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1.0 Introduction
This Closure Decision Document describes the rationale for the proposed closure of Solid 
Waste Management Unit (SWMU) Hawthorne Army Ammunition Plant (HWAAP) J03, 
Building 70 Diesel Fuel Leak, hereafter referred to as SWMU J03, at Hawthorne Army Depot 
(HWAD), Hawthorne, Nevada (Figure 1).  

A Final Corrective Action Plan (CAP) was prepared for SWMU J03 (CH2M HILL, 2007) and 
approved by the Nevada Division of Environmental Protection (NDEP) on October 12, 2007 
(NDEP, 2007). The Final CAP stated that the remedy is in place for SWMU J03, and 
recommended additional site characterization be performed to confirm that only low levels 
of total petroleum hydrocarbons (TPH) exist at the site and that the site is ready for closure. 
The additional site characterization activities have been completed, the presence of free 
product remains at less than 0.5 inches in all wells, and the site is ready for closure. The 
following paragraphs provide a brief overview of the site history, physical setting, 
investigation history, summary of the additional site characterization activities, conclusions, 
and decommissioning activities completed at the site. Additional background information is 
provided in the Final CAP for SWMU J03 (CH2M HILL, 2007). 

2.0 Site History 
SWMU J03 is located near the west corner of the central magazine area of HWAD, 
approximately 2 miles east of the U.S. 95 gate near Building 70 (Figure 2). In the early 1940s, 
two 100,000-gallon aboveground storage tanks (ASTs) were installed at SWMU J03 to 
provide diesel fuel to boilers at Building 70 (USAEHA, 1988). Releases of fuel from the 
piping connecting the two ASTs, or related piping, were reported in 1991 during an 
inspection. 

3.0 Physical Setting 
The site is presented in detail on Figure 2. With the exception of its proximity to the paved 
road just to the west and northwest, the site is in a relatively remote area of HWAD. A 
bioventing system and one downgradient groundwater quality monitoring well still operate 
onsite, but no other structures remain. The site is covered with sparsely vegetated earth.  

In July 1997, the depth to groundwater in the downgradient monitoring well was measured 
at 200 feet below ground surface (bgs), but no other instances of this depth were noted. 
Depth to groundwater at the site has consistently ranged from approximately 104 to 128 feet 
bgs. The most recent groundwater levels, measured in February 2009, indicate that 
groundwater at the site is between 103.99 and 105.00 feet bgs. Given the basewide 
groundwater flow pattern, the groundwater flow at the site is estimated to be toward the 
northwest (Secor, 2005). 

Soil beneath the backfilled excavations consists of sands, silts, and sandy silts.  

Water supply well #7 (currently used as a non-potable water source because the water 
quality is inadequate for use as a potable water source) is 1.2 miles to the north 
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(sidegradient to groundwater flow) and water supply well #1 (infrequently used as a 
potable water source for HWAD) is 2.9 miles to the northwest (sidegradient to groundwater 
flow) (Figure 1).  

4.0 Investigation History 
During an inspection conducted in 1991, a diesel release was discovered and reported at J03 
from piping connecting the two ASTs (Secor, 2005). For an undetermined period of time 
from the 1940s to 1991, an unknown quantity of diesel fuel was released at this site. In 1991, 
the piping and approximately 34,000 cubic yards of soil between the two ASTs were 
removed to 35 feet bgs. Approximately 250 cubic yards of the impacted excavated soil were 
stockpiled onsite and later used for backfill; however, the disposition of the remaining 
33,750 cubic yards of impacted excavated soil is not known. The ASTs were removed from 
the site along with surrounding soil in 1997. Approximately 500 cubic yards of soil from the 
AST excavation were used to backfill the main excavation, but disposition of the remaining 
excavated soil is unknown. 

