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Abstract  
In March 1994, a petroleum release at the 
Shell Mart McKenzie Automotive in 
Morton, Washington was reported to the 
Washington State Department of Ecology 
(Ecology). Due to the location and size of 
the release, an emergency response was 
initiated by Ecology’s Spills Program. 
That response included the removal of  
2 underground tanks and some of the 
adjacent contaminated soil.  
Groundwater monitoring conducted in 
March 1994 and May 1996 confirmed the 
presence of petroleum hydrocarbons at 
concentrations exceeding (not meeting) 
applicable Model Toxics Control Act 
(MTCA) Method A cleanup levels in the 
shallow groundwater underlying the site.  
In April 2019, Ecology collected samples 
from 3 monitoring wells to assess current 
petroleum hydrocarbon concentrations in 
groundwater at the Shell Mart McKenzie 
Automotive site. A fourth monitoring 

well on site could not be located. Because 
the monitoring wells had not been 
sampled since the 1990s, Ecology 
redeveloped the wells in March 2019.  
Results from the 2019 monitoring show 
that contaminant concentrations at the site 
have decreased to below the MTCA 
Method A cleanup levels. Benzene, 
toluene, ethylbenzene, and xylene 
(BTEX) compounds, and gasoline and 
diesel range petroleum hydrocarbons, 
were not detected in any of the sampled 
wells. Lead was detected in one well 
(MW-4) at a concentration of 0.67 µg/L, 
which is below the cleanup level of 15 
µg/L.  
The analytical results meet the 
measurement quality objectives described 
in the 2019 Quality Assurance Project 
Plan.  
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Background 
Shell Mart McKenzie Automotive was a 
gasoline station and convenience store 
located at 103 2nd Street in downtown 
Morton, Washington (Figure 1). It is 
currently an automotive shop.  
In March 1994, a petroleum release of 
approximately 3200 gallons of regular 
(leaded) gasoline was reported to 
Ecology. Ecology’s Spills Program 
initiated an emergency response to 
minimize the immediate threat to the 
health and welfare of nearby businesses 
and community.  
The emergency response included the 
removal of 2 underground storage tanks 
(4000-gallon regular/leaded gasoline and 
4000-gallon unleaded gasoline) and some 
of the adjacent contaminated soil. Three 
tanks were left in place: a 1000-gallon 
tank and 2 older tanks (2000-3000 
gallons) from a previous station. 
(Oberlander, 1994) 
Four monitoring wells were installed 
during the 1994 emergency response. 
Olympus Environmental, Inc., the 
contractor that completed the emergency 
response, sampled all 4 monitoring wells 
in March 1994. Gasoline floating on top 
of groundwater was observed in well 
MW-4 along the west side of the 
property.  
In May 1996, Wayne Coppel, a consultant 
for a prospective buyer of the site, 
sampled well MW-4. The results of that 
sample showed the continued presence of 
petroleum contamination exceeding 
Model Toxics Control Act (MTCA) 
Method A cleanup levels.  
 
 

Data from the 2 previous sampling events 
are summarized in Appendix A. Activity 
at the site has been limited since the late 
1990s. 

Methods and Results 
In March 2018, Ecology visited Shell 
Mart McKenzie Automotive to prepare 
for groundwater sampling by locating the 
monitoring wells, assessing their 
condition, and measuring water levels. 
Three of the 4 wells (MW-1, MW-2, 
MW-4) were located. The fourth 
monitoring well (MW-3) could not be 
located.  
In July 2018, Ecology returned to re-
develop the monitoring wells. However, 
low water levels prevented re-
development at that time.  
In March 2019, Ecology successfully re-
developed the 3 located monitoring wells 
by surging the wells with a surge block, 
followed by pumping water from the 
well. Wells MW-1 and MW-2 were re-
developed by pumping the well until 
drawdown stabilized. MW-4 was purged 
dry, allowed to recover, and purged dry 
again. Well re-development was 
necessary to improve recovery rates after 
the wells sat dormant since the 1990s.  
In April 2019, Ecology sampled 
groundwater from wells MW-1, MW-2, 
and MW-4. MW-3 was not sampled 
because it could not be located. The wells 
were sampled in accordance with the site-
specific Quality Assurance Project Plan 
(QAPP) (Marti, 2019) and Ecology’s 
standard operating procedures (SOPs) 
noted in the QAPP, including EAP052 
(Marti, 2016a) and EAP078 (Marti, 
2016b). 
.
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Figure 1. Location of Shell Mart McKenzie Automotive and 4 monitoring 
wells.  
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Ecology employed industry-standard low-
flow sampling techniques. Because the 
wells are low yielding and slow to 
recover, each well was purged and 
sampled using a peristaltic pump with 
dedicated tubing. The pump tubing intake 
was placed near the bottom of the screen 
and the wells were purged at a rate of 0.5 
liter/minute, or less. 
Before sampling, wells were 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). The QAPP states that the optimal 
draw-down during sampling should not 
exceed 0.3 ft. This goal was met in wells 
MW-1 and MW-2. In MW-4 the water 
level was drawn down by 1.75 ft. before 
stabilizing. 
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 lead. 
Unfiltered samples for total lead were 
collected at all 3 sampled monitoring 
wells. At MW-4 a filtered sample was 
also collected for analysis of dissolved 
lead. This filtered sample was collected 
because the water produced from MW-4 
was visibly turbid. Field personnel did not 
have access to a turbidity meter for this 
sampling trip. All samples were analyzed 

