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1 Introduction 

This document presents the 2009 Engineering Design Report (2009 EDR) for the BNSF Railway 
Company’s Former Maintenance and Fueling Facility (facility) and surrounding area located within the 
Town of Skykomish (Town), Washington (Site). The Site location is shown on Drawing T-100 and a Site 
Plan is included as Drawing C-100. 

This 2009 EDR was prepared for the Site by ENSR on behalf of the BNSF Railway Company (BNSF). 
EDRs are part of the series of documents required under the Consent Decree (CD, Department of Ecology 
v. BNSF Railway Company, King County Superior Court Cause No. 07-2-33672-9 SEA) and the Model 
Toxics Control Act (MTCA; Revised Code of Washington 70.105D; Washington Administration Code 
(WAC)173-340) cleanup process. The major documents that define the criteria and scope of remediation 
activities for the Site are described below. 

• Remedial Investigation and Feasibility Studies. The Remedial Investigation (RI) 
(RETEC, 1996) and the Supplemental RI (RETEC, 2002) presented the results of 
investigations of the nature and extent of contamination at the Site. The Final Feasibility 
Study (RETEC, 1999 and 2005) evaluated the extent of impacts and the feasibility of 
remedial alternatives for the Site. BNSF completed the RI, Supplemental RI and the FSs 
pursuant to Agreed Order No. DE 91TC-N213. 

• Cleanup Action Plan. The Cleanup Action Plan for BNSF Former Maintenance and 
Fueling Facility, Skykomish, Washington (CAP), which was prepared by the Washington 
State Department of Ecology (Ecology), describes the cleanup action to be taken at the 
Site. The CAP is Exhibit B of the CD and is an integral and enforceable part of the CD. 
Following public comment, the CAP and CD (CAP and CD; Ecology, 2007b and c) were 
finalized on October 18, 2007 and entered into court on October 19, 2007. Department of 
Ecology v. BNSF Railway Company, King County Superior Court Cause No. 07-2-33672-9 
SEA. 

• Environmental Impact Statement. The Final Environmental Impact Statement from BNSF 
Former Maintenance and Fueling Facility, Skykomish, Washington (Ecology, 2007d) 
describes the existing environmental conditions, environmental impacts, and mitigation 
measures associated with the proposed cleanup action. 

• Master EDR. The Master EDR (ENSR, 2008a) provides an overview of cleanup activities 
that will be conducted in 2008 through 2011 and beyond throughout the Town.  

• 2008 EDR. The 2008 EDR (ENSR, 2008b) describes the design, construction, and 
operation of the cleanup actions conducted in calendar year 2008.  

• 2008 CMP. The 2008 Compliance Monitoring Plan (ENSR, 2008c) describes the 
compliance monitoring activities to be completed in calendar year 2008.  

• Subsequent Annual EDRs. Additional details of the design, construction, and operation of 
the cleanup actions conducted in each calendar year will be described in subsequent 
annual EDRs and drawings. 

• HCC SDR. The Hydraulic Control and Containment System Special Design Report (HCC 
SDR; ENSR 2008d) describes the unique design, construction, and operation aspects of 
the HCC constructed at the north RYZ boundary.  

• FMC SDR. The Former Maloney Creek Wetlands Special Design Report (FMC SDR; 
ENSR 2008e) describes the unique design, construction, and operation aspects of the 
Former Maloney Creek (FMC) component of the overall cleanup action to be completed in 
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the east wetland in 2009. A separate SDR will be prepared for the overall cleanup action to 
be completed in the West Wetland in 2010. 

It is important to note that the 2009 EDR and future EDRs include information required by WAC 173-340-
400(4)(c) and present a design basis (30 percent design) only for the cleanup activities scheduled to occur in a 
designated year or years. EDRs will not be revised to reflect design development as plans proceed from the 30 
percent to 100 percent. Design development will be captured in draft and final construction plans and 
specifications (CPS), which will be submitted in accordance with the CD.  

In preparing the 2009 construction plans and specifications (CPS), BNSF is considering a design-build 
approach to completing cleanup work scheduled to be performed from 2009 – 2011. The general concept is to 
bid out the 2009 work potentially before completion of plans and specifications for the complete 2009 -2011 
scope of work. The plans would then be finalized with input from the selected Contractor so that any cost 
savings due to changes in the approach to the work etc., could be realized in the 2009 construction season. 
The remaining work would also be reviewed using the same design/build approach. This design-build 
approach would result in earlier mobilization to the site each construction season through the elimination of 
annual contracting. Also, the Contractor’s experience/ideas could be incorporated in the design and 
construction phasing.  

The design-build approach will result in the need to prepare an addendum to the 2009 EDR. The addendum 
will describe work which is not described in this 2009 EDR, but could be completed in 2009, as determined by 
BNSF in consultation with the Contractor. This addendum will be submitted to Ecology and the Town for 
review and comment. The design-build approach could also result in completing work before the date specified 
on the CD schedule, or other modification to the schedule. These modifications, if necessary, would be 
negotiated with and subject to approval by Ecology. 

1.1 Scope 
The Master EDR, 2009 EDR, and FMC SDR are interdependent and together provide all of the information 
outlined in WAC 173-340-400(a) for the work to be completed in 2009. The Master EDR includes 
background and general site-wide information that will not be included in the annual EDRs and addresses 
all phases of the work required by the CD through at least 2012. The 2009 EDR includes information that 
is specific to 2009 remediation activities and not presented in the Master EDR or FMC SDR. The 2009 
EDR is not intended to be a stand-alone document, but together with the FMC SDR includes sufficient 
information for the development and review of construction CPS and documents engineering concepts and 
design criteria used for design of the cleanup action activities scheduled for 2009. CPS will be submitted to 
Ecology separately, as specified in CD Exhibit C. Table 1-1 summarizes the scopes of the Master EDR, 
2009 EDR, and FMC SDR (including supporting work plans and design documents) as they pertain to the 
requirements of WAC 173-340-400(a).  
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Table 1-1 Master EDR, Annual EDRs, and FMC SDR Scopes 

Included in  
Information required per WAC 173-340-400(a)  Master 

EDR 
Annual 
EDRs 

FMC 
SDR 

(i) Cleanup Action Goals     

Overall goals of the cleanup action including the all specific cleanup and 
performance requirements.  X X X 

Goals of the cleanup action to be implemented in the time period covered by 
the Annual EDR, including the cleanup and performance requirements specific 
to those actions.  

 X X 

(ii) Site Information      

General Site information and a summary of information in the remedial 
investigation/feasibility study.  X   

A summary of Site information pertinent to the cleanup action to be 
implemented in the time period covered by the Annual EDR, including an 
updated summary of investigation findings, as necessary to reflect the current 
condition within the target year work area. 

 X X 

(iii) Owner, Operator, Maintenance Responsibilities   

Identification of who will generally own, operate, and maintain the cleanup 
action during and following construction. 

X 
  

(iv) Facility Maps    

Facility maps showing existing Site conditions and the proposed location of the 
cleanup action. X   

Facility maps showing updated Site conditions (if necessary) and the proposed 
location of the cleanup action in the time period covered by the Annual EDR.  X X 

(v) Hazardous Substances Treatment and Management    

Characteristics, quantity, and locations of materials to be treated or otherwise 
managed, including ground water containing hazardous substances.  X   

Characteristics, quantity, and location of materials to be treated or otherwise 
managed in the time period covered by the Annual EDR, including ground 
water containing hazardous substances.  

 X X 

(vi) Schedule    

A general schedule for the overall cleanup action X   

A schedule for final design and construction for the time period covered by the 
Annual EDR  X X 
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Included in  
Information required per WAC 173-340-400(a)  Master 

EDR 
Annual 
EDRs 

FMC 
SDR 

(viii) Engineering justification for design and operation parameters    

A summary of the general design criteria for components of the cleanup action. X   

Design criteria, assumptions, and calculations for the cleanup action 
components that will be conducted throughout the cleanup action (e.g. 
construction water treatment). 

X   

Design criteria, assumptions, and detailed calculations for cleanup action 
components that will be completed within the time period covered by the Annual 
EDR. 

 X X 

Expected treatment, destruction, immobilization, or containment efficiencies for 
cleanup action components that will be conducted throughout the duration of 
the cleanup action (e.g. construction water treatment), and documentation on 
how that degree of effectiveness is determined.  

X   

Expected treatment, destruction, immobilization, or containment efficiencies for 
the cleanup action components that will be completed within the time period 
covered by the Annual EDR, and documentation on how that degree of 
effectiveness is determined.  

 X X 

Demonstration that the cleanup action components that will be conducted 
throughout the duration of the cleanup action (e.g. construction water 
treatment) will achieve compliance with cleanup requirements by citing pilot or 
treatability test data, results from similar operations, or scientific evidence from 
the literature. 

X   

Demonstration that the cleanup action components that will be completed within 
the time period covered by the Annual EDR will achieve compliance with 
cleanup requirements by citing pilot or treatability test data, results from similar 
operations, or scientific evidence from the literature. 

 X X 

 (ix) Spill Control    

A general description of the spill control and response measures that will be 
implemented throughout the cleanup action. X   

Design features for control of hazardous materials spills and accidental 
discharges (for example, containment structures, leak detection devices, run-on 
and runoff controls). 

 X X 

(x) Public and Worker Safety      

A general description of the public and worker safety measures that will be 
implemented throughout the cleanup action X   

A description of design features to assure long-term safety of workers and local 
residences (for example, hazardous substances monitoring devices, pressure 
valves, bypass systems, safety cutoffs). 

 X X 
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Included in  
Information required per WAC 173-340-400(a)  Master 

EDR 
Annual 
EDRs 

FMC 
SDR 

(xi) Waste Management    

A discussion of general methods for management or disposal of any treatment 
residual and other waste materials containing hazardous substances generated 
as a result of the cleanup action 

X   

A discussion of waste management methods to be implemented during the 
cleanup action time period covered by the Annual EDR, if different from the 
general methods. 

 X X 

(xii) Facility-Specific Characteristics 
Facility-specific characteristics that may affect design, construction, or operation 
of the selected cleanup action, including: 

   

The general relationship of the proposed cleanup action to existing facility 
operations X   

Relationship of the proposed cleanup action to be implemented during the 
cleanup action time period covered by the Annual EDR to existing facility 
operations, if different from the general relationship described in the Master 
EDR. 

 X X 

General probability of flooding, probability of seismic activity, temperature 
extremes, local planning and development issues. X   

Probability of flooding, probability of seismic activity, temperature extremes, 
local planning and development issues during the cleanup action time period 
covered by the Annual EDR, if different from general conditions described in the 
Master EDR.  

 X X 

General soil characteristics and ground water system characteristics. X   

Soil characteristics and ground water system characteristics specific to the 
cleanup action to be completed within time period covered by the Annual EDR, 
if different from general characteristics described in the Master EDR. 

 X X 

(xiii) Quality Control    

A general description of the overall approach to quality control.  X   

A description of construction testing that will be used to demonstrate adequate 
quality control within time period covered by the Annual EDR  X X 

(xiv) Compliance Monitoring    

A general description of compliance monitoring that will be performed during 
and after construction to meet the requirements of WAC 173-340-410 X   

A description of compliance monitoring that will be performed during and after 
construction activities specified in the Annual EDR to meet the requirements of 
WAC 173-340-410. 

 X1 X1 
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Included in  
Information required per WAC 173-340-400(a)  Master 

EDR 
Annual 
EDRs 

FMC 
SDR 

(xv) Health and Safety    

A general description of construction procedures proposed to assure that the 
safety and health requirements of WAC 173-340-810 are met X   

A general description of construction procedures proposed to be completed 
during and after construction activities specified in the Annual EDR in order to 
assure that the safety and health requirements of WAC 173-340-810 are met 

 X2 X2 

(xvi) SEPA Requirements    

Any information not provided in the remedial investigation/feasibility study 
needed to fulfill the applicable requirements of the State Environmental Policy 
Act (chapter 43.21C RCW). 

 X X 

(xvii) Permitting    

Any additional information needed to address the applicable state, federal and 
local requirements including the substantive requirements for any exempted 
permits; and property access issues which need to be resolved to implement 
the cleanup action 

 X X 

(xviii) Financial Assurance    

For sites requiring financial assurance and where not already incorporated into 
the order or decree or other previously submitted document, preliminary cost 
calculations and financial information describing the basis for the amount and 
form of financial assurance and, a draft financial assurance document. 

X3   

(xix) Institutional Controls 
For sites using institutional controls as part of the cleanup action and where not 
already incorporated into the order or decree or other previously submitted 
documents, copies of draft restrictive covenants and/or other draft documents 
establishing these institutional controls 

X3   

(xx) Other 
Other information as required by the department (e.g., supplemental 
investigation data). 

X4   

Notes: 
1. Will be described in the Compliance Monitoring Plan 
2. Will be described in the Health and Safety Plan 
3. Will be submitted as separate documents, as specified in CD Exhibit C 
4. Will be included, as needed, in separate documents 

1.2 Overview of 2009 Cleanup Activities 
Cleanup activities for 2009 include: 1) operation of treatment systems constructed in 2008 and ancillary 
activities; 2) NWDZ remediation; 3) FMC east wetland remediation and groundwater barrier construction; and 
4) continuation and/or completion of cleanup activities not completed in previous years. These activities will be 



AECOM Environment 
 

 
 1-7  February 2009 P:\DOCS\BNSF\Skykomish\2009 EDR\2009 EDR Final.doc 

completed in five of the six remediation zones, including the RYZ, NWDZ, NEDZ, SDZ, and FMCZ. The 
actions for each zone are interdependent. Achieving cleanup in one zone depends not only upon the actions to 
be taken in that zone, but also upon the actions to be taken in other zones.  

1.2.1 Treatment System Operation/Ancillary Activities 

1.2.1.1 Railyard Zone 

The following cleanup activities are planned for the RYZ: 

• HCC Water Treatment System Operation: An HCC water treatment system was 
constructed in 2008 to treat groundwater recovered via the HCC. The system will be 
operated from the Remediation Equipment Building located on the railyard in 2009 per the 
system Operation and Maintenance (O&M) Plan to be submitted to Ecology by December 
31, 2008. 

• HCC System Treated Groundwater Injection: A portion of the treated groundwater from 
the HCC system will be re-injected on the railyard in accordance with NPDES permit WA-
003212-3.  

• HCC Treated Groundwater Discharge: Treated groundwater from the HCC system will 
be discharged to surface water via the Town storm water system consistent with NPDES 
permit WA-003212-3.  

• Construction Water Treatment: A temporary system will be operated in the RYZ to treat 
water generated from construction activities.  

• Treated Construction Water Discharge: Treated construction water will be discharged to 
surface water via the Town stormwater system consistent with NPDES permit WA-003212-
3.  

• Air Sparging (AS) System Operation: An AS system, including sparging wells, 
underground piping, and blowers was installed to treat impacted soil and groundwater in 
the NEDZ in 2008. The system will be operated from the Remediation Equipment Building 
located on the railyard in 2009 per the system O&M Plan to be submitted to Ecology by 
December 31, 2008. 

• Excavation. BNSF could continue excavation of 1) soil located within two feet of the 
surface with concentrations of lead exceeding 250 mg/kg, arsenic exceeding 20 mg/kg, 
total PCBs exceeding 0.65 mg/kg and/or petroleum exceeding 1,870 mg/kg NWTPH-Dx 
(the concentration protective of soil biota); and/or 2) soil from property within the RYZ which 
is not owned by BNSF with soil petroleum concentrations exceeding 3,400 mg/kg NWTPH-
DX.  

• Compliance Monitoring: The following compliance monitoring activities will be conducted 
during and after remediation activities. These activities will be described in the 2009 CMP. 

− Protection monitoring to confirm that human health and the environment are 
adequately protected during remediation activities.  

− Performance monitoring to assess whether or not the cleanup action has attained 
the designated CULs, RLs, and other performance standards.  
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1.2.1.2 NEDZ 

The following cleanup activities are planned for the NEDZ: 

• Compliance Monitoring: The following compliance monitoring activities will be conducted 
during and after remediation activities. These activities will be described in the 2009 CMP. 

− Protection monitoring to confirm that human health and the environment are 
adequately protected during remediation activities.  

− Performance monitoring to assess whether or not the cleanup action has attained 
the designated CULs, RLs, and other performance standards. 

− Confirmational monitoring to evaluate the long-term effectiveness of the 
remediation activities.  

• Vapor Mitigation: Protective measures will be designed and implemented for buildings, 
structures, and enclosed spaces that remain in place or are built over petroleum 
contamination exceeding 3,400 mg/kg NWTPH-Dx if the concentration of total petroleum 
hydrocarbons in indoor air exceeds the cleanup level of 1,346 µg/m3.  

1.2.2 NWDZ Remediation 
The following cleanup activities are planned for the NWDZ: 

• Building/Operations Relocation and Demolition: Buildings located on King County 
Parcels 780780-0620 (Sarno Property), and 780780-0640 (Martin Property) will be 
temporarily relocated to facilitate excavation of impacted soil. At the owners’ request and 
pursuant to the terms of their access agreement, buildings located on King County Parcels 
780780-0480 and -0505 (Sky River Inn Office), 780780-0520 (Sky River Inn) and 5780780-
0475 (Post Office) will be demolished to facilitate excavation of impacted soil. Post Office 
operations will be temporarily relocated in 2009, prior to demolition, and will likely remain at 
their temporary location until 2012 pursuant to the terms of the access agreement with the 
owners of the property. All building/operations relocation and demolition will be contingent 
upon obtaining access from the owners.  

• Excavation: Free product and soil with concentrations of lead exceeding 250 mg/kg and 
arsenic exceeding 20 mg/kg, and all free product and/or soil with concentrations of 
petroleum hydrocarbons exceeding 3,400 mg/kg NWTPH-Dx will be excavated. The 
proposed excavation extents have been determined based on investigation results. Actual 
extents could vary and will be verified based on field observations and performance 
monitoring.  

• Containment Structures: Excavation of impacted soil may not occur under some buildings 
if access is denied or if temporary relocation of the building is not feasible. Containment 
structures will be constructed on or near property boundaries as necessary to prevent 
recontamination of excavated properties. These containment structures could remain in 
place under the following circumstances: 

− Due to technical reasons (i.e., space constraints and adjacent building stability) 

− Until access to adjacent impacted properties is obtained and excavation is 
completed, or  

− Until permanent containment structures can be constructed on the adjacent 
impacted properties (if necessary).  
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Design of these containment structures will be addressed on a case-by-case basis in 
consultation with Ecology and affected property owners. The barriers will be designed to 
meet the performance standard of a permanent barrier if they must remain in place to 
prevent contaminant migration. Containment structure design for buildings to which BNSF 
is denied access by owners within the 2009 excavation area will be described in the 2010 
EDR; however, at this time BNSF does not expect that any such containment structures will 
be required. 

• Temporary Containment Structures: A temporary barrier will be installed at the south 
and west 2009 excavation limits where the work is adjacent to future excavation required 
under the CD. The barrier will delineate the limits of the excavation and prevent clean 
backfill from contacting LNAPL and impacted soils that will be remediated in subsequent 
years.  

• Compliance Monitoring: The following compliance monitoring activities will be conducted 
during and after remediation activities. These activities will be described in the 2009 CMP. 

− Protection monitoring to confirm that human health and the environment are 
adequately protected during remediation activities.  

− Performance monitoring to assess whether or not the cleanup action has attained 
the designated CULs, RLs, and other performance standards. 

• Municipal Wastewater Treatment System Construction: Infrastructure to connect to the 
community wastewater collection system will be constructed at the properties known as 
King County Tax Lots 780780-0480, 780780-0475, 780780-0620, and 780780-0640 if, as 
anticipated, access is granted to these properties. These properties are included in the 
NWDZ excavation extents. 

• Right-of-Way Restoration: ROWs that are excavated as part of remediation activities will 
be restored to meet current applicable King County standards as adopted by the Town, or 
as agreed by BNSF and the Town.  

• Utilities Construction and Restoration:  Electrical and telecommunications services will 
be reconfigured as necessary to maintain these services to residences and businesses that 
remain inhabitable/operational during remediation activities. New permanent electrical, 
communications, and potable water utilities that are removed as part of remediation 
activities will be restored in-kind, or constructed as agreed by BNSF and the Town.  

• Vapor Mitigation: It is anticipated that vapor mitigation will not be required in the NWDZ for 
work performed in 2009 because no buildings or structures will remain in place or will be 
built over petroleum contamination exceeding 3,400 mg/kg NWTPH-Dx.  

1.2.3 FMC East Wetland Remediation 
The following cleanup activities are planned as part of the FMC east wetland remediation and described in the 
FMC SDR. The FMC east wetland cleanup area includes the FMCZ east of 5th Street and the SDZ, as well as 
part of the RYZ.  

• Building Relocation: The shed on the BNSF property adjacent to King County parcel 
506130-0126 (Robinson Property) will be permanently relocated to the building owner’s 
property. All building relocation will be contingent upon obtaining access from the owners.   

• Excavation: All soil located within a 25-foot lateral buffer zone extending outward from the 
OHWM or wetland boundary at a depth less than 4 feet below the bottom of the stream 
channel with petroleum concentrations exceeding 22 mg/kg NWTPH-Dx, will be excavated. 
All soil located within a 25-foot lateral buffer zone extending outward from the OHWM or 
wetland boundary at a depth greater than 4 feet below the bottom of the stream channel 
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with petroleum concentration exceeding 3,400 mg/kg NWTPH-Dx will also be excavated. 
The proposed excavation extents have been determined based on investigation results. 
Actual soil excavation extents could vary and will be verified based on field observations 
and performance monitoring. 

• All sediment located within the OHWM or wetland boundary at a depth less than 4 feet 
below the bottom of the stream channel, with petroleum concentrations exceeding 40.9 
mg/kg NWTPH-Dx will be excavated. This excavation will also remove dioxin/furan-
impacted soil which is co-located with petroleum impacted soil. All sediment located within 
the OHWM or wetland boundary at a depth less than 4 feet from the bottom of the stream 
channel with petroleum concentrations exceeding 3,400 mg/kg NWTPH-Dx will also be 
excavated. Actual sediment excavation extents could vary and will be verified based on 
field observations and performance monitoring. 

• Wetlands Restoration in Accordance with Substantive Requirements: Following 
excavation of impacted soil and sediment, the excavated creek areas and adjacent 
wetlands will be backfilled with appropriate clean material and restored as habitat by 
replanting appropriate vegetation. The restoration will be consistent with the substantive 
requirements of the Town’s Shoreline Management Program and regulations, and with 
other applicable laws and regulations such as the Town’s Critical Areas Ordinance and 
Section 404 of the Federal Clean Water Act. Restoration is described in the Former 
Maloney Creek East Wetland Restoration and Mitigation Plan, which is Appendix F of the 
FMC SDR.  

• Compliance Monitoring: The following compliance monitoring activities will be conducted 
during and after remediation activities. These activities will be described in the 2009 CMP. 

− Protection monitoring to confirm that human health and the environment are 
adequately protected during remediation activities.  

− Performance monitoring to assess whether or not the cleanup action has attained 
the designated cleanup CULs, RLs, and other performance standards.  

− Confirmational monitoring to evaluate the long-term effectiveness of the 
remediation activities. 

1.3 Associated Plans 
A number of follow-on documents are necessary to complete each phase of cleanup work and required by 
regulation. These include EDRs, CPS, operation and maintenance plans, permits and substantive permit 
requirements, compliance monitoring plans; and as-built reports. The Project Document Control Matrix (see 
Master EDR: Appendix E) summarizes the plans that are associated with the cleanup. Several of these plans 
are referenced in the Master EDR.  

CAP Section 6.2 specifies that the following special design investigation report be in this 2009 EDR: 

The FMC SDR (ENSR 2008e) describes the unique design, construction, and operation 
aspects of the FMC component of the overall cleanup action to be completed in the east 
wetland in 2009 and in the West Wetland in 2010. The FMC SDR documents the design 
criteria, excavation extents, and details. The FMC SDR has been submitted to Ecology under 
separate cover. 
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2 Regulatory Framework 

The regulatory framework for 2009 cleanup activities is described in Master EDR (ENSR, 2008a), Section 2.0, 
and the CD, Exhibit D and E. These include 1) MTCA design requirements; 2) applicable or relevant and 
appropriate substantive requirements established by state, and local governments to protect public health and 
the environment; and 3) permitting requirements established by federal law. The regulatory framework 
presented in the Master EDR was established with the understanding that the referenced regulatory 
requirements and guidelines are subject to change over the anticipated duration of the remediation activities 
and that changing site conditions could warrant revision of this framework.  

2.1 MTCA Design Requirements 
No changes to applicable MTCA Design Requirements have been made since the submittal date of the Master 
EDR, and there have been no apparent significant changes to site conditions. The MTCA regulatory 
framework presented in the Master EDR is therefore applicable to the 2009 cleanup activities. 

2.2 Applicable and Relevant and Appropriate Requirements  
No changes to other applicable or relevant and appropriate requirements have been made since the submittal 
date of the Master EDR. The applicable and relevant and appropriate requirements presented in the Master 
EDR are therefore applicable to the 2009 cleanup activities. 

2.3 Permits 
No changes to permit requirements have been made since the submittal date of the Master EDR. The permit 
requirements presented in the Master EDR are therefore applicable to the 2009 cleanup activities.  

It is important to note that in-water work for the FMC east wetland remediation cannot be initiated without 
approval of a Joint Aquatic Resource Permits Application (JARPA). The permit application will be submitted to 
Army Corps of Engineers (USACE) and Washington State Department of Fish and Wildlife (DFW) along with 
the revised FMC SDR.  
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3 Design Criteria 

3.1 Design Criteria Described in the Master EDR 
This section lists references to the site-wide and zone-specific design requirements that were originally 
presented in the Master EDR and are pertinent to 2009 site activities. These criteria are explicit goals that the 
remediation activities must achieve in order to be successful. The zone-specific design criteria in the Master 
EDR were established with the understanding that they could be revised in future annual EDRs or SDRs as 
the scope of work was further clarified or re-defined. The overall design criteria presented in the Master EDR 
therefore requires no revision.  

3.1.1 Site-Wide Design Requirements 
Table 3-1 provides citations to the site-wide design requirements described in Master EDR Section 3.1, which 
are applicable to the 2009 cleanup activities. 

Table 3-1 Master EDR Site-Wide Design Requirements Citations 

2009 Site-Wide Design Requirement Master EDR Section 
Codes  3.1.1 

Standards and Guidelines  3.1.2 

Shoring and Excavation Stabilization 3.1.3 

Excavation Dewatering      3.1.4 

Product Recovery 3.1.5 

Impacted Soil Handling and Disposal  3.1.6 

Clean Overburden Handling and Onsite Reuse 3.1.7 

Construction Dewatering Treatment 3.1.8 

Construction Treated Water Discharge 3.1.9 

Compliance Monitoring 3.1.10 

Spill Control and Response  3.1.11 

Building Relocation 3.1.12 

Access/Haul Roads  3.1.13 

Public ROW Restoration  3.1.14 

Utilities Restoration 3.1.15 

Cleanup Standards 3.1.16 

Vapor Mitigation 3.1.17 

Construction Safety 3.1.18 

Traffic Routing and Pedestrian Access 3.1.19 

Survey Control 3.1.20 
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3.1.2 2009 Cleanup Activities Zone-Specific Design Requirements 
Table 3-2 provides citations to the zone-specific design requirements described in Master EDR Section 3.2 
which are applicable to the 2009 cleanup activities. 

Table 3-2 Master EDR Zone-Specific Design Requirements Citations 

2009 Zone-Specific Design Requirement Master EDR Section 

Railyard Zone 3.2.2 
Cleanup Levels (CULs ) Table 3-2 

HCC Water Treatment System 3.2.2.4 

HCC Treated Water Disposal 3.2.2.5 

Northwest Developed Zone 3.2.4 
CULs Table 3-2 

Relocate Hotel/other Buildings 3.2.4.2 

Excavation Extents 3.2.4.4 

Compliance Monitoring 3.2.4.8 

Northeast Developed Zone 3.2.5 
CULs Table 3-2 

Air Sparging System 3.2.5.3 

Compliance Monitoring 3.2.5.4 

Former Maloney Creek Zone 3.2.3 
CULs Table 3-2 

Sediment Excavation Extents 3.2.3.2 

Buffer Zone Soil Excavation Extents 3.2.3.3 

Surface Water Impacts 3.2.3.4 

Restoration In Accordance with the Shoreline 
Management Program at CWA 3.2.3.5 

 

3.2 Supplemental 2009 Cleanup Activities Design Criteria 
This section presents supplemental design criteria information with respect to the following 2009 cleanup 
activities:  
 

• Construction Dewatering Treatment 

• NWDZ excavation 

• FMC east wetland remediation 

• Utilities construction. 
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3.2.1 Construction Dewatering Treatment 
A temporary treatment system will be constructed upon a pad within a secured/isolated facility, located in the 
RYZ. The treatment system will remove petroleum from water generated from construction activities, except 
decontamination water, and treat the water to achieve required treatment levels described in the NPDES 
permit applicable to the system using the processes outlined in the Operations and Maintenance Manual for 
Water Treatment (ENSR 2008f) or a similar process as required by the NPDES permit. The predicted nominal 
capacity of the treatment system is 500 gpm, with a maximum flow of 673 gpm in the summer (June 1 through 
September 30) and 269 gpm in the winter (October 1 through May 30) in accordance with the NPDES permit 
issued for the project.  

3.2.2 NWDZ Excavation 
NWDZ excavation will occur in much the same manner as it was completed in 2008. Full excavation 
dewatering is not anticipated given the extents of required removal and the general high permeability of the 
sand and gravel soils being removed. Excavation below the water table will be completed in the wet and 
excavated materials will be allowed to drain to facilitate transfer and disposal. Some screening of the 
excavated soils may occur on the railyard if sufficient oversized material is encountered. 

3.2.2.1 Excavation Extents 

The 2009 NWDZ excavation limits include parts of the 4th, 5th, and East River Street ROWs, as well as either a 
portion or all of each of the following private properties (King County Parcel numbers are in parentheses). 

• Sky River Inn (SRI) Property (780780-0520) 

• SRI Office Property (780780-0480 and -0505) 

• Post Office (5780780-0475) 

• Sarno Property (780780-0620)  

• Martin Property (780780-0640)   

• Skykomish Community Church (780780-0270) 

• Whistling Post Property (780780-0440, -0445, and -0455) 

• Town Hall Property (780780-0610) 

• Skykomish Hotel Property (780780-0465). 

These limits were developed based on the results of previous investigations and the following criteria: 

• Remediation construction phasing and schedule requested by the Town 

• Maintaining a vehicle and pedestrian traffic corridor in the 5th Street ROW 

• Maintaining access to the SRI 

• Coordination with Washington State Department of Transportation (WSDOT) for excavation 
near the  5th Street bridge  

• The number of buildings that could be relocated within the construction window 

• Obtaining access agreements 

• RLs and CULs described in the CD and Master EDR. 

The approximate excavation limits are shown on Drawing C-200. The limits shown on the drawings were 
determined based on observations during sampling and laboratory analytical results. Boring logs which 
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document observations during sampling and laboratory analytical results were submitted in the Remedial 
Design Investigation Report (ENSR, 2008g). Additional boring logs and laboratory analytical results for 
sampling completed in August and September 2008 are included in Appendix A. Additional investigation 
was completed in October 2008. The planned excavation extents have been refined based on this 
investigation. Boring logs and laboratory analytical results for these investigations are included in 
Appendix A. The refined excavation extents are reflected herein. The actual excavation extents within the 
2009 remediation boundary will be determined in the field based on excavation confirmation sampling.  
 
It is anticipated that parts of the north, west, and east excavation extents could be accommodated in a stable 
manner using slopes of 1.5H:1V above the groundwater table, and from 1.5H:1V up to 2.5H:1V below the 
groundwater table.  

ROWs. The 2009 excavation extents will include parts of the 4th, 5th, and East River Street ROWs. The sloped 
excavation in the 4th Street ROW will be completed in order to remove soil exceeding the petroleum RL on 
Martin and Sarno properties. The 5th Street and East River Street excavations will be completed in order to 
remove soil exceeding the petroleum RL from the ROWs and to facilitate the removal of soil exceeding the 
petroleum RL from adjacent private properties. The west excavation extents approach the 5th Street bridge 
embankment. The excavation extents and sloping will be completed to maintain embankment stability. 

