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EXECUTIVE SUMMARY 

 
This Quarterly Groundwater Monitoring Report provides the scope and findings of groundwater 

monitoring that was performed in November 2018. This monitoring event was performed to assess 

groundwater quality at the Site following the completion of the Supplemental Remedial Investigation 

(SRI) performed earlier in the year as well as to document the direction and gradient of groundwater 

flow. 

 
Quarterly groundwater monitoring will continue for the foreseeable future until a reduced monitoring 

schedule is approved by the Washington State Department of Ecology (Ecology). Quarterly 

groundwater monitoring includes the following tasks and reporting: 

 

 Collect depth to water and product thickness measurements at the Site monitoring wells while 

the pumping system is active. 

 Turn off the pumps at monitoring wells MW09R, MW10R, BH-1, MW24, MW28, MW29, and 

MW30 where product recovery is being performed. 

 Collect depth to water and product at each of the Site monitoring and recovery wells the day 

after the pumps have been turned off. 

 Collect groundwater samples for chemical analysis at selected wells listed on Table 6. 

 Review the laboratory results and perform a data validation review and summary. 

 Place the depth to water, product level information, and analytical data into summary tables. 

 Prepare a discussion on the laboratory results, groundwater flow direction and gradient, and 

recommendations for future work. 

 Update the tentative schedule of future quarterly groundwater monitoring events. 
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1.0 INTRODUCTION 

 
HydroCon Environmental, LLC (HydroCon), has prepared this Draft Quarterly Groundwater  

Monitoring Report on behalf of Coleman Oil Company (Coleman Oil) to assess groundwater quality 

following the release of renewable diesel (R99) fuel from leaking underground piping at the Coleman Oil 

fuel storage facility at 3 Chehalis Street in Wenatchee, Washington (herein referred to as the 

Property).  This report has been prepared to meet the requirements of Exhibit B – Scope of  Work 

and Schedule of Agreed Order No. DE 15389 entered into by Coleman Oil Company, LLC;  Coleman, 

Services IV, LLC; and Ecology with an effective date of October 30, 2017 (Agreed Order). 

 
The Site, as defined under the Washington State Model Toxics Control Act Cleanup Regulation 

(MTCA), Chapter 173-340 of the Washington Administrative Code (WAC §173-340-200), comprises 

the portion of the Property and adjacent properties where hazardous substances have  come to be 

located in soil, groundwater, and surface water at concentrations suspected to exceed applicable 

cleanup levels as a result of releases at the Property (herein referred to as the Site). 

 
1.1 Document Organization 

 
The Quarterly Groundwater Monitoring Report is organized as follows: 

 
Section 2, Background Information, provides a description of the Site, Property ownership, and 

geologic and hydrogeologic setting. 

 
Section 3, Field Work 

 
Section 4, Quarterly Groundwater Monitoring Results 

Section 5, Discussion 

Section 6, Future Monitoring Schedule 

Section 7, Qualifications 

Section 8, References 
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2.0 BACKGROUND INFORMATION 
 

The following section provides a summary of the Site location and description, geologic setting, 

historical land use, environmental history, and contaminants and media of concern at the Site.  Most of 

the information provided below is summarized from the Supplemental Remedial Investigation (SRI) 

Work Plan (HydroCon 2018a) and the Draft SRI Report (HydroCon 2018b). 

 
2.1 Site Description 

The Site is located at 3 Chehalis Street in Wenatchee, Washington. The Site is located nearly 

adjacent to the west side of the Columbia River.  Land use near the Site is primarily industrial (Figure 

1). 

 
2.2 Site History 

This section provides a brief Site history, focusing on the discovery of a release of R99 in March 2017. 

Additional Site history is documented in the SRI Report. 

 
The Site currently operated by Coleman Oil has been in operation as a bulk fuel facility since 1921. 

Coleman Oil has operated the bulk fuel facility since Coleman Services IV, LLC purchased the 

Property in January 2007. 

 
A petroleum sheen was discovered on the west side of the Columbia River approximately 300 feet north 

of the Site on March 17, 2017. Subsequent line tightness testing revealed that two lines could not hold 

pressure and a review of Coleman Oil inventory records indicated that the release was most likely from 

the R99 renewable diesel fuel line. Oil storage, loading and unloading of trucks for oil distribution      

was terminated in 2017 except for a small underground storage tank that supplies fuels to the adjacent 

cardlock fueling facility. 

 
Subsequent testing included the installation of groundwater monitoring wells, soil borings, and test pits 

in phases between March and September 2017 by Farallon (2017) and March and April 2018 by 

HydroCon (2018b) (Figure 2). This testing indicated soil and groundwater had been impacted at 

concentrations above MTCA Method A cleanup levels, including impacts to soil and groundwater near 

the location of the sheen. 

 
2.3 Remedial Measures 

Several remedial measures have taken place at the Site since the discovery of the release. 

 Pads and booms have been placed in the Columbia River in the observed sheen discharge 

area to recover product since discovery of the release. This practice has continued along with 

daily reporting regarding Columbia River conditions. 
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 A remedial excavation was performed on the Coleman Oil facility near the point of release. 

Approximately 741 tons of petroleum contaminated soil was removed for offsite disposal. 

 Sumps were placed in the remedial excavation backfill. Pumps were placed in the sumps to 

recover product and maintain a cone of depression to minimize product migration. Effluent from 

the sumps was routed to an oil/water separator and settling tanks prior to treatment using 

granular activated carbon (GAC). The treated water was disposed under permit into the City of 

Wenatchee’s sanitary sewer system. 

 Farallon Consulting and Ecology’s consultant (Environmental Partners, Inc. [EPI]  installed 

fifteen wells at the Site (MW-1 through MW-11,  BH-1 through BH-3, and RW-1).  Product 

recovery via skimming using a peristaltic pump and  tubing and/or  passive recovery using 

hydrophobic socks has occurred in some of the wells. 

 In April 2018, HydroCon performed a supplemental remedial investigation (SRI) that included 

the addition of fourteen new 4-inch diameter monitoring wells (MW12 through MW23, MW01S, 

MW03S). Three wells with persistent LNAPL measurements (MW-9, MW-10, and BH-1) were 

fitted with pumps and connected with underground piping for pressurized air to operate the 

pumps, and conduit for electrical control and effluent piping to collect the recovered 

groundwater and product. The recovered groundwater and product from these wells are routed 

through three oil/water separators, into storage tanks and then through filtration and GAC and 

into storage tanks. The treated water  is analyzed prior  to discharge in batches under  an 

agreement between Coleman Oil and the City of Wenatchee into the City’s sanitary sewer 

system.  Pumping of the three wells began on May 5, 2018. 

 In August 2018 nine new 4-inch diameter monitoring wells (MW24 through MW32) were 

installed at the Site. Two of the wells used to recover product and contaminated groundwater 

(MW-9 and MW-10) were deepened, completed as 4-inch diameter wells, and renamed MW09R 

and MW10R, respectively. 

 A surface release of diesel and gasoline that was stored in a 55-gallon drum at the Site 

occurred near the northeastern corner of Tank Farm A in early September 2018. A total of 

16.83 tons of petroleum contaminated soil was removed by remedial excavation.  Confirmation 

soil sampling results indicated that the lateral extent of contamination had been removed. 

However, the concentration of gasoline range petroleum hydrocarbons (GRPH) and diesel range 

petroleum hydrocarbons (DRPH) in the floor sample collected near the groundwater       

interface exceeded their respective MTCA Method A cleanup levels. No further excavation was 

attempted due to the presence of the Tank Farm A containment and a massive boulder that was 

too large to remove using the excavation equipment. Further remedial action in this area will be 

considered in the feasibility study that will be prepared for the Site. 

 The remediation system was expanded in November 2018 to include six more recovery points 

(MW17, MW24, MW28, MW29, MW30, and MW32). The modified remediation system now 

consists of three separate zones that pump LNAPL and contaminated groundwater into an 

associated OWS. These zones include the MW09R zone (MW09R, MW17, and MW32) with 

only MW09R currently active; the MW10R zone (W10R, MW24, and MW28) with all 3 wells 
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active; and the BH-1 zone (BH-1, MW29, and MW30) with all 3 wells active. The expanded 

remediation system began pumping on November 2, 2018. 

 

As of early June 2018, a total of 404.30 gallons of R99 had been recovered (HydroCon 2018b). 
 

2.4 Geologic & Hydrogeologic Setting 

The Site is located in the Wenatchee Valley approximately 150 feet west south-west of the Columbia 

River at an elevation of approximately 660 feet above mean sea level (Figure 1). The topography of 

the Site slopes very gently to the north north-west parallel to the Columbia River. 

 
The soils beneath the Site are consistent with ice-age alluvial deposits underlain by the Chumstick 

Formation bedrock. The alluvium consists primarily of silt and silty sand, with layers of clay, sand, 

gravel and cobbles. The thickness of the alluvial deposits ranges from 6 to 31.5 feet.  Boring logs and 

drilling observations indicate that a more massive, well cemented sandstone layer is beneath thin 

layers of mudstone, shale and sandstone and the sandstone appears to be acting as an aquitard in this 

area. The groundwater level is within a few feet of the top of the Chumstick Formation and always 

above the sandstone layer.  An exception is at MW22 where the groundwater is approximately 15 feet 

above the top of the Chumstick formation.  The MW22 area has been disturbed by previous excavation 

and has been backfilled with construction and other debris. 

 
Contaminant transport and groundwater flow appears to follow the surface of the Chumstick formation 

and field observations paired with analytical data suggest that the petroleum contamination penetrates 

a few feet into the formation and travels laterally within the shaley sandstone and 

shale/siltstone/mudstone of the Chumstick formation. The groundwater flow direction and the dip of the 

sandstone surface are both to the north/ northeast except in the region between the Site and the 

Columbia River where both are more to the east.  Aquifer testing performed in February 2018 

demonstrated that none of the wells tested are hydraulically connected.  However, over 200 gallons of 

R99 (based on product recovery totals) has been recovered from the Columbia River with the apparent 

discharge points being west of monitoring wells BH-2 (south) to MW-10 (north). 

 
2.5 Hydraulic Testing 

Hydraulic testing of the aquifer beneath the Site has been conducted on two occasions and are briefly 

summarized here. 

 
Six wells were subjected to step-drawdown testing in February 2018 (HydroCon 2018c). Three wells 

(RW-1, BH-2, and BH-3) could not sustain the initial step pumping rate of 0.25 gallons per minute (gpm) 

and dewatered after pumping approximately the amount of water stored in the well screen and 

surrounding sand pack. Wells BH-1, MW-9, and MW-10 sustained step flow rates of between 2.0 and 

2.5 gpm before water levels reached target elevations. Drawdown was not observed in any nearby 

monitoring wells during the six step-drawdown tests. Analysis of the drawdown data indicated that at a 

pumping rate of 1.75 gpm the three wells would produce approximately 3.5 feet of drawdown in the 
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aquifer adjacent to the pumping well and the cone of influence would extend out to approximately 100 

feet as defined by a drawdown of 0.1 feet. 

 
Slug testing or falling head testing was performed on May 21, 2018 to observe relative flow rates of 

select wells on the Coleman oil property in an attempt to better understand contaminant flow across the 

Site. Slug testing included MW-7, MW-8, MW-9, MW-11, MW13, MW14, MW16, MW17, MW19,  

MW20, MW22, and MW23. 

 
A falling-head test is conducted by rapidly raising the water level in the control well and subsequently 

measuring the falling water level.  The results of the slug tests show that MW-6, MW-11, MW-17 and 

MW-22 had high flow rates; MW-8, MW14, MW16, MW20 and MW23 had medium flow rates; and MW- 

7, MW13, MW19, and MW21 had low flow rates.  The relative flow rates are highly variable across the 

Site; however, there is a good correlation between wells with high flow rates and high product recovery. 

 
Based on the testing described above, pumps were installed at monitoring wells MW-9, MW-10, and 

BH-1. With the exception of minor equipment problems, the wells have been in operation since May 5, 

2018, however, they only operate when water is at the level of the pump. When the pumps are 

activated, they pump at a rate of approximately 2 gpm as determined by the hydraulic testing. As such, 

the pumps achieve the goal of maintaining water levels at target depths and thereby reducing migration 

to the river. 

 
2.6 Previous Groundwater Monitoring 

 
Farallon collected r econnaissance groundwater samples from push-probe borings FB-9 and  FB-10 

on April 7, 2017.  Results of these samples indicated that GRPH, DRPH, and benzene exceeded their 

respective MTCA Method A cleanup level. The concentration of oil range petroleum hydrocarbons 

(ORPH) exceeded the MTCA Method A cleanup level in the sample collected from FB-9. The lab 

reported that the sample collected from FB-10 had no detection of ORPH but the laboratory method 

reporting limit (MRL) used in the analysis exceeded the MTCA Method A cleanup level. 

