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NEAR SURFACE SOIL & GROUNDWATER 
QUALITY INVESTIGATION 

With Hazardous Building Materials Survey 
 

Sound Battery 
2310 East 11th Street 

Tacoma WA 98421 
County Tax Parcel Number 2275200770 

Date of Report:  September 7, 2011 
Date of Field Work:  July 18 & 19, 2011 

1.0 EXECUTIVE SUMMARY 

EnCo Environmental Corporation (EnCo) has completed the near surface soil sampling 
and limited groundwater sampling on the project site.  The work focused on near 
surface soil sampling with extended depth soil sampling at areas likely impacted from 
past land use practices as defined in this report.  Discrete groundwater samples were 
collected from two temporary groundwater monitoring wells that were installed and 
decommissioned on July 19th.  As defined in the EnCo Work Plan for this investigation, 
groundwater samples were not collected from the existing four groundwater monitoring 
wells that were installed by others in 1997. 
 
The work included sampling of 64 near surface soil assessment samples and 4 
background soil samples for a total of 68 soil samples collected at 31 discrete locations 
on the above-referenced property (project site) as depicted in APPENDIX A as FIGURE 
5 – SOIL & GROUNDWATER PROBE LOCATIONS.  The soil and groundwater 
samples were collected beneath impervious surfaces inside and outside the building. 
 
A total of 58 discrete soil samples of the 68 samples submitted and 2 discrete 
groundwater samples were submitted to a Washington accredited testing laboratory for 
analysis of pre-selected Chemicals of Concern (COCs) as presented in SECTION 13.0. 
 
Soil 
 
Two soil sample locations (4 discrete soil samples) were collected from an area that 
was assumed not affected from source(s) of the suspected or identified contamination.  
These samples were used for the purpose of establishing a background quality control 
check.  The background soil samples were collected from an area that has the same 
basic characteristics as the medium of concern at the project, has not been reportedly 
influenced by suspect or known releases from the site, and has not been influenced by 
releases from other localized human activities.  Specifically the background quality 
control check was used to confirm the extent, if any, of lead contamination in near 
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surface soil from battery manufacturing on the project site and from historical land use 
activities such as from the previous Asarco smelting operation in the region.  The 
background soil samples were collected beneath the concrete slab of the original 
building. 
 
Laboratory test results on soil samples exceed Washington Model Toxics Control Act 
(MTCA) Method “A” cleanup levels (CULs) for total lead (CUL = 1,000 milligrams per 
kilogram – mg/kg) at 12 discrete probehole locations (7, 8, 15, 16, 17, 18, 19, 20, 25, 
26, 27, and 1WA) as shown in APPENDIX B as TABLE 4 – SOIL TEST RESULTS 
(MTCA EXCEEDANCES).  Total lead concentrations on samples collected greater than 
about 2 feet below ground surface (bgs) exceed the MTCA Method “A” CUL at two 
probehole locations (8 & 1WA) as shown on TABLE 5.  The concentration of total lead 
at sample number 8B at 1.9 feet bgs is 1,070 mg/Kg.  The concentrations of total lead 
at 1WAB at 2 feet bgs and at 1WAD at 6.3 feet bgs is 42,300 mg/kg and 1,030 mg/Kg, 
respectively. 
 
Groundwater 
 
Laboratory test results on groundwater samples exceed Washington MTCA Method “A” 
CUL for total lead (CUL = 15 micrograms per liter - ug/l) at probed monitoring well 
locations 1WA and 2WA as shown in APPENDIX B as TABLE 3 – GROUNDWATER 
TEST RESULTS.  The concentration of total lead in groundwater at 1WA and at 2WA 
is 2,160 ug/l and 919 ug/l, respectively.  The concentration of dissolved lead in 
groundwater using a 0.45 micro meter filter at 1WA and at 2WA is 13.1 ug/l and 18.9 
ug/l, respectively.  Dissolved lead from groundwater collected from 2WA exceeds the 
MTCA method “A” CUL.  The static surficial groundwater level measured on July 19th 
from the two temporary monitoring wells is about 6.4 feet bgs.  The surficial 
groundwater appears to flow towards the northwest at a gradient of 0.0013 to 0.0015 
ft/ft as depicted on FIGURE 7 – SURFICIAL GROUNDWATER TABLE ELEVATIONS, 
GRADIENT & FLOW DIRECTION. 
 
Regulated Building Materials Survey 
 
On April 26, 2011 Pacific Rim Environmental performed limited lead-based paint (LBP) 
screening on painted interior walls and bare wood beam roof structure components 
using a Niton X-Ray Fluorescence Spectrometer (XRF) instrument.  LBP was identified 
by field screening on building components as listed below. 
 

 White painted wood post 1 
 White painted wood wall at door to second floor 
 Green painted concrete wall in warehouse 
 Red painted metal window frames in the warehouse 
 Gray painted wood post 
 White painted concrete walls in the original building 
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On July 18, 2011 Pacific Rim Environmental performed a Regulated Building Materials 
(RBM) survey on the interior and exterior segments of the building.   The RBM survey 
was performed in preparation for future building demolition.  RBMs were identified by 
observation, field screening and laboratory testing on the interior and exterior of the 
building as listed below.   
 
Asbestos-Containing Materials 
 

 Surface Materials 
 Miscellaneous Materials 

 
Lead-Based Paint 
 

 White painted door and door jamb front office door 
 White painted wood door jamb to lunch room 
 White painted concrete interior wall and column west wall of pot room 
 Bare concrete interior wall of south and southeast corner wall of pot room 
 Red painted metal window frame south wall window pot room 
 Red painted metal beam strap on second floor, northwest corner and warehouse 

center 
 Red painted concrete floor center of pot room 
 Brown pained metal, exterior post, warehouse entrance 

 
Universal Wastes 
 

 Fluorescent tubes and fixtures 
 Mercury thermostat capsules 
 PCB ballasts 

 
The RBM surveys were prepared entirely by Pacific Rim Environmental of Seattle and 
the results, discussion, test results, conclusions, and recommendations of their surveys 
are not summarized in this EnCo report.  The results and limitations for these two RBM 
surveys are attached in APPENDIX C as listed below. 
 

 Limited Lead-Based Paint Testing – Pacific Rim Environmental – April 26, 2011 
 Regulated Building Materials (RBM) Survey – Pacific Rim Environmental – 

August 3, 2011 

2.0 BACKGROUND 

Lead-acid battery manufacturing was reportedly started on the project site in 1946.  
More information pertaining to the historical conditions of interest on the project site can 
be found in a Phase I Environmental Site Assessment (ESA) report that was completed 
under contract with the Port of Tacoma on January 11, 2011 (Hart Crowser – 2011).   
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Several soil and groundwater investigations were completed on the project site from 
about 1991 to 1999.  These assessments reported elevated concentrations of total lead 
in near surface soils in pervious areas located outside and adjacent to the building as 
defined in the GeoSystems Analysis, Inc. report (GSA – 2000).  The extent and 
magnitude of exterior soil lead contamination was determined and subsequently 
followed up with a cleanup action (GSA – 2002).  In summary the cleanup action was 
conducted on soil surfaces surrounding portions of the existing building in 2002, but no 
records of investigation or cleanup occurred within or beneath the building, building 
additions, concrete slabs, and bituminous asphalt surfaces. 

EnCo was contacted by Mr. Marvin Dykman (landowner) for the purpose of 
investigating the quality of near surface soil and surficial groundwater at predetermined 
areas of concern beneath and contiguous to the building prior to a planned sale of the 
real property to the Port of Tacoma. 

On April 26, 2011 Mr. Jonathan Kemp of EnCo performed a site visit with Mr. Marvin 
Dykman to observe the areas of concern beneath interior surfaces in order to assist in 
the preparation of a Work Plan for the soil and groundwater investigation.  The site visit 
included observing areas inside the building where manufacturing of locomotive and 
automobile lead-acid batteries occurred and in outside areas covered with impervious 
surfaces including the permanently sealed floor drain/trench.  A draft of the Work Plan 
was reviewed by Mr. Bill Evans, Licensed Geologist of the Port of Tacoma.  The 
comments and requested updates were incorporated in the final Work Plan dated June 
11, 2011. 

3.0 PURPOSE 

The purpose for performing the investigation was to determine total lead concentrations 
in near surface soil located beneath concrete slab floors and bituminous asphalt 
surfaces inside the original building and two additions and asphalt and concrete 
surfaces located outside and contiguous to the building.  In addition pH was measured 
in selected soil samples (background, sulfuric acid storage area, and at the two 
probeholes affixed with temporary groundwater monitoring wells).   
 
Near surface groundwater was assessed for pH, total lead and dissolved lead at the 
former (now permanently sealed) drain/trench inlet located inside the building and at the 
trench outlet which discharged outside to the ground surface near the southeast corner 
of the building near the east property boundary.  Groundwater elevation data was also 
measured from the four existing monitoring wells (MW-1 to MW-4) to determine the 
depth to groundwater, surficial groundwater flow direction, and gradient between the 
wells.  Groundwater samples were not collected for analysis from the four existing wells 
per the competed EnCo Work Plan. 
 
The limited investigation determined if near surface soil and the shallow, unconfined 
groundwater quality exceeds the MTCA Method “A” CUL for industrial property for the 
identified COC (total lead). 
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A RBM survey was also performed on interior and exterior surfaces of the building in 
preparation for future building demolition.  The limited soil and groundwater quality 
investigation and RBM survey precludes regulatory permitting, demolishing the building, 
preparing a cleanup action plan, and completing a prescribed cleanup action on the 
project site. 

4.0 SCOPE OF WORK 

The SCOPE OF WORK included performing the following work tasks: 
 

1. Obtained probed groundwater well and probehole Start Cards as required by the 
Washington Department of Ecology (ECOLOGY). 

 
2. Contacted both the “1-800 DIG SAFE” utility identification hotline and a private 

utility locate service company to identify and mark with paint project site 
subsurface utilities in and adjacent to the building prior to disturbing any soil, 
asphalt, concrete, or landscaping within 10 feet of probehole locations. 

 
3. Advanced 31 hydraulically-advanced soil probes (Probe Holes SB {Sound 

Battery} SO1 – SO27; WA1 – WA2; and SO1BG – SO2BG) to depths that 
ranged from 2 feet bgs to 9 feet bgs.  Soil samples were collected beneath an 
approximate 6-inch thick poured concrete slab, 3-inch thick bituminous asphalt 
surfaces, and an earthen-based surface beneath the former acid tank storage 
room.  Two to five vertically-aligned soil samples were collected at each 
probehole location at depths that ranged from 0.4 foot t 8.5 feet bgs.  Probeholes 
were filled with a bentonite seal and prepared bagged concrete mix to the top of 
impervious surfaces and to the ground surface at pervious surfaces immediately 
after sampling. 
 

4. Installed 2 temporary groundwater monitoring wells down to a depth of about 9 
feet bgs at the inlet and outlet of a former subsurface drain pipe/trench.   

 
5. Collected a total of 64 near surface soil assessment samples. 

 
6. Collected 4 background soil samples.  The background soil samples were 

collected for the purpose of establishing an on-site background soil quality 
control check. 
 

7. Collected a total of 2 surficial, unconfined groundwater samples. 
 

8. Submitted 58 discrete soil samples and 2 groundwater samples to a Washington 
State accredited testing laboratory under standard Chain-of-Custody procedures 
for analysis of COCs as presented in SECTION 13.  The remaining 10 collected 
soil samples were observed for texture and were not analyzed at the laboratory 
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because the test results from soils collected vertically above these 10 samples 
did not exceed 25 percent (250 mg/kg) of the MTCA Method “A” CUL for total 
lead (1,000 mg/kg) for industrial properties.  The rationale for soil and 
groundwater sampling protocols and testing methods is defined in the EnCo 
Work Plan.  The hazardous characteristics of soil were not determined at this 
time. 
 

9. Collected probe apparatus wash water and excess soils and placed these wastes 
inside a 20-gallon, open top, metal drum for eventual off-site disposal by the 
landowner. 

 
10. Compared the soil and groundwater laboratory COC test results to MTCA 

Method “A” CULs for industrial property. 
 

11. Obtained the static water table elevation at the four existing monitoring wells 
MW-1 to MW-4.  Data collected from three of the four wells was used to 
determine the inferred, shallow-seated, groundwater table flow direction and 
gradient between the wells. 

 
12. Performed a RBM survey on the building interior and exterior surfaces for 

Asbestos Containing Materials (ACM), LBP and Universal Wastes. 
 

13. Prepared a hard copy and an electronic version (.pdf format) report of the soil 
and groundwater findings which includes project site and sample location figures, 
laboratory test results figure, data report with tables compared to MTCA Method 
“A” CULs, field procedures, log of probeholes, temporary monitoring well details, 
laboratory reports with Chain-of-Custody forms, and conclusions. 
 

14. Submitted a hard copy and electronic version (.pdf format) report of the findings 
of the Pacific Rim Environmental RBM survey which includes technician 
observations and qualifications, bulk, chip, and core sampling procedures for 
suspect ACM and LBP, quantification of the estimated area for ACMs and LBP, 
number of PCB ballasts and mercury containing materials, written descriptions 
and logs of collected samples, a sample location map, analytical test results, 
laboratory test reports with Chain-of-Custody documentation, and conclusions. 

5.0 SCHEDULE & WEATHER CONDITIONS 

Soil and groundwater samples were probed and collected on July 18 and 19, 2011.  
Laboratory test results are documented by Friedman & Bruya, Inc. of Seattle in three 
reports dated August 5, 16, and 19, 2011.  The initial date of discovery of soil and 
groundwater COCs that exceed MTCA “A” CULs on the project site occurred on August 
5, 2011.  This corresponds to the date of the first final accredited laboratory test report 
for the project. 
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Weather conditions consisted of mostly cloudy skies with dry conditions.  Ambient air 
temperatures ranged between 52 degrees to 68 degrees Fahrenheit. 

6.0 METHODOLOGY 

The work effort followed standard operating procedures to ensure that the work resulted 
in data of sufficient quality to evaluate soil and groundwater quality in the environment 
at the points of compliance as defined in this report.  The assessment was undertaken 
with the intent to comply with the substantive requirements of MTCA and its 
implementing regulations (Chapter 70.105D RCW and cleanup regulation Chapter 173-
340 WAC, publication number 94-06).  Sampling and analysis procedures generally 
followed ECOLOGY MTCA Chapter 173-340-820 WAC, Sampling and Analysis Plans. 
 
The investigation generally followed the Shallow Soil and Groundwater Sampling 
and Analysis Investigation with Hazardous (Regulated) Building Materials Survey 
Work Plan prepared by EnCo on June 11, 2011. 
 
The soil and groundwater investigation and RBM survey was undertaken voluntarily and 
solely by the landowner and was performed without order, decree, or oversight by 
ECOLOGY.  The assessment did not enter into the Washington Voluntary Cleanup 
Program (VCP) at this time. 

7.0 FIELD PROCEDURES 

Media samples were collected in accordance with the requirements of compliance 
monitoring requirements specified in WAC 173-340-410, and addressed the protection 
of human health and safety, environmental receptors, performance, and confirmational 
sampling requirements.   Field sampling procedures and probehole advancement 
techniques are presented in APPENDIX C (SUPPORT DOCUMENTS).  Laboratory 
analytical methods, method detection limits, containers, preservative requirement and 
holding times are presented on TABLES 6 and 7, respectively.  The field procedures for 
sampling and testing protocols undertaken followed acceptable industry practices.  
Probehole protocols followed ECOLOGY groundwater investigation well installation 
guidelines. 

8.0   SAFETY & HEALTH 

Personal Equipment 
 
EnCo field sampling personnel met current health and safety training, including 40-hour 
HAZWOPER training with annual 8-hour refresher courses, site supervisor training, first-
aid, and cardiopulmonary resuscitation.  EnCo workers are trained and experienced in 
project management, site characterization, field sampling techniques, hazardous 
materials, personal safety measures, protective equipment selection, and health 
monitoring that met the requirements of WAC 296-62 and OSHA 1910.120.  EnCo 
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employees followed the guidance presented in an abbreviated Safety and Health Plan 
that is presented in APPENDIX C.  
 
EnCo personnel used safety Level D-Modified when performing the field work.  
Protective equipment included hard hats, nitrile and PVC gloves, safety glasses, ear 
protection, heavy coveralls, and rubber-lined, steel-shanked boots. 
 
Utility Safety 
 
The landowner and previous site investigations and assessments performed by other 
professionals provided information pertaining to suspect and reported toxic, hazardous, 
and/or dangerous substances in the environment on the project site.  Public and private 
subsurface utility location companies and the landowner deemed safe the areas 
investigated prior to initiating subsurface exploration. 
 
A private utility locate company magnetically identified subsurface utility pipes within 
about 10 feet of probehole locations as shown on FIGURE 4 – PROJECT SITE PLAN.  
Mapped utility locates are considered estimated; actual locations of utilities were not 
confirmed with a visual or mechanical inspection.  
 
Waste Handling 
 
Field sampling and decontaminating equipment and generated fluids were carefully 
handled, managed, and temporarily stored in a metal drum to minimize the potential for 
injury and the spread of toxic or hazardous substances on and off the project site. 
 
Best Management Practices 
 
Best Management Practices were not implemented on the project site because 
investigation techniques were determined not to affect surface water runoff. 

9.0   KEY PERSONNEL 

The project was managed and supervised by Mr. Jonathan Kemp of EnCo.  Mr. Kemp 
performed the soil and groundwater sampling activities and required documentation.  
Geographic Information System (GIS) generated figures were prepared by Ian Brown of 
EnCo.  Mr. Bill Evans, Licensed Geologist of the Port of Tacoma made two site visits 
during the field work portion of the investigation.  Concrete coring was performed by 
Evergreen Concrete Cutting of Sumner.  Soil probing and temporary well installation 
and decommissioning was performed by Pacific Northwest Probe and Drilling of Milton.  
This report was reviewed and stamped (cover page) by a Washington registered and 
licensed hydrogeologist (Mr. Timothy Slotta, L.H.G. of SD & C).  Resumes of key 
individuals who worked on this project are presented in APPENDIX C – SUPPORT 
DOCUMENTS.  Laboratory testing was performed by a Washington state accredited 
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laboratory (Friedman & Bruya, Inc. of Seattle).  A professional land surveyor was not 
required for this project. 

10.0 PROJECT SITE DESCRIPTION & IMPROVEMENTS 

General Information 
 
The 0.34-acre site is located within the jurisdictional boundaries of the City of Tacoma in 
Pierce County and the county tax parcel number is 2275200770.  A PARCEL map is 
presented as FIGURE 2.  The industrially developed project site is currently defined as 
real property currently known as 2310 East 11th Street in Tacoma Washington.  A 
VICINITY map is presented as FIGURE 1. 
 
The project site is currently occupied by one building comprised of a mixed one story 
and two story masonry structure with lower floors having 12 foot to 14 foot high ceilings.  
The footprint of the manufacturing building is about 4,900 square feet with an extra 
1,225 square foot (35’ by 35’) addition located in the southwest corner and an extra 
1,225 square foot metal-roofed open section addition located at the southeast corner.  
The landowner indicated that the original building was built on the eastern part of the 
parcel in the 1940’s and it occupied about 2,450 square feet of space.   Sound Battery 
reportedly occupied the project site in 1947.  In 1960 a 2,450 square feet building 
addition was constructed contiguous to the west of the original industrial building.  A 
color aerial is presented as FIGURE 3 – AERIAL. 

