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EXECUTIVE SUMMARY 
 

 

ERM-West, Inc. (ERM) has prepared this Final Abbreviated Remedial Action 
Objective (RAO) and Remedial System Decommission Completion Report 
(Report) to summarize the results of field activities at Environmental 
Restoration Program (ERP) Site 7 at the 152nd Airlift Wing, Nevada Air 
National Guard Base (ANGB), in Reno, Nevada.  The objectives of these 
field activities were to:  

• Delineate the distribution and concentrations of the dissolved-phase 
hydrocarbon plume in and around ERP Site 7 at the Reno, Nevada, 
ANGB; and assess natural attenuation and oxygen demand in support 
of potential future remediation efforts at ERP Site 7; and  

• Decommission the ERP Site 7 former groundwater extraction and 
treatment system (remedial system). 

Activities for the field investigation at ERP Site 7 included collection of 
groundwater samples from six temporary wells and 19 permanent 
groundwater monitoring wells.  Each groundwater sample was analyzed 
for total petroleum hydrocarbons (TPH) as gasoline (TPH-g), aviation gas 
(TPH-av), heavy oil (TPH-o), and diesel fuel (TPH-d); and volatile organic 
compounds (VOCs), including methyl tertiary-butyl ether (MTBE).  
Temporary well samples were also analyzed for biological oxygen 
demand and chemical oxygen demand.   

Visual and field screening of soils with a photoionization detector (PID) 
during the installation of the temporary wells suggest hydrocarbon 
impacts in soils at one location (GP-10).  Diffuse vapor-phase impacts near 
the water table were recorded with the PID at the three borings located in 
areas with known groundwater impact, and no visual or PID-detectable 
impacts were recorded in off-site areas south of the Federal Aviation 
Administration control tower (GP-11 and GP-12).  Impacts observed at 
GP-10 suggest a small lens of residual soil contamination at the water 
table. 

Groundwater contaminant concentrations were screened against the 
current United States Environmental Protection Agency Region 9 
maximum contaminant levels (MCLs) to define the area of impact.  
Although MTBE was detected in several screening-level and monitoring 
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well groundwater samples, the source of the MTBE is believed to originate 
from an off-site upgradient source and is not related to releases at Site 7. 

Benzene and ethylbenzene were detected in the screening-level 
groundwater samples above the applicable MCLs.  TPH-av, TPH-g, and 
xylenes were also detected in one or more screening-level groundwater 
samples.  TPH-d and TPH-o were not detected. 

Results from sampling of the permanent groundwater monitoring wells in 
October 2008 are summarized as follows: 

• TPH-d and TPH-o were not detected in any groundwater monitoring 
well. 

• TPH-av and TPH-g were detected in four wells.  TPH-g concentrations 
ranged from 1.7 to 4.0 milligrams per liter (mg/L), and TPH-av 
concentrations ranged from 0.54 to 1.9 mg/L. 

• Benzene was detected above the MCL of 5 micrograms per liter (µg/L) 
in four wells.  The highest detection was 2,100 µg/L.   

With the exception of MW-25, benzene concentrations have generally 
decreased between the May 2007 and October 2008 groundwater 
monitoring events, as shown below:  

 

Well ID 

May 2007 
Concentration 

(µg/L) 

October 2008 
Concentration 

(µg/L) 

MW-06 3.9 Nondetect 
MW-07 290 230 
MW-25 19 2,100 

T-5 340 310 
T-11 3,800 Nondetect 
T-21 1,600 120 
T-22 360 Nondetect 
T-23 510 Nondetect 

There were no detections of benzene or other constituents of concern in 
off-site areas during this investigation.  The results of this and prior 
investigations show that petroleum impacts in groundwater have been 
delineated in ERP Site 7, except for northeast of the former underground 
storage tanks (USTs).  One well to the south of the USTs has also had 
intermittent detections of benzene above the MCL.     
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Field-collected groundwater quality measurements of dissolved oxygen 
(DO) and oxygen-reduction potential (ORP) indicate that oxygen 
continues to be the limiting factor to the aerobic degradation of petroleum 
impacts at ERP Site 7.  Low DO concentrations and negative ORP values 
were detected across most of the site, indicating that field conditions are 
generally anaerobic and reducing.  Strongly reducing conditions correlate 
strongly with benzene, toluene, ethylbenzene, and total xylene detections.   

This work also included decommissioning of the existing remedial system.  
Decommissioning of the remedial system involved disconnecting 
electricity and de-energizing the remedial system, disposing of waste 
materials and non-recyclable or re-usable component, decontaminating 
petroleum-impacted items, removing all items from the building 
associated with the remedial system, and discarding or transporting all 
removed items.  The remedial system and all associated solid and liquid 
waste has been successfully removed.   
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SECTION 1.0 
 

INTRODUCTION 

ERM-West, Inc. (ERM) has prepared this Final Abbreviated Remedial Action 
Objective (RAO) and Remedial System Decommission Completion Report 
(Report) to summarize the results of field activities at Environmental 
Restoration Program (ERP) Site 7 at the 152nd Airlift Wing, Nevada Air 
National Guard Base (ANGB), in Reno, Nevada (Figure 1-1).  This work 
was performed on behalf of the Air National Guard (ANG) ERP under 
Contract DAHA92-01-D-0005, Delivery Order 0108.  The ANG/ERP 
Branch is providing technical and project management oversight for this 
RAO on behalf of the ANG.   

The Reno-Tahoe International Airport complex is approximately 5 miles 
southeast of downtown Reno, Nevada (Figure 1-1).  The ANGB presently 
occupies approximately 60 acres of land in the southern portion of the 
northwestern quadrant of the airport complex.  ERP Site 7 is located at the 
former Petroleum, Oil, and Lubricants Storage Area at the 152nd Airlift 
Wing; on the southern portion of the ANGB, adjacent to the Aircraft 
Parking Apron Area (Figure 1-2). 

The purpose of this report is to summarize the RAO field activities 
implemented between October and December 2008 at the ANGB 
(Figure 1-2).  The RAO was performed in accordance with the Final 
Abbreviated Remedial Action Objective (RAO) and Remedial System 
Decommission Work Plan (Work Plan) (ERM, 2008a).  

1.1 Project Objectives and Scope 
  

The following subsections summarize the objectives and scope of the 
Report, the field investigation conducted at ERP Site 7, and the 
decommissioning of the groundwater extraction and treatment system 
(remedial system) located at ERP Site 7.   
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1.1.1  Objectives and Scope of the Report 

The specific objectives of this Report are as follows:  

• Describe the field methods and procedures, analytical program, and 
data evaluation completed during the field investigation;   

• Summarize activities conducted as part of the remedial system 
decommissioning; and  

• Document waste removal and other activities performed as part of the 
remedial system decommissioning. 

1.1.2  Objectives and Scope of the Remedial Action Objective Field 
Investigation 

The overall objective of the field investigation was to delineate the 
distribution and concentrations of the dissolved-phase hydrocarbon 
plume in and around ERP Site 7 at the Reno, Nevada, ANGB.  In addition, 
the field investigation was intended to assess natural attenuation and 
oxygen demand in support of potential future remediation efforts at 
ERP Site 7.  Investigation activities for the field investigation at ERP Site 7 
included collection of groundwater samples from six temporary wells and 
19 permanent groundwater monitoring wells.   

1.1.3  Objectives and Scope of the Remedial System Decommissioning  

The overall objective and scope of the remedial system decommissioning 
was to remove all aboveground components of the former groundwater 
extraction, treatment, and re-injection system; including equipment, 
piping, and used granular activated carbon (GAC).   

1.3 Report Structure 
   

This Report provides a description of the activities for the site assessment 
and is organized into eight sections and five appendices.  Following this 
introduction, this Report is organized as follows: 

•  Section 2.0 discusses the history of ERP Site 7. 
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• Section 3.0 details the field activities conducted during October 
through December 2008.  

• Section 4.0 presents an overview of quality assurance/quality control 
measures used during the October through December 2008 field event.   

• Section 5.0 presents the findings for the October through December 
2008 field event. 

• Section 6.0 summarizes tasks performed to decommission the remedial 
system. 

• Section 7.0 presents conclusions and recommendations. 

• Section 8.0 lists references used in preparing this Report.   

Appendix A contains borehole logs for soils identified in the site 
investigation.  Appendix B provides the survey report for the borehole 
locations.  Appendix C contains copies of the groundwater sampling logs.  
Appendix D contains the laboratory analytical results from the October 
2008 sampling event.  Appendix E contains the Quality Assurance/ 
Quality Control Data Review Report.   
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SECTION 2.0 
 

SITE BACKGROUND 

The following sections provide background information and summarize 
previous investigations conducted at the site.    

2.1 Site Location 
  

The Reno-Tahoe International Airport complex is approximately 5 miles 
southeast of downtown Reno, Nevada (Figure 1-1).  The ANGB presently 
occupies approximately 60 acres of land in the southern portion of the 
northwestern quadrant of the airport complex.   

2.2 Air National Guard Base Operations 
  

In April 1948, the ANGB was established as the 192nd Fighter Squadron.  
This designation was changed to the 192nd Fighter Bomber Squadron in 
April 1951.  The unit was re-designated as the 192nd Fighter Interceptor 
Squadron in June 1955 and retained this designation until April 1958, 
when the unit was renamed the 152nd Fighter Group.  In February 1961, 
the 152nd Fighter Group acquired the designation of the 152nd 
Reconnaissance Group (Automated Science Group, Inc. [ASG], 1989).  In 
1996, the mission of the ANGB changed and it currently houses the 
152nd Airlift Wing. 

Initially, the ANGB was equipped with P-51 aircraft and was located at 
the Stead Army Air Base in Reno, Nevada.  In 1953, the ANGB leased 
29 acres of land at Hubbard Field (Reno-Tahoe International Airport) from 
the City of Reno.  ANGB operations were moved from Stead Army Air 
Base to their present location in 1954.  F-86A aircraft were assigned to the 
ANGB from 1956 until 1961, when the group converted to RB-57 aircraft.  
In 1965, the ANGB converted to RF-101 aircraft, which were flown until 
1975, when the ANGB converted to RF-4C aircraft (ASG, 1989).  Because 
of its change in mission in 1996, the ANGB now uses C-130 aircraft.  
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2.3 Site Release History 
  

ERP Site 7 is the former Petroleum, Oil, and Lubricants Storage Area at the 
Reno ANGB.  This area consisted of four 25,000-gallon underground 
storage tanks (USTs) holding jet propulsion fuel No. 4 (JP-4) for flight-line 
operations and ancillary equipment.  These JP-4 USTs had been in the 
ground for over 30 years (ASG, 1989).   

Numerous small JP-4 spills occurred around the refueling stand area of 
Building 42.  Most of the spills occurred between 1973 and 1985, when the 
fuel trucks were top-loading vehicles.  On several occasions, JP-4 spills of 
up to 1,000 gallons occurred in this area.  A fuel spill of up to 300 gallons 
occurred in June 1986 when a bottom-loading shutoff valve on a refueling 
unit failed to operate properly.  Other smaller spills of up to 100 gallons 
occurred during defueling of fuel trucks.  Prior to the early 1980s, most of 
these spills were flushed into the soil/graveled areas surrounding the 
refueling stand (ASG, 1989). 

2.4 Surrounding Land Uses 
  

The land use to the south and west of the ANGB is industrial and 
residential.  Immediately east and north of the ANGB is the Reno-Tahoe 
International Airport. 

2.5 Previous Project Activities 
  

The following subsections summarize previous investigations and 
remediation conducted at the site as part of the ERP at the ANGB.   

2.5.1 Remedial Investigations 

In June 1988, ASG conducted a Preliminary Assessment at the ANGB.  It 
focused on past and present generation, use, handling, and disposal 
practices of hazardous waste and materials.  Site 7 was one of eight sites 
identified in the Preliminary Assessment as potentially contaminated with 
hazardous materials/waste and was recommended for further ERP 
investigations.   

A Site Investigation (SI) was conducted at the ANGB by Oak Ridge 
National Laboratories/Environmental Technologies Section (ORNL/ETS) 
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under agreement with the Hazardous Waste Remedial Action Program 
operated by Energy Systems, Inc., in Oak Ridge, Tennessee.  The results of 
the SI were reported in April 1994.  The SI recommended a Remedial 
Investigation (RI)/Feasibility Study for Site 7 due to the presence of soil 
contamination above Nevada Division of Environmental Protection 
(NDEP) remediation criteria for total petroleum hydrocarbons (TPH), 
volatile organic compounds (VOCs), and semivolatile organic compounds 
(SVOCs); and groundwater contamination above NDEP remediation 
criteria for benzene. 

ERM conducted an RI in 1995 and concluded that groundwater at Site 7 
contained concentrations of benzene and bis(2-ethylhexyl)phthalate 
exceeding their respective action levels.  It was suspected that the area of 
groundwater impacted by benzene might extend beyond the borders of 
the Reno ANGB.  However, it was not anticipated that the benzene-
impacted groundwater extended a significant distance south of the ANGB 
fence line.  Based on the RI data, it was recommended that a Feasibility 
Study be performed to evaluate remedial alternatives for product removal 
and soil and groundwater remediation at the site.   

2.5.2 Engineering Evaluation/Cost Analysis 

An Engineering Evaluation/Cost Analysis (ERM, 1996) recommended the 
following two remedial actions for Site 7: 

• Asphalt capping and floating product recovery; and 

• Groundwater extraction with aboveground treatment and re-injection. 

2.5.3  Groundwater Monitoring 

A groundwater monitoring program was instituted at the ANGB in 1994 
and continued until October 2003.  Data collected during these sampling 
events have been summarized in quarterly monitoring reports prepared 
by ORNL/ETS and ERM.  Groundwater samples were collected for 
analyses of TPH, VOCs, and SVOCs.  

2.5.4 Remedial Actions 

This section summarizes the remedial actions completed to date at ERP 
Site 7.  A map showing the general areas of these prior remedial actions is 
included as Figure 2-1. 
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Product Recovery and Groundwater Extraction and Treatment 

In May through June 1995, a product removal and storage system, 
consisting of a pneumatic skimmer pump placed within well T-3 and an 
aboveground storage tank, was installed by ERM to treat groundwater 
impacted by petroleum hydrocarbons (ERM, 1999).  To expedite product 
recovery, a second skimmer pump was installed in well T-8 in March 
1997.  The system was shut down in September 1998 due to decreasing 
product recovery rates.   

In accordance with the Engineering Evaluation/Cost Analysis (ERM, 
1996) recommendations, the NGB contracted with Abatement 
Environmental Resources to construct a new groundwater extraction, 
treatment, and injection system.  Construction began in September 1997.  
ERM was contracted to operate and maintain the treatment system, which 
began operation in July 1998.   

In early 2000, ERM concluded that the groundwater extraction, treatment, 
and injection system required modifications to effectively address the free 
product and impacted groundwater present at the site.  ERM proposed 
system modifications to the ANG and subsequently completed those 
modifications in August 2000.  The treatment system was restarted on 
10 August 2000. Details of the treatment system modifications are 
discussed in the System Modifications and Restart Summary Report (ERM, 
2000). During September and October 2003, groundwater extraction 
activities were terminated due to the decommissioning and removal of the 
four 25,000-gallon USTs at the site.   

To verify that the estimated presence of free-phase product was the result 
of past releases and not from current fuel inventories, a sample of the 
product present in well T-4R was collected and analyzed in January 2001.  
Analytical results indicated that the product at ERP Site 7 is most likely 
JP-4, because the sample’s flash point was much lower than that expected 
for jet propulsion fuel No. 8 (JP-8).  However, the analysis suggested the 
possibility that the sample was a mixture of JP-4 and JP-8, due to the 
presence of highly volatile compounds and the absence of biodegradation.   

To further assess the horizontal extent of the free product, four additional 
product monitoring wells (T-10 through T-13) were installed by ERM 
during August 2002 on Reno-Tahoe International Airport property 
adjacent to ERP Site 7.  Subsequent water-level measurements (using a 
combined product- and water-level indicator) collected from the new 
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wells confirmed that no free-phase product is present in groundwater in 
this area.  

Underground Storage Tank Removal 

The four 25,000-gallon USTs were removed by the Reno ANG civil 
engineering group and a contractor (McGinley and Associates) in 
September and October 2003.  To accommodate removal of the USTs, 
groundwater near the USTs was drawn down to approximately 12 feet 
below ground surface (bgs).  The ANGB Civil Engineering group 
performed the dewatering by extracting approximately 110 gallons per 
minute from two newly installed groundwater extraction wells (DW-1 and 
DW-2).   

As part of the UST removal work, monitoring wells T-1, T-3, T-6, and T-7 
were destroyed due to the excavation activities.  Four new wells (three 
vertical, T-14 through T-16; and one horizontal, TRW-1) were installed at 
ERP Site 7 by the contractor to replace these wells.  Piping related to the 
groundwater extraction system was also damaged as part of the UST 
removals, effectively shutting down operation of the treatment system 
pending repair.  The UST removal work did not include significant 
removal of impacted soil to address site contamination.  Completion 
reports for this work are not currently available to ERM. 

Remedial Process Optimization 

In March 2004, a remedial process optimization (RPO) study was 
conducted by BB&E Consultants to evaluate the effectiveness of the 
current remedial approach conducted at ERP Site 7.  The RPO study 
recommended that the optimal choice for future remediation at the site 
would be removal of the impacted soil in the source area with residual 
groundwater treatment through either chemical oxidant or enhanced 
bioremediation.   

Remedial Design and Remedial Implementation 

To support the RPO recommendations, a Remedial Design Pre-Design 
Study was conducted by ERM during September and October 2004.  This 
phase consisted of sample collection from six existing monitoring wells 
(MW-06, MW-07, MW-23, MW 24R, MW-25, and MW-26) to assess current 
dissolved-phase concentrations in groundwater; and the installation of 
10 temporary piezometers and four permanent monitoring wells (T-17 
through T-20) to further assess the horizontal extent of free product at the 
site.  These additional measurement points indicated that the free-product 
plume at the site extended further west than previously thought.  In 
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addition, soil samples were collected from the 10 piezometer boring 
locations (at a depth of 2.5 feet) to assess impacts to overlying soil at the 
site.  Results from the 2004 soil and groundwater sampling indicated that 
benzene concentrations exceeded United States Environmental Protection 
Agency (USEPA) Region 9 Preliminary Remediation Goals (PRGs) in three 
wells and one soil sample location.   

To implement the selected remedial alternative outlined in the RPO study, 
ERM oversaw the removal of product-saturated soils at ERP Site 7.  ERM 
excavated and disposed of approximately 6,000 cubic yards of jet-fuel-
impacted soil in a period of 6 weeks.  Over 300,000 gallons of water that 
infiltrated the excavation was also treated and disposed of under an 
existing National Pollutant Discharge Elimination System permit.  
Backfilling and compaction was completed immediately after excavation 
confirmation sampling, followed by complete site restoration in spring 
2006.   

The results of the soil excavation confirmation sampling showed that soils 
at the excavation limits are impacted with hydrocarbons and VOCs above 
the cleanup goals.  Visual inspection and screening of the soils with a 
photoionization detector (PID) suggest that the bulk of the residual 
contamination is located within 1 to 2 feet of the water table and is 
representative of smear zone and capillary fringe impacts from the former 
plume of floating free-phase product and the existing dissolved-phase 
plume.  Additional funding was not available at the time of this work to 
complete additional excavation to reach remedial goals at all excavation 
sidewalls.  Additionally, excavation would not be technically feasible or 
practical in some directions because of the location of the flight apron, 
vicinity of building foundations, and proximity to previously excavated 
areas (ERM, 2009). 

To address residual dissolved-phase impacts, ERM placed 1,425 pounds of 
oxygen-releasing compound (ORC) within the excavation backfill.  In 
addition, during backfill operations, an impermeable layer was installed 
along the southern portion of ERP Site 7 to preclude migration of 
dissolved-phase impacts along the storm water utility line.  

To address dissolved-phase impacts in the upgradient and downgradient 
areas of ERP Site 7 groundwater, ERM also placed an additional 
5,400 pounds of ORC slurry via 180 direct-push injection locations at the 
site during spring 2006. 
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2.5.5 Remedial Performance Monitoring 

Following the injection of ORC material, four quarterly groundwater 
monitoring events were conducted between August 2006 and May 2007.  
Biological indicators (oxygen and oxygen-reduction potential [ORP]) and 
decreases in concentrations of hydrocarbons after excavation and ORC 
injection activities in 2005 and 2006 indicated that the remediation was 
initially successful.  By the final groundwater monitoring event in May 
2007, benzene was the only constituent of concern that was still detected 
in groundwater monitoring wells at concentrations greater than the action 
levels, and biological indicators suggested that biological activity was 
slowing.  Wells with high benzene levels in May 2007 were mainly located 
near the former USTs or the excavated areas south and west of the former 
USTs (ERM, 2008b).   

2.5.6 Storm Sewer Line Investigation 

In response to concerns from NDEP that the storm sewer line located to 
the south of ERP Site 7 had the potential to act as a conduit for movement 
of impacted groundwater, ERM conducted a storm sewer line assessment 
in March 2008 (ERM, 2008c).  A total of eight borings were installed 
straddling the storm sewer line at four locations, and a groundwater 
sample was collected from each borehole.  One sediment sample was also 
collected from the outfall of the storm sewer line.  The results of this 
investigation showed one of the eight groundwater samples, located north 
of the storm water sewer line and south of the former USTs, contained 
benzene, toluene, ethylbenzene, and total xylenes (BTEX) at elevated 
concentrations consistent with local known groundwater impacts.  Results 
indicated that impacted groundwater was not migrating along the storm 
sewer line.   
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SECTION 3.0 
 

 FIELD ACTIVITIES AND METHODS 

This section describes the field activities performed during the October 
2008 field event at the Reno ANGB.  Investigation activities for the field 
investigation at ERP Site 7 included collection of groundwater samples 
from six temporary wells and 19 permanent groundwater monitoring 
wells.  Boring and well locations are shown in Figure 3-1.  All activities 
associated with decommissioning of the remedial system are described in 
Section 6.0. 

3.1 Summary of Temporary Well Installation and Sampling 
Activities 
  

Six temporary groundwater sampling points were installed and sampled 
on 29 and 30 October 2008.  The field activities are detailed in the 
following subsections.  

