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To: U.S. Army Corps of Engineers, J. Skogs, Omaha, NE

From: RMC Consultants, Inc. and Versar, Inc.

Date: November 17, 2009

Subject: 2nd Quarter Sampling Results for the Atlas 4 Residential TCRA Project, Laramie 
County, Wyoming
USACE Contract No. W9128F-08-D-0027 TO 0005

1.0 INTRODUCTION

This Technical Memorandum presents the results of the October 2009 2nd quarter sampling event 
for the Atlas 4 Time Critical Response Action (TCRA) for residential well sampling in the 
vicinity of the F.E. Warren Air Force Base (AFB) former Atlas “D” Missile Site 4 (Site 4).  This 
report was prepared by RMC Consultants, Inc. (RMC) for Versar, Inc. (Versar) under Contract 
No. W9128F-08-D-0027 to the Department of Defense (DOD), U.S. Army Corp of Engineers 
(USACE), Omaha District; and as part of the Defense Environmental Restoration Program 
(DERP) for Formerly Used Defense Sites (FUDS).  Site 4 is located in Laramie County, 
Wyoming approximately two miles south of the City of Granite and approximately 22 miles west 
of the City of Cheyenne within Section 20, Township 13 North, Range 69 West.  The site 
vicinity is illustrated in Figure 1. The sampling event included four residential wells (Van 
Goethen, Farrell, Dyson, and Welty No.1) and three Cheyenne Board of Public Utilities 
(CBOPU) production wells (Borie No. 1, Elkar No. 7, and Webber No. 1).  The inclusion and 
substation of the CBOPU production wells was made at the Corps request.  A map of the 
locations of the residential and production wells sampled during the 2nd Quarter event is included 
as Figure 2.  Groundwater sampling procedures, as well as general field procedures, are provided 
in the Work Plan (RMC/Versar, 2009a).  This Memorandum addresses completed field activity 
on October 8 and 9, 2009 in accordance with the Work Plan (RMC/Versar, 2009a).  Results from 
the first quarter sampling of seven residential wells completed on July 1, 2009 and the 
installation of the TCRA have been previously reported (RMC/Versar, 2009b).  

1.1 PURPOSE AND OBJECTIVES

Under the DERP for FUDS, Versar and RMC have been tasked to provide, and maintain for one 
year, two on-site residential water treatment units designed to remove trichloroethene (TCE) 
levels to below applicable Maximum Contaminant Levels (MCL).  In addition to installation of 
the treatment units, RMC will complete on-going sampling and analysis of the treatment units,
and conduct four quarterly monitoring events at seven residential wells in the vicinity of Otto 
Road.  

1.2 SITE BACKGROUND

Site 4 was one of three Atlas "D" missile sites operated by the Air Force as part of the 565th 
Strategic Missile Squadron at F.E. Warren AFB, Wyoming. The property is part of the Belvoir 
Ranch, and consisted of 702.59 acres acquired by purchase and condemnation between 1959 and 
1962. The Belvoir Grazing Association of Ault, Colorado owned the property at the time that 
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the original Inventory Project Report (INPR) to assess FUDS project eligibility. A salvage 
contractor had purchased the site through the General Services Administration after the site was 
declared excess by the Air Force, and as a result of their activities and subsequent vandalism, the 
property is in an unsightly condition. The site was then sold to the Belvoir Grazing Association, 
and then to Timnath Farms. In 2003, the Belvoir Ranch, including Site 4, was sold to the City of 
Cheyenne and the Cheyenne Board of Public Utilities with the intent of developing additional 
groundwater resources and a new landfill. The ranch is currently leased by the City of Cheyenne 
for cattle grazing and as a staging area for the shipment of cattle.  The Cheyenne Board of Public 
Utilities is working with the Wyoming Water Development Commission to identify and develop 
the groundwater resources on the ranch.  

USACE-Omaha is conducting a Hazardous, Toxic and Radiological Waste (HTRW) project 
under the DERP-FUDS at Site 4.  The Wyoming Department of Environmental
Quality (WDEQ) conducted an initial Site Inspection (SI) at Site 4 in 2002. Under the
HTRW project, USACE-Omaha conducted various investigations at Site 4 between 2002 and 
2008.  These studies included an Expanded Site Inspection (ESI), an ESI Addendum and a 
Remedial Investigation (RI).  The investigations were conducted in accordance with ER 200-3-1, 
FUDS Program Policy.  Additionally, the USACE has completed the Draft Focused Feasibility 
Study (RMC, 2009).