The 4th, 5th, and East River Street ROWs will each be closed at some time during the excavation. Some level 
of disruption and inconvenience for local residents is inevitable. Street traffic flow may be restricted at times to 
allow for removal of impacted soil. Postings of traffic flow limitations will be provided early in the process so 
planning can occur, and individual notifications will be made prior to full lane closures. Individual resident’s 
needs will be accommodated as much as possible. Emergency access will be provided at all times  This 
requirement will be placed on the Contractor at the time of the bid, but the general concept is that traffic will be 
routed around the active excavation area, or that excavations will be phased to facilitate access. Traffic routing 
and pedestrian access are discussed in more detail in Section 5.  

Private Properties. The 2009 excavation extents will include parts or all of the SRI, SRI Office, Post Office, 
Sarno, Martin, Whistling Post, Town Hall, and Skykomish Hotel properties. The excavation will abut the 
Skykomish Community Church, but at this time it is anticipated that the excavation will not affect Church 
activities. The lateral excavation extents are based on property boundaries determined by the 2007 survey, the 
NWDZ petroleum RL of 3,400 mg/kg NWTPH-Dx, and slopes required to reach the anticipated vertical 
excavation extents. The anticipated vertical extent of this excavation is based on the depth to which soil 
analytical results indicate that TPH concentrations exceed the NWDZ petroleum RL. The anticipated maximum 
depth of the excavation to remove impacted soil is 21 feet bgs. The lateral extents are shown on Drawings C-
200. The vertical extents are shown on Drawings C-201 through C-205. The excavation extents could change 
based on the results of ongoing field investigations and the results of performance monitoring.  

Excavation of parts or all of the SRI, SRI Office, Post Office, Sarno, and Martin Properties will be completed to 
remove soil exceeding the petroleum RL. The sloped excavation on the Church property will be necessary to 
remove soil exceeding the petroleum RL and to complete excavation of soil exceeding the petroleum RL on 
the Martin and Sarno properties. Excavation on the Whistling Post property will be completed to remove soil 
exceeding the petroleum RL and to facilitate excavation of the adjacent Martin and Post Office properties. The 
Whistling Post property excavation extents include the 2008 Whistling Post temporary relocation area (which 
was not excavated in 2008). The sloped excavation on the Town Hall Property will be necessary to complete 
excavation of soil exceeding the petroleum RL on the Sarno Property. Excavation on the Skykomish Hotel 
property will be completed to facilitate temporary sheet pile installation only and is contingent upon securing a 
construction easement (see Section 4.2.1). Alternative excavation extents will be evaluated if access 
agreements cannot be obtained to any of the affected properties or if access agreements and/or construction 
easements can be obtained for additional affected properties. At this time, BNSF anticipates that no additional 
access agreements and/or construction easements will be obtained beyond those mentioned above. 
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The Sarno residence and garage, and Martin residence and garage will be temporarily relocated to facilitate 
the excavation. At the owners’ request and pursuant to terms of their access agreement, the SRI Office 
buildings (2), the SRI structure, and Post Office structure will be demolished to facilitate the excavation. 

Metals Hot Spot. A potential lead hot spot is located near the boundary of the SRI Office, Post Office, and 
Sarno properties. The potential hot spot was identified during the supplemental remedial investigation and is 
located in areas with smear-zone TPH impacts. Therefore, excavation to the TPH RL will require removal of 
the overlying lead-impacted soil. Overburden in this area will be segregated and appropriately characterized 
for disposal.  

Shoring and Excavation Stabilization. The purpose of installing shoring is to stabilize excavation sidewalls 
to facilitate excavation in 2009 or to facilitate excavation in future years without impacting surface 
improvements that are constructed on clean backfill in 2009. There are two areas where shoring or excavation 
stabilization could be necessary in 2009: 1) at the 5th Street excavation boundary; and 2) on the Whistling 
Post and Martin properties.  

The 2009 excavation boundary at 5th Street will abut future excavation areas and the bridge embankment. 
Shoring and/or stabilization could be necessary to 1) minimize the potential for recontamination of the newly 
placed clean backfill; 2) where practical and necessary, minimize the impacts of future excavation on property 
and in ROWs that are remediated in the current year; and 3) minimize potential impacts to the bridge 
embankment. Shoring will be implemented, as necessary to address these concerns. Shoring could consist of 
steel sheet piles and/or an MSE wall, at the discretion of the Contractor and Engineer and based on 
constructability.  

In all cases, shoring plans will be prepared by the Contractor and will be stamped by a Contractor-selected 
Professional Engineer registered in the State of Washington. Where applicable, shoring will be installed as 
close to the property boundaries as practicable to minimize the possible quantities of impacted soil remaining 
between the shoring and property boundaries, which will have to be excavated in future years. Shoring could 
also be designed by the design team, if deemed appropriate.  

3.2.3 FMC East Wetland Remediation 
FMC SDR Section 4 describes the design criteria for FMC east wetland remediation activities. These design 
criteria have been established with the understanding that the scope of work could be further clarified or re-
defined over the anticipated duration of remediation design and permitting activities.  

Hydraulic Control and Containment System Evaluation. The FMC east wetland cleanup action design 
requirements are based on the cleanup criteria described in Section 4.1.5 of the CAP, which states that 
groundwater entering the FMCZ from the RYZ and/or the SDZ and flowing toward the FMCZ must be 
remediated to a petroleum concentration of 208 µg/L NWTPH-Dx and absence of sheen or free product, 
measured at least 25 feet from of the FMCZ boundary. CAP Section 4.1.6 states that BNSF will implement 
groundwater containment and remediation measures along a line 25 feet north of the FMCZ and RYZ 
boundary if it is determined by the required hydrogeologic investigation that impacted groundwater is flowing 
into the FMCZ and is recontaminating sediment above the sediment quality standards (SQS) as determined by 
bioassay.  

BNSF has monitored hydrogeologic conditions and completed a hydrogeologic investigation of the FMCZ to 
determine if 1) groundwater is flowing from the RYZ into the FMCZ; and 2) this groundwater contains 
petroleum hydrocarbons at concentrations exceeding the TPH CUL of 208 µg/L NWTPH-Dx. Based on the 
findings of the investigation and these criteria, BNSF has concluded that during some of the year, groundwater 
does appear to flow into a small section (less than 200 feet) of the FMCZ from the RYZ in the vicinity of wells 
2A-W-10, MW-3 and MW-4, and FMCZ piezometers 2B-W-11 and 2B-W-12. Groundwater samples collected 
from the RYZ wells have historically, at times, contained petroleum hydrocarbons at concentrations exceeding 
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the CUL (the detected TPH concentrations in these wells have varied between ND and 708 µg/L NWTPH-Dx). 
Data evaluated for this investigation shows that the TPH concentrations in well MW-3 marginally exceeded the 
CUL during one of the two monitoring events when groundwater was flowing from the RYZ towards the FMCZ. 
The investigation methods and findings are described in Appendix B. 

Given the extent of potential groundwater flow and low gradients toward the creek, BNSF plans to incorporate 
an engineered fill barrier during reconstruction of the FMC wetland and buffer in this area to isolate the FMCZ 
from groundwater that exceeds 208 µg/L. The design criteria for this barrier are presented in the design basis 
memorandum included in Appendix B.  

3.2.4 Utility Reconstruction 
The basis of design for PSE, Verizon, and Town of Skykomish utilities is unchanged from the Master EDR. 
PSE, Verizon, and the Town are completing separate designs for power, telephone, and sanitary sewer, 
respectively. The Engineer will be designing the potable water distribution system on behalf of BNSF. These 
designs will be incorporated into the 2009 CPS, which will be submitted to Ecology in accordance with the 
schedule set forth in CD Exhibit C.  
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4 Scope of Work  

4.1 Site-Wide Scope of Work Described in the Master EDR 
This section lists references to the elements of the site-wide scope of work that were originally presented in the 
Master EDR and are pertinent to 2009 site activities. The site-wide scope of work was established with the 
understanding that it could be further clarified or redefined over the anticipated duration of remediation 
activities. No changes to the scope of work have been identified since preparation of the Master EDR. Table  
4-1 provides to the site-wide scope of work items described in Master EDR Section 4.1 which are applicable to 
the 2009 cleanup activities. 

Table 4-1 Master EDR Site-Wide Scope of Work  

2009 Site-Wide Scope of Work Master EDR Section 

Drawings 4.1.1 

Solicitation Package and Procurement 4.1.2 

Permits 4.1.3 

Mobilization and Site Preparation 4.1.4 

Utility Locate 4.1.4.1 

Surveying 4.1.4.2 

Clearing and Grubbing 4.1.4.3 

Spill Response 4.1.4.4 

Temporary Facilities Construction 4.1.5 

Access Agreements   4.1.6 

Building Relocation 4.1.7 

Relocation of Landmark and Historic Buildings 4.1.7.1 

Relocation of Other Buildings 4.1.7.2 

Excavation 4.1.8 

Product Recovery 4.1.8.1 

Wildlife Exposure Mitigation 4.1.8.2 

Historic Structure Monitoring 4.1.8.3 

Dewatering 4.1.8.4 

Transporting Excavated Soil Onsite 4.1.8.5 

Stockpiling Impacted Soil 4.1.8.6 

Stockpiling Clean Overburden for Potential onsite Re-Use 4.1.8.7 

Excavation Performance Sampling 4.1.8.8 

Stockpile Amendment 4.1.8.9 

Transportation and Disposal of Impacted Soil 4.1.8.10 

Backfilling 4.1.8.11 
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2009 Site-Wide Scope of Work Master EDR Section 
Grading and Compaction 4.1.8.12 

Dust Suppression and Mitigation 4.1.8.13 

Compliance Monitoring 4.1.9 

Protection Monitoring 4.1.9.1 

Performance Monitoring 4.1.9.2 

Confirmational Monitoring 4.1.9.3 

Replacement of Relocated Structures and Restoration of 
Remediated Properties 4.1.10 

Electrical and Telecommunications Utilities Restoration 4.1.11 

Stormwater Collection System Construction   4.1.13 

Wastewater Collection and Treatment System Construction 4.1.14 

ROW Restoration 4.1.15 
 

4.2 2009 Scope of Work 
The following description of the 2009 scope of work supplements the information provided in the Master EDR 
and the FMC SDR.  

4.2.1 Access Agreements  
BNSF is contacting property owners to negotiate access agreements for properties where excavation is 
required to meet CULs. As described in the CAP, property access and restoration is to be conducted 
according to agreements made with each property owner (Section 5.4, p. 59; Section 6.1). As described in the 
Master EDR, property owners may elect to not relocate and have subsurface containment put in place. 
Property owners may also elect to receive payment in lieu of having BNSF conduct property restoration 
(Section 4.1.10). Properties that require access agreements for the 2009 work are as follows.  

4.2.2 For the NWDZ Remediation: 
• SRI Property (780780-0520). Access to the SRI Property will be necessary to complete 

excavation and restoration activities. At the owners’ request and pursuant to the terms of 
their access agreement, the structure on the SRI Property will be demolished to facilitate 
excavation. BNSF will restore the SRI property such that the final grade is level and even 
with the dike. It will be compacted and suitable for construction of normal footings. Topsoil 
placement and hydroseeding could be completed if necessary as a construction stormwater 
BMP.  

• SRI Office Property (780780-0480 and -0505). Access to the SRI Office Property will be 
necessary to complete excavation and restoration activities. At the owners’ request and 
pursuant to the terms of their access agreement, the structures on the SRI Office Property 
will be demolished to facilitate excavation. BNSF will restore the site to level grade, and the 
owner will be responsible for rebuilding after 2011. 

• Post Office Property (5780780-0475). Access to the Post Office Property will be 
necessary in 2009 and 2010 to complete excavation and restoration activities. The Post 
Office operations will be relocated in 2009 and will remain in their temporary location until 
2012. Excavation of the property will be performed in 2010 in conjunction with remediation 
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of the Skykomish Hotel property. Relocation of the Post Office operations is planned for 
2009 because access to the current Post Office location will be difficult to maintain 
throughout the 2009 construction period. At the owners’ request and pursuant to the terms 
of their access agreement, the structure currently on the property will be demolished to 
facilitate excavation. BNSF will restore the site to level grade, and the owner will be 
responsible for rebuilding after 2011. 

• Sarno Property (780780-0620). Access to the Sarno Property will be necessary to 
temporarily relocate the buildings and to complete the metals investigation, excavation, and 
restoration activities.  

• Martin Property (780780-0640). Access to the Martin Property will be necessary to 
temporarily relocate the buildings and to complete excavation and restoration activities.  

• Skykomish Community Church (780780-0270). Access to the Skykomish Community will 
be necessary to complete excavation and restoration activities in the 4th Street ROW. 
Temporary relocation of the church building will not be required. 

• Whistling Post Property (780780-0440, -0445, and -0455). Access to the Whistling Post 
Property will be necessary to complete excavation and restoration activities.  

• Town Hall Property (780780-0610). Access to the Town Hall Property will be necessary to 
complete excavation and restoration activities.  

• Skykomish Hotel (780780-0465). A construction easement for the Skykomish Hotel will be 
necessary to complete sheet piling installation on the Martin and Whistling Post properties.  

Access to the Town ROWs within the 2009 NWDZ Remediation Boundary shown in drawing C-100 will be 
necessary to complete excavation and restoration activities. This access agreement has been obtained. 

4.2.3 For the FMC East Wetland Remediation: 
• Austin Property (506130-0150). Access to the Austin Property will be necessary to 

complete excavation and restoration activities.  

• Scisco Property (506130-0135 and -0140). Access to the Scisco Property will be 
necessary to complete excavation and restoration activities. Based on the evaluation of 
data collected immediately adjacent to the Scisco house (see Appendix A), the house will 
not be temporarily relocated or underpinned to facilitate excavation. 

• Robinson Property (06130-0126). Access to the Robinson Property will be necessary to 
relocate a shed and to complete excavation and restoration activities. Based on the 
evaluation of data collected on the Robinson property (see Appendix A), the house and 
garage will not be temporarily relocated to facilitate excavation. Access negotiations are in 
progress. 

• Pownall Property (506130-0125). Access to the Pownall Property will be necessary to 
complete excavation and restoration activities.  

The CD requires documentation that access agreements necessary for 2009 work are provided to Ecology on 
or before December 31, 2008. 

4.2.4  Building Relocation  
The following buildings will be temporarily relocated in 2009, contingent on obtaining property access 
agreements. 
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4.2.4.1 NWDZ buildings 

• Martin Property houses (2) 

• Sarno Property house and garage. 

4.2.4.2 FMC East Wetland remediation buildings 

• Robinson shed. 

None of the aforementioned buildings are on the National Register of Historic Places, and will therefore be 
moved and restored in accordance with the procedures described in Master EDR Section 4.1.7.2.  

Information from structural surveys will be incorporated into relocation scopes of work, plans, and 
specifications. The Sarno and Martin property buildings could be relocated to the east end of Railroad Avenue. 
The Robinson shed will be relocated to a location on the Robinson property, as agreed to by the owner. 

Structures will be monitored in accordance with the developed guidelines during the move to the temporary 
storage location. Security fences will be installed around the buildings that are temporarily relocated to off-
property locations for the duration of their storage and will be monitored by security personnel.  

4.2.5 Resident Relocation  
2009 remediation activities will involve temporarily relocating buildings, operating large equipment, and 
significant truck traffic. Residents and/or occupants of the Post Office, SRI Office, Sarno house, and Martin 
property buildings will be relocated in 2009. Some level of noise, vibration and traffic congestion are 
unavoidable such that these residents could determine that the construction impacts and their unique living 
circumstances are such that relocation is desirable and warranted. These are properties where BNSF does not 
need access for purposes of completing the work. BNSF will consider these requests on a case-by-case basis 
in consultation with Ecology and will attempt to accommodate affected residents if, as and when necessary.  

A scope of work summary, including a status summary for access agreements is provided in Table 4-2. 

Table 4-2 Access Agreement and Scope of Work Summary 

Parcel Number Property Owner or 
Designation 2009 Scope of Work Access Status 

NDWZ Remediation Properties 

7807800640 Martin 
2 Building relocations 
Resident relocation 

Excavation 
Access obtained 

7807800620 Sarno 
2 Building relocations 
Resident Relocation 

Excavation 
Access obtained  

7807800475 
 

Post Office 
 

Operations relocation 
Excavation 

Agreement in Principle in 
place 
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Parcel Number Property Owner or 
Designation 2009 Scope of Work Access Status 

7807800520 SRI Property 
Building demolition 
Occupant relocation 

Excavation 

Agreement in Principle in 
place 

7807800480 
7807800505 

SRI Office Property 
2 Building demolitions 
Occupant relocation 

Excavation 

Agreement in Principle in 
place 

7807800270 Skykomish Community 
Church Partial excavation 

Current access 
agreement valid though 

October 31, 2008 
Negotiations in progress 

for 2009 

7807800440 
7807800445 
7807800455 

 

Whistling Post Partial excavation 

Current access 
agreement valid though 

October 31, 2008 
Negotiations in progress 

for 2009 

78078000 Town Hall Property Partial excavation Access obtained 

FMC East Wetland Remediation Properties 

5061300150 Austin Partial excavation Negotiations in progress

5061300135 
5061300140 

Scisco Partial excavation Access obtained 

5061300126 Robinson 
Relocation of shed 
Partial excavation 

Partial access obtained 

5061300125 Pownall Partial excavation Negotiations in progress
 

4.2.5.1 Post Office Operations 

United States Postal Service (USPS) operations will be temporarily relocated. The temporary building will be 
equipped with all appurtenances, as designated necessary by the USPS and operated in a way that 
accommodates regular USPS functions.  

4.2.6 Temporary Facilities Construction  

4.2.6.1 Access and Haul Roads  

The main access and haul roads that will be used during the 2009 work are 4th Street, 5th Street, Railroad 
Avenue, East River Street, and Old Cascade Highway, as shown on Drawings C-101 through C-104. It is 
anticipated that trucks hauling material from the NWDZ will enter the railyard from 5th Street and exit to Old 
Cascade Highway after transferring material to the soil handling facility. Trucks hauling material from the 
FMCZ and SDZ will transfer materials to the soil handling facility using temporary haul roads constructed in the 
FMCZ, SDZ, and RYZ when possible. Other roads and/or alternate truck routing may be used at the discretion 
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of the Contractor. These changes will be proposed to Town officials and emergency personnel for approval 
prior to implementation.  

4.2.6.2 Equipment Decontamination Area  

A heavy equipment and truck decontamination area will be constructed in the NWDZ and in the RYZ at 
appropriate locations, as recommended by the Contractor. Decontamination water will be temporarily stored 
on-site and taken to an off-site licensed facility for disposal or treatment. 

4.2.6.3 Construction Offices   

Temporary construction offices will be located on the railyard. A temporary engineering field office may be 
established in Maloney’s General Store on Railroad Avenue.  

4.2.6.4 Temporary Electric and Communications Utilities  

PSE and Verizon constructed temporary bypasses for overhead electric and telecommunications wiring in 
2008. Some of these bypasses remain in place, and will be used in conjunction with other existing overhead 
and underground utilities to supply electric and communications services for all Skykomish residences and 
businesses that remain occupied during the 2009 remediation activities. Structures that are outside of the 
active construction zones but vacant due to relocation of residents will also continue to be serviced by all 
appropriate utilities. 

4.2.6.5 Temporary Potable Water Utilities 

Temporary potable water piping will be constructed in ROWs and/or private properties as necessary to 
maintain services during excavation activities.  

4.2.6.6 Enclosures and Fencing  

Temporary chain link fencing will be installed along the perimeter of the 2009 remediation areas, as shown on 
Drawings C-101 through -104. Warning signs will be posted at every gated entrance and at approximate 50-
foot intervals along the fence line to warn the public that the fenced area contains physical and chemical 
hazards and that access is forbidden to unauthorized personnel.  

4.2.6.7 Sediment and Erosion Controls 

Sediment and erosion control measures will be implemented as described in the Stormwater Pollution 
Prevention Plan and Temporary Erosion and Sediment Control Measures (SWPPP; ENSR 2008h) and as 
shown in Drawings C-101 through -106 

4.2.6.8 Construction Staging Areas 

Construction staging areas will be established in the RYZ at the locations shown on Drawing C-101 through  
C-104 at other RYZ locations as agreed to by BNSF and the Contractor, or at locations outside of the RYZ as 
agreed to by the Town, BNSF, and the Contractor. Staging will also occur on private properties that are in the 
excavation area.  

4.2.6.9 Spill/Emergency Response Equipment  

Spill response equipment will be located in the Contractor staging area shown in Drawing C-101, or at a 
location determined by the Contractor. Spill response equipment will include oil absorbent booms and pads, as 
described in the Spill Response Plan (part of the SWPPP).  
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4.2.6.10 Construction Water Treatment System  

A treatment system similar in function and performance to the one permitted under the existing NPDES permit 
and implemented for the 2008 remediation will be operated during 2009 remediation activities. The water 
treatment system will be constructed in a lined facility located within the RYZ at the approximate location 
shown on Drawing C-101. Other locations on the railyard will be considered if the Contractor suggests moving 
the location to facilitate work activities. The treatment system will remove petroleum from water generated from 
construction activities, except decontamination water, and treat the water to achieve required treatment levels 
described in the NPDES permit. The water treatment system operation and maintenance is described in the 
SWPPP and in the Operations and Maintenance Manual for Water Treatment System (ENSR, 2008f). 

4.2.7 NWDZ Excavation  

4.2.7.1 Clearing and Grubbing  

All surface objects, brush, roots, and other protruding obstructions, and all trees and stumps will be cleared 
and/or grubbed from the NWDZ excavation limits as indicated on Drawings C-101 and -102. The removed 
vegetation and debris will be recycled or disposed of at an appropriate municipal landfill.  

4.2.7.2 Demolition 

Asphalt roads, concrete building foundations, slabs, and walkways located within the NWDZ excavation area, 
as well as existing structures on the SRI, SRI Office and Post Office Properties will be demolished and 
recycled or disposed of at an appropriate construction demolition waste (CDW) landfill. 

4.2.7.3 Extents 

Excavation will include removing soil as necessary to reach the estimated areal and vertical extents of 
impacted soil shown on Drawings C-200 through C-205. Based on these extents, it is estimated that 20,000 
cubic yards of soil will be removed from the site in 2009. The excavation extents as well as the clean 
overburden and impacted soil volumes will be refined based on the results of ongoing field investigations and 
the results of performance monitoring. 

4.2.7.4 Removing Utilities 

At grade and underground stormwater and potable water utilities will be removed during the excavation 
activities and will be recycled or disposed of at an appropriate CDW landfill. Aboveground electrical and 
communications utilities will be removed as necessary to complete the excavation.  

4.2.7.5 Shoring and Barriers 

Shoring is anticipated to be used to provide structural support at 5th Street and on the Whistling Post and 
Martin Properties. Some of the shoring design may be completed by the Contractor, and some will be 
completed by the design team. It is anticipated that the shoring will consist of driven steel sheet piles, and 
reinforced earth walls that may or may not have lock blocks (large concrete blocks). Deeper portions of the 
wall may be constructed of controlled density fill and a combination of reinforced earth and blocks that would 
remain in place as permanent backfill. The shoring will be planned and designed so that future utility 
installation and maintenance are not adversely affected.  

Impermeable barriers will be placed to prevent contamination of clean fill at the west and south excavation 
boundary. Contamination of clean fill that is placed upgradient of areas slated for future excavation will be 
addressed through the use of a temporary liner similar to the one placed at the upgradient extent of the 
2006 and 2008 removals, or a sheet pile wall. Where steel sheet piles are used for temporary shoring, the 
sheet piles are considered to suffice for the barrier without special sealing of sheet pile joints. The barrier 
will be placed at the west extent of the 2009 excavation area along areas where future excavation is 
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planned. Barriers will be placed as close to the property boundaries as possible, thus minimizing the 
potential need for excavation to remove impacted soils in the years following 2009.  

4.2.7.6 Backfilling 

Excavations will be backfilled with both clean overburden material and imported aggregate material. Topsoil 
will be placed on residential properties and on Town properties that will be restored with landscaping. 

Clean Overburden Material 

Overburden material with petroleum concentrations less than 3,400 mg/kg NWTPH-Dx may be used as backfill 
on-site as outlined in Section 6.4 of the CAP. Overburden material will be used for either stabilization or 
structural fill as long as it meets the gradation requirements outlined below. Soil within two feet of final grade 
must meet the petroleum cleanup level of 1,870 mg/kg NWTPH-Dx. No soil with arsenic concentrations 
exceeding 20 mg/kg, lead concentrations exceeding 250 mg/kg, PCB concentrations exceeding 0.65 mg/kg, or 
dioxin/furan concentrations exceeding 6.67 ng/kg Total Toxicity Equivalent Concentration will be used as 
backfill on the site. 

Imported Aggregate Material 

Excavations will also be backfilled with imported aggregate material that is suitable for placement and 
compaction under the site conditions. The South Fork Skykomish River will be visually monitored daily to 
demonstrate that backfilling activities do not result in exceedances of water quality standards in surface water. 
If turbidity is detected visually, turbidity measurements will be taken upstream and downstream of the release 
to determine if the water exceeds water quality criteria. This monitoring will be described in more detail in the 
2009 CMP. The Contractor will be responsible for preventing and responding to turbidity exceedances. The 
Contractor’s Technical Execution Plan will describe a prevention and response strategy. This strategy could 
include 1) controlled backfilling with low permeability fill or backfilling in smaller lifts; 2) localized excavation 
dewatering; 3) installation of temporary barriers, such as steel plates, to reduce mobilization of fine-grained 
soils; and/or 4) other measures as deemed appropriate by the Contractor and approved by the Engineer. The 
CPS will require the Contractor to have the equipment necessary to implement the strategy onsite during 
excavation. 

Given that the excavations will not be fully dewatered, backfill placed below the water table will need to be 
relatively clean (little to no fines) granular material that goes in place relatively compact, and is relatively easy 
to compact in a thick layer when compaction equipment is placed on the fill once it extends above the water 
surface elevation. The water surface elevation is anticipated to change throughout the construction season as 
the water table drops into summer. Given that the material will be placed below the water table, compaction 
testing below standing water will not be possible. A large compaction effort will be required on the fill at the 
point where it protrudes above the water level. Material placed below the water table (stabilization aggregate) 
is to conform to the grain size specification listed in Table 4-3. 



AECOM Environment 
 

 
 4-9  February 2009 P:\DOCS\BNSF\Skykomish\2009 EDR\2009 EDR Final.doc 

Table 4-3 Stabilization Aggregate Grain-Size Requirements  

Sieve Size Percent Passing 

2 ½ square 100 

2 square 65-100 

¾ square 40-80 

U.S. No. 4 5 (max.) 

U.S. No. 100 0-2 

% Fracture 75 (min.) 

 

Backfill placed above the stabilization aggregate is called structural fill, and it will conform to the grain size 
requirements listed in Table 4-4. 

Table 4-4 Structural Fill Grain-Size Requirements  

U.S Standard Sieve Size Allowable Percent Passing 

5-inch square 100 

2-inch square 75-100 

No. 4 50-80 

No. 40 30 max. 

No. 200 15 max. 

Sand Equivalent 50 min. 

  
All percentages are by weight. Note that the quantity of fines (material passing the No. 200 sieve) may be 
decreased to a maximum of 5 percent if the fill is to be placed during wet weather conditions. 

Prior to importing material to the Site, the Contractor will be required to provide lab analyses indicating that 
imported structural fill does not contain potential contaminants with concentrations greater than those 
shown in Table 4-5. 
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Table 4-5 Chemical Criteria for Backfill  

Substance Maximum Concentration 

Arsenic 20 mg/kg 

Cadmium 2 mg/kg 

Chromium VI 19 mg/kg 

Chromium III 2,000 mg/kg 

Lead 250 mg/kg 

Mercury 2 mg/kg 

NWTPH-Dx 1,870 mg/kg 

 

Topsoil 

Topsoil will be placed in residential yards and public parks up to one (1) foot thick. Topsoil must meet the 
requirements listed in Table 4-6. 

Table 4-6 Topsoil Requirements  

 
1If required under WAC 173-350-220 

Parameter Requirements 

Sieve Analysis Screened using sieve no finer than 
7/16” and no greater than ¾” 

pH 5.5-7.5 
Electrical Conductivity < 3.0 mhos/cm 

Carbon to Nitrogen Ratio < 15:1 

Process to Further Reduce Pathogens Certified for Hot 
Composting at Compost Facility as outlined in  

WAC 173-350-220 
Yes 

Manufactured Inerts < 1 percent 
Sharps 0 
Arsenic ≤ 20 mg/kg 

Cadmium ≤10 mg/kg 
Copper ≤ 750 mg/kg 
Lead ≤ 150 mg/kg 

Mercury ≤ 8 mg/kg 
Molybdenum1 ≤ 9 mg/kg 

Nickel < 210 mg/kg 
Selenium1 ≤ 18 mg/kg 

Zinc ≤ 1400 mg/kg 
NWTPH-Dx ≤ 1,870 mg/kg 
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4.2.7.7 Grading  

Excavated areas will be restored to their original grade or to a suitable grade to facilitate stormwater control, as 
agreed to by BNSF, the Town, and property owners (where applicable). Grading plans will be presented as 
part of subsequent design plans. Structural fill will be placed in lifts and compacted to a minimum density of 95 
percent of the maximum proctor density as determined by ASTM D-1557, Modified Proctor.  

4.2.8 FMC East Wetland Remediation Excavation 
The FMC east wetland remediation excavation scope of work is described in the FMC SDR Section 4 and in 
the FMCZ East Wetland Restoration Plan, which is FMC SDR Appendix A. 

4.2.8.1 Clearing and Grubbing 

Clearing and grubbing and other site preparation for the FMC east wetland remediation is described in FMC 
SDR Section 4.1.3 and in FMC SDR Appendix A Sections 3.1 through and 3.3. 

4.2.8.2 Demolition 

The barn on BNSF property identified as King County lot 5061300165, as well as building foundations, slabs, 
and walkways within the SDZ and RYZ excavation area will be demolished and recycled or disposed of at an 
appropriate CDW landfill. 

4.2.8.3 Extents 

Excavation extents are described in FMC SDR Section 4.2.3 and in FMCZ East Wetland Restoration Plan 
Section 3.3. 

4.2.8.4 Removing Utilities 

Utilities impacts are described in FMC SDR Section 4.1.15.  

4.2.8.5 Shoring and Barriers 

Shoring and excavation stabilization for the FMC east wetland remediation are described in FMC SDR Section 
4.1.4 and FMCZ East Wetland Restoration Plan Sections 3.1 through and 3.3. 

4.2.8.6 Backfilling 

Backfilling of excavated areas is described in the FMCZ East Wetland Restoration Plan Section 3.3. 

4.2.8.7 Grading  

Grading of excavated areas is described in the FMCZ East Wetland Restoration Plan Section 3.3. 

4.2.9 Stormwater Collection System Construction 
Stormwater catch basins and underground conveyance piping will be constructed in the 4th Street, 5th Street, 
and East River Street ROWs, at the approximate locations shown in the 2009 Conceptual Restoration Plan 
(Appendix C). The sizes and locations of catch basins and conveyance piping will be based on the stormwater 
capture zone boundaries. Capture zone calculations are included in the Stormwater System Design Technical 
Memorandum, which were included as Appendix C to the 2008 EDR. Capture zone boundaries, catch basin 
locations, and conveyance piping locations and sizes will be shown in 2009 construction plans, which will be 
submitted to Ecology in accordance with the schedule set forth in CD Exhibit C.  

Part of the stormwater conveyance piping and outfall located in the northwest corner of the FMCZ will be 
removed and reconstructed as part of 2009 FMC cleanup activities. This outfall discharges stormwater 
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collected in a catch basin located on the railyard near 5th Street. Catch basin protection and other construction 
stormwater BMPs will be evaluated and implemented as necessary to meet the requirements of the current 
BNSF industrial stormwater permit and prevent impacts to the restored FMC wetland. 

4.2.10 Wastewater Collection and Treatment System Construction  
Sanitary sewer infrastructure for the community collection system will be installed at the SRI, SRI Office, and 
post office properties, Sarno property, and Martin property, and in the excavated sections of the 4th Street, 5th 
Street, and East River Street ROWs. Infrastructure may include the tanks, piping, pumps, vaults, and electrical 
appurtenances. These systems are designed by the Town. Construction details will be included in subsequent 
design plans.  

4.2.11 ROW Restoration  
Town roads within the 2009 excavation area, as shown in the 2009 Conceptual Restoration Plan (Appendix 
C), will be restored to King County road standards, as adopted by the Town. Restoration will include backfilling 
and grading roadways, placing base material, asphalt paving, and installing curbs and gutters at select 
locations. The approximate locations of sidewalks, utilities, curbs and gutters have been determined based on 
the locations of existing curbs and gutters. As was the case with the 2008 restoration work, the actual locations 
of sidewalks, utilities, curbs and gutters will be determined based on Town comments and by agreement 
between the Town and BNSF and between the Town and affected landowners. Revised locations and 
construction details will be provided in 2009 construction plans, which will be submitted to Ecology in 
accordance with the schedule set forth in CD Exhibit C.  