3.1.1 Subsurface Utility Clearance 

The six proposed borehole locations were marked on the ground several 
weeks prior to performance to allow for subsurface utility clearance.  The 
subsurface utility location procedures included the following: 

• A construction permit was filed with the Reno-Tahoe Airport 
Authority on 15 October 2008; 

• The Federal Aviation Administration (FAA) was contacted and the 
proposed field locations were reviewed and negotiated based upon 
subsurface utility locations;  

• A utility clearance notification was filed with Underground Service 
Alert on 24 October 2008 as ticket # 560480;  

• The physical drilling locations were screened for conductive utilities 
using electromagnetic detection techniques by Nevada Underground 
Locating on 29 October 2008; and 
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• Each of the drilling locations was hand-cleared to a depth of 5 feet 
below ground surface (bgs) using hand tools prior to drilling.  

Two of the boring locations proposed in the Draft Work Plan were found 
to conflict with utilities operated by the FAA.  These two borings were 
relocated to areas without conflict, as indicated in the Final Work Plan.  

3.1.2 Borehole Advancement 

Six boreholes (GP-9 through GP-14) were advanced by Gregg Drilling of 
Martinez, California, at locations within ERP Site 7 and areas immediately 
south and southeast of the FAA control tower.  The location of each 
borehole is noted in Figure 3-1.  Borings were advanced by a combination 
of hand auger and direct-push drilling techniques.  Borehole logs are 
provided in Appendix A.   

Soils penetrated by the borings were classified according to the Unified 
Soil Classification System and American Society for Testing and Materials 
(ASTM) Designation D2488-00, Description of Soils (Visual Manual 
Procedure).  In addition, the soils were screened in the field for presence of 
VOCs using a PID using the headspace method.  

Soil borings were advanced with the direct-push drilling rig to a 
completed depth of 12 to 16 feet bgs (Table 3-1).  Each temporary well 
point was constructed of 0.75-inch-diameter, polyvinyl chloride (PVC) 
temporary well with a 5-foot-long screen with 0.010-inch slots.  The 
temporary wells were discarded after each use. 

Drill rods and the hand auger were decontaminated between each boring 
location by scrubbing with a brush and a liquinox soap solution and high-
powered steam cleaning.  Upon completion of the soil screening and 
groundwater sample collection, all equipment was removed from the 
borehole.  The boreholes were abandoned by filling each hole with 
hydrated granular bentonite, and repairing the surface paving with black 
dyed concrete.  All sample locations were surveyed upon completion of 
sampling activities. 

3.1.3 Screening-Level Groundwater Sample Collection and Analysis 

A screening-level groundwater sample was collected from each of the six 
temporary sample points.  Groundwater was purged from each of the  
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temporary sampling points using a peristaltic pump connected to 
disposable polyethylene tubing.  To allow for the collection of water 
quality parameters from temporary sample points GP-9, GP-10, GP-13, 
and GP-14, the sample points were first purged through a flow-through, 
YSI-brand, multi-parameter, water quality meter.  Groundwater was 
purged until the water quality parameters stabilized prior to the collection 
of the sample.  Final groundwater quality measurements were recorded.   

The samples at GP-11 and GP-12 were collected prior to the collection of 
the water quality parameters because lithologic observations suggested 
that the saturated zone at these borings was less extensive and conductive 
than was observed at the other borings.  The water quality parameters at 
these borings were measured after sample collection.  Both of these 
borings were purged until bubbles were observed in the tubing, 
suggesting that the boring was near to dry. 

A groundwater sample was collected for each temporary sample point 
directly from the pump discharge into laboratory-supplied sample 
containers.  Groundwater samples were analyzed for the constituents 
indicated on Table 3-2 and as follows:   

• Purgeable TPH as gasoline by (TPH-g) USEPA Method 8015B; 

• Extractable TPH as aviation gas (TPH-av), heavy oil (TPH-o), and 
diesel fuel (TPH-d) by USEPA Method 8015M, with an additional silica 
gel cleanup; 

• VOCs, including methyl tertiary-butyl ether (MTBE), and TPH-g by 
USEPA Method 8260B; 

• Biological oxygen demand (BOD) by USEPA Method 405.1; and 

• Chemical oxygen demand (COD) by USEPA Method 410.4. 

The groundwater samples were transported following chain-of-custody 
procedure to Alpha Analytical, Inc., of Sparks, Nevada, a Nevada-certified 
laboratory, for sample analysis. 

3.2 Groundwater Monitoring Well Sampling Activities  
  

The following subsections describe the groundwater monitoring well 
sampling activities conducted in October 2008. 



TABLE 3-2
Summary of Samples and Analytical Parameters, October 2008

ERP Site 7
152nd Airlift Wing, Nevada Air National Guard

Reno, Nevada

Location/
Sample Type

Sample 
Date

VOCs + 
MTBE

TPH-g, TPH-d, 
TPH-o, and 
TPH-av (1)

Biological 
oxygen 
demand 

Chemical 
oxygen 
demand 

8260B 8015M 405.1 410.4
Direct-Push Borings

GP-9 Groundwater 10/29/08 X X X X
GP-10 Groundwater 10/29/08 X X X X
GP-11 Groundwater 10/30/08 X X X X
GP-12 Groundwater 10/30/08 X X X X
GP-13 Groundwater 10/29/08 X X X X

GP-13-D Groundwater 10/29/08 X X X X
GP-13-R Groundwater 10/29/08 X X X X

GP-14 Groundwater 10/29/08 X X X X
Groundwater Monitoring Wells

EXW-01 Groundwater 10/27/08 X X
EXW-02 Groundwater 10/27/08 X X
EXW-03 Groundwater 10/27/08 X X
EXW-04 Groundwater 10/28/08 X X
MW-06 Groundwater 10/30/08 X X
MW-07 Groundwater 10/28/08 X X
MW-10 Groundwater 10/28/08 X X
MW-23 Groundwater 10/30/08 X X

MW-24R Groundwater NS X X
MW-25 Groundwater 10/27/08 X X
MW-26 Groundwater 10/28/08 X X

T-5 Groundwater 10/30/08 X X
T-10 Groundwater 10/30/08 X X
T-11 Groundwater 10/30/08 X X
T-12 Groundwater 10/30/08 X X
T-13 Groundwater 10/30/08 X X
T-18 Groundwater 10/27/08 X X
T-21 Groundwater 10/27/08 X X

T-21-D Groundwater 10/27/08 X X
T-22 Groundwater 10/29/08 X X
T-23 Groundwater 10/30/08 X X

Field Quality Control Samples

TB102708-1 Trip Blank 10/27/08 X X
TB102908-1 Trip Blank 10/29/08 X X
TB103008-1 Trip Blank 10/30/08 X X

T-21-102708-
MS/MSD

Matrix 
Spike/Matrix Spike 

Duplicate
10/27/08 X X

Parameters Analyzed

Analytical Method:
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TABLE 3-2
Summary of Samples and Analytical Parameters, October 2008

ERP Site 7
152nd Airlift Wing, Nevada Air National Guard

Reno, Nevada

Location/
Sample Type

Sample 
Date

VOCs + 
MTBE

TPH-g, TPH-d, 
TPH-o, and 
TPH-av (1)

Biological 
oxygen 
demand 

Chemical 
oxygen 
demand 

Parameters Analyzed

T-21-FA ASTM Type II 
Water Field Blank

10/27/08 X X

GP-13-102908-R Equipment Rinsate 
Blank

10/29/08 X X X X

Notes:
1 = Including silicon-gel cleanup
ASTM = American Society for Testing and Materials
BTEX = Benzene, toluene, ethylbenzene, and xylenes
CO2 = Carbon dioxide
MTBE = Methyl tert-butyl ether
NS = Not sampled
TPH-av = Aviation fuel (jet fuel)-range petroleum hydrocarbons (C9-C22)
TPH-d = Disel-range petroleum hydrocarbons (C13-C22)
TPH-o = Heavy oil-range petroleum hydrocarbons (C22-C40+)
USEPA = United State Environmental Protection Agency Method number
VOC = Volatile organic compound
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3.2.1 Water-Level Measurements 

ERM measured static groundwater levels on 28 October 2008 at the 
monitoring wells selected for sampling.  Groundwater monitoring well 
locations are provided in Figure 3-1.  Well construction details are 
summarized on Table 3-3. 

Water levels were measured to within 0.01 foot using an electronic water-
level indicator.  Water-level measurements were made from established 
reference points marked on top of each well casing, or at the northernmost 
point of the monitoring well if no reference mark was located.  Table 3-4 
summarizes the water-level measurements and the calculated 
groundwater elevations at ERP Site 7 monitoring wells since October 2005.  
Calculated groundwater elevations have been corrected for a prior error in 
the bench mark elevation used for the site in 2006.  This error and the 
correction are discussed in more detail in Section 3.4. 

An oily sheen was noted on the tip of the electronic water-level meter 
when it was removed from monitoring well T-5.  An electronic dual-phase 
interface probe was lowered into the well to measure the thickness and 
determine the depth of any detectable floating product.  The dual-phase 
interface probe did not detect any floating or “light” nonaqueous-phase 
liquids.  A review of water-level records from 1999 through 2008 showed 
no occurrences of floating product in this well. 

3.2.2 Groundwater Sampling 

The monitoring wells sampled and parameters analyzed in October 2008 
are listed on Table 3-2.  The monitoring wells were purged and sampled in 
accordance with the Work Plan, following low-flow sampling protocol, 
using a peristaltic sample pump.  Appendix C contains copies of the 
groundwater sampling logs.   

Field-measured water quality parameters monitored during well purging 
included temperature, specific conductance, pH (acidity/alkalinity), 
turbidity, dissolved oxygen (DO) content, and ORP.  Samples were 
collected after these parameters had stabilized for three successive 
readings.  



TABLE 3-3
Well Construction Data

152nd Airlift Wing, Nevada Air National Guard
Reno/Tahoe International Airport

 Reno, Nevada

Measuring
Point Total Depth Screened Top of

Well ERP Site Date Elevationc of Borehole Interval Filter Pack
Identifier Number Completed (ft amsl) (ft bgs) (ft bgs) (ft bgs)

DW-2a 7 Nov-03 NS NA NA NA

EXW-01 7 9/12/1997 4401.07 25.0 9 to 19 5.0
EXW-02 7 9/11/1997 4400.49 25.0 9 to 19 5.0
EXW-03 7 9/11/1997 4402.29 25.0 9 to 19 5.0
EXW-04 7 9/12/1997 4402.24 25.0 9 to 19 5.0
MW-06 7 11/14/1992 4401.74 16.0 4.5 to 14.5 2.5
MW-07 7 11/14/1992 4401.23 14.5 4 to 14 3.0
MW-10 7 11/16/1992 4403.58 16.0 3 to 13 2.5
MW-23 7 12/1/1992 4402.09 18.0 5 to 15 3.0

MW-24R 7 7/27/1999 4401.29 16.0 4.5 to 14.0 3.0
MW-25 7 12/5/1992 4401.09 14.5 3 to 13 1.5
MW-26 12 11/3/1993 4397.63 15.0 5 to 15 3.0

T-5 7 8/22/1995 4402.53 14.0 3.5 to 13.5 3.0
T-10 7 8/7/2002 4402.14 16.00 5.5 to 15.5 4.0
T-11 7 8/7/2002 4401.99 16.75 6.25 to 16.25 4.0
T-12 7 8/8/2002 4402.22 17.5 7 to 17 5.0
T-13 7 8/8/2002 4402.07 16.5 6 to 16 4.0
T-15b 7 12/8/2003 4401.92 10.0 4 to 10 2.0
T-16b 7 12/8/2003 4402.45 10.0 4 to 10 2.0
T-18 7 11/1/2004 4401.23 15.0 5 to 15 3.0
T-21 7 7/11/2006 4401.48 14.5 4 to 14 3.5
T-22 7 7/11/2006 4402.00 14.5 4 to 14 3.5
T-23 7 7/11/2006 4402.10 14.5 4 to 14 3.5

Notes and Key:

a = Dewatering well installed by McGinley and Associates in November 2003 to facilitate removal of USTs
b = Well installed by Schauer Excavation in backfill following removal of USTs

ft amsl = Feet above mean sea level
ft bgs = Feet below ground surface
Measuring point elevation = top of well casing
NA = Not available
NS = Not surveyed

c = Reference point surveyed September 2006, but corrected for elevation survey discrepancy of 

FINAL

3-9



TABLE 3-4
Groundwater Elevations

October 2005 through October 2008
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno/Tahoe International Airport

Reno, Nevada

Surveyed 
Measuring 

Point
Depth to 

Water
Groundwater 

Elevation
 (feet amsl) (feet bmp)  (feet amsl)

EXW-01 4401.07 a 10/24/05 5.32 4395.75
08/14/06 5.61 4395.46
11/15/06 4.66 4396.41
02/14/07 4.29 4396.78
05/15/07 4.75 4396.32
10/28/08 5.34 4395.73

EXW-02 4400.49 a 10/24/05 5.22 4395.27
08/14/06 5.42 4395.07
11/15/06 4.5 4395.99
02/14/07 4.20 4396.29
05/15/07 4.68 4395.81
10/28/08 5.15 4395.34

EXW-03 4402.29 a 10/24/05 6.51 4395.78
08/14/06 6.81 4395.48
11/15/06 5.81 4396.48
02/14/07 5.65 4396.64
05/15/07 6.02 4396.27
10/28/08 6.46 4395.83

EXW-04 4402.24 a 10/24/05 6.74 4395.50
08/14/06 6.87 4395.37
11/15/06 6.12 4396.12
02/14/07 5.69 4396.55
05/15/07 6.38 4395.86
10/28/08 6.76 4395.48

MW-06 4401.74 a 10/24/05 5.33 4396.41
08/14/06 5.70 4396.04
11/15/06 4.59 4397.15
02/14/07 4.23 4397.51
05/15/07 4.81 4396.93
10/28/08 5.32 4396.42

MW-07 4401.23 a 10/24/05 6.57 4394.66
08/14/06 5.63 4395.60
11/15/06 4.52 4396.71
02/14/07 4.20 4397.03
05/15/07 4.71 4396.52
10/28/08 5.23 4396.00

Well ID 
Measurement 

Date
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TABLE 3-4
Groundwater Elevations

October 2005 through October 2008
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno/Tahoe International Airport

Reno, Nevada

Surveyed 
Measuring 

Point
Depth to 

Water
Groundwater 

Elevation
 (feet amsl) (feet bmp)  (feet amsl)Well ID 

Measurement 
Date

MW-10 4403.58 a 10/24/05 6.57 4397.01
08/14/06 7.05 4396.53
11/15/06 5.58 4398.00
02/14/07 5.12 4398.46
05/15/07 5.81 4397.77
10/28/08 6.46 4397.12

MW-23 4402.09 a 10/24/05 7.18 4394.91
08/14/06 7.41 4394.68
11/15/06 6.51 4395.58
02/14/07 6.21 4395.88
05/15/07 6.77 4395.32
10/28/08 7.13 4394.96

MW-24R 4401.29 a 10/24/05 7.86 4393.43
08/14/06 7.10 4394.19
11/15/06 6.23 4395.06
02/14/07 5.97 4395.32
05/15/07 6.39 4394.90
10/28/08 NM ---

MW-25 4401.09 a 10/24/05 5.24 4395.85
08/14/06 5.52 4395.57
11/15/06 4.50 4396.59
02/14/07 4.22 4396.87
05/15/07 4.67 4396.42
10/28/08 5.18 4395.91

MW-26 4397.63 10/28/08 6.14 4391.49
T-5 4402.53 a 10/24/05 6.46 4396.07

08/14/06 6.71 4395.82
11/15/06 5.57 4396.96
02/14/07 5.22 4397.31
05/15/07 5.82 4396.71
10/28/08 6.22 4396.31

T-10 4402.14 a 10/24/05 6.96 4395.18
08/14/06 6.33 4395.81
11/15/06 5.96 4396.18
02/14/07 5.60 4396.54
05/15/07 6.10 4396.04
10/28/08 6.60 4395.54
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TABLE 3-4
Groundwater Elevations

October 2005 through October 2008
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno/Tahoe International Airport

Reno, Nevada

Surveyed 
Measuring 

Point
Depth to 

Water
Groundwater 

Elevation
 (feet amsl) (feet bmp)  (feet amsl)Well ID 

Measurement 
Date

T-11 4401.99 a 10/24/05 6.78 4395.21
08/14/06 6.98 4395.01
11/15/06 6.02 4395.97
02/14/07 5.76 4396.23
05/15/07 6.36 4395.63
10/28/08 6.75 4395.24

T-12 4402.22 a 10/24/05 6.83 4395.39
08/14/06 7.05 4395.17
11/15/06 6.11 4396.11
02/14/07 5.79 4396.43
05/15/07 6.44 4395.78
10/28/08 6.77 4395.45

T-13 4402.07 a 10/24/05 6.73 4395.34
08/14/06 6.92 4395.15
11/15/06 5.97 4396.10
02/14/07 5.68 4396.39
05/15/07 6.22 4395.85
10/28/08 6.70 4395.37

T-15 4401.92 a 10/24/05 NM ---
08/14/06 6.71 4395.21
11/15/06 5.76 4396.16
02/14/07 5.27 4396.65
05/15/07 5.87 4396.05
10/28/08 6.59 4395.33

T-16 4402.45 a 10/24/05 Dry ---
08/14/06 7.05 4395.40
11/15/06 6.10 4396.35
02/14/07 5.61 4396.84
05/15/07 6.21 4396.24
10/28/08 6.44 4396.01

T-18 4401.23 a 10/24/05 5.83 4395.40
08/14/06 6.10 4395.13
11/15/06 5.10 4396.13
02/14/07 4.80 4396.43
05/15/07 5.26 4395.97
10/28/08 5.80 4395.43
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TABLE 3-4
Groundwater Elevations

October 2005 through October 2008
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno/Tahoe International Airport

Reno, Nevada

Surveyed 
Measuring 

Point
Depth to 

Water
Groundwater 

Elevation
 (feet amsl) (feet bmp)  (feet amsl)Well ID 

Measurement 
Date

T-21 4401.48 b 10/24/05 --- ---
08/14/06 6.52 4394.96
11/15/06 5.52 4395.96
02/14/07 5.04 4396.44
05/15/07 5.62 4395.86
10/28/08 6.34 4395.14

T-22 4402.00 b 10/24/05 -- ---
08/14/06 7.04 4394.96
11/15/06 6.00 4396.00
02/14/07 5.63 4396.37
05/15/07 6.19 4395.81
10/28/08 6.75 4395.25

T-23 4402.10 a 10/24/05 -- ---
08/14/06 6.63 4395.47
11/15/06 5.66 4396.44
02/14/07 5.18 4396.92
05/15/07 5.76 4396.34
10/28/08 6.48 4395.62

Key:

b = Reference point surveyed November 2008
Feet amsl = Above mean sea level
Feet bmp = Feet below measuring point
NM = Not measured

a = Reference point surveyed September 2006, but corrected for elevation survey 
discrepancy of 6.6 feet per surveyor finding November 2008. 
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Samples were collected in laboratory-supplied, pre-preserved sample 
containers for the following parameters: 

• Purgeable TPH-g by USEPA Method 8015B; 

• Extractable TPH as TPH-av, TPH-o, and TPH-d by USEPA 
Method 8015M, with an additional silica gel cleanup; and 

• VOCs, including MTBE, by USEPA Method 8260B. 

Following sample collection, the filled sample containers were labeled and 
placed in coolers containing ice. The samples were transported under 
chain-of-custody procedures to Alpha Analytical, Inc., of Sparks, Nevada, 
a Nevada-certified laboratory, for sample analysis. 

3.3 Field Investigation-Derived Waste 
  

One 55-gallon drum of purged groundwater and decontamination liquids 
and less than one drum of soils were generated during the October 2008 
field activities.  The drums were labeled and marked with a description of 
the contents.  The wastewater and soils are currently being profiled by the 
waste contractor using the analytical results from the sampling round, and 
will be transported off site for disposal. 

3.4 Location and Elevation Survey 
  

On 4 November 2008, Lumos and Associates of Carson City, Nevada, 
performed location and elevation surveys of each soil boring.  The 
locations of the boreholes were tied into previously established permanent 
control points.  Survey data are included in Appendix B. 

In addition to surveying of the new boring locations, several existing wells 
were also surveyed to tie the new data to the existing elevation data set.  
Significant differences in elevation were noted between the new survey, 
relative to the dataset established in September 2006 that had been used in 
subsequent reports.  A discrepancy had been noted in the September 2006 
survey data set, so further efforts were made to identify the source of this 
discrepancy.  

As a result of this research, it appears that in preparation of the two prior 
survey efforts, Lumos used an incorrect value for the elevation reference 
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point.  This resulted in elevations for the entire survey set being shifted 
approximately 6.6 feet above the actual site elevation.  To address this 
error, the survey elevation data collected following site restoration 
activities in September 2006 have been corrected, as indicated on 
Table 3-4.  This error was applied to the site data universally, and as such, 
has not impacted site-specific data interpretation or conclusions drawn 
from this data.  

3.5 Deviations from the Work Plan 
  

Groundwater monitoring activities performed generally followed the 
protocol contained in Sections 6 and 7 of the Work Plan.   

Deviations from the Work Plan during this field investigation included:  

• Due to unexpected site security constraints on the first day of sample 
collection (27 October 2008), not all wells were accessible, so a full 
round of water levels could not be measured.  Instead, a full round of 
levels was measured on the beginning of the second day of 
groundwater monitoring.   

• Monitoring well MW-24R could not be located.  A thick layer of fresh 
gravel has been placed over the general area where the well is located.  
Because VOC concentrations in this well have historically been 
nondetect, further activities to locate the well were not pursued.   

• Due to field error, only one of the two planned duplicate samples was 
collected from the monitoring wells during the groundwater 
monitoring event. 

• Analysis of TPH-g was added for all sample points based upon 
observations by the laboratory that the fuels did not match the TPH-av 
standard.  The TPH-av standard is based upon a fuel more similar to 
JP-8 and, therefore, does not quantify the lighter purgeable volatile 
hydrocarbon fraction of the fuel that is present in the JP-4, known to 
have been released at the site.   
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SECTION 4.0 
 

QUALITY ASSURANCE 

Trip blanks, an equipment rinsate blank, and a field duplicate sample 
were submitted to the analytical laboratory to assess data quality resulting 
from the field sampling program.  

