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EXECUTIVE SUMMARY 

GeoEngineers, Inc. has conducted a Remedial Investigation (RI) of the Tiger Oil, North 1st Street site located 
at 1808 North 1st Street, Yakima, Washington (site or subject property). This RI summarizes previous and 
recent site characterization activities conducted to assess subsurface contamination at the site. This RI 
has been prepared in accordance with the Model Toxics Control Act (MTCA) and complies with the recent 
Washington State Department of Ecology (Ecology) guidance documents for preparing an RI.  

The 0.65-acre site is bordered by arterial roadway North 1st Street to the east and the Sun Country Inn to 
the south and west of the site. A paved entrance to the All Star Motel and Ron Nehls Auto Sales is located 
to the north. The site operated as a retail gasoline station and convenience store until closure in 2001. The 
site contains two buildings and three historical fuel dispenser islands formerly under a central canopy. 
Buildings at the site include the larger former convenience store in the southwest corner of the site and a 
smaller kiosk near the center of the site. The site is generally paved, except where four former underground 
storage tanks (USTs) were removed in 2005. 

Two recent phases of soil assessment have been performed (in 2014 and 2016); also, five quarters of 
groundwater monitoring have occurred at wells N1MW-1 through N1MW-5, and one quarter in wells 
N1MW-6 through N1MW-8. The results of soil sampling indicate the presence of petroleum contamination 
in soil, generally limited to the zone of groundwater fluctuation, in the northern portion of the subject 
property. Petroleum contamination in soil appears limited to the vicinity of the former USTs and former 
dispenser islands, and extends to the north partially beneath the Ron Nehls Auto Sales facility, and to the 
east partially beneath North 1st Street. The downgradient (east) extent of petroleum contamination has not 
been defined and likely terminates beneath North 1st Street. Data from borings located on the east side of 
North 1st Street indicate soil contamination does not extend across the street. The contamination is 
primarily in the gasoline-range although low concentrations of diesel-range hydrocarbons (below MTCA 
Method A cleanup levels) have been detected.  

Groundwater impacts from the gasoline release are limited to the immediate vicinity of the former UST nest 
and downgradient (east) of the dispenser islands. The groundwater plume likely extends beneath 
North 1st Street based on the presence of gasoline-range petroleum hydrocarbons above MTCA Method A 
cleanup level in N1MW-6 and N1MW-7 located on the eastern property edge. However, similar to the soil 
plume, the plume likely terminates beneath the street since groundwater samples collected on the east 
side of the street do not exceed MTCA Method A.  

The groundwater gradient is relatively flat with an average of 0.0025 feet/foot. Natural attenuation 
parameters including dissolved oxygen concentrations, oxidation-reduction potential (ORP), temperature 
and nitrate concentrations suggest that biodegradation may be occurring near N1MW-5 through N1MW-8 
under aerobic conditions with limited denitrification and anaerobic respiration occurring at times. Based 
on the results of groundwater monitoring performed for five quarters, the groundwater plume appears 
stable.  

The Preliminary Vapor Intrusion (VI) Assessment conducted for the site indicates immediate action is not 
necessary, because the site is vacant. However, the need for further VI assessment should be revisited 
when future site use is determined based on the presence of xylene concentrations in groundwater in the 
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immediate plume vicinity. Further assessment may include the collection of soil gas data or the evaluation 
of building construction methods that mitigate potential vapor impacts. 

The Site does not present a substantial potential for posing a threat of significant adverse effects to 
terrestrial ecological receptors. Soil contamination leaching to groundwater and potential vapor intrusion 
into buildings (depending on future site use) are the only applicable potential human health exposure 
pathways for soil and groundwater contamination at the site. 

Continued groundwater monitoring of site monitoring wells for three more quarters will allow for 
assessment of seasonal variations in groundwater contaminant concentrations and plume stability. 
Although biodegradation of the gasoline groundwater plume appears to be occurring, site closure will likely 
require remediation to meet MTCA cleanup levels.  

The summary is provided for general informational purposes and should not be solely relied upon. Please 
refer to the entire report to obtain a more comprehensive understanding of the RI/FS activities.  
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1.0 INTRODUCTION 

This document presents a comprehensive Remedial Investigation (RI) including results of a data gap 
assessment conducted in 2016 for the Tiger Oil North 1st Street site located at 1808 North 1st in Yakima, 
Washington (Vicinity Map, Figure 1). Site assessment activities conducted since 2014 have identified the 
presence of hazardous substances including petroleum hydrocarbons, naphthalene and volatile organic 
compounds (VOCs) in soil and groundwater at the site.  

This RI was conducted to satisfy the requirements of the Model Toxics Control Act (MTCA). The RI provides 
details and results of the 2016 data gap assessment, summarizes site assessment data collected from 
April 2014 through March 2015 and historical site data, and presents a conceptual site model. Results of 
previous assessment activities have been submitted to the Washington State Department of Ecology 
(Ecology). The outline of this RI report follows Ecology RI checklist and RI template, which became effective 
June 1, 2016 for sites in the Voluntary Cleanup Program (VCP).  

1.1. General Site Information 

GENERAL SITE INFORMATION 

Site Information  Description 

Site Name Tiger Oil North 1st Street, Fmr 6013 

Site Address 1808 North 1st Street, Yakima, Washington 98902 

Ecology Regional Office Central Region, 1250 W Alder Street Union Gap, Washington 98903 

Ecology Site Manager Jeff Newschwander, 509.454.7842, jene461@ecy.wa.gov 

Consultant GeoEngineers, Spokane Washington 

Potentially Liable Person City of Yakima, 129 N 2nd St, Yakima, WA 98901, 509.575.3764 

Current Owner City of Yakima, 129 N 2nd St, Yakima, WA 98901, 509.575.3764 

Ecology Facility/Site ID 477 

Cleanup Site ID 4922 

Assessor’s Parcel No.  18131244412 

 

The 0.65-acre site is located at 1808 North 1st Street in Yakima, Washington, as shown in Site Plan and 
Soil Analytical Results, Figure 2. The site is bordered by arterial roadway North 1st Street to the east and 
the Sun Country Inn to the south and west of the site. A paved entrance to the All Star Motel and Ron Nehls 
Auto Sales is located to the north.  

The site operated as a retail gasoline station and convenience store until closure in 2001. The site contains 
two buildings and three historical fuel dispenser islands formerly under a central canopy. Buildings at the 
site include the larger former convenience store in the southwest corner of the site and a smaller kiosk 
near the center of the site. The site is generally paved, except where four former underground storage tanks 
(USTs) were removed (Figure 2) in 2005. 
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1.2. Site History 

The Tiger Oil North 1st Station was constructed in May and June 1979 (Soil Exploration Company 1985) 
and operated as a retail gasoline station and convenience store until closure in 2001. Gasoline and diesel 
products were stored on site in USTs for distribution.  

In 1982, a hydrostatic test of the dispenser lines indicated leakage. All lines were subsequently replaced; 
however, it was determined that a release of approximately 12,000 to 22,000 gallons of leaded and 
unleaded gasoline had occurred from the delivery lines between the tanks and dispensers (Wagner et al. 
1991). The release reportedly contaminated drinking water wells to the east and residential units in the 
area were eventually connected to a public water supply source.  

Assessment and remediation activities for the 1982 release included installation of 34 groundwater 
monitoring wells and two recovery wells. Removal efforts indicate that approximately 40 gallons of free 
(gasoline) product were recovered between 1982 and 1983. Recovery efforts were ceased in 1983 
because of the cost of spill response efforts and low product recovery volume. Groundwater monitoring 
conducted in 1984, 1985 and 1989 indicated concentrations of gasoline-range petroleum hydrocarbons 
(GRPH), benzene, toluene and xylenes were greater than MTCA Method A cleanup levels (CULs) in 
groundwater samples collected from wells directly east of the site (Wagner et al. 1991). A 1991 United 
States Geological Survey report on the changes in the concentration and areal extent of groundwater 
contamination (Wagner et al. 1991) at the site indicated that concentrations of petroleum contaminants 
had been reduced from when monitoring had begun in 1984.  

In 2005, four USTs were decommissioned at the site and the subsurface fuel lines were drained and 
capped with quick setting cement. The tanks removed from the site included:  

■ 20,000-gallon steel unleaded gasoline tank 

■ 10,000-gallon steel unleaded gasoline tank 

■ 8,000-gallon steel unleaded gasoline tank 

■ 6,000-gallon diesel tank 

Upon removal, the tanks were examined by Tetra Tech FW, Inc., Tri-Valley Construction and Ecology. The 
tanks had minor surface rust and were reported to be in good condition with no visual evidence of leaks or 
holes. However, some visual evidence of staining near the fill pipe and turbine unit, and in the surrounding 
soil was observed near the 20,000-gallon UST (Tetra Tech 2005). Evidence of fill piping or turbine unit 
spillage was not observed on the other three tanks.  

Soil samples collected from the tank removal excavation in 2005 indicated the presence of GRPH at depths 
of 8 and 13 feet in 2 of the 10 samples collected (McCreedy 2005). The soil samples did not contain 
detectable concentrations of benzene. The UST excavation was backfilled with 220 cubic yards of clean 
imported backfill (McCreedy 2005). Fuel dispensers and product delivery lines were not assessed as part 
of the 2005 work and the location of the underground product delivery lines is unknown.  

In 2014, GeoEngineers advanced eight direct push borings (N1DP-1 through N1DP-8) and installed five 
groundwater monitoring wells (N1MW-1 through N1MW-5) at the site (GeoEngineers 2015a). Results of the 
2014 assessment indicated GRPH, diesel-range petroleum hydrocarbons (DRPH), and benzene, 
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ethylbenzene, toluene and xylenes (BETX) compounds exceeded MTCA Method A CULs in soil samples 
collected near the former tank pit and fuel dispenser islands. GRPH exceeding MTCA Method A criteria was 
also found near the former convenience store and vent pipes. 

Groundwater monitoring was conducted in September 2014, December 2014, March 2015 and 
August 2016 (GeoEngineers 2015a, 2015b, 2015c, 2016b) in five groundwater monitoring wells at the 
site. Groundwater monitoring indicated groundwater flows generally to the east. GRPH and BETX 
compounds in groundwater samples from wells N1MW-1 through N1MW-5 were less than MTCA Method A 
CULs during the 2014, 2015 and 2016 sampling events.  

1.3. Site Use 

The anticipated future use of the 1808 North 1st Street site is as commercial/retail. We understand there 
are currently no plans to develop the site. 

2.0 FIELD INVESTIGATIONS 

Field investigations at the site began in the early 1980’s and continue to present day. Field investigations 
were initiated in 1982 or 1983 after hydrostatic testing of dispenser lines indicated leakage at the retail 
gas station. Field investigation included soil borings and groundwater monitoring well installations; 
however, limited documentation for field investigations was available. Field investigations in response to 
leakage generally continued through the 1980’s and the most recent report documenting older 
investigations was produced in draft format in 1991 by the United States Geological Survey (USGS) and 
Ecology.   

During removal of four USTs in 2005, additional soil sampling was conducted. The site generally was 
dormant without additional investigations until 2014, when site assessment activities were conducted 
under direction from Ecology. The 2014 site assessment, which included groundwater monitoring, was 
followed by two groundwater monitoring events through the first quarter in 2015. Previous investigations 
are described in Section 2.1.  

In 2016, GeoEngineers conducted a data gap site assessment and resumed groundwater monitoring in the 
third quarter of 2016. Data gap site assessment results (which included soil sampling and installation of 
groundwater monitoring wells) are presented in this RI report. Groundwater monitoring conducted in the 
third and fourth quarters of 2016 are provided in separate reports.  

2.1. Previous Environmental Investigations 

Previous environmental investigations completed for the 1808 North 1st Street site and summarized in 
Section 1.2 include the following: 

■ “Hydrogeologic Evaluation, Gasoline Spill Investigation, Tiger Oil, Yakima, Washington,” May 9, 1985 
(Appendix A).  

■ “Gasoline Loss Investigation, Quarterly Monitoring, Tiger Oil #3, North First Street, Yakima, 
Washington,” August 15, 1986 (Appendix B). 
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■ “Changes Between 1984 and 1989 in the Concentration and Aerial Extent of Ground-Water 
Contamination from a Gasoline and Diesel Fuel Leak at a Site in Yakima, Washington, Preliminary 
Report,” April 10, 1991 (Appendix C). 

■ “UST Decommissioning and Site Assessment at Tiger Oil Corporation Facility, 1808 First Avenue, 
Yakima, Washington,” March 17, 2005 (Appendix D). 

■ Letter to Alex Smith, Assistant Attorney General, Ecology, and Thomas L Mackie, Hydrogeologist, Site 
Manager Toxics Cleanup Program Re: Tiger Oil Corporation (Tiger) – 1808 North First Street (North 
First) and 1606 East Nob Hill Blvd. (East Nob), Yakima, Washington. August 9, 2005. (Appendix E). 

■ “Phase II Site Assessment Report, Tiger Oil North 1st Street, 1808 North 1st Street, Yakima, 
Washington,” February 11, 2015. 

■ “Quarterly Groundwater Monitoring, Fourth Quarter 2014, Tiger Oil North 1st, Yakima, Washington,” 
March 26, 2015.  

■ “Quarterly Groundwater Monitoring, First Quarter 2015, Tiger Oil North 1st, Yakima, Washington,” 
May 18, 2015.  

■ “Quarterly Groundwater Monitoring, Third Quarter 2016, Tiger Oil North 1st, Yakima, Washington,” 
December 13, 2016.  

■ “Quarterly Groundwater Monitoring, Fourth Quarter 2016, Tiger Oil North 1st, Yakima, Washington,” 
December 15, 2016. 

The five recent reports prepared in 2015 and 2016 are on file at Ecology’s Central Region Office and are 
not appended to this report. However, soil and groundwater data collected during these assessments and 
monitoring events are included in Tables 1 through 8 provided in this report. 

2.2. Remedial Investigation Site Characterization  

The 2016 data gap site assessment activities included 11 soil probe explorations to define the extent of 
petroleum impacted soil and the installation of three groundwater monitoring wells N1MW-6 through 
N1MW-8. Groundwater samples were collected from the soil probes. Data gap activities generally consisted 
of the following: 

■ Drilling 11 direct-push borings (N1DP-9 through N1DP-19) in August 2016 to observe subsurface 
conditions and collect soil samples in and near the area of contamination to better delineate the extent 
of soil contamination. Borings were drilled to depths of 19 and 20 feet below ground surface (bgs).  

■ Analyzing selected direct-push soil samples for GRPH, DRPH, BETX, polycyclic aromatic hydrocarbons 
(PAHs) and total lead.  

■ Collecting groundwater samples from 11 temporary wells installed in direct push borings N1DP-9 
through N1DP-19 where groundwater was encountered.  

■ Analyzing the groundwater samples for GRPH, DRPH and oil-range petroleum hydrocarbons (ORPH) 
using the hydrocarbon identification (HCID) method. 

■ Installing three groundwater monitoring wells (N1MW-6 through N1MW-8) and collecting soil samples 
in October 2016. 

■ Developing the new groundwater monitoring wells using surge and purge techniques. 
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■ Surveying the new groundwater monitoring wells for horizontal and vertical references. 

■ Completing quarterly groundwater monitoring in the five existing wells (N1MW-1 through N1MW-5) in 
August 2016 and in all eight wells (N1MW-1 through N1MW-8) in November 2016. The groundwater 
monitoring included measurements of groundwater levels, evaluation of groundwater flow directions 
and collection of groundwater samples for chemical analysis. Analyses included GRPH, DRPH, VOCs, 
lead and conventional analyses (nitrate, sulfate and total organic carbon). Additionally, field 
parameters, including pH, temperature, conductivity, dissolved oxygen, and turbidity were measured to 
evaluate geochemical conditions in the Site aquifer.  

2.2.1. Sampling and Monitoring 

The sampling and analysis plan (SAP) for the RI was developed based on data obtained during the site 
assessment and previous groundwater monitoring results.  

2.2.1.1. Soil sampling 
Eleven soil borings (N1DP-9 through N1DP-19) were completed using truck-mounted direct-push drilling 
equipment in August 2016 and three soil borings N1MW-6 through N1MW-8) were completed using hollow 
stem auger drilling equipment in October 2016. Borings were advanced to depths of 19 to 21 feet bgs. 
Soil samples obtained from the borings were field screened for evidence of contamination using visual 
observations, water sheen tests, and measuring volatile organic vapors. Fifteen soil samples obtained from 
the borings were submitted to TestAmerica Laboratories, Inc. (TestAmerica) for chemical analysis in general 
accordance with the SAP. Soil borings and monitoring well locations are shown on Figures 2 and 3. Soil 
sampling analytical results are presented in Tables 1 and 2. The boring logs and soil sampling procedures 
are presented in Appendix F.  

2.2.1.2. Groundwater Sampling 
Groundwater samples were collected from temporary wells placed in direct-push borings N1DP-9 through 
N1DP-19 and submitted to TestAmerica for analysis. Groundwater was sampled by installing a temporary 
well screen which ranged in length from 3 to 10 feet at the bottom of the boring and lowering polyethylene 
tubing into the temporary well. Depth to groundwater was measured and then the well was purged using a 
peristaltic pump for approximately 3 to 6 minutes. Water was routed through a water quality meter and flow 
through cell during well purging, then the flow-through cell was disconnected, and a sample of the water 
was collected for chemical analysis when there was a visual reduction in water turbidity or the water quality 
meter indicated reductions in turbidity. Grab groundwater sample analytical results are presented in 
Table 3. 

Hollow stem auger borings N1MW-6 through N1MW-8 were completed as 2-inch-diameter, schedule 40 
polyvinyl chloride (PVC) monitoring wells and screened from 9 to 19 or 10 to 20 feet bgs. Wells were 
advanced to depths of 19 or 21 feet bgs and packed with silica-sand up to 2 feet above the screen, sealed 
with bentonite chips to 1 foot bgs and then capped with a cement well monument. Wells were developed 
by Cascade Drilling Co. and then surveyed by a licensed professional surveyor, PLS, Inc. (PLS), on 
October 25, 2016. GeoEngineers conducted subsequent groundwater sampling of the existing and new 
groundwater monitoring wells on November 17, 2016.  

Depth to groundwater, as measured from the top of the PVC well casing, ranged from approximately 
10.26 feet (N1MW-4) to 13.24 feet (N1MW-7) in November 2016. Groundwater elevations recorded during 
the various monitoring events are provided in Table 1. Based on groundwater elevations measured on 
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November 17, 2016, groundwater flow in the shallow unconfined aquifer beneath the property generally 
was toward the east, as shown in Site Plan and Groundwater Data, November 17, 2016, Figure 3. 

Groundwater monitoring wells were purged and sampled using dedicated tubing, a peristaltic pump and 
standard low-flow sampling methodology (Environmental Protection Agency [EPA] 1996). Groundwater 
quality parameters were usually measured at 3-minute intervals during well purging and samples were 
generally collected when water quality parameter stabilized in conformance with the criteria presented in 
Appendix H or 30 minutes of purging had elapsed. Groundwater field parameters recorded at the 
conclusion of well purging are provided in Table 5.  

Groundwater samples were obtained from monitoring wells N1MW-1 through N1MW-5 in August 2016 and 
N1MW-1 through N1MW-8 in November 2016. Groundwater sample results are presented in Table 6 and 
are summarized in Section 2.3.3.  

2.2.1.3. Investigation Derived Waste 
Investigation-derived waste consisting of soil cuttings and well development and purge water was contained 
in 55-gallon drums, labeled and stored on the subject property pending profiling and disposal. Drums are 
scheduled to be removed by June 2017.  

2.2.2. Regional Geology 

The site is located on the alluvial floodplain of the Yakima River in the Ahtanum-Moxee subbasin (Wagner 
et al. 1991). The alluvial valley is oriented east-west between the basalt ridges of Cowiche Mountain and 
Yakima Ridge to the north, and Ahtanum Ridge and Rattlesnake Hills to the south. Columbia River Basalts 
underlie the valley at depths ranging from 300 to 1,000 feet below the surface.  

The approximately 40-mile-long, 7-mile-wide valley is relatively flat with elevations in the valley floor ranging 
between 1,000 and 1,500 feet. The south flowing Yakima River is fed by perennial streams throughout the 
valley.  

2.2.3. Site Geology 

In general, surficial material consists of asphalt concrete pavement with localized areas of gravel base 
layers. Subsurface conditions observed below surficial materials generally consisted of brown silt and fine 
sand to depths of about 5 to 8 feet. Rounded gravel with varying amounts of silt and sand was observed 
below the silts and fine sands to depths of about 15 to 20 feet, which was the extent of the borings.  

2.2.4. Site Hydrogeology 

Based on groundwater level measurements obtained during the RI and previous groundwater monitoring 
events, measured depth to groundwater at the site ranges from approximately 10 to 15 feet bgs. Depth to 
groundwater and groundwater elevations are presented in Table 4. Groundwater flow in the shallow 
unconfined aquifer beneath the property generally is toward the east, as shown in Figure 3. The estimated 
hydraulic groundwater gradient of the shallow aquifer was about 0.0023 feet per foot (about 12 feet per 
mile). Groundwater elevation contours were interpreted from depth to water measurements, surveyed 
elevations of well casings and Surfer Version 1.2.  
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2.3. Sampling/Analytical Results – August and October 2016 Assessment 

The following sections summarize the analytical results from the soil and groundwater samples collected 
in August 2016 and soil analytical results from groundwater monitoring well installation in October 2016.  

2.3.1. Quality Analyses 

Data validation was completed on each set of soil and groundwater monitoring data. The laboratory 
followed the specified analytical methods based on the data validation. Accuracy was acceptable, as 
demonstrated by the surrogate, laboratory control sample (LCS), and matrix spike/matrix spike duplicate 
(MS/MSD) percent recovery values. Precision was acceptable, as demonstrated by the MS/MSD and 
laboratory/field duplicate relative percent deviation (RPD) values. A summary of data validation along with 
the laboratory analytical reports are presented in Appendix G. 

2.3.2. Soil 

Soil samples were collected at subsurface depths ranging from 12 feet to 15½ feet. Selected samples were 
analyzed for GRPH, DRPH, VOCs, PAHs, carcinogenic PAHs (cPAHs), and lead. Results are compared to 
MTCA Method A cleanup levels for unrestricted land use and are shown in Tables 1 and 2. Soil sampling 
locations and the inferred limits of soil exceeding MTCA CULs are shown on Figure 2 and cross-sections 
showing the inferred subsurface limits of soil contamination area shown on Cross Sections A-A’ and B-B’, 
Figures 4 and 5, respectively. Results of the RI soil sampling were generally consistent with results of the 
2014 assessment.  

GRPH exceeded the MTCA CUL of 30 milligrams per kilogram (mg/kg) in direct-push samples N1DP-10 
through N1DP13 at depths of 14½ to 15 feet bgs and in monitoring well boring samples N1MW-6 through 
N1DP-8 at depths of 12 to 15½ feet bgs. GRPH were detected in the sample from N1DP-14 at a depth of 
14½ to 15 feet bgs at a concentration just below the MTCA CUL (23 mg/kg). GRPH were not detected in 
the remaining analyzed samples.  

DRPH were detected in direct-push samples N1DP-9 (ORPH also detected), N1DP-11, N1DP-12, N1DP-13, 
N1DP-14 at depths of 14½ to 15 feet bgs, and in monitoring well boring samples N1MW-6 and N1MW-8 
at depths ranging between 12 and 15½ feet bgs. According to the laboratory, the detected DRPH in sample 
N1DP-9(14.5-15) may be influenced by the concentration of ORPH in the sample. Also, according to the 
laboratory, the detected DRPH in samples NIDP-11(14.5-15), NIDP-12(14.5-15), and NIDP-13(14.5-15) 
may be influenced by the relative concentration of GRPH in the samples. All detected concentrations were 
less than the diesel MTCA CUL of 2,000 mg/kg.  

ORPH were detected in direct-push sample N1DP-9 at a depth of 14½ to 15 feet bgs at a concentration 
less than the MTCA CUL of 2,000 mg/kg. ORPH were not detected at concentrations greater than laboratory 
reporting limits in any other soil samples analyzed during the RI.  

Benzene was detected in one soil sample from monitoring well boring N1MW-8 at a concentration less than 
the MTCA CUL of 0.03 mg/kg. Benzene was not detected at concentrations greater than laboratory 
reporting limits in any other soil samples obtained during the RI.  

Ethylbenzene was detected in direct-push soil samples N1DP-13 (14½ to 15 feet bgs) and monitoring well 
samples N1MW-7 and N1MW-8 (15 to 15½ feet bgs) at concentrations exceeding the MTCA CUL of 
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6 mg/kg. Ethylbenzene was either not detected or detected at concentrations below the MTCA CUL in the 
remaining soil samples analyzed. 

Toluene was either not detected or was detected at concentrations less than the MTCA CUL of 7 mg/kg in 
all soil samples from the 2016 RI. 

Total xylenes were detected in direct-push sample N1DP-13 (14½ to 15 feet bgs) and monitoring well 
samples N1MW-6 through N1MW-8 at concentrations exceeding the MTCA CUL of 9 mg/kg. Ethylbenzene 
was either not detected or detected at concentrations less than the MTCA CUL in the remaining soil samples 
analyzed. 

Lead was detected in direct-push sample N1DP-13 (14½ to 15 feet bgs) at a concentration below the MTCA 
CUL of 250 mg/kg. Lead was not detected at concentrations greater than the laboratory reporting limit in 
the remaining analyzed samples.  

Carcinogenic PAHs were not detected in the soil samples submitted for analysis during the RI. 
Naphthalenes were detected in direct-push soil samples N1DP-12 and N1DP-13 (14½ to 15 feet bgs), and 
in monitoring well sample N1MW-8 (15 to 15½ feet bgs) at concentrations exceeding the MTCA CUL of 
5 mg/kg. Other PAH analytes either were not detected or were detected at concentrations less than MTCA 
CULs in the remaining RI soil samples.  

2.3.3. Groundwater 

Groundwater was encountered and sampled from temporary wells placed in N1DP-9 through N1DP-19 on 
August 3 and 4, 2016. Groundwater samples were analyzed for GRPH, DRPH and ORPH using the 
qualitative NWTPH-HCID method. The NWTPH-HCID analytical results indicated that GRPH, DRPH or ORPH 
might be present at the following locations: 

■ N1DP-10, N1DP-13, N1DP-14 (GRPH, DRPH) 

■ N1DP-11 (GRPH) 

■ N1DP-12 (GRPH, DRPH, ORPH) 

■ N1DP-16 (ORPH) 

■ According to the laboratory, detected DRPH in samples NIDP-10, NIDP-12, NIDP-13, and NIDP-14 may 
be influenced by the relative concentration of GRPH in the samples. 

The types of petroleum hydrocarbons detected for each sample location are provided in parenthesis above. 
Analytical methods using NWTPH-HCID analysis are generally considered qualitative and therefore the 
results should not be used to consider cleanup actions. The NWTPH-HCID analyses were used as screening 
tools to guide monitoring well placement as a result of the direct-push borings. 

Groundwater samples were collected from N1MW-1 through N1MW-5 on August 22, 2016 and N1MW-1 
through N1MW-8 on November 17, 2016 for analysis by TestAmerica. The results of sampling are 
presented in GeoEngineers’ quarterly monitoring reports (GeoEngineers 2016a, 2016b). Chemical 
analytical results are summarized and compared to MTCA Method A CULs in Table 6. A summary is 
presented below: 
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■ Contaminants of concern (COCs) have been detected in monitoring wells N1MW-1, N1MW-2 and 
N1MW-5 during previous events; however, the detected concentrations have been less than MTCA 
CULs and COCs were not detected in these wells in August and November 2016. 

■ COCs have not been detected in wells N1MW-3 and N1MW-4 at concentrations greater than laboratory 
reporting limits since sampling began in September 2014 (five sampling events).  

■ COCs were detected in wells N1MW-6, N1MW-7 and N1MW-8 at concentrations greater than MTCA 
CULs in November 2016.  

■ Natural attenuation parameters indicate that biodegradation might be occurring near N1MW-2 and 
near N1MW-5 through N1MW-8 and conditions near these locations are most likely aerobic with limited 
denitrification and anaerobic respiration occurring at times. 

2.4. Preliminary VI Assessment 

GeoEngineers conducted a vapor intrusion (VI) evaluation following the Preliminary VI Assessment 
approach presented in Ecology’s draft VI guidance (Ecology 2016a) and Implementation Memorandum 
No. 14 (Ecology 2016b). The purpose of the VI evaluation was to evaluate whether subsurface petroleum 
contamination at the site may pose a risk to people at the former convenience store on site or the northern 
adjacent Ron Nehls auto sales building via inhalation of indoor air. The former convenience store is not 
occupied; therefore, the VI evaluation is presented for informational purposes to assess the probability that 
indoor air may be impacted if a building is constructed on the Tiger Oil property in the future.  