4.2.12 Electrical and Telecommunications Utilities Restoration  
BNSF is responsible for replacing utilities to their current or equivalent configuration (i.e., above ground) in 
accordance with applicable codes. The Town has entered into Schedule 74 agreement with PSE for the 
conversion of overhead electrical utilities located within the 2009 remediation area and in additional areas. The 
conversion will include installing underground wiring and pad-mounted transformers in place of pole mounted 
equipment, installing wiring from transformers to residential meters, and providing stub-ups or junction boxes 
for connection to street lights and other appurtenances installed as part of the restoration. Per the agreement 
terms, 60 percent of design and construction costs to complete this scope of work will be paid for by PSE. 
Payment for the remaining 40 percent will be the responsibility of the Town. Per agreement with the Town, 
BNSF will also convert select aboveground telecommunications utilities within the electrical utility conversion 
area to underground. Design drawings for the conversion scope of work will be prepared by PSE and Verizon 
and incorporated into final BNSF plans.  

4.2.13 Replacement of Relocated Structures and Restoration of Remediated Properties 
Replacement of relocated structures and restoration of remediated properties will be completed at the 
conclusion of excavation activities as outlined in Master EDR Section 4.1.10 and as described above in 
Section 4.2.2 for specific properties.  

4.2.14 Wetlands Restoration 
FMC east wetland restoration is described in the FMCZ East Wetland Restoration Plan Sections 3.4 and 3.5. 
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5 Construction Sequencing and Phasing 

Construction sequencing and phasing will generally be determined by the general Contractor subject 
to approval by the P.E. of record (Engineer). Certain restrictions on the work are anticipated including 
the following. 

• Resident access must generally be maintained at all times to all occupied houses. 
No occupied house can be fully blocked off from all access for any significant 
period of time. Vehicle access may be restricted to single traffic lanes, or closed in 
some short-term periods of time (less than one week), and pedestrian access may 
be guided through active construction zones for safety reasons. 

• Emergency access must be maintained at all times to occupied houses. 

• Access for firefighting equipment must be maintained to all remaining structures 
and to houses that are temporarily stored in staging areas. 

• FMC east wetland in-water (i.e., inside the wetland delineation boundary) 
construction activities must be completed within the fish window established under 
the JARPA permit, which could be July 1 through September 15.  

NWDZ excavation activities and FMC east wetland remediation activities are largely independent and 
could be conducted concurrently, or in separate phases, as determined by the Contractor. Some 
sequencing is time critical or affects pedestrian and vehicle access throughout the Town. These items 
are described below.  

5.1 NWDZ  
5.1.1 Building Relocation or Demolition 
The SRI, SRI Office, Sarno house and garage, and Martin houses are within the NWDZ phase 1 or 2 
excavation extents (see Figure C-101 and C-102). The Sarno house and garage, and Martin houses 
will be relocated and the SRI and SRI Office will be demolished prior to starting any excavation 
activities in those areas.  

5.1.2 Excavation 
The following two-phase approach was developed based on the stated restrictions. This approach 
may or may not be utilized by the Contractor as they develop their approach to the work. However, 
any suggested work approach will need to follow the restrictions previously stated to be considered a 
viable approach to the work.  

Phase 1 would include general site preparation, moving structures, excavation on all of the private 
properties within the NWDZ excavation boundary, and excavation of a section of the 4th Street ROW. 
The 4th Street ROW would be closed during the Phase 1 excavation. Access to occupied properties, 
including SRI, Sarno Property, Town Hall, and parcel number 7807800605 (Baggenstos property) 
would be via 5th Street and East River Street. Phase 2 would include completion of the remaining 
excavation. The 5th Street and East River Street ROWs would be closed during the Phase 2 
excavation.  

The following more detailed description of the phases is not intended to be all inclusive, but instead is 
intended to present the basic components of construction for each phase. 
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5.1.2.1 Phase 1 

• Complete all preparation work within the Phase 1 excavation area and close 4th 
Street. 

• Prepare the SRI Office, Sarno house and garage, and Martin property buildings for 
moving or demolition, as appropriate. This includes relocation of residents and 
building contents, installation of support beams, disconnection of all utilities, and 
securing structures so that they are ready to move. 

• Move the Sarno house and garage, and Martin property buildings to a temporary 
storage location and demolish the SRI Office. 

• Construct shoring and complete the excavation. 

• Backfill and establish a new driving surface on 4th Street. 

• Open up 4th Street to traffic. 

5.1.2.2 Phase 2 

• Prepare the SRI for demolition. This includes relocation of building contents and 
disconnection of all utilities.  

• Demolish the SRI  

• Establish the Phase 2 boundary and complete additional site preparation work. 

• Close East River Street and 5th Street east of the bridge abutment. 

• Complete the remaining excavation 

• Install shoring and temporary barriers where required 

• Backfill the excavation area 

• Complete restoration activities  

• Open up 5th Street and East River Street to traffic. 

5.1.3 Traffic Routing and Pedestrian Access  
Construction will impact 4th Street, 5th Street east of the bridge embankment. Some disruption to daily 
traffic patterns will therefore be unavoidable and some level of disruption and inconvenience for local 
residents is inevitable.  

Vehicle access will be maintained at all times for all occupied residential structures through Town. 
Postings of road closures will be provided early in the process so planning can occur, and individual 
notifications will be made prior to full lane closures. Resident’s needs will be accommodated as much 
as possible. Signage related to the project will be that typical of a road construction project with traffic 
routing and authorized personnel access.  

Proposed traffic routing and pedestrian access during 2009 remediation activities is shown on 
Drawings C-101 through -103. These drawings will be submitted for review by all affected 
agencies and persons, including the fire department, the police department (county and state), 
residents, and the school. These drawings will be submitted to the Contractor during the bidding 
process, with the understanding that they will need to evaluate the drawings based on the 
restrictions presented in this EDR, and either accept the proposed traffic routing and pedestrian 
access as a viable method, or develop an alternative method that meets all requirements for 
approval by the Engineer. If the Contractor requests revisions to traffic routing to accommodate 



AECOM Environment 
 

 
 5-3  February 2009 P:\DOCS\BNSF\Skykomish\2009 EDR\2009 EDR Final.doc 

their construction schedule and approach, the revisions will be reviewed by the Engineer and 
transmitted to the Town, Ecology, and local fire and emergency personnel.  
 

5.2 FMC East Wetland Remediation 
5.2.1 Building Relocation 
Relocation of the Robinson shed will be coordinated as needed to complete excavation activities.  

5.2.2 Excavation 
It is anticipated that the east wetland remediation will be completed in one continuous phase. The 
following more detailed description is not intended to be all inclusive, but instead is intended to present 
the basic components of construction 

• Complete all preparation work 

• Prepare the Robinson shed for moving. This includes relocation of residents and 
building contents, installation of support beams, disconnection of all utilities, and 
securing structures so that they are ready to move. 

• Move the Robinson shed to a location on the Robinson property. 

• Construct shoring (if necessary) and complete the excavation. 

• Backfill the excavation area 

• Complete restoration activities. 

5.2.3 Traffic Routing and Pedestrian Access  
Traffic routing and pedestrian access are described in FMC SDR Section 5.1.14 and shown in 
Figure C-104. 
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6 Construction Quality Assurance 

Construction quality assurance (CQA) includes practices to demonstrate that construction activities 
are completed in accordance with CPS and the regulatory framework described in this EDR. The 
goals of this section are to: 

• Describe the quality program to be implemented;  

• Describe guidelines for inspection and documentation of construction activities; 

• Provide reasonable assurance that the completed work will meet the CPS 
requirements; and 

• Describe how any unexpected changes or conditions that could affect the 
construction quality will be detected, documented, and addressed during 
construction. 

6.1 Quality Assurance Structure 
The quality of construction activities will be demonstrated through an integrated system of quality 
assurance performed by the Engineer and quality control provided by the Contractor.  

6.2 Construction Quality Assurance Responsibilities 
6.2.1 BNSF 
BNSF is responsible for implementing the remediation activities in accordance with the CD and for 
ensuring that its Contractor perform construction in accordance with the CD, Master EDR, 2009 EDR, 
FMC SDR and CPS. BNSF is responsible for verifying that the Engineer it has retained effectively 
implements and manages the scope of work detailed in this 2009 EDR.  

6.2.2 Engineer  
The Engineer is responsible for providing design and engineering services in connection with the 
project. The Engineer is responsible for implementation of this CQA program. The Engineer will 
manage Contractors on behalf of BNSF and serve as the primary point of contact with the Contractor 
for all communications. The Engineer provides submittal review and resolution of design issues as 
they arise during construction. The Engineer will provide QA through daily monitoring and as-needed 
inspections to verify the effectiveness of the Contractor’s QC program and assure that the quality and 
CPS are met. The Engineer will assure that the Contractor’s QC is working effectively and that the 
resultant construction complies with the quality requirements. The Engineer is also responsible for 
formal communications with and submittals to Ecology. 

6.2.3 Contractors 
The Contractor is retained by BNSF to provide the labor, materials and equipment required to 
complete the scope of work detailed in the CPS. Contractors are responsible for quality control and 
completing the necessary inspections and tests to demonstrate that their work complies with the CPS 
and the regulatory framework described in this EDR.  

6.3 Quality Assurance Monitoring Structure 
Quality assurance monitoring includes the following: 

• Submittals review 
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• Protection monitoring 

• Inspection and verification 

• Construction deficiencies 

• Documentation 

• Ecology approvals 

• QA/QC changes 

• Completion reporting. 

This section describes these monitoring practices in detail.  

6.3.1 Submittals 
Contractors will submit one copy of all testing results, quality control reports, other quality control 
documentation, and Daily Construction Reports to the Engineer. The Engineer will administer and 
control the processing of Contractor submittals. After being reviewed for completeness, submittal 
documents will be transmitted to the relevant project staff for review and verification for compliance 
with contract requirements. The submittal’s disposition will be noted on the submittal, which will be 
signed, dated and returned to the Contractor. If required, the Contractor will revise the submittal, 
incorporating the comments and will resubmit it for review and verification for compliance. Submittals 
will be logged and copies will be retained in the project files. 

6.3.2 Protection Monitoring   
The protection monitoring requirements applicable to the 2009 EDR scope of work include air and 
noise monitoring, as described in the 2009 AMP, and worker and public health and safety 
requirements, as described in the HASP. The Engineer will perform QA oversight of Contractor 
compliance and related work-area protection monitoring. 

6.3.3 Inspection and Verification Activities 

6.3.3.1 QC Inspection 

The Contractor will perform QC inspections as necessary to control the Project work to the extent 
necessary to achieve specified quality and ensure conformance with the CPS and Contract 
Documents.  

The Contractor will document inspections in daily reports. The reports will identify inspections 
conducted, results of inspections, location and nature of defects found, causes for rejection, and 
remedial or corrective action taken or proposed. 

6.3.3.2 QC Testing 

The Contractor will perform QC testing necessary to control the Project work to the extent necessary 
to achieve specified quality and ensure conformance with the CPS and Contract Documents. The 
Contractor will document QC testing in daily reports. The Contractor will review test results on a daily 
basis and identify any non-conforming test results for discussion and resolution with the Engineer. 

6.3.3.3 QA Testing 

QA testing will be completed to verify the adequacy and effectiveness of the Contractor QC testing. 
QA testing may be performed by the Engineer, on an as-needed basis. In lieu of performing 
independent tests the Engineer may choose to witness QC testing or conduct tests on split samples 
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from QC testing. Additional testing may be needed to validate the results when QA and QC test 
results do not compare or have wide variances. The Engineer will document QA testing in daily 
reports. The Engineer will review QA tests and maintain files for all field QA testing. 

Construction Acceptance Criteria 

Construction acceptance criteria for materials qualifications, inspection, and testing are established in 
the CPS. The criteria for materials and equipment have been set by the Engineer in accordance with 
the applicable codes and standards, and by manufacturers’ recommendations. Contractor submittals 
will document conformance with the acceptance criteria. 

Compliance with Handling, Storage, Packaging, Preservation, and Delivery Requirements 

The Engineer will inspect the Contractor activities to demonstrate technical compliance in 
identification, handling, storage, packaging, preservation, and delivery of materials, parts, assemblies, 
and end products. Related quality records and documents will be maintained by the Contractor.  

6.3.3.4 Material Identification and Traceability 

The Engineer will monitor the Contractor to demonstrate that identification and traceability 
requirements are met. Products and materials shall be traced from receipt through all project stages to 
installation. Documentation such as project control checklists, material receipts, material tracking 
forms, procedures, sample and test documentation, and reports will be maintained by the Contractor 
to demonstrate that the applicable material item traceability is maintained. Product identification and 
traceability requirements are defined in the CPS.  

6.3.4 Construction Deficiencies 
A deficiency occurs when a material, performed work, or installation does not meet the plans and/or 
specifications for the project. When material, performed work, or installation is found deficient, the 
Contractor will demonstrate that the non-conforming material, work, or installation is identified and 
controlled to prevent unintended use or delivery.  

6.3.4.1 Deficiency Notification 

The Contractor will notify the Engineer of any minor deficiencies (items that do not require significant 
rework or repair work to correct, and will not result in significant deviations from required quality 
standard if corrected immediately) and major deficiencies (major deviations from the CPS and/or 
accepted standard of quality) immediately upon detection and note the deficiency in daily reports.  

6.3.5 Deficiency Correction 
Minor deficiencies can be corrected on the spot by agreement between the Contractor and the 
Engineer. Correction of major deficiencies could include removal and replacement of deficient work 
using methods approved by the Engineer. Deficiency correction will be documented in daily reports. 

6.3.5.1 Deficiency Prevention 

The Contractor will take preventive actions as necessary to eliminate the causes of potential 
deficiencies to prevent their occurrence. The Engineer will have the authority to improve the project’s 
work processes to eliminate the causes of potential non-conformities. 



AECOM Environment 
 

 
 6-4  February 2009 P:\DOCS\BNSF\Skykomish\2009 EDR\2009 EDR Final.doc 

6.3.6 Documentation 

6.3.6.1 Daily Construction Report 

The Contractor will prepare daily construction reports, which will include a summary of the Contractor 
daily construction activities.  

6.3.6.2 Inspection and Testing Reporting Forms 

The Contractor and the Engineer will prepare inspection and testing reporting forms. These forms will 
vary depending on inspection or test type. 

6.3.6.3 Record Drawings 

The Contractor will submit draft record drawings to the Engineer for review. The Engineer will prepare 
draft and final record drawings. The Engineer, working with the Contractor, will be responsible for 
assuring that red-line record drawings are maintained throughout the construction process. These red-
line record drawings will be used to update the design drawings to as-built status at the completion of 
the work. 

6.3.6.4 Preparation of As-Built Drawings 

The Engineer, working with the Contractor, will be responsible for red-lining construction drawings in 
the field as preparation for as-built drawings. The as-built drawings will record approved actual field 
conditions upon completion of the work. The original design drawings will be marked up by the 
Contractor as the project progresses to indicate as-built conditions. Where there was a change to a 
specified material, dimension, location, or other feature, the as-built drawing will indicate the work 
performed. 

6.3.6.5 Record Maintenance 

The Engineer will maintain copies of all quality-related documentation onsite. The Contractor will 
provide electronic or paper copies (suitable for scanning) of QC documentation. The Contractor will 
maintain all original QC records onsite until the project is completed.  

6.3.7 Field Changes 
The Engineer or Contractor may propose changes to the QC/QA procedures if it becomes apparent 
that the procedures or controls are inadequate to support work being produced in conformance with 
the CPS or are deemed to be more excessive than required to support work being produced. 

6.3.8 Completion Reporting 
Upon completion of remedial activities, the Engineer will submit a final as-built report. The report 
will include as-built drawings, work accomplished, materials used, inspections and tests 
conducted, results of inspections and tests, nature of defects found (if any), and corrective actions 
taken. 

 



AECOM Environment 
 

 
 7-1  February 2009 P:\DOCS\BNSF\Skykomish\2009 EDR\2009 EDR Final.doc 

7  References 

ENSR, 2008a. Master Engineering Design Report. Former Maintenance and Fueling Facility- Skykomish, 
Washington. Seattle, Washington: ENSR, February 2008. 

ENSR, 2008b. 2008 Engineering Design Report. Former Maintenance and Fueling Facility- Skykomish, 
Washington. Seattle, Washington: ENSR, February 2008. 

ENSR, 2008c. 2008 Compliance Monitoring Plan. Former Maintenance and Fueling Facility- Skykomish, 
Washington. Seattle, Washington: ENSR, July 2008. 

ENSR, 2008d. Hydraulic Control and Containment System Special Design Report. Former Maintenance and 
Fueling Facility- Skykomish, Washington. Seattle, Washington: ENSR, August 2008. 

ENSR, 2008e. Former Maloney Creek Wetlands Special Design Report. Former Maintenance and Fueling 
Facility- Skykomish, Washington. Seattle, Washington: ENSR, September 2008. 

ENSR, 2008f. Operations and Maintenance Manual for Water Treatment System. Seattle, Washington:  
ENSR, February 2008. 

ENSR, 2008g. Remedial Design Investigation Report. Former Maintenance and Fueling Facility- Skykomish, 
Washington:  ENSR, May 2008. 

ENSR, 2008h. Stormwater Pollution Prevention Plan and Temporary Erosion and Sediment Control 
Measures. Former Maintenance and Fueling Facility- Skykomish, Washington:  ENSR, July 2008. 

RETEC, 1996. Remedial Investigation for the Former Maintenance and Fueling Facility in Skykomish, 
Washington. Seattle, Washington: Remediation Technologies, Inc. January 1996. 

RETEC, 1999. Feasibility Study – BNSF Former Maintenance and Fueling Facility, Skykomish, Washington. 
Seattle, Washington: ThermoRetec Consulting Corporation, October 14, 1999. 

RETEC, 2002. Supplemental Remedial Investigation: BSNF Former Maintenance and Fueling Facility, 
Skykomish, Washington. Seattle, Washington: The RETEC Group, Inc. July 12, 2002. 

RETEC, 2005. Final Feasibility Study- BNSF Former Maintenance and Fueling Facility, Skykomish, 
Washington. Seattle, Washington: The RETEC Group, Inc., March 15, 2005.  

Washington State Department of Ecology, 2007a. Draft Cleanup Action Plan for BNSF Railway Former 
Maintenance and Fueling Facility, Skykomish, Washington. June 12, 2007. 

Washington State Department of Ecology, 2007b. Cleanup Action Plan for BNSF Railway Former 
Maintenance and Fueling Facility, Skykomish, Washington. October 18, 2007. 

Washington State Department of Ecology, 2007c. Consent Decree for BNSF Railway Former Maintenance 
and Fueling Facility, Skykomish, Washington. October 18, 2007. 

Washington State Department of Ecology, 2007d. Final Environmental Impact Statement (EIS). Former 
Maintenance and Fueling Facility, Skykomish, Washington.  

 



AECOM Environment 
 

 
   February 2009 P:\DOCS\BNSF\Skykomish\2009 EDR\2009 EDR Final.doc 

Drawings 

 



2009 ENGINEERING DESIGN REPORT
FORMER MAINTENANCE
AND FUELING FACILITY

SKYKOMISH, WASHINGTON

30% DRAWINGS - NOT FOR CONSTRUCTION

SUBMITTED BY:
THE BNSF RAILWAY COMPANY

2454 OCCIDENTAL AVE. S. Suite #1A
SEATTLE, WASHINGTON

(206) 625-6298

PREPARED BY:
ENSR

1011 KLICKITAT WAY Suite 207
SEATTLE, WASHINGTON

(206) 624-9349



LE
G

EN
D

T-101

0

20
09

 R
E

M
ED

IA
TI

O
N

FU
E

LI
N

G
 F

AC
IL

IT
Y

01
14

0-
22

2-
21

0

B
U

R
LI

N
G

TO
N

 N
O

R
TH

E
R

N
FO

R
M

E
R

 M
A

IN
TE

N
AN

C
E 

AN
D

S
KY

KO
M

IS
H

, W
A

SH
IN

G
TO

N

S
ea

ttl
e,

 W
as

hi
ng

to
n 

98
13

4
(2

06
) 

62
4-

93
49

w
w

w
.e

ns
r.

ae
co

m
.c

om

30
%

 D
R

A
W

IN
G

S 
- N

O
T 

FO
R

 C
O

N
ST

R
U

C
TI

O
N

MONITORING WELL TO BE PROTECTED

INJECTION WELL

SURVEY CONTROL POINT

MARKER LOCATION

SETTLEMENT POINT

SURFACE FEATURES:

LEGEND:

UTILITY FEATURES:SYMBOLS: ABBREVIATIONS:
BUILDING FOOTPRINT

RAILROAD TRACK

EXISTING CURB/PAVEMENT/SIDEWALK

EXISTING GRADE CONTOUR 5' INTERVAL

EXISTING GRADE CONTOUR 1' INTERVAL

BNSF PROPERTY LINE

TEMPORARY CONSTRUCTION FENCE

SILT FENCE

EXISTING FENCE

RIGHT OF WAY LINE

RAILROAD AVENUE RIGHT OF WAY (ROW)

C.P.B - CONTROL PANEL BOX

2009 REMEDIATION BOUNDARY

TEMPORARY ABOVE GROUND CONSTRUCTION WATER PIPE

REMEDIATION EQUIPMENT BUILDING UNDERGROUND PIPING

EXCAVATION ELEVATION CONTOUR 5' INTERVAL

EXCAVATION ELEVATION CONTOUR 1' INTERVAL

SHEET PILE - EXISTING

SHEET PILE - PROPOSED

SHEET PILE - TEMPORARY TO REMAIN

MSE WALL

GUARD RAIL

BUILDING TO BE MOVED

BUILDING TEMPORARY LOCATION

DESIGNATED VEHICLE TRAFFIC LANE

WATER LINE

GAS LINE

STORM DRAIN LINE

OVERHEAD POWER

UNDERGROUND POWER

OVERHEAD COMMUNICATION

UNDERGROUND COMMUNICATION

FIRE DEPARTMENT CONNECTION

FIRE HYDRANT

WATER METER

WATER VALVE

HOSE BIB

ELECTRIC METER

GAS VALVE

OIL FILLER CAP

STORM DRAIN MANHOLE

CATCH BASIN

SEPTIC SYSTEM MANHOLE

SEPTIC SYSTEM CLEANOUT

SEPTIC SYSTEM VENT

UTILITY POLE

UTILITY POLE GUIDE WIRE

UTILITY POLE W/LIGHT

ELECTRIC MANHOLE

TELEPHONE RISER BOX

JUNCTION BOX

BURIED FIBER OPTIC

INTEGRATED UNMANNED TRAFFIC
SIGNAL

BELOW GROUND STRUCTURE

PROPANE GAS TANK

BOLLARD

SOIL HANDLING AREA

WETLAND

SKYKOMISH CITY PARK

PILOT SCALE DEMONSTRATION AREA

BMPs PER STORMWATER MANAGEMENT

BMP C101 - PRESERVING NATURAL VEGETATION

BMP C103 - HIGH VISIBILITY FENCE

BMP C105 - COVER CATCH BASIN

BMP C106 - WHEEL WASH/DECONTAMINATION PAD

BMP C140 - DUST CONTROL

BMP C220 - COVER CATCH BASINS

BMP C233 - SILT FENCE

BMP C250 - CONSTRUCTION WATER TREATMENT

MANUAL FOR WESTERN WASHINGTON

1.  HORIZONTAL DATUM: NAD 83/91

2.  VERTICAL DATUM: NAVD 88

3.  BENCHMARK: KING COUNTY MONUMENT STAMPED "1995 GPS 8823" WITH
THE PUBLISHED ELEVATION OF 931.73.

HORIZONTAL & VERTICAL CONTROL

1.

2.

3.

4.

NOTES

SITE PLAN IS BASED ON 2007 SURVEY DATA PROVIDED BY TRUE
NORTH LAND SURVEYING, INC., DATED  12/10/2007.

PROPERTIES AND AREAS THAT WERE NOT INCLUDED IN THE
SURVEY ARE NOT SHOWN.

ALL DISTANCES ARE U.S. SURVEY FEET.

IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO PROTECT
ALL WELLS OUTSIDE THE REMEDIATION BOUNDARY AS WELL AS
THOSE INSIDE THE SOIL HANDLING FACILITY.
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1. THE IMPLEMENTATION OF THESE ESC PLANS AND THE CONSTRUCTION, MAINTENANCE, REPLACEMENT, AND UPGRADING OF
THESE ESC FACILITIES IS THE RESPONSIBILITY OF THE CONTRACTOR UNTIL ALL CONSTRUCTION IS COMPLETED AND APPROVED
AND VEGETATION/LANDSCAPING IS ESTABLISHED.

2. THE BOUNDARIES OF THE CLEARING LIMITS SHOWN ON THIS PLAN SHALL BE CLEARLY FLAGGED IN THE FIELD PRIOR TO
CONSTRUCTION. DURING THE CONSTRUCTION PERIOD, NO DISTURBANCE BEYOND THE FLAGGED CLEARING LIMITS SHALL BE
PERMITTED. THE FLAGGING SHALL BE MAINTAINED BY THE CONTRACTOR FOR THE DURATION OF CONSTRUCTION.

3. THE ESC FACILITIES SHOWN ON THIS PLAN MUST BE CONSTRUCTED PRIOR TO OR IN CONJUNCTION WITH ALL CLEARING AND
GRADING SO AS TO ENSURE THAT THE TRANSPORT OF SEDIMENT TO SURFACE WATERS, DRAINAGE SYSTEMS, AND ADJACENT
PROPERTIES IS MINIMIZED.

4. THE ESC FACILITIES SHOWN ON THIS PLAN ARE THE MINIMUM REQUIREMENTS FOR ANTICIPATED SITE CONDITIONS. DURING
THE CONSTRUCTION PERIOD, THESE ESC FACILITIES SHALL BE UPGRADED AS NEEDED FOR UNEXPECTED STORM EVENTS AND
TO ENSURE THAT SEDIMENT AND SEDIMENT-LADEN WATER DO NOT LEAVE THE SITE.

5. THE ESC FACILITIES SHALL BE INSPECTED DAILY BY THE CONTRACTOR AND MAINTAINED TO ENSURE CONTINUED PROPER
FUNCTIONING. WRITTEN RECORDS SHALL BE KEPT OF WEEKLY REVIEWS OF THE ESC FACILITIES.

6. ANY AREAS OF EXPOSED SOILS THAT WILL NOT BE DISTURBED FOR TWO CONSECUTIVE DAYS DURING THE WET SEASON OR
SEVEN DAYS DURING THE DRY SEASON SHALL BE IMMEDIATELY STABILIZED WITH THE APPROVED ESC METHODS (E.G., SEEDING,
MULCHING, PLASTIC COVERING, ETC.).

7. ANY AREA NEEDING ESC MEASURES THAT DO NOT REQUIRE IMMEDIATE ATTENTION SHALL BE ADDRESSED WITHIN SEVEN (7)
DAYS.

8. THE ESC FACILITIES ON INACTIVE SITES SHALL BE INSPECTED AND MAINTAINED A MINIMUM OF ONCE A MONTH DURING THE
DRY SEASON, BI-MONTHLY DURING THE WET SEASON, OR WITHIN TWENTY FOUR (24) HOURS FOLLOWING A STORM EVENT.

9. AT NO TIME SHALL MORE THAN ONE FOOT OF SEDIMENT BE ALLOWED TO ACCUMULATE WITHIN A TRAPPED CATCH BASIN. ALL
CATCH BASINS AND CONVEYANCE LINES SHALL BE CLEANED PRIOR TO PAVING. THE CLEANING OPERATION SHALL NOT FLUSH
SEDIMENT LADEN WATER INTO THE DOWNSTREAM SYSTEM.

10. PRIOR TO THE BEGINNING OF THE WET SEASON (OCT. 1), ALL DISTURBED AREAS SHALL BE REVIEWED TO IDENTIFY WHICH
ONES CAN BE SEEDED IN PREPARATION FOR THE WINTER RAINS. DISTURBED AREAS SHALL BE SEEDED WITHIN ONE WEEK OF
THE BEGINNING OF THE WET SEASON. A SKETCH MAP OF THOSE AREAS TO BE SEEDED AND THOSE AREAS TO REMAIN
UNCOVERED SHALL BE SUBMITTED TO THE ENGINEER.

11. ALL PAVED AREAS SHALL BE KEPT CLEAN FOR THE DURATION OF THE PROJECT. CONTRACTOR SHALL PROVIDE A DEDICATED
STREET CLEANER CAPABLE OF VACUUMING STREETS.

12. TO THE EXTENT PRACTICABLE, NATURAL VEGETATION SHALL BE PRESERVED.

13. SEDIMENT AND EROSION CONTROL PLAN TEXT IS INCLUDED IN THE STORMWATER POLLUTION PREVENTION PLAN.

14. THE PLACEMENT OF SILT FENCING AND OTHER TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES WILL BE DONE
WITH GUIDANCE FROM BNSF RAILWAY PERSONNEL SO AS TO NOT INTERFERE WITH ACTIVE RAILWAY LINES.

15. WIRE AND SILT FENCE CONFIGURATIONS MAY VARY BASED ON FIELD CONDITIONS AND CONSTRUCTION PLANNING.
ALTERNATE CONFIGURATIONS MAY BE IMPLEMENTED WITH APPROVAL FROM THE ENGINEER.

16. CONTRACTOR SHALL NOT DIVERT STORMWATER RUNON ENTERING THE EXCAVATION AREA. STORMWATER RUNOFF FROM
THE CONSTRUCTION AREA SHALL BE FULLY PROTECTED BY THE BMP AS INDICATED ON THE ESC PLANS.

17. BMP LEGEND IS FOUND ON SHEET T-101.

TEMPORARY EROSION AND SEDIMENT CONTROL NOTES

1. BREAK AND REMOVE ASPHALT/CONCRETE ROAD AND WALKWAYS IN EXCAVATION AREA, AS NECESSARY.

2. CLEAR AND GRUB WITHIN EXCAVATION AREA, AS NECESSARY.

3. REMOVE ABOVEGROUND STRUCTURES, INCLUDING FOUNDATIONS, OIL AND PROPANE TANKS, PIPING, ARCHITECTURAL
ELEMENTS, AND STORE DURING CONSTRUCTION

4. REMOVE UNDERGROUND STRUCTURES, SUCH AS SEPTIC TANKS, OIL AND PROPANE TANKS, PIPING, CATCH BASINS,
MANHOLES AND FOUNDATIONS/FOOTINGS.

5. BREAK AND REMOVE ASPHALT AS REQUIRED FOR TRENCHING.

6. TEMPORARILY RELOCATE ABOVEGROUND TANKS, IF NECESSARY.

7. COORDINATE WITH UTILITY COMPANIES AND ENGINEER TO REMOVE POWER POLES AND OVERHEAD UTILITIES, AS
NECESSARY.

SITE PREPARATION, BUILDING RELOCATION, AND EROSION CONTROL NOTES

1. EXISTING STOCKPILE AREA DETAILS ARE SHOWN.  THIS AREA WILL BE USED TO THE EXTENT
PRACTICABLE.  ALL CONSTRUCTION DETAILS AND SUBSEQUENT NOTES SHOWN WILL BE USED TO
CONSTRUCT ADDITIONAL AREAS, IF REQUIRED.  CONTRACTOR SHALL INSPECT EXISTING SOIL HANDLING
FACILITY AND DECON AREAS, AND REPAIR PAVEMENT AND BERMS AS NECCESSARY TO BRING THE AREA
UP TO THESE STANDARDS.

2. STOCKPILE AREA DIMENSIONS AND SHAPE MAY VARY.  ACTUAL SIZE WILL BE DETERMINED BASED ON
SITE CONDITIONS AND REQUIRED STORAGE AREA.  CONTRACTOR SHALL DETERMINE FINAL SIZE OF AREA
WITH APPROVAL BY SITE ENGINEER.

3. STOCKPILE AREA IS TO BE GRADED TO POSITIVELY DRAIN TOWARDS THE WATER COLLECTION AREA.

4. CONTAINMENT BERMS SHALL BE CONSTRUCTED OF UNIMPACTED SOIL.  PLACE WATER CONTAINMENT
BERM SOILS IN MAXIMUM OF 12" LIFTS.

5. WATER CONTAINMENT BERMS ARE TO BE MOISTURE CONDITIONED AND COMPACTED TO A FIRM,
UNYIELDING CONDITION, AS DIRECTED BY THE SITE ENGINEER.