11.0 TOPOGRAPHY, ELEVATION, & DRAINAGE 

The project site is located in the former tideflats of Commencement Bay.  The 
topography of the project site has been significantly altered from the original slope with 
the construction of the existing building, yard, and parking lot.  The approximate altitude 
(not confirmed) of the project site ranges from 15 feet to 20 feet above mean sea level 
according to USGS maps, Google Maps, and historical reports.  The terrain at the 
surface of the project site is level and appears to slightly slope downward in a 
northwesterly direction toward Commencement Bay.  The slope ranges from about 0.0 
percent to less than 1 percent across the site.  Surface water on the site flows as sheet 
runoff into catch basins located along the East 11th Street.  Based on review of readily 
available maps, the city stormwater system eventually flows into Commencement Bay. 

12.0 GEOLOGY AND SOIL TYPE 

Geologic Setting – Local 
 
According to the Hart Crowser 2011 ESA report, soils beneath the project site are 
described in the monitoring well logs (GSA – 2002) as consisting of sand, gravel, and 
small to medium cobbles from the ground surface to 10 feet bgs that is underlain with 
gray sand and silt from 10 feet to 14 feet bgs. 
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Soil Type – Mapped 
 
The project site lies in the Puget Sound Lowland Ecoregion (2 – Puget Lowlands).  
This region consists of broad rolling lowlands and is characterized by a mild maritime 
climate and flanks the intricately cut coastline of Puget Sound.  It occupies a continental 
glacial trough and has many islands, peninsulas, and bays in the Puget Sound 
waterway.  The last glacial event occurred approximately 10,000 years to 14,000 years 
ago when the terminus of the Vashon Stade was in the vicinity of Olympia Washington.  
The geomorphology of the Puget Sound Region, including the project site is typified by 
glacial outwash features (moraines) and drift uplands according to Kruckeberg – 1991. 
 
According to researched resources, land forms within this region comprise a system of 
glacially and fluvially sculptured features.  The native subsurface materials are non-
glacial deposits, consisting of recent Alluvium from the Holocene period (Qal) containing 
silt, sand and gravel deposits in present-day stream channels, on flood plains, and on 
terraces. The area consists of reworked glacial flood deposits and loess. The area may 
include small alluvial fans and minor mass-wasting deposits that extend onto the flood 
plain from tributaries. 
 
Soil Type – Observed 
 
Based on limited investigation of soils observed in the field, the soils within the depths 
and locations explored consist of a 6-inch poured concrete slap and 2 to 3 – inch thick 
bituminous asphalt surfaces that overlays about 0.20 foot up to 3 feet bgs of grey brown 
sandy gravel (GP) with crushed rock fill underlain with grey medium to coarse well 
sorted sand (SW) with shells and clay spheres down to 9 feet bgs (bottom of 
probehole).  Soil classifications were estimated using the Unified Soil Classification 
System.  Soil stratigraphy is illustrated in the Log of Probeholes and the Log of 
Temporary Monitoring Wells in APPENDIX C. 
 
The estimated soil characteristics given above are based on observations made in the 
field by the environmental scientist and were documented using field description 
procedures.  Where a soil contact was observed to be a gradational or undulating, the 
discussion indicates the average contact depth.  Information herein represents the 
approximate boundaries between soil types; in-situ transition may be gradual.  Soil 
characteristics were obtained during sampling and were not confirmed with a Soil 
Scientist. 
 
Groundwater Setting 
 
Groundwater was encountered in the two temporary groundwater monitoring wells at 
6.45 feet and 6.29 feet bgs as shown on the attached Groundwater Sample Data form 
in APPENDIX C and TABLE 7 (TEMPORARY and EXISTING MONITORING WELL 
GROUNDWATER ELEVATIONS).  The surficial groundwater appears to flow towards 
the northwest at a gradient of 0.0013 to 0.0015 ft/ft as depicted on FIGURE 7 - 
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SURFICIAL GROUNDWATER TABLE ELEVATIONS, GRADIENT & FLOW 
DIRECTION.  Groundwater flow may be influenced by ocean tides which could change 
the groundwater flow, direction, and gradient significantly.  According to the landowner, 
there are no public and no private production water wells on the project site. 

13.0 SAMPLE MEDIA & LOCATIONS 

Soil and groundwater samples were collected for this project.  Soil probe locations were 
selected based on reported historical land use practices and previous site 
investigations.  Judgmentally selected samples were collected at locations as presented 
in TABLE 1 in APPENDIX B. 

14.0 CHEMICALS OF CONCERN 

Selected areas reported and/or suspected of contamination were investigated for the 
chemicals of concern (COCs) as listed below. 
 

 Total Lead (Soil & Groundwater) 
 Dissolved Lead (Groundwater) 
 pH (Soil & Groundwater) 

 
Laboratory parameters were selected based on: 
 

 Products and raw materials historically used on the project site. 
 Contaminants commonly found at acid-core lead battery manufacturing facilities. 
 Observed areas of suspect contamination. 

15.0 OBSERVATIONS 

Selected digital photographs taken during the subsurface soil quality assessment are 
presented in the PHOTOGRAPHIC LOG as APPENDIX F.  The first floor of the building 
is not actively used except for storage and warehousing.  The second floor is occupied 
by a tenant which stores fittings and screw products. 
 
Soil 
 
Soils impacted with lead-acid battery casings were observed and ranged from 0.5 foot 
bgs to about 3 feet bgs at probehole locations 7, 8, 11, 16, 19, and 1WA.  Soil impacted 
with battery casings generally consist of dark gray to brown gravely sand and sandy 
gravel fill.  These soils emitted a moderate musty odor. 
 
Groundwater 
 
Purge water appearance in both temporary monitoring wells was brown to tan in color 
and was moderately turbid.  There was no visual evidence of petroleum hydrocarbon 
sheens or product in the groundwater withdrawn from the wells.  Groundwater was 



 
12 

GIS Mapping ▪ Site Assessment ▪ Wetland ▪ Remediation ▪ Habitat 
 

encountered in the two temporary groundwater monitoring wells (1WA and 2WA) at 
6.45 feet and 6.29 feet bgs. 

16.0 RESULTS 

Laboratory test results and completed Chain-of-Custody forms for soil and groundwater 
samples are documented in APPENDIX E – LABORATORY REPORTS.  Sample 
locations are depicted on FIGURE 5 – SOIL and GROUNDWATER PROBE 
LOCATIONS.  Soil and groundwater test results with observed characteristics are 
presented in TABLE 2 (SOIL) and TABLE 3 (GROUNDWATER). 

16.1 Soil Test Results 

A total of 58 discrete soil samples of the 68 samples were submitted to a Washington 
accredited testing laboratory for analysis of pre-selected Chemicals of Concern (COCs) 
as presented in SECTION 13.0. 
 
Laboratory test results from Freidman and Bruya on soil samples exceed MTCA Method 
“A” CUL for total lead at 12 discrete probehole locations (7, 8, 15, 16, 17, 18, 19, 20, 25, 
26, 27, and 1WA) as shown in APPENDIX B as TABLE 4 – SOIL TEST RESULTS 
(MTCA EXCEEDANCES).  Total lead concentrations on samples collected greater than 
about 2 feet bgs exceed the MTCA Method “A” CUL at two probehole locations (8 & 
1WA) as shown on TABLE 5.  The concentration of total lead at sample number 8B at 
1.9 feet bgs is 1,070 mg/kg.  The concentrations of total lead at 1WAB at 2 feet bgs and 
at 1WAD at 6.3 feet bgs is 42,300 mg/kg and 1,030 mg/kg, respectively. 

 
Background Soil Samples 
 
A total of 4 soil grab samples were collected as a background quality control check.  
The background soil samples (1BGA, 1BGB, 2BGA and 2BGB) reported less than 2 
mg/kg total lead and pH levels ranged from 7.38 units to 7.79 units. 

16.2 Groundwater Test Results 

A total of 2 discrete groundwater samples were submitted to a Washington accredited 
testing laboratory for analysis of pre-selected Chemicals of Concern (COCs) as 
presented in SECTION 13.0. 
 
Laboratory test results from Friedman and Bruya on groundwater samples exceed 
Washington MTCA Method “A” CUL for total lead at probed monitoring well locations 
1WA and 2WA as shown in APPENDIX B as TABLE 3 – GROUNDWATER TEST 
RESULTS.  The concentration of total lead in groundwater at 1WA and at 2WA is 
2,160 ug/l and 919 ug/l, respectively.  The concentration of dissolved lead in 
groundwater using a 0.45 micro meter filter at 1WA and at 2WA is 13.1 ug/l and 18.9 
ug/l, respectively.  Dissolved lead from groundwater collected from 2WA exceeds the 
MTCA method “A” CUL. 
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17.0 OPINION 

It is the opinion of this writer that the source of the lead contamination identified in soil 
and groundwater beneath the project site at the indicated locations is primarily from the 
former lead-acid battery manufacturing facility that started operations in 1946. 

18.0 CONCLUSIONS 

Laboratory test results on soil samples exceed MTCA Method “A” CUL for total lead at 
12 discrete probehole locations (7, 8, 15, 16, 17, 18, 19, 20, 25, 26, 27, and 1WA).  
These impacted soils were identified less than about 2 feet bgs and are located beneath 
the first and second addition and outside to the east of the original building.  Total lead 
concentrations on samples collected greater than about 2 feet bgs exceed the MTCA 
Method “A” CUL at two probehole locations (8 & 1WA).  The MTCA exceedances for 
lead at these two locations extend to at least 1.9 feet bgs and 6.3 feet bgs, respectively.  
The background soil samples (1BGA, 1BGB, 2BGA and 2BGB) reported less than 2 
mg/kg total lead and pH levels ranged from 7.38 units to 7.79 units. 
 
Laboratory test results on groundwater samples exceed Washington MTCA Method “A” 
CUL for total lead at probed monitoring well locations 1WA and 2WA and for dissolved 
lead at 2WA. 
 
The static surficial groundwater level measured on July 19th from the two temporary 
monitoring wells is about 6.4 feet bgs.  The surficial groundwater for one measured 
event appears to flow towards the northwest at a gradient of 0.0013 to 0.0015 ft/ft. 

19.0 RECOMMEDATIONS 

At the request of the client and the Port of Tacoma recommendations were not provided 
at this time.  If the client wishes to proceed with obtaining permits for building 
demolition, preparing a cleanup action plan, or performing a cleanup action contact 
EnCo and we will prepare a cost estimate for these activities.  It is suggested to retain 
copies of this report and all appendices in a personal file for at least seven years. 

20.0 LIMITATIONS 

The OPINION, CONCLUSIONS and RECOMMENDATIONS presented in this report 
are professional opinions based on the data collected and described in this report.  
They are intended only for the purpose, location, and project indicated.  The 
CONCLUSIONS are based on the assumption that project site conditions do not deviate 
from those reported and observed during the investigation as described in this report.  
Any unusual or as yet unreported conditions that warrant environmental concern should 
be brought to the attention of EnCo’s staff so that revisions to this report can be made. 
 
This report is based, in part on unverified information supplied to EnCo by third-party 
sources.  While efforts have been made to substantiate this third-party information, 



 
14 

GIS Mapping ▪ Site Assessment ▪ Wetland ▪ Remediation ▪ Habitat 
 

EnCo cannot guarantee its completeness or accuracy.  EnCo’s staff members 
participating in this limited soil and groundwater investigation are environmental 
scientists and not attorneys.  Therefore, it must be clear to all parties that this report 
does not offer any legal opinion, representation, or interpretation of environmental laws, 
rules, regulations, or policies of federal, state or local governmental agencies. 
 
This report is intended for the sole use of the client and client-approved assigns.  Any 
other parties that wish to read or use this report shall notify EnCo in writing by executing 
a Right to Rely form.  EnCo will supply a blank form upon request.  On the basis of the 
intended use of the report, EnCo may require that additional work be performed and 
that an updated report with updated conclusions be issued.  Any use of information or 
any reliance on this report by parties outside this agreement is at such party’s sole risk.  
Non-compliance with any of these requirements will release EnCo from any liability 
resulting from the use of this report by any unauthorized party. 
 
EnCo’s work was performed in accordance in a manner consistent with that level of 
care and skill ordinarily exercised by members of the profession currently practicing 
under similar conditions in the area.  No other warranty, expressed or implied, is made.  
TERMS & CONDITIONS which shall apply to the project site are presented in 
APPENDIX D. 
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FIGURE 7: Surficial Groundwater Table
Elevations, Gradient & Flow Direction- July 2011
Sound Battery Property
2310 East 11th Street, Tacoma WA
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TABLE 1 
Soil & Groundwater Sample Locations 

Sample  
Location 

Matrix Location Description 

1BG SOIL Background Quality Control #1, North, Original Building 
2BG SOIL Background Quality Control #2, South, Original Building 
1 SO SOIL Raised Loading Dock, First Addition 
2 SO SOIL Center – North, First Addition 
3 SO SOIL West of Concrete Slab at Door, First Addition 
4 SO SOIL Battery Assembly Area, First Addition 
5 SO SOIL Center - South, First Addition  
6 SO SOIL West of Doorway near Drain Inlet, SE Corner, First Addition 
7 SO SOIL Center, First Addition 
8 SO SOIL Sulfuric Acid Tank Room, NW Corner of Second Addition 
9 SO SOIL Battery Charge Area, Southwest Corner, First Addition 
10 SO SOIL Sulfuric Acid Tank Storage Slab, West, First Addition 
11 SO SOIL Sulfuric Acid Tank Storage Slab, East, First Addition 
12 SO SOIL Concrete Slab, Former Bag House Collector, West of First Addition 
13 SO SOIL Asphalt Surface, North End, West of Second Addition 
14 SO SOIL Asphalt Surface, South End, West of Second Addition 
15 SO SOIL Center North Wall, Second Addition 
16 SO SOIL NW Corner, North Wall, Second Addition 
17 SO SOIL Doorway, SW Corner, Second Addition 
18 SO SOIL Elbow of Floor Drain Pipe, Second Addition 
19 SO SOIL Battery Case Painting Area, Center South, Second Addition 
20 SO SOIL North Wall, Center, Second Addition 
21 SO SOIL North Wall, NE Corner, Second Addition 
22 SO SOIL North Wall, Center - East, Second Addition 
23 SO SOIL South of Floor Drain Trench, West, Second Addition 
24 SO SOIL Battery Swing Hoist, Center - South, Second Addition 
25 SO SOIL South of Floor Drain Trench, East, Second Addition 
26 SO SOIL SE Corner, Second Addition 
27 SO SOIL Asphalt Surface, East of Flowerbed, East of Original Building 

1SO/WA GROUND
WATER &   
SOIL 

Inlet of Sealed Floor Drain Trench, First Addition 

2SO/WA GROUND
WATER & 
SOIL 

Outlet Discharge of Sealed Floor Drain Trench, Second Addition 

 
 



1BGA 1BGB 2BGA 2BGB

Sample Depth in feet (bgs) 0.5 2.5 1.0 2.5

Sample Collection Date 7.18.11 7.18.11 7.18.11 7.18.11

Compliance Sample Type Background Background Background Background

Field Screening (Odor) None None None None

Soil Color & Texture
Grey Sand with 

Shells Grey Sand Grey Sand with 
Shells

Grey Sand with 
Shells

Hydrogeologic Zone Vadose Vadose Vadose Vadose 

Moisture Slight Moist Dry Dry Dry

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000 1.69 1.59 1.52 1.44

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5 7.63 7.38 7.66 7.79

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

1A 1B 2A 2B

0.5 1.5 0.5 2.0

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty Musty None None

Grey Sand with 
Shells, Fill

Grey Sand with 
Shells

Grey Sand with 
Gravel and Shells, 

Fill

Grey Sand with 
Shells

Vadose Vadose Vadose Vadose 

Dry Dry Dry Dry

84.6 NA 200 NA

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

3A 3B 4A 4B

0.5 2.0 0.5 1.5

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

None None Musty None

Grey Sand with 
Gravel, Fill

Grey Sand with 
Shells and Clay

Grey Sand with 
Gravel, Fill Grey Sand 

Vadose Vadose Vadose Vadose 

Dry Dry Dry Dry

241 NA 75.1 NA

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

5A 5B 6A 6B

1.0 2.0 0.5 1.5

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty None Musty None

Grey Sand with 
Shells

Grey Sand with 
Shells Grey Sand Grey Sand

Vadose Vadose Vadose Vadose 

Dry Dry Dry Dry

358 12.8 385 16.2

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

7A 7B 8A 8B

1.0 2.0 0.5 1.9

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty Musty Musty None
Grey Sand w 

Shells & Battery 
Casings, Fill

Grey Sand with 
Shells and Clay

Grey Sand w 
Gravel & Battery 

Casings, Fill

Grey Sand with 
Shells

Vadose Vadose Vadose Vadose 

Dry Dry Dry Dry

1,150 4.34 2,950 1,070

NA NA 5.46 4.27



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

9A 9B 10A 10B

0.5 1.5 1.0 2.0

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty None Musty None

Grey Sand with 
Gravel, Fill

Grey Sand with 
Gravel and Shells

Grey Sand with 
Shells

Grey Sand with 
Gravel and Shells

Vadose Vadose Vadose Vadose 

Dry Dry Slight Moist Dry

46.9 NA 37 NA

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

11A 11B 12A 12B

0.5 1.5 1.0 2.0

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty None None None
Grey Sand w 

Shell & Battery 
Casings, Fill

Grey Sand
Grey Sand with 

Gravel and Shells, 
Fill

Grey Sand with 
Gravel and Shells

Vadose Vadose Vadose Vadose 

Slight Moist Dry Dry Dry

462 1.35 112 NA

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

13A 13B 14A 14B

0.5 1.5 1.0 2.0

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty None Musty Musty

Grey Sand with 
Gravel, Fill Grey Sand

Grey Sand with 
Gravel and Shells, 

Fill

Grey Sand with 
Gravel and Shells

Vadose Vadose Vadose Vadose 

Dry Dry Slight Moist Dry

601 94.9 83.8 NA

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

15A 15B 16A 16B

1.0 2.0 1.0 2.0

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty None Musty None

Grey Sand with 
Shell and Clay

Grey Sand with 
Shells and Wood

Grey Sand w 
Gravel, Shell, 
Battery, Fill

Grey Sand with 
Gravel and Shells, 

Fill
Vadose Vadose Vadose Vadose 

Dry Dry Slight Moist Dry

1,660 284 7,070 36.3

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

17A 17B 18A 18B

0.5 1.5 1.0 2.0

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty Musty Musty None
Grey Sand with 

Gravel and Wood 
and Shells, Fill

Grey Sand with 
Gravel and Shells, 

Fill

Grey Sand with 
Gravel and Shells, 

Fill
Grey Sand

Vadose Vadose Vadose Vadose 

Slight Moist Dry Slight Moist Dry

5,240 273 30,900 364

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

19A 19B 20A 20B

0.5 1.8 0.5 1.5

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty None Musty None
Grey Sand w 