Monitoring wells MW-1, MW-2, MW-4, and MW-5 were sampled on March 23, 2017 prior to the 

installation of new monitoring wells at the Site in April  2017.  The samples were analyzed for DRPH 

and ORPH only. There was no detection of DRPH or ORPH in the samples collected from MW-2, MW- 

4, or MW-5. The sample collected from MW-1 had a concentration of DRPH slightly above the MTCA 

Method A cleanup level and ORPH slightly below the MTCA Method A cleanup level. 

A Site-wide groundwater monitoring and sampling event occurred on April 20 and 21, 2017 after the 

installation of wells MW-6 through MW-11, BH-1 through BH-3, and RW-1. Groundwater samples were 

not collected from monitoring wells MW-8 and MW-9 due to the presence of LNAPL at these 

locations. Monitoring well MW-2 was not sampled due to historic results of no detection of any 

contaminant above the respective MRLs. 

Another Site-wide groundwater monitoring and sampling occurred on September 28 and 29, 2017. 

Groundwater samples were not collected from monitoring wells BH-1 and BH-2 due to lack of water in 
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these wells.  DRPH, ORPH, GRPH, and/or benzene were detected at concentrations exceeding their 

respective MTCA Method A cleanup levels in monitoring wells BH-1 through BH-3, MW-1, and MW-6 

through MW-11 and in recovery well RW-1 during the April and/or September groundwater sampling 

events. 

HydroCon performed a quarterly groundwater monitoring and sampling event in April 2018 after 

additional wells (MW12 through MW23 and MW01S and MW03S) were installed during the SRI. 

Groundwater samples were collected from monitoring wells MW01S, MW-2, MW03S, MW-4 through 

MW14, MW16, MW17, MW19 through MW23, BH-1, BH-2, BH-3, and RW-1. Groundwater samples 

were not collected from MW15 and MW18 due to a lack of water. Groundwater samples were not 

collected from MW-1 and MW-3 due to improper well construction. 

 
In August 2018, HydroCon installed monitoring wells MW24 through MW32 to facilitate interim remedial 

actions and to fill data gaps for the SRI (HydroCon 2018d). This report includes the second sampling 

results for these wells. 

 
The construction details for all wells, including well depth, screened intervals, screen diameters, are 

summarized on Table 1. 

 
2.7 Monitoring Well Identification 

 
HydroCon utilizes a well and boring identification convention that differentiates wells and boring 

installed by HydroCon verses installations by others. Well and borings installed by others include a 

hyphen in the identification (e.g., MW-11, BH-1) whereas those installed by HydroCon do not include a 

hyphen (e.g., MW12, HC01). 
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3.0 FIELD WORK 

 
This section describes the sampling procedures, analytical methods, groundwater conditions, and 

laboratory results.  A data quality review is included. 

 
3.1 Groundwater Sampling Procedures 

 
Depth to water and product thickness were measured in all the Site wells on two dates. The first 

measurements were collected on November 26, 2018 prior to the start of groundwater sampling with the 

pumping wells still active.  The pumps on monitoring wells MW09R, MW10R, BH-1, MW24, MW28, 

MW29, and MW30) were turned off on November 27, 2018 prior to the start of groundwater sampling. 

The second round of water level and product thickness measurements were collected on November 30, 

2018 after completion of groundwater sampling (Table 2). Prior to collection of depth to water 

measurements, the well cap on each well was removed and the water level was allowed to equilibrate. 

The depth to water in each well was measured using a clean electronic water level indicator. Water 

levels were measured at the scribed reference mark (north side of the top of the polyvinyl chloride 

casing) at each well. 

 
HydroCon collected groundwater samples on November 27 through December 1, 2018 from 33 

monitoring and recovery wells (Tables 2 and 3). The following wells shown on Table 2 were not 

sampled for the following reasons: 

 FB-9 and FB-10 are r econnaissance groundwater samples.  Monitoring wells were not installed 

in these direct-push boreholes. 

 HydroCon did not collect groundwater samples from MW-2, MW-4, MW-5, and MW22. 

HydroCon petitioned Ecology to cease sampling in these wells due to improper well construction 

(MW-2 and MW-4), no detection of chemicals of concern (COCs) in the well (MW-5), and MW22 

being located outside of the plume that originates at the Coleman Oil Site. This request was 

approved by Ecology1. 

 MW15 and MW18 were not sampled due to insufficient water in the wells. 

 Groundwater samples were collected using the pneumatic pump installed in the well at 

monitoring wells MW28 and BH-1. This was done due to water levels being below the top of the 

pumps at each of these wells preventing access to groundwater via sample tubing. 

 
Three field duplicate samples (MW107, MW108, and MW109) were collected from MW-6, MW17, and 

BH-1, respectively for quality assurance/quality control (QA/QC) purposes. 

 
Prior to groundwater sampling, monitoring wells were purged with a low-flow peristaltic pump equipped 

with a new length of low-density polyethylene tubing attached to a new length of silicone tubing in 
 

 

1 
Washington State Department of Ecology. email dated November 21, 2018 and November 26, 2018. 
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accordance with U.S. Environmental Protection Agency (EPA) guidance for low-flow sampling2.  The 

tubing intake was placed approximately 2 to 3 feet below the surface of the groundwater or mid-screen 

in each well. During purging, water quality was monitored using a Quanta multi-parameter water quality 

meter equipped with a flow-through cell. The water quality parameters monitored and recorded 

included temperature, pH, specific conductance, dissolved oxygen, turbidity, and oxidation-reduction 

potential. Each well was purged until all six water quality parameters stabilized or the minimum 

parameter subset of pH, specific conductance, temperature, and turbidity and/or dissolved oxygen 

stabilized.  Groundwater Sample Collection Forms and Daily Field Reports are included as Appendix A. 

 
Following purging, groundwater samples were collected from the pump outlet tubing located upstream 

of the flow-through cell and placed directly into clean, laboratory-prepared sample containers. Each 

container was labeled with a unique sample identification number, placed on ice in a cooler, and 

transported under chain-of-custody to APEX laboratory of Tigard, Oregon, for laboratory analysis. 

 
Purge water generated during the monitoring event was placed in an appropriately labeled 55-gallon 

steel drum and temporarily stored on the Property pending receipt of analytical data for proper disposal. 

 
3.2 Laboratory Analysis 

 
The analytical protocols for the samples collected at the Property include the required testing for 

petroleum releases for gasoline (Table 830-1 in the MTCA Cleanup Regulations Chapter 173-340 

WAC). The analytical methods include: 

 

 GRPH using Northwest Method NWTPH-Gx. 

 DRPH and ORPH using Northwest Method NWTPH-Dx. 

 BTEX using EPA Method 8260C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2 
Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures (April 1996). EPA/540/S-95/504 
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4.0 QUARTERLY GROUNDWATER MONITORING RESULTS 

 
4.1 Groundwater Conditions 

 
Groundwater levels in the Site monitoring wells were measured twice during the groundwater sampling 

event. The depth to water in the wells was measured on November 26, 2018 while the groundwater 

extraction system was still active.  HydroCon turned the extraction system off on November 27, 2018. 

Water levels were measured again on November 30, 2018.  Depth to water measurements and 

calculated groundwater elevations for each set of measurements are summarized on Table 2.  It should 

be noted that monitoring wells MW15, MW18, and MW19 were dry on November 26th and monitoring 

wells MW15 and MW18 were dry on November 30, 2018. The depth to water in BH-1 could not be 

measured on either date due to the water level being below the top of the pump that has been installed 

in the well. 

 
On November 26, 2018 the depth to water at the Site ranged from 7.78 feet bgs (MW-3) to 38.34 feet 

bgs (MW-5) and groundwater elevations ranged from 616.79 (MW10R) to 650.48 (MW-3) feet above 

mean sea level (AMSL).  A groundwater elevation contour plot was prepared from this data set (Figure 

3). Groundwater flow across the Site was generally to the northeast with a more easterly flow in the 

southern portion of the Site. The groundwater gradient between MW13, near the middle of the property, 

and MW22 was 0.050 ft/ft. The gradient in the southern portion of the Site between MW-2 and MW-5 is 

much steeper at 0.44 ft/ft. 

 
On November 30, 2018 the depth to water at the Site ranged from 7.89 feet bgs (MW-3) to 38.44 feet 

bgs (MW-5) and groundwater elevations ranged from 617.11 (MW22) to 650.37 (MW-3) feet above 

mean sea level (AMSL). A groundwater elevation contour plot was prepared from this data set (Figure 

4).   Groundwater flow across the Site was generally to the northeast with a more easterly flow in the 

southern portion of the Site. The groundwater gradient between MW13, near the middle of the property, 

and MW22 was 0.052 ft/ft. The gradient in the southern portion of the Site between MW-2 and MW-5 is 

much steeper at 0.44 ft/ft. 

 
Vertical gradients were calculated for well pairs MW-1/MW01S and MW-3/MW03S located in the 

southern portion of the Site. These well pairs are located within 10 horizontal feet of each other. The 

vertical hydraulic gradient within an aquifer (or between two aquifers separated by an aquitard) is 

calculated by dividing the difference in hydraulic head (or water level elevation) by the vertical 

(elevation) distance between the well screen midpoints. Table 5 provides the parameters and 

calculations for the vertical gradients of the well pairs. 

 
The groundwater elevations for each well pair are very similar with slightly higher elevations for the 

deeper wells (MW-1 and MW-3) indicating a very slight upward vertical gradient. The calculated 

vertical gradient for MW-1/MW01S was 0.094 and 0.086 ft/ft for the November 26 and 30 

measurements. The vertical gradients for MW-3/MW03S were 0.019 and 0.017 ft/ft for the November 
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26 and 30 measurements, respectively.  These very small vertical gradients indicate that vertical 

gradients do not play a significant role in contaminant distribution or transport, at least in the southern 

portion of the Site. The vertical gradients for MW-1/MW01S were nearly identical to the August 2018 

measurements. The gradients for MW-3/MW03S were about 60 percent less than the gradients 

measured in August 2018. 

 
4.2 Groundwater Sampling Results 

 
Laboratory analytical results are reported as micrograms per liter (µg/L) or parts per billion.  The results 

are provided on Table 3 and laboratory reports are included as Appendix B.  A summary of the results 

for each constituent sampled is provided below. 

 
Gasoline Range Petroleum Hydrocarbons 

GRPH was detected above the laboratory’s method reporting limit (MRL) in 15 wells including MW-1, 

MW-6, MW-8, MW09R, MW10R, MW-11, MW13, MW14, MW17, MW20, MW21, MW24, MW28, BH-1, 

and BH-2. The concentration ranged up to 22,400 µg/L with the highest at MW13. The MTCA Method 

A cleanup level of 800 µg/L for GRPH was exceeded in the samples collected from MW-8, MW09R, 

MW10R, MW-11, MW13, MW14, MW17, and BH-1. 

Diesel Range Petroleum Hydrocarbons 

DRPH was detected above the MRL in 20 wells ranging up to 7,040 µg/L with the highest concentration 

at BH-2. The only wells that did not have a detection of DRPH above the MRL were MW01S, MW03S, 

MW-5, MW19, MW14, MW26, MW27, MW31, and MW32. The MTCA Method A cleanup level for 

DRPH of 500 µg/L was exceeded in the samples collected from MW-6, MW-8, MW09R, MW10R, MW- 

11, MW13, MW14, MW17, MW20, MW21, MW24, BH-1, BH-2, and BH-3. 

Oil Range Petroleum Hydrocarbons 

ORPH was detected above the MRL in MW29 at a concentration of 809 µg/L. This concentration 

exceeds the MTCA Method A cleanup level of 500 µg/L. It should be noted that the MRL in the MW10R 

sample had to be elevated due to matrix interference to a concentration of 755 µg/L. This concentration 

is above the MTCA Method A cleanup level.  HydroCon placed an “ec” qualifier on this result indicating 

that the MRL exceeds the MTCA cleanup level. 

Benzene 

Benzene was detected in four wells above the MRL including MW-8, MW13, MW14, and MW17 at 

concentrations ranging up to 1,380 µg/L. The highest concentration was seen in MW13. The MTCA 

Method A cleanup level for benzene of 5 µg/L was exceeded in MW13 and MW14. 
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Toluene 

Toluene was detected above the MRL in MW13 at a concentration of 271 µg/L. This concentration is 

below the MTCA Method A cleanup level. 