As noted in Section 2.3, the subsurface contamination is primarily gasoline-range petroleum hydrocarbons. 
The purpose of Preliminary VI Assessment is to “determine whether any potential exists for toxic vapors to 
be present in the subsurface that could migrate and enter nearby buildings” (Ecology 2016a and 2016b). 
This initial evaluation is presented below. 

■ Are chemicals of sufficient volatility and toxicity known or reasonably suspected to be present in the 
subsurface at or in the vicinity of the Subject Property? Yes. As noted above, petroleum contaminants 
remain in soil and groundwater beneath the northern half of the site near the former tank pit and fuel 
dispenser islands. The inferred limits of soil impacts exceeding MTCA CULs are shown on Figure 2.  

■ Are occupied buildings present (no) or could they be constructed in the future (yes) above or near site 
contamination? (Note that Ecology considers “near” to mean within 30 feet from the edge of 
subsurface petroleum contamination)? Yes. As shown on Figure 2, the inferred limits of petroleum soil 
contamination are within 30 feet vertically of the former convenience store building. Future uses of the 
site are unknown and vapor intrusion impacts will need to be taken into consideration with future site 
developments.  

■ Are there sufficient data about the location(s) and dimensions of the subsurface contamination? Yes 

■ Do the volatile, toxic substances present at the site in groundwater indicate a potentially unacceptable 
vapor intrusion source? Yes. Concentrations of xylenes in groundwater samples from N1MW-6 through 
N1MW-8 exceed the Method B Noncancer groundwater screening levels established in Ecology’s Draft 
Guidance (Table B-1, updated April 2015). Screening results are presented in Table 8.  
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Based on this Preliminary VI Assessment, immediate action is not necessary; however, the need for further 
VI Assessment should be re-visited when the future site use is determined. Further assessment may include 
the collection of soil gas data, and building construction methods that mitigate potential impacts.  

3.0 CONCEPTUAL SITE MODEL 

The Conceptual Site Model (CSM) is a model of the potential contaminant sources, release mechanisms, 
and transport mechanisms currently present at the site. The CSM also identifies potential receptors and 
associated exposure pathways for site contaminants. The CSM does not quantify potential risks to human 
health or the environment posed by site-related contamination. It is intended to focus remedial actions (site 
investigations, monitoring, cleanup actions, etc.) on those areas of the Site that may warrant further 
consideration. A schematic of the Conceptual Site Model is presented as Figure 6.  

Petroleum hydrocarbon (gasoline and diesel), VOC and naphthalene contamination present at the site likely 
resulted from the distribution of fuels and the release of leaded and unleaded gasoline at the site in 1982. 
The current condition of site media of concern is described below.  

The media of concern for the site are soil and groundwater due to the presence of contaminants at 
concentrations in soil and groundwater exceeding the MTCA CULs. Most contamination in soil and 
groundwater is GRPH which is readily mobile in soil. Investigations have identified most impacts at the soil-
groundwater interface. The depth of soil contamination is generally from 12 to 15 feet bgs. Soil sampling 
indicates that petroleum impacts may extend to depths up to 19 feet bgs.  

Depth to groundwater at the site is approximately 10 to 15 feet bgs and generally occurs in the shallow 
unconfined aquifer beneath the property. The inferred groundwater flow direction is toward the east. The 
groundwater hydraulic gradient is relatively flat.  

Grab groundwater samples obtained from direct-push borings N1DP-1, N1DP-2, N1DP-3, N1DP-4, N1DP-5 
and N1DP-8 in April 2014 and N1DP-10, N1DP-12, N1DP-14 and N1DP-16 in August 2016 identified 
petroleum hydrocarbons at concentrations slightly exceeding their respective MTCA CULs; however, these 
samples were collected from the open borehole and might have been affected by suspended solids or soil 
mobilized from a higher depth interval.  

Groundwater samples collected to date from the eight monitoring wells during the RI show that 
concentrations of one or more COCs in wells N1MW-6, N1MW-7 and N1MW-8 located in the immediate 
vicinity of the former USTs and fuel dispensers exceed their respective groundwater CULs.  

Analytical and field screening results generally indicate that petroleum contamination has not migrated to 
the north or south of the property. The highest concentrations were generally identified near and 
downgradient of the former tank pit. Soil contamination depths appear to begin at approximately 12 to 
15 feet bgs. Field screening indicated that contamination may extend to 6 to 8 feet below the water surface 
of the unconfined aquifer.  

The 2014 and 2016 soil explorations also indicated that contamination may have migrated beneath and 
across North 1st Street; however, chemical analysis of soil from N1MW-2, N1DP-17, N1DP-18 and N1DP-19, 
and field screening of soil from N1DP-6 and N1DP-7 advanced on the property east of North 1st Street 
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indicated that contaminants of concern in soil are less than MTCA Method A CULs on the east side of 
North 1st Street (Figure 2). The downgradient extent of soil contamination is not defined, but likely is located 
beneath North 1st Street.  

Based on the geology, hydrogeology and the distribution of remaining contaminants at the site, the potential 
exposure pathways to contamination at the site include: 

■ Leaching/migration of contamination from soil to groundwater. 

■ Vapor intrusion of xylenes into potential future site buildings.  

Because groundwater at the Site is isolated from human contact and groundwater contamination at the 
site is generally delineated and is not used for human consumption, human ingestion of hazardous 
substances in groundwater, is not a potential exposure pathway. Note the downgradient extent of 
groundwater contamination is not precisely defined but likely is located beneath North 1st Street.  

At present the site is vacant although the Former Convenience Store remains on site. Future land use is 
assumed to be commercial based on local zoning and surrounding site uses.  

Potential receptors and exposure pathways include: 

■ Commercial workers (vapor intrusion). 

Soil biota, plants and animals are unlikely to be impacted based on the depth of the contaminant plume.  

3.1. Contaminant Fate and Transport 

Data indicate that there has been migration of contamination from soil to groundwater. Petroleum-
hydrocarbon concentrations in groundwater samples from monitoring wells near the former USTs (N1MW-6 
through N1MW-8) are greater than MTCA CULs (Table 6). Vertical and horizontal transport might have been 
facilitated by seasonal groundwater fluctuations and flow; however, the groundwater gradient is relatively 
flat. Petroleum-related contaminants in groundwater do not appear to extend much beyond the release 
location and likely extend east of the site beneath North 1st Street. Data indicate the plume does not extend 
across North 1st Street. Physical mechanism for transport of contaminants from soil to groundwater are 
limited by the low average annual rainfall and asphalt covering a large portion of the site. 

4.0 PROPOSED CLEANUP STANDARDS 

Cleanup standards consist of: (1) cleanup levels that are protective of human health and the environment, 
and (2) the point of compliance at which the cleanup levels must be met. Cleanup levels were developed 
as part of the RI planning activities. This process identified potential exposure pathways for human and 
environmental impacts based on the planned land use. Cleanup standards for remedial alternative 
evaluation are presented below.  

4.1. Contaminant-Specific Standards 

Indicator hazardous substances are not proposed for the site. 
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4.2. Soil Cleanup Standards 

Soil cleanup levels for the site are based on MTCA Method A values for unrestricted land use for the 
protection of human health. The standard point of compliance for the soil cleanup levels presented in 
Tables 1 and 2 is throughout the soil column from the ground surface to 15 feet bgs, in accordance with 
Washington Administrative Code (WAC) 173-340-740(6)(d).  

4.3. Groundwater Cleanup Standards 

Groundwater cleanup levels for the Site are based on MTCA Method A values for potable water. In 
accordance with WAC 173-340-720(2)(d), groundwater at the Site is classified as a potential future source 
of drinking water because it is present in sufficient quantity, contains less than 10,000 milligrams per liter 
(mg/L) total dissolved solids and is not too deep to recover. The standard point of compliance for the 
groundwater cleanup levels presented in Table 6 and 7 is throughout the site from the uppermost level of 
the saturated zone extending vertically to the lowest depth that could potentially be affected at the site. 

4.4. Cleanup Standards for Other Media 

Indoor air cleanup levels are based on MTCA Method B indoor air quality CULs, however indoor air quality 
was not evaluated as part of the RI. A Preliminary VI Assessment was conducted to evaluate the potential 
for vapor intrusion from the subsurface petroleum contamination. As discussed in Section 2.4, the vapor 
intrusion pathway does appear to be potentially complete for the site and soil vapor is considered a 
potential risk to human health.  

4.5. Terrestrial Ecological Evaluation 

Terrestrial ecological evaluation (TEE) requirements were reviewed for the site. The site qualified for an 
exclusion under WAC 173-340-7491(1)(c) since there is less than 1½ acres of contiguous land within 
500 feet of the site. In addition, a review of MTCA Table 749‐1 indicated that the site does not have a 
substantial potential for posing a threat of significant adverse effects to terrestrial ecological receptors; 
therefore, the site is removed from further ecological consideration. The TEE forms documenting this 
determination for the site are presented in Appendix H. 

Based on this evaluation, soil contamination leaching to groundwater and potential vapor intrusion 
(depending on future site use) remain the only applicable, potential exposure pathways for soil 
contamination at the site.  

5.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

The following sections summarize the results of the RI and provide recommendations for the site for future 
assessment, remediation and development activities.  

5.1. Summary and Conclusions 

The results of additional soil sampling performed as part of this RI indicate the presence of petroleum 
contaminated soil appears to be limited to the zone of groundwater fluctuation. The lateral extent of 
contamination is limited to the northern portion of the subject property near the former USTs and former 
dispenser islands, and extending to the north partially beneath the Ron Nehls Auto Sales facility, and to the 
east partially beneath North 1st Street. The contamination is primarily in the gasoline-range although low 
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concentrations of diesel-range hydrocarbons (less than MTCA Method A cleanup levels) have been 
detected.  

Groundwater impacts from the gasoline release are limited to the immediate vicinity of the former UST nest 
and downgradient (east) of the dispenser islands. The groundwater plume likely extends east beneath 
North 1st Street based on the presence of GRPH greater than MTCA Method A cleanup level in groundwater 
samples collected from wells MW-6 and MW-7, which are located on the eastern property edges.  

The groundwater gradient is relatively flat with an average of 0.0025 feet/foot. Natural attenuation 
parameters including dissolved oxygen concentrations, ORP, temperature and nitrate concentrations 
suggest that biodegradation may be occurring near the plume (vicinity of N1MW-5 through N1MW-8) under 
aerobic conditions with limited denitrification and anaerobic respiration occurring at times. Based on the 
results of groundwater monitoring performed in wells N1MW-1 through N1MW-5 for four quarters, the 
groundwater plume appears stable.  

Based on the Preliminary VI Assessment conducted for the site, immediate action is not necessary, because 
the site is vacant. However, the need for further VI assessment should be re-visited when future site use is 
determined based on the presence of xylene concentrations in groundwater samples from N1MW-6 through 
N1MW-8 that exceed the Method B Noncancer groundwater screening levels established in Ecology’s Draft 
Guidance (Table B-1, updated April 2015).  

The site does not have a substantial potential for posing a threat of significant adverse effects to terrestrial 
ecological receptors. Therefore, soil contamination leaching to groundwater and potential vapor intrusion 
(depending on future site use) remain the only applicable, potential exposure pathways for soil and 
groundwater contamination at the site. 

5.2. Recommendations 

We recommend continued groundwater monitoring of site monitoring wells for three more quarters to 
assess seasonal variations in groundwater contaminant concentrations. Although biodegradation of the 
gasoline plume appears to be occurring, site closure may require remediation of soil and groundwater 
impacts to meet MTCA cleanup levels.  

Vapor intrusion may be a concern depending on future site use. Further assessment may be required 
including the collection of soil gas data. Alternatively, building construction methods may be utilized that 
mitigate potential vapor impacts.  

6.0 LIMITATIONS 

This report has been prepared for the exclusive use of Washington Department of Ecology in their 
evaluation of the Tiger Oil North 1st Street Property located in Yakima, Washington. No other party may rely 
on the product of our services unless we agree in advance and in writing to such reliance. 

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted environmental science practices in this area at the time this report was prepared. 
No warranty or other conditions express or implied should be understood. 
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Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if 
provided, and any attachments are only a copy of the original document. The original document is stored 
by GeoEngineers, Inc. and will serve as the official document of record. 
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Table 1
Soil Chemical Analytical Results - TPH, VOCs, EDB and Metals1

Tiger Oil North 1st Street
Yakima, Washington

N1DP-1 N1DP-1:12 4/16/2014 12 6,200 728 58.3 U 0.220 67.6 1.05 U 299 84.8 384 0.0630 U 1.05 U 1.04 U 4.25

N1DP-2 N1DP-2:14.5 4/16/2014 14.5 613 19.7 U 49.3 U 0.0140 0.693 0.0936 U 1.02 0.187 U 1.02 0.00561 U 0.936 U 0.936 U 4.14

N1DP-3 N1DP-3:14.5 4/16/2014 14.5 4,170 544 52.0 U 0.166 59.1 3.94 256 99.5 356 0.0475 U 0.791 U 0.992 U 5.15

N1DP-3 N1DP-3:15 4/16/2014 15 904 365 255 0.0392 14.4 2.28 59.0 21.8 80.8 0.00673 U 0.112 U 0.998 U 4.12

N1DP-4 N1DP-4:16 4/16/2014 16 415 107 277 0.0111 0.592 0.0886 U 0.728 0.177 U 0.742 0.00532 U 0.0886 U 0.931 U 3.51

N1DP-8 N1DP-8:16.5 4/16/2014 16.5 29,400 748 47.9 U 3.19 386 378 1,990 678 2,660 0.555 U 9.25 U 0.976 U 4.92

N1MW-1 N1MW-1(14-15') 4/16/2014 14-15 5.56 U 10.5 U 26.2 U 0.0167 U 0.111 U 0.111 U 0.445 U 0.222 U 0.667 U 0.0334 U 0.111 U 1.03 U 5.31

N1MW-1
DUPLICATE 3 (N1MW-

1) 4/16/2014 14-15 6.51 U 9.33 U 23.3 U 0.0195 U 0.130 U 0.130 U 0.520 U 0.260 U 0.781 U 0.0390 U 0.130 U 1.06 U 3.55

N1MW-2 N1MW-2(14-15') 4/16/2014 14-15 4.94 U 10.1 U 25.3 U 0.0148 U 0.0988 U 0.0988 U 0.395 U 0.198 U 0.593 U 0.0296 U 0.0988 U 1.05 U 5.86

N1MW-3 N1MW-3(12-13') 4/16/2014 12-13 5.9 U 17.0 U 81.1 0.0177 U 0.118 U 0.118 U 0.472 U 0.236 U 0.708 U 0.0354 U 0.118 U 1.05 U 4.80

N1MW-4 N1MW-4(10-11') 4/16/2014 10-11 5.35 9.85 24.6 U 0.0153 U 0.102 U 0.102 U 0.409 U 0.205 U 0.614 U 0.0307 U 0.102 U 1.09 U 4.55

N1MW-5 N1MW-5(11-12') 4/16/2014 11-12 6.19 U 18.6 U 126 0.0186 U 0.124 U 0.124 U 0.495 U 0.248 U 0.743 U 0.0371 U 0.124 U 1.13 U 3.22
N1DP-9 NIDP-9(14.5-15) 8/3/2016 14.5 - 15 ft 5.4 U 16 J 180 0.022 U 0.11 U 0.11 U 0.43 U 0.22 U 0.65 U -- -- -- 5 U

N1DP-10 NIDP-10(14.5-15) 8/3/2016 14.5 - 15 ft 90 10 U 26 U 0.02 U 0.1 U 0.1 U 0.4 U 0.2 U 0.6 U -- -- -- 4.6 U

N1DP-11 NIDP-11(14.5-15) 8/3/2016 14.5 - 15 ft 150 16 J 27 U 0.022 U 1 0.11 U 4.9 1.1 6 -- -- -- 4.4 U

N1DP-12 NIDP-12(14.5-15) 8/4/2016 14.5 - 15 ft 2,900 160 J 26 U 0.026 U 0.13 U 0.13 U 0.55 0.26 U 0.78 U -- -- -- 4.3 U

N1DP-13 NIDP-13(14.5-15) 8/4/2016 14.5 - 15 ft 3,800 700 J 29 U 0.23 U 48 1.1 U 170 44 210 -- -- -- 7.8

N1DP-14 NIDP-14(14.5-15) 8/4/2016 14.5 - 15 ft 23 12 26 U 0.026 U 0.13 U 0.13 U 0.52 U 0.26 U 0.78 U -- -- -- 7.6 U

N1DP-15 NIDP-15(14.5-15) 8/4/2016 14.5 - 15 ft 6 U 10 U 26 U 0.024 U 0.12 U 0.12 U 0.48 U 0.24 U 0.72 U -- -- -- 4.9 U

N1DP-16 NIDP-16(14.5-15) 8/4/2016 14.5 - 15 ft 6.7 U 11 U 26 U 0.027 U 0.13 U 0.13 U 0.54 U 0.27 U 0.81 U -- -- -- 5.2 U

N1DP-17 NIDP-17(14.5-15) 8/3/2016 14.5 - 15 ft 6.2 U 11 U 26 U 0.025 U 0.12 U 0.12 U 0.49 U 0.25 U 0.74 U -- -- -- 4.3 U

N1DP-18 NIDP-18(14.5-15) 8/3/2016 14.5 - 15 ft 5.8 U 11 U 26 U 0.023 U 0.12 U 0.12 U 0.46 U 0.23 U 0.69 U -- -- -- 4.9 U

N1DP-19 NIDP-19(14.5-15) 8/3/2016 14.5 - 15 ft 4.6 U 11 U 27 U 0.018 U 0.091 U 0.091 U 0.36 U 0.18 U 0.55 U -- -- -- 5.4 U

N1MW-6 NIMW-6(12.5-13) 10/17/2016 12.5 - 13 ft 940 25 27 U 0.019 U 4.7 0.096 U 25 1.9 U 25 -- -- -- 6.6 U

N1MW-7 NIMW-7(15-15.5) 10/18/2016 15 - 15.5 ft 1,900  11 U 27 U 0.019 U 25 3.5 100 31 130 -- -- -- 6.6 U

N1MW-8 NIMW-8(12-12.5) 10/17/2016 12 - 12.5 ft 170 150 26 U 0.017 U 0.24 0.084 U 1.4 0.53 1.9 -- -- -- 6.2 U

N1MW-8 NIMW-8(15-15.5) 10/17/2016 15 - 15.5 ft 1,200  210  28 U 0.025  11 1.3 58 21 80 -- -- -- 6.8 U

Notes
1Chemical analyses conducted by TestAmerica of Spokane, Washington.  
2Diesel-, gasoline and lube oil-range petroleum hydrocarbons were analyzed using Northwest Methods NWTPH-Dx and NWTPH-Gx. 
3Benzene, Ethylbenzene, Toluene, and Xylenes (BETX), methyl tert-butyl ether (MTBE), 1,2-dichloroethane (EDC) analyzed using Environmental Protection Agency (EPA) Method 8260C.
41,2-dibromoethane (EDB) analyzed using EPA Method 8011.
5Metals analyzed using EPA Method 6010C.
6Model Toxics Control Act (MTCA) Method A unrestricted land use cleanup levels (CULs) for soil.
7If benzene is present, the Gasoline-range petroleum hydrocarbon (GRPH) cleanup level is 30 mg/kg. If benzene is not present and the total of ethylbenzene, toluene and xylenes is less than 1% of the gasoline mixture the GRPH cleanup level is 100 mg/kg. 
8Cleanup level based on protection of groundwater for drinking water use, using the procedures described in WAC 173-340-747(4). This is a total value for all xylenes. 
GRPH = Gasoline-range Petroleum Hydrocarbons; DRPH = Diesel-range Petroleum Hydrocarbons; ORPH = Oil-range Petroleum Hydrocarbons; µg/kg = milligrams per kilogram; mg/kg = milligrams per kilogram; U = analyte was not detected greater than the laboratory reporting limit;

NE = Not Established;  -- = not analyzed. 

Bold indicates analyte concentration exceeds laboratory reporting limit.

Bold and shading indicate that the analyte was detected greater than the MTCA Method A CUL. 

Sample 
Location Sample Name

Sample
Date

Approximate 
Sample Depth 

Interval 
(feet)

TPH2 EDB4 Metals5

GRPH DRPH ORPH Benzene Ethylbenzene Toluene Xylene, m-,p- Xylene, o-

Volatile Organic Compounds - BETX, MTBE, EDC3

Total Xylenes MTBE EDC

6

EDB Lead
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

250

mg/kg mg/kg µg/kg

MTCA Method A CULs6 307 2,000 2,000 0.03

mg/kg

7 98 0.1 NE 5
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Table 2
Soil Chemical Analytical Results - PAHs and cPAHs1

Tiger Oil North 1st Street
Yakima, Washington

cP
A

H
 T

EQ
3

µg/kg
N1DP-1 N1DP-1:12 4/16/2014 12 -- -- -- -- -- -- -- -- 9,180 8,970 18,600 -- -- -- -- -- -- -- --
N1DP-2 N1DP-2:14.5 4/16/2014 14.5 -- -- -- -- -- -- -- -- 19.3 U 242  466  -- -- -- -- -- -- -- --
N1DP-3 N1DP-3:14.5 4/16/2014 14.5 -- -- -- -- -- -- -- -- 17,600 11,700 24,600 -- -- -- -- -- -- -- --
N1DP-3 N1DP-3:15 4/16/2014 15 -- -- -- -- -- -- -- -- 10,100 6,890 14,600 -- -- -- -- -- -- -- --
N1DP-4 N1DP-4:16 4/16/2014 16 -- -- -- -- -- -- -- -- 409 U 710  1,610  -- -- -- -- -- -- -- --
N1DP-8 N1DP-8:16.5 4/16/2014 16.5 -- -- -- -- -- -- -- -- 30,300 20,900 46,100 -- -- -- -- -- -- -- --
N1MW-1 N1MW-1(14-15') 4/16/2014 14-15 -- -- -- -- -- -- -- -- 20.8 U 20.8 U 20.8 U -- -- -- -- -- -- -- --
N1MW-1 (N1MW-1) 4/16/2014 14-15 -- -- -- -- -- -- -- -- 21.6 U 21.6 U 21.6 U -- -- -- -- -- -- -- --
N1MW-2 N1MW-2(14-15') 4/16/2014 14-15 -- -- -- -- -- -- -- -- 20.3 U 20.3 U 20.3 U -- -- -- -- -- -- -- --
N1MW-3 N1MW-3(12-13') 4/16/2014 12-13 -- -- -- -- -- -- -- -- 22.0 U 22.0 U 22.0 U -- -- -- -- -- -- -- --
N1MW-4 N1MW-4(10-11') 4/16/2014 10-11 -- -- -- -- -- -- -- -- 21.4 U 21.4 U 21.4 U -- -- -- -- -- -- -- --
N1MW-5 N1MW-5(11-12') 4/16/2014 11-12 -- -- -- -- -- -- -- -- 22.2 U 22.2 U 22.2 U -- -- -- -- -- -- -- --
N1DP-9 NIDP-9(14.5-15) 8/3/2016 14.5 - 15 ft 10 U 10 U 10 U 10 U 10 U 10 U 10 U 7.6 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

N1DP-10 NIDP-10(14.5-15) 8/3/2016 14.5 - 15 ft 10 U 10 U 10 U 10 U 10 U 10 U 10 U 7.6 10 U 25 44 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

N1DP-11 NIDP-11(14.5-15) 8/3/2016 14.5 - 15 ft 11 U 11 U 11 U 11 U 11 U 11 U 11 U 8.3 80 200 370 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U

N1DP-12 NIDP-12(14.5-15) 8/4/2016 14.5 - 15 ft 10 U 10 U 10 U 10 U 10 U 10 U 10 U 7.6 510 2,400 5,700 12 10 U 10 U 10 U 10 U 15 38 10 U

N1DP-13 NIDP-13(14.5-15) 8/4/2016 14.5 - 15 ft 11 U 11 U 11 U 11 U 11 U 11 U 11 U 8.3 19,000 22,000 42,000 110 57 20 11 U 18 200 350 17

N1DP-14 NIDP-14(14.5-15) 8/4/2016 14.5 - 15 ft 10 U 10 U 10 U 10 U 10 U 10 U 10 U 7.6 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

N1DP-15 NIDP-15(14.5-15) 8/4/2016 14.5 - 15 ft 10 U 10 U 10 U 10 U 10 U 10 U 10 U 7.6 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

N1DP-16 NIDP-16(14.5-15) 8/4/2016 14.5 - 15 ft 11 U 11 U 11 U 11 U 11 U 11 U 11 U 8.3 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U

N1DP-17 NIDP-17(14.5-15) 8/3/2016 14.5 - 15 ft 11 U 11 U 11 U 11 U 11 U 11 U 11 U 8.3 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U

N1DP-18 NIDP-18(14.5-15) 8/3/2016 14.5 - 15 ft 10 U 10 U 10 U 10 U 10 U 10 U 10 U 7.6 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

N1DP-19 NIDP-19(14.5-15) 8/3/2016 14.5 - 15 ft 11 U 11 U 11 U 11 U 11 U 11 U 11 U 8.3 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U

N1MW-6 NIMW-8(12.5-13) 10/17/2016 12.5 - 13 ft 11 U 11 U 11 U 11 U 11 U 11 U 11 U 8.3 350 1,100 2,100 11 U 11 U 11 U 11 U 11 U 11 18 11 U

N1MW-7 NIMW-7(15-15.5) 10/18/2016 15 - 15.5 ft 11 U 11 U 11 U 11 U 11 U 11 U 11 U 8.3 12 28 52 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U

N1MW-8 NIMW-8(12-12.5) 10/17/2016 12 - 12.5 ft 11 U 11 U 11 U 11 U 11 U 11 U 11 U 8.3 54 390 670 12 11 U 11 U 11 U 11 U 17 23 11 U

N1MW-8 NIMW-8(15-15.5) 10/17/2016 15 - 15.5 ft 11 U 11 U 11 U 11 U 11 U 11 U 11 U 8.3 880 2,800 5,600 72 17  36 11 U 11  83 150 13  

100

Notes
1Chemical analyses conducted by TestAmerica of Spokane, Washington.  
2Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) and PAHs (Polycyclic Aromatic Hydrocarbons) were analyzed using Environmental Protection Agency (EPA) Method 8270D.
3Carcinogenic PAHs toxic equivalency factor (TEQ) calculated using toxicity equivalency factors (TEF) from MTCA Table 708-2. One half the reporting limit was used to calculate the TEQ for results less than reporting limits.  
4Model Toxics Control Act (MTCA) Method A unrestricted land use cleanup levels (CULs) for soil. 
µg/kg = micrograms per kilogram; -- = not analyzed; U = analyte was not detected greater than the laboratory reporting limit, NE = Not Established. 

Bold indicates analyte concentration exceeds laboratory reporting limit.

Bold and shading indicate that the analyte was detected greater than the MTCA Method A CUL. 
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N1DP-1 041614:N1DP-1:GW 4/16/2014 1.0 1.0 0.62 U

N1DP-2 041614:N1DP-2:GW 4/16/2014 0.62 U 0.62 U 0.67

N1DP-3 041614:N1DP-3:GW 4/16/2014 11.0 5.4 7.2

N1DP-4 041614:N1DP-4:GW 4/16/2014 0.61 U 0.79 0.61 U

N1DP-5 041614:N1DP-5:GW 4/16/2014 0.62 U 0.62 U 1.7

N1DP-6 041614:N1DP-6:GW 4/16/2014 0.61 U 0.61 U 0.61 U

N1DP-7 041614:N1DP-7:GW 4/16/2014 0.61 U 0.61 U 0.61 U

N1DP-8 041614:N1DP-8:GW 4/16/2014 5.1 2.1 1.0

N1DP-9 NIDP-9:080316 8/3/2016 0.13 U 0.34 U 0.34 U

N1DP-10 NIDP-10:080316 8/3/2016 0.80 0.88 J 0.32 U

N1DP-11 NIDP-11:080316 8/3/2016 0.19 0.33 U 0.33 U

N1DP-12 NIDP-12:080416 8/4/2016 1.5 1.2 J 0.37

N1DP-13 NIDP-13:080416 8/4/2016 0.66 0.40 J 0.34 U

N1DP-14 NIDP-14:080416 8/4/2016 0.65 0.95 J 0.32 U

N1DP-15 NIDP-15:080416 8/4/2016 0.14 U 0.35 U 0.35 U

N1DP-16 NIDP-16:080416 8/4/2016 0.13 U 0.32 U 1.8

N1DP-17 NIDP-17:080316 8/3/2016 0.13 U 0.33 U 0.33 U

N1DP-18 NIDP-18:080316 8/3/2016 0.13 U 0.33 U 0.33 U

N1DP-19 NIDP-19:080316 8/3/2016 0.13 U 0.34 U 0.34 U

Notes
1Chemical analyses conducted by TestAmerica of Spokane, Washington.  
2Diesel-, gasoline and oil-range petroleum hydrocarbons were analyzed using Northwest Method Hydrocarbon Identification (NWTPH - HCID). 
3Model Toxics Control Act (MTCA) Method A cleanup levels (CUL) for groundwater. However, the HCID analysis method is considered qualitative 
 and should not be used to determine compliance with cleanup levels.  
4Cleanup level for gasoline is 0.8 mg/L when benzene is present and 1 mg/L when there is no detectable benzene in groundwater. 
mg/L = milligrams per liter; -- = not analyzed; U = analyte was not detected above the laboratory reporting limit

Bold indicates analyte concentration exceeds laboratory reporting limit.

