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Executive Summary 

TerraGraphics Environmental Engineering, Inc. (TerraGraphics) teamed with Hart Crowser Inc. 
(Hart Crowser)—under contract with the Washington State Department of Ecology (Ecology)—
to identify and evaluate the extent of petroleum impacted groundwater at the Former Tiger Oil 
(hereinafter, referred to as the “Site”), located at the intersection of S. 24th Ave. and W. Nob Hill 
Blvd. in Yakima, Washington (Figure 1).  Groundwater sample results were compared to the 
Model Toxics Control Act (MTCA) Method A Cleanup Levels (Tables 720-1).  This document 
summarizes field activities and analytical data collected, and provides recommendations. 

Site History 

An estimated 20,000 gallons of gasoline was released at the Site between about 1983 and 1985.  
Several interim actions have occurred and enforcement actions issued, culminating in a Consent 
Decree between Tiger Oil Corporation and Ecology in 2004.  The last observation and sampling 
event at the Site occurred in January 2010, though groundwater samples have not been collected 
and analyzed from most wells since 2003-2004.  In 2013, TerraGraphics and Hart Crowser were 
contracted by Ecology to collect groundwater samples from a select group of groundwater 
monitoring wells at the Site and evaluate the extent of petroleum impacted groundwater.  
Sampling was conducted in accordance with Ecology’s Sampling Analysis Plan and Quality 
Assurance Project Plan (SAP/QAPP) (Ecology, 2013). 

Groundwater Quality 

Groundwater samples were collected at 17 locations on April 2 and 3, 2013.  At least one of the 
analytes in 7 of the 17 samples was at or above the respective MTCA Method A Cleanup Levels.  
Table 1 summarizes those samples above the reporting limit (expressed in micrograms per liter 
[µg/L]).  Samples above the MTCA Method A Cleanup Levels included: 

 KMW-16 
o benzene = 5.5 µg/L, Cleanup Level = 5 µg/L. 

 MWG-3 
o benzene = 600 µg/L, Cleanup Level = 5 µg/L. 

 S-2 
o benzene = 3,100 µg/L, Cleanup Level = 5 µg/L. 
o Gasoline Range Organics (GRO) = 3,900 µg/L, Cleanup Level = 800 µg/L. 

 MW-13 
o GRO = 1,800 µg/L, Cleanup Level = 800 µg/L. 

 KMW-7 
o benzene = 6.0 µg/L, Cleanup Level = 5 µg/L. 

 MW-9 
o benzene = 25 µg/L, Cleanup Level = 5 µg/L. 
o GRO = 6,000 µg/L, Cleanup Level = 800 µg/L. 

 KMW-22 
o benzene = 4,900 µg/L, Cleanup Level = 5 µg/L. 
o ethylbenzene = 2,500 µg/L, Cleanup Level = 700 µg/L. 
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o total xylenes = 5,400 µg/L, Cleanup Level = 1,000 µg/L. 
o GRO = 34,000 µg/L, Cleanup Level = 800 µg/L. 

 KMW-6 
o benzene = 5.8 µg/L, Cleanup Level = 5 µg/L.  

Light Non-Aqueous Phase Liquid  

Light Non-Aqueous Phase Liquid (LNAPL) was measured at four groundwater monitoring wells 
and samples were not collected as a result (MW-11, MW-15, MW-7, and MW-8).  LNAPL 
thickness varied from 0.01 feet (ft) at MW-15 and MW-8 to 2.34 ft at MW-7.  LNAPL was 
encountered at KMW-20 after the well was purged in preparation for sampling.  As a result, the 
LNAPL thickness was not measured and a groundwater sample was not collected.  In addition, a 
heavy sheen was observed during purging at wells MW-9, MW-13 and KMW-22 where it had 
not been detected during initial gauging. 

Summary  

This investigation confirmed that petroleum-impacted groundwater above the MTCA Method A 
Cleanup Levels is present at the Site and at downgradient locations.  In addition, LNAPL still 
remains at the Site in spite of historical remediation efforts. 

Based on the available information and Property-specific data collected, TerraGraphics 
concludes the following: 

 Groundwater does not appear to be impacted upgradient of KMW-8. 

 Petroleum-impacted groundwater above the MTCA A Cleanup Levels is present at the 
Tiger Oil Property and downgradient to at least KMW-16.   

 All monitoring wells, with the exception of KMW-24, do not meet well construction 
standards.  
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Section 1.0 Introduction 

The information and background provided below was provided by Ecology in the form of a 
SAP/QAPP entitled: SAP/QAPP for Tiger Oil Site Sampling, March 2013 (Ecology 2013).  
Tiger Oil Corporation (New Tiger) is the current owner of the Site, which is located at 2312 W. 
Nob Hill Boulevard in Yakima, WA.  New Tiger’s property was previously owned by Tiger Oil 
Company.  In 1982, when the property was still owned by Tiger Oil Company, there was a 
release of approximately 20,000 gallons of fuel from piping and lines connected to underground 
fuel storage tanks.  Initial recovery and remediation began at the Site between 1982 and 1985.  
New Tiger purchased the Site around October 1987.  Between October of 1987 and 2001, the 
Site was an Exxon Service Station and convenience store known as “Tiger Mart.”  New Tiger 
ceased commercial operations at the Site in 2001.   

In 1989, free petroleum product was discovered in monitoring wells MW-9, MW-11, MW-13, 
and MW15.  In November of 1990, New Tiger began recovery of free product through bailing.  
In September of 1994, Ecology issued an enforcement order to New Tiger, Tiger Oil Company, 
Federated Insurance Company, and M&E Company (potentially liable persons [PLPs]), requiring 
installation of a free product recovery system designed to prevent contaminant migration into the 
drainage and irrigation district (DID) line offsite, and collect free product, contaminated 
groundwater, and contaminated soil vapors.  

An interim remedial system consisting of a soil vapor extraction (SVE) and groundwater 
extraction (GWE) system commenced operation in August of 1995.  The system consisted of two 
trenches fitted with vacuum equipment designed to extract groundwater and soil vapors from the 
subsurface and transport them to an onsite treatment facility.  The treated water was discharged 
into the municipal sanitary sewer system, and the soil vapors were vented to the atmosphere.  
Although the interim remediation system appeared to be effective, it was limited in its scope.  
While the system appeared to be adequate for remediating the subsurface of portions of the 
adjacent Safeway parking lot, it did not target the areas where free product was present on the 
Tiger Oil Property.  Since the interim remedial system did not adequately remove free product 
from the Tiger Oil Property, it was not approved as a final cleanup action.  Groundwater 
sampling was conducted at the Property from July 1992 through January 2010, with most of this 
sampling work occurring on a quarterly basis.  During this time, sampling was limited to the the 
conditional point of compliance (CPOC) wells; however, some other wells were gauged for 
LNAPL but were not sampled for groundwater analysis. 

In September of 1998, Ecology issued another enforcement order to all PLPs requiring the 
planning and implementation of a final cleanup action for the Site.  In 2004, New Tiger and 
Ecology entered into a Consent Decree to provide for remedial action at the Site.   