In January 2009, analytical results from one of the municipal wells (Finnerty No.2) were 
reported to have increased from 20 micrograms per liter (µg/L) to 40 µg/L TCE.  Based on the 
increased TCE result, USACE Omaha conducted a new round of groundwater sampling of 
domestic wells in the vicinity of the municipal well. These wells had previously been sampled 
by USACE Omaha on a quarterly basis during 2005/2006. These wells had either been non-
detect or were under the 5 µg/L TCE level set as the MCL for safe drinking water purposes.

The new round of sampling indicated that two private individual wells serving five residences 
had unacceptable levels of TCE. Mr. Van Goethen’s well had a TCE concentration of 28 µg/L 
and Mrs. Farrell’s well had a TCE concentration of 13 µg/L, both above the 5 µg/L MCL level. 
The USACE-Omaha determined that a TCRA should be conducted in accordance with 
procedures outlined in ER 200-3-1 to address the public health and safety concerns related to 
drinking water exposures over the MCL.  Additionally, bottled water was provided to each of 
these residences until the installation of the water treatment systems were installed.  

The TCRA units were installed at the Van Goethen and Farrell residence in June 2009 and the 
first sampling event took place on July 1, 2009.  Results of the first quarter residential sampling 
have been previously reported (RMC/Versar, 2009b).  

2.0 SAMPLING ACTIVITIES

The objective of the residential water treatment installation and residential water sampling and 
chemical analysis at five private wells is to assess the presence or absence of volatile organic 
compounds (VOC) and to provide sampling and analysis of the GAC water treatment systems 
installed at the Van Goethen and Farrell residence to ensure compliance with drinking water 
standards.  In addition to the Van Goethen and Farrell residences, five additional wells (two 
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residential and three CBOPU production wells) located within the vicinity of Otto Road were
sampled on 8 and 9 of October 2009.

Treatment system sampling included the sampling of the GAC systems installed at the Van 
Goethen and Farrell residences.  Sampling consisted of influent, intermediate, and effluent 
sampling at each residence.  For each site the influent samples was obtained immediately prior to 
the point where untreated water enters the GAC systems.  The intermediate sample was collected 
between the two GAC vessels and the effluent sample was sampled from the point where treated 
water leaves the system and before flowing to the point of use.

Prior to sampling the treatment system at each residence was operated for a period of 25 to 30
minutes to allow representative samples to be collected.  Operation of the treatment system was
completed by opening an outside spigot at each residence which will allow the well to discharge 
water through the treatment system.  Once the system had been purged, samples were collected 
from the sampling ports located on the treatment system.  Water was sampled by reducing the 
water flow and placing sample bottles directly below the sample port discharge.  Samples were 
analyzed for VOCs.

Well sampling consisted of the sampling of four residential wells including the Van Goethen and 
Farrell residence, and three production wells.  Purging and sampling activities for the residential 
wells was conducted from outside spigots that are part of the normal water delivery system for 
that residence.  A garden hose was hooked up to the spigot to direct the purge water away from 
any buildings. The garden hose was removed and the sample was collected directly from the 
spigot to insure compounds from the hose were not introduced into the sample. 

Wells were allowed to purge from 5 to 10 gallons per minute for at least 30 minutes prior to 
collection of samples for analysis of VOCs.  During the well purging, water samples were 
collected for field measurement of DO, ORP, temperature, pH, and specific conductance.  Field 
measurements were collected using a “flow-through cell” and a YSI 556 Multi-Probe System.  
Results from the field measurements of water quality parameters are included on the 
groundwater sampling logs included in Appendix A.  

In all cases, a sufficient amount of purging occurred to require the submersible pump to be 
activated for nearly the duration of the purge. A 5-gallon bucket and stopwatch was used to 
determine the flow rate. 

Production wells (Borie No. 1, Elkar No. 7, and Webber No. 1) were sampled with the assistance 
of the CBOPU personnel.  These wells were all off-line at the time of sampling because of the 
seasonal drop in water demand and therefore needed to be started and allowed to purge for a 
minimum of 30 minutes at approximately 500 to 630 gpm prior to sampling.   

Immediately following the purging, a sample was obtained directly from the sampling spigot.  
The flow rate through the spigot was decreased to the slowest possible rate while obtaining 
samples for VOCs.  The CBOPU representative collected a split sample for analysis by their 
laboratory of each of the production wells sampled.
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A total of three (3) standard 40-ml VOA vials were filled for each VOC sample analysis, with 
zero headspace. The filled sample containers were then labeled and placed in an ice-filled 
cooler.  In addition to the field samples, QA/QC samples were collected as follows:  one trip 
blank, temperature blank, matrix spike and matrix spike duplicate, and one blind duplicate.  

Each cooler was hand delivered to the contract laboratory under proper chain-of-custody (COC) 
protocol.  