Bold and shading indicate that the analyte was detected greater than the MTCA Method A CUL. 

and should not be used to consider cleanup actions. 

mg/L mg/L

MTCA Method A CULs3 0.8/14 0.5 0.5

Table 3
Groundwater Chemical Analytical Results - Direct-Push Temporary Well Samples

Northwest HCID1

Tiger Oil North 1st Street
Yakima, Washington

Sample 
Location Sample Name Sample Date

TPH - HCID2

Gasoline-range Petroleum 
Hydrocarbons

Diesel-range Petroleum 
Hydrocarbons

Oil-range Petroleum 
Hydrocarbons

mg/L

File No. 0504-101-03
Table 3 | May 22, 2017 Page 1 of 1



Depth to Groundwater Change in

Date Groundwater3 Elevation2 Groundwater 

(feet) (feet) (feet) (feet) Measured (feet) (feet) Elevation4 (feet)
09/18/14 13.78 1,071.07 NA

12/11/14 13.65 1,071.20 0.13

03/10/15 14.05 1,070.80 -0.40

08/22/16 13.59 1,071.26 0.06

11/17/16 13.20 1,071.65 0.39

09/18/14 13.31 1,070.50 NA

12/11/14 13.01 1,070.80 0.30

03/10/15 13.30 1,070.51 -0.29

08/22/16 13.01 1,070.80 0.00

11/17/16 12.57 1,071.24 0.44

09/18/14 13.75 1,070.86 NA

12/11/14 13.56 1,071.05 0.19

03/10/15 13.86 1,070.75 -0.30

08/22/16 13.41 1,071.20 0.15

11/17/16 13.00 1,071.61 0.41

09/18/14 11.10 1,071.03 NA

12/11/14 10.91 1,071.22 0.19

03/10/15 11.26 1,070.87 -0.35

08/22/16 10.59 1,071.54 0.32

11/17/16 10.26 1,071.87 0.33

09/18/14 12.48 1,070.95 NA

12/11/14 12.27 1,071.16 0.21

03/10/15 12.56 1,070.87 -0.29

08/22/16 12.09 1,071.34 0.18

11/17/16 11.78 1,071.65 0.31

N1MW-6 470639.0 1637363.5 1,083.54
1073.1 to 

1063.1 11/17/16 11.90 1,071.64 NA

N1MW-7 470586.4 1637370.7 1,084.84
1076.0 to 

1066.0 11/17/16 13.24 1,071.60 NA

M1MW-8 470623.5 1637328.3 1,084.51
1074.5 to 

1064.5 11/17/16 12.83 1,071.68 NA

Notes:
1Grid northing and easting are referenced to NAD83, Washington State Plane Coordinate System, South Zone.
2Elevations are referenced to the North American Vertical Datum of 1988 (NAVD88).
3Depth to water measurements obtained from the north side of the top of PVC well casing.
4Represents change in groundwater elevation from previous monitoring event, as measured in monitoring wells.

NA = Not Applicable

N1MW-4 470595.3 1637199.9 1,082.13
1075.1 to 

1065.1

N1MW-5 470681.7 1637363.0 1,083.43
1074.4 to 

1064.4

N1MW-2 470616.9 1637480.0 1,083.81
1073.8 to 

1063.8

N1MW-3 470475.5 1637358.7 1,084.61
1074.6 to 

1064.6

Table 4
Summary of Groundwater Level Measurements

Tiger Oil North 1st Street

Yakima, Washington

N1MW-1 470569.0 1637341.4 1,084.85
1075.4 to 

1065.4

Screen 

Elevation2

 Top of Casing 

Elevation2

Grid 

Easting1

Grid 

Northing1Well 
Number
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Specific Dissolved Soluble Monitoring Well

Well Date Temperature Conductivity Oxygen Turbidity Ferrous Iron Headspace3

Number Collected pH (°C) (mS/cm) (mg/L) (mV) (NTU) (mg/L) (ppm)

09/18/14 6.57 17.03 0.25 2.46 54 16.31 1.3 1.5

12/11/14 6.59 16.99 0.23 1.04 13 1.15 1.0 1.5

03/10/15 6.76 15.29 0.24 4.33 519 2.42 -- 0.3

08/22/16 6.52 17.56 0.44 4.23 244 16.23 -- 1.8

11/17/16 6.56 17.46 0.38 1.83 59.9 1.01 0 --

09/18/14 6.69 17.46 0.27 0.05 -143 1.03 0 0.0

12/11/14 6.49 16.50 0.25 0.14 -90 4.13 0 0.0

03/10/15 6.72 13.17 0.23 0.06 44 4.54 -- 13.2

08/22/16 6.62 18.47 0.36 0.88 -230 13.61 -- 0.0

11/17/16 6.58 17.46 0.44 0.46 58 0.75 2 --

09/18/14 6.75 16.25 0.26 5.69 -148 0.07 0 0.3

12/11/14 6.65 16.32 0.24 6.32 142 0.86 0 0.3

03/10/15 6.82 14.08 0.22 8.07 230 0.34 -- 0.0

08/22/16 6.70 17.72 0.37 4.64 -133 0.00 -- 1.9

11/17/16 6.72 16.33 0.33 2.77 121 0.18 <0.5 --

09/18/14 6.68 16.77 0.24 5.82 90 4.48 0 0.1

12/11/14 6.65 15.83 0.21 6.77 135 0.59 0 0.1

03/10/15 6.82 13.83 0.21 8.63 267 4.90 -- 0.0

08/22/16 6.53 16.9 0.32 5.91 -99 43.22 -- 0.0

11/17/16 6.73 16.6 0.27 4.87 68.3 0.17 0 --

09/18/14 6.49 18.25 0.25 0.98 -25 0.12 1.5 0.1

12/11/14 6.53 17.01 0.23 0.90 -24 2.35 2.0 0.1

03/10/15 6.61 13.95 0.23 0.42 132 2.17 -- 0.4

08/22/16 6.40 19.60 0.36 0.11 -326 11.61 -- 0.0

11/17/16 6.57 17.58 0.30 0.17 75 0.30 0.5 --

N1MW-6 11/17/16 6.58 16.71 0.33 0.15 9 4.23 2.8 --

N1MW-7 11/17/16 6.87 17.72 0.51 0.38 -13 16.1 2.3 --

M1MW-8 11/17/16 6.61 16.90 0.60 0.74 -7 3.65 4.0 --

Notes:
1Reported water quality parameters reflect stabilized conditions at the conclusion of well purging during low-flow sampling.
2Field ORP values are relative to the reference electrode associated with the multi-parameter meter. 

     3Well headspace measurements were obtained using a photoionization detector immediately upon removal of the well's compression cap.

- = not recorded

ORP = Oxidation reduction potential; °C = degrees Celsius; mS/cm = millisiemens per centimeter; mg/L = milligrams per liter; mV = millivolts; 

   NTU = nephelometric turbidity units; ppm = parts per million

N1MW-2

N1MW-3

N1MW-4

N1MW-5

Table 5
Summary of Groundwater Field Parameters1

Tiger Oil North 1st Street
Yakima, Washington

N1MW-1

ORP - 

Field2
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Duplicate 
(N1MW-1)

09/18/14 12/11/14 03/10/15 08/22/16 11/17/16 11/17/16 09/18/14 12/11/14 03/10/15 08/22/16 11/17/16 09/18/14 12/11/14 03/10/15 08/22/16 11/17/16

TPH by Northwest Method NWTPH-Gx

Gasoline-range hydrocarbons µg/L 8003 256  <100 120 <100 < 100 < 100 506 372 340 <100 < 100  <100  <100  <100 <100 < 100

TPH by Northwest Method NWTPH-Dx

Diesel-range hydrocarbons mg/L 0.500  <0.234 <0.233 <0.230 <0.13 < 0.13 < 0.14 0.459 0.269 J 0.280 <0.13 < 0.13  <0.231 <0.234 <0.240 <0.13 < 0.13

Heavy oil-range hydrocarbons mg/L 0.500  <0.389 <0.388 <0.380 <0.21 < 0.22 < 0.24  <0.382 <0.383 <0.390 <0.21 < 0.22  <0.386 <0.389 <0.390 <0.21 < 0.21

VOCs by Method EPA 8260C 

Benzene µg/L 5  <0.200  <0.200  <0.20  <0.20 < 0.20 < 0.20  <0.200  <0.200  <0.20  <0.20 < 0.20  <0.200  <0.200  <0.20  <0.20 < 0.20

Ethylbenzene µg/L 700  <1.00  <1.00  <1.0 <1.0 a < 1.0 5.17  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0

Methyl t-butyl ether (MTBE) µg/L 20  <1.00  <1.00  <1.0 -- -- --  <1.00  <1.00  <1.0 -- --  <1.00  <1.00  <1.0 -- --

Toluene µg/L 1,000  <1.00  <1.00  <1.0 <1.0 < 1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0

Xylene, m-,p- µg/L  <2.00  <2.00  <2.0 <2.0 < 2.0 < 2.0  <2.00  <2.00  <2.0 <2.0 < 2.0  <2.00  <2.00  <2.0 <2.0 < 2.0

Xylene, o- µg/L  <1.00  <1.00  <1.0 <1.0 < 1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0

Xylene, total µg/L <3.00 <3.00 <3.0 <3.0 < 3.0 < 3.0 <3.00 <3.00 <3.0 <3.0 < 3.0 <3.00 <3.00 <3.0 <3.0 < 3.0

Metals by EPA Method 200.7

Lead mg/L 0.015 -- <0.0140 <0.014 <0.014 < 0.014 < 0.014 -- <0.0140 <0.014 <0.014 < 0.014 -- <0.0140 <0.014 <0.014 < 0.014

Anions by EPA Method 300.0

Nitrate-nitrogen mg/L 105 0.84 0.610 0.78 5.7 5.3 5.2  <0.200 <0.200 <0.20 0.43 0.85 1.24 0.740 0.86 3.5 1.9

Sulfate mg/L 2506 9.69 7.90 8.8 17 16 16 5.25 5.50 5.7 17 16 10.1 8.25 8.5 15 10

General Chemistry by EPA Method 5310C

Total organic carbon mg/L NE 1.55 1.05 1.0 1.1 1.2 1.0 1.66 1.41 1.1 1.0 1.0 1.22 <1.00 <1.0 <1.0 1.0

Table 6
Summary of Groundwater Chemical Analytical Results1

Tiger Oil North 1st Street
Yakima, Washington

Location and Sample Date

Monitoring Well Samples - TPH, VOCs, Lead, Conventionals

1,0004

N1MW-3

UnitsMethod and Analytes

Regulatory 

Levels2

N1MW-1 N1MW-2
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N1MW-6 N1MW-7 N1MW-8

09/18/14 12/11/14 03/10/15 08/22/16 11/17/16 09/18/14 12/11/14 03/10/15 08/22/16 11/17/16 11/17/16 11/17/16 11/17/16

TPH by Northwest Method NWTPH-Gx

Gasoline-range hydrocarbons µg/L 8003  <100  <100  <100  <100 < 100  <100  <100  <100  <100 < 100 9,400 27,000 18,000

TPH by Northwest Method NWTPH-Dx

Diesel-range hydrocarbons mg/L 0.500  <0.232 <0.232 <0.240 <0.13 < 0.14 0.238 <0.234 <0.230 <0.13 < 0.13 1.5 J 3.7 J 6.1 J

Heavy oil-range hydrocarbons mg/L 0.500  <0.386 <0.387 <0.390 <0.22 < 0.23  <0.384 <0.391 <0.380 <0.22 < 0.22 < 0.23 < 0.22 < 0.21

VOCs by Method EPA 8260C 

Benzene µg/L 5  <0.200  <0.200  <0.20  <0.20 < 0.20  <0.200  <0.200  <0.20  <0.20 < 0.20 < 4.0 5.6 43

Ethylbenzene µg/L 700  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0 300 1,400 480

Methyl t-butyl ether (MTBE) µg/L 20  <1.00  <1.00  <1.0 -- --  <1.00  <1.00  <1.0 -- -- -- -- --

Toluene µg/L 1,000  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0 < 20 180 26

Xylene, m-,p- µg/L  <2.00  <2.00  <2.0 <2.0 < 2.0  <2.00  <2.00  <2.0 <2.0 < 2.0 950 5,300 1,600

Xylene, o- µg/L  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0 270 2,000 1,100

Xylene, total µg/L <3.00 <3.00 <3.0 <3.0 < 3.0 <3.00 <3.00 <3.0 <3.0 < 3.0 1,200 7,300 2,700

Metals by EPA Method 200.7

Lead mg/L 0.015 -- <0.0140 <0.014 <0.014 < 0.014 -- <0.0140 <0.014 <0.014 < 0.014 < 0.014 < 0.014 < 0.014

Anions by EPA Method 300.0

Nitrate-nitrogen mg/L 105 0.95 0.620 1.1 3.0 1.5 0.49 0.350 0.51 5.4 0.38 0.48 0.75 0.96

Sulfate mg/L 2506 8.49 6.92 8.2 13 8.1 9.68 9.25 13 16 19 17 14 31

General Chemistry by EPA Method 5310C

Total organic carbon mg/L NE 1.19 <1.00 1.0 <1.0 < 1.0 1.36 1.09 1.1 1.2 1.2 4.1 7.3 10

Notes:
1Chemical analyses conducted by TestAmerica of Spokane, Washington.  
2Regulatory level refers to Washington State Model Toxics Control Act (MTCA) Method A cleanup level unless otherwise footnoted.
3Cleanup level for Gasoline-range petroleum hydrocarbons (GRPH) is 800 µg/L as a result of benzene detections in N1MW-7 and N1MW-8.
4Cleanup level for total xylenes.
5Regulatory level based on maximum contaminant level established by Title 40 Code of Federal Regulations, Part 141.
6Regulatory level based on secondary maximum contaminant level recommended by the Environmental Protection Agency.
-- = not analyzed; EPA = Environmental Protection Agency;  J = result was estimated; NE = not established; mg/L = milligrams per liter; µg/L = micrograms per liter; TPH = total petroleum hydrocarbons; VOC = volatile organic compounds; 

Bold indicates analyte concentration exceeds laboratory reporting limit.
Bold and shading indicates analyte was detected greater than the applicable regulatory level. 
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Sample ID Date Collected µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

N1MW-1 09/18/14  <0.0858  <0.0858  <0.0858  <0.0858  <0.0858  <0.0858  <0.0858 0.06 0.242 0.487 0.400 1.129  <0.0858  <0.0858  <0.0858  <0.0858  <0.0858  <0.0858  <0.0858  <0.0858

Duplicate (N1MW-1) 09/18/14  <0.0893  <0.0893  <0.0893  <0.0893  <0.0893  <0.0893  <0.0893 0.07 0.331 0.629 0.503 1.463  <0.0893  <0.0893  <0.0893  <0.0893  <0.0893  <0.0893  <0.0893  <0.0893

N1MW-2 09/18/14  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847 0.06 3.24  <0.0847 10.1 <13.4  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847

N1MW-3 09/18/14  <0.0850  <0.0850  <0.0850  <0.0850  <0.0850  <0.0850  <0.0850 0.06  <0.0850  <0.0850  <0.0850 <0.2550  <0.0850  <0.0850  <0.0850  <0.0850  <0.0850  <0.0850  <0.0850  <0.0850

N1MW-4 09/18/14  <0.0854  <0.0854  <0.0854  <0.0854  <0.0854  <0.0854  <0.0854 0.06  <0.0854  <0.0854  <0.0854 <0.2562  <0.0854  <0.0854  <0.0854  <0.0854  <0.0854  <0.0854  <0.0854  <0.0854

N1MW-5 09/18/14  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847 0.06 0.550  <0.0847 0.410 <1.045  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847  <0.0847

NE 0.1 NE NE NE NE NE 0.14 NE NE NE 1605 NE NE NE NE NE NE NE NE

Notes:
1Polycyclic aromatic hydrocarbons (PAHs) analyzed using EPA Method 8270D by TestAmerica Laboratories, Inc., in Spokane, Washington.  
2Carcinogenic PAH (cPAH) toxic equivalency (TEQ) calculated using toxicity equivalency factors (TEF) from MTCA Table 708-2,  based on methodology described in MTCA Cleanup Regulation WAC 173-340-708. One half the reporting limit was used to calculate the TEQ.  
3Model Toxics Control Act (MTCA) Method A unrestricted land use cleanup levels.
4MTCA Method A cleanup level for benzo(a)pyrene

       5Cleanup level for total naphthalenes

µg/L = micrograms per liter; NE = Not Established.

Bold indicates analyte concentration exceeds laboratory reporting limit.
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Summary of Chemical Analytical Results - Groundwater PAHs1
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Duplicate 
(N1MW-1)

09/18/14 12/11/14 03/10/15 08/22/16 11/17/16 11/17/16 09/18/14 12/11/14 03/10/15 08/22/16 11/17/16 09/18/14 12/11/14 03/10/15 08/22/16 11/17/16

TPH by Northwest Method NWTPH-Gx

Gasoline-range hydrocarbons µg/L NE 256  <100 120 <100 < 100 < 100 506 372 340 <100 < 100  <100  <100  <100 <100 < 100

TPH by Northwest Method NWTPH-Dx

Diesel-range hydrocarbons mg/L NE  <0.234 <0.233 <0.230 <0.13 < 0.13 < 0.14 0.459 0.269 J 0.280 <0.13 < 0.13  <0.231 <0.234 <0.240 <0.13 < 0.13

Heavy oil-range hydrocarbons mg/L NE  <0.389 <0.388 <0.380 <0.21 < 0.22 < 0.24  <0.382 <0.383 <0.390 <0.21 < 0.22  <0.386 <0.389 <0.390 <0.21 < 0.21

VOCs by Method EPA 8260C 

Benzene µg/L 103  <0.200  <0.200  <0.20  <0.20 < 0.20 < 0.20  <0.200  <0.200  <0.20  <0.20 < 0.20  <0.200  <0.200  <0.20  <0.20 < 0.20

Ethylbenzene µg/L 2,780  <1.00  <1.00  <1.0 <1.0 < 1.0 < 1.0 5.17  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0

Methyl t-butyl ether (MTBE) µg/L 87,000  <1.00  <1.00  <1.0 -- -- --  <1.00  <1.00  <1.0 -- --  <1.00  <1.00  <1.0 -- --

Toluene µg/L 15,600  <1.00  <1.00  <1.0 <1.0 < 1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0

Xylene, m-,p- µg/L 310  <2.00  <2.00  <2.0 <2.0 < 2.0 < 2.0  <2.00  <2.00  <2.0 <2.0 < 2.0  <2.00  <2.00  <2.0 <2.0 < 2.0

Xylene, o- µg/L 440  <1.00  <1.00  <1.0 <1.0 < 1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0

Xylene, total µg/L NE <3.00 <3.00 <3.0 <3.0 < 3.0 < 3.0 <3.00 <3.00 <3.0 <3.0 < 3.0 <3.00 <3.00 <3.0 <3.0 < 3.0

Vapor 
Intrusion 

Screening 

Levels2

N1MW-1 N1MW-2 N1MW-3

Table 8
Summary of Groundwater Chemical Analytical Results1 - Vapor Intrusion Screening Evaluation

Tiger Oil North 1st 
Yakima, Washington

Method and Analytes Units

Location and Sample Date
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N1MW-6 N1MW-7 N1MW-8

09/18/14 12/11/14 03/10/15 08/22/16 11/17/16 09/18/14 12/11/14 03/10/15 08/22/16 11/17/16 11/17/16 11/17/16 11/17/16

TPH by Northwest Method NWTPH-Gx

Gasoline-range hydrocarbons µg/L NE  <100  <100  <100  <100 < 100  <100  <100  <100  <100 < 100 9,400 27,000 18,000

TPH by Northwest Method NWTPH-Dx

Diesel-range hydrocarbons mg/L NE  <0.232 <0.232 <0.240 <0.13 < 0.14 0.238 <0.234 <0.230 <0.13 < 0.13 1.5 J 3.7 J 6.1 J

Heavy oil-range hydrocarbons mg/L NE  <0.386 <0.387 <0.390 <0.22 < 0.23  <0.384 <0.391 <0.380 <0.22 < 0.22 < 0.23 < 0.22 < 0.21

VOCs by Method EPA 8260C 

Benzene µg/L 103  <0.200  <0.200  <0.20  <0.20 < 0.20  <0.200  <0.200  <0.20  <0.20 < 0.20 < 4.0 5.6 43

Ethylbenzene µg/L 2,780  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0 300 1,400 480

Methyl t-butyl ether (MTBE) µg/L 87,000  <1.00  <1.00  <1.0 -- --  <1.00  <1.00  <1.0 -- -- -- -- --

Toluene µg/L 15,600  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0 < 20 180 26

Xylene, m-,p- µg/L 310  <2.00  <2.00  <2.0 <2.0 < 2.0  <2.00  <2.00  <2.0 <2.0 < 2.0 950 5,300 1,600

Xylene, o- µg/L 440  <1.00  <1.00  <1.0 <1.0 < 1.0  <1.00  <1.00  <1.0 <1.0 < 1.0 270 2,000 1,100

Xylene, total µg/L NE <3.00 <3.00 <3.0 <3.0 < 3.0 <3.00 <3.00 <3.0 <3.0 < 3.0 1,200 7,300 2,700

Notes:
1Chemical analyses conducted by TestAmerica of Spokane, Washington.  
2Vapor intrusion screening level Method B Noncancer from Table B-1 of Ecology Draft Guidance (updated April 2016). 
-- = not analyzed; EPA = Environmental Protection Agency;  J = result was estimated; NE = not established; mg/L = milligrams per liter; µg/L = micrograms per liter; TPH = total petroleum hydrocarbons; VOC = volatile organic compounds

Bold indicates analyte concentration exceeds laboratory reporting limit.
Bold and shading indicates analyte was detected greater than the applicable regulatory level. 

Location and Sample Date
Vapor 

Intrusion 
Screening 

Levels2Method and Analytes Units

N1MW-4 N1MW-5
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Vicinity Map
Tiger Oil North 1st

Yakima, Washington

Figure 1

µ
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Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes.  It is intended to
assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files.  The master file is stored by GeoEngineers, 
Inc. and will serve as the official record of this communication.
Data Sources: ESRI Data & Maps, Street Maps 2008.
Base map from ESRI Data Online.
Projection: NAD 1983, UTM Zone 10 North.

P:
\0

\0
50

41
01

\M
X

D
\T

ig
er

O
il\

N
or

th
Fi

rs
t\0

50
41

01
03

_F
1_

V
M

_N
1.

m
xd

  D
at

e 
E

xp
or

te
d:

 0
7/

28
/1

6 
  b

y 
cc

ab
re

ra

Yakima
Benton

Grant
Kittitas

§̈¦82

North 1st



Site Plan and Soil Analytical Results
Tiger Oil North 1st

Yakima, Washington

Figure 2

µ
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Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes.  It is intended
to assist in showing features discussed in an attached document.
 GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.

Projection: NAD 1983 StatePlane Washington South FIPS 4602 Feet
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Site Plan and Groundwater Elevations,
November 17, 2016
Tiger Oil North 1st

Yakima, Washington

Figure 3

µ
50 0 50

Feet

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes.  It is intended
to assist in showing features discussed in an attached document.
 GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
3. Groundwater elevations are referred to the North American
    Vertical Datum of 1988 (NAVD 88).
4. Groundwater elevations contours interpreted by Surfer Version 12.

Projection: NAD 1983 StatePlane Washington South FIPS 4602 Feet
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Yakima, Washington
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Tiger Oil North 1st
Yakima, Washington

Subsurface Cross Section B-B'
and PID Readings
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Notes:
1. The subsurface conditions shown are based on interpolation between widely

spaced explorations and should be considered approximate; actual subsurface
conditions may vary from those shown.

2. Refer to Figure 2 for location of Cross Section.
3. This figure is for informational purposes only. It is intended to assist in the

identification of features discussed in a related document. Data were compiled
from sources as listed in this figure. The data sources do not guarantee these
data are accurate or complete. There may have been updates to the data since
the publication of this figure. This figure is a copy of a master document. The
master hard copy is stored by GeoEngineers, Inc. and will serve as the official
document of record.
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LEGEND:
MONITORING WELL IDENTIFICATION
AND APPROXIMATE LOCATION

SOIL TYPE AT SAMPLE
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SOIL CONTACT
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CONTAMINANT PLUME
(PETROLEUM HYDROCARBONS,
PAHs, VOCs)

GROUNDWATER TABLE - AVERAGE
GRADIENT 0.0025 FEET/FOOT

UNIFIED SOIL CLASSIFICATION
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Figure 6

Tiger Oil North 1st
Yakima, Washington

Conceptual Site Model

P:
\0

\0
50

41
01

\C
AD

\0
3\

En
vi

ro
nm

en
ta

l R
ep

or
t\

05
04

10
10

3_
T4

00
_F

06
 C

on
ce

pt
ua

l S
ite

 M
od

el
.d

w
g 

TA
B:

F6
  D

at
e 

Ex
po

rte
d:

 0
3/

30
/1

7 
- 1

2:
05

 b
y 

hm
ar

a

Notes:
1. The subsurface conditions shown are based on

interpolation between widely spaced
explorations and should be considered
approximate; actual subsurface conditions may
vary from those shown.

2. Refer to Figure 5 for location of Cross Section.
3. This figure is for informational purposes only. It

is intended to assist in the identification of
features discussed in a related document. Data
were compiled from sources as listed in this
figure. The data sources do not guarantee these
data are accurate or complete. There may have
been updates to the data since the publication
of this figure. This figure is a copy of a master
document. The master hard copy is stored by
GeoEngineers, Inc. and will serve as the official
document of record.
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APPENDIX A 
Hydrogeologic Evaluation, Gasoline Spill Investigation, 

May 8, 1985 





















































































































































































 

 

APPENDIX B 
Gasoline Loss Investigation, Quarterly Monitoring,  

August 15, 1986 
  









































 

 

APPENDIX C  
Changes Between 1984 and 1989 in the Concentration 
and Areal Extent of Groundwater Contamination from a 

Gasoline and Diesel Fuel Leak, April 10, 1991























































































































































































































































































































































































































































































































































































































































































































































































































































 

 

APPENDIX D  
UST Decommissioning and Site Assessment,  

March 17, 2005

































 

 

APPENDIX E 
Re: Tiger Oil Corporation (Tiger) – 1808 North First Street 

(North First) and 1606 East Nob Hill Blvd. (East Nob), 
Yakima, WA, August 9, 2005  





















 

 

APPENDIX F 
Site Boring Logs DP-9 through DP-19  

and MW-6 through MW-8 



AC

Cement ConcreteCC

Asphalt Concrete

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NS
SS
MS
HS
NT

ADDITIONAL MATERIAL SYMBOLS

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

Graphic Log Contact

Groundwater Contact

Material Description Contact

Laboratory / Field Tests

Sheen Classification

Sampler Symbol Descriptions

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface
conditions.  Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are
not warranted to be representative of subsurface conditions at other locations or times.