In 2013, TerraGraphics and Hart Crowser were contracted by Ecology to collect groundwater 
samples from a select group of groundwater monitoring wells at the Site and evaluate the extent 
of petroleum impacted groundwater. 
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Section 2.0 Field Activities and Methodology 

In general, sampling procedures followed the SAP/QAPP developed by Ecology (Ecology, 2013) 
except for the following changes: 

 Proposed sample location S-1 was replaced by sample location MW-13.  TerraGraphics 
and Ecology staff determined that the quality of the data collected from S-1 would be 
potentially influenced by surface drainage (no lid and no cap) and the presence of debris 
in the well. 

 Proposed sample locations KMW-12 and S-10 could not be located and were therefore 
not sampled. 

 Proposed sample location DID#15 is a manhole access point to the Yakima Irrigation 
District return line (formerly named drainage and irrigation district).  Field observations 
showed a lack of heavy groundwater contamination and the absence of LNAPL in the 
vicinity of this line.  Therefore, historical issues related to the line flow were not a 
concern for the purposes of this study. 

Field activities were conducted on April 1, 2, and 3, 2013, and are described in the following 
sections. 

2.1 Well Condition Survey 

On April 1, 2013, TerraGraphics, Ecology, and Freestone Environmental Services (New Tiger’s 
consultant) staff examined the condition of several groundwater monitoring wells at the 
Property.  Well conditions were examined for integrity and evaluated based on the Minimum 
Standards for Construction and Maintenance of Wells (WAC 173-160).  The following 
characteristics were recorded: functional monument, functional gasket, working lock, working 
compression plug, and functional bolts.  The results are discussed in Section 3.1 and are 
summarized in Table 3.   

2.2 Groundwater Elevations 

Depth to water was measured at each groundwater monitoring well from the north side of the top 
of casing (TOC) using a Solinst interface probe on April 2, 2013.  Depth to water was recorded 
on the groundwater sampling sheet (Appendix A).  The TOC of each monitoring well was 
surveyed by a Washington State licensed surveyor on April 2, 2013.  PLSA Engineering and 
Surveying surveyed the wells in NAVD88 datum in the State Plane South Projection (Appendix 
B).  Groundwater elevations were calculated by subtracting the depth to water from the TOC 
elevation.  Groundwater elevations are expressed in feet above mean sea level (famsl).   

2.3 Groundwater Sampling 

Groundwater samples were collected using low-flow methods (via peristaltic pump) until 
groundwater quality stabilized (pH, conductivity, temperature, dissolved oxygen, and 
oxidation/reduction potential) (Table 2 and Appendix A).  These parameters provide information 
on the water chemistry and were used as stabilization criteria.  The stabilization criteria were 
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used to indicate that the well had been sufficiently purged and that the extracted groundwater 
was representative of the groundwater from the aquifer.  New peristaltic tubing was used to 
collect water from each groundwater monitoring well.   

Seventeen groundwater samples (plus two duplicates), were collected on April 2, and 3, 2013.  
Samples were labeled and placed in a cooler on ice for transportation to Test America, along 
with the chain-of-custody documentation.  Samples were analyzed for benzene, toluene, 
ethylbenzene, and total xylenes (BTEX) by U.S. Environmental Protection Agency (USEPA) 
Method 8021 (USEPA, 1996); and for GRO, by NWTPH-Gx using Ecology’s Analytical 
Methods for Petroleum Hydrocarbons (Ecology, 1997).  Complete laboratory data sheets and 
chain-of-custody documentation are included as Appendix D.  

Data from MW-13 and MW-9 are qualified as estimates due to low recharge during pre-sampling 
purge.  

Section 3.0 Results 

The data quality objectives as set forth in the SAP/QAPP (Ecology, 2013) have been achieved.  
As a result, no data were rejected and the final completeness of the study was assessed at 100%.  
The following sections summarize the soil and groundwater analytical results. 

3.1 Well Condition Survey 

Of the 24 wells that were examined for integrity and functionality, only one met the minimum 
standards (Table 3).  Most of the well monument lids were ineffective at preventing surface 
runoff from entering the well-head space (lack of a lid, no gasket, rests below grade).  In 
addition, many of the wells were lacking an effective compression plug and/or lock.  Although 
well monuments should be constructed to keep all liquids and solids from entering the well-head 
space, in the absence of an effective gasket, lid, and compression plug, drainage from the well-
head space is desired.  In at least five cases standing water was observed in the well-head space.    

3.2 Groundwater Elevations and Contaminant Distribution  

Groundwater elevations ranged from 1,069.20 famsl at KMW-14 to 1,079.09 famsl at KMW-8 
(Table 2).  In general, groundwater flow at the Property is toward the southeast at calculated 
gradient of 0.0229 ft/ft (Figure 2).  However, the gradient is much shallower at locations near the 
Former Tiger Oil building.  The calculated gradient between wells KMW-8 and the contour near 
S-2, KMW-10, and MW-13 is 0.0085 ft/ft.  The distribution and lateral extent of petroleum 
impacted groundwater is consistent with the calculated groundwater flow direction in that 
upgradient wells are un-impacted, wells immediately downgradient of the LNAPL plume are 
greatly impacted, and further downgradient wells are less impacted. 

LNAPL was measured at four groundwater monitoring wells (MW-11, MW-15, MW-7, and 
MW-8).  LNAPL thickness varied from 0.01 ft MW-15 and MW-8 to 2.34 ft at MW-7.  LNAPL 
was also encountered at KMW-20 after the well was purged in preparation for sampling.  As a 
result, the LNAPL thickness was not measured and a groundwater sample was not collected.  
The approximate extent of the LNAPL plume is displayed in Figure 3.  In addition, the 
approximate extent of the dissolved phase plume is displayed in Figure 3.  The extent of 
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petroleum impacted groundwater was not defined further downgradient beyond the extent of 
monitoring well KMW-16.  

3.3 Quality Assurance/Quality Control 

Laboratory data validation and verification was reconciled with the measurement quality 
objectives identified in the SAP/QAPP (Ecology, 2013).  A summary of the data quality 
assurance/quality control (QA/QC) review for the groundwater samples submitted for laboratory 
analysis analyzed by TestAmerica is provided in the QA/QC Memorandum in Appendix C. 

The samples were analyzed for one or more of the following: gasoline by Ecology method 
NWTPH-Gx; BTEX by USEPA Method 8021B; and following analysis, the laboratory 
reanalyzed two samples for confirmation of benzene by USEPA Method 8260B.  Data from 
MW-13 and MW-9 are qualified as estimates due to low recharge during pre-sampling purge.  
No results were rejected during the internal data validation and verification; therefore, none are 
categorized as unusable.   

3.4 Groundwater Sample Analysis 

At least one of the analytes in 7 of the 17 samples was at or above the respective MTCA Method 
A Cleanup Levels.  Table 1 summarizes those samples above the reporting limit (expressed in 
µg/L).  Samples above the MTCA Method A Cleanup Levels included: 

 KMW-16 
o benzene = 5.5 µg/L, Cleanup Level = 5 µg/L. 

 MWG-3 
o benzene = 600 µg/L, Cleanup Level = 5 µg/L. 