by Ecology’s Manchester Environmental 
Laboratory.  
Stabilized field measurements are 
presented in Table 1. Tables 2 and 3 
summarize analytical results. 
A field duplicate sample was collected 
from well MW-4. The relative percent 
difference (RPD1) calculated for the 
duplicate results ranged from 0% to less 
than 5%, meeting the measurement 
quality objectives established in the 
QAPP (Marti, 2019). All other 
measurement quality objectives for 
analytical measurements listed in the 
QAPP were also met. 
Neither BTEX compounds nor petroleum 
hydrocarbons were detected in the 3 wells 
sampled in April 2019. Total lead was 
detected in well MW-4 at a concentration 
near the reporting limit. Dissolved phase 
lead was not detected in MW-4. Results 
for all analytes in all 3 wells, including 
total lead in MW-4, were below the 
MTCA Method A Cleanup Levels 
(Tables 2 and 3). 
The chain of custody form is included in 
Appendix B. The analytical reports from 
Manchester Environmental Laboratory 
are included in Appendix C. Analytical 
results for this project are available at 
Ecology’s Environmental Information 
Management System and can be viewed 
on the project’s summary page. 
 

  

                                                 
1 RPD 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. 

https://apps.ecology.wa.gov/eim/search/Detail/Detail.aspx?DetailType=Study&SystemProjectId=99972080
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Table 1. Field measurements collected prior to sampling, April 2019.  

Well 
ID 

Well 
Depth 
(feet, 
bgs) 

Ground-
water 

Elevation 
(feet) 

pH 
(Standard 

Units) 

Specific 
Conductance 

(µS/cm) 

Dissolved 
Oxygen 
(mg/L) 

Oxidation 
Reduction 
Potential 

(mV) 
MW-1 25.2 938.53 4.8 68 9.3 104 

MW-2 25.1 938.12 5.1 171 7.4 89 

MW-4 26.3 937.52 4.8 151 3.3 87 
bgs: below ground surface 

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

Well  
ID 

Benzene 
(µg/L) 

Toluene 
(µg/L) 

Ethyl 
Benzene 

(µg/L) 

m,p- 
Xylene  
(µg/L) 

o-Xylene 
(µg/L) 

MW-1 1U 1U 1U 2U 1U 
MW-2 1U 1U 1U 2U 1U 
MW-4 1U 1U 1U 2U 1U 
MW-4A 1U 1U 1U 2U 1U 
MTCA 
Cleanup 
Level 

5 1000 700 1000a 1000a 

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

Table 3. Analytical results for total petroleum hydrocarbons and lead,  
April 2019.  

Well ID TPH-G  
(µg/L) 

TPH-D  
(µg/L) 

Total Lead 
(µg/L) 

Dissolved 
Lead  
(µg/L) 

MW-1 70U 150U 0.1U -- 

MW-2 70U 150U 0.1U -- 

MW-4 70U 150U 0.67 0.02U 

MW-4A 70U 150U 0.70 0.02U 

MTCA  
Cleanup Level 800-1000a 500 15 15 

U: Analyte was not detected at or above the reported value. 
a 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. 
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Conclusions and 
Recommendations 
Analytical results from the April 2019 
groundwater monitoring show that all 3 
wells sampled met the applicable MTCA 
Method A cleanup levels. Dissolved 
phase BTEX compounds, and gasoline 
and diesel range petroleum hydrocarbons, 
were not detected in any of the sampled 
wells. Total lead was detected in well 
MW-4 at a concentration near the 
reporting limit. Dissolved phase lead was 
not detected in MW-4. A fourth 

monitoring well on site was not sampled 
because it could not be located.  
The 3 monitoring wells were purged and 
sampled in accordance with low-flow 
sampling procedures outlined in the 
QAPP (Marti, 2019). However, minimal 
water level drawdown in well MW-4 
could not be achieved. The water level 
was drawn down by 1.75 ft. before 
stabilizing. 
Any future groundwater monitoring at the 
Shell Mart McKenzie Automotive site 
should prioritize locating and sampling 
monitoring well MW-3.  
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Appendix A. Previous Analytical Results 
Table A1. Analytical data collected by Olympus (1994) and Coppel (1996).  

Well 
ID Date Benzene 

(µg/L) 
Toluene 
(µg/L) 

Ethyl 
Benzene 

(µg/L) 
Xylenes 
(µg/L) 

TPH-G 
(mg/L) 

Lead 
(µg/L) 

MW-1 3/17/1994 38 30 7 82 1.1 7 

MW-2 3/17/1994 nd nd nd nd nd 56 

MW-3 3/17/1994 nd 2 nd 11 nd 86 

MW-4 3/17/1994 90,000 160,000E 23,000 130,000 1,300 150 

MW-4 5/30/1996 7,500 18,000 12,000 7,200 100 na 
E - The concentration of this analyte exceeded the calibration range. 
nd - Analyte not detected. 
na - Analyte not analyzed. 
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Appendix B. Chain of Custody Forms 

Following are chain of custody forms for the April 2019 sampling that included the Shell 
Mart McKenzie Automotive groundwater samples, as well as groundwater samples from a 
separate site. 
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Appendix C. Analytical Reports 

Following are analytical laboratory reports from Manchester Environmental Laboratory on the 
results of the April 2019 groundwater sampling at Shell Mart McKenzie Automotive and at a 
separate site.  
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