GRAPH

Topsoil/
Forest Duff/Sod

Crushed Rock/
Quarry Spalls

FIGURE A-1

2.4-inch I.D. split barrel

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CR

DESCRIPTIONSLETTER

TS
GC

PT

OH

CH

MH

OL

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTER

(APPRECIABLE AMOUNT
OF FINES)

MAJOR DIVISIONS

POORLY-GRADED SANDS,
GRAVELLY SAND

PEAT, HUMUS, SWAMP SOILS
WITH HIGH ORGANIC
CONTENTS

CLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE

CL

WELL-GRADED SANDS,
GRAVELLY SANDS

SILTY GRAVELS, GRAVEL - SAND
- SILT MIXTURES

LIQUID LIMIT
GREATER THAN 50

SILTY SANDS, SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP
(LITTLE OR NO FINES)

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
OF COARSE
FRACTION

PASSING NO. 4
SIEVE

CLAYEY GRAVELS, GRAVEL -
SAND - CLAY MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS, ROCK
FLOUR, CLAYEY SILTS WITH
SLIGHT PLASTICITY

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS  SILTY
SOILS

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

INORGANIC CLAYS OF HIGH
PLASTICITY

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

GRAPH

SYMBOLS

Standard Penetration Test (SPT)

Shelby tube

Piston

Direct-Push

Bulk or grab

Continuous Coring

Distinct contact between soil strata

Approximate contact between soil
strata

Contact between geologic units

Contact between soil of the same
geologic unit

%F
%G
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PI
PP
PPM
SA
TX
UC
VS

Percent fines
Percent gravel
Atterberg limits
Chemical analysis
Laboratory compaction test
Consolidation test
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density
Organic content
Permeability or hydraulic conductivity
Plasticity index
Pocket penetrometer
Parts per million
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted).  See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drill rig.

A "WOH" indicates sampler pushed using the weight of
the hammer.

Rev. 02/16



N1DP-9
(14.5-15)

CA

60

60

60

Approximately 8 inches asphalt concrete
pavement

Approximately 2 feet concrete (possibly
angular fill)

Brown silt with sand and occasional gravel
(stiff, moist)

Concrete
Brown silt with sand and gravel (stiff, moist)

Gray fine to coarse gravel with sand and trace
silt (dense, moist)

Grades to wet

AC

CC

ML

CC

ML

GP

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

Groundwater observed at approximately 13.5
feet below ground surface during drilling

Cobbles encountered

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/3/20168/3/2016

See Remarks

1079
NAVD88

South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.
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Log of Boring NIDP-9
Tiger Oil - North 1st Street

Yakima, Washington

0504-101-03
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Project Location:
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N1DP-10
(14.5-15)

CA

60

60

60

60

Approximately 8 inches asphalt concrete
pavement

Concrete

Brown fine to coarse gravel with silt, sand and
concrete pieces (dense, moist)

Brown silt with sand and occasional gravel
(stiff, moist)

Concrete

Gray fine to coarse gravel with sand and trace
silt (dense, moist)

Grades to wet

AC

CC

GP

ML

CC

GP

NS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

2.4

<1

64.1

<1

Groundwater observed at approximately 13.5
feet below ground surface during drilling

Petroleum like odor

Petroleum like odor

Petroleum like odor

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/3/20168/3/2016

See Remarks

1079
NAVD88

South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.
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Log of Boring NIDP-10
Tiger Oil - North 1st Street

Yakima, Washington

0504-101-03
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N1DP-11
(14.5-15)

CA

60

60

60

16

Approximately 8 inches asphalt concrete
pavement

Approximately 18 inches concrete

Brown fine to coarse gravel with sand and
trace silt (dense, moist)

Brown silt with trace sand (stiff, moist)

Brown gravel with silt and sand (dense, moist)

Gray fine to coarse gravel with sand and trace
silt (dense, moist)

Grades to wet

AC

CC

GP

ML

GP

GP

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

Groundwater observed at approximately 14
feet below ground surface during drilling

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/3/20168/3/2016

See Remarks

1079
NAVD88

South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.

FIELD DATA

D
ep

th
 (

fe
et

)

0

5

10

15

20

In
te

rv
al

E
le

va
tio

n 
(f

ee
t)

10
75

10
70

10
65

10
60

S
am

pl
e 

N
am

e
T

es
tin

g

R
ec

ov
er

ed
 (

in
)

G
ra

ph
ic

 L
og

C
o

lle
ct

ed
 S

am
p

le

B
lo

w
s/

fo
ot

MATERIAL
DESCRIPTION

G
ro

up
C

la
ss

ifi
ca

tio
n

W
at

er
 L

ev
el

Log of Boring NIDP-11
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N1DP-12
(14.5-15)

CA

45

60

60

60

Approximately 5 inches asphalt concrete
pavement

Gray fine to coarse gravel (dense, moist) (fill)

Brown silt with sand and occasional gravel
(stiff, moist)

Gray fine to coarse gravel with sand and trace
silt (dense, moist)

Grades to wet

AC

GP

ML

GP

NS

NS

NS

NS

NS

<1

<1

1.4

51.4

10.4

Petroleum like odor

Petroleum like odor
Groundwater observed at approximately 15.5

feet below ground surface during drilling

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/4/20168/4/2016

See Remarks
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Note: See Figure A-1 for explanation of symbols.
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N1DP-13
(14.5-15)

CA

15

35

40

35

Gray fine to coarse gravel with sand and
cobbles (dense, moist) (fill)

Brown fine to coarse gravel with sand and
trace silt (dense, moist) (fill)

Brown silty fine to coarse sand with occasional
gravel (dense, moist)

Gray fine to coarse gravel with silt and sand
(dense, wet)

GP

GP

SM

GP

NS

NS

NS

NS

NS

NS

<1

<1

3.2

50.2

106.4

12.7

Groundwater observed at approximately 13
feet below ground surface during drilling

Petroleum like odor

Petroleum like odor

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/4/20168/4/2016

See Remarks
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South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.
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N1DP-14
(14.5-15)

CA

60

60

60

60

Approximately 8 inches of asphalt concrete
pavement

Gray fine to coarse gravel (fill)

Brown sandy silt with occasional gravel (stiff,
moist)

Gray fine to coarse gravel with sand and trace
silt (dense, moist)

Grades to wet

AC

GP

ML

GP

NS

NS

NS

NS

NS

<1

<1

<1

22

2.3

Groundwater observed at approximately 13
feet below ground surface during drilling

Petroleum like odor

Petroleum like odor

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/4/20168/4/2016

See Remarks

Undetermined
NAVD88

South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.
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Tiger Oil - North 1st Street
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Project:
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Project Number:
Figure A-7
Sheet 1 of 1
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N1DP-15
(14.5-15)

CA

60

60

60

60

Approximately 5 inches asphalt concrete
pavement

Brown silty fine sand (dense, moist)

Gray fine to coarse gravel with sand and trace
silt (dense, moist)

Grades to wet

AC

SM

GP

NS

NS

NS

NS

<1

<1

<1

<1 Groundwater observed at approximately 15
feet below ground surface during drilling

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/4/20168/4/2016

See Remarks

1072
NAVD88

South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.
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Sheet 1 of 1
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N1DP-16
(14.5-15)

CA

60

60

60

60

Approximately 5 inches asphalt concrete
pavement

Brown silt with sand and gravel (stiff, moist)

With decreasing gravel

Gray fine to coarse gravel with silt and sand
(dense, moist)

Grades to wet

AC

ML

GP

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

Groundwater observed at approximately 14
feet below ground surface during drilling

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/4/20168/4/2016

See Remarks

1073
NAVD88

South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.
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Figure A-9
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N1DP-17
(14.5-15)

CA

60

60

60

60

Brown sandy silt with occasional gravel (stiff,
moist)

Gray fine to coarse gravel with silt and sand
(dense, moist)

Brown silt with sand and occasional gravel
(stiff, moist)

Gray fine to coarse gravel with silt and sand
(dense, moist)

Grades to wet

ML

GP

ML

GP

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

Groundwater observed at approximately 13
feet below ground surface during drilling

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/3/20168/3/2016

See Remarks

1116
NAVD88

South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.
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N1DP-18
(14.5-15)

CA

60

60

60

60

Brown sandy silt with occasional gravel (stiff,
moist)

Gray fine to coarse gravel with silt and sand
(dense, moist)

Brown sandy silt with occasional gravel (stiff,
moist)

Gray fine to coarse gravel with silt and sand
(dense, moist)

Grades to wet

ML

GP

ML

GP

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

Groundwater observed at approximately 13.5
feet below ground surface during drilling

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/3/20168/3/2016

See Remarks

1090
NAVD88

South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.
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Tiger Oil - North 1st Street

Yakima, Washington

0504-101-03

Project:
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Project Number:
Figure A-11

Sheet 1 of 1
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N1DP-19
(14.5-15)

CA

60

60

60

60

Brown sandy silt with gravel (stiff, moist)

Brown sand with silt (dense, moist)

Brown sandy silt with gravel (stiff, moist)

Gray fine to coarse gravel with silt and sand
(dense, moist)

Grades to wet

Gray fine to medium sand with silt (dense, wet)

Gray fine to coarse gravel with silt and sand
(dense, wet)

ML

SP-SM

ML

GP

SP-SM

GP

NS

NS

NS

NS

<1

<1

<1

<1

Groundwater observed at approximately 13.5
feet below ground surface during drilling

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

JRSDrilled

Notes:

CMD

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 6600 Truck-mount

Cascade Drilling, Inc. Drilling
Method

Direct-Push20

Drilling
Equipment

8/3/20168/3/2016

See Remarks

1075
NAVD88

South Zone
NAD83/91

Note: See Figure A-1 for explanation of symbols.
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Tiger Oil - North 1st Street

Yakima, Washington
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Project:

Project Location:

Project Number:
Figure A-12

Sheet 1 of 1
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15

6

12

6

14

13

50/6"

50/6"

50/6"

32

Approximately 4 inches asphalt concrete
pavement

Light brown clay with gravel and trace sand
(stiff, moist)

Brown fine to coarse gravel with fine to coarse
sand (very dense, moist)

Grades to gray gravel with sand and
occasional cobbles (very dense, moist) (fill)

Gray fine to coarse sand with occasional gravel
and trace silt (very dense, moist) (fill)

Gray fine to coarse gravel with clay (dense,
wet) (fill)

AC

CL

GP

SP

GP-GC

N1MW-6
(12.5-13):
101716

CA

Concrete

2-inch Schedule
40 PVC well
casing

Bentonite chips

10/20 silica sand

2-inch Schedule
40 PVC well
screen, 0.010-inch
slot width

NS

NS

MS

MS

NS

2.0'

8.0'

10.0'

20.0'
20.5'

<1

<1

1435

506

2.8

Logged By
JRSDrilled

Date Measured

Drilling
Method10/17/2016 10/17/2016

Horizontal
Datum

Vertical Datum

DOE Well I.D.:  BJY 287
A 2 (in) well was installed on 10/17/2016 to a depth of
20.5 (ft).

10/17/2016
Easting (X)
Northing (Y)

Drilling
Equipment

20.5

Top of Casing
Elevation (ft) 1083.54

Start End
Checked By

13.5

CME-75

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

JMLTotal
Depth (ft)

Hollow-Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft)

Autohammer
300 (lbs) / 40 (in) Drop

Cascade Drilling, Inc.

1070.0

1083.96
NAVD88

1637363.5
470639

South Zone
NAD83/91

Steel surface
monument

Note: See Figure A-1 for explanation of symbols.
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Log of Monitoring Well N1MW-6
Tiger Oil - North 1st Street

Yakima, Washington

0504-101-03

Project:

Project Location:

Project Number:
Figure A-13
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14

8

12

6

25

50/6"

50/6"

50/6"

Brown silt with sand, occasional gravel and
organic matter (grass, roots) (very stiff,
moist) (fill)

Brown gravel with trace sand, trace silt and
and occasional cobbles (medium dense,
moist) (fill)

Debris (brick); grades to very dense

Brown gravel with sand, trace silt and
occasional cobbles (very dense, wet) (fill)

Gray gravel with trace sand, trace silt and
cobbles (very dense, wet)

ML

GP

GP

GPN1MW-7
(15-15.5):
101816

CA

Concrete

2-inch Schedule
40 PVC well
casing

Bentonite chips

10/20 silica sand

2-inch Schedule
40 PVC well
screen, 0.010-inch
slot width

NS

NS

NS

NS

2.0'

7.0'

8.8'

18.8'
19.0'

<1

<1

33.7

161.2

Logged By
JRSDrilled

Date Measured

Drilling
Method10/18/2016 10/18/2016

Horizontal
Datum

Vertical Datum

DOE Well I.D.:  BJY 288
A 2 (in) well was installed on 10/18/2016 to a depth of 19
(ft).

10/18/2016
Easting (X)
Northing (Y)

Drilling
Equipment

19

Top of Casing
Elevation (ft) 1084.84

Start End
Checked By

14.0

CME-75

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

JMLTotal
Depth (ft)

Hollow-Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft)

Autohammer
300 (lbs) / 40 (in) Drop

Cascade Drilling, Inc.

1070.8

1085.18
NAVD88

1637370.7
470586.4

South Zone
NAD83/91

Steel surface
monument

Note: See Figure A-1 for explanation of symbols.
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Log of Monitoring Well N1MW-7
Tiger Oil - North 1st Street

Yakima, Washington

0504-101-03

Project:

Project Location:

Project Number:
Figure A-14
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8

15

14

12

15

10

12

40

50/6"

50/6"

Brown fine to medium sand with occasional
angular gravel and trace silt (medium
dense, moist) (fill)

Brown fine to medium sand with occasional
gravel and debris (wood chips) (medium
dense, moist)

Gray fine to coarse gravel with trace sand,
broken basalt cobble (dense, wet) (fill)

Gray fine to coarse sand with gravel and
occasional cobbles (very dense, wet)

Gray fine to coarse angular gravel with fine to
coarse sand (very dense, wet)

SP

SP

GP

SP

GP

N1MW-8
(12-12.5):
101716

N1MW-8
(15-15.5):
101716

CA

Concrete

2-inch Schedule
40 PVC well
casing

Bentonite chips

10/20 silica sand

2-inch Schedule
40 PVC well
screen, 0.010-inch
slot width

NS

NS

HS

HS

SS

2.0'

8.0'

10.0'

20.0'

21.0'

<1

<1

380

664

81.8

Logged By
JRSDrilled

Date Measured

Drilling
Method10/17/2016 10/17/2016

Horizontal
Datum

Vertical Datum

DOE Well I.D.:  BJY 286
A 2 (in) well was installed on 10/17/2016 to a depth of 21
(ft).

11/17/2016
Easting (X)
Northing (Y)

Drilling
Equipment

21

Top of Casing
Elevation (ft) 1084.51

Start End
Checked By

12.0

CME-75

Elevation (ft)

Groundwater

Driller

Depth to
Water (ft)

JMLTotal
Depth (ft)

Hollow-Stem Auger

Notes:

Hammer
Data

Surface Elevation (ft)

Autohammer
300 (lbs) / 40 (in) Drop

Cascade Drilling, Inc.

1072.5

1084.98
NAVD88

1637328.3
470623.5

South Zone
NAD83/91

Steel surface
monument

Note: See Figure A-1 for explanation of symbols.

FIELD DATA

D
ep

th
 (

fe
et

)

0

5

10

15

20

In
te

rv
al

E
le

va
tio

n 
(f

ee
t)

10
80

10
75

10
70

10
65

C
o

lle
ct

ed
 S

am
p

le

R
ec

ov
er

ed
 (

in
)

B
lo

w
s/

fo
ot

G
ra

ph
ic

 L
og MATERIAL

DESCRIPTION

G
ro

up
C

la
ss

ifi
ca

tio
n

W
at

er
 L

ev
el

S
am

pl
e 

N
am

e
T

es
tin

g

Log of Monitoring Well N1MW-8
Tiger Oil - North 1st Street

Yakima, Washington

0504-101-03

Project:

Project Location:

Project Number:
Figure A-15

Sheet 1 of 1S
po

ka
ne

:  
D

at
e:

11
/1

7/
16

 P
at

h:
P

:\0
\0

50
41

01
\G

IN
T

\0
50

41
01

03
.G

P
J 

 D
B

T
em

pl
at

e/
Li

bT
em

pl
at

e:
G

E
O

E
N

G
IN

E
E

R
S

_D
F

_S
T

D
_U

S
.G

D
T

/G
E

I8
_E

N
V

IR
O

N
M

E
N

T
A

L_
W

E
LL

WELL LOG

S
he

en

H
ea

ds
pa

ce
V

ap
or

 (
pp

m
)



 

 

APPENDIX G 
Data Validation Reports and Analytical Data,  

August 2016 and October 2016 Sampling Events 
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File No. 00504-101-03 

Data Validation Report 
523 East Second Avenue, Spokane, Washington 99202, Telephone: 509.363.3125 www.geoengineers.com 

Project: Tiger Oil – North 1st Street 
August 2016 Direct Push and October 2016 Samples  

GEI File No: 00504-101-03 

Date: November 13, 2016 

This report documents the results of a United States Environmental Protection Agency (EPA)-defined 
Stage 2A data validation (EPA Document 540-R-08-005; EPA, 2009) of analytical data from the analyses 
of soil and water samples collected as part of the August 2016 and October 2016 sampling events, and 
the associated laboratory and field quality control (QC) samples. The samples were obtained from the 
Tiger Oil, North 1st Street Site located at 1808 North 1st Street in Yakima, Washington.  

Objective and Quality Control Elements 

GeoEngineers, Inc. (GeoEngineers) completed the data validation consistent with the EPA Contract 
Laboratory Program National Functional Guidelines for Superfund Organic Methods Data Review 
(EPA 2008) and Inorganic Superfund Data Review (EPA 2010) (National Functional Guidelines) to 
determine if the laboratory analytical results meet the project objectives and are usable for their intended 
purpose. Data usability was assessed by determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits 
below applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet acceptable 
industry practices and standards. 

In accordance with Quality Assurance Project Plan (Appendix A of the Sampling and Analysis Plan, Soil 
and Groundwater Assessment; GeoEngineers 2016), the data validation included review of the following 
QC elements: 

■ Data Package Completeness 

■ Chain-of-Custody Documentation 

■ Holding Times and Sample Preservation 

■ Surrogate Recoveries 

■ Method Blanks 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory Control Samples/Laboratory Control Sample Duplicates 

■ Laboratory Duplicates 

■ Miscellaneous 



   

  Page 2                 

File No. 00504-101-03 

Validated Sample Delivery Groups 

This data validation included review of the sample delivery groups (SDGs) listed below in Table 1.  

TABLE 1: SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS 

Laboratory SDG Samples Validated 

590-4145-1 
NIDP-9:080316, NIDP-10:080316, NIDP-11:080316, NIDP-12:080416, NIDP-13:080416, 
NIDP-14:080416, NIDP-15:080416, NIDP-16:080416, NIDP-17:080316, NIDP-18:080316, 
NIDP-19:080316 

590-4147-1 
NIDP-9(14.5-15), NIDP-10(14.5-15), NIDP-11(14.5-15), NIDP-12(14.5-15), NIDP-13(14.5-15), 
NIDP-14(14.5-15), NIDP-15(14.5-15), NIDP-16(14.5-15), NIDP-17(14.5-15), NIDP-18(14.5-15), 
NIDP-19(14.5-15) 

590-4761-1 N1MW-6 (12.5-13):101716, N1MW-7 (15-15.5):101816, N1MW-8 (12-12.5):101716, N1MW-
8 (15-15.5):101716 

 

Chemical Analysis Performed 

TestAmerica Laboratories, Inc. (TestAmerica), located in Spokane, Washington, performed laboratory 
analyses on the soil and water samples using one or more of the following methods: 

■ Hydrocarbon Identification (NWTPH-HCID) by Method NWTPH-HCID; 

■ Petroleum Hydrocarbons (NWTPH-Dx) by Method NWTPH-Dx; 

■ Gasoline-Range Hydrocarbons (NWTPH-Gx) by Method NWTPH-Gx; 

■ Volatile Organic Compounds (VOCs) by Method SW8260C; 

■ Polycyclic Aromatic Hydrocarbons (PAHs) by Method SW8270D-SIM; and 

■ Total Metals by Method EPA6010C 

Data Validation Summary 

The results for each of the QC elements are summarized below.  

Data Package Completeness 

TestAmerica provided the required deliverables for the data validation according to the National 
Functional Guidelines. The laboratory followed adequate corrective action processes and the identified 
anomalies were discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody (COC) forms were provided with the laboratory analytical report. The COCs were accurate 
and complete when submitted to the laboratory, with the following exception: 

SDG 590-4147-1: The laboratory noted that a trip blank sample was received; however, it was not written 
on the COC. The trip blank sample was logged and placed “on hold”. 
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Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample 
analysis. Maximum holding time criteria exist for each analysis to help ensure that the analyte 
concentrations found at the time of analysis reflect the concentration present at the time of sample 
collection. Established holding times were met for each analysis. The sample coolers arrived at the 
laboratory within the appropriate temperatures of between two and six degrees Celsius. 

Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the organic analytes of interest, but 
unlikely to be found in an environmental sample. Surrogates are used for organic analyses and are added 
to the samples, standards, and blanks to serve as an accuracy and specificity check of each analysis. The 
surrogates are added to the samples at a known concentration and percent recoveries are calculated 
following analysis. The surrogate percent recoveries for field samples were within the laboratory control 
limits, with the following exception: 

SDG 590-4147-1: (VOCs) The percent recovery for surrogate 4-Bromofluorobenzene was greater than the 
control limits in Samples NIDP-12(14.5-15) and NIDP-13(14.5-15); however, the samples were spiked 
with three additional surrogates and in each case the percent recoveries were within their respective 
control limits. No action was required for these outliers. 

Method Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce 
measurable concentrations of the analytes of interest. A method blank was analyzed with each batch of 
samples, at a frequency of 1 per 20 samples. For each sample batch, method blanks for the applicable 
methods were analyzed at the required frequency. None of the analytes of interest were detected above 
the reporting limits in the method blanks. 

Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a 
particular analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the 
associated batch, known as the parent sample. One aliquot of the sample is analyzed in the normal 
manner and then a second aliquot of the sample is spiked with a known amount of analyte concentration 
and analyzed. From these analyses, a percent recovery is calculated. Matrix spike duplicate (MSD) 
analyses are generally performed for organic analyses as a precision check and analyzed in the same 
sequence as a matrix spike. Using the result values from the MS and MSD, the relative percent difference 
(RPD) is calculated. The percent recovery control limits for MS and MSD analyses are specified in the 
laboratory documents, as are the RPD control limits for MS/MSD sample sets. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, 
whichever is more frequent. The frequency requirements were met for each analysis and the percent 
recovery and RPD values were within the proper control limits. 

Laboratory Control Samples/Laboratory Control Sample Duplicates 

A laboratory control sample (LCS) is a blank sample that is spiked with a known amount of analyte and 
then analyzed. An LCS is similar to an MS, but without the possibility of matrix interference. Given that 
matrix interference is not an issue, the LCS/LCSD control limits for accuracy and precision are usually 
more rigorous than for MS/MSD analyses. Additionally, data qualification based on LCS/LCSD analyses 
would apply to all samples in the associated batch, instead of just the parent sample. The percent 
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recovery control limits for LCS and LCSD analyses are specified in the laboratory documents, as are the 
RPD control limits for LCS/LCSD sample sets.  

One LCS/LCSD analysis should be performed for every analytical batch or every 20 field samples, 
whichever is more frequent. The frequency requirements were met for all analyses and the percent 
recovery and RPD values were within the proper control limits. 

Laboratory Duplicates 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses. Two 
separate aliquots of a sample are analyzed as distinct samples in the laboratory and the RPD between 
the two results is calculated. Duplicate analyses should be performed once per analytical batch. If one or 
more of the samples used has a concentration less than five times the reporting limit for that sample, the 
absolute difference is used instead of the RPD. The RPD control limits are specified in the laboratory 
documents. Laboratory duplicates were analyzed at the proper frequency and the specified acceptance 
criteria were met. 

Miscellaneous 

SDG 590-4145-1: (NWTPH-HCID) The positive result for diesel-range hydrocarbons in Samples 
NIDP-10:080316, NIDP-12:080416, NIDP-13:080416, and NIDP-14:080416 may be influenced by the 
relative concentration of gasoline-range hydrocarbons in the samples. For this reason, the positive results 
for diesel-range hydrocarbons were qualified as estimated (J) in these samples, in order to signify a 
potential high bias. 

SDG 590-4147-1: (NWTPH-Dx) The positive result for diesel-range hydrocarbons in Sample 
NIDP-9(14.5-15) may be influenced by the relative concentration of lube oil-range hydrocarbons in the 
sample. For this reason, the positive result for diesel-range hydrocarbons was qualified as estimated (J) in 
this sample, in order to signify a potential high bias. 

The positive result for diesel-range hydrocarbons in Samples NIDP-11(14.5-15), NIDP-12(14.5-15), and 
NIDP-13(14.5-15) may be influenced by the relative concentration of gasoline-range hydrocarbons in the 
samples. For this reason, the positive results for diesel-range hydrocarbons were qualified as estimated 
(J) in these samples, in order to signify a potential high bias. 

Overall Assessment 

As was determined by this data validation, the laboratory followed the specified analytical methods. 
Accuracy was acceptable, as demonstrated by the surrogate, LCS/LCSD, and MS/MSD percent recovery 
values. Precision was acceptable, as demonstrated by the LCS/LCSD, MS/MSD and laboratory duplicate 
RPD values. 

The data are acceptable for the intended use, with the following qualifications listed below in Table 2. 

TABLE 2: SUMMARY OF QUALIFIED SAMPLES 

Sample ID Analyte Qualifier Reason 

NIDP-9(14.5-15) Diesel-range hydrocarbons (Dx) J See Miscellaneous 

NIDP-10:080316 Diesel-range hydrocarbons (HCID) J See Miscellaneous 

NIDP-11(14.5-15) Diesel-range hydrocarbons (Dx) J See Miscellaneous 

NIDP-12(14.5-15) Diesel-range hydrocarbons (Dx) J See Miscellaneous 

NIDP-12:080416 Diesel-range hydrocarbons (HCID) J See Miscellaneous 
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Sample ID Analyte Qualifier Reason 

NIDP-13(14.5-15) Diesel-range hydrocarbons (Dx) J See Miscellaneous 

NIDP-13:080416 Diesel-range hydrocarbons (HCID) J See Miscellaneous 

NIDP-14:080416 Diesel-range hydrocarbons (HCID) J See Miscellaneous 
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Case Narrative
Client: GeoEngineers Inc TestAmerica Job ID: 590-4147-1
Project/Site: Tiger Oil - North 1st/0504-101-03

Job ID: 590-4147-1

Laboratory: TestAmerica Spokane

Narrative

Receipt 
The samples were received on 8/5/2016 12:07 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperature of the cooler at receipt was 3.6º C.

Receipt Exceptions

A trip blank was submitted for analysis with these samples; however, it was not listed on the Chain of Custody (COC).  The trip blank has 
been logged in 'on hold'. 

GC/MS VOA 

Method 8260C: Surrogate 4-Bromofluorobenzene recovery for the following samples was outside control limits: NIDP-13(14.5-15) 
(590-4147-14).  Evidence of matrix interference is present; therefore, re-extraction and re-analysis was not performed.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

GC/MS Semi VOA 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

GC Semi VOA 

Method NWTPH-Dx: Detected hydrocarbons in the diesel range appear to be due to oil overlap in the following sample:  NIDP-9(14.5-15) 
(590-4147-3).

Method NWTPH-Dx: Detected hydrocarbons in the diesel range appear to be due to gasoline overlap in the following samples:  

NIDP-11(14.5-15) (590-4147-11) and NIDP-12(14.5-15) (590-4147-13).

