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1.0 DECLARATION 

1.1 Site Name and Location 

Facility Name: Hawthorne Army Depot 

Site Location: Hawthorne, Nevada 

Operable Unit/Site: Solid Waste Management Unit (SWMU) H01 

1.2 Statement of Basis and Purpose 

This Decision Document describes the rationale for the selected remedy of No Further 
Action (NFA) at SWMU H01 at Hawthorne Army Ammunition Plant (HWAAP), hereafter 
referred to as SWMU ·H01, at Hawthorne Army Depot (HWAD), Hawthorne, Nevada 
(Figure 1 ). ·· ·. · •-. · · · ·. 

This document is issued by the United States Army Environmental Command (Army), as 
the lead agency. The Army is managing remediation of contamination at SWMU H01 in 
accordance with Nevada Division of Environmental Protection (NDEP) guidance. 

As the lead agency, the Army has selected the remedy. NDEP concurs with the 
selected remedy. The United States Environmental Protection Agency (USEPA) defers 
to NDEP for regulatory oversight of the Environmental Restoration Program at HWAD. 

1.3 Description of Selected Remedy 

It has been determined that no remedial action is necessary at SWMU H01 in HWAD. 
Based on investigative results the Army, with concurrence from NDEP, has determined 
that no significant risks or threats to human health or the environment exist at this time. 

1.4 Regulatory Setting 

Remedial investigations of hazardous substances, pollutants, or contaminants at SWMU 
H01 have been demonstrated to meet the following regulatory criteria: 

• Chemicals of Potential Concern (COPCs) below USEPA industrial soil screening 
levels (formerly Preliminary Remediation Goals [PRGs]); 

• Fate and Transport Modeling of residual Total Petroleum Hydrocarbons (TPH) 
contamination does not pose a significant risks to human health or the 
environment; and, 

• Detected metals concentrations are statistically within HWAD-established 
background screening levels. 
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1.5 Authorizing Signatures 

SWMU H01 
Hawthorne Army Depot, Hawthorne, Nevada 

This signature sheet documents the Army approval and NDEP concurrence of the 
remedy selected in the Decision Document for SWMU H01 in HWAD. 

This remedy decision may be reviewed and modified in the future if information becomes 
available that indicates the presence of contamination may cause unacceptable risk to 
human health or the environment. 

Kirk L. Bausman 
Deputy to the Commander 
Hawthorne Army Depot 

Actions 
vir mental Protection 
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Date 
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Date 
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2.0 DECISION SUMMARY 

The Decision Summary identifies the Selected Remedy, explains how the remedy fulfills 
statutory and regulatory requirements, and provides a substantive summary of the 
Administrative Record file that supports the remedy selection decision. 

2.1 Site Name, Location, and Description 

SWMU H01 (Figure 2) is a concrete slab foundation of a former movie theater located 
1,000 feet northwest of the intersection of US Highway 95 and Thorne Road. The slab 
slopes toward the east, measures 60 feet wide by 120 feet long, and is divided into four 
equal sections. After the theater was tom down, it was used for fire training where waste 
petroleum, oil, and lubricants (POL) were ignited and extinguished at this site. The 
quantity of these ignitable products used is unknown and the fire training was in 
operation for an undetermined period. The three-foot high foundation wall on the east 
end of the foundation and the earthen berms in the doorways contained the fuel within 
the building structure. The last fire-training permit, No. 87-41, expired in October 1987. 
The concrete slab remains in place at the site (CESPK, 2003). 

2.2 Physical Setting 

HWAD is located on the southern shore of Walker Lake, 140 miles southeast of Reno, 
Nevada. It occupies approximately 150,000 acres of semi-arid land surrounding the 
Hawthorne community. The town has a resident population of about 5,000 (CESPK, 
2003). 

Soil at SWMU H01 is characterized as ranging from silty sand to sand. The maximum 
boring depth advanced was 40 feet below ground surface (bgs). Groundwater was not 
encountered during the investigations performed at H01. The average depth to 
groundwater is approximately 110 feet bgs and the estimated regional groundwater flow 
direction is to the northwest. The nearest irrigation or drinking water well NAD06 is 
approximately 7,200 feet from SWMU H01 (CESPK, 2003). 

