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Abstract 
Fargher Lake Grocery is a gasoline station and convenience store near Yacolt, Washington, in 
the foothills of the Cascade Mountains. In 1987, the domestic water supply well for the store 
was found to be contaminated with petroleum products. Site investigations indicated that the 
source of the contamination was one or more leaking underground storage tanks. 

Between 1989 and 1993, the Washington State Department of Ecology (Ecology) removed six 
tanks and excavated nearly 600 tons of gasoline-contaminated soil. Groundwater samples 
collected in 1992 and 1993 documented petroleum contamination of groundwater in excess of 
Model Toxics Control Act (MTCA) Method A cleanup levels. The total extent of the 
contaminant plume or the direction of groundwater flow was not characterized during the work 
conducted in the late 1980s and early 1990s. Groundwater monitoring and cleanup activity at 
the site has been limited since the mid-1990s. 

In 2019, Ecology sampled two wells at Fargher Lake Grocery. Sample results from a 
monitoring well located in the backfilled excavated area indicate that benzene is still present in 
excess of MTCA Method A cleanup levels. A sample from a domestic well completed around a 
depth of 300 feet did not have detectable levels of BTEX compounds, petroleum hydrocarbons, 
or lead.  
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Background 
Fargher Lake Grocery is a gasoline station 
and convenience store near Yacolt, 
Washington, located at the intersection of 
NW Fargher Lake Hwy (SR 503) and NE 
156th Ave. (Figure 1). The site is in the 
foothills of the Cascade Mountains at an 
approximate elevation of 660 feet above 
mean sea level. Fargher Lake Grocery is 
adjacent to Rock Creek, which flows south 
to the East Fork of the Lewis River (WRIA 
27).  
The Lewis River Watershed stretches from 
the western flank of the Cascade Mountains 
to the Columbia River. The watershed 
consists of the Lewis River proper and 
many tributary creeks and streams.  
The annual precipitation in the watershed 
ranges from 40 inches to over 150 inches 
per year. Most of the precipitation occurs 
during the winter months. (Ecology, 2016). 
Site deposits are characteristic of glacial till 
and consist of unstratified clay, silt, sand, 
gravel, cobbles, and boulders. These glacial 
till and outwash deposits appear to extend 
to a depth of about 100 feet below ground 
surface (bgs). Site soil borings advanced to 
about 30 feet revealed deposits composed 
primarily of sandy silt with some gravel.  
A clayey silt and sand layer that averaged 
about eight feet in thickness was 
encountered at 15 feet bgs. Groundwater 
was encountered at about 13 feet bgs, 
perched in an overlying gravelly clay layer 
(Ecology & Environment, 1992). 

In 1987, the domestic water supply well for 
the store was found to be contaminated with 
petroleum products. The source of the 
contamination was thought to be a spill that 
originated from a faulty coupling on a 
leaded gasoline retail pump. Later 
investigations indicated that one or more of 
the underground storage tanks were 
leaking.  
In November 1989, Ecology had six tanks 
removed and nearly 300 tons of gasoline-
contaminated soil were excavated and sent 
for treatment and disposal (Figure 1). 
Riedel Environment (1990) collected soil 
samples from the excavation following the 
tank removal. Results from that sampling 
indicated the presence of residual soil 
contamination not meeting (exceeding) 
MTCA Method A cleanup levels (CULs). 
The CULs are intended to protect human 
health and the environment. 
The remedial investigation completed by 
Ecology & Environment (1992) confirmed 
the presence of contaminated soil east and 
north of the 1989 excavation site. During 
June and October of 1991, Ecology & 
Environment sampled three domestic wells 
and one monitoring well for this remedial 
investigation. Those sampling efforts failed 
to assess the full extent of contamination. A 
sample from the Fargher Lake Grocery 
domestic well (DW-1) exceeded the MTCA 
Method A CULs for BTEX compounds and 
gasoline in both sampling events.  
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Figure 1. Location of Fargher Lake Grocery and wells sampled in 2019.
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In March 1993, Ecology implemented a 
cleanup action plan to remove additional 
petroleum-contaminated soils and address 
contaminated groundwater. About 293 
additional tons of soil was excavated, but 
due to structural confinements, not all of 
the contaminated soil could be removed 
from the site. The drinking water well 
(DW-1) serving Fargher Lake Grocery and 
a monitoring well (MW-1) north of the site 
were properly abandoned. A monitoring 
well (FLG-MW) was installed in the 
backfilled, excavated area.  
Groundwater samples collected from FLG-
MW had gasoline-range petroleum 
hydrocarbons exceeding their respective 
CULs (Enviros, 1993). Concentrations were 
reported as 7,100 µg/L TPH-G, 900 µg/L 
benzene, 640 µg/L toluene, 110 µg/L 
ethylbenzene, and 1,100 µg/L total xylene. 
The total extent of the contaminant plume 
or the direction of groundwater flow was 
not characterized. Activity at the site has 
been limited since the mid-1990s. 