Shells & Battery 
Casings, Fill

Grey Sand with 
Shells

Grey Sand with 
Gravel, Fill

Grey Sand with 
Clay

Vadose Vadose Vadose Vadose 

Dry Dry Slight Moist Slight Moist

15,500 2.02 28,800 55.8

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

21A 21B 22A 22B

0.5 1.5 0.5 1.8

7.18.11 7.18.11 7.19.11 7.19.11

Assessment Assessment Assessment Assessment

Musty None Musty None

Grey Sand with 
Clay

Grey Sand with 
Clay

Grey Sand with 
Gravel, Fill

Grey Sand with 
Clay

Vadose Vadose Vadose Vadose 

Dry Dry Dry Slight Moist

210 NA 453 6.26

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

23A 23B 24A 24B

0.5 1.5 0.5 1.9

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty None None None

Grey Sand Grey Sand Grey Sand with 
Shells

Grey Sand with 
Gravel and Shells

Vadose Vadose Vadose Vadose 

Slight Moist Slight Moist Dry Dry

600 307 17.8 NA

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

25A 25B 26A 26B

0.5 1.5 0.75 2.0

7.19.11 7.19.11 7.19.11 7.19.11

Assessment Assessment Assessment Assessment

None None None None

Grey Sand with 
Gravel, Fill

Grey Sand with 
Shells

Grey Sand with 
Shells and Clay Grey Sand

Vadose Vadose Vadose Vadose 

Slight Moist Slight Moist Dry Dry

2,400 112 2,880 2.44

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

27A 27B 1WA-A 1WA-B

0.5 2.0 0.4 2.0

7.19.11 7.19.11 7.19.11 7.19.11

Assessment Assessment Assessment Assessment

Musty Musty Musty Musty

Grey Sand with 
Wood, Fill

Grey Sand with 
Shells

Grey Sand w 
Gravel & Battery 

Casings, Fill

Grey Sand w 
Gravel & Battery 

Casings, Fill
Vadose Vadose Vadose Vadose 

Slight Moist Dry Dry Slight Moist

24,500 3.11 38,300 42,300

NA NA 4.17 3.98



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

1WA-C 1WA-D 1WA-E 2WA-A

4.0 6.3 8.5 0.5

7.19.11 7.19.11 7.19.11 7.19.11

Assessment Assessment Assessment Assessment

Musty Musty None Musty

Grey Sand Grey Sand Grey Sand Grey Sand with 
Shells, Fill

Vadose Smear Saturated Vadose

Moist Moist Wet Dry

195 1,030 20.9 8.79

4.85 3.90 6.74 7.65



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/ >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 2 - SOIL TEST RESULTS

2WA-B 2WA-C 2WA-D 2WA-E

1.5 2.0 6.3 8.5

7.19.11 7.19.11 7.19.11 7.19.11
Assessment Assessment Assessment Assessment

Musty Musty None None

Grey Sand with 
Gravel and Shells

Grey Sand with 
Clay

Grey Sand Grey Sand

Vadose Vadose Smear Saturated

Dry Dry Very Moist Wet

1.90 1.76 2.03 395

8.03 7.90 7.08 4.30
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NOTES FOR SOIL TEST RESULTS – TABLE 2 
Sound Battery 

Tacoma WA 
Field Work – July 2011 

 
1. Sample Number SB-SO refers to Sound Battery (SB) – Soil Sample (S0). 
2. 1BGA represents background sample number "1A". 
3. NA = Not analyzed for the listed Chemical of Concern. 
4. The table lists only those Chemicals of Concern that were detected over the 

respective Method Detection Limit. 
5. bgs = below ground surface in feet. 
6. Samples were collected by Mr. Jonathan Kemp of EnCo on date specified on the 

attached Chain-of-Custody forms. 
7. Compliance Sample Type: Background = Background Quality Control Check, 

Assessment = Field investigation to determine soil quality.   
8. All samples were collected as discrete grabs. 
9. MTCA “A” = Model Toxics Control Act, RCW 70.105D, Cleanup Regulation 

Chapter 173-340 WAC, Publication No. 94-06, Amended February 12, 2001, 
Revised November 2007, Method “A” Cleanup Level (CULs) For Industrial 
Properties – Soil, Table 745-1. 

10. CUL = Cleanup Level for Chemical of Concern according to MTCA regulations. 
11. Concentrations highlighted in RED or BOLD text exceed or are equal to the 

indicated MTCA Method “A” CULs for Industrial Properties – Soil.  The MTCA 
exceedance presented in this table does not necessarily mean that the soil must 
be restored to these levels at the project site.  The level of restoration depends 
on the remedy selected in WAC 173, 340 – 350 through 173, 340 – 390. 

12. mg/kg = milligrams per kilogram which is approximately equal to parts per 
million. 

13. < = less than, > = greater than. 
14. In some instances retests or duplicates were performed on the same sample 

number.  The results presented on the TABLE reflect the highest concentration 
of the detected Chemical of Concern. 

15. Sample locations are depicted on FIGURE 5 and sample laboratory test results 
are depicted on FIGURE 6. 

16. pH = A waste is considered a hazardous waste according to 40CFR 261.31 – 
261.33 and Washington Dangerous Waste Regulations, Chapter 173-303, 
Publication 92-91 Amended January 2005 if it is characterized as being 
corrosive, which is defined as having a pH of less than 2.0 units or greater than 
12.5 units. 
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1WA 2WA MW-1 MW-2 MW-3 MW-4

Sample Collection Date 7.19.11 7.19.11 7.19.11 7.19.11 7.19.11 7.19.11

Static Water Level in Feet (bgs) 6.45 6.29 - - - -

Static Water Level from TOC 7.72 7.84 6.07 9.81 9.2 5.93

Compliance Sample Type Assessment Assessment Assessment Assessment Assessment Assessment

Field Screening (Visual)
Light Tan 

Turbid
Tan      

Turbid
Field Screening (Odor) None None - - - -

Location on the Project Site Drain Inlet Drain Outlet NW SW SE NE

Chemicals of Concern MTCA "A" Units

Heavy Metals CUL μg/l
Total Lead 15 2,160 919 NA NA NA NA
Dissolved Lead 15 13.1 18.9 NA NA NA NA

Conventional Pollutants Corrosive
pH - Hazardous Waste <2.0/ >12.5 Units 6.76 4.91 NA NA NA NA

TABLE 3 - GROUNDWATER TEST RESULTS

Sound Battery (SB) Sample Number = SB:
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NOTES FOR GROUNDWATER TEST RESULTS – TABLE 3 
Sound Battery 

Tacoma WA 
Field Work July – 2011 

 
1. Sample Number SB – GW refers to Sound Battery (SB) – Groundwater Sample 

(GW) 
2. NA = Not analyzed for the listed Chemical of Concern. 
3. bgs = below ground surface in feet. 
4. Samples were collected by Mr. Jonathan Kemp of EnCo on date specified on the 

attached Chain-of-Custody forms. 
5. Compliance Sample Type:  Assessment = Field investigation to determine 

groundwater quality.  
6. All samples were collected as discrete grabs. 
7. MTCA “A” = Model Toxics Control Act, RCW 70.105D, Cleanup Regulation 

Chapter 173-340 WAC, Publication No. 94-06, Revised November 2007, Method 
“A” Cleanup Level (CULs) For Ground Water, Table 720-1.   

8. CUL = Cleanup Level for Chemical of Concern according to MTCA regulations. 
9. Concentrations highlighted in BLUE or BOLD text exceed or are equal to the 

indicated MTCA Method “A” CULs for Groundwater.  The MTCA exceedance 
presented in this table does not necessarily mean that the groundwater must be 
restored to these levels at the project site.  The level of restoration depends on 
the remedy selected in WAC 173, 340 – 350 through 173, 340 – 390. 

10. ug/l = micrograms per liter which is approximately equal to parts per billion. 
11. < = less than, > = greater than 
12. In some instances retests or duplicates were performed on the same sample 

number.  The results presented on the TABLE reflect the highest concentration 
of the detected Chemical of Concern. 

13. Sample locations are depicted on FIGURE 5 and sample test results are 
depicted on FIGURE 6. 

14. pH = A liquid waste including water is considered a hazardous waste according 
to 40CFR 261.31 – 261.33 and Washington Dangerous Waste Regulations, 
Chapter 173-303, Publication 92-91 Amended January 2005 if it is characterized 
as being corrosive, which is defined as having a pH of less than 2.0 units or 
greater than 12.5 units. 
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7A 8A 8B 15A

Sample Depth in feet (bgs) 1.0 0.5 1.9 1.0

Sample Collection Date 7.18.11 7.18.11 7.18.11 7.18.11

Compliance Sample Type Assessment Assessment Assessment Assessment

Field Screening (Odor) Musty Musty None Musty

Soil Color & Texture
Grey Sand with 

Shells, Fill
Grey Sand with 

Gravel, Fill
Grey Sand with 

Shells
Grey Sand with 
Shell and Clay

Hydrogeologic Zone Vadose Vadose Vadose Vadose 
Moisture Dry Dry Dry Dry

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000 1,150 2,950 1,070 1,660

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0 / >12.5 NA 5.46 4.27 NA

Sound Battery (SB) Sample Number = SB-SO:

TABLE 4 - SOIL TEST RESULTS (MTCA EXCEEDANCES)



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0 / >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 4 - SOIL TEST RESULTS (MTCA EXCEEDANCES)

16A 17A 18A 19A

1.0 0.5 1.0 0.5

7.18.11 7.18.11 7.18.11 7.18.11

Assessment Assessment Assessment Assessment

Musty Musty Musty Musty
Grey Sand with 

Gravel and Shells, 
Fill

Grey Sand with 
Gravel and Wood 

and Shells, Fill

Grey Sand with 
Gravel and Shells, 

Fill

Grey Sand w 
Shells & Battery 

Casings, Fill

Vadose Vadose Vadose Vadose 
Slight Moist Slight Moist Slight Moist Dry

7,070 5,240 30,900 15,500

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0 / >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 4 - SOIL TEST RESULTS (MTCA EXCEEDANCES)

20A 25A 26A 27A

0.5 0.5 0.75 0.5

7.18.11 7.19.11 7.19.11 7.19.11

Assessment Assessment Assessment Assessment

Musty None None Musty

Grey Sand with 
Gravel, Fill

Grey Sand with 
Gravel, Fill

Grey Sand with 
Shells and Clay

Grey Sand with 
Wood, Fill

Vadose Vadose Vadose Vadose 
Slight Moist Slight Moist Dry Slight Moist

28,800 2,400 2,880 24,500

NA NA NA NA



Sample Depth in feet (bgs)

Sample Collection Date

Compliance Sample Type

Field Screening (Odor)

Soil Color & Texture

Hydrogeologic Zone

Moisture

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0 / >12.5

Sound Battery (SB) Sample Number = SB-SO:

TABLE 4 - SOIL TEST RESULTS (MTCA EXCEEDANCES)

1WA-A 1WA-B 1WA-D

0.4 2.0 6.3

7.19.11 7.19.11 7.19.11

Assessment Assessment Assessment

Musty Musty Musty
Grey Sand w 

Gravel & Battery 
Casings, Fill

Grey Sand w 
Gravel & Battery 

Casings, Fill
Grey Sand

Vadose Vadose Smear
Dry Slight Moist Moist

38,300 42,300 1,030

4.17 3.98 3.90



8B 1WA-B 1WA-D

Sample Depth in feet (bgs) 1.9 2.0 6.3

Sample Collection Date 7.18.11 7.19.11 7.19.11

Compliance Sample Type Assessment Assessment Assessment

Field Screening (Odor) None Musty Musty

Soil Color & Texture
Grey Sand with 

Shells

Grey Sand w 
Gravel & Battery 

Casings, Fill
Grey Sand

Hydrogeologic Zone Vadose Vadose Smear
Moisture Dry Slight Moist Moist

Chemicals of Concern MTCA "A" Units

Heavy Metals (Total) CUL mg/kg
Lead (Pb) - Industrial Properties 1,000 1,070 42,300 1,030

Conventional Pollutants Corrosive Units
pH - Hazardous Waste <2.0/>12.5 4.27 3.98 3.90

Sound Battery (SB) Sample Number = SB-SO:

TABLE 5 - SOIL TEST RESULTS (MTCA EXCEEDANCES >2 Feet bgs)
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TABLE 6 

Analytical Methods, Method Reporting Limits, Containers, Preservatives, 

and Holding Times – SOIL 

Chemicals of 
Concern 

Laboratory 
Method 

MRL 
(undiluted) 

Bottle Size 
& Type 

Preservative 
 

Holding 
Time                        

Heavy Metals      
Total Lead (Pb) EPA 200.8 1.0 mg/KG 4 oz. glass jar, 

wide mouth, 
Teflon-lined lid 

Is it Teflon? 

Ice <4°C 6 months 

Conventional Pollutants      
pH EPA 9045D 0.05 units 

 
4 oz. glass jar, 
wide mouth, 

Teflon-lined lid 

Ice <4°C 14 Days 
 

 
 
 
 

TABLE 7 

Analytical Methods, Method Reporting Limits, Containers, Preservatives, 

and Holding Times – GROUNDWATER 

Chemicals of 
Concern 

Laboratory 
Method 

MRL 
(undiluted) 

Bottle Size 
& Type 

Preservative 
 

Holding 
Time                        

Heavy Metals      
Total Lead (Pb) EPA 200.8 1 ug/L 500 mL Poly Ice <4°C 

HNO3 to pH 
<2 

6 months 

Dissolved Lead (Pb) EPA 200.8 
 

1 ug/L 500 mL Poly Ice <4°C 
HNO3 to pH 

<2 

6 months 

Conventional Pollutants      
pH EPA 9040C 0.05 units 500 ml Plastic Ice <4°C 24 Hours 
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TABLE 8 

TEMPORARY & EXISTING MONITORING WELL GROUNDWATER ELEVATIONS 
Sound Battery, Tacoma WA 

Date Measured:  July 19, 2011 

Location1 Ground 
Surface2 

TOC3 & 11 Ground 
Surface to 

TOC4 

SWL5 Depth to 
Water 
BGS6 

Static Water 
Elevation7 

Screen 
Interval8 

Is SWL in 
Screen 

Interval? 

BOC9 

SB 1WA - - +1.27’ 7.72’ 6.45’ - 4’ to 9’ Yes 9’ 

SB 2WA - - +1.55’ 7.84’ 6.29’ - 4’ to 9’ Yes 9’ 

MW – 1 
 

- 10.48’ - 6.07’ - 4.41’ 9’ to 14’ No 14’ 

MW – 2 
 

- 14.12’ 
Error10 

- 9.81’ 
Error10 

- 4.31’ 
Error10 

9’ to 14’ No 14’ 

MW – 3 
 

- 13.83’ - 9.20’ - 4.63’ 9’ to 14’ No 14’ 

MW – 4 
 

- 10.34’ - 5.93’ - 4.41’ 9’ to 14’ No 14’ 

 
Footnotes: 

1 Location = Refer to FIGURE 5 (APPENDIX A) for existing and temporary monitoring well locations 
2 Ground Surface  = Surveyed elevation (feet) at the ground surface of the well monument or bore/probe hole 
3 TOC =  Top of Casing elevation surveyed at the north rim (MSL) 
4 Ground Surface to TOC = Measured or surveyed distance in feet (+ stickup  – flush mount) from TOC at north rim to the 

ground surface 
5 SWL = Static Water Level measurement in feet from the TOC at the north rim 
6 Depth to Water BGS = Depth of groundwater below ground surface 
7 Static Water Elevation = Elevation of the surficial groundwater static water level (MSL) 
8 Screen Interval = Interval of the well screen in feet below ground surface  
9 BOC = Bottom of Casing elevation from TOC to the bottom of well/probehole (Includes 0.275’ added to field measurement 

to compensate for the Solonist water level probe) 
10 Error = The MW-2 monument was damaged; the former cleanup contractor lifted the riser out of the ground about 1 foot 
11 The given elevation at the TOC for MW-1 to MW-4 was obtained from GeoSystems (Table 5 in their 10.23.98 report) 
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FIELD PROCEDURES 
 

NEAR SURFACE SOIL & GROUNDWATER 
SAMPLING AND ANALYSIS INVESTIGATION 

 
Sound Battery 

2310 East 11th Street 
Tacoma WA 98421 

 
Date of Field Work:  July 18 & 19, 2011 

1.0 PURPOSE 

The purpose for documenting probehole and monitoring well installation techniques and 
sampling and testing protocols is to specify the Quality Assurance procedures that were 
used to ensure that sample collecting, handling, documenting, transporting to the 
laboratory, and analytical test methods resulted in data of sufficient quality to evaluate 
near surface conditions at the indicated locations on the project site. 
 
The procedures presented in this document do not include the field work associated 
with Regulated Building Materials (RBM) survey.  Field activities for the RBM survey are 
documented in the report prepared by Pacific Rim Environmental, Inc. that is included in 
the appendix to the report. 

2.0 KEY PERSONNEL 

A principal environmental scientist at EnCo was the project manager for this project.  
The environmental scientist is a Washington State Certified Site Assessor with over 
twenty-five years of experience in laboratory management, environmental media 
sampling, investigations, and project site cleanup work.  An EnCo employee created the 
project site figures. 
 
The field crew consisted of the EnCo project manager, two, well-trained, contracted 
hydraulic probe operators (Pacific Northwest Probe and Drilling), and a contracted 
professional concrete cutting operator (Evergreen Concrete Cutting, Inc.).  The RBM 
survey included hiring a contracted AHERA accredited building inspector and a 
Washington State Department of Commerce certified lead inspector (Pacific Rim 
Environmental, Inc.). 
 
Both private and public utility location companies provided in-field location and marking 
of surface and sub-surface utilities prior to performing any subsurface work.   A 
Washington State licensed hydrogeologist was contracted to prepare the surficial 
groundwater gradient and flow direction figure.  The licensed hydrogeologist will also 
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review subsurface geologic conditions and the hydrogeologic data referenced in the 
report. 
 
The Washington Department of Ecology (ECOLOGY) has accredited the analytical 
testing laboratory used during this project.  The laboratory contracted for this project 
was Friedman & Bruya, Inc. of Seattle, Washington.  References to the test methods 
calibration procedures, data validation, internal quality control checks, performance 
standards, system audits, preventative maintenance, precision, and accuracy are part of 
the standard protocols of the referenced testing laboratory. 

3.0 SAFETY & HEALTH 

The landowner provided access to the project site and information pertaining to known 
or suspected hazardous and toxic substances on the property.  An abbreviated site 
Safety and Health Plan (SHP) presented in APPENDIX C was used for EnCo 
employees who worked in the “hot zone” on the project site.  The SHP was reviewed 
with EnCo staff prior to performing field activities.  EnCo personnel directly involved 
with handling contaminated media had a minimum of 48 hours of hazardous materials, 
safety, and health training that meets the requirements of WAC 296-62 and OSHA 
1910.120.  EnCo employees attend an annual 8-hour refresher training for Hazardous 
Waste Operations and Emergency Response which complies with OSHA 29 CFR 
1910.120 for EnCo field employees. 

 
EnCo personnel in close contact with contaminated media used safety Level D-Modified 
when collecting media samples and when decontaminating sampling equipment.  
Protective equipment included wearing a hard hat, nitrile and PVC gloves, safety 
glasses, moldable ear protection, coveralls, and rubber-lined, steel-shanked boots. 

 
Sampling personnel did not handle potentially hazardous and toxic substances without 
personal protection, did not use permanent marking pens when testing for volatile 
organic compounds, wear/apply fragrances, chew gum, eat food, or smoke 
cigarettes/cigars during the field work.  Care was taken to minimize negative impacts to 
samples from exhaust generated from internal combustion engines. This was 
accomplished by collecting the discrete soil samples from the sealed liners and 
collecting groundwater from battery operated pumps when internal combustion engines 
were not operating.  Sampling equipment was stored in clean, covered containers or zip 
lock bags to prevent contamination prior to use.  Hands were routinely washed with 
non-phosphate, laboratory grade, detergent followed with a distilled water rinse and 
wiped dry with clean paper towels at each discrete sample location. 
 