Ethylbenzene 

Ethylbenzene was detected in five wells above the MRL including MW-8, MW10R, MW13, MW14, and 

BH-1 at concentrations up to 458 µg/L. The concentration in MW13 exceeds the MTCA Method A 

cleanup level of 700 µg/L. 

Total Xylenes 

Total xylenes were detected above the MRL in 3 wells including MW-8, MW10R, and MW13 at a 

concentration up to 3,170 µg/L. The concentration in MW13 exceeds the MTCA Method A cleanup level 

of 1,000 µg/L. 

Polynuclear Aromatic Hydrocarbons 

Polynuclear Aromatic Hydrocarbons (PAHs) were not analyzed in any of the wells during this sampling 

event.  Historical results are provided in Table 4. 

 

4.3 Data Quality Review 

 
Laboratory testing of groundwater are included in Appendix B as APEX Work Orders A8H0926. The 

Data Quality Review Report is included in Appendix C. The review of the analytical results included the 

following: 

 
 Holding Times & Sample Receipt 

 Surrogate Compounds 

 Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 Associated Laboratory Duplicate 

 Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 

 Method Blank 

 Field Duplicates 

 Target Analyte List 

 Reporting Limits (MDL and MRL) 

 Reported Results 

 
Data were qualified by the laboratory due to matrix interference, compound identification issues, limited 

sample volume and/or LCS/CCV recoveries. These qualifiers resulted in validation qualifiers of 

estimated quantity (J) and estimated and not detected (UJ).  No data were rejected and completeness 

was 100 percent. 
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APEX flagged the samples as having exceeded the 6 degree Celsius temperature threshold for 

samples submitted to the laboratory.  HydroCon placed the samples in a dedicated refrigerator at work 

on Saturday evening after returning from the quarterly groundwater sampling event. On Monday 

morning the samples were placed into a cooler and immediately transported to the lab.  HydroCon did 

not place ice into the sample cooler. The lab took temperature measurements and the results 

exceeded the lab’s threshold.  HydroCon placed ice into the coolers and the temperature was quickly 

reduced to acceptable levels prior to sample check in. Mr. Kent Patton (Director of Technical Services) 

wrote an analytical narrative in the laboratory report indicating that it was his opinion that the limited 

temperature exceedances of the samples combined with the proper use of acid preservation in the field 

will not affect the analytical results of the samples. 

 
All results are usable for their intended purpose. Data qualifications are identified in detail in full Data 

Validation Report included in Appendix C. 
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5.0 DISCUSSION 

 
This section provides a discussion of the August 2018 quarterly groundwater monitoring event. 

 
5.1 Discussion of Laboratory Results 

Results of the November 2018 quarterly groundwater monitoring event indicated that fifteen wells at the 

Site (MW-6, MW-8, MW09R, MW10R, MW-11, MW13, MW14, MW17, MW20, MW21, MW24, MW29, 

BH-1, BH-2, and BH-3) have one or more COCs above their respective MTCA Method A cleanup level. 

Monitoring wells MW15 and MW18 lacked sufficient water so no samples could be obtained to assess 

water quality in these wells. 

 
5.2 Trends in Groundwater Chemistry 

HydroCon has prepared trend plots of GRPH and DRPH at selected wells that have at least four 

sampling results including MW-1, MW-6, MW-7, MW-8, MW-9/MW09R, MW-10/MW01R, MW-11, BH-1, 

BH-2, BH-3, and RW-1 (Figures 5a, 5b, 5c, and 5d). Trend plots were not prepared for two wells that 

have at least four sampling results (MW-4 and MW-5) because there has been no detection of any of 

those constituents in the wells. A discussion of groundwater trends of each these wells are provided 

below. 

BH-1 – The concentration of dissolved phase DRPH generally decreased since it was first sampled in 

April 2017.  Pumping began in this well in May 2018.  A significant increase in DRPH has been 

observed compared to the previous quarter results. The concentration of GRPH fluctuates in this well 

with an overall increasing trend observed. 

BH-2 – The concentration of DRPH appears to be fluctuating with no apparent trend. A decreasing 

trend in GRPH is observed in this well. 

BH-3 – A consistent decreasing trend in DRPH is observed in this well. The concentration of DRPH 

increased compared to last quarter’s results. The concentration of GRPH decreased significantly from 

its high in April 2017.  A generally flat trend has been observed since. 

RW-1 - A decreasing trend in DRPH was observed from its high in April 2017. However, a slight 

increasing trend is observed compared to the April 2018 sample results. 

MW-1 – A consistent decreasing trend of DRPH is observed from the highest concentration recorded in 

April 2017. The concentration of GRPH fluctuates between 200 to 450 µg/L, well below the MTCA 

Method A cleanup level. 

MW-6 - The concentration of DRPH and GRPH appear to be fluctuating but are both lower than their 

highs in April 2017. 

MW-7 - The concentration of DRPH and GRPH decreased significantly from their respective highs in 

April 2017. The trend is now relatively flat. 
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MW-8 – A decreasing trend in DRPH is observed in this well.  An overall decreasing trend in GRPH is 

also observed.  However, a slight increasing trend in GRPH is seen in the last two samples. 

MW-9/MW09R – The concentration of DRPH and GRPH fluctuates in this well with no apparent trend. 

Pumping began in this well in May 2018. 

MW-10/MW10R – The concentration DRPH fluctuates in this well. The concentration has significantly 

decreased since its high in September 2017. The trend of GRPH is relatively flat with the concentration 

ranging from 1,080 to 2,290 µg/L.  Pumping began in this well in May 2018. 

MW-11 – The trend for DRPH in the well has decreased from its high in September 2017. A slight 

increase in DRPH is noted compared to the previous quarter results. The concentration of GRPH 

fluctuates between 944 to 1,400 µg/L. The trend is relatively flat. 

 

5.3 Extent of Groundwater Contamination 

The November 2018 groundwater results for GRPH and DRPH are plotted on Figures 6 and 7 and iso- 

concentration contours were prepared to illustrate the magnitude and extent of each contaminant at the 

Site.  Red colored shading was used to graphically display the plume boundary.  Areas of higher 

concentration of are shaded in darker red. The seep area (soil samples SL01 through SL04) are 

included on the figures since the seep water is in contact with impacted soil and shows the relationship 

of this area to areas of impacted groundwater. 

The extent of DRPH contamination in groundwater is illustrated on Figure 6.  A plume of DRPH 

impacted groundwater is present from the Coleman Oil facility near MW-13 and extends northwest 

towards monitoring well MW-21. There are four localized areas within the plume that have elevated 

DRPH concentrations: 

 
 The area near monitoring wells MW-13 and MW-14. The highest concentration of DRPH (3,250 

µg/L) is seen in MW-13 which is located within the footprint of former Tank Farm B and next to 

the Control Valve Building. 

 The area in between monitoring wells MW-17 and BH-2. The highest concentration of DRPH 

(7,040 µg/L) is seen in BH-2.  Pumping well MW09R is located between these wells. 

 The area in between monitoring wells MW-20 and BH-1. The highest DRPH concentration 

(5,120 µg/L) is seen in BH-1, which is used as a groundwater and product extraction well. 

 The area in between monitoring wells MW-21 and MW10R. The highest DRPH concentration 

(1,370 µg/L) is seen in MW-10R, which is used as a groundwater and product extraction well. 

Areas with DRPH concentrations less than 500 µg/L (Method A cleanup level) include the area of the 

Coleman property south of Tank Farm A, most of the east half of the Coleman Property and adjacent 

Worthen Street, the northwest portion of the Coleman Property, and the line of wells on Worthen Street 

including and between MW25 and MW28.  This latter area is in closest proximity to the observed seep 

areas and reinforces the role of preferential pathways in the distribution of subsurface contaminants. 
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The extent of GRPH contamination in groundwater is illustrated on Figure 7.  A plume of GRPH 

impacted groundwater is present from the Coleman Oil facility near MW-13 and extends northwest 

towards monitoring well MW-21. There are five localized areas within the plume that have elevated 

GRPH concentrations: 

 
 The area near monitoring wells MW-13 and MW-14. The highest concentration of GRPH 

(22,400 µg/L) is seen in MW-13 which is located within the footprint of former Tank Farm B and 

next to the Control Valve Building. Further assessment of GRPH in this area of the Site will be 

performed in January 2019. 

 The area in between monitoring wells MW-11 and MW-8 have GRPH ranging from 921 to 1,350 

µg/L. This area is located within the remedial excavation area where sump #5 was located. 

Sump #5 had one of the highest amounts of recovered product at the Site. 

 The area in between monitoring wells MW-17 and MW09R have GRPH concentrations ranging 

from 1,300 to 1,390 µg/L.  Monitoring well MW09R is currently being used to extract product and 

contaminated groundwater from the Site. 

 The area near BH-1 has elevated GRPH concentrations. This well is currently being used to 

extract product and contaminated groundwater from the Site. 

 The area in between monitoring wells MW-21 and MW10R have GRPH concentrations ranging 

from 789 to 2,160 µg/L. Monitoring well MW-10R is currently being used to extract product and 

groundwater from the Site. 

The overall distribution of GRPH in groundwater is similar to the DRPH distribution and areas with 

concentrations less than 800 µg/L(Method A cleanup level) are very similar to areas below the DRPH 

cleanup level. An exception is the area bounded by MW25, MW20, MW19, and MW31, where, with the 

exception of BH-1, all wells had concentrations below the GRPH cleanup level. 
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6.0 FUTURE MONITORING SCHEDULE 

 
6.1 Daily Columbia River Level and Water Level Measurements 

EEC was hired by Coleman Oil to manage the booms within the Columbia River and product recovery 

at the Site. One of EEC’s daily tasks includes monitoring the water level at a surveyed reference 

location along the along the Columbia River and water and product levels in the three product recovery 

wells at the Site (MW09R, MW10R, and BH-1) using a clean electronic oil/water interface probe. 

HydroCon has expanded product recovery at the Site by adding product recovery pumps in additional 

wells (MW24, MW28, MW29, and MW30) in November 2018.  EEC will expand their daily water and 

product level monitoring to include these new wells. These measurements will be recorded on a field 

form and provided to Ecology, Coleman Oil, and HydroCon on a daily basis.  HydroCon will include 

these measurements in the upcoming Annual Operations and Maintenance (O&M) Monitoring Report. 

 
6.2 Weekly to Monthly Water Level and Product Thickness Measurements 

EEC assists HydroCon with the collection of depth to water and product level measurements of all the 

Site wells on a weekly to monthly basis following the same protocol as the daily water and product level 

measurement task. EEC utilizes a Water Level and Product Thickness Measurements Form prepared 

by HydroCon to record the data (Appendix D). This form is provided to HydroCon so that the data can 

be entered into spreadsheets (i.e., Table 2) and to identify which wells require product recovery via 

pumping or placement of absorbent socks. This information also is used to assess seasonal 

groundwater flow direction patterns and if there is correlation between groundwater levels in the aquifer 

and the Columbia River stage. 

 
6.3 Future Quarterly Groundwater Sampling 

The next quarterly groundwater monitoring event is tentatively planned for February 2019.  A list of 

wells that will be sampled and associated laboratory analysis is provided on Table 6. 

 
As discussed above, Ecology agreed with HydroCon that collection of groundwater samples from 

monitoring wells MW-2, MW-3, MW-4, MW-5, and MW-22 were not necessary during the November 

2018 sampling event.  Ecology requested at least one more sampling event for MW-1 due to the 

historic detection of GRPH and DRPH3. This well was sampled during this monitoring event. 

 
Ecology also requested vertical gradient data from MW-1/MW01S and MW-3/MW03S and asked that 

water levels be measured in these well clusters at least two times so that vertical gradient data can be 

verified.  HydroCon has included the vertical gradient data from the last two quarterly groundwater 

monitoring events. This information is provided in Section 4.1 of this report. 

 
Table 6 includes recommendations to discontinue monitoring and/or abandoning the following wells: 

 
 

3 
Washington State Department of Ecology. Ecology Comments on Supplemental Remedial Investigation Report. August 16, 2018. 
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MW-1 through MW- 4.  Improper well construction at monitoring wells MW-1 through MW-4 resulted in 

well screens placed too deep blinding off shallower water bearing zones in each respective well.  This 

prevents the accurate monitoring of groundwater in each of these wells.  At Ecology's request, three 

additional monitoring wells (MW01S, MW03S, and MW23) were added to the SRI to assess 

groundwater conditions on the southern portion of the Coleman property.  It should be noted that, with 

the exceptions of MW-1, these wells have never had detections of GRPH, DRPH, or ORPH. 