 S-2 
o benzene = 3,100 µg/L, Cleanup Level = 5 µg/L. 
o GRO = 3,900 µg/L, Cleanup Level = 800 µg/L. 

 MW-13 
o GRO = 1,800 µg/L, Cleanup Level = 800 µg/L. 

 KMW-7 
o benzene = 6.0 µg/L, Cleanup Level = 5 µg/L. 

 MW-9 
o benzene = 25 µg/L, Cleanup Level = 5 µg/L. 
o GRO = 6,000 µg/L, Cleanup Level = 800 µg/L. 

 KWM-22 
o benzene = 4,900 µg/L, Cleanup Level = 5 µg/L. 
o ethylbenzene = 2,500 µg/L, Cleanup Level = 700 µg/L. 
o total xylenes = 5,400 µg/L, Cleanup Level = 1,000 µg/L. 
o GRO = 34,000 µg/L, Cleanup Level = 800 µg/L. 

 KMW-6 
o benzene = 5.8 µg/L, Cleanup Level = 5 µg/L.  
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Section 4.0 Summary and Conclusions 

This groundwater sampling event determined that petroleum contamination including LNAPL is 
present at the Tiger Oil Property and downgradient locations (or portions of the Site on other 
properties).  Some concentrations above the MTCA Method A Cleanup levels are present at the 
Site.  In addition the LNAPL plume as thick as 2.34 ft is present at the Tiger Site in spite of 
historical remediation efforts— an SVE and GWE systems was installed in 1995 and analysis 
from this system ceased in January 2010.  Groundwater flows toward the southeast at a 
calculated gradient of 0.0229 ft/ft.   

Based on the available information and Property-specific data collected, TerraGraphics 
concludes the following: 

 Groundwater does not appear to be impacted upgradient of KMW-8. 

 Petroleum-impacted groundwater above the MTCA A Cleanup Levels is present at the 
Tiger Oil Property and downgradient to at least KMW-16.   

 All monitoring wells, with the exception of KMW-24, do not meet well construction 
standards.   
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Table 1
Groundwater Analytical Results (µg/L)

Tiger Oil
Yakimam, Washington

Depth to Water 
(ft. bgs)

Top of 
Casing 

Elevation 
(ft.) Benzene Toluene Ethylbenzene

m-Xylene & p-
Xylene o-Xylene Total Xylenes GRO

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

KMW-15 4/2/2013 11.74 1,083.54 1,071.80 < 0.10 U < 0.5 U < 0.10 U < 1.0 U < 0.20 < 1.0 U 15 T

KMW-16 4/2/2013 11.38 1,083.27 1,071.89 5.5 < 0.10 U 5.4 4.7 0.33 T 5.0 250

KMW-14 4/2/2013 13.20 1,082.40 1,069.20 2.5 < 0.10 U < 0.10 U < 1.0 U < 0.20 < 1.0 U 130

MWG-1 4/2/2013 9.85 1,083.98 1,074.13 < 0.10 U < 0.10 U < 0.10 U < 0.20 U < 0.20 < 0.20 U 19 T

KMW-5 4/2/2013 9.45 1,082.85 1,073.40 < 0.10 U < 0.10 U < 0.10 U < 0.20 U < 0.20 < 0.20 U 15 T

MWF-3 (MWG-3) 4/2/2013 7.90 1,084.15 1,076.25 600 7.7 53 23 7.2 30 470

KMW-18 4/3/2013 9.59 1,085.34 1,075.75 < 0.10 U < 0.10 U < 0.10 U < 0.20 U < 0.20 < 0.20 U 34 T

KMW-24 4/3/2013 10.03 1,087.47 1,077.44 < 0.10 U < 0.10 U < 0.10 U < 0.20 U < 0.20 < 0.20 U < 10 U

S-2 4/3/2013 8.60 1,085.74 1,077.14 3,100 18 660 230 4.5 240 3,900

KMW-8 4/3/2013 13.29 1,092.38 1,079.09 < 0.10 U < 0.10 U < 0.10 U < 0.20 U < 0.20 < 0.20 U < 50 U

KMW-10 4/3/2013 13.25 1,090.63 1,077.38 < 0.10 U < 0.10 U < 0.10 U < 0.20 U < 0.20 < 0.20 U 21 T

MW-13† 4/3/2013 14.69 1,091.88 1,077.19 1.9 J 1.8 J 5.1 J 11.00 4.7 16 J 1,800 J

MWG-2 4/3/2013 9.70 1,085.47 1,075.77 < 0.10 U < 0.10 U < 0.10 U < 0.20 U < 0.20 < 0.20 U < 50 U

KMW-7 4/3/2013 13.38 1,091.96 1,078.58 6.0 5.8 1.4 T 19 11 30 230

MW-9† 4/3/2013 14.88 1,091.48 1,076.60 25 J 13 J 46 J 66.0 36 100 J 6,000 J

KMW-22† 4/3/2013 11.95 1,089.62 1,077.67 4,900 450 2,500 5,000 430.0 5,400 34,000

KMW-6 4/3/2013 9.2 1,083.58 1,074.38 5.8 < 0.10 U < 0.5 U < 0.20 U < 0.20 < 0.20 U < 50 U

MW-11 - 15.8 1,092.67 1,074.38

MW-15 - 13.31 1,091.56 1,074.38

MW-7 - 14.3 1,090.30 1,074.38

MW-8 - 16.7 NM NM

KMW-20†† - 13.69 1,091.53 1,074.38

5 1,000 700 1,000 1,000 1,000 800 or 1,000*

Notes:
famsl = feet above mean sea level
all concentrations reported in µg/L = micrograms per Liter
BTEX analyzed by USEPA Method 8021B
GRO = Gasoline Range Organics analyzed by Method NWTPH-Gx
< = less than the method detection limit (MDL)
Concentrations in BOLD are above the Screening Levels as defined by Washington’s Model Toxics Control Act (MTCA) (WAC 173-340) 

Method A unrestricted cleanup levels (Table 720-1, WAC 173-340-900)
 * = cleanup level when benzene is present is 800 µg/L , and 1,000 µg/L when there is no detectable benzene present.
† = heavy sheen present on purge water but was not detected during gauging.
††  = heavy sheen present on purge water but was not detected during initial gauging.  

Once purging began, free product was detected with an interface probe (Solinst 12.2) and was therefore not sampled.
The highest concentration is reported from duplicate samples.
U = The sample concentration is less then the MDL but found in the trip blank and method blank.
T = The sample concentration falls between the MDL and the RL.
J = The sample is qualified as an estimate due to low recharge during the presampling purge.
NM = not measured
Depth to groundwater measurements in wells containing free product or Light Non-Aqueous Phase Liquid (LNAPL) were not corrected. 

 Since the mass of the LNAPL was not accounted for, these elevations were not used to calculate groundwater gradients.

MTCA Method A  Groundwater Cleanup Levels (µg/L)
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Sample ID/Sample Date               

NO SAMPLE COLLECTED DUE TO FREE PRODUCT, THICKNESS = 1.46 ft.

NO SAMPLE COLLECTED DUE TO FREE PRODUCT, THICKNESS = 0.01 ft.