Both private and public utility location companies were contacted and these outfits 
provided in-field identification and marking of surface and sub-surface utilities prior to 
performing any subsurface work.  Both public and private subsurface utility locate 
companies deemed safe the areas to be investigated and sampled prior to initiating 
concrete cutting, drilling, probing, digging, and/or excavation activities.  Field sampling 
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equipment was carefully handled to minimize the potential for injury and the spread of 
hazardous and toxic substances. 

4.0 SOIL PROBING 

Prior to probing the contractor reportedly completed the Notice of Intent to Construct a 
Monitoring/Resource Well forms (Start Cards).  These forms under state law must be 
submitted by the contractor to the appropriate regulatory agency (ECOLOGY). 
 
Probeholes were hydraulically advanced with a vehicle-mounted probe rig.  The 
compact AMS PowerProbe 9500D / 9100P was affixed to a Bob Cat Model No. 463 with 
rubber tires.  The probe device consists of a Geoprobe macro pore system with steel 
rods affixed at the bottom with a 2 foot long, 2 inch, outside diameter (OD) hollow steel 
rod used to hold the inserted liners for continuous sampling.  Liners consist of new, 
PVC/acetate materials and are 2.8’ long and 1.5 inch OD. 
 
Up to five vertically-aligned soil samples were collected to assess the vertical trend of 
contamination, with most probeholes consisting of two, vertically-aligned soil samples.  
Limited lateral-oriented soil samples were collected to assess the horizontal trend of 
contamination as depicted on the probehole location figure (FIGURE 5).  Samples were 
screened in the field using visual and olfactory evidence.  The vertical and horizontal 
extent of contamination at every probehole was not defined due to time and budget 
constraints. 
 
Dual tube sampling was used for collecting undisturbed soil samples with the 
hydraulically advanced PowerProbe™ unit through the probehole.  With the AMS dual 
tube tooling system, both discrete and continuous depth samples are possible.  The 2 - 
inch OD diameter steel external direct push extension (drive spoon) acts as the sampler 
body and cases the probehole to minimize the chance of cross contamination while 
displacing soils during direct push penetration.  The internal direct push hollow 
extension rod was attached to a 1½ - inch OD diameter, clean acetate liner which was 
inserted into the external direct push extension.  Both are simultaneously driven into the 
soil to fill the liner.  The internal string was then removed to recover the sample.  The 
plastic liner was split open laterally with a clean sharp blade for observation and sample 
collection.  Soil samples were collected from the inserted acetate liners at pre-
determined measured depths that were measured and  then marked along the outside 
of the liner.  When possible, samples were taken from undisturbed areas within the 
collection device. 
 
The AMS PowerProbe TM mechanism is further described below. 
 

 The dual tube sampler is pushed to the depth where soil sampling is to begin. 

 Once at the desired depth the internal direct push extension attached to the 
internal drive tip is removed. 
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 A plastic liner was added with a liner grabber, internal and external direct push 
extensions, thread protector cap, and direct push extension drive head. 

 The direct push extensions are pushed simultaneously approximately to the 
same length as the liner that was inserted. 

 The liner with sample in the internal extension rod was removed and placed on a 
level surface such as a portable table. 

 Continuous or specific depth sampling was conducted by repeating the previous 
three steps to the maximum desired depth. 

 The liner was carefully removed from the direct push extension device and sliced 
open vertically with a clean knife to expose the undisturbed soil plug. 

 The depth of the soil sample was measured and marked on the liner and 
documented on the field form. 

 A discrete soil sample was collected directly from the split opened liner and 
placed into an appropriate sample jar for analysis.  Soil texture was determined 
after laboratory sample collection.  Digital photographs were taken on select 
samples for inclusion into the photographic log. 

After discrete samples were collected each probehole was decommissioned according 
to the State of Washington probehole closure protocol.  Each probehole (including the 
removed temporary monitoring wells) was filled from the bottom to about six inches 
below ground surface with 3/8 inch bentonite plug.  The bentonite plug was slightly 
hydrated in place by adding clean tap water from the ground surface.  An approximate 
4-inch thick layer of crushed asphalt mixed with at least 10 percent bentonite was 
poured to the ground surface in the probehole annulus above the bentonite pellet plug 
with bituminous asphalt surfaces.  The surface of the concrete/bentonite layer was 
hand-packed with a heavy metal hammer.   An approximate 4-inch to 6-inch thick layer 
of mixed Sacrete was poured to the ground surface in the probehole annulus above the 
bentonite pellet plug with concrete slab surfaces.  The surface of the concrete/bentonite 
layer was troweled level.   A LOG OF PROBEHOLES is presented in APPENDIX C. 
 
Soils were logged based on visual classification of the liner samples and probe rig 
response to approximate the subsurface stratification.  Excess probed soil was placed 
into a DOT 17h, 25-gallon, metal drum with an open lid.  The excess soils placed in the 
drum are stored inside the building and will be disposed of when the identified 
contaminated soil is remediated. 
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5.0 MONITORING WELL MATERIALS AND INSTALLATION 
 
The temporary groundwater monitoring well materials consist of new ¾-inch, nominal 
diameter, Schedule 40, flush-threaded, PVC pipe.  No solvent glues were used during 
installation.  Manufacturer-slotted 0.01-inch well screen was installed at the bottom of 
boreholes converted to monitoring wells.  Attached to the well screen and extending 
above the ground surface was a ¾-inch, nominal-diameter, solid stem, riser PVC pipe. 
 
The probehole annulus was not packed with sand and bentonite prior to sampling 
because the installed monitoring wells were temporary.  After groundwater sampling the 
wells were pulled out of the ground.  A bentonite chip plug was installed in the borehole 
annulus from the bottom of the probehole to about 6 inches bgs.  A 4-inch to 6-inch 
thick cement (Sacrete) layer was installed to the ground surface in the borehole annulus 
above the bentonite chip plug.  The LOG OF TEMPORARY MONITORING WELLS and 
monitoring well construction details are described on HYDRAULICALLY PROBED 
MONITORING WELL CONSTRUCTION DETAILS in APPENDIX C. 
 
6.0 MONITORING WELL DEVELOPMENT 
 
The static water level and bottom of casing measurements were made using a Solinst 
Model # 101 water level meter.  The meter cable is graduated into 1/100 foot intervals.  
The volume of standing water in each well was calculated by using the measured static 
water level and the measured depth of groundwater in the well down to the bottom of 
the well.  The wells were developed immediately after installation by withdrawing at 
least 4 volumes of standing water out of each well with a Geotech GeoSub peristaltic 
pump.  The pump was powered using a 12-Volt, marine, deep cycle, lead acid battery 
affixed to a DC flow rate controller. 
 
Purge water was collected in a 5-gallon pail and the volume collected was noted on a 
field form.  The purged groundwater was poured from the pails into the 25-gallon metal 
drum used to contain excess probe soils from the liners and other generated waste 
materials such as gloves, labels, and paper towels.  The temporary monitoring wells 
were not professionally land surveyed for elevations and locations at this time. 

7.0 SAMPLE LOCATION & TESTING RATIONALE 

7.1 Number of Samples Collected 

The total number of media (soil and groundwater) samples collected is presented in the 
attached report.  Samples were designated using a unique alphanumeric number.  The 
number of samples collected was determined by a combination of many factors as listed 
below: 
 

 Reviewing previous remediation investigations, sample test results, and cleanup 
activities performed on the project site (GeoSystems Analysis, Inc. 1998 – 2002). 
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 The recognized environmental conditions identified during a 2011 Phase I ESA 
(Hart Crowser – 2011). 

 To investigate, to a limited degree, the vertical and horizontal trends of suspect 
soil and groundwater lead contamination due to historical land use practices 
(acid core lead battery manufacturing). 

 Observed areas of suspect contamination. 
 Observed texture and characteristics of soil in the sampling liners. 
 Review and comments made by technical personnel from the Port of Tacoma. 

7.2 Chemicals of Concern 

Selected areas reported and/or suspected of contamination were investigated for the 
chemicals of concern (COCs) as listed below. 
 

 Total Lead (Soil & Groundwater) 
 Dissolved Lead (Groundwater) 
 pH (Soil & Groundwater) 

 
Laboratory parameters were selected based on: 
 

 Products and raw materials historically used on the project site. 
 Contaminants commonly found at acid-core lead battery manufacturing facilities. 
 Observed areas of suspect contamination. 

7.3 Sample Locations 

Sample locations were selected based on reported historical land use practices related 
to the former lead battery manufacturing processes, waste disposal activities, and bulk 
chemical storage areas.  Sample locations were deemed at a safe distance from 
indentified utilities, buildings, landscaping, and other structures.  Judgmentally selected 
samples were collected at locations presented on FIGURE 5.  Judgmental and 
randomly selected samples were collected at several locations as listed below: 
 

 Beneath the concrete slab of the first addition located west of the main building 
 Beneath the bituminous asphalt surface of the second addition located south of 

the main building 
 Beneath bituminous asphalt surfaces west and east of the building. 
 Beneath the front loading dock, lead melting pots, assembly and battery charge 

area, acid tank storage areas, and the battery case painting area. 
 Adjacent to the sealed floor drain / trench in the second addition. 

 
Background Soil Samples 
 
Two soil sample locations (4 discrete soil samples) were collected from an area that 
was assumed not affected from source(s) of the suspected or identified contamination.  
These samples were used for the purpose of establishing a background quality control 
check.  The background soil samples were collected from an area that has the same 



GIS Mapping ▪ Site Assessment ▪ Wetland ▪ Remediation ▪ Habitat 
7 
 

 

basic characteristics as the medium of concern at the project, has not been reportedly 
influenced by suspect or known releases from the site, and has not been influenced by 
releases from other localized human activities.  Specifically the background quality 
control check was used to confirm the extent, if any, of lead contamination in near 
surface soil from battery manufacturing on the project site and from historical land use 
activities such as from the previous Asarco smelting operation in the region.  The 
background soil samples were collected beneath the concrete slab of the original 
building. 

7.4 Media Sampled 

Soil 
 
Soil samples were collected from beneath concrete slabs, bituminous asphalt, former 
acid tanks, adjacent to the sealed floor drain / trench, and other recognized 
environmental conditions. 
 
Groundwater 
 
One round of groundwater samples were collected from two temporarily installed 
groundwater monitoring wells. The monitoring wells were installed near the inlet and 
outlet of the former drain / trench in the second addition. 

8.0 SAMPLING & ANALYSIS 

8.1 SAMPLE DOCUMENTATION 

Information pertaining to each sample and location was entered into a field logbook and 
onto a media sample form immediately after collection.  The field notes contain 
information such as a unique identification number, person collecting the sample, depth 
interval, location, time, date, appearance, odor, texture, and other observed 
characteristics.  Media samples were designated with a unique number using the 
following format: 
 
Soil Samples:  SB – SO – 1A – 0.5’  
 
SB:    Project Site = Sound Battery 
SO:     Sample Media (SOIL) 
1A: Sample Number 1A 
0.5’: Depth Below Ground Surface in Feet 
 
Water Samples:  SB – WA -1 
 
SB: Project Site = Sound Battery 
WA: Sample Media (WATER) 
1: Sample Number 
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Sample locations were labeled in field with spray paint and were then hand sketched 
onto a project site map on the same day of sampling.  Each sample location was 
manually measured to convenient benchmarks using a Leica laser distance meter.  The 
benchmarks used to measure in the sample locations were the north, east, south and 
west walls of the building.  We estimated the location of building, doors, structures, and 
utilities and generated a site map by using other consultants maps (Hart Crowser & 
GeoSystems Analysis).  These figures were used to place our measurements onto a to-
scale project site plan.  The data depicted on all figures shall be considered accurate 
only to the degree permitted by the data sources and implied by the measuring 
methods. 

8.2 SOIL SAMPLING 

Soil samples were collected and analyzed in accordance with the sampling 
requirements of WAC 173-340-410.  Soil quality was determined by collecting two types 
of compliance samples: Background and Assessment. 
 
Grab soil samples were collected for this project.  Each sample was obtained in 
accordance with appropriate sampling protocol including labeling, packaging, 
preserving, bottle type, holding time, transporting, and delivering under standard Chain-
of-Custody procedures.  Each jar was properly labeled with a project name, sample 
location, chemicals of concern, date, time, preservation requirement, sampler initials, 
and type of sample. 
 
Soil samples were carefully placed into clean, 4 ounce, borosilicate glass jars with steel-
lined screw-top lids.  The outside surface of each sample container was wiped clean 
with a clean paper towel, placed into a clean zip lock bag or other suitable container, 
and placed into insulated plastic coolers.  Cubed ice was placed into the cooler to 
preserve samples during transport to the analytical testing laboratory.  Soil samples 
were delivered to the accredited laboratory by a common carrier within the required 
holding time for the COCs. 

 
Non-volatile chemicals such as heavy metals and pH were collected with clean stainless 
steel spoons after the sampling liners were split open with a clean knife.  The depth of 
each soil sample was measured and marked on the outside surface of each liner prior 
to sample withdrawal.  A soil sample was carefully removed from the liners and placed 
into clean glass jars.  The lids were secured tightly, placed in a clean zip-lock bag, and 
placed in a cooler with cubed ice. 

8.3 GROUNDWATER SAMPLING 

Groundwater samples were collected and analyzed in accordance with the sampling 
requirements of WAC 173-340-410.  Water quality was determined by collecting one 
type of compliance sample: Assessment. 
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Grab soil samples were collected for this project.  Each sample was obtained in 
accordance with appropriate sampling protocol including labeling, packaging, 
preserving, bottle type, holding time, transporting, and delivering under standard Chain-
of-Custody procedures.  Each jar was properly labeled with a project name, sample 
location, chemicals of concern, date, time, preservation requirement, sampler initials, 
and type of sample. 
 
Groundwater from the wells was sampled immediately after development by suction 
pumping with a Geotech GeoSub peristaltic pump.  The pump was powered using a 12-
Volt, marine, deep cycle, lead acid battery affixed to a DC flow rate controller. 
 
Groundwater samples were collected into clean, 500 ml, plastic, narrow mouth bottles 
with proper preservative and sealed with screw-top lids.  Dissolved lead samples were 
collected by inserting a 0.45 micro meter filter onto a new 10 cc plastic syringe and then 
forcing the water through the filter into the sample bottle.  The outside surface of each 
sample container was wiped clean with a clean paper towel, placed into a clean zip lock 
bag or other suitable container, and placed into insulated plastic coolers.  Cubed ice 
was placed into the cooler to preserve samples during transport to the analytical testing 
laboratory.  Groundwater samples were delivered to the accredited laboratory by a 
common carrier within the required holding time for the COCs. 

9.0 CLEANING PROCEDURES 

An easily accessible area was provided at the project site where cleaning, sampling and 
monitoring equipment was stationed (front loading dock).   Sampling equipment was 
cleaned prior to and at the completion of the work with an Alconox soap solution 
followed by tap water and distilled water rinses.  These procedures were performed to 
reduce the potential for cross contamination between discrete sample locations.  The 
working end of the hand tools were cleaned by scraping adhering soil from the tools and 
washing with an Alconox soap solution.  A tap water rinse followed with a distilled water 
rinse was performed before use at each discrete sample location.  Municipal tap water 
was used for cleaning procedures and bottled distilled water was purchased at a local 
department store. 
 
Cleaning fluids were visually inspected after decontaminating the sampling tools.  The 
cleaning fluids did not appear to be grossly contaminated (no odor or sheen) and were 
disposed of in the parking lot north of the building (away from sample locations).  
Probing equipment and down-hole sampling equipment was cleaned prior to and at the 
completion of the field exploration with tap water and Alconox detergent.  Hollow steel 
downhole sampling devices were hand washed with soapy water followed by a clean 
tap water rinse between samples.  Downhole cleaning fluids, purge water, and soils 
remaining in the liners after sample collection were placed into a 25-gallon DOT 17h 25-
gallon open-ended drum to be disposed of at a later date. 
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10.0 MAP PLOTTING 

A professional land surveyor was not contracted for this project.  Site features, 
structures, buildings, landscaping, probeholes, temporary monitoring wells, and known 
subsurface utilities were measured in the field using a Leica laser distance meter for the 
purpose of creating approximate “to-scale” site plan and sample location figure.  Plotted 
data depicted on all figures are considered accurate only to the degree permitted by the 
data sources and implied by the measuring methods. 