Method NWTPH-Dx: Detected hydrocarbons in the diesel range appear to be due to diesel as well as gasoline overlap in the following 
sample:  NIDP-13(14.5-15) (590-4147-14).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Metals 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Organic Prep 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

VOA Prep 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Spokane
Page 3 of 38 8/17/2016

1

2

3

4

5

6

7

8

9

10

11

12



Sample Summary
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

590-4147-3 NIDP-9(14.5-15) Solid 08/03/16 14:50 08/05/16 12:07

590-4147-7 NIDP-10(14.5-15) Solid 08/03/16 13:10 08/05/16 12:07

590-4147-11 NIDP-11(14.5-15) Solid 08/03/16 11:30 08/05/16 12:07

590-4147-13 NIDP-12(14.5-15) Solid 08/04/16 10:20 08/05/16 12:07

590-4147-14 NIDP-13(14.5-15) Solid 08/04/16 09:30 08/05/16 12:07

590-4147-15 NIDP-14(14.5-15) Solid 08/04/16 08:25 08/05/16 12:07

590-4147-17 NIDP-15(14.5-15) Solid 08/04/16 07:15 08/05/16 12:07

590-4147-18 NIDP-16(14.5-15) Solid 08/04/16 11:45 08/05/16 12:07

590-4147-21 NIDP-17(14.5-15) Solid 08/03/16 17:25 08/05/16 12:07

590-4147-25 NIDP-18(14.5-15) Solid 08/03/16 16:25 08/05/16 12:07

590-4147-29 NIDP-19(14.5-15) Solid 08/03/16 18:15 08/05/16 12:07

TestAmerica Spokane
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Definitions/Glossary
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Qualifiers

GC/MS VOA

Qualifier Description

X Surrogate is outside control limits

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Spokane
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-3Client Sample ID: NIDP-9(14.5-15)
Matrix: SolidDate Collected: 08/03/16 14:50

Percent Solids: 96.3Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.022 mg/Kg ☼ 08/08/16 12:22 08/08/16 14:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.11 mg/Kg 08/08/16 12:22 08/08/16 14:05 1☼Ethylbenzene ND

0.43 mg/Kg 08/08/16 12:22 08/08/16 14:05 1☼m,p-Xylene ND

0.22 mg/Kg 08/08/16 12:22 08/08/16 14:05 1☼o-Xylene ND

0.11 mg/Kg 08/08/16 12:22 08/08/16 14:05 1☼Toluene ND

0.65 mg/Kg 08/08/16 12:22 08/08/16 14:05 1☼Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 97 75 - 120 08/08/16 12:22 08/08/16 14:05 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 95 08/08/16 12:22 08/08/16 14:05 176 - 122

Dibromofluoromethane (Surr) 100 08/08/16 12:22 08/08/16 14:05 180 - 120

Toluene-d8 (Surr) 105 08/08/16 12:22 08/08/16 14:05 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline ND 5.4 mg/Kg ☼ 08/08/16 12:22 08/08/16 14:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 95 41.5 - 162 08/08/16 12:22 08/08/16 14:05 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene ND 10 ug/Kg ☼ 08/09/16 11:39 08/09/16 15:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼2-Methylnaphthalene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼1-Methylnaphthalene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Acenaphthylene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Acenaphthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Fluorene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Phenanthrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Benzo[a]anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Chrysene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Benzo[b]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Benzo[k]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Benzo[a]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Indeno[1,2,3-cd]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Dibenz(a,h)anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:35 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 79 23 - 120 08/09/16 11:39 08/09/16 15:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 72 08/09/16 11:39 08/09/16 15:35 138 - 123

p-Terphenyl-d14 104 08/09/16 11:39 08/09/16 15:35 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

16 10 mg/Kg ☼ 08/10/16 13:01 08/10/16 16:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-3Client Sample ID: NIDP-9(14.5-15)
Matrix: SolidDate Collected: 08/03/16 14:50

Percent Solids: 96.3Date Received: 08/05/16 12:07

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC) (Continued)
RL MDL

Residual Range Organics (RRO) 

(C25-C36)

180 26 mg/Kg ☼ 08/10/16 13:01 08/10/16 16:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

o-Terphenyl 102 50 - 150 08/10/16 13:01 08/10/16 16:24 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 100 08/10/16 13:01 08/10/16 16:24 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 5.0 mg/Kg ☼ 08/16/16 08:55 08/17/16 10:14 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4147-7Client Sample ID: NIDP-10(14.5-15)
Matrix: SolidDate Collected: 08/03/16 13:10

Percent Solids: 93.8Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.020 mg/Kg ☼ 08/08/16 12:22 08/08/16 14:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.10 mg/Kg 08/08/16 12:22 08/08/16 14:26 1☼Ethylbenzene ND

0.40 mg/Kg 08/08/16 12:22 08/08/16 14:26 1☼m,p-Xylene ND

0.20 mg/Kg 08/08/16 12:22 08/08/16 14:26 1☼o-Xylene ND

0.10 mg/Kg 08/08/16 12:22 08/08/16 14:26 1☼Toluene ND

0.60 mg/Kg 08/08/16 12:22 08/08/16 14:26 1☼Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 94 75 - 120 08/08/16 12:22 08/08/16 14:26 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 94 08/08/16 12:22 08/08/16 14:26 176 - 122

Dibromofluoromethane (Surr) 101 08/08/16 12:22 08/08/16 14:26 180 - 120

Toluene-d8 (Surr) 103 08/08/16 12:22 08/08/16 14:26 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline 90 5.0 mg/Kg ☼ 08/08/16 12:22 08/08/16 14:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 94 41.5 - 162 08/08/16 12:22 08/08/16 14:26 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene ND 10 ug/Kg ☼ 08/09/16 11:39 08/09/16 15:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼2-Methylnaphthalene 44

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼1-Methylnaphthalene 25

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Acenaphthylene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Acenaphthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Fluorene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Phenanthrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Benzo[a]anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Chrysene ND
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-7Client Sample ID: NIDP-10(14.5-15)
Matrix: SolidDate Collected: 08/03/16 13:10

Percent Solids: 93.8Date Received: 08/05/16 12:07

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)
RL MDL

Benzo[b]fluoranthene ND 10 ug/Kg ☼ 08/09/16 11:39 08/09/16 15:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Benzo[k]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Benzo[a]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Indeno[1,2,3-cd]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Dibenz(a,h)anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 15:58 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 95 23 - 120 08/09/16 11:39 08/09/16 15:58 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 71 08/09/16 11:39 08/09/16 15:58 138 - 123

p-Terphenyl-d14 113 08/09/16 11:39 08/09/16 15:58 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

ND 10 mg/Kg ☼ 08/10/16 13:01 08/10/16 16:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

26 mg/Kg 08/10/16 13:01 08/10/16 16:42 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 99 50 - 150 08/10/16 13:01 08/10/16 16:42 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 105 08/10/16 13:01 08/10/16 16:42 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 4.6 mg/Kg ☼ 08/16/16 08:55 08/17/16 10:34 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4147-11Client Sample ID: NIDP-11(14.5-15)
Matrix: SolidDate Collected: 08/03/16 11:30

Percent Solids: 92.8Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.022 mg/Kg ☼ 08/08/16 12:22 08/08/16 14:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.11 mg/Kg 08/08/16 12:22 08/08/16 14:48 1☼Ethylbenzene 1.0

0.45 mg/Kg 08/08/16 12:22 08/08/16 14:48 1☼m,p-Xylene 4.9

0.22 mg/Kg 08/08/16 12:22 08/08/16 14:48 1☼o-Xylene 1.1

0.11 mg/Kg 08/08/16 12:22 08/08/16 14:48 1☼Toluene ND

0.67 mg/Kg 08/08/16 12:22 08/08/16 14:48 1☼Xylenes, Total 6.0

1,2-Dichloroethane-d4 (Surr) 98 75 - 120 08/08/16 12:22 08/08/16 14:48 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 08/08/16 12:22 08/08/16 14:48 176 - 122

Dibromofluoromethane (Surr) 97 08/08/16 12:22 08/08/16 14:48 180 - 120

Toluene-d8 (Surr) 102 08/08/16 12:22 08/08/16 14:48 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline 150 5.6 mg/Kg ☼ 08/08/16 12:22 08/08/16 14:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 97 41.5 - 162 08/08/16 12:22 08/08/16 14:48 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene 80 11 ug/Kg ☼ 08/09/16 11:39 08/09/16 16:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼2-Methylnaphthalene 370

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼1-Methylnaphthalene 200

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Acenaphthylene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Acenaphthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Fluorene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Phenanthrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Benzo[a]anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Chrysene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Benzo[b]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Benzo[k]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Benzo[a]pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Indeno[1,2,3-cd]pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Dibenz(a,h)anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 16:20 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 81 23 - 120 08/09/16 11:39 08/09/16 16:20 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 65 08/09/16 11:39 08/09/16 16:20 138 - 123

p-Terphenyl-d14 108 08/09/16 11:39 08/09/16 16:20 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

16 11 mg/Kg ☼ 08/10/16 13:01 08/10/16 17:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

27 mg/Kg 08/10/16 13:01 08/10/16 17:00 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 96 50 - 150 08/10/16 13:01 08/10/16 17:00 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 103 08/10/16 13:01 08/10/16 17:00 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 4.4 mg/Kg ☼ 08/16/16 08:55 08/17/16 10:38 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4147-13Client Sample ID: NIDP-12(14.5-15)
Matrix: SolidDate Collected: 08/04/16 10:20

Percent Solids: 94.3Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.026 mg/Kg ☼ 08/08/16 12:22 08/08/16 15:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.13 mg/Kg 08/08/16 12:22 08/08/16 15:10 1☼Ethylbenzene ND

0.52 mg/Kg 08/08/16 12:22 08/08/16 15:10 1☼m,p-Xylene 0.55

0.26 mg/Kg 08/08/16 12:22 08/08/16 15:10 1☼o-Xylene ND

0.13 mg/Kg 08/08/16 12:22 08/08/16 15:10 1☼Toluene ND

0.78 mg/Kg 08/08/16 12:22 08/08/16 15:10 1☼Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 102 75 - 120 08/08/16 12:22 08/08/16 15:10 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 135 X 08/08/16 12:22 08/08/16 15:10 176 - 122
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-13Client Sample ID: NIDP-12(14.5-15)
Matrix: SolidDate Collected: 08/04/16 10:20

Percent Solids: 94.3Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Dibromofluoromethane (Surr) 101 80 - 120 08/08/16 12:22 08/08/16 15:10 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Toluene-d8 (Surr) 110 08/08/16 12:22 08/08/16 15:10 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline 2900 65 mg/Kg ☼ 08/08/16 12:22 08/09/16 12:29 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 103 41.5 - 162 08/08/16 12:22 08/09/16 12:29 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene 510 10 ug/Kg ☼ 08/09/16 11:39 08/09/16 16:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100 ug/Kg 08/09/16 11:39 08/10/16 10:45 10☼2-Methylnaphthalene 5700

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼1-Methylnaphthalene 2400

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Acenaphthylene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Acenaphthene 12

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Fluorene 15

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Phenanthrene 38

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Benzo[a]anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Chrysene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Benzo[b]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Benzo[k]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Benzo[a]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Indeno[1,2,3-cd]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Dibenz(a,h)anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 16:43 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 75 23 - 120 08/09/16 11:39 08/09/16 16:43 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Nitrobenzene-d5 76 08/09/16 11:39 08/10/16 10:45 1023 - 120

2-Fluorobiphenyl (Surr) 70 08/09/16 11:39 08/09/16 16:43 138 - 123

p-Terphenyl-d14 109 08/09/16 11:39 08/09/16 16:43 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

160 10 mg/Kg ☼ 08/10/16 13:01 08/10/16 17:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

26 mg/Kg 08/10/16 13:01 08/10/16 17:17 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 106 50 - 150 08/10/16 13:01 08/10/16 17:17 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 102 08/10/16 13:01 08/10/16 17:17 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 4.3 mg/Kg ☼ 08/16/16 08:55 08/17/16 10:42 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-14Client Sample ID: NIDP-13(14.5-15)
Matrix: SolidDate Collected: 08/04/16 09:30

Percent Solids: 86.6Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.23 mg/Kg ☼ 08/08/16 12:22 08/08/16 15:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.1 mg/Kg 08/08/16 12:22 08/08/16 15:31 10☼Ethylbenzene 48

45 mg/Kg 08/08/16 12:22 08/08/16 18:23 100☼m,p-Xylene 170

23 mg/Kg 08/08/16 12:22 08/08/16 18:23 100☼o-Xylene 44

1.1 mg/Kg 08/08/16 12:22 08/08/16 15:31 10☼Toluene ND

68 mg/Kg 08/08/16 12:22 08/08/16 18:23 100☼Xylenes, Total 210

1,2-Dichloroethane-d4 (Surr) 101 75 - 120 08/08/16 12:22 08/08/16 15:31 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 101 08/08/16 12:22 08/08/16 18:23 10075 - 120

4-Bromofluorobenzene (Surr) 132 X 08/08/16 12:22 08/08/16 15:31 1076 - 122

4-Bromofluorobenzene (Surr) 92 08/08/16 12:22 08/08/16 18:23 10076 - 122

Dibromofluoromethane (Surr) 102 08/08/16 12:22 08/08/16 15:31 1080 - 120

Dibromofluoromethane (Surr) 102 08/08/16 12:22 08/08/16 18:23 10080 - 120

Toluene-d8 (Surr) 107 08/08/16 12:22 08/08/16 15:31 1080 - 120

Toluene-d8 (Surr) 101 08/08/16 12:22 08/08/16 18:23 10080 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline 3800 560 mg/Kg ☼ 08/08/16 12:22 08/08/16 18:23 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 92 41.5 - 162 08/08/16 12:22 08/08/16 18:23 100

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene 19000 440 ug/Kg ☼ 08/09/16 11:39 08/10/16 11:07 40

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

440 ug/Kg 08/09/16 11:39 08/10/16 11:07 40☼2-Methylnaphthalene 42000

440 ug/Kg 08/09/16 11:39 08/10/16 11:07 40☼1-Methylnaphthalene 22000

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Acenaphthylene 57

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Acenaphthene 110

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Fluorene 200

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Phenanthrene 350

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Anthracene 20

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Fluoranthene 18

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Pyrene 17

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Benzo[a]anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Chrysene ND

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Benzo[b]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Benzo[k]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Benzo[a]pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Indeno[1,2,3-cd]pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Dibenz(a,h)anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 17:05 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 107 23 - 120 08/09/16 11:39 08/10/16 11:07 40

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 88 08/09/16 11:39 08/09/16 17:05 138 - 123

p-Terphenyl-d14 110 08/09/16 11:39 08/09/16 17:05 168 - 136
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-14Client Sample ID: NIDP-13(14.5-15)
Matrix: SolidDate Collected: 08/04/16 09:30

Percent Solids: 86.6Date Received: 08/05/16 12:07

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

700 11 mg/Kg ☼ 08/10/16 13:01 08/10/16 17:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

29 mg/Kg 08/10/16 13:01 08/10/16 17:35 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 135 50 - 150 08/10/16 13:01 08/10/16 17:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 98 08/10/16 13:01 08/10/16 17:35 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead 7.8 5.2 mg/Kg ☼ 08/16/16 08:55 08/17/16 10:54 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4147-15Client Sample ID: NIDP-14(14.5-15)
Matrix: SolidDate Collected: 08/04/16 08:25

Percent Solids: 95.4Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.026 mg/Kg ☼ 08/08/16 12:22 08/09/16 12:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.13 mg/Kg 08/08/16 12:22 08/09/16 12:50 1☼Ethylbenzene ND

0.52 mg/Kg 08/08/16 12:22 08/09/16 12:50 1☼m,p-Xylene ND

0.26 mg/Kg 08/08/16 12:22 08/09/16 12:50 1☼o-Xylene ND

0.13 mg/Kg 08/08/16 12:22 08/09/16 12:50 1☼Toluene ND

0.78 mg/Kg 08/08/16 12:22 08/09/16 12:50 1☼Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 100 75 - 120 08/08/16 12:22 08/09/16 12:50 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 94 08/08/16 12:22 08/09/16 12:50 176 - 122

Dibromofluoromethane (Surr) 105 08/08/16 12:22 08/09/16 12:50 180 - 120

Toluene-d8 (Surr) 105 08/08/16 12:22 08/09/16 12:50 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline 23 6.5 mg/Kg ☼ 08/08/16 12:22 08/09/16 12:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 94 41.5 - 162 08/08/16 12:22 08/09/16 12:50 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene ND 10 ug/Kg ☼ 08/09/16 11:39 08/09/16 17:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼2-Methylnaphthalene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼1-Methylnaphthalene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Acenaphthylene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Acenaphthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Fluorene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Phenanthrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Benzo[a]anthracene ND
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-15Client Sample ID: NIDP-14(14.5-15)
Matrix: SolidDate Collected: 08/04/16 08:25

Percent Solids: 95.4Date Received: 08/05/16 12:07

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)
RL MDL

Chrysene ND 10 ug/Kg ☼ 08/09/16 11:39 08/09/16 17:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Benzo[b]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Benzo[k]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Benzo[a]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Indeno[1,2,3-cd]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Dibenz(a,h)anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:28 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 75 23 - 120 08/09/16 11:39 08/09/16 17:28 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 68 08/09/16 11:39 08/09/16 17:28 138 - 123

p-Terphenyl-d14 105 08/09/16 11:39 08/09/16 17:28 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

12 10 mg/Kg ☼ 08/10/16 13:01 08/10/16 17:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

26 mg/Kg 08/10/16 13:01 08/10/16 17:53 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 103 50 - 150 08/10/16 13:01 08/10/16 17:53 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 106 08/10/16 13:01 08/10/16 17:53 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 7.6 mg/Kg ☼ 08/16/16 08:55 08/17/16 11:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4147-17Client Sample ID: NIDP-15(14.5-15)
Matrix: SolidDate Collected: 08/04/16 07:15

Percent Solids: 94.3Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.024 mg/Kg ☼ 08/08/16 12:22 08/08/16 16:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.12 mg/Kg 08/08/16 12:22 08/08/16 16:15 1☼Ethylbenzene ND

0.48 mg/Kg 08/08/16 12:22 08/08/16 16:15 1☼m,p-Xylene ND

0.24 mg/Kg 08/08/16 12:22 08/08/16 16:15 1☼o-Xylene ND

0.12 mg/Kg 08/08/16 12:22 08/08/16 16:15 1☼Toluene ND

0.72 mg/Kg 08/08/16 12:22 08/08/16 16:15 1☼Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 99 75 - 120 08/08/16 12:22 08/08/16 16:15 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 08/08/16 12:22 08/08/16 16:15 176 - 122

Dibromofluoromethane (Surr) 102 08/08/16 12:22 08/08/16 16:15 180 - 120

Toluene-d8 (Surr) 105 08/08/16 12:22 08/08/16 16:15 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline ND 6.0 mg/Kg ☼ 08/08/16 12:22 08/08/16 16:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-17Client Sample ID: NIDP-15(14.5-15)
Matrix: SolidDate Collected: 08/04/16 07:15

Percent Solids: 94.3Date Received: 08/05/16 12:07

4-Bromofluorobenzene (Surr) 97 41.5 - 162 08/08/16 12:22 08/08/16 16:15 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene ND 10 ug/Kg ☼ 08/09/16 11:39 08/09/16 17:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼2-Methylnaphthalene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼1-Methylnaphthalene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Acenaphthylene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Acenaphthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Fluorene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Phenanthrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Benzo[a]anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Chrysene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Benzo[b]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Benzo[k]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Benzo[a]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Indeno[1,2,3-cd]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Dibenz(a,h)anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 17:50 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 81 23 - 120 08/09/16 11:39 08/09/16 17:50 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 72 08/09/16 11:39 08/09/16 17:50 138 - 123

p-Terphenyl-d14 116 08/09/16 11:39 08/09/16 17:50 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

ND 10 mg/Kg ☼ 08/10/16 13:01 08/10/16 18:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

26 mg/Kg 08/10/16 13:01 08/10/16 18:11 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 97 50 - 150 08/10/16 13:01 08/10/16 18:11 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 103 08/10/16 13:01 08/10/16 18:11 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 4.9 mg/Kg ☼ 08/16/16 08:55 08/17/16 11:01 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4147-18Client Sample ID: NIDP-16(14.5-15)
Matrix: SolidDate Collected: 08/04/16 11:45

Percent Solids: 92.5Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.027 mg/Kg ☼ 08/08/16 12:22 08/08/16 16:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.13 mg/Kg 08/08/16 12:22 08/08/16 16:58 1☼Ethylbenzene ND

0.54 mg/Kg 08/08/16 12:22 08/08/16 16:58 1☼m,p-Xylene ND
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-18Client Sample ID: NIDP-16(14.5-15)
Matrix: SolidDate Collected: 08/04/16 11:45

Percent Solids: 92.5Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)
RL MDL

o-Xylene ND 0.27 mg/Kg ☼ 08/08/16 12:22 08/08/16 16:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.13 mg/Kg 08/08/16 12:22 08/08/16 16:58 1☼Toluene ND

0.81 mg/Kg 08/08/16 12:22 08/08/16 16:58 1☼Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 97 75 - 120 08/08/16 12:22 08/08/16 16:58 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 94 08/08/16 12:22 08/08/16 16:58 176 - 122

Dibromofluoromethane (Surr) 101 08/08/16 12:22 08/08/16 16:58 180 - 120

Toluene-d8 (Surr) 103 08/08/16 12:22 08/08/16 16:58 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline ND 6.7 mg/Kg ☼ 08/08/16 12:22 08/08/16 16:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 94 41.5 - 162 08/08/16 12:22 08/08/16 16:58 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene ND 11 ug/Kg ☼ 08/09/16 11:39 08/09/16 18:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼2-Methylnaphthalene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼1-Methylnaphthalene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Acenaphthylene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Acenaphthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Fluorene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Phenanthrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Benzo[a]anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Chrysene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Benzo[b]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Benzo[k]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Benzo[a]pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Indeno[1,2,3-cd]pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Dibenz(a,h)anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:12 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 81 23 - 120 08/09/16 11:39 08/09/16 18:12 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 71 08/09/16 11:39 08/09/16 18:12 138 - 123

p-Terphenyl-d14 120 08/09/16 11:39 08/09/16 18:12 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

ND 11 mg/Kg ☼ 08/10/16 13:01 08/10/16 15:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

26 mg/Kg 08/10/16 13:01 08/10/16 15:28 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 94 50 - 150 08/10/16 13:01 08/10/16 15:28 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-18Client Sample ID: NIDP-16(14.5-15)
Matrix: SolidDate Collected: 08/04/16 11:45

Percent Solids: 92.5Date Received: 08/05/16 12:07

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC) (Continued)

n-Triacontane-d62 96 50 - 150 08/10/16 13:01 08/10/16 15:28 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 5.2 mg/Kg ☼ 08/16/16 08:55 08/17/16 11:04 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4147-21Client Sample ID: NIDP-17(14.5-15)
Matrix: SolidDate Collected: 08/03/16 17:25

Percent Solids: 92.7Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.025 mg/Kg ☼ 08/08/16 12:22 08/08/16 17:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.12 mg/Kg 08/08/16 12:22 08/08/16 17:19 1☼Ethylbenzene ND

0.49 mg/Kg 08/08/16 12:22 08/08/16 17:19 1☼m,p-Xylene ND

0.25 mg/Kg 08/08/16 12:22 08/08/16 17:19 1☼o-Xylene ND

0.12 mg/Kg 08/08/16 12:22 08/08/16 17:19 1☼Toluene ND

0.74 mg/Kg 08/08/16 12:22 08/08/16 17:19 1☼Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 99 75 - 120 08/08/16 12:22 08/08/16 17:19 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 93 08/08/16 12:22 08/08/16 17:19 176 - 122

Dibromofluoromethane (Surr) 98 08/08/16 12:22 08/08/16 17:19 180 - 120

Toluene-d8 (Surr) 102 08/08/16 12:22 08/08/16 17:19 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline ND 6.2 mg/Kg ☼ 08/08/16 12:22 08/08/16 17:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 93 41.5 - 162 08/08/16 12:22 08/08/16 17:19 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene ND 11 ug/Kg ☼ 08/09/16 11:39 08/09/16 18:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼2-Methylnaphthalene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼1-Methylnaphthalene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Acenaphthylene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Acenaphthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Fluorene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Phenanthrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Benzo[a]anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Chrysene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Benzo[b]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Benzo[k]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Benzo[a]pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Indeno[1,2,3-cd]pyrene ND
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-21Client Sample ID: NIDP-17(14.5-15)
Matrix: SolidDate Collected: 08/03/16 17:25

Percent Solids: 92.7Date Received: 08/05/16 12:07

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)
RL MDL

Dibenz(a,h)anthracene ND 11 ug/Kg ☼ 08/09/16 11:39 08/09/16 18:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 ug/Kg 08/09/16 11:39 08/09/16 18:35 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 96 23 - 120 08/09/16 11:39 08/09/16 18:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 77 08/09/16 11:39 08/09/16 18:35 138 - 123

p-Terphenyl-d14 104 08/09/16 11:39 08/09/16 18:35 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

ND 11 mg/Kg ☼ 08/10/16 13:01 08/10/16 15:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

26 mg/Kg 08/10/16 13:01 08/10/16 15:47 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 100 50 - 150 08/10/16 13:01 08/10/16 15:47 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 102 08/10/16 13:01 08/10/16 15:47 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 4.3 mg/Kg ☼ 08/16/16 08:55 08/17/16 11:07 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4147-25Client Sample ID: NIDP-18(14.5-15)
Matrix: SolidDate Collected: 08/03/16 16:25

Percent Solids: 92.7Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.023 mg/Kg ☼ 08/08/16 12:22 08/08/16 17:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.12 mg/Kg 08/08/16 12:22 08/08/16 17:40 1☼Ethylbenzene ND

0.46 mg/Kg 08/08/16 12:22 08/08/16 17:40 1☼m,p-Xylene ND

0.23 mg/Kg 08/08/16 12:22 08/08/16 17:40 1☼o-Xylene ND

0.12 mg/Kg 08/08/16 12:22 08/08/16 17:40 1☼Toluene ND

0.69 mg/Kg 08/08/16 12:22 08/08/16 17:40 1☼Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 96 75 - 120 08/08/16 12:22 08/08/16 17:40 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 08/08/16 12:22 08/08/16 17:40 176 - 122

Dibromofluoromethane (Surr) 99 08/08/16 12:22 08/08/16 17:40 180 - 120

Toluene-d8 (Surr) 104 08/08/16 12:22 08/08/16 17:40 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline ND 5.8 mg/Kg ☼ 08/08/16 12:22 08/08/16 17:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 97 41.5 - 162 08/08/16 12:22 08/08/16 17:40 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene ND 10 ug/Kg ☼ 08/09/16 11:39 08/09/16 18:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-25Client Sample ID: NIDP-18(14.5-15)
Matrix: SolidDate Collected: 08/03/16 16:25

Percent Solids: 92.7Date Received: 08/05/16 12:07

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)
RL MDL

2-Methylnaphthalene ND 10 ug/Kg ☼ 08/09/16 11:39 08/09/16 18:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼1-Methylnaphthalene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Acenaphthylene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Acenaphthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Fluorene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Phenanthrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Benzo[a]anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Chrysene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Benzo[b]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Benzo[k]fluoranthene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Benzo[a]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Indeno[1,2,3-cd]pyrene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Dibenz(a,h)anthracene ND

10 ug/Kg 08/09/16 11:39 08/09/16 18:57 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 79 23 - 120 08/09/16 11:39 08/09/16 18:57 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 71 08/09/16 11:39 08/09/16 18:57 138 - 123

p-Terphenyl-d14 96 08/09/16 11:39 08/09/16 18:57 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

ND 11 mg/Kg ☼ 08/10/16 13:01 08/10/16 16:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

26 mg/Kg 08/10/16 13:01 08/10/16 16:05 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 97 50 - 150 08/10/16 13:01 08/10/16 16:05 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 91 08/10/16 13:01 08/10/16 16:05 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 4.9 mg/Kg ☼ 08/16/16 08:55 08/17/16 11:11 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4147-29Client Sample ID: NIDP-19(14.5-15)
Matrix: SolidDate Collected: 08/03/16 18:15

Percent Solids: 92.9Date Received: 08/05/16 12:07

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.018 mg/Kg ☼ 08/08/16 12:22 08/08/16 18:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.091 mg/Kg 08/08/16 12:22 08/08/16 18:02 1☼Ethylbenzene ND

0.36 mg/Kg 08/08/16 12:22 08/08/16 18:02 1☼m,p-Xylene ND

0.18 mg/Kg 08/08/16 12:22 08/08/16 18:02 1☼o-Xylene ND

0.091 mg/Kg 08/08/16 12:22 08/08/16 18:02 1☼Toluene ND

0.55 mg/Kg 08/08/16 12:22 08/08/16 18:02 1☼Xylenes, Total ND
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Client Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4147-29Client Sample ID: NIDP-19(14.5-15)
Matrix: SolidDate Collected: 08/03/16 18:15

Percent Solids: 92.9Date Received: 08/05/16 12:07

1,2-Dichloroethane-d4 (Surr) 99 75 - 120 08/08/16 12:22 08/08/16 18:02 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 08/08/16 12:22 08/08/16 18:02 176 - 122

Dibromofluoromethane (Surr) 103 08/08/16 12:22 08/08/16 18:02 180 - 120

Toluene-d8 (Surr) 106 08/08/16 12:22 08/08/16 18:02 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline ND 4.6 mg/Kg ☼ 08/08/16 12:22 08/08/16 18:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 97 41.5 - 162 08/08/16 12:22 08/08/16 18:02 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene ND 11 ug/Kg ☼ 08/09/16 11:39 08/09/16 19:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼2-Methylnaphthalene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼1-Methylnaphthalene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Acenaphthylene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Acenaphthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Fluorene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Phenanthrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Benzo[a]anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Chrysene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Benzo[b]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Benzo[k]fluoranthene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Benzo[a]pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Indeno[1,2,3-cd]pyrene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Dibenz(a,h)anthracene ND