NO SAMPLE COLLECTED DUE TO FREE PRODUCT, THICKNESS = 2.34 ft.

NO SAMPLE COLLECTED DUE TO FREE PRODUCT, THICKNESS = 0.01 ft.

NO SAMPLE COLLECTED DUE TO FREE PRODUCT, THICKNESS = NOT MEASURED



Table 2
Water Quality Parameters

Tiger Oil
Yakima, Washington

Electrical 
Conductivity Temperature 

Dissolved 
Oxygen 

Dissolved 
Oxygen ORP 

(mS) (degrees C) (mg/L) (%) (mV)

KMW-6 00:00 6.15 0.770 13.46 4.54 43.7 -74.1

05:00 6.86 0.772 13.57 4.18 40.5 -86.1

10:00 6.49 0.772 13.62 4.06 39.0 -70.2

15:00 6.45 0.778 13.78 3.99 38.5 -66.2

KMW-22 00:00 6.46 1.487 14.45 5.56 53.5 -168.7

05:00 6.38 1.492 14.01 3.01 29.1 -215.7

10:00 6.52 1.506 14.02 1.68 16.3 -236.0

15:00 6.33 1.514 14.10 0.78 7.6 -233.0

20:00 6.33 1.549 14.15 0.48 4.0 -235.0

MW-9 00:00 6.34 1.052 14.79 3.36 33.1 -215

05:00 5.95 1.051 14.68 2.26 22.3 -236

KMW-7 00:00 5.96 0.781 15.02 5.33 53.8 -26.6

05:00 6.44 0.780 14.72 4.85 47.9 -24.3

10:00 6.76 0.781 14.76 4.63 46.0 -35.6

15:00 6.74 0.783 14.78 4.60 45.5 -40.4

MWG-2 00:00 6.09 0.777 13.84 6.37 61.7 -32

05:00 6.37 0.776 13.82 6.11 59.3 -31

10:00 6.42 0.775 13.91 5.97 58.0 -22

MW-13 00:00 6.38 0.869 14.31 5.41 53.0 -251.0

KMW-10 00:00 7.11 0.771 15.20 5.96 59.4 16.6

05:00 7.04 0.772 13.20 6.04 60.1 16.0

10:00 7.04 0.771 15.22 6.11 60.7 17.4

Well ID   Time pH



Table 2
Water Quality Parameters

Tiger Oil
Yakima, Washington

Electrical 
Conductivity Temperature 

Dissolved 
Oxygen 

Dissolved 
Oxygen ORP 

(mS) (degrees C) (mg/L) (%) (mV)

KMW-8 00:00 6.96 0.915 13.87 6.38 61.7 -25.0

05:00 6.78 0.905 13.89 6.31 61.2 -7.5

10:00 6.87 0.901 13.89 6.28 60.8 -1.4

S-2 00:00 7.44 1.115 20.01 4.79 44.2 -117

05:00 6.43 1.135 12.33 2.65 25.0 -227

10:00 7.11 1.703 12.89 1.53 14.6 -258

15:00 6.95 1.223 12.97 1.40 13.3 -250

20:00 6.87 1.247 13.05 1.43 13.5 -225

KMW-24 00:00 6.69 0.781 13.69 7.35 73.0 66.7

07:00 6.72 0.782 13.76 7.42 71.9 72.5

12:00 6.68 0.782 13.80 7.39 71.6 73.1

KMW-18 00:00 9.81 0.767 13.34 7.39 89.9 41.9

05:00 7.70 0.765 13.38 8.31 79.6 75.8

10:00 7.49 0.766 13.43 8.51 81.8 79.1

15:00 7.23 0.766 13.46 8.59 82.7 82.1

20:00 6.97 0.766 13.52 8.57 82.7 82.1

25:00 7.73 0.766 13.52 8.45 81.3 53.1

30:00 6.80 0.766 13.51 8.20 79.2 79.6

35:00 6.82 0.766 13.51 8.23 79.2 76.3

MWG-3 00:00 6.42 0.854 13.62 4.91 47.0 -42.3

05:00 7.98 0.841 13.54 1.51 14.4 -213.6

10:00 7.28 0.827 13.49 0.47 4.5 -202.2

15:00 6.36 0.843 13.54 0.39 3.7 -168.2

20:00 6.41 0.849 13.62 0.35 3.4 -171.0

KMW-5 00:00 6.40 1.040 13.66 4.74 45.5 15.6

05:00 6.21 1.041 13.66 4.83 46.9 13.4

10:00 6.12 1.035 13.80 4.33 41.3 12.4

15:00 6.01 1.026 13.96 1.11 10.0 12.0

20:00 7.38 1.015 14.23 0.74 7.4 46.6

22:00 7.21 1.012 14.22 0.84 8.2 42.5

25:00 7.39 1.004 14.28 1.59 15.9 49.7

30:00 7.18 0.996 14.29 1.31 13.0 32.6

32:00 7.02 0.987 14.28 1.43 14.0 25.5

34:00 6.76 0.987 14.20 1.43 14.0 13.7

39:00 6.60 0.972 14.29 1.85 18.2 9.0

42:00 6.62 0.962 14.30 2.17 21.4 7.0

47:00 6.55 0.957 14.28 2.39 23.5 2.6

Well ID   Time pH



Table 2
Water Quality Parameters

Tiger Oil
Yakima, Washington

Electrical 
Conductivity Temperature 

Dissolved 
Oxygen 

Dissolved 
Oxygen ORP 

(mS) (degrees C) (mg/L) (%) (mV)

MWG-1 00:00 6.41 0.884 6.39 8.17 78.0 14.7

05:00 7.77 0.882 13.43 9.10 87.5 -46.5

10:00 7.58 0.813 13.52 9.01 86.8 -38.9

13:00 7.09 0.806 13.50 9.10 87.5 -17.4

18:00 7.04 0.796 13.53 9.12 87.7 -13.7

KMW-14 00:00 6.63 0.975 14.82 5.60 53.6 -75.6

05:00 7.07 0.974 14.76 4.37 43.3 -69.0

10:00 6.66 0.680 14.75 3.03 28.7 -79.6

15:00 6.44 0.962 14.74 2.21 8.0 -74.0

20:00 6.45 0.959 14.71 0.85 8 -76.2

KMW-16 00:00 7.49 0.869 14.66 5.39 52.6 -63.7

05:00 6.89 0.872 14.64 4.70 47.2 -30.9

10:00 6.39 0.878 14.66 4.56 45.0 -10.5

15:00 7.40 0.887 14.82 4.57 45.2 -65.7

20:00 6.85 0.894 14.80 4.64 45.8 -46.9

23:00 7.58 0.894 14.74 4.47 44.1 -81.7

25:00 7.49 0.895 14.91 4.21 41.7 -82.0

31:00 6.93 0.902 14.84 3.85 38.1 -58.7

35:00 6.70 0.905 14.94 3.69 36.6 -50.0

40:00 6.70 0.907 14.90 3.59 35.6 -50.9

KMW-15 00:00 8.89 0.774 15.56 9.95 100.1 -80.8

05:00 8.57 0.775 15.44 9.95 99.7 -74.3

10:00 8.20 0.773 15.46 9.78 98.0 -61.0

15:00 7.74 0.773 15.51 9.52 95.7 -40.6

20:00 7.06 0.773 15.42 9.33 93.6 -14.0

25:00 6.88 0.774 15.40 9.15 91.7 -24.4

26:00 7.07 0.773 15.39 9.14 91.6 -15.9

31:00 7.13 0.773 15.35 9.02 90.3 -12.1

Notes:
mS = milli Siemens
C = celcius
mg/L = milligrams per Liter
ORP = oxidation reduction potential
mV = millivolts