4.1 Trip Blanks 
  

One laboratory-prepared trip blank was included with each cooler 
containing samples designated for VOC analysis.  A total of three trip 
blanks were collected.   

4.2 Equipment Rinsate Blank 
  

To evaluate appropriate decontamination of reusable sampling equipment 
during the screening-level groundwater sampling activities, one 
equipment blank was collected for VOC analysis during the October 2008 
field event.  The equipment blank of ASTM Type II water was collected 
from the direct-push sample tooling after collecting the groundwater 
sample at borehole GP-13.  No equipment rinsate blank was necessary 
during the monitoring well groundwater sampling event because only 
disposable tubing was in contact with the groundwater sample.  New 
tubing was used at each sampling location.   

4.3 Field Duplicate 
  

One duplicate was collected from the temporary well at location GP-13 
during the screening-level groundwater sampling activities and one 
duplicate groundwater sample was collected from monitoring well T-21 
during the monitoring well groundwater sampling event.   
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4.4 Field Blank 
  

A field blank sample was collected at monitoring well T-21.  The sample 
consisted of exposed ASTM Type II water to check for the presence of 
airborne chemicals potentially emanating from the well casing.   

4.5 Quality Assurance and Quality Control Review Results 
  

The data quality for samples included in the October 2008 groundwater 
monitoring event was reviewed following the USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review, October 
1999.  Appendix E summarizes the data quality review and provides the 
data qualifiers to be applied to the laboratory analytical data.  Quality 
assurance analytical results are included on Table 4-1.  All laboratory 
analytical data should be treated as usable for decision-making purposes.  



TABLE 4-1
Quality Control Sample Results

October 2008
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno, Nevada

trans- cis- cis- trans- 1,1,2,2-
Sample Date TPH-d TPH-av TPH-o CM VC CE BM TCFM 1,1-DCE DCM 1,2-DCE MTBE 1,1-DCA 1,2-DCE CF 1,2-DCA 1,1,1-TCA CCL BZ 1,2-DCP TCE BDCM 1,3-DCP 1,3-DCP 1,1,2-TCA TOL DBCM PCE CB EB XYL BF PCA 1,3-DCB 1,4-DCB 1,2-DCB

MCL Screening Level NE NE NE 160 (2) 2 (1) 4.6 (2) 8.7 (2) 1300 (2) 7 (1) 5 (1) 100 (1) 13 (2) 810 (2) 70 (1) 0.17 (2) 5 (1) 200 (1) 5 (1) 5 (1) 5 (1) 5 (1) 0.18 (2) 0.4 (2) 0.4 (2) 5 (1) 1000 (1) 100 (1) 5 (1) 100 (1) 700 (1) 10000 (1) 8.5 (2) 0.055 (2) 600 (1) 75 (1) 600 (1)
T-21-FA 10/27/08 NS NS NS <4.0 <1.0 <1.0 <4.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TB102708-01 10/27/08 NS NS NS <2.0 <1.0 <1.0 <2.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TB102908-1 10/29/08 NS NS NS <2.0 <1.0 <1.0 <2.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TB103008-1 10/30/08 NS NS NS <2.0 <1.0 <1.0 <2.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
GP-13-R 10/29/08 < 500 < 500 < 500 <2.0 <1.0 <1.0 <2.0 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Notes: Volatile Organic Compound Abbreviations
Concentrations reported in micrograms per liter Abbrev. Compound Abbrev. Compound
(1) = EPA Region 9 Maximum Contaminant Level BDCM Bromodichloromethane t-1,2-DCE trans-1,2-Dichloroethene
(2) = EPA Region 9 Tap Water Preliminary Remediation Goal BF Bromoform DCM Dichloromethane
NE = Not established BM Bromomethane 1,2-DCP 1,2-Dichloropropane
NS = Not sampled BZ Benzene c-1,3-DCP cis-1,3-Dichloropropene

CB Chlorobenzene t-1,3-DCP trans-1,3-Dichloropropene
CCL Carbon Tetrachloride EB Ethylbenzene
CE Chloroethane MTBE Methyl tert-butyl ether
CF Chloroform 1,1,2,2-PCA 1,1,2,2-Tetrachloroethane
CM Chloromethane PCE Tetrachloroethene
DBCM Dibromochloromethane 1,1,1-TCA 1,1,1-Trichloroethane
1,1-DCA 1,1-Dichloroethane 1,1,2-TCA 1,1,2-Trichloroethane
1,2-DCA 1,2-Dichloroethane TCE Trichloroethene
1,2-DCB 1,2-Dichlorobenzene TCFM Trichlorofluoromethane
1,3-DCB 1,3-Dichlorobenzene TOL Toluene
1,4-DCB 1,4-Dichlorobenzene VC Vinyl Chloride
1,1-DCE 1,1-Dichloroethene XYL Xylenes (total)
c-1,2-DCE cis-1,2-Dichloroethene
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SECTION 5.0 
 

INVESTIGATION FINDINGS AND ANALYSIS 

This section summarizes the field information and analytical data 
collected from soil and groundwater while installing and sampling the six 
temporary well points (GP-9 through GP-14) and 19 on-site groundwater 
monitoring wells (EXW-01 through EXW-04, MW-06, MW-07, MW-10, 
MW-23, MW-25, MW-26, T-5, T-10 through T-13, T-18, T-21, T-22, and 
T-23).  Sampling locations are provided in Figure 3-1 and summarized on 
Table 3-3.   

5.1 Direct-Push Borehole Results 
  

This section summarizes the results of the installation and sampling of the 
temporary well points GP-9 through GP-14.   

5.1.1 Soil Screening Results 

Borehole logs are provided in Appendix A.  Lithology of boreholes located 
on site (GP-9, GP-10, GP-13, and GP-14) generally consisted of well-
graded sand or gravely fill-like material from ground surface to 
approximately 5 feet bgs, underlain by approximately 2 to 4 feet of elastic 
silts.  The elastic silts were underlain by poor- to well-graded sands.  
Saturated soils were first observed at depths ranging from 10 to 12 feet 
bgs.  Additional layers of silt were encountered at 11.5 feet bgs in borehole 
GP-9 and at 14 feet bgs in borehole GP-10.  These lithologic units are 
consistent with previously observed stratigraphy of alluvial deposits 
consisting of relatively thinly interbedded silts and sands, which result in 
a semi-confined shallow aquifer that appears to have limited 
interconnectivity in the shallowest of saturated depth intervals.  

Volatile compounds in soil were noted in borings GP-9, GP-10, and GP-13 
during field screening with a PID.  As presented in the borehole logs 
(Appendix A), PID readings as high as 1,324; 1,134; and 1,558 parts per 
million (ppm) were detected in soil at GP-9, GP-10, and GP-13, 
respectively.  The highest VOC detections in these boreholes were noted at 
the interface between silt and sand at 6.5 to 8 feet bgs.  This depth also 
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corresponds to the top of the highest seasonal water fluctuation.  Notable 
detections of volatile compounds were not observed during field 
screening of the soils with the PID at borings GP-11, GP-12, and GP-14.   

Residual free-phase TPH was observed in an isolated sand layer at, or 
immediately above, the first observed groundwater within boring GP-10 
(8 to 9 feet bgs).  Dark hydrocarbon-like staining and a strong petroleum 
odor were also noted in the overlying silt at 5 to 7 feet bgs.  As noted 
above, PID readings at boring GP-10 peaked at the 8- to 9-feet depth 
interval (1,134 ppm).  The underlying silt at 9 feet bgs did not have 
hydrocarbon staining or odor, and the PID readings decreased to 
153 ppm.   

5.1.2 Screening-Level Groundwater Sampling Results 

Laboratory analytical results for screening-level groundwater samples are 
provided in Appendix D and summarized on Table 5-1.  The current 
USEPA Region 9 maximum contaminant levels (MCLs) have been selected 
as the action levels for compounds detected at the site.  If an MCL does 
not exist for a detected compound, the results are compared to the tap 
water PRG (however, both the ANG and NDEP concur that the tap water 
PRGs are used for reference only and are not to be applied as an action 
level criterion for the site). 

TPH-d and TPH-o were not detected in any screening-level groundwater 
samples.  TPH-av and TPH-g were detected in location GP-10 at 120 and 
99 milligrams per liter (mg/L), respectively.  TPH-g was also detected in 
location GP-13 at 2.4 mg/L.  No MCL or PRG has been established for 
TPH.  TPH-av detections in screening-level and monitoring well 
groundwater samples are presented in Figure 5-1. 

Benzene detections in screening-level and monitoring well samples are 
presented in Figure 5-2.  The following analytical results were noted for 
VOCs in screening-level groundwater samples:   

• VOCs benzene, ethylbenzene, xylenes, and MTBE were detected in one 
or more screening-level groundwater samples.   

• Benzene concentrations exceeded the MCL of 5 micrograms per liter 
(µg/L) in GP-10 (20,000 µg/L) and GP-13 (280 µg/L).  Benzene was 
also detected, but below the MCL, in GP-14.     



TABLE 5-1
Selected Organic Compounds Analyzed in Screening-Level Groundwater

ERP Site 7
152nd Airlift Wing, Nevada Air National Guard

Reno, Nevada

Sample ID
Sample 

Date TPH-g TPH-d TPH-av TPH-o MTBE Benzene Toluene
Ethyl-

benzene
m,p-

Xylene
o-

Xylene Total Xylenes

NE NE NE NE 12 (b) 5.0 (a) 1,000 (a) 700 (a) -- 1,400 (b) 10,000 (a)

GP-9-GW-12 10/29/2008 < 500 < 500 < 500 < 500 <1.0 < 1.0 < 1.0 5.8 28 3.9 31.9
GP-10-GW-8.9 10/29/2008 99,000 < 25,000 120,000 *, i, s51, J < 5,000 <100 c 20,000 < 100 c 1,700 6,000 870 6,870
GP-11-GW-11.2 10/30/2008 < 500 < 500 < 500 < 500 <1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
GP-12-GW-10.6 10/30/2008 < 500 < 500 < 500 < 500 <1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
GP-13-GW-7.85 10/29/2008 2,400 < 500 < 500 < 500 <1.0 280 < 1.0 54 210 < 1.0 210
GP-13-GW-7.85-D 10/29/2008 2,200 < 500 < 500 < 500 <1.0 270 < 1.0 51 200 < 1.0 200
GP-14-GW-8.57 10/29/2008 < 500 < 500 < 500 < 500 6.2 2.3 < 1.0 < 1.0 1.5 < 1.0 1.5

Notes and Key:
Concentrations reported in micrograms per liter (µg/L).
Volatile organic compounds analyzed by GC/MS United States Environmental Protection Agency (USEPA) Method SW8260B.
Total petroleum hydrocarbons analyzed by USEPA Method SW8015B.
Bold = Chemical concentration in excess of the laboratory method detection limit.

= Chemical concentration detected is greater than the screening level.

c = Reporting limits were increased due to high concentrations of target analytes.
< = Less than the laboratory reporting limit.
D = Duplicate sample
MCL = USEPA Maximum Contaminant Level
MTBE = Methyl-tert butyl ether
NE = Not established
TPH-g = Gasoline-range petroleum hydrocarbons (C4-C13)
TPH-av = Aviation fuel (jet fuel)-range petroleum hydrocarbons (C9-C22)
TPH-d = Disel-range petroleum hydrocarbons (C13-C22)

ERM Qualifiers: 
J = Estimated detected result

Laboratory Qualifiers: 
i = May include contributions from other products.  Falls largely within the diesel range and is quantitated with TPH-d calibration.
* = Reported concentration may include some lighter-end hydrocarbons.
s51 = surrogate recovery could not be determined due to the presence of co-eluting hydrocarbons.

Action Level

a = EPA Region 9 Maximum Contaminant Level - USEPA Master RSL Summary Table 12 September 2008
b = EPA Region 9 Tap Water Preliminary Remediation Goal (Used for Screening Only ) - USEPA Master RSL Summary Table 12 September 2008

FINAL
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• Ethylbenzene concentrations in GP-10 (1,700 µg/L) exceeded the MCL 
of 700 µg/L.  Ethylbenzene was also detected, below the MCL, in GP-9 
and GP-13.   

• Xylenes were detected in all four on-site temporary wells at 
concentrations below the MCL.  

• No VOCs were detected in the off-site borings.  

The high VOC detections at GP-10 suggest that this groundwater sample 
may have been influenced by drag-down of contaminants from the smear 
zone by the sample tooling.  Site-wide groundwater conditions and the 
extensive prior soil removal actions suggest that these elevated detections 
are limited in extent (ERM, 2009). 

5.1.3 Groundwater Quality Analysis 

Field water quality parameters were collected from the soil borings as part 
of the water sample collection. The final field parameter values collected 
from the temporary wells are presented on Table 5-2.  General 
observations in this data are as follows: 

• Due to the abundance of fines in the formation, it was not possible to 
reduce the turbidity in the screening-level samples to less than 
100 nephelometric turbidity units (NTUs).  Final turbidity readings 
ranged from 209 to 1,394 NTU. 

• Groundwater pH readings were all near neutral (7.0 to 8.0 pH units). 

• Final conductivity readings ranged from 771 to 1,301 micro Siemens 
per centimeter (µS/cm) and did not exhibit a spatial trend in variation. 

• Final DO readings were less than 1 mg/L in the on-site boreholes 
(GP-9, GP-10, GP-13, and GP-14) and were greater than 2 mg/L in the 
off-site boreholes (GP-11 and GP-12). 

• All six boreholes had negative ORP values.   

BOD values were below the detection limit in all sample locations, except 
GP-10, where the BOD value was greater than 60 mg/L (the laboratory 
only reported a minimum value for this sample).  GP-10 also had the 
highest COD (190 mg/L).  COD at the other three on-site boreholes, GP-9, 
GP-13, and GP-14, ranged from 18 to 31 mg/L.  This is consistent with the 



TABLE 5-2
Groundwater Natural Attenuation and Field Parameter Results

Screening-Level Groundwater
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno, Nevada

Oxidation Biological Chemical
Dissolved Reduction  Oxygen  Oxygen 

Date Temperature Conductivity Oxygen Potential Turbidity Demand Demand
Sampled °C pH µs/cm mg/L mV NTU mg/L mg/L

GP-9 10/29/08 21.77 7.05 771 0.81 -49.3 568.0 <4.0 18
GP-10 10/29/08 22.74 7.07 1282 0.39 -453.7 1393.8 >60 * 190
GP-11 10/30/08 20.32 7.48 846 2.11 -57.8 209.0 <4.0 <5.0
GP-12 10/30/08 20.61 7.93 1066 2.93 -53.4 885.2 <4.0 9.1
GP-13 10/29/08 23.27 7.99 877 0.01 -137.2 970.4 <4.0 19
GP-13 (dup) 10/29/08 23.27 7.99 877 0.01 -137.2 970.4 <4.0 26
GP-14 10/29/08 23.44 7.06 1301 0.32 -60.5 224.1 <4.0 31

Key:
-- = data not included due to possible field error
* = Laboratory reported biological oxygen demand as "greater than 60 mg/L".
< = Less than the laboratory reporting limit.
°C = Degrees Celsius
µs/cm = Micro Siemens per centimeter
dup = duplicate sample
mg/L = Milligrams per liter
mV = Millivolts
NS = Not sampled
NTU = Nephelometric Turbidity Units 

Sample 
Location
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observed contaminant distribution and confirms that oxygen continues to 
be a limiting factor to the biological degradation of TPH and VOCs at the 
site. 

5.2 Groundwater Monitoring Well Sampling Results 
  

The following subsections present the groundwater monitoring well 
sampling results for the October 2008 event. 

5.2.1 Water Levels  

Figure 5-3 presents the potentiometric surface for water levels at Site 7 
during the October 2008 event.  Groundwater flow rate was calculated at 
0.0057 feet per foot toward the southeast, consistent with prior 
groundwater flow trends.   

5.2.2 Field-Measured Groundwater Quality Parameters 

Final field parameter values for the samples collected from the permanent 
monitoring wells are presented on Table 5-3.  Field logs are included as 
Appendix C.  General observations regarding stabilized field parameters 
are as follow: 

• Turbidity readings were generally below 10 NTUs, and all turbidity 
readings were below 100 NTUs.   

• pH readings were all near neutral (6.0 to 8.0 pH units).   

• Specific conductance readings ranged from 698 to 1,605 µS/cm, and 
did not exhibit a spatial trend in variation.   

• DO readings were less than 1 mg/L in most wells, and were slightly 
greater than 1 mg/L in two additional wells.   

• ORP measurements ranged from -278.8 to 95.8 millivolts, indicative of 
strongly reducing to slightly oxidizing conditions.  

Monitoring wells T-22 and MW-06 had significantly elevated DO 
concentrations (5.13 and 7.87 mg/L, respectively) relative to saturation 
levels with atmospheric oxygen (generally 9 to 11 mg/L).  Well T-22 had a 
negative ORP value (-195.7 millivolts), which suggests an instrument 
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TABLE 5-3
Groundwater Natural Attenuation and Field Parameter Results

Groundwater Monitoring Wells
October 2005 through October 2008

ERP Site 7
152nd Airlift Wing, Nevada Air National Guard

Reno, Nevada

Biochemical Chemical Oxidation
Oxygen Oxygen Dissolved Reduction

Date Demand Demand Temperature Conductivity Oxygen Potential Turbidity
Sampled mg/L mg/L °C pH µs/cm mg/L mV NTU

EXW-01 10/25/05 22 6.5 18.32 7.33 707 1.0 57.1 -0.5
08/16/06 <6.0 5.4 17.06 7.23 672 0.8 13.2 -1.4
11/16/06 NS NS 17.67 7.54 656 1.1 -12.2 -0.8
02/16/07 NS NS 16.63 7.68 662 --- 42 -0.8
05/17/07 NS NS 16.74 7.31 683 --- 98.8 -0.7
10/27/08 NS NS 19.36 7.37 752 0.14 -13.8 33.4

EXW-02 10/25/05 <2.0 6.4 17.61 7.32 590 0.57 60.6 21.2
08/15/06 <6.0 9.5 19.29 7.22 621 0.88 24.2 0.6
11/17/06 NS NS 18.40 7.73 550 3.02 51.5 0.3
02/16/07 NS NS 16.54 7.81 650 --- 48.5 2.9
05/17/07 NS NS 18.75 7.40 694 --- 144.1 -0.1
10/27/08 NS NS 19.57 7.51 698 0.05 69.2 79.5

EXW-03 10/25/05 <2.0 <5.0 19.18 7.49 719 1.29 69.0 5.4
08/15/06 <6.0 <5.0 18.52 7.42 659 1.28 32.0 -0.9
11/16/06 NS NS 18.71 7.96 662 1.53 244.9 0.4
02/15/07 NS NS 16.06 7.81 645 --- 44.5 -0.2
05/17/07 NS NS 18.10 7.15 683 --- 157.6 -0.4
10/27/08 NS NS 19.95 7.59 724 0.17 59.1 4.6

EXW-04 10/25/05 <2.0 <5.0 19.35 7.51 720 0.98 68.3 0.2
08/16/06 <6.0 <5.0 19.89 7.48 679 1.66 15.9 -1.4
11/17/06 NS NS 20.62 7.76 682 2.14 36.2 -1.0
02/15/07 NS NS 16.87 7.82 654 --- 47.2 -0.3
05/17/07 NS NS 17.19 7.47 662 --- 64.5 -1.0
10/27/08 NS NS 19.76 7.57 739 0.29 18.6 35.4

MW-06 10/25/05 9.0 19 20.45 6.66 1,281 0.30 2.0 5.9
(Dup) 10/25/05 4.0 27 20.45 6.66 1,281 0.30 2.0 5.9

08/15/06 <6.0 23 20.59 9.15 829 17.88 146.8 8.8
(Dup) 08/15/06 <6.0 25 20.59 9.15 829 17.88 146.8 8.8

11/16/06 NS NS 20.19 11.38 690 17.00 130.6 301.0
02/16/07 NS NS 14.40 10.06 524 --- 95.7 147.4
05/16/07 NS NS 16.11 8.81 773 --- 146.9 88.4
10/30/08 NS NS 20.97 7.29 1,098 7.87 82.6 13.0

MW-07 10/26/05 5.0 35 19.99 6.82 1,320 0.41 26.8 2.1
08/16/06 21 95 20.67 6.66 1,804 0.53 -137.3 1.2
11/17/06 NS NS 19.41 7.01 1,098 0.55 -273.4 -0.2
02/16/07 NS NS 14.49 7.48 516 --- -128.2 3.1
05/17/07 NS NS 18.84 6.15 984 --- -83.6 2.0
10/27/08 NS NS 12.39 6.84 1,605 0.25 -127.6 28.8

MW-10 10/28/08 NS NS 16.80 7.02 745 0.09 24.2 2.4
MW-23 10/24/05 <2.0 18 18.58 6.90 1,254 0.32 40.0 0.2

08/16/06 <6.0 14 18.12 6.94 1,093 0.56 52.3 -1.4
11/17/06 NS NS 18.59 7.11 1,183 0.91 -58.2 -0.4
02/15/07 NS NS 15.03 7.16 1,114 --- 60.9 -0.2
05/15/07 NS NS 17.38 5.87 1,277 --- 185.9 -0.7
10/30/08 NS NS 20.58 6.91 1,228 1.10 -99.3 0.6

Monitoring 
Well

FINAL
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TABLE 5-3
Groundwater Natural Attenuation and Field Parameter Results

Groundwater Monitoring Wells
October 2005 through October 2008

ERP Site 7
152nd Airlift Wing, Nevada Air National Guard

Reno, Nevada

Biochemical Chemical Oxidation
Oxygen Oxygen Dissolved Reduction

Date Demand Demand Temperature Conductivity Oxygen Potential Turbidity
Sampled mg/L mg/L °C pH µs/cm mg/L mV NTU

Monitoring 
Well

MW-24R 10/25/05 5.0 20 18.53 6.92 1,276 0.37 57.5 4.2
08/16/06 <6.0 16 18.17 6.93 1,215 0.47 6.3 -0.7
11/16/06 NS NS 19.11 7.47 1,187 1.21 218.9 0.9
02/14/07 NS NS 14.73 7.22 1,084 --- 54.9 3.3
05/17/07 NS NS 17.04 6.33 1,177 --- 127.8 -0.2