By 1994, erosion and sloughing reduced the depth of the pit to 25 feet bgs, prohibiting 
collection of soil samples at the floor of the excavation. However, after removing exposed 
and weathered soils from near the sidewalls of the excavation, sidewall soil samples (SS01 
through SS08) were collected at approximately 15 to 25 feet bgs. Two additional sidewall 
samples (BG70-SS01-2-S and BG70-SS02-2-S) were collected from an observed stained area at 
approximately 15 feet bgs. To define the vertical extent of soil contamination, subsurface soil 
samples were collected from hollow-stem auger soil borings SB01 through SB09. To 
investigate the potential for groundwater contamination, hydropunch groundwater samples 
were collected from SB07, SB08, and SB09; SB08 was completed as groundwater monitoring 
well BLDG70MW01.  

The excavation was backfilled with a mixture of woodchips and stockpiled contaminated 
soils from 12 leaking underground storage tank (LUST) sites (Tetra Tech, 1998). Vertical air 
injection wells were installed to passively remediate the impacted soil beneath the 
excavation. The active bioremediation system was converted to a passive system after the 
2-month pilot test. Results from the pilot test were used to estimate the time necessary to 
complete remediation in the shallow and deep soils. Remediation in the shallow soils was 
calculated to be 0.4 years, while remediation in the deep soils was estimated at 7.5 years 
(Tetra Tech, 1998). The passive bioremediation system was decommissioned in March 2009 
at the direction of NDEP as stated in the Final Closure Report/Decision Document approval 
letter dated December 12, 2008. 

5.0 Additional Site Characterization Activities 
Additional site characterization activities were performed at SWMU J03 from September 20 
through December 5, 2007. Geoprobe push sampling was performed at boring J03-SB1 in 
September to a depth of 46 feet bgs where refusal was encountered. Sample collection at 
boring J03-SB1 was resumed and completed in November using a rotosonic drilling rig. 
Nine borings (J03-SB1, J03-SB2, J03-SB3, J03-SB4, J03-SB5, J03-SB6, J03-SB7, J03-SB8, and J03-
SB9) were advanced using rotosonic drilling technology at the locations shown on Figure 2. 



DEN/ES112006001.DOC 3

Continuous soil cores were collected at each location from ground surface to the total depth 
of the boring. Each soil core was observed for visual staining and field-screened using a 
photoionization detector (PID) and flame ionization detector (FID). At least one soil sample 
was collected at every 10-foot interval and directly above groundwater (if groundwater was 
reached) based upon PID and FID measurements and visual observations. Each soil sample 
was submitted to TestAmerica, Inc. (formerly Severn Trent Laboratories, Inc.) in Denver, 
Colorado, for TPH-diesel, TPH-gasoline, and TPH-motor oil analyses.  

Borings J03-SB1 through J03-SB3 and J03-SB5 were completed as temporary groundwater 
gauging wells. All of the temporary gauging wells were designed to intersect groundwater 
and were installed using 2-inch-diameter Schedule 40 polyvinyl chloride (PVC) well risers 
and 10-foot, flush-threaded, 10-slot PVC well screen sections. Annular materials such as a 
filter pack and a bentonite seal were not installed. Depth to water was measured 12 hours 
following installation using an interface probe. Product was not detected in any of the 
temporary gauging wells. All temporary wells were abandoned according to Nevada 
regulations following soil sampling and/or groundwater gauging activities. 

On November 27-28, 2007, borings J03-SB4 and J03-SB6 were advanced and completed as 
permanent gauging wells. Boring J03-SB4 was selected as a monitoring well to represent the 
most downgradient extent of contamination at J03. Boring J03-SB6 was selected as a 
monitoring well to represent a well within the former source area for SWMU J03. Both 
borings were observed for visual staining and field screened from ground surface to 
groundwater using PID and FID instruments. Both borings were completed by installing 
2-inch-diameter Schedule 40 PVC well risers and 10-foot, flush-threaded, 10-slot PVC well 
screen sections. Following installation, water level measurements were collected at each 
boring using an interface probe.  