3.0 ANALYTICAL RESULTS

3.1 DATA USABILITY

All analytical results were assessed for completeness, correctness, consistency, and compliance 
with the quality objectives of the project plan and contract requirements.  Data verification was 
performed on the laboratory data package and included in Appendix B.  All sample results are 
considered valid and usable as flagged.

3.2 WATER RESULTS

Laboratory analytical results reported detection of TCE at estimated concentrations (i.e., between 
the laboratory detection limit and the reporting limit) in two residential samples (Dyson and 
Welty No. 1); these estimated concentrations are below the MCL for TCE.  Results indicated 
TCE concentrations from the influent samples (i.e., before GAC treatment) from the Van 
Goethen and Farrell residences are both above the drinking water MCL of 5 parts per billion.  
TCE results from the Van Goethen and Farrell residence were reported at 29 and 14 micrograms 
per liter (µg/L), respectively.  The results from the intermediate and effluent samples collected at 
the Van Goethen and Farrell residence both indicated that TCE was not detected at a 
concentration above the laboratory detection limit (0.16 µg/L) indicating that the GAC system 
treatment is completely successful.  TCE concentration results from the CBOPU production 
wells Webber No. 1 and Elkar No. 7 were 13 and 1.7 µg/L, respectively.  Results from the Borie 
No. 1 were reported as “non-detect” or less than the laboratory detection limit (0.16 µg/L).  A 
summary of well water analytical results is included in Table 1.  Complete analytical data sheets 
and data assessment report are included in Appendix B.  

4.0 CONCLUSIONS

GAC water treatment system at the Van Goethen and Farrell residences are operational and 
performing satisfactorily.  All sampling was conducted in accordance with the approved Field 
Sampling Plan.  Initial quarterly sampling (July) and two monthly sampling events (August and 
September) were completed, and baseline TCE concentrations were established for influent 
samples.  Based on all sampling completed to date, effluent TCE concentration levels are below 
the MCL at both these locations.  
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During the first quarter monitoring event completed in July 2009, the five additional residential 
wells that were tested for TCE indicated concentrations were non-detect at the Tilden, Welty No. 
2, and Gilkison wells.  Concentrations at the Boyd No. 3 and Dyson wells were estimated to be 
between the laboratory method detection limit and the reporting limit.  During the second quarter 
monitoring event, the Webber No. 1 well reported a TCE concentration of 13 µg/L.  This well is 
only approximately 300 yards south of the Boyd residences located on Otto Road.  This would 
suggest the production wells in this vicinity (Coastal Chem No. 17, 22, 23 and the Webber well) 
may be drawing TCE contaminants in this area.  There are at least six domestic wells in this area 
along the north side of Otto Road that should be watched for compliance with the drinking water 
standard for TCE.  

RMC recommends the following future actions be taken:

 Proceed with scheduled quarterly sampling of newly installed treatment systems and five 
additional residential or production wells in the vicinity.

 Perform periodic TCRA maintenance, as needed.

 Prepare Quarterly Analytical Data Letter Reports and Annual Technical TCRA 
Memorandum Report.
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Technical Memorandum
Second Quarter Residential Well Sampling Results

Atlas 4, Laramie County, Wyoming

Sample ID Boyd No. 3 Tilden Dyson Welty No.1 Welty No.2 Gilkison Borie No.1 Elkar No.7 Webber No.1
Well Well Well Well Well Well Prod. Well Prod. Well Prod. Well Influent Intermediate Effluent Influent Intermediate Effluent

Date Sampled & Parameter

 July 1, 2009  TCE .45 J U (<0.16) 0.75 J NS U (<0.16) U (<0.16) NS NS NS 22 U (<0.16) U (<0.16) 11 U (<0.16) U (<0.16)
August 3, 2009  TCE NS NS NS NS NS NS NS NS NS 17 U (<0.16) U (<0.16) 11 U (<0.16) U (<0.16)

September 2, 2009  TCE NS NS NS NS NS NS NS NS NS 22 U (<0.16) U (<0.16) 12 U (<0.16) U (<0.16)
October 9, 2009  TCE NS NS 0.95 J 0.27 J NS NS U (<0.16) 1.7 13 29 U (<0.16) U (<0.16) 14 U (<0.16) U (<0.16)

Notes
U = Non-detect above the laboratory method detection limit (MDL).  MDL is shown in parenthesis.
J = Estimated value.  Results are between the laboratory method detection limit and the reporting limit.
NA = Not analyzed for.
NS = Not sampled
TCE = trichloroethene
VOC's = Volatile Organic Compounds
ug/L = microgram per liter (part per billion)

VOCs by SW8260B (ug/L)

Table 1.  Summary of Residential Well Water Analytical Results

Van Goethen Farrell

RMC Consultants, Inc. Versar, Inc.
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Field Forms
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Appendix B

Analytical Data Sheets

Data Validation Summary Report
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