Methods and Results 
In preparation for groundwater sampling at 
the Fargher Lake Grocery site, Ecology 
performed preliminary field work in the 
spring of 2018. Because monitoring well 
FLG-MW sat dormant for a long period of 
time, Ecology re-developed the well by 
surging and pumping. 
In April 2019, Ecology sampled 
groundwater from the monitoring well 
(FLG-MW). The tap closest to the   
domestic water supply well (FLG-WT) was 
not functioning; therefore, a sample was 
grabbed from a faucet on the west end of 
the Fargher Lake Grocery building facing 
the fuel island.  Because diesel and lead 
were detected at concentrations near their 
respective reporting limits from the 
domestic well, Ecology returned in July 
2019 to resample the well. 

The wells were sampled in accordance with 
the site-specific Quality Assurance Project 
Plan (Marti, 2019) and applicable standard 
operating procedures (SOPs). The field 
crew followed Ecology’s SOPs EAP052 
(Marti, 2016a) and EAP078 (Marti, 2016b) 
when sampling the monitoring well, and 
SOP EAP077 (Marti, 2016c) when 
sampling the water supply well.  
Ecology sampled the monitoring well with 
a peristaltic pump using industry-standard, 
low-flow sampling techniques. The well 
was purged at a rate of 0.5-liter/minute or 
less. The pump tubing intake was placed at 
the mid-well screen. Prior to sampling, the 
well was purged through a continuous flow 
cell until field parameters (pH, temperature, 
specific conductance, dissolved oxygen, 
and oxidation reduction potential) stabilized 
as specified in SOP EAP078 (Marti, 
2016b).  
In July 2019, the domestic supply well was 
sampled at the tap closest to the wellhead. 
Upon arriving at the site, the well was in 
use and the well pump was operating. The 
tap configuration could not accommodate 
the flow cell for field parameter 
measurements. Since the well was in use, 
the tap line was purged for 15 minutes prior 
to sampling.  
Samples were collected in clean laboratory-
supplied bottles and submitted for analysis 
of benzene, toluene, ethylbenzene, and 
xylene (BTEX),  total petroleum 
hydrocarbons as gasoline and diesel (TPH-
G and TPH-D), and total lead. All samples 
were analyzed by Ecology’s Manchester 
Environmental Laboratory. Copies of the 
chain-of-custody forms are included in 
Appendix A.  
Field measurements of purged water 
collected immediately before sampling the 
monitoring well are presented in Table 1.   
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Tables 2 and 3 summarize analytical 
results. Copies of the analytical lab reports 
for the April 2019 sampling are included in 
Appendix B. Copies of the analytical lab 
reports for the July 2019 sampling are 
included in Appendix C. 
Field duplicate samples were collected from 
both wells. The relative percent difference1 
calculated for the duplicate results ranged 
from 0% to 5%, meeting the data quality 
objectives established in the QAPP (Marti, 
2019). 

In well FLG-MW, benzene was detected at 
a concentration of 48.3 µg/L, above the 
CUL of 5 µg/L. The other BTEX 
compounds were identified in FLG-MW at 
concentrations below the CULs. The TPH-
D analyses yielded results above the 
reporting limit, but the chromatograms did 
not match the standard diesel pattern. TPH-
G and lead were not identified in FLG-
MW. No contaminants of concern were 
present in the July 2019 sample from the 
domestic well (FLG-WT).

 

Table 1. Field measurements collected prior to sampling, April 2019. 