Borings J03-SB7 through J03-SB9 were advanced to the base of a former excavation or 10 feet 
past evidence of contamination. Boring J03-SB9 was advanced to 76 feet bgs, 16 feet past the 
last evidence of contamination. Boring J03-SB7 had no evidence of contamination 
throughout the entire boring but was advanced to 75 feet bgs for verification. J03-SB8 was 
advanced to 107 feet bgs, 12 feet past the last evidence of contamination. All borings were 
abandoned following sampling activities.  

In December 2006, free product was measured at 3.8 inches in BLDG70MW01, but remained 
under 0.5 inches from February 2007 to April 2008. At the request of NDEP, wells 
BLDG70MW01, J03-SB4, and J03-SB6 were gauged for the presence of free product on 
February 4, 2009. Well BLDG70MW01 observed 0.04 feet (0.48 inches) of free product during 
the February 2009 gauging event; although this product was at a thickness of less than 0.50 
inches, it was removed on April 7, 2009, during a subsequent site visit to HWAD when the 
product was measured at a thickness of 0.44 inches. Wells J03-SB4 and J03-SB6 were 
monitored for free product in January, February, March, and April 2008, and none was 
detected. In addition, no free product was observed in these two wells during the gauging 
event completed on February 4, 2009. As a result, groundwater samples were collected and 
submitted for volatile organic compound (VOC) analysis by U.S. Environmental Protection 
Agency (USEPA) Method 8260B as directed by NDEP. 
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6.0 Additional Site Characterization Results 
Soil lithology and field screening results are summarized on the boring logs (Appendix A) 
and cross sections (Figures 3 and 4). The soil samples collected at SWMU J03 exhibited 
visual staining and petroleum odors. The two highest FID readings at SWMU J03 were 
1,804 parts per million (ppm) from boring J03-SB2 at 66.5 to 68 feet bgs, and 1,063 ppm from 
J03-SB8 at 44 to 45 feet bgs. Elevated FID readings were not detected at the groundwater 
table. Visual staining was only noted in boring J03-SB1 at 36 to 38 feet bgs.  

Temporary wells J03-SB1 through J03-SB3 and J03-SB5 were gauged following installation 
activities and allowed to stabilize before abandoning. Soil samples were collected 
throughout the depth of each borehole and at the water table. Free product was not detected 
in any of the temporary gauging wells. Groundwater levels in the temporary gauging wells 
ranged from 102.93 to 104.99 feet bgs.  

Permanent gauging wells J03-SB4 and J03-SB6 were gauged following installation activities, 
allowed to stabilize, and gauged monthly since January 2008. Free product has never been 
detected in either permanent well. Groundwater levels ranged from 103.72 to 104.94 feet 
bgs. Depth-to-water measurements for these wells are summarized on Table 1. Depth-to-
water measurements were not taken for borings J03-SB7 through J03-SB9 because they were 
not drilled to groundwater.  

Analytical soil sample results are summarized in Table 2 and the laboratory and data 
validation reports are included in Appendix B.  

Tier 2 Site-Specific Target Levels (SSTLs) for soil samples collected deeper than 10 feet bgs 
are based on conservative fuel saturation values, which vary depending on particle size. The 
methods and assumptions used to derive these SSTLs are provided in the Final CAP for J03 
(CH2M HILL, 2007), which was approved by NDEP on October 12, 2007 (NDEP, 2007). If 
sample-specific particle size information is not collected, then the sampling results for soil 
samples collected deeper than 10 feet bgs are compared against the minimum SSTL 
concentration (i.e., 2,000 milligrams per kilogram [mg/kg] for TPH-gasoline; 3,000 mg/kg 
for TPH-diesel; and 5,000 mg/kg for TPH-motor oil). Notes on Table 2 indicate whether the 
minimum SSTL is exceeded for samples deeper than 10 feet bgs without associated particle-
size measurements.  