MW-25 10/26/05 8.0 64 19.63 6.72 1,327 0.41 -2.2 0.0
08/15/06 6.7 57 19.87 6.66 1,349 1.15 -38.8 -3.6
11/17/06 NS NS 19.88 6.91 841 0.45 -249.6 0.2
02/16/07 NS NS 15.13 7.23 516 --- -62.5 1.4
05/17/07 NS NS 18.25 6.11 803 --- -92.2 -0.2
10/27/08 NS NS 21.79 6.8 1,389 0.36 -155.3 2.1

MW-26 10/27/08 NS NS 21.34 7.19 943 0.06 9.2 3.9
T-5 10/26/05 37 190 17.60 6.66 1,058 0.34 6.5 9.4

08/17/06 30 55 21.72 7.02 714 0.22 -311.3 0.2
11/17/06 NS NS 20.38 7.11 678 0.32 -320.2 0.9
02/16/07 NS NS 16.11 8.01 659 --- -113.5 6.2
05/16/07 NS NS 18.39 6.92 685 --- -275.9 0.6
10/30/08 NS NS 21.15 6.84 717 0.43 -278.8 3.0

T-10 10/30/08 NS NS 20.15 6.99 1,148 2.14 12.7 16.9
T-11 10/24/05 <2.0 11 18.67 6.84 1,223 0.26 37.8 1.1

08/16/06 13 41 17.33 6.85 880 0.52 -184.3 -0.9
11/17/06 NS NS 17.54 7.11 1,134 0.65 -252.6 0.8
02/16/07 NS NS 15.19 7.28 972 --- -27.9 8.0
05/16/07 NS NS 16.03 5.63 1,039 --- -94.1 0.0
10/30/08 NS NS 19.30 6.77 1,167 0.64 -191.5 -0.7

T-12 10/30/08 NS NS 18.62 7.06 993 0.70 -25.2 0.0
T-13 10/24/05 <2.0 <5.0 18.80 7.04 997 0.29 36.9 21.4

08/16/06 <6.0 14 17.20 7.34 864 0.61 50.5 -0.5
11/17/06 NS NS 17.43 7.59 851 1.02 65.3 1.3
02/15/07 NS NS 14.46 7.54 696 --- 64.3 -0.1
05/16/07 NS NS 17.06 6.88 700 --- 56.6 1.5
10/30/08 NS NS 18.85 7.15 771 0.42 -54.1 2.1

T-18 10/26/05 11 72 20.15 6.76 1,275 0.39 3.5 1.2
08/15/06 <6.0 54 20.04 7.10 967 29.66 92.1 3.4
11/16/06 NS NS 19.60 8.81 764 32.13 185.9 19.2
02/15/07 NS NS 13.24 7.25 798 --- 67.6 1.1
05/17/07 NS NS 16.23 7.21 817 --- 95.9 2.0
10/27/08 NS NS 23.06 6.95 1,115 1.12 95.8 4.3

T-21 08/14/06 <6.0 29 26.05 6.92 675 0.51 -196.7 -0.8
11/16/06 NS NS 19.43 6.96 724 0.62 -231.1 -0.2
02/15/07 NS NS 8.83 7.40 623 --- -37.7 1.0
05/18/07 NS NS 16.96 6.85 882 --- -121.8 -0.5
10/27/08 NS NS 22.70 6.72 1,018 0.02 -144.1 32.5

FINAL
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TABLE 5-3
Groundwater Natural Attenuation and Field Parameter Results

Groundwater Monitoring Wells
October 2005 through October 2008

ERP Site 7
152nd Airlift Wing, Nevada Air National Guard

Reno, Nevada

Biochemical Chemical Oxidation
Oxygen Oxygen Dissolved Reduction

Date Demand Demand Temperature Conductivity Oxygen Potential Turbidity
Sampled mg/L mg/L °C pH µs/cm mg/L mV NTU

Monitoring 
Well

T-22 08/14/06 13 37 21.03 7.04 715 0.36 -182.3 0.3
11/16/06 NS NS 20.09 7.34 760 0.36 -102 0.2
02/14/07 NS NS 12.22 7.27 746 --- -71.4 0.1
05/18/07 NS NS 17.64 6.98 808 --- -104.3 -0.6
10/29/08 NS NS 21.10 7.24 810 5.13 -195.7 -1.1

T-23 08/15/06 <6.0 26 25.65 7.83 606 0.49 -51.7 -1.8
11/16/06 NS NS 19.74 7.69 826 0.49 -221.1 0.5
02/14/07 NS NS 11.56 7.57 720 --- -63.5 0.3
05/16/07 NS NS 17.85 7.04 947 --- -99.1 -0.1
10/30/08 NS NS 20.48 6.92 898 0.34 -234.9 -0.8

Key:
-- = data not included due to possible field error
°C = Degrees Celsius
µs/cm = Microsiemens per centimeter
dup = duplicate sample
mg/L = Milligrams per liter
mV = Millivolts
NS = Not sampled

FINAL
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FINAL 
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error, because it would not be commonly expected that strongly reducing 
conditions would not persist in the presence of elevated oxygen 
concentrations.  The condition of the DO membrane was inspected and the 
calibration of the DO probe was confirmed following each of these 
measurements.  Absent an obvious source of instrument or operator error, 
these elevated DO readings suggest continued contribution of oxygen by 
the ORC emplaced in the aquifer in 2006.  

Significant interpretation or speculation about natural attenuation trends 
or the persistence of effects from ORC injections based upon this and prior 
DO data should be balanced with an understanding of the overall level of 
data quality that may be expected from a sensitive field instrument such 
as a membrane DO probe.  ORC is a slow releasing compound that can 
provide molecular oxygen up to concentrations of 40 mg/L or more.  
Therefore, it can be extremely difficult for a field technician to determine if 
a DO probe is producing elevated readings at sites where ORC has been 
applied based upon a damaged membrane, the presence of bubbles or 
other conditions fouling the sensor, or if the probe is correctly reading 
actual site conditions.  DO results should be paired with the field-collected 
redox data and evaluated with knowledge of contaminant distribution 
and trends when drawing conclusions regarding ongoing or future 
potential aerobic or anaerobic natural attenuation that may occur at the 
site. 

5.2.3 Monitoring Well Groundwater Sampling Results 

Analytical results for monitoring well groundwater samples are provided 
in Appendix D and summarized on Table 5-4.  The following subsections 
summarize the laboratory results for each chemical constituent group.   

5.2.3.1 Petroleum Hydrocarbon Analysis Results 

TPH-d and TPH-o were not detected in any groundwater monitoring well.  
TPH-av and TPH-g were detected in wells MW-07, MW-25, T-5, and T-21.  
Detected TPH-av concentrations ranged from 0.54 to 1.9 mg/L. Detected 
TPH-g concentrations ranged from 1.7 to 4.0 mg/L.   

The general distribution of TPH-av and TPH-g in groundwater is 
consistent with the observed distribution of VOCs.  TPH-g was found to 
represent a higher mass fraction than TPH-av in the dissolved plume.  
This is consistent with the known historical release of JP-4, which has a 



TABLE 5-4
Organic Compounds Detected in Groundwater Monitoring Well Samples

March 1998 through October 2008
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno, Nevada

Monitoring Well Date TPH-g TPH-av MTBE Chloroform Benzene Toluene Ethylbenzene Xylenes (total)
NE NE 12 (b) 0.19 (b) 5.0 (a) 1,000 (a) 700 (a) 10,000 (a)

EXW-01 10/25/05 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
08/16/06 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
11/16/06 NA NA NA <1.0 <1.0 <1.0 <1.0 1.2
02/16/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
05/17/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
10/27/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EXW-02 Mar-98 NA NA NA ND NA NA NA NA
Aug-98 NA NA NA ND NA NA NA NA
May-99 NA NA ND ND ND ND ND ND
Nov-99 NA NA ND ND ND ND ND ND
May-00 NA NA ND ND ND ND ND ND
Nov-00 NA NA ND ND ND ND ND ND
Sep-01 NA NA ND ND ND ND ND ND

10/25/05 NA NA 1.4 <1.0 <1.0 <1.0 <1.0 <1.0
08/15/06 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
11/17/06 NA NA NA <1.0 <1.0 <1.0 <1.0 <1.0
02/16/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
05/17/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
10/27/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EXW-03 10/25/05 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
08/15/06 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
11/16/06 NA NA NA <1.0 <1.0 <1.0 <1.0 <1.0
02/15/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
05/17/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
10/27/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

EXW-04 10/25/05 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
08/16/06 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
11/17/06 NA NA NA <1.0 <1.0 <1.0 <1.0 <1.0
02/15/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
05/18/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
10/28/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MW-06 Mar-98 NA NA NA ND 25 ND 20 21
Aug-98 NA NA NA ND 77 ND 2.2 20
May-99 NA NA ND ND 13 ND 6.0 8.0
Nov-99 NA NA ND ND 22 ND 38 100
May-00 NA NA ND ND 11 ND 4.5 8.1
Nov-00 NA NA ND ND 14 ND 4.5 12
Sep-01 NA NA ND ND 4.5 ND ND 2.8
Mar-02 NA NA ND ND 7.8 ND ND 2.1
Oct-02 NA NA ND ND 27 ND 2.1 9.3
Apr-03 NA NA <0.50 ND 49 <0.50 3.9 12
Oct-03 NA NA <1.0 ND 15 <1.0 3.9 12

10/25/05 NA NA <1.0 <1.0 36 <1.0 <1.0 3.7
Dup 10/25/05 NA NA <1.0 <1.0 27 <1.0 <1.0 2.5

08/15/06 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dup 08/15/06 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

11/16/06 NA NA NA <1.0 5.4 <1.0 <1.0 1.7
02/16/07 NA NA <1.0 <1.0 2.2 <1.0 <1.0 <1.0
05/16/07 NA NA <1.0 <1.0 3.9 <1.0 <1.0 <1.0
10/30/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Action Level

FINAL
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TABLE 5-4
Organic Compounds Detected in Groundwater Monitoring Well Samples

March 1998 through October 2008
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno, Nevada

Monitoring Well Date TPH-g TPH-av MTBE Chloroform Benzene Toluene Ethylbenzene Xylenes (total)
NE NE 12 (b) 0.19 (b) 5.0 (a) 1,000 (a) 700 (a) 10,000 (a)Action Level

MW-07 Mar-98 NA NA NA ND 2200 ND ND ND
May-99 NA NA ND ND 200 ND ND 49
Nov-99 NA NA ND ND 790 ND ND 893
May-00 NA NA 19 ND 150 ND ND 49
Nov-00 NA NA 14 ND 26 ND ND 14
Sep-01 NA NA 5.0 ND 200 ND ND 51
Mar-02 NA NA 3.8 ND 130 ND ND 56
Oct-02 NA NA 3.0 ND 9.4 ND ND 5.1
Apr-03 NA NA 5.1 ND 640 <2.5 c <5.0 c 140
Oct-03 NA NA 3.2 ND 580 <2.5 c <5.0 c 300

10/26/05 NA NA 1.7 <2.0 d 180 <1.0 d 20 26
08/16/06 NA NA <2.5 d 17 470 <2.5 d 28 22
11/17/06 NA NA NA <1.0 30 <1.0 3.5 2.2
02/16/07 NA NA <1.0 <2.0 190 <1.0 30 13
05/17/07 NA NA <5.0 d <10 d 290 <5.0 d 27 17
10/27/08 1,800 1,800 i, NJ <1.0 <2.0 e 230 <1.0 3.4 1.9

MW-10 10/28/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MW-23 Mar-98 NA NA NA ND ND ND ND ND

Aug-98 NA NA NA ND ND ND ND ND
May-99 NA NA 130 ND ND ND ND ND
Nov-99 NA NA 140 ND ND ND ND ND
May-00 NA NA 250 ND ND ND ND ND
Nov-00 NA NA 280 ND ND ND ND ND
Sep-01 NA NA 150 ND ND ND ND ND
Mar-02 NA NA 300 ND ND ND ND ND
Oct-02 NA NA 200 ND ND ND ND ND
Apr-03 NA NA 140 ND <0.50 <0.50 <0.50 <0.50
Oct-03 NA NA 190 ND <1.0 <1.0 <1.0 <1.0

10/24/05 NA NA 150 <1.0 <1.0 <1.0 <1.0 <1.0
08/16/06 NA NA 81 <1.0 <1.0 <1.0 <1.0 <1.0
11/17/06 NA NA NA <1.0 <1.0 <1.0 <1.0 <1.0
02/15/07 NA NA 190 <1.0 <1.0 <1.0 <1.0 <1.0
05/16/07 NA NA 130 <2.0 e <1.0 <1.0 <1.0 <1.0
10/30/08 <500 <500 150 <1.0 <1.0 <1.0 <1.0 <1.0

MW-24R Mar-98 NA NA NA ND ND ND ND ND
Aug-98 NA NA NA ND ND ND ND ND
May-99 NA NA ND ND ND ND ND ND
Nov-99 NA NA ND ND ND ND ND ND
May-00 NA NA ND ND ND ND ND ND
Nov-00 NA NA ND ND ND ND ND ND
Sep-01 NA NA ND ND ND ND ND ND
Oct-02 NA NA ND ND ND ND ND ND
Apr-03 NA NA 0.95 ND <0.50 <0.50 <0.50 <0.50
Oct-03 NA NA <1.0 ND <1.0 <1.0 <1.0 <1.0

10/25/05 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
08/16/06 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
11/16/06 NA NA NA <1.0 <1.0 <1.0 <1.0 <1.0
02/14/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
05/17/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

FINAL

5-15



TABLE 5-4
Organic Compounds Detected in Groundwater Monitoring Well Samples

March 1998 through October 2008
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno, Nevada

Monitoring Well Date TPH-g TPH-av MTBE Chloroform Benzene Toluene Ethylbenzene Xylenes (total)
NE NE 12 (b) 0.19 (b) 5.0 (a) 1,000 (a) 700 (a) 10,000 (a)Action Level

MW-25 Mar-98 NA NA NA ND 4,200 ND ND 520
Aug-98 NA NA NA ND 6,200 ND ND 680
May-99 NA NA ND ND 3,700 ND ND 240
Nov-99 NA NA 260 ND 3,700 6.4 25 397.4
May-00 NA NA 72 ND 914 ND ND 78
Nov-00 NA NA 490 ND 10,000 ND ND 320
Sep-01 NA NA 280 ND 4,000 ND ND 98
Mar-02 NA NA 64 ND 1,700 ND 15 ND
Oct-02 NA NA 90 ND 1,800 ND ND ND
Apr-03 NA NA <1.0 ND 98 <1.0 24 3.6
Oct-03 NA NA 250 ND 3,600 <15 c <15 c 48

10/26/05 NA NA 120 <50 d 5,200 <25 d <25 d <25 d
08/15/06 NA NA 49 <30 d 2,200 <15 d <15 d <15 d
11/17/06 NA NA NA <5.0 430 <2.5 3.1 12.5
02/16/07 NA NA 4.0 <5.0 590 <2.5 <2.5 <2.5
05/17/07 NA NA <10 e <20 e 19 <10 e <10 e <10 e
10/27/08 4,000 540 i, NJ 72 <20 d 2,100 <10 d <10 d <10 d

MW-26 10/28/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

T-5 10/26/05 NA NA <20 d <40 d 4,100 41 570 3,500
08/17/06 NA NA 2.8 <3.0 360 <1.5 69 510
11/17/06 NA NA NA <2.0 200 <1.0 60 280
02/16/07 NA NA <1.0 <1.0 45 <1.0 14 39
05/16/07 NA NA 2.3 <3.0 d 340 <1.5 d 36 142
10/30/08 1,800 590 i, NJ 1.8 <3.0 d 310 <1.5 d 45 143

T-10 10/30/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
T-11 10/24/05 NA NA 8.9 <1.0 <1.0 <1.0 <1.0 <1.0

08/16/06 NA NA 37 <30 d 3,300 <15 d 99 82
11/17/06 NA NA NA <1.0 <1.0 <1.0 <1.0 <1.0
02/15/07 NA NA 57 <1.0 4.3 <1.0 <1.0 <1.0
05/16/07 NA NA 53 <40 d 3,800 <20 d 22 200
10/30/08 <500 <500 23 <1.0 <1.0 <1.0 <1.0 <1.0

T-12 10/30/08 <500 <500 1.9 <1.0 <1.0 <1.0 <1.0 <1.0

T-13 10/24/05 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
08/16/06 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
11/17/06 NA NA NA <1.0 <1.0 <1.0 <1.0 <1.0
02/15/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
05/16/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
10/30/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

T-18 10/26/05 NA NA 130 <50 d 9,100 <25 d <25 d 320
08/15/06 NA NA 1.4 <1.0 <1.0 <1.0 <1.0 <1.0
11/16/06 NA NA NA <1.0 <1.0 <1.0 <1.0 <1.0
02/15/07 NA NA 2.8 <1.0 <1.0 <1.0 <1.0 <1.0
05/17/07 NA NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
10/27/08 <500 <500 1.7 <1.0 <1.0 <1.0 <1.0 <1.0

T-21 08/14/06 NA NA 3.5 <1.0 9.5 <1.0 7.6 11
11/16/06 NA NA NA <2.0 140 1.4 47 85

Dup 11/16/06 NA NA NA <2.0 140 2.6 45 84
02/15/07 NA NA 15 <10 620 <5.0 43 5.9
05/18/07 NA NA 20 <2.0 d 1,600 <10 d 270 330
10/27/08 1,700 1,700 i, NJ 5 <1.0 120 <1.0 2.6 14

Dup 10/27/08 1,500 1,900 i, NJ 4.7 <1.0 99 <1.0 2.4 13

FINAL
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TABLE 5-4
Organic Compounds Detected in Groundwater Monitoring Well Samples

March 1998 through October 2008
ERP Site 7

152nd Airlift Wing, Nevada Air National Guard
Reno, Nevada

Monitoring Well Date TPH-g TPH-av MTBE Chloroform Benzene Toluene Ethylbenzene Xylenes (total)
NE NE 12 (b) 0.19 (b) 5.0 (a) 1,000 (a) 700 (a) 10,000 (a)Action Level

T-22 08/14/06 NA NA 20 <10 d 1,300 5.8 300 502
11/16/06 NA NA NA <1.0 47 <1.0 8.3 1.1
02/14/07 NA NA 15 <20 1,700 <10 280 402

Dup 02/14/07 NA NA 15 <20 1,700 <10 280 403
05/18/07 NA NA 4.7 <4.0 d 360 <2.0 d 120 200
10/29/08 <500 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

T-23 08/15/06 NA NA <1.0 <1.0 26 <1.0 5.6 2.4
11/16/06 NA NA NA <1.0 59 <1.0 2.0 1.7
02/14/07 NA NA <5.0 <10 710 <5.0 210 350
05/16/07 NA NA <2.5 d <5.0 d 510 <2.5 d 170 160

Dup 05/16/07 NA NA <2.5 d <5.0 d 480 <2.5 d 150 140
10/30/08 <500 <500 <1.0 2.3 <1.0 <1.0 <1.0 <1.0

  
Notes:
Concentrations reported in micrograms per liter
Bold = Chemical concentration in excess of the laboratory method detection limit.

= Chemical concentration detected is greater than the screening level.

(c) = Reporting limits were increased due to high dilution ratio of target analytes
(d) = Reporting limits were increased due to high concentrations of target analytes.
(e) = Reporting limits were increased due to foaming
< = Less than the laboratory reporting limit.
dup = Duplicate sample
MCL = USEPA Maximum Contaminant Level
MTBE = Methyl tert-butyl ether
NA = Not analyzed
ND = Nondetect
NE = No MCL or PRG established
TPH-av = Aviation fuel (jet fuel)-range petroleum hydrocarbons (C9-C22)
TPH-g = Gasoline-range petroleum hydrocarbons (C4-C13)
USEPA = United States Environmental Protection Agency

Laboratory Qualifiers: 
i = May include contributions from other products.  Falls largely within the diesel range and is quantitated with TPH-d calibration.

ERM Qualifiers: 
NJ = Estimated value

The following compounds were analyzed for, but not detected:
Chloromethane trans-1,2-Dichloroethene Trichloroethene Chlorobenzene
Vinyl Chloride 1,1-Dichloroethane Bromodichloromethane Bromoform
Chloroethane cis-1,2-Dichloroethene cis-1,3-Dichloropropene 1,1,2,2-Tetrachloroethane
Bromomethane 1,2-Dichloroethane traNA-1,3-Dichloropropene 1,3-Dichlorobenzene
Trichlorofluoromethane 1,1,1-Trichloroethane 1,1,2-Trichloroethane 1,4-Dichlorobenzene
1,1-Dichloroethene Carbon Tetrachloride Dibromochloromethane 1,2-Dichlorobenzene
Dichloromethane 1,2-Dichloropropane Tetrachloroethene
Heavy oil-range petroleum hydrocarbons (C22-C40+)
Disel-range petroleum hydrocarbons (C13-C22)

(a) = EPA Region 9 Maximum Contaminant Level - USEPA Master RSL Summary Table 12 September 2008

(b) = EPA Region 9 Tap Water Preliminary Remediation Goal (Used for Screening Only ) - USEPA Master RSL Summary 
Table 12 September 2008

FINAL

5-17



FINAL 
 

5-18 

significantly higher fraction of volatile compounds than the standard used 
for the laboratory analysis of TPH-av.   

5.2.3.2 Volatile Organic Compounds 

Benzene was detected above its MCL of 5 µg/L in four wells during 
October 2008, as follows: 

 
Well ID Concentration (µg/L) 

MW-07 230 
MW-25 2,100 

T-5 310 
T-21 120 

Benzene was not detected in well T-11 in October 2008.  Benzene 
concentrations in this well have varied from nondetect to 3,800 µg/L 
between the current sampling event and October 2005.  

Ethylbenzene and xylenes were detected in three wells (MW-07, T-5, and 
T-21) during October 2008; however, all detected concentrations are below 
the MCLs.  Chloroform was detected in one well (T-23) at 2.3 µg/L, above 
its PRG of 0.19 µg/L (no MCL is available for chloroform).  Toluene was 
not detected. 

MTBE was detected in seven wells (MW-23, MW-25, T-5, T-11, T-12, T-18, 
and T-21).  Three of the detections exceeded the PRG of 12 µg/L for 
MTBE.  No MCL has been established for MTBE.  The source of the MTBE 
is believed to originate from an off-site upgradient location and is not 
related to releases at the Reno ANGB (ERM, 2002).  