 
MW-5. This well has never had detections of GRPH, DRPH, or ORPH and given the now established 

groundwater flow directions, it’s highly unlikely to be impacted by Site contaminants.  As a long-term 

cost savings measure to Coleman Oil, HydroCon requests that Ecology consider abandonment of this 

well. 

 
MW-7.  Monitoring wells MW-7 and MW23 have similar construction but are located approximately 15 

feet apart.  As a long-term cost savings measure for Coleman Oil, HydroCon requests that Ecology 

consider abandoning MW-7. 

 
MW22. The soil samples at MW22 differed from the typical sequence observed in all other borings. 

The upper 35 feet of this boring consisted of loose silt, sand, gravel, and clay with miscellaneous fill 

debris consisting of brick, glass, and burnt material and free product resembling black oil at 31.5 feet 

bgs.  It is likely that this area has been disturbed by previous excavation and has been backfilled with 

construction and other debris. A sample of the product collected from MW22 was assessed by APEX’s 

forensic chemist (Mr. Kurt Johnson) and a write up is included in Appendix K of the SRI Report 

(HydroCon 2018b).  Results of the evaluation indicate that the product is derived from coal tar and it 

does not contain R99 Renewable DieselR99 Renewable Diesel. Therefore, it appears that the plume 

emanating from the Coleman Oil Site terminates south of MW22 and the product observed in MW22 is 

not from Coleman Oil. 
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7.0 QUALIFICATIONS 

 
HydroCon’s services were performed in a manner consistent with generally accepted practices of the 

profession undertaken in similar studies in the same geographical area during the same time period. 

HydroCon makes no warranties, either expressed or implied, regarding the findings, conclusions or 

recommendations.  Please note that HydroCon does not warrant the work of laboratories, regulatory 

agencies, or other third parties supplying information used in the preparation of the report. 

 
Findings and conclusions resulting from these services are based upon information derived from the 

on-site activities and other services performed under this scope of work; such information is subject to 

change over time.  Certain indicators of the presence of hazardous substances, petroleum products, or 

other constituents may have been latent, inaccessible, unobservable, nondetectable or not present 

during these services, and we cannot represent that the Site contains no hazardous substances, toxic 

materials, petroleum products, or other latent conditions beyond those identified during this monitoring. 

Subsurface conditions may vary from those encountered at specific sampling locations or during other 

surveys, tests, assessments, investigations, or exploratory services; the data, interpretations and 

findings are based solely upon data obtained at the time and within the scope of these services. 

 
This report is intended for the sole use of Coleman Oil Company to meet the requirements of Exhibit B 

– Scope of Work and Schedule of the Agreed Order. This report may not be used or relied upon by any 

other party without the written consent of HydroCon. The scope of services performed in execution     

of this evaluation may not be appropriate to satisfy the needs of other users, and use or re-use of this 

document or the findings, conclusions, or recommendations is at the risk of said user. 

 
The conclusions presented in this report are, in part, based upon subsurface sampling performed at 

selected locations and depths. There may be conditions between borings or samples that differ 

significantly from those presented in this report and which cannot be predicted by this study. 
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Table 1

Well Construction Details

Coleman Oil 

Wenatchee, Washington

Well ID Date Installed Installed By

Drilling 

Method

Total 

Boring 

Depth 

(feet bgs)

Total    Well  

Depth 

(feet bgs)

Well 

Diameter 

(inch)

Well 

Construction 

Material

Screen 

Slot Size 

(inch)

Length of 

Screen 

(feet)

Length of 

Bottom 

Cap

(feet)

Screened 

Interval 

(feet bgs)

Well Casing 

Elevation 

(feet1)

MW-1 7/7/2010 Farallon Air Rotary 35.50 35.00 2 PVC 0.01 15 - 20-35 658.01

MW01S 3/4/2018 HydroCon Sonic 20.00 19.99 4 PVC 0.01 15 0.23 5.37 - 20.37 657.54

MW-2 7/8/2010 Farallon Air Rotary 40.00 40.00 2 PVC 0.01 15 - 25-40 657.76

MW-3 9/7/2010 Farallon Air Rotary 35.30 35.00 2 PVC 0.01 10 - 25-35 658.26

MW03S 4/3/2018 HydroCon Sonic 20.00 19.30 4 PVC 0.01 15 0.23 4.43 - 19.43 658.17

MW-4 9/8/2010 Farallon Air Rotary 40.10 37.00 2 PVC 0.01 10 - 27-37 657.48

MW-5 9/9/2010 Farallon Air Rotary 45.40 45.00 2 PVC 0.01 15 - 30-45 656.00

MW-6 4/12/2017 Farallon Air Rotary 18.40 18.00 4 PVC 0.02 10 - 8-18 657.70

MW-7 4/11/2017 Farallon Air Rotary 20.10 20.00 4 PVC 0.02 10 - 10-20 657.52

MW-8 4/11/2017 Farallon Air Rotary 25.20 25.00 4 PVC 0.02 10 - 15-25 656.20

MW-9 4/12/2017 Farallon Air Rotary 24.50 24.00 4 PVC 0.02 10 - 14-24 655.29

MW09R 8/15/2018 HydroCon Sonic 35.00 32.60 4 PVC 0.01 25 0.45 8.59-33.59 653.55

MW-10 4/14/2017 Farallon Air Rotary 30.20 30.00 2 PVC 0.02 16 - 14-30 645.80

MW10R 8/16/2018 HydroCon Sonic 35.00 33.59 4 PVC 0.01 20 0.45 14.64-34.64 644.30

MW-11 4/14/2017 Farallon Air Rotary 22.30 22.00 4 PVC 0.02 10 - 12-22 658.00

MW12 4/2/2018 HydroCon Sonic 20.00 19.52 4 PVC 0.01 15 0.23 4.63 - 19.63 658.27

MW13 3/29/2018 HydroCon Sonic 50.00 19.80 4 PVC 0.01 15 0.23 4.91 - 19.91 657.04

MW14 3/30/2018 HydroCon Sonic 35.00 20.02 4 PVC 0.01 15 0.23 5.23 - 20.23 657.15

MW15 4/12/2018 HydroCon Sonic 35.10 35.10 4 PVC 0.01 25 0.23 10.33 - 35.33 654.99

MW16 4/5/2018 HydroCon Sonic 30.00 29.15 4 PVC 0.01 20 0.23 9.28 - 29.28 656.93

MW17 4/4/2018 HydroCon Sonic 35.00 29.41 4 PVC 0.01 20 0.23 9.52 - 29.52 655.55

MW18 4/11/2018 HydroCon Sonic 35.00 34.65 4 PVC 0.01 20 0.23 15.86 - 35.86 654.51

MW19 4/5/2018 HydroCon Sonic 35.00 31.48 4 PVC 0.01 20 0.23 11.66 - 31.66 653.31

MW20 4/10/2018 HydroCon Sonic 30.00 29.50 4 PVC 0.01 20 0.23 9.79 - 29.79 650.85

MW21 4/9/2018 HydroCon Sonic 35.00 32.10 4 PVC 0.01 20 0.23 12.30 - 32.30 643.88

MW22 4/13/2018 HydroCon Sonic 40.00 39.10 4 PVC 0.01 25 0.23 9.19 - 34.19 641.85

MW23 3/29/2018 HydroCon Sonic 25.00 22.04 4 PVC 0.01 15 0.23 7.13 - 22.13 656.91

MW24 8/6/2018 HydroCon Sonic 35.00 34.25 4 PVC 0.01 20 0.45 14.17-34.17 644.38

MW25 8/7/2018 HydroCon Sonic 35.00 32.96 4 PVC 0.01 20 0.45 12.81-32.81 645.57

MW26 8/8/2018 HydroCon Sonic 35.00 32.52 4 PVC 0.01 20 0.45 13.54-33.54 646.65

MW27 8/9/2018 HydroCon Sonic 40.00 38.74 4 PVC 0.01 25 0.45 13.56-38.56 649.00

MW28 8/10/2018 HydroCon Sonic 40.00 38.74 4 PVC 0.01 25 0.45 13.62-38.62 650.64

MW29 8/13/2018 HydroCon Sonic 40.00 39.11 4 PVC 0.01 25 0.45 14.05-39.05 652.34

MW30 8/14/2018 HydroCon Sonic 40.00 39.79 4 PVC 0.01 25 0.45 14.67-39.67 652.83

MW31 8/15/2018 HydroCon Sonic 40.00 39.28 4 PVC 0.01 25 0.45 14.11-39.11 653.97

MW32 8/17/2018 HydroCon Sonic 35.00 34.02 4 PVC 0.01 25 0.45 8.95-33.95 655.83

BH-1 3/25/2017 EPI Air Rotary 30.00 30.00 2 PVC 0.01 10 - 20-30 652.17

BH-2 3/25/2017 EPI Air Rotary 35.00 35.00 2 PVC 0.01 15 - 20-35 653.77

BH-3 3/26/2017 EPI Air Rotary 30.00 30.00 2 PVC 0.01 15 - 15-30 648.76

RW-1 4/10/2017 Farallon Air Rotary 30.00 30.00 3 PVC 0.02 15 - 15-30 650.42

NOTES:

feet
1
 = Elevation is relative to NGVD88

bgs = below ground surface

PVC = polyvinyl chloride



Table 2

Depth to Water/Groundwater Elevation

Coleman Oil

Wenatchee, Washington

4/17/2017 9.47 - - - - - - 648.54

4/20/2017 9.63 - - - - - - 648.38

4/27/2017 10.14 - - - - - - 647.87

5/1/2017 10.31 - - - - - - 647.70

6/8/2017 11.20 - - - - - - 646.81

7/3/2017 NM - - - - - - - - -

9/28/2017 12.36 - - - - - - 645.65

8/27/2018 12.17 - - - - - - 645.84

8/31/2018 12.20 - - - - - - 645.81

11/26/2018 11.36 - - - - - - 646.65

11/30/2018 11.38 - - - - - - 646.63

4/25/2018 10.49 - - - - - - 647.05

4/27/2018 10.62 - - - - - - 646.92

8/27/2018 12.30 - - - - - - 645.24

8/31/2018 12.33 - - - - - - 645.21

11/26/2018 11.54 - - - - - - 646.00

11/30/2018 11.51 - - - - - - 646.03

4/17/2017 9.58 - - - - - - 648.18

4/20/2017 9.61 - - - - - - 648.15

4/27/2017 10.19 - - - - - - 647.57

5/1/2017 10.36 - - - - - - 647.40

6/8/2017 11.33 - - - - - - 646.43

7/3/2017 11.96 - - - - - - 645.80

9/28/2017 12.65 - - - - - - 645.11

4/25/2018 10.5 - - - - - - 647.26

4/27/2018 10.54 - - - - - - 647.22

8/27/2018 12.20 - - - - - - 645.56

8/31/2018 12.22 - - - - - - 645.54

11/26/2018 11.43 - - - - - - 646.33

11/30/2018 11.46 - - - - - - 646.30

4/17/2017 7.12 - - - - - - 651.14

4/20/2017 7.15 - - - - - - 651.11

4/27/2017 11.44 - - - - - - 646.82

5/1/2017 7.90 - - - - - - 650.36

6/8/2017 7.33 - - - - - - 650.93

7/3/2017 7.46 - - - - - - 650.80

9/28/2017 7.74 - - - - - - 650.52

8/27/2018 7.75 - - - - - - 650.51

8/31/2018 7.8 - - - - - - 650.46

11/26/2018 7.78 - - - - - - 650.48

11/30/2018 7.89 - - - - - - 650.37

4/25/2018 7.25 - - - - - - 650.92

4/27/2018 7.24 - - - - - - 650.93

8/27/2018 8.04 - - - - - - 650.13

8/31/2018 8.05 - - - - - - 650.12

11/26/2018 7.48 - - - - - - 650.33

11/30/2018 7.93 - - - - - - 650.24

LNAPL 

Thickness 

(feet)

Groundwater 

Elevation

(feet)

Well 

Identification
Date

Monitoring Well 

Screened Interval 

(feet bgs) 

Elevation Top of 

Casing 1 (feet)

Depth to Water 

(feet below top 

of casing)

Depth to NAPL 

(feet below top 

of casing)

MW-1S

MW-1

5.37 - 20.37

4.43 - 19.43 658.17

657.54

20-35 658.01

MW-3 25-35 658.26

MW-2 25-40 657.76

MW-3S

1



Table 2

Depth to Water/Groundwater Elevation

Coleman Oil

Wenatchee, Washington

LNAPL 

Thickness 

(feet)

Groundwater 

Elevation

(feet)

Well 

Identification
Date

Monitoring Well 

Screened Interval 

(feet bgs) 