Well ID   Time pH



Table 3
Well Conditions Summary

Tiger Oil
Yakima, Washington

Well ID

Well 
Diameter 
(inches)

Monument Gasket Lock
Functional 

Compression 
Plug

Bolts Notes

KMW-15 4 below grade No No loose No drains
KMW-16 4 below grade No Yes No No poor drainage
KMW-14 4 below grade No No Yes No concrete near TOC/poor drainage
MWG-1 2 below grade No No No No leaking
KMW-5 4 below grade No No No No TOC above monument lid 
*MWG-3 2 below grade No No No No
KMW-18 4 below grade No No No Yes drainage ok
S-1 2 below grade No No No No leaking
S-2 2 no lid No No No No damaged monument skirt
KMW-8 4 good No No No No drainage ok
KMW-10 4 good No No No No poor drainage
*MW-13 2 below grade No No No No poor drainage
MWG-2 2 below grade No No No No leaking
KMW-7 4 good No No No No poor drainage
*MW-9 2 below grade No No No No leaking
KMW-22 4 good No No loose Yes
KMW-6 4 below grade No No loose No
MW-15 4 good No No Yes No
*MW-11 2 below grade No No No No
KMW-20 1.5 good No No No No leaking
MW-7 2 good No No No No leaking
KMW-24 4 good Yes Yes Yes Yes well meets minimum requirements
MW-8 2 good, above ground NA No No NA
KMW-12 not located
S-10 not located

Notes:
NA = Not Applicable
* =  Utility monument constructed, unsuitable for use as monitoring/resource protection well.
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CHEMICAL DATA QUALITY REVIEW AND 
LABORATORY REPORTS 

Chemical Data Quality Review 

Seventeen water samples were collected on March 2 and 3, 2013.  Two field 
duplicates, two rinseate blanks, two field blanks, and one trip blank (identified as 
“TRIB BLANK”) were also collected/prepared and submitted.  The samples were 
submitted to TestAmerica - Seattle (TAS), in Tacoma, WA, for chemical analysis.  The 
laboratory reported results as AAL Job ID 580-37879-1.  The samples were 
analyzed for one or more of the following: 

 Gasoline by Washington State Department of Ecology (Ecology) method 
NWTPH-Gx;  

 Benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method 
8021B. 

Following analysis, the laboratory reanalyzed two samples for confirmation of 
benzene by EPA Method 8260B. 

The laboratory performed quality assurance/quality control (Q A/Q C) reviews on 
an ongoing basis.  Hart Crowser reviewed the data to ensure they met data 
quality objectives for the project and recorded the results on laboratory quality 
control summary sheets.   

The following criteria were evaluated during the standard data quality review 
process: 

 Holding times; 
 Reporting limits; 
 Method blanks; 
 Surrogate recoveries; 
 Field duplicate relative percent differences (RPDs); and 
 Laboratory control sample (LCS) recoveries. 

The data were determined to be acceptable for use with qualification, and the 
complete laboratory reports are presented at the end of this Appendix.  The data 
review is summarized in the following pages. 
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Sample Receiving Discrepancies 

Sample KMW-16:  The sample label listed the collection time of 1435, while the 
Chain of Custody listed the collection time as 1535.  The laboratory logged the 
sample into the LIMS using the collection time from the Chain of Custody. 

Sample TRIB BLANK:  The sample label listed the sampling date as 3/27/13, 
while the Chain of Custody listed the sampling date as 3/17/13.  The laboratory 
logged the sample into the LIMS using the sampling date from the Chain of 
Custody.  The sample was analyzed past the method recommended holding 
time of 14 days from 3/17/13, and the laboratory qualified the data with “H” for 
holding time exceedance.  The sampler contacted the laboratory, and the date 
on the Chain of Custody was revised to 3/27/13, the date the vial was prepared 
at the laboratory.  The laboratory revised the report, but the “H” qualifier 
remained on the data, as the sample had been analyzed on 4/14/13, which was 
past the 14 day method recommended holding time.  Sampling dates for trip 
blanks can be reported as either the date the trip blank was prepared at the 
laboratory, or the date the associated samples were collected in the field.  The 
laboratory “H” qualifier was changed to “J” for estimated results.  

Sample Reporting Limits 

Detections that fell between the Method Detection Limit (MDL) and the 
Reporting Limit (RL) were qualified as estimated (J) by TAS.  The J qualifier was 
changed to T to be consistent with Washington State’s EIM database. 

Water Samples 

BTEX by EPA 8021B 

The reporting limits were acceptable.  The surrogate and laboratory control 
sample recoveries were within laboratory control limits.  The field duplicate 
RPDs were less than 50 percent, or not applicable when the sample and 
duplicate results were below the reporting limit.   

The recommended holding times were met with the following exception: 

• Sample TRIB BLANK 

The trip blank was qualified by the laboratory with “H” due to holding time 
exceedances.  The trip blank analysis was past the 14 day method 
recommended holding time for the laboratory preparation date of 3/27/13, but 
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fell within the holding time for the associated sample collection date of 4/2/13 
or 4/3/13.  The laboratory “H” qualifier was changed to “J” (estimated). 

Blank Contamination 

Contamination below the laboratory reporting limits were observed in the 
method blanks, trip blank, rinseate blank, and field blank.  Rinseate Blank 2 
(Rinseate 2) and Field Blank 2 (FB2) were non-detect.  The associated samples 
were evaluated and results modified and qualified as follows: 

 Method Blank 04/10/13:  The method blank had detections for 
ethylbenzene, m,p-Xylenes, and Total Xylenes between the MDL and the RL.  
Detections for those analytes in the associated samples (KMW-15, KMW-16, 
KMW-14, MWG-1, KMW-5, KMW-50, MWG-3, RINSEATE, FB, KMW-18, 
KMW-24, S-2, KMW-8, KMW-10, MW-13, MWG-2, KMW-7, KMW-70, and 
MW-9) were qualified by the laboratory with B.  Results were evaluated and 
qualified thus: 

• Results below the MDL were not qualified.  
o KMW-15 [Ethylbenzene] 
o KMW-14 [Ethylbenzene] 
o MWG-1 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o KMW-5 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o KMW-50 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o RINSEATE [m,p-Xylenes] 
o FB [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o KMW-18 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o KMW-24 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o KMW-8 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o KMW-10 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o MWG-2 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 

• Results above the RL and greater than five times the amount in the 
method blank had the B qualifier removed.  