 
                                      Sample Form: Soil (SO)/Sediment (SD)/Residue RS)/Sludge(SL)                   
                   Sample Location Reference: 
 
ST (i.e. Sound Transit) -SO (Soil) – 1A - 14’ (depth bgs)                                                                      08.12.11 

Sample Number:        Time:   Date: _______   Sheet ___ of ___ 
Media:  _______ Project Name:       Project #:                           
Source: Pile Trench Drum Basin Auger Cuttings ___ Split Spoon ID __ Liner ID__    
Type: Surface Bottom Wall (N E S W) Under Slab Under Asphalt 
Moisture: Wet, Very Moist, Moist, Slight Moist, Dry Sheen Test:       Water Sheen:    
Zone: Saturated  Smear/Capillary   Vadose  Aquitard (Top/Under) Water Depth:    
Compliance:  Profile Performance Confirm Background Stockpile Assessment 
                        QC      Protection     Removed Future Removal Left-In-Place    
Sample Type: Grab Composite    Coarse: Very Dense/Dense/Loose    Fines: Soft/Stiff/Hard 
Odor: Gas/Diesel/Fuel Oil/Motor Oil/Solvent/Musty/Septic/None   Strength: Strong/Moderate/ Slight 
Organic Vapor (10.2, 11.7):  Empty Bag:   Headspace in Bag:              Ground Surface:    
Organic Vapor:  Breathing Zone:    Cutting/Auger Flight/Liner ____ Probe Hole Void:________ 
PID Lamp 9.8/10.6/11.7 Cal Date:       Equipment: Drill Probe Spoon Trier Syringe   
Problems:                   Decon Station         

Vertical Sample ______ 
Horizontal Sample ___ 

Chemical See C-O-C None VOC BTEX 
Gas Diesel/Oil cPAH PCB Metals   

Sample Waste Drum  Off-Site Disposal  
Sampler: JK   ___  Total Bottle #:___ 

 
                                      Sample Form: Soil (SO)/Sediment (SD)/Residue (RS)/Sludge(SL)                   
                   Sample Location Reference: 
 
ST (i.e. Sound Transit) -SO (Soil) – 1A - 14’ (depth bgs)                                                                        08.12.11 

Sample Number:        Time:   Date: _______   Sheet ___ of ___ 
Media:  _______ Project Name:       Project #:                           
Source: Pile Trench Drum Basin Auger Cuttings ___ Split Spoon ID __ Liner ID__    
Type: Surface Bottom Wall (N E S W) Under Slab Under Asphalt 
Moisture: Wet, Very Moist, Moist, Slight Moist, Dry Sheen Test:       Water Sheen:    
Zone: Saturated  Smear/Capillary   Vadose  Aquitard (Top/Under) Water Depth:    
Compliance:  Profile Performance Confirm Background Stockpile Assessment 
                        QC      Protection     Removed Future Removal Left-In-Place    
Sample Type: Grab Composite    Coarse: Very Dense/Dense/Loose    Fines: Soft/Stiff/Hard 
Odor: Gas/Diesel/Fuel Oil/Motor Oil/Solvent/Musty/Septic/None   Strength: Strong/Moderate/ Slight 
Organic Vapor (10.2, 11.7):  Empty Bag:   Headspace in Bag:              Ground Surface:    
Organic Vapor:  Breathing Zone:    Cutting/Auger Flight/Liner ____ Probe Hole Void:________ 
PID Lamp 9.8/10.6/11.7 Cal Date:       Equipment: Drill Probe Spoon Trier Syringe   
Problems:                   Decon Station         

Vertical Sample _____ 
Horizontal Sample ___ 

Chemical See C-O-C None VOC BTEX 
Gas Diesel/Oil cPAH PCB Metals   

Sample Waste Drum  Off-Site Disposal  
Sampler: JK   ____  Total Bottle #:___ 

Layer Color Texture 
   
   
   
   
Length of soil in spoon/liner:  

Layer Color Texture 
   
   
   
   
Length of soil in spoon/liner:  



                                            Groundwater Well / Piezometer Sample Form                  Final QC 
 Well Identification and Job Number Well #: SB 1-WA Date: 7.19.2011 Job #:  E2JK-DykmanTac-2 

 Well Install Date & Reference Location on Project Site Inlet to abandoned trench drain inside building                         Well installed on 7.19.2011 

 Project Site Contact Person Person: Marvin Dykman / Bill Evans Telephone:  

 Project Site Location Address 2310 East 11th Street, Tacoma WA, PN 2275200770 

 Sampler(s) and Company Sampler(s): Jonathan M. Kemp Company: EnCo Environmental Corp 

 Laboratory Freidman & Bruya, Seattle Telephone: 

 Driller/Prober Pacific Northwest Probe & Drill, Milton Telephone: 

 Weather and Barometer Reading (Rising / Falling) Cloudy, 58 degrees, no rain, falling barometer 
 Security Condition of Well                            New Well  Bolted  Locked  Capped 
 Well Casing Material and Diameter PVC, screw type, no glues Well Size: ¾” 
 Type of Well  Permanent   Temporary  Date Removed: 7.19.2011 
 Filtered in Field  Yes 0.45 um on a syringe  No 
 Photos Taken  Yes  No 
 Ice In Cooler  Yes  No 
 Chain of Custody Seal on Sample Container  Yes  No 
 Length and Diameter of Tubing Placed in Well Length: 10 feet ID Diameter: 0.25” 

 Parameters (See Chain-of-Custody Form) Total and Dissolved Lead and pH 
 Depth to Static Water from TOC (ft) @ North Rim 7.72 feet  Water in Well 
 Ground Surface to TOC (ft) @ North Rim   (+ or -) +1.27 feet Stick Up 
 Depth to Water from Ground Surface 6.45 feet  
 Well Screen Interval bgs  9 feet to 4 feet                            Sampled in Screen Interval 
 Bottom of Casing from TOC @ North Rim 9 feet  
 Sediment in Bottom  Yes  No  Unknown 
 Was TOC Land Surveyed to a Benchmark  Yes  No 
 Elevation at Ground Surface (MSL) N/A 
 Elevation at TOC @ North Rim N/A                                      
 Elevation at SWL (MSL) N/A 
 Benchmark and Elevation N/A  
 Immiscible Layers (observed or interphase meter) Top: None Observed Bottom: Unknown 
 Tidal Influence High Tide: - Low Tide: - 
 Purge & Sampling Equipment Purge: GeoTech Peristaltic Pump  Sampling: Same as purge 
 Purge Date and Time Date: 7.19.11  Purge Time: 10:25 - 10:55 Date: 7.19.11          Sample Time:10:55 

 Purge/Sampling Rate (seconds per 1 cup – 8 ounces)  Purge Rate:  Sampling Rate:  
 Purge/Sampling Rate (minutes per 1 gallon – gpm) Purge Rate: ¼ gallon per minute Sampling Rate: Same as purge 

 VOC Sampling Rate (seconds per 1 cup)                                                 VOC Sampling Rate: N/A 
 Well Diameter, Standing Water Depth, & 4 Volumes 1”, 9.0 – 7.72 = 1.28’ 4 Volumes: 0.21 gallon 
 Borehole Diameter and 4 Volumes (gallons) Borehole Diameter: 3” 4 Volumes: 1.9 gallons 
 Purge Water Volume and Disposal Purge Volume: 4 gallons Disposal: On-site drum 
 Organic Vapor Instrument & Reading (Well Casing) N/A 
 Well Yield  High  Medium  Low 
 Purge Water Appearance: INITIAL: Brown gray, turbid                                             END: Tan, light turbid 

 pH, Conductivity, DO, ORP Meter Calibration Calibration Date: N/A Buffer Expiration Date: Field Test Instrument: 

 Stability Temperature Degrees C (field) 1, 2, 3    
 Stability Conductivity µS/cm3 (field) 1, 2, 3    
 Stability pH units (field) 1, 2, 3    
 Stability DO mg/L (field) 1, 2, 3    
 Stability ORP mV (field) 1, 2, 3    
 Start Sample Appearance, Odor, and Sheens  

 Finish Sample Appearance, Odor, and Sheens Light tan with light turbidity     Filtered Sample was clear 

 Sample Temperature (Degrees C): Start: Finish: 

 Sample Conductivity µS/cm3 (field): Start: Finish: 

 Sample pH (field): Start: Finish: 

 Sample Dissolved Oxygen (mg/L)  
 Sample Oxidation Reduction Potential  
 Sample Ferrous Iron Field Kit Test Result (mg/L)  
   
 Gasket and Monument Condition Well removed after sampling 
 Maintenance Requirements None, well properly decommissioned 

Updated on 07.22.11 



 

                                            Groundwater Well / Piezometer Sample Form                  Final QC 
 Well Identification and Job Number Well #: SB 2-WA Date: 7.19.2011 Job #:  E2JK-DykmanTac-2 

 Well Install Date & Reference Location on Project Site Outlet to abandoned trench drain outside building                      Well installed 7.19.2011 

 Project Site Contact Person Person: Marvin Dykman / Bill Evans Telephone: 

 Project Site Location Address 2310 East 11th Street, Tacoma WA, PN 2275200770 

 Sampler(s) and Company Sampler(s): Jonathan M. Kemp Company: EnCo Environmental Corp 

 Laboratory Freidman & Bruya, Seattle Telephone: 

 Driller/Prober Pacific Northwest Probe & Drill, Milton Telephone: 

 Weather and Barometer Reading (Rising / Falling) Cloudy, 58 degrees, no rain, falling barometer 
 Security Condition of Well                            New Well  Bolted  Locked  Capped 
 Well Casing Material and Diameter PVC, screw type, no glues Well Size: ¾” 
 Type of Well  Permanent   Temporary  Date Removed: 7.19.2011 
 Filtered in Field  Yes 0.45 um on a syringe  No 
 Photos Taken  Yes  No 
 Ice In Cooler  Yes  No 
 Chain of Custody Seal on Sample Container  Yes  No 
 Length and Diameter of Tubing Placed in Well Length: 10 feet ID Diameter: 0.25” 

 Parameters (See Chain-of-Custody Form) Total and Dissolved Lead and pH 
 Depth to Static Water from TOC (ft) @ North Rim 7.84 feet  Water in Well 
 Ground Surface to TOC (ft) @ North Rim   (+ or -) +1.55 feet Stick Up 
 Depth to Water from Ground Surface 6.29 feet  
 Well Screen Interval bgs 9 feet to 4 feet                            Sampled in Screen Interval 
 Bottom of Casing from TOC @ North Rim 9 feet  
 Sediment in Bottom  Yes  No  Unknown 
 Was TOC Land Surveyed to a Benchmark  Yes  No 
 Elevation at Ground Surface (MSL) N/A 
 Elevation at TOC @ North Rim N/A                                      
 Elevation at SWL (MSL) N/A 
 Benchmark and Elevation N/A  
 Immiscible Layers (observed or interphase meter) Top: None Observed Bottom: Unknown 
 Tidal Influence High Tide: - Low Tide: - 
 Purge & Sampling Equipment Purge: GeoTech Peristaltic Pump  Sampling: Same as purge 
 Purge Date and Time Date: 7.19.11    Purge Time: 9:30 to 10:00 Date: 7.19.11          Sample Time:10:05 

 Purge/Sampling Rate (seconds per 1 cup – 8 ounces)  Purge Rate:  Sampling Rate:  
 Purge/Sampling Rate (minutes per 1 gallon – gpm) Purge Rate: ¼ gallon per minute Sampling Rate: Same as purge 

 VOC Sampling Rate (seconds per 1 cup)                                                 VOC Sampling Rate: N/A 
 Well Diameter, Standing Water Depth, & 4 Volumes 1”, 9.0 – 7.84 = 1.16’ 4 Volumes: 0.19 gallon 
 Borehole Diameter and 4 Volumes (gallons) Borehole Diameter: 3” 4 Volumes: 1.7 gallons 
 Purge Water Volume and Disposal Purge Volume: 4 gallons Disposal: On-site drum 
 Organic Vapor Instrument & Reading (Well Casing) N/A 
 Well Yield  High  Medium  Low 
 Purge Water Appearance: INITIAL: Brown gray, turbid                                             END: Tan, light turbid to clear 

 pH, Conductivity, DO, ORP Meter Calibration Calibration Date: N/A Buffer Expiration Date: Field Test Instrument: 

 Stability Temperature Degrees C (field) 1, 2, 3    
 Stability Conductivity µS/cm3 (field) 1, 2, 3    
 Stability pH units (field) 1, 2, 3    
 Stability DO mg/L (field) 1, 2, 3    
 Stability ORP mV (field) 1, 2, 3    
 Start Sample Appearance, Odor, and Sheens  

 Finish Sample Appearance, Odor, and Sheens Light tan with light turbidity     Filtered Sample was clear 

 Sample Temperature (Degrees C): Start: Finish: 

 Sample Conductivity µS/cm3 (field): Start: Finish: 

 Sample pH (field): Start: Finish: 

 Sample Dissolved Oxygen (mg/L)  
 Sample Oxidation Reduction Potential  
 Sample Ferrous Iron Field Kit Test Result (mg/L)  
   
 Gasket and Monument Condition Well removed after sampling 
 Maintenance Requirements None, well properly decommissioned 

Updated on 07.22.11 



 

                                            Groundwater Well / Piezometer Sample Form                  Final QC 
 Well Identification and Job Number Well #: MW-1 Date: 7.19.2011 Job #:  E2JK-DykmanTac-2 

 Well Install Date & Reference Location on Project Site NW corner, outside, near East 11th Street                                        Well installed in 1997 

 Project Site Contact Person Person: Marvin Dykman / Bill Evans Telephone: 

 Project Site Location Address 2310 East 11th Street, Tacoma WA, PN 2275200770 

 Sampler(s) and Company Sampler(s): Jonathan M. Kemp Company: EnCo Environmental Corp 

 Laboratory Unknown Telephone: 

 Driller/Prober Unknown Telephone: 

 Weather and Barometer Reading (Rising / Falling) Cloudy, 58 degrees, no rain, falling barometer 
 Security Condition of Well                            New Well  Bolted  Locked  Capped 
 Well Casing Material and Diameter PVC 2” 
 Type of Well  Permanent   Temporary  Date Removed: N/A 
 Filtered in Field  N/A  No 
 Photos Taken  Yes  No 
 Ice In Cooler  Yes  No 
 Chain of Custody Seal on Sample Container  Yes  No 
 Length and Diameter of Tubing Placed in Well Length: ID Diameter: 

 Parameters (See Chain-of-Custody Form) Static water level only 
 Depth to Static Water from TOC (ft) @ North Rim 6.07 feet  Water in Well 
 Ground Surface to TOC (ft) @ North Rim   (+ or -) Not measured Flush Mount 
 Depth to Water from Ground Surface Unknown  
 Well Screen Interval bgs (GeoSystems)  14 feet to 9 feet                         Sampled in Screen Interval 
 Bottom of Casing from TOC @ North Rim 14 feet (GeoSystems)  
 Sediment in Bottom  Yes  No  Unknown 
 Was TOC Professionally Surveyed to a Benchmark  Yes  No  Unknown 
 Elevation at Ground Surface (MSL) Unknown 
 Elevation at TOC @ North Rim 10.48 (GeoSystems – Table 5 in 10.23.98 report)                                      
 Elevation at SWL (MSL or Assumed) 10.48 – 6.07 = 4.41’ MSL 
 Benchmark and Elevation (GeoSystems) City of Tacoma NGVD29 Elev  
 Immiscible Layers (observed or interphase meter) Top: None Observed Bottom: Unknown 
 Tidal Influence High Tide: - Low Tide: - 
 Purge & Sampling Equipment Purge: N/A Sampling: N/A 
 Purge Date and Time Date:                      Purge Time: Date:        Sample Time: SWL @ 4:00 

 Purge/Sampling Rate (seconds per 1 cup – 8 ounces)  Purge Rate:  Sampling Rate:  
 Purge/Sampling Rate (minutes per 1 gallon – gpm) Purge Rate: Sampling Rate: 

 VOC Sampling Rate (seconds per 1 cup)                                                 VOC Sampling Rate: N/A 
 Well Diameter, Standing Water Depth, & 4 Volumes 2” 4 Volumes:  
 Borehole Diameter and 4 Volumes (gallons) Borehole Diameter: 4 Volumes:  
 Purge Water Volume and Disposal Purge Volume: None Disposal: 
 Organic Vapor Instrument & Reading (Well Casing) N/A 
 Well Yield  High  Medium  Low 
 Purge Water Appearance: INITIAL:                                                           END: 

 pH, Conductivity, DO, ORP Meter Calibration Calibration Date: N/A Buffer Expiration Date: Field Test Instrument: 

 Stability Temperature Degrees C (field) 1, 2, 3    
 Stability Conductivity µS/cm3 (field) 1, 2, 3    
 Stability pH units (field) 1, 2, 3    
 Stability DO mg/L (field) 1, 2, 3    
 Stability ORP mV (field) 1, 2, 3    
 Start Sample Appearance, Odor, and Sheens  

 Finish Sample Appearance, Odor, and Sheens  

 Sample Temperature (Degrees C): Start: Finish: 

 Sample Conductivity µS/cm3 (field): Start: Finish: 

 Sample pH (field): Start: Finish: 

 Sample Dissolved Oxygen (mg/L)  
 Sample Oxidation Reduction Potential  
 Sample Ferrous Iron Field Kit Test Result (mg/L)  
   
 Gasket and Monument Condition Poor, water in monument over well cap, not leaking 
 Maintenance Requirements Water cleaned out, Mr. Dykman to seal covers and bolt 

Updated on 07.22.11 



                                            Groundwater Well / Piezometer Sample Form                  Final QC 
 Well Identification and Job Number Well #: MW-2 Date: 7.19.2011 Job #:  E2JK-DykmanTac-2 

 Well Install Date & Reference Location on Project Site SW corner, outside, near Fasco Distributors                                    Well installed in 1997 

 Project Site Contact Person Person: Marvin Dykman / Bill Evans Telephone: 

 Project Site Location Address 2310 East 11th Street, Tacoma WA, PN 2275200770 

 Sampler(s) and Company Sampler(s): Jonathan M. Kemp Company: EnCo Environmental Corp 

 Laboratory Unknown Telephone: 

 Driller/Prober Unknown Telephone: 

 Weather and Barometer Reading (Rising / Falling) Cloudy, 58 degrees, no rain, falling barometer 
 Security Condition of Well                            New Well  Bolted  Locked  Capped 
 Well Casing Material and Diameter PVC 2” 
 Type of Well  Permanent   Temporary  Date Removed: N/A 
 Filtered in Field  N/A  No 
 Photos Taken  Yes  No 
 Ice In Cooler  Yes  No 
 Chain of Custody Seal on Sample Container  Yes  No 
 Length and Diameter of Tubing Placed in Well Length: ID Diameter: 

 Parameters (See Chain-of-Custody Form) Static water level only 
 Depth to Static Water from TOC (ft) @ North Rim 9.81 feet  Water in Well 
 Ground Surface to TOC (ft) @ North Rim   (+ or -) Not measured Stick Up 
 Depth to Water from Ground Surface Unknown  
 Well Screen Interval bgs (GeoSystems)  14 feet to 9 feet                         Sampled in Screen Interval 
 Bottom of Casing from TOC @ North Rim 14 feet (GeoSystems)  
 Sediment in Bottom  Yes  No  Unknown 
 Was TOC Professionally Surveyed to a Benchmark  Yes  No  Unknown 
 Elevation at Ground Surface (MSL) Unknown 
 Elevation at TOC @ North Rim 14.12 (GeoSystems – Table 5 in 10.23.98 report)                                      
 Elevation at SWL (MSL or Assumed) 14.12 – 9.81 = 4.31’ MSL (Damaged: Stick Up Lifted Up!) 
 Benchmark and Elevation (GeoSystems) City of Tacoma NGVD29 Elev  
 Immiscible Layers (observed or interphase meter) Top: None Observed Bottom: Unknown 
 Tidal Influence High Tide: - Low Tide: - 
 Purge & Sampling Equipment Purge: N/A Sampling: N/A 
 Purge Date and Time Date:                      Purge Time: Date:        Sample Time: SWL @ 4:40 

 Purge/Sampling Rate (seconds per 1 cup – 8 ounces)  Purge Rate:  Sampling Rate:  
 Purge/Sampling Rate (minutes per 1 gallon – gpm) Purge Rate: Sampling Rate: 

 VOC Sampling Rate (seconds per 1 cup)                                                 VOC Sampling Rate: N/A 
 Well Diameter, Standing Water Depth, & 4 Volumes 2” 4 Volumes:  
 Borehole Diameter and 4 Volumes (gallons) Borehole Diameter: 4 Volumes:  
 Purge Water Volume and Disposal Purge Volume: None Disposal: 
 Organic Vapor Instrument & Reading (Well Casing) N/A 
 Well Yield  High  Medium  Low 
 Purge Water Appearance: INITIAL:                                                           END: 

 pH, Conductivity, DO, ORP Meter Calibration Calibration Date: N/A Buffer Expiration Date: Field Test Instrument: 

 Stability Temperature Degrees C (field) 1, 2, 3    
 Stability Conductivity µS/cm3 (field) 1, 2, 3    
 Stability pH units (field) 1, 2, 3    
 Stability DO mg/L (field) 1, 2, 3    
 Stability ORP mV (field) 1, 2, 3    
 Start Sample Appearance, Odor, and Sheens  

 Finish Sample Appearance, Odor, and Sheens  

 Sample Temperature (Degrees C): Start: Finish: 

 Sample Conductivity µS/cm3 (field): Start: Finish: 

 Sample pH (field): Start: Finish: 

 Sample Dissolved Oxygen (mg/L)  
 Sample Oxidation Reduction Potential  
 Sample Ferrous Iron Field Kit Test Result (mg/L)  
   
 Gasket and Monument Condition Poor, Concrete seal lifted out of the ground ~ 1’ 
 Maintenance Requirements Fix the seal or decommission the well 

Updated on 07.22.11 



 

                                            Groundwater Well / Piezometer Sample Form                  Final QC 
 Well Identification and Job Number Well #: MW-3 Date: 7.19.2011 Job #:  E2JK-DykmanTac-2 

