 and UK02

March 21,2012

Jeremy Davis
Landau Associates, Inc.
130 2"" Avenue S.

Edmonds, WA 98020

RE: Project: Cornwall Avenue
ARI Job No: UK00, UK01, UK02

Dear Jeremy:

Please find enclosed the original and revised Chain of Custody documentation, e-mail
documentation and the analytical results for the samples from the projects referenced above.
Analyical Resources, Inc. (ARI) accepted several sediment samples between February 2,2012 and
February 27,2012. There were no discrepancies between the sample containers' labels and the
COCs.

Please reference the Case Narrative for analytical details associated with this project.

An electronic copy of these reports and the supporting data will remain on file with ARI. If you
have any questions or require additional information, please contact me at your convenience.

Respectfully,

ANALYTICAL RESOURCES. INC.

PaSe \ "f L1 6g
4611 South 134th Place. Suite 100. TukwilaWAg8l6S .2O6-695-6200 o 206-695-6201 fax



Chain of Custody Documentation

ARI Job ID: UK00, UK01, UK02

LTKEIG: €tGg!€€



N
b

I

I

I

o
(g
o_

(D

(Uo

aD
()_

o.:
G
too
E
CIoE

.E
o

o.oo
-z
o-

e
o
g
ott
J
o-oo

=oJ
J
UJ

slt
(,
o'g
o-

co
C)
uJ
Et
=

\t.

E
ooo
tr,

o
=o
Irts
o
I

.=
G
F
-o

t- ^
N9Qo)u
f-- ^,.
;A$
6ta

9;(U=
oto-ou, o-

(D

E
G'
o,

$
trl
Ir

< \.,,

't, q
-6,]<

F-

F-
F-

-6Ri 05

trldt^
\\ E 16
\E r^l

gtr

EE
TT!T

fc(g
o
(-)

O:-a 3)
voga
v,6

9_:
Eb 5
OE
-x=

bS x
5tr +
>.L E!: 5<Y z
xl9 xlt(o I

I
0)

=-
e
a

.YE=

BAs
= = i .r';i
t- {r_ F o x (6!!_ _ !?-c-o i xtE tEiis EO=)OnnXrcr)XX:iY
Pl 6 xPFFi Y>p H +a a x EFtj bF[iti6 ii.i - \ Y X h,i i-
rX X | | r | |tEvttttllo-

o

=(UY
=6{

,f

a
c
c)
E
E
r)
(tc
F
(o-
(D
U)

U)

bP
->c

.x
(s

0)

tr

!
o

tl*t

.lv

'sl
c)

.E
F

I

I,-( 
|:l

llnl,I
r(l

I

o
(g
oli^ d

)
-\-

r,

t$F{ffiffi r ffiffiffi**



JD Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Gooler Receipt Form

ARI Chent'

COC No(s)

Assrgned ARI Job No ..' b 47

Cooler Accepted by

Preliminary Examination Phase:

Were intact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers rncluded with the cooler? .. ..

Were custody papers properly frlled out (rnk, signed, etc )

Temperature of Coole(s) ('C) (recommended 2.0-6.0'C for chemrstry)

lf cooler temperature is out of compliance fill out form 00070F

Project Name C.tO" n ,^,r,tl)
Delivered by: F,ed-Ex UPS Couner Hand Dehvered Other:

rrackrns N" ?k'it2 l.t.t'i}U17L

q,f)

.YES/

(-,
G

A',,e, LF

NA

NO

NO

NO

Temp Gun lD#.

9ss
Qa'iq/otr7

,+v - nl ^1, ^Date {.-r/l,d Trme

Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temperature blank rncluded rn the cooler?

What kind of packing materral was used? ... euU@rap t@F Gel Packs Baggies Foam Block Paper Other

(,Nt

&
Cl/

YES

NO

6i
NO

NO

NO

NO

NO

NO

NO

NO

ry
YES

C+
@
@
IES,

@
YES

YESg

@)

Was sufficient ice used (if appropriate)e

Were all bottles sealed rn indrvrdual plastrc bags? .

Dtd all bottles arrrve In good condrtron (unbroken)?

Were all boftle labels complete and legrble? . ..

Did the number of contarners hsted on COC match with the number of contarners received?

Drd all bottle labels and tags agree with custody papers? .. .

Were all boftles used correct forthe requested analyses? . ... .

Do any of the analyses (bottles) requrre preservation? (attach preservatron sheet, excludrng VOCs).

Were all VOC vrals free of arr bubbles?

Was sufficient amount of samole sent rn each bottle? . ... . ..

Date VOC Trip Blank was made at ARI

Was Sample Spl[ by ARI C,

Samples Logged by Date )-2 /? rime. lt24
* Notify Project Manager of discrepancies or concems n

YES Date/Trme Equrpment Split by

Sample lD on Boftle Sample lD on COC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancies, & Reso/ufions.'

By Date

f: Peqbubblss'
:-a rnm

.llc-o
;'.{ mr6

*rt
Small ) "sm"

Peabubbles ) *pb"

Large -) "lg"
Headsprce ) "bs"

0016F
3t2t10

Revision 014

E FF# *,#T,F c 5#-i"+**FFe i

Cooler Receipt Form



(t
.u
o
c
oo
Eo
{,
E

g
o

o-
oo
v
=o.

R
o
g
o

.CtI
o.o()

=o
J
l!

Itt
oo
0
o-

o-
oo
UJ
E-
=

lc
N
c)
o

EA!-c90u,6

9;
Eb'5OE
trx=

bS x
5tr *-
>o!.r
=.=!= 5<Y z
xl9 xl

t6 l

oc)ET
6-ao a-d\z c c-
= = 

i.r;i
Tino)YO6- sr tr H QEr ile>>;BE ) 92oo 6
--c\v<0)(Dl!io xv>>",ip pJ 06 6 xFr 6FEEE
.7=:XFtri

/\ E E E 4

rX X | | | |tEvtttllo-

E
c)
F

p
a
0)
o_
E
(o
a
0)
6
=E
(D

E

o
=@
.9o

I

U)

c
(D

E
E

O
a

.F

-
U)

a'\

a

.'R
U=
zLo

.X
(U

o

tr

I

b
I

I

I

8,
L

J\.^.\+
2

!tL
ooo
E

o+.o
=C)
Itts
o
I

.=
G
F
-o

I

A\.1
I r\l, .\ \|

\-l
'l

f;o

E
@
F-
F-

SE P EgN ? Y

€ S TH9 a'P 6
€ K 68
SFHe
5E.,rsBrrr

rqF

< 1,,,

:<

! il,f s-a67 f-:F#fT+rT+r"*=li--t E u {ij.' l Ll . tr,.I lg..F ai-l i!3 i.J



ftD. Analytical Resources, Incorporated

at Analytical Chemists and Consultants Cooler Receipt Form
IT

ARlClrent: Ldnla, ProJect Name ?oB - C ,^r rrrt 
^.f 

\^ll
Delrvered by' Fed-Ex Ue€oGt Hand Delrvered OtherNAcOC No(s).

Assrgned ARI Job No nd tu\ Tracking No

Preliminary Exam ination Phase:

Were intact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers included with the cooler? ., ....

Were custody papers properly frlled out (ink, signed, etc ) . , .

Temperature of Cooler(s) ('C) (recommended 2 0-6.0'C for chemrstry)

lf cooler temperature rs out of comp|ance fill out form 00070F

Cooler Accepted by C1A
Complete custody forms and attachtall shipping documents

@EP

NA

NO

NO

NO

tlI
remp Gun n*:ol 6{ | L ti

t^" f (" t1
Log-ln Phase:

Was a temperature blank rncluded rn the cooler? ...,. ,.

What kind of packing materral was used?

Was sufficient ice used (if appropriate)? ...

Were all bottles sealed rn rndivrdual plastrc bags? .. . .

Dtd all bottles arnve In good condrtron (unbroken)?

Were all bottle labels complete and legrble?

Dtd the number of contarners lrsted on COC match with the number of contarners received? ..,.. ...
Drd all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Equrpment:

Do any of the analyses (bottles) requrre preservation? (attach preservatron sheet, excludrng VOCs)

Were all VOC vrals free of arr bubbles? ,

Was sufficient amount of sample sent rn each bottle?

Date VOC Trip Blank was made at ARl. .

Was Sample Spl[ by ARI . O YES Dateffrme

Samples Logged by
--2 )7>r oate 7-l{')2 t,e l70L
* Notify Project Manager of discrepancies or concems n

YES

Other:_

@,
YES

G><(F
@
Vr4

G,
YES

YES

@

I
@

NO

@)
NO

NO

NO

NO

NO

NO

NO

NO

erffit.p tGA Get packs Baggies Foam Block Paper

NA

Split by:

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Additional Noles, Di sc repa nci es, & Reso/ufions.'

By Date
.Smalt Arr *rbUeFl I PesOuUOtes*'2f4dn I | 2<mm

" . ii.-,..fl.
> d inrft

lrt
Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014

4* rer*fds#f--,
li llX.. {" $lf r , hr}I+'ib rik: *q -

Cooler Receipt Form



@ Analytical Resources, Incorporated
Analytical Chemists and Consultants

Cooler Temperatu re
Compliance Forrn

/y (\ tr7 
te ! ,((-C , <,xi

Cooler#: Temperature

Cooler#: T

mpleted by:

Version OO0

r ;;re ,c ifi j + :: r i +;, ,Fr r. -s -'* 3/3/09

Cooler Temperature Compliance Form
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Analytical Resources, Incorporated
Analvtrcal Chemrsts and Consultants@ Gooler Receipt Forrn

@1"^"0

ARI Prolect Name

COC No(s) Dehvered by' Fed-Ex UP

Assroned ARI Job No ut? 6 Tracking No

Preliminary Examination Phase:

Were intact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers rncluded with the cooler?

Were custody papers properly ftlled out (ink, signed, etc.) , . . .

Temperature of Coole(s) ('C) (recommended 2 0-6 0'C for chemrstry)

lf cooler temperature ts out of compliance frll out form 00070F

NA

NO

NO

JNo

Cooler Accepted by 6-^^ Date

Complete forms and attach all documents

Log-ln Phase:

Was a temperature blank tncluded rn the cooler?

What krnd of packrng material was used? . .

Was sufficient tce used (if appropriate)? ..... .

Were all bottles sealed in rndividual plastrc bags? .

Drd all bottles arnve ln good condttron (unbroken)?

Were all bottle labels complete and legrble?

Drd the number of containers hsted on COC match with the number of contarners recetved? ...

Drd all bottle labels and tags agree wrth custody papers?

Were all bottles used correctforthe requested analyses?.. . -.

Do any of the analyses (bottles) requrre preservation? (attach preservatron sheet, excludrng VOCs)

Were all VOC vials free of arr bubbles?

Was sufficient amount of sample sent tn each bottle?

Date VOC Trrp Blank was made at ARl...

Was Sample Splrt by ARI : 
I 

YES Date/Time' Equrpment:

-7-?
Samples Logged oy / \ Date: A)z- t<

* Notify Project Manager of discrepancies or concems n

guuutewraoffiN cet
\_/ 

Packs (Bagdres Foam Block

YES
Other:_

G,ry
\€9H(E9
YFF
/'V
YES'>-l

€
YESA,\v

@

,, " sl? /ro,

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

cIi
I r"^oo*n*,1rq?/24-

r,m" \3 [f

Paper

NA

YES

X€S

Split by'

Sample lD on Boftle Sample lD on COC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancies, & Resolutions:

Bv Date

.$mall Sr HuSlBs'
2"a nrm

t. t.l
-'bnett

aa

> 4 rnrn

*rfa

Small ) "sm"

Peabubbles ) "pbD

Large ) "lg"
Headspace ) "hs"

o016F
3/2t10

Revision 014

ui:; + fui'cl--,i" ir":i iui ti,!'i* --;

Cooler Receipt Form



Case Narative, Data Qualifiers, Control Limits

ARI Job ID: UK00, UK01, UK02

UKBE! : EIB6T"*I



ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative

Landau Associates, Inc.
Cornwall Avenue
ARI Job:UKO0, UK01 and UK02
March 21,2012

Samnle Receipt:
Please find enclosed the original chain of custody and a revised (COC) record, e-mail
documentation and analytical results for the project referenced above. Analytical Resources, Inc.
originally accepted several sediment samples in good condition between February 2, 2012 and
February 27,2012. The samples were received at cooler temperatures between 4.8 and ll.4"C.
Please see the Cooler Receipt Form for further details.

Dioxin/Furans bv Method 1613B:

The samples were extracted on 3/7112. The extracts were analyzed between 3ll4/12 and 3/15/12
within the method recommended holding times.

Analysis was performed using the application specific RTX-Dioxin 2 column, which has a unique
elution order and selectivity for the target compounds, as well as a unique isomer separation for the
2378-TCDF. A resolution test mixture was designed specifically for this column, consisting of 2348-
TCDF, 2378-TCDF and3467-TCDF to evaluate the method required minimum valley between isomer
of 25Yo. Use of the RTX-Dioxin2 column eliminates the need for second column confirmation.

Initial and continuing calibration results were within method requirements.

The percent recoveries for all preparation and cleanup surrogates were within established QC limits.

The method blank contained reportable responses below the reporting limit for all compounds. "B"
qualifiers were applied to associated results that were less than ten times the levels found in the
method blank. No qualifiers were applied to sample results that were greater than ten times the levels
found in the method blank.

The OPR (Ongoing Precision and Accuracy or LCS) sample percent recoveries were within control
limits.

The TEQ was calculated with WHO2005 with both ND:0 for undetects (flagged "U") and ND: %
EDL. The TEC includes EMPC values in the calculation.

Case Narrative UK00. UK0l. UK02

r rls rrFn '{ i g,#r,s5a 4r '54-l l], u il..f, qr " X{,Jr {i-r t J ;1" ,9,.



ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative

Landau Associates, Inc.
Cornwall Avenue
ARI Job:UK00, UK01 and UK02
March 21,2012

nH Analvsis:

The samples were analyzed on3l1/12 - The ph analysis for ARI associated job UK00 was analyzed
outside of the method recommended holding time per the client request.

Initial calibration (s): All analytes were within method acceptance criteria.

Continuing calibration (s): All analytes of interest were within method acceptance criteria.

Sample Duplicates: Are in control.

Samples: There were no anomalies associated with this analysis.

ZC,S. The LCS is in control.

Case Narrative UK00, UK0l, UK02



Sample rD Cross Reference Report il$n8t:@
INCC'RPIORAIED

ARI Job No: UK00
Client: Landau Associates, Inc.
Project Event: 001-020.400 .410

Project Name: Cornwall Avenue LF/Interim Action

ARI ARI
Sanrple ID Lab ID LIMS ID Matrix Sanp1e Date/fime \llrsR

l-. CA-LF-IPA1,-0201,1,12A UK00A 72-3451 Soil- 02/0I/L2 L3:L0 02/02/12 09:55

1 
^^ 

l^^ t1Printed O2/29/I2 Pase 1 of 1

-u.i Fe *; rs-,a ir-i cirr +L*' .^$- L-:



Samp1e rD Cross Reference Report lXSifiS::@
INAORPORATED

ARI Job No: UK01
Cl-ient : Landau Associates, Inc.

Project Event: 01020.400. 480
Project Name: POB-Cornwall LF Interim

Sanple ID
ARI ARI

Lab ID LIt'lS ID t'latrix Sample Date/Time VTSR

1. CA-LF-IPA1,-02I5L28 UK01A L2-341 4 Soil- 02/I5/I2 0B:30 02/15/I2 15:14
2. CA-LF-IPAI-02I5L2C UK01B 12-3415 Soil- 02/L5/72 08:45 02/75/12 15:14

Printed 02/29/12 Page 1 of 1



SanpJ-e ID

Sample ID Cross Reference Report il3ffiS*@- tNcoRpoRATED

ARI Job No: UK02
Cl-ient : Landau Associates, Inc.

Project Event : 1020.400.480
Project Name: Port Of Bellingham

ARI ARI
Lab ID LIMSI ID Matrix Samp1e Date/Time \r1ISR

1. CA-LF-IPA2-02241,2D UK02A 12-3416 Soil 02/24/72 L5:35 02/21 /72 13:15
2. CA-LF-IPA2-0224I28 UK02B 12-3417 Soil- 02/24/I2 15:45 02/21/12 13:15

Printed 02/29/12 Paqe 1 of 1



tA Anatyticat Resources, Incorporated

aj, Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 21141201'l

lnorganic Data

U lndicates that the target analyte was not detected at the reported
concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is s5 times the Reporting Limit and the replicate
control limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

U lndicates that the target analyte was not detected at the reported
concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5o/o o'f the regulatory limit or 5o/o of
the analyte concentration in the sample.

J Estimated concentration when the value is less than ARI's established
reporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <2lo/oDrift or minimum
RRF).

Page 1 of3
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tA Anallrtical Resources, Incorporated

at Analyical Chemists and Consultants

S lndicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value "calculated for 2,3,7,9-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the
quantified values differ by 24Oo/o RPD with no obvious chromatographic
interference

X Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Z Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)
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tL Anal)rtical Resources, Incorporated

at Anal)nical Chemists and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3
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aL Analytical Resources, Incorporated

at Analytical Chemists and Consultants

Spike Recovery Control Limits for Conventional Wet Ghemistry
Effective 511l}g

Control limits are updated periodically. Assure that you have ARI's current control limits by downloading the
files at the time of use. http://www.arilabs.com/portal/downloads/ARl-CLs.zip

ARI's Corrtrol Limits
Sample Matrix: Water Soil/ Sediment

Matrix Spike Recoveries % Recovery % Recovery
Ammonia 75 - 125 75 - 125
Bromide 75 125 75 - 125
Chloride 75 125 75 - 125
Cyanide 75 - 125 75 - 125
Ferrous lron 75 - 125 75 - 125
Fluoride 75 - 125 75 - 125
Formaldehyde 75 - 125 75 - 125
Hexane Extractable Material 78 - 114
Hexavalent Chromium 75 - 125 75 - 125
Nitrate/Nitrite 75 - 125 75 - 125
Oil and Grease 75 - 125 75 - 12s
Phenol 75 - 125 75 - 125
Phosphorous 75 - 125 75 - 125
Sulfate 75 - 125 75 - 125
Sulfide 75 - 125 75 - 125
Total Kjeldahl Nitrogen 75 - 125 75 125
Total Organic Carbon 75 - 125 75 - 125
Duplicate RPDs

Acidity t20% t2Oo/o
Alkalinity t20% t20o/o
BOD !20o/o x20%
Cation Exchange t20o/o !20o/o
COD t20% t20o/o
Conductivity t20% t20%
Salinity t20% t20%
Solids t20% t20%
Turbidity t20o/o !20o/o
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Dioxin Analysis
Report and Summary QC Forms

ARI Job ID: UK00, UK01, UK02

UKEIGI : EIEIEIEE}



ANr"-'--' a.=rbl'#;:(@
ORGAI.TICS AIIAIYSIS DATA SHEET TNCORpORATED
Dioxins/Furans by EPA 15138 Sample ID: CA-LF-IPA1-0201112A
Page 1 of 1

Lab Sample fD: UK00A QC Report No: UKOO-Landau Associates, Inc.
LIMS ID: 1,2-3451 Proiect: Cornwa]l- Avenue LFlfnterim Action
Matrix: Soif ^ 001020.400.470
Data Rel-ease Authorized, \NV Date Sampl-ed: O2/OI/I2
Reportedz 03/2I/I2 Date Received: 02/02/12

Date Extracted: 03/0'7/12 Sample Amount: 10.0 g-dry-wt
Date Anal yzed: 03 / L4 / L2 1"6: 40 Final Extract Vol-ume z, 20 uL
Instrument/Ana1vst : ASI/PK Di.l-uti-on Factor: 1 . 00
Acid Cleanup: yes Silica-Fforisil Cleanup: Yes
Silica-Carbon Cl-eanup: No

Analyte Ion Ratio Ratr-o Lrmrts EDL RL Resul-t

1a'7 Q-rPanLrIt J, t r e

2, 3,7, 8-TCDD
7,2,3,7,8-PeCDF
2,3,41 7,8-PeCDF
I,2,3,7, 8-PeCDD
L,2,3,4, 7, 8-HxCDF
r,2,3,6r7r8-HxCDF
2 , 3 , 4 , 6 , J , 8 -HxCDF
I,2,3,7r 8,9-HxCDF
r,2 ,3 r 4, 7, 8-HxCDD
L,2,3,6,7,8-HxCDD
L,2,3,7r 8,9-HxCDD
1_,2,3,4,6,Jr8-HpCDF
r,2 r 3, 4 ,'7 ,8, 9-HpCDF
t, 2,3, 4 , 6,7, 8-HpCDD
OCDF
OCDD

I-Inmnl anrra Crn*- --Jup

'75

50
29
7L
48
,>A

25
I4
01
29
zo
31
00
83
02
81
88

0.65-0.89
0.65-0.89
L.5Z-r. t6
L .32-1_ .18
L .32-L .7 8
1.0s-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
0.88-1.20
0.88-1.20
0.88-1.20
0 .'7 6-1 .02
0.16-r.02

RL

0.998
0. 998
2 .00
0.998
0.998
2.O0
2.00
2.00
2 .00
2 .00
2 .00
2 .00
2 .00
2 .00
2.00
4 .99
4 .99

W/O EMPC

0.269 ,]EMPC
0.828 JEMPC

1.08
1.83
3.32
L.42 J
2.1,9
1.23 JEMPC
J.Z4
]-3.2
7 .23
35.7
2.I2 EMPC

355
83.9

3,220

WITH EMPCEDL

Tota] TCDF
Total- TCDD
Total- PeCDF
Total- PeCDD
Totaf HxCDF
Total- HxCDD
Total- HpCDF
Total HpCDD

0. 998
0.998
2 .00
0.998
2 .00
2.00
2 .00
2.00

6.31

2t .8
2'7 .9
68.0

L20
118
836

8.53
23 .9
24.1
28.7
69.3

L22
r20

Total 2,3,'1,8-TCDD Equivalence (WHO2005, ND:O, Including EMPC): 10.7

Total- 2,3,'7,8-TCDD Equivalence (WHO2005 , Np:I/2 EDL, Including EMPC) : 10.7

Ponnrl-arl in nn/nue\l rrr tsYl Y
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ORGAI{ICS A}TAIYSIS DATA SHEET
Dioxins/Furans by EPA 15138
Page 1 of 1

Lab Sampl-e ID: UK00A QC
LIMS ID: t2-3457
Matrix: Soil
Data Rel-ease Authorized: \\M
Rcnnrfarl. O" /21 /72r\vPv! evs.

Date Extracted: 03/0'l /72
Date Anal-yzed, 03/14/12 L6:40
TNSETUMENE/ANA.IVST: A5 I/ HK

AnaJ-yte

aANALYTTCAL(fu
RESOURCES\gZ
INCORPORATED

Samp1e ID : CA-LF-IPA1-0201112A

Report No: UKOO-Landau Associates, Inc.
Project: Cornwa.Il- Avenue LFllnterim Actj-on

001020.400.470
Date Sampled: 02/OL/12

Date Received: 02 / 02 / 1,2

(amn-l o Amnrrnf . 1n n a-r{rr"'--*..vulrL. rv.v y u!y-wL
Fi-nal Extract Volume: 20 uL

Dil-ution Factor: 1.00

fon Ratio Ratio Li-mi-ts Resul-t Limits

!3C-2,3,1 ,8-TCDF
I3C-2,3,1 ,8-TCDD
13C-1,2,3,7,8-PeCDF
l3c-2,3, 4 ,7, 8-PeCDF
13C-1,2,3,1,8-PeCDD
13C-1 ,2,3,4, 7, 8-HxCDF
13C-1 ,2,3,6, 7, 8-HxCDF
L3C-2,3, 4,6, 7, 8-HxCDF
13C-1, 2, 3, 7, 8, 9-HxCDF
13C-1, 2, 3, 4, 7, 8-HxCDD
13C-1, 2, 3, 6, 7, 8-HxCDD
13c-1, 2, 3, 4, 6, J, 8-HpCDF
13C-1, 2, 3, 4,J, 8, 9-HpCDF
13C-1, 2, 3, 4, 6, J, 8-HpCDD
13C-OCDD

3'7Cr4-2,3,7 ,8-TCDD

0 .11
0.78
1 C.A

1 E.A

1.60
nE')
0 .52
0.53
0 .52
L.25
I.25
0.45
0.45
1.06
0. 91

aq ?

83.0
72.3
70.6
73.0
84.5
?q q

83.0
90. s
86.3
83.7
12 .6
?? q

80.7
69.s

86.4

24-L69
25-I64
24-),85
zL-r td
25-t-81
26-r52
26-r23
28-136
29-L41
5Z- rq r
28-130
28-I43
26-]-38
23-r40
I'7 -]-5'7

35-197

0.65-0.89
0.6s-0.89
L .32-L .18
r .32-1" .1 I
L.32-r.18
0.43-0.59
0.43-0.59
0.43-0.59
0.43-0.59
1.05-1.43
1.05-1.43
0.37-0.51
0.37-0.51
0.88-1.20
0.7 6-1".02

Pannr{-ad i n Percent Recovery
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ORGAI{ICS AI\IAIYSIS DATA SHEET
Dioxins,/E\rans by EPA 15138
Page 1 of 1

T,alr Samnl e TD. IIKQ 1A
LIMS IDz L2-3474
Matrix: Soi-I
Data Rel-ease Authori-zed:
Rcnnrfarl . n" /21 /12

Date Extracted: 03/07 /L2
uate Anaryzeo: uJ/r4/rz rttJS
Instrument/Analyst : AS1/PK
Ac i d Cl pAnrrn. YcS
Sil-ica-Carbon Cl-eanup: No

An: l rrfa

Of- P ona r1- \In .