Well ID 
Well 

Depth 
(feet, bgs) 

Ground-
water Level 
(feet, bgs) 

pH 
(standard 

units) 

Specific  
Conductance  

(µS/cm) 

Dissolved 
Oxygen 
(mg/L) 

Oxidation 
Reduction 
Potential 

(mV) 
FLG-MW 15.2 5.79 6.1 362 0.5 -5.2 

bgs: below ground surface 

Table 2. Analytical results for BTEX compounds, April and July 2019. 

Well ID Benzene 
(µg/L) 

Toluene 
(µg/L) 

Ethyl Benzene 
(µg/L) 

m,p-Xylene  
(µg/L) 

o-Xylene 
(µg/L) 

FLG-MW 48.3 5.04 32.6 16.3 1.55 

FLG-MW Duplicate 47.6 5.22 35.0 17.3 1.59 

FLG-WT 1U 1U 1U 2U 1U 

FLG-WT Duplicate 1U 1U 1U 2U 1U 

MTCA Cleanup Level 5 1000 700 1000a 1000a 

a The cleanup level is 1000 µg/L total xylenes (m,p-Xylene + o-Xylene). 
U: Analyte was not detected at or above the reported value. 
Bold: Analyte was positively detected. 
Underlined/bold: Analyte was positively detected above the MTCA Method A cleanup level. 
  

                                                 
1 Relative percent difference is the difference between 
replicate sample results, divided by the replicate mean, 
expressed as a percentage. This calculation provides a 
measure of the overall sampling and analytical precision. 

Precision estimates are influenced by the random error 
introduced by collection and measurement procedures, and 
by the natural variability of the concentrations in the 
media being sampled. 
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Table 3. Analytical results for total petroleum hydrocarbons and lead, April 
and July 2019.  

Well ID TPH-G 
(µg/L) 

TPH-D 
(µg/L) 

Total Lead 
(µg/L) 

FLG-MW 70U 280a 0.1U 

FLG-MW Duplicate 70U 310a 0.1U 

FLG-WT 70U 150U 0.1U 

FLG-WT Duplicate 70U 140U 0.1U 

MTCA Cleanup Level 800-1000b 500 15 
a TPH-D results for the April 2019 sampling exhibited chromatograms that did not match the diesel standard. 
b MTCA Method A Cleanup Level for Gasoline is 800 µg/L if benzene is present in groundwater and 1000 µg/L if benzene 
is not detectable in groundwater. 
U: Analyte was not detected at or above the reported value. 
Bold: Analyte was positively detected. 

Conclusions 
Water quality results from the 2019 
monitoring confirms that BTEX 
contamination persists in the shallow 
groundwater in the backfilled, excavated 
area at the Fargher Lake Grocery site. 
Although BTEX concentrations in 
monitoring well FLG-MW have 
decreased since the last sampling event in 
1993, the 2019 benzene concentrations 
still exceed CULs. Toluene, 
ethylbenzene, and xylene are present in 
the backfilled, excavated area below the 
CUL.  

 
 

 
 
TPH-D was detected in FLG-MW at a 
concentration below the cleanup limit. 
However, the chromatogram pattern from 
this sample did not match that of the 
diesel standard. TPH-G and lead were not 
detected in FLG-MW.  
Contaminated soils left in place during 
the 1993 cleanup action are a likely 
source of continued dissolved-phase 
petroleum hydrocarbons in shallow 
groundwater beneath this area of the site. 
The water supply well, FLG-WT, did not 
have detectable levels of BTEX 
compounds, petroleum hydrocarbons, or 
lead. 
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Appendix A. Chain of Custody Documentation 
Chain of custody forms for the 2019 sampling that included the Fargher Lake Grocery 
groundwater samples, as well as groundwater samples from a separate site. 
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Appendix B. Analytical Laboratory Reports, April 
2019 
Analytical laboratory reports from Manchester Environmental Laboratory on the results of 
the April 2019 groundwater sampling at Fargher Lake Grocery, and at a separate site.  
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Appendix C. Analytical Laboratory Reports, July 
2019 
Analytical laboratory reports from Manchester Environmental Laboratory on the results of 
the July 2019 groundwater sampling at Fargher Lake Grocery.  
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