Eight soil samples were collected from 44 to 71 feet bgs from borings J03-SB1, J03-SB2, 
J03-SB5, J03-SB6, J03-SB8, and J03-SB9 from a range of soil types and analyzed for particle 
size (American Society for Testing and Materials [ASTM] Method D422 [2007]). The particle 
sizes were used to select the appropriate SSTL. In addition to the eight soil samples where 
SSTLs were developed, a total of 96 samples were collected from all nine boring locations.  

TPH-gasoline and TPH-motor oil were not detected above their respective SSTLs or 
minimum SSTLs in any of the soil samples collected at SWMU J03. The maximum TPH-
gasoline result of 510 mg/kg was collected from J03-SB5 from 70 to 71 feet bgs, significantly 
below the SSTL for gasoline. The maximum TPH-motor oil result of 2,500 mg/kg was 
collected from J03-SB1 at a depth from 46 to 47 feet bgs, significantly below the 5,000-mg/kg 
SSTL for motor oil.  
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TPH-diesel was detected above the minimum SSTL of 3,000 mg/kg in borings J03-SB1, 
J03-SB6, J03-SB7, and J03-SB9. The highest TPH-diesel concentration was 38,000 mg/kg 
detected at J03-SB9 from 53.5 to 54 feet bgs. The deepest occurrence of TPH-diesel above the 
minimum SSTL was detected at 3,600 mg/kg in boring J03-SB6 at 55 to 56 bgs. Although 
these TPH-diesel concentrations are above the minimum SSTL for TPH-diesel, as shown on 
Cross Sections A-A’ and B-B’ (Figures 3 and 4), the concentrations drop to below the 
minimum SSTL for the remainder of the borehole depth. There are no exceedances of the 
minimum SSTL within 10 feet of groundwater.  

Groundwater samples collected from wells J03-SB4 and J03-SB6 reported estimated 
concentrations of tetrachloroethene (PCE) below the 5-micrograms-per-liter (�g/L) action 
level. The highest level of PCE (0.91J �g/L) was detected in the sample collected from well 
J03-SB4 (the estimated PCE concentration of the field duplicate collected at this location was 
0. 81J �g/L). PCE was detected in the sample collected from well J03-SB6 at an estimated 
concentration of 0.29J �g/L. No other analytes were detected in the samples collected from 
these two wells (Appendix B). 

Seven of the 10 samples collected from 0 to 10 feet bgs were below the Tier 1 action level of 
100 mg/kg. No TPH-gasoline results exceeded 100 mg/kg. Borings with TPH 
concentrations above 100 mg/kg were J03-SB1 (TPH-diesel of 810 J mg/kg and TPH-motor 
oil of 960 J mg/kg), J03-SB5 (TPH-diesel of 430 J mg/kg and TPH-motor oil of 340 J mg/kg), 
and J03-SB8 (TPH-diesel of 220 J mg/kg and TPH-motor oil of 170 J mg/kg). However, none 
of samples collected from the 0 to 10-foot bgs depth interval exceeds the minimum Tier 2 
SSTL value samples (2,000 mg/kg for TPH-gasoline; 3,000 mg/kg for TPH-diesel; and 
5,000 mg/kg for TPH-motor oil; see Table 2). The maximum concentrations in the 0 to 10-
foot bgs depth interval were collected from J03-SB1: TPH-gasoline of 3.5 mg/kg; TPH-diesel 
of 810 J mg/kg; and TPH-motor oil/ Bunker C of 960 J mg/kg (Table 2). 

7.0 Conclusions
Based on historical and additional site characterization data, closure criteria have been 
satisfied for SWMU J03. Closure of SWMU J03 is requested following Nevada 
Administrative Code (NAC) 445A.227 guidelines, under which the following issues were 
addressed: 

a. Depth of groundwater: 103.99 to 105.00 feet bgs (February 2009). 

b. Distance to irrigation or drinking water wells: Water supply well #7 (currently used as a 
non-potable water source because the water quality is inadequate for use as a potable 
water source) is 1.2 miles to the north (sidegradient to groundwater flow) and water 
supply well #1 (infrequently used as a potable water source for HWAD) is 2.9 miles to 
the northwest (sidegradient to groundwater flow). 