Pra-i ani .

tis5fisrb@
INCORPORATED

SampJ-e ID : CA-LF-IPA1-021512B

UKO1-Landau Associates, Inc.
POB-Cornwal-I LF Interim
07020.400.480

Date Sampled: 02/L5/12
Date Received: 02/15/12

Q:mnla Amnrrnl- . 'ln n n-rlrrz-r^rf

Final- Extract Vol-ume: 20 uL
Difution Factor: 1.00

Silica-Fl-orisil Cl-eanup: Yes

Ion Ratio Ratio Limi-ts EDL RL Result

2,3 ,'7, 8-TCDF
2,3 ,'1 , 8-TCDD
L,2,3, 7, 8-PeCDF
2,3, 4, 7, 8-PeCDF
L,2,3,7r 8-PeCDD
r,2,3,4,7r 8-HxCDF
r,2,3,6, 7, 8-HxCDF
2,3,4,6,1 r 8-HxCDF
7,2, 3,7, 8, 9-HxCDF
L,2,3, 4 ,1 ,9-HxCDD
L,2,3r 6r1 r 8-HxCDD
1,2,3,7 , 8, 9-HxCDD
!,2,3,4r6rJr8-HpCDF
!,2,3, 4 ,'7 ,8, 9-HpCDF
I,2,3,4,6,7r8-HpCDD
OCDF
OCDD

I{nmnl ncrra Crn*- ---up

0.82
n tr/v. Ja

r .52
1.68
1.61
1. 18
r .74
r.23
1.18
r .2L
1.23
7.22
1.01
1.05
1. 0s
0.85
0.89

EDL

65-0.89
65-0.89
32-r .1 8

32-I .18
32-L .18
05-1.43
05-1.43
05-1.43
05-1.43
05-1.43
05-1.43
05-1.43
88-1.20
88-1.20
88-1.20
7 6-L .02
'7 6-1 .02

RL

1.00
1.00
2 .00
1.00
1.00
2 .00
2 .00
2 .00
2 .00
2.00
2 .00
2 .00
2 .00
2.00
2 .00
s.00
?q n

W/O EMPC

2.L1
0.372 JEMPC
2.36
2.24
3.87
6.31
2.85
4 .40
3.2L
q 1)
31.7
15.3
16.4
3.68

735
r42

5,330 #

W]TH EMPC

Tota-l TCDF
Total- TCDD
'I'OEA-L HEUUI
Total- PeCDD
Total HxCDF
Total- HxCDD
Total HpCDF
Tnf : I tlnt'-l-lF)

1.00
1.00
2 .00
1.00
2 .00
2 .00
2 .00
2 .00

9.23
22.8
58.8
34 .6

J. /J
223
256

r, 660

12.3
23.1
60 .2
36.1

258

Total- 2,3,'7,8-TCDD Equivalence (WHO2005r ND:O, Including EMPC) : 22.2

Total- 2,3,7,8-TCDD Equivalence (WHO2005, ND:I/2 EDL, Including EMPC): 22.2

#-Result from diluted secondary analysis

Ponnrfod in na/n
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Arssfisrb@
sarnpre rD : cA-LF- rpAr-ozlscfz$oRArED

ORGANICS AI.IALYSIS DATA SHEET
Dioxins/Furans by EPA 15138
Page 1 of 1

Lab Sample ID: UK01A
LIMS ID: 12-34"74
Matrix: Soil-
Data ReLease Authorized: \nn/
Reported: 03/2I/L2

Date Extracted: 03/07 /12
Date Analyzedz 03/1,4/1,2 1,7 t33
Instrument/Anaf yst : AS1/PK

Analyte

QC Report No: UKOl-Landau Associates, Inc.
Project: POB-Cornwal-l- LF Interim

07020.400.480
Date Sampled: 02/15/12

Date Received: 02/1,5/1,2

Sample Amount: 10.0 g-dry-wt
Final- Extract Vol-ume: 20 uL

Di-lution Factor: 1.00

Ion Rati-o Ratio Limits Result Limits

l3c-2,3,7 ,8-TCDF
1?a-) ? ? Q-rlaann

t J, t,

13C- 1 , 2 , 3 , 7 , 8 - PeCDF
1,3C-2 , 3 , 4 , 7 , 8 - PeCDF
13C-1 ,2,3,7,8-PeCDD
1 3C- 1 , 2 , 3 , 4 , 7 , 8 -HxCDF
1 3C- 1 , 2 , 3 , 6, 7 , 8 -HxCDF
L3C-2,3, 4,6, 7, 8-HxCDF
13C-1, 2, 3, 7, 8, 9-HxCDF
13C-1 ,2,3,4 , 7, 8-HxCDD
13c-1 ,2,3,6, 7, 8-HxCDD
13c-1, 2, 3, 4, 6,'7, 8-HpCDF
13c-1, 2, 3, 4,'7, 8, 9-HpCDF
13C-1, 2, 3, 4, 6,'7, 8-HpCDD
13C-OCDD

31 CI4-2,3,J,8-TCDD

0.78
0."71
1.56
1.56
1. s8
0.51
0 .52
0 .52
0 .52
r.zo
r.zo
0.45
0.45
1.04
0.90

65-0.89
65-0.89
32-t .18
32-L .18
32-r .7 8

43-0.59
43-0.59
43-0.59
43-0.59
05-1.43
ntr_1 Aa

37-0.51
37-0.51
88-1.20
7 6-] .02

81.6
84.2
16.4
17.I
11 .6
78.5
73.3
78.0
94.0
83.6
78.5
70.2

81.3
15 .7

89.6

24-).69
25-I64
24-185
2r-71 I
25-r8r
26-t52
26-1"23
28-L36
29-r41
5Z- r4 r
28-130
28-L43
26-138
23-L40
L7 -L51

35-1 97

Rannrf orl i n Percent Recoverv
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ORGAI{ICS AIIALYSIS DATA SIIEET
Dioxins/Fhrans by EPA 16138
Page 1 of l-

Lab Samp1e ID: UKO l-A
LIMS ID: L2-3414
Matrix: Soil-
Data Rel-ease Autho r ized:\thI
Reported:. 03/21/12

Date Extracted: 03/0'7 /12
Date Anal- yzed: 03 / 15 / 12 11 : 37
-LnsE.rumenE/AnatvsE: A5 l_/ HK

Analyte

Aisbfisrb@
INCORPORATED

Samp1e ID: CA-LF-IPAL-O2L5L2B
DILUTION

QC Report No: UKO1-Landau Associates, Inc.
Proiect: POB-Cornwal-l- LF fnterim

o'7020.400.480
Date SampJ-ed: 02/15 /12

Date Recei-ved: 02/15/12

SampJ-e Amount: 10.0 g-dry-wt
Final- Extract Vol-ume: 20 uL

Di-Iution Factor: 5.00

Ion Ratio Ratio Limits Resul-t Li-mits

13C-OCDD

3"7CI4-2,3,7 ,8-TCDD

0.88 0.7 6-I.02 98.8 11-151

99.2 35-197

Rannrl- arl i n Darnanf Ponnrzarrr
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ANA--_---- a

"=$L'#;'"(@ORGAIIICS AI{AIYSIS DATA SHEET TNCORpORATED
Dioxins,/Furans by EPA 15138 Sanple ID: CA-LF-IPAL-O2LSL2C
Page 1 of 1

r:Fr a:mnr a rFr. rrKO1B QC Report No: uKol_-Landau Associates, Inc.
LIMS ID: L2-34'75 Project: POB-CornwafI LF Interim
Matrj-x: Soil- / 01020.400.480
Data Ref ease Authorized: \\l$/ Date Sampled: 02/75/12
Reported: O3/2I/1"2 Date Received: 02/15/12

Date Extracted: 03/07/L2 Sample Amount: 10.0 g-dry-wt
Date Anal-yzedz 03/15/72 12:21 Final- Extract Volume: 20 uL
Instrument/Analvst: ASI/PK Dil-ution Factor: 5.00
Acid Cleanuo: Ves Silica-Fl-ori s i I Cl eanrrn: Yes
Sil-ica-Carbon Cl-eanup: No

l*^l,,+^nllqry Lg Ion Ratio Ratr-o Lrmrts EDL RL ResuIt

4t -t t, v

2,3,1.8-TCDD
1,,2,3,7, 8-PeCDF
2,3,417r8-PeCDF
I, 2,3,7, 8-PeCDD
L,2,3 ,4 , 7, 8-HxCDF
L,2,3,6r 7r 8-HxCDF
2,3,4,6,7,8-HxCDF
!, 2 , 3 ,7, 8 , 9-HxCDF
L,2,3,4r 7r 8-HxCDD
L,2,3,6r 7r 8-HxCDD
r,2,3,7r 8, 9-HxcDD
1-, 2,3, 4 , 6, l, 8-HpCDF
L,2,3,4,'7,8,9-HpCDF
r,2,3,4,6,'7r8-HpCDD
OCDF
OCDD

llnmal aarra Cra*- -*-up

0.'76
0.s9
1.34
r.29
1.83
L.2L
0.98
1.03
r.32
1.19
I .I1
L.22
1.00
1" .21
I. UZ
0.88
0.88

EDL

0.6s-0.89
0.65-0.89
L .32-L .18
L.JZ-r. t6
),.52-r. t6
1.05-1.43
1.0s-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
l_. u5-1.4J
0.88-1.20
0.88-1.20
0.88-1.20
0 .1 6-L .02
0 .1 6-L .02

RL

4 .99
4 .99
9. 98
4 .99
4 .99
q qR

9. 98
9. 98
9. 98qqa
9. 98
9. 98
9. 98
qqR

9. 98
25 .0
tq n

W/O EMPC

1.70
0.405 JEMPC
1.07 J
1.04 JEMPC
3.43 JEMPC
4.75 J
1.95 JEMPC
3.33 JEMPC
I.1O J
O.Zq J
z1.o
15. 6
80.4
3.63 JEMPC

695
230

4 qqn

W]TH EMPC

Total TCDF
Total- TCDD
Total- PeCDF
Total- PeCDD
I Otat HxuLil
'I'OTAI HXULJU
Total- HpCDF
Total HpCDD

/ oo
4 .99
9.98
4 .99
9. 98
9. 98
9. 98
9. 98

6 .31
)A O

30. 4

38.8
LL4
258
260

l-,810

9.51
28.3
36.6
1q 6

L2I
261
26s

Total 2,3,'7,8-TCDD Equivalence (WHO2005, ND:O, Including EMPC): 20.0

Tota-I 2,3,J,8-TCDD Equivalence (WHO2005, ND:1/2 EDL, Including EMPC) : 20.0

Ronnrfari in aa/a



ORGAI{ICS AI.IALYSIS DATA SI{EET
Dioxins/Ftrrans by EPA 16138
Page 1 of 1

Lab Sample ID: UK01B QC
LIMS ID: L2-3475
Matrix: Soi-1
Data Rel-ease Authorizedr \[nJ\/
Reported: 03 / 21/ 1,2

Date Extracted:. 03/07 /12
Date Anaf yzedz 03/15/12 12:2-7
Instrument,/Analyst : ASI-/PK

Analyte

^ANALYTICAL (lm
RESOURCES\gZ
INCORPORATED

Sample ID: CA-LF-IPAL-02LSL2C

Report No: UKOl--Landau Associates, Inc.
Project: POB-Cornwal-l- LF Interim

01020.400.480
Date SampJ-ed: 02/15 /!2

Date Received: 02/L5/L2

Sample Amount: 10.0 g-dry-wt
Final Extract Vol-ume: 20 uL

Diluti-on Factor: 5.00

lon Ratio Ratio Linits Resul-t Limits

r3c-2,3,7 ,8-TcDF
l3c-2,3,1 ,8-TCDD
13C-1 ,2,3,7,8-PeCDF
r3c-2,3,4,7, 8-PeCDF
13C-1,2,3,7,8-PeCDD
13C-1, 2, 3, 4, 7, 8-HxCDF
l_3c-1, 2, 3, 6, 7, 8-HxCDF
L3c-2,3, 4,6, 7, 8-HxCDF
l-3C-1 ,2,3,7, 8, 9-HxCDF
13C-1, 2, 3, 4, 7, 8-HxCDD
13C-1, 2, 3, 6, 7, 8-HxCDD
13C-1, 2, 3, 4, 6, J, 8-HpCDF
13C-1, 2, 3, 4,'1, 8, 9-HpCDF
l_3c-1, 2, 3, 4, 6,'7. 8-HpCDD
l- 3c-ocDD

3'7 CI4-2 , 3 ,7 ,8 -TCDD

0.76
0.79
T qR
'1 tr,A

1.58
0.52
n E,,

0.52
0.52
I. ZY
r. zz
0.45
0 .44
1.03
0.90

65-0.89
65-0.89
32-r .1 I
32-r.18
32-r.78
43-0.59
43-0.59
43-0.59
43-0. s9
05-1.43
05-1.43
37-0. s1
37-0.51
88-1.20
7 6-1" .02

9L.6
96.3
89.6
89.8
91.1
92.3
92 .5
94 .4

105
99.2
97 .2
88.6

100
104
L01

100

24-L69
25-L64
24-L85
2r-r18
25-L8L
26-752
26-r23
zd- r Jo
zJ- L1 t

32-1_4L
28-130
28-r43
26-1"38
23-L40
I-t -I51

35-197

Panarl-aA i n Percent Recoverv

s !i.., 9.fl,r---t F_-_+*"'_+F+ r _= ,r
{-"t b \ ff .ei-e " tn*# trJ trJ d:. ;



ORGAI{ICS A}TAIYSTS DATA SHEET
Dioxins/Furans by EPA 16138
P:aa ''l nf 1

Lab Sample ID: UK02A
LIMS IDt 12-3416
Matrix: Soif
Data Release Authorized:'\\N
Reportedt 03/21"/1-2

Date Extracted: 03/0'7 /12
Date Anal-yzed: 03/14/12 L9:20
tnsErumenE/Analvst : A5t_/ yK
Acid Cleanup: Yes
Sil-ica-Carbon Cl-eanup: No

Analvte

Arsbnstb@
INCORPORATED

SanpJ-e ID : CA-LF-IPA2-0224L2D

QC Report No: UK02-Landau Associates, Inc.
Project: Port Of Bell-ingham

7020.400.480
Date Sampled: 02/24/L2

Date Received: 02/27 /1,2

Sample Amount: 10.2 g-dry-wt
Fi-nal- Extract Vo]ume: 20 uL

Dil-ution Factor: 1.00
Silica-FlorisiI Cleanup: Yes

Ion Ratio Ratio Limits EDL RL Resul-t

2, 3,'7, 8-TCDF
2,3,'7,8-TCDD
L,2,3,7,8-PeCDF
2,3, 4, 7, 8-PeCDF
r,2,3,7r 8-PeCDD
L,2,3,4,7,8-HxCDF
r , 2 , 3 , 6, 7 , 8 -HxCDF
2,3,4,6,7 ,8-HxCDF
7. , 2 , 3 ,7 , 8 , 9-HxCDF
1",2,3,4 , 7, 8-HxCDD
I,2,3,6,7,8-HxCDD
I,2,3,7r 8,9-HxCDD
L,2,3, 4 , 6, J, 8-HpCDF
r,2,3, 4 ,'7 ,8, 9-HpCDF
L,2,3,4,6,'7,g-HpCDD
OCDF
OCDD

lJnmnI antta flrr-* Jup

U.UT
0.50
1.61
1.91
1. 68
1.09
1.18
1.55
1.16
1.35
1.22
r .27
0.99
1.03
L .04
0.86
0.90

EDL

0.65-0.89
0.65-0.89
L .32-I .'7 I
I .32-I.7I
L .32-r .7 I
I. Uf,--1 .4J
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
0.88-1.20
0.88-1.20
0.88-1.20
0 .1 6-I .02
0 . -1 6-1 .02

RL

0.984
0. 984
I .9'7
0.984
0.984

''I q?

I .91
I .9'7
1q7
1 q7

L .91
r.91
L.91
I .97
4 .92
24 .6

W/O EMPC

1.53
0.248 JEMPC
0.813 ,I
O.9OO JEMPC
2.42
3.22
1.12 J
1.06 JEMPC
I .3'7 J
4.11
11 .4
9 .94
42.5
2.38

459
103

4,280 #

WITH EMPC

Total TCDF
Total TCDD
Total PeCDF
Total- PeCDD
Total- HxCDF
Total- HxCDD
Total- HpCDF
Total- HpCDD

0.984
0.984
7 .97
0.984
L.91
L .91
1 0"
r .97

8.93
23.6
24.'7
31.6
11.r
r66
139

1, 190

9 .69
25 .0
2't .8
33.5
19 .r

168
140

Tota.l- 2,3,7,8-TCDD Equivalence (WHO2005, ND:O, fncluding EMPC) : 13.4

Total- 2,3,J,8-TCDD Equivalence (WHO2005, ND:I/2 EDL, IncJ-uding EMPC) : 13.4

#-Result from diluted secondarv analvsis.

Pannr+aA :^ ^^/n

:, ili r-tr:El F"F,:-e;lF'- .1-
L.; E\ e;,i*i ,&-e,qc*i rx..r **",4-*-



irs5fisrb@
sanpre rD : cA-LF-rpA2 -orlffrBPoRArED

ORGATiIICS A}IALYSIS DATA SHEET
Dioxins,/Furans by EPA 15138
Page 1 of 1

T.el'r S:mnl a TD. f1K02A!qv vqrL.yf

LIMS ID: 12-34'76
Matrix: Soil-
Data Release Authorized:
Renorterl:. Oi/21 /12

Date Extracted: 03/01 /12
Date Anafyzed: 03/L4/12 L9z20
Instrument /Analyst : AS1/PK

AnaJ-yte

Report No: UK02-Landau Associates, fnc.
Prnioct. Pnr1- Of Rcl I inch:m

1020.400.480
Date SampJ-ed: 02/24/12

Date Received: 02/2"7 /12

Sample Amount: 10.2 g-dry-wt
Fina] Extract Volume: 20 uL

Dil-ution Factor: 1.00

Ion Ratio Ratio Limits ResuIt Limits

QC

t Jt t,

1,3C-2 ,3, J ,8-TCDD
13C-1 ,2,3,7, 8-PeCDF
1,3C-2,3, 4 ,7, B-PeCDF
13C-1 ,2,3,7,8-PeCDD
13C-1, 2, 3, 4, 7, 8-HxCDF
13C-1, 2, 3, 6, 7, 8-HxCDF
r3c-2,3, 4,6, 7, 8-HxCDF
13C-1, 2, 3, 7, 8, 9-HxCDF
13C-1, 2, 3, 4, 7, 8-HxCDD
1 3C- 1 , 2 , 3 , 6, 7 , 8 -HxCDD
13C-l_, 2, 3, 4, 6, J, 8-HpCDF
13C-1, 2, 3, 4,'7 | 8, 9-HpCDF
13C-1 ,2,3 , 4 , 6, J, 8-HpCDD
13C-OCDD

3'7Cr4-2,3,1 ,8-TCDD

0.7'7
0.77
1.59
1.58
1 qA

0.51
0.51
n c,,)

0.52
r.26
r.25
0 .44
0 .44
1.05
0. 90

85.4
85.4
'7 6.6
15.4
11 .3
85.1
82.3
82 .4
90 .2
87.1
84.9
75.8
19 .0
85.1
11 .5

88.8

24-L69
25-764
24-185
21"-I7 8

25-r8L
26-152
26-I23
28-r36
29-1,41
JZ-L1I
28-130
28-r43
zo-rJ6
23-r40
L7 -L51

35-197

0.65-0.89
0.6s-0.89
r.Jz-r. td
r .32-r .7I
7 .32-r .7 B

0.43-0.59
0.43-0.59
0.43-0.59
0.43-0.59
1.05-1.43
1.05-1.43
0.37-0.51
0.37-0.51
0.88-1.20
0 .7 6-1, .02

Pannrf arl i n Percent Recoverv

i I I i e"F.;-*, ,!:;s ,i'*s F F. 
.-: ."" '** i' ru &;.1.1' te-v {d,"{ +d-.r ,8 ,} *:. ;+



ORGAI.TICS AITAIYSIS DATA SHEET
Dioxins/Furans by EPA 15138
Page 1 of 1

T,al'r Semnl c TD: IIKO2A
LIMS ID: 12-3476
Matrix: Soif
Data Release Authorized:
Reported : 03 / 27 / 12

Date Extracted: 03/07 /L2
n-+^ nh^l,,-^,{uaLe AnaJ-yzea: v5/ r5/ rz LJa zl
Instrument/Analyst : AS1 /PK

Analyte

iHbns*@
INCORPORATED

SampJ.e ID: CA-LF-IPA2-0224L2D
DILUTION

QC Report No: UKO2-Landau Associates, fnc.
Project: Port Of Bellingham

L020.400.480
Date Sampled: 02/24/L2

Date Received: 02/21 /f2

Sampl-e Amount: 10.2 g-dry-wt
Final Extract Volume: 20 uL

Dilution Factor: 5.00

Ion Ratio Rati-o Limits Resul-t Limits

13C-OCDD

37Cr4-2,3,7,8-TCDD

0.86 0.16-L.02 98.1 I7-I51

95.2 35-197

Ronnr1. ad i n Daraanl- Pannrzarrr

! I ir-i fl-+ r-;; :-a #- r?" =;iE d";
q-, fr ** tu* *"F , qErP U;J H-F 'Lj: +d."+'



ORGAI{ICS A}IAIYSIS DATA SHEET
Dioxins/Furans by EPA 16138
Paqe 1 of 1

T,eh Samnl e TD: llK}28
LIMS ID. 72-3411
Matrix: Soil-
Data Rel-ease Authorized:
Ronnrforl. n"/)1 /12VJT 

'LI

Date Extracted: 03/07 /L2
Date Analyzed, 03/14/12 20:13
Instrument/Analyst : AS1/PK
Acid Clc:nrrn. YcS
Sil-ica-Carbon Cfeanup: No

Analyte

O1- Ronnrt NTn.

Prai anl- .

ilstfi:tb@
INCORPORATED

Sample ID : CA-LF-IPA2-O2241-2F.

UKO2-Landau Associates, Inc.
Port Of Bellingham
1020.400.480

Date Sampled: 02/24/12
Date Received: 02/21 /12

Sample Amount: 10.0 g-dry-wt
Final Extract Vol-ume: 20 uL

Dilution Factor: 1.00
Silica-FlorisiI Cleanup: Yes

fon Ratio Ratio Limits EDL RL Resu]t

2,3,1,8-TCDF
2,3 , J, 8-TCDD
I,2,3,7,8-PeCDF
2,3, 4, 7, 8-PeCDF
L,2,3,7, 8-PeCDD
L , 2 , 3 , 4 , 7 , 8 -HxCDF
I , 2 , 3 , 6. 7 , 8 -HxCDF
2,3,4,6,7,8-HxCDF
1- , 2 , 3 , 7 , 8 , 9-HxCDF
L,2,3,4, 7, 8-HxCDD
L,2,3,6,7, g-HxCDD
r, 2 ,3,7 , 8, 9-HxCDD
r,2,3, 4 , 6, J, g-HpCDF
L,2,3,4,J,8r9-HpCDF
7., 2, 3, 4, 6,'7, 8-HpCDD
OCDF
OCDD

l]nmnl aatta Crr-- Jup

o.82
0.51
1.51
1 aA

1.60
r.22
1.03
1.07
1 aA

-1 . JJ
r.23
1.31
0.98
0.90
l-.03
0.8s
0.89

EDL

0.65-0.89
0.65-0.89
7 .32-7 .7I
L .32-L .1 I
L.32-L.18
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
0.88-1.20
0.88-1.20
u.66-r.zu
0 .1 6-t .02
0 .7 6-7 .02

RL

0 .991
0 .997
r.99
0 .991
0 .991
r .99
T qq

1.99
1.99
L .99
1.99
r .99
1.99
1 .99
1 .99
4 .99
4 .99

W/O EMPC

1.16
0.2O7 JEMPC
0.634 .l
O. 670 JEMPC
L.61
2 .49
I.21 JEMPC
1.06 J

0.92L J
2.84
l.3.2
1 .02
35.5
2 .05

348
94.r

3,380

WITH EMPC

Total TCDF
Tota] TCDD
TotaL PeCDF
Total PeCDD
Total HxCDF
Total HxCDD
Total- HpCDF
Total HpCDD

0 .991
n qq7

1.99
0 .991
1.99
L.99
r.99
7 .99

4 .23
]-5.2
19.5
22.6
60.8

]-L4
720
922

6 .29
16.1
20 .5

63.2
118

Total- 2,3,'7,8-TCDD Equivalence (WHO2005r ND:0, Including EMPC) : 9.98

Total- 2,3,'7,8-TCDD Equivalence (WHO2005 | ND:1,/2 EDLt Including EMPC) : 9.98

Rannr]-orl in nalaevu rrr FYl Y

i :l:-!' :-:* fllJ fl+,- t:E,ft t:,: -;
Li ) 1- inJ E.;- ' lfi-iJ q:d- +J'%- 
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Ars8f,Srb@
sampre rD : cA-LF-rpA2-o2t|f,f2B"oRArED

ORGANICS A!{AI.YSIS DATA STIEET
Dioxins/Furans by EPA 15138
Page 1 of 1

Lab Samp1e ID: UK02B
LIMS ID: L2-3417
Matrix: Soil
Data Rel-ease Authorized:
Rpnnrfarl : O? /21 /12vJt 4Ll

Date Extracted: 03/0'7 /1,2
Date Analyzed: 03/L4/L2 20:L3
Instrument/Analyst : AS1 /PK

Analyte

Dannr+ \Tn. rrTznr-Landau Associates, Inc.
Pra-ianf . Pnrl- Af RalIinahrm

1020.400.480
Date Sampled: 02/24/12

Date Received: 02/21 /1,2

Qamnlo Amnrrnf . 1O n n-rlrr*--..r^- --.ruurrL. au. u g-ury-WE
Finaf Extract Vo1ume: 20 uL

Dil-ution Factor: 1.00

Ion Ratio Ratio Limits Result Limits

QC

t Jt t,

I3C-2,3,"7 ,8-TCDD
13C-1,2,3,7,8-PeCDF
r3c-2,3,4,7,8-PeCDF
13C-1,2,3,7,8-PeCDD
1 3C- 1 , 2 , 3 , 4 , 7 , 8 -HxCDF
13C-1 ,2,3,6, 7, 8-HxCDF
r3c-2,3, 4,6, 7, 8-HxCDF
13C-1, 2, 3, 7, 8, 9-HxCDF
1 3C- 1 , 2 , 3 , 4 , 7 , 8 -HxCDD
13C-1, 2, 3, 6, 7, 8-HxCDD
13C-1, 2, 3, 4, 6, 1, 8-HpCDF
13C-1, 2, 3, 4,'7, 8, 9-HpCDF
13C-1, 2, 3, 4, 6, J, 8-HpCDD
13C-OCDD

31 Cl-4-2,3,J,8-TCDD

Pannrf arl i n Percent Recoverv

24-]-69
25-r64
24-I85
2r-r1 8

2 5- 181
26-r52
26-L23
28-136
29-141
32-1,4r
28-130
26- r4 5
zo- r J6
23-140
L7 -L51

35-1 97

0.78
0.77
1 E,A

_1 . f,O

0. s1
n (,t
n (.,)

n trt
r.26
1.26
0.44
0.45
1.03
0.88

89.6
81.3
10 .1
68. 9
10.6
?o o

78.5
89.2
83.0
'78.2
7r.1
16.4
80.1
7 6.4

87 .4

0.65-0.89
0.6s-0.89
r .32-t .7 8

t.32-1.78
L.32-L.18
0.43-0.59
0.43-0.59
0.43-0.59
0.43-0. s9
1.05-1.43
1.05-1.43
0.37-0.51
0.37-0.51
0.88-1.20
0 .1 6-L .02

h..i#r s:'ii; e-it"Jtai'rJs:-



ORGAT.IICS AI{ALYSIS DATA SHEET
Dioxins/Furans by EPA 16138
Page 1 of 1

Lab Sample ID: OPR-030712
LIMS ID: 12-345'7
Matri-x: Soil-
Data Release Authorizedr\tw
Reported: 03 / 21, / 1,2