Elevation Top of 

Casing 1 (feet)

Depth to Water 

(feet below top 

of casing)

Depth to NAPL 

(feet below top 

of casing)

4/17/2017 15.29 - - - - - - 642.19

4/20/2017 15.40 - - - - - - 642.08

4/27/2017 15.74 - - - - - - 641.74

5/1/2017 15.71 - - - - - - 641.77

6/8/2017 16.23 - - - - - - 641.25

7/3/2017 16.93 - - - - - - 640.55

9/28/2017 18.18 - - - - - - 639.30

4/25/2018 16.22 - - - - - - 641.26

4/27/2018 17.59 - - - - - - 639.89

8/27/2018 17.25 - - - - - - 640.23

8/31/2018 17.28 - - - - - - 640.20

11/26/2018 16.54 - - - - - - 640.94

11/30/2018 16.55 - - - - - - 640.93

4/17/2017 33.98 - - - - - - 622.02

4/20/2017 35.67 - - - - - - 620.33

4/27/2017 34.98 - - - - - - 621.02

5/1/2017 35.92 - - - - - - 620.08

6/8/2017 32.06 - - - - - - 623.94

7/3/2017 36.75 - - - - - - 619.25

9/28/2017 38.67 - - - - - - 617.33

4/25/2018 NM - - - - - - - - -

4/27/2018 35.58 - - - - - - 620.42

8/27/2018 38.21 - - - - - - 617.79

8/31/2018 38.3 - - - - - - 617.70

11/26/2018 38.34 - - - - - - 617.66

11/30/2018 38.44 - - - - - - 617.56

4/17/2017 9.57 - - - - - - 648.13

4/20/2017 9.40 - - - - - - 648.30

4/27/2017 9.89 - - - - - - 647.81

5/1/2017 9.95 - - - - - - 647.75

6/8/2017 10.60 10.55 0.05 647.14

7/3/2017 11.10 - - - - - - 646.60

9/28/2017 11.51 - - - - - - 646.19

4/25/2018 10.20 - - - - - - 647.50

4/27/2018 10.21 - - - - - - 647.49

8/27/2018 11.28 - - - - - - 646.42

8/31/2018 11.29 - - - - - - 646.41

11/26/2018 10.82 - - - trace 646.88

11/30/2018 10.84 - - - trace 646.86

4/17/2017 9.64 - - - - - - 647.88

4/20/2017 9.71 - - - - - - 647.81

4/27/2017 10.26 - - - - - - 647.26

5/1/2017 10.35 - - - - - - 647.17

6/8/2017 11.44 - - - - - - 646.08

7/3/2017 11.91 - - - - - - 645.61

9/28/2017 12.46 - - - - - - 645.06

4/25/2018 10.61 - - - - - - 646.91

4/27/2018 10.63 - - - - - - 646.89

8/27/2018 11.96 - - - - - - 645.56

8/31/2018 12.18 - - - - - - 645.34

11/26/2018 11.50 - - - - - - 646.02

11/30/2018 11.53 - - - - - - 645.99

657.70

MW-7 10-20

8-18MW-6

MW-4 27-37 657.48

MW-5 30-45 656.00

657.52
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Table 2

Depth to Water/Groundwater Elevation

Coleman Oil

Wenatchee, Washington

LNAPL 

Thickness 

(feet)

Groundwater 

Elevation

(feet)

Well 

Identification
Date

Monitoring Well 

Screened Interval 

(feet bgs) 

Elevation Top of 

Casing 1 (feet)

Depth to Water 

(feet below top 

of casing)

Depth to NAPL 

(feet below top 

of casing)

4/13/2017 16.71 14.50 2.21 641.21

4/17/2017 13.47 - - - - - - 642.73

4/20/2017 13.96 13.95 0.01 642.25

4/27/2017 17.25 14.91 2.34 640.78

5/1/2017 17.47 14.94 2.53 640.70

6/8/2017 18.02 - - - - - - 638.18

7/3/2017 17.97 17.91 0.07 638.28

9/28/2017 18.10 - - - - - - 638.10

4/25/2018 15.14 - - - - - - 641.06

4/27/2018 15.12 - - - - - - 641.08

8/27/2018 16.71 - - - - - - 639.49

8/31/2018 16.77 - - - - - - 639.43

11/26/2018 16.04 - - - - - - 640.16

11/30/2018 16.07 - - - - - - 640.13

4/17/2017 13.56 - - - - - - 641.73

4/20/2017 14.31 - - - - - - 640.98

4/27/2017 17.45 16.75 0.70 638.39

5/1/2017 18.60 17.33 1.27 637.68

6/8/2017 22.14 - - - - - - 633.15

7/3/2017 22.16 - - - - - - 633.13

9/28/2017 22.69 - - - - - - 632.60

4/25/2018 17.22 - - - - - - 638.07

4/27/2018 17.22 - - - - - - 638.07

8/27/2018 19.90 - - - - - - 635.39

8/31/2018 19.91 - - - - - - 635.38

11/26/2018 28.28 - - - - - - 625.27

11/30/2018 19.94 - - - - - - 633.61

4/17/2017 16.72 - - - - - - 629.08

4/20/2017 17.31 - - - - - - 628.49

4/27/2017 18.11 - - - - - - 627.69

5/1/2017 18.99 - - - - - - 626.81

6/8/2017 19.88 - - - - - - 625.92

7/3/2017 25.06 23.62 1.44 621.86

9/28/2017 25.70 - - - - - - 620.10

4/25/2018 21.18 - - - - - - 624.62

4/27/2018 20.96 - - - - - - 624.84

8/27/2018 24.64 - - - - - - 619.66

8/31/2018 25.71 - - - - - - 618.59

11/26/2018 27.51 - - - - - - 616.79

11/30/2018 26.19 25.95 0.24 618.30

4/17/2017 13.45 - - - - - - 644.55

4/20/2017 13.45 - - - - - - 644.55

4/27/2017 13.76 - - - - - - 644.24

5/1/2017 13.77 - - - - - - 644.23

6/8/2017 14.32 14.05 0.27 643.89

7/3/2017 14.30 - - - - - - 643.70

9/28/2017 14.65 - - - - - - 643.35

4/25/2018 13.82 - - - - - - 644.18

4/27/2018 13.82 - - - - - - 644.18

8/27/2018 14.20 - - - - - - 643.80

8/31/2018 14.21 - - - - - - 643.79

11/26/2018 14.11 - - - - - - 643.89

11/30/2018 14.11 - - - - - - 643.89

MW-10

MW-8 15-25 656.20

MW09R

655.29

653.55

14-24

8.59-33.59

MW-9

MW10R

MW-11 12-22 658.00

14-30 645.80

14.66-34.64 644.30
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Table 2

Depth to Water/Groundwater Elevation

Coleman Oil

Wenatchee, Washington

LNAPL 

Thickness 

(feet)

Groundwater 

Elevation

(feet)

Well 

Identification
Date

Monitoring Well 

Screened Interval 

(feet bgs) 

Elevation Top of 

Casing 1 (feet)

Depth to Water 

(feet below top 

of casing)

Depth to NAPL 

(feet below top 

of casing)

4/25/2018 7.37 - - - - - - 650.90

4/27/2018 7.31 - - - - - - 650.96

8/27/2018 8.01 - - - - - - 650.26

8/31/2018 8.04 - - - - - - 650.23

11/26/2018 7.88 - - - - - - 650.39

11/30/2018 7.93 - - - - - - 650.34

4/25/2018 7.39 - - - - - - 649.65

4/27/2018 7.36 - - - - - - 649.68

8/27/2018 8.05 - - - - - - 648.99

8/31/2018 8.15 - - - - - - 648.89

11/26/2018 8.22 - - - - - - 648.82

11/30/2018 8.17 - - - - - - 648.87

4/25/2018 7.81 - - - - - - 649.34

4/27/2018 7.75 - - - - - - 649.40

8/27/2018 8.35 - - - - - - 648.80

8/31/2018 8.40 - - - - - - 648.75

11/26/2018 8.45 - - - - - - 648.70

11/30/2018 8.51 - - - - - - 648.64

4/25/2018 NM - - - - - - - - -

4/27/2018 34.80 - - - - - - 620.19

8/27/2018 34.76 - - - - - - 620.23

8/31/2018 34.82 - - - - - - 620.17

11/26/2018 dry - - - - - - - - -

11/30/2018 dry - - - - - - - - -

4/25/2018 9.72 - - - - - - 647.21

4/27/2018 9.70 - - - - - - 647.23

8/27/2018 10.05 - - - - - - 646.88

8/31/2018 10.18 - - - - - - 646.75

11/26/2018 10.07 - - - - - - 646.86

11/30/2018 9.73 - - - - - - 647.20

4/25/2018 14.25 - - - - - - 641.30

4/27/2018 14.22 - - - - - - 641.33

8/27/2018 15.07 - - - - - - 640.48

8/31/2018 15.14 - - - - - - 640.41

11/26/2018 14.78 - - - - - - 640.77

11/30/2018 14.66 - - - - - - 640.89

4/25/2018 NM - - - - - - - - -

4/27/2018 34.69 - - - - - - 619.82

8/27/2018 dry - - - - - - - - -

8/31/2018 dry - - - - - - - - -

11/26/2018 dry - - - - - - - - -

11/30/2018 dry - - - - - - - - -

MW-14

MW-17 9.52 - 29.52 655.55

MW-18 15.86 - 35.86 654.51

657.155.23 - 20.23

MW-15

MW-16 9.28 - 29.28 656.93

10.33 - 35.33 654.99

MW-13 4.91 - 19.91 657.04

MW-12 4.63 - 19.63 658.27
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Table 2

Depth to Water/Groundwater Elevation

Coleman Oil

Wenatchee, Washington

LNAPL 

Thickness 

(feet)

Groundwater 

Elevation

(feet)

Well 

Identification
Date

Monitoring Well 

Screened Interval 

(feet bgs) 

Elevation Top of 

Casing 1 (feet)

Depth to Water 

(feet below top 

of casing)

Depth to NAPL 

(feet below top 

of casing)

4/25/2018 23.05 - - - - - - 630.26

4/27/2018 23.15 - - - - - - 630.16

8/27/2018 28.63 - - - - - - 624.68

8/31/2018 28.83 - - - - - - 624.48

11/26/2018 dry - - - - - - - - -

11/30/2018 27.72 - - - - - - 625.59

4/25/2018 18.55 - - - - - - 632.30

4/27/2018 18.64 - - - - - - 632.21

8/27/2018 24.97 - - - - - - 625.88

8/31/2018 25.24 - - - - - - 625.61

11/26/2018 25.20 - - - - - - 625.65

11/30/2018 24.95 - - - - - - 625.90

4/25/2018 19.40 - - - - - - 624.48

4/27/2018 19.31 - - - - - - 624.57

8/27/2018 20.88 - - - - - - 623.00

8/31/2018 21.36 - - - - - - 622.52

11/26/2018 20.42 - - - - - - 623.46

11/30/2018 20.71 - - - - - - 623.17

4/25/2018 21.80 - - - - - - 620.05

4/27/2018 21.80 - - - - - - 620.05

8/27/2018 23.72 - - - - - - 618.13

8/31/2018 24.46 - - - - - - 617.39

11/26/2018 23.49 - - - - - - 618.36

11/30/2018 24.74 - - - - - - 617.11

4/25/2018 10.28 - - - - - - 646.63

4/27/2018 10.30 - - - - - - 646.61

8/27/2018 12.16 - - - - - - 644.75

8/31/2018 11.99 - - - - - - 644.92

11/26/2018 11.27 - - - - - - 645.64

11/30/2018 11.3 - - - - - - 645.61

8/27/2018 26.03 - - - - - - 618.35

8/31/2018 26.77 - - - - - - 617.61

11/26/2018 27.11 - - - - - - 617.27

11/30/2018 27.05 - - - - - - 617.33

8/27/2018 26.01 - - - - - - 619.56

8/31/2018 26.49 - - - - - - 619.08

11/26/2018 24.96 - - - - - - 620.61

11/30/2018 25.19 - - - - - - 620.38

8/27/2018 25.23 - - - - - - 621.42

8/31/2018 25.76 - - - - - - 620.89

11/26/2018 25.45 - - - - - - 621.20

11/30/2018 25.83 - - - - - - 620.82

8/27/2018 24.87 - - - - - - 624.13

8/31/2018 25.06 - - - - - - 623.94

11/26/2018 24.92 - - - - - - 624.08

11/30/2018 23.90 - - - - - - 625.10

8/27/2018 26.04 - - - - - - 624.60

8/31/2018 26.25 - - - - - - 624.39

11/26/2018 33.05 - - - - - - 617.59

11/30/2018 25.00 - - - - - - 625.64

9.19 - 34.19 641.85

9.79 - 29.79 650.85

13.54 - 33.54 646.65

MW-27 13.56 - 38.56 649.00

12.30 - 32.30 643.88

MW-22

MW-25 12.81 - 32.81 645.57

650.64

MW-26

MW-28 13.62 - 38.62

MW-19 11.66 - 31.66 653.31

MW-23 7.13 - 22.13 656.91

MW-24 14.17 - 34.17 644.38

MW-20

MW-21
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Table 2

Depth to Water/Groundwater Elevation

Coleman Oil

Wenatchee, Washington

LNAPL 

Thickness 

(feet)