c. Type of contaminated soil: Sands and silty sands.  

d. Annual precipitation: 4.6 inches (evapotranspiration potential is 48 inches per year 
[USAEHA, 1988]). 

e. Type of waste/substance released: Diesel fuel. 
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f. Extent of contamination: In December 2006, 0.32 feet of product was detected in 
monitoring well BLDG70MW01. Monthly gauging has been performed at the well from 
January 2007 through April 2008. Product measurements have been less than 0.5 inches 
during those months. Well BLDG70MW01 was gauged for the presence of free product 
on February 4, 2009; the well observed 0.04 feet (0.48 inches) of free product at that time. 
Although not removed at the time of gauging, this product was removed on April 7, 
2009, during a subsequent site visit to HWAD; 0.44 inches of product was observed at 
that time. 

In September and December 2007, additional soil sampling was performed at nine 
borings. The soil sampling confirms that there are only isolated detections of TPH-diesel 
above the Tier 2 SSTL. There are no exceedances of the TPH-diesel SSTL within 50 feet of 
groundwater. From the results, the extent of contamination primarily appears in the 
soils located above the groundwater table with minimum contamination located from 
0 to 10 feet bgs at J03-SB1 (TPH-diesel of 810 J mg/kg and TPH-motor oil of 
960 J mg/kg), J03-SB5 (TPH-diesel of 430 J mg/kg and TPH-motor oil of 340 J mg/kg), 
and J03-SB8 (TPH-diesel of 220 J mg/kg and TPH-motor oil of 170 J mg/kg). There are 
no exceedances of the TPH-diesel SSTL within the 0 to 10-foot bgs depth interval. No 
product was observed at the two borings advanced to the water table, and no product 
was observed at the water table during the first 4 months of 2008. Groundwater samples 
from monitoring wells J03-SB4 and J03-SB6 collected in February 2009 reported 
estimated detections of PCE at 0.91J �g/L and 0.29J �g/L, respectively. These estimated 
PCE concentrations are below the groundwater action level. No other analytes were 
detected in the samples collected from these two wells.  

g. Present and potential use of the land: Industrial (present and future).  

h. Preferred routes of migration: Downward migration of fuel in soil into groundwater and 
lateral movement in groundwater.  

i. Structures and impediments: With the exception of the vapor extraction wells and 
associated equipment, no structures exist onsite. Railroad tracks run along the western 
edge of the site. 

j. Potential fire, vapor, or explosion: None. 

k. Other factors: Since 1998, a passive and active bioremediation system has been 
remediating soil at this site. Oxygen utilization data collected in 2001 indicated that 
bioremediation was still occurring. Due to the relatively flat gradient and low 
groundwater velocity at the site, a thin layer of free product appears to have slowly 
moved from the tank area to the northwest until it was discovered in well 
BLDG70MW01 in December 2006. Slightly elevated levels of dissolved TPH in late 2001 
and early 2002 may have provided some indication that product was approaching this 
well, which is located approximately 140 feet from the tank area. The lack of product 
thickness and free product recovery from this well from January 2007 through April 
2008 monthly free product sampling events indicates that the extent and magnitude of 
free product are limited and appear to be below the 0.5-inch action level. 

An evaluation of the NAC 445A site assessment factors indicates that SWMU J03 does not 
require additional corrective action. Free product levels continue to be below 0.5 inches in 
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well BLDG70MW01 and no product has ever been observed in wells J03-SB4 and J03-SB6. 
Closure at SWMU J03 is, therefore, recommended. It is further recommended that wells J03-
SB4 and J03-SB6 be abandoned in accordance with State of Nevada Division of Water 
Resources regulations. 