Date Extracted: 03/01 /12
Date Anal-yzed: 03 /14 /1,2 1,5: 41
Instrument,/Anal-vst : AS1 /PK
Acid CJ-eanup: Yes
SiIica-Carbon Cleanup: No

Analyte

AIssnstb@
INCORPORATED

SaupJ-e ID: OPR-03O7L2

QC Report No: UKOO-Landau Associ-ates, Inc.
Project: Cornwall- Avenue LFlInterim Action

001020.400.410
Date Sampled: NA

Date Received: NA

Sample Amount: 10.0 g-dry-wt
Final- Extract Volume: 20 uL

Dilutlon Factor: 1.00
Sifica-FIorisil- Cleanup: Yes

Ion Rati-o Ratlo Limits RL Resul-t

2,3,'7, 8-TCDF
2,3 ,1, 8-TCDD
I,2,3,7,8-PeCDF
2,3,417r8-PeCDF
!,2,3,7, 8-PeCDD
!,2,3,4r 7,8-HxCDF
L,2,3,6,7 ,8-HxCDF
2 , 3 , 4 , 6 , 7 , 8 -HxCDF
I , 2 , 3 ,7 , 8 , 9-HxCDF
I,2,3,4, 7, 8-HxCDD
1,2,3,6,7r 8-HxCDD
L, 2 , 3 ,7 , 8 . 9-HxCDD
r,2,3, 4 , 6, J, 8-HpCDF
)., 2, 3, 4,'7, 8, 9-HpCDF
I,2,3,4,6,7r8-HpCDD
OCDF
OCDD

I]nmn l narra Crn-r Jup

0.'7 4

0.78
1.51
r.49
1.55
1.19
1.19
7.27
r.23
r.25
r.25
r.23
r.02
r.02
1.10
0.87
0.87

EDL

0.65-0.89
0.6s-0.89
L .32-7 .7 I
t.5z-r. t6
7 .32-I .'7I
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
.1. Uf,--1.4J
1.05-1.43
0.88-1.20
0.88-1.20
0.88-1.20
0 .16-I .02
0.7 6-1,.02

RL

1.00
1.00
2.00
1.00
1.00
2.00
2.00
2 .00
2 .00
2 .00
2.00
2.00
2 .00
2.00
2.00
5.00
5.00

W/O EMPC

19.5
]-9.6
99.0
96. s

100
98.3
96.L
97 .8

100
101

98.2
99 .6

_L.l- o
98 .4
99. 5
r17
203

WITH EMPC

Total- TCDF
Total- TCDD
Total PeCDF
Tota]- PeCDD
TotaI HxCDF
Totaf HxCDD
't Aitt Hnt tlk

Totaf HpCDD

1.00
1.00
2.00
1.00
2 .00
2 .00
2.00
2 .00

Panarl- arl i n ^^ /^

2L.L
L9 .6

202
100
395
299
215

99.5

2r .5
20.7

205
101

100

: i;-'' i&iF. L*i+":iif'a-*. --L.J t k r,F ff^l 0L:'p rJl;,r,t4nf ',rJ' +*P



ORGANICS AI{AI,YSIS DATA SHEET
Dioxins/Furans by EPA 16138
Page 1 of 1

r,.an semnrF rr,: ()HK-UJUi l-z
LIMS ID: 12-3457
Matrix: Soif
Data Rel-ease AuthorizeO\NNJ
Reported: 03 / 2L / 1,2

Date Extracted: 03/0'7 /12
Date AnaJ-yzed:, 03/1,4 /1,2 15: 41
-Lns!.rumenE. /Ana.l.vst. : A5 I / PK

Analyte

ANALYTICAL(A
RESOURCES \!Z
INCORPORATED

Sanple ID: OPR-030712

QC Report No: UKOO-Landau Associates, Inc.
Project: Cornwall- Avenue LFlInterim Action

001020.400.470
Date Sampled: NA

Date Received: NA

Sample Amount: 10. O g-dry-wt
Final- Extract Vol-ume: 20 uL

Dilution Factor: 1.00

Ion Ratio Ratio Limits Resul-t Limits

L3C-2,3,7,
L3c-2,3,1,

t -t 
Jt

L3C-2,3, 4,
13c-1,2,3,
13C-1,2,3,
13C-1 ,2,3,
L3C-2,3, 4,

' 

L, J,

13c-1,2,3,
13C-1 ,2,3,
13C-1,2,3,
13c-1,2,3,

t -, Jt

13C-OCDD

3lcr4-2,3,

8-TCDF
8-TCDD
-7 Q - Daf'fiE
' f v L evuL

' I v LveuL

7, 8-PeCDD
4, 7, 8-HxCDF
6,7,8-HxCDF
6,7,8-HxCDF
7,8, 9-HxCDF
4, 7, 8-HxCDD
6,7,8-HxCDD
4,6,7, 8-HpCDF
4,J,8,9-HpCDF
4 , 6,7, 8-HpCDD

7, 8-TCDD

0.65-0.89
0.65-0.89
r.32-r.18
L.32-L.18
L.32-7.18
0.43-0.59
0.43-0.59
0.43-0.59
0.43-0.59
1.05-1.43
1.05-1.43
0.37-0.51
0.37-0.51
0.88-1.20
0.7 6-L.02

0 .16
0 .16
1.55

1.58
0.52
0.54
0 .52
0 .52
I.25
r .26
0 .44
0.43
r_.06
0.89

88.8
87.0
'74.4
1r.2
76.0
82 .0
86.0
80.7
74.0
88.4
90.2
71 .6
71.0
82 .9

89 .2

24-169
25-r64
24-r85
21--I7 8

25-r8r
26-r52
26-L23
28-r36
29-L47
32-L4I
28-1,30
28-r43
26-138
23-L40
11-I5"7

35-197

PannrfaA i n Par^an'|- Panarrarrr

i i!r'r"F+-F f*-+ii+E3Ti,"i '*t*i E 1 tLi tf,J . 49iP dl"i $,,f a, y '*



ORGANICS AI.IAIYSIS DATA SIIEET
Dioxins,/Furans by EPA 15138
Page 1 of 1

T,:lr S:mnl e TII: OPR-030712
LIMS ID: 12-3451
Matrix: Soi-l-
Data Release Authorized: \N
Reported: 03/2I/I2

Date Extracted: 03/01 /12
Date Analyzed: 03/1,4/1,2 ),5: 47
f nstrument/AnaIyst : AS1/PK

Analyte

ANALYTICALI'F;'
RESOURCES \!Z
INCORPORATED

Sanple ID: OPR-03O7L2

QC Report No: UKOO-Landau Associates, Inc.
Project: Cornwall- Avenue LF,/Interim Action

001020.400.470
Date Sampled: NA

Date Received: NA

Sample Amount: 10.0 g-dry-wt
Final Extract Vol-ume: 20 uL

Dil-ution Factor: 1.00

Spiked Poanrrarrr Limi-tsOPR

2,3,'l ,8-TCDF
2,3,7, 8-TCDD
!,2,3 | 7, 8-PeCDF
2,3,417r8-PeCDF
I,2,3,7,8-PeCDD
r,2,3,4r 7,8-HxCDF
!,2,3,6,7,8-HxCDF
2,3,4,6,f,8-HxCDF
L,2,3,7r 8,9-HxCDF
I,2,3,4, 7, 8-HxCDD
L,2,3,6,7,8-HxCDD
L,2 , 3 ,7 , 8 , 9-HxCDD
L,2,3,4,6,'7,8-HpCDF
!r2r3,4,'7,8.9-HpCDF
L,2,3,4,6,'7,8-HpCDD
OCDF
OCDD

19.5
t9 .6
99. 0
96. s
100
98.3
vo. .l-

9'7 .8
r_00
101
98.2
99 .6
116
98 .4
99.5
L7L
203

9'7 .5
98.0
99.0
96.5

100
98.3
96.L
91 .8

100
101

98.2
99 .6

-L.LO
98 .4
99. s
85.s

L02

30- 1 60
30-160
30- 1 60
30- 1 60
30-160
30-160
30-160
30- 1 60
30-160
30-160
30- 1 60
30-160
30-160
30-160
30-160
30-160
30-160

20 .0
20 .0
100
100
100
100
100
100
100
100
100
100
100
100
100
200
200

Pannri-arl in nn/nLvs f r1 yYl Y

F ir,*,"r*3$ ! H-4i,*F,sr."..rr:



4DF - FORM IV-HR CDD

CDD/CDF METHOD BLANK SUMMARY
HIGH RESOLUTION

Blank No.

UKOOMB

Lab Name: AIIALYTICAL RESOURCES, INC. Contract: LANDAU

Lab Code: UK00 Project: CORNWALL AVE.

Matrix: (Soil/Water/Ash/Tissue/Oi1) SOIL Lab Sample ID: UKOOMB

Sample wtlvol: 10 (g/ml) g Lab File rD: 12031405

Water Sample Prep: (sep/spe) Date Received: 02-FEB-12

GC Col-umn: RTX-DIOXIN2 ID: 0.25 mm DaLe Extracted: 07-MAR-I-2

InstrumenE ID: AUTOSPECI- Dat,e Analvzed. I-4-MAR-12

Client Sample No. Lab Sample ID Lab File ID Date Analyzed

UKOOOPR UKO5OPR 1203t406 03lr4lt2
CA-LF-IPAI-O2OTII2A UKOOA 1203r407 03/ 4/t2
CA-LF-IPAI-O2OI5I2B UKOlA 1203 1408 031 4/12
CA-LF-IPAI-O2OT5I2C UKOlB t2031,409 03/ 4t12
CA-LF-IPA2-O2O24I2D UKO2A t203r410 031 4l12
CA-LF-IPA2-O2O24I2E UKO2B 1203r4rr 03/ 4/t2
CA-LF-IPAI-O2OI5I2B UKO1A 5X t203t504 031 5l12
CA-LF-IPAI-O2OI5I2C UKO1B 5X 1 203 I 505 03/ 5/t2
CA.LF-IPA2-O2O24I2D UKO2A 5X t203rs06 03/ts/12

FORM V-HR CDD-r- DLM-02.2 (1-2/ 09)

rtJil q'fi*i'*;, dt!'d-rH-isl3'll*



ORGAIIICS AI.IALYSIS DATA SHEEI
Dioxins/Furans by EPA 15138
Page 1 of 1

Alsiff:eb@
INCORPORATED

Sample ID: MB-030712

QC Report No: UKOO-Landau Associates, Inc.
Project: Cornwall Avenue LFllnterim Actj-on

001020.400.4'70
Date Sampled: NA

Date Received: NA

Sample Amount: 10.0 g-dry-wt
Final Extract Volume: 20 uL

Dilution Factor: 1.00
Silica-Fl-orisil Cfeanup: Yes

Lah \amht6 ttt.

LIMS ID z t2-34
Matrix: Soil-
Data Rel-ease Authori
Reportedl. 03/21/12

MB-030712
51

zea:\t\lW

Date Extracted: 03/07 /L2
ll:lA aha | \rrad. ll < t

J-Eu. vJ/LatLL La.Jt

I ncrrllmanr /an2 | \rsE: lL\51/HK
. yes

Sifica-Carbon Cleanup: No

An: I rufa Ion Ratio Ratao Lrmrts EDL RL Resul-t

2 ? 1 Q-.FanE

2,3,7,8-TCDD
12??Q-Da/-DELf 

-t 
Jt

2,3, 4, 7, 8-PeCDF
1r??Q-DaannLr-tJt trv Leveu

L,2,3,4 , 7, 8-HxCDF
r , 2 , 3 , 6, 7 , 8 -HxCDF
2,3 , 4, 6,7 ,8-HxCDF
L,2,3,f ,8,9-HxcDF
L,2,3r4,f,8-HxCDD
r,2,3,6r 7,8-HxCDD
I , 2 , 3 ,7 , 8 , 9-HxCDD
r,2, 3, 4 , 6,'7, 8-HpCDF
L,2,3, 4 ,'7 ,8, 9-HpCDF
rr2,3,4,6r'7,8-HpCDD
OCDF
OCDD

IJnmn l nnrra Crn,* wUp

0.65-0.89
0.6s-0.89
7 .32-] .7 8
1 .32-L .18
r .32-1 .7 I
1.0s-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1.05-1.43
1. U5-1.4J
1.05-1.43
0.88-1.20
0.88-1.20
0.88-1.20
0 .7 6-L.02
0.1 6-r.02

RL

0.
0.
0.

0
0
0

0L02 1.00
0230 1. 00
014 3 2 .00

1.00
02L9 1.00
02L'7 2 .00
0196 2.00
0227 2.00
0364 2.00
0288 2.00
0300 2.00
0318 2.00

2.O0
0444 2.00
0397 2.00
0810 5.00

5.00

W/O EMPC

0.0102 U

0.0230 u
0.0143 U
0.0360 JEMPC
0.02L9 U

0.02L1 U

0.0196 U

0.0227 U

0.0364 U

0.0288 U
0.0300 u
0.0318 U
O. O68O JEMPC
0.0444 U

0.0397 U

0.0810 u
0.334 J

WITH EMPC

l. 91

L.26

0.83

0.
0.
0.
0.
0.
0.
0.
0.

EDL

Totaf TCDF
Total- TCDD
Total- PeCDF
Totaf PeCDD
Total- HxCDF
Total- HxCDD
Total HpCDF
Total- HpCDD

0.0102
0.0230

0.02]-9
0.0364
0.0318

0.0397

< 0.0102
< 0.0230
< 0.0143
< 0.02]9
< 0.0364
< 0.0318
< 0.0444
< 0.0397

1.00
1.00
2 .00
1.00
2 .00
2 .00
2 .00
2 .00

Ponnrl-arl ir rn/nuve rla yYl Y

0.0360

0.0680

U

U

U

U

U

U

U

U

i 9Ai_ f,.+F+ - F,r+f €4r i. R. 4:-+ i&,,ir " ft-rD u."n u# t"-P t



ORGANICS A}TAIYSIS DATA SHEET
Dioxins/Furans by EPA 16138
Page 1 of 1

Lab Sample ID: MB-030712
LIMS ID: L2-3451
Matrix: Soil-
Data Refease Authorized:
Reported : 03 / 2I / 12

Date Extracted: 03/0'7 /L2
Date Anal-yzedz 03/14/12 14:.51
INSITUMENE/ANAJ-VSE : A5.L / HK

Analvte

Arsbfis*@
INCORPORATED

Sample ID: MB-030712

Report No: UKOO-Landau Associates, Inc.
Project: Cornwal-l Avenue LFlInterim Acti-on

001020 .400.470

QC

UA LC
n-+^

| 1na_L

Sampled: NA
Received: NA

Qrnnl a Amarrn]- .

Extract Vol-ume:
Dil-ution Factor:

1A A a-Arrr-rr+rv.v Y v!)f

20 uL
1.00

LimitsIon Ratio Ratio Limits Resul-t

1?a_t ? ? Q-rIlanE
, J, t,

11.a-) ? ? Q-Tann
, J' t,

1?.-1.2-?- 7-R-PoCDF
, 

-, 

J'

L3C-2,3,4,7,8-PeCDF
13C-1,2,3,7,8-PeCDD
1 3c- 1 , 2 , 3 , 4 , 7 , 8 -HxCDF
13c-1, 2, 3, 6, 7, 8-HxCDF
I3C-2,3, 4,6, 7, 8-HxCDF
1 3C- 1 , 2 , 3 , 7 , 8 , 9-HxCDF
1 3C- 1 , 2 , 3 , 4 , 7 , 8 -HxCDD
l_3c-1, 2, 3, 6, 7, 8-HxCDD
13C-1, 2, 3, 4, 6,'7, 8-HpCDF
13C-1, 2, 3, 4,J, 8, 9-HpCDF
13C-1, 2, 3, 4, 6,'7, 8-HpCDD
13C-OCDD

37Cr4-2,3,7,8-TCDD

78
16
55
56
58
52
53
52
51
2"7

26
44
44
04
90

0.65-0.89
0.65-0.89
1-.32-1.18
L.32-L.78
L.32-1.18
0.43-0. s9
0.43-0.59
0.43-0.59
0.43-0.59
1.05-1.43
1.05-1.43
0.37-0.51
0.37-0.51
0.88-1.20
0 .7 6-L .02

24-L69
25-L64
24-785
2L-1,18
za-16r
26-L52
zo- LzJ
28-L36
29-L47
32-L4L
28-130
28-1,43
26-L38
23-740
L'7 -L57

35-1 97

88.6
86.6
74.4
68.8
7 4.8
84 .4
88.8
83.0
72.6
92.O
91_ .9
71.8
68.5
83.2
61 .3

89.5

Panarl-aA i n Paraonf Ponnrzarrr

u.iilu a-it'*;r k-,i{si.i"i"",}-i-.r



5DFA _ FORM V-HR CDD-1
CDD/CDF WINDOW DEF]N]NG MIX (WDM) SUMMARY

HIGH RESOLUTION

Standard No.

Lab Name: ANALYTICAL RESOURCES, INC.

Lab Code: UK00

GC Column: RTX-DIOXIN2 ID: 0.25 mm

InsErument TD: AUTOSPEC1

Contract: LAItrDAU

Praicct. CORNWALL AVE.

Lab File ID: ]-203]-402

Dat,e Ana1yzed. 14-MAR-l-2

Time Analyzed': 1145

cDD/CDF
RT First
Eluting

RT LasT
Eluting

TCDD 22.7s 26 .1,7

TCDF 2t 51 26 .42

PeCDD 27.89 30.99

PeCDF 26.24 31.35

HxCDD 33.04 35.72

HxCDF 32 25 36 18

HpcDD 38.74 39.89

HpcDF 38.23 40 7t

DLM-02 .2 (rZ / s91 FORM V-HR CDD-1

uii"aa-irr'-; tr;Hitul"F'i:F;;



5DFB - FORM V-HR CDD-2
CDD/CDF CHROMATOGRAPHTC RESOLUTTON SUMMARY

HIGH RESOLUTION

Standard No.

TETRA ISC

Lab Name: ANALYTICAL RESOURCES, INC. Contract: LAIIDAU

Lab Code: UK00 Project: CORNWALL AVE.

GC Column: RTX-DIOXIN2 ID: .25 mm Lab Fil-e ID: 12031403
Instrument fD:
AUTOSPECI- Date Analvzed,: I-4-MAR-12

Time Anal y""a, L237

Percent Valley determinat,ion for RTX-DIOXIN2 column -
For the col-umn performance sofution beginning L2-hour period:

1278-TCDD/2379-TCDD: 2I.4

Quality Control (QC) Limit,s:

Percent Va1ley between the TCDD isomers must be less than or egual Eo 252

Percent Val1ey determination for RTX-DIOXIN2 column -
For Lhe column performance solutj-on beginning 12-hour period:

3467-TCDF /237e-TCDF . 17.7

QC Limits:
Percent Valley between the TCDD/TCDF isomers must be less than or equal Eo 25?

FORM V-HR CDD-2 DLMO2.2 (1,2/09)

; F;i,, j' 4+ ra,s. i-:+ F-Tv f,3 ! ; 6fa
e..'ti i i^ h*"* ffi-, ri.r 4r*/ e;; ;+ lii



5DFB - FORM V-HR CDD-3
CDD/CDF ANALTYICAL SEQUENCE SUMMARY

HIGH RESOLUTION

Lab Name: ANALYTICAL RESOITRCES, INC. ContracE: LANDAU

Lab Code: UK00 Project: CORNWALL AVE.

GC Cofumn: RTX-DIOXIN2 ID: 0.25 mm Instrument fD: AUTOSPEC1

Init. CaIib. Dat,e (s) : 15-FEB-11

Init: calib. Times: I7:54 to 22:2L

The Analytical Sequence of standards, sampl-es, blanks, and Laboratory Control Samples
(LCS) is as foflows:

Client Sample
No.

Lab Sample ID LA.tf T']-l-E ID
Date

Analyzed
'r'l_me

Analyzed
16804 CS3 t203t402 03/14/12 1l-4 5

1929-2 TETRA ISC 12031403 03/14/12 L237

UKOOMB UKOOMB t203t405 03/t4/t2 L+3 I

UKOOOPR UKOOOPR 12031406 03/t4/12 t547

CA.LF-IPAI-O2OIII2A UKOOA t203t407 03/I4lt2 L540

CA-LF-IPAI-O2OI5I2B UKOlA 1203 1408 03/14/12 1733

CA-LF-IPAI-O2OI5IzC UKOlB 12031409 03lr4lt2 L6Z I

CA-LF-IPA2.O2O24I2D UKO2A t203t4r0 03/14/t2 L>ZU

CA-LF-IPA2-O2O24I2E UKO2B t203t411 03/14/12 201_3

16804 CS3 1203r4t2 03n4n2 Z LUO

DLM02 .2 (1,2/ Oe) FORM V-HR CDD-3

f iir F,#d.# ' l-q{#.!-*i - -
1L-* $'*rrH 1{'-it ' S-r tt-JF *.J * Y s



5DFB - FORM V-HR CDD-3
CDD/CDF A}TALTYTCAL SEQUENCE SUMMARY

HIGH RESOLUT]ON

Lab Name: AItrALYTICAL RESOURCES, INC. Contract: LANDAU

Lab Code: UK00 Project: CORNWALL AVE.

GC Column: RTX-DIOXIN2 ID: 0.25 mm Instrument ID: AUTOSPECI-

Init. Calib. Date (s) : l-5-FEB-l-1-

Init: Cal-ib. Times : I7 : 54 to 22:2L

The Analytical Seguence of standards, sampl-es, blanks, and Laboratory Control Samples
(LCS) is as fol-]ows:

Client Samp1e
No.

Lab Sample ID Lab File ID Date
Analyzed

'r'l_me

Anal-yzed
16804 C53 1203t502 03lt5lt2 0941

t929-2 TETRA ISC I 203 I 503 03/15/12 L032

CA-LF-IPAI-O2OI5T2B UKOIA 5X 1203r504 03l15t12 113 7

CA-LF-IPAI-O2OI5I2C UKO1B 5X r203 I 505 03/15l12 t227

CA-LF-IPA2-O2O24I2D UKO2A 5X t203r506 03/1s/12 L32r

16804 CS3 1203t509 03l15lt2 1500

DLMO2.2 (1,2/09) FORM V-HR CDD-3



Custom Report

Lab Name:

Lab Code:

TO No.:

GC Column:

lnstrument lD:

Init.Calib.Date CSL:

Init.Calib.Date CS1:

Init.Calib.Date CS2:

Init.Calib.Date CS3:

Init.Calib.Date C54:

Init.Calib.Date CS5:

Page I of I

USEPA

6DFA - Form VI-HR CDD-1

CDD/CDF INITIAL CALIBRATION RESPONSE FACTOR SUMMARY
HIGH RESOLUTION

ARI

UKOO

RTX-DIOXIN2

AUTOSPECl

15-Feb-12

15-Feb]12

15-Feb-12

15-Feb-'l2
'15-Feb-12

1 5-Feb-1 2

Contract:

Case No.:

SDG No.:

lD (mm):

Init.Calib.Time CSL:

Init.Calib.Time CS1:

lnit.Calib.Time C52:

lnit.Calib.Time CS3:

Init.Calib.Time C54:

Init.Calib.Time C55:

LANDAU

CORNWALL AVE.

.25

17:54:44

18:48:03

19:41:15

20:34:33

21:.27:45

22:21:04

(1) The RRF rs calculated based on the labeled analog
(2) The relative response factor (RRF) is calculated based on the labeled analogs of the other two HxCDDs.

Target Analytes
RRF

Mean RRF % RSD QC LimitscsL csl cs2 cs3 cs4 cs5
2378-TCOD 1.15 0.98 1.00 1.02 1.02 1.02 1.03 5.8 20.o

2378-TCDF 0.84 0.84 0.84 0.83 0.88 0.89 0.85 28 20.0

12378-PeCDF 0.96 0.87 0.89 0.90 0.91 0.95 091 J.Y 20.o
'12378-PeCDD 1.04 0.97 0.95 0.96 0.97 1.00 0.98 3.3 20.0

23478-PeCDF 0.88 0.94 0.92 0.93 0.95 0.96 0.93 3.1 20.0

123478-HxCDF 1.05 1.07 1.09 1.10 1.'t2 1.13 1.09 2.6 20.0

123678-HxCDF 1.06 1.05 1.06 1.08 1.07 1.10 1.07 1.8 20.0

1 23478-HxCDD 0.99 0.96 0.94 0.98 0.97 0.97 0.97 200
1 23678-HxCDD 0.88 0.93 0.90 0.90 0.95 0.93 0.91 2.7 20.0

123789-HxCDD' 0.86 0.86 0.86 0.89 0.89 0.89 0.88 1.9 200
234678-HxCDF 1.04 1.08 't.07 1.08 1.08 1.11 1.08 2.2 20.0

123789-HxCDF 0.95 1.00 1.00 1.00 1.04 1.04 1.01 3.4 20.o

1234678-HpCDF 't.28 1.17 1.22 1.26 1.24 't.28 1.24 3.2 20.0

1234678-HoCDD 1.02 0.99 1.00 0.99 1.00 1.02 1.00 1.5 20.0

1234789-HpCDF 1.19 1.20 1.22 1.26 1.27 1.27 1.24 z.v 20.0

OCDD 0.95 0.97 0.96 0.99 0.99 1.01 0.98 2.1 20.0

nnncl 1.02 1.10 1.08 1.13 1 .18 1.23 1.'t2 6.8 20-0

Labeled Compounds
RRF

Mean RRF % RSD QG Limits
csL csl cs2 cs3 cs4 cs5

13C-2378-TCDD 0.95 0.94 0.91 0.91 0.93 1.06 095 5.9 20.0

1 3C-1 2378-PeCDD 0.69 0.71 0.68 0.68 0.73 0.86 0.72 9.5 20.0

1 3C-1 23478-HxCDD 1.03 1.02 1.04 1.00 1.02 1.04 1.03 1.4 20.0

1 3C- l 23678-HxCDD 1.11 1.10 't .13 1 't0 108 1.08 1.10 1.8 200
1 3C-1 234678-HpCDD 0.75 0.75 0-77 0.76 0.78 o.77 0.76 1.6 20.0

13C-OCDD 0.56 0.56 0.59 0.61 0.65 0.68 0.61 8.1 20.0

13C-2378-TCDF 1.48 't.42 1.39 1.40 1.42 1.57 1.45 4.8 20.0

1 3C-1 2378-PeCDF 1 .13 1.14 1.11 1.11 1.17 't.37 1.17 8.4 20.0

1 3C-23478-PeCDF 1.06 't.07 1.04 1.03 1.10 1.31 1.10 9.6 20.0

1 3C-1 23478-HxCDF 1.28 1.26 1.31 1.27 't.27 1.22 1.27 2.1 20.0

1 3C-1 23678-HxCDF '1.45 't.40 1.47 1.42 1.42 1.34 1.42 3.2 20.0

1 3C-234678-HxCDF 1.26 1.26 't.29 1.27 1.28 1.24 1.27 1.4 20.0

1 3C-1 23789-HxCDF 0.99 1.01 't.02 1.05 1.02 1.06 1.03 2.4 20.0

1 3C-1 234678-HpCDF 0.98 1.01 1.01 0.98 1.02 0.98 1.00 1.9 20.0

1 3C-1 234789-HpCDF 0.65 0.67 0.68 0.68 0.70 0.72 0.68 3.6 20.0

file://C:\Documents and Settings\peter\Local Settings\Temp\HtmlRpt.htm {ir,iffitr: : #iffifrW2$l2



Custom Report

Lab Name'

Lab Code.