Groundwater 

Elevation

(feet)

Well 

Identification
Date

Monitoring Well 

Screened Interval 

(feet bgs) 

Elevation Top of 

Casing 1 (feet)

Depth to Water 

(feet below top 

of casing)

Depth to NAPL 

(feet below top 

of casing)

8/27/2018 34.43 - - - - - - 617.91

8/31/2018 34.84 - - - - - - 617.50

11/26/2018 34.92 - - - - - - 617.42

11/30/2018 34.25 - - - - - - 618.09

8/27/2018 34.73 - - - - - - 618.10

8/31/2018 35.01 - - - - - - 617.82

11/26/2018 34.91 - - - - - - 617.92

11/30/2018 34.84 - - - - - - 617.99

8/27/2018 34.55 - - - - - - 619.42

8/31/2018 35.16 - - - - - - 618.81

11/26/2018 35.04 - - - - - - 618.93

11/30/2018 34.96 - - - - - - 619.01

8/27/2018 12.41 - - - - - - 643.42

8/31/2018 12.43 - - - - - - 643.40

11/26/2018 12.28 - - - - - - 643.55

11/30/2018 12.25 - - - - - - 643.58

4/17/2017 19.71 - - - - - - 632.46

4/20/2017 20.13 - - - - - - 632.04

4/27/2017 22.88 - - - - - - 629.29

5/1/2017 23.16 - - - - - - 629.01

6/8/2017 25.64 - - - - - - 626.53

7/3/2017 28.46 27.91 0.55 624.14

9/28/2017 28.73 - - - - - - 623.44

4/25/2018 23.03 - - - - - - 629.14

4/27/2018 20.03 - - - - - - 632.14

8/27/2018 26.21 - - - - - - 625.96

8/31/2018 26.27 - - - - - - 625.90

11/26/2018 NM - - - - - - - - -

11/30/2018 NM - - - - - - - - -

4/17/2017 26.16 - - - - - - 627.61

4/20/2017 26.30 - - - - - - 627.47

4/27/2017 26.56 26.48 0.08 627.27

5/1/2017 26.68 26.58 0.10 627.17

6/8/2017 26.73 - - - - - - 627.04

7/3/2017 28.86 - - - - - - 624.91

9/28/2017 31.25 - - - - - - 622.52

4/25/2018 27.68 - - - - - - 626.09

4/28/2017 27.53 - - - - - - 626.24

8/27/2018 28.50 - - - - - - 625.27

8/31/2018 28.91 - - - - - - 624.86

11/26/2018 28.66 - - - trace 625.11

11/30/2018 28.63 - - - trace 625.14

652.83

8.95 - 33.95 655.83

BH-2 20-35 653.77

652.34

BH-1 20-30 652.17

MW-30 14.67 - 39.67

MW-31 14.11 - 39.11 653.97

MW-32

MW-29 14.05 - 39.05
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Table 2

Depth to Water/Groundwater Elevation

Coleman Oil

Wenatchee, Washington

LNAPL 

Thickness 

(feet)

Groundwater 

Elevation

(feet)

Well 

Identification
Date

Monitoring Well 

Screened Interval 

(feet bgs) 

Elevation Top of 

Casing 1 (feet)

Depth to Water 

(feet below top 

of casing)

Depth to NAPL 

(feet below top 

of casing)

4/17/2017 17.47 - - - - - - 631.29

4/20/2017 17.88 - - - - - - 630.88

4/27/2017 18.70 - - - - - - 630.06

5/1/2017 19.06 - - - - - - 629.70

6/8/2017 21.19 - - - - - - 627.57

7/3/2017 21.70 - - - - - - 627.06

9/28/2017 23.04 - - - - - - 625.72

4/25/2018 20.06 - - - - - - 628.70

4/27/2018 22.36 - - - - - - 626.40

8/27/2018 22.20 - - - - - - 626.56

8/31/2018 23.68 - - - - - - 625.08

11/26/2018 24.05 - - - - - - 624.71

11/30/2018 25.29 - - - - - - 623.47

4/17/2017 16.15 - - - - - - 634.27

4/20/2017 16.34 - - - - - - 634.08

4/27/2017 17.35 - - - - - - 633.07

5/1/2017 18.55 - - - - - - 631.87

6/8/2017 22.67 - - - - - - 627.75

7/3/2017 24.19 - - - - - - 626.23

9/28/2017 26.74 - - - - - - 623.68

4/25/2018 21.19 - - - - - - 629.23

4/27/2018 21.21 - - - - - - 629.21

8/27/2018 25.09 - - - - - - 625.33

8/31/2018 25.69 - - - - - - 624.73

11/26/2018 28.81 - - - - - - 621.61

11/30/2018 25.63 - - - - - - 624.79
NOTES:

- - - denotes no LNAPL present

LNAPL = light nonaqueous-phase liquid

NAPL = nonaqueous-phase liquid

Groundwater elevations in wells with LNAPL corrected for water-level elevation using typical specific gravity of R99 LNAPL of 0.78.

648.76

bgs = below ground surface

1Elevation in feet above mean sea level.  Elevations based on NAVD88 vertical 

datum.  Well survey conducted by Munson Engineers, Inc. of Wenatchee, 

Washington in July 2010 and April 2017.  

BH-3 15-30

RW-1 15-30 650.42
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Table 3

Groundwater Analytical Results - Fuels and VOCs

Coleman Oil Site

Wenatchee, Washington

Metals
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

WA MTCA Method A Cleanup for Groundwater 800/1000 500 500 5 1,000 700 1,000 160 20 0.01 5 15

   Benzene (Non Detect) 1,000

   Benzene (Detect) 800

Field ID Date

FB-9 4/7/2017 1,200 F 2,900 1,200 2.4 < 1.0 3.7 1.7 -- -- -- -- --

FB-10 4/7/2017 2,000 F 57,000 < 4,100 71 13 7.1 64 -- -- -- -- --

4/21/2017 820 F 1,900 970 N1 15 2.8 8.3 18.5 -- -- -- -- --

4/26/2018 2,140 1,390 <377 0.671 <1.00 5.55 12.5 -- -- -- -- --

8/30/2018 591 243 <148 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

12/1/2018 1,420 5,120 F13 <151 <0.200 <1.00 0.608 <1.50 -- -- -- -- --

4/10/2017 1,900 F 100,000 10,000 < 4.0 < 4.0 13 39 -- -- -- -- --

4/21/2017 1,500 F 2,600 630 N1 4.2 3.3 12 39 -- -- -- -- --

4/24/2018 854 9,360 <377 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/28/2018 639 3,300 <148 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/30/2018 509 7,040 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/21/2017 1,800 F 2,400 660 1.8 <1.0 5.4 8.2 -- -- -- -- --

9/29/2017 150 O 1,200 550 N1 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

4/26/2018 172 1,130 <377 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/30/2018 250 276 <148 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/29/2018 <100 502 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/21/2017 <100 840 540 N1 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

9/29/2017 <100 360 440 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

4/26/2018 <100 <189 <377 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/30/2018 <100 327 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/30/2018 <100 152 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

Fuels Volatiles

BH-1

BH-2

BH-3

RW-1
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Table 3

Groundwater Analytical Results - Fuels and VOCs

Coleman Oil Site

Wenatchee, Washington

Metals

G
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P
H
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P
H
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C
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

WA MTCA Method A Cleanup for Groundwater 800/1000 500 500 5 1,000 700 1,000 160 20 0.01 5 15

   Benzene (Non Detect) 1,000

   Benzene (Detect) 800

Field ID Date

Fuels Volatiles

3/23/2017 --- 520 480 --- --- --- --- -- -- -- -- --

4/21/2017 210 F 730 510 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

9/29/2017 200 410 <410 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

8/28/2018 449 219 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/27/2018 152 159 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/24/2018 188 <187 <374 0.42 <1.00 5.8 9.48 -- -- -- -- <0.200

8/28/2018 268 294 <151 1.49 <1.00 1.26 <1.50 -- -- -- -- --

11/27/2018 <100 <75.5 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

3/23/2017 --- <260 <410 --- --- --- --- -- -- -- -- --

4/20/2017 <100 <260 <410 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

4/25/2018 <100 <187 <374 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/20/2017 <100 <260 <410 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

9/28/2017 <100 <260 <410 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

4/25/2018 <100 <187 <374 <0.200 <1.00 <0.500 <1.50 <2.00 <1.00 <0.500 <0.400 --

8/29/2018 <100 139 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/27/2018 <100 <75.5 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

3/23/2017 --- <260 <410 --- --- --- --- -- -- -- -- --

4/20/2017 <100 <260 <410 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

9/28/2017 <100 <260 <410 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

4/25/2018 <100 <187 <374 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

MW-1

MW-2

MW-3

MW01S

MW03S

MW-4
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Table 3

Groundwater Analytical Results - Fuels and VOCs

Coleman Oil Site

Wenatchee, Washington
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

WA MTCA Method A Cleanup for Groundwater 800/1000 500 500 5 1,000 700 1,000 160 20 0.01 5 15

   Benzene (Non Detect) 1,000

   Benzene (Detect) 800

Field ID Date

Fuels Volatiles

3/23/2017 --- <260 <410 --- --- --- --- -- -- -- -- --

4/20/2017 <100 <260 <410 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

9/28/2017 <100 <260 <410 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

4/25/2018 <100 <189 <377 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/28/2018 <100 <75.5 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/20/2017 880 F 1,800 480 N1 5.0 <4.0 6.2 37 -- -- -- -- --

9/28/2017 530 O 760 430 N1 <1.0 <1.0 <1.0 4.3 -- -- -- -- --

4/25/2018 643 1,620 <374 0.56 <1.00 <0.500 2.19 -- -- -- -- 0.375

8/29/2018 376 668 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/27/2018 499 634 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/20/2017 1,100 F 1,300 420 N1 3.2 < 1.0 15 11.4 -- -- -- -- --

9/28/2017 <100 520 <470 U1 <1.0 <1.0 <1.0 <2.0 -- -- -- -- --

4/25/2018 <100 435 <374 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/29/2018 <100 448 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/28/2018 <100 283 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

9/29/2017 1,300 O 2,100 690 N1 <1.0 <1.0 4.1 27.2 -- -- -- -- --

4/26/2018 720 1,300 <374 0.641 <1.00 <0.500 4.67 -- -- -- -- --

8/29/2018 774 907 <151 <0.200 <1.00 <0.500 3.42 -- -- -- -- --

11/28/2018 921 505 <151 0.214 <1.00 1.06 6.23 -- -- -- -- --

MW-8

MW-6

MW-7

MW-5
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Table 3

Groundwater Analytical Results - Fuels and VOCs

Coleman Oil Site

Wenatchee, Washington

Metals
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

WA MTCA Method A Cleanup for Groundwater 800/1000 500 500 5 1,000 700 1,000 160 20 0.01 5 15

   Benzene (Non Detect) 1,000

   Benzene (Detect) 800

Field ID Date

Fuels Volatiles

9/29/2017 500 O 1,200 670 N1 <1.0 <1.0 <1.0 1.5 -- -- -- -- --

4/26/2018 2,810 2,620 <374 2.73 <1.00 9.95 20.4 -- -- -- -- --

8/29/2018 234 654 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/28/2018 1,300 1,850 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/21/2017 1,900 F 3,800 730 3.4 < 1.0 11 12.5 -- -- -- -- --

9/29/2017 1,900 O 16,000 1,300 N1 <1.0 <1.0 13 26.7 -- -- -- -- --

4/26/2018 2,290 1,500 <377 0.219 <1.00 3.52 5.95 -- -- -- -- --

8/30/2018 1,080 838 < 150 < 0.200 < 1.00 1.22 2.42 -- -- -- -- --

11/29/2018 2,160 1,370 <755 ec <0.200 <1.00 3.90 5.98 -- -- -- -- --

4/21/2017 1,400 F 1,700 1,000 N1 28 4.1 8.2 26.1 -- -- -- -- --

9/29/2017 1,000 O 3,100 720 N1 <1.0 <1.0 1.9 12.5 -- -- -- -- --

4/26/2018 1,240 1,140 <374 <0.200 <1.00 0.56 2.27 -- -- -- -- --

8/29/2018 944 251 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/27/2018 1,350 503 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/25/2018 <100 <189 <377 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/28/2018 <100 <74.8 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/27/2018 <100 92.8 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/25/2018 40,900 1,790 <377 1,500 4,710 627 3,780 -- -- -- -- 0.446