5.3 Contaminant Distribution and Trend Evaluation 
  

This section includes a summary of data trends noted during this and 
prior groundwater monitoring events and site investigations conducted at 
ERP Site 7 between October 2005 and October 2008.  Benzene has been 
noted as the primary chemical of concern at the site because it is the 
compound most frequently detected at concentrations greater than the 
MCL in groundwater monitoring wells and in temporary wells.  
Ethylbenzene and xylenes have been infrequently detected at 
concentrations above their MCLs; however, samples with ethylbenzene or 
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xylene concentrations exceeding the MCL also have benzene 
concentrations above the MCL.  Likewise, samples with detections of TPH 
also had benzene detections.   

MTBE concentrations did not correlate with benzene.  MTBE impacts on 
the site have been attributed to an off-site source and do not require 
further consideration in this Report (ERM, 2002). 

5.3.1 Benzene Distribution 

Distribution of benzene detections in October 2008 are provided in 
Figure 5-2.  The current benzene distribution shows that the extent of 
groundwater impacts has been delineated to the east, south, and west of 
the former USTs.  It should be noted that prior sporadic detections south 
of the USTs (T-11) suggest that benzene impacts may periodically extend 
off site.  Benzene impacts were noted in monitoring wells T-5 and GP-13, 
indicating that benzene impacts are not fully bounded northeast of the 
former USTs.  This area has limited accessibility because it is part of the 
active flight apron. 

The highest concentrations of benzene were noted in the screening-level 
groundwater sample collected from GP-10, located southeast of the former 
USTs (south of Excavation B).  This sample is likely biased high as a result 
of significant soil impacts observed immediately above the water table. 
The results of the soil removal action conducted in 2005 suggest that the 
area of residual impacts in soils area GP-10 is limited in extent because 
significant surrounding soils were removed (ERM, 2009).  Benzene was 
also noted to the northeast of the former USTs.   

5.3.2 Benzene Trends over Time 

Analysis of benzene distribution in groundwater monitoring wells over 
time indicates that concentrations have decreased significantly over time 
as a result of the various remediation activities.  Wells MW-06, MW-07, 
MW-25, T-5, T-11, T-18, T-21, T-22, and T-23 contained detectable 
concentrations of benzene during one or more of the six groundwater 
monitoring events conducted between October 2005 and October 2008.  
Benzene concentrations in these nine wells are graphically presented in 
Figure 5-4.  Trends in benzene concentration in these nine wells are 
summarized below:  



0

1

10

100

1,000

10,000

Mar-97 Jul-98 Dec-99 Apr-01 Sep-02 Jan-04 May-05 Oct-06 Feb-08 Jul-09

C
on

ce
nt

ra
tio

n 
(u

g/
L)

MW-06
MW-07
MW-25
USTs Removed
Soil Removal
ORC Inj
MCL (5 ppb)

0

1

10

100

1,000

10,000

May-05 Dec-05 Jul-06 Jan-07 Aug-07 Feb-08 Sep-08 Mar-09

C
on

ce
nt

ra
tio

n 
(u

g/
L)

T-5 T-11 T-18
T-21 T-22 T-23
Soil Removal ORC Inj MCL (5 ppb)

Figure 5-4
Historical Trends in Benzene Concentrations Detected in Groundwater
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• Concentrations of benzene in well MW-25, located downgradient of 
the former USTs, contained benzene at 5,200 µg/L in 2005 (prior to the 
ORC injections).  Benzene concentrations in MW-25 decreased to 
19 µg/L in May 2007, but have since rebounded to 2,100 µg/L.  

• Wells MW-06 and T-18 are located to the east of the former USTs.  Both 
wells historically contained benzene at concentrations above the MCL, 
but did not contain detectable concentrations of benzene during the 
October 2008 sampling event.   

• Well T-5 is located directly north of the former USTs.  Benzene was 
reported at 4,100 µg/L in 2005.  Concentrations during the subsequent 
sampling events have remained at approximately 300 µg/L.  

• Well MW-07, which is located in an area that was treated with ORC, 
had a baseline benzene concentration in 2005 of 180 µg/L, and has 
remained at similar concentrations following the ORC emplacement 
and injections.  

• Wells T-21, T-22, and T-23 were installed within the excavation 
footprint following the completion of the backfill of the excavation in 
2006.  Therefore, pre-soil removal and ORC application benzene 
concentrations are not available for these wells.  T-21 and T-22 are 
located downgradient of the former USTs and T-23 is located cross-
gradient of the former USTs.  Benzene concentrations have decreased 
significantly in these wells to concentrations of 120 µg/L in T-21 and 
nondetect in both T-22 and T-23. 

• Benzene concentration in T-11 notably reduced from 3,800 µg/L in 
May 2007 to nondetect in October 2008.  Of the six groundwater 
monitoring events conducted in 2005 through 2008, benzene 
concentrations have been nondetect for half, detected below the MCL 
for one, and higher than 3,000 µg/L in August 2006 and May 2007.   

The sporadic detection of benzene in T-11 somewhat correlates with 
groundwater elevation.  Prior to the October 2008 sampling event, the 
elevated detections of benzene at well T-11 in August 2006 and May 2007 
corresponded with the two lowest water table measurements.  This trend 
was suggestive of mobilization of contamination from a vadose zone 
source.  The groundwater table in October 2008, however, was lower than 
in May 2007.   
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5.4 Natural Attenuation Trends 
  

Natural attenuation parameters collected in screening-level and 
monitoring well groundwater samples during the October 2008 sampling 
event are presented on Tables 5-2 and 5-3, respectively.   

The trends in DO and ORP data from October 2008 suggest that oxygen 
continues to be the limiting factor to the aerobic degradation of petroleum 
hydrocarbons and associated VOCs. The ORP measurements collected in 
most of the groundwater monitoring wells in October 2008 ranged from 
moderately oxidizing to moderately (or strongly) reducing throughout the 
site.  The negative ORP measurements (indicative of reducing conditions) 
correlate strongly with the detection of BTEX compounds; while the 
positive ORP values correlate with areas with no detected VOCs.   

DO concentrations on site were generally low (less than 1 mg/L) and 
correlated with negative ORP values.  Only four monitoring wells and the 
two off-site boreholes contained DO concentrations greater than 1 mg/L.   

Monitoring wells T-22 and T-23 contained highly reducing conditions in 
October 2008, but no or low VOC concentrations.  These wells contained 
relatively high benzene concentrations during the previous groundwater 
monitoring event in May 2007, indicating persistent biological or chemical 
reducing conditions in the vicinity of these wells.    

The overall trends in the DO and ORP data show low DO and reducing 
conditions in the areas known to be impacted by petroleum hydrocarbons 
and more aerobic and oxidizing conditions in the less contaminated areas, 
including off site.   

BOD and COD were determined in each of the screening-level 
groundwater samples collected in October 2008.  The highest BOD and 
COD values were reported at location GP-10, which had the highest VOC 
concentrations and observed residual smear zone contamination.  High 
BOD at GP-10 is likely caused by the high availability of organic carbon 
for microbial activity, and a subsequently larger pool of microorganisms.   

COD concentrations were higher in the on-site boreholes (18 to 31 mg/L) 
than in the off-site boreholes (nondetect to 9.1 mg/L).  Higher COD 
generally correlates with more highly reducing environments (more 
negative ORP) and indicates higher concentrations of reduced metals and 
organic materials.   
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SECTION 6.0 

 

GROUNDWATER EXTRACTION SYSTEM 
DECOMMISSION 

This section describes the decommissioning of the groundwater remedial 
system performed in October through December 2008 at the Reno ANGB.  
All decommissioning tasks were performed using the procedures 
described in the Work Plan.   

6.1  General Remedial System Decommissioning Approach 
  

Decommissioning of the remedial system included dismantling and/or 
demolishing the system components in place and transporting these 
components off site for recycling, reuse, or disposal.  Activities were 
coordinated with the Nevada ANGB environmental manager and the civil 
engineer to avoid adverse impacts to the ANGB operations.    

Decommissioning activities included removing and de-energizing the 
remedial system electrical components, disconnecting aboveground 
equipment from underground portions of the groundwater 
extraction/injection system, decontaminating all groundwater-impacted 
portions of the remedial system, disposal of organic waste and solid 
waste, and transportation of reusable components of the remedial system 
to an off-site storage facility.   

The equipment and wastes removed from the site as part of the 
decommissioning included:  

• Aboveground conveyance piping and supports; 

• Extraction and transfer pumps and related power sources; 

• The sediment filters and associated wastes; 

• The three 2,000-pound liquid-phase GAC vessels; 

• Approximately 12,000 pounds of used GAC; 
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• An empty, aboveground storage tank used to contain waste oil; 

• The oil-water separator and surge tank; 

• The remedial system control panel and associated wiring; and 

• All other aboveground remedial system-specific components. 

The scope of work did not include removal of the subsurface 
infrastructure installed for this system.  Much of the piping associated 
with the extraction wells in this system was removed as part of the UST 
and soil removal actions performed in 2003 and 2005.  These conduits 
were cut at ground surface and permanently capped with concrete to 
prevent these utilities from becoming conduits for contamination of the 
subsurface.  

Bolts of other supports that were cut from the floor of the building were 
cut as close as possible and filed or ground to eliminate sharp edges or tire 
puncture hazards.  

6.2  General Health and Safety Considerations 
  

All decommissioning activities performed by ERM personnel were 
consistent with ERM’s Site-Specific Health and Safety Plan, provided in the 
Work Plan, and included the following health and safety precautions:  

• Prior to performing any work that could potentially impact the system 
electrical supply, the remedial system was de-energized by a licensed 
electrician. 

• All items weighing more than 50 pounds were lifted by teams of 
personnel or by a licensed forklift driver. 

• Appropriate personal protection equipment, including chemical-
resistant gloves and safety glasses, was donned while handling waste 
materials or other potentially chemical-impacted equipment. 

6.3  Electrical System Modification  
  

Prior to any other activities that could involve the remedial system’s 
electrical wiring, the electrical supply was disconnected and modified to 
permanently de-energize the system.  On 21 October 2008, the electrical 
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system was disconnected by Ron Chiaratti, a licensed electrician from 
Norris Electric.  The electrician found that the base civil engineering 
department had already disconnected the power to the building.  All 
electrical work was performed following lock-out/tag-out procedures.  

The electrical work included the following components: 

• De-energize the system; 

• Disconnection of the remedial system control panel and associated 
electrical circuits; and 

• Restoration of the power connection to the main electrical panel and all 
retained building components (lighting, heating, and auxiliary power). 

6.4  Decontamination 
  

System components that were visibly stained or had contact with 
petroleum-contaminated groundwater were decontaminated prior to 
removal or disposal.  Decontamination was performed by scrubbing 
components with detergent and steam cleaning using a steam and hot 
water pressure washer.  Decontamination was performed within the 
containment pad integrated in the treatment system building.  The wash 
water was transferred from the sump and floor of the containment to 
temporary drums.  The sump and drums were subsequently drained 
using a vacuum truck and the fluids were disposed as petroleum-
contaminated waste water by Reno Drain Oil Service of Sparks, Nevada.   

6.5  Removal and Disposal 
  

To minimize the environmental impact of decommissioning the remedial 
system, ERM determined if system components could be reused or 
recycled.  Reusable equipment was decontaminated on site and 
transported to an off-site storage facility.  The reusable materials included 
the oil-water separator; the GAC vessels; and the operable pumps, valves, 
meters, sensors, and switches.  These materials are now the property of 
ERM and will be reused, as possible, at other sites with petroleum 
hydrocarbon contamination; otherwise, they will be disposed or recycled 
at ERM’s expense. 
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Recyclable materials were segregated into separate bins from non-
recyclable materials.  The recyclable materials included ferrous materials, 
including metal conduit, copper wiring, metal struts, and support 
members.  The non-reusable or recyclable materials included the PVC 
pipe and other plastic materials; and the disposable components, 
including the particulate filters.  

Recyclable and non-recyclable materials were removed by Waste 
Management, Inc.  The GAC vessels, oil-water separator, and assorted 
pumps and switches were placed on a transport truck and driven to 
Sacramento, California, by Taylor Heavy Hauling of Sacramento, 
California.   

6.6  Waste Profiling and Disposal 
  

This subsection describes methods used in profiling and removing 
potentially contaminated wastes. 

Procedures used for the collection of activated carbon samples and 
decontamination water followed Standard Operating Procedures outlined 
in the Air National Guard Investigation Guidance document (ANG, 2005) and 
ERM’s Final Quality Assurance Project Plan, Air National Guard Installation 
Restoration Program (ERM, 1995); and in the Work Plan (ERM, 2008a). 

6.6.1 Profiling and Disposal of Activated Carbon 

On 25 September 2008, one sample was obtained from each of the six bags 
and three vessels of activated carbon for profiling.  Each sample of 
activated carbon was collected using a garden-type, stainless-steel trowel.  
The trowel was decontaminated prior to collecting each sample.  The top 
12 inches of activated carbon was moved aside and a single grab sample 
was collected from each bag or vessel.  Activated carbon samples were 
labeled and transported under chain-of-custody procedure to the carbon 
regeneration contractor.  The GAC was profiled by Siemens Water 
Technologies of Redlands, California (Siemens) as nonhazardous and 
deemed suitable for regeneration and reuse.  

The six bags of GAC were loaded onto a truck and the contents of the 
three treatment vessels were removed by Siemens using a vacuum truck.  
The GAC was transported to an off-site facility for regeneration through 
thermal desorption. 
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6.6.2 Profiling and Disposal of Decontamination Water 

Decontamination water was removed by Reno Drain Oil Service as 
nonhazardous petroleum-contaminated waste.  No profiling of the waste 
was performed based upon extensive operational knowledge of the 
system.  The waste was removed and treated by Reno Drain Oil Service as 
petroleum-impacted water. 
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SECTION 7.0 
 

CONCLUSIONS 

This section provides conclusions on the field investigation and analytical 
results discussed in this Report.  The objectives of the October 2008 field 
investigation were to:  

1) Delineate the distribution and concentrations of the dissolved-phase 
hydrocarbon plume in and around ERP Site 7 at the Reno, Nevada, 
ANGB; and  

2)  Investigate natural attenuation and oxygen demand to support later 
assessment of further remedial alternatives.   

Groundwater flow gradient and direction were found to be consistent 
with prior observations.  Free-phase petroleum hydrocarbons (free 
product) were not noted in any monitoring wells or in any other soil 
sample.  The results of investigation into the anomalous change in the 
survey elevations in 2006 with respect to prior survey data found that the 
survey performed in 2006 referenced an incorrect elevation for the survey 
bench mark.  To address this error, the survey elevation data collected 
following site restoration activities in September 2006 have been corrected.  
This error was applied to the site data universally, and as such, has not 
impacted site-specific data interpretation or conclusions drawn from this 
data.  If future site work requires surveying of elevations, it is 
recommended that all of the reference elevation points for the wells at 
ERP Site 7 be re-surveyed to provide for a complete and accurate survey 
data set. 

Soil screening during investigative activities in October 2008 using visual 
observations and a PID identified an area of residual petroleum 
hydrocarbon impacts in soil at or just above the water table at boring 
GP-10, located between Excavations A and B.  Results of prior soil 
excavations show that this area of observed soil impact is limited in 
extent.  High PID readings were recorded at the water table at two 
additional boring locations (GP-9 and GP-13).  No impacts were observed 
during screening of off-site soils.  

TPH-g was analyzed in addition to TPH-av, TPH-d, and TPH-o range 
hydrocarbons due to observation by the laboratory that the site samples 
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did not match the standard for aviation fuel.  Based upon these results, it 
appears the analysis of TPH-g and TPH-d range hydrocarbons is more 
appropriate than TPH-av and TPH-d for quantification of the   
hydrocarbon impacts in groundwater at the site.  TPH-g should be 
substituted for THP-av analysis as part of future monitoring activities. 

Benzene was noted as the primary chemical of concern in groundwater at 
the site.  It was the compound most frequently detected at concentrations 
greater than the MCL.  Samples with detectable concentrations of TPH or 
ethylbenzene also included benzene concentrations above the MCL.  
Based on analytical data collected in October 2008, impacts have been 
delineated except for northeast of the former USTs.  Temporary borehole 
GP-13 was sited to delineate this area.  However, benzene was detected at 
this location at a concentration greater than the MCL.  Previous 
groundwater monitoring data from well T-11 suggest that benzene 
impacts may periodically extend off site, south of the storm water sewer 
line located along the southern boundary of ERP Site 7.  However, 
benzene was not detected in T-11 in October 2008, nor was benzene 
detected in the two temporary wells installed off site (GP-11 and GP-12).     

Field-collected groundwater quality measurements of DO and ORP 
indicate that oxygen continues to be the limiting factor to the aerobic 
degradation of petroleum impacts at ERP Site 7.  Low DO concentrations 
and negative ORP values were detected throughout the areas of the site 
with identified groundwater impacts, indicating that field conditions are 
generally anaerobic and reducing.  Strongly reducing conditions correlate 
with BTEX detections.   

The remedial system decommissioning and associated waste removal was 
completed successfully. 
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APPENDIX A 

 

BOREHOLE LOGS 
 



WELL-GRADED SAND WITH SILT (SW-SM): gray (10YR5/1), fine sand to fine gravel, 10% fines, well-graded,
subrounded, no odor, dry.  Fill material.

Asphalt

SILT (ML): dark grayish brown (2.5Y4/2), medium plasticity, low toughness, no odor, damp.

POORLY GRADED SAND (SP): reddish black (2.5YR2.5/1), fine sand, poorly graded, rounded, no odor, damp.
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POORLY GRADED SAND (SP): dark yellowish brown (10YR4/4), fine sand, poorly graded, rounded, no odor,
moist.

As above, except moisture increases to saturated at 10.5 feet bgs.

SILT WITH SAND (ML): dark grayish brown (2.5Y4/2), 20% fine sand, non-plastic, low toughness, no odor,
saturated.
Total Depth - 12 feet bgs

SM

4.4

1324
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SW-
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ML

SP

SILTY SAND (SM): reddish black (2.5YR2.5/1), fine sand, 20% fines, poorly graded, rounded, no odor, damp.

SP

ML

MH

Date Started: 10/29/2008
Date Completed: 10/29/2008
Total Depth: 12 feet
Borehole Diameter: 2 inches
Initial Water Level: 6.7 feet bgs
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ELASTIC SILT (MH): dark grayish brown (2.5Y4/2), few black mottles, few very fine root hairs, medium
plasticity, medium toughness, slight organic odor, damp.
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Soil Descriptions and Observations

Project Number: 86300
Project Name: Site 7 Abbreviated Remedial Action
Client Name: Air National Guard
Location: Reno Air National Guard Base, Site 7
Contractor: Gregg Drilling & Testing, Inc. (Martinez, California)
Drilling Method: Direct Push
Logged By: S. DeGrood

LOG OF BOREHOLE: GP-9
ERM

Notes:



WELL-GRADED SAND WITH SILT (SW-SM): gray (10YR5/1), fine sand to fine gravel, 10% fines, well-graded,
subrounded, no odor, dry.  Fill material.

Asphalt

SILT (ML): gray (10YR5/1), gray-green mottles of approximately 1-cm diameter, low plasticity, low toughness
medium-soft, petroleum hydrocarbon odor, damp.

POORLY GRADED SAND (SP): red and gray mottles, fine to medium sand, free product in voids, medium
graded, heavy petroleum hydrocarbon odor.
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POORLY GRADED SAND (SP): dark grayish brown (2.5Y4/2), fine sand, poorly graded, slight petroleum
hydrocarbon odor, wet.

POORLY GRADED SAND (SP): very dark gray (10YR3/1), fine to medium sand, moderately graded, saturated.
Some free product noted, but likely pulled down by drill rod.

SILT (ML): very dark gray (10YR3/1), 10% fine sand, low plasticity, low toughness, saturated.

Total Depth - 16 feet bgs

ML

568

1134

153

94.2

SW-
SM

SP

SILT (ML): very dark gray (2.5Y3/1), 10% fine sand, non-plastic, low toughness, some petroleum hydrocarbon
odor, wet.

SP

ML

ML

Date Started: 10/29/2008
Date Completed: 10/29/2008
Total Depth: 16 feet
Borehole Diameter: 2 inches
Initial Water Level: 8.9 feet bgs
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No recovery, rock in sampling rod.
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Soil Descriptions and Observations

Project Number: 86300
Project Name: Site 7 Abbreviated Remedial Action
Client Name: Air National Guard
Location: Reno Air National Guard Base, Site 7
Contractor: Gregg Drilling & Testing, Inc. (Martinez, California)
Drilling Method: Direct Push
Logged By: S. DeGrood

LOG OF BOREHOLE: GP-10
ERM

Notes:



POORLY GRADED SAND (SP): dark grayish brown (2.5Y4/2), fine sand, poorly graded, saturated.

Asphalt
WELL-GRADED SAND WITH SILT (SW-SM): gray (10YR5/1), fine sand to fine gravel, 10% fines, well-graded,
subrounded, no odor, dry.  Fill material.

SILT (ML): brown (10YR4/3), non-plastic, low toughness, very stiff, no odor, dry.

SILT (ML): grayish brown (2.5Y5/2), 0.5 centimeter mottles of dark greenish gray (Gley1 4/5G), 5% fine sand,
medium plasticity, low toughness, soft, slight humic odor, damp.

POORLY GRADED SAND (SP): dark grayish brown (2.5Y4/2), fine sand, poorly graded, saturated.
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As above, except woody and root hair fragments increase to 5% at 8 feet bgs.
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Total Depth - 16 feet bgs
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SILT WITH SAND (ML): dark yellowish brown (10YR4/4), 15% fine sand, low plasticity, low toughness, medium
soft, saturated.
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Soil Descriptions and Observations

Project Number: 86300
Project Name: Site 7 Abbreviated Remedial Action
Client Name: Air National Guard
Location: Reno Air National Guard Base, Site 7
Contractor: Gregg Drilling & Testing, Inc. (Martinez, California)
Drilling Method: Direct Push
Logged By: S. DeGrood

1 of 1

Date Started: 10/30/2008
Date Completed: 10/30/2008
Total Depth: 16 feet
Borehole Diameter: 2 inches
Initial Water Level: 11.2 feet bgs

101 SW Main Street, Suite 804
Portland, OR 97204
Phone: (503) 488-5282
Fax: (503) 488-5142

LOG OF BOREHOLE: GP-11
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Total Depth - 16 feet bgs

No recovery, rock in sampling rod.