o KMW-16 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o MWG-3 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o S-2 [m,p-Xylenes and Total Xylenes]  
o MW-13 [Ethylbenzene, m,p-Xylenes, and Total Xylenes]  
o KMW-7 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o MW-9 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
o KMW-70 [Ethylbenzene, m,p-Xylenes, and Total Xylenes] 
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• Results between the MDL and the RL were raised to the RL and qualified 
as non-detect (U). 

o KMW-15 [m,p-Xylenes and Total Xylenes] 
o KMW-14 [m,p-Xylenes and Total Xylenes] 
o RINSEATE [Ethylbenzene and Total Xylenes] 

 Method Blank 04/13/13:  The method blank had detections for 
Ethylbenzene, mp-Xylenes, o-xylene, and total xylenes between the MDL and 
the RL.  Detections for those analytes in the associated samples (MWG-3 
Dilution reanalysis [benzene only], S-2 dilution reanalysis, KMW-22, KMW-6, 
RINSEATE 2, FB2, and TRIB BLANK) were qualified by the laboratory with B.  
Results were evaluated and qualified thus: 

• Results below the MDL were not qualified.  
o KMW-6 [mp-Xylenes, o-xylene, and total xylenes] 
o RINSEATE 2 [Ethylbenzene, mp-Xylenes, o-xylene, and total 

xylenes] 
o FB2 [Ethylbenzene, mp-Xylenes, o-xylene, and total xylenes]  

• TRIB BLANK [o-xylene] 

• Results above the RL and greater than five times the amount in the 
method blank had the B qualifier removed.  

o S-2 dilution reanalysis [Ethylbenzene]  
o KMW-22 [Ethylbenzene, mp-Xylenes, o-xylene, and total xylenes] 

• Results between the MDL and the RL were raised to the RL and qualified 
as non-detect (U). 

o KMW-6 [Ethylbenzene] 
o TRIB BLANK [Ethylbenzene, m,p-Xylene, and total xylenes] 

 Rinseate:  The rinseate blank had detections for benzene, toluene, 
ethylbenzene, and total xylenes between the MDL and the RL.  The results 
for ethylbenzene and total xylenes were raised to the RL and U-flagged due 
to associated method blank contamination.  Associated samples (KMW-15, 
KMW-16, KMW-14, MWG-1, KMW-5, KMW-50, and MWG-3) were 
evaluated for detections for benzene and toluene below the RL as follows.   

• Results below the RL were raised to the RL and qualified as non-detect 
(U). 

o KMW-15 [Toluene]   

• Results below the MDL were not qualified. 
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o KMW-15 [Benzene]  
o KMW-16 [Toluene]  
o KMW-14 [Toluene]  
o MWG-1 [Benzene and toluene]  
o KMW-5 [Benzene and toluene]  
o KMW-50 [Benzene and toluene] 

• Results greater than five times the amount in the Rinseate were not 
qualified. 

o KMW-16 [Benzene] 
o KMW-14 [Benzene]  
o MWG-3 [Benzene and toluene] 

 FB:  Th e field blank had a detection for Toluene between the MDL and the 
RL comparable to the amount of toluene in the Rinseate.  Associated 
samples (KMW-15, KMW-16, KMW-14, MWG-1, KMW-5, KMW-50, and 
MWG-3) were evaluated for toluene detections as described under Rinseate.  
No additional qualification was made due to field blank contamination. 

 TRIB BLANK:  The trip blank had detections between the MDL and the RL 
for Ethylbenzene, m,p-Xylenes and Total Xylenes.  The trip blank detections 
appeared to be the result of laboratory contamination, and were evaluated 
and raised to the RL.  Associated sample results were not qualified due to 
trip blank contamination.   

Gasoline by NWTPH-Gx 

Holding times and reporting limits were acceptable.  Surrogate and LCS 
recoveries were within laboratory control limits.  The field duplicate RPDs were 
not applicable as the sample and duplicate results were either below the 
reporting limit, or less than five times the reporting limit. 

Samples KMW-8, MWG-2, and KMW-70:  The samples were reanalyzed due to 
possible carryover from previous sample analyses.  Results were reported from 
the reanalyses. 

Sample KMW-6:  The sample was reanalyzed due to Q C failures.  Results were 
reported from the reanalysis. 
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Blank Contamination 

Contamination below the laboratory reporting limits was observed in one 
method blank.  The associated samples were evaluated and results modified and 
qualified as follows: 

 Method Blank - 04/16/13:  The method blank had a detection for gasoline 
between the MDL and the RL.  Detections in the associated samples (KMW-
8, MWG-2, KMW-70, MW-9, and KMW-6) were qualified by the laboratory 
with B.  Results were evaluated and qualified as follows: 

• Results between the MDL and the RL were raised to the RL and qualified 
as non-detect (U).  

o KMW-8 
o MWG-2 
o KMW-6 

• Results above the RL and greater than five times the amount in the 
method blank had the B qualifier removed. 

o KMW-70 
o MW-9 

Benzene by EPA 8260B 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  Surrogate and LCS recoveries were within 
laboratory control limits.   

Samples KMW-14 and KMW-6:  The samples were analyzed for confirmation of 
Benzene by the laboratory and reported.   
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Seattle
5755 8th Street East
Tacoma, WA 98424
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Project Manager I
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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.
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Case Narrative
Client: TerraGraphics Inc TestAmerica Job ID: 580-37879-1

Project/Site: Tiger Oil Yakima, WA

Job ID: 580-37879-1

Laboratory: TestAmerica Seattle

Narrative

Comments

No additional comments. 

Receipt 

The samples were received on 4/5/2013 10:25 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperatures of the 2 coolers at receipt time were 2.1º C and 2.5º C.

Except:

The container label for the following samples KMW-16 (580-37879-2), TRIB BLANK (580-37879-24) did not match the information listed 

on the Chain-of-Custody (COC).   

KMW-16 (580-37879-2): The container labels lists a time of 14:35  The Chain-of-Custody (COC) lists a time of 15:35.

The Trip Blank lists a date of 3/27 on the label. The Chain-of-Custody (COC) lists a date of 3/17.  

Both were logged in per Chain-of-Custody (COC) and analysis has been added.

Typically the trip blank date is associated with the sample date, though as 3/17 was noted on the COC, this date was used for login. The 

holding time "H" qualifier may not apply.

GC/MS VOA - Method(s) 8260B

The associated samples KMW-14 (580-37879-3) and KMW-6 (580-37879-21) were analyzed by method 8260B to confirm the single target 

Benzene from the previous 8021 analysis.

No other analytical or quality issues were noted.

GC/MS VOA - Method(s) 8021B

Ethylbenzene, m-Xylene & p-Xylene, and total, Xylenes were detected in method blank (MB) 580-133487/4 at levels that were above the 

method detection limit but below the reporting limit.  The values should be considered as estimates, and have been “J” qualified.  The 

associated sample results have been “B” qualified.

Ethylbenzene, m-Xylene & p-Xylene, o-Xylene, and total, Xylenes were detected in method blank (MB) 580-133715/4 at levels that were 

above the method detection limit but below the reporting limit.  The values should be considered as estimates, and have been “J” 

qualified.  The associated sample results have been “B” qualified.