11 ug/Kg 08/09/16 11:39 08/09/16 19:20 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 84 23 - 120 08/09/16 11:39 08/09/16 19:20 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 70 08/09/16 11:39 08/09/16 19:20 138 - 123

p-Terphenyl-d14 101 08/09/16 11:39 08/09/16 19:20 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

ND 11 mg/Kg ☼ 08/10/16 13:01 08/10/16 16:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

27 mg/Kg 08/10/16 13:01 08/10/16 16:24 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 97 50 - 150 08/10/16 13:01 08/10/16 16:24 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 98 08/10/16 13:01 08/10/16 16:24 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 5.4 mg/Kg ☼ 08/16/16 08:55 08/17/16 11:15 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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QC Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Method BlankLab Sample ID: MB 590-7958/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7959 Prep Batch: 7958

RL MDL

Benzene ND 0.020 mg/Kg 08/08/16 12:22 08/08/16 13:01 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.10 mg/Kg 08/08/16 12:22 08/08/16 13:01 1Ethylbenzene

ND 0.40 mg/Kg 08/08/16 12:22 08/08/16 13:01 1m,p-Xylene

ND 0.20 mg/Kg 08/08/16 12:22 08/08/16 13:01 1o-Xylene

ND 0.10 mg/Kg 08/08/16 12:22 08/08/16 13:01 1Toluene

ND 0.60 mg/Kg 08/08/16 12:22 08/08/16 13:01 1Xylenes, Total

1,2-Dichloroethane-d4 (Surr) 97 75 - 120 08/08/16 13:01 1

MB MB

Surrogate

08/08/16 12:22

Dil FacPrepared AnalyzedQualifier Limits%Recovery

96 08/08/16 12:22 08/08/16 13:01 14-Bromofluorobenzene (Surr) 76 - 122

104 08/08/16 12:22 08/08/16 13:01 1Dibromofluoromethane (Surr) 80 - 120

106 08/08/16 12:22 08/08/16 13:01 1Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-7958/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7959 Prep Batch: 7958

Benzene 0.500 0.514 mg/Kg 103 76 - 123

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethylbenzene 0.500 0.497 mg/Kg 99 77 - 121

m,p-Xylene 0.500 0.507 mg/Kg 101 78 - 124

o-Xylene 0.500 0.481 mg/Kg 96 77 - 129

Toluene 0.500 0.548 mg/Kg 110 77 - 125

1,2-Dichloroethane-d4 (Surr) 75 - 120

Surrogate

94

LCS LCS

Qualifier Limits%Recovery

974-Bromofluorobenzene (Surr) 76 - 122

98Dibromofluoromethane (Surr) 80 - 120

106Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-7959/1003

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7959

Benzene 0.0100 0.0106 mg/Kg 106 76 - 123

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Benzene 0.0100 0.0109 mg/Kg 109 76 - 123

Ethylbenzene 0.0100 0.0106 mg/Kg 106 77 - 121

Ethylbenzene 0.0100 0.0105 mg/Kg 105 77 - 121

m,p-Xylene 0.0100 0.0110 mg/Kg 110 78 - 124

m,p-Xylene 0.0100 0.0104 mg/Kg 104 78 - 124

o-Xylene 0.0100 0.0107 mg/Kg 107 77 - 129

o-Xylene 0.0100 0.0105 mg/Kg 105 77 - 129

Toluene 0.0100 0.0106 mg/Kg 106 77 - 125

Toluene 0.0100 0.0113 mg/Kg 113 77 - 125

TestAmerica Spokane

Page 20 of 38 8/17/2016

1

2

3

4

5

6

7

8

9

10

11

12



QC Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-7959/1003

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7959

1,2-Dichloroethane-d4 (Surr) 75 - 120

Surrogate

97

LCS LCS

Qualifier Limits%Recovery

991,2-Dichloroethane-d4 (Surr) 75 - 120

964-Bromofluorobenzene (Surr) 76 - 122

954-Bromofluorobenzene (Surr) 76 - 122

99Dibromofluoromethane (Surr) 80 - 120

98Dibromofluoromethane (Surr) 80 - 120

100Toluene-d8 (Surr) 80 - 120

102Toluene-d8 (Surr) 80 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 590-7958/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7960 Prep Batch: 7958

RL MDL

Gasoline ND 5.0 mg/Kg 08/08/16 12:22 08/08/16 13:01 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

4-Bromofluorobenzene (Surr) 96 41.5 - 162 08/08/16 13:01 1

MB MB

Surrogate

08/08/16 12:22

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-7958/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7960 Prep Batch: 7958

Gasoline 49.9 51.3 mg/Kg 103 74.4 - 124

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 41.5 - 162

Surrogate

94

LCS LCS

Qualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)

Client Sample ID: Method BlankLab Sample ID: MB 590-7978/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7983 Prep Batch: 7978

RL MDL

Naphthalene ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 12-Methylnaphthalene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 11-Methylnaphthalene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Acenaphthylene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Acenaphthene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Fluorene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Phenanthrene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Anthracene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Fluoranthene
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QC Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 590-7978/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7983 Prep Batch: 7978

RL MDL

Pyrene ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Benzo[a]anthracene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Chrysene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Benzo[b]fluoranthene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Benzo[k]fluoranthene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Benzo[a]pyrene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Indeno[1,2,3-cd]pyrene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Dibenz(a,h)anthracene

ND 10 ug/Kg 08/09/16 11:39 08/09/16 13:43 1Benzo[g,h,i]perylene

Nitrobenzene-d5 99 23 - 120 08/09/16 13:43 1

MB MB

Surrogate

08/09/16 11:39

Dil FacPrepared AnalyzedQualifier Limits%Recovery

91 08/09/16 11:39 08/09/16 13:43 12-Fluorobiphenyl (Surr) 38 - 123

116 08/09/16 11:39 08/09/16 13:43 1p-Terphenyl-d14 68 - 136

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-7978/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7983 Prep Batch: 7978

Naphthalene 267 224 ug/Kg 84 41 - 121

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

2-Methylnaphthalene 267 262 ug/Kg 98 39 - 132

1-Methylnaphthalene 267 246 ug/Kg 92 46 - 131

Acenaphthylene 267 210 ug/Kg 79 56 - 123

Acenaphthene 267 156 ug/Kg 59 43 - 140

Fluorene 267 152 ug/Kg 57 54 - 131

Phenanthrene 267 272 ug/Kg 102 55 - 141

Anthracene 267 264 ug/Kg 99 60 - 129

Fluoranthene 267 283 ug/Kg 106 63 - 141

Pyrene 267 283 ug/Kg 106 62 - 139

Benzo[a]anthracene 267 261 ug/Kg 98 61 - 136

Chrysene 267 280 ug/Kg 105 57 - 144

Benzo[b]fluoranthene 267 284 ug/Kg 106 66 - 141

Benzo[k]fluoranthene 267 250 ug/Kg 94 63 - 150

Benzo[a]pyrene 267 257 ug/Kg 96 60 - 133

Indeno[1,2,3-cd]pyrene 267 272 ug/Kg 102 55 - 142

Dibenz(a,h)anthracene 267 280 ug/Kg 105 60 - 150

Benzo[g,h,i]perylene 267 269 ug/Kg 101 58 - 147

Nitrobenzene-d5 23 - 120

Surrogate

107

LCS LCS

Qualifier Limits%Recovery

742-Fluorobiphenyl (Surr) 38 - 123

119p-Terphenyl-d14 68 - 136
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QC Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 590-7978/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7983 Prep Batch: 7978

Naphthalene 267 200 ug/Kg 75 41 - 121 11 35

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

2-Methylnaphthalene 267 227 ug/Kg 85 39 - 132 14 35

1-Methylnaphthalene 267 213 ug/Kg 80 46 - 131 14 35

Acenaphthylene 267 220 ug/Kg 83 56 - 123 5 35

Acenaphthene 267 164 ug/Kg 62 43 - 140 5 35

Fluorene 267 162 ug/Kg 61 54 - 131 6 35

Phenanthrene 267 265 ug/Kg 99 55 - 141 2 35

Anthracene 267 248 ug/Kg 93 60 - 129 6 35

Fluoranthene 267 273 ug/Kg 102 63 - 141 4 35

Pyrene 267 287 ug/Kg 108 62 - 139 1 35

Benzo[a]anthracene 267 278 ug/Kg 104 61 - 136 6 35

Chrysene 267 279 ug/Kg 105 57 - 144 0 35

Benzo[b]fluoranthene 267 268 ug/Kg 101 66 - 141 6 35

Benzo[k]fluoranthene 267 244 ug/Kg 91 63 - 150 2 35

Benzo[a]pyrene 267 235 ug/Kg 88 60 - 133 9 35

Indeno[1,2,3-cd]pyrene 267 255 ug/Kg 96 55 - 142 6 35

Dibenz(a,h)anthracene 267 257 ug/Kg 97 60 - 150 8 35

Benzo[g,h,i]perylene 267 250 ug/Kg 94 58 - 147 7 35

Nitrobenzene-d5 23 - 120

Surrogate

98

LCSD LCSD

Qualifier Limits%Recovery

812-Fluorobiphenyl (Surr) 38 - 123

116p-Terphenyl-d14 68 - 136

Client Sample ID: NIDP-9(14.5-15)Lab Sample ID: 590-4147-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7983 Prep Batch: 7978

Naphthalene ND 273 216 ug/Kg 79 41 - 121☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

2-Methylnaphthalene ND 273 238 ug/Kg 86 39 - 132☼

1-Methylnaphthalene ND 273 229 ug/Kg 84 46 - 131☼

Acenaphthylene ND 273 213 ug/Kg 78 56 - 123☼

Acenaphthene ND 273 143 ug/Kg 52 43 - 140☼

Fluorene ND 273 148 ug/Kg 54 54 - 131☼

Phenanthrene ND 273 251 ug/Kg 91 55 - 141☼

Anthracene ND 273 280 ug/Kg 103 60 - 129☼

Fluoranthene ND 273 270 ug/Kg 99 63 - 141☼

Pyrene ND 273 280 ug/Kg 101 62 - 139☼

Benzo[a]anthracene ND 273 277 ug/Kg 101 61 - 136☼

Chrysene ND 273 259 ug/Kg 95 57 - 144☼

Benzo[b]fluoranthene ND 273 304 ug/Kg 110 66 - 141☼

Benzo[k]fluoranthene ND 273 261 ug/Kg 96 63 - 150☼

Benzo[a]pyrene ND 273 288 ug/Kg 104 60 - 133☼

Indeno[1,2,3-cd]pyrene ND 273 263 ug/Kg 95 55 - 142☼

Dibenz(a,h)anthracene ND 273 269 ug/Kg 99 60 - 150☼

Benzo[g,h,i]perylene ND 273 263 ug/Kg 94 58 - 147☼
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QC Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)

Client Sample ID: NIDP-9(14.5-15)Lab Sample ID: 590-4147-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7983 Prep Batch: 7978

Nitrobenzene-d5 23 - 120

Surrogate

90

MS MS

Qualifier Limits%Recovery

722-Fluorobiphenyl (Surr) 38 - 123

106p-Terphenyl-d14 68 - 136

Client Sample ID: NIDP-9(14.5-15)Lab Sample ID: 590-4147-3 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 7983 Prep Batch: 7978

Naphthalene ND 275 225 ug/Kg 82 41 - 121 4 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

2-Methylnaphthalene ND 275 263 ug/Kg 95 39 - 132 10 35☼

1-Methylnaphthalene ND 275 240 ug/Kg 87 46 - 131 5 35☼

Acenaphthylene ND 275 230 ug/Kg 84 56 - 123 8 35☼

Acenaphthene ND 275 163 ug/Kg 59 43 - 140 13 35☼

Fluorene ND 275 172 ug/Kg 63 54 - 131 15 35☼

Phenanthrene ND 275 265 ug/Kg 96 55 - 141 6 35☼

Anthracene ND 275 280 ug/Kg 102 60 - 129 0 35☼

Fluoranthene ND 275 284 ug/Kg 104 63 - 141 5 35☼

Pyrene ND 275 276 ug/Kg 99 62 - 139 1 35☼

Benzo[a]anthracene ND 275 286 ug/Kg 104 61 - 136 3 35☼

Chrysene ND 275 265 ug/Kg 97 57 - 144 3 35☼

Benzo[b]fluoranthene ND 275 321 ug/Kg 116 66 - 141 5 35☼

Benzo[k]fluoranthene ND 275 287 ug/Kg 105 63 - 150 9 35☼

Benzo[a]pyrene ND 275 295 ug/Kg 106 60 - 133 2 35☼

Indeno[1,2,3-cd]pyrene ND 275 259 ug/Kg 94 55 - 142 1 35☼

Dibenz(a,h)anthracene ND 275 268 ug/Kg 98 60 - 150 0 35☼

Benzo[g,h,i]perylene ND 275 254 ug/Kg 91 58 - 147 3 35☼

Nitrobenzene-d5 23 - 120

Surrogate

93

MSD MSD

Qualifier Limits%Recovery

822-Fluorobiphenyl (Surr) 38 - 123

114p-Terphenyl-d14 68 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)

Client Sample ID: Method BlankLab Sample ID: MB 590-8022/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 8010 Prep Batch: 8022

RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

ND 10 mg/Kg 08/10/16 13:01 08/10/16 15:28 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 25 mg/Kg 08/10/16 13:01 08/10/16 15:28 1Residual Range Organics (RRO) 

(C25-C36)

o-Terphenyl 105 50 - 150 08/10/16 15:28 1

MB MB

Surrogate

08/10/16 13:01

Dil FacPrepared AnalyzedQualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 590-8022/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 8010 Prep Batch: 8022

n-Triacontane-d62 108 50 - 150 08/10/16 15:28 1

MB MB

Surrogate

08/10/16 13:01

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-8022/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 8010 Prep Batch: 8022

Diesel Range Organics (DRO) 

(C10-C25)

67.1 57.4 mg/Kg 86 50 - 150

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Residual Range Organics (RRO) 

(C25-C36)

66.8 64.6 mg/Kg 97 50 - 150

o-Terphenyl 50 - 150

Surrogate

96

LCS LCS

Qualifier Limits%Recovery

101n-Triacontane-d62 50 - 150

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 590-8022/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 8010 Prep Batch: 8022

Diesel Range Organics (DRO) 

(C10-C25)

67.1 61.8 mg/Kg 92 50 - 150 7 25

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Residual Range Organics (RRO) 

(C25-C36)

66.8 69.0 mg/Kg 103 50 - 150 7 25

o-Terphenyl 50 - 150

Surrogate

100

LCSD LCSD

Qualifier Limits%Recovery

106n-Triacontane-d62 50 - 150

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 590-8078/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 8126 Prep Batch: 8078

RL MDL

Lead ND 1.3 mg/Kg 08/16/16 08:55 08/17/16 10:11 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-8078/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 8126 Prep Batch: 8078

Lead 50.0 51.4 mg/Kg 103 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: NIDP-9(14.5-15)Lab Sample ID: 590-4147-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 8126 Prep Batch: 8078

Lead ND 35.3 34.6 mg/Kg 89 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: NIDP-9(14.5-15)Lab Sample ID: 590-4147-3 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 8126 Prep Batch: 8078

Lead ND 41.9 42.5 mg/Kg 94 75 - 125 20 20☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: NIDP-9(14.5-15)Lab Sample ID: 590-4147-3 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 8126 Prep Batch: 8078

Lead ND ND mg/Kg NC 20☼

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4147-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Client Sample ID: NIDP-9(14.5-15) Lab Sample ID: 590-4147-3
Matrix: SolidDate Collected: 08/03/16 14:50

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-9(14.5-15) Lab Sample ID: 590-4147-3
Matrix: SolidDate Collected: 08/03/16 14:50

Percent Solids: 96.3Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 4.988 g 5 mL

Analysis 8260C 1 7959 08/08/16 14:05 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 4.988 g 5 mL

Analysis NWTPH-Gx 1 7960 08/08/16 14:05 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.32 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 15:35 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.10 g 5 mL

Analysis NWTPH-Dx 1 8010 08/10/16 16:24 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.29 g 50 mL

Analysis 6010C 5 8126 08/17/16 10:14 JSP TAL SPKTotal/NA

Client Sample ID: NIDP-10(14.5-15) Lab Sample ID: 590-4147-7
Matrix: SolidDate Collected: 08/03/16 13:10

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-10(14.5-15) Lab Sample ID: 590-4147-7
Matrix: SolidDate Collected: 08/03/16 13:10

Percent Solids: 93.8Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.669 g 5 mL

Analysis 8260C 1 7959 08/08/16 14:26 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 5.669 g 5 mL

Analysis NWTPH-Gx 1 7960 08/08/16 14:26 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.36 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 15:58 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.31 g 5 mL

Analysis NWTPH-Dx 1 8010 08/10/16 16:42 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.44 g 50 mL

Analysis 6010C 5 8126 08/17/16 10:34 JSP TAL SPKTotal/NA
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4147-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Client Sample ID: NIDP-11(14.5-15) Lab Sample ID: 590-4147-11
Matrix: SolidDate Collected: 08/03/16 11:30

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-11(14.5-15) Lab Sample ID: 590-4147-11
Matrix: SolidDate Collected: 08/03/16 11:30

Percent Solids: 92.8Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.173 g 5 mL

Analysis 8260C 1 7959 08/08/16 14:48 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 5.173 g 5 mL

Analysis NWTPH-Gx 1 7960 08/08/16 14:48 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.39 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 16:20 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.21 g 5 mL

Analysis NWTPH-Dx 1 8010 08/10/16 17:00 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.52 g 50 mL

Analysis 6010C 5 8126 08/17/16 10:38 JSP TAL SPKTotal/NA

Client Sample ID: NIDP-12(14.5-15) Lab Sample ID: 590-4147-13
Matrix: SolidDate Collected: 08/04/16 10:20

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-12(14.5-15) Lab Sample ID: 590-4147-13
Matrix: SolidDate Collected: 08/04/16 10:20

Percent Solids: 94.3Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 4.298 g 5 mL

Analysis 8260C 1 7959 08/08/16 15:10 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 4.298 g 5 mL

Analysis NWTPH-Gx 10 7977 08/09/16 12:29 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.40 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 16:43 NMI TAL SPKTotal/NA

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.40 g 2 mL

Analysis 8270D SIM 10 8003 08/10/16 10:45 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.51 g 5 mL

Analysis NWTPH-Dx 1 8010 08/10/16 17:17 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.55 g 50 mL

Analysis 6010C 5 8126 08/17/16 10:42 JSP TAL SPKTotal/NA
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4147-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Client Sample ID: NIDP-13(14.5-15) Lab Sample ID: 590-4147-14
Matrix: SolidDate Collected: 08/04/16 09:30

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-13(14.5-15) Lab Sample ID: 590-4147-14
Matrix: SolidDate Collected: 08/04/16 09:30

Percent Solids: 86.6Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.933 g 5 mL

Analysis 8260C 10 7959 08/08/16 15:31 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 5.933 g 5 mL

Analysis 8260C 100 7959 08/08/16 18:23 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 5.933 g 5 mL

Analysis NWTPH-Gx 100 7960 08/08/16 18:23 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.62 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 17:05 NMI TAL SPKTotal/NA

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.62 g 2 mL

Analysis 8270D SIM 40 8003 08/10/16 11:07 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.11 g 5 mL

Analysis NWTPH-Dx 1 8010 08/10/16 17:35 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.38 g 50 mL

Analysis 6010C 5 8126 08/17/16 10:54 JSP TAL SPKTotal/NA

Client Sample ID: NIDP-14(14.5-15) Lab Sample ID: 590-4147-15
Matrix: SolidDate Collected: 08/04/16 08:25

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-14(14.5-15) Lab Sample ID: 590-4147-15
Matrix: SolidDate Collected: 08/04/16 08:25

Percent Solids: 95.4Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 4.156 g 5 mL

Analysis 8260C 1 7976 08/09/16 12:50 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 4.156 g 5 mL

Analysis NWTPH-Gx 1 7977 08/09/16 12:50 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.15 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 17:28 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.23 g 5 mL

Analysis NWTPH-Dx 1 8010 08/10/16 17:53 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.72 g 50 mL
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4147-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Client Sample ID: NIDP-14(14.5-15) Lab Sample ID: 590-4147-15
Matrix: SolidDate Collected: 08/04/16 08:25

Percent Solids: 95.4Date Received: 08/05/16 12:07

Analysis 6010C JSP08/17/16 11:1910 TAL SPK8126

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-15(14.5-15) Lab Sample ID: 590-4147-17
Matrix: SolidDate Collected: 08/04/16 07:15

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-15(14.5-15) Lab Sample ID: 590-4147-17
Matrix: SolidDate Collected: 08/04/16 07:15

Percent Solids: 94.3Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 4.681 g 5 mL

Analysis 8260C 1 7959 08/08/16 16:15 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 4.681 g 5 mL

Analysis NWTPH-Gx 1 7960 08/08/16 16:15 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.24 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 17:50 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.16 g 5 mL

Analysis NWTPH-Dx 1 8010 08/10/16 18:11 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.35 g 50 mL

Analysis 6010C 5 8126 08/17/16 11:01 JSP TAL SPKTotal/NA

Client Sample ID: NIDP-16(14.5-15) Lab Sample ID: 590-4147-18
Matrix: SolidDate Collected: 08/04/16 11:45

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-16(14.5-15) Lab Sample ID: 590-4147-18
Matrix: SolidDate Collected: 08/04/16 11:45

Percent Solids: 92.5Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 4.275 g 5 mL

Analysis 8260C 1 7959 08/08/16 16:58 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 4.275 g 5 mL

Analysis NWTPH-Gx 1 7960 08/08/16 16:58 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.25 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 18:12 NMI TAL SPKTotal/NA
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4147-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Prep 3550C EAF08/10/16 13:01 TAL SPK8022

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 15.37 g 5 mL

Analysis NWTPH-Dx 1 8011 08/10/16 15:28 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.29 g 50 mL

Analysis 6010C 5 8126 08/17/16 11:04 JSP TAL SPKTotal/NA

Client Sample ID: NIDP-17(14.5-15) Lab Sample ID: 590-4147-21
Matrix: SolidDate Collected: 08/03/16 17:25

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-17(14.5-15) Lab Sample ID: 590-4147-21
Matrix: SolidDate Collected: 08/03/16 17:25

Percent Solids: 92.7Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 4.668 g 5 mL

Analysis 8260C 1 7959 08/08/16 17:19 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 4.668 g 5 mL

Analysis NWTPH-Gx 1 7960 08/08/16 17:19 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.12 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 18:35 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.40 g 5 mL

Analysis NWTPH-Dx 1 8011 08/10/16 15:47 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.57 g 50 mL

Analysis 6010C 5 8126 08/17/16 11:07 JSP TAL SPKTotal/NA

Client Sample ID: NIDP-18(14.5-15) Lab Sample ID: 590-4147-25
Matrix: SolidDate Collected: 08/03/16 16:25

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-18(14.5-15) Lab Sample ID: 590-4147-25
Matrix: SolidDate Collected: 08/03/16 16:25

Percent Solids: 92.7Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.007 g 5 mL

Analysis 8260C 1 7959 08/08/16 17:40 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 5.007 g 5 mL

Analysis NWTPH-Gx 1 7960 08/08/16 17:40 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.77 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 18:57 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.28 g 5 mL
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4147-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Client Sample ID: NIDP-18(14.5-15) Lab Sample ID: 590-4147-25
Matrix: SolidDate Collected: 08/03/16 16:25

Percent Solids: 92.7Date Received: 08/05/16 12:07

Analysis NWTPH-Dx NMI08/10/16 16:051 TAL SPK8011

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.38 g 50 mL

Analysis 6010C 5 8126 08/17/16 11:11 JSP TAL SPKTotal/NA

Client Sample ID: NIDP-19(14.5-15) Lab Sample ID: 590-4147-29
Matrix: SolidDate Collected: 08/03/16 18:15

Date Received: 08/05/16 12:07

Analysis Moisture EAF08/09/16 10:571 TAL SPK7975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: NIDP-19(14.5-15) Lab Sample ID: 590-4147-29
Matrix: SolidDate Collected: 08/03/16 18:15

Percent Solids: 92.9Date Received: 08/05/16 12:07

Prep 5035 MRS08/08/16 12:22 TAL SPK7958

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 6.441 g 5 mL

Analysis 8260C 1 7959 08/08/16 18:02 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 7958 08/08/16 12:22 MRS TAL SPKTotal/NA 6.441 g 5 mL

Analysis NWTPH-Gx 1 7960 08/08/16 18:02 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 7978 08/09/16 11:39 EAF TAL SPKTotal/NA 15.05 g 2 mL

Analysis 8270D SIM 1 7983 08/09/16 19:20 NMI TAL SPKTotal/NA

Prep 3550C 8022 08/10/16 13:01 EAF TAL SPKTotal/NA 15.18 g 5 mL

Analysis NWTPH-Dx 1 8011 08/10/16 16:24 NMI TAL SPKTotal/NA

Prep 3050B 8078 08/16/16 08:55 JSP TAL SPKTotal/NA 1.24 g 50 mL

Analysis 6010C 5 8126 08/17/16 11:15 JSP TAL SPKTotal/NA

Laboratory References:

TAL SPK = TestAmerica Spokane, 11922 East 1st Ave, Spokane, WA 99206, TEL (509)924-9200
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Certification Summary
Client: GeoEngineers Inc TestAmerica Job ID: 590-4147-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Laboratory: TestAmerica Spokane
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska (UST) UST-07110State Program 10-31-16

Washington State Program 10 C569 01-06-17

TestAmerica Spokane
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Method Summary
TestAmerica Job ID: 590-4147-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL SPK

NWTPHNWTPH-Gx Northwest - Volatile Petroleum Products (GC/MS) TAL SPK

SW8468270D SIM Semivolatile Organic Compounds (GC/MS SIM) TAL SPK

NWTPHNWTPH-Dx Northwest - Semi-Volatile Petroleum Products (GC) TAL SPK

SW8466010C Metals (ICP) TAL SPK

EPAMoisture Percent Moisture TAL SPK

Protocol References:

EPA = US Environmental Protection Agency

NWTPH = Northwest Total Petroleum Hydrocarbon

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SPK = TestAmerica Spokane, 11922 East 1st Ave, Spokane, WA 99206, TEL (509)924-9200
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Login Sample Receipt Checklist

Client: GeoEngineers Inc Job Number: 590-4147-1

Login Number: 4147

Question Answer Comment

Creator: Arrington, Randee E

List Source: TestAmerica Spokane

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Not listed on CoC

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 

HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Spokane
11922 East 1st Ave
Spokane, WA 99206
Tel: (509)924-9200

TestAmerica Job ID: 590-4145-1
Client Project/Site: Tiger Oil - North 1st/0504-101-03

For:
GeoEngineers Inc
523 East Second Ave
Spokane, Washington 99202

Attn: JR Sugalski

Authorized for release by:
8/10/2016 12:35:25 PM

Randee Arrington, Project Manager II
(509)924-9200
randee.arrington@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: GeoEngineers Inc TestAmerica Job ID: 590-4145-1
Project/Site: Tiger Oil - North 1st/0504-101-03

Job ID: 590-4145-1

Laboratory: TestAmerica Spokane

Narrative

Receipt 
The samples were received on 8/5/2016 12:07 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperature of the cooler at receipt was 3.6º C.