6. DAILY INSPECTION AND MAINTENANCE OF THE WATER CONTAINMENT BERMS IS REQUIRED DURING
PERIODS OF PRECIPITATION.

7. CONTRACTOR SHALL REMOVE WATER FROM COLLECTION SUMP, FILTER IT FOR DISPOSAL AT THE
CONSTRUCTION WATER TREATMENT SYSTEM, AND TRANSFER IT TO THE WATER TREATMENT SYSTEM. NO
VEHICLE DECONTAMINATION WATER IS TO BE DISPOSED OF WITH THE ON-SITE TREATMENT SYSTEM.

8. SOLIDS ACCUMULATED IN THE SUMP WILL BE REMOVED PERIODICALLY AND PLACED ON THE
STOCKPILE.

9. UPON COMPLETION OF THE WORK, THE CONTAMINATED MATERIAL STOCKPILE AREA SHALL BE FULLY
DECONTAMINATED AND CLEANED TO THE SATISFACTION OF THE ENGINEER. ONCE DECONTAMINATION IS
APPROVED, THE CONTRACTOR SHALL BREACH CONTAINMENT BERM AS DIRECTED BY THE ENGINEER.

10. ANY DAMAGE TO CONTAMINATED MATERIAL STOCKPILE AREA MUST BE REPORTED TO THE SITE
ENGINEER IMMEDIATELY AND REPAIRED AT NO ADDITIONAL COST.

11. ALL WELLS TO BE PROTECTED DURING OPERATION OF STOCKPILE AREA.

12. WATER COLLECTED FROM WHEEL WASH/DECON AREA SHALL BE REMOVED AND DISPOSED OF OR
RECYCLED AT A LICENSED FACILITY.

SOIL HANDLING FACILITY NOTES

TRAFFIC ROUTING AND PEDESTRIAN ACCESS NOTES

1. SIDEWALKS OUTSIDE THE REMEDIATION AREA WILL BE ACCESIBLE TO PEDESTRIANS.

2. CONTRACTOR MAY PROPOSE MODIFICATIONS TO THIS PLAN PROVIDED THAT ALL PEDESTRIAN AND
VEHICULAR ACCESS IS MAINTAINED.

3. CONTRACTOR SHALL MODIFY PUBLIC ACCESS PLAN  AS THEY DETERMINE APPROPRIATE.
CONTRACTOR SHALL ADD SIGNAGE TO PLAN FOR BOTH VEHICULAR AND PEDESTRIAN ACCESS SO THAT
IT IS CLEAR TO BOTH PEDESTRIANS AND VEHICLES.
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Appendix A - Supplementary Soil and Groundwater Investigation Summary 

Background, Setting, and Purpose 
This appendix describes the results of supplemental investigations completed in the Northwest 
Developed Zone (NWDZ), South Developed Zone (SDZ), and Former Maloney Creek (FMC) East 
Wetland, and presents the excavation extents derived from this investigation.  Previous NWDZ 
investigations identified total petroleum hydrocarbon (TPH) concentrations exceeding the cleanup level 
(CUL) of 3,400 mg/kg NWTPH-Dx south of the Sky River Inn (SRI).  The NWDZ supplemental 
investigation was completed to refine the excavation extents north, south, west, and beneath the SRI, 
and on the Sarno property, and to determine if structures on these properties would have to be 
temporarily relocated or supported to complete the investigations.  Previous SDZ and FMC East 
Wetland investigations identified TPH concentrations exceeding the FMC 25 foot buffer CUL of 22 
mg/kg NWTPH-Dx in surface soil 1) near the northwest corner of the Scisco house; 2) on the Robinson 
property; and 3) beneath Old Cascade Highway in the vicinity of the BNSF-owned barn and buried fiber 
optics cable. The SDZ and FMC East Wetland supplemental investigations were completed to refine the 
excavation extents 1) on the Scisco and Robinson properties and to evaluate whether buildings on 
these properties would need to be relocated or supported in order to complete the excavations; and 2) 
beneath Old Cascade Highway and to evaluate whether the extents would include the fiber optics cable. 

NWDZ Supplemental Investigation 
Sampling Events and Laboratory Methods 

Supplemental investigation boring locations are shown on Figure A-1. The borings near the SRI (1A-B-
26, 1A-B-27, 1A-B-28, 1A-B-29, 1A-B-30, 1A-B-31, 1A-B-33, 1A-B-34, and 1A-B-35) were drilled in 
August, September, and October, 2008.  The three borings on the Sarno property (1A-B-7B, 1A-B-8B, 
and 1A-B-8C) were drilled on September 19, 2008.  Soil samples were collected at two foot intervals at 
depths ranging from 13 to 20 feet at the Sarno property and from 10 to 20 feet near the SRI.  Samples 
were analyzed using NWTPH-Dx without acid/silica gel cleanup.  All other borings shown on Figure A-1 
were drilled during previous investigations. 

Results 

Laboratory results are summarized on Figure A-1 and in Table A-1. Laboratory reports are included in 
Attachment 1.  It should be noted that these laboratory results are preliminary and have not been 
validated.  Validated final data will be presented in the upcoming Addendum to the Remedial Design 
Investigation Report, which will be submitted to Ecology in early 2009. TPH concentrations ranged from 
non-detect to 5,600 mg/kg NWTPH-Dx [1A-B-28(14-16)] on the Sarno property and ND to 4,310 mg/kg 
NWTPH-Dx [1A-B-8(13-15)] near the SRI.  These investigation results were used to develop the 3,400 
mg/kg TPH-Dx isoconcentration contour shown on EDR Figures C-100, -101 and -102. 

Discussion 

The NWDZ excavation extents, as defined by the 3,400 mg/kg TPH-Dx RL and the anticipated 
excavation sloping, include the SRI, SRI office, Sarno house and garage, and Martin houses.  These 
excavation extents are reflected on 2009 EDR Figures C-100, C-101, and C-200.  
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SDZ/FMC East Wetland Supplemental Investigation 
Sampling Events and Laboratory Methods 

Supplemental investigation boring and monitoring well locations are shown on Figure A-2.  Scisco 
property borings 2B-B-38 and 2B-B-39 were drilled on September 10, 2008; 2B-B-38D and 2B-B-39D 
were drilled on September 30, 2008. These four borings are located within the FMC wetland buffer.  
Robinson property borings 2B-B-42, 2B-B-43, and 2B-B-44 were drilled on October 3, 2008 and are 
located outside the FMC wetland buffer.  Figure A-2 also shows the locations of borings drilled during 
previous investigations.  Borings 2B-B-1 and 2B-W-4 were drilled on December 17, 2001.  Boring 2B-B-
23 was drilled on August 20, 2007.  Borings 2B-B-1 and 2B-B-23 are located within or near the FMC 
East Wetland buffer.  2B-W-4 is east of the Scisco house and outside the buffer. Monitoring wells      2B-
W-45 and 2B-W-46 were installed on November 11, 2008.  These wells are located west of the BNSF-
owned barn and within the FMC wetland buffer. 

Samples collected from 2B-B-1, 2B-B-23 and 2B-W-4 were analyzed by NWTPH-Dx without acid/silica 
gel cleanup. Scisco property samples collected from 2B-B-38, 2B-B-38B 2B-B-39, and 2B-B-39D during 
the September 2008 investigations were analyzed by NWTPH-Dx with and without acid/silica gel 
cleanup.  At Ecology’s request the two Scisco property soil samples with the highest TPH 
concentrations were analyzed using the Synthetic Precipitation Leaching Procedure (SPLP) extraction, 
both filtered and unfiltered, for NWTPH-Dx.  Robinson property samples collected from 2B-B-42, 2B-B-
43, and 2B-B-44 during the October 2008 investigation were analyzed by NWTPH-Dx with and without 
acid/silica gel cleanup, but not using SPLP.  Soil and groundwater samples collected from 2B-W-45 and 
2B-W-46 were analyzed by NWTPH-Dx without acid/silica gel cleanup. 

The use of the SPLP extraction for hydrocarbons is not routinely performed and requires further 
comment.  The procedure involves tumbling 100 grams of soil sample in 2,000 ml of deionized water. 
After tumbling, the water is decanted, extracted, and then and analyzed.  Alternatively, the water can be 
filtered before extraction and analysis using the NWTPH-Dx method.  Attachment 1 includes a 
description of this method.  The SPLP method is not standardized in the State of Washington.  Alaska 
has a standard laboratory procedure for the SPLP extraction method, which includes the filtration step.  
In a previous application of the method at Skykomish, the procedure was performed without the filtration 
step due to dissolved TPH sorbing onto the glass filter, however problems were noted with suspended 
solids skewing the analytical results.  For this analysis, we opted to use both the filtered standard 
procedure and the unfiltered (decanting) procedure.   

Results 

Scisco Property 

Scisco property laboratory results are summarized in Table A-2 and shown on Figure A-2.  Laboratory 
reports are included in Attachment 2. It should be noted that these laboratory results are preliminary and 
have not been validated.  Validated final data will be presented in the upcoming Addendum to the 
Remedial Design Investigation Report, which will be submitted to Ecology in early 2009.  Scisco 
property NWTPH-Dx without acid/silica gel cleanup concentrations ranged from non-detect to 164 
mg/kg NWTPH-Dx [2B-W-4 (0-2 ft bgs)].  Higher concentrations were detected in the shallowest depth 
interval for all borings (near-surface samples) where a large amount of plant debris was observed.  All 
near-surface soil samples exceeded the FMC East CUL of 22 mg/kg NWTPH-Dx.  Concentrations in 
samples collected from 2-4 feet bgs and 4-6 feet bgs intervals in 5 of 6 borings were below the CUL [the 
exception was 2B-B-1(6ft bgs)].  NWTPH-Dx concentrations with acid/silica gel cleanup were below the 
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CUL except 2B-B-38 (0-2 ft bgs), which was 22.7 mg/kg NWTPH-Dx1.  Comparison with the 2B-B-38 (0-
2 ft bgs) sample concentration without acid/silica gel cleanup (69.6 mg/kg NWTPH-Dx) suggests that 
higher concentrations in near-surface samples likely resulted from the presence of naturally occurring 
(biogenic) hydrocarbons.   

The SPLP leaching procedure, both filtered and unfiltered, was performed on the two soil samples with 
the highest soil NWTPH-Dx concentrations: 2B-B-38 (0-2 ft bgs) and on 2B-B-39 (0.5-3 ft bgs).  Both 
samples, using both procedures, were non-detect for NWTPH-Dx.  The method detection limits for these 
analyses were all below the groundwater CUL of 208 µg/L, as shown on Table A-2.  

Robinson Property 

Robinson property laboratory results are summarized in Table A-3 and shown on Figure A-2.  
Laboratory reports are included in Attachment 3.  Robinson property NWTPH-Dx without acid/silica gel 
cleanup concentrations ranged from non-detect to 1,579 mg/kg NWTPH-Dx [2B-B-44 (2-4 ft bgs)].  
None of the concentrations exceeded the SDZ RL of 3,400 mg/kg NWTPH-Dx.    Comparison with the 
concentration with acid/silica gel cleanup (490 mg/kg) suggests that a significant percentage of 
NWTPH-Dx concentrations are due to biogenic organics.   

Fiber Optic Cable  

Laboratory results for samples collected near the fiber optic cable are summarized in Table A-4 and 
shown on Figure A-2.  Laboratory reports are included in Attachment 4.  NWTPH-Dx was detected in 
only one sample [2B-W-46 (12-14 ft bgs)].  NWTPH-Dx without acid/silica gel cleanup concentrations in 
soil samples ranged from non-detect to 41.05 mg/kg.  None of the concentrations exceeded the SDZ RL 
of 3,400 mg/kg NWTPH-Dx.  NWTPH-Dx concentrations with acid/silica gel cleanup were all at or below 
the CUL of 22 mg/kg NWTPH-Dx.  Comparison of concentrations in 2B-W-45 (12-14 ft bgs) samples 
with (41.05 mg/kg) and without (22 mg/kg) acid/silica gel cleanup suggests that the higher 
concentrations likely resulted from the presence of biogenic hydrocarbons.  Groundwater samples 
collected from the wells (5-W-45-1208 and 5-W-46-1208) were both non-detect for NWTPH-Dx.  The 
method detection limits for these analyses were all below the groundwater CUL of 208 mg/L.  

Discussion 
Scisco Property 

The Scisco property is located in the SDZ, but the northwest corner of the Scisco house overlaps 
approximately 5 feet of the FMC East Wetland 25 foot buffer2.  Previous investigations in this area 
identified TPH concentrations as high as approximately 70 mg/kg NWTPH, which exceeds the buffer 
CUL of 22 mg/kg NWTPH-Dx, but is well below the SDZ cleanup level of 3,400 mg/kg NWTPH-Dx.  
Based on this data, excavation to meet the buffer CUL would include an approximate 10 foot by wide by 

                                                      

1 It is important to note that during the 2006 Levee Zone cleanup, the PQL for NWTPH-Dx analysis of 
soil was 25 mg/kg, and therefore this value was used as the cleanup level for purposes of defining the 
extent of excavation within 25 feet inland of the ordinary high water mark (OHWM).  It is appropriate to 
use the PQL of 25 mg/kg to evaluate the extent of excavation that will be required in the 25-foot cleanup 
buffer zone. 

2 This buffer refers to the 25-foot buffer specified in Figure 8 of the Cleanup Action Plan (Exhibit B to Consent Decree No. 07-2-
33672-9 SEA) that is intended to protect sediment located below the Ordinary High Water Mark against recontamination from 
groundwater.   
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2 feet deep section beneath the Scisco house. Soil samples collected during the September 2008 
supplementary investigation confirm that Scisco property soils exceed the FMC wetland buffer CUL of 
22 mg/kg and that these soils likely extend to beneath the Scisco house.   The condition of the Scisco 
house foundation precludes underpinning.  Completion of the excavation and restoration would 
therefore require the house and resident to be temporarily relocated.   

During the ENSR October 14th meeting3 with Ecology, it was agreed that Ecology would consider 
approving an excavation prism that did not include soils beneath the Scisco house if it could be 
demonstrated that the soils do not pose a leaching threat to groundwater.  BNSF evaluated this 
potential threat using the results of the SPLP analysis.   This extraction procedure is designed to 
conservatively simulate the potential for leaching of soil contaminants to groundwater.  Since SPLP 
extraction and analysis of the two samples with the highest NWTPH-Dx soil concentrations were non-
detect, BNSF has concluded that the existing soil concentrations beneath the Scisco house do not 
exceed the groundwater CUL and consequently do not pose a potential threat to groundwater.   Per 
agreement with Ecology, soil beneath the Scisco house therefore does not have to be excavated.  

 

Robinson Property 

The Robinson property excavation extents, as defined by the 22 mg/kg TPH-Dx isoconcentration 
contour and the anticipated excavation sloping, include the far northeast corner of the property.  These 
excavation extents are reflected in 2009 EDR Figure C-104.  Completion of this excavation will not 
require temporary relocation of buildings, with the exception of the existing shed, which is currently 
located on BNSF property.  

Fiber Optics Cable 

During previous discussions it was determined that Ecology would consider approving a modified 
excavation prism that did not include soils beneath the road and near the fiber optics cable if it could be 
empirically demonstrated that the NWTPH-Dx soil concentrations between the FMC and 2B-B-25 and 
2B-B-26 do not pose a potential leaching threat to groundwater.  Recall that the highest soil 
concentration in 2B-B-25 was 29.1 mg/kg, as reported to Ecology in the May 2008 RDI.  Wells 2B-W-45 
and 2B-W-46 were installed to evaluate NWTPH-Dx soil and groundwater concentrations in this area. 
NWTPH-Dx was detected in only one soil sample 2B-W-46 (12-14 ft bgs) at a concentration 41.05 
mg/kg.  Groundwater samples collected from the wells were both non-detect for NWTPH-Dx.  The 
method detection limits for these analyses were all below the groundwater CUL of 208 mg/L.  Based on 
these results, we have concluded that the soil concentrations in 2B-B-25 and 2B-B-26 do not pose a 
potential leaching threat to groundwater. Per agreement with Ecology, soil near the fiber optics cable 
does not have to be excavated.4 

                                                      

3 Attended by Brian Sato and Ron Timm (Ecology) and Halah Voges and Greg Brunkhorst (ENSR) at Ecology’s NWRO in 
Bellevue, WA. 

4 Monitoring well 2B-W-46 is highlighted in green on Figure A-2 based on the concentration of NWTPH-Dx in comparison with the 
wetland buffer CUL and for consistency, but soil in the vicinity of the well and the fiber optics cable, will not be excavated as 
indicated in the figure. 
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Conclusions and Suggestions  
Excavations extents in the NWDZ, SDZ and FMCZ East Wetland  have been refined as a result of the 
supplemental soil investigation and are shown on 2009 EDR Figure C-104.  Excavation of the Scisco 
property will proceed without disturbing the existing house or excavating underlying soils.   This will 
likely consist of stepping out 5 feet from the house foundation and beginning the excavation slope 
toward the wetland at that location.  If this cleanup action is followed, approximately 100 cubic yards of 
soil exceeding the CUL of 22 mg/kg could be left on the property.  As noted above, the soil is: mostly 
below the CUL using acid/silica gel cleanup and marginally above the CUL without acid/silica gel 
cleanup, of unknown origin, and shown to be protective by the leaching procedure.  This impacted soil is 
part of a developed property, is part of the upper two feet of soil, and over 25 feet from the wetland 
boundary.  For these reasons, the soil is protective of human health and the environment.   
 
Excavation near the BNSF-owned barn and will proceed without disturbing the fiber optics cable.   This 
will likely consist of stepping out from the house foundation at the minimum distance prescribed by 
Sprint (the cable owner) and beginning the excavation slope toward the wetland at that location.  This 
minimum distance could be 3 feet, based on previous conversations with Sprint personnel.    As noted 
above, the soil in the vicinity of the cable is at or below the CUL using acid/silica gel cleanup and 
marginally above the CUL without acid/silica gel cleanup, and shown to be protective of groundwater.  
 
The intent of the CAP is to have a CUL for the wetland buffer that is protective of surface water in the 
wetland from BNSF Site contamination.  As evidenced by the Scisco property and fiber optics cable 
investigation, this CUL is not applicable in developed locations such as yards and roads.  
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Table A-1  NWDZ Supplementary Soil Investigation Data
Draft (Not Validated)

Chemical NWTPH-Dx
Name (Calculated)

Unit mg/kg

Location ID Sample ID
Sample 

Date

Depth 
Interval 

(ft) Result & Qualifier MDL RDL Result & Qualifier MDL RDL
1A-B-7B 1A-B-7B(14-16) 9/19/2008 14-16 ND 1.71 10.7 ND 3.41 26.8 2.56
1A-B-7B 1A-B-7B(12-14) 9/19/2008 12-14 ND 1.69 10.5 ND 3.36 26.3 2.525
1A-B-7B 1A-B-7B(16-18) 9/19/2008 16-18 ND 1.63 10.2 ND 3.24 25.4 2.435
1A-B-7B 1A-B-7B(10-12) 9/19/2008 10-12 ND 1.64 10.2 ND 3.26 25.6 2.45
1A-B-8B 1A-B-8B(13-15) 9/19/2008 13-15 4310 33.5 209 4650 66.7 523 8960
1A-B-8B 1A-B-8B(15-17) 9/19/2008 15-17 3.55 1.63 10.2 33.4 3.25 25.5 36.95
1A-B-8B 1A-B-8B(17-19) 9/19/2008 17-19 2440 16.6 104 2720 33.1 259 5160
1A-B-8B 1A-B-8B(19-21) 9/19/2008 19-21 ND 2.04 12.7 9.94 4.06 31.8 10.96
1A-B-8C 1A-B-8C(19-21) 9/19/2008 19-21 ND 2.3 14.4 11.8 4.58 35.9 12.95
1A-B-8C 1A-B-8C(13-15) 9/19/2008 13-15 1440 17.4 109 2170 34.7 272 3610
1A-B-8C 1A-B-8C(15-17) 9/19/2008 15-17 77.7 1.63 10.2 94.1 3.24 25.4 171.8
1A-B-8C 1A-B-8C(17-19) 9/19/2008 17-19 1350 9.48 59.2 1490 18.9 148 2840
1A-B-8D 1A-B-8D (14-16) 9/29/2008  14-16 ND 1.74 10.9 5.92 3.46 27.1 6.79
1A-B-8D 1A-B-8D (16-18) 9/29/2008  16-18 ND 1.64 10.3 6.13 3.28 25.7 6.95
1A-B-8D 1A-B-8D (18-20) 9/29/2008  18-20 ND 1.65 10.3 10.8 3.28 25.7 11.625
1A-B-8D 1A-B-8D (20-22) 9/29/2008  20-22 ND 2.02 12.6 ND 4.03 31.6 3.025
1A-B-18C 1A-B-18C (18-20) 9/29/2008  18- 20 ND 1.88 11.8 ND 3.76 29.4 2.82
1A-B-18C 1A-B-18C 20-22 9/29/2008  20- 22 ND 2.01 12.6 ND 4.01 31.4 3.01
1A-B-18C 1A-B-18C (8-10) 9/29/2008  8- 10 3.07 1.68 10.5 13.2 3.34 26.2 16.27
1A-B-19C 1A-B-19C (12-14) 9/30/2008 12-14 ND 1.78 11.1 ND 3.54 27.8 2.66
1A-B-19C 1A-B-19C (14-16) 9/30/2008 14-16 ND 1.7 10.6 ND 3.38 26.5 2.54
1A-B-19C 1A-B-19C (16-18) 9/30/2008 16-18 ND 2.18 13.6 5.67 4.34 34 6.76
1A-B-19C 1A-B-19C (18-20) 9/30/2008 18-20 ND 1.95 12.2 ND 3.88 30.4 2.915
1A-B-26 1A-B-26(18-20) 8/25/2008 18-20 13 2.2 10 ND 2.2 25 14.1
1A-B-26 1A-B-26(16-18) 8/25/2008 16-18 4300 24 100 2900 22 250 7200
1A-B-27 1A-B-27(13-15) 8/25/2008 13-15 420 2.4 10 310 2.2 25 730
1A-B-27 1A-B-27(15-17) 8/25/2008 15-17 29 2.4 10 28 2.2 25 57
1A-B-27 1A-B-27(17-19) 8/25/2008 17-19 ND 2.4 10 ND 2.2 25 2.3
1A-B-28 1A-B-28(14-16) 8/25/2008 14-16 5600 24 100 4400 22 250 10000
1A-B-28 1A-B-28(16-18) 8/25/2008 16-18 ND 2.4 10 ND 2.2 25 2.3
1A-B-28 1A-B-28(18-20) 8/25/2008 18-20 ND 2.4 10 ND 2.4 25 2.4
1A-B-29 1A-B-29(8-10) 9/30/2008 8-10 ND 1.65 10.3 11.9 3.29 25.8 12.725
1A-B-29 1A-B-29(10-12) 9/30/2008 10-12 ND 1.63 10.2 4.81 3.25 25.4 5.625
1A-B-29 1A-B-29(12-14) 9/30/2008 12-14 ND 1.85 11.6 ND 3.69 28.9 2.77

NWTPH-Dx  Diesel Range NWTPH-Dx  Oil Range

mg/kg mg/kg
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Table A-1  NWDZ Supplementary Soil Investigation Data
Draft (Not Validated)
1A-B-30 1A-B-30(12-14) 9/30/2008  12-14 3.77 1.67 10.4 15.3 3.32 26 19.07
1A-B-30 1A-B-30(14-16) 9/30/2008  14-16 ND 1.73 10.8 ND 3.45 27 2.59
1A-B-30 1A-B-30(16-18) 9/30/2008 16-18 ND 2.1 13.1 ND 4.19 32.8 3.145
1A-B-30 1A-B-30(18-20) 9/30/2008 18-20 ND 2.15 13.5 ND 4.29 33.6 3.22
1A-B-31 1A-B-31(12-14) 9/30/2008 12-14 ND 1.69 10.6 ND 3.38 26.5 2.535
1A-B-31 1A-B-31(14-16) 9/30/2008 14-16 ND 1.75 10.9 ND 3.49 27.3 2.62
1A-B-31 1A-B-31(16-18) 9/30/2008 16-18 ND 2.11 13.2 ND 4.2 32.9 3.155
1A-B-31 1A-B-31(18-20) 9/30/2008 18-20 ND 2.12 13.2 ND 4.23 33.1 3.175
1A-B-32 1A-B-32(13-15) 10/1/2008 13-15 569 8.92 55.8 505 17.8 139 1074
1A-B-32 1A-B-32(15-17) 10/1/2008 15-17 ND 2.12 13.3 ND 4.23 33.1 3.175
1A-B-32 1A-B-32(17-19) 10/1/2008 17-19 ND 1.73 10.8 ND 3.46 27.1 2.595
1A-B-33 1A-B-33 (11-13) 10/1/2008 11-13 2530 19.6 122 2250 39 306 4780
1A-B-33 1A-B-33 (13-15) 10/1/2008 13-15 4220 17.5 109 3560 34.8 273 7780
1A-B-33 1A-B-33 (16) 10/1/2008 16 ND 1.81 11.3 12.2 3.61 28.3 13.105
1A-B-33 1A-B-33 (17) 10/1/2008 17 ND 2.17 13.6 ND 4.33 34 3.25
1A-B-34 1A-B-34 (15-17) 10/1/2008 15-17 3.32 1.75 10.9 8.8 3.49 27.3 12.12
1A-B-34 1A-B-34 (17-19) 10/1/2008 17-19 2.51 1.73 10.8 13.8 3.45 27.1 16.31
1A-B-34 1A-B-34 (19-20) 10/1/2008 19-20 ND 1.74 10.9 ND 3.47 27.2 2.605
1A-B-35 1A-B-35(10) 10/6/2008 10 3110 16.9 106 4550 67.5 529 7660
1A-B-35 1A-B-35(14) 10/6/2008 14 25.5 1.66 10.4 62.9 3.31 25.9 88.4
1A-B-35 1A-B-35(15) 10/6/2008 15 6360 36 225 8180 144 1120 14540
1A-B-35 1A-B-35(16) 10/6/2008 16 2.85 1.76 11 31.3 3.52 27.6 34.15
1A-B-35 1A-B-35(17) 10/6/2008 17 ND 1.75 10.9 4.62 3.49 27.4 5.495

[Bold] detected value
ND non detect
[blank cell] not analyzed 
[Bold Italics] exceeds 3400 mg/kg
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Table A-2  Scisco Property Supplementary Soil Investigation Data

DRAFT (Data Not Validated)

Analytical Method NWTPH-Dx NWTPH-Dx NWTPH-Dx SG Add NWTPH-Dx SG Add NWTPH-Dx NWTPH-Dx 
SG Add

Chemical Name Oil Range Diesel Range Oil Range Diesel Range (Calculated) (Calculated)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Location ID Sample ID Sample 
Date

Depth 
Interval

Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL

2B-B-1 2B-B-1 1/8/2002 0-2 20 0.55 5 59 10 10 79
2B-B-1 2B-B-1 1/8/2002 6 19 0.53 5 30 10 10 49
2B-B-1 2B-B-1 1/8/2002 11 ND 0.55 5 ND 10 10 5.28
2B-B-23 2B-B-23 8/20/2007 4-6 5.54 J 3.59 28.1 ND 1.8 11.3 6.44
2B-B-23 2B-B-23 8/20/2007 6-8 7.07 J 3.53 27.7 2.39 J 1.77 11.1 9.46
2B-B-23 2B-B-23 8/20/2007 8-10 ND 3.53 27.7 ND 1.77 11.1 2.65
2B-B-23 2B-B-23 8/20/2007 10-12 ND 4.44 34.8 ND 2.23 13.9 3.34
2B-B-38 2B-B-38 (0-2) 9/10/2008 0-2 45.9 4.45 34.8 23.7 2.23 13.9 15.5 4.45 34.8 7.19 2.23 13.9 69.6 22.7
2B-B-38 2B-B-38 (3-5) 9/10/2008 3-5 4.1 3.55 27.9 3.61 1.78 11.1 ND 3.55 27.9 ND 1.78 11.1 7.71 2.67
2B-B-38D 2B-B-38D 9/30/2008 0-2 24.1 4.45 34.9 3.37 2.23 13.9 9.59 4.45 34.9 ND 2.23 13.9 27.5 10.7
2B-B-38D 2B-B-38D 9/30/2008 2-4 16.2 4.6 36.1 3.09 2.31 14.4 ND 4.6 36.1 ND 2.31 14.4 19.3 3.46
2B-B-38D 2B-B-38D 9/30/2008 4-6 6.87 3.84 30.1 ND 1.92 12 ND 3.84 30.1 ND 1.92 12 7.83 2.88
2B-B-38D 2B-B-38D 9/30/2008 6-8 ND 3.57 28 ND 1.79 11.2 ND 3.57 28 ND 1.79 11.2 2.68 2.68
2B-B-39 2B-B-39 (0.5-3) 9/10/2008 0.5-3 41.4 3.62 28.3 10.9 1.81 11.3 14.4 3.62 28.3 3.13 1.81 11.3 52.3 17.5
2B-B-39B 2B-B-39B 9/30/2008 2-4 6.87 4.44 34.8 ND 2.23 13.9 ND 4.44 34.8 ND 2.23 13.9 7.99 3.34
2B-B-39B 2B-B-39B 9/30/2008 4-6 ND 3.79 29.7 ND 1.9 11.9 ND 3.79 29.7 ND 1.9 11.9 2.85 2.85
2B-B-39B 2B-B-39B 9/30/2008 6-8 ND 3.89 30.5 ND 1.95 12.2 ND 3.89 30.5 ND 1.95 12.2 2.92 2.92
2B-B-39B 2B-B-39B 9/30/2008 8-10 ND 4.2 32.9 ND 2.11 13.2 ND 4.2 32.9 ND 2.11 13.2 3.16 3.16
2B-W-4 2B-W-4 12/17/2001 0-2 34 0.51 5 130 10 10 164
2B-W-4 2B-W-4 12/17/2001 4 ND 0.5 5 ND 10 10 5.25
2B-W-4 2B-W-4 12/17/2001 7 7.4 0.54 5 33 10 10 40.4
2B-W-4 2B-W-4 12/17/2001 7 ND 0.51 5 13 10 10 13.3
2B-W-4 2B-W-4 12/17/2001 19 23 0.5 5 130 10 10 153

[Bold] detected value
ND non detect
[blank cell] not analyzed 
[Bold Italics] exceeds 22 mg/kg or 208 µg/l
NWTPH-Dx SG Add samples analyzed following acid/sillca gel cleanup
SPLP Synthetic Precipitation Leaching Procedure
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Table A-2  Scisco Property Supplementary Soil Investigation Data

DRAFT (Data Not Validated)

Analytical Method

Chemical Name
Unit

Location ID Sample ID Sample 
Date

Depth 
Interval

2B-B-1 2B-B-1 1/8/2002 0-2
2B-B-1 2B-B-1 1/8/2002 6
2B-B-1 2B-B-1 1/8/2002 11
2B-B-23 2B-B-23 8/20/2007 4-6
2B-B-23 2B-B-23 8/20/2007 6-8
2B-B-23 2B-B-23 8/20/2007 8-10
2B-B-23 2B-B-23 8/20/2007 10-12
2B-B-38 2B-B-38 (0-2) 9/10/2008 0-2
2B-B-38 2B-B-38 (3-5) 9/10/2008 3-5
2B-B-38D 2B-B-38D 9/30/2008 0-2
2B-B-38D 2B-B-38D 9/30/2008 2-4
2B-B-38D 2B-B-38D 9/30/2008 4-6
2B-B-38D 2B-B-38D 9/30/2008 6-8
2B-B-39 2B-B-39 (0.5-3) 9/10/2008 0.5-3
2B-B-39B 2B-B-39B 9/30/2008 2-4
2B-B-39B 2B-B-39B 9/30/2008 4-6
2B-B-39B 2B-B-39B 9/30/2008 6-8
2B-B-39B 2B-B-39B 9/30/2008 8-10
2B-W-4 2B-W-4 12/17/2001 0-2
2B-W-4 2B-W-4 12/17/2001 4
2B-W-4 2B-W-4 12/17/2001 7
2B-W-4 2B-W-4 12/17/2001 7
2B-W-4 2B-W-4 12/17/2001 19

[Bold] detected value
ND non detect
[blank cell] not analyzed 
[Bold Italics] exceeds 22 mg/kg or 2
NWTPH-Dx SG Add samples analyzed follow
SPLP Synthetic Precipitation 

 

NWTPH-Dx SPLP filtered NWTPH-Dx SPLP Filtered NWTPH-Dx SPLP Unfiltered NWTPH-Dx SPLP Unfiltered NWTPH-Dx 
SPLP Filtered

