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1.0    INTRODUCTION AND BACKGROUND 
 
Sierra Piedmont®, Inc. (Sierra) has previously completed a Limited Subsurface Investigation 
(LSI) and two of four quarterly groundwater monitoring events at the UPS, Union Gap, 
Washington site.  A Work Plan outlining the LSI was provided to the Washington Department of 
Ecology (WDOE) for review and the WDOE approved the Work Plan (with two minor revisions) 
via correspondence dated April 26, 2010.   
 
The LSI was conducted in response to a previous Early Notice Letter issued by the WDOE on 
October 29, 2007.  The purpose of the LSI was to evaluate current subsurface soil and 
groundwater conditions in relation to a former gasoline underground storage tank (UST) and to 
properly abandon two groundwater monitoring wells located on-site.   
 
This report documents the findings of the third quarter sampling event. 
 
2.0     FIELD METHODS 
 
On Thursday, December 15, 2011, Sierra personnel were present at the UPS, Union Gap, 
Washington, facility to commence groundwater purging and sampling activities at the three onsite 
groundwater monitoring wells (Figures 1 and 2). 

 
Initially, each well cap was removed and the well allowed to equilibrate for no less than 30 
minutes.  Each well was opened and a groundwater level measurement was obtained using a 
decontaminated ORS® Small Diameter Interface Probe.  Prior to and between measurements, the 
probe was decontaminated using a distilled water and Alconox® surfactant scrub and triple-
distilled-water rinse.  Groundwater levels were recorded on field notes presented in Table 1 and 
Attachment A.  Top of casing elevations are taken from the Limited Subsurface Investigation 
report for this facility. 
 

Table 1 – Groundwater Levels 

Depth to Water 
(feet) 

Total Well 
Depth 
(feet) 

Top of Casing 
Elevation – 

Relative 
(feet) 

Well 

Top of Casing 
Elevation 

Reference to 
USGS Map 

(feet) 

Groundwater 
Elevation 

(feet) 

8.17 14.52 99.25 MW-1 999.25 991.08 

7.35 13.10 98.61 MW-2 998.61 991.26 

7.67 13.34 98.97 MW-3 998.97 991.30 

 
Groundwater purging was conducted using a non-contact, peristaltic electric pump (Solinst 410) 
and new tubing.  Groundwater collected during purging was placed in five-gallon buckets and 
temporarily stored within a designated area of the UPS site.  It is stored pending laboratory 
analytical results for waste characterization. 
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A Horiba® U-22 Multi-Parameter Meter was placed into a flow-through cell and attached to the 
effluent side of the pump tubing.  This device was used to measure pH, temperature, and 
conductivity.  Parameter readings were obtained initially and at five-minute intervals thereafter.  
Groundwater purge data is presented in Tables 2 through 4 and Attachment A. 

 
Table 2 – Groundwater Purging Parameters 

Monitoring Well MW-1 
 

Time pH Temperature 
(Celsius) 

Conductivity 
(mS/cm) 

Oxidation-
Reduction 
Potential 

(mv) 

Dissolved 
Oxygen 
(mg/L) 

Turbidity 
(NTU) 

10:00 7.16 15.31 0.273 155 4.98 0.0 

10:05 6.81 15.25 0.261 156 5.01 0.0 

10:10 6.64 15.21 0.251 166 4.46 0.0 

10:15 6.56 15.22 0.247 171 5.07 3.7 

10:20 6.53 15.05 0.236 177 5.01 0.0 

10:25 6.51 15.12 0.240 182 5.08 0.0 

10:30 6.51 15.08 0.239 181 5.06 0.0 

10:35 6.52 15.11 0.240 181 5.08 0.0 
  (mS/cm)   =  milliSiemens per centimeter 
  NTU  = nephelometric turbidity units 
   
 

Table 3 – Groundwater Purging Parameters 
Monitoring Well MW-2 

 

Time pH Temperature 
(Celsius) 

Conductivity 
(mS/cm) 

Oxidation-
Reduction 
Potential 

(mv) 

Dissolved 
Oxygen 
(mg/L) 

Turbidity 
(NTU) 

12:45 7.23 15.7 0.225 147 5.37 0.0 

12:50 6.42 15.8 0.229 183 4.99 0.0 

12:55 6.37 15.8 0.230 191 4.84 0.0 

13:00 6.38 15.8 0.230 193 4.86 0.0 

13:05 6.37 15.8 0.230 195 4.88 0.0 

13:10 6.37 15.8 0.230 195 4.87 0.0 

13:15 6.37 15.8 0.230 194 4.87 0.0 
  (mS/cm)      = milliSiemens per centimeter 
  NTU   = nephelometric turbidity units 
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Table 4 – Groundwater Purging Parameters 
Monitoring Well MW-3 

 

Time pH Temperature 
(Celsius) 

Conductivity 
(mS/cm) 

Oxidation-
Reduction 
Potential 

(mv) 

Dissolved 
Oxygen 
(mg/L) 

Turbidity 
(NTU) 

11:30 6.95 14.9 0.228 155 6.58 0.0 

11:35 6.88 15.6 0.231 160 6.62 0.0 

11:40 6.91 15.8 0.230 168 6.70 0.0 

11:45 6.57 16.0 0.230 170 5.25 0.0 

11:50 6.56 16.0 0.230 171 5.20 0.0 

11:55 6.57 16.0 0.229 170 5.15 0.0 

12:00 6.57 16.0 0.228 171 5.10 0.0 

12:20 6.56 16.1 0.229 171 5.09 0.0 

12:25 6.56 16.0 0.229 172 5.10 0.0 

12:30 6.56 16.0 0.228 171 5.09 0.0 
(mS/cm)      = milliSiemens per centimeter 
NTU   = nephelometric turbidity units 