SILT WITH SAND (ML): dark greenish gray (Gley1 4/10Y), 20% fine sand, low plasticity, low toughness, soft,
some organic odor, saturated.  Likely swamp material.

SILT (ML): brown (10YR4/3), non-plastic, low toughness, very stiff, no odor, dry.

As above, except moisture increases to damp at 7 feet bgs.

SILT (ML): brown (10YR4/3), non-plastic, low toughness, soft, no odor, dry.

WELL-GRADED SAND WITH SILT (SW-SM): gray (10YR5/1), fine sand to fine gravel, 10% fines, well-graded,
subrounded, no odor, dry.  Fill material.

ML

SW-
SM

0.0

0.0

0.0

Asphalt

Soil Descriptions and Observations
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Date Started: 10/30/2008
Date Completed: 10/30/2008
Total Depth: 16 feet
Borehole Diameter: 2 inches
Initial Water Level: 10.6 feet bgs

Project Number: 86300
Project Name: Site 7 Abbreviated Remedial Action
Client Name: Air National Guard
Location: Reno Air National Guard Base, Site 7
Contractor: Gregg Drilling & Testing, Inc. (Martinez, California)
Drilling Method: Direct Push
Logged By: S. DeGrood
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101 SW Main Street, Suite 804
Portland, OR 97204
Phone: (503) 488-5282
Fax: (503) 488-5142

Notes:

ERM
LOG OF BOREHOLE: GP-12



2-inch lens of greenish-gray color with strong petroleum hydrocarbon odor.

Asphalt

POORLY GRADED SAND WITH SILT (SP-SM): very dark grayish brown (10YR3/2), 10% silt, some wood
fibers, fine sand with 3% coarse sand, slight petroleum hydrocarbon odor, damp.

WELL-GRADED SAND (SW): reddish gray (2.5YR6/1), fine to coarse sand, well-graded, no odor, dry.
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As above, except color changes to dark brown (10YR3/3) at 10 feet bgs.

WELL-GRADED SAND (SW): very dark grayish brown (10YR3/2), fine to coarse sand, well-graded, no odor,
saturated.

WELL-GRADED SAND (SW): very dark grayish brown (10YR3/2), medium to coarse sand, 5% coarse gravel,
well-graded, no odor, saturated.

Total Depth - 16 feet bgs

WELL-GRADED SAND WITH SILT (SW-SM): gray (10YR5/1), fine sand to fine gravel, 10% fines, well-graded,
subrounded, no odor, dry.  Fill material.
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POORLY GRADED SAND (SP): dark reddish gray (2.5YR4/1), fine sand, poorly graded, no odor, damp.

SP-
SM

Date Started: 10/29/2008
Date Completed: 10/29/2008
Total Depth: 16 feet
Borehole Diameter: 2 inches
Initial Water Level: 7.9 feet bgs

SILT (ML): dark gray (2.5Y4/1), low plasticity, low toughness, stiff, slight petroleum hydrocarbon odor, damp.
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Soil Descriptions and Observations

Project Number: 86300
Project Name: Site 7 Abbreviated Remedial Action
Client Name: Air National Guard
Location: Reno Air National Guard Base, Site 7
Contractor: Gregg Drilling & Testing, Inc. (Martinez, California)
Drilling Method: Direct Push
Logged By: S. DeGrood

LOG OF BOREHOLE: GP-13
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Notes:

101 SW Main Street, Suite 804
Portland, OR 97204
Phone: (503) 488-5282
Fax: (503) 488-5142
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Total Depth - 12 feet bgs

POORLY GRADED SAND (SP): light olive brown (2.5Y4/3), fine to medium sand, moderately graded, no odor,
saturated.

POORLY GRADED SAND (SP): brown (7.5YR4/3), fine sand, silt decreases incrementally from 10% at 10 feet
bgs to 5% at 11.5 feet bgs, some petroleum hydrocarbon odor, saturated.

SILT (ML): very dark gray (10YR3/1), 3% fine sand, some wood fibers, medium plasticity, medium toughness,
stiff, some petroleum hydrocarbon odor, saturated.

As above, except color changes to brown (7.5YR4/3) at 9 feet bgs.

SILT (ML): very dark gray (10YR3/1), 10% fine sand, some wood fibers, medium plasticity, medium toughness,
stiff, some organic odor, moist.

SILT (ML): gray (2.5Y5/1), low plasticity, low toughness, very stiff, no odor, damp.

WELL-GRADED SAND WITH SILT (SW-SM): gray (10YR5/1), fine sand to fine gravel, 10% fines, well-graded,
subrounded, no odor, dry.  Fill material.
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Soil Descriptions and Observations

5

10

15

1 of 1

D
ep

th
 (f

t)

Date Started: 10/29/2008
Date Completed: 10/29/2008
Total Depth: 12 feet
Borehole Diameter: 2 inches
Initial Water Level: 8.6 feet bgs

Project Number: 86300
Project Name: Site 7 Abbreviated Remedial Action
Client Name: Air National Guard
Location: Reno Air National Guard Base, Site 7
Contractor: Gregg Drilling & Testing, Inc. (Martinez, California)
Drilling Method: Direct Push
Logged By: S. DeGrood
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101 SW Main Street, Suite 804
Portland, OR 97204
Phone: (503) 488-5282
Fax: (503) 488-5142

Notes:

ERM
LOG OF BOREHOLE: GP-14
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APPENDIX C 

 

GROUNDWATER SAMPLING LOGS 
 

 

 



Date: 10 30-0 [1 r

., . . ,' ' . . . .. . . . .. Set up time: i 5').. ~ . . . . . . . . . . . . . . . . . ... . .
 

Weather: 610 1/--<1" 1 ""65°;: i?:fdj~it NaiHe: Nevadt{AN¢~ · : · · 
Field Staff: S H f}" IIJ Vlffojt t{Niilit bei; Q039io'L3(::::::: ..... .. .. 

Well # T-5	 Sample ID: 

Location: IRP Site 7 Construction Depth: 14.0 ft. bgs.	 1 3 , 5-D/5 ~ 7 

/ 3 • .s - ;3. 5 "- IdConstruction: 6" PVC/flush Screened Interval: 3.5 - 13.5 ft. bgs. 
Gro undw ater Zone: Shallow Pump Intake Depth: 10 

Purge Start Time : ff;3o 

Discharge Rate: ?0 0 /\j\..~ I ,u..{A.. 

Purge End Time: I ( 1.( C 

Depth to Water: /, "" ('
D 'A J 

Height of Water Column: 

Volume of one casing: 

Time Volume(m/L) Temp. pH EC(lls/cm) D.O.(mg/L) Redox Turbity (ntu) 

J\ 5S t ((\ 0 <J 1, ) ,,\ (, , 1·S '7 2-S D ,';j '~ - ) 4 ) .'0 .~ 

' \ 4 1· 2- { o 0 ? I ' '~f.J c. l {~ "=12. 0 0 ,4 r - 24 l,' S-' 2 , (, 

I P .CJ ') '7-0 0 2 J '~'2, t, ;:;1' 11~~ b , t, 4 -2rg ,~ ) ·8 
I(;:l.; } '; 3D 0 2. I • ;}.<'( b ,79 ~ I i\ o " () -2 b ~ , I 2· '1 
l )4'~ ~~ ..... (J ~J'I =T- t: ,Rs :::r n 0 '(0 -'l l'·,1? 2 ' ~ . 

I c:.-t., \' L I ~ oD 7 11i-: t.. , 1\'-1 =J ( T O , L, ~ - ) N ,g 1 . 0 

Visual ObservationfDTW 

a,»: 
Le. 

It, 

1. 1 

II 

("l 

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE 
VOCs 8260B (includi ng MTBE) ) ~ 40 ml VOA w/ HCL 

17)-{ - -~ CD r ) } ("~=t- ~ \leA 

FILTRATION 
none 

PID readin g wh en well cap opened: 

Disposal method of purge water: 55 Gallon drum storage 

Decontamination procedur e: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATIONS (Well condition, repai rs needed)
 
Purged and sampled with low-flow pump and disposable polyetheylene tubing
 

/~~.A4,p-"~/7l ~/] . 0 ., ~ 5 h~~/l CJil ano;Ji'C)~ 

Sampler Signature(s) : 
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p':i{ij:eti ~ti1ile:.Ne~a4~: 4N/;13 •.. 
P%jtC1/j\f:itji~ bet:cio3fji'di:32::::- ... 

Date: 

Set up time: 

Weather: 

Field Staff: 

lo / ~ o / o 0 
' ~+ / 7'7'(.1 
~'l.\•.A.. L) 1 .~ 

Sfff)/AJ V 

6\r 

Well # T-10 Sample ID: 

Location: IRP Site 7 Construction Depth: 16.0 ft. bgs. 
Construction :_" PVC/flush Screened Interval: 5.5-15.5 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: II ' t .r - ' 

§ :S_ . 

Purge Start Time: 1'1-f ~, ..s 

Discharge Rate: ] C?(::'""" 1-/n1J1 

Purge End Time: / '15 ? 

Depth to Water:
 

Height of Water Column:
 

Volume of one casing:
 

t · ~ 
1 ..I
~ 

, .r: 
d 

I I ' l 

Time Temp. pHVoIume(mfL) D.O.(mgIL) Redox Turbity (ntu) VisualObservation/DTWEqiJs/cm) 
:AD . 'Jj :ALI, C')... 'J.J/4.5 ~g 7 . 03 It .SSI SdO L ei 3d C/P..a/l 

I /..1 ~co J,..J..co .., ;l.o . J? ]., .o C(.I C :J... 1«.s'7.01 c . '7 
) 7' $ 3 ;J.., I ~I -9. L/3 /~ n 7 . 00 1/6 s )..1 ,, 0'-\0·7.1.. " 

I.I 7 . ('I().3 '/C>r'J li b ).... ?...,II/ '1.55 so. 3'/ z.x-!,,' .7 
" /I/1../57 '-/ J,tCJO ;;...,o .. ~ ). • <X'? 19, A.115 6 II 1'r; .r/ ~ 

' ,;,I I I~, 99~tJ J)S 1]...,7i../ 7'C'-r:J 1/1./8 7-- ,,1'-/ I b , ?hS '1 

s:~· 

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B (including MTBE) 5 JJl} 40 ml VOA w/ HCL none 

' )r,P/j-c-'/ r.1V / 5 0 0 .> //0../1..> 

PID reading wh~n well cap opened:
 

Disposal method of purge water: 55 Gallon drum storage
 

Decontamination procedure: Liquinox scrub, ASTM Type II water final rinse.
 

FIELD OBSERVATIONS (Well condition, repairs needed)
 
Purged and sampled with low-flow pump and disposable polyetheylene tubing
 

Sampler Signature(s) :
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...... . ... 
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Date: I {3'" I" t\ .. 

Set up time: 11 12... ·
 
Weath er: (JL'L.~ lj ..~. (; r-

Field Staff: ~}I!J / IV ,,'
 

Well # T-ll Sample ID: 

Location: IRP Site 7 Construction Depth: 16.75 ft. bgs. 
Construction : 2" PVC/flush Screened Interval: 6.25 - 16.25 ft. bgs, 
Groundwater Zone: Shallow Pump Intake Depth: ~ I I 

Purge Start Time : I> I f:, Depth to Water: { • : / L 

Discharge Rate:) OOm i../ m//l Height of Water Column: 

Purge End Tim e: 13.3cJ Volum e of one casing: 

{6·. "I 
(.,.J 
0 ,, ·1' 

:t. 

C (. . 

!J ~ : 
r r ' 

Time VoIume(m/L) Temp. pH EC(~s/cm) D.O.(my'L) Redox Turbity (ntu ) VisualObservationfDTW 

JJ ~Jirf ;iod . J'l ·7Ci 6 ,8 J.])6~ / ./6 - 170 -1 -0'6 ~?e1/J 
1.»)./ 

~ 

3~ .., 19. 57 b. 7 '1 j l6' j o,B;..... - /8o..J.,. -o ,f] ,. I 

1} ?- 3 3Co-o //\ )q , S 3 s.i» JJ6' 3 O,7Cf - I {}; , 7 ~o ~ 8 Jl 

J 37...6 17'5cH:J J J7.lfJ.... h.·77 I I b £1 O.e ? ·-IR7.. '-( <o • 8 1\ 

I ~')..j 5/(rd - IJ9,31 6',77 II cc 0 ··6:3 - /10,) -0 .6' II 

J3 3 d S600 / 9. 30 [ ,71 11 67 0'6 '1 -/ 9/ . S ~CJ .7 

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 

VOCs 8260B (inclu d ing MTBE) S 0') 40 ml VOA w/HCL none 

l',PJI.. t? cf' t.f'JI ~ cW J33/ '3 VO./L5 

PID reading when well cap ope ned:
 

Disposal meth od of purge water: 55 Gallon drum storage
 

Decontam inat ion pro cedure: Liquinox scru b, ASTM Type II water final rinse.
 

FIELD OBSERVATIONS (Well condition, repai rs needed)
 
Purged and sampled with low-flow pump and disposable polyetheylene tubing
 

. { 

Sampler Signature(s) : 

../ 
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i?r(}j~t.t_ J'.l:~tlte; .Nevti4ti: A.1\T(;13. 
Prbj~ct Nitlnbet: .0039.202:..32: .• .. 

Well # T-12 

Location: IRP Site 7 
Construction: _u PVC/flush 
Groundwater Zone: Shallow 

Date: / 6 -)0 ....->'8
 
Set up time: /'1/ -;
 
Weather: Cloll.(!;- .. /" 60 or:
 
Field Staff: 5 Ifn IJ V
 

/ 

Sample ID: 

Construction Depth: 17.5 ft. bgs, 
Screened Interv al: 700-1700 ft. bgs . 
Pump Intake Depth: 17__ I 1-, 

." 

Purge Start Time: 11./ /1 
Discharge Rate:3 C"/O ."'1.!-/.m,,;" 

Purge End Time: 

Depth to Water: 6( "::j 2.. 

Height of Water Column: 

Volume of one casing: 

I"
., ( 

Time Volume(mjL) Temp. pH Visual ObservationjDTWD.O.(my'L) Redox Turbity (ntu)EC(ll s/ cm) 

(../.p.,A/i
 
/"-1;).J
 

JcJOr::! . 1,/5'J '1;J...::t, O,R/8 ,8s 100/ - rr .«! ·7K 
07, / 0 C> .6.','7 - }..I. r;-; 900 ': Itr<J :; CL :J....If? 90 IJ 

~ AJ.., 0 ,3 I ./4 '"J...!? ;...$~>-r:J ~ -> (J~6S7 .0S.s. )l"'/ /00d
0, 0 7.< ~ ;l..5. c () • J-fl-t ':' 0 qr:r 1 0 , 6 5, ~ "100 .x J'7 ~ O'1 

"I cJO::} •/y,) a.: ~;"5 · " (j o n'iq~ A 7()";>/'6A 7d''; 

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B (including MTBE) S jaJ' 40 mI VOA w/ HCL none 

1 P IT' -c(L/; ~A \" /'-1 33 J V~/95 

PID reading when well cap opened:
 

Disposal method of purge wate r: SS Gallon drum storage
 

Decon tamination procedure: Liquinox scru b, ASTM Typ e II water final rinse.
 

FIELD OBSERVAnONS (Well condition, rep airs needed)
 
Purged and sampled with low-flow pump and di sposable polyetheylene tubing
 

, ~ . 

Sampler Signature(s) : 
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Well # T-13 

Date : I~ 
Set up time: I?"l( i f 
Weather: c...,(e\..,~l'-j 
Field Staff: 

Sample ID: 

Location : IRP Site 7 Construction Depth: 16.5 ft. bgs. 
Construction: 2" PVqflush Screened Interval: 6 -16 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: II ,S'" ' 

Purge Start Time: i 3 1.( ('1 

Discharge Rate: 3cJr:://YJ L,,0/'.~ 

Purge End Time: / -yO'l 

Depth to Water: b' f, ) 
Height of Water Column: 

Volume of one casing: 

Time Volume(mfL) Temp. pH EC(j.ls/cm) D.O.(mgIL) Redox Turbity (ntu) Visual ObservationfDTW 

)3 5 Z /0&0 J9 '15 7 , ").. 17j r>ol.-J 1/ ';/ - 7J .. ) ') ..0 Gli!~t/i 
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ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B (including MTBE) S P1 40 mlVOA w/HCL none 

r~;-.; -.0 i 7';P'/l cz,ov' /'-lId 3 l/CI.1> 

PID reading wh en well cap opened: 

Disposal method of purge water: 55 Gallon drum storage 

Decontamination procedure: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATIONS (Well condition, repairs needed)
 
Purged and sampled with low-flow pump and disposable polyetheylene tubing
 

Sampler Signature(s) :
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Date : 10 -)..7-08 
Set up time: I J $ "1/5 
Weather: 'f.Uo~ J 

Field Staff: S/lLl /lJV 

Well # T-18 Sample ID: 

Location: IRP Site 7 Construction Depth: /Lf ,
Construction: 2" PVC/flush Screened Interval: ~ ,
Groundwater Zone: Shallow Pump Intake Depth: /0 

Purge Start Time: I ') 5'-3 

Discharge Rate: 3co i\.--l jtlA~'". 

. Purge End Time: I £jo8 

Depth to Water : S. <t / ./ 

Height of Water Column: 

Volume of one casing: 

Time Volume(mfL) Temp. pH EqlJs/cm) D.O.(my'L) Redox Turbity (ntu) VisualObservation/DTW 

l ~ \R 
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I l, ,, 9. ~ (" c, c V " be. (,; 8c I I l r \ , / 2 (h --.Q !,/ S 1.1 

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B(including MTBE) .> -(3540ml VOA w/HCL none 

Tr H... G.)Lt (D I v) !~(D 3 V<:/.0 

PID reading when well cap opened: 

Disposal method of purge water : 55 Gallon drum storage 

Decontamination procedure: Liquinox scru b, ASTM Type II water final rinse. 

FIELD OBSERVATIONS (Well condition, repairs needed) 
Purged and sampled with low-flow pump and disposable polyetheylene tubing 

... . ..

Sampler Signature(s) : 
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prdfe.t.t N.a ·i~e;. :Ni oaifii 1\1V(;13: 
Proj~tt ivuji~bet:O{)3920i;~2 : " " 

Date: /0 ":;"7 - 6 8 
Set uptime: 1/ 30 

Wea ther: 51.£ I?r.:~ -v 80 o f 

Field Sta ff: sf/A;' .... t/v 

Well # T-21 Sample ID: T ;J-.I 
Location: IRP Site 7 Construction Depth: 14.5 ft. bgs . 
Cons truc tion: 2" PVC/flush Screened Interval : 4 -14 ft. bgs , 
Groundwa ter Zone: Shallow Pump Intake Depth: !O 

Purge Sta rt Time:/ 1.0 t' 

Discha rge Rate:J 5 0 '">'J 1.-./ J7}1i1 

Purge End Time: /.)...:J.-:3 

Depth to Water: 

He ight of Water Column: 

Volume of one cas ing: 

lJ 

Time Volume(mjL) Temp. pH EC(lls/cm) D.O.(mgIL) Redox Turbity (ntu) Visual Ob se rvationjDTW 

/.J-0 8 iooei ~:).. .G3 6 ,70 I OJ.. c> 0 .-;2,..'3 :'JLlJ.( J ; 5 .'1 U<'-'./..l/I 
/:A / I 1...0.00 )..J.. . ef? 0 ,7/ I o ")./ () ,J R - / '-1 r:-. If 7, , ,I 

I ;;"'; tJ "'. 1 tJ ,'3 0 ,2 'J.. . F. ? 7 I ,0 AI 0 .03 - 1'iS' , ~ '1.. 4 .6' ,. ,/ IQ./ JIi C''? l.4alA. ,;" /!/'n 
/;t. 17 v J-/ ' ( 'ff?) ~;J. •.t;9 7)., )n 'AI Q , () J . /,/3 , / ;;..;. '? I I v 

I ;;"J..() 1 S IS (;J :Z:::,. Cll ,, 7 ;;" 1 (1l r/ o 0;1.. - 1'1'). , 7 'i / . t 1/ 

},J.:1,.J 6' ;2.. 0-0 ).. J.... 1(' II . 7 J.... 1 0 l P () ,Q s: - I J.f'i. / ,Lt -5 r, 

AN ALYSES REQUIRED SAMPLE TIME CO NTAINER AMOUNT AND TYPE FILTR ATION 

VOCs 8260B (including MIBE) 5 J3)40 ml VOA w/ HCL --' none 

l,coH --c! Q r~J1 - 4V / ;Z;). 'f 3 //(//15 )<3 1f/7
c0¢/;2(Je., 0 JA A Lj InYJn5jJ 

PID reading wh en well cap opened: 

Disposal meth od of purge water : 55 Gallon drum storage 

Decontamination procedure: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATIONS (Wen condition, repairs needed) . 
Purged and sampled with low-flow pump and di sp osable polyetheylene tubing ;'!.J 
r: /)0 .6.J~-lMk -;. / 13 / O?- 7 () fI -) @.. j.J-o 5 ~6

..-0--. 

r /:v!/c)cyA' ~ J'-:A/-F/1 @ i:J... lJ-.6 100~L 

Sampler Signature(s) : 

I 

350 
3~ 
~ 



( Date: IDf '2 '1t; ~ 
Set up time: 100.6 
Weather: d~c. ...... I lAcu/vp':i'dt~c.t N'anJe~1Vev~tid A.1V<:;B. . 

i!fbj~~t N.i~jii~er:~Q3920i:;~2 •• - Field Staff: 0:; Ii f) 1/\.1 \/ 

Well # T-22 Sample ID: 

Location: IRP Site 7 Construction Depth: 14.5 ft. bgs. 
Construction: 2" PVC/flush Screened Interval: 4 -14 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: 1o , s ' I c

f 
_. 

,f . { 
,0 ") ' <;Depth to Water: 6 , :to Purge Start Time : ~ 0 I)") 'l 0 0 

", . 