NWTPH-Dx 
SPLP 

Unfiltered
Oil Range Diesel Range Oil Range Diesel Range (Calculated) (Calculated)

µg/l µg/l µg/l µg/l µg/l µg/l
Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL

ND 200 1110 ND 88.9 556 ND 200 1110 ND 88.9 556 144.45 144.45

ND 94.7 526 ND 42.1 263 ND 94.7 526 ND 42.1 263 68.4 68.4
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Table A-3  Robinson Property Supplementary Soil Investigation Data
DRAFT (Data Not Validated)

Analytical Method NWTPH-Dx NWTPH-Dx NWTPH-Dx SG Add NWTPH-Dx SG Add NWTPH-Dx NWTPH-Dx 
SG Add

Chemical Name Oil Range Diesel Range Oil Range Diesel Range (Calculated) (Calculated)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Location ID Sample ID Sample 
Date

Depth 
Interval

Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL

2B-B-42 2B-B-42 (0-2) 10/3/2008 0-2 9.08 J 3.54 27.8 ND 1.78 11.1 ND 3.54 27.8 ND 1.78 11.1 9.97 2.66
2B-B-42 2B-B-42 (2-4) 10/3/2008 2-4 3.54 J 3.37 26.4 ND 1.69 10.6 ND 3.37 26.4 ND 1.69 10.6 4.39 2.53
2B-B-42 2B-B-42 (4-6) 10/3/2008 4-6 ND 3.48 27.3 ND 1.75 10.9 ND 3.48 27.3 ND 1.75 10.9 2.62 2.62
2B-B-42 2B-B-42 (6-8) 10/3/2008 6-8 ND 3.57 28 ND 1.79 11.2 ND 3.57 28 ND 1.79 11.2 2.68 2.68
2B-B-43 2B-B-43 (0-2) 10/3/2008 0-2 7.17 J 3.42 26.8 ND 1.71 10.7 ND 3.42 26.8 ND 1.71 10.7 8.03 2.57
2B-B-43 2B-B-43 (2-4) 10/3/2008 2-4 6.82 J 3.43 26.9 ND 1.72 10.8 ND 3.43 26.9 ND 1.72 10.8 7.68 2.58
2B-B-43 2B-B-43 (4-6) 10/3/2008 4-6 5.64 J 3.46 27.1 ND 1.74 10.8 ND 3.46 27.1 ND 1.74 10.8 6.51 2.6
2B-B-43 2B-B-43 (6-8) 10/3/2008 6-8 ND 3.42 26.8 ND 1.72 10.7 ND 3.42 26.8 ND 1.72 10.7 2.57 2.57
2B-B-43 2B-B-43 (10-12) 10/3/2008 10-12 ND 3.39 26.6 ND 1.7 10.6 ND 3.39 26.6 ND 1.7 10.6 2.55 2.55
2B-B-44 2B-B-44 (0-2) 10/3/2008 0-2 146 3.49 27.4 43 1.75 10.9 61.3 3.49 27.4 24.9 1.75 10.9 189 86.2
2B-B-44 2B-B-44 (2-4) 10/3/2008 2-4 1240 Q4 82.6 647 339 Q4 41.4 259 325 Q4 4.13 32.4 165 Q4 2.07 12.9 1579 490
2B-B-44 2B-B-44 (4-6) 10/3/2008 4-6 41.1 3.71 29.1 6.93 Q4 1.86 11.6 16.2 J 3.71 29.1 3.69 J 1.86 11.6 48.03 19.89
2B-B-44 2B-B-44 (6-8) 10/3/2008 6-8 3.75 J 27.8 27.8 ND J 1.78 11.1 ND 3.54 27.8 ND 1.78 11.1 4.64 2.66

[Bold] detected value
ND non detect
[blank cell] not analyzed 
[Bold Italics] exceeds 22 mg/kg
NWTPH-Dx SG Add samples analyzed following acid/sillca gel cleanup
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Table A-4  Fiber Optic Cable Supplementary Soil and Groundwater Investigation Data

 
DRAFT (Data Not Validated)

Analytical Method NWTPH-Dx NWTPH-Dx NWTPH-Dx SG Add NWTPH-Dx SG Add NWTPH-Dx NWTPH-Dx 
SG Add

Chemical Name Oil Range Diesel Range Oil Range Diesel Range (Calculated) (Calculated)
Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Location ID Sample ID Sample 
Date

Depth 
Interval

Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL

2B-W-45 2B-W-45 (10-12) 11/11/2008 10-12 ND 3.57 28 ND 1.79 11.2 ND 3.57 28 ND 1.79 11.2 2.68 2.68
2B-W-45 2B-W-45 (12-14) 11/11/2008 12-14 ND 3.5 27.5 ND 1.76 11 ND 3.5 27.5 ND 1.76 11 2.63 2.63
2B-W-45 2B-W-45 (14-16) 11/11/2008 14-16 ND 3.44 27 ND 1.73 10.8 ND 3.44 27 ND 1.73 10.8 2.59 2.59
2B-W-45 2B-W-45 (16-18) 11/11/2008 16-18 ND 3.42 26.8 ND 1.71 10.7 ND 3.42 26.8 ND 1.71 10.7 2.57 2.57
2B-W-45 5-W-45-1208 12/17/2008 ---
2B-W-46 2B-W-46 (10-12) 11/11/2008 10-12 ND 3.55 27.8 ND 1.78 11.1 ND 3.55 27.8 ND 1.78 11.1 2.67 2.67
2B-W-46 2B-W-46 (12-14) 11/11/2008 12-14 35 J 3.59 28.2 6.05 1.8 11.3 21.1 3.59 28.2 ND 1.8 11.3 41.05 22.00
2B-W-46 2B-W-46 (14-16) 11/11/2008 14-16 ND 3.5 27.4 ND 1.76 11 ND 3.5 27.4 ND 1.76 11 2.63 2.63
2B-W-46 2B-W-46 (16-18) 11/11/2008 16-18 ND 3.49 27.4 ND 1.75 10.9 ND 3.49 27.4 ND 1.75 10.9 2.62 2.62
2B-W-46 5-W-46-1208 12/17/2008 ---

[Bold] detected value
ND non detect
[blank cell] not analyzed 
[Bold Italics] exceeds 22 mg/kg or 208 µg/l
NWTPH-Dx SG Add samples analyzed following acid/sillca gel cleanup
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Table A-4  Fiber Optic Cable Supplementary Soil and Groundwater Investigation Data

 
DRAFT (Data Not Validated)

Analytical Method

Chemical Name
Unit

Location ID Sample ID Sample 
Date

Depth 
Interval

2B-W-45 2B-W-45 (10-12) 11/11/2008 10-12
2B-W-45 2B-W-45 (12-14) 11/11/2008 12-14
2B-W-45 2B-W-45 (14-16) 11/11/2008 14-16
2B-W-45 2B-W-45 (16-18) 11/11/2008 16-18
2B-W-45 5-W-45-1208 12/17/2008 ---
2B-W-46 2B-W-46 (10-12) 11/11/2008 10-12
2B-W-46 2B-W-46 (12-14) 11/11/2008 12-14
2B-W-46 2B-W-46 (14-16) 11/11/2008 14-16
2B-W-46 2B-W-46 (16-18) 11/11/2008 16-18
2B-W-46 5-W-46-1208 12/17/2008 ---

[Bold] detected value
ND non detect
[blank cell] not analyzed 
[Bold Italics] exceeds 22 mg/kg or 208
NWTPH-Dx SG Add samples analyzed followi

NWTPH-Dx NWTPH-Dx NWTPH-Dx

Oil Range Diesel Range (Calculated)
µg/l µg/l µg/l

Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL

ND 84.9 472 ND 37.7 236 61.3

ND 84.9 472 ND 37.7 236 61.3
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Attachment 1 – NWDZ Laboratory Reports 
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Attachment 2 – Scisco Property Laboratory Reports 
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Attachment 3 – Robinson Property Laboratory Reports  
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Attachment 4 – Fiber Optic Cable Laboratory Reports  
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Attachment 5 – Boring Logs 

 



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

930

929

928

927

926

925

924

923

922

921

920

919

918

917

916

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-0.5) Concrete.

(0.5-5.0) SW: WELL GRADED SAND WITH GRAVEL,
dark brown to yellowish brown at 1.5', fine to coarse,
sub angular to sub rounded, equant, loose, moist. At
0.5-1.5' 15% fine to coarse, sub rounded gravel up to 3"
 in diameter. At 1.5-5', 20% fine to coarse, sub
rounded, flat, equant gravel up to 2" in diameter. Trace
cobbles up to 6" in diameter. Slight organic odor with
wood at 1.5', no visible contamination.

(5.0-10.0) SP: POORLY GRADED SAND WITH
GRAVEL, yellowish gray, fine, loose, moist. 30% fine to
 coarse, sub rounded, gravel up to 5" in diameter. 15%
sub angular, medium to coarse, sand. Trace, sub
rounded to sub angular cobbles, up to 4" long. No odor
or visible contamination.

(10.0-15.0) SW: WELL GRADED SAND WITH
GRAVEL, yellowish brown to gray, fine to medium, sub
rounded to sub angular, equant, loose, moist. 20-25%
fine to coarse, sub rounded to sub angular, equant and
long, gravel up to 2" in diameter. At 10.5-11.5', boulders
 and rock flour. At 12.5-13' cobbles. Slight bunker-C
odor from 14-15', slight bunker-C staining on core bag.

-

-

-

0.5-
5

5-
10

10-
15

Analytical
sample 1A-
B-8B-13-15
taken. TPH:
 8960
mg/kg.

Analytical
sample 1A-
B-8B-15-17
taken. TPH:
 36.95

-

-

-

77

100

100

1A-B-8B

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/19/2008 0950
09/19/2008 1050

Boart Longyear Inc.

Brian Owens
259451.96 1510712.82Spider Sonic

Rotosonic
-

6 in. R. Knecht

930.37 ft.
24 ft.

Bentonite chips

9/19/2008 1050 20 ft-bgs

ft-bgs = feet below ground surface

Carbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

915

914

913

912

911

910

909

908

907

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-4

C-5

(15.0-20.0) SW: WELL GRADED SAND WITH
GRAVEL, brownish gray, fine to medium, sub rounded
to sub angular, equant, loose, moist. 20-25% fine to
coarse, sub rounded to sub angular, equant to
elongated, gravel up to 2.5" in diameter. Boulder from
19-20'. Rock flour from 18-18.75'. Slight bunker-C odor
at 19'. No visible contamination.

(20.0-24.0) SP: SAND, gray, very fine, loose, slow
dilatency, wet. 20% silt. Little mica. Bunker-C odor on
surface of sand and silt, rainbow bunker-C droplets on
water table at 20'.

-

-

15-
20

20-
24

mg/kg.

Analytical
sample 1A-
B-8B-17-19
taken. TPH:
 5160
mg/kg.

Analytical
sample 1A-
B-8B-19-21
taken. TPH:
 10.96
mg/kg.

-

-

100

100

1A-B-8B

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/19/2008 0950
09/19/2008 1050

Boart Longyear Inc.

Brian Owens
259451.96 1510712.82Spider Sonic

Rotosonic
-

6 in. R. Knecht

930.37 ft.
24 ft.

Bentonite chips

9/19/2008 1050 20 ft-bgs

ft-bgs = feet below ground surface

Carbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

935

934

933

932

931

930

929

928

927

926

925

924

923

922

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

SS-3

(0.0-0.5) CONCRETE.

(0.5-5.0) SW: WELL GRADED SAND WITH SILT, dark
brown to yellowish brown, fine to medium, sub
rounded, loose, moist. 20% silt. 15% coarse sand. 10-
15% fine to coarse, sub rounded, gravel, up to 1.5" in
diameter. Trace medium sand, coarse gravel, and
cobbles. No odor or visible contamination.

(5.0-10.0) SW: WELL GRADED SAND, yellowish
brown to light gray at 7', fine to coarse, sub rounded to
sub angular, flat, equant, loose, moist. 10% cobbles, up
 to 6" in diameter. 30% rock flour. No odor or visible
contamination.

(10.0-15.0) SW: WELL GRADED SAND WITH
GRAVEL, brownish gray to yellowish brown at 13.5',
fine to medium, sub rounded, flat, elongated, loose,
moist to wet at 13.5'. At 11-12', boulder and rock flour.
25% rounded to sub rounded, fine, gravel. 10% coarse
sand. 10% coarse, rounded to sub angular gravel.
Trace silt and clay from 14-14.5'. No odor or visible
contamination.

-

-

-

0.5-
5.0

5.0-
10.0

10.0-
15.0

Analytical
sample 1A-
B-7B-10-12
taken. TPH:
 2.45
mg/kg.

Analytical
sample 1A-
B-7B-12-14
taken. TPH:
 2.525
mg/kg.

Analytical
sample 1A-
B-7B-14-16
taken. TPH:
 2.56

-

-

-

66

100

100

1A-B-7B

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/19/2008 0820
09/19/2008 0915

Boart Longyear Inc.

Brian Owens
259435.01 1510783.80Spider Sonic

Rotosonic
-

6 in. R. Knecht

935.63 ft.
20 ft.

Bentonite chips

9/19/2008 0845 13.5 ft-bgsft.-bgs = feet below ground surface

Carbide tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

922

921

920

919

918

917

916

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-4 (15.0-20.0) SW: WELL GRADED SAND WITH
GRAVEL, brownish gray, fine to medium, equant,
loose, moist. 20% coarse sand. 20% sub rounded to
sub angular, fine gravel. 10% sub rounded to sub
angular, coarse gravel to small cobbles, up to 5" in
diameter. No odor or visible contamination.

-15.0-
20.0

mg/kg.

Analytical
sample 1A-
B-7B-16-18
taken. TPH:
 2.435
mg/kg.

- 95

1A-B-7B

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/19/2008 0820
09/19/2008 0915

Boart Longyear Inc.

Brian Owens
259435.01 1510783.80Spider Sonic

Rotosonic
-

6 in. R. Knecht

935.63 ft.
20 ft.

Bentonite chips

9/19/2008 0845 13.5 ft-bgsft.-bgs = feet below ground surface

Carbide tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

935

934

933

932

931

930

929

928

927

926

925

924

923

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

(0.0-10.0) Not Sampled. Boring is 11' north of 1A-B-8B,
 please see log for description.

(10.0-15.0) SW: WELL GRADED SAND WITH
GRAVEL, brownish gray, medium to coarse, sub
rounded, equant, loose, moist. 20-25% rounded to sub
angular, fine to coarse gravel, up to 2" in diameter. 15%
 fine sand. Trace, sub rounded to sub angular cobbles
up to 4" in diameter. Slight to moderate bunker-C odor,
grains coated from 14-15'.

-10-15
Analytical
sample 1A-
B-8C-13-15
 taken.
TPH: 3610
mg/kg

- 100

1A-B-8C

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/19/2008 1142
09/19/2008 1220

Boart Longyear Inc.

Brian Owens
259368.68 1510808.95Spider Sonic

Rotosonic
-

6 in. R. Knecht

935.96 ft.
25 ft.

Bentonite chips

9/19/2008 1200 17.5 ft-bgs

ft-bgs = feet below ground surface

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

25

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

922

921

920

919

918

917

916

915

914

913

912

911

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-2

C-3

(15.0-17.5) SW: WELL GRADED SAND WITH
GRAVEL, brownish gray, medium to coarse, sub
rounded, equant, loose, moist. 20-25% rounded to sub
angular, fine to coarse gravel. Trace to 10%, sub
rounded to sub angular cobbles up to 4" in diameter.
No odor or visible contamination.

(17.5-18.5) SW: WELL GRADED SAND WITH SILT,
brown, medium to coarse, sub rounded, equant, loose,
wet. Silt is brown, medium plasticity, low dilatency, soft.
 10% rounded, equant cobbles up to 4" in diameter.
Slight bunker-C odor, rainbow sheen.

(18.5-25.0) SP: POORLY GRADED SAND WITH SILT,
brown grading to gray, very fine, dense, wet. 20%,
rapid dilatency, low to no plasticity, firm, silt. Little light
brown and light gray bedding up to 1" thick from 22-25'.
 No odor or visible contamination.

-

-

15-20

20-25

Analytical
sample 1A-
B-8C-15-17
 taken.
TPH: 171.8
mg/kg.

Analytical
sample 1A-
B-8C-17-19
 taken.
TPH: 2840
mg/kg.

Analytical
sample 1A-
B-8C-19-21
 taken.
TPH: 12.95
mg/kg.

-

-

100

100

1A-B-8C

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/19/2008 1142
09/19/2008 1220

Boart Longyear Inc.

Brian Owens
259368.68 1510808.95Spider Sonic

Rotosonic
-

6 in. R. Knecht

935.96 ft.
25 ft.

Bentonite chips

9/19/2008 1200 17.5 ft-bgs

ft-bgs = feet below ground surface

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

936

935

934

933

932

931

930

929

928

927

926

925

924

923

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-5.0) SW: WELL GRADED SAND, yellowish brown
to brownish gray at 1', fine to coarse, sub angular to
sub rounded, loose, dry. From 1-5', 25% sub rounded,
fine gravel up to 3/4" in diameter. 15% coarse gravel up
 to 2" in diameter. 10% silt from 4.5-5'. No odor or
visible contamination.

(5.0-20.0) SW: WELL GRADED SAND WITH GRAVEL,
 grayish brown, fine to coarse, sub angular to sub
rounded, equant to elongated, loose, moist. 30-45%
fine to coarse gravel. At 5-10', small cobbles up to 4" in
diameter. At 8.5-9', boulder and rock flour. No odor or
visible contamination.

-

-

-

0-5

5-10

10-15

Sample 1A-
B-8D-14-16
taken. TPH:
 6.79
mg/kg.

-

-

-

100

100

100

1A-B-8D

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/29/2008 1345
09/29/2008 1530

Boart Longyear

Brian Owens
259379.52 1510836.40Spider Sonic

Rotosonic
-

6 in. R. Knecht

936.19 ft.
25 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

25

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

923

922

921

920

919

918

917

916

915

914

913

912

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-4

C-5 (20.0-25.0) ML: SILT WITH SAND, gray, rapid
dilatency, no to low plasticity, stiff, wet. At 20.75-21.25',
 20-25% very fine sand. Thin, black, gray and brown
laminations from 2mm-1/4" thick. Trace pockets of
medium to coarse sand from 20-20.5'. No odor or
visible contamination.

-

-

15-20

20-25

Sample 1A-
B-8D-16-18
taken. TPH:
 6.95
mg/kg.

Sample 1A-
B-8D-18-20
taken. TPH:
 11.625
mg/kg.

Sample 1A-
B-8D-20-22
taken. TPH:
 3.025
mg/kg.

-

-

80

100

1A-B-8D

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/29/2008 1345
09/29/2008 1530

Boart Longyear

Brian Owens
259379.52 1510836.40Spider Sonic

Rotosonic
-

6 in. R. Knecht

936.19 ft.
25 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



C
om

pl
et

io
n

W
el

l

Groundwater

DP = Direct Push

Sample Type

(ft
.)Sample

Time

0

5

10

15

D
ep

th

G
ra

ph
ic Comments

D
ep

th
R

an
ge

Date Depth (ft.)

%
 R

ec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

SS = Split Spoon

N = SPT

C = Core

935

930

925

El
ev

at
io

n(
ft.

)

Remarks and Datum Used:

Fax: (206) 624-2839

Ty
pe Lo

g

Sheet 1 of 2
Well #:

Project:
Project #:
Location:
Client:
Start Date & Time:
Finish Date & Time:
Contractor:
Operator:

Easting:
Monument:
Northing:
Drill Rig Type:
Method:
Casing ID:
Boring ID:
Bit Type:
Logged By: Screen:

Grout:
Seal:
Filter Pack:
Total Depth:
MP Elevation:
Ground Elevation:
Stick Up:

&
 N

um
be

r Soil and Rock Description

Classification Scheme:

Boring/Well Log

& Samples

(0.0-1.0),(0.0-0.9) SP: POORLY GRADED SAND,
light brown, fine, loose, moist. 20% silt. Trace, sub
rounded, fine, equant, gravel. No odor or visible
contamination.

(1.0-6.0),(0.9-5.6) SP: POORLY GRADED SAND,
light brown, medium, sub rounded, equant, loose,
moist. 15% sub rounded, equant, fine gravel. 10%
silt. Trace, sub rounded, equant, coarse gravel. No
odor or visible contamination.

(6.0-9.0),(5.6-8.5) SM: SILTY SAND, gray, coarse,
sub rounded, equant, dense, moist. 30% clay.
Trace, sub rounded, equant, fine gravel. No odor or
visible contamination.

(9.0-10.0),(8.5-9.4) ML: SILT, gray, stiff, slow
dilatency, low plasticity, moist. Trace, sub rounded,
equant, coarse sand. No odor or visible
contamination.

(10.0-17.0),(9.4-16.0) SP: POORLY GRADED
SAND, gray, medium, sub rounded, equant, medium
 dense, moist. 20% sub rounded, equant cobbles up
 to 5" in diameter. 10% silt and clay. 10% sub
rounded, equant, fine and coarse gravel. No odor or
visible contamination.

0-5

5-10

10-15

15-20

12 in. diameter
manhole cover
with concrete
pad from 0-1 ft-
bgs.

Boring at 20
degrees from
vertical.
Samples
collected at
vertical interval.

Bentonite chip
seal from 1-5
ft-bgs.

10/20 silica
sand pack from
 5-25 ft-bgs.

2 in. sch. 40
PVC riser from
0-7 ft-bgs.

2 in. sch. 40
PVC screen
from 7-22 ft-
bgs.

Sample 2B-W-
45-10-12
taken. TPH:
2.68 mg/kg.

Sample 2B-W-
45-12-14
taken. TPH:
2.63 mg/kg.

Sample 2B-W-
45-14-16
taken. TPH:
2.585 mg/kg.

100

100

100

80

C-1

C-2

C-3

C-4

2B-W-45

Skykomish
01140-204-0320

Skykomish, WA
BNSF

11/11/08 0900
11/11/08 1100

Boart Longyear Inc.
Brian Owens

Flush Mount
258704.953 1510734.19

Spider Sonic
Rotosonic

2 in.
6 in.

Carbide Tooth Coring Bit
J. Waknitz

-
935.88 ft.

935.74 ft.
23.49 ft.

-
Bentonite Chips
-
2-in. Sch. 40 PVC from 7-22 ft-bgs

First depth interval angle depth.

Second depth interval corrected to vertical depth.

ft-bgs = feet below ground surface

sch. = schedule

USCS/ASTM



C
om

pl
et

io
n

W
el

l

Groundwater

DP = Direct Push

Sample Type

(ft
.)Sample

Time

20

25

D
ep

th

G
ra

ph
ic Comments

D
ep

th
R

an
ge

Date Depth (ft.)

%
 R

ec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

SS = Split Spoon

N = SPT

C = Core

920

915

El
ev

at
io

n(
ft.

)

Remarks and Datum Used:

Fax: (206) 624-2839

Ty
pe Lo

g

Sheet 2 of 2
Well #:

Project:
Project #:
Location:
Client:
Start Date & Time:
Finish Date & Time:
Contractor:
Operator:

Easting:
Monument:
Northing:
Drill Rig Type:
Method:
Casing ID:
Boring ID:
Bit Type:
Logged By: Screen:

Grout:
Seal:
Filter Pack:
Total Depth:
MP Elevation:
Ground Elevation:
Stick Up:

&
 N

um
be

r Soil and Rock Description

Classification Scheme:

Boring/Well Log

& Samples

(17.0-20.0),(16.0-18.8) SP: POORLY GRADED
SAND, brown, coarse, sub rounded, equant, loose,
wet. 20% sub rounded, equant, fine gravel. 20% sub
 rounded, equant, cobbles up to 4" in diameter. 10%
 silt. No odor or visible contamination.

(20.0-21.0),(18.8-19.7) GP: POORLY GRADED
GRAVEL, gray, fine, sub rounded, equant, loose,
wet. 20% sub rounded, equant, coarse gravel. 10%
sub rounded, equant, cobbles. 10% sub rounded,
equant, coarse sand. No odor or visible
contamination.

(21.0-25.0),(19.7-23.5) ML: SILT, gray, slow
dilatency, no plasticity, wet. Trace, very fine sand.
No odor or visible contamination.

20-25

2 in. PVC end
cap from 22-
22.3 ft-bgs.

Sample 2B-W-
45-16-18
taken. TPH:
2.565 mg/kg.

100C-5

2B-W-45

Skykomish
01140-204-0320

Skykomish, WA
BNSF

11/11/08 0900
11/11/08 1100

Boart Longyear Inc.
Brian Owens

Flush Mount
258704.953 1510734.19

Spider Sonic
Rotosonic

2 in.
6 in.

Carbide Tooth Coring Bit
J. Waknitz

-
935.88 ft.

935.74 ft.
23.49 ft.

-
Bentonite Chips
-
2-in. Sch. 40 PVC from 7-22 ft-bgs

First depth interval angle depth.

Second depth interval corrected to vertical depth.

ft-bgs = feet below ground surface

sch. = schedule

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

930

929

928

927

926

925

924

923

922

921

920

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-0.25) Top soil. Abundant rootlets.

(0.25-3.5) SP: POORLY GRADED SAND WITH
GRAVEL, brown to gray, fine, loose, moist. 20% sub
angular to sub rounded, fine to coarse gravel,  up to 2
in. long. Trace, flat cobbles up to 4 in. long. Trace to
10% rootlets. No odor or visible contamination.

(3.5-5.0) SP: POORLY GRADED SAND WITH SILT,
gray, very fine, loose, soft, moist to wet at 5'. 30% silt.
Abundant rootlets. Trace mica flakes. No odor or visible
 contamination.

(5.0-11.0) SW: WELL GRADED SAND, gray, medium
to coarse, sub rounded to sub angular, equant to
elongated, loose, wet. 20% very fine sand and silt. 20%
 sub angular, fine to coarse gravel, up to 2-3 in. long.
boulder at 7.5-8.5 ft. No odor or visible contamination.

(11.0-11.5) SP: POORLY GRADED SAND, yellowish
brown, very fine, wet. Red laminations 0.5 in. thick. No
odor or visible contamination.

-

-

-

0-
5

5-
10

10-
15

Analytical
sample 2B-
B-44-0-2
taken. TPH:
 189 mg/kg.

Analytical
sample 2B-
B-44-2-4
taken. TPH:
 1579
mg/kg.
DUP-01
collected.
TPH: 684
mg/kg.
Analytical
sample 2B-
B-44-4-6
taken. TPH:
 48.03
mg/kg.

Analytical
sample 2B-
B-44-6-8
taken. TPH:
 4.64
mg/kg.

-

-

-

60

100

100

2B-B-44

Skykomish
01140-204-0230

Skykomish, WA

BNSF

10/03/08 1052
10/03/08 1120

Boart Longyear

Brian Owens
258845.58 1511229.90Spider Sonic

Rotosonic
-

6 in. R. Kencht

930.69 ft.
20 ft.

Bentonite ChipsCarbide Tooth Coring Bit



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

919

918

917

916

915

914

913

912

911

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-4

(11.5-18.0) MH: SILT, gray, high plasticity, wet. Trace
light gray to black laminations. No odor or visible
contamination.

(18.0-20.0) SW: WELL GRADED SAND WITH
GRAVEL, brown to dark brown, medium to coarse, sub
rounded to sub angular, loose, wet. 20% sub rounded
fine gravel. 10% silt. No odor or visible contamination.

-15-
20

- 60

2B-B-44

Skykomish
01140-204-0230

Skykomish, WA

BNSF

10/03/08 1052
10/03/08 1120

Boart Longyear

Brian Owens
258845.58 1511229.90Spider Sonic

Rotosonic
-

6 in. R. Kencht

930.69 ft.
20 ft.

Bentonite ChipsCarbide Tooth Coring Bit



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

930

929

928

927

926

925

924

923

922

921

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-0.5) SM: SILTY SAND, dark brown, moist, top soil,
abundant organics, rootlets and grass. No odor or
visible contamination.

(0.5-9.0) SW: WELL GRADED SAND WITH GRAVEL,
Light brown grading to gray, fine to coarse, sub angular
 to sub rounded, equant to elongated, loose, moist to
wet at 5 ft. 20-25% rounded to sub angular fine to
coarse gravel,  up  to 2" in diameter, coarsening
downhole. No odor or visible contamination.

(9.0-10.0) Boulder.

-

-

-

0-5

5-10

10-15

Analytical
sample 2B-
B-43-0-2
taken. TPH:
 8.025
mg/kg.

Analytical
sample 2B-
B-43-2-4
taken. TPH:
 7.68
mg/kg.

Analytical
sample 2B-
B-43-4-6
taken. TPH:
 6.51
mg/kg.

Analytical
sample 2B-
B-43-6-8
taken. TPH:
 2.57
mg/kg.

-

-

-

100

80

100

2B-B-43

SKykomish
01140-204-0320

Skykomish, WA

BNSF

10/03/08  1030
10/03/08  1050

Boart Longyear

Brian Owens
258843.23 1511235.18Spider Sonic

Rotosonic
-

6 in. R. Knecht

930.97 ft.
20 ft.

Bentonite ChipsCarbide Tooth Coring Bit



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

10

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

921

920

919

918

917

916

915

914

913

912

911

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-4

(10.0-12.0) GP: POORLY GRADED GRAVEL WITH
SAND, gray, fine, rounded to sub angular, elongated to
equant, loose, wet. 30% coarse sand. 20% fine sand.
No odor or visible contamination.

(12.0-13.0) SW: WELL GRADED SAND, grayish
brown, medium to coarse, rounded to sub rounded,
equant, loose, wet. 10% fine sand. Trace rounded
coarse gravel, up to 1" in diameter. No odor or visible
contamination.

(13.0-15.0) ML: SILT WITH SAND, light brown, medium
 stiff, wet. 20-25% very fine sand. Trace mica flakes.
Trace 1/8 in. thick, red, dark brown and gray
laminations. No odor or visible contamination.

(15.0-20.0) GW: WELL GRADED GRAVEL, gray,
coarse, rounded to sub rounded, equant to elongated,
loose, wet. Cobbles from 3-5" in diameter with silt and
sand pockets around cobbles. No odor or visible
contamination.

-15-20

Analytical
sample 2B-
B-43-10-12
taken.
2.545
mg/kg.

- 40

2B-B-43

SKykomish
01140-204-0320

Skykomish, WA

BNSF

10/03/08  1030
10/03/08  1050

Boart Longyear

Brian Owens
258843.23 1511235.18Spider Sonic

Rotosonic
-

6 in. R. Knecht

930.97 ft.
20 ft.

Bentonite ChipsCarbide Tooth Coring Bit



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

931

930

929

928

927

926

925

924

923

922

921

920

919

918

917

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-1.0) SM: SILTY SAND, brown, fine, loose, moist.
Abundant rootlets and grass. Slight organic odor. No
visible contamination.

(1.0-5.0) SW: WELL GRADED SAND, light brown,
medium to coarse, sub angular to sub rounded, equant,
 loose, moist. 20-25% sub angular to sub rounded, fine
to coarse gravel. 15% sub angular, elongated cobbles
up to 4" diameter. 15% fine sand. No odor or visible
contamination.

(5.0-10.0) GW: WELL GRADED GRAVEL WITH SAND,
 brownish gray grading to gray, fine to coarse, sub
angular to sub rounded, elongated to equant, loose,
wet. 30% coarse sand. 10-15% cobbles. Trace fine
sand and silt, increasing  to 30% from 7-8'. No odor or
visible contamination.

(10.0-12.0) GW: WELL GRADED GRAVEL WITH
SAND, gray, fine to coarse, sub angular to sub
rounded, elongated to equant, loose, medium dense,
wet. 30%  coarse sand. 10-15% cobbles. Trace fine
sand and silt. No odor or visible contamination.

(12.0-14.0) MH: SILT WITH GRAVEL, light brown, high
 plasticity, medium stiff, wet. 20% gravel and coarse
sand. rom 12.5-13.0', boulder.  No odor or visible
contamination.

(14.0-15.0) ML: SILT, gray, non plastic, stiff, wet. 10%
fine sand, little laminations from 2mm to 1/4" thick. No
odor or visible contamination.

-

-

-

0-5

5-10

10-15

Analytical
sample 2B-
B-42-0-2
taken. TPH:
 9.97
mg/kg.

Analytical
sample 2B-
B-42-2-4
taken. TPH:
 4.385
mg/kg.

Analytical
sample 2B-
B-42-4-6
taken. TPH:
 2.615
mg/kg.

Analytical
sample 2B-
B-42-6-8
taken. TPH:
 2.68
mg/kg.