TO No.:

GC Column.

lnstrument lD:

Inrt Calib.Date CSL.

lnit.Cahb.Date CS1'

Inrt Calib Date CS2

lnit.Cahb.Date C53:

lnit.Cahb.Date C54.

Init Cahb Date CS5

Page 1 of I

USEPA

6DFB. Form VI-HR CDD-2

CDD/CDF INITIAL CALIBRATION ION ABUNDANCE RATIO SUMMARY
HIGH RESOLUTION

ARI

UKOO

RTX-DIOXIN2

AUTOSPEC.I

15-Feb-12

15-Feb-12

15-Feb-12

'15-Feb-12

15-Feb-12

15-Feb-12

Contrac{:

Case No.:

SDG No.:

lD (mm)

Init.Cahb.Time CSL

Inil Cahb Time CSI
Init.Calib.Time CS2.

Init.Calib.Time C53
Init Cahb Trme CS4

Init.Calib.Trme C55

LANDAU

CORNWALL AVE

z5

'17.54 44

18 48.03

19 41 15

20'34'33
21 27 45

22.21 04

Target Analytes Selected lons
lon Abundance Ratio

Ratio Flag
Ratio QC
Limits'csL cs1 cs2 cs3 cs4 cs5

2378-TCDD 320t322 o.77 0.72 0.79 0.75 0.79 o77 065-089
2378-TCDF 304/306 o.77 0.72 u. /6 o.74 o.74 0.76 0.65 - 0 89

1237$-PeCDF 3401342 .oI 1.53 .t E? 't.52 1.52 'I E? 1.32 - 1 .78

12378-PeCDD 356/358 59 144 .t 6a 1.54 1.52 ItE 132-178
2347$-PeCDF 340R42 qa {Ee 1.52 {qn 1.53 1.52 132-178
123478-HxGDF 374t376 .20 1.26 1.23 't.20 1.2',|, 1.24 105-143
123678-HxCDF 374t376 19 1.19 1.21 1.19 1.1 I 1.21 1.05 - 1.43

123478-HxCDD SJVISVZ .39 123 123 1.23 1.25 1.24 105-143
123678-HxCDD 390/392 22 14q 1.27 1.22 't.27 1.24 1 05 - 1.43

123789-HxCDD 390/392 16 1.19 1.26 124 1.25 1.23 1.05 - 1.43

234678-HxCDF 3741376 1q 119 122 1.19 't.22 1.22 1.05 - 1.43

123789-HxCDF 374t376 25 1.26 1.24 1.18 122 1.22 1.05 - 1.43

1234678-HpCDF 408t4't0 .09 097 noo 0.99 1.00 1.01 0.89 - 1.21

1234678-HoCDD 424t426 01 101 1.01 1.03 1.05 1At 0.89 - 1.21

1234789-HpCOF 408t4'.t0 0.89 0.95 099 1.01 0.98 1.01 089-121
OCDD 458t460 0.84 086 091 0.88 0.86 0.89 076-102
OCDF 4421444 0.88 nn4 088 nno 0.88 089 0.76 - 1 02

Labeled Gompounds Selected lons
lon Abundance Ratio

Ratio Flag
Ratio QC

LimitscsL cs1 cs2 cs3 cs4 css
13C-2378-TCDD 332t334 U. TO 077 078 077 0.78 078 0.65 - 0.89

'l3C-12378-PeCDD 368/370 157 1.59 1.62 156 lEa 157 132-178
1 3C-123478-HxCDD 40?/404 1.26 125 125 126 126 lzo '1 05-143
1 3C-123678-HxCDD 40z404 1.25 121 127 1.22 1.24 1.24 1.05 - '1.43

'l3C-'1234678-HpCDD 436t438 106 103 1.03 1.05 107 1.O4 0 89 - 1.21

13C-OCDD 470t472 0.88 088 089 091 090 0.88 0.76 - 1.02

13C-2378-TCDF 316/318 0.78 080 076 076 0.77 0.77 065-089
13C-12378-PeCOF 352t354 1.57 1.57 1.56 1.55 1.56 1.56 132-'t78
13C-23478-PeCDF 352RU 157 156 't.52 157 156 Itt 1.32 - 1.78

1 3C-1 23478-HxCDF 384/386 0.52 052 0.52 0.52 0.52 0.52 043-059
'l3C-123678-HxCDF 384/386 051 0.51 0.52 uaz 053 0.52 0 43 - 0.59

1 3C-234678-HxCDF 384/386 052 052 0.52 0.52 052 n6q 0.43 - 0 59

1 3C-1 23789-HxCDF 384/386 0.54 0.53 0.52 0.51 0.52 o.52 043-059
1 3C- 1 234678-HDCDF 418t420 045 0.45 045 0.45 0.46 045 0.37 - 0.51

1 3C- 1 234789-HoCDF 418t420 0.46 0.46 0.46 0.46 0.46 0.45 037-051

Intemal Standards Selected lons
lon Abundance Ratio

Ratio Flag lon Ratio QC
LimitscsL csl cs2 cs3 cs4 cs5

13C-1234-rCDD 332t33/, 0.79 078 079 078 079 n70 0 65 - 0.89

1 3C-123789-HxCDD 4024u 1.20 1.25 1.24 1.23 't.24 1.24 105-143
reoresent :t1 5% windor,v around the theoretrcal ion anv analyle In anv

not mee,t the ion abundance ratro QC lim[ by placing an asterisk in the flag column
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Custom Report

Lab Name:

Lab Code'

TO No.:

GC Column:

lnstrument lD:

Date Analysed

lnit.Calib.Date:

Page I of3

USEPA

TDFA . Form Vll-HR CDD-1

CDD/CDF CONTINUING CALIBRATION SUMMARY

HIGH RESOLUTION

ARI

UKOO

RTX.DIOXIN2

AUTOSPECl

14-MaG12

1 5-FEB-12

Contract:

Case No.:

SDG No.:

lD (mm).

Lab File lD.

Time Analysed

Init.Calib.Time:

LANDAU

CORNWALL AVE.

.25

12031402

11:45:50

Target Analytes ielected lons RRF Mean RRF oloD o/oD Flag* lon Ratio Ratio Ftag#
Ratlo QC

Limits

2378-TCDD 320t322 1.00 1.03 -3.2 0.83 0.65 - 0.89

2378-TCDF 304/306 0.84 0.85 1.8 0.74 0.65 - 0.89

1 2378-PeCDF 340t342 0.86 0.91 -5.3 1.48 1.32 - 1.78

12378-PeCDD 356/358 0.95 0.98 -3.2 1.55 1 32 - 1.78

23478-PeCDF 340t342 0.91 0.93 1.7 1.50 1.32 - 1.78
'123478-HxCDF 374t376 1.08 1.09 -0.6 1.tI 1.05 - 1.43

123678-HxCDF 3741376 1.07 1.07 -0.5 1.20 1.05 - 1.43
'123478-HxCDD 390/392 0.95 0.97 1.4 1.22 1.05 - 1.43

123678-HxCDD 390/392 0.87 0.91 -4.8 1.23 1.05 - 1.43

123789-HxCDD 390/392 0.87 0.88 1.'l 1.24 1.05 - 1.43

234678-HxCDF 374t376 't.02 1.08 -5.1 1.18 1.05 - t.43

123789-HxCDF 374t376 1.01 1.01 0.0 1.20 1.05 - 1.43

1 234678-HpCDF 408t410 1.21 1.24 -2.8 1.01 0.89 - 1 .21

1234678-HDCDD 424t426 1.00 1.00 -0.6 1.05 0.89 1.2'l

1 234789-HpCDF 408t4',t0 1.21 1.24 -2.2 0.99 0.89 - 1.21

OCDD 458t460 0.97 0.98 1.0 0.89 0.76 - 1.02

OCDF 442t444 1.0s l.'t2 -t).3 0.88 0.76 - 1-02

Labeled Compounds ielected lonr RRF Mean RRF %D o/oD Flag# lon Ratio Ratio Flagf
Ratio QC

Limits

13C-2378-TCDD 332t334 0.94 0.95 1.2 0.75 0 65 - 0.89

1 3C-1 2378-PeCDD 368/370 0.64 o.72 12.2 1.59 1 .32 - 1.78

| 3C-'123478-HxCDD 402t404 't .03 1.03 0.0 't.26 r.05 - 1.43

1 3C-123678-HxCDD 402t404 't.13 1 .10 2.7 't.25 1.05 - 1.43

1 3C-1 234678-HpCDD 436t438 0.76 0.76 -0.8 1.03 0.89 - 1.21

13C-OCDD 4701472 0.56 0.61 -7.3 0.90 0.76 - 1.02

13C-2378-TCDF 316/318 't.43 1.45 1.1 0.75 0.65 - 0.89
'l3C-12378-PeCDF 352t354 1.00 't.'t7 't5.2 1.55 1.32 - 1 .78

13C-23478-PeCDF 352t354 0.92 1.'t0 -'t6.4 't.54 1.32 - 1 .78

3C-123478-HxCDF 384/386 't.2'l 1.27 -4.3 0.51 0.43 - 0.59

3C-1 23678-HxCDF 384/386 1.35 1.42 -4.9 0.51 0.43 - 0.59

3C-234678-HxCDF 384/386 't.22 1.27 -3.7 0.53 0.43 - 0.59

3C-1 23789-HxCDF 384/386 0.96 1.03 -6.7 0.52 0.43 - 0 59

1 3C-1 234678-HpCDF 4181420 0.93 1.00 0.45 0 37 - 0.5'r

1 3C-1 234789-HpCDF 4't8t420 0.64 0.68 -6.8 0.45 0 37 - 0.51

Clean-up Selected lon! RRF Mean RRF %D o/oD Flagt lon Ratio Ratio Flagf
Ratio QC

Limits

lnternal Standarde Jelected lonr RRF Mean RRF %D YoD Flag# lon Ratio
lon Ratio

Ftaqil
lon Ratio QC

Limits

13C-1234-TCDD 332t334 NA NA NA NA 0.78 0.65 - 0.89

1 3C-1 23789-HxCDD 402t404 NA NA NA NA 1.24 1.05 - 1.43

(#) The laboratory must flag any analyte which does not meet the cnteria for Percentage Dfference (o/oD) or ron abundance ratro by placrng an astensk In the appropnate
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Custom Report

USEPA

TDFB - Form Vll-HR CDO-2

CDD/CDF CONTINUING CALIBRATION RETENTION TIME SUMMARY
HIGH RESOLUTION

Lab Name: ARI Contract: LANDAU

Lab Code: UK00 Case No.: CORNWALL AVE
TO No.: SDG No.:

GC Column: RTX-DIOX|N2 lD (mm): .25

lnstrument lD: AUTOSPEC1 Lab File lD: '12031402

Date Analysed 14-MaF12 Time Analysed 11:45:50
lnit.Calib.Date: 15-FEB-'12 Init.Calib.Time:

Target Analytes RRI RT

2378-TCDD 1.00 25.57

2378-TCDF 1.00 24.94

1 2378-PeCDF 1.00 29.00

12378-PeCDD 1.00 30.58

23478-PeCDF 1.00 30.34

123478-HxCDF 1.00 33.9s

123678-HxCDF 1.00 34.1 0

123478-HxCDD 1.00 35.1 6

1 23678-HxCDD 1.00 35.30

1 23789-HxCDD 1.01 35.72

234678-HxCDF 1.00 35.06

123789-HxCDF 1.00 36.1 I
1234678-HDCDF 1.00 38.23

1234678-HpCDD 1.00 39.89

1234789-HpCDF 1.00 40.71

OCDD 1.00 45.25

OCDF 1.01 45.51

Labeled Compounds RRI# RT

13C-2378-TCDD 1.03 25.54

1 3C-1 2378-PeCDD 1.23 30.56

I 3C-1 23478-HxCDD 0.98 35.15

1 3C-1 23678-HxCDD 0.99 35.27

1 3C-1 234678-HpCDD 't.12 39.88

13C-OCDD 1.27 45.23

13C-2378-TCDF t.0l 24.93

13C-12378-PeCDF 1.',t7 28.98

1 3C-23478-PeCDF 1.22 30.32

1 3C-1 23478-HxCDF 0.95 33.94

1 3C-1 23678-HxCDF 0.95 34.08
'l3C-234678-HxCDF 0.98 35.03

1 3C-1 23789-HxCDF 1.01 36.16

I 3C-1 234678-HoCDF 1.07 38.21

1 3C-1 234789-HDCDF 1.'t4 40.69

Page 3 of3

Glean up Standard RRT# RT

Internal Standards RRl# RT

13C-1234-TCDD 0.00 24.76

1 3C-1 23789-HxCDD 0.00 35.70
(#) RRr =

file://C:\Documents and Settings\peter\Local Settings\Temp\FltmlRpt.htm tj6t,## | f#6ftffiQffX2



Custom Report

Lab Name:

Lab Code:

TO No.:

GC Column:

Instrument lD:

Date Analysed

lnit.Cahb.Date:

Page I of3

USEPA

TDFA - Form VII.HR CDD-1

CDD'CDF CONTINUIiIG CALIBRATION SUMMARY

HIGH RESOLUTION

ARI

UKOO

RTX-DIOXIN2

AUTOSPECl

14-MaF12

1 5-FEB-1 2

Contract:

Case No.:

SDG No.:

lD (mm):

Lab File lD:

Time Analysed

lnit.Calib.Time:

LANDAU

CORNWALL AVE.

.25

12031412

21:06:48

Target Analytes ielected lonr RRF Mean RRF o/oD
Too FJagt lon Ratlo Ratlo Flagr

Ratio QC
Llmits

2378-TCDD 320t322 1.00 1.03 -3.5 0.81 0.6s - 0.89
2378-TCDF 304/306 0.83 0.85 -2.6 0.75 065-089

1 2378-PeCDF 340t342 0.87 0.91 -5.0 1.50 1.32 - 78

12378-PeCDD 356/358 0.96 0.98 -2.4 1.60 1.32 - T6

23478-PeCDF 340t342 0.91 0.93 -2.7 1.47 1.32 - 78

1 23478-HxCDF 3741376 1.07 1.09 1.9 1.17 1n4_ .43

123678-HxCDF 374t376 1.04 1.O7 -2.8 1.18 1 05- 43

123479-HxCDD 390/392 0.96 0.97 -0.4 1.23 1.05 - 43

123678-HxCDD 390/392 0.88 0.91 -4.3 1.22 1.05 - .43

1 23789-HxCDD 390/392 0.86 0.88 -2.0 1.23 1.05 - .43

234678-HxCDF 374t376 't.04 1.08 -3.1 1.17 1.05 - 43

123789-HxCDF 374t376 0.98 1.01 -2.5 1 .18 1.05 - 43
I 234678-HpCDF 408t4',t0 1.20 1.24 -3.3 0.99 0.89 - 21

1 234678-HpCDD 424t426 0.98 1.00 -2.8 1.03 0.89 - 21
'| 234789-HpCDF 408/4't0 1.18 1.24 -4.6 0.99 0.89 - .21

OCDD 458/460 0.95 0.98 -2.8 0.84 0.76 - 02

OCDF 4421444 1.07 1.',t2 -4.6 0.85 0.76 - .02

Labeled Compounds ielected lon! RRF Mean RRF o/oD
YoD Flag* lon Ratio Ratio Flag#

Ratio QC
Limits

13C-2378-TCDD 332t334 0.95 0.95 -0.4 0.76 0.65 - 0.89

1 3C-1 2378-PeCDD 368/370 0.64 0.72 11.7 1.56 1.32 - 1 .78

1 3C-123478-HxCDD 402t404 1.01 1.03 1.4 1.29 1.05 - 1.43

1 3C-1 23678-HxCDD 402t404 1.14 1.10 3.9 1.25 1.05 - 1.43

1 3C-1 234678-HpCDD 436t438 0.76 0.76 nn 102 0 89 - 1.21

13C-OCDD 470t472 0.58 0.61 -4.0 089 0.76 - 't.02

13C-2378-TCDF 316/318 1-46 1.45 0.6 0.78 0.65 - 0.89

1 3C- l 2378-PeCDF 352t354 1.01 1.'t7 -14.0 1.55 1.32 - 1.78

1 3C-23478-PeCDF 352t354 0.94 1 .10 -14.7 1.56 't.32 - 1.78

1 3C-1 23478-HxCDF 384/386 1.20 1.27 -5.2 o.52 0.43 - 0.59
1 3C-1 23678-HxCDF 384/386 1.40 1.42 1.2 0.52 0.43 - 0.59
'l3C-234678-HxCDF 384/386 1.22 1.27 -4.1 0.52 0.43 - 0.59
1 3C- l 23789-HxCDF 384/386 0.98 1.03 4.4 0.53 0.43 - 0.59

1 3C-1 234678-HoCDF 418t420 0.93 1.00 -6.7 0.44 0.37 - 0.51

1 3C-1 234789-HpCDF 4't8t420 0.66 0.68 '4.0 0.45 0.37 - 0.51

Clean-up ielected lons RRF Mean RRF o/oD o/oD Flag# lon Ratio Ratlo Flag#
Ratio QC

Limits

Internal Standards ielected lonr RRF Mean RRF %D o/oD Flag* lon Ratio
lon Ratio

Flao#
lon Ratio QC

Limits

13C-1234-TCDD 332t334 NA NA NA NA 0.78 0.65 - 0.89
'| 3C-123789-HxCDD 402t404 NA NA NA NA 1.24 1.05 - 1.43

(#) The laboratory must flag any analyte wh|ch does not meet the critena for Percentage Dfference (o/oD) or ion abundance rat|o by placing an astensk In the appropriate
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Custom Report

USEPA

TDFB - Form Vll-HR CDD-2

CDD/CDF CONTINUING CALIBRATION RETENTIOI{ TIME SUMMARY
HIGH RESOLUTION

Lab Name: ARI Contract: LANDAU

Lab Code: UKOO Case No.: CORNWALL AVE.

TO No.: SDG No.:

GC Column: RTX-D|OX|N2 lD (mm): .25

lnstrument lD: AUTOSPECI Lab File lD: 12031412
Date Analysed 14-Ma'J2 Time Analysed 21:06:48
lnit.Calib.Date: 15-FEB-12 Init.Calib.Time:

Target Analytes RRI RT

2378-TCDD 1.00 25.56

2378-TCDF 1.00 24.94

12378-PeCDF 1.00 29.01
'12378-PeCDD 1.00 30.58

23478-PeCDF 1.00 30.34

123478-HxCDF 1.00 33.95

123678-HxCDF 1.00 34.1 0

1 23478-HxCDD 1.00 35.1 7

1 23678-HxCDD 1.00 35.30
'| 23789-HxCDD 1.01 35.72

234678-HxCDF 1.00 35.04

123789-HxCDF 1.00 36.19

1234678-HpCDF 1.00 38.23

1234678-HpCDD 1.00 39.89

1234789-HpCDF 1.00 40.71

OCDD 1.00 45.24

OCDF 1.0'l 45.50

Labeled Gompounds RRI RT

13C-2378-TCDD 1.03 25.54

13C-l2378-PeCDD 1.23 30.56

1 3C-1 23478-HxCDD 0.98 35.14

1 3C-1 23678-HxCDD 0.99 35.28

1 3C-1 234678-HpCDD 12 39.88

13C-OCDD .27 45.22

1 3C-2378-TCDF 01 24.93
1 3C-12378-PeCDF 17 28.98
1 3C-23478-PeCDF .23 30.32

1 3C-1 23478-HxCDF 0.95 33.94

1 3C-1 23678-HxCDF 0.95 34.08
1 3C-234678-HxCDF 0.98 35.03

1 3C-1 23789-HxCDF 1.01 36.16

1 3C-1 234678-HpCDF 1.07 38.21

1 3C-1 234789-HpCDF 1.14 40.70

Page 3 of3

Clean up Standard RRTf RT

Internal Standards RRT# RT

13C-1234-TCDD 0.00 24.75

1 3C-1 23789-HxCDD 0.00 35.70
(#) RRT = (RT of Analyte/(RT of appropriate
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Custom Report

Lab Name:

Lab Code:

TO No.:

GC Column:

lnstrument lD:

Date Analysed

Init.Calib.Date:

Page I of3

USEPA

TDFA - Form VII-HR CDD.1

CDD/CDF CONTINUING CALIBMTION SUMMARY

HIGH RESOLUTTON

ARI

UKOO

RTX-DIOXIN2

AUTOSPECl

15-MaF'12

1 5-FEB-1 2

Contract:

Case No.:

SDG No.:

lD (mm):

Lab File lD:

Time Analysed

Init Calib.Time:

LANDAU

CORNWALL AVE.

.25

12031502

09:41:53

Target Analytes lelected lonr RRF Mean RRF o/oD loo Flag# lon Ratlo Ratlo Flag#
Ratio QC

Llmits

2378-TCDD 3201322 1.00 1.03 -3.4 0.80 0.65 - 0.89

2378-TCDF 304/306 0.80 0.85 -6.1 0.74 0.65 - 0.89

1 2378-PeCDF 340t342 0.90 0.91 1.5 1.51 32- 78

12378-PeCDD 356/358 0.95 0.98 -3.0 1.54 32- 78

23478-PeCDF 340t342 0.89 0.93 -3.9 1.48 32- 78

123478-HxCDF 374t376 1.06 1.09 -3.1 1.20 05- .43

1 23678-HxCDF 374t376 't.02 1.07 4.8 1.16 05- 43

123478-HxCDD 390/392 0.95 0.97 1.5 1.24 05- .43

1 23678-HxCDD 390/392 0.87 0.91 -4.6 1.22 05- .43

123789-HxCDD 390/392 0.86 0.88 -2.3 1.25 .05 - .43

234678-HxCDF 374t376 1.03 1.08 -4.6 1 .19 .u5 - .43

123789-HxCDF 374t376 0.95 't.0'l -5.4 1.24 .05 - 43

1234678-HpCDF 40814'.t0 1.19 1.24 4.5 1.01 0.89- .21

I 234678-HpCDD 424t426 0.97 1.00 -3.5 1.02 0.89 - 2'l

1 234789-HpCDF 408t410 1.17 1.24 -5.1 1.01 0.89 - .21

OCDD 458t460 0.98 0.98 -0.2 0.87 0.76 . .02

OCDF 4421444 1.06 1.12 -5.9 0.88 0.76 - .02

Labeled Compounds lelected lon! RRF Mean RRF o/oD
Too Flagt lon Ratio Ratio Flagr

Ratio QC
Limits

13C-2378-TCDD 332t334 0.94 0.95 IF 0.79 0.65 - 0.89

13C-12378-PeCDD 368/370 0.63 0.72 -'t2.7 1.54 1.32 - 1 .78

1 3C-1 23478-HxCDD 402t404 1.02 1.03 -0.9 1.25 1.05 - 1.43

1 3C-1 23678-HxCDD 402t404 1.',t3 1 .10 3.0 1.22 1.05 - 1.43

1 3C- l 234678-HpCDD 436t438 0.75 0.76 -2.2 1.04 0.89 - 1 21

13C-OCDD 470t472 0.59 0.61 -2.5 0.87 0.76 - 1.02

13C-2378-TCDF 316/318 1.43 1.45 1.2 0.75 0.65 - 0.89

1 3C-12378-PeCDF 352t354 0.96 1.17 18.4 1.56 1.32 - 1.78

t 3C-23478-PeCDF 352t354 0.93 1.10 -15.4 1.53 1.32 - 1.78

1 3C-1 23478-HxCDF 384/386 1.23 1.27 -3.0 0.52 0.43 - 0.59

1 3C-1 23678-HxCDF 384/386 1.39 1.42 -2.1 0.51 0.43 - 0.59
'l3C-234678-HxCDF 384/386 1.21 1.27 -5.0 0.52 0.43 - 0.59
'| 3C-123789-HxCDF 384/386 0.98 r.03 -4.8 A C4 0.43 - 0.59

1 3C-1 234678-HpCDF 418t420 0.88 1.00 -12.2 0.44 0.37 - 0.51

I 3C-1 234789-HpCDF 418t420 0.64 0.68 -57 0.45 0.37 - 0.51

Clean-up ielected lon! RRF Mean RRF o/oD o/oD Flag* lon Ratio Ratio Flagr
Ratlo QC

Limits

Internal Standards Selected lonr RRF Mean RRF o/oD o/oO Flagt lon Ratio
lon Ratio

Flaq#
lon Ratio QC

Llmits

13C-1234-TCDD 332t334 NA NA NA NA 0.79 0.65 - 0.89
1 3C-1 23789-HxCDD 402t404 NA NA NA NA 1.27 1.05 1.43

(#) The laboratory must flag any analyte which does not meet the criteria for Percentage Dfference (o/oD) or ron abundance ratio by plactng an asterisk In the appropriate
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Custom Report

USEPA

TDFB - Form Vll-HR CDD-2

CDD/CDF CONTINUlNG CALIBRATION RETENTION TIME SUMMARY

HIGH RESOLUTION

Lab Name: ARI Contract: LANDAU

Lab Code: UKOO Case No.: CORNWALLAVE

TO No.: SDG No.:

GC Column: RTX-D|OX|N2 lD (mm): .25

lnstrument lD: AUTOSPEC1 Lab File lD: 12031502

Date Analysed '15-Mar-12 Time Analysed 09:41:53

lnit.Calib.Date: 15-FEB-12 Init.Calib.Time:

Target Analytes RRI RT

2378-TCDD 1.00 25.59

2378-TCDF 1.00 24.97

1 2378-PeCDF 1.00 29.03

12378-PeCDD 1.00 30.61

23478-PeCDF 1.00 30.36
'|23478-HxCDF 1.00 33.97

123678-HxCDF 1.00 34.12

123478-HxCDD 1.00 35.1 I
1 23678-HxCDD 1.00 35.31

1 23789-HxCDD 1.01 35.75

234678-HxCDF 1.00 35.07

123789-HxCDF 1.00 36.20

1234678-HpCDF 1.00 38.25

1 234678-HpCDD 1.00 39.91

1234789-HoGDF 1.00 40.73

OCDD 1.00 45.27

OCDF 1.01 45.53

Labeled Compounds RRl# RT

13C-2378-TCDD 1.03 25.57

1 3C-1 2378-PeCDD 1.23 30.58

1 3C-1 23478-HxCDD 0.98 35.1 7

1 3C-1 23678-HxCDD 0.99 35.30

1 3C-1 234678-HpCDD 1.12 39.90

13C-OCDD 1.27 45.25

13C-2378-TCDF 1.01 24.94

1 3C-1 2378-PeCDF 1.17 29.01

1 3C-23478-PeCDF 't.22 30.34

1 3C-1 23478-HxCDF 0.95 33.96

1 3C-1 23678-HxCDF 0.95 34.10

1 3C-234678-HxCDF 0.98 35.06

1 3C-1 23789-HxCDF 1 .01 36.18

1 3C-1 234678-HpCDF 't.07 38.23

1 3C-1 234789-HoCDF 't.'t4 40.71

Page 3 of3

Clean up Standard RRT# RT

lnternal Standards RRr# RT

13C-1234-TCDD 0.00 24.78

1 3C-1 23789-HxCDD 0.00 35.72

file://C:\Documents and Settings\peter\Local Settings\Temp\HtmlRpt.htm LFF4ffiffi . il.5ffiffi#2