6 .- ) 
Height of Water Column:Discharge Rate: ~';o " rv-A.[N>-o'..... \ - 6 

' Q-, ~ 

Volume of one casing: 

D.Q,(myL)Temp. Turbity (ntu) VisualObservationjDTWTime pH RedoxVolume(mfL) EC(J.lsJcm) 
1- . '?[, ~ , )/ - I:}i:, L~7-)10/_4 '1,. '2..6 I t C> U~·'J1' rl " 

l . ;;((, ? 1. 2:2 ":l . ) .f") hI"<r» S?IL - I q<. 0i" ') c. - / ' 0 
('j..,.,-JJf\ ' ,I 1,., r- , 1," /)'].., ., tD 2,'/'/ I , ) t-; .- I, /- k'L ' S-:t . >.h -:..::r l.C . U~2. J " c, 

r,t- \ 10 '14 ~
 

t ,;'\~i'-

I o ,~c. 2. ~,.o 
-,<, <, <,I ~'-.<. 0 \ \ 

--..-,In ~~- <)r'\~) \ 
<, 

(', (.ii' - I , )..... '1, J C '1...1'( n () -I ',le,'.+ . 1 ~u, ~-n \ ~ - ! ,,}- 11 n ,')
 

tI f\ 2.,
l I e I ).. I· 1 2 '81 ~ 

-·IRe .:;: I..,..J;-, ,- [,"1( .1.,) 0 'U ·i..'8, ';'- . 1.. "r <,«9.1 2
- f . ,
 

1I 01
I,,,r '2-1 . '1...?  _/<itf\ ,G<". 4 ' ~Co c. <':\ ~II""i- ,) " 

(j( c,:::J- , L.~(~- ~ n <Lf. I - trt, 1<rtl ~ - / . 1 

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 

VOCs 8260B (including MTBE) )' ,.(3140 ml VOAw / BeL none 

,Prt - ~:;<J:- ( D/ OW') It lJ \ '3 V<0,k 

rID reading wh en well cap opened: 

Disposal method of purge water: 55 Gallon drum storage 

Decontamination procedure: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATrONS (Well condition, repairs needed)
 
Purged and sampled with low-flow pump and disposable polyetheylene tubing
 

~.... (V\.c.l..~t lOlD... d .L !)}. ~ i lA..o ." ilQ ' . Lo. .l ~'b~~ -; cY'- , Y'l.....A...'r- I b l.Ct.. ~~"-'\!.L f'lT tJ 

Ce.-Lh.1-'LI:d:~A "D Q rw:tr.... +~ UJ. bL~ (;tJ. ~ ~,o.:f/ 1 I\J' kU>fl. ( L~ [ ~'z.. ~-u-, tL~( /ulf:.J\ 
HC-- oclty\, d ( I )

Sampler Signature(s) : 'l)')G-<1A Io 1-'1 .' 
( 



Date: to-so-o fi' 
Set up time : I ~O (l 

Pro{ectNaji~e:Nevti([a A.lV¢B.. Weather: Uou.Jjr- ~ 6 r; <Jp ' 
1Jf.:Oj~tt:N.iiJi:i~er:: :dQ3~2Qij2 : : : : : : : Field Staf f: .5HtJ. )J Y 

Well # T-23 Sample ID: 

Location: IRP Site 7 Construc tion Depth: 14.5 ft. bgs. 
Construc tion: 2" PVC/flush Screened Interval: 4 - 14 ft. bgs. 
Groundwater Zone: Sh allow Pump Intake Dep th: )cJ 

Purge Sta rt Time: {6o 1

Dischar ge Rate: >00 ,(....Q I A-J '" 

Purge End Time: ( ( I (' 

Depth to Water:0/ /..1J.-... 

Height of Water Column: 

Volume of one cas ing: 

..
 

Time 
l 601' 
1t. 0 q 
I G({ 
r ~ l 2 
II (\ 

-h ~ 

Volumetm/L) 

'S 0 ° 
!l- 6 ,,0 
; , '1.-" a 
~"l. 2 o 0 
. ,~ "1 C O 
~ () ' 

Temp. 
.I~ ,ul 
') , . t ~ 

2 0 ,4 
) _o ,l. 
r.. .t I< 

pH 

Eo ·9 f ' 
£,1':<, 
(; < e, '), 
/: a ~ 
f.. . 'cj"l

EC(lJs/ cm ) 

(79 g 
p q It 

R 1' 
'8 "t( 
R9 

D.O.(mgIL) Redox 
, , r::: <., - ? L"L' q

", (,v 12.2, +
" I "8 1- 7. ~ ·2 ' B 
6 r 2, .-:; - '1- 7,4 ·2
A , <; It - ,)~4 '1 

Turbity (ntu) 

o I -S 
- o r (. 

' -0 ,C 
, - 0 :7-
- ~ .. d 

Visual ObservationjD'IW 

Ct UCA 

l.\ 

'( 

ANALYSES REQUIRED 
VOCs 8260B (including MT BE) 

rPH - .( '>It- CD/ a:.vj 

SAMPLE TIME 

I Gl:} 

CO NTAINER AMOUNT AND TYPE 

~ -(3)'1'0 ml VOA w/ HCL 

'3 \} rJ A-

FILTRATION 
none 

PID reading whe n well cap op ened : 

Disp osal method of purge water: 55 Gallon drum storage 

Decontamination procedure: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATIONS (Well con dition, repairs needed) 
Purged and sampled with low-flow pump and di sposable polyetheylene tubing 

L0 cLtc-: ~'\.\ ' \,Lcc L L t.:-~ -llJLo-..'I... \;\~ (, \tb--...·'l"'QZ;./\ 
\ ' L\ ~o... ~'V.t.-

Sampler Signature(s) : 



. . . " .. . ,, ' . . ' 

, " . . . . " . . " . :« « -: -: .:->:- >., '," 

p':rdjett:lja,o;s:,1ve:vti4tiA.lj¢i3 
ff6j~(;t :N:itjii.~et: : :d039.2i1ij2 : : : : : : 

Date: IO'}o,.o 8 
Set up time: 1 0 L'2-- o f 
Weather: U CI'-1J/ -v65 
Field Staff: 5 ItIJ ,U.v 

Well # MW-06 Sample ID: 

Location: IRP Site 7 Construction Depth: 16.0 ft. bgs. /'"I. 5 - .s. r '7 :. 
Construction: 2" PVC/flush Screened Interval: 4.5 -14.5 ft. bgs. I '-I . .s .. 1-/ .s ': 10 
Groundwater Zone: Shallow Pump Intake Depth: -/0 

Purge Start Tim e: /1 G"} '1 I J&'-J (1 

Discharge Rate: ~'D D /I/\.l /I\...~ A 

Purge End Time: I (, 33 ' 

Depth to Water: S:_:AS 

Height of Water CoIUITU1: 

Volume of on e casing: 

Time 

I b2'1 
/r; Q, \ 
/, ~ 3 
IGoS\' 

IG <' "1
1 '>6~ ~<.J 
-" '> I" 

It. <:;" 2

!{f''i 
1$/6)(; 

Volume(mfL) 

1 Co b 

'1- ( 00 

'2..'-1-0 0 

?> ;<)0 
~ C::\ o tc' 

t., C" 0 

) -1 00 

) 'J () 71 

~ 5 0 (} 

Temp. 

21 I'>:, 1 
? 1 ' )3 

2...1·)'(\ 

u .ct: 
'l. i, l/ l
2.0 . '13 

2" /7-1 
'LuI (f, 

'2DtCn-

pH Eq,..ls/cm) 

I " 14 3 ?2....2

/0 • L~ c;- '1, '

!" ,(8 5'2.S-
q,l( -:j- )-e., 1

'1 , t ',l +08 
61~ T 8+~ 

i' '-6~ 101 T 
'r , j~- 108'1' 

1-. Let It·Q 8 

D.O .(mgIL) Redox 

'S .1'2 - I f :t'·6 
i.( • ~( -T:j ) , 2.

4"00 _ Ib{, I ~' 

(, '1(, - I c:, ~ 
'1 , ~ <'\ -? ~ ' l 
(5 1'3 'i:/ - 0 ' L 

;; c Lr, ~ ~ ' J.... 

E' , ( 0 -:'( '1\, 3 

1- '6"1 ~)... (. 
.. 

Turbity (ntu) 

2!f1l( 

S o r? 

2 .s1 · 1. 
~-t . 'l
4,{3. 

'2..8 . ( 

n c ( 

11 ,(., 
(S. CJ 

VisualObservationfDTW 

lL~.xJ\ 
l ( 

' ( 

et 

\,( 

~ ,,< 

( , 

y 

v 

r-., 

ANALYSES REOUIRED 
VOCs 8260B (including MTBE) 

Trio.{ -e }l.t- (l) I o-.v ') 

SAMPLE TIME 

/ 0 ("8 

CONTAINER AMOUNT AND TYPE 

'~~ 4 0 m I VO A w/ HCL 

~ \.) 0 ,\' 

FILTRATION 
none 

PID reading wh en well cap opened: 

Disposal method of purge water: 55 Gallon drum storage 

Decontamination procedure: Liquinox scrub, ASTM Type II water final rinse, 

FIELD OBSERVATIONS (Well condition, repairs needed) $. 71?-r'-jf' ;-;Z0 . ~/ :;1' ?'a-7. c> 9n-lT/.I~ 
Purged and sampled with low-flow pump and disposable polyetheylene tubing 

~ 4/:~£--.c;> 6,,/(1-0/ 35) , 

CJtf '1 057 z: '7. 7 3~/'L~!t-((y-l~)~ ~ t":;~ ' 1) o 
1)() I'--4-h~.\ f y.., ~' hul.

Sampler Signature(s) : 'j 

,5 S ~ 

,(, ; . 



Date: /0 ·;.;,-oe 
Set up time: iC 'l...0 
Weather: ,f. c/()IJ41,f'i(}N"ct:KJ"ani e:: :Ne~1i4clA.iV¢J3 . 

P:f.oj~ct:Nujitber:. :~639-20i:;$2 : ..:: Field Staff: ~hiJ. N it 

Well # MW-07 Sample ID: 

Locat ion : IRP Site 7 

Construction: 2" PVC/flush 

Groundwater Zone: Shallow 

Pu rge Star t Time : Ili 1q ) Iti:S 1 

Discharge Rate : 3OfJ .n: L7";1?)~ 

Purge End Time: I t. LJ 2..

/6' 
16' 
/t 

/0 

)6 

Construction Depth: 

Screened Interval: 

Pump Intake Depth: 

14.5 ft. bgs. 

4 -14 ft. bgs. 

'80 

Depth to Water: S. 3-6 

i'i- ( 
-

'?I, 

I' , 

Height of Water Column: 

Volume of one casing: 

Time Volume(mfL) Temp. pH EC(j.ls/cm) D.O.(my'L) Redox Turbity (ntu) Visual ObservationfDTW 
'.[~ ~ ~ .JJI /' <J r ,.... I ~. . " J - B14LK 6V-Ud,s1c.;/t'<! ~ ~~.r~.... '~<.J ,rl' 'J v ' ·v 'V., v 0./., v< 7 . ./ 

JJj3 tIfJ/ 1$(>(/ 5''''J ;;../,'-// 6 hi " 1 7tJl-j O J 'fA -JjS .7 :27·3 U e/.L/J~?k/.L) ) '.5 1 -., ./ 

!d3S A,-/C>-O ~ ;;·,} .1./3 I\£ R"( 16' 77 0 .3/ - ;:J.)... I 30 ·7 II 

f;JiJ 7 )OCXJ 'AJ .lj J.. 6 J8l-f I c!;i-1 0 ·3/ "/)·,).. 7 3;Z .O I J 

1."/3 1 3{'~ J-} ..'10 ,C.RLf f. C:J6 o "J...8 ,../ ;0. (, ;JO, J.... /I 

.,. 
"J.. l .. 31 h.Jr4 ten o " .. M /).7.1 30 ,l.( ts . Wli ! ssoo , .r-"'/ 

JG" 'i:J-. '-)S Od lJ...Yj 6.8 4 760$ 0 .·7-5 ·- 1).. 7.0 ::z..8,/3 1\ 

1'\
l ' l , 

; ~ 1 

111
- . 

. ," ,f' '.,. 
" 

, 
ANALYSES REQUIRED SAMpLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B(including MTBE) }.j);;i;j oS @) 40 ml VOA w/HCL none 

/ /l11 ~ 0/ ~ 7"".#hi-~V ..3 YO~ 
/~ij 3 

PID reading when well cap opened : 

Disp osal method of purge water: 55 Gallon drum storage 

Decontamination procedure: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATIONS (Well condition, rep airs needed)
 
Purged and sampled with low-flow pump and disposable polyetheylene tubing
 

ocL:n , 

Sampler Signature(s) : 



.~l.}lY1:;Fi~ IdNotes. :::::::::::::

PH'iect Na'ti1e:'Neva4a.A.N¢13: 
p}:oj~tt1'lii jiiber. :00 39:j:02. ;32 : : : : : 

Well # MW-10 

Location: IRP Site 7 

Const ruction: _ " PVC/flush 
Groundwater Zone: Shallow 

Date : IJl L'B ( ,,~ 

Set uptime: ot S- 3 
Weather: U~~ 
Field Staff: { ~ /) IIJv 

Sample ID: 

Construction Depth: 16.0 ft. bgs. 
Screened Interval : 3-13 ft. bgs. 
Pump Intake Depth: IQ I 

" 
I ~ 
(. L

"r',
~ . 
I, , 

' < , ' 

Purge Start Time: 01D '\ 

Discharge Rate: '3 DO ,.,-..t ( Iv-i ;-

Purge End Time: D12.-9 

Depth to Water: 6· sT 

Height of Water Column: 

. Volume of one casing: 

Time Temp.Volume(mfL) pH D.O .(mgIL) Redo x Turbity (ntu) Visual ObservationfDTWEC(lJs/cm) 

,(-., r. I. ~, 'l..o , /':}- C () . ~.''4 ? L.0 '111 I.' · <7 1 c( 't'<." / , ' 

oq , q '[ , <J ciCr(.") I " ", s-4·, I+- «(.. n . / l 1. . 9 
(,.r. , 9 <j1/ . -, ':j '~ ':r », (. ((. '1 \ / 4 c; ':r' ;:).",., 

') t .,,..., 1 , 'L\ <-t , £...<;?-. i\", 1 L 'I.. '1 2R " I7I . cJ0 C 01 
1/ .. <} 'il O '~ ') , 4 ~ , 6t, ,,~", C'f L"- 14/l ' , 0 tIt"Lt. 

' [. f u ii e, (. ~ j "":) . ... (" 1,. 7 ) -:r ) 1- . 'L-:t of t>~ 
<-, j ~ ') I G, R L. <,.~ q ) Q -;j , o 'l  'L Lr L «" r .C]'( / " 

ANA LYSES REOUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 82606 (indud ing MTBE) :;- ~) 40 ml VOA w /HCL none 

TPJ-\ - ~ ~U: (D, (}...v ) o q '~ l '3 \j O/\ I .~ 

PID reading wh en well cap ope ned:
 

Disposal meth od of purge water: 55 Gallon drum storage
 

Decontamination pro cedure: Liquinox scru b, ASTM Type II water final rinse.
 

FIELD OBSERVATIONS (Well condition, repairs needed)
 
Purged and sampled with low-flow pump and di sposable polyetheylene tubing
 

Sampler Signature(s) : 



Date: t0/ sol, (j 

Set up time: I "AI 
Weather: c.J,ou-d.lf / ev--(; \ 'p:rer/ect Na:itie;N~v~ ,({a AN9$ ' 

P:toj~ci: Nitiitbet:()03920i:.32:::::.: Field Staff: ~ H P/ tV V 

Well # MW-23 Sample ID: 

Location: IRP Site 7 Construction Depth: 18.0 ft. bgs. 
Construction: 2" PVC/flush Screened Interval: 5 - 15 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: ( J' 

Purge Start Time: , ')...2.+ I Il-'}T' 
~ 

Discharge Rate: '500J-,-t r)..u.A 
Purge End Time: t 2!.1: ~ (t ~ "rAl 

Depth to Water: 1-'og 

Height of Water Column: 

Volume of one casing: 

(j 

· 7 " 
. ( '1' I... . ? 

'7 
I 

1 ( , I 

t , 

Time Volume(mfL) 

1L<L. I {'t}<', 

{ 7-:>(; 2 / o u 

[ ~ / :f-D o 

/l.J, o ,;0 0 
»s: ?> 9vo 

f-Mlr'  4 f oo 
1~/ ~lb 

Temp. 

Zs» ·f-1 

1..0 • <"l 
'} ..., , 1<) 

2 1 ~ , <J 

J " I "'I ' ~ 
'7..n r ,-,,< 

pH 

b r 'l'~ 

c.tt { 
G I (e( 
{; .\ 

(, ( If')_ 

(~ ,(1I 

EC{lls/cm) 

[2..(,c> 

r Llrf 

( 2-?> 
(L 'L l 

I 2.-'t 0 

J L ~ 

D.O.(mgIL) Redox 

I,trt, Jr ,< 
( r l o CC r L 

/ I ( l - it 2.. , G 

Ir(Z - II L 

II ~ _ Cl g , l 

( l - 'tc ' '3 

Turbity (ntu) 

- - 0 r ~ 

-0 , G 

- <:) r ~/-

- 0 r\ 

( ( L 
(') • G 

Visual Observation/DTW 

('-~l) . 
l( 

II 

1..\ 

~ , 

q 

C 
c 
J 

ANALYSES REOUIRED 
VOCs 8260B (including MTBE) 

TfH -ud ( \)/ (.,-1/) 

SAMPLE TIME 

I~o '2.

CONTAINER AMOUNT AND TYPE 
)"..(3) 40 ml VOA w/HCL 

?, V OJlr 

FILTRATION 
none 

PID reading when well cap open ed:
 

Disposal method of purge water: 55 Gallon drum storage
 

Decontamination proc edure: Liquinox scrub, ASTM Type II water final rinse,
 

FIELD OBSERVATIONS (Well condi tion, repairs needed) 
j J: _Purged and sampled with low-flow pump and disposable polyetheylene tubing 

Sampler Signature(s) : 



... ... . . . . . . . . . . . . . . . . . .
...... . . . . . . .
 

p':t&jii:Ct·NahJe~ :N~vit4~AN(;jj ' .: 
lii:'oj~ct N:it;it~er:{)()392iii:.$2 ••• •.: .. 

Well # MW-24R 

Date: 10 f l.-BI08 

Set up time : 

Weath er: CtocJ-. .v :}o 
Field Staff: ~. HOD /IV I \J 

Sample ID: 

Location: IRP Site 7 Construction Depth: 16.0 ft. bgs. 
Construction: 2" PVC/flush Screened Interval: 4.5 - 14.0 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: 

Purge Start Time : 

Discharge Rate: 

Purge End Time: 

Depth to Water:
 

Height of Water Column:
 

Volume of one casing:
 

Time Volume(mfL) Temp. pH EC(I-Is/cm) D.O.(mgIL) Redox Turbity (ntu) Visual Observation/DTW 

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B (including MTBE) >:(3) 40 ml VOA w/HCL none 

Tf }1- tx.l- ( 0 , ~VV ') No! 5AMlI-f oVoA-

PID reading when well cap opened: 

Disposal method of purge water: 55 Gallon drum storage 

Decontamination procedure: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATIONS (Well condition, rep airs need ed)
 
Purged and sampled with low-flow pump and disposable polyetheylene tubing
 

Do ··(Vt d b i " it; 11. Ach '~J ~' I
f ~G1 - 4 

Uf\o.b) LL ~D Lcle---tL (t~ L ~iJ cYt.-O-IJ 'G\ 
Sampler Signature(s) : 



. 1 

ERJ\if;; ::Fi~ld1:-J·(jfes : : : : : : : : : : ::: : : 
:.:- :.:.:.:.:.:. :.:.:.:.:.:.:.:.:.:.:.:.:.: .:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:

pro/eet iJ:a :ii ~ ~~.Ne~d4~ : A.NG.8 .' :. 
j/f.oi~{;i: ~lilliibet; :d039iO~;~2 : : · · · · · · · 

Date: /0 .:).. 7-()8 
Set up time: j 5 '-13 
Weather: C/Ou<~ ~ 6's or 
Field Staff: S.ij,b?iiiV 

Well # MW-25 Sample ID: -I@! /}Ju J- 2.5 
Location: IRP Site 7 Construction Depth: 14.5 ft. bgs. 
Construction: 2" PVC/flush Screened Interval: 3 -13 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: ? ~ 

Purge StartTime: I )'S-t>
 

Discharge Rate: '"3 Ob '''--{/1,~'1\
 

I bo s ~ Purge End Tim e: 

Depth to Water: S. 301-. 
Height of Water Column: 

Volume of one casing: 

Time Volume(mfL) Temp. pH EC(/ls/cm) D.O.(mgIL) Redox Turbity (ntu) VisuaIObservationfDTW 

1('"" ) ) l rOO J-2..· 8 ~ b ' ~}h ( ~ C. 1'\ Of i ( R -l {,~ , i. (~ c ~l ~ . h ' rI 

I ~ - \+ 1.1()f\ 2) ,7-S- (;, "":I-R / 3( '1 o ( 3r. - I.n : i- LI . I " 
rrS' '? ') ~l" A v -,re b' l-f. r 2. ' .J-( O-(il - I D · l 3 ,0 

'( 

I L o I 2 ~t"J 0 '2.. 2... · 3 i. Lffi I ~ ~ o o , s'3 -{ct.,. (, 2 1 
) 

( ~ 

'be ') '~ 1 o 0 2 L-o/., r.: , ~ 1 ?, 8 ~ 0 ,3 - (5") '-. ! '3. c l \ 

Ic..h C Lf r O~ 2 \t i-'\ G. A I ~ o\ f\ I OS G - fn-,3 'L. , I II 

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B (including MTBE) S -p> 40 ml VOA w/HCL none 

(flf.· t d~ ( 17 I c\.'J) (GoD ~ V A 

PID reading wh en well cap opened: 

Disposal method of purge water: 55 Gallon drum storage 

Decontamination procedure: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATrONS (Well condition, repairs needed)
 
Purged and sampled with low-flow pump and di sposable polyetheylene tubing
 

j;~.6~ Uk'~ ~5/~/~ //::./< 077 Ol(.~'dtz..-- t<.J~ rp-/)1.gV/!}r ~~ uPJ/ 
S;C/>?v2-~~O .517',tJ'£/ , 

Sampler Signature(s) : 

-~~
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p;r&/r/ct Naitte:"Nevilati:l\l\fGB 
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Well # MW-26 

Date: lo( 2.2 (0 [:) 
Set up time: 1/3£ 
Weather: Glll..c\./\ I '.-.../'1 0 

Field Staff: ~ !-ip/ /\) V 

Sample ID: 

Location: IRP Site 7 Construction Depth: Unknown I~ ,SS 
Con struction : _" PVC/flush Screened Interv al: Unknown .( 
Groundwater Zone: Shallow Pump Intake Depth: \. '3 I 

Purge Start Time: ) 1st: 

Discharge Rate: 5eo f\'\. \ )IV../I'
Purge End Time : I 'L .,0 

Depth to Water : 6-/~ 

T o{of. L""'--f'..... II, ·n-
Height of Wat er Column: 

Volum e of one cas ing: 

Time Volume(mfL) Temp. .pH EC(/Jsjcm) D.O.(mgIL) Redox Turbity (ntu) Visual ObservationfDTW 

lin:, 
j / n 

I C OA 

~ ro 0 
<) 1,2 -::t 
?- I ' J \ 

7- .n, 
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(00 1. 
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I I · 5 
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I£, I ";., 
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·IW /1IJO ') -:tn O 1 / , ~ \ 1 . ( (.. rs: I r. / (1 \I,{. IG, ~ L. 
( t n 'l 2i..oo 7-1,<'2 ""::/ ,1/ e i. r. 1'\ ,,0 11 .£' IL. 'L ~ , 

(Joi j '7 « (I ·e 2.1' "2, ~ l ,/ ;;: ','<"/ fl, 0 ~ I} , r sr1, I 

(I" (, 
1/ ,,~ 

/, Cc 1) 

(. /(>0 

'7 I ' '2,) 

i.i> » 
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t ·( 'f' 
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'1L,r 

r t 0-:;' 

" , ~, C 

1I . ~r 

(0' ! , 

c. ~ 

t., 't 
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1\ 

nt: ~-: 1. ,.. l'> , /,<l. '=1 .n 91., 2. r ,6C. CJ '1_ '~~ "t ' l -

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B (including MTBE) 5'- r (3") 40 ml VOA wjHCL non e 

'TPf+- '(.:d' ( D1 o.N ) 
)2.1'2... .. 