-

-

-

80

100

100

2B-B-42

Skykomish
01140-204-0230

Skykomish, WA

BNSF

10/03/08  0958
10/03/08  1025

Boart Longyear

Brian Owens
258839.38 1511242.53Spider Sonic

Rotosonic
-

6 in. R. Knecht

931.17ft.
20 ft.

Bentonite ChipsCarbide Tooth Coring Bit



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

916

915

914

913

912

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-4 (15.0-18.0) ML: SILT,gray to brown at 17.0', non
plastic, stiff, wet. Trace fine sand lenses in brown silt.
Little laminations, light gray and black in gray silt,
yellow and red in brown silt. No odor or visible
contamination.

(18.0-20.0) SW: WELL GRADED SAND, gray to brown,
 fine to coarse, sub rounded, equant, loose, wet. 20%
silt. 10-15% sub rounded to sub angular fine gravel.
Trace coarse gravel up to 2" in diameter. No odor or
visible contamination.

-15-20 - 60

2B-B-42

Skykomish
01140-204-0230

Skykomish, WA

BNSF

10/03/08  0958
10/03/08  1025

Boart Longyear

Brian Owens
258839.38 1511242.53Spider Sonic

Rotosonic
-

6 in. R. Knecht

931.17ft.
20 ft.

Bentonite ChipsCarbide Tooth Coring Bit



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

925

924

923

922

921

920

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

SS-3

(0.5-3.0) CL: CLAY, dark gray, low plasticity, soft,
moist. Trace fine sand and gravel toward bottom of
section. Trace rootlets and angular charcoal pieces. No
 odor or visible contamination.

(3.0-5.0) SM: SILTY SAND WITH GRAVEL, olive gray,
fine, sub rounded to sub angular, elongated to equant,
dense, wet. Silt content increases as gravel content
decreases downhole. No odor or visible contamination.

(5.0-6.0) SM: SILTY SAND WITH GRAVEL, olive gray,
fine, angular to sub angular, elongated, dense, wet.
Gravel increases from 20-60% downhole. No odor or
visible contamiantion.

-

-

-

0.5-3.0

3.0-5.0

5.0-6.0

Analytical
sample 2B-
B-41-0.5-3
taken. TPH:
 20.93
mg/kg.

Analytical
sample 2B-
B-41-3-5
taken.
TPH:24.93
mg/kg.

Analytical
sample 2B-
B-41-5-6
taken.
TPH:100.4
mg/kg.

3
3
3
3
3

3
5
14
23

52
87

53

25

75

2B-B-41

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/11/2008 0808
09/11/2008 0857

Geologic Drill Exploration Inc.

Ritch Gibson
258772.00 1510570.42Acker HSA 140 lbs.

HSA
-

4.25 in. M. Williams

925.87 ft.
6 ft.

Bentonite chips

HSA = Hollow Stem Auger

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

926

925

924

923

922

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

(0.0-0.5) Not sampled.

(0.5-3.0) ML: SILT, brown, medium plasticity, soft, dry.
15% sand. Little charcoal.  Trace roots. Mottling at 1'.
No odor or visible contamination.

(3.0-5.0) ML: SILT WITH SAND AND GRAVEL, low
plasticity, hard, wet. 15% sand. 15% gravel. Little
rootlets. No odor or visible contamination.

-

-

0.5-3.0

3.0-5.0

Analytical
sample 2B-
B-40B-0.5-3
 taken.
TPH: 20.93
mg/kg.

Analytical
sample 2B-
B-40B-3-5
taken. TPH:
 24.39
mg/kg.

Second
attemt of
2B-B-40
due to no
recovery.3

3
3
3
3

3
5
14
23

53

25

2B-B-40B

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/10/2008 1720
09/10/2008 1800

Geologic Drill Exploration Inc.

Ritch Gibson
1510667.97 258746.29Acker HSA 140 lbs.

HSA
-

4.25 in. M. Williams

926.31 ft.
5 ft.

Bentonite chips

HSA = Hollow Stem Auger

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

928

927

926

925

924

923

922

921

920

919

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

(0.0-5.0) ML: SILT WITH GRAVEL, brown, soft, low
plasticity, moist. From 0.0-0.5', organic silt with wood
and roots. From 0.5-1.0', silt. From 1.0-5.0', 30% sub
angular, fine gravel. 10% fine sand. No odor or visible
contamination.

(5.0-10.0) ML: SILT WITH GRAVEL, brown, soft, wet.
20%, sub angular fine gravel. From 5.0-8.0', 15% sub
angular coarse gravel. 10% sub rounded coarse sand.
From 8.0-10.0' low plasticity silt. No odor or visible
contamination.

-

-

0-5

5-10

Analytical
sample 2B-
B-39B--8-10
 taken.
TPH: 3.155
mg/kg.

Analytical
sample 2B-
B-39B-2-4
taken. TPH:
 7.985
mg/kg.

Analytical
sample 2B-
B-39B-4-6
taken. TPH:
 2.845
mg/kg.

Analytical
sample 2B-
B-39B-6-8
taken. TPH:
 2.92
mg/kg.

-

-

60

60

2B-B-39B

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/30/08  1146
09/30/08  1206

Boart Longyear

Brian Owens
258804.37 1511149.49Spider Sonic

Rotosonic
-

6 in. J. Waknitz

928.96 ft.
10 ft.

Bentonite ChipsCarbide Tooth Coring Bit



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0
D

ep
th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

931

930

929

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

(0.0-0.5) Not sampled.

(0.5-3.0) MH: SILT, brown to yellowish brown, high
plasticity, very stiff, moist. 10-15% fine sand. Trace
coarse sand, fine gravel and clay. Little rootlets.
Friable, gray clay and silt nodules up to 3/4" in
diameter. No odor or visible contamination.

-0.5-3 Analytical
sample 2B-
B-39-0.5-3
taken. TPH:
 52.3
mg/kg.

1
1
3
6
7

53

2B-B-39

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/10/2008 1630
09/10/2008 1640

Geologic Drill Exploration Inc.

Ritch Gibson
1511139.42 258789.58Acker HSA 140 lbs.

HSA
-

4.25 in. R. Knecht

931.04 ft.
3 ft.

Bentonite chips

HSA = Hollow Stem Auger

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

929

928

927

926

925

924

923

922

921

920

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

(0.0-5.0) SM: SILTY SAND, Brown to dark brown, fine,
loose, wet to moist, medium to low plasticity, soft, wet
to moist. From 0.0-0.5', wood, roots and organics. 0.5-
2.0' abundant rootlets. From 3.5-5.0', concrete. No odor
 or visible contamination.

(5.0-10.0) SM: SILTY SAND, brown, medium to coarse,
 low plasticity, loose, wet. 15% sub angular fine gravel.
15% sub angular coarse gravel. 5% sub rounded
cobbles up to 4" diameter. No odor or visible
contamination.

-

-

0-5

5-10

Analytical
sample 2B-
B-38D-0-2
taken. TPH:
 27.47
mg/kg.

Analytical
sample 2B-
B-38D-2-4
taken. TPH:
 19.29
mg/kg.

Analytical
sample 2B-
B-38D-4-6
taken. TPH:
 7.83
mg/kg.

Analytical
sample 2B-
B-38D-6-8
taken. TPH:
 2.68
mg/kg.

-

-

70

60

2B-B-38D

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/30/08  1120
09/30/08  1137

Boart Longyear

Brian Owens
258796.80 1511137.39Spider Sonic

Rotosonic
-

6 in. J. Waknitz

929.64 ft.
10 ft.

Bentonite ChipsCarbide Tooth Coring Bit



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

929

928

927

926

925

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

(0.0-0.5) Not sampled.

(0.5-3.0) ML: SILT, dark brown, high plasticity, stiff,
moist. 15% sand. Trace coarse sand. Little rootlets. No
odor or visible contamination.

(3.0-5.0) SP: POORLY GRADED SAND WITH
GRAVEL, fine, sub angular, equant, very dense, wet.
45% fine gravel and coarse sand. 5-10% silt. No odor
or visible contamination.

-

-

0.5-3

3-5

Analytical
sample 2B-
B-38-0.5-2
taken. TPH:
 69.6
mg/kg.

Analytical
sample 2B-
B-38-3-5
taken. TPH:
 7.71
mg/kg.

Secondary
location
logged.

2
2
2
5
3

5
52
43
76

26

37

2B-B-38C

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/10/2008 1525
09/10/2008

Geologic Drill Exploration Inc.

Ritch Gibson
1511143.12 258807.82Acker HSA 140 lbs.

HSA
-

4.25" R. Knecht

929.14
5'

Bentonite chips

HSA = Hollow Stem Auger

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

929

928

927

926

925

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

(0.0-3.0) MH: SILT, dark brown, high plasticity, stiff,
moist. 15% sand. Trace coarse sand. Little rootlets. No
odor or visible contamination.

(3.0-5.0) SW: WELL GRADED SAND WITH GRAVEL,
fine, sub angular, equant, very dense, wet. 45% fine
gravel and coarse sand. 5-10% silt. No odor or visible
contamination.

-

-

-

0-3

3-5

Analytical
sample 2B-
B-38-0-2
taken. TPH:
 69.6
mg/kg.

Analytical
sample 2B-
B-38-3-5
taken. TPH:
 7.71
mg/kg.

Third
attempt,
2B-B-38D
was logged
and
analyzed.

2
2
2
5
3

5
52
43
76

40

29

2B-B-38

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/10/2008 1525
09/10/2008

Geologic Drill Exploration Inc.

Ritch Gibson
258807.82 1511143.12Acker HSA 140 lbs.

HSA
-

4.25 in. R. Knecht

929.14 ft.
5 ft.

Bentonite chips

HSA = Hollow Stem Auger

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

926

925

924

923

922

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

SS-3

(0.0-2.5) SM: SILTY SAND, brown to dark brown, fine,
dense, moist to wet at 2'. 20-30% silt. 10% medium to
coarse sand. Trace, rounded, fine to coarse gravel up
to 2" in diameter. Abundant rootlets from 0-0.5'. Trace
wood. No odor or visible contamination.

(2.5-4.5) SW: WELL GRADED SAND WITH GRAVEL,
brown, medium to coarse, dense, wet. 15% sub
angular gravel up to 3/4" in diameter. Top 1" silty sand
with trace gravel. Little rootlets. No odor or visible
contamination.

(4.5-5.4) SW: WELL GRADED SAND WITH GRAVEL,
brown, fine to coarse, sub angular, equant, very dense,
 wet. 15-20% sub angular, gravel up to 1" in diameter.
No odor or visible contamination.

-

-

-

0-2.5

2.5-4.5

4.5-5.4

Analytical
sample 2B-
B-37-0-2
taken. TPH:
 586 mg/kg.

Analytical
sample 2B-
B-37-2-4
taken. TPH:
 1603
mg/kg.

Analytical
sample 2B-
B-37-4-5
taken. TPH:
 616 mg/kg.

4
5
6
11
17

5
2
12
17

21
50/3"

40

29

44

2B-B-37

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/10/2008 1415
09/10/2008 1430

Geologic Drill Exploration Inc.

Ritch Gibson
1510764.12 258729.44Acker HSA 140 lbs.

HSA
-

4.25 in. R. Knecht

926.94 ft.
5.4 ft.

Bentonite chips

HSA = Hollow Stem Auger

2.25" HSA Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0
D

ep
th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

926

925

924

923

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

(0.0-0.4) CL: CLAY, dark gray, medium plasticity, moist.
 40% organic silt. Slight organic odor, no visible
contamiantion.

(0.4-2.0) ML: SILT WITH SAND AN GRAVEL, dark
gray, medium plasticity, very stiff, moist. 60% clay
decreasing to 0% at 0.04'. At 0.4-2', 30% sub angular,
fine to medium, elongate to equant sand and gravel.
Slight organic odor, no visible contamination.

(2.0-4.0) SW: WELL GRADED SAND WITH GRAVEL,
medium to dark gray, fine to medium, sub angular to
angular, elongate, very dense, moist to wet at 2.5'.
Gravel ranges from 0.25-1.5", pieces coated with an
oderless, dark substance. No odor or visible
contamination.

-

-

0-2.5

2.5-4

Analytical
sample 2B-
B-36-0-2
taken. TPH:
 9050
mg/kg.

Analytical
sample 2B-
B-36-2-4
taken. TPH:
 137.4
mg/kg.

4
3
5
11

5
1
14
50/6"

40

29

2B-B-36

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/10/2008 1259
09/10/2008 1320

Geologic Drill Exploration Inc.

Ritch Gibson
1510758.29 258735.56Acker HSA 140 lbs.

HSA
-

4.25 in. M. Williams

926.17 ft.
4 ft.

Bentonite chips

HSA = Hollow Stem Auger

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

926

925

924

923

922

921

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

SS-3

(0.0-2.5) CL: CLAY, dark gray to brown, medium
plasticity, medium stiff, moist. 30% silt. Iron staining
and mottles from 0-1.3'. Trace wood debris throughout.
No odor or visible contamination.

(2.5-4.5) ML: SILT WITH SAND, medium brown,
medium plasticity, soft, moist. 60 % clay decreasing to
trace at 3.5'. 40% sand from 3.5-4.5'. Color grades to
yellowish brown. No odor or visible contamination.

(4.5-6.5) SM: SILTY SAND, medium brown, fine,
rounded to sub rounded, equant, very loose. Trace
wood debris. No odor or visible contamination.

-

-

-

0-2.5

2.5-4.5

4.5-6.5

Analytical
sample 2B-
B-35-0-2
taken. TPH:
 104 mg/kg.

Analytical
sample 2B-
B-35-2-4
taken. TPH:
 62.7
mg/kg.

Analytical
sample 2B-
B-35-4-6
taken. TPH:
 19.48
mg/kg.

1
2
2
2
2

1
1
1
1

1
1
1
1

54

75

79

2B-B-35

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/10/2008 1130
09/10/2008 1210

Geologic Drill Exploration Inc.

Ritch Gibson
1510838.36 258719.21Acker HSA 140 lbs.

HSA
-

4.25 in. M. Williams

926.87 ft.
6.5 ft.

Bentonite chips

HSA = Hollow Stem Auger

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

926

925

924

923

922

921

920

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

SS-3

(0.0-1.0) CL: LEAN CLAY, dark gray, low to medium
plasticity, medium stiff, moist. 20% silt. 5% sand. Trace
wood debris. No odor or visible contamination.

(1.0-3.0) SM: SILT AND POORLY GRADED SAND,
dark gray, medium, loose, moist. 50% silt. Trace wood
debris. No odor or visible contamination.

(3.0-5.0) SM: SILTY SAND, dark gray, fine, sub
rounded to rounded, equant, loose, wet. 20% silt. Trace
 wood debris from 5-7'. No odor or visible
contamination.

-

-

-

0-3

3-5

5-7

Analytical
sample 2B-
B-34-0-2
taken. TPH:
 5950
mg/kg.

Analytical
sample 2B-
B-34-2-4
taken. TPH:
 31.26
mg/kg.

Analytical
sample 2B-
B-34-4-6
taken. TPH:
 163.5
mg/kg.

Boring
located
farthest
from road.

Driller says
gravel at 7'
bgs.

2
3
3
3
3
3

1
1
1
1

1
1
1
1

66

83

83

2B-B-34

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/10/2008 1110
09/10/2008 1128

Geologic Drill Exploration Inc.

Ritch Gibson
1510838.56 258725.20Acker HSA 140 lbs.

HSA
-

4.25 in. M. Williams

926.26 ft.
7 ft.

Bentonite chips

HSA = Hollow Stem Auger

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

15

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

929

928

927

926

925

924

923

922

921

920

919

918

917

916

915

914

913

912

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

C-4

(0.0-5.0),(0.0-3.5) SW: WELL GRADED SAND, brown,
fine to medium, sub rounded, equant, loose, moist. At
0-2', 10% coarse gravel. Trace roots. At 2-5', fine to
medium sand. No odor or visible contamination.

(5.0-10.0),(3.5-7.1) SP: POORLY GRADED SAND
WITH GRAVEL, brown, medium, sub rounded, equant,
loose, moist. At 5-7', medium sand. At 7-8', fine sand.
10% silt. 8-10', 40% sub rounded, equant, fine gravel.
10% sub rounded, equant, flat, coarse gravel. No odor
or visible contamination.

(10.0-12.0),(7.1-8.5) SM: SILTY SAND WITH GRAVEL,
 brown, fine, sub rounded, equant, loose, moist. 35%
sub angular, equant, fine gravel. 10% sub rounded,
equant, coarse gravel up to 2.5". No odor or visible
contamination.

(12.0-14.0),(8.5-10.0) Boulder.

(14.0-15.0),(10.0-10.6) SP: POORLY GRADED SAND
WITH GRAVEL, light brown, coarse, sub angular,
equant, loose, moist. 20% sub rounded, equant, fine
gravel. 5% sub rounded, flat cobbles. Moderate bunker-
C odor and sheen.

(15.0-18.0),(10.6-12.7) SP: POORLY GRADED SAND
WITH SILT AND GRAVEL, light brown and gray, fine,
sub rounded, equant, loose, wet. 20% sub rounded,
equant, coarse gravel. 10% non-plastic silt. 5%, sub
rounded, equant cobbles. No odor or visible
contamination.

-

-

-

-

0-5

5-10

10-15

15-25

45 degree
angle
boring.

Sample 1A-
B-35-10
taken. TPH:
 7660
mg/kg.

Sample 1A-
B-35-14
taken. TPH:
 88.4
mg/kg.

Sample 1A-
B-35-15
taken. TPH:
 14540
mg/kg.
DUP-01
collected.
TPH: 2670
mg/kg.

-

-

-

-

80

60

80

80

1A-B-35

Skykomish
01140-204-0320

Skykomish, WA

BNSF

10/06/2008 1100
10/06/2008 1215

Boart Longyear

Brian Owens
259561.63 1510594.94Spider Sonic

Rotosonic
-

6 in. J. Waknitz

929.15 ft.
35 ft.

Bentonite chips

First depth interval is at angle

Second depth interval is vertical depth

Carbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

20

25

30

35

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

911

910

909

908

907

906

905

904

903

902

901

900

899

898

897

896

895

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-5

C-6

(18.0-22.0),(12.7-15.6) SP: POORLY GRADED SAND
WITH SILT AND GRAVEL, light brown, fine, sub
rounded, equant, loose, wet. 20% sub rounded, equant,
 coarse gravel. 10% non-plastic silt. 5% sub rounded,
equant cobbles. Strong bunker-C odor, large blebs up
to 2" long.

(22.0-25.0),(15.6-17.7) SP: POORLY GRADED SAND,
brown, medium, sub rounded, equant, loose, wet. 5%
sub rounded, equant cobbles. 5% silt. Slight bunker-C
odor, no visible contamination.

(25.0-29.0),(17.7-20.5) ML: SILT, brown, medium stiff,
slow dilatency, non-plastic, wet. 10% very fine sand. No
 odor or visible contamination.

(29.0-30.0),(20.5-21.2) ML: SILT, brown, medium stiff,
slow dilatency, low plasticity, wet. No odor or visible
contamination.

(30.0-31.0),(21.2-21.9) SM: SILTY SAND, brown, fine,
medium dense, wet. 20%, low plasticity, slow dilatency
silt. No odor or visible contamination.

(31.0-35.0),(21.9-24.8) SW: WELL GRADED SAND,
brown, fine to medium, sub rounded, equant, loose,
wet. At 31', sub rounded, equant cobbles. At 31-35', 5%
 silt. No odor or visible contamination.

-

-

25-30

30-35

Sample 1A-
B-35-16
taken. TPH:
 34.15
mg/kg.

Sample 1A-
B-35-17
taken. TPH:
 5.495
mg/kg.

-

-

90

90

1A-B-35

Skykomish
01140-204-0320

Skykomish, WA

BNSF

10/06/2008 1100
10/06/2008 1215

Boart Longyear

Brian Owens
259561.63 1510594.94Spider Sonic

Rotosonic
-

6 in. J. Waknitz

929.15 ft.
35 ft.

Bentonite chips

First depth interval is at angle

Second depth interval is vertical depth

Carbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

930

929

928

927

926

925

924

923

922

921

920

919

918

917

916

915

914

913

912

911

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

C-4

(0.0-3.0) SP: POORLY GRADED SAND, brown,
coarse, sub angular, equant, loose, moist. At 1-2',
concrete sub base. At 2-3' 20% sub rounded, fine
gravel. No odor or visible contamination.

(3.0-5.0) OL: ORGANIC SOIL, black, moist. At 3-3.5',
non plastic, soft silt and wood debris. At 3.5-5', 10%
rounded,  equant cobbles up to 4" in diameter. No odor
or visible contamination.

(5.0-10.0) SP: POORLY  GRADED SAND WITH
GRAVEL, light brown, medium, sub angular, equant,
loose, moist. 20% sub rounded, equant, fine gravel.
10% sub angular, equant, coarse gravel. At 7-9',
boulder and cobbles. No odor or visible contamination.

(10.0-13.0) SW: WELL GRADED SAND WITH
GRAVEL, light brown, fine to medium, sub angular,
equant, loose, moist. 10% sub rounded, equant, fine
gravel. Trace, sub rounded, equant, coarse gravel.
Trace, rounded, equant cobbles. No odor or visible
contamination.

(13.0-15.0) BOULDERS. At 15', 10% sub rounded,
equant, fine gravel. 10% non plastic silt. No odor or
visible contamination.

(15.0-20.0) SM: SILTY SAND WITH GRAVEL, light
brown, medium to coarse, sub angular, equant, loose,
wet at 17'. 20% sub rounded, equant, fine gravel. 10%
sub rounded, flat, coarse gravel. Trace cobbles up to 5"
 in diameter. Trace silt. No odor or visible
contamination.

-

-

-

-

0-5

5-10

10-15

15-20

Sample 1A-
B-34-15-17
taken. TPH:
 12.12
mg/kg.

Sample 1A-
B-34-17-19
taken. TPH:
 16.31
mg/kg.

Sample 1A-
B-34-19-21
taken. TPH:
 2.605
mg/kg.

-

-

-

-

70

100

100

100

1A-B-34

Skykomish
01140-204-0320

Skykomish, WA

BNSF

10/01/2008 1400
10/01/2008 1440

Boart Longyear

Brian Owens
259554.17 1510662.98Spider Sonic

Rotosonic
-

6 in. J. Waknitz

930.28 ft.
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

929

928

927

926

925

924

923

922

921

920

919

918

917

916

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-5.0),(0.0-3.5) SW: WELL GRADED SAND, dark
brown to black at 4', fine to coarse, sub angular,
equant, loose, damp. At 0-0.5' grass roots. At 0.5-4',
15% sub rounded, equant, coarse gravel. At 4-4.5',
black, medium sand. At 4.5-5', 10% silt. No odor or
visible contamination.

(5.0-9.0) Boulder.

(9.0-10.0),(3.5-7.1) SP: POORLY GRADED SAND,
light brown, fine, sub angular, equant, loose, moist. At
5-9', boulder. At 9-10', 20% sub angular, flat, fine
gravel. 10% sub angular, flat, coarse gravel. No odor or
 visible contamination.

(10.0-15.0),(7.1-10.6) SP: POORLY GRADED SAND
WITH GRAVEL, brown, coarse, sub angular, equant,
loose, wet at 14'. At 10-12', 10% sub angular, fine
gravel. 10% sub angular, coarse gravel. At 12-13',
boulder. At 13-15', 20% sub angular, flat, fine gravel.
No odor or visible contamination.

-

-

-

0-5

5-10

10-15

45 degree
angle
boring.

Sample 1A-
B-33-11-13
taken. TPH:
 4780
mg/kg.

-

-

-

100

70

100

1A-B-33

Skykomish
01140-204-0320

Skykomish, WA

BNSF

10/01/2008 1007
10/01/2008 1250

Boart Longyear

Brian Owens
259541.72 1510599.56Spider Sonic

Rotosonic
-

6 in. J. Waknitz

929.52 ft.
25 ft.

Bentonite chips

First depth interval is at angle

Second depth interval is vertical depth

Carbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

25

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

916

915

914

913

912

911

910

909

908

907

906

905

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-4

C-5

(15.0-20.0),(10.6-14.1) SM: SILTY SAND WITH
GRAVEL, light brown, medium, sub angular, equant,
loose, wet at 10'. 15-16', 35% sub angular, flat, gravel.
10% sub rounded, equant, coarse gravel. At 16-18',
20% sub angular, equant, fine gravel. 10% non plastic
silt. Bunker-C odor at 16-20'. Slight sheen.

(20.0-24.0),(14.1-17.0) SP: POORLY GRADED SAND
WITH GRAVEL, light brown, coarse, sub angular,
equant, loose, wet. At 18-20', boulder. 10% sub
angular, equant, fine gravel. 10% sub angular, flat,
coarse gravel. Slight odor and sheen.

(24.0-25.0),(17.0-17.7) SM: SILTY SAND, light brown,
fine, sub angular, equant, loose, wet. 20% non plastic
silt. Slight odor and sheen.

-

-

15-20

20-25

Sample 1A-
B-33-13-15
taken. TPH:
 7780
mg/kg.

Sample 1A-
B-31-16
taken. TPH:
 13.105
mg/kg.

Sample 1A-
B-31-17
taken. TPH:
 3.25
mg/kg.

-

-

100

100

1A-B-33

Skykomish
01140-204-0320

Skykomish, WA

BNSF

10/01/2008 1007
10/01/2008 1250

Boart Longyear

Brian Owens
259541.72 1510599.56Spider Sonic

Rotosonic
-

6 in. J. Waknitz

929.52 ft.
25 ft.

Bentonite chips

First depth interval is at angle

Second depth interval is vertical depth

Carbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

929

928

927

926

925

924

923

922

921

920

919

918

917

916

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-3.5) SW: WELL GRADED SAND WITH GRAVEL,
light brown, fine to coarse, sub rounded, equant, loose,
dry. Trace wood debris. At 0-1', apshalt with gravel sub-
base. At 1-3.5', 30% sub angular, equant, coarse
gravel. 10% sub angular, fine gravel. No odor or visible
contamination.

(3.5-5.0) SW: WELL GRADED SAND, light brown, fine
to medium, sub rounded, equant, coarse, dry. At 3.5-4',
 boulder. At 4-5', 10% sub rounded, coarse gravel up to
 3" in diameter. 5% sub rounded, fine gravel. No odor
or visible contamination.

(5.0-10.0) SW: WELL GRADED SAND WITH GRAVEL,
 light brown, medium to coarse, sub rounded, equant,
loose, moist. At 6-9', 30% sub angular, equant, fine
gravel. 10% sub angular, equant, coarse gravel. At 5-6'
and 9-10', boulders. 4" bed of fine gravel. No odor or
visible contamination.

(10.0-15.0) SW: WELL GRADED SAND WITH
GRAVEL, light brown, medium to coarse, sub rounded,
equant, loose, wet. 30% sub rounded, fine gravel. 10%
sub angular, coarse gravel up to 3" in diameter. 10%
cobbles up to 6" in diameter. Trace silt. Slight bunker-C
 odor and sheen.

-

-

-

0-5

5-10

10-15

Sample 1A-
B-32-13-15
taken. TPH:
 1074
mg/kg.
DUP-01
collected.
TPH:  1522
mg/kg.

-

-

-

80

100

30

1A-B-32

Skykomish
01140-204-0320

Skykomish, WA

BNSF

10/01/2008 0800
10/01/2008 0920

Boart Longyear

Brian Owens
259484.54 1510676.35Spider Sonic

Rotosonic
-

6 in. J. Waknitz

929.33 ft.
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

915

914

913

912

911

910

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-4 (15.0-18.0) SW: WELL GRADED SAND WITH
GRAVEL, light brown, fine to coarse, sub rounded,
equant, loose, wet. At 15-18', 20% sub rounded, fine
gravel. 10% silt.  sheen and odor. Slight bunker-C
sheen and odor.

(18.0-20.0) SW: WELL GRADED SAND, light brown,
medium to coarse at 19.5, sub angular, moist. Slight
bunker-C odor and sheen.

-15-20

Sample 1A-
B-32-15-17
taken. TPH:
 3.175
mg/kg.

Sample 1A-
B-32-17-19
taken. TPH:
 2.595
mg/kg.

- 100

1A-B-32

Skykomish
01140-204-0320

Skykomish, WA

BNSF

10/01/2008 0800
10/01/2008 0920

Boart Longyear

Brian Owens
259484.54 1510676.35Spider Sonic

Rotosonic
-

6 in. J. Waknitz

929.33 ft.
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

930

929

928

927

926

925

924

923

922

921

920

919

918

917

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-5.0) SW: WELL GRADED SAND WITH GRAVEL,
brown, medium to coarse, sub angular, equant, loose,
dry to moist at 3'. At 0-2', 10% sub rounded, fine gravel.
 5% sub rounded cobbles. At 3-5', 20% sub rounded,
coarse gravel up to 3" in diameter. 10% sub rounded,
fine gravel. Trace silt. No odor or visible contamination.

(5.0-10.0) SW: WELL GRADED SAND WITH GRAVEL,
 brownish gray, medium to coarse, sub angular,
equant, loose, moist. From 5-8', 20% sub angular, fine
and coarse gravel. From 8-10', 20% sub angular, flat,
fine gravel. 10% cobbles, sub rounded, up to 4" in
diameter. No odor or visible contamination.

(10.0-16.0) SP: POORLY GRADED SAND WITH
GRAVEL, brown, coarse, sub angular, equant, loose,
wet at 14'. At 10-12', 20% sub angular fine and coarse
gravel. At 12-13', boulder. At 13-15', 20% sub angular,
flat, fine gravel. At 15-16', 10% sub angular, fine gravel.
 No odor or visible contamination.

-

-

-

0-5

5-10

10-15

Sample 1A-
B-31-14-16
taken. TPH:
 2.62
mg/kg.

Sample 1A-
B-31-12-14
taken. TPH:
 2.535
mg/kg.

-

-

-

80

80

100

1A-B-31

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/30/2008 1523
09/30/2008 1545

Boart Longyear

Brian Owens
259587.16 1510620.17Spider Sonic

Rotosonic
-

6 in. J. Waknitz

930.46 ft.
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

917

916

915

914

913

912

911

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-4

(16.0-20.0) SP: POORLY GRADED SAND, brown, fine
to coarse, loose, no plasticity, wet. At 16-20', fine sand
with 10% non plastic silt. No odor or visible
contamination.

-15-20 Sample 1A-
B-31-16-18
taken. TPH:
 3.155
mg/kg.

Sample 1A-
B-31-18-20
taken. TPH:
 3.175
mg/kg.

- 100

1A-B-31

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/30/2008 1523
09/30/2008 1545

Boart Longyear

Brian Owens
259587.16 1510620.17Spider Sonic

Rotosonic
-

6 in. J. Waknitz

930.46 ft.
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

930

929

928

927

926

925

924

923

922

921

920

919

918

917

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-5.0) SW: WELL GRADED SAND WITH GRAVEL,
brown, fine to coarse, sub angular, equant, loose, dry.
At 4', 20% sub rounded, elongated, coarse gravel. 5%
sub angular, fine gravel. No odor or visible
contamination.

(5.0-10.0) SM: SILTY SAND, medium to coarse, sub
angular, equant, loose, no plasticity, moist. 20% sub
rounded, coarse gravel. At 7.6', sub rounded cobble. At
 9', 30% sub rounded cobbles. At 9.5', boulder. No odor
 or visible contamination.

(10.0-15.0) SP: POORLY GRADED SAND WITH
GRAVEL, brown, fine, sub angular, equant, loose,
moist to wet at 15'. 20% sub rounded, coarse gravel. At
 14-14.5', boulder. At 14.5', lense of sub angular,
coarse sand. 10% sub rounded, fine gravel. No odor or
visible contamination.

-

-

-

0-5

5-10

10-15

Sample 1A-
B-30-14-16
taken. TPH:
 2.59
mg/kg.

Sample 1A-
B-30-12-14
taken. TPH:
 19.07
mg/kg.

-

-

-

100

80

60

1A-B-30

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/30/2008 1400
09/30/2008 1445

Boart Longyear

Brian Owens
259584.38 1510605.02Spider Sonic

Rotosonic
-

6 in. J. Waknitz

930.63 ft.
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

AECOM Environment
710 2nd Avenue, Suite 1000
Seattle, WA 98104
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

917

916

915

914

913

912

911

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-4 (15.0-20.0) SP: POORLY GRADED SAND, light brown,
 fine, loose, wet. 15% silt. 1" bed of orange silt at 16'.
No odor or visible contamination.

-15-20 Sample 1A-
B-30-16-18
taken. TPH:
 3.145
mg/kg.