GC Semi VOA 

Method NWTPH-HCID: Detected hydrocarbons in the diesel range appear to be due to gasoline overlap in the following samples:  

NIDP-10:080316 (590-4145-2), NIDP-12:080416 (590-4145-4), NIDP-13:080416 (590-4145-5) and NIDP-14:080416 (590-4145-6).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Organic Prep 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Sample Summary
TestAmerica Job ID: 590-4145-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

590-4145-1 NIDP-9:080316 Water 08/03/16 15:53 08/05/16 12:07

590-4145-2 NIDP-10:080316 Water 08/03/16 13:50 08/05/16 12:07

590-4145-3 NIDP-11:080316 Water 08/03/16 12:25 08/05/16 12:07

590-4145-4 NIDP-12:080416 Water 08/04/16 11:05 08/05/16 12:07

590-4145-5 NIDP-13:080416 Water 08/04/16 10:05 08/05/16 12:07

590-4145-6 NIDP-14:080416 Water 08/04/16 09:00 08/05/16 12:07

590-4145-7 NIDP-15:080416 Water 08/04/16 07:55 08/05/16 12:07

590-4145-8 NIDP-16:080416 Water 08/04/16 12:20 08/05/16 12:07

590-4145-9 NIDP-17:080316 Water 08/03/16 17:55 08/05/16 12:07

590-4145-10 NIDP-18:080316 Water 08/03/16 17:00 08/05/16 12:07

590-4145-11 NIDP-19:080316 Water 08/03/16 18:40 08/05/16 12:07
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Definitions/Glossary
TestAmerica Job ID: 590-4145-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Spokane
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Client Sample Results
TestAmerica Job ID: 590-4145-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4145-1Client Sample ID: NIDP-9:080316
Matrix: WaterDate Collected: 08/03/16 15:53

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - C10] ND 0.13 mg/L 08/09/16 14:39 08/09/16 18:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.34 mg/L 08/09/16 14:39 08/09/16 18:35 1Diesel Range Organics (DRO) 

(C10-C25)

ND

0.34 mg/L 08/09/16 14:39 08/09/16 18:35 1Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 80 50 - 150 08/09/16 14:39 08/09/16 18:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 83 08/09/16 14:39 08/09/16 18:35 150 - 150

Lab Sample ID: 590-4145-2Client Sample ID: NIDP-10:080316
Matrix: WaterDate Collected: 08/03/16 13:50

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - 

C10]

0.80 0.13 mg/L 08/09/16 14:39 08/09/16 18:52 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.32 mg/L 08/09/16 14:39 08/09/16 18:52 1Diesel Range Organics (DRO) 

(C10-C25)

0.88

0.32 mg/L 08/09/16 14:39 08/09/16 18:52 1Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 84 50 - 150 08/09/16 14:39 08/09/16 18:52 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 90 08/09/16 14:39 08/09/16 18:52 150 - 150

Lab Sample ID: 590-4145-3Client Sample ID: NIDP-11:080316
Matrix: WaterDate Collected: 08/03/16 12:25

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - 

C10]

0.19 0.13 mg/L 08/09/16 14:39 08/09/16 19:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.33 mg/L 08/09/16 14:39 08/09/16 19:10 1Diesel Range Organics (DRO) 

(C10-C25)

ND

0.33 mg/L 08/09/16 14:39 08/09/16 19:10 1Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 88 50 - 150 08/09/16 14:39 08/09/16 19:10 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 93 08/09/16 14:39 08/09/16 19:10 150 - 150

Lab Sample ID: 590-4145-4Client Sample ID: NIDP-12:080416
Matrix: WaterDate Collected: 08/04/16 11:05

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - 

C10]

1.5 0.13 mg/L 08/09/16 14:39 08/09/16 19:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 590-4145-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4145-4Client Sample ID: NIDP-12:080416
Matrix: WaterDate Collected: 08/04/16 11:05

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC) (Continued)
RL RL

Diesel Range Organics (DRO) 

(C10-C25)

1.2 0.33 mg/L 08/09/16 14:39 08/09/16 19:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.33 mg/L 08/09/16 14:39 08/09/16 19:27 1Residual Range Organics (RRO) 

(C25-C36)

0.37

o-Terphenyl 82 50 - 150 08/09/16 14:39 08/09/16 19:27 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 86 08/09/16 14:39 08/09/16 19:27 150 - 150

Lab Sample ID: 590-4145-5Client Sample ID: NIDP-13:080416
Matrix: WaterDate Collected: 08/04/16 10:05

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - 

C10]

0.66 0.13 mg/L 08/09/16 14:39 08/09/16 19:45 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.34 mg/L 08/09/16 14:39 08/09/16 19:45 1Diesel Range Organics (DRO) 

(C10-C25)

0.40

0.34 mg/L 08/09/16 14:39 08/09/16 19:45 1Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 80 50 - 150 08/09/16 14:39 08/09/16 19:45 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 86 08/09/16 14:39 08/09/16 19:45 150 - 150

Lab Sample ID: 590-4145-6Client Sample ID: NIDP-14:080416
Matrix: WaterDate Collected: 08/04/16 09:00

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - 

C10]

0.65 0.13 mg/L 08/09/16 14:39 08/09/16 20:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.32 mg/L 08/09/16 14:39 08/09/16 20:02 1Diesel Range Organics (DRO) 

(C10-C25)

0.95

0.32 mg/L 08/09/16 14:39 08/09/16 20:02 1Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 82 50 - 150 08/09/16 14:39 08/09/16 20:02 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 87 08/09/16 14:39 08/09/16 20:02 150 - 150

Lab Sample ID: 590-4145-7Client Sample ID: NIDP-15:080416
Matrix: WaterDate Collected: 08/04/16 07:55

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - C10] ND 0.14 mg/L 08/09/16 14:39 08/09/16 20:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.35 mg/L 08/09/16 14:39 08/09/16 20:19 1Diesel Range Organics (DRO) 

(C10-C25)

ND
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Client Sample Results
TestAmerica Job ID: 590-4145-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4145-7Client Sample ID: NIDP-15:080416
Matrix: WaterDate Collected: 08/04/16 07:55

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC) (Continued)
RL RL

Residual Range Organics (RRO) 

(C25-C36)

ND 0.35 mg/L 08/09/16 14:39 08/09/16 20:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

o-Terphenyl 75 50 - 150 08/09/16 14:39 08/09/16 20:19 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 81 08/09/16 14:39 08/09/16 20:19 150 - 150

Lab Sample ID: 590-4145-8Client Sample ID: NIDP-16:080416
Matrix: WaterDate Collected: 08/04/16 12:20

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - C10] ND 0.13 mg/L 08/09/16 14:39 08/09/16 20:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.32 mg/L 08/09/16 14:39 08/09/16 20:37 1Diesel Range Organics (DRO) 

(C10-C25)

ND

0.32 mg/L 08/09/16 14:39 08/09/16 20:37 1Residual Range Organics (RRO) 

(C25-C36)

1.8

o-Terphenyl 78 50 - 150 08/09/16 14:39 08/09/16 20:37 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 98 08/09/16 14:39 08/09/16 20:37 150 - 150

Lab Sample ID: 590-4145-9Client Sample ID: NIDP-17:080316
Matrix: WaterDate Collected: 08/03/16 17:55

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - C10] ND 0.13 mg/L 08/09/16 14:39 08/09/16 20:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.33 mg/L 08/09/16 14:39 08/09/16 20:54 1Diesel Range Organics (DRO) 

(C10-C25)

ND

0.33 mg/L 08/09/16 14:39 08/09/16 20:54 1Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 77 50 - 150 08/09/16 14:39 08/09/16 20:54 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 82 08/09/16 14:39 08/09/16 20:54 150 - 150

Lab Sample ID: 590-4145-10Client Sample ID: NIDP-18:080316
Matrix: WaterDate Collected: 08/03/16 17:00

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - C10] ND 0.13 mg/L 08/09/16 14:39 08/09/16 21:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.33 mg/L 08/09/16 14:39 08/09/16 21:11 1Diesel Range Organics (DRO) 

(C10-C25)

ND

0.33 mg/L 08/09/16 14:39 08/09/16 21:11 1Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 71 50 - 150 08/09/16 14:39 08/09/16 21:11 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Page 8 of 17 8/10/2016

1

2

3

4

5

6

7

8

9

10

11

12



Client Sample Results
TestAmerica Job ID: 590-4145-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Lab Sample ID: 590-4145-10Client Sample ID: NIDP-18:080316
Matrix: WaterDate Collected: 08/03/16 17:00

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC) (Continued)

n-Triacontane-d62 77 50 - 150 08/09/16 14:39 08/09/16 21:11 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 590-4145-11Client Sample ID: NIDP-19:080316
Matrix: WaterDate Collected: 08/03/16 18:40

Date Received: 08/05/16 12:07

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)
RL RL

Gasoline Range Organics [C6 - C10] ND 0.13 mg/L 08/09/16 14:39 08/09/16 21:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.34 mg/L 08/09/16 14:39 08/09/16 21:29 1Diesel Range Organics (DRO) 

(C10-C25)

ND

0.34 mg/L 08/09/16 14:39 08/09/16 21:29 1Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 78 50 - 150 08/09/16 14:39 08/09/16 21:29 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 83 08/09/16 14:39 08/09/16 21:29 150 - 150
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QC Sample Results
TestAmerica Job ID: 590-4145-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method: NWTPH-HCID - Northwest - Hydrocarbon Identification (GC)

Client Sample ID: Method BlankLab Sample ID: MB 590-7987/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 7988 Prep Batch: 7987

RL RL

Gasoline Range Organics [C6 - C10] ND 0.13 mg/L 08/09/16 14:39 08/09/16 18:18 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.32 mg/L 08/09/16 14:39 08/09/16 18:18 1Diesel Range Organics (DRO) 

(C10-C25)

ND 0.32 mg/L 08/09/16 14:39 08/09/16 18:18 1Residual Range Organics (RRO) 

(C25-C36)

o-Terphenyl 81 50 - 150 08/09/16 18:18 1

MB MB

Surrogate

08/09/16 14:39

Dil FacPrepared AnalyzedQualifier Limits%Recovery

78 08/09/16 14:39 08/09/16 18:18 1n-Triacontane-d62 50 - 150

TestAmerica Spokane
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4145-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Client Sample ID: NIDP-9:080316 Lab Sample ID: 590-4145-1
Matrix: WaterDate Collected: 08/03/16 15:53

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 234.7 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 18:35 NMI TAL SPKTotal/NA

Client Sample ID: NIDP-10:080316 Lab Sample ID: 590-4145-2
Matrix: WaterDate Collected: 08/03/16 13:50

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 243.4 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 18:52 NMI TAL SPKTotal/NA

Client Sample ID: NIDP-11:080316 Lab Sample ID: 590-4145-3
Matrix: WaterDate Collected: 08/03/16 12:25

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 241.7 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 19:10 NMI TAL SPKTotal/NA

Client Sample ID: NIDP-12:080416 Lab Sample ID: 590-4145-4
Matrix: WaterDate Collected: 08/04/16 11:05

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 240.5 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 19:27 NMI TAL SPKTotal/NA

Client Sample ID: NIDP-13:080416 Lab Sample ID: 590-4145-5
Matrix: WaterDate Collected: 08/04/16 10:05

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 233 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 19:45 NMI TAL SPKTotal/NA

Client Sample ID: NIDP-14:080416 Lab Sample ID: 590-4145-6
Matrix: WaterDate Collected: 08/04/16 09:00

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 245.5 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 20:02 NMI TAL SPKTotal/NA

TestAmerica Spokane
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4145-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Client Sample ID: NIDP-15:080416 Lab Sample ID: 590-4145-7
Matrix: WaterDate Collected: 08/04/16 07:55

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 227 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 20:19 NMI TAL SPKTotal/NA

Client Sample ID: NIDP-16:080416 Lab Sample ID: 590-4145-8
Matrix: WaterDate Collected: 08/04/16 12:20

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 243.9 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 20:37 NMI TAL SPKTotal/NA

Client Sample ID: NIDP-17:080316 Lab Sample ID: 590-4145-9
Matrix: WaterDate Collected: 08/03/16 17:55

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 237.7 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 20:54 NMI TAL SPKTotal/NA

Client Sample ID: NIDP-18:080316 Lab Sample ID: 590-4145-10
Matrix: WaterDate Collected: 08/03/16 17:00

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 238 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 21:11 NMI TAL SPKTotal/NA

Client Sample ID: NIDP-19:080316 Lab Sample ID: 590-4145-11
Matrix: WaterDate Collected: 08/03/16 18:40

Date Received: 08/05/16 12:07

Prep 3510C EAF08/09/16 14:39 TAL SPK7987

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 233.8 mL 2 mL

Analysis NWTPH-HCID 1 7988 08/09/16 21:29 NMI TAL SPKTotal/NA

Laboratory References:

TAL SPK = TestAmerica Spokane, 11922 East 1st Ave, Spokane, WA 99206, TEL (509)924-9200
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Certification Summary
Client: GeoEngineers Inc TestAmerica Job ID: 590-4145-1

Project/Site: Tiger Oil - North 1st/0504-101-03

Laboratory: TestAmerica Spokane
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska (UST) UST-07110State Program 10-31-16

Washington State Program 10 C569 01-06-17

TestAmerica Spokane
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Method Summary
TestAmerica Job ID: 590-4145-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st/0504-101-03

Method Method Description LaboratoryProtocol

NWTPHNWTPH-HCID Northwest - Hydrocarbon Identification (GC) TAL SPK

Protocol References:

NWTPH = Northwest Total Petroleum Hydrocarbon

Laboratory References:

TAL SPK = TestAmerica Spokane, 11922 East 1st Ave, Spokane, WA 99206, TEL (509)924-9200

TestAmerica Spokane
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Login Sample Receipt Checklist

Client: GeoEngineers Inc Job Number: 590-4145-1

Login Number: 4145

Question Answer Comment

Creator: Arrington, Randee E

List Source: TestAmerica Spokane

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 

HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Spokane
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Spokane
11922 East 1st Ave
Spokane, WA 99206
Tel: (509)924-9200

TestAmerica Job ID: 590-4761-1
Client Project/Site: Tiger Oil - North 1st

For:
GeoEngineers Inc
523 East Second Ave
Spokane, Washington 99202

Attn: JR Sugalski

Authorized for release by:
10/28/2016 4:18:00 PM

Randee Arrington, Project Manager II
(509)924-9200
randee.arrington@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: GeoEngineers Inc TestAmerica Job ID: 590-4761-1
Project/Site: Tiger Oil - North 1st

Job ID: 590-4761-1

Laboratory: TestAmerica Spokane

Narrative

Receipt 
The samples were received on 10/19/2016 9:20 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 4.4º C.

GC/MS VOA 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

GC/MS Semi VOA 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

GC Semi VOA 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Metals 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Organic Prep 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

VOA Prep 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Sample Summary
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

590-4761-1 N1MW-8 (12-12.5):101716 Solid 10/17/16 11:15 10/19/16 09:20

590-4761-2 N1MW-8 (15-15.5):101716 Solid 10/17/16 11:12 10/19/16 09:20

590-4761-3 N1MW-6 (12.5-13):101716 Solid 10/17/16 14:30 10/19/16 09:20

590-4761-4 N1MW-7 (15-15.5):101816 Solid 10/18/16 09:05 10/19/16 09:20
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Definitions/Glossary
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Spokane
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Client Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Lab Sample ID: 590-4761-1Client Sample ID: N1MW-8 (12-12.5):101716
Matrix: SolidDate Collected: 10/17/16 11:15

Percent Solids: 92.1Date Received: 10/19/16 09:20

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.017 mg/Kg ☼ 10/19/16 12:48 10/20/16 01:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.084 mg/Kg 10/19/16 12:48 10/20/16 01:10 1☼Ethylbenzene 0.24

0.34 mg/Kg 10/19/16 12:48 10/20/16 01:10 1☼m,p-Xylene 1.4

0.17 mg/Kg 10/19/16 12:48 10/20/16 01:10 1☼o-Xylene 0.53

0.084 mg/Kg 10/19/16 12:48 10/20/16 01:10 1☼Toluene ND

0.51 mg/Kg 10/19/16 12:48 10/20/16 01:10 1☼Xylenes, Total 1.9

1,2-Dichloroethane-d4 (Surr) 103 75 - 120 10/19/16 12:48 10/20/16 01:10 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 96 10/19/16 12:48 10/20/16 01:10 176 - 122

Dibromofluoromethane (Surr) 114 10/19/16 12:48 10/20/16 01:10 180 - 120

Toluene-d8 (Surr) 98 10/19/16 12:48 10/20/16 01:10 180 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline 170 4.2 mg/Kg ☼ 10/19/16 12:48 10/20/16 01:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 96 41.5 - 162 10/19/16 12:48 10/20/16 01:10 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene 54 11 ug/Kg ☼ 10/21/16 09:45 10/21/16 15:45 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼2-Methylnaphthalene 670

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼1-Methylnaphthalene 390

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Acenaphthylene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Acenaphthene 12

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Fluorene 17

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Phenanthrene 23

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Benzo[a]anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Chrysene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Benzo[b]fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Benzo[k]fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Benzo[a]pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Indeno[1,2,3-cd]pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Dibenz(a,h)anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 15:45 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 57 23 - 120 10/21/16 09:45 10/21/16 15:45 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 77 10/21/16 09:45 10/21/16 15:45 138 - 123

p-Terphenyl-d14 99 10/21/16 09:45 10/21/16 15:45 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

150 11 mg/Kg ☼ 10/25/16 08:02 10/25/16 11:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Spokane
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Client Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Lab Sample ID: 590-4761-1Client Sample ID: N1MW-8 (12-12.5):101716
Matrix: SolidDate Collected: 10/17/16 11:15

Percent Solids: 92.1Date Received: 10/19/16 09:20

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC) (Continued)
RL MDL

Residual Range Organics (RRO) 

(C25-C36)

ND 26 mg/Kg ☼ 10/25/16 08:02 10/25/16 11:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

o-Terphenyl 116 50 - 150 10/25/16 08:02 10/25/16 11:27 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 103 10/25/16 08:02 10/25/16 11:27 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 6.2 mg/Kg ☼ 10/19/16 13:35 10/27/16 16:52 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4761-2Client Sample ID: N1MW-8 (15-15.5):101716
Matrix: SolidDate Collected: 10/17/16 11:12

Percent Solids: 90.1Date Received: 10/19/16 09:20

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene 0.025 0.022 mg/Kg ☼ 10/19/16 12:48 10/20/16 01:32 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 mg/Kg 10/19/16 12:48 10/20/16 14:13 20☼Ethylbenzene 11

8.6 mg/Kg 10/19/16 12:48 10/20/16 14:13 20☼m,p-Xylene 58

4.3 mg/Kg 10/19/16 12:48 10/20/16 14:13 20☼o-Xylene 21

0.11 mg/Kg 10/19/16 12:48 10/20/16 01:32 1☼Toluene 1.3

13 mg/Kg 10/19/16 12:48 10/20/16 14:13 20☼Xylenes, Total 80

1,2-Dichloroethane-d4 (Surr) 98 75 - 120 10/19/16 12:48 10/20/16 01:32 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 100 10/19/16 12:48 10/20/16 14:13 2075 - 120

4-Bromofluorobenzene (Surr) 105 10/19/16 12:48 10/20/16 01:32 176 - 122

4-Bromofluorobenzene (Surr) 100 10/19/16 12:48 10/20/16 14:13 2076 - 122

Dibromofluoromethane (Surr) 93 10/19/16 12:48 10/20/16 01:32 180 - 120

Dibromofluoromethane (Surr) 102 10/19/16 12:48 10/20/16 14:13 2080 - 120

Toluene-d8 (Surr) 97 10/19/16 12:48 10/20/16 01:32 180 - 120

Toluene-d8 (Surr) 102 10/19/16 12:48 10/20/16 14:13 2080 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline 1200 110 mg/Kg ☼ 10/19/16 12:48 10/20/16 14:13 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 100 41.5 - 162 10/19/16 12:48 10/20/16 14:13 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene 880 11 ug/Kg ☼ 10/21/16 09:45 10/21/16 16:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

110 ug/Kg 10/21/16 09:45 10/25/16 15:12 10☼2-Methylnaphthalene 5600

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼1-Methylnaphthalene 2800

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Acenaphthylene 17

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Acenaphthene 72

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Fluorene 83

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Phenanthrene 150

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Anthracene 36
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Client Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Lab Sample ID: 590-4761-2Client Sample ID: N1MW-8 (15-15.5):101716
Matrix: SolidDate Collected: 10/17/16 11:12

Percent Solids: 90.1Date Received: 10/19/16 09:20

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)
RL MDL

Fluoranthene 11 11 ug/Kg ☼ 10/21/16 09:45 10/21/16 16:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Pyrene 13

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Benzo[a]anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Chrysene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Benzo[b]fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Benzo[k]fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Benzo[a]pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Indeno[1,2,3-cd]pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Dibenz(a,h)anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:11 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 62 23 - 120 10/21/16 09:45 10/21/16 16:11 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Nitrobenzene-d5 62 10/21/16 09:45 10/25/16 15:12 1023 - 120

2-Fluorobiphenyl (Surr) 85 10/21/16 09:45 10/21/16 16:11 138 - 123

2-Fluorobiphenyl (Surr) 91 10/21/16 09:45 10/25/16 15:12 1038 - 123

p-Terphenyl-d14 110 10/21/16 09:45 10/21/16 16:11 168 - 136

p-Terphenyl-d14 97 10/21/16 09:45 10/25/16 15:12 1068 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

210 11 mg/Kg ☼ 10/25/16 08:02 10/25/16 11:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

28 mg/Kg 10/25/16 08:02 10/25/16 11:46 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 118 50 - 150 10/25/16 08:02 10/25/16 11:46 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 104 10/25/16 08:02 10/25/16 11:46 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 6.8 mg/Kg ☼ 10/19/16 13:35 10/27/16 16:56 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4761-3Client Sample ID: N1MW-6 (12.5-13):101716
Matrix: SolidDate Collected: 10/17/16 14:30

Percent Solids: 91.9Date Received: 10/19/16 09:20

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.019 mg/Kg ☼ 10/19/16 12:48 10/20/16 01:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.096 mg/Kg 10/19/16 12:48 10/20/16 01:54 1☼Ethylbenzene 4.7

3.8 mg/Kg 10/19/16 12:48 10/20/16 14:35 10☼m,p-Xylene 25

1.9 mg/Kg 10/19/16 12:48 10/20/16 14:35 10☼o-Xylene ND

0.096 mg/Kg 10/19/16 12:48 10/20/16 01:54 1☼Toluene ND

5.7 mg/Kg 10/19/16 12:48 10/20/16 14:35 10☼Xylenes, Total 25

1,2-Dichloroethane-d4 (Surr) 89 75 - 120 10/19/16 12:48 10/20/16 01:54 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 100 10/19/16 12:48 10/20/16 14:35 1075 - 120

4-Bromofluorobenzene (Surr) 102 10/19/16 12:48 10/20/16 01:54 176 - 122

TestAmerica Spokane

Page 8 of 23 10/28/2016

1

2

3

4

5

6

7

8

9

10

11

12



Client Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Lab Sample ID: 590-4761-3Client Sample ID: N1MW-6 (12.5-13):101716
Matrix: SolidDate Collected: 10/17/16 14:30

Percent Solids: 91.9Date Received: 10/19/16 09:20

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

4-Bromofluorobenzene (Surr) 102 76 - 122 10/19/16 12:48 10/20/16 14:35 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 90 10/19/16 12:48 10/20/16 01:54 180 - 120

Dibromofluoromethane (Surr) 99 10/19/16 12:48 10/20/16 14:35 1080 - 120

Toluene-d8 (Surr) 98 10/19/16 12:48 10/20/16 01:54 180 - 120

Toluene-d8 (Surr) 100 10/19/16 12:48 10/20/16 14:35 1080 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline 940 48 mg/Kg ☼ 10/19/16 12:48 10/20/16 14:35 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 102 41.5 - 162 10/19/16 12:48 10/20/16 14:35 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene 350 11 ug/Kg ☼ 10/21/16 09:45 10/21/16 16:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼2-Methylnaphthalene 2100

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼1-Methylnaphthalene 1100

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Acenaphthylene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Acenaphthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Fluorene 11

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Phenanthrene 18

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Benzo[a]anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Chrysene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Benzo[b]fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Benzo[k]fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Benzo[a]pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Indeno[1,2,3-cd]pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Dibenz(a,h)anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 16:38 1☼Benzo[g,h,i]perylene ND

Nitrobenzene-d5 62 23 - 120 10/21/16 09:45 10/21/16 16:38 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 82 10/21/16 09:45 10/21/16 16:38 138 - 123

p-Terphenyl-d14 102 10/21/16 09:45 10/21/16 16:38 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

25 11 mg/Kg ☼ 10/25/16 08:02 10/25/16 12:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

27 mg/Kg 10/25/16 08:02 10/25/16 12:17 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 101 50 - 150 10/25/16 08:02 10/25/16 12:17 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 101 10/25/16 08:02 10/25/16 12:17 150 - 150
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Client Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Lab Sample ID: 590-4761-3Client Sample ID: N1MW-6 (12.5-13):101716
Matrix: SolidDate Collected: 10/17/16 14:30

Percent Solids: 91.9Date Received: 10/19/16 09:20

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 6.6 mg/Kg ☼ 10/19/16 13:35 10/27/16 16:59 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 590-4761-4Client Sample ID: N1MW-7 (15-15.5):101816
Matrix: SolidDate Collected: 10/18/16 09:05

Percent Solids: 86.5Date Received: 10/19/16 09:20

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

Benzene ND 0.019 mg/Kg ☼ 10/19/16 12:48 10/20/16 02:16 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.8 mg/Kg 10/19/16 12:48 10/20/16 14:56 50☼Ethylbenzene 25

19 mg/Kg 10/19/16 12:48 10/20/16 14:56 50☼m,p-Xylene 100

9.5 mg/Kg 10/19/16 12:48 10/20/16 14:56 50☼o-Xylene 31

0.095 mg/Kg 10/19/16 12:48 10/20/16 02:16 1☼Toluene 3.5

29 mg/Kg 10/19/16 12:48 10/20/16 14:56 50☼Xylenes, Total 130

1,2-Dichloroethane-d4 (Surr) 88 75 - 120 10/19/16 12:48 10/20/16 02:16 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1,2-Dichloroethane-d4 (Surr) 102 10/19/16 12:48 10/20/16 14:56 5075 - 120

4-Bromofluorobenzene (Surr) 96 10/19/16 12:48 10/20/16 02:16 176 - 122

4-Bromofluorobenzene (Surr) 98 10/19/16 12:48 10/20/16 14:56 5076 - 122

Dibromofluoromethane (Surr) 82 10/19/16 12:48 10/20/16 02:16 180 - 120

Dibromofluoromethane (Surr) 100 10/19/16 12:48 10/20/16 14:56 5080 - 120

Toluene-d8 (Surr) 90 10/19/16 12:48 10/20/16 02:16 180 - 120

Toluene-d8 (Surr) 99 10/19/16 12:48 10/20/16 14:56 5080 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)
RL MDL

Gasoline 1900 240 mg/Kg ☼ 10/19/16 12:48 10/20/16 14:56 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 98 41.5 - 162 10/19/16 12:48 10/20/16 14:56 50

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)
RL MDL

Naphthalene 12 11 ug/Kg ☼ 10/21/16 09:45 10/21/16 17:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼2-Methylnaphthalene 52

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼1-Methylnaphthalene 28

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Acenaphthylene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Acenaphthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Fluorene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Phenanthrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Benzo[a]anthracene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Chrysene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Benzo[b]fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Benzo[k]fluoranthene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Benzo[a]pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Indeno[1,2,3-cd]pyrene ND

11 ug/Kg 10/21/16 09:45 10/21/16 17:04 1☼Dibenz(a,h)anthracene ND
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Client Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Lab Sample ID: 590-4761-4Client Sample ID: N1MW-7 (15-15.5):101816
Matrix: SolidDate Collected: 10/18/16 09:05

Percent Solids: 86.5Date Received: 10/19/16 09:20

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)
RL MDL

Benzo[g,h,i]perylene ND 11 ug/Kg ☼ 10/21/16 09:45 10/21/16 17:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Nitrobenzene-d5 52 23 - 120 10/21/16 09:45 10/21/16 17:04 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2-Fluorobiphenyl (Surr) 74 10/21/16 09:45 10/21/16 17:04 138 - 123

p-Terphenyl-d14 103 10/21/16 09:45 10/21/16 17:04 168 - 136

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

ND 11 mg/Kg ☼ 10/25/16 08:02 10/25/16 12:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

27 mg/Kg 10/25/16 08:02 10/25/16 12:35 1☼Residual Range Organics (RRO) 

(C25-C36)

ND

o-Terphenyl 94 50 - 150 10/25/16 08:02 10/25/16 12:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Triacontane-d62 102 10/25/16 08:02 10/25/16 12:35 150 - 150

Method: 6010C - Metals (ICP)
RL MDL

Lead ND 6.6 mg/Kg ☼ 10/19/16 13:35 10/27/16 17:02 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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QC Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Method BlankLab Sample ID: MB 590-9178/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9182 Prep Batch: 9178

RL MDL

Benzene ND 0.020 mg/Kg 10/19/16 12:48 10/19/16 20:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.10 mg/Kg 10/19/16 12:48 10/19/16 20:45 1Ethylbenzene

ND 0.40 mg/Kg 10/19/16 12:48 10/19/16 20:45 1m,p-Xylene

ND 0.20 mg/Kg 10/19/16 12:48 10/19/16 20:45 1o-Xylene

ND 0.10 mg/Kg 10/19/16 12:48 10/19/16 20:45 1Toluene

ND 0.60 mg/Kg 10/19/16 12:48 10/19/16 20:45 1Xylenes, Total

1,2-Dichloroethane-d4 (Surr) 108 75 - 120 10/19/16 20:45 1

MB MB

Surrogate

10/19/16 12:48

Dil FacPrepared AnalyzedQualifier Limits%Recovery

107 10/19/16 12:48 10/19/16 20:45 14-Bromofluorobenzene (Surr) 76 - 122

115 10/19/16 12:48 10/19/16 20:45 1Dibromofluoromethane (Surr) 80 - 120

98 10/19/16 12:48 10/19/16 20:45 1Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-9178/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9182 Prep Batch: 9178