8/29/2018 39,300 2,500 <150 1,780 3,010 796 4,850 167 <50.0 ec <25.0 ec <25.0 ec --

11/27/2018 22,400 3,250 <151 1,380 271 458 3,170 -- -- -- -- --

MW-10R

MW-9R

MW12

MW-9

MW-10

MW-11

MW13
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Table 3

Groundwater Analytical Results - Fuels and VOCs

Coleman Oil Site

Wenatchee, Washington

Metals
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

WA MTCA Method A Cleanup for Groundwater 800/1000 500 500 5 1,000 700 1,000 160 20 0.01 5 15

   Benzene (Non Detect) 1,000

   Benzene (Detect) 800

Field ID Date

Fuels Volatiles

8/29/2018 4,040 487 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/25/2018 4,620 900 <374 13.1 <1.00 16.1 <1.50 3.21 <1.00 <0.500 <0.400 --

11/27/2018 5,170 933 <151 15.2 <1.00 1.70 <1.50 -- -- -- -- --

4/25/2018 iw -- -- -- -- -- -- -- -- -- -- -- --

8/29/20018 iw -- -- -- -- -- -- -- -- -- -- -- --

11/27/2018 iw -- -- -- -- -- -- -- -- -- -- -- --

4/26/2018 <100 330 <374 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/29/2018 <100 298 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/28/2018 <100 337 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/26/2018 2,800 1,630 <377 1.23 <1.00 1.62 7.66 4.72 <1.00 <0.500 <0.400 --

8/29/2018 1,270 986 <150 0.450 <1.00 <0.500 <1.50 5.61 <1.00 <0.500 ec <0.500 --

11/28/2018 1,390 1,580 <151 0.305 <1.00 <0.500 <1.50 -- -- -- -- --

4/26/2018 iw -- -- -- -- -- -- -- -- -- -- -- --

8/2920018 iw -- -- -- -- -- -- -- -- -- -- -- --

11/27/2018 iw -- -- -- -- -- -- -- -- -- -- -- --

4/26/2018 280 979 <377 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/27/2018 <100 406 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/30/2018 <100 <75.5 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/26/2018 1,270 1,320 <377 <0.200 <1.00 1.56 5.44 -- -- -- -- --

8/30/2018 320 346 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/29/2018 674 1,280 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

MW16

MW17

MW14

MW15

MW18

MW19

MW20
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Table 3

Groundwater Analytical Results - Fuels and VOCs

Coleman Oil Site

Wenatchee, Washington
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

WA MTCA Method A Cleanup for Groundwater 800/1000 500 500 5 1,000 700 1,000 160 20 0.01 5 15

   Benzene (Non Detect) 1,000

   Benzene (Detect) 800

Field ID Date

Fuels Volatiles

4/26/2018 991 965 <374 <0.200 <1.00 0.835 1.82 -- -- -- -- --

8/30/2018 <100 234 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/27/2018 789 992 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

4/26/2018 6,960 4,690 <377 118 28.8 102 196 -- -- -- -- <0.200

8/30/2018 2,040 1,150 <748 ec 30.4 5.34 30.5 55.9 -- -- -- -- --

4/25/2018 <100 419 <381 <0.200 <1.00 <0.500 <1.50 -- -- -- -- <0.200

8/29/2018 <100 266 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/27/2018 <100 380 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/30/2018 <100 220 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/29/2018 154 914 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/30/2018 <100 <74.8 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/27/2018 <100 121 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/30/2018 <100 128 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/29/2018 <100 <75.5 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/30/2018 <100 118 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/29/2018 <100 <75.5 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/30/2018 <100 105 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

12/1/2018 385 486 <158 0.208 <1.00 <0.500 <1.50 -- -- -- -- --

8/28/2018 <100 459 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/29/2018 <100 238 809 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

MW26

MW27

MW28

MW29

MW21

MW22

MW23

MW24

MW25
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Table 3

Groundwater Analytical Results - Fuels and VOCs

Coleman Oil Site

Wenatchee, Washington

Metals
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

WA MTCA Method A Cleanup for Groundwater 800/1000 500 500 5 1,000 700 1,000 160 20 0.01 5 15

   Benzene (Non Detect) 1,000

   Benzene (Detect) 800

Field ID Date

Fuels Volatiles

8/28/2018 <100 193 <150 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

11/29/2018 <100 304 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/28/2018 <100 <74.1 <148 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

12/1/2018 <100 <75.5 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

8/29/2018 139 161 <148 <0.200 <1.00 <0.500 <1.50 <2.00 <1.00 <0.500 ec <0.500 --

11/28/2018 <100 <75.5 <151 <0.200 <1.00 <0.500 <1.50 -- -- -- -- --

Notes:

Red denotes concentration in excess of MTCA Method Cleanup Level for Groundwater.
MTCA Method A Cleanup Levels, WAC 173-340-720 through 173-340-760, revised Nov., 2007
GRPH (gasoline range petroleum hydrocarbons) analyzed by Method NWTPH-Gx.
DRPH (diesel range petroleum hydrocarbons) and ORPH (oil range petroleum hydrocarbons) analyzed by Method NWTPH-Dx.
VOCs = volatile organic compounds
VOCs analyzed by EPA Method 8260C
Total Lead by EPA Method 6020
< = less than method reporting limit shown
--- = not analyzed.  MW15 and MW18 not sampled due to lack of water in the well.
ec = Method reporting  limit exceeds Clean Up Level shown.
F and O = hydrocarbons indicative of heavier fuels are present in sample and impacting the gasoline result (Farallon 2017b)
N1 = hydrocarbons in the diesel-range are impacting the oil result (Farallon 2017b)

MW30

MW31

MW32
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Table 4

Groundwater Analytical Results - PAHs

Coleman Oil Site

Wenatchee, Washington

Acenaphthene Acenaphthylene Anthracene Benz [a] anthracene Benzo [a] pyrene Benzo [b] fluoranthene
Benzo [k] 

fluoranthene
Benzo (g,h,i) perylene Chrysene

Dibenz [a,h] 

anthracene

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

0.1

Field ID Date

MW21 4/26/2018 0.193 <0.0935 0.145 <0.0935 <0.0935 <0.0935 <0.0935 <0.0935 <0.0935 <0.0935

4/26/2018 113 <12.3 8.48 0.284 <0.0943 <0.0943 <0.0943 <0.0943 0.243 <0.0943

8/30/2018 43.4 4.21 3.32 0.156 <0.0374 <0.0374 <0.0374 <0.0374 0.156 <0.0374

MW32 8/29/2018 <0.0370 <0.0370 <0.0370 <0.0370 <0.0370 <0.0370 <0.0370 <0.0370 <0.0370 <0.0370

Dibenzofuran Fluoranthene Fluorene Indeno [1,2,3-cd] pyrene
1- Methyl- 

naphthalene
2-Methyl- naphthalene Naphthalene Phenanthrene Pyrene TEQ

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

160 0.1

Field ID Date

MW21 4/26/2018 0.103 <0.0935 0.144 <0.0935 1.48 0.494 1.16 <0.0935 <0.0935 0.0706

4/26/2018 8.55 3.2 36.7 <0.0943 298 210 692 36.6 4.30 0.0968

8/30/2018 3.34 1.49 14.0 <0.0374 94.2 92.2 189 13.7 2.43 0.0433

MW32 8/29/2018 <0.0370 <0.0370 0.0382 <0.0370 <0.0741 <0.0741 <0.0833 <0.0370 <0.0370 0.0279

Notes:

Red denotes concentration in excess of MTCA Method Cleanup Level for groundwater.

MTCA Method A Cleanup Levels, WAC 173-340-720 through 173-340-760, revised Nov., 2007

< = less than method reporting limit shown

ug/L = micrograms per liter (parts per billion)

PAHs by EPA Method 8270D SIM

TEQ = Toxic Equivalent Concentration per Ecology Focus Sheet.  One-half the detection limit used for non-detected concentrations.

WA MTCA Method A 

Cleanup Level  for 

Groundwater

MW22

WA MTCA Method A 

Cleanup Level  for 

Groundwater

MW22



Table 5

Vertical Groundwater Gradients

Coleman Oil Site

Wenatchee, Washington

Location Date TOC Total Depth DTW GWE Mid-Point Mid-Point 

Elevation

Mid-Point 

Elevation 

Difference

GWE 

Difference

Gradient 

(ft/ft)

MW-1 8/27/2018 658.01 35 12.17 645.84 23.59 634.43 -6.97 -0.60 0.086

MW-1 8/31/2018 658.01 35 12.20 645.81 23.60 634.41 -6.97 -0.60 0.086

MW-1 11/26/2018 658.01 35 11.36 646.65 23.18 634.83 -6.94 -0.65 0.094

MW-1 11/30/2018 658.01 35 11.38 646.63 23.19 634.82 -6.97 -0.60 0.086

MW01S 8/27/2018 657.54 19.99 12.30 645.24 16.15 641.40

MW01S 8/31/2018 657.54 19.99 12.33 645.21 16.16 641.38

MW01S 11/27/2018 657.54 19.99 11.54 646.00 15.77 641.78

MW01S 11/30/2018 657.54 19.99 11.51 646.03 15.75 641.79

Location Date TOC Total Depth DTW GWE Mid-Point Mid-Point 

Elevation

Mid-Point 

Elevation 

Difference

GWE 

Difference

Gradient 

(ft/ft)

MW-3 8/27/2018 658.26 35 7.75 650.51 21.38 636.89 -7.62 -0.38 0.050

MW-3 8/31/2018 658.26 35 7.80 650.46 21.40 636.86 -7.63 -0.34 0.045

MW-3 11/26/2018 658.26 35 7.78 650.48 21.39 636.87 -7.73 -0.15 0.019

MW-3 11/30/2018 658.26 35 7.89 650.37 21.45 636.82 -7.74 -0.13 0.017

MW03S 8/27/2018 658.17 19.3 8.04 650.13 13.67 644.50

MW03S 8/31/2018 658.17 19.3 8.05 650.12 13.68 644.50

MW03S 11/26/2018 658.17 19.3 7.84 650.33 13.57 644.60

MW03S 11/30/2018 658.17 19.3 7.93 650.24 13.62 644.56

Notes:

All Units in feet



Table 6

List of Monitoring Wells and Required Laboratory Analysis

Coleman Oil Site

Wenatchee, Washington

Well ID Location of Well

Total 

Depth 

(feet) Required Laboratory Analyses

MW-1 Coleman Facility - South of USTs used for Cardlock 35.00 Discontinue Sampling per Ecology Approval1

MW01S Coleman Facility - South of USTs used for Cardlock 19.99 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW-2 Coleman Facility - North of USTs used for Cardlock 40.00 Discontinue Sampling per Ecology Approval1

MW-3 Coleman Facility - Southwestern corner of Tank Farm A 35.00 Discontinue Sampling per Ecology Approval1

MW03S Coleman Facility - Southwestern corner of Tank Farm A 19.30 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW-4 Coleman Facility ~ 30' North of MW-2 37.00 Discontinue Sampling per Ecology Approval1

MW-5 East of Worthen Street ~ 45' South and ~80' east of R99 release point 45.00 Discontinue Sampling per Ecology Approval1

MW-6 Coleman Facility ~ 20' North of R99 realese point 18.00 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW-7 Coleman Facility ~ 13' North of former dry well 20.00 Discontinue Sampling per Ecology Approval1

MW-8 Coleman Facility - Northeast corner of former Storage Building 25.00 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW09R Chehalis Street ~ 15' east of railroad 32.60 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW10R East of Worthen Street ~ 410' north of R99 release point 33.59 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW-11 Coleman Facility - North Central area 22.00 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW12 Coleman Facility - Southwestern corner of Site 19.52 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW13 Coleman Facility - in Footprint of Tank Farm B 19.80 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW14 Coleman Facility ~ 80' north of former Tank Farm B 20.02 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW15 East of Worthen Street ~ 20' north and 80' east of R99 release point 35.10 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW16 Chehalis Street ~ 18' east of railroad  29.15 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW17 Chehalis Street ~ 80' East of MW16 29.41 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW18 East of Worthen Street ~ 120' north North & ~ 80' east of R99 release point34.65 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW19 In Worthen Street - ~40' North of Chehalis Street intersection 31.48 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW20 In Worthen Street - ~75' North of MW19 & ~ 30' west of RW-1 29.50 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW21 East of Worthen Street ~ 470' north of R99 release point 32.10 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW22 East of Worthen Street ~ 560' north of R99 release point 39.10 Discontinue Sampling per Ecology Approval1