Custom Report

Lab Name:

Lab Code:

TO No.:

GC Column:

Instrument lD:

Date Analysed

lnit.Calib.Date:

Page I of3

USEPA

TDFA - Form Vll-HR COD-1

CDD/CDF CONTINUING CAL]BRATION SUMMARY

HIGH RESOLUTION

ARI

UKOO

RTX-DIOXIN2

AUTOSPECl

15-Mar-12

1 5-FEB-1 2

Contract:

Case No.:

SDG No.:

lD (mm):

Lab File lD:

Time Analysed

Init.Calib.Time:

LANDAU

CORNWALL AVE

.25

1 2031 509

16:00:57

Target Analytes ielected lons RRF Mean RRF oloD o/oD Flag# lon Ratlo Ratio Flag#
Ratio QC

Llmits

2378-TCDD 3201322 1.04 1.03 0.6 0.75 0.65 - 0.89

2378-TCDF 304/306 0.83 0.85 -3.2 0.72 0.65 - 0.89

12378-PeCDF 340t342 0.87 0.91 4.8 1q? 1.32 - 't.78

12378-PeCDD 356/358 0.9s 0.98 -3.0 1.54 't.32 - 1.78

23478-PeCDF 340t342 0.90 0.93 -3.2 {Rn 't.32 - 1.78

1 23478-HxCDF 374t376 1.06 1.09 -2.6 1.22 't.05 - 't.43

1 23678-HxCDF 3741376 1.03 1.O7 -3.4 1.19 1.05 - 1.43

1 23478-HxCDD 390/392 0.93 0.97 -4.0 't.25 1.05 - 1.43

1 23678-HxCDD 390/392 0.92 0.91 0.9 1.22 1.05 - 1.43

1 23789-HxCDD 390/392 0.86 0.88 1.4 1.23 1.05 - 1.43

234678-HxCDF 374t376 1.05 1.08 -2.5 1.20 1.05 - 1.43

1 23789-HxCDF 374t376 0.98 1.0'l -2.3 1.23 1.05 - 1.43

1234678-HpCDF 40814',!0 1.22 1.24 -2.1 1.01 0.89 - I.21

1234678-HoCDD 424t426 0.98 1.00 1.9 1.03 0.89 - 1.21

1 234789-HpCDF 408t4',t0 1.19 1.24 -3.3 0.97 0.89 - 1.21

OCDD 458t460 0.99 0.98 0.9 0.88 0.76 - 1.02

OCDF 4421444 1.08 1.12 -4.0 0.88 0.76 - 1.02

Labeled Compounds ielected lon! RRF Mean RRF oloO o/oD Flag# lon Ratlo Ratio Flagf
Ratio QC

Limits

13C-2378-TCDD 332t334 0.93 0.95 -2.4 0.77 0.65 - 0.89

13C-12378-PeCDD 368/370 0.66 0.72 -9.1 't.54 1.32 - 1.78

1 3C-123478-HxCDD 402t404 1.01 1.03 -2.0 1.26 1.05 - 1.43

1 3C- l 23678-HxCDD 402t404 1 .10 1.'t0 -0.4 1.24 1.05 1 43
'| 3C-1234678-HpCDD 436/438 0.77 0.76 1.1 1.06 0.89 - 1.21

13C-OCDD 470t472 0.62 0.61 2.5 0.87 0.76 - 1.02

13C-2378-TCDF 31 6/31 I 't.47 1.45 1.2 0.77 0.65 - 0.89

1 3C-1 2378-PeCDF 352t354 1.03 1.17 -12.0 1.59 1.32 - 1.78

1 3C-23478-PeCDF 352t354 0.98 1.10 11.4 1.59 1.32 - 1 .78

1 3C-1 23478-HxCDF 384/386 1.16 1.27 -8.2 0.51 0.43 - 0.59

1 3C-1 23678-HxCDF 384/386 't.32 't.42 -7.0 0.55 0.43 - 0.59

1 3C-234678-HxCDF 384/386 1 .18 1.27 -6.8 0.51 0.43 - 0.59

1 3C-1 23789-HxCDF 384/386 0.97 1.03 -5.3 0.52 0.43 - 0.59

1 3C-1 234678-HoCDF 4',t8t420 0.90 1.00 -9.3 0.44 0.37 - 0.51

1 3C-1 234789-HoCDF 4'.t8t420 0.67 0.68 -2.',| 0.45 0.37 - 0.51

Clean-up lelected lon! RRF Mean RRF %D %D Flag# lon Ratio Ratio Flagr
Ratio QC

Limits

Internal Standards ielected lonr RRF Mean RRF o/o0 o/oD Flag# lon Ratio
lon Ratio

Flao#
lon Ratlo QC

Llmits

13C-1234-TCDD 332t334 NA NA NA NA 0.79 0.65 - 0.89

1 3C-1 23789-HxCDD 402t404 NA NA NA NA 't.22 1.05 - 1.43

(#) The laboratory must flag any analyte which does not meet the criteria for Percentage Drfference (%D) or ion abundance ratro by placing an astensk In the appropnate
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Custom Report

USEPA

TDFB - Form VII-HR CDD-2

CDD/CDF CONTINUING CALIBRATION RETEilTION TIME SUMMARY

HlGH RESOLUTION

Lab Name: ARI Contract: LANDAU

Lab Code: UK00 Case No.: CORNWALL AVE

TO No.: SDG No.:

GC Column: RTX-D|OX|N2 lD (mm): .25

Instrument lD: AUTOSPEC1 Lab File lD: 12031509

Date Analysed 15-Mar-12 Time Analysed 16:00:57

Init.Calib.Date: 15-FEB-12 Init.Calib.Time:

Target Analyteg RRI RT

2378-TCDD 1.00 25.57

2378-TCDF 1.00 24.94

12378-PeCDF 1.00 29.01

12378-PeCDD 1.00 30.58

2347B-PeCDF 1.00 30.34

123478-HxCDF 1.00 33.96

123678-HxCDF 1.00 34.10

123478-HxCDD 1.00 35.18

123678-HxCDD 1.00 35.30

123789-HxCDD 1.01 35.72

234678-HxCDF 1.00 35.06

123789-HxCDF 1.00 36.18

1234678-HpCDF 1.00 38.23

1 234678-HpCDD 1.00 39.90

1234789-HoCDF 1.00 40.72

OCDD 1.00 45.26

OCDF 1.01 45.52

Labeled Gompounds RRI RT

13C-2378-TCDD 1.03 25.54

1 3C-1 2378-PeCDD 1.23 30.56

1 3C-1 23478-HxCDD 0.98 35.1 5

1 3C-1 23678-HxCDD 0.99 35.29

1 3C-1 234678-HpCDD 1.12 39.88

13C-OCDD 't.27 45.24

| 3C-2378-TCDF 1.01 24.93

1 3C-1 2378-PeCDF 't.'t7 28.99

1 3C-23478-PeCDF 1.22 30.32

1 3C-1 23478-HxCDF 0.95 33.94

1 3C-1 23678-HxCDF 0.95 34.09

1 3C-234678-HxCDF 0.98 35.03

1 3C-1 23789-HxCDF 1.01 36.'l7

1 3C-1 23a678-HpCDF 1.07 38.22

1 3C-1 234789-HoCDF 't.'t4 40.70

Page 3 of3

Clean up Standard RRT# RT

lnternal Standards RRl# RT

13C-1234-TCDD 0.00 24.76

1 3C-1 23789-HxCDD 0.00 35.71
(#) RRT = (RT of Analytey(RT of appropnate compound).
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General Chemisfiry Analysis
Report and Summary QC Forms

ARI Job ID: UK00, UK0L, UK02

t-lK@gt: €lElGSS



SAMPLE RE SULTS -COI.IVENT IOI|IALS
UK0O-Landau Associates, Inc.

ANALYTICAL(IA
RESOURCES\gZ
INCORPORATED

Project: Cornwall- Avenue LF/fnterim A
Event: 001020.4OO.470

Matrix: Soi-l-
Data Rel-ease Authorized
Reported: 03/02/1.2

AnaJ-yte

Date Sampled: 02/07/1.2
Date Received: 02/02/72

Client ID: CA-LF-IPA1-0201112A
ARI ID: ]-2-3457 tK00A

Date Method Unite RL SanpJ.e

pH 03/07/12 sW9045 std units 0.01 11.98
0 301r_2 # r.

RL Analytical- reporting limit
U Undetected at reported detection l_i_mit

Resul-ts reported on a fresh weight basis
pH determi-ned on 1:1 soil:D.f. water extracts.

Soj-l SampJ-e Report-UK00
. ri-'sh,*grr - ;#s^*,9.+L 3..trJ h 'q. 4*f r*di, d;.f ffii ff ---i .a



r.AB coNTRoL REsulrs-cotilvENTroNArJs 4NALyrtcAL A
UKOO-Landau Aesociates, Inc. RESOURCESV

INCORPORATED

Matrix: Soil- , | ,

Data Rel-ease Authorj-zed;/,,W
Reported:03/02/12 t(\

Spike
i\nalyte/Method Qc rD Date units Lcs Added Recoverlz

pH ICVL 03/0I/1.2 std units 6.96 7.00 0.04
sw9045

pH is eval-uated as the Absol-ute Difference between the val-ues rather than
Percent Recovery.

Project: Cornwal-l- Avenue LFlInterim A
Event: 001020.400.470

Date Sampled: NA
Date Received: NA

Soil- Lab Control- Report-UKO0
;iiir ,i"ft^Fk; . W#*T'eG;:E;



REPLICJITE REsttLTs-coNvENTroriIAIJS aNALyTtcAL A
UK0O-Landau Associates, Inc. RESOURCESV

INCORPORATED

Matrix: Soj-l- 
^iVJ',/ 

Project: Cornwal-l- Avenue LF/Interim A
Data Refease AuthorizedM a Event: 001020.400.4?0
Reported : 03 / 02 / 12 {'l Date sampt-ed: 02 / o! / 1,2

Date Received: 02/02/1,2

Anaryte Date units saapre Repricate(s) RpD/RsD

ARI ID: UK00A CLient ID: CA-LF-IPA1-0201112A

pH 03/0I/1,2 std units 11.98 t2.04 O. 06

pH is eval-uated as the Abso]ute Dj-fference between the val-ues rather than
Rel-ative Percent Di-fference

Soil RepJ-icate Report-UKO0
r.Jiir' rid*r''rj*'d;ri&*Eis-,q;,t-'



rNoRcAlrrcs ANArysrs DATA sHEEr f,IsbfiSrb@
pH ry Method Sw9045 TNCORFORATED

AA ,,
Data ReLease Authorized: \ln/ QC Report No: UKO1-Landau Assocj-ates, Inc.
Reported: 03/O2/L2 V \* Project: PoB-Cornwal-L LF Interim
Date Received: 02/15/72 \/ 07020.400.480
Page 1 of 1

Client/ Date Analysie
ARI ID Sampled Matrix Date RL ResuLt

CA-LF-IPAI-O2I51.28 02/15/1,2 Soil- 03/0L/L2 0.01 11.54
uKO1A 12-3474

CA-LF-IPA7-02I5I2C 02/I5/I2 Soil- 03/0I/12 0.01 12.Il
uKO18 ]-2-3475

Reported in std units

Rl,-Analytical reporting l-imit
U-Undetected at reported detection l-imit

Report for UK01
-;Fr#E4 " ---sFe9*ts.--re# i 'd' e-.F {tur ' €ddts W-J. "d-Jr rk{ b



I.AB CONTROL REST'LTS-COI{VENIIOIiIATS
tlKOl-Landau Associatee, Inc. Arsrfiseb@

INCORPORATED

Matrix: Soil- An ,,
Data Release Authorized [ |ftReported: 03/O2/L 

(/

AnaJ.yte

Project: POB-Cornwall- LF fnterim
Event; 07O20.400.480

Date Sampled: NA
Date Received: NA

Spike
Date Units LCS Added Recoveelz

pH 03/0I/72 std units 6.96 7.00 0.04

pH is eval-uated as the Abso]ute Dj-fference between the va]ues rather than
Percent Recovery.

Soil- Lab Control- Report-UK0 l-
F E_3";i'-.F'-e ffir--agl=T --',4-r ! -a tr-rs # tu *-f S-5 q--E ',*i,



REPLICATE RESI'LTS-CONVENTIONAI.S
UKOl-Landau Associates, Ina. A!$ilSrb@

INCORPORATED

Matrix: Soil
Data Release Authorized:
Reported: 03 / 02 / 1,2

Analyte

Project: POB-Cornwal-l LF lnterim
Event; 07020.400.480

Date Sampled: 02/I5/1.2
Date Received: 02/15/12

Date Unite Sanp1e RepJ-icate(e) RPD/RSD

ARI ID: UK01A C].ient ID: CA-LF-IPA1-0215128

pH O3/01,/I2 std units 11.54 l_1.57 0.03

pH is eval-uated as the Absol-ute Difference between the val-ues rather than
Rei-ative Percent Difference

Soil Replicate Report-UKO1
: :*r iF;r-d i-+=^+:+:_ Lh*rr a u+.-" '+sJH}€J,;;,;i



INORGAI.TTCS AIIALYSIS DATA SHEET
pH by Method SW90rt5

QC Report No: UKO2-Landau Associates, fnc.
Project: Port Of Bellingham

1020.400.480

Date Analysie
Sampled ldatrix Date RL Result

irstffslb@
INGORPORATED

Data Release Authori-zed:
Reported: 03 / 02 / 12
Date Received: 02/21 /12
Page 1 of 1

Client/
ARI ID

cA-rF-rPA2-o224r2D 02/24/1,2 soit- 03/0r/1,2 0.01 12.rB
uK02A 12-3476

CA-LF-rPA2-02241.28 02/24/1,2 soit- 03/0r/r2 0. 01 11.85
uKO28 L2-3477

Reported in etd units

RT,-Analytical- reporting l-imit
U-Undetected at reported detection l-imit

Report fox UK02

r,;f !I SrrJ -d;'d;,Ei Lrr**-



IJAB CONTROT' RESULTS-COI{VENTIO}{IAIJS
tlKO2-Landau Aseociatee, Inc. firsbf;*srb@

INCORPORATED

Matri-x: Soil
Data Rel-ease Authorized
Reported: 03/02/72

Project: Port Of Bellingham
Event: 1020.400.480

Date Sampled: NA
Date Received: NA

pH

Spike
Analyte Date Units LCS Added Recovery

O3/0I/72 std units 6.96 ?.00 0.04

pH is eval-uated as the Abso.l-ute Difference between the val-ues rather than
Percent Recovery.

Soil- Lab Control- Report-UKO2
{*nE \ tu*i dj,} ti*6]} &,j'fi.i ;-.



REPLICAIE RESIILIS-CONVENTIOI{AIS anroartraoa A
uKO2-Landau Associates, Inc. RESOURCESV

/ 
INGoRPoRATED

Matrix: Soil- t\f/ projecr: porr of Bellingham
Data Rel-ease Authorized:\ f\// Event: 1020.400.480
Reported: O3/O2/1,2 \ I Date Sampted: O2/24/t2'J Date Received: 02/2'7 /72

Analyte Date units saupre Replicate(s) RpD/RsD

ARI rD: UK02A Client ID: CA-LF-IPA2-O224L2D

03/0I/I2 std units 12.1-BpH

pH is eval-uated as the Absol-ute Difference between the val-ues rather than
Rel-ative Percent Difference

L2.14 0.04

Soii- Replicate Report-UK02
I rFF-s.rqP,n( , s.+*FF+:... -"'q"*#fi \ {i,Sii;:r {tfttr.{#-**rJ*



Total Solids

ARI Job ID: UK00, UK01, UK02

q.-tKglg!: glElEl$g



Extractions Total- Solids-extl-s
Data By: Yen Luu
Created:. 2 /29 /12

Oven ID:

Worklist: 9909
Analyst: RVR
Comments:

Balance ID:

Q:mnl o< Tn.

Q:mnl aq f]rrf .

Date : Tine:

Ti-me:

Anrl rrqt.

An: I rrqt .

ARI ID Tare Wt Wet Wt Dry Wt
CLIENT ID (S') (S) (S') % Solids pH

1. UK00A 1.13 t2.26 1 .59 58.0

CA_LF-IPA1-0201112A

NR

Workl-ist ID: 9909 Paqe: 1

t-.iilL"h;tq*: bi,ika;ti**#il*i :*'



Extractions Total_ Solids-extts
Data By: Yen Luu
Created: 2/29/12

l*'

oven rD: (JI>
-___i-

Samples

S:mnl oc

fn:

Out:

ARI ]D
CL]ENT ID

hrf ^.

n-!^

Tare Wt
(s)

Wet Wt
(s)

Worklist: 9909
Analyst: YL
Comments:

? Solids nLl

UKOOA

nn

',.t3 rrl/ ? 59 *^
PA1-0201112A

Workl-ls1- ID: 9909 P:oa.

t*,i ii'h fii,\a;i " rs,* lsi'*]i {-* +*



Total- Solids Targets-Extractions
f):l: Rrr. Stcrre POttef
Created:. 3/ I/12

Workfist | 9966
Analyst: SDP
Comments:

Mrn Wet
wt (s)ARI ID

T^rd6l. f)rrr

wt (s)
Total-
Sol ids

UKOOA 10.00 58.0 L1 .24

Workf i-st ID: 9966 Paca'

t..-F;-; '#;ii it'-r bT sfl-q'{;J ::lr {".*



Extractions Total Soflds-extts
Data By: Yen Luu
Created: 2/29/12

Oven fD:

\imntae tn.

Q:mnl a< Orrf .

Worklist: 9910
Analyst: RVR
Comments:

Bal-ance f D:

ARI ID Tare Wt Wet Wt Dry Wt
CLIENT ID (S) (S) (S) % Sol-ids pH

1. UK01A 1.14 12.68 ?.83 58.0
12-347 4

CA-LF- I PAI-O215L2B

2. UK01B 1.15 12.34 1 .84 59.8

CA_LF- I PAI_0215T2C

NR

NR

Workl-ist ID: 9910 Paqe: 1



trxtractions Total- Sol-lds-extts
i]:l- : Rrr. Yon T.rrrt

Created:. 2 /29 /12

Workl-ist: 9910
Analyst: YL
Comments:

I.
oven r D'__9_1) 

t

Sampres rn: Dare:>/>11 I4r^"
Sampres our: o.\SFfltA rr*"

Bar-ance ,r, vtl1z18(d >
l--l,,-!.nrrdryJL.

An: I rrq1- .

% Sofids ^I-IYLL

-
uKolA | ,l+ l,/,# '

12-341 4

CA-LF- I PAT_O2I5I2B

yTolB- r.ri: ,a.lrf l tll 
^,-12-341 5

CA_LF_I PAI_O2I5T2C

r6+w
ARI ID
CLIENT ID

Tare Wt
(s)

Wet Wt
(s)

Drr;
(s)

Wt

1.

,2
6

Workfist ID: 9910 P:no.

, +E,r r.s-i- ' FrBi.+i.#:i.- 7;riJE L#A-j gJ{L#!E-Cq*F+-#



Total Solids Targets-Extractj-ons
Dafa Rrr: Sfe\/F POtter
Created:. 3/ \/12

Workli-st t 996'l
Analyst: SDP
Comments:

Mi-n Wet
wt (s)ARI ID

T^ rdat F)rrr

wt (s)
IULdf

Sol- ids

1

2

UKO 1A
UKO 1B

10.00
10.00

58.0
59.8

I1.24
r6.12

Worklist ID: 9961 P:no.

1 *r-a i-4f.F *,sI#-d#*-- ;-,,.
f-. a \ b-F qL* " #d il".' lg* !L-J. --,,4



Extracti-ons Total- Sol-ids-extts
I-):f : Rrr. Yon T.rrrr

Created:. 2/29/12

Oven ID:

S:mnl aq Tn.

Workfist: 9911
Analyst: RVR
Comments:

Bafance fD:

Qrmnl a< Arrl- . n-f^.

Time:

Time:

Ana I rrql- .

An: I rrqi- .

ARI ID Tare Wt Wet Wt Dry Wt
CLIENT ID (S) (S) (S) % Sol-ids pH

1 . UK02A I.I4 12.23 1 .48 51 .2 NR
12-341 6
CA_LF- I PA2_0224I2D

2. UK02B 1.15 12.41 1 .13 58.1
12-341 1

CA-LF-I PA2_02241.28

NR

Workl-ist ID: 9911 Paqe: 1

i-i;rR* foli c; " k;$'hilr+-r .i ii"*



Extractions Total SoIids-extts
DaLa By: Yen Luu
Created: 2/29/12

Worklist: 9911
Analyst: YL
Comments:

(S') % Sofids pH

In:

Out:

ARI ]D
CLIENT ID

Da

\
Wt

Lqi^"
r alLtc

Wet Wt
(g)

oven Tr, 6[S-
Q:mnl aq

Q:mnl a<

CA-LF- I PA2_0224I2D

2 uKo2B ,rt] A,4T 1 1b .^
12-341 1

CA-LF- I PA2-0224I28

Bar-ance tr, htllZ?8W >
,7f '-{fr.*p, 

[4 + Analysr ,]c
,SEremp:EAnal-ysr K
Dry Wt

UKO2A
r2-341 6

Workllst ID: 9911 P:no.



Total Solids Targets-Extractj-ons Worklist: 9968
Data By: Steve Potter Analyst: SDP
Created: 3/ L/12 Comments:

Target Dry Total Mi-n Wet
ARI ID Wt (S) Sofids Wt (S)

1. UK02A 10.00
2. UK02B 10.00

51 .2
58.1

I'7 .48
I'7 .21

Work]ist ID: 9968 Pase: 1

€-;8"'a*;diL-P " *;***Jtrs.,' t a;-.



























































































































































































































































































































































































































 

 

 

 

 

 

 

 

APPENDIX E 

 

2008 Sediment Investigation Data 
 



APPENDIX E-1
2008 SEDIMENT INVESTIGATION DATA

Page 1 of 5

Cornwall Landfill SPI Image Analysis - Preliminary Results (09/23/08)
Station (CW) Date Time Muni Waste Wood Debris Comments

1A 9/16/2008 9:41 No No Eelgrass, no obvious debris

1B 9/16/2008 9:42 No No Eelgrass, no obvious debris

1C 9/16/2008 9:43 No No Eelgrass, no obvious debris

2A 9/16/2008 9:52 No No Eelgrass, no obvious debris

2B 9/16/2008 9:53 No No Eelgrass, no obvious debris

2C 9/16/2008 9:55 No No Eelgrass, no obvious debris

3A 9/16/2008 10:00 No No Eelgrass, no obvious debris

3B 9/16/2008 10:01 No No Eelgrass, no obvious debris

3C 9/16/2008 10:01 No No Eelgrass, no obvious debris

4A 9/16/2008 10:05 No No Sparse eelgrass, no obvious debris

4B 9/16/2008 10:06 No No Sparse eelgrass, no obvious debris

4C 9/16/2008 10:07 No No Sparse eelgrass, no obvious debris

5A 9/16/2008 10:11 No 10% Small wood particles and fibers in upper 2 cm, indistinct below

5B 9/16/2008 10:11 No 5% Small wood particles mixed with depth

5C 9/16/2008 10:12 No 10% 25% wood particles in upper 4 cm, 5 % wood particles below

6A 9/16/2008 10:16 No 3% fine organic/wood particles in upper 5 cm

6B 9/16/2008 10:17 No 5% fine wood/organic particles in upper 6 cm

6C 9/16/2008 10:18 No No methane gas bubble, no obvious debris

7A 9/16/2008 10:21 No No fine organics, no obvious debris

7B 9/16/2008 10:22 No No fine organics, no obvious debris

7C 9/16/2008 10:22 No No fine organics, no obvious debris

8A 9/16/2008 10:27 No No partial overpenetration, no obvious debris

8B 9/16/2008 10:27 No No overpenetration, no obvious debris

8C 9/16/2008 10:27 No No partial overpenetration, no obvious debris

9A 9/16/2008 10:33 No No no obvious debris, fine organic particles in upper 3 cm

9B 9/16/2008 10:34 No No no obvious debris, fine organic particles in upper 3 cm

9C 9/16/2008 10:35 No No no obvious debris 

10A 9/16/2008 10:59 No 3% small wood pieces on surface

10B 9/16/2008 11:00 No 3% possible small woody debris on surface

10C 9/16/2008 11:00 No No organic material on surface, no obvious debris

11A 9/16/2008 11:04 No No small wood chips on surface?

11B 9/16/2008 11:04 No No no obvious debris

11C 9/16/2008 11:05 No No no obvious debris

12A 9/16/2008 11:08 No No small wood chips on surface?

12B 9/16/2008 11:08 No 3% wood pieces upper 2 cm

12C 9/16/2008 11:09 No No methane gas bubble, no obvious debris

13A 9/16/2008 11:12 No No no obvious debris, possible small wood particles on surface

13B 9/16/2008 11:12 No No no obvious debris

13C 9/16/2008 11:13 No No no obvious debris

14A 9/16/2008 11:17 No No no obvious debris

14B 9/16/2008 11:18 No No no obvious debris

14C 9/16/2008 11:18 No No no obvious debris

15A 9/16/2008 11:23 No No no obvious debris

15B 9/16/2008 11:23 No No no obvious debris, polychaetes at depth

15C 9/16/2008 11:24 No No no obvious debris, polychaete at depth

16A 9/16/2008 11:29 No No no obvious debris

16B 9/16/2008 11:30 No No no obvious debris, pull out

16C 9/16/2008 11:31 No No no obvious debris

8D 9/16/2008 11:33 No No no obvious debris, fine organic particles in upper 3 cm

8E 9/16/2008 11:34 No No no obvious debris 

8F 9/16/2008 11:35 No No no obvious debris

17A 9/16/2008 11:42 No No no obvious debris

17B 9/16/2008 11:42 No 2% fine wood particles in upper 6 cm, brittle star

17C 9/16/2008 11:43 No No no obvious debris

18A 9/16/2008 11:46 No No no obvious debris

18B 9/16/2008 11:47 No No no obvious debris

18C 9/16/2008 11:48 No No no obvious debris

19A 9/16/2008 11:51 No No no obvious debris

19B 9/16/2008 11:52 No No no obvious debris

19C 9/16/2008 11:53 No No no obvious debris, void

20A 9/16/2008 11:56 No No no obvious debris

20B 9/16/2008 11:56 No No no obvious debris

20C 9/16/2008 11:57 No No no obvious debris, spionid polychaetes

21A 9/16/2008 12:01 No No no obvious debris

21B 9/16/2008 12:02 No No no obvious debris

21C 9/16/2008 12:03 No No no obvious debris

22A 9/16/2008 13:14 No No no obvious debris

22B 9/16/2008 13:15 No No no obvious debris

22C 9/16/2008 13:15 No No no obvious debris

23A 9/16/2008 13:20 No No no obvious debris

23B 9/16/2008 13:21 No No no obvious debris

23C 9/16/2008 13:22 No No no obvious debris

24A 9/16/2008 13:25 No 5% wood piece on surface

24B 9/16/2008 13:25 No No rocky, shells, no obvious debris

24C 9/16/2008 13:26 No No shells, rock, silt, no obvious debris

25A 9/16/2008 13:30 No No sculpin, rocky/shell bottom, no obvious debris

25B 9/16/2008 13:31 No No low pen, kelp

25C 9/16/2008 13:31 No No kelp stock or wire?