 Well Install Date & Reference Location on Project Site SE corner, outside, near Tacoma Fire Station                                   Well installed in 1997 

 Project Site Contact Person Person: Marvin Dykman / Bill Evans Telephone: 

 Project Site Location Address 2310 East 11th Street, Tacoma WA, PN 2275200770 

 Sampler(s) and Company Sampler(s): Jonathan M. Kemp Company: EnCo Environmental Corp 

 Laboratory Unknown Telephone: 

 Driller/Prober Unknown Telephone: 

 Weather and Barometer Reading (Rising / Falling) Cloudy, 58 degrees, no rain, falling barometer 
 Security Condition of Well                            New Well  Bolted  Locked  Capped 
 Well Casing Material and Diameter PVC 2” 
 Type of Well  Permanent   Temporary  Date Removed: N/A 
 Filtered in Field  N/A  No 
 Photos Taken  Yes  No 
 Ice In Cooler  Yes  No 
 Chain of Custody Seal on Sample Container  Yes  No 
 Length and Diameter of Tubing Placed in Well Length: ID Diameter: 

 Parameters (See Chain-of-Custody Form) Static water level only 
 Depth to Static Water from TOC (ft) @ North Rim 9.20 feet  Water in Well 
 Ground Surface to TOC (ft) @ North Rim   (+ or -) Not measured Stick Up 
 Depth to Water from Ground Surface Unknown  
 Well Screen Interval bgs (GeoSystems)  14 feet to 9 feet                         Sampled in Screen Interval 
 Bottom of Casing from TOC @ North Rim 14 feet (GeoSystems)  
 Sediment in Bottom  Yes  No  Unknown 
 Was TOC Professionally Surveyed to a Benchmark  Yes  No  Unknown 
 Elevation at Ground Surface (MSL) Unknown 
 Elevation at TOC @ North Rim 13.83 (GeoSystems – Table 5 in 10.23.98 report)                                      
 Elevation at SWL (MSL or Assumed) 13.83 – 9.20 = 4.63’ MSL 
 Benchmark and Elevation (GeoSystems) City of Tacoma NGVD29 Elev  
 Immiscible Layers (observed or interphase meter) Top: None Observed Bottom: Unknown 
 Tidal Influence High Tide: - Low Tide: - 
 Purge & Sampling Equipment Purge: N/A Sampling: N/A 
 Purge Date and Time Date:                      Purge Time: Date:        Sample Time: SWL @ 4:25 

 Purge/Sampling Rate (seconds per 1 cup – 8 ounces)  Purge Rate:  Sampling Rate:  
 Purge/Sampling Rate (minutes per 1 gallon – gpm) Purge Rate: Sampling Rate: 

 VOC Sampling Rate (seconds per 1 cup)                                                 VOC Sampling Rate: N/A 
 Well Diameter, Standing Water Depth, & 4 Volumes 2” 4 Volumes:  
 Borehole Diameter and 4 Volumes (gallons) Borehole Diameter: 4 Volumes:  
 Purge Water Volume and Disposal Purge Volume: None Disposal: 
 Organic Vapor Instrument & Reading (Well Casing) N/A 
 Well Yield  High  Medium  Low 
 Purge Water Appearance: INITIAL:                                                           END: 

 pH, Conductivity, DO, ORP Meter Calibration Calibration Date: N/A Buffer Expiration Date: Field Test Instrument: 

 Stability Temperature Degrees C (field) 1, 2, 3    
 Stability Conductivity µS/cm3 (field) 1, 2, 3    
 Stability pH units (field) 1, 2, 3    
 Stability DO mg/L (field) 1, 2, 3    
 Stability ORP mV (field) 1, 2, 3    
 Start Sample Appearance, Odor, and Sheens  

 Finish Sample Appearance, Odor, and Sheens  

 Sample Temperature (Degrees C): Start: Finish: 

 Sample Conductivity µS/cm3 (field): Start: Finish: 

 Sample pH (field): Start: Finish: 

 Sample Dissolved Oxygen (mg/L)  
 Sample Oxidation Reduction Potential  
 Sample Ferrous Iron Field Kit Test Result (mg/L)  
   
 Gasket and Monument Condition Fair, rusty, capped and sealed 
 Maintenance Requirements None 

Updated on 07.22.11 



 

                                            Groundwater Well / Piezometer Sample Form                  Final QC 
 Well Identification and Job Number Well #: MW-4 Date: 7.19.2011 Job #:  E2JK-DykmanTac-2 

 Well Install Date & Reference Location on Project Site NE corner, outside, near East 11th Street                                        Well installed in 1997 

 Project Site Contact Person Person: Marvin Dykman / Bill Evans Telephone: 

 Project Site Location Address 2310 East 11th Street, Tacoma WA, PN 2275200770 

 Sampler(s) and Company Sampler(s): Jonathan M. Kemp Company: EnCo Environmental Corp 

 Laboratory Unknown Telephone: 

 Driller/Prober Unknown Telephone: 

 Weather and Barometer Reading (Rising / Falling) Cloudy, 58 degrees, no rain, falling barometer 
 Security Condition of Well                            New Well  Bolted  Locked  Capped 
 Well Casing Material and Diameter PVC 2” 
 Type of Well  Permanent   Temporary  Date Removed: N/A 
 Filtered in Field  N/A  No 
 Photos Taken  Yes  No 
 Ice In Cooler  Yes  No 
 Chain of Custody Seal on Sample Container  Yes  No 
 Length and Diameter of Tubing Placed in Well Length: ID Diameter: 

 Parameters (See Chain-of-Custody Form) Static water level only 
 Depth to Static Water from TOC (ft) @ North Rim 5.93 feet  Water in Well 
 Ground Surface to TOC (ft) @ North Rim   (+ or -) Not measured Flush Mount 
 Depth to Water from Ground Surface Unknown  
 Well Screen Interval bgs (GeoSystems)  14 feet to 9 feet                         Sampled in Screen Interval 
 Bottom of Casing from TOC @ North Rim 14 feet (GeoSystems)  
 Sediment in Bottom  Yes  No  Unknown 
 Was TOC Professionally Surveyed to a Benchmark  Yes  No  Unknown 
 Elevation at Ground Surface (MSL) Unknown 
 Elevation at TOC @ North Rim 10.34 (GeoSystems – Table 5 in 10.23.98 report)                                      
 Elevation at SWL (MSL or Assumed) 10.34 – 5.93 = 4.41’ MSL 
 Benchmark and Elevation (GeoSystems) City of Tacoma NGVD29 Elev  
 Immiscible Layers (observed or interphase meter) Top: None Observed Bottom: Unknown 
 Tidal Influence High Tide: - Low Tide: - 
 Purge & Sampling Equipment Purge: N/A Sampling: N/A 
 Purge Date and Time Date:                      Purge Time: Date:        Sample Time: SWL @ 4:15 

 Purge/Sampling Rate (seconds per 1 cup – 8 ounces)  Purge Rate:  Sampling Rate:  
 Purge/Sampling Rate (minutes per 1 gallon – gpm) Purge Rate: Sampling Rate: 

 VOC Sampling Rate (seconds per 1 cup)                                                 VOC Sampling Rate: N/A 
 Well Diameter, Standing Water Depth, & 4 Volumes 2” 4 Volumes:  
 Borehole Diameter and 4 Volumes (gallons) Borehole Diameter: 4 Volumes:  
 Purge Water Volume and Disposal Purge Volume: None Disposal: 
 Organic Vapor Instrument & Reading (Well Casing) N/A 
 Well Yield  High  Medium  Low 
 Purge Water Appearance: INITIAL:                                                           END: 

 pH, Conductivity, DO, ORP Meter Calibration Calibration Date: N/A Buffer Expiration Date: Field Test Instrument: 

 Stability Temperature Degrees C (field) 1, 2, 3    
 Stability Conductivity µS/cm3 (field) 1, 2, 3    
 Stability pH units (field) 1, 2, 3    
 Stability DO mg/L (field) 1, 2, 3    
 Stability ORP mV (field) 1, 2, 3    
 Start Sample Appearance, Odor, and Sheens  

 Finish Sample Appearance, Odor, and Sheens  

 Sample Temperature (Degrees C): Start: Finish: 

 Sample Conductivity µS/cm3 (field): Start: Finish: 

 Sample pH (field): Start: Finish: 

 Sample Dissolved Oxygen (mg/L)  
 Sample Oxidation Reduction Potential  
 Sample Ferrous Iron Field Kit Test Result (mg/L)  
   
 Gasket and Monument Condition Poor, water in monument over well cap, not leaking 
 Maintenance Requirements Water cleaned out, Mr. Dykman to seal covers and bolt 

Updated on 07.22.11 
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HYDRAULICALLY PROBED MONITORING WELL CONSTRUCTION DETAILS 

(Temporary Wells) 
Sound Battery – Tacoma WA 

ITEM 1WA & 2WA 

Probe Rig AMS Power Probe, Model 9100P, Bobcat, Model No. 463 
with rubber tires 

Probe & Sampling Geoprobe macro pore system with steel rods affixed at 
the bottom with a 2 foot long, 2 inch outside diameter 
(OD) hollow steel rod for inserted liners for continuous 
sampling.  Liners are new, PVC/Acetate, 2.8’ long and 
1.5 inch OD 

Surface Type Stickup riser, about 1.5 foot above the ground/floor 
surface 

Well Monument None, well was temporary and was removed after 
sampling 

Casing Top Cap n/a 
Casing Type & Interval Total length = 4’, new PVC, ¾” OD, TOC to 4’ bgs  
Screen Type & Interval Total length = 5’, new PVC, 0.01” slot, ¾” OD, 4’ to 9’ bgs 
Sump None 
End Cap PVC 
Bottom of Probehole/Well 9 feet 
Joint Type Screw threads, no glues 
Surface Seal Grout & Interval Sacrete from ground surface to 6” bgs 
Seal Type & Interval 3/8’ bentonite chips from 6” bgs to 9’ bgs 
Screen Filter Interval None, well was temporary and was removed after 

sampling 
 
Note:  Additional information on monitoring well and probehole details is presented on 

the LOG OF PROBEHOLES and LOG OF TEMPORARY MONITORING 
WELLS in APPENDIX C. 

 









LOG OF PROBEHOLES & MONITORING WELLS 
 

1. Ft = Feet 
2. Stratification = Depth bgs in feet where soil layer was observed in liner / spoon 
3. BGS = Below ground surface 
4. Sample type: Grab or Comp (composite) as noted on the log 
5. Recovery % = Percent recovery of soil in the soil sampling device 
6. USCS = Unified Soil Classification System 
7. Water depth = Measured depth of surficial groundwater static water level in feet bgs 
8. Elevation: surveyed elevation in feet from the referenced benchmark (assumed or 

MSL): n/a 
9. MSL = elevation in feet above Mean Sea Level 
10. Sample depth = depth bgs of the collected sample 
11. Probe depth:  profiled depth interval bgs of probehole or monitoring well 
12. n/a = not applicable 
   
      
  
  
  



 
UNIFIED SOIL CLASSIFICATION SYSTEM 

(From ASTM D-2488 & 2487-90) 

MAJOR DIVISIONS GROUP 
SYMBOL 

TYPICAL DESCRIPTION 

 
 
 
 
 
 

Coarse-Grained 
Soils (more than 
50% retained on 
No. 200 sieve) 

 
 
 
 
[Use Dual Symbols 
for 5 – 12% Fines 

(i.e. GP – GM)] 

 
 

Gravels 
(more than 50% of 

coarse fraction 
retained on No. 4 

sieve) 

 
 

Clean Gravels 
(less than 5% fines) 

GW Well-Graded Gravels, 
Gravel-Sand Mixtures, Little 
or No Fines 

GP Poorly-Graded Gravels, 
Gravel-Sand Mixtures 

 
Gravels with Fines 
(more than 12% 

fines) 

GM Silty Gravels, Gravel-Sand-
Silt Mixtures 

GC Clayey Gravels, Gravel-
Sand-Clay Mixtures 

 
 
 

Sands 
(50% or more of 
coarse fraction 

passes the No. 4 
sieve) 

 
 

Clean Sands 
(less than 5% fines) 

SW Well-Graded Sands, 
Gravelly Sands, Little or No 
Fines 

SP Poorly-Graded Sand, 
Gravelly Sands, Little or No 
Fines 

 
Sands with Fines 
(more than 12% 

fines) 

SM Silty Sands, Sand-Silt 
Mixtures 

SC Clayey Sands, Sand-Clay 
Mixtures 

 
 
 
 
 
 
 
 
 
Fine-Grained Soils 

(50% or more 
passes the No. 200 

sieve) 

 
Silts and Clays 

(liquid limit less than 
50) 

 
 
 

Inorganic 

ML Inorganic Silts and Very 
Fine Sands, Rock Flour, 
Silty or Clayey Fine Sands 
or Clayey Silts with Slight 
Plasticity 

CL Inorganic Clays of Low to 
Medium Plasticity, Gravelly 
Clays, Sandy Clays, Silty 
Clays, Lean Clays 

Organic OL Organic Silts and Organic 
Silty Clays of Low Plasticity 

 
 

Silts and Clays 
(liquid limit 50 or 

more) 

 
 
 

Inorganic 

CH Inorganic Clays of Medium 
to High Plasticity, Sandy Fat 
Clay, Gravelly Fat Clay  

MH Inorganic Silts, Micaceous 
or Diatomaceous Fine 
Sands or Silty Soils, Elastic 
Silt 

Organic OH Organic Clays of Medium to 
High Plasticity, Organic Silts 

Highly Organic Soils Primarily organic matter, dark in color, and 
organic odor 

PT Peat, Humus, Swamp Soils 
with High Organic Content 
(See D 4427-02) 
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PROJECT SITE SAFETY PLAN 
 

          Date: 7/1819/11  Arrival Time: 7 AM 
            Leave Time:5 PM     Hours on Site:  10 hrs 

 
 

Project Site: Sound Battery 
Address:  2310 East 11th Street 
   Tacoma WA 98421 
 
EMERGENCY NUMBERS 
 
Hospital: Tacoma General Hopital, 911, Non Emergency: 253.403.1000 
 Ambulance: Tri Med, 911, Non Emergency: 253.573.0580 
 Police: Tacoma Police Department, 911, Non Emergency: 253.798.4721 
 Poison Control Center: 1.800.222.1222 
 
Nearest Hospital: Tacoma General Hospital, 315 Martin Luther King Jr. Way, Tacoma WA 98405 
 
Direction to Hospital: Go NE on East 11th toward Port of Tacoma Road, Turn right onto Port of Tacoma Road, 
Turn right on N Frontage Road, Merge onto WA-509 via ramp on the left to Tacoma City Center, Merge onto 
1-705 via ramp to Schuster Pdwy/Ruston, Turn right onto South Statdium Way, Turn left onto Division 
Avenue, Turn left onto South K Streeet/Martin Luther King Jr. Way, the hospital is on the right. 
 
Project Site Description: Former Lead Acid Battery Manufacturer 
 
Wind direction: From the West  
 
Approximate wind speed: <10 MPH 
 
 Weather Conditions: Foggy AM then Cloudy PM with ambiant air temperatures ranging from 52 to 68 
degrees F, no rainfall 
 
Scope and Objective of Work: Near surface soil and groundwater investigation for lead in soil and water 
 
Training Requirements: OSHA 1910.120 Hazardous Site Investigations, 40 hour training with annual 8 hour 
refresher, Health and Safety Debriefing for EnCo employees  
 
Independent Contractors: NW Probe, Evergreen Concrete Cutting, Pacific Rim Environmental, Mountain 
View Locating Services, LLC  
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Washington Department of Ecology Inspector: N/A 
 
Was the “Buddy” System Used?   Yes   No  Only one EnCo employee was on the project site 
 
First Aid Equipment: Compact first aid kit 
 
PPE Requirements: Safety vest, coverall, steel-toed boot, Latex/Nitrile glove, ear plug, hard hat, safety glasses 
 
Medical Monitoring Requirements: Not required 
 
Chemicals of Concern: Lead 
 
Sampling Matrix:  Air  Ground water  Residues  Sediment  Soil  Surface water 
 

TABLE 1 
KNOWN CHEMICAL HAZARDS 

 
 

Parameter 
 

PEL/TLV 
 

STEL 
Route of 
Exposure 

Acute 
Symptoms 

Odor 
Threshold 

Odor 
Description 

Lead 50 ug/m3 30 ug/m3 
Action 
Level 

Inhalation of 
dust or dirt 

Anemic 
Coma / 
Seizure 

None Metallic, 
sweet 

 
Footnotes for Table 1: 
 
PEL = Permissible exposure level 
TLV = Threshold level value 
STEL = Short term exposure level 
IDLH = Immediately dangerous to life and health 
ppm = part per million 
ug/m3 = micrograms per cubic meter 
mg/m3 = milligrams per cubic meter 
 
Routes of Chemical Exposure:  Inhalation  Dermal   Ingestion     No Exposure    
 
Overall Risk of Chemical Exposure: 
  Serious        Moderate       
  Low        Unknown       
 
Physical Hazards: 
  Explosion:       
  Confined Space:       
  Noise: Probing and hammering and concrete cutting 
  Heat/cold stress:           
  Other: (specify)       
   
Is a Confined/Enclosed Space Entry Permit Required: No 
 
Overall Risk from Physical Hazards: 
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  Serious        Moderate       
  Low        Unknown       
 
Air Monitoring:   Yes  No  Result:       
 
Type of Air Monitoring Instrument Used: N/A 
 
Radiation Monitoring:  Yes  No  Result:       
 
Other Equipment Required: Geoprobe unit for probing, concrete cutting, and XRF for lead surface testing 
 
SIGNATURE STATEMENT  
 
EnCo personnel have read and understand the information presented in this Project Site Safety Plan. 
 
 Title Name (print) Signature Date 
 
 Site Safety Officer     
  
 
 Project Team Leader      
  
 
 Technician #1 
  
 
 Technician #2 
  
 
 
 Other: 
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RESUME 

  

Jonathan M. Kemp 
WORK EXPERIENCE 
 

EnCo Environmental Corporation, Puyallup WA, President    November 1995 to Present 

 

• Delineated, classified, and categorized over 150 wetlands and 80 streams (stream typing) and water bodies.  Designed, mitigated, 
restored, and created wetlands that have met or exceeded jurisdictional governmental agency performance standards. 
 

• Performed over 250 Environmental Site Assessments at complex industrial sites.  Remediated 12 contaminated sites to a No Further 
Action status.  Interpreted lab results, validated data, & coordinated disposal of contaminated materials with certified contractors. 

 
• Performed UST assessments, prepared stormwater erosion and sediment control plans, and collected air, soil, soil gas, sediment, water 

samples on over 30 sites in Washington.  Obtained diverse environmental and SEPA permits for public and private parties. 
 

Timson & Peters, Inc., Farmingdale ME, Associate          September 1992 to October 1995 

 

• Performed 6 remedial investigations, over 75 Phase I ESAs, and 25 Phase II ESAs at heavy industrial sites including shoe factories.  
Performed 15 underground storage tank (UST) closures at service stations and heavy industrial sites.  

 
• Obtained stormwater permits, recommended best management practices, prepared stormwater pollution prevention plans, collected 

stormwater samples, and completed discharge monitoring reports at industrial facilities. 
 