No other analytical or quality issues were noted.

GC/MS VOA - Method(s) NWTPH-Gx

The associated samples KMW-8 (580-37879-13), MWG-2 (580-37879-16) and KMW-70 (580-37879-18) were reanalyzed in analysis batch 

133834 due to the likelihood of carryover from a highly contaminated sample in the original analysis.

The associated sample KMW-6 (580-37879-21) was reanalyzed in analysis batch 133834 due to QC failures in the original analysis.

GRO was detected in the method blank (MB) 580-133834/5 at a level that was above the method detection limit but below the reporting 

limit.  The values should be considered as estimates, and have been “J” qualified.  The associated sample results have been “B” 

qualified.

No other analytical or quality issues were noted.

TestAmerica Seattle
Page 3 of 43 4/19/2013
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Definitions/Glossary
TestAmerica Job ID: 580-37879-1Client: TerraGraphics Inc

Project/Site: Tiger Oil Yakima, WA

Qualifiers

GC VOA

Qualifier Description

B Compound was found in the blank and sample.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

H Sample was prepped or analyzed beyond the specified holding time

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

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

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)

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 Seattle

Page 4 of 43 4/19/2013

1

2

3

4

5

6

7

8

9

10

11

























































QC Sample Results
TestAmerica Job ID: 580-37879-1Client: TerraGraphics Inc

Project/Site: Tiger Oil Yakima, WA

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 580-133707/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 133707

4-Bromofluorobenzene (Surr) 83 50 - 150 04/13/13 11:43 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

101 04/13/13 11:43 1Trifluorotoluene (Surr) 50 - 150

Client Sample ID: Lab Control SampleLab Sample ID: LCS 580-133707/6

Matrix: Water Prep Type: Total/NA

Analysis Batch: 133707

Gasoline 1.00 0.814 mg/L 81 79 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 50 - 150

Surrogate

92

LCS LCS

Qualifier Limits%Recovery

95Trifluorotoluene (Surr) 50 - 150

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 580-133707/7

Matrix: Water Prep Type: Total/NA

Analysis Batch: 133707

Gasoline 1.00 0.880 mg/L 88 79 - 110 8 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 50 - 150

Surrogate

101

LCSD LCSD

Qualifier Limits%Recovery

94Trifluorotoluene (Surr) 50 - 150

Client Sample ID: Method BlankLab Sample ID: MB 580-133834/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 133834

RL MDL

Gasoline 0.0137 J 0.050 0.010 mg/L 04/16/13 13:55 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

4-Bromofluorobenzene (Surr) 118 50 - 150 04/16/13 13:55 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

110 04/16/13 13:55 1Trifluorotoluene (Surr) 50 - 150

Client Sample ID: Lab Control SampleLab Sample ID: LCS 580-133834/6

Matrix: Water Prep Type: Total/NA

Analysis Batch: 133834

Gasoline 1.00 0.880 mg/L 88 79 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 50 - 150

Surrogate

116

LCS LCS

Qualifier Limits%Recovery

101Trifluorotoluene (Surr) 50 - 150
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QC Sample Results
TestAmerica Job ID: 580-37879-1Client: TerraGraphics Inc

Project/Site: Tiger Oil Yakima, WA

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 580-133834/7

Matrix: Water Prep Type: Total/NA

Analysis Batch: 133834

Gasoline 1.00 0.845 mg/L 85 79 - 110 4 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 50 - 150

Surrogate

106

LCSD LCSD

Qualifier Limits%Recovery

99Trifluorotoluene (Surr) 50 - 150
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Lab Chronicle
Client: TerraGraphics Inc TestAmerica Job ID: 580-37879-1

Project/Site: Tiger Oil Yakima, WA

Client Sample ID: KMW-15 Lab Sample ID: 580-37879-1
Matrix: WaterDate Collected: 04/02/13 13:23

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 18:41 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 13:14 JMB TAL SEATotal/NA

Client Sample ID: KMW-16 Lab Sample ID: 580-37879-2
Matrix: WaterDate Collected: 04/02/13 15:35

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 19:04 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 13:37 JMB TAL SEATotal/NA

Client Sample ID: KMW-14 Lab Sample ID: 580-37879-3
Matrix: WaterDate Collected: 04/02/13 15:15

Date Received: 04/05/13 10:25

Analysis 8260B 04/16/13 19:04 JMB1RA 133836 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 8021B 1 133487 04/10/13 19:27 GH TAL SEATotal/NA

Analysis NWTPH-Gx 1 133707 04/13/13 13:59 JMB TAL SEATotal/NA

Client Sample ID: MWG-1 Lab Sample ID: 580-37879-4
Matrix: WaterDate Collected: 04/02/13 16:15

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 19:50 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 14:22 JMB TAL SEATotal/NA

Client Sample ID: KMW-5 Lab Sample ID: 580-37879-5
Matrix: WaterDate Collected: 04/02/13 17:25

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 21:20 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 14:45 JMB TAL SEATotal/NA
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Lab Chronicle
Client: TerraGraphics Inc TestAmerica Job ID: 580-37879-1

Project/Site: Tiger Oil Yakima, WA

Client Sample ID: KMW-50 Lab Sample ID: 580-37879-6
Matrix: WaterDate Collected: 04/02/13 17:26

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 21:43 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 15:08 JMB TAL SEATotal/NA

Client Sample ID: MWG-3 Lab Sample ID: 580-37879-7
Matrix: WaterDate Collected: 04/02/13 18:06

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 22:06 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 16:16 JMB TAL SEATotal/NA

Analysis 8021B DL 10 133715 04/14/13 04:49 JMB TAL SEATotal/NA

Client Sample ID: RINSEATE Lab Sample ID: 580-37879-8
Matrix: WaterDate Collected: 04/02/13 18:34

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 22:29 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: FB Lab Sample ID: 580-37879-9
Matrix: WaterDate Collected: 04/02/13 18:41

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 22:51 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: KMW-18 Lab Sample ID: 580-37879-10
Matrix: WaterDate Collected: 04/03/13 09:33

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 23:14 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 16:39 JMB TAL SEATotal/NA

Client Sample ID: KMW-24 Lab Sample ID: 580-37879-11
Matrix: WaterDate Collected: 04/03/13 10:08

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 23:36 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 17:02 JMB TAL SEATotal/NA
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Lab Chronicle
Client: TerraGraphics Inc TestAmerica Job ID: 580-37879-1

Project/Site: Tiger Oil Yakima, WA

Client Sample ID: S-2 Lab Sample ID: 580-37879-12
Matrix: WaterDate Collected: 04/03/13 10:52

Date Received: 04/05/13 10:25

Analysis 8021B 04/10/13 23:59 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 17:24 JMB TAL SEATotal/NA

Analysis 8021B DL 50 133715 04/14/13 04:03 JMB TAL SEATotal/NA

Client Sample ID: KMW-8 Lab Sample ID: 580-37879-13
Matrix: WaterDate Collected: 04/03/13 11:51

Date Received: 04/05/13 10:25

Analysis 8021B 04/11/13 01:30 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx RA 1 133834 04/16/13 17:12 JMB TAL SEATotal/NA