26A 9/16/2008 13:37 No No rocky, silt, no obvious debris

26B 9/16/2008 13:38 No No rocks, shells, silt, no obvious debris

26C 9/16/2008 13:39 No 3% wood piece in rocks, shells silt

27A 9/16/2008 13:45 No No no obvious debris

27B 9/16/2008 13:45 No 20-25% large wood piece on surface

27C 9/16/2008 13:46 No No no obvious debris
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Cornwall Landfill SPI Image Analysis - Preliminary Results (09/23/08)
Station (CW) Date Time Muni Waste Wood Debris Comments

28A 9/16/2008 13:48 No No no obvious debris

28B 9/16/2008 13:49 No No no obvious debris

28C 9/16/2008 13:50 No No no obvious debris

29A 9/16/2008 13:52 No No no obvious debris

29B 9/16/2008 13:53 No No no obvious debris

29C 9/16/2008 13:54 No No no obvious debris

30A 9/16/2008 13:56 No No possible wood piece on surface?

30B 9/16/2008 13:57 No No no obvious debris

30C 9/16/2008 13:58 No No no obvious debris

31A 9/16/2008 14:01 No No under pen, no obvious debris

31B 9/16/2008 14:02 No No no obvious debris

31C 9/16/2008 14:02 No No no obvious debris

32A 9/16/2008 14:06 No No no obvious debris

32B 9/16/2008 14:07 No No no obvious debris

32C 9/16/2008 14:07 No No no obvious debris

33A 9/16/2008 14:34 No No no obvious debris, void

33B 9/16/2008 14:35 No No no obvious debris

33C 9/16/2008 14:36 No No no obvious debris

34A 9/16/2008 14:39 No No no obvious debris

34B 9/16/2008 14:40 No No no obvious debris

34C 9/16/2008 14:40 No No no obvious debris

35A 9/16/2008 14:44 No No no obvious debris, sed layering

35B 9/16/2008 14:44 No No no obvious debris

35C 9/16/2008 14:45 No No no obvious debris

36A 9/16/2008 14:48 No No no obvious debris

36B 9/16/2008 14:49 No No no obvious debris

36C 9/16/2008 14:50 No No no obvious debris

37A 9/16/2008 14:55 No No no obvious debris

37B 9/16/2008 14:55 No No no obvious debris

37C 9/16/2008 14:56 No No no obvious debris

38A 9/16/2008 14:59 No No no obvious debris

38B 9/16/2008 15:00 No No no obvious debris

38C 9/16/2008 15:01 No No no obvious debris, methane bubbles

39A 9/16/2008 15:06 No No no obvious debris

39B 9/16/2008 15:07 No No no obvious debris

39C 9/16/2008 15:07 No No no obvious debris

40A 9/16/2008 15:12 No No no obvious debris

40B 9/16/2008 15:12 No No no obvious debris

40C 9/16/2008 15:13 No No no obvious debris, polychaete

41A 9/16/2008 15:26 No No rocky, no obvious debris

41B 9/16/2008 15:26 No No rocky, no obvious debris

41C 9/16/2008 15:27 No No rocky, no obvious debris

42A 9/16/2008 15:31 No No rocky, no obvious debris

42B 9/16/2008 15:32 No No rocky, no obvious debris, sea star

42C 9/16/2008 15:32 No No rocky, no obvious debris

43A 9/16/2008 15:37 No No Eelgrass, no obvious debris

43B 9/16/2008 15:38 No No rocky, no obvious debris

43C 9/16/2008 15:38 No No rocky, no obvious debris

44A 9/16/2008 15:42 No No rocky, no obvious debris

44B 9/16/2008 15:43 No No rocky, no obvious debris

44C 9/16/2008 15:43 No No rocky, no obvious debris

45A 9/16/2008 15:46 No No shells and rock on silt, methane bubbles

45B 9/16/2008 15:47 -- -- pull out

45C 9/16/2008 15:47 No 2% possible small wood piece in upper sed column

46A 9/16/2008 15:49 No No shells, rock, and silt, no obvious debris

46B 9/16/2008 15:50 No No shells, rock, and silt, no obvious debris

46C 9/16/2008 15:51 No No shells, rock, and silt, no obvious debris

47A 9/16/2008 15:57 No 1% wood piece on surface

47B 9/16/2008 15:58 No 2% wood piece on surface

47C 9/16/2008 15:59 No No no obvious debris

48A 9/16/2008 16:01 No No no obvious debris

48B 9/16/2008 16:02 No No no obvious debris

48C 9/16/2008 16:03 No No no obvious debris

49A 9/16/2008 16:08 No No no obvious debris

49B 9/16/2008 16:09 No No no obvious debris, methane bubble

49C 9/16/2008 16:09 No No no obvious debris

50A 9/16/2008 16:13 No 5% wood piece on surface

50B 9/16/2008 16:14 No No no obvious debris

50C 9/16/2008 16:14 No No no obvious debris

51A 9/16/2008 16:18 No No no obvious debris

51B 9/16/2008 16:18 No No no obvious debris

51C 9/16/2008 16:19 No No no obvious debris

52A 9/16/2008 16:22 No No no obvious debris

52B 9/16/2008 16:23 No No no obvious debris, polychaetes at depth

52C 9/16/2008 16:23 No No no obvious debris

53A 9/16/2008 16:36 No No no obvious debris

53B 9/16/2008 16:37 No No no obvious debris

53C 9/16/2008 16:38 No No no obvious debris

54A 9/16/2008 16:41 No No no obvious debris, pull out

54B 9/16/2008 16:41 No No no obvious debris

54C 9/16/2008 16:42 No No no obvious debris

55A 9/16/2008 16:46 No 10% wood piece on surface?

55B 9/16/2008 16:47 -- -- no pen

55C 9/16/2008 16:48 -- -- no pen
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Cornwall Landfill SPI Image Analysis - Preliminary Results (09/23/08)
Station (CW) Date Time Muni Waste Wood Debris Comments

56A 9/17/2008 8:28 -- -- no pen

56B 9/17/2008 8:30 No No no obvious debris

56C 9/17/2008 8:31 No No no obvious debris

57A 9/17/2008 8:37 No No no obvious debris

57B 9/17/2008 8:38 No No no obvious debris, void

57C 9/17/2008 8:38 -- -- no pen

58A 9/17/2008 8:43 No No no obvious debris

58B 9/17/2008 8:44 No No no obvious debris

58C 9/17/2008 8:45 No No no obvious debris

59A 9/17/2008 8:48 No No no obvious debris

59B 9/17/2008 8:49 No No no obvious debris

59C 9/17/2008 8:49 No No no obvious debris

60A 9/17/2008 8:54 No No no obvious debris

60B 9/17/2008 8:55 No No no obvious debris

60C 9/17/2008 8:55 No No no obvious debris

61A 9/17/2008 9:01 No No no obvious debris

61B 9/17/2008 9:01 No No no obvious debris

61C 9/17/2008 9:02 No No no obvious debris

62A 9/17/2008 9:05 No 2-3% possible wood particles on surface

62B 9/17/2008 9:06 No No possible wood particles on surface

62C 9/17/2008 9:07 No 2-3% wood particles on surface

63A 9/17/2008 9:11 No 10-15% wood pieces in surface sediment

63B 9/17/2008 9:12 No No possible wood or shell particles

63C 9/17/2008 9:12 No No shell particles

64A 9/17/2008 9:16 -- -- under pen 

64B 9/17/2008 9:17 No No no obvious debris

64C 9/17/2008 9:18 -- -- disturbed

65A 9/17/2008 9:23 No No no obvious debris

65B 9/17/2008 9:24 No No no obvious debris

65C 9/17/2008 9:25 No No

66A 9/17/2008 9:29 No No wood piece or kelp draw down?

66B 9/17/2008 9:30 -- -- no pen

66C 9/17/2008 9:31 No 5% wood piece on surface?

67A 9/17/2008 9:36 No No no obvious debris

67B 9/17/2008 9:36 No No no obvious debris

67C 9/17/2008 9:37 No 3% wood piece on surface?

68A 9/17/2008 9:41 No No no obvious debris, compact bottom & no pen

68B 9/17/2008 9:41 -- -- no pen

68C 9/17/2008 9:42 -- -- no pen

69A 9/17/2008 9:48 7-10% No piece of glass

69B 9/17/2008 9:49 No No no obvious debris

69C 9/17/2008 9:50 No No no obvious debris, rocks and shells on surface

70A 9/17/2008 9:54 No No rocks and shells in sand/silt, no obvious debris

70B 9/17/2008 9:54 No No rocks and shells in sand/silt, no obvious debris

70C 9/17/2008 9:55 No No rocks and shells in sand/silt, no obvious debris

71A 9/17/2008 10:01 No No rocks and shell hash, low pen, no obvious debris

71B 9/17/2008 10:02 No No rocks and shell hash, low pen, no obvious debris

71C 9/17/2008 10:02 No No rocks and shell hash, low pen, no obvious debris

72A 9/17/2008 10:37 No 5% possible fine wood particles upper 5 cm

72B 9/17/2008 10:38 No 5% possible fine wood particles upper 5 cm

72C 9/17/2008 10:38 -- -- possible wood particles on surface, under pen

73A 9/17/2008 10:42 No No no obvious debris

73B 9/17/2008 10:43 -- -- no pen

73C 9/17/2008 10:43 No No no obvious debris

74A 9/17/2008 10:47 No No no obvious debris

74B 9/17/2008 10:48 No No no obvious debris

74C 9/17/2008 10:48 No 3% possible fine wood particles upper 3 cm

75A 9/17/2008 10:53 No No rocks and shells on silt, no obvious debris

75B 9/17/2008 10:54 No No rocks and shells on silt, no obvious debris

75C 9/17/2008 10:54 No No rocks and shells on silt, no obvious debris

76A 9/17/2008 10:59 No No rocks and shells on silt, no obvious debris

76B 9/17/2008 10:59 No No rocks and shells on silt, no obvious debris

76C 9/17/2008 11:00 No No rocks and shells on silt, no obvious debris

77A 9/17/2008 11:03 No 3% small wood pieces on surface

77B 9/17/2008 11:04 No 3% small wood pieces on surface

77C 9/17/2008 11:05 No 20-25% wood pieces on surface

78A 9/17/2008 11:10 No 2% small wood pieces on surface

78B 9/17/2008 11:11 No No no obvious debris

78C 9/17/2008 11:11 No No no obvious debris, brittle star

79A 9/17/2008 11:17 No No no obvious debris

79B 9/17/2008 11:18 No No no obvious debris

79C 9/17/2008 11:19 No No no obvious debris

80A 9/17/2008 11:22 No No no obvious debris

80B 9/17/2008 11:23 No No no obvious debris

80C 9/17/2008 11:23 No No no obvious debris, polychaete

81A 9/17/2008 11:26 No No no obvious debris, small void?

81B 9/17/2008 11:27 No No no obvious debris

81C 9/17/2008 11:28 No No no obvious debris

82A 9/17/2008 11:30 5% No neck of glass bottle?

82B 9/17/2008 11:31 No No no obvious debris

82C 9/17/2008 11:31 No No no obvious debris

83A 9/17/2008 11:34 No No Eelgrass, no obvious debris

83B 9/17/2008 11:35 No No Eelgrass, no obvious debris

83C 9/17/2008 11:36 No No Eelgrass, no obvious debris
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Cornwall Landfill SPI Image Analysis - Preliminary Results (09/23/08)
Station (CW) Date Time Muni Waste Wood Debris Comments

84A 9/17/2008 12:49 No 5-7% wood pieces on surface

84B 9/17/2008 12:50 5-7% No seastar on neck of bottle

84C 9/17/2008 12:51 No No no obvious debris, shell on surface

85A 9/17/2008 12:54 No 10% very low pen, wood pieces on surface

85B 9/17/2008 12:55 No 10% wood pieces, also in farfield?, low pen

85C 9/17/2008 12:55 -- -- under pen

86A 9/17/2008 13:00 10-15% 3% bottle glass piece, small wood pieces on surface

86B 9/17/2008 13:01 No No no obvious debris, disturbed

86C 9/17/2008 13:02 No 5% stick?

87A 9/17/2008 13:05 No No no obvious debris

87B 9/17/2008 13:05 No No no obvious debris

87C 9/17/2008 13:06 No No no obvious debris

88A 9/17/2008 13:09 No No no obvious debris

88B 9/17/2008 13:10 No No no obvious debris

88C 9/17/2008 13:11 No No no obvious debris

89A 9/17/2008 13:14 No No no obvious debris

89B 9/17/2008 13:15 No No under pen

89C 9/17/2008 13:15 No No no obvious debris

90A 9/17/2008 13:21 -- -- no pen

90B 9/17/2008 13:21 No No low pen

90C 9/17/2008 13:22 No No low pen

91A 9/17/2008 13:30 No No no obvious debris

91B 9/17/2008 13:31 No No no obvious debris

91C 9/17/2008 13:32 No No no obvious debris

92A 9/17/2008 13:36 No No possible wood in farfield, no obvious debris

92B 9/17/2008 13:37 No No no obvious debris

92C 9/17/2008 13:37 No No no obvious debris

93A 9/17/2008 13:40 -- -- no pen, disturbed

93B 9/17/2008 13:41 No No hard bottom, no pen

93C 9/17/2008 13:41 -- -- no pen, disturbed

94A 9/17/2008 13:44 No No no obvious debris, polychaete

94B 9/17/2008 13:45 No No no obvious debris, polychaetes at depth

94C 9/17/2008 13:46 No No no obvious debris

95A 9/17/2008 14:20 No No no obvious debris

95B 9/17/2008 14:20 No No no obvious debris

95C 9/17/2008 14:21 No No no obvious debris

96A 9/17/2008 14:24 No No no obvious debris

96B 9/17/2008 14:24 No No no obvious debris

96C 9/17/2008 14:25 No No no obvious debris

97A 9/17/2008 14:29 No No no obvious debris

97B 9/17/2008 14:30 No No no obvious debris

97C 9/17/2008 14:30 No No no obvious debris

98A 9/17/2008 14:35 No No no obvious debris

98B 9/17/2008 14:36 No No no obvious debris

98C 9/17/2008 14:36 No No no obvious debris, polychaete

99A 9/17/2008 14:39 No No no obvious debris

99B 9/17/2008 14:40 No No no obvious debris

99C 9/17/2008 14:41 No 2% possible wood piece on surface?

100A 9/17/2008 14:46 No 3-5% small wood pieces on surface, methane bubble

100B 9/17/2008 14:47 No 2-3% small wood pieces on surface, methane bubble

100C 9/17/2008 14:48 No 1-2% possible wood pieces on surface?

101A 9/17/2008 14:51 No No no obvious debris

101B 9/17/2008 14:52 No No no obvious debris, methane bubbles

101C 9/17/2008 14:52 No No no obvious debris

102A 9/17/2008 15:00 No No no obvious debris

102B 9/17/2008 15:01 No No no obvious debris

102C 9/17/2008 15:02 No No no obvious debris

103A 9/17/2008 15:05 No No no obvious debris

103B 9/17/2008 15:06 No No no obvious debris, void, polychaete

103C 9/17/2008 15:06 No No possible wood or plastic piece on surface?

104A 9/17/2008 15:11 No No Eelgrass, no obvious debris

104B 9/17/2008 15:12 No 3-5% possible fine wood particles in upper 3 cm?

104C 9/17/2008 15:13 No 1-2% possible fine wood particles in upper 2 cm?

105A 9/17/2008 15:17 No 3-5% possible fine wood particles in upper 3 cm?

105B 9/17/2008 15:18 No 5% wood piece and particles in upper 3 cm

105C 9/17/2008 15:19 No No no obvious debris

106A 9/17/2008 15:23 No 5% fine wood particles in upper 8 cm?

106B 9/17/2008 15:24 No No disturbed, no obvious debris

106C 9/17/2008 15:25 No No disturbed, no obvious debris

107A 9/17/2008 15:30 No No Eelgrass, no obvious debris

107B 9/17/2008 15:31 No No Eelgrass, no obvious debris

107C 9/17/2008 15:31 No No Eelgrass, no obvious debris

108A 9/17/2008 15:35 No No Eelgrass, no obvious debris

108B 9/17/2008 15:36 No No Eelgrass, no obvious debris

108C 9/17/2008 15:37 No 10-15% fine wood particles in upper 8 cm, eelgrass 

109A 9/17/2008 15:40 No No Eelgrass, no obvious debris

109B 9/17/2008 15:41 No No Eelgrass, no obvious debris

109C 9/17/2008 15:41 No No Eelgrass, no obvious debris

110A 9/18/2008 7:31 No No no pen, algae

110B 9/18/2008 7:31 No No no pen, algae

110C 9/18/2008 7:32 No No low pen, brick piece? Rocks

111A 9/18/2008 7:36 No No no pen, algae

111B 9/18/2008 7:37 No No no pen, algae

111C 9/18/2008 7:38 No No no pen, rocks
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Cornwall Landfill SPI Image Analysis - Preliminary Results (09/23/08)
Station (CW) Date Time Muni Waste Wood Debris Comments

112A 9/18/2008 7:41 No No shell hash in sand, no obvious debris

112B 9/18/2008 7:42 No No shell hash in sand, no obvious debris

112C 9/18/2008 7:42 No No shell hash in sand, no obvious debris

113A 9/18/2008 7:45 No No no obvious debris

113B 9/18/2008 7:46 No No no obvious debris

113C 9/18/2008 7:46 No No no obvious debris

114A 9/18/2008 7:52 No No shell on sandy silt, no obvious debris

114B 9/18/2008 7:53 No 10% possible wood debris upper right surface

114C 9/18/2008 7:53 No No shell on sandy silt, no obvious debris

115A 9/18/2008 7:56 No No no pen, algae

115B 9/18/2008 7:57 No No hard sand bottom, small shell particles, algae

115C 9/18/2008 7:58 No No hard sand bottom, small shell particles

116A 9/18/2008 8:05 No 5% stick in farfield?

116B 9/18/2008 8:06 No No sandy hard bottom, eelgrass fronds

116C 9/18/2008 8:06 No No sandy hard bottom, shell particles

117A 9/18/2008 8:12 No No sandy hard bottom, low pen

117B 9/18/2008 8:12 No No sandy hard bottom, shell particles

117C 9/18/2008 8:13 No No sandy hard bottom, low pen

118A 9/18/2008 8:16 No No algae on hard bottom, no pen

118B 9/18/2008 8:17 No No sandy hard bottom, no pen

118C 9/18/2008 8:18 No No sandy hard bottom, eelgrass fronds in farfield?

119A 9/18/2008 8:31 No No rocky & sandy bottom, no pen

119B 9/18/2008 8:31 No No rocky & sandy bottom, no pen

119C 9/18/2008 8:32 No No rocky & sandy bottom, no pen, seastar

120A 9/18/2008 8:44 No No sparse eelgrass on sandy bottom, no obvious debris

120B 9/18/2008 8:45 No No sparse eelgrass on sandy bottom, no obvious debris

120C 9/18/2008 8:45 No No sparse eelgrass on sandy bottom, no obvious debris

121A 9/18/2008 8:49 No No eelgrass on sandy bottom

121B 9/18/2008 8:50 No No eelgrass on sandy bottom

121C 9/18/2008 8:51 No No eelgrass on sandy bottom, crab

122A 9/18/2008 8:54 No No Eelgrass, no obvious debris

122B 9/18/2008 8:54 No No Eelgrass, no obvious debris

122C 9/18/2008 8:55 No No Eelgrass, no obvious debris

123A 9/18/2008 8:58 No No Eelgrass, no obvious debris

123B 9/18/2008 8:58 No No Eelgrass, no obvious debris

123C 9/18/2008 8:59 No No Eelgrass, no obvious debris

124A 9/18/2008 9:03 No No Eelgrass, no obvious debris

124B 9/18/2008 9:04 No No Eelgrass, no obvious debris

124C 9/18/2008 9:04 No 3-5% possible fine wood particles in upper 2 cm?

125A 9/18/2008 9:11 No No rocky bottom, no pen

125B 9/18/2008 9:12 No No rocky bottom, no pen

125C 9/18/2008 9:12 No No rocky bottom, no pen

126A 9/18/2008 9:17 No No rocky bottom, no pen

126B 9/18/2008 9:18 No No rocky bottom, no pen

126C 9/18/2008 9:19 No No rocky bottom, no pen

127A 9/18/2008 9:25 No No eelgrass, low pen

127B 9/18/2008 9:25 No No eelgrass, low pen, deceased shiner perch?

127C 9/18/2008 9:26 No No eelgrass, low pen

128A 9/18/2008 9:30 No No sandy/rocky bottom with fine shell

128B 9/18/2008 9:31 -- -- no pen

128C 9/18/2008 9:31 No No sandy/rocky bottom with fine shell

129A 9/18/2008 9:37 No No compact sandy bottom, brick piece?

129B 9/18/2008 9:38 No No sandy bottom, algae/bryozoan clump

129C 9/18/2008 9:38 No No rocks on sandy bottom

130A 9/18/2008 9:56 No No Eelgrass, no obvious debris

130B 9/18/2008 9:57 No No Eelgrass, no obvious debris

130C 9/18/2008 9:58 No No Eelgrass, no obvious debris

131A 9/18/2008 10:09 No 3% possible fine wood particles in surface

131B 9/18/2008 10:09 No 1-2% possible fine wood particles in surface

131C 9/18/2008 10:10 No 1-2% possible fine wood particles in surface

132A 9/18/2008 10:13 No No no obvious debris

132B 9/18/2008 10:14 No No no obvious debris

132C 9/18/2008 10:15 No No no obvious debris

133A 9/18/2008 10:18 No No no obvious debris

133B 9/18/2008 10:18 No No no obvious debris, polychaete

133C 9/18/2008 10:19 No No no obvious debris

134A 9/18/2008 10:22 No No no obvious debris

134B 9/18/2008 10:23 No No no obvious debris

134C 9/18/2008 10:23 No No no obvious debris

135A 9/18/2008 10:33 No No no obvious debris

135B 9/18/2008 10:34 No No no obvious debris

135C 9/18/2008 10:34 No No no obvious debris, spionid polychaete?

136A 9/18/2008 10:38 No No no obvious debris

136B 9/18/2008 10:39 No No no obvious debris

136C 9/18/2008 10:40 No No no obvious debris

137A 9/18/2008 10:44 No No no obvious debris, methane bubbles

137B 9/18/2008 10:45 No No no obvious debris

137C 9/18/2008 10:46 No No no obvious debris

138A 9/18/2008 10:49 No No no obvious debris

138B 9/18/2008 10:50 No No no obvious debris

138C 9/18/2008 10:51 No No no obvious debris

Image for final analysis

-- Parameter indeterminate
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Cornwall Avenue Landfill Mapping - Sediment Coring Observations1

Station Date Time

Total 
Penetration 

(ft)

Total 
Recovery 

(ft) Refuse?

Refuse 
Thickness 

(ft) Description
Percent by 
Volume2

Wood 
Debris?

Wood 
Thickness 

(ft)
Percent by 
Volume3

Relative 
Percent3  (Bark 

vs. 
Chips/Sawdust) Bore Log Notes

Recent 
Overlying 

Sediment Layer 
(ft)4

BLVD-SC-01 9/23/2008 1530 6.0 (refusal) 6.0 No  -- refusal likely due to wood debris  -- Yes 5 25-50 1.0

BLVD-SC-02 9/23/2008 1438 9.1 (refusal) 5.4 No  --

refusal due to wood debris, also 

caused compaction  -- Yes 5.4 25-50 0.4

BLVD-SC-03 9/23/2008 1126 11.3 6.6 No  --

compaction likely due to wood 

debris  -- Yes 6.6 >50 0.0

BLVD-SC-04 9/23/2008 1014 11.5 10.2 No  -- no native sediment observed  -- Yes 9.7 >50 0.5

BLVD-SC-05 9/22/2008 1630 14.0 14.0 No  --

"native" sediments encountered at 

~9.5 ft.  -- Yes 9.5 >50 0.0

BLVD-SC-06 9/22/2008 1530 15.0 7.8 No  --

"native" sediments encountered at 

~6 ft.  -- Yes 4.5 25-50 1.5

BLVD-SC-07 9/24/2008 902 4.0 (refusal) 3.3 No  -- refusal due to wood debris  -- Yes 3.3 25-50 0.0

BLVD-SC-08 9/23/2008 1656 16.0 15.0 No  --

"native" sediments encountered at 

~7 ft.  -- Yes 4.5 25-50 2.5

BLVD-SC-09 9/23/2008 1818 9.7 (refusal) 8.1 No 0*

milk container fragment observed 

from 1.7-2.5 ft <5 Yes 3.5 25-50 Both bark, wood chips, sawdust 0.5

CW-002 9/25/2008 1615 5.7 (refusal) 2.2 No  -- refusal caused by wood debris  -- Yes 2.2 >50 >Chips/Dust bark and wood chips/sawdust ~ 0.5 + eelgrass

CW-003 9/26/2008 1551 6.0 (refusal) 2.7 No  --

refusal and pile driving due to 

wood debris  -- Yes 2.7 >50 >Chips/Dust sawdust ~ 0.5 + eelgrass

CW-005 9/29/2008 1455 7.1 1.8 Yes 0*

single piece of plastic at 1 ft, pile 

drive due to wood debris <5 Yes 1.8 25-50 >Chips/Dust wood chips, fibers ~ 1

CW-007 9/26/2008 1109 7.0 3.3 Yes 0.4

plastic fragments, rubber band, 

blue rubber, aluminum foil <5 Yes 2.3 25-50 >Bark piece of wood and bark 2.9

CW-008 9/25/2008 1150 7.0 6.3 Yes 1

plastic, tongue depressor, tin foil, 

sock <5 Yes 4.3 25-50 >Chips/Dust

wood chips/sawdust and bark 

(3 inch) 2.0

CW-012 9/25/2008 1031 8.5 6.5 No 0*

single piece of aluminum foil in 

upper 0.5 ft <5 Yes 6 >50 Both wood chips and bark 0.5

CW-014 9/25/2008 1116 7.5 7.5 Yes 3.5 plastic pieces, bags <5 Yes 4.5 25-50 Both bark and wood chips  1.5

CW-017 9/29/2008 1010 8.0 3.5 Yes 0*

one shoe lace at 2.5 ft, pile drive 

due to wood debris <5 Yes 2 25-50 Both bark, wood chips/sawdust 1.5

CW-019 9/29/2008 1030 8.0 4.0 No  -- pile drive due to wood debris  -- Yes 1.5 25-50 Both bark, wood chips, sawdust 2.5

CW-025 9/29/2008 1519 refusal refusal  --  --

glass and fine gravel at bottom 

may have caused refusal  --  --  --  --  --  -- 0.0

CW-026 9/26/2008 1206 6.0 (refusal) 1.7 Yes 1.7

glass and plastic fragments, 

refusal due to gravel and refuse <5 Yes 1.7 25-50 >Bark bark 0.0

CW-028 9/26/2008 1303 7.0 3.7 Yes 0* one piece of plastic at 1.5 ft <5 Yes 2.2 25-50 >Bark large (3-4 inch) piece of bark 1.5

CW-029 9/25/2008 1409 7.0 6.0 Yes 0.5 plastic fragments <5 Yes 5 25-50 >Chips/Dust

moderate to abundant wood 

chips/sawdust 3.0

CW-031 9/29/2008 1236 6.7 3.5 No  --  --  -- Yes 2 25-50 >Bark bark, wood sticks 1.0

CW-036 9/29/2008 1307 7.7 5.5 Yes 0*

single piece of plastic (candy 

wrapper) at 1.8 ft <5 No   --  --   --  -- 1.8
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APPENDIX E-2
2008 SEDIMENT INVESTIGATION DATA

Page 2 of 3

Cornwall Avenue Landfill Mapping - Sediment Coring Observations1

Station Date Time

Total 
Penetration 

(ft)

Total 
Recovery 

(ft) Refuse?