Terracon Environmental, Inc., Omaha NE, Project Manager      December 1988 to July 1992 

 

• Performed over 50 hydrogeological studies and remediation services to UST owners, utility companies, solid waste disposal facilities, 
manufacturers, transportation firms, and other business entities.  Experienced with Geo-Probe field investigation techniques. 

 
• Performed wetland and stream surveys and stormwater permit related activities at several highway projects and heavy industrial plants. 
 
Midwest Laboratories, Inc., Omaha NE, Client Services  March 1985 to December 1988 
 
• Marketed environmental and food laboratory testing services to over 500 clients.  Negotiated contracts with local, state, and federal 

government agencies (EPA, Department of Health, Department of Defense, Corps of Engineers, and numerous City and County 
governments).  Managed field sampling activities at landfills, industrial sites, and wastewater treatment plants using specialized 
equipment.  Prepared field work sampling and analysis plans. 

EDUCATION 
 

• South Dakota State University, Brookings SD 
Bachelor of Science Degree (3 Majors) – Wildlife & Fisheries Science, Biology, & Environmental Management, Minor in Chemistry 
September 1972 to December 1976; GPA: 3.3 

CONTINUING EDUCATION AND TRAINING 
 

• Professional Wetland Scientist, Society of Wetland Scientists, Certification #2110, Expires 2016 
• The Wildlife Society, Board Member #1 – 2011 
• Amphibian Identification & Design Workshops (WDFW) –  February 2008 & April 2009 
• Wetland Delineation and Practicum – 48 hours of training in Washington 
• Wetland Specialist for King, Pierce, Thurston, Lewis, Mason, Snohomish, and Kitsap Counties 
• Society of Wetland Scientists, Hydric Soil Indicators – 2009 
• Certified pocket gopher surveyor (WDFW) – 2010 
• Washington Wetland Rating System Training, Coastal Training Program – 2005 & 2008 
• Certified Washington UST Site Assessor #32-US-32004237 
• Personal Protection and Safety for Hazardous Waste Sites Course - OSHA 29 CFR Part 1910.10 
• 40 hours plus annual 8-hour refresher courses 
• Lead Awareness and Drug Lab Supervisor and Decontamination Worker 

 
 
PO Box 1212 
Puyallup WA 98371 
Telephone:  253.841.9710 
www.encoec.com 
 



RESUME 

 
Ian Brown-GIS Specialist 

 
Ian Brown has a Master of Arts degree from the University at Albany-SUNY where he studied Public Policy and 
Planning. He also has a Bachelor of Science degree from Muskingum University where he studied Conservation 
Science.  Ian brings five years of GIS experience working with local governments and non-profits to develop maps 
and analyze the subsequent data. 
 

WORK EXPERIENCE 

 

EnCo Environmental Corporation, Puyallup WA, GPS/GIS Specialist     August 2011 to Present 

 

• Develop maps illustrating natural features such as wetlands, streams, soil types, recognized environmental 
conditions and priority habitats and species as well as the built environment, including zoning, streetscapes, and 
utilities.  Maps are created utilizing GPS units and from publicly available GIS data from government sources.  
He utilizes ESRI’s ArcMap 9.3x in conjunction with Adobe Illustrator design software to provide technical 
information in a way that is understandable and visually appealing. 

 
City of Sammamish, Sammamish WA, Park Planning Intern       April 2010 to July 2011 

 
• Used GIS and GPS to design and develop bike map for distribution to city residents 
• Created and analyzed road layers into a spatial database to show bicycle street infrastructure 
 
City of Redmond, Redmond WA, Planner II          June 2009 to Dec 2010 

 
• Used Network Analyst to create and analyze a safe ¼ mile walking radius from all city parks 
• Updated all park maps and analyzed current trail and parcel information to reflect current attributes 
• Created 50 maps for PARCC plan for public document 
• Synthesized data and determined funding availability for local parks 
 
Adirondack Mountain Club, Albany NY, Land Use Planner    March 2007 to July 2008 

 

• Completed an extensive parcel based GIS assessment of 3 million acres of private lands within the Catskill and 
Adirondack Mountains, using ecological criteria (proximity to roads, wetlands, endangered species, etc.) to 
create a spatial database and develop a weighted system to score each individual parcel 

• Used GIS and MS Access to create 115 maps to show available parcels for acquisition 
• Developed 30 multi-use trail routes for implementation in the Adirondack and Catskill Mountains 
 

EDUCATION 

 

• SUNY-University at Albany: Rockefeller College of Public Affairs and Policy, Albany, NY 
Masters of Arts Degree- Public Policy (Environmental Policy) 
August 2005-December 2006 

• Muskingum University, New Concord, OH 
Bachelor of Science Degree- Conservation Science 
August 1999-May 2003 

 

CONTINUING EDUCATION, TRAINING, LICENSES, & AFFILIATIONS 
 
• Certificate of Grant Writing Essentials- Seattle Central Community College- 2006 
• Proficient in ArcGIS software, including ArcMap, ArcView, ArcEditor, ArcInfo, and ArcCatalog 
• Proficient using GPS tools 
• Proficient in Adobe Photoshop, Illustrator, and InDesign 
• Proficient with Microsoft Office package 
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TERMS & CONDTIONS 

 
Sound Battery 

Tacoma WA 
 

The report has been prepared in accordance with generally accepted professional 
consulting practices for the nature and conditions of the work completed at the time of 
the performed work.  The performed work is based on conditions that existed at the time 
of the investigation.  It must be recognized that the performed SCOPE OF WORK was 
not designed to provide information on all types of soil (surface and/or subsurface), soil 
gas or vapor, sediment, surface water, and/or groundwater contamination risks that may 
exist at the project site.  The work was limited to the media type specifically addressed 
in the attached report (soil and g roundwater).  G uarantees cannot be made that the 
project site is free of contamination which would be considered as having an adverse 
environmental impact, particularly where contamination is localized, under or in close 
proximity to existing buildings, foundations, slabs, structures, or utilities hidden from 
view, or at concentrations below standard laboratory analytical method detection or 
reporting limits. 
 
Based on t he reasonably attainable information that was obtained, every activity, 
business, land use, structure, utility, and/or building on the project site or on contiguous 
property cannot be de termined without performing more detailed historical research.  
The types of land use activity identified in the attached report were obtained from 
researched sources and are assumed to be ac curate to the best of attainable 
knowledge. 
 
Site conditions, both surface and subsurface, may be affected as a r esult of natural 
processes or human influence.  T he information presented in the attached report 
applies only to the locations investigated on the project site.  C ontaminants may be 
present in areas that were not sampled, tested, screened, or surveyed or may migrate 
to areas that showed no signs of contamination at the time they were investigated. 
 
The opinions and findings expressed in this report are based upon data obtained by 
EnCo from samples collected at the indicated locations, observations, and f rom 
information provided to EnCo by the client or interviewed personnel and should not be 
relied upon to represent conditions at later dates.  The concentrations of each chemical 
of concern presented in the report are based on the attached laboratory reports.  This 
report does not reflect any variations in subsurface stratigraphy, geohydrology, or 
contaminant distribution, which may occur between sample locations or across the 
project site.  A ctual surface and/or subsurface conditions may vary and m ay not 
become evident without further investigation. 
 
In the event that changes in the nature, usage, or configuration of the project site or 
nearby properties are made the conclusions and c losing statements contained in the 
attached report may not be valid.  Conclusions drawn by others from the results of this 
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investigation should recognize the limitations of the methods used.  If variations appear 
evident, it will be necessary for our firm to re-evaluate the conclusions presented in the 
report.  The attached report is not meant to represent a legal opinion. 
 
EnCo’s staff members participating in this limited soil assessment are environmental 
scientists and not attorneys.  Therefore, it must be c lear to all parties that this report 
does not offer any legal opinion, representation, or interpretation of environmental laws, 
rules, regulations, or policies of federal, state or local governmental agencies.  EnCo’s 
work was performed in accordance in a manner consistent with that level of care and 
skill ordinarily exercised by members of the profession currently practicing under similar 
conditions in the area.  No other warranty or guarantee, whether expressed or implied, 
is made or offered. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
August 5, 2011 
 
 
 
Jon Kemp, Project Manager 
Enco Environmental Corporation 
PO Box 1212 
Puyallup, WA 98371 
 
Dear Mr. Kemp: 
 
Included are the results from the testing of material submitted on July 19, 2011 from 
the E2JK-Dykman TAC-2, F&BI 107237 project.  There are 78 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  
If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
ENC0805R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 19, 2011 by Friedman & 
Bruya, Inc. from the Enco Environmental Corporation E2JK-Dykman TAC-2, F&BI 
107237 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Enco Environmental Corporation 
107237-01 SB-SO-1WA-A-0.40 
107237-02 SB-SO-1WA-B-2-0 
107237-03 SB-SO-1BG-A-0.50 
107237-04 SB-SO-1BGB-2.5 
107237-05 SB-SO-2BG-A-1.0 
107237-06 SB-SO-2BG-B-2.5 
107237-07 SB-SO-1A-0.50 
107237-08 SB-SO-1B-1.5 
107237-09 SB-SO-2A-0.50 
107237-10 SB-SO-2B-2.0 
107237-11 SB-SO-3A-0.50 
107237-12 SB-SO-3B-2.0 
107237-13 SB-SO-2WA-A-0.50 
107237-14 SB-SO-2WA-B-1.5 
107237-15 SB-SO-2WA-C-2.0 
107237-16 SB-SO-4A-0.50 
107237-17 SB-SO-4B-1.5 
107237-18 SB-SO-5A-1.0 
107237-19 SB-SO-5B-2.0 
107237-20 SB-SO-6A-0.50 
107237-21 SB-SO-6B-1.5 
107237-22 SB-SO-7A-1.0 
107237-23 SB-SO-7B-2.0 
107237-24 SB-SO-8A-0.50 
107237-25 SB-SO-8B-1.9 
107237-26 SB-SO-25B-1.5 
107237-27 SB-WA-1WA 
107237-28 SB-WA-2WA 
107237-29 SB-SO-9A-0.50 
107237-30 SB-SO-9B-1.5 
107237-31 SB-SO-10A-1.0 
107237-32 SB-SO-10B-2.0 
107237-33 SB-SO-11A-0.50 
107237-34 SB-SO-11B-1.5 
107237-35 SB-SO-12A-1.0 
107237-36 SB-SO-12B-2.0 
107237-37 SB-SO-13A-0.50 
107237-38 SB-SO-13B-1.5 
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Laboratory ID Enco Environmental Corporation 
107237-39 SB-SO-14A-1.0 
107237-40 SB-SO-14B-2.0 
107237-41 SB-SO-15A-1.0 
107237-42 SB-SO-15B-2.0 
107237-43 SB-SO-16A-1.0 
107237-44 SB-SO-16B-2.0 
107237-45 SB-SO-17A-0.50 
107237-46 SB-SO-17B-1.5 
107237-47 SB-SO-18A-1.0 
107237-48 SB-SO-18B-2.0 
107237-49 SB-SO-26B-2.0 
107237-50 SB-SO-19A-0.50 
107237-51 SB-SO-19B-1.8 
107237-52 SB-SO-20A-0.50 
107237-53 SB-SO-20B-1.5 
107237-54 SB-SO-21A-0.50 
107237-55 SB-SO-21B-1.5 
107237-56 SB-SO-22A-0.50 
107237-57 SB-SO-22B-1.8 
107237-58 SB-SO-24A-0.50 
107237-59 SB-SO-24B-1.9 
107237-60 SB-SO-27A-0.50 
107237-61 SB-SO-27B-2.0 
107237-62 SB-SO-25A-0.50 
107237-63 SB-SO-26A-0.75 
107237-64 SB-SO-23A-0.5 
107237-65 SB-SO-23B-1.5 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  08/05/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
Date Extracted:  07/27/11 
Date Analyzed:  07/27/11 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES FOR pH 
USING EPA METHOD 9045D 

 
Sample ID pH 
Laboratory ID 

 
SB-SO-1BG-A-0.50 7.63 
107237-03 
 

SB-SO-1BGB-2.5 7.38 
107237-04 
 

SB-SO-2BG-A-1.0 7.66 
107237-05 
 

SB-SO-2BG-B-2.5 7.79 
107237-06 
 

SB-SO-8A-0.50 5.46 
107237-24 
 

SB-SO-8B-1.9 4.27 
107237-25 
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Date of Report:  08/05/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
Date Extracted:  NA 
Date Analyzed:  07/19/11 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES FOR pH 
USING EPA METHOD 9040C 

 
Sample ID pH 
Laboratory ID 

 
SB-WA-1WA 6.76 
107237-27 
 

SB-WA-2WA 4.91 
107237-28 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-1WA-A-0.40 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-01 x10 
Date Analyzed: 07/26/11 Data File:  107237-01 x10.048 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  97 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 38,300 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-1WA-B-2-0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-02 x10 
Date Analyzed: 07/26/11 Data File:  107237-02 x10.061 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  100 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 42,300 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-1BG-A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-03 
Date Analyzed: 07/26/11 Data File:  107237-03.057 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  104 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1.69 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 8

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-1BGB-2.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-04 
Date Analyzed: 07/26/11 Data File:  107237-04.058 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  106 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1.59 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 9

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-2BG-A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-05 
Date Analyzed: 07/26/11 Data File:  107237-05.059 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  101 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1.52 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 10 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-2BG-B-2.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-06 
Date Analyzed: 07/26/11 Data File:  107237-06.060 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  108 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1.44 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 11 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-1A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-07 
Date Analyzed: 07/26/11 Data File:  107237-07.064 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  106 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 84.6 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 12 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-2A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-09 
Date Analyzed: 07/26/11 Data File:  107237-09.065 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator:  AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  107 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  200 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 13 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-3A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-11 
Date Analyzed: 07/26/11 Data File:  107237-11.066 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  102 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  241 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 14 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-2WA-A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-13 
Date Analyzed: 07/26/11 Data File:  107237-13.067 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  102 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 8.79 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 15 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-2WA-B-1.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-14 
Date Analyzed: 07/26/11 Data File:  107237-14.068 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  103 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1.90 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 16 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-2WA-C-2.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-15 
Date Analyzed: 07/26/11 Data File:  107237-15.069 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  104 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1.76 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 17 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-4A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-16 
Date Analyzed: 07/26/11 Data File:  107237-16.070 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  104 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 75.1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 18 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-5A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-18 
Date Analyzed: 07/26/11 Data File:  107237-18.071 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  105 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  358 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 19 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-5B-2.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-19 
Date Analyzed: 08/03/11 Data File:  107237-19.027 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  94 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 12.8 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 20 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-6A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-20 
Date Analyzed: 07/26/11 Data File:  107237-20.072 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  101 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  385 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 21 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-6B-1.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-21 
Date Analyzed: 08/03/11 Data File:  107237-21.028 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 16.2 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 22 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-7A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-22 
Date Analyzed: 07/26/11 Data File:  107237-22.074 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  104 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1,150 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 23 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-7B-2.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-23 
Date Analyzed: 08/03/11 Data File:  107237-23.029 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  92 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 4.34 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 24 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-8A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-24 
Date Analyzed: 07/26/11 Data File:  107237-24.075 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  104 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 2,950 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 25 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-8B-1.9 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-25 
Date Analyzed: 08/03/11 Data File:  107237-25.030 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  92 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1,070 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 26 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-25B-1.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-26 
Date Analyzed: 07/26/11 Data File:  107237-26.076 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  107 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  112 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 27 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-9A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-29 
Date Analyzed: 07/26/11 Data File:  107237-29.077 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  105 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 46.9 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 28 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-10A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-31 
Date Analyzed: 07/26/11 Data File:  107237-31.078 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  106 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 37.0 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 29 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-11A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-33 
Date Analyzed: 07/28/11 Data File:  107237-33.051 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  97 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  462 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 30 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-11B-1.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-34 
Date Analyzed: 08/03/11 Data File:  107237-34.031 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  96 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1.35 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 31 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-12A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-35 
Date Analyzed: 07/28/11 Data File:  107237-35.055 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator:  AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  99 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  112 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 32 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-13A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-37 
Date Analyzed: 07/28/11 Data File:  107237-37.056 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  96 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  601 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 33 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-13B-1.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-38 
Date Analyzed: 08/03/11 Data File:  107237-38.032 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  92 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 94.9 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 34 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-14A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-39 
Date Analyzed: 07/28/11 Data File:  107237-39.057 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  96 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 83.8 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 35 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-15A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-41 
Date Analyzed: 07/28/11 Data File:  107237-41.058 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  92 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1,660 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 36 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-15B-2.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-42 
Date Analyzed: 08/03/11 Data File:  107237-42.033 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  284 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 37 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-16A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-43 
Date Analyzed: 07/28/11 Data File:  107237-43.059 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  90 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 7,070 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 38 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-16B-2.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-44 
Date Analyzed: 08/03/11 Data File:  107237-44.034 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 36.3 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 39 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-17A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-45 
Date Analyzed: 07/28/11 Data File:  107237-45.060 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  92 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 5,240 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 40 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-17B-1.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-46 
Date Analyzed: 08/03/11 Data File:  107237-46.035 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  91 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  273 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 41 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-18A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-47 
Date Analyzed: 07/28/11 Data File:  107237-47.061 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  88 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 29,700 ve 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 42 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-18A-1.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-47 x10 
Date Analyzed: 07/28/11 Data File:  107237-47 x10.073 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  91 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 30,900 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 43 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-18B-2.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-48 
Date Analyzed: 08/03/11 Data File:  107237-48.038 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  92 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  364 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 44 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-26B-2.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-49 
Date Analyzed: 08/03/11 Data File:  107237-49.039 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  92 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 2.44 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 45 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-19A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-50 
Date Analyzed: 07/28/11 Data File:  107237-50.062 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  88 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 14,700 ve 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-19A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-50 x10 
Date Analyzed: 07/28/11 Data File:  107237-50 x10.074 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  88 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 15,500 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-19B-1.8 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-51 
Date Analyzed: 08/03/11 Data File:  107237-51.040 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  94 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 2.02 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-20A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-52 
Date Analyzed: 07/28/11 Data File:  107237-52.063 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  83 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 28,800 ve 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-20A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-52 x10 
Date Analyzed: 07/28/11 Data File:  107237-52 x10.076 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  89 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 28,400 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-20B-1.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-53 
Date Analyzed: 08/03/11 Data File:  107237-53.041 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  92 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 55.8 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 51 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-21A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-54 
Date Analyzed: 07/28/11 Data File:  107237-54.066 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  210 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-22A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-56 
Date Analyzed: 07/28/11 Data File:  107237-56.067 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  91 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  453 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-22B-1.8 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-57 
Date Analyzed: 08/03/11 Data File:  107237-57.042 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  94 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 6.26 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-24A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-58 
Date Analyzed: 07/28/11 Data File:  107237-58.068 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  94 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 17.8 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-27A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-60 
Date Analyzed: 07/28/11 Data File:  107237-60.069 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  86 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 22,600 ve 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-27A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-60 x10 
Date Analyzed: 07/28/11 Data File:  107237-60 x10.077 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  91 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 24,500 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 57 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-27B-2.0 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project:  E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-61 
Date Analyzed: 08/03/11 Data File:  107237-61.043 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  96 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 3.11 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-25A-0.50 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-62 
Date Analyzed: 07/28/11 Data File:  107237-62.070 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  91 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 2,400 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-26A-0.75 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-63 
Date Analyzed: 07/28/11 Data File:  107237-63.071 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 2,880 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-23A-0.5 Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  107237-64 
Date Analyzed: 07/28/11 Data File:  107237-64.072 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  600 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-23B-1.5 Client: Enco Environmental Cor poration 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  107237-65 
Date Analyzed: 08/03/11 Data File:  107237-65.023 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  307 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Enco Environmental Corporation 
Date Received:  Not Applicable Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  I1-508 mb 
Date Analyzed: 07/26/11 Data File:  I1-508 mb.046 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  100 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Enco Environmental Corporation 
Date Received:  Not Applicable Project: E2JK-Dykman TAC-2 
Date Extracted:  07/25/11 Lab ID:  I1-509 mb 
Date Analyzed: 07/28/11 Data File:  I1-509 mb.081 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  96 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Enco Environmental Corporation 
Date Received:  Not Applicable Project: E2JK-Dykman TAC-2 
Date Extracted:  08/01/11 Lab ID:  I1-536 mb 
Date Analyzed: 08/03/11 Data File:  I1-536 mb.021 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  91 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: SB-WA-1WA Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/29/11 Lab ID:  107237-27 
Date Analyzed: 07/29/11 Data File:  107237-27.055 
Matrix: Water  Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  121 60 125 
 