Client Sample ID: KMW-10 Lab Sample ID: 580-37879-14
Matrix: WaterDate Collected: 04/03/13 12:42

Date Received: 04/05/13 10:25

Analysis 8021B 04/11/13 01:53 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 18:10 JMB TAL SEATotal/NA

Client Sample ID: MW-13 Lab Sample ID: 580-37879-15
Matrix: WaterDate Collected: 04/03/13 14:10

Date Received: 04/05/13 10:25

Analysis 8021B 04/11/13 02:16 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 18:33 JMB TAL SEATotal/NA

Client Sample ID: MWG-2 Lab Sample ID: 580-37879-16
Matrix: WaterDate Collected: 04/03/13 14:52

Date Received: 04/05/13 10:25

Analysis 8021B 04/11/13 02:38 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx RA 1 133834 04/16/13 18:19 JMB TAL SEATotal/NA
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Lab Chronicle
Client: TerraGraphics Inc TestAmerica Job ID: 580-37879-1

Project/Site: Tiger Oil Yakima, WA

Client Sample ID: KMW-7 Lab Sample ID: 580-37879-17
Matrix: WaterDate Collected: 04/03/13 16:26

Date Received: 04/05/13 10:25

Analysis 8021B 04/11/13 03:01 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx 1 133707 04/13/13 19:18 JMB TAL SEATotal/NA

Client Sample ID: KMW-70 Lab Sample ID: 580-37879-18
Matrix: WaterDate Collected: 04/03/13 16:28

Date Received: 04/05/13 10:25

Analysis 8021B 04/11/13 03:24 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx RA 1 133834 04/16/13 18:41 JMB TAL SEATotal/NA

Client Sample ID: MW-9 Lab Sample ID: 580-37879-19
Matrix: WaterDate Collected: 04/03/13 17:30

Date Received: 04/05/13 10:25

Analysis 8021B 04/11/13 03:46 GH1 133487 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis NWTPH-Gx DL 5 133834 04/16/13 19:49 JMB TAL SEATotal/NA

Client Sample ID: KMW-22 Lab Sample ID: 580-37879-20
Matrix: WaterDate Collected: 04/03/13 18:10

Date Received: 04/05/13 10:25

Analysis NWTPH-Gx 04/13/13 12:51 JMB50 133707 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 8021B DL 50 133715 04/14/13 04:26 JMB TAL SEATotal/NA

Client Sample ID: KMW-6 Lab Sample ID: 580-37879-21
Matrix: WaterDate Collected: 04/03/13 19:00

Date Received: 04/05/13 10:25

Analysis 8260B 04/16/13 19:26 JMB1RA 133836 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 8021B 1 133715 04/14/13 01:46 JMB TAL SEATotal/NA

Analysis NWTPH-Gx RA 1 133834 04/16/13 19:26 JMB TAL SEATotal/NA
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Lab Chronicle
Client: TerraGraphics Inc TestAmerica Job ID: 580-37879-1

Project/Site: Tiger Oil Yakima, WA

Client Sample ID: RINSEATE 2 Lab Sample ID: 580-37879-22
Matrix: WaterDate Collected: 04/03/13 19:20

Date Received: 04/05/13 10:25

Analysis 8021B 04/14/13 02:09 JMB1 133715 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: FB2 Lab Sample ID: 580-37879-23
Matrix: WaterDate Collected: 04/03/13 19:30

Date Received: 04/05/13 10:25

Analysis 8021B 04/14/13 02:32 JMB1 133715 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: TRIB BLANK Lab Sample ID: 580-37879-24
Matrix: WaterDate Collected: 03/17/13 00:00

Date Received: 04/05/13 10:25

Analysis 8021B 04/14/13 01:24 JMB1 133715 TAL SEA

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Laboratory References:

TAL SEA = TestAmerica Seattle, 5755 8th Street East, Tacoma, WA 98424, TEL (253)922-2310
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Certification Summary
Client: TerraGraphics Inc TestAmerica Job ID: 580-37879-1

Project/Site: Tiger Oil Yakima, WA

Laboratory: TestAmerica Seattle
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-02210State Program 03-04-14

California NELAP 9 01115CA 01-31-14

L-A-B DoD ELAP L2236 06-19-13

L-A-B ISO/IEC 17025 L2236 06-19-13

Montana (UST) State Program 8 N/A 04-30-20

Oregon NELAP 10 WA100007 11-06-13

USDA Federal P330-11-00222 05-20-14

Washington State Program 10 C553 02-17-14
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Sample Summary
TestAmerica Job ID: 580-37879-1Client: TerraGraphics Inc

Project/Site: Tiger Oil Yakima, WA

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

580-37879-1 KMW-15 Water 04/02/13 13:23 04/05/13 10:25

580-37879-2 KMW-16 Water 04/02/13 15:35 04/05/13 10:25

580-37879-3 KMW-14 Water 04/02/13 15:15 04/05/13 10:25

580-37879-4 MWG-1 Water 04/02/13 16:15 04/05/13 10:25

580-37879-5 KMW-5 Water 04/02/13 17:25 04/05/13 10:25

580-37879-6 KMW-50 Water 04/02/13 17:26 04/05/13 10:25

580-37879-7 MWG-3 Water 04/02/13 18:06 04/05/13 10:25

580-37879-8 RINSEATE Water 04/02/13 18:34 04/05/13 10:25

580-37879-9 FB Water 04/02/13 18:41 04/05/13 10:25

580-37879-10 KMW-18 Water 04/03/13 09:33 04/05/13 10:25

580-37879-11 KMW-24 Water 04/03/13 10:08 04/05/13 10:25

580-37879-12 S-2 Water 04/03/13 10:52 04/05/13 10:25

580-37879-13 KMW-8 Water 04/03/13 11:51 04/05/13 10:25

580-37879-14 KMW-10 Water 04/03/13 12:42 04/05/13 10:25

580-37879-15 MW-13 Water 04/03/13 14:10 04/05/13 10:25

580-37879-16 MWG-2 Water 04/03/13 14:52 04/05/13 10:25

580-37879-17 KMW-7 Water 04/03/13 16:26 04/05/13 10:25

580-37879-18 KMW-70 Water 04/03/13 16:28 04/05/13 10:25

580-37879-19 MW-9 Water 04/03/13 17:30 04/05/13 10:25

580-37879-20 KMW-22 Water 04/03/13 18:10 04/05/13 10:25

580-37879-21 KMW-6 Water 04/03/13 19:00 04/05/13 10:25

580-37879-22 RINSEATE 2 Water 04/03/13 19:20 04/05/13 10:25

580-37879-23 FB2 Water 04/03/13 19:30 04/05/13 10:25

580-37879-24 TRIB BLANK Water 03/17/13 00:00 04/05/13 10:25
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Login Sample Receipt Checklist

Client: TerraGraphics Inc Job Number: 580-37879-1

Login Number: 37879

Question Answer Comment

Creator: Riley, Nicole

List Source: TestAmerica Seattle

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe 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.

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.

N/ASample Preservation Verified. Preservation labels on samples match COC

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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