?::;. VoA 

PID reading when well cap opened:
 

Disp osal meth od of purge water: 55 Gallon drum storage
 

Decontaminat ion procedure: Liquinox scrub, ASTM Type II water final rinse.
 

FIELD OBSERVAnONS (Well condition, repairs needed)
 
Purged and sampled with low-flow pump and disposable polyetheylene tubing
 

Sampler Signature(s) : 
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jjNJiict:ljam.e;:Ne:~ii(jt{A.N."(;J3: : : : : : : ; : ; : : : ; : ; : : : : : : ; : : : 
i(f:bj~ctNitjit~et:' :d039-2i1ij2:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Well # EXW-Ol 

Date: '0 \L 1-10 & .
 
Set up time: I ~ I 0
 

Wea ther : c.l.t..DJ,. . ............ 8Cl C
 

Field Staff: <HD / UV \J .
 

Sample ID: £xw-ol 
Location: IRP Site 7 Construction Depth: 25.0 ft. bgs. 
Constru ction: 6" PVC/flush Screened Interv al: 9 -19 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: [4 

Pur ge Start Time: \ ., \ 6 

Discharge Rate: ~o,-") M-tI v..1A 

Purge End Time: /333 

Depth to Water : ~- . t; 5"" 

Height of Water Column: 

Volume of one casing: 

Temp. pH Redox Turbity (ntu) Visual ObservationfDTW 

12, 2-2, 

Time D.O.(mgIL)Volume(m/L) EC(lls/ cm) 

20 ' 10 o Irs'"+ 6(.,1-.lJ L (6 , .... J.. , 

A ID D 

o r LI S-oO - IR. R 
--:).,. l;(e-, .1 1 7- GI - I I')o I ~ ·s u' '' 'L\ '.6 

lu ,11 .<.cl(9 .-=t f i}9 ~ / ~ . ~1 '7 7"1 n / 7'+"- 1-0 0 

LB.~o . ') z,1'2., 'L'1 I~ . (, 1 1-:;-b1·~ :\ I2.. 2." 0 - 14 " 
i s- ~/q 14 '12, 9 0 0 "1 .~l? S ~ . ~·1~ ~ I - I '--i . / II6 "n 

/ 2, 2, '2, o I (I, tI4 (-00 1 )L -1Z,. f{ .~ 2. . ~l~ . .~ b "i .<, '1

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 826013 (including MT13E) C 0l 40 mI VOA w/ HCL none 

l ~, .r 
.J , 

TP}\ - EAt- .( j) ) o.v '> 3 \: <:JA !-.' . J~ c. l. 

PID reading when well cap ope ned : 

Disposal method of pu rge water: 55 Gallon drum storage 

Decontamination proced ure: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATIONS (Well condition, repairs needed)
 
Purged and sampled with low-flow pump and disposable polyetheylene tubing
 



·ERM~Fi~td:Nates . · · · : · : : · . · 
. . . . ... . . . 

Ptojiic(lja'tiiej:Ne:vada,A:Nc;E 
J!taj~ct Nitiitb~riqQ3.~20Z:,~2 ..'.. 

Date: 10 ~:A. 7 - ob?
 
Set up time: {) 0 0
 

Weather: ~ cJo ~Ub ...... 70°F
 
Field Staff: $JlIJ. ,tV1/
 

Well # EXW-02 Sample ID: 

Location: IRP Site 7 Construction Depth: 25.0 ft. bgs. 
Construc tion: 6" PVC/flush Screened Interva l: 9 -19 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: / '-1 ' 

Purge Star t Time : r \ G {  Depth to Water : s.s.'i 
Discharge Rate: '~ CJ 0 N-UNo--I...~ Height of Water Column: 

Purge End Time: i s ;;... Lj Volume of one cas ing: 

Time VoIume(mfL) Temp, pH EC(lJs/cm) D.O.(myL) Redox Turbity (ntu) 

1\ I L 1) 0 0 2 " , , ;;< ~, ~'1 ('1'1-  0, o b v. .« 22- , \ 

I su; 9 / ",0 l 'l ,q {, ·::J- I ... C :) '1 L ('" f) ~ .+fl. R Il-, (\ 
Inl. '2-.""1u (\ /q . jl,,:.t '::;- ,L,L ')VG 0 , 04 ', C 2 ' +,1
I t- I ~ 7, 'l, o a 1't, } 2. "7. ( ,~ ~ o -::} n. c, L1 ~-[, 'y 'L 2_' L1 

I)' 2 ", '3.r t 0" I<> ":) ,~r G; 1:, 6 ' a ~ =:] L( , 9 t. ' j I }, 

1\2- 2 (,.\ (j~ I If c.i -:t. l, '7( (; r- c , c, Lt 1S (" 2 · ~ 

I <;?L C;- ' Io 0 \9. ~- {- 7. \ / 61 8 O' OJ £C1 ' ~ , ·<i (s- ' I r 

Visual ObservationjDTW 

( I " "

,\ ~. 

11 

II 

I I 

/I 
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ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE 
VOCs 8260B (includi ng MTBE) S ~40 m l VOAw /HCL 

I fH~ >Jt( (~, WJ) 
Ir- ;L~ 

5 U"A-j 

FILTRATION 
none 

PID reading wh en well cap opened: 

Disposal method of purge wa ter: 55 Gallon drum storage 

Decontamination p rocedure: Liquinox scrub, ASTM Type II water final rinse. 

FIELD OBSERVATIONS (Well cond ition, repairs needed)
 
Purged and sampled with low-flow pump and disposable poIyetheyIene tubing
 

Sampler Signature(s) :
 

~~~
 



P:rdJi"ct:f:Ja'ttJe: Nev~d~ i\N¢i3' 
i>j;oj~~£N.itl11ber:(/03.9:20i:. $2 · . · .. 

Date: / 0 -;t, 7-0 EJ 
Set up time: /5-'~ 0 
Weather: f t , C/oue!f) ,.. 75 v P 
Field Staff: 5 Ha IVY 

Well # EXW-03 .Sample ID: 

Locat ion: IRP Site 7 Construc tion Depth: 25.0 ft. bgs. 
Cons truc tion: 6" PVC/flush Screened Interval: 9 - 19 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: I Ll 

Purge Start Time: t 4~ .5 
Discharge Rate: J(>0 ,'\..<--) j.'\A.\'-" . 

Pur ge End Time : I 'i '-I B 

Depth to Water: 6.66 
Height of Water Column: 

Volume of one casing: J 

Time Volume(m/L) Temp. pH EC(lJs/cm) D.O.(mgIL) Red ox Turbity (ntu) Visual ObservationfDTW 

14?& .. I C D r") i. I, 01 -:/- ' h/" i-~ 2, 0 / 40 4 1 , 4 2 ,ocr ~J-Lj)L~ 

14Lj 0 2.. ' 00 2 0 , :) -:1- • f." 2 '.:J~ (., oi2,1 $'s · ~ 2 ,2 . } 

}L, c; 2-- :2.-1-0 0 ;1 n , L I 1 'b 7-?, '2 O, LLt 5,'6 r 2, 2 , 3. 
It.. L.y '< 2. 0 0 2.0 1 t. 1 1 , (., + 2..6 o I 2.- \ £'8· l 1 S:- ,2

Ic.,lfb 3 '1 £1c 2-0 , 0":( -:/·.cr i'l-b ode.. ~-~, '1 [('0 
IL, l; ;'\ '-t ('.0C /1, ~C -:;. . \ 1~ 1 2~ o , ( 1 s'ee, I 'i,6 ~ 

ANALYSES REQUIRED SAMPLETlME CONT AINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B (includ ing MTBE) 

TP H" , o d :- CD, Clv) /150 
S W 40 m 1VOA w/HCL 

3 V Cl~ . 

none 

PID reading when well cap opened :
 

Disposal method of purge water: 55 Gallon drum storage
 

Decontam inat ion procedure: Liquinox scru b, ASTM Type II water final rinse.
 

FIELD OBSERVATIONS (Well condition, repairs needed)
 
Purged and sampled with low-flow pump and disposable pol yetheylene tubing
 

Sampler Signature(s) :
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p:i;o{eCt.N)rttte~· :Ne~tida : AN¢13 : : : 
· i!}.oj~ct: iltujltber: dQ39:20Z:j2: -.:::: 

Date: jO/ )..8'ID8 . 
Set up time: 110 b 
Weather: Leo...oJ> I .r--/ ::jv 

Field Staff : AJ VIs, HD 

Well # EXW-04 Sample ID: 

Location: IRP Site 7 Construction Depth: 25.0 ft. bgs. 
Construction: 6" PVC/flush Screened Interval: 9 -19 ft. bgs. 
Groundwater Zone: Shallow Pump Intake Depth: 14 ( 

Purge Start Tim e:JI /O'
 

Dischar ge Rate: s.o o ,~.\.~ I,\-,-,/.
 

Purge End Time: I I L"t-


Depth to Water: 6 .-1.-(, . 

Height of Water Column: 

Volume of one casing: 

Time Volumetm/l.) Te mp. pH Redox Turbity (ntu) Visual Ob servationjDTWEC(!Js/cm) D.O.(mYL) 

lI r:t 1£,4 0 ' S·'t?_o .'0 SC<¥lttL...1 ~L<\ ~/J1- ·.r<r "3 t. . 0 11- , ?>' S-o o 
I I 

,. '? i.c :1 ' r-::t'U l"> D /1 ,0"1II Ie, ~ S' '1('JI 1G -=14 L 

o I .~(\~=i .s-=l )y,, \ <.{"Ll--v o 1 9 , K~U L / 2, 2· 8=f4t 
2S-, ~11 ,'go qI ( ? .; '=i· ,R clf S4 S1-.S'l 2. n o 74n 

,

SG.q rt 2 <; :t .)"1 'U"L( ,"·l'2, C;- 0" r-, r 'S \/1' .. X +'-i tl 
{ < (};. <;4 $'"'00 o ~ ) "t'1/ '}1 'l -Z'r Yi · 7C s\:41- '51

. .. 

ANALYSES REQUIRED SAMPLE TIME CONTAINER AMOUNT AND TYPE FILTRATION 
VOCs 8260B (including MTBE) 5"-(31'10 rnl VOA w/HCL none 

TPI-!- x-t CD I ~v '> ll 'l-\ ~ VD'+

PID reading when well cap opened:
 

Disposal method of purge water : 55 Gallon drum storage
 

Decontamination procedure: Liquinox scrub, ASTM Type II water final ri nse.
 

FIELD OBSERVATIONS (Well cond ition, rep airs needed )
 
Purged and sampled with low-flow pump and di sposable polyetheylene tubing
 

Sampler Signature(s) : 
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ERM E-1 RENO ANGB/0086300.41–3/17/09 

APPENDIX E — QUALITY ASSURANCE/QUALITY CONTROL DATA REVIEW AND 
VALIDATION 

Analytical data are the basis for evaluating the environmental conditions 
at the Reno Air National Guard Base (Reno ANGB).  It is essential that the 
data are accurate and reflect actual conditions. 

To ensure data quality was acceptable for decision-making purposes, 
ERM-West, Inc. (ERM) reviewed laboratory analytical results for the Reno 
ANGB groundwater samples collected in October 2008.  The objective of 
the data review was to identify limitations on the use of the data and 
results that should not be used for decision-making purposes.  The quality 
of the data was assessed and any necessary qualifiers were applied 
following the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program National Functional Guidelines for Organic Data 
Review, October 1999 and USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review, October 2004.   

ERM reviewed Alpha Analytical data packages 08102942, 08103051 and 
08103102 for compliance with the following Level II quality 
assurance/quality control (QA/QC) project and method-prescribed 
criteria: 

• Holding Time and Sample Preservation:  The period of time 
between collection of the sample and preparation/analysis of the 
sample.  Analyses performed for this project have method-prescribed 
holding times as well as temperature and chemical preservation 
requirements. 

• Blank Samples:  The preparation and analysis of reagent 
(contaminant-free) water.  Blank samples for this investigation 
included method blanks, trip blanks, field blanks, and equipment 
rinsate blanks.  Detections in a blank sample indicate laboratory 
and/or transportation or field contamination. 

• Spike Samples:  The preparation and analysis of an environmental 
sample or a sample of reagent water spiked with target compounds at 
known concentrations.  The results of the blank spike analysis 
measure laboratory accuracy, and results from the environmental 
sample spike measure potential interference from the matrix. 
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ERM E-2 RENO ANGB/0086300.41–3/17/09 

• Surrogate Spikes:  The addition of compounds similar to target 
compounds of interest that are added to sample aliquots for organic 
analysis.  Surrogate spikes measure possible interference from the 
sample matrix for the analysis of target compounds. 

• Duplicate Samples:  The preparation and analysis of an additional 
aliquot of the sample.  The results from duplicate analysis measure 
potential heterogeneity of contaminants in the sample. 

Potential USEPA data qualifiers used during the review process are as 
follows: 

U (Nondetected):  The analyte was reported as detected by the 
laboratory, but the reported concentrations should be considered 
nondetected at the concentration of the validated result. 

J (Estimated):  The analyte was positively identified and the associated 
numerical value is the approximate concentration of the analyte in the 
sample. 

N (Tentative identification):  The analysis indicated the presence of an 
analyte for which there was presumptive evidence to make only a 
tentative identification. 

NJ (Estimated tentative identification):  The analysis indicated the 
presence of an analyte that was tentatively identified and the 
associated numerical value represents its approximate concentration. 

UJ (Estimated, nondetected):  The analyte was not detected above the 
reported sample quantitation limit; however, the reported 
quantitation limit was approximate and may or may not have 
represented the actual limit of quantitation necessary to accurately 
and precisely measure the analyte in the sample. 

R (Rejected):  The sample results were rejected due to serious 
deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte could not be 
verified. 

No sample results were rejected.  All of the data are acceptable as 
qualified, and can be used for decision-making purposes.  The following 
discussion addresses each of the QA/QC components listed above and the 
results for each of the components. 
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HOLDING TIME AND PRESERVATION 

The USEPA has established a maximum sample holding time for each 
analysis.  The USEPA has also established chemical and temperature 
preservation requirements for those analyses that may be subject to 
chemical degradation.  Holding times and sample temperatures extending 
beyond the USEPA maximum or samples that are not properly preserved 
can negatively affect sample integrity (e.g., loss of volatile compounds, 
biodegradation) and are qualified depending on the severity of the 
exceedence and compounds of concern.   

ERM has reviewed the analytical results for the Reno ANGB groundwater 
monitoring event for compliance with the method-prescribed preparation 
and analysis holding times as well as preservation requirements.  All of 
the sample preparation and analysis holding times were met.  All of the 
sample shipments arrived at the laboratory within the temperature 
requirements of 2 – 6 degrees Celsius (°C).   

BLANK SAMPLES 

A blank sample consists of contaminant-free reagent water and is 
prepared and analyzed in the same manner as the samples.  The purpose 
of a blank sample is to determine the presence and magnitude of possible 
contamination resulting from laboratory, shipping, or other sample-
handling activities.  If target compounds are detected in a blank sample, 
then all associated data must be carefully evaluated to determine whether 
those results have been similarly impacted, or the blank problem is an 
isolated occurrence not representative of other data. 

The three types of blank samples analyzed with the Reno ANGB 
groundwater monitoring event were method blanks and trip blanks.  
These blank samples are described below. 

• Method blanks were prepared by the laboratory by taking an aliquot 
of reagent water through all preparation and analysis steps.  A 
method blank was prepared and analyzed with each batch of 
environmental samples.  Method blanks are evaluated for potential 
laboratory-related contamination of project samples. 

• Trip blanks were prepared by the laboratory by filling a vial with an 
aliquot of reagent water and sealing it with a Teflon-lined lid.  Trip 
blanks are evaluated for potential volatile compound contamination 
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of samples during collection and transportation to the laboratory.  
The trip blanks travel from the laboratory to the field with the empty 
sample containers and return to the laboratory with the filled 
containers. 

The method blank and trip blank sample results were nondetected for 
each of the target analytes.  None of the data were qualified based on 
blank results. 

SPIKE SAMPLES 

A spike sample is a QC sample that is prepared and analyzed by the 
laboratory to demonstrate proper analysis, detection, and quantification of 
target compounds.  A spike sample result is assessed by its percent 
recovery, which is reported as the amount of the compound detected 
divided by the amount spiked into the sample.  The percent recovery is 
then compared to an established limit range.  The two types of spike 
samples analyzed with the project samples were matrix spikes (MS) and 
blank spikes. 

MS samples consist of an aliquot of an environmental sample that is 
spiked with known concentrations of a subset of target compounds.  A 
matrix spike duplicate (MSD) sample is a second spiked sample prepared 
and analyzed with the MS sample.  MS samples are used to monitor 
potential interference from the sample matrix for target compounds.  A 
low MS recovery may indicate low-biased sample results; a high MS 
recovery may indicate high-biased sample results. 

Blank spike samples, which are commonly referred to as laboratory 
control samples (LCS), consist of an aliquot of reagent water spiked with 
known concentrations of target compounds.  The LCS sample monitors 
laboratory accuracy without the bias of a sample matrix.  LCS recoveries 
outside of acceptable limits may indicate poor laboratory accuracy. 

The LCS results were within control limits.  Four MS recoveries were out 
of control limits for various compounds; however, since the sample data 
could be verified by an associated LCS recovery, or the spike sample was 
prepared using a non-client sample, none of the data were qualified as a 
result of the MS outliers.  The MS/MSD results that did not meet control 
criteria are shown in Table E-1. 
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SURROGATE SPIKES 

A surrogate spike is used to assess interference from the sample matrix 
during the analysis.  Surrogate spike results are assessed by %R, based on 
the concentration of surrogate in the sample divided by the known 
amount of surrogate added to the sample aliquot. 

The surrogate recoveries were compared to the laboratory-generated 
limits of acceptance with one exception.  The laboratory noted that the 
surrogate recovery for one sample analyzed for total extractable 
petroleum hydrocarbons (TPH-E) was above laboratory acceptance limits.  
The detected compound for this analysis, jet fuel range organics (JFRO), 
was qualified as estimated (J).  The outlying surrogate recovery is shown 
in Table E-2. 

FIELD DUPLICATE SAMPLES 

A field duplicate sample is a second aliquot of a sample that is collected, 
prepared, and analyzed in the same manner as the primary sample.  Field 
duplicate sample analysis is performed to measure the precision of the 
method and to assess possible matrix heterogeneity.  A relative percent 
difference (RPD) is calculated for detected field duplicate results.   

Although field duplicates are useful for evaluating sample homogeneity, 
the USEPA has not established control criteria for field duplicate samples; 
therefore sample data are not qualified in the basis of field duplicate 
imprecision.  In addition, RPDs calculated using concentrations less than 
five times the reporting limit do not accurately represent precision due to 
inherent variability in low level detections.   

For the Reno ANGB groundwater monitoring event, two field duplicate 
pairs were collected and submitted for analysis.  ERM calculated an RPD 
for each of the reported detections in the sample pairs.    The RPDs were 
all less than 25 percent, thus indicating sample homogeneity.  The results 
are summarized in Table E-3. 
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TPH EVALUATION 

The laboratory noted that detected results for JFRO in  six samples may 
include contributions from other hydrocarbons.  ERM qualified the 
affected samples as tentatively identified and estimated (NJ) as shown in 
Table E-4. 

OVERALL ASSESSMENT 

No data required rejection.  All of the data, including qualified data, can 
be used for decision-making purposes; however, the limitations indicated 
by the applied qualifiers should be considered when using the data.  The 
quality of the data generated during the groundwater monitoring event is 
acceptable for the preparation of technically defensible documents. 
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TABLE E-2

Surrogate Recovery Results out of Acceptable Limits
Groundwater Monitoring Samples

Reno Air National Guard
Reno, Nevada

Lab Recovery Limit ERM
Package Sample ID Method Surrogate (%) (%) Qualifier

08103051 GP-10-GW-8.9 TPH-E Nonane NR 46-148 J

Data packages reviewed: 08102942, 08103051, 08103102

Key:
TPH-E = Total petroleum hydrocarbons - extractable (includes jet fuel, diesel, and motor oil)
J = Estimated detected result
NR = Value not reported; laboratory noted recovery above acceptance limits
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