Refuse 
Thickness 

(ft) Description
Percent by 
Volume2

Wood 
Debris?

Wood 
Thickness 

(ft)
Percent by 
Volume3

Relative 
Percent3  (Bark 

vs. 
Chips/Sawdust) Bore Log Notes

Recent 
Overlying 

Sediment Layer 
(ft)4

CW-048 9/26/2008 1319 6.0 (refusal) 3.9 Yes 0.4

plastic bag/fragments, christmas 

tinsel, detergent bottle cap, 

refusal due to refuse? 10 Yes 3.5 25-50 >Bark bark 3.5

CW-049 9/25/2008 1552 7.5 4.8 Yes 2.5 plastic bags, plastic jar bottom  5-10 Yes 2.8 25-50 Both some bark, wood chips 2.0

CW-051 9/29/2008 1251 7.8 6.8 No  --  --  -- Yes 1.4 25-50 >Chips/Dust

fibers, wood chips, sawdust, 

piece of bark 1.5

CW-053 9/25/2008 1708 6.3 2.8 No 0*

single plastic sheet at 0.8 ft, pile 

drive due to wood debris <5 Yes 2 >50 >Chips/Dust

wood chips, bark, one large 

wood chip 0.8

CW-057 9/29/2008 1324 6.5 3.7 No  --  --  -- Yes 2.7 25-50 >Bark bark 1.0

CW-061 9/25/2008 1800 7.7 5.7 Yes 2 plastic sheet, blue plastic <5 Yes 3.7 >50 >Chips/Dust wood chips 2.0

CW-063 9/25/2008 1729 6.5 5.0 No  --  --  -- Yes 3 >50 >Chips/Dust wood sawdust 1.5

CW-064 9/26/2008 1414 7.6 5.0 No  --  --  -- Yes 5 25-50 >Chips/Dust

thin layer (~2 inches) of fibrous 

wood 3.0

CW-066 9/26/2008 1354 7.1 2.0 Yes 1

rubber gasket, plastic fragments, 

wood at bottom caused pile drive <5 Yes 1 25-50 >Bark large piece of wood (3-inch) 1.0

CW-067 9/25/2008 1634 7.9 4.8 Yes 1 plastic sheet and fragments <5 Yes 2 >50 >Chips/Dust bark and wood chips/sawdust 2.0

CW-068 9/26/2008 1339 8.2 2.6 Yes 0*

piece of linoleum flooring may 

have cause pile driving <5 Yes 2.6 25-50 >Bark bark 2.6

CW-075 9/26/2008 1521 4.8 (refusal) 2.3 Yes 0* single plastic sheet at 0.7 ft <5 Yes 2.3 25-50 Both

bark, wood chips, large piece of 

wood 2.3

CW-077 9/26/2008 1430 7.2 3.0 Yes 1.5

brick and glass frags, plywood 

piece, pile drive due to debris  5-10 Yes 3 25-50 Both wood debris 0.0

CW-080 9/26/2008 851 8.5 7.2 No  --  --  -- Yes 4 25-50 >Chips/Dust bark and wood chips/sawdust 3.0

CW-082 9/26/2008 1037 5.9 (refusal) 2.9 Yes 1.4

plastic bags, aluminum foil, 

refusal caused by wood debris <5 Yes 1.4 25-50 >Chips/Dust wood chips 1.5

CW-084 9/26/2008 1128 7.0 4.2 Yes 1.2

bread clip, newspaper, glass 

fragments <5 Yes 3.7 25-50 >Chips/Dust wood chips/sawdust, small bark 0.5

CW-087 9/25/2008 1343 4.5 (refusal) 2.3 Yes 0*

refusal caused by refuse, glass 

and porcelain frags, plastic <5 Yes 2.3 <25 Both

moderate to abundant wood 

debris 2.3

CW-089 9/29/2008 1146 6.1 2.5 No  -- pile drive due to wood debris  -- Yes 2 25-50 >Chips/Dust wood chips, fibers, sawdust 0.5

CW-091 9/25/2008 1313 7.5 5.9 Yes 2 cigarette pack, paper, plastic <5 Yes 2.5 25-50 Both wood chips and bark 0.5

CW-093 9/29/2008 1125 7.5 5.4 Yes 0.5

small piece of leather, glass 

fragment <5 Yes 2 25-50 Both wood debris 2.5

CW-108 9/29/2008 1434 6.8 2.0 No  -- pile drive due to wood debris  -- Yes 2 >50 >Chips/Dust

sawdust/wood chips, large 3-4 

inch wood piece ~ 0.5 + eelgrass

CW-113 9/26/2008 1501 6.0 3.6 Yes 0* one small piece of plastic at 3 ft <5 Yes 3.6 25-50 >Bark bark (3-inch) 3.0

CW-117 9/29/2008 1538 4.0 4.0 No  --  --  -- Yes 2.5 >50 >Chips/Dust wood chips and sawdust < 0.5

CW-120 9/26/2008 1539 2.0 (refusal) 1.3 No  -- refusal due to wood debris  -- Yes 1.3 >50 >Chips/Dust wood chips and sawdust ~ 0.5 + eelgrass

CW-124 9/29/2008 1503 6.2 3.8 Yes 0*

piece of fabric/textile at 3.8 ft, pile 

drive due to wood debris <5 Yes 3.8 25-50 Both -- 2.0

CW-132 9/29/2008 1404 6.5 2.5 Yes 0*

single piece of plastic sheet, pile 

drive due to wood debris <5 Yes 2.5 25-50 >Chips/Dust wood chips, sawdust, fibers 1.5

CW-134 9/29/2008 1339 8.5 6.5 No  --  --  -- Yes 0.7 25-50 >Chips/Dust fibers, wood chips 2.7
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APPENDIX E-2
2008 SEDIMENT INVESTIGATION DATA

Page 3 of 3

Cornwall Avenue Landfill Mapping - Sediment Coring Observations1

Station Date Time

Total 
Penetration 

(ft)

Total 
Recovery 

(ft) Refuse?

Refuse 
Thickness 

(ft) Description
Percent by 
Volume2

Wood 
Debris?

Wood 
Thickness 

(ft)
Percent by 
Volume3

Relative 
Percent3  (Bark 

vs. 
Chips/Sawdust) Bore Log Notes

Recent 
Overlying 

Sediment Layer 
(ft)4

CW-136 9/29/2008 1046 7.5 5.7 Yes 0* small piece of plastic at 4 ft <5 Yes 4 25-50 >Bark primarily bark 1.7

CW-139 9/29/2008 1107 7.5 5.6 Yes 2 plastic frags, aluminum foil <5 Yes 3.6 25-50 >Chips/Dust

fibers, wood chips, sawdust, 

large piece of bark (3-inches) 2.0

RGH-SC-01 8/26/2008 1654 6.0 4.5 Yes 0.5

glass fragments on surface, brick 

debris at 2.5 ft <5 Yes <1 <25 >Chips/Dust

chips, sawdust, 2-inch wood 

chip <0.5

RGH-SC-02 8/26/2008 1802 6.0 5.2 Yes 3

brick, glass, wire fragments on 

surface, brick and glass 

fragments at 2.25 ft to 5.2 ft 10 Yes 2.25 25-50 >Chips/Dust

scattered wood fiber on 

surface, 3-inch wood chips 

from 3 to 5.25 ft 0.5

RGH-SC-03 8/27/2008 1212 6.2 5.5 No  -- brick fragments on surface  -- Yes 3 >50 >Chips/Dust

abundant wood sticks (0.5 to 4 

inch long) at surface, wood 

chips from 2.8 ft to 5.5 ft 1.8

RGH-SC-04 8/27/2008 1149 6.0 5.7 No  --  --  -- Yes 5 >50 >Chips/Dust

wood pieces (0.5 to 2 inch) 

from 0.7 to 2.2 ft, wood chip 

layers at 2.5 ft and 5.1 ft, 

abundant wood pieces to 5.7 ft 0.7

RGH-SC-05 8/27/2008 1127 6.0 4.5 No  --  --  -- Yes 4 >50 >Chips/Dust

wood fragments 0.5 to 1.5 ft, 

abundant wood chips from 3 to 

4.5 ft 0.5

RGH-SC-06 8/27/2008 1017 6.0 5.3 No  --  --  -- Yes 3.5 >50 >Chips/Dust

root/wood fragments from 

surface to 2.75 ft, wood chip 

layers (1 to 3 cm thick) at 2.75 

and 3.25 ft, wood chip layers 

increase to 5.25 ft 0.9

RGH-SC-07 9/24/2008 1403 6.8 4.9 Yes 0* 5 inch piece black plastic at 6.8' <5 Yes 6.5 25-50 >Chips/Dust wood chips, sawdust 0.5

RGH-SC-08 9/24/2008 1639 5.5 4.8 Yes 0* plastic syringe at 5.5 ft <5 Yes 3.5 >50 >Chips/Dust wood chips, sawdust, fibers 2.0

RGH-SC-09 9/24/2008 1601 5.5 4.3 No  --  --  -- Yes 3.5 25-50 >Chips/Dust

wood pieces (0.5 to 4 inch), 

increasing amounts with depth 2.0

Notes:
0* - single piece or fragment of refuse observed in core
1
 Observations are based on recovered sediment depth (not penetration depth)

2
 Percent by volume - visual estimate of refuse volume in sediment thickness (<5% is limit of observation)

3
 Percent volume is an estimate based on field observations.  Highly organic sediments (PT) contain >50% wood debris.

   
Bold (>50%) indicates primarily wood debris, with little sediment. Organic silts and clays (OL) contain 25-50% wood debris.

4
 Recent sediments at some stations contain organic material including wood debris

   but generally less than observed with increasing sediment depth.

Municipal refuse present with < 1.0 foot of recent overlying sediment

Greater than 1.0 foot accumulated wood containing > 50% sawdust/wood chips with < 1.0 foot of recent overlying sediment
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TABLE F-1
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 1 – UPLAND SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Alternative 1: Containment with Low Permeability Cap, Shoreline Stabilization, and Deep Subtidal Sediment MNR
Scope of Work: 

Capital Cost Item - Upland Site Unit Unit Qty. Unit Cost Cost Notes

Direct Capital Costs -
Construction of low permeability soil cap over Upland Site Unit

Mobilization/Demobilization LS 1 $20,000 $20,000 1,2
Temporary Erosion and Sedimentation Controls LS 1 $15,000 $15,000 1,3
Import fill for site grading/preparation c.y. 27,500 $18 $495,000 4
Place, grade, and compact imported fill c.y. 27,500 $9 $247,500 1,4
LFG control layer installing pipe, welding, testing) l.f. 7,350 $16 $117,600 1,5
LFG control layer - granular fill c.y. 8,400 $25 $210,000 6
Place, grade, and compact low permeability layer c.y. 47,500 $9.00 $427,500 7
Separation / Protection Layer s.y. 50,610 $1.30 $65,793 8
Import fill for drainage and topsoil layers c.y. 33,700 $18 $606,600 9

EstimPlacement and grading of drainage and topsoil layers c.y. 33,700 $9 $303,300 1,9
OSWER 9355.0-75, July 2000

Hydroseeding capped area ac 10 $4,000 $41,829 1
Groundwater and LFG monitoring assumes 20 hrs. x $90 for sample collection; $500 per groundwater sample for analyses;
$100 per sample for data validation and management; $300 for LFG VOC analysis, $100 for LFG analyzer rental; 

and other related costs at $500 per sampling event.  Reporting costs assumed at $3,500 per quarter (years 1 and 2), 
Stormwater management system (incl. BNSF drainage) LS 1 $100,000 $100,000 1
Passive vents for LFG system LS 1 $25,000 $25,000 1
Installation of  8 groundwater monitoring wells LS 1 $16,000 $16,000 10
Deed restrictions (institutional controls) LS 1 $5,000 $5,000 1

Subtotal for Direct Capital Costs $2,700,000

Capital Indirect Costs -
Pre-Design Investigation/Evaluation LS 1 $50,000 1
Remedial Design % 12 $324,000 11,14
Project Management % 6 $162,000 12,14
Construction Management % 8 $216,000 13,14
Construction Completion Report LS 1 $40,000 1
Permitting and Regulatory Compliance % 3 $81,000 1
Ecology Oversight % 2 $54,000 1
Estimate of Taxes % 9 $243,000

Subtotal for Capital Indirect Costs $1,170,000

Subtotal for Capital Direct and Indirect Costs $3,870,000
Contingency for Capital Direct and Indirect Costs % 25 $967,500

Total for Direct and Indirect Capital Costs $4,837,500

Qty. Annual Present
Operation and Maintenance - Upland Site Unit Unit (Yearly) Unit Cost Cost Worth Notes

Groundwater and LFG Compliance Monitoring and Reporting
Years 1 to 2 - Water Quality and LFG Monitoring (Quarterly) Ea. 4 $12,700 $50,800 $97,204 15,16
Years 3 to 5 - Water Quality and LFG Monitoring (Semi-annually) Ea. 2 $12,950 $25,900 $69,765 15,16

Subtotal for Operation and Maintenance Costs $166,969
Contingency on Operation and Maintenance Costs 25% $42,000

Total for Operation and Maintenance Costs $208,969

PRESENT WORTH OF ALTERNATIVE 1 - Upland Site Unit $5,050,000

Construct low-permeability cap in the Upland Site Unit; integrate stormwater and erosion control and LFG control; 
shoreline stabilization; and monitored natural recovery of subtidal sediments.
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TABLE F-1
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 1 – UPLAND SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Alternative 1: Containment with Low Permeability Cap, Shoreline Stabilization, and Deep Subtidal Sediment MNR
Scope of Work: 

Notes
1 Cost estimates based on professional judgment and experience on other similar projects.
2 Includes  work plans/submittals, temporary fencing, temporary facilities.
3 Dust control, street sweeping, erosion control measures
4

5 Assumed perforated 2" HDPE SDR-11 on 75-ft centers under cap
6 Assumed granular fill material with a thickness of 6-inches under cap area (455,520 sf)
7 Assumed approximately 47,500 c.y. of stabilized sediment will be graded and compacted across 85% of the Upland Site Unit (455,520 sf)
8 Assumed non-woven geotextile, installed cost; throughout cap area (455,520 sf / 9 = 50610 CY)
9 Assumes 1 ft drainage layer, 1 ft topsoil over 455,520 sf area

10 Assumed installation occurs during shoreline stabilization; assumed $2,000 in labor and materials per well
11 Remedial Design includes preparation of construction plans and specifications, preparation of engineer's estimate of probable cost, and bidding support
12 Project management includes bid/contract administration, cost and performance reporting, planning and coordination.
13 Construction management includes submittal review, change order review, design modifications, construction schedule tracking.
14 Estimated cost based on: A Guide to Developing and Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-002, 

OSWER 9355.0-75, July 2000
15 Groundwater monitoring - 8 samples + 2 QA/QC per event; monitoring on quarterly basis for 2 years, semi-annually for 3 years, annually for 5 years.

Groundwater and LFG monitoring assumes 20 hrs. x $90 for sample collection; $500 per groundwater sample for analyses;
$100 per sample for data validation and management; $300 for LFG VOC analysis, $100 for LFG analyzer rental; 
and other related costs at $500 per sampling event.  Reporting costs assumed at $3,500 per quarter (years 1 and 2), 
and $7,500 per annum (years 3 through 5).

16 Present Worth Values calculated assuming a 3 percent discount rate.

Construct low-permeability cap in the Upland Site Unit; integrate stormwater and erosion control and LFG control; 
shoreline stabilization; and monitored natural recovery of subtidal sediments.

Based on creating 1.5% slope over 85% of Upland Site Area.  [Assume 15% coverage by buildings/pavement (535,900 sf x 0.85 = 455,515 
sf)]  Assumed excess stabilized sediment is available after creating 2 ft cap, which provides an additional 13,750 CY to achieve desired 
slope.  Assumed imported structural fill from clean borrow required for grade not achieved with the stabilized sediment.
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TABLE F-2
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 1 – MARINE SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Alternative 1: Containment with Low Permeability Cap, Shoreline Stabilization, and Deep Subtidal Sediment MNR
Scope of Work: 

Capital Cost Item - Marine Site Unit Unit Qty. Unit Cost Cost Notes

Direct Capital Costs -

Construction of shoreline stabilization
Mobilization/Demobilization LS 1 $20,000 $20,000 1,2
Erosion and Sedimentation Controls LS 1 $15,000 $15,000 1,3
Select removal and disposal of refuse along shoreline c.y. 1,000 $96 $96,125 4

Placement of 3 ft of gravel/riprap for shoreline stabilization c.y. 30,800 $38 $1,170,400 5

Placement of 6 inches of gravel (fish habitat) over riprap c.y. 5,100 $25 $127,500 5

Subtotal for Direct Capital Costs $1,430,000

Capital Indirect Costs -
Pre-Design Investigation/Evaluation LS 1 $70,000 1
Remedial Design % 15 $214,500 1,6,9
Project Management % 6 $85,800 7,9
Construction Management % 8 $114,400 8,9
Construction Completion Report LS 1 $40,000 1
Permitting and Regulatory Compliance % 10 $143,000 1
Ecology Oversight % 2 $28,600 1
Estimate of Taxes % 9 $128,700

Subtotal for Capital Indirect Costs $825,000
Subtotal for Capital Direct and Indirect Costs $2,255,000

Contingency for Capital Direct and Indirect Costs % 25 $563,750
Total for Direct and Indirect Capital Costs $2,818,750

Qty. Annual Present
Operation and Maintenance - Marine Site Unit Unit (Yearly) Unit Cost Cost Worth Notes

Natural Recovery Compliance Monitoring and Reporting
Years 1 to 10 - Sediment Sampling (Yr 1, 5,10) Ea. 1 $22,400 $22,400 $82,689 10,13

Bathymetric Survey of Subtidal MNR (same schedule as monitoring)
Survey and letter report Ea. 1 $8,000 $8,000 $29,532 11,13

Annual Inspection of Shoreline Stabilization
Inspection and letter report Ea. 1 $1,500 $1,500 $29,401 12,13

Maintenance of Shoreline Stabilization
5 Year Repair / Replenishment

Design/Coordination/Permitting LS 1 $5,000 $5,000

Track excavator with operator hrs. 16 $100 $1,600

Miscellaneous materials/expenses LS 1 $1,000 $1,000

Years 5,10,15,20 - Sand / gravel (300 CY per event) Ea. 1 $7,500 $7,500

Sum 1 $15,100 $42,314 13

Subtotal for Operation and Maintenance Costs $183,936
Contingency on Operation and Maintenance Costs 25% $46,000

Total for Operation and Maintenance Costs $229,936

PRESENT WORTH OF ALTERNATIVE 1 - Marine Site Unit $3,050,000

Construct low-permeability cap in the Upland Site Unit; integrate stormwater and erosion control and LFG control; shoreline 
stabilization; and monitored natural recovery of subtidal sediments.
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TABLE F-2
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 1 – MARINE SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Alternative 1: Containment with Low Permeability Cap, Shoreline Stabilization, and Deep Subtidal Sediment MNR
Scope of Work: 

Notes
1 Cost estimates based on professional judgment and experience on other similar projects.

2 Includes  work plans/submittals, temporary fencing, temporary facilities.

3 Street sweeping, erosion control measures

4 Assumed 1,000 c.y. of material to be excavated, hauled to Everett Intermodal Transfer Station, and disposed at Subtitle D facility
5 Assumes 3 ft of riprap and 0.5 ft of gravel over 276,946 sf of area for shoreline stabilization system

6 Remedial Design includes preparation of construction plans and specifications, preparation of engineer's estimate of probable cost, 

and bidding support

7 Project management includes bid/contract administration, cost and performance reporting, planning and coordination.

8 Construction management includes submittal review, change order review, design modifications, construction schedule tracking.

9 Estimated cost based on: A Guide to Developing and Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-002, 

OSWER 9355.0-75, July 2000

10 Monitoring sediment accumulation / recovery from 10 shallow sediment cores; plus 12 surface sediment samples collected for PCB analysis.
11 Assume bathymetry survey on same frequency as sediment monitoring.
12 Inspection assumes 6-hour travel/field effort and 4-hour report effort at $140/hr.
13 Present Worth Values calculated assuming a 3 percent discount rate.

Construct low-permeability cap in the Upland Site Unit; integrate stormwater and erosion control and LFG control; shoreline 
stabilization; and monitored natural recovery of subtidal sediments.
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TABLE F-3
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 2 – UPLAND SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Alternative 2: Containment with Low Permeability Cap with Liner, Shoreline Stabilization with Sand Filter, Sediment Cap, and MNR
Scope of Work: 

Capital Cost Item - Upland Site Unit Unit Qty. Unit Cost Cost Notes

Direct Capital Costs -
Construction of low permeability soil cap over Upland Site Unit

Mobilization/Demobilization LS 1 $20,000 $20,000 1,2
Temporary Erosion and Sedimentation Controls LS 1 $15,000 $15,000 1,3
Import fill for site grading/preparation c.y. 27,500 $18 $495,000 4
Place, grade, and compact imported fill c.y. 27,500 $9 $247,500 1,4
LFG control layer installing pipe, welding, testing) l.f. 7,350 $16 $117,600 1,5
LFG control layer - granular fill c.y. 8,400 $25 $210,000 6
Place, grade, and compact low permeability layer c.y. 47,500 $9.00 $427,500 7
Separation / Protection Layer (Scrim Reinforced Liner) s.y. 50,610 $3.33 $168,531 8
Import fill for drainage and topsoil layers c.y. 33,700 $18 $606,600 9
Placement and grading of drainage and topsoil layers c.y. 33,700 $9 $303,300 1,9
Hydroseeding capped area ac 10 $4,000 $41,829 1

Other Components of Cleanup Action Alternative
Import and placement of sand for shoreline sand filter c.y. 10,300 $26 $267,800 17
Stormwater management system (incl. BNSF drainage) LS 1 $100,000 $100,000 1
Passive vents for LFG system LS 1 $25,000 $25,000 1
Installation of  8 groundwater monitoring wells LS 1 $16,000 $16,000 10
Deed restrictions (institutional controls) LS 1 $5,000 $5,000 1

Subtotal for Direct Capital Costs $3,070,000

Capital Indirect Costs -
Pre-Design Investigation/Evaluation LS 1 $75,000 1
Remedial Design % 12 $368,400 11,14
Project Management % 6 $184,200 12,14
Construction Management % 8 $245,600 13,14
Construction Completion Report LS 1 $40,000 1
Permitting and Regulatory Compliance % 3 $92,100 1
Ecology Oversight % 2 $61,400 1
Estimate of Taxes % 9 $276,300

Subtotal for Capital Indirect Costs $1,343,000

Subtotal for Capital Direct and Indirect Costs $4,413,000
Contingency for Capital Direct and Indirect Costs % 25 $1,103,250

Total for Direct and Indirect Capital Costs $5,516,250

Qty. Annual Present
Operation and Maintenance - Upland Site Unit Unit (Yearly) Unit Cost Cost Worth Notes

Groundwater and LFG Compliance Monitoring and Reporting
Years 1 to 2 - Water Quality and LFG Monitoring (Quarterly) Ea. 4 $12,700 $50,800 $97,204 15,16
Years 3 to 5 - Water Quality and LFG Monitoring (Semi-annually) Ea. 2 $12,950 $25,900 $69,765 15,16

Subtotal for Operation and Maintenance Costs $166,969
Contingency on Operation and Maintenance Costs 25% $42,000

Total for Operation and Maintenance Costs $208,969

PRESENT WORTH OF ALTERNATIVE 2 - Upland Site Unit $5,730,000

Construct low-permeability soil cap in the Upland Site Unit with stabilized fine-grained sediments and scrim-reinforced liner; 
integrate stormwater and erosion control and LFG control; construct shoreline stabilization with shoreline sand filter; install thin-
layer sand cap in the subtidal area; implement monitored natural recovery for subtidal sediment in areas not capped.
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TABLE F-3
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 2 – UPLAND SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Alternative 2: Containment with Low Permeability Cap with Liner, Shoreline Stabilization with Sand Filter, Sediment Cap, and MNR
Scope of Work: 

Notes
1 Cost estimates based on professional judgment and experience on other similar projects.
2 Includes work plans/submittals, temporary fencing, temporary facilities.
3 Dust control, street sweeping, erosion control measures
4

5 Assumed perforated 2" HDPE SDR-11 on 75-ft centers under cap
6 Assumed granular fill material with a thickness of 6-inches under cap area (455,520 sf)
7 Assumed approximately 47,500 c.y. of stabilized sediment will be graded and compacted across 85% of the Upland Site Unit (455,520 sf)
8 Assumed 20-mil scrim reinforced liner, installed cost; throughout cap area (455,520 sf / 9 = 50610 CY)
9 Assumed 1 ft drainage layer, 1 ft topsoil over 455,520 sf area

10 Assumed installation occurs during shoreline stabilization; assumed $2,000 in labor and materials per well
11 Remedial Design includes preparation of construction plans and specifications, preparation of engineer's estimate of probable cost, 

and bidding support
12 Project management includes bid/contract administration, cost and performance reporting, planning and coordination.
13 Construction management includes submittal review, change order review, design modifications, construction schedule tracking.
14 Estimated cost based on: A Guide to Developing and Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-002, 

OSWER 9355.0-75, July 2000
15 Groundwater monitoring - 8 samples + 2 QA/QC per event; monitoring on quarterly basis for 2 years, semi-annually for 3 years, annually for 5 years.