Sample 1A-
B-30-18-20
taken. TPH:
 3.22
mg/kg.

- 100

1A-B-30

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/30/2008 1400
09/30/2008 1445

Boart Longyear

Brian Owens
259584.38 1510605.02Spider Sonic

Rotosonic
-

6 in. J. Waknitz

930.63 ft.
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

N = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

SS-1

SS-2

SS-3

SS-4

(0.0-1.0) Concrete.

(1.0-2.0) SW: WELL GRADED SAND, brownish gray,
fine to coarse, sub rounded to sub angular, equant to
elongated, loose, dry. 15% fine to coarse gravel up to
2" in diameter. Trace silt and fine sand. No odor or
visible contamination.

(2.0-7.0) SP: POORLY GRADED SAND, dark gray to
brown at 5', fine, sub rounded, loose, dry. 15% silt from
2-5', 10% from 5-7'. Trace medium to coarse sand and
coarse gravel up to 2" in diameter. No odor or visible
contamination.

(7.0-9.0) SW: WELL GRAED SAND WITH GRAVEL,
brownish gray, medium to coarse, sub angular to sub
rounded, equant to elongated, loose, damp. 30% fine to
 coarse gravel and cobbles up to 5" in diameter.

(9.0-14.0) White rock flour and boulders.

(14.0-18.0) SW: WELL GRADED SAND WITH
GRAVEL, brown to yellowish brown, medium to coarse,
 sub angular to sub rounded, loose, wet. 30% fine to
coarse, equant to elongated gravel. Trace to little very
fine sand and silt. Strong bunker-C odor. Trace blebs
from 14-15' with a 2" layer of blebs at 14.5'.

(18.0-20.0) SM: SILTY SAND, brown to yellowish
brown, very fine, slightly stiff, rapid dilatency, slight
plasticity, wet. Trace clay. 5mm-1" lenses of gray silt at
bottom. No odor or visible contamination.

-

-

-

-

0-5

5-10

10-15

15-20

Analytical
sample 1A-
B-28-14-16
taken for
analysis.

Analytical
sample 1A-
B-28-16-18
taken for
analysis.

Analytical
sample 1A-
B-28-18-20
taken for
analysis.

-

-

-

-

60

60

60

100

1A-B-28

Skykomish
01140-204-0320

Skykomish, WA

BNSF

08/25/2008 1050
08/25/2008 1145

Boart Longyear

Tom Craney
- -Spider Sonic

Rotosonic
4"

4" R. Knecht

-
20'

Bentonite chips

8/25/2008 1120 14' BGS

HSA = Hollow Stem Auger

BGS = below ground surface

HSA coring bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

C-4

(0.0-1.0) Concrete.

(1.0-10.0) SW: WELL GRADED SAND WITH GRAVEL,
 grayish brown, medium to coarse, sub rounded to sub
angular, elongated to equant, loose, moist. 30% fine to
coarse gravel. Fine sand and cobbles from 3-5'. Trace
fine sand. No odor or visible contamination.

(10.0-16.0) GW: WELL GRADED GRAVEL WITH
SAND, brownish gray, fine to coarse, sub rounded to
sub angular, loose, moist to wet. 30-45% medium to
coarse sand, becoming more fine with depth. Trace to
10% coarse gravel. Trace to 10% silt and fine sand.
Slight to moderate bunker-C odor from 14.25-15, slight
rainbow sheen.

(16.0-20.0) SP: POORLY GRADED SAND, yellowish
brown, fine to very fine, medium dense, wet. No odor or
 visible contamination.

-

-

-

-

0-5

5-10

10-15

15-20

Analytical
sample 1A-
B-27-13-15
taken. TPH:
 730 mg/kg.

Analytical
sample 1A-
B-27-15-17
taken. TPH:
 57 mg/kg.

Analytical
sample 1A-
B-27-17-19
taken. TPH:
 2.3 mg/kg.

-

-

-

-

60

60

100

100

1A-B-27

Skykomish
01140-204-0320

Skykomish, WA

BNSF

08/25/2008 0935
08/25/2008 1010

Boart Longyear

Tom Craney
- -Spider Sonic

Rotosonic
-

6 in. R. Knecht

-
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

15

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

0

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

-19

-20

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

C-4

(0.0-1.0) Concrete.

(1.0-4.0) WELL GRADED SAND, grayish brown,
medium to coarse, sub angular, equant, loose, moist.
15% rounded to sub rounded, fine to coarse gravel.
Trace cobbles up to 6" in diameter. No odor or visible
contamination.

(4.0-4.5) SP: POORLY GRADED SAND, grayish
brown, fine, sub rounded, loose, moist. No odor or
visible contamination.

(4.5-15.0) SW: WELL GRADED SAND WITH GRAVEL,
 grayish brown, medium to coarse, sub rounded to sub
angular, equant to elongated, loose, moist. 30% gravel.
 Trace rock flour from 9-11'. Trace fine sand and silt
from 14-14.5'. Moderate odor, trace sheen from 14.5-
15'.

(15.0-18.0) SW: WELL GRADED SAND WITH
GRAVEL, grayish brown, medium to coarse, sub
angular to sub rounded, equant, loose, wet at 16'. 30%
gravel up to 2.5" in long. Trace silt and fine sand from
15-17'. Moderate odor from 14.8-18'. Pinpoint blebs
with a moderate rainbow sheen from 16-18'.

(18.0-20.0) SP: POORLY GRADED SAND, slightly
yellowish brown, fine to very fine, loose to medium
dense, wet. No odor or visible contamination.

-

-

-

-

0-5

5-10

10-15

15-20

Analytical
sample 1A-
B-26-16-18
taken. TPH:
 7200
mg/kg.

Analytical
sample 1A-
B-26-18-20
taken. TPH:
 14.1
mg/kg.

-

-

-

-

100

100

80

100

1A-B-26

Skykomish
01140-204-0320

Skykomish, WA

BNSF

08/25/2008 0855
08/25/2008 0925

Boart Longyear

Tom Craney
- -Spider Sonic

Rotosonic
-

6 in R. Knecht

-
20 ft

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

15

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

934

933

932

931

930

929

928

927

926

925

924

923

922

921

920

919

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

C-4

(0.0-5.0) SW: WELL GRADED SAND WITH GRAVEL,
brownish gray, fine to coarse, sub rounded to sub
angular, equant, loose, moist. 25% rounded to sub
angular, fine gravel 1/4-3/4" in diameter. 15% rounded
to sub angular coarse gravel and small cobble up to 4"
long. Top 4" asphalt, then 6" of roadbase. No odor or
visible contamiantion.

(5.0-10.0) SW: WELL GRADED SAND WITH GRAVEL,
 brownish gray, fine to coarse, sub rounded to sub
angular, moist to dry. 20% flat, equant, fine gravel up to
 3/4" in diameter. 20% elongated, equant, coarse gravel
 and small cobble up to 5" long. 10% coarse sand. At
7.5-8', boulder wtih rock flour. No odor or visible
contamination.

(10.0-15.0) SW: WELL GRADED SAND WITH
GRAVEL, brownish gray, fine to medium, sub angular,
equant, loose, wet at 13'. 40% sub angular to sub
rounded, fine to coarse gravel. Lense of silty gravel
from 12.5-13'. Boulder from 13-14', and from 14.75-15'.
No odor or visible contamination.

(15.0-15.75) SW: WELL GRADED SAND WITH
GRAVEL, brownish gray, fine to medium, sub angular,
equant, loose, wet. 40% gravel. No odor or visible
contamination.

-

-

-

-

0-5

5-10

10-15

15-20

Sample 1A-
B-19C-14-16
 taken.
TPH: 2.54
mg/kg.

Sample 1A-
B-19C-12-14
 taken.
TPH: 2.66
mg/kg.

-

-

-

-

100

100

100

100

1A-B-19C

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/30/2008 0806
09/30/2008 0900

Boart Longyear Inc.

Brian Owens
259482.19 1510811.24Spider Sonic

Rotosonic
-

6 in. R. Knecht

934.42 ft.
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

20

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 2 of 2

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

918

917

916

915

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

(15.75-18.0) ML: SILT WITH SAND, brown, rapid
dilatency, medium to low plasticity, medium stiff, wet.
30% very fine sand. No odor or visible contamination.

(18.0-18.75) SP: POORLY GRADED SAND, reddish
brown, fine, sub rounded, equant, loose, wet. No odor
or visible contamination.

(18.75-20.0) SM: SILTY SAND, gray, very fine, equant,
loose, wet. 30% silt. No odor or visible contamination.

Sample 1A-
B-19C-16-18
 taken.
TPH: 6.76
mg/kg.

Sample 1A-
B-19C-18-20
 taken.
TPH: 2.915
mg/kg.

1A-B-19C

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/30/2008 0806
09/30/2008 0900

Boart Longyear Inc.

Brian Owens
259482.19 1510811.24Spider Sonic

Rotosonic
-

6 in. R. Knecht

934.42 ft.
20 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM



6 Inch(ft.)

Groundwater

DP = Direct Push

Sample Type

(ft
.)

Sample

Boring #:

Time

0

5

10

15

D
ep

th Soil and Rock Description

Logged By:

Boring Log Sheet 1 of 1

Project:
Project #: Northing: Easting:

Start Date & Time:
Contractor:

Operator:
Drill Rig Type:

Ground Elevation:

Finish Date & Time:

Total Depth:

G
ra

ph
ic Comments

Type Depth
Range

Date Depth (ft.)

Method:
Casing ID:

Boring ID:
Seal:

Location:

Client:

Blows
Per % Rec

ENSR
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

GS = Grab Sample

SS = SPT

C = Core

PID
(ppm)

Remarks and Datum Used:

& Number

Fax: (206) 624-2839

930

929

928

927

926

925

924

923

922

921

920

919

918

917

916

El
ev

at
io

n

(ft
.)

Bit Type:

Classification Scheme: & Sample

C-1

C-2

C-3

(0.0-5.0) SP: POORLY GRADED SAND WITH
GRAVEL, light yellowish brown, fine, loose, dry. At 1.5-
2', 40% rounded, large gravel up to 2" in diameter. At 2-
5', 20% medium to coarse sand. 20% silt. Trace gravel.
 At 3-4', boulders with rock flour. No odor or visible
contamination.

(5.0-10.0) SW: WELL GRADED SAND WITH GRAVEL,
 whitish gray grading to brownish gray, fine to medium,
sub rounded, equant, loose, moist at 8'. 30% sub
angular to sub rounded, fine gravel up to 3/4" in
diameter. 10% sub rounded to sub angular, coarse
gravel up to 3" in diameter. Trace to 10% silt. No odor
or visible contamination.

(10.0-15.0) SW: WELL GRADED SAND, brownish
gray, fine to medium, sub rounded, equant, loose,
moist at 14'.  20% sub rounded, fine gravel up to 3/4" in
 diameter. 10-15% sub rounded to sub angular coarse
gravel and cobbles up to 4" long. 10% silt. At 14-15',
cobbles up to 5" in diameter with little to no gravel. No
odor or visible contamination.

-

-

-

0-5

5-10

10-15

Hit refusal
at 15 ft-bgs,
 relocated
11' north to
1A-B-18C.

-

-

-

40

100

94

1A-B-18B

Skykomish
01140-204-0320

Skykomish, WA

BNSF

09/29/2008 1015
09/29/2008 1130

Boart Longyear Inc.

Brian Owens
259451.96 1510712.82 Spider Sonic

Rotosonic
-

6 in. R. Knecht

930.37 ft.
15 ft.

Bentonite chipsCarbide Tooth Coring Bit

USCS/ASTM
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Remarks and Datum Used:

Fax: (206) 624-2839
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Sheet 1 of 2
Well #:

Project:
Project #:
Location:
Client:
Start Date & Time:
Finish Date & Time:
Contractor:
Operator:

Easting:
Monument:
Northing:
Drill Rig Type:
Method:
Casing ID:
Boring ID:
Bit Type:
Logged By: Screen:

Grout:
Seal:
Filter Pack:
Total Depth:
MP Elevation:
Ground Elevation:
Stick Up:

&
 N

um
be

r Soil and Rock Description

Classification Scheme:

Boring/Well Log

& Samples

(0.0-4.0),(0.0-3.5) SM: SILTY SAND, light brown,
fine, medium dense, moist. 20% silt. Trace, sub
rounded, equant, fine gravel with brick fragments.
No odor or visible contamination.

(4.0-11.0),(3.5-9.5) SM: SILTY SAND, light brown,
coarse, sub rounded, equant, medium dense, moist.
 30% silt. Trace, sub rounded, equant, fine gravel.
No odor or visible contamination.

(11.0-12.0),(9.5-10.4) ML: SILT, gray, medium stiff,
slow dilatency, no plasticity, moist. No odor or
visible contamination.

(12.0-19.0),(10.4-16.5) SP: POORLY GRADED
SAND, light brown, coarse, sub rounded, equant,
loose, wet. 15% sub rounded, equant, fine to coarse
 gravel. 10% silt. No odor or visible contamination.

0-5

5-10

10-15

15-20

12 in. diameter
manhole cover
with concrete
pad from 0-1 ft-
bgs.

Boring at 30
degrees from
vertical.
Samples
collected at
vertical interval.

Bentonite chip
seal from 1-5
ft-bgs.

10/20 silica
sand pack from
 7-25 ft-bgs.

2 in. sch. 40
PVC riser from
0-9 ft-bgs.

2 in. sch. 40
PVC screen
from 9-24 ft-
bgs.
Sample 2B-W-
46-10-12
taken. TPH:
2.665 mg/kg.

Sample 2B-W-
46-12-14
taken. TPH:
41.05 mg/kg.

Sample 2B-W-
46-14-16
taken. TPH:
2.63 mg/kg.

100

40

100

100

C-1

C-2

C-3

C-4

2B-W-46

Skykomish
01140-204-0320

Skykomish, WA
BNSF

11/11/08 1200
11/11/08 1300

Boart Longyear Inc.
Brian Owens

Flush Mount
258697.832 1510811.78

Spider Sonic
Rotosonic

2 in.
6 in.

Carbide Tooth Coring Bit
J. Waknitz

-
935.68 ft.

935.28 ft.
25 ft.

-
Bentonite Chips
-
2-in. Sch. 40 PVC from 9-24 ft-bgs

First depth interval angle depth.

Second depth interval corrected to vertical depth.

ft-bgs = feet below ground surface

sch. = schedule

USCS/ASTM
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Remarks and Datum Used:
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Sheet 2 of 2
Well #:

Project:
Project #:
Location:
Client:
Start Date & Time:
Finish Date & Time:
Contractor:
Operator:

Easting:
Monument:
Northing:
Drill Rig Type:
Method:
Casing ID:
Boring ID:
Bit Type:
Logged By: Screen:

Grout:
Seal:
Filter Pack:
Total Depth:
MP Elevation:
Ground Elevation:
Stick Up:

&
 N

um
be

r Soil and Rock Description

Classification Scheme:

Boring/Well Log

& Samples

(19.0-20.0),(16.5-17.3) ML: SILT, gray, medium stiff,
 slow dilatency, no plasticity, wet. No odor or visible
contamination.

(20.0-21.0),(17.3-18.1) BOULDER, gray, wet.

(21.0-25.0),(18.1-21.7) SP: POORLY GRADED
SAND WITH GRAVEL, brown, medium, sub
angular, equant, loose, wet. 20% sub rounded,
equant cobbles up to 4" in diameter. 10% sub
rounded, equant, fine gravel. 5% sub rounded,
equant, coarse gravel. No odor or visible
contamination.

20-25

2 in. PVC end
cap from 24-
24.3 ft-bgs.

Sample 2B-W-
46-16-18
taken. TPH:
2.62 mg/kg.

100C-5

2B-W-46

Skykomish
01140-204-0320

Skykomish, WA
BNSF

11/11/08 1200
11/11/08 1300

Boart Longyear Inc.
Brian Owens

Flush Mount
258697.832 1510811.78

Spider Sonic
Rotosonic

2 in.
6 in.

Carbide Tooth Coring Bit
J. Waknitz

-
935.68 ft.

935.28 ft.
25 ft.

-
Bentonite Chips
-
2-in. Sch. 40 PVC from 9-24 ft-bgs

First depth interval angle depth.

Second depth interval corrected to vertical depth.

ft-bgs = feet below ground surface

sch. = schedule

USCS/ASTM



 

 
  December 2008 P:\DOCS\BNSF\Skykomish\2009 EDR\Appendix B\2009 

EDR Appendix B -  FMC GW Evaluation.doc 

Appendix B 
 
Evaluation of Groundwater Flow Conditions in the Former Maloney 
Creek Zone  
 



 

 
  December 2008 P:\DOCS\BNSF\Skykomish\2009 EDR\Appendix B\2009 

EDR Appendix B -  FMC GW Evaluation.doc 

B1. Evaluation of Groundwater Flow Conditions in the Former 
Maloney Creek Zone 

BNSF has performed a hydrogeologic investigation of the Former Maloney Creek Zone (FMCZ). This 
investigation was performed in accordance with the Remedial Design Investigation Work Plan (ENSR, 2007) 
to allow a better understanding of groundwater flow in the Former Maloney Creek Zone (FMCZ); specifically, 
to determine if groundwater exceeding the FMCZ cleanup level (CUL) of 208 µg/L NWTPH-Dx flows from 
the Railyard Zone (RYZ) into the FMCZ.  

The Cleanup Action Plan (CAP) (Ecology, 2007) requires BNSF to implement groundwater containment and 
remediation measures 25 feet north of the RYZ/FMCZ boundary if 1) it is determined that groundwater is 
flowing from the RYZ into the FMCZ and 2) this groundwater contains total petroleum hydrocarbons (TPH) 
at concentrations exceeding the CUL, contains free product, or petroleum hydrocarbon sheen1.  

Based on the findings of the investigation and these criteria, BNSF has concluded that groundwater does 
appear to flow into a small section of the FMCZ from the RYZ during some monitoring events.   
Groundwater samples collected from these wells contained TPH at concentrations exceeding the CUL 
during some monitoring events (the detected TPH concentrations in these wells have varied between ND 
and 708 µg/L NWTPH-Dx), but only marginally during one event when groundwater was flowing from the 
RYZ towards the FMCZ.   

 

B1.1 Investigation Methodology 
BNSF measured fluid levels in all wells and piezometers in the vicinity of the RYZ/FMCZ boundary monthly 
between November 2007 and September 2008. These fluid level data (Table 1) were used to prepare 
potentiometric surface elevation maps (Figures 1 through 10). The potentiometric surface elevation maps 
were used to determine groundwater flow directions in the vicinity of the RYZ/FMCZ boundary at the time of 
each gauging event and evaluate potential changes in groundwater flow direction and gradient over time. 
Specifically, the data from each gauging event were carefully reviewed to evaluate the potential for 
groundwater flow from the RYZ into the FMCZ.  Groundwater monitoring data collected from wells in the 
vicinity of the FMCZ in March and September 2008 were used to evaluate if TPH concentrations exceeded 
the CUL.  

B2.1 Results and Conclusions 
The potentiometric surface maps indicate that groundwater flows north or northwest from the FMCZ to the 
RYZ during most monitoring events. However, groundwater apparently flows from the RYZ towards a 
section of the FMCZ during the March 2008 and September 2008 monitoring events; this section comprises 
part of the eastern portion of the FMCZ. The potentiometric surface maps prepared using gauging data from 
March 2008 and September 2008 (Figures 4 and 10) indicate that groundwater appears to be flowing 
towards portions of FMCZ in the vicinity of RYZ monitoring wells 2A-W-10, MW-3, and MW-4 and FMCZ 
piezometers 2B-W-11 and 2B-W-12. The interpreted inflow zones are shown on each figure. These inflow 

                                                      

1 CAP Section 4.1.6 states that “Groundwater entering the FMC Zone from either the Railyard Zone or the SDZ and flowing 
toward the FMC Zone must be remediated to a petroleum concentration of 208 µg/L NWTPH-DX and absence of sheen 
or free product. This will be measured at least 25 feet from of the boundary of the FMC Zone…BNSF will implement 
groundwater containment and remediation measures along the north of BNSF’s railyard facility property boundary where 
soil petroleum concentrations exceed 3,400 mg/kg NWTPH-DX and, if necessary, along a line 25 feet north of the FMC 
and Railyard Zone boundary, with the length to be determined by required hydrogeologic investigations.”   
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zones are approximately 100-feet long during each gauging event; however they are not coincident and the 
aggregate zone length is interpreted to be 180 feet.  

The March 2008 gauging event shows that there is a groundwater divide on the railyard approximately 40 
feet north of the FMCZ/RYZ boundary.  Groundwater north of the divide flows away from the boundary and 
groundwater south of the divide flows towards the boundary. 

RYZ monitoring well analytical data collected from 2002 to 2008 are summarized in Table B-2. These data 
indicate that TPH groundwater concentrations have at times exceeded the CUL within parts of the RYZ.   
Groundwater samples have not been collected from the FMCZ piezometers. Samples collected from RYZ 
monitoring wells 2A-W-10, MW-3, and MW-4 are therefore representative of groundwater quality in the 
immediate vicinity of the FMCZ.  MW-4 is located in the inflow zone approximately 25 feet north of the 
RYZ/FMCZ boundary and is a suitable location for evaluating the quality of groundwater flowing from the 
RYZ into the FMCZ.   

Analytical data from the MW-4 sample collected in March 2008 showed that TPH concentrations were below 
the CUL.  Therefore, groundwater flowing from the RYZ towards the FMCZ during this event did not exceed 
the CUL. The September 2008 potentiometric surface map (Figure 10) shows that the groundwater 
generally flows to the northwest in the RYZ and FMCZ. However, there appears to be a slight groundwater 
divide in the southeast corner of the gauged area, with MW-3 approximately located at the divide. This 
divide appears to result in groundwater locally flowing from the RYZ towards the FMCZ in the easternmost 
100 feet of the FMCZ. The flow gradient along this 100-foot section was low (6 x 10-3) and this flow direction 
is not seen elsewhere along the RYZ/FMCZ boundary.  Petroleum hydrocarbons were not detected in the 
March 2008 groundwater sample collected from MW-3; the September 2008 groundwater sample had a 
detected (currently unvalidated) concentration of 245 µg/L NWTPH-Dx, which is marginally above the CUL. 
Data collected from MW-3 between 2002 and 2008 indicates that concentrations exceeded the CUL in six of 
the eight events with a maximum concentration of 433 µg/L NWTPH-Dx.  Fluid levels were not recorded 
when these samples were collected, therefore it is unknown whether or not groundwater in this area was 
flowing from the RYZ towards the FMCZ. 

In summary, the investigation has shown that groundwater appeared to flow from the RYZ into the eastern 
section of the FMCZ during two of the ten monthly gauging events (approximately 20 percent of the time); 
however, analytical data collected since 2007 demonstrate that petroleum hydrocarbon concentrations 
typically do not appear to exceed the CUL in the influent groundwater, though sometimes the influent 
groundwater concentration may slightly exceed the CUL.  
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Table B-1     Potentiometric, Surface Water, and Product Thicknesses 
— November 2007 to September 2008

Well ID Date
TOC Elevation 

(feet above 
MSL)

DTW from 
TOC (feet)

Corrected 
DTW from 
TOC (feet)

Outside PVC-
DTW (feet)

DTP from TOC 
(feet)

Potentiometric 
Elevation 
(ft-msl)

Product

1B-W-1 11/15/2007 935.52 9.69 925.83
2A-W-10 11/15/2007 937.93 8.28 929.65
2A-W-11 11/15/2007 933.59 5.53 928.06
2A-W-2 11/15/2007 935.55 9.75 925.80
2A-W-3 11/15/2007 934.43 9.04 925.39
2A-W-4 11/15/2007 938.21 9.42 928.79
2A-W-5 11/15/2007 939.47 11.8 927.67
2A-W-7 11/15/2007 940.59 9.77 930.82
2A-W-9 11/15/2007 936.58 7.93 928.65
2B-B-21 11/15/2007 3.33 -3.33
2B-W-11 11/15/2007 930.71 0.99 0.8 929.72
2B-W-12 11/15/2007 933.48 3.93 3.81 3.75 929.67
2B-W-13 11/15/2007 932.52 3.41 3.18 929.11
2B-W-14 11/15/2007 931.25 3.35 3.25 927.90
2B-W-15 11/15/2007 931.74 3.54 2.77 928.20
2B-W-19 11/15/2007 935.25 5.36 929.89
2B-W-21 11/15/2007 935.81 7.31 928.50
2B-W-30 11/15/2007 936.6 9.81 926.79
2B-W-32 11/15/2007 935.45 6.12 929.33
2B-W-33 11/15/2007 938.28 8.01 6.5 930.27
2B-W-4 11/15/2007 931.03 1.7 929.33
MW-1 11/15/2007 939.2 11.91 927.29
MW-10 11/15/2007 938.34 11.57 926.77
MW-11 11/15/2007 939.2 12.67 926.53
MW-12 11/15/2007 931.45 3.3 928.15
MW-13 11/15/2007 934.93 7.86 927.07
MW-14 11/15/2007 936.49 10.01 926.48
MW-15 11/15/2007 936.8 11.45 925.35
MW-17 11/15/2007 939.11 10.63 928.48
MW-18 11/15/2007 940.68 13.45 927.23
MW-19 11/15/2007 932.55 10.11 922.44
MW-2 11/15/2007 939.2 11.06 928.14
MW-3 11/15/2007 938.03 8.23 929.80
MW-39 11/15/2007 936.21 7.38 928.83
MW-4 11/15/2007 936.95 7.11 929.84
MW-40 11/15/2007 936.52 10.89 925.63
MW 5 11/15/2007 933 36 4 97 928 39MW-5 11/15/2007 933.36 4.97 928.39
MW-7 11/15/2007 936.89 11.08 925.81
MW-9 11/15/2007 937.53 11.27 926.26

1B-W-1 12/13/2007 935.52 10.09 925.43 Trace
2A-W-10 12/13/2007 937.93 8.83 929.10
2A-W-11 12/13/2007 933.59 7.86 7.86 925.73 Trace
2A-W-2 12/13/2007 935.55 10.29 925.26
2A-W-22 12/13/2007 935.32 9.81 925.51
2A-W-3 12/13/2007 934.43 9.95 9.95 924.48 Trace
2A-W-4 12/13/2007 938.21 10.04 10.04 928.17 Trace
2A-W-5 12/13/2007 939.47 10.63 928.84
2A-W-7 12/13/2007 940.59 10.89 929.70
2A-W-9 12/13/2007 936.58 8.69 927.89
2B-B-21 12/13/2007 NM NM
2B-W-11 12/13/2007 930.71 1.24 929.47
2B-W-12 12/13/2007 933.48 4.34 4.21 929.27
2B-W-13 12/13/2007 932.52 3.81 928.71
2B-W-14 12/13/2007 931.25 2.78 928.47
2B-W-15 12/13/2007 931.74 NM NM
2B-W-19 12/13/2007 935.25 5.49 929.76
2B-W-21 12/13/2007 935.81 7.87 927.94
2B-W-30 12/13/2007 936.6 10.19 926.41
2B-W-32 12/13/2007 935.45 6.29 929.16
2B-W-33 12/13/2007 938.28 8.24 930.04
2B-W-4 12/13/2007 931.03 1.91 929.12
MW-1 12/13/2007 939.2 11.67 927.53
MW-10 12/13/2007 938.34 11.82 926.52
MW-11 12/13/2007 939.2 12.74 926.46
MW-12 12/13/2007 931.45 4.95 926.50
MW-13 12/13/2007 934.93 9.19 925.74
MW-14 12/13/2007 936.49 11.12 925.37
MW-15 12/13/2007 936.8 12.34 924.46
MW-17 12/13/2007 939.11 10.79 10.79 928.32 Trace
MW-18 12/13/2007 940.68 13.67 927.01
MW-19 12/13/2007 932.55 10.72 921.83
MW-2 12/13/2007 939.2 11.14 928.06
MW-3 12/13/2007 938.03 8.73 929.30
MW-39 12/13/2007 936.21 7.98 928.23
MW-4 12/13/2007 936.95 7.58 929.37
MW-40 12/13/2007 936.52 11.79 924.73
MW-5 12/13/2007 933.36 5.74 927.62
MW-7 12/13/2007 936.89 12.1 924.79
MW-9 12/13/2007 937.53 11.77 925.76
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Table B-1     Potentiometric, Surface Water, and Product Thicknesses 
— November 2007 to September 2008

Well ID Date
TOC Elevation 

(feet above 
MSL)

DTW from 
TOC (feet)

Corrected 
DTW from 
TOC (feet)

Outside PVC-
DTW (feet)

DTP from TOC 
(feet)

Potentiometric 
Elevation 
(ft-msl)

Product

1B-W-1 1/1/2008 935.52 9.7 925.82
2A-W-10 1/1/2008 937.93 8.48 929.45
2A-W-11 1/1/2008 933.59 5.94 927.65
2A-W-2 1/1/2008 935.55 9.71 925.84
2A-W-22 1/1/2008 935.32 NM NM
2A-W-3 1/1/2008 934.43 9.15 925.28
2A-W-4 1/1/2008 938.21 NM NM
2A-W-5 1/1/2008 939.47 11.87 927.60
2A-W-7 1/1/2008 940.59 NM NM
2A-W-9 1/1/2008 936.58 8.2 928.38
2B-B-21 1/1/2008 NM NM2B B 21 1/1/2008 NM NM
2B-W-11 1/1/2008 930.71 1.02 0.08 929.69
2B-W-12 1/1/2008 933.48 4.02 3.90 929.58
2B-W-13 1/1/2008 932.52 3.59 928.93
2B-W-14 1/1/2008 931.25 2.38 928.87
2B-W-15 1/1/2008 931.74 4.02 927.72
2B-W-19 1/1/2008 935.25 5.6 929.65
2B-W-21 1/1/2008 935.81 NM NM
2B-W-30 1/1/2008 936.6 9.87 926.73
2B-W-32 1/1/2008 935.45 6.3 929.15
2B-W-33 1/1/2008 938.28 7.58 930.70
2B-W-4 1/1/2008 931.03 1.85 929.18
MW-1 1/1/2008 939.2 11.91 927.29
MW-10 1/1/2008 938.34 NM NM
MW-11 1/1/2008 939.2 NM NM
MW-12 1/1/2008 931.45 3.71 927.74
MW-13 1/1/2008 934.93 8.02 926.91
MW-14 1/1/2008 936.49 10.16 926.33
MW-15 1/1/2008 936.8 11.48 925.32
MW-17 1/1/2008 939.11 10.7 10.79 928.32
MW-18 1/1/2008 940.68 13.62 927.06
MW-19 1/1/2008 932.55 NM NM
MW-2 1/1/2008 939.2 11.44 927.76
MW-3 1/1/2008 938.03 8.46 929.57
MW-39 1/1/2008 936.21 7.55 928.66
MW-4 1/1/2008 936.95 7.26 929.69
MW 40 1/1/2008 936 52 10 95 925 57MW-40 1/1/2008 936.52 10.95 925.57
MW-5 1/1/2008 933.36 5.24 928.12
MW-7 1/1/2008 936.89 11.22 925.67
MW-9 1/1/2008 937.53 11.3 926.23

1B-W-1 3/24/2008 935.52 9.36 926.16 Trace
2A-W-10 3/24/2008 937.93 8.19 929.74
2A-W-11 3/24/2008 933.59 5.75 927.84 Trace
2A-W-2 3/24/2008 935.55 9.49 926.06
2A-W-22 3/24/2008 935.32 9.67 925.65
2A-W-3 3/24/2008 934.43 8.86 925.57 Trace
2A-W-4 3/24/2008 938.21 9.13 929.08 Heavy Trace
2A-W-5 3/24/2008 939.47 11.5 927.97
2A-W-7 3/24/2008 940.59 10.79 929.80
2A-W-9 3/24/2008 936.58 8.02 928.56
2B-B-21 3/24/2008 NM NM
2B-W-11 3/24/2008 930.71 0.8 0.75 929.91
2B-W-12 3/24/2008 933.48 3.82 3.71 3.6 929.77
2B-W-13 3/24/2008 932.52 3.42 3.14 929.10
2B-W-14 3/24/2008 931.25 2.14 2.14 929.11
2B-W-15 3/24/2008 931.74 3.95 2.51 927.79
2B-W-19 3/24/2008 935.25 5.36 929.89
2B-W-21 3/24/2008 935.81 7.27 928.54
2B-W-30 3/24/2008 936.6 9.56 927.04
2B-W-32 3/24/2008 935.45 6.05 929.40
2B-W-33 3/24/2008 938.28 7.41 930.87
2B-W-4 3/24/2008 931.03 1.62 929.41
MW-1 3/24/2008 939.2 11.59 927.61
MW-10 3/24/2008 938.34 11.35 926.99
MW-11 3/24/2008 939.2 12.79 926.41
MW-12 3/24/2008 931.45 3.65 927.80
MW-13 3/24/2008 934.93 8.02 926.91
MW-14 3/24/2008 936.49 10.06 926.43
MW-15 3/24/2008 936.8 11.27 925.53
MW-17 3/24/2008 939.11 10.28 928.83 Trace
MW-18 3/24/2008 940.68 13.27 927.41
MW-19 3/24/2008 932.55 9.94 922.61
MW-2 3/24/2008 939.2 11.06 928.14
MW-3 3/24/2008 938.03 7.45 930.58
MW-39 3/24/2008 936.21 7.32 928.89 Trace
MW-4 3/24/2008 936.95 6.8 930.15
MW-40 3/24/2008 936.52 10.75 925.77
MW-5 3/24/2008 933.36 5.04 928.32
MW-7 3/24/2008 936.89 10.87 926.02 Trace
MW-9 3/24/2008 937.53 11.01 926.52
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Table B-1     Potentiometric, Surface Water, and Product Thicknesses 
— November 2007 to September 2008