Benzene 0.500 0.441 mg/Kg 88 76 - 123

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethylbenzene 0.500 0.519 mg/Kg 104 77 - 121

m,p-Xylene 0.500 0.499 mg/Kg 100 78 - 124

o-Xylene 0.500 0.500 mg/Kg 100 77 - 129

Toluene 0.500 0.507 mg/Kg 101 77 - 125

1,2-Dichloroethane-d4 (Surr) 75 - 120

Surrogate

99

LCS LCS

Qualifier Limits%Recovery

944-Bromofluorobenzene (Surr) 76 - 122

101Dibromofluoromethane (Surr) 80 - 120

102Toluene-d8 (Surr) 80 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 590-9178/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9183 Prep Batch: 9178

RL MDL

Gasoline ND 5.0 mg/Kg 10/19/16 12:48 10/19/16 20:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

4-Bromofluorobenzene (Surr) 107 41.5 - 162 10/19/16 20:45 1

MB MB

Surrogate

10/19/16 12:48

Dil FacPrepared AnalyzedQualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-9178/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9183 Prep Batch: 9178

Gasoline 50.0 57.9 mg/Kg 116 74.4 - 124

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 41.5 - 162

Surrogate

105

LCS LCS

Qualifier Limits%Recovery

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM)

Client Sample ID: Method BlankLab Sample ID: MB 590-9216/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9214 Prep Batch: 9216

RL MDL

Naphthalene ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 12-Methylnaphthalene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 11-Methylnaphthalene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Acenaphthylene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Acenaphthene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Fluorene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Phenanthrene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Anthracene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Fluoranthene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Pyrene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Benzo[a]anthracene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Chrysene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Benzo[b]fluoranthene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Benzo[k]fluoranthene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Benzo[a]pyrene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Indeno[1,2,3-cd]pyrene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Dibenz(a,h)anthracene

ND 10 ug/Kg 10/21/16 09:45 10/21/16 11:13 1Benzo[g,h,i]perylene

Nitrobenzene-d5 67 23 - 120 10/21/16 11:13 1

MB MB

Surrogate

10/21/16 09:45

Dil FacPrepared AnalyzedQualifier Limits%Recovery

88 10/21/16 09:45 10/21/16 11:13 12-Fluorobiphenyl (Surr) 38 - 123

122 10/21/16 09:45 10/21/16 11:13 1p-Terphenyl-d14 68 - 136

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-9216/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9214 Prep Batch: 9216

Naphthalene 267 194 ug/Kg 73 41 - 121

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

2-Methylnaphthalene 267 225 ug/Kg 84 39 - 132

1-Methylnaphthalene 267 209 ug/Kg 79 46 - 131

Acenaphthylene 267 210 ug/Kg 79 56 - 123

Acenaphthene 267 219 ug/Kg 82 43 - 140

Fluorene 267 234 ug/Kg 88 54 - 131

TestAmerica Spokane
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QC Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Method: 8270D SIM - Semivolatile Organic Compounds (GC/MS SIM) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-9216/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9214 Prep Batch: 9216

Phenanthrene 267 244 ug/Kg 92 55 - 141

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Anthracene 267 248 ug/Kg 93 60 - 129

Fluoranthene 267 240 ug/Kg 90 63 - 141

Pyrene 267 226 ug/Kg 85 62 - 139

Benzo[a]anthracene 267 254 ug/Kg 95 61 - 136

Chrysene 267 245 ug/Kg 92 57 - 144

Benzo[b]fluoranthene 267 256 ug/Kg 96 66 - 141

Benzo[k]fluoranthene 267 245 ug/Kg 92 63 - 150

Benzo[a]pyrene 267 243 ug/Kg 91 60 - 133

Indeno[1,2,3-cd]pyrene 267 250 ug/Kg 94 55 - 142

Dibenz(a,h)anthracene 267 246 ug/Kg 92 60 - 150

Benzo[g,h,i]perylene 267 243 ug/Kg 91 58 - 147

Nitrobenzene-d5 23 - 120

Surrogate

64

LCS LCS

Qualifier Limits%Recovery

882-Fluorobiphenyl (Surr) 38 - 123

103p-Terphenyl-d14 68 - 136

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 590-9216/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9214 Prep Batch: 9216

Naphthalene 267 179 ug/Kg 67 41 - 121 8 35

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

2-Methylnaphthalene 267 219 ug/Kg 82 39 - 132 3 35

1-Methylnaphthalene 267 200 ug/Kg 75 46 - 131 5 35

Acenaphthylene 267 202 ug/Kg 76 56 - 123 4 35

Acenaphthene 267 208 ug/Kg 78 43 - 140 5 35

Fluorene 267 227 ug/Kg 85 54 - 131 3 35

Phenanthrene 267 236 ug/Kg 89 55 - 141 4 35

Anthracene 267 238 ug/Kg 89 60 - 129 4 35

Fluoranthene 267 233 ug/Kg 87 63 - 141 3 35

Pyrene 267 220 ug/Kg 82 62 - 139 3 35

Benzo[a]anthracene 267 245 ug/Kg 92 61 - 136 4 35

Chrysene 267 244 ug/Kg 92 57 - 144 0 35

Benzo[b]fluoranthene 267 242 ug/Kg 91 66 - 141 6 35

Benzo[k]fluoranthene 267 223 ug/Kg 84 63 - 150 9 35

Benzo[a]pyrene 267 231 ug/Kg 87 60 - 133 5 35

Indeno[1,2,3-cd]pyrene 267 241 ug/Kg 90 55 - 142 4 35

Dibenz(a,h)anthracene 267 238 ug/Kg 89 60 - 150 3 35

Benzo[g,h,i]perylene 267 234 ug/Kg 88 58 - 147 4 35

Nitrobenzene-d5 23 - 120

Surrogate

60

LCSD LCSD

Qualifier Limits%Recovery

832-Fluorobiphenyl (Surr) 38 - 123

101p-Terphenyl-d14 68 - 136

TestAmerica Spokane
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QC Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)

Client Sample ID: Method BlankLab Sample ID: MB 590-9259/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9262 Prep Batch: 9259

RL MDL

Diesel Range Organics (DRO) 

(C10-C25)

ND 10 mg/Kg 10/25/16 08:02 10/25/16 09:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 25 mg/Kg 10/25/16 08:02 10/25/16 09:42 1Residual Range Organics (RRO) 

(C25-C36)

o-Terphenyl 93 50 - 150 10/25/16 09:42 1

MB MB

Surrogate

10/25/16 08:02

Dil FacPrepared AnalyzedQualifier Limits%Recovery

98 10/25/16 08:02 10/25/16 09:42 1n-Triacontane-d62 50 - 150

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-9259/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9262 Prep Batch: 9259

Diesel Range Organics (DRO) 

(C10-C25)

67.1 62.6 mg/Kg 93 50 - 150

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Residual Range Organics (RRO) 

(C25-C36)

66.8 61.8 mg/Kg 92 50 - 150

o-Terphenyl 50 - 150

Surrogate

95

LCS LCS

Qualifier Limits%Recovery

97n-Triacontane-d62 50 - 150

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 590-9259/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9262 Prep Batch: 9259

Diesel Range Organics (DRO) 

(C10-C25)

67.1 61.3 mg/Kg 91 50 - 150 2 25

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Residual Range Organics (RRO) 

(C25-C36)

66.8 62.8 mg/Kg 94 50 - 150 2 25

o-Terphenyl 50 - 150

Surrogate

95

LCSD LCSD

Qualifier Limits%Recovery

98n-Triacontane-d62 50 - 150

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 590-9179/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9243 Prep Batch: 9179

RL MDL

Lead ND 1.3 mg/Kg 10/19/16 13:35 10/21/16 17:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

TestAmerica Spokane
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QC Sample Results
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 590-9179/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 9243 Prep Batch: 9179

Lead 50.0 51.1 mg/Kg 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

TestAmerica Spokane
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4761-1

Project/Site: Tiger Oil - North 1st

Client Sample ID: N1MW-8 (12-12.5):101716 Lab Sample ID: 590-4761-1
Matrix: SolidDate Collected: 10/17/16 11:15

Date Received: 10/19/16 09:20

Analysis Moisture EAF10/19/16 14:131 TAL SPK9186

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: N1MW-8 (12-12.5):101716 Lab Sample ID: 590-4761-1
Matrix: SolidDate Collected: 10/17/16 11:15

Percent Solids: 92.1Date Received: 10/19/16 09:20

Prep 5035 MRS10/19/16 12:48 TAL SPK9178

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 7.154 g 5 mL

Analysis 8260C 1 9182 10/20/16 01:10 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 9178 10/19/16 12:48 MRS TAL SPKTotal/NA 7.154 g 5 mL

Analysis NWTPH-Gx 1 9183 10/20/16 01:10 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 9216 10/21/16 09:45 EAF TAL SPKTotal/NA 15.30 g 2 mL

Analysis 8270D SIM 1 9214 10/21/16 15:45 NMI TAL SPKTotal/NA

Prep 3550C 9259 10/25/16 08:02 NMI TAL SPKTotal/NA 15.48 g 5 mL

Analysis NWTPH-Dx 1 9262 10/25/16 11:27 NMI TAL SPKTotal/NA

Prep 3050B 9179 10/19/16 13:35 JSP TAL SPKTotal/NA 1.10 g 50 mL

Analysis 6010C 5 9327 10/27/16 16:52 JSP TAL SPKTotal/NA

Client Sample ID: N1MW-8 (15-15.5):101716 Lab Sample ID: 590-4761-2
Matrix: SolidDate Collected: 10/17/16 11:12

Date Received: 10/19/16 09:20

Analysis Moisture EAF10/19/16 14:131 TAL SPK9186

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: N1MW-8 (15-15.5):101716 Lab Sample ID: 590-4761-2
Matrix: SolidDate Collected: 10/17/16 11:12

Percent Solids: 90.1Date Received: 10/19/16 09:20

Prep 5035 MRS10/19/16 12:48 TAL SPK9178

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5.723 g 5 mL

Analysis 8260C 1 9182 10/20/16 01:32 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 9178 10/19/16 12:48 MRS TAL SPKTotal/NA 5.723 g 5 mL

Analysis 8260C 20 9198 10/20/16 14:13 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 9178 10/19/16 12:48 MRS TAL SPKTotal/NA 5.723 g 5 mL

Analysis NWTPH-Gx 20 9199 10/20/16 14:13 CBW TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 9216 10/21/16 09:45 EAF TAL SPKTotal/NA 15.08 g 2 mL

Analysis 8270D SIM 1 9214 10/21/16 16:11 NMI TAL SPKTotal/NA

Prep 3550C 9216 10/21/16 09:45 EAF TAL SPKTotal/NA 15.08 g 2 mL

Analysis 8270D SIM 10 9260 10/25/16 15:12 NMI TAL SPKTotal/NA

Prep 3550C 9259 10/25/16 08:02 NMI TAL SPKTotal/NA 15.08 g 5 mL

Analysis NWTPH-Dx 1 9262 10/25/16 11:46 NMI TAL SPKTotal/NA

Prep 3050B 9179 10/19/16 13:35 JSP TAL SPKTotal/NA 1.02 g 50 mL
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4761-1

Project/Site: Tiger Oil - North 1st

Client Sample ID: N1MW-8 (15-15.5):101716 Lab Sample ID: 590-4761-2
Matrix: SolidDate Collected: 10/17/16 11:12

Percent Solids: 90.1Date Received: 10/19/16 09:20

Analysis 6010C JSP10/27/16 16:565 TAL SPK9327

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: N1MW-6 (12.5-13):101716 Lab Sample ID: 590-4761-3
Matrix: SolidDate Collected: 10/17/16 14:30

Date Received: 10/19/16 09:20

Analysis Moisture EAF10/19/16 14:131 TAL SPK9186

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: N1MW-6 (12.5-13):101716 Lab Sample ID: 590-4761-3
Matrix: SolidDate Collected: 10/17/16 14:30

Percent Solids: 91.9Date Received: 10/19/16 09:20

Prep 5035 MRS10/19/16 12:48 TAL SPK9178

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 6.271 g 5 mL

Analysis 8260C 1 9182 10/20/16 01:54 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 9178 10/19/16 12:48 MRS TAL SPKTotal/NA 6.271 g 5 mL

Analysis 8260C 10 9198 10/20/16 14:35 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 9178 10/19/16 12:48 MRS TAL SPKTotal/NA 6.271 g 5 mL

Analysis NWTPH-Gx 10 9199 10/20/16 14:35 CBW TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 9216 10/21/16 09:45 EAF TAL SPKTotal/NA 15.44 g 2 mL

Analysis 8270D SIM 1 9214 10/21/16 16:38 NMI TAL SPKTotal/NA

Prep 3550C 9259 10/25/16 08:02 NMI TAL SPKTotal/NA 15.12 g 5 mL

Analysis NWTPH-Dx 1 9262 10/25/16 12:17 NMI TAL SPKTotal/NA

Prep 3050B 9179 10/19/16 13:35 JSP TAL SPKTotal/NA 1.03 g 50 mL

Analysis 6010C 5 9327 10/27/16 16:59 JSP TAL SPKTotal/NA

Client Sample ID: N1MW-7 (15-15.5):101816 Lab Sample ID: 590-4761-4
Matrix: SolidDate Collected: 10/18/16 09:05

Date Received: 10/19/16 09:20

Analysis Moisture EAF10/19/16 14:131 TAL SPK9186

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Client Sample ID: N1MW-7 (15-15.5):101816 Lab Sample ID: 590-4761-4
Matrix: SolidDate Collected: 10/18/16 09:05

Percent Solids: 86.5Date Received: 10/19/16 09:20

Prep 5035 MRS10/19/16 12:48 TAL SPK9178

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 7.277 g 5 mL

Analysis 8260C 1 9182 10/20/16 02:16 MRS TAL SPKTotal/NA 0.86 mL 43 mL

Prep 5035 9178 10/19/16 12:48 MRS TAL SPKTotal/NA 7.277 g 5 mL

Analysis 8260C 50 9198 10/20/16 14:56 MRS TAL SPKTotal/NA 0.86 mL 43 mL
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Lab Chronicle
Client: GeoEngineers Inc TestAmerica Job ID: 590-4761-1

Project/Site: Tiger Oil - North 1st

Prep 5035 MRS10/19/16 12:48 TAL SPK9178

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 7.277 g 5 mL

Analysis NWTPH-Gx 50 9199 10/20/16 14:56 CBW TAL SPKTotal/NA 0.86 mL 43 mL

Prep 3550C 9216 10/21/16 09:45 EAF TAL SPKTotal/NA 15.58 g 2 mL

Analysis 8270D SIM 1 9214 10/21/16 17:04 NMI TAL SPKTotal/NA

Prep 3550C 9259 10/25/16 08:02 NMI TAL SPKTotal/NA 15.99 g 5 mL

Analysis NWTPH-Dx 1 9262 10/25/16 12:35 NMI TAL SPKTotal/NA

Prep 3050B 9179 10/19/16 13:35 JSP TAL SPKTotal/NA 1.09 g 50 mL

Analysis 6010C 5 9327 10/27/16 17:02 JSP TAL SPKTotal/NA

Laboratory References:

TAL SPK = TestAmerica Spokane, 11922 East 1st Ave, Spokane, WA 99206, TEL (509)924-9200
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Certification Summary
Client: GeoEngineers Inc TestAmerica Job ID: 590-4761-1

Project/Site: Tiger Oil - North 1st

Laboratory: TestAmerica Spokane
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Alaska (UST) UST-07110State Program 10-31-16

Washington State Program 10 C569 01-06-17

TestAmerica Spokane
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Method Summary
TestAmerica Job ID: 590-4761-1Client: GeoEngineers Inc

Project/Site: Tiger Oil - North 1st

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL SPK

NWTPHNWTPH-Gx Northwest - Volatile Petroleum Products (GC/MS) TAL SPK

SW8468270D SIM Semivolatile Organic Compounds (GC/MS SIM) TAL SPK

NWTPHNWTPH-Dx Northwest - Semi-Volatile Petroleum Products (GC) TAL SPK

SW8466010C Metals (ICP) TAL SPK

EPAMoisture Percent Moisture TAL SPK

Protocol References:

EPA = US Environmental Protection Agency

NWTPH = Northwest Total Petroleum Hydrocarbon

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SPK = TestAmerica Spokane, 11922 East 1st Ave, Spokane, WA 99206, TEL (509)924-9200

TestAmerica Spokane
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Login Sample Receipt Checklist

Client: GeoEngineers Inc Job Number: 590-4761-1

Login Number: 4761

Question Answer Comment

Creator: Kratz, Sheila J

List Source: TestAmerica Spokane

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 

HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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APPENDIX H 
Terrestrial Ecological Evaluation Form 

 



 1 
ECY 090-300 (07/2015) To request ADA accommodation including materials in a format for the visually impaired, call Ecology Toxic Cleanup Program  
360-407-7170. Persons with impaired hearing may call Washington Relay Service at 711.  Persons with speech disability may call TTY at 877-833-6341. 

 Voluntary Cleanup Program 
Washington State Department of Ecology 

Toxics Cleanup Program 
 

TERRESTRIAL ECOLOGICAL EVALUATION FORM 
 
Under the Model Toxics Control Act (MTCA), a terrestrial ecological evaluation is necessary if 
hazardous substances are released into the soils at a Site.  In the event of such a release, you must 
take one of the following three actions as part of your investigation and cleanup of the Site: 

1. Document an exclusion from further evaluation using the criteria in WAC 173-340-7491. 
2. Conduct a simplified evaluation as set forth in WAC 173-340-7492. 
3. Conduct a site-specific evaluation as set forth in WAC 173-340-7493. 

When requesting a written opinion under the Voluntary Cleanup Program (VCP), you must complete 
this form and submit it to the Department of Ecology (Ecology).  The form documents the type and 
results of your evaluation.   

Completion of this form is not sufficient to document your evaluation.  You still need to 
document your analysis and the basis for your conclusion in your cleanup plan or report.  

If you have questions about how to conduct a terrestrial ecological evaluation, please contact the 
Ecology site manager assigned to your Site.  For additional guidance, please refer to 
www.ecy.wa.gov/programs/tcp/policies/terrestrial/TEEHome.htm. 
 
Step 1: IDENTIFY HAZARDOUS WASTE SITE 

Please identify below the hazardous waste site for which you are documenting an evaluation. 

Facility/Site Name:       

Facility/Site Address:       

Facility/Site No:       VCP Project No.:       

 
Step 2: IDENTIFY EVALUATOR 

Please identify below the person who conducted the evaluation and their contact information. 

Name:       Title:       

Organization:       

Mailing address:       

City:       State:       Zip code:       

Phone:       Fax:       E-mail:       

  



 2 
ECY 090-300 (07/2015) To request ADA accommodation including materials in a format for the visually impaired, call Ecology Toxic Cleanup Program  
360-407-7170. Persons with impaired hearing may call Washington Relay Service at 711.  Persons with speech disability may call TTY at 877-833-6341. 

Step 3: DOCUMENT EVALUATION TYPE AND RESULTS 

A.  Exclusion from further evaluation. 

1.  Does the Site qualify for an exclusion from further evaluation? 

  Yes If you answered “YES,” then answer Question 2. 

  No or 
Unknown If you answered “NO” or “UKNOWN,” then skip to Step 3B of this form. 

2.  What is the basis for the exclusion?  Check all that apply. Then skip to Step 4 of this form. 

Point of Compliance: WAC 173-340-7491(1)(a) 

 All soil contamination is, or will be,* at least 15 feet below the surface.  

   
All soil contamination is, or will be,* at least 6 feet below the surface (or alternative 
depth if approved by Ecology), and institutional controls are used to manage 
remaining contamination. 

Barriers to Exposure: WAC 173-340-7491(1)(b) 

   
All contaminated soil, is or will be,* covered by physical barriers (such as buildings or 
paved roads) that prevent exposure to plants and wildlife, and institutional controls 
are used to manage remaining contamination. 

Undeveloped Land: WAC 173-340-7491(1)(c) 

   

There is less than 0.25 acres of contiguous# undeveloped± land on or within 500 feet 
of any area of the Site and any of the following chemicals is present: chlorinated 
dioxins or furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin, 
endosulfan, endrin, heptachlor, heptachlor epoxide, benzene hexachloride, 
toxaphene, hexachlorobenzene, pentachlorophenol, or pentachlorobenzene. 

   For sites not containing any of the chemicals mentioned above, there is less than 1.5 
acres of contiguous# undeveloped± land on or within 500 feet of any area of the Site. 

Background Concentrations: WAC 173-340-7491(1)(d) 

   Concentrations of hazardous substances in soil do not exceed natural background levels 
as described in WAC 173-340-200 and 173-340-709. 

 
*  An exclusion based on future land use must have a completion date for future development that is 
acceptable to Ecology. 
±  “Undeveloped land” is land that is not covered by building, roads, paved areas, or other barriers that would 
prevent wildlife from feeding on plants, earthworms, insects, or other food in or on the soil. 
#  “Contiguous” undeveloped land is an area of undeveloped land that is not divided into smaller areas of 
highways, extensive paving, or similar structures that are likely to reduce the potential use of the overall area 
by wildlife. 
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B.  Simplified evaluation. 

1.  Does the Site qualify for a simplified evaluation? 

  Yes If you answered “YES,” then answer Question 2 below.   
  No or 

Unknown If you answered “NO” or “UNKNOWN,” then skip to Step 3C of this form. 

2.  Did you conduct a simplified evaluation? 

  Yes If you answered “YES,” then answer Question 3 below.   

  No If you answered “NO,” then skip to Step 3C of this form. 

3.  Was further evaluation necessary? 

  Yes If you answered “YES,” then answer Question 4 below.   

  No If you answered “NO,” then answer Question 5 below.   

4.  If further evaluation was necessary, what did you do? 

   Used the concentrations listed in Table 749-2 as cleanup levels.  If so, then skip to 
Step 4 of this form.  

   Conducted a site-specific evaluation.  If so, then skip to Step 3C of this form. 

5.  If no further evaluation was necessary, what was the reason?  Check all that apply. Then skip 
to Step 4 of this form. 
Exposure Analysis: WAC 173-340-7492(2)(a) 

 Area of soil contamination at the Site is not more than 350 square feet.  

   Current or planned land use makes wildlife exposure unlikely.  Used Table 749-1. 

Pathway Analysis: WAC 173-340-7492(2)(b) 
   No potential exposure pathways from soil contamination to ecological receptors.  

Contaminant Analysis: WAC 173-340-7492(2)(c) 

   No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at 
concentrations that exceed the values listed in Table 749-2. 

   
No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or 
alternative depth if approved by Ecology) at concentrations that exceed the values 
listed in Table 749-2, and institutional controls are used to manage remaining 
contamination. 

   
No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at 
concentrations likely to be toxic or have the potential to bioaccumulate as determined 
using Ecology-approved bioassays. 

   
No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or 
alternative depth if approved by Ecology) at concentrations likely to be toxic or have 
the potential to bioaccumulate as determined using Ecology-approved bioassays, and 
institutional controls are used to manage remaining contamination. 
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C.  Site-specific evaluation.  A site-specific evaluation process consists of two parts: (1) formulating 

the problem, and (2) selecting the methods for addressing the identified problem.  Both steps 
require consultation with and approval by Ecology.  See WAC 173-340-7493(1)(c). 

1.  Was there a problem?  See WAC 173-340-7493(2). 

  Yes If you answered “YES,” then answer Question 2 below.   

  No If you answered “NO,” then identify the reason here and then skip to Question 5 
below: 

   No issues were identified during the problem formulation step.  

   While issues were identified, those issues were addressed by the 
cleanup actions for protecting human health. 

2.  What did you do to resolve the problem?  See WAC 173-340-7493(3). 

   Used the concentrations listed in Table 749-3 as cleanup levels.  If so, then skip to 
Question 5 below.  

   Used one or more of the methods listed in WAC 173-340-7493(3) to evaluate and 
address the identified problem.  If so, then answer Questions 3 and 4 below. 

3.  If you conducted further site-specific evaluations, what methods did you use?   
Check all that apply. See WAC 173-340-7493(3). 

   Literature surveys.   

   Soil bioassays.  

   Wildlife exposure model.  

   Biomarkers.  

   Site-specific field studies.  

   Weight of evidence.  

   Other methods approved by Ecology.  If so, please specify:        

4.  What was the result of those evaluations? 

   Confirmed there was no problem.  

   Confirmed there was a problem and established site-specific cleanup levels. 

5.   Have you already obtained Ecology’s approval of both your problem formulation and 
problem resolution steps? 

  Yes If so, please identify the Ecology staff who approved those steps:        

  No  
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Step 4: SUBMITTAL 

Please mail your completed form to the Ecology site manager assigned to your Site.  If a site 
manager has not yet been assigned, please mail your completed form to the Ecology regional 
office for the County in which your Site is located. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Northwest Region: 
Attn: VCP Coordinator 

3190 160th Ave. SE 
Bellevue, WA 98008-5452 

Central Region: 
Attn: VCP Coordinator 
1250 West Alder St. 

Union Gap, WA 98903-0009 
Southwest Region: 

Attn: VCP Coordinator 
P.O. Box 47775 

Olympia, WA 98504-7775 

Eastern Region: 
Attn: VCP Coordinator 

N. 4601 Monroe 
Spokane WA  99205-1295 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

Table 749-1  

Simplified Terrestrial Ecological Evaluation-Exposure Analysis Procedure 

Estimate the area of contiguous (connected) undeveloped land on the site or within 500 feet of any 
area of the site to the nearest 1/2 acre (1/4 acre if the area is less than 0.5 acre).   
1) From the table below, find the number of points corresponding to the area and 
enter this number in the field to the right.    

Area (acres)         Points
0.25 or less                4

0.5                          5
1.0                          6
1.5                          7
2.0                          8
2.5                          9
3.0                        10
3.5                        11
4.0 or more           12

   

2) Is this an industrial or commercial property?  If yes, enter a score of 3.  If no, enter 
a score of 1    

3)a  Enter a score in the box to the right for the habitat quality of the site, using the 
following rating systemb.   High=1,   Intermediate=2,   Low=3    

4)  Is the undeveloped land likely to attract wildlife?  If yes, enter a score of 1 in the 
box to the right.  If no, enter a score of 2.c    

5) Are there any of the following soil contaminants present:  Chlorinated 
dioxins/furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin, 
endosulfan, endrin, heptachlor, benzene hexachloride, toxaphene, hexachlorobenzene, 
pentachlorophenol, pentachlorobenzene?  If yes, enter a score of 1 in the box to the 
right.  If no, enter a score of 4. 

   

6)  Add the numbers in the boxes on lines 2-5 and enter this number in the box to the 
right.  If this number is larger than the number in the box on line 1, the simplified 
evaluation may be ended. 

   

Notes for Table 749-1 

a   It is expected that this habitat evaluation will be undertaken by an experienced field biologist.  If 
this is not the case, enter a conservative score of (1) for questions 3 and 4. 

b  Habitat rating system. Rate the quality of the habitat as high, intermediate or low based on your 
professional judgment as a field biologist.  The following are suggested factors to consider in 
making this evaluation:  

Low:  Early successional vegetative stands; vegetation predominantly noxious, 
nonnative, exotic plant species or weeds.  Areas severely disturbed by human 
activity, including intensively cultivated croplands.  Areas isolated from other 
habitat used by wildlife. 
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High: Area is ecologically significant for one or more of the following reasons:  
Late-successional native plant communities present; relatively high species 
diversity; used by an uncommon or rare species; priority habitat (as defined by the 
Washington Department of fish and Wildlife); part of a larger area of habitat where 
size or fragmentation may be important for the retention of some species. 

Intermediate: Area does not rate as either high or low. 

c  Indicate "yes" if the area attracts wildlife or is likely to do so.  Examples:  Birds frequently visit 
the area to feed; evidence of high use b mammals (tracks, scat, etc.); habitat "island" in an 
industrial area; unusual features of an area that make it important for feeding animals; heavy use 
during seasonal migrations. 

[Area Calculation Aid] [Aerial Photo with Area Designations] [TEE Table 749-1] [Index of 
Tables]    

[Exclusions Main] [TEE Definitions] [Simplified or Site-Specific?] [Simplified Ecological 
Evaluation] [Site-Specific Ecological Evaluation] [WAC 173-340-7493]   

[TEE Home]  

  





Have we delivered World Class Client Service? 

Please let us know by visiting www.geoengineers.com/feedback.  
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