 
 

Stabilization of parameters such as pH, conductivity, dissolved oxygen, oxidation-reduction potential, 
and turbidity were used to determine when formation water is accessed during purging.  The 
stabilization criterion is based on three successive readings of the water quality field parameters, 
except for temperature, which is recorded, but not used as a stabilization parameter.  The following 
are the criteria which were used: 
 

Table 5 – Stabilization Parameters 
 

Parameter Stabilization Criteria 

pH +/- 0.1 pH Units 

Conductivity +/- 3% mS/cm 
Oxidation-Reduction 

Potential +/- 10 millivolts 

Turbidity +/- 10% NTUs (when turbidity 
is greater than 10 NTUs) 

Dissolved Oxygen +/-10% mg/L 

 
Groundwater samples from each well were collected immediately after purging for analysis for the  
presence of the following:  volatile organic compounds (VOCs), including benzene, toluene, 
ethylbenzene, total xylenes (BTEX), methyl tert-butyl ether (MTBE), 1,2-dichloroethane (EDC), and 
naphthalene, by EPA-approved Method 8260C; 1,2dibromoethane (EDB) by EPA approved Method 
504.1; total petroleum hydrocarbons (TPH) gasoline range organics (GRO), by Method Northwest 
(NW) NWTPH-Gx; TPH diesel range organics (DR)), by Method NWTPH-Dx; and total lead, by 
EPA-approved Method 6010.  A blind duplicate sample (MW-11) was collected from MW-1, to be 
analyzed for the same parameters for quality assurance purposes. 
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Chain-of-custody protocol was followed in sample collection, handling, transport, and receipt by the 
laboratory, Columbia Analytical Services, 1317 South 13th Avenue, Kelso, Washington.  All 
groundwater samples were transported via UPS to Columbia.  All reporting forms, including the 
Certificate of Analysis and Chain-of-Custody form are presented in Attachment B. 

 
3.0    ANALYTICAL RESULTS 

 
The analytical results for groundwater samples collected during the December 2011 sampling event 
are presented in Table 6 and Attachment B. 

 
Quality assurance/quality control (QA/QC) groundwater samples were obtained.  One blind duplicate 
sample, MW-11, as well as matrix spike/matrix spike duplicates (MS/MSC) and a trip blank were 
laboratory analyzed.  Additionally, the laboratory reported matrix interference in all NWTPH-Dx 
samples, which elevated the method reporting limit (MRL). 

 
Laboratory analytical results for the first, second, and third quarterly sampling events are presented in 
Table 7. 

 
Table 6 – Summary of Analytical Results for Groundwater Samples 

 

Analytical Parameter Analytical 
Method 

Method A 
Groundwater 

Quality 
Standard 

(µg/L) 

Method 
Reporting 

Limit (MRL) 
(µg/L) 

MW-1 
(µg/L) 

MW-11 
(Blind 

Duplicate 
of MW-1) 

(µg/L) 

MW-2 
(µg/L) 

MW-3 
(µg/L) 

Diesel Range  
Organics (DRO) NWTPH-Dx 500 240 ND ND ND ND 

Gasoline Range 
Organics (GRO) NWTPH-Gx 1,000+ 250 ND ND ND ND 

Benzene EPA Method 
8260C 5 0.5 ND ND ND ND 

Toluene EPA Method 
8260C 1,000 0.5 ND ND ND ND 

Ethylbenzene EPA Method 
8260C 700 0.5 ND ND ND ND 

M,p-Xylenes EPA Method 
8260C 1,000* 0.5 ND ND ND ND 

o-Xylenes EPA Method 
8260C 1,000* 0.5 ND ND ND ND 

Methyl tert-Butyl 
Ether (MTBE) 

EPA Method 
8260C 20 0.5 ND ND ND ND 

1,2-Dichloroethane 
(EDC) 

EPA Method 
8260C 5 0.5 ND ND ND ND 

1,2-Dibromomethane 
(EDB) EPA Method 504.1 0.01(1) 0.0096 ND ND ND ND 

Naphthalene EPA Method 
8260C 160(2) 2.0 ND ND ND ND 

Lead EPA Method 
6010C 15(3) 0.02 0.18 0.08 ND 0.03 

Notes: 
* = The standard is for total xylenes 
µg/L =  micrograms per liter 
ND =  non-detect 
+ = Cleanup level with no benzene detected in groundwater 
(1) = Cleanup level based on concentration derived using Equation 720-2, adjusted for the practical quantitation  

    limit 
(2) = This is the value for total naphthalene, 1-methyl naphthalene, and 2-methyl naphthalene 
(3) = Cleanup level based on applicable State and Federal regulations (40 CFR §141.80) 
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4.0    CONCLUSIONS 
 

Findings for the December 2011 groundwater monitoring event are as follows: 
 

• NWTPH-DRO and NWTPH-GRO were not detected above the laboratory reporting 
limits in any sample. 

• VOCs were not detected above the laboratory reporting limits in any sample. 
• Total lead was detected in concentrations below the method groundwater quality 

standard, in MW-1 and MW-3. 
 

Sierra will schedule the next quarterly groundwater monitoring event for March 2012.  UPS will be 
contacted prior to mobilization to finalize coordination of scheduling. 

 
5.0     RECOMMENDATIONS 
 

This is the report for the third quarterly sampling at UPS, Union Gap, Washington.  It is 
recommended to continue with the final quarterly sampling event that is scheduled for March 2012.  
A request for No Further Action, if appropriate, will be made after the March event.   
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Document Ownership 
 
This document has been prepared by Sierra Piedmont (Sierra) for its private use in providing professional service to the above-
mentioned client.  Ideas and standardized design are the property of Sierra and are not to be used in whole or in part, without the 
written authorization of Sierra. 
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