Well ID Date
TOC Elevation 

(feet above 
MSL)

DTW from 
TOC (feet)

Corrected 
DTW from 
TOC (feet)

Outside PVC-
DTW (feet)

DTP from TOC 
(feet)

Potentiometric 
Elevation 
(ft-msl)

Product

1B-W-1 4/30/2008 935.52 10.09 925.43 Trace
2A-W-10 4/30/2008 937.93 8.42 929.51
2A-W-11 4/30/2008 933.59 6.23 927.36 Trace
2A-W-2 4/30/2008
2A-W-22 4/30/2008 935.32 9.79 925.53
2A-W-3 4/30/2008 934.43 9.5 924.93 Trace
2A-W-4 4/30/2008 938.21 9.9 928.31 Heavy Trace
2A-W-5 4/30/2008 939.47 12.13 927.34
2A-W-7 4/30/2008 940.59 10.8 929.79
2A-W-9 4/30/2008 936.58 8.47 928.11
2B-B-21 4/30/2008 4.05 -4.05

Well Abandoned

2B B 21 4/30/2008 4.05 4.05
2B-W-11 4/30/2008 930.71 0.91 0.75 929.80
2B-W-12 4/30/2008 933.48 3.98 3.86 3.75 929.62
2B-W-13 4/30/2008 932.52 3.64 3.19 928.88
2B-W-14 4/30/2008 931.25 2.33 2 928.92
2B-W-15 4/30/2008 931.74 4.5 2.6 927.24
2B-W-19 4/30/2008 935.25 5.31 929.94
2B-W-21 4/30/2008 935.81 7.48 928.33
2B-W-30 4/30/2008 936.6 10.23 926.37
2B-W-32 4/30/2008 935.45 6.1 929.35
2B-W-33 4/30/2008 938.28 7.71 930.57
2B-W-4 4/30/2008 931.03 1.68 929.35
MW-1 4/30/2008 939.2 11.62 927.58
MW-10 4/30/2008 938.34 11.95 926.39
MW-11 4/30/2008 939.2 12.87 926.33
MW-12 4/30/2008 931.45 4.18 927.27
MW-13 4/30/2008 934.93 8.45 926.48
MW-14 4/30/2008 936.49 10.52 925.97
MW-15 4/30/2008 936.8 11.8 925.00
MW-17 4/30/2008 939.11 10.85 928.26
MW-18 4/30/2008 940.68 13.74 926.94
MW-19 4/30/2008
MW-2 4/30/2008 939.2 11.03 928.17
MW-3 4/30/2008 938.03 8.02 930.01
MW-39 4/30/2008 936.21 7.53 928.68 Trace
MW-4 4/30/2008 936.95 7.12 929.83
MW 40 4/30/2008 936 52 11 29 925 23

Well Abandoned

MW-40 4/30/2008 936.52 11.29 925.23
MW-5 4/30/2008 933.36 5.52 927.84
MW-7 4/30/2008 936.89 11.48 925.41
MW-9 4/30/2008 937.53 11.73 925.80

1B-W-1 5/29/2008
2A-W-10 5/29/2008 937.93 8.48 929.45
2A-W-11 5/29/2008 933.59 6.33 927.26 Heavy Trace
2A-W-22 5/29/2008
2A-W-3 5/29/2008 934.43 9.33 925.10 Trace
2A-W-4 5/29/2008 938.21 NM NM
2A-W-5 5/29/2008 939.47 11.32 928.15
2A-W-7 5/29/2008 940.59 9.19 931.40
2A-W-9 5/29/2008 936.58 8.6 927.98
2B-B-21 5/29/2008 4.45 -4.45
2B-W-11 5/29/2008 930.71 0.88 1.17 929.83
2B-W-12 5/29/2008 933.48 4 3.88 4.11 929.60
2B-W-13 5/29/2008 932.52 3.82 3.3 928.70
2B-W-14 5/29/2008 931.25 2.47 Dry 928.78
2B-W-15 5/29/2008 931.74 NM Dry NM
2B-W-19 5/29/2008 935.25 4.47 930.78
2B-W-21 5/29/2008 935.81 7.21 928.60
2B-W-30 5/29/2008 936.6 9.72 926.88
2B-W-32 5/29/2008 935.45 5.51 929.94
2B-W-33 5/29/2008 938.28 7.57 930.71
2B-W-4 5/29/2008 931.03 1.22 929.81
MW-1 5/29/2008 939.2 10.1 929.10

Well Abandoned

Well Abandoned

MW-10 5/29/2008 938.34 10.95 927.39
MW-11 5/29/2008 939.2 11.58 927.62
MW-12 5/29/2008 931.45 4.59 926.86
MW-13 5/29/2008 934.93 8.81 926.12
MW-14 5/29/2008 936.49 10.74 925.75
MW-15 5/29/2008 936.8 11.84 924.96
MW-17 5/29/2008 939.11 9.72 929.39 Trace
MW-18 5/29/2008 940.68 12.61 928.07
MW-2 5/29/2008 939.2 9.32 929.88
MW-3 5/29/2008 938.03 7.51 930.52
MW-39 5/29/2008 936.21 7.48 928.73 Trace
MW-4 5/29/2008 936.95 7.25 929.70
MW-40 5/29/2008 936.52 11.34 925.18
MW-5 5/29/2008 933.36 5.58 927.78
MW-7 5/29/2008 936.89 11.52 925.37 Trace
MW-9 5/29/2008 937.53 11.17 926.36
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Table B-1     Potentiometric, Surface Water, and Product Thicknesses 
— November 2007 to September 2008

Well ID Date
TOC Elevation 

(feet above 
MSL)

DTW from 
TOC (feet)

Corrected 
DTW from 
TOC (feet)

Outside PVC-
DTW (feet)

DTP from TOC 
(feet)

Potentiometric 
Elevation 
(ft-msl)

Product

2A-W-10 6/23/2008 937.93 8.83 929.10
2A-W-11 6/23/2008 933.59 7 926.59 Heavy Trace
2A-W-3 6/23/2008 934.43 10.05 924.38 Trace
2A-W-4 6/23/2008 938.21 NM NM
2A-W-5 6/23/2008 939.47 11.94 927.53
2A-W-7 6/23/2008 940.59 NM NM
2A-W-9 6/23/2008 936.58 9.09 927.49
2B-B-21 6/23/2008 5.13 -5.13
2B-W-11 6/23/2008 930.71 1.12 1.12 929.59
2B-W-12 6/23/2008 933.48 4.35 4.22 4.31 929.26
2B-W-13 6/23/2008 932.52 4.24 3.43 928.282B W 13 6/23/2008 932.52 4.24 3.43 928.28
2B-W-14 6/23/2008 931.25 3 Dry 928.25
2B-W-15 6/23/2008 931.74 NM Dry NM
2B-W-19 6/23/2008 935.25 5.1 930.15
2B-W-21 6/23/2008 935.81 7.71 928.10
2B-W-30 6/23/2008 936.6 10.43 926.17
2B-W-32 6/23/2008 935.45 6.01 929.44
2B-W-33 6/23/2008 938.28 8.19 930.09
2B-W-4 6/23/2008 931.03 1.67 929.36
MW-1 6/23/2008 939.2 10.94 928.26
MW-10 6/23/2008 938.34 11.68 926.66
MW-11 6/23/2008 939.2 12.41 926.79
MW-12 6/23/2008 931.45 5.27 926.18
MW-13 6/23/2008 934.93 9.42 925.51
MW-14 6/23/2008 936.49 11.35 925.14
MW-15 6/23/2008 936.8 12.52 924.28
MW-17 6/23/2008 937.15 9.55 927.60 Trace
MW-18 6/23/2008 940.68 13.36 927.32
MW-2 6/23/2008 939.2 10.23 928.97
MW-3 6/23/2008 938.03 8.31 929.72
MW-39 6/23/2008 936.21 7.98 928.23 Trace
MW-4 6/23/2008 936.95 7.52 929.43
MW-40 6/23/2008 936.52 12 924.52
MW-5 6/23/2008 933.36 6.08 927.28
MW-7 6/23/2008 936.89 12.27 924.62
MW-9 6/23/2008 937.53 11.85 925.68

2A W 10 7/24/2008 937 93 10 72 927 212A-W-10 7/24/2008 937.93 10.72 927.21
2A-W-11 7/24/2008 933.59 8.03 925.56 Heavy Trace
2A-W-3 7/24/2008 934.43 10.19 924.24 Trace
2A-W-4 7/24/2008 938.21 11.22 10.93 927.27 0.29
2A-W-5 7/24/2008 939.47 13.35 926.12
2A-W-7 7/24/2008 940.59 11.58 929.01
2A-W-9 7/24/2008 936.58 10.34 926.24
2B-B-21 7/24/2008 5.89 -5.89
2B-W-11 7/24/2008 930.71 3.03 Dry 927.68
2B-W-12 7/24/2008 933.48 6.29 6.10 Dry 927.38
2B-W-13 7/24/2008 932.52 5.9 Dry 926.62
2B-W-14 7/24/2008 931.25 4.71 Dry 926.54
2B-W-15 7/24/2008 931.74 NM NM
2B-W-19 7/24/2008 935.25 7.14 928.11
2B-W-21 7/24/2008 935.81 8.99 926.82
2B-W-30 7/24/2008 936.6 NM NM
2B-W-32 7/24/2008 935.45 7.65 927.80
2B-W-33 7/24/2008 938.28 10.56 927.72
2B-W-4 7/24/2008 931.03 3.29 927.74
MW-1 7/24/2008 939.2 12.63 926.57
MW-10 7/24/2008 938.34 12.95 925.39
MW-11 7/24/2008 939.2 13.8 925.40
MW-12 7/24/2008 931.45 6.16 925.29
MW-13 7/24/2008 934.93 10.14 924.79
MW-14 7/24/2008 936.49 11.95 924.54
MW-15 7/24/2008 936.8 12.84 923.96
MW-17 7/24/2008 937.15 10.9 926.25 Heavy Trace
MW-18 7/24/2008 940.68 14.81 925.87
MW-2 7/24/2008 939.2 12.2 927.00
MW-3 7/24/2008 938.03 10.42 927.61
MW-39 7/24/2008 936.21 9.45 926.76 Trace
MW-4 7/24/2008 936.95 9.49 927.46
MW-40 7/24/2008 936.52 12.41 924.11
MW-5 7/24/2008 933.36 7.26 926.10
MW-7 7/24/2008 936.89 12.63 924.26 Trace
MW-9 7/24/2008 937.53 12.98 924.55
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Table B-1     Potentiometric, Surface Water, and Product Thicknesses 
— November 2007 to September 2008

Well ID Date
TOC Elevation 

(feet above 
MSL)

DTW from 
TOC (feet)

Corrected 
DTW from 
TOC (feet)

Outside PVC-
DTW (feet)

DTP from TOC 
(feet)

Potentiometric 
Elevation 
(ft-msl)

Product

2A-W-10 8/27/2008 937.93 10.3 927.63
2A-W-11 8/27/2008 933.59 8.07 925.52 Heavy Trace
2A-W-3 8/27/2008 934.43 10.55 923.88 Trace
2A-W-4 8/27/2008 938.21 10.85 927.36 Heavy Trace
2A-W-5 8/27/2008 939.47 13.55 925.92
2A-W-7 8/27/2008 940.59 11.87 928.72
2A-W-9 8/27/2008 936.58 10.52 926.06
2B-B-21 8/27/2008 6.12 -6.12
2B-W-11 8/27/2008 930.71 2.83 1.15 927.88
2B-W-12 8/27/2008 933.47 5.8 5.63 4.46 927.84
2B-W-13 8/27/2008 932.52 5.97 Dry 926.552B W 13 8/27/2008 932.52 5.97 Dry 926.55
2B-W-14 8/27/2008 931.25 4.8 Dry 926.45
2B-W-15 8/27/2008 931.74 4.3 Dry 927.44
2B-W-19 8/27/2008 935.25 7.35 927.90
2B-W-21 8/27/2008 935.81 9.22 926.59
2B-W-30 8/27/2008 936.6 11.51 925.09
2B-W-32 8/27/2008 935.45 7.93 927.52
2B-W-33 8/27/2008 938.28 10.12 928.16
2B-W-4 8/27/2008 931.03 3.52 927.51
MW-1 8/27/2008 939.2 13.02 926.18
MW-10 8/27/2008 938.34 12.9 925.44
MW-11 8/27/2008 939.2 13.84 925.36
MW-12 8/27/2008 931.45 6.26 925.19
MW-13 8/27/2008 934.93 10.3 924.63
MW-14 8/27/2008 936.49 12.27 924.22
MW-15 8/27/2008 936.8 13.34 923.46
MW-17 8/27/2008 939.11 NM NM
MW-18 8/27/2008 940.68 14.91 925.77
MW-2 8/27/2008 939.2 12.65 926.55
MW-3 8/27/2008 938.03 8.27 929.76
MW-39 8/27/2008 936.21 9.63 926.58 Trace
MW-4 8/27/2008 936.95 9.48 927.47
MW-40 8/27/2008 936.52 12.9 923.62
MW-5 8/27/2008 933.36 7.47 925.89
MW-7 8/27/2008 936.89 12.87 924.02
MW-9 8/27/2008 937.53 12.49 925.04

2A W 10 9/22/2008 937 93 11 96 925 972A-W-10 9/22/2008 937.93 11.96 925.97
2A-W-11 9/22/2008 933.59 8.79 924.80 Heavy Trace
2A-W-3 9/22/2008 934.43 11.68 922.75 Trace
2A-W-4 9/22/2008 938.21 11.55 926.66
2A-W-5 9/22/2008 939.47 14.3 925.17
2A-W-7 9/22/2008 940.59 12.39 928.20
2A-W-9 9/22/2008 936.58 11.39 925.19
2B-B-21 9/22/2008 6.8 -6.80
2B-W-11 9/22/2008 930.71 4.39 1.15 926.32
2B-W-12 9/22/2008 933.47 7.7 7.47 4.46 926.00
2B-W-13 9/22/2008 932.52 7.04 Dry 925.48
2B-W-14 9/22/2008 931.25 5.7 Dry 925.55
2B-W-15 9/22/2008 931.74 7.21 Dry 924.53
2B-W-19 9/22/2008 935.25 8.32 926.93
2B-W-21 9/22/2008 935.81 10 925.81
2B-W-30 9/22/2008 936.6 12.26 924.34
2B-W-32 9/22/2008 935.45 8.82 926.63
2B-W-33 9/22/2008 938.28 11.81 926.47
2B-W-4 9/22/2008 931.03 4.49 926.54
MW-1 9/22/2008 939.2 13.59 925.61
MW-10 9/22/2008 938.34 13.65 924.69
MW-11 9/22/2008 939.2 14.46 924.74
MW-12 9/22/2008 931.45 6.95 924.50
MW-13 9/22/2008 934.93 10.99 923.94
MW-14 9/22/2008 936.49 12.95 923.54
MW-15 9/22/2008 936.8 14.19 922.61
MW-17 9/22/2008 939.11 NM NM
MW-18 9/22/2008 940.68 15.63 925.05
MW-2 9/22/2008 939.2 13.28 925.92
MW-3 9/22/2008 938.03 11.19 926.84
MW-39 9/22/2008 936.21 10.33 925.88 Trace
MW-4 9/22/2008 936.95 10.72 926.23
MW-40 9/22/2008 936.52 13.71 922.81
MW-5 9/22/2008 933.36 8.25 925.11
MW-7 9/22/2008 936.89 13.88 923.01
MW-9 9/22/2008 937.53 13.49 924.04
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Table B-2    Total Petroleum Hydrocarbon Results in Groundwater

Analytical Method NWTPH-Dx NWTPH-Dx NWTPH-Dx
Chemical Name Diesel Lube Oil TPH (Calculated)

Unit µg/L µg/L µg/L

Location ID Sample ID Sample Date Sample 
Type

Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL

1B-W-1 1B-W-1-0103 1/15/2003 N ND 110 110 458 54 54 513
1B-W-1 1B-W-1-0505 5/12/2005 N 140 J 90 500 748 26 250 888
1B-W-1 1B-W-1-0805 9/1/2005 N 140 J 85.7 476 732 61.9 238 872
1B-W-1 1B-W-1-1105 12/2/2005 N 313 J 85.7 476 1560 61.9 238 1873
1B-W-1 1B-W-1-0206 2/23/2006 N 526 J 84.9 472 3400 61.3 236 3926
1B-W-1 1B-W-1-0506 5/23/2006 N ND 84.9 472 942 J 61.3 236 984.45
1B-W-1 1B-W-1-1106 11/29/2006 N 812 J 84.9 472 3570 J 37.7 236 4382
1B-W-1 1B-W-1-0707 7/31/2007 N 141 J 84.9 472 478 37.7 236 619
1B-W-1 1B-W-1-0308 3/25/2008 N 859 84.9 472 3180 37.7 236 4039859 8 9 3 80 3 36 039
2A-W-10 2A-W-110-0102 1/21/2002 FD ND 20 250 ND 500 500 260
2A-W-10 2A-W-10-0102 1/21/2002 N ND 20 250 ND 500 500 260
2A-W-10 2A-W-10-0103 1/15/2003 N 125 54 54 ND 110 110 180
2A-W-10 2A-W-10-0505 5/12/2005 N 313 26 250 266 J 90 500 579
2A-W-10 2A-W-10-0805 9/1/2005 N ND 63.7 245 176 J 88.2 490 207.85
2A-W-10 2A-W-10-1105 12/2/2005 N 330 J 61.9 238 341 J 85.7 476 671
2A-W-10 2A-W-10-0206 2/22/2006 N 371 61.3 236 ND 84.9 472 413.45
2A-W-10 2A-W-10-0506 5/24/2006 N 274 62.5 240 ND 86.5 481 317.25
2A-W-10 2A-W-10-1106 11/30/2006 N 446 J 9.05 238 212 J 86.7 476 658
2A-W-10 2A-W-10-0707 7/31/2007 N 322 J 37.7 236 95.5 J 84.9 472 417.5
2A-W-10 2A-W-10-0308 3/25/2008 N 136 J 37.7 236 245 J 84.9 472 381
2A-W-11 2A-W-11-0102 1/21/2002 N ND 20 250 ND 500 500 260
2A-W-11 2A-W-11-0103 1/15/2003 N 1090 54 54 375 110 110 1465
2A-W-11 2A-W-11-0505 5/12/2005 N 990 26 250 671 90 500 1661
2A-W-11 2A-W-11-0805 9/1/2005 N ND 63.7 245 183 J 88.2 490 214.85
2A-W-11 2A-W-11-1105 12/1/2005 N 1590 J 61.9 238 673 J 85.7 476 2263
2A-W-11 2A-W-11-0206 2/23/2006 N 815 J 61.3 236 ND 84.9 472 857.45
2A-W-11 2A-W-11-0506 5/25/2006 N 380 61.9 238 ND 85.7 476 422.85
2A-W-11 2A-W-11-1106 11/30/2006 N 434 J 9.05 238 312 J 86.7 476 746
2A-W-11 2A-W-11-0707 7/31/2007 N 884 J 37.7 236 1120 J 84.9 472 2004
2A-W-11 2A-W-11-0308 3/24/2008 N 675 37.7 236 473 84.9 472 1148
2A-W-9 2A-W-9EC 1/18/2002 FSp 250 140 NA 250
2A-W-9 2A-W-9-0102 1/18/2002 N 540 20 250 ND 500 500 790
2A-W-9 2A-W-9-0103 1/15/2003 N 464 54 54 292 110 110 756
2A-W-9 2A-W-9-0505 5/12/2005 N 563 26 250 210 J 90 500 773
2A-W-9 2D-W-9-0805 9/1/2005 FD ND 63.7 245 ND 88.2 490 75.95
2A-W-9 2A-W-9-0805 9/1/2005 N ND 63.7 245 ND 88.2 490 75.95
2A-W-9 2A-W-9-1105 12/2/2005 N 321 J 61.3 236 ND 84.9 472 363.45
2A-W-9 2A-W-9-0206 2/22/2006 N 590 61.3 236 ND 84.9 472 632.45
2A-W-9 2A-W-90-0206 2/22/2006 FD 600 61.3 236 ND 84.9 472 642.45
2A-W-9 2A-W-9-0506 5/24/2006 N 873 J 62.5 240 ND 86.5 481 916.25
2A-W-9 2A-W-9-1106 11/30/2006 N 999 J 9.05 238 277 J 86.7 476 1276
2A-W-9 2A-W-9-0707 7/31/2007 N 728 J 37.7 236 195 J 84.9 472 923
2A-W-9 2A-W-9-0308 3/25/2008 N 1030 37.7 236 598 84.9 472 1628
2B-W-4 2B-W-4-0102 1/21/2002 N ND 20 250 ND 500 500 260
2B-W-4 2B-W-40-0103 1/14/2003 FD 124 54 54 ND 110 110 179
2B-W-4 2B-W-4-0103 1/14/2003 N 138 54 54 183 110 110 321
2B-W-4 2B-W-14-0505 5/10/2005 FD 63.8 J 26 250 ND 90 500 108.8
2B-W-4 2B-W-4-0505 5/10/2005 N 64.9 J 26 250 ND 90 500 109.9
2B-W-4 2B-W-4-0805 9/1/2005 N ND 63.7 245 ND 88.2 490 75.95
2B-W-4 2B-W-4-1105 12/2/2005 N 176 J 61.9 238 92.4 J 85.7 476 268.4
2B-W-4 2B-W-4-0206 2/24/2006 N ND 62.5 240 ND 86.5 481 74.5
2B-W-4 2B-W-4-0506 5/25/2006 N ND 61.9 238 ND 85.7 476 73.8
2B-W-4 2B-W-4-1106 11/30/2006 N ND 9.22 243 ND 88.3 485 48.76
2B-W-4 2B-W-4-0707 7/31/2007 N ND 37.7 236 ND 84.9 472 61.3
2B-W-4 2B-W-4-0308 3/25/2008 N ND 37.7 236 ND 84.9 472 61.3
MW-3 MW-3-0102 1/17/2002 N ND 500 500 ND 20 250 260
MW-3 MW-3-0505 5/11/2005 N 206 J 90 500 132 J 26 250 338
MW-3 MW-3-0805 9/1/2005 N 116 J 86.5 481 121 J 62.5 240 237
MW-3 MW-3-1105 12/1/2005 N 206 J 85.7 476 227 J 61.9 238 433
MW-3 MW-3-0206 2/22/2006 N ND 84.9 472 ND 61.3 236 73.1
MW-3 MW-3-0506 5/25/2006 N ND 86.5 481 ND 62.5 240 74.5
MW-3 MW-3-1106 11/30/2006 N ND 86.7 476 257 J 9.05 238 300.35
MW-3 MW-3-0707 7/31/2007 N ND 84.9 472 130 J 37.7 236 172.45
MW-3 MW-3-0308 3/26/2008 N ND 84.9 472 ND 37.7 236 61.3
MW-4 MW-4-0102 1/17/2002 N ND 20 250 ND 500 500 260
MW-4 MW-4-0505 5/11/2005 N 124 J 26 250 115 J 90 500 239
MW-4 MW-4-0805 9/1/2005 N 147 J 61.9 238 ND 85.7 476 189.85
MW-4 MW-4-1105 12/1/2005 N 353 J 63.1 243 355 J 87.4 485 708
MW-4 MW-4-0206 2/22/2006 N ND 61.3 236 ND 84.9 472 73.1
MW-4 MW-4-0506 5/24/2006 N ND 61.9 238 ND 85.7 476 73.8
MW-4 MW-4-1106 11/30/2006 N 97.2 J 9.05 238 139 J 86.7 476 236.2
MW-4 MW-4-0707 7/31/2007 N ND 37.7 236 ND 84.9 472 61.3
MW-4 MW-4-0308 3/26/2008 N 81.2 J 38.5 240 119 J 86.5 481 200.2
MW-12 MW-12-0102 1/16/2002 N ND 20 250 ND 500 500 260
MW-12 MW-12A-0505 5/10/2005 FD 72 J 26 250 ND 90 500 117
MW-12 MW-12-0505 5/10/2005 N 65.4 J 26 250 ND 90 500 110.4
MW-12 MW-12-0805 9/1/2005 N ND 63.7 245 ND 88.2 490 75.95
MW-12 MW-12-1105 12/1/2005 N 158 J 61.3 236 105 J 84.9 472 263
MW-12 MW-12-0206 2/23/2006 N ND 61.3 236 ND 84.9 472 73.1
MW-12 MW-12-0506 5/25/2006 N ND 61.3 236 ND 84.9 472 73.1

P:\DOCS\BNSF\Skykomish\2009 EDR\Appendix B\Tables\Table 2 GW Results.xls
Table B-2

Page 1 of 2



Table B-2    Total Petroleum Hydrocarbon Results in Groundwater

Analytical Method NWTPH-Dx NWTPH-Dx NWTPH-Dx
Chemical Name Diesel Lube Oil TPH (Calculated)

Unit µg/L µg/L µg/L

Location ID Sample ID Sample Date Sample 
Type

Result & 
Qualifier MDL RDL Result & 

Qualifier MDL RDL

MW-12 MW-12-1106 11/30/2006 N 148 J 9.05 238 ND 86.7 476 191.35
MW-13 MW-13-0102 1/16/2002 N ND 20 250 ND 500 500 260
MW-13 MW-13-0505 5/10/2005 N 54.5 J 26 250 ND 90 500 99.5
MW-13 MW-13-0805 9/1/2005 N ND 61.9 238 ND 85.7 476 73.8
MW-13 MW-13-1105 12/1/2005 N 78.1 J 61.9 238 ND 85.7 476 120.95
MW-13 MW-13-0206 2/21/2006 N ND 62.5 240 ND 86.5 481 74.5
MW-13 MW-13-0506 5/24/2006 N ND 61.9 238 ND 85.7 476 73.8
MW-13 MW-13-1106 11/30/2006 N ND 9.05 238 ND 86.7 476 47.875
MW-19 MW-19-0102 1/17/2002 N ND 500 500 ND 20 250 260MW 19 MW 19 0102 1/17/2002 N ND 500 500 ND 20 250 260
MW-19 MW-19-0103 1/15/2003 N ND 110 110 57.2 54 54 112.2
MW-19 MW-19-0505 5/9/2005 N ND 90 500 55.4 J 26 250 100.4
MW-19 MW-119-0805 8/31/2005 FD ND 85.7 476 68.8 J 61.9 238 111.65
MW-19 MW-19-0805 8/31/2005 N ND 85.7 476 72.6 J 61.9 238 115.45
MW-19 MW-19-1105 12/2/2005 N ND 86.5 481 ND 62.5 240 74.5
MW-19 MW-19-0206 2/23/2006 N ND 86.5 481 ND 62.5 240 74.5
MW-19 MW-19-0506 5/23/2006 N ND 84.9 472 ND 61.3 236 73.1
MW-19 MW-19-1106 11/29/2006 N ND 86.7 476 ND 9.05 238 47.875
MW-19 MW-19-0707 7/31/2007 N ND 85.7 476 ND 38.1 238 61.9
MW-19 MW-19-0308 3/26/2008 N ND 84.9 472 38 J 37.7 236 80.45
MW-39 MW-39-0102 1/17/2002 N 520 20 250 ND 500 500 770
MW-39 MW-39-0103 1/14/2003 N 1070 54 54 356 110 110 1426
MW-39 MW-39-0505 5/11/2005 N 1120 26 250 450 J 90 500 1570
MW-39 MW-39-0805 8/31/2005 N 844 J 61.3 236 ND 84.9 472 886.45
MW-39 MW-39-1105 12/1/2005 N 1960 J 61.9 238 727 J 85.7 476 2687
MW-39 MW-39-0206 2/22/2006 N 712 J 61.3 236 ND 84.9 472 754.45
MW-39 MW-39-0506 5/24/2006 N 716 J 61.3 236 ND 84.9 472 758.45
MW-39 MW-39-1106 11/30/2006 N 566 J 9.13 240 240 J 87.5 481 806
MW-39 MW-39-0707 7/31/2007 N 681 J 37.7 236 380 J 84.9 472 1061
MW-39 MW-39-0308 3/26/2008 N 639 38.5 240 222 J 86.5 481 861

Notes:
N Normal Field SampleS p
FD Field Duplicate
FSp Field Split 
ND Not detected
J Estimated concentration
MDL Method Detection Limit
RDL Reporting Detection Limit

Total NWTPH-Dx concentration exceeds CUL 208 µg/L
Total NWTPH-Dx non-detected result exceeds CUL 208 µg/L

Bold TPH detected
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Memorandum 

Date:  February 16, 2009  

To: File  

From: M. Gardner  

Subject: Former Maloney Creek Hydraulic Barrier 

  

Distribution: M. Byers  H. Voges  S. Albano  M. Havighorst  

 W. Chen        
 
Background 
Review of groundwater monitoring data indicates that seasonal groundwater fluctuations may result in a 
temporary groundwater flow direction reversal in the eastern portion of the FMC.  Groundwater from the 
site may temporarily discharge to surface water in the FMC wetland during these flow reversal periods.  
A hydraulic barrier will be installed prevent discharge of site groundwater to the FMC surface water.  
The attached figure shows a proposed barrier configuration.  The hydraulic barrier’s physical properties, 
vertical limits and horizontal limits are provided below. 
 
Hydraulic Barrier Physical Properties 
The barrier may consist of 1) a compacted clay layer (Unified Soil Classification CL, USDA silty clay); 2) 
a geosynthetic clay liner (BentomatTM or equivalent); or 3) a layered combination of compacted clay and 
geosynthetic clay liner (GCL).  The barrier will have an in-place hydraulic conductivity less than or equal 
to 1x10-6 cm/sec.  
 
A compacted clay layer would be selected if material meeting the hydraulic conductivity requirements is 
available from a local borrow source.  AECOM will collect clay samples from local borrow sources.  The 
samples will be placed in molds and compacted to within 90 percent of maximum dry density as 
measured by Standard Proctor (ASTM D698).  The molds will then be tested for hydraulic conductivity 
using ASTM D 5084.   
 
A GCL alone or a combination of GCL and clay layer would be used if an acceptable clay source cannot 
be identified.  A GCL is a manufactured composite.  The composite can be engineered to meet the 
hydraulic conductivity requirement by itself, or when used in combination with a backfill material.  GCL 
materials are suited for various construction scenarios, including in-water installation, but are subject to 
damage from root penetration.  A GCL will be used by itself if wetland plantings can be modified such 
that potential root penetration would not likely result in a hydraulic conductivity greater than 1x10-6 
cm/sec.  This would likely preclude installation of woody plants, including alders.  A GCL in combination 
with a compacted clay layer would be used if selection and placement of wetland and buffer zone plants 
can not be effectively modified to avoid significant root penetration.  The clay layer would be placed in a 
12-inch maximum loose lift thickness and compacted to within 90 percent of its maximum dry density to 
ensure hydraulic performance.  Geosynthetic clay liner would be installed in accordance with the 
manufactures requirements.    
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Hydraulic Barrier Limits 
The hydraulic barrier will be installed as a continuous layer across the eastern 200 feet of the FMC 
excavation where flow reversal has been observed during groundwater monitoring.  The barrier will 
extend up the FMC’s northern bank to elevation 932.  This will put the barrier above the high 
groundwater table of 930 observed during groundwater monitoring in the area.  The barrier will extend 
south to the wetland boundary of the restored FMC.   
 
Mike Gardner, P.E.  
 
 
 
Attachment:  Drawing C-307 Former Maloney Creek East Wetlands Barrier Option 
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Appendix C 
 
2009 Conceptual Restoration Plan 
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