 Concentration 
Analyte:  ug/L (ppb) 
 
Lead 13.1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: SB-WA-2WA Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/29/11 Lab ID:  107237-28 
Date Analyzed: 07/29/11 Data File:  107237-28.056 
Matrix: Water  Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  119 60 125 
 
 Concentration 
Analyte:  ug/L (ppb) 
 
Lead 18.9 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Enco Environmental Corporation 
Date Received:  Not Applicable Project: E2JK-Dykman TAC-2 
Date Extracted:  07/29/11 Lab ID:  I1-529 mb 
Date Analyzed: 07/29/11 Data File:  I1-529 mb.032 
Matrix: Water  Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  107 60 125 
 
 Concentration 
Analyte:  ug/L (ppb) 
 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-WA-1WA Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/26/11 Lab ID:  107237-27 
Date Analyzed: 07/28/11 Data File:  107237-27.082 
Matrix: Water  Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  97 60 125 
 
 Concentration 
Analyte:  ug/L (ppb) 
 
Lead 2,160 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-WA-2WA Client: Enco Environmental Corporation 
Date Received:  07/19/11 Project: E2JK-Dykman TAC-2 
Date Extracted:  07/26/11 Lab ID:  107237-28 
Date Analyzed: 07/28/11 Data File:  107237-28.083 
Matrix: Water  Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  103 60 125 
 
 Concentration 
Analyte:  ug/L (ppb) 
 
Lead  919 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Enco Environmental Corporation 
Date Received:  Not Applicable Project: E2JK-Dykman TAC-2 
Date Extracted:  07/26/11 Lab ID:  I1-517 mb 
Date Analyzed: 07/28/11 Data File:  I1-517 mb.025 
Matrix: Water  Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  95 60 125 
 
 Concentration 
Analyte:  ug/L (ppb) 
 
Lead <1 
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Date of Report:  08/05/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
 

QUALITY ASSURANCE RESULTS  
FROM THE ANALYSIS OF SOIL 

SAMPLES FOR pH BY METHOD 9045D 
 
Laboratory Code:  107237-03 (Duplicate)
 
Analyte 

Sample 
Result 

Duplicate 
Result 

Relative Percent 
Difference 

Acceptance 
Criteria 

pH 7.63 7.98 4 0-20 
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Date of Report:  08/05/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
 

QUALITY ASSURANCE RESULTS  
FROM THE ANALYSIS OF WATER SAMPLES  

FOR pH BY METHOD 9040C 
 
Laboratory Code:  107237-28 (Duplicate)
 
Analyte 

Sample 
Result 

Duplicate 
Result 

Relative Percent 
Difference 

Acceptance 
Criteria 

pH 4.91 4.97 1 0-20 
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Date of Report:  08/05/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  107237-01 x10 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Lead mg/kg (ppm) 50 38,300  4,075 b 0 b 65-126  200 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Lead mg/kg (ppm) 50  100 81-120 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 74 

 
Date of Report:  08/05/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  107237-33 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Lead mg/kg (ppm) 50  462  292 b  211 b 65-126  32 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Lead mg/kg (ppm) 50  97 81-120 
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Date of Report:  08/05/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  107237-65  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Lead mg/kg (ppm) 50  307  72 b  88 b 65-126  20 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Lead mg/kg (ppm) 50  115 81-120 
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Date of Report:  08/05/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 200.8  
 
Laboratory Code:  107322-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Lead ug/L (ppb) 10 <1  100  97 76-125  3 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Lead ug/L (ppb) 10  104 67-135 
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Date of Report:  08/05/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  107323-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Lead ug/L (ppb) 10 9.33  105 b  103 b 76-125  2 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Lead ug/L (ppb) 10  111 67-135 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  The variability is attributed to sample inhomogeneity. 
 

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  The 
reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should be 
considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered an 
estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
August 16, 2011 
 
 
 
Jon Kemp, Project Manager 
Enco Environmental Corporation 
PO Box 1212 
Puyallup, WA 98371 
 
Dear Mr. Kemp: 
 
Included are the results from the testing of material submitted on August 8, 2011 from 
the E2JK-Dykman Tac-2, F&BI 108100 project.  There are 11 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  
If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
ENC0816R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on August 8, 2011 by Friedman & 
Bruya, Inc. from the Enco Environmental Corporation E2JK-Dykman Tac-2, F&BI 
108100 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Enco Environmental Corporation 
108100-01 SB-SO-1WA-C-4' 
108100-02 SB-SO-1WA-D-6.33' 
108100-03 SB-SO-1WA-E-8.5' 
108100-04 SB-SO-2WA-D-6'4" 
108100-05 SB-SO-2WA-E-8'6" 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  08/16/11 
Date Received:  08/08/11 
Project:  E2JK-Dykman Tac-2, F&BI 108100 
Date Extracted:  08/15/11 
Date Analyzed:  08/15/11 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES FOR pH 
USING EPA METHOD 9045D 

 
Sample ID pH 
Laboratory ID 

 
SB-SO-1WA-C-4’ 4.85 
108100-01 
 

SB-SO-1WA-D-6.33’ 3.90 
108100-02 
 

SB-SO-1WA-E-8.5’ 6.74 
108100-03 
 

SB-SO-2WA-D-6’4” 7.08 
108100-04 
 

SB-SO-2WA-E-8’6” 4.30 
108100-05 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-1WA-C-4’ Client: Enco Environmental Corporation 
Date Received:  08/08/11 Project: E2JK-Dykman Tac-2, F&BI 108100 
Date Extracted:  08/11/11 Lab ID:  108100-01 
Date Analyzed: 08/11/11 Data File:  108100-01.030 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  195 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-1WA-D-6.33’  Client: Enco Environmental Corporation 
Date Received:  08/08/11 Project: E2JK-Dykman Tac-2, F&BI 108100 
Date Extracted:  08/11/ 11 Lab ID:  108100-02 
Date Analyzed: 08/11/11 Data File:  108100-02.031 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 1,030 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 5

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-1WA-E-8.5’  Client: Enco Environmental Corporation 
Date Received:  08/08/11 Project: E2JK-Dykman Tac-2, F&BI 108100 
Date Extracted:  08/11/11 Lab ID:  108100-03 
Date Analyzed: 08/11/11 Data File:  108100-03.032 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  93 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 20.9 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-2WA-D-6’4” Client: Enco Environmental Corporation 
Date Received:  08/08/11 Project: E2JK-Dykman Tac-2, F&BI 108100 
Date Extracted:  08/11/11 Lab ID:  108100-04 
Date Analyzed: 08/11/11 Data File:  108100-04.033 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  92 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead 2.03 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: SB-SO-2WA-E-8’6” Client: Enco Environmental Corporation 
Date Received:  08/08/11 Project: E2JK-Dykman Tac-2, F&BI 108100 
Date Extracted:  08/11/11 Lab ID:  108100-05 
Date Analyzed: 08/11/11 Data File:  108100-05.034 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  94 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead  395 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Enco Environmental Corporation 
Date Received:  Not Applicable Project: E2JK-Dykman Tac-2, F&BI 108100 
Date Extracted:  08/11/11 Lab ID:  I1-560 mb 
Date Analyzed: 08/11/11 Data File:  I1-560 mb.011 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower  Upper 
Internal Standard: % Recovery: Limit: Limit: 
Holmium  94 60 125 
 
 Concentration 
Analyte:  mg/kg (ppm) 
 
Lead <1 
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Date of Report:  08/16/11 
Date Received:  08/08/11 
Project:  E2JK-Dykman Tac-2, F&BI 108100 
 

QUALITY ASSURANCE RESULTS  
FROM THE ANALYSIS OF SOIL 

SAMPLES FOR pH BY METHOD 9045D 
 
Laboratory Code:  108100-01 (Duplicate)
 
Analyte 

Sample 
Result 

Duplicate 
Result 

Relative Percent 
Difference 

Acceptance 
Criteria 

pH 4.85 5.07 4 0-20 
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Date of Report:  08/16/11 
Date Received:  08/08/11 
Project:  E2JK-Dykman Tac-2, F&BI 108100 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  108137-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Lead mg/kg (ppm) 50 2.58  108  110 65-126  2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Lead mg/kg (ppm) 50  110 81-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  The variability is attributed to sample inhomogeneity. 
 

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  The 
reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should be 
considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered an 
estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
August 19, 2011 
 
 
 
Jon Kemp, Project Manager 
Enco Environmental Corporation 
PO Box 1212 
Puyallup, WA 98371 
 
Dear Mr. Kemp: 
 
Included are the additional results from the testing of material submitted on July 19, 
2011 from the E2JK-Dykman TAC-2, F&BI 107237 project.  There are 6 pages included 
in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you have 
any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
ENC0819R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 19, 2011 by Friedman & 
Bruya, Inc. from the Enco Environmental Corporation E2JK-Dykman TAC-2, F&BI 
107237 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Enco Environmental Corporation 
107237-01 SB-SO-1WA-A-0.40 
107237-02 SB-SO-1WA-B-2.0 
107237-03 SB-SO-1BG-A-0.50 
107237-04 SB-SO-1BG-B-2.5 
107237-05 SB-SO-2BG-A-1.0 
107237-06 SB-SO-2BG-B-2.5 
107237-07 SB-SO-1A-0.50 
107237-08 SB-SO-1B-1.5 
107237-09 SB-SO-2A-0.50 
107237-10 SB-SO-2B-2.0 
107237-11 SB-SO-3A-0.50 
107237-12 SB-SO-3B-2.0 
107237-13 SB-SO-2WA-A-0.50 
107237-14 SB-SO-2WA-B-1.5 
107237-15 SB-SO-2WA-C-2.0 
107237-16 SB-SO-4A-0.50 
107237-17 SB-SO-4B-1.5 
107237-18 SB-SO-5A-1.0 
107237-19 SB-SO-5B-2.0 
107237-20 SB-SO-6A-0.50 
107237-21 SB-SO-6B-1.5 
107237-22 SB-SO-7A-1.0 
107237-23 SB-SO-7B-2.0 
107237-24 SB-SO-8A-0.50 
107237-25 SB-SO-8B-1.9 
107237-26 SB-SO-25B-1.5 
107237-27 SB-WA-1WA 
107237-28 SB-WA-2WA 
107237-29 SB-SO-9A-0.50 
107237-30 SB-SO-9B-1.5 
107237-31 SB-SO-10A-1.0 
107237-32 SB-SO-10B-2.0 
107237-33 SB-SO-11A-0.50 
107237-34 SB-SO-11B-1.5 
107237-35 SB-SO-12A-1.0 
107237-36 SB-SO-12B-2.0 
107237-37 SB-SO-13A-0.50 
107237-38 SB-SO-13B-1.5 
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CASE NARRATIVE (continued) 
 
Laboratory ID Enco Environmental Corporation 
107237-39 SB-SO-14A-1.0 
107237-40 SB-SO-14B-2.0 
107237-41 SB-SO-15A-1.0 
107237-42 SB-SO-15B-2.0 
107237-43 SB-SO-16A-1.0 
107237-44 SB-SO-16B-2.0 
107237-45 SB-SO-17A-0.50 
107237-46 SB-SO-17B-1.5 
107237-47 SB-SO-18A-1.0 
107237-48 SB-SO-18B-2.0 
107237-49 SB-SO-26B-2.0 
107237-50 SB-SO-19A-0.50 
107237-51 SB-SO-19B-1.8 
107237-52 SB-SO-20A-0.50 
107237-53 SB-SO-20B-1.5 
107237-54 SB-SO-21A-0.50 
107237-55 SB-SO-21B-1.5 
107237-56 SB-SO-22A-0.50 
107237-57 SB-SO-22B-1.8 
107237-58 SB-SO-24A-0.50 
107237-59 SB-SO-24B-1.9 
107237-60 SB-SO-27A-0.50 
107237-61 SB-SO-27B-2.0 
107237-62 SB-SO-25A-0.50 
107237-63 SB-SO-26A-0.75 
107237-64 SB-SO-23A-0.5 
107237-65 SB-SO-23B-1.5 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  08/19/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
Date Extracted:  08/15/11 and 08/18/11 
Date Analyzed:  08/15/11 and 08/18/11 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES FOR pH 
USING EPA METHOD 9045D 

 
Sample ID pH 
Laboratory ID 

 
SB-SO-1WA-A-0.40 4.17 
107237-01 
 

SB-SO-1WA-B-2.0 3.98 
107237-02 
 

SB-SO-2WA-A-0.50 7.65 
107237-13 
 

SB-SO-2WA-B-1.5 8.03 
107237-14 
 

SB-SO-2WA-C-2.0 7.90 
107237-15 
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Date of Report:  08/19/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
 

QUALITY ASSURANCE RESULTS  
FROM THE ANALYSIS OF SOIL 

SAMPLES FOR pH BY METHOD 9045D 
 
Laboratory Code:  108100-01 (Duplicate)
 
Analyte 

Sample 
Result 

Duplicate 
Result 

Relative Percent 
Difference 

Acceptance 
Criteria 

pH 4.85 5.07 4 0-20 
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Date of Report:  08/19/11 
Date Received:  07/19/11 
Project:  E2JK-Dykman TAC-2, F&BI 107237 
 

QUALITY ASSURANCE RESULTS  
FROM THE ANALYSIS OF SOIL 

SAMPLES FOR pH BY METHOD 9045D 
 
Laboratory Code:  107237-13 (Duplicate)
 
Analyte 

Sample 
Result 

Duplicate 
Result 

Relative Percent 
Difference 

Acceptance 
Criteria 

pH 7.65 7.96 4 0-20 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  The variability is attributed to sample inhomogeneity. 
 

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  The 
reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should be 
considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered an 
estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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GIS Mapping ● Site Assessment ● Wetland ● Remediation ● Habitat ● Stormwater 

 

 
 
 

 
 
 
 
 
 
 
 

APPENDIX F 

 
PHOTOGRAPHIC LOG 
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Photo 1 
Facing Northeast 
Project Site 
Sound Battery Sign 

Photo 5 
Facing North 
Project Site 
Third Addition 
Pole Roof 
Soils 20 to 26 

Photo 3 
Facing Southeast  
Project Site 
Inlet to Floor Drain 
Water Sample 2WA 
Soil Sample 6 

Photo 2 
Facing East  
Project Site 
Utility Check Markings 
East 11th Street—Left 

Photo 4 
Facing Northwest  
Project Site 
First Addition 
Storage Area 
Soils 1, 4, 5, &  7 

⁪QC 

Marvin Dykman Properly 

Inlet to Sealed Floor Drain 

Water Sample 2WA 

Soil #6 
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Photo 6 
Facing Northwest 
Project Site 
Third Addition 
Pole Roof 
Sealed Floor Drain 
Soils 20 to 23 

Photo 10 
Facing East 
Project Site 
Original Building 
Front Door 
Hazardous Building 
Materials Survey 
Sample of Caulking 
 

Photo 7 
Facing Northwest 
Project Site 
Second Addition 
Asphalt Patch 
West of Building 
Soils 13 & 14 

⁪QC 

Photo 8 
Facing West 
Project Site 
First Addition 
Hazardous Building 
Materials Survey 
Lead XRF Testing 
Ceiling Supports 

 

 

Photo 9 
Facing West  
Project Site 
First Addition 
Hazardous Building 
Materials Survey 
XRF Testing 
Structure Timber 
 
 
 
 

Sealed Floor Drain 
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Photo 11 
Top View 
Project Site 
Concrete Coring 
Typical 
Water was Vacuumed 
Off-Site Disposal 

Photo 15 
Facing North 
Project Site 
Third Addition 
Soil Sample 22 
Hydraulic Probing 
Typical 
 

 

Photo 12 
Facing West 
Project Site 
Second Addition 
Concrete Coring 
Typical 
Water was Vacuumed 
Off-Site Disposal 

 
 
 

⁪QC 

Photo 13 
Top View 
Project Site 
First Addition 
Soil Sample 2 
6” Concrete Core 
Typical 

Photo 14 
Top View 
Project Site 
First Addition 
Soil Sample 2 
Core Removed 
Sub Slab View 
Typical 
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Photo 16 
Facing East 
Project Site 
Second Addition 
Soil Sample 8 
Hand Jack Hammer 
With Steel Soil Probe 
Beneath Acid Vessel 
Wooden Platform 

Photo 20 
Top View 
Project Site 
First Addition 
Soil Sample Table 
Sample Log In 

Photo 17 
Facing Southeast 
Project Site 
Second Addition 
Soil Sample 8 Area 
Acid Vessel Wooden 
Platform 
Acid Crystals on Top 
  

 
 

⁪QC 

Photo 18 
Top View 
Project Site 
Third Addition 
Asphalt Surface 
Soil Sample 25 
Acetate Liner for 
Discrete Soil Sampling 
Typical 

Photo 19 
Top View 
Project Site 
First Addition 
Soil Sample Table 
Sample Log In 
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Photo 21 
Facing North 
Project Site 
Water Sample WA-2 
North of Drain Outlet 
3/4 Inch Diameter Well 
Peristaltic Pump 
Waste Collection Pail 
Typical 
 
 

Photo 25 
Top View 
Project Site 
Original Building 
Soil Sample 1BG 
Background #1 
Sacrete Top Seal 
Typical 
 
 
 

 

⁪QC 

Photo 23 
Facing Southeast 
Project Site 
Soil Sample 10 
Acid Storage Area 
After Soil Sample 
Sacrete Top Seal 
Typical 
 
 
 

 

Photo 22 
Top View 
Project Site 
After Soil Sample 
Bentonite Chip Seal 
Typical 

Photo 24 
Facing East 
Project Site 
Water Sample 1WA 
NE of Drain Inlet 
 
 
 

Water Sample WA-1 
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Photo 26 
Top View 
Project Site 
MW - 4 
Monument Full of  
Surface Water 
Water Was Removed 
Well Sealed w Cap 
 
 

Photo 30 
Top View 
Project Site 
Bentonite Chips 
Typical 
 
 
 
 

Photo 27 
Facing Southeast 
Project Site 
Decontamination Station 
Loading Dock 
Front of Building 
 
 

 

⁪QC 

Photo 28 
Top View 
Project Site 
Concrete Coring 
Waste Sludge 
Disposed of Off-Site 
 

Photo 29 
Top View 
Project Site 
First Addition 
Waste Collection Drum 
Left On-Site 
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