Groundwater and LFG monitoring assumes 20 hrs. x $90 for sample collection; $500 per groundwater sample for analyses; 
$100 per sample for data validation and management; $300 for LFG VOC analysis, $100 for LFG analyzer rental; 
and other related costs at $500 per sampling event.  Reporting costs assumed at $3,500 per quarter (years 1 and 2), 
and $7,500 per annum (years 3 through 5).

16 Present Worth Values calculated assuming a 3 percent discount rate.
17 Assumed 1 ft of sand placed over 276,950 sf of area beneath the shoreline stabilization system

Construct low-permeability soil cap in the Upland Site Unit with stabilized fine-grained sediments and scrim-reinforced liner; 
integrate stormwater and erosion control and LFG control; construct shoreline stabilization with shoreline sand filter; install thin-
layer sand cap in the subtidal area; implement monitored natural recovery for subtidal sediment in areas not capped.

Based on creating 1.5% slope over 85% of Upland Site Area.  [Assume 15% coverage by buildings/pavement (535,900 sf x 0.85 = 455,515 sf)]  
Assumed excess stabilized sediment is available after creating 2 ft cap, which provides an additional 13,750 CY to achieve desired slope.  
Assumed imported structural fill from clean borrow required for grade not achieved with the stabilized sediment.
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TABLE F-4
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 2 - MARINE SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Alternative 2: Containment with Low Permeability Cap with Liner, Shoreline Stabilization with Sand Filter, Sediment Cap, and MNR
Scope of Work: 

Capital Cost Item - Marine Site Unit Unit Qty. Unit Cost Cost Notes

Direct Capital Costs -

Construction of shoreline stabilization
Mobilization/Demobilization LS 1 $20,000 $20,000 1,2
Erosion and Sedimentation Controls LS 1 $15,000 $15,000 1,3
Select removal and disposal of refuse along shoreline c.y. 1,000 $96 $96,125 4

Placement of 3 ft of gravel/riprap for shoreline stabilization c.y. 30,800 $38 $1,170,400 5

Placement of 6 inches of gravel (fish habitat) over riprap c.y. 5,100 $25 $127,500 5

Construction of thin layer subtidal sediment cap
Placement of thin layer sand cap c.y. 5,100 $35 $178,500 6

Subtotal for Direct Capital Costs $1,610,000

Capital Indirect Costs -
Pre-Design Investigation/Evaluation LS 1 $70,000 1
Remedial Design % 15 $241,500 6,9
Project Management % 6 $96,600 7,9
Construction Management % 8 $128,800 8,9
Construction Completion Report LS 1 $40,000 1
Permitting and Regulatory Compliance % 10 $161,000 1
Ecology Oversight % 2 $32,200 1
Estimate of Taxes % 9 $144,900

Subtotal for Capital Indirect Costs $915,000

Subtotal for Capital Direct and Indirect Costs $2,525,000
Contingency for Capital Direct and Indirect Costs % 25 $631,250

Total for Direct and Indirect Capital Costs $3,156,250

Qty. Annual Present
Operation and Maintenance - Marine Site Unit Unit (Yearly) Unit Cost Cost Worth Notes

Natural Recovery Compliance Monitoring and Reporting
Years 1 to 10 - Sediment Sampling (Yr 1, 5,10) Ea. 1 $22,400 $22,400 $82,689 10,13

Bathymetric Survey of Subtidal MNR (same schedule as monitoring)
Survey and letter report Ea. 1 $8,000 $8,000 $29,532 11,13

Annual Inspection of Shoreline Stabilization
Inspection and letter report Ea. 1 $1,500 $1,500 $29,401 12,13

Maintenance of Shoreline Stabilization
5 Year Repair / Replenishment

Design/Coordination/Permitting LS 1 $5,000 $5,000

Track excavator with operator hrs. 16 $100 $1,600

Miscellaneous materials/expenses LS 1 $1,000 $1,000

Years 5,10 - Sand / gravel (300 CY per event) Ea. 1 $7,500 $7,500

Ea. 1 $15,100 $24,261 13

Subtotal for Operation and Maintenance Costs $165,883
Contingency on Operation and Maintenance Costs 25% $41,000

Total for Operation and Maintenance Costs $206,883

PRESENT WORTH OF ALTERNATIVE 2 - Marine Site Unit $3,360,000

Construct low-permeability soil cap in the Upland Site Unit with stabilized fine-grained sediments and scrim-reinforced liner; 
integrate stormwater and erosion control and LFG control; construct shoreline stabilization with shoreline sand filter; install 
thin-layer sand cap in the subtidal area; implement monitored natural recovery for subtidal sediment in areas not capped.
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TABLE F-4
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 2 - MARINE SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Alternative 2: Containment with Low Permeability Cap with Liner, Shoreline Stabilization with Sand Filter, Sediment Cap, and MNR
Scope of Work: 

Notes
1
2
3
4
5
6 Assumed sediment capping area of 229,000 sf capped with 6 inches of sand (plus 20% additional for placement difficulty)
7
8
9

OSWER 9355.0-75, July 2000
10
11
12
13 Present Worth Values calculated assuming a 3 percent discount rate.

Project management includes bid/contract administration, cost and performance reporting, planning and coordination.
Construction management includes submittal review, change order review, design modifications, construction schedule tracking.
Estimated cost based on: A Guide to Developing and Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-002, 

Monitoring sediment accumulation / recovery from 10 shallow sediment cores; plus 12 surface sediment samples collected for PCB analysis.
Assume bathymetry survey on same frequency as sediment monitoring.
Inspection assumes 6-hour travel/field effort and 4-hour report effort at $140/hr.

Construct low-permeability soil cap in the Upland Site Unit with stabilized fine-grained sediments and scrim-reinforced liner; 
integrate stormwater and erosion control and LFG control; construct shoreline stabilization with shoreline sand filter; install 
thin-layer sand cap in the subtidal area; implement monitored natural recovery for subtidal sediment in areas not capped.

Cost estimates based on professional judgment and experience on other similar projects.
Includes  work plans/submittals, temporary fencing, temporary facilities.
Street sweeping, erosion control measures
Assumed 1,000 c.y. of material to be excavated, hauled to Everett Intermodal Transfer Station, and disposed at Subtitle D facility
Assumes 3 ft of riprap and 0.5 ft of gravel over 276,946 sf of area for shoreline stabilization system
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TABLE F-5
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 3 – UPLAND SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Alternative 3: 

Scope of Work: 

Capital Cost Item - Upland Site Unit Unit Qty. Unit Cost Cost Notes

Direct Capital Costs -

Construction of low permeability soil cap over Upland Site Unit
Mobilization/Demobilization LS 1 $20,000 $20,000 1,2
Temporary Erosion and Sedimentation Controls LS 1 $15,000 $15,000 1,3
Import fill for site grading/preparation c.y. 27,500 $18 $495,000 4
Place, grade, and compact imported fill c.y. 27,500 $9 $247,500 1,4
LFG control layer installing pipe, welding, testing) l.f. 7,350 $16 $117,600 1,5
LFG control layer - granular fill c.y. 8,400 $25 $210,000 6
Place, grade, and compact low permeability layer c.y. 47,500 $9.00 $427,500 7
Installation of FML Layer s.y. 50,610 $8.20 $415,002 8
Import fill for drainage and topsoil layers c.y. 33,700 $18 $606,600 9
Placement and grading of drainage and topsoil layers c.y. 33,700 $9 $303,300 1,9
Hydroseeding capped area ac 10 $4,000 $41,829 1

Other Components of Cleanup Action Alternative
Import and placement of sand for shoreline sand filter c.y. 10,300 $26 $267,800 24
Stormwater management system (incl. BNSF drainage) LS 1 $100,000 $100,000 1
Passive vents for LFG system LS 1 $25,000 $25,000 1
Installation of  8 groundwater monitoring wells LS 1 $16,000 $16,000 10
Deed restrictions (institutional controls) LS 1 $5,000 $5,000 1

Construction of Groundwater Diversion Structure
Installation of sheetpile cutoff wall s.f. 10,200 $40.00 $408,000 11
Installation of upgradient groundwater interception trench l.f. 1,350 $70 $94,500 11
Installation of oil/water separator l.s. 1 $10,000 $10,000 12
Installation of sampling/access vaults l.s. 3 $2,500 $7,500 13
Installation of outfall/tide gate l.s. 1 $10,000 $10,000 1

Subtotal for Direct Capital Costs $3,840,000

Capital Indirect Costs -
Pre-Design Investigation/Evaluation LS 1 $50,000 1
Pre-Design Investigation/Evaluation LS 1 $50,000 1
Remedial Design % 10 $384,000 14,17
Project Management % 5 $192,000 15,17
Construction Management % 6 $230,400 16,17
Construction Completion Report LS 1 $40,000 1
Permitting and Regulatory Compliance % 3 $115,200 1
Ecology Oversight % 2 $76,800 1
Estimate of Taxes % 9 $345,600

Subtotal for Capital Indirect Costs $1,484,000

Subtotal for Capital Direct and Indirect Costs $5,324,000
Contingency for Capital Direct and Indirect Costs % 25 $1,331,000

Total for Direct and Indirect Capital Costs $6,655,000

Qty. Annual Present
Operation and Maintenance - Upland Site Unit Unit (Yearly) Unit Cost Cost Worth Notes

Annual Inspection and cleaning of oil/water separator
Inspection/cleaning ea. 1 $1,000 $1,000 $14,877 18,20,23

Groundwater and LFG Compliance Monitoring and Reporting
Years 1 to 2 - Water Quality and LFG Monitoring (Quarterly) Ea. 4 $12,700 $50,800 $97,204 19,21,22,23
Years 3 to 5 - Water Quality and LFG Monitoring (Semi-annually) Ea. 2 $12,950 $25,900 $69,765 19,21,22,23

Subtotal for Operation and Maintenance Costs $166,969
Contingency on Operation and Maintenance Costs 25% $42,000
Total for Operation and Maintenance Costs $208,969

PRESENT WORTH OF ALTERNATIVE 3 - Upland Site Unit $6,860,000

Two-Layer Upland Cap, Upgradient Groundwater Diversion Barrier System, Shoreline Stabilization with Sand 
Filter, Engineered Sediment Cap and Monitored Natural Recovery

Construct two-layer low-permeability cap (FML and soil) in the Upland Site Unit; integrate stormwater and erosion 
control and LFG control; construct upgradient groundwater diversion barrier system; construct shoreline stabilization 
with shoreline sand filter; install engineered sediment cap in the subtidal area; implement monitored natural 
recovery for subtidal sediment in areas not capped.
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TABLE F-5
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 3 – UPLAND SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Alternative 3: 

Scope of Work: 

Notes
1 Cost estimates based on professional judgment and experience on other similar projects.
2 Includes  work plans/submittals, temporary fencing, temporary facilities.
3 Dust control, street sweeping, erosion control measures
4

5 Assumed perforated 2" HDPE SDR-11 on 75-ft centers under cap
6 Assumed granular fill material with a thickness of 6-inches under cap area (455,520 sf)
7 Assumed approximately 47,500 c.y. of stabilized sediment will be graded and compacted across 85% of the Upland Site Unit (455,520 sf)
8 Assumed 60-mil HDPE liner, installed cost; throughout cap area (455,520 sf / 9 = 50610 CY)
9 Costs hydroseeding Upland Site Unit for short-term stabilization pending Site development

11 Assumed installation occurs during shoreline stabilization; assumed $2,000 in labor and materials per well
12 Assumed trench and steel sheetpile wall extend to bedrock, estimated to be 12 ft BGS, for an 850-ft alignment.
13 Assumes the installation of a 25-gpm coalescing plate oil/water separator.
14
15
16

17 Project management includes bid/contract administration, cost and performance reporting, planning and coordination.
18 Construction management includes submittal review, change order review, design modifications, construction schedule tracking.
19

20 Assumes annual inspection of oil/water separator for 20 years
21

22

23 Present Worth Values calculated assuming a 3 percent discount rate.
24 Assumed 1 ft of sand placed over 276,950 sf of area beneath the shoreline stabilization system

Groundwater monitoring - 8 samples + 2 QA/QC per event; monitoring on quarterly basis for 2 years, semi-annually for 3 years, annually for 
5 years.
Groundwater and LFG monitoring assumes 20 hrs. x $90 for sample collection; $500 per groundwater sample for analyses; $100 per 
sample for data validation and management; 300 for LFG VOC analysis, $100 for LFG analyzer rental; and other related costs at $500 per 
sampling event.  Reporting costs assumed at $3,500 per quarter (years 1 and 2), and $7,500 per annum (years 3 through 5).

Two-Layer Upland Cap, Upgradient Groundwater Diversion Barrier System, Shoreline Stabilization with Sand Filter, 
Engineered Sediment Cap and Monitored Natural Recovery

Construct two-layer low-permeability cap (FML and soil) in the Upland Site Unit; integrate stormwater and erosion control and 
LFG control; construct upgradient groundwater diversion barrier system; construct shoreline stabilization with shoreline sand 
filter; install engineered sediment cap in the subtidal area; implement monitored natural recovery for subtidal sediment in 
areas not capped.

Based on creating 1.5% slope over 85% of Upland Site Area.  [Assume 15% coverage by buildings/pavement (535,900 sf x 0.85 = 455,515 
sf)]  Assumed excess stabilized sediment is available after creating 2 ft cap, which provides an additional 13,750 CY to achieve desired 
slope.  Assumed imported structural fill from clean borrow required for grade not achieved with the stabilized sediment.

Assumes the installation or access vaults at both ends of the interception trench and at the center to provide access for sampling and 
maintenance of the interception trench.
Remedial Design includes preparation of construction plans and specifications, preparation of engineer's estimate of probable cost, and 
bidding support

Estimated cost based on: A Guide to Developing and Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-002, 
OSWER 9355.0-75, July 2000
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TABLE F-6
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 3 – MARINE SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Alternative 3: 

Scope of Work: 

Capital Cost Item - Marine Site Unit Unit Qty. Unit Cost Cost Notes

Direct Capital Costs -

Construction of shoreline stabilization
Mobilization/Demobilization LS 1 $20,000 $20,000 1,2
Erosion and Sedimentation Controls LS 1 $15,000 $15,000 1,3
Select removal and disposal of refuse along shoreline c.y. 1,000 $96 $96,125 4

Placement of 3 ft of gravel/riprap for shoreline stabilization c.y. 30,800 $38 $1,170,400 5

Placement of 6 inches of gravel (fish habitat) over riprap c.y. 5,100 $25 $127,500 5

Construction of engineered subtidal sediment cap
Placement of engineered sand cap c.y. 12,700 $35 $444,500 1

Subtotal for Direct Capital Costs $1,870,000

Capital Indirect Costs -
Pre-Design Investigation/Evaluation LS 1 $70,000 1
Remedial Design % 15 $280,500 6,9
Project Management % 6 $112,200 7,9
Construction Management % 8 $149,600 8,9
Construction Completion Report LS 1 $18,700 1
Permitting and Regulatory Compliance % 10 $187,000 1
Ecology Oversight % 2 $37,400 1
Estimate of Taxes % 9 $168,300

Subtotal for Capital Indirect Costs $1,023,700

Subtotal for Capital Direct and Indirect Costs $2,893,700
Contingency for Capital Direct and Indirect Costs % 25 $723,425

Total for Direct and Indirect Capital Costs $3,617,125

Qty. Annual Present
Operation and Maintenance - Marine Site Unit Unit (Yearly) Unit Cost Cost Worth Notes

Natural Recovery Compliance Monitoring and Reporting
Years 1 to 10 - Sediment Sampling (Yr 1, 5,10) Ea. 1 $22,400 $22,400 $82,689 9,12

Bathymetric Survey of Subtidal MNR (same schedule as monitoring)
Survey and letter report Ea. 1 $8,000 $8,000 $29,532 10,12

Annual Inspection of Shoreline Stabilization
Inspection and letter report Ea. 1 $1,500 $1,500 $29,401 11,12

Maintenance of Shoreline Stabilization
5 Year Repair / Replenishment

Track excavator with operator hrs. 16 $100 $1,600

Miscellaneous materials/expenses LS 1 $1,000 $1,000

Years 5,10 - Sand / gravel (300 CY per event) Ea. 1 $7,500 $7,500

Ea. 1 $10,860 $17,449 12

Subtotal for Operation and Maintenance Costs $159,071
Contingency on Operation and Maintenance Costs 25% $40,000

Total for Operation and Maintenance Costs $199,071

PRESENT WORTH OF ALTERNATIVE 3 - Marine Site Unit $3,820,000

Two-Layer Upland Cap, Upgradient Groundwater Interception, Shoreline Stabilization with Sand Filter, Engineered 
Sediment Cap and Monitored Natural Recovery

Construct two-layer low-permeability cap (FML and soil) in the Upland Site Unit; integrate stormwater and erosion control 
and LFG control; construct upgradient groundwater interception/diversion system; construct shoreline stabilization with 
shoreline sand filter; install engineered sediment cap in the subtidal area; implement monitored natural recovery for subtidal 
sediment in areas not capped.
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TABLE F-6
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 3 – MARINE SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 2 of 2

Alternative 3: 

Scope of Work: 

Notes
1
2
3
4
5

and bidding support
6
7
8

OSWER 9355.0-75, July 2000
9

10
11
12
13 Assumed 1 ft of sand placed over 276,950 sf of area beneath the shoreline stabilization system

Inspection assumes 6-hour travel/field effort and 4-hour report effort at $140/hr.
Present Worth Values calculated assuming a 3 percent discount rate.

Remedial Design includes preparation of construction plans and specifications, preparation of engineer's estimate of probable cost, 

Project management includes bid/contract administration, cost and performance reporting, planning and coordination.
Construction management includes submittal review, change order review, design modifications, construction schedule tracking.
Estimated cost based on: A Guide to Developing and Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-002, 

Monitoring sediment accumulation / recovery from 10 shallow sediment cores; plus 12 surface sediment samples collected for PCB analysis.
Assume bathymetry survey on same frequency as sediment monitoring.

Two-Layer Upland Cap, Upgradient Groundwater Interception, Shoreline Stabilization with Sand Filter, Engineered 
Sediment Cap and Monitored Natural Recovery

Construct two-layer low-permeability cap (FML and soil) in the Upland Site Unit; integrate stormwater and erosion control 
and LFG control; construct upgradient groundwater interception/diversion system; construct shoreline stabilization with 
shoreline sand filter; install engineered sediment cap in the subtidal area; implement monitored natural recovery for subtidal 
sediment in areas not capped.

Cost estimates based on professional judgment and experience on other similar projects.
Includes  work plans/submittals, temporary fencing, temporary facilities.
Street sweeping, erosion control measures
Assumed 1,000 c.y. of material to be excavated, hauled to Everett Intermodal Transfer Station, and disposed at Subtitle D facility
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TABLE F-7
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 4 – UPLAND SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 1

Alternative 4: Waste Removal
Scope of Work: 

Capital Cost Item - Upland Site Unit Unit Qty. Unit Cost Cost Notes

Direct Capital Costs -
Excavation of Upland Refuse

Mobilization/Demobilization LS 1 $40,000 $40,000 1,2
Erosion and Sedimentation Controls LS 1 $100,000 $100,000 1,3
Mass excavation of upland refuse - by tracked excavators c.y. 430,050 $12 $5,160,600 1,4

Disposal of Upland Refuse and Wood Debris
On-shore handling and loading of waste material c.y. 430,050 $2 $860,100 1
Stabilization, with fly ash of 10 % of excavated materials c.y. 43,005 $15 $645,075 1
Transport (by rail) and Disposal at Rabanco ton 709,583 $40 $28,383,300 1,5

Subtotal for Direct Capital Costs $35,190,000

Capital Indirect Costs -
Remedial Design % 6 $2,111,400 6,9
Project Management % 4 $1,407,600 7,9
Construction Management % 5 $1,759,500 8,9
Construction Completion Report LS 1 $80,000 1
Permitting and Regulatory Compliance % 2 $703,800 1
Ecology Oversight % 1 $351,900 1
Estimate of Taxes % 9 $3,167,100

Subtotal for Capital Indirect Costs $9,581,300

Subtotal for Capital Direct and Indirect Costs $44,771,300
Contingency for Capital Direct and Indirect Costs % 20 $8,954,260

PRESENT WORTH OF ALTERNATIVE 4 - Upland Site Unit $53,730,000

Notes
1
2
3
4

5
6

and bidding support
7
8
9

OSWER 9355.0-75, July 2000
Estimated cost based on: A Guide to Developing and Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-002, 

Assumed excavated materials hauled to Everett Intermodal Transfer Station, and disposed at Subtitle D facility
Remedial Design includes preparation of construction plans and specifications, preparation of engineer's estimate of probable cost, 

Project management includes bid/contract administration, cost and performance reporting, planning and coordination.
Construction management includes submittal review, change order review, design modifications, construction schedule tracking.

Excavation of existing landfill refuse and wood waste cover materials from Upland and Marine Site Units with disposal at a Subtitle D 
solid waste landfill facility. Regrading of upland, reconfigure and stabilize the new shoreline.

Excavation volume based on estimated depth of refuse and wood waste in Upland Site Unit.
Total Site area = 535,900 sf; Assumed approximately 1/3 of the Site excavated to 30 ft bgs, 1/3 to 20 ft bgs, and 1/3 to 15 bgs
For consistency in comparison of costs estimates, the export of the fine-grained sediment stored at the site is NOT considered in this total.

Cost estimates based on professional judgment and experience on other similar projects.
Includes  work plans/submittals, temporary fencing, temporary facilities.
Street sweeping, erosion control measures
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TABLE F-8
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 4 – MARINE SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON

Page 1 of 2

Alternative 4: Waste Removal
Scope of Work: 

Capital Cost Item - Marine Site Unit Unit Qty. Unit Cost Cost Notes

Direct Capital Costs -

Excavation of Marine Refuse
Mobilization/Demobilization LS 1 $40,000 $40,000 1,2

Erosion and Sedimentation Controls LS 1 $100,000 $100,000 1,3

Mass excavation of and dredging of refuse and wood debris c.y. 148,000 $16 $2,368,000 1,4

Disposal of Marine Refuse and Wood Debris
On-shore handling and loading of waste material c.y. 148,000 $2 $296,000 1

Stabilization, with fly ash of 10 % of refuse c.y. 14,800 $15 $222,000 1

Transport (by rail) and Disposal at Rabanco ton 244,200 $40 $9,768,000 1

Reconstruction of intertidal and subtidal habitat
Placement of 1 ft of gravel on intertidal face c.y. 7,100 $25 $177,500 1,5

Placement of 2 ft of riprap on intertidal face c.y. 14,200 $38 $539,600 1,5

Placement of 6 inches of gravel (fish habitat) over riprap c.y. 3,500 $25 $87,500 1,5

Placement of sand to reconstruct subtidal shoreline slopes c.y. 42,500 $35 $1,487,500 1,6

Subtotal for Direct Capital Costs $15,090,000

Capital Indirect Costs -
Construction Compliance monitoring % 1 $150,900 1

Remedial Design % 6 $905,400 7,11

Project Management % 4 $603,600 8,11

Construction Management % 6 $905,400 9,11

Construction Completion Report LS 1 $40,000 1

Permitting and Regulatory Compliance % 2 $301,800 1

Ecology Oversight % 1 $150,900 1

Estimate of Taxes % 9 $1,358,100

Subtotal for Capital Indirect Costs $4,416,100
Subtotal for Capital Direct and Indirect Costs $19,506,100

Contingency for Capital Direct and Indirect Costs % 25 $4,876,525
Total for Direct and Indirect Capital Costs $24,382,625

Qty. Annual Present
Operation and Maintenance - Marine Site Unit Unit (Yearly) Unit Cost Cost Worth Notes

Annual Inspection of Shoreline Stabilization
Inspection and letter report Ea. 1 $1,500 $1,500 $22,316 11,12

Maintenance of Shoreline Stabilization
5 Year Repair / Replenishment

Track excavator with operator hrs. 16 $100 $1,600

Miscellaneous materials/expenses LS 1 $1,000 $1,000

Years 5,10,15,20 - Sand / gravel (300 CY per event) Ea. 1 $7,500 $7,500

Ea. 1 $10,100 $28,303 12

Subtotal for Operation and Maintenance Costs $50,619
Contingency on Operation and Maintenance Costs 25% $13,000

Total for Operation and Maintenance Costs $63,619

PRESENT WORTH OF ALTERNATIVE 4 - Marine Site Unit $24,450,000  

Excavation of existing landfill refuse and wood waste cover materials from Upland and Marina Site Units with disposal at a 
Subtitle D solid waste landfill facility. Regrading of upland, reconfigure and stabilize the new shoreline.
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TABLE F-8
REMEDIAL ACTION COST ESTIMATE – ALTERNATIVE 4 – MARINE SITE UNIT

CORNWALL AVENUE LANDFILL SITE
BELLINGHAM, WASHINGTON
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Alternative 4: Waste Removal
Scope of Work: Excavation of existing landfill refuse and wood waste cover materials from Upland and Marina Site Units with disposal at a 

Subtitle D solid waste landfill facility. Regrading of upland, reconfigure and stabilize the new shoreline.

Notes
1 Cost estimates based on professional judgment and experience on other similar projects.
2 Includes  work plans/submittals, temporary fencing, temporary facilities.
3 Street sweeping, erosion control measures
4

5
6
7

and bidding support
8
9

10
OSWER 9355.0-75, July 2000

11
12

Assumes 20 annual inspections; 6-hour travel/field effort and 4-hour report effort at $140/hr.
Present Worth Values calculated assuming a 3 percent discount rate.

Excavation volume based on the following estimate of refuse and wood waste in Marine Site Unit.
Shoreline through the intertidal zone: Area =184,600 sf; excavation depth decreases from 30 to 5 ft heading away from shore.
Shallow subtidal zone: Area = 173,700; dredging depth decreases from 5 to 2 ft heading away from shore.
Deep subtidal zone: Area = 148,100; dredging depth decreases from 2 to 0 ft heading away from shore.
Assumes subtidal excavation is conducted from a barge-based clamshell; intertidal excavation conducted by land based equipment.

Estimated cost based on: A Guide to Developing and Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-002, 
Construction management includes submittal review, change order review, design modifications, construction schedule tracking.
Project management includes bid/contract administration, cost and performance reporting, planning and coordination.

Remedial Design includes preparation of construction plans and specifications, preparation of engineer's estimate of probable cost, 
Material quantities estimated based on creating 10H:1V slope in intertidal zone and 5H:1V below to base of excavation
Assumed the recreated intertidal zone will be approximately 19,000 sf
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