MW23 Former Dry Well Location 22.04 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW24 East of Worthen Street ~ 435' north of R99 release point 34.25 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW25 East of Worthen Street ~ 390' north of R99 release point 32.96 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW26 East of Worthen Street ~ 360' north of R99 release point 32.52 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW27 East of Worthen Street ~ 330' north of R99 release point 38.74 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW28 East of Worthen Street ~ 300' north of R99 release point 38.74 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW29 East of Worthen Street ~ 255' north of R99 release point 39.11 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW30 East of Worthen Street ~ 235' north of R99 release point 39.79 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW31 East of Worthen Street ~ 195' north of R99 release point 39.28 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

MW32 Chehalis Street ~ 40' East of MW16 34.02 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

BH-1 East of Worthen Street ~ 280' north of R99 release point 30.00 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

BH-2 East of Worthen Street ~ 240' north of R99 release point 35.00 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

BH-3 East of Worthen Street ~ 340' north of R99 release point 30.00 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

RW-1 East of Worthen Street ~ 315' north of R99 release point 30.00 NWTPH-Gx, NWTPH-Dx, 8260C (BTEX)

Notes:
1
Washington State Department of Ecology. Ecology Comments on Supplemental Remedial Investigation Report . August 16, 2018.
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Samples:

Final Report 
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Analysis & Method

Gasoline Range Hydrocarbon (NWTPH-Gx)
Diesel Range Hydrocarbon without Silica Gel (NWTPH-Dx) 
Diesel Range Organics with Silica Gel (NWTPH-DxSG) 
Volatile Organic Compounds (EPA 8260C)
BETX (8021B)
Total Lead (200.8)
Sulfate (300.0)
Other

Data Package Completeness:

EDD to Hardcopy Verification:

Data package was complete.

An EDD was not provided.

Craig Hultgren, HydroCon

Manon Tanner-Dave

December 19, 2018
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A8L0038



Technical Data Validation:

Holding Times & Sample Receipt 
Surrogate Compounds
Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Associated Laboratory Duplicate
Laboratory Control Sample/ Laboratory Control Sample Duplicates (LCS/LCSD) 
Method Blank
Field Duplicates 
Target Analyte List
Reporting Limits (MDL and MRL)
Reported Results

Holding Times & Sample Receipt:

Surrogate Compounds:

All holding times and sample receipt were acceptable, with the exceptions noted below:

The laboratory noted upon arrival that the date collected on bottles for samples MW26-W and MW10R-W
were different than the dates recorded on the chain of custody forms.  No qualifiers were applied to the 
results.

Upon receipt of samples, a cooler was screened for temperature compliance and was determined to be 7°C 
(Control limit = not frozen, 0-6°C).  Ice was not present in the cooler used to transfer samples from the 
sampler’s refrigerated storage to the laboratory.  Ice was added to the cooler to reduce the temperature to 
within regulatory conditions until sample login was completed and samples were transferred to laboratory 
refrigeration.  The limited temperature exceedance that occurred during transit is not anticipated to affect 
analytical sample results since samples were quickly brought back into temperature compliance and acid 
preservation was properly applied in the field to inhibit biodegradation of target analytes.  Therefore, no 
qualifiers were applied to the results.

Headspace was detected in all VOA vials for sample MW29-W; results for GRO and BTEX were qualified 
J/UJ-HT.

All surrogate percent recoveries (%R) were within laboratory limits, with the exceptions noted below:



Associated Matrix Spike/Matrix Spike Duplicate (MS/MSD):

Associated Laboratory Duplicate:

Laboratory Control Sample/Laboratory Control Sample Duplicates:

Method Blank:

Blank ID Analyte Units Result MRL Associated Samples Qualifier/Comments
Blank 181130
(A8L0038-35)

Diesel ug/L 105 75.5 MW19-W (A8L0038-15)
MW29-W (A8L0038-24)
MW30-W (A8L0038-25)
BH02-W (A8L0038-29)
RW01-W (A8L0038-31)

Samples collected on 
11/30/18 qualified if < 
5x field blank 
concentration (U-FB).

Note:
Samples and analytes to which qualifiers are assigned are in bold.

Matrix spikes were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Laboratory duplicates were analyzed at the appropriate frequency and all relative percent 
difference (RPD) were within the acceptance criteria.

LCS were analyzed at the appropriate frequency and all %R were within the acceptance criteria.

Method blanks were analyzed at the appropriate frequency and were non-detect (ND) for all target analytes, 
with the exceptions noted below:



Field Duplicate(s):

Analyte
Parent Sample Duplicate Sample

RPD (CL = 35%) Comments/QualifiersMW06-W MW107-W
Diesel 634 894 34.0
Oil ND ND Not calculated
GRO 499 503 0.8
Benzene ND ND Not calculated
Toluene ND ND Not calculated
Ethylbenzene ND ND Not calculated
Xylenes, total ND ND Not calculated

Analyte
Parent Sample Duplicate Sample

RPD Comments/QualifiersMW17-W MW108-W
Diesel 1580 969 47.9 J-REP qualify results.
Oil ND ND Not calculated
GRO 1390 1390 0.0
Benzene 0.305 0.257 17.1
Toluene ND ND Not calculated
Ethylbenzene ND ND Not calculated
Xylenes, total ND ND Not calculated

Analyte
Parent Sample Duplicate Sample

RPD Comments/QualifiersBH01-W MW109-W
Diesel 5120 59600 168.4 J-REP qualify results.
Oil ND ND Not calculated
GRO 1420 1460 2.8
Benzene ND ND Not calculated
Toluene ND ND Not calculated
Ethylbenzene 0.608 0.649 6.5
Xylenes, total ND ND Not calculated

Target Analyte List:

Reporting Limits (MDL and MRL):

Relative percent differences (RPDs) between parent and field duplicate samples were acceptable, with the 
exceptions noted below:

All requested analytes were present.

Reporting limits were within the acceptance criteria, with the following exceptions noted below:



Select samples had elevated MRLs due to sample dilution as a result of high analyte concentrations or 
matrix interference issues.  Results were reported from the dilution analyses, as applicable.



Reported Results:

Lab Validation Assessment

All reported results are acceptable.

Laboratory qualifiers for NWTPH-Dx:
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.

o J/UJ-Other qualify affected results.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation. 

o J/UJ-Chrom qualify affected results.
(F-17) No fuel pattern detected.  The Diesel result represents carbon range C12 to C24, and the Oil result 
represents >C24 to C40.

o J/UJ-Other qualify affected results.
(F-20) Result for Diesel is estimated due to overlap from Gasoline Range Organics or other VOCs.

o J/UJ-Mi qualify affected results.

Analytical results are usable to meet the project objectives.



Data Quality Review Statement for Report

Aside from the data quality issues discussed above, the data quality review identified no concerns with respect 
to the quality or usability of the data presented herein.

The data meet the criteria outlined above, with the noted exceptions.  No data were rejected and 
completeness was 100 percent.  All results are usable for their intended purpose.  



Appendix A. Data Validation Qualifiers and Definitions

The following lists the data validation qualifier codes and their definitions that were assigned to analytical results in 
this data validation review process.

Data Validation
Qualifiers and 
Definitions:

(R) The sample result is reject due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified.

(DNR) Do not report. A more appropriate result is reported from another 
analysis or dilution.

Appendix B. Data Validation Qualified Summary Table

Laboratory qualifiers:
(F-11) The hydrocarbon pattern indicates possible weathered diesel, or a contribution from a related 
component.
(F-13) The chromatographic pattern does not resemble the fuel standard used for quantitation.
(F-17) No fuel pattern detected.  The Diesel result represents carbon range C12 to C24, and the Oil 
result represents >C24 to C40.
(F-20) Result for Diesel is estimated due to overlap from Gasoline Range Organics or other VOCs.

Validation qualifiers:
(J) The result is an estimated quantity.
(UJ) Estimated and not detected.  The analyte is considered not detected at the reported value, and the 
associated numerical value is an estimated value.

Reason codes:
Chrom = Chromatographic pattern doesn’t match the pattern of the calibration standard.
FB = Field, equipment, rinsate blank contamination.
HT = Holding time/sample preservation.
Mi = Matrix interference.
Other = Other, described in data validation report.
REP = Replication (MS/MSD or laboratory duplicate RPD; laboratory triplicate RSD), field replicate. 
Precision (all replicates).



Appendix B. Validator Qualified Data Summary Table

Sample ID Laboratory ID Method Parameter Name Result
Result
Units

Laboratory
Qualifier

Validator
Qualifier Reason Code

MW01-W A8L0038-01 NWTPH-Dx Diesel 159 g/L F-11 J Other

MW06-W A8L0038-04 NWTPH-Dx Diesel 634 g/L F-13, F-20 J Chrom, Mi

MW07-W A8L0038-05 NWTPH-Dx Diesel 283 g/L F-11 J Other

MW08-W A8L0038-06 NWTPH-Dx Diesel 505 g/L F-13, F-20 J Chrom, Mi

MW09R-W A8L0038-07 NWTPH-Dx Diesel 1850 g/L F-13, F-20 J Chrom, Mi

MW10R-W A8L0038-08 NWTPH-Dx Diesel 1370 g/L F-13, F-20 J Chrom, Mi

MW11-W A8L0038-09 NWTPH-Dx Diesel 503 g/L F-13, F-20 J Chrom, Mi

MW12-W A8L0038-10 NWTPH-Dx Diesel 92.8 g/L F-11 J Other

MW13-W A8L0038-11 NWTPH-Dx Diesel 3250 g/L F-13, F-20 J Chrom, Mi

MW14-W A8L0038-12 NWTPH-Dx Diesel 933 g/L F-11, F-20 J Other, Mi

MW16-W A8L0038-13 NWTPH-Dx Diesel 337 g/L F-11 J Other

MW17-W A8L0038-14 NWTPH-Dx Diesel 1580 g/L F-13, F-20 J Chrom, Mi, REP

MW20-W A8L0038-16 NWTPH-Dx Diesel 1280 g/L F-13, F-20 J Chrom, Mi

MW21-W A8L0038-17 NWTPH-Dx Diesel 992 g/L F-13, F-20 J Chrom, Mi

MW23-W A8L0038-18 NWTPH-Dx Diesel 380 g/L F-11 J Other

MW24-W A8L0038-19 NWTPH-Dx Diesel 914 g/L F-13, F-20 J Chrom, Mi

MW25-W A8L0038-20RE1 NWTPH-Dx Diesel 121 g/L F-13 J Chrom

MW28-W A8L0038-23 NWTPH-Dx Diesel 486 g/L F-13 J Chrom

MW29-W A8L0038-24 NWTPH-Dx Diesel 238 g/L F-13 UJ Chrom, FB

MW30-W A8L0038-25 NWTPH-Dx Diesel 304 g/L F-13 UJ Chrom, FB



BH01-W A8L0038-28 NWTPH-Dx Diesel 5120 g/L F-13 J Chrom, REP

BH02-W A8L0038-29 NWTPH-Dx Diesel 7040 g/L F-13 J Chrom

BH03-W A8L0038-30 NWTPH-Dx Diesel 502 g/L F-13 J Chrom

RW01-W A8L0038-31 NWTPH-Dx Diesel 152 g/L F-13 UJ Chrom, FB

MW107-W A8L0038-32 NWTPH-Dx Diesel 894 g/L F-13 J Chrom

MW108-W A8L0038-33 NWTPH-Dx Diesel 969 g/L F-13, F-20 J Chrom, Mi, REP

MW109-W A8L0038-34RE1 NWTPH-Dx Diesel 59600 g/L F-13 J Chrom, REP

Blank 181130 A8L0038-35 NWTPH-Dx Diesel 105 g/L F-17 J Other

MW29-W A8L0038-24 NWTPH-Gx GRO < 100 g/L UJ HT

MW29-W A8L0038-24 Benzene BTEX < 0.200 g/L UJ HT

MW29-W A8L0038-24 Toluene BTEX < 1.00 g/L UJ HT

MW29-W A8L0038-24 Ethylbenzene BTEX < 0.500 g/L UJ HT

MW29-W A8L0038-24 Xylenes, total BTEX < 1.50 g/L UJ HT
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