8.0 Decommissioning Activities 
Decommissioning activities at SWMU J03 were performed on March 10, 11, 16, and 17, 2009, 
and included the abandonment of four air injection wells, seven vapor monitoring wells, 
one soil moisture probe, approximately 384 feet of subsurface horizontal air injection line, 
the removal of eight aboveground passive vent stack pipes, the removal of the 2-inch-
diameter surface conveyance piping, and the dismantling of the treatment system 
components and concrete pad. Decommissioning activities were performed by WDC 
Exploration and Wells, Zamora, California, in accordance with the Well Decommissioning 
Variance approved by the Division of Water Resources in September 2008 (Appendix C). 
Walker Lake Disposal, Inc., Mineral County, Nevada, was subcontracted to transport and 
dispose of all debris generated during decommissioning activities. 

The grout-in-place abandonment method was used to abandon the four air injection wells 
(AIW-1, AIW-2, AIW-3, and AIW-4) and the 384 feet of subsurface horizontal air injection 
line at SWMU J03. The grout-in-place method was performed by placing a tremie pipe (1.5-
inch-diameter) inside the well casing and pumping grout composed of a bentonite mixture 
through the tremie pipe to the bottom of the well. The tremie pipe was slowly withdrawn 
keeping the bottom of the pipe below the level of the grout until the well casing was filled to 
ground surface. Following grout placement within the casing, a backhoe was used to 
excavate/remove the concrete pads, well vaults, and well casings (to at least 1 foot bgs) on 
the air injection wells, the seven vapor monitoring wells, and the soil moisture probe. Once 
the surface completions were removed, the tops of the remaining well casings were capped 
with concrete and backfilled with surrounding clean soil. Photographs of SWMU J03 before 
and after the decommissioning activities were completed are presented in Figure 5. 

The grout-in-place method was used to abandon the subsurface horizontal air injection lines 
connecting the passive vent stack pipes to the treatment system. The grout-in-place method 
was performed by using a fitting to connect the grout hose to the end of the piping and 
pumping a volume of bentonite grout into the line based on the approximate length and 
diameter of the piping. Following grout placement within the piping, a backhoe was used to 
excavate/remove the exposed end of the pipe and the resulting excavation was backfilled 
with surrounding clean soil. The concrete pad (treatment system foundation) was broken 
into manageable pieces using the backhoe bucket and placed into the debris roll-off. 
Following the completion of decommissioning activities at SWMU J03, the backhoe was 
used to grade the site to match the surrounding area. 

Prior to the start of treatment system dismantling activities at SWMU J03, all electric power 
to the system was shut off and the electric cable was severed and capped. The treatment 
system was dismantled by first unbolting the blower assembly from the concrete pad and 
then cutting and removing the PVC conveyance piping connecting the blower to the air 
stripper. The blower assembly was removed intact and placed into bunker 101-129 for 
storage. The backhoe was then used to remove the plastic shed housing, the treatment 
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system, the remaining treatment system components, the 2-inch-diameter surface 
conveyance piping, and the eight passive vent stack pipes for placement into the debris roll-
off container. 

The debris generated during decommissioning activities at SWMU J03 (PVC pipe, concrete, 
rubber hoses, and plastic) was placed into one of two 20-cubic-yard roll-off containers with 
similar debris generated during decommissioning activities conducted at four other sites at 
HWAD (B20, K03a, K03d, and K05). Upon completion of the decommissioning activities at 
all of the sites, the debris roll-off containers were transported by truck to the HWAD 
construction-debris landfill for disposal, while the roll-off container with the metal debris 
was transported by truck to a local metal recycler. 

Prior to CH2M HILL demobilizing from the facility, HWAD conducted a site inspection of 
SWMU J03 and found no outstanding issues at that time. Therefore, based on the above-
described decommissioning activities conducted at SWMU J03 in addition to the request for 
closure, Response Complete is requested for this site. 
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Figure 5: Photographs of SWMU J03 before (top photograph) and after (bottom 
photograph) decommissioning activities were completed. 
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APPENDIX A 

Soil Boring Logs 
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APPENDIX B 

Soil Sampling Analytical Results and Data 
Quality Validation Reports 

(Presented on CD) 
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APPENDIX C 

Well Decommissioning Variance 






