2.3 Site History 

A total of five site assessments, including inspections and investigations, have been 
completed at SWMU H01. Table 2-1 below provides a brief summary of these 
investigations. Copies of analytical tables and applicable figures for the RCRA Facility 
Assessment (RFA), RCRA Facility Investigation (RFI), and Additional RCRA Facility 
Investigation (AFRI) are included in Attachment 1. Copies of boring logs from the RFI 
investigation are included in Attachment 2. Boring logs from the other investigations are 
not available. 
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Table 2-1 
s ,fActions at SWMU H01 

SWMU H01 
Hawthorne Army Depot, Hawthorne, Nevada 

Date A~~~n~::::::~e Company Summary of Actions Major Findings Recommendations 

1988 SWMU H01 Survey U.S. Army H01 (Former movie theater) Identified visible evidence of Recommended evaluation of 
Environmental possible petroleum staining on the stained soils near the 

Hygiene surrounding soils and the concrete slab. 
Agency concrete slab. 

(USAEHA) 

1994 RCRA Facility Ecology and Four subsurface soil samples, 1 0 to 33 Beryllium was detected at a Recommended additional 
Assessment (RFA) Environment, feet bgs, were collected adjacent to the concentration exceeding the soil subsurface soil samples from 

Inc. (E & E) impoundment and on its down-gradient remediation criteria in one soil directly beneath the concrete 
side. Surface and near-surface soil sample; however, the slab to determine if joints in 
samples, 0.5 to 5.5 feet bgs, were concentration was within the the slab allowed 
collected from locations where overflow HWAD background range. contaminants to migrate into 
or leakage of liquids may have occurred. Arsenic was detected at a the underlying soils. 
All samples were analyzed for semi- concentration exceeding the soil 
volatile organic compounds (SVOCs), remediation criteria and the 
pesticides, polychlorinated biphenyl background range in one soil 
(PCB), TPH, nitrate, ammonium picrate, sample. 
metals, explosives, and pH. Subsurface 
samples were also analyzed for volatile 
organic compounds (VOCs ). One 
surface sample was analyzed for 
dioxins. 

1997 Human Health Risk Tetra Tech, H01 Determined the estimated cancer 
Evaluation Inc. risk and hazard index are within 

the U.S. Environmental 
Protection Agency (USEPA) 
acceptable criteria. 

1997 RCRA Facility (E & E) Subsurface samples were collected from Above-background organic vapor Complete additional 
Investigation (RFI) four soil borings, range 10 to 40 feet measurements and saturated soil assessment beneath the 

bgs, and analyzed for VOCs, SVOCs, were observed to a depth of 7.5 southern portion of the 
TPH, and dioxins. Three borings were _ feet bgs. ~n~lytical results did not concrete slab. 
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Date Area and Purpose Company of Investigation 

2002 Additional RCRA U.S. Army 
Facility Investigation Corps of 
(ARFI) Engineers, 

Sacramento 
District 

(CESPK) 

Decision Document 
Hawthorne Army Depot, Nevada 

Table 2-1 

SWMU H01 
Hawthorne Army Depot, Hawthorne, Nevada 

s fActions at SWMU H01 

Summary of Actions Major Findings Recommendations 

drilled through the concrete slab. The identify any sample 
fourth boring was drilled at the southeast concentrations exceeding the soil 
comer outside of the foundation. remediation criteria. 

Three subsurface samples were TPH was detected at a Recommended no further 
collected at 5 feet bgs and analyzed for concentration above the HWAD action. 
metals, VOCs, SVOCs, and TPH. action level in one soil sample. 

A fate and transport study using the TPH is stable and will not migrate 
Hydrocarbon Spill Screen Model was downward significantly. The 
prepared. residual TPH contamination is 

unlikely to impact groundwater. 
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SWMU H01 
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2.4 Nature and Extent of Contamination 

Based on previous investigations that were performed at H01, the following conclusions 
were determined and documented in the Draft Final Closure Report Additional RCRA 
Facility Investigation Solid Waste Management Unit H01, April 2003, prepared the 
United States Army Corps of Engineers (USACE). The report was approved by NDEP 
on August 17, 2007. A copy of the NDEP report approval letter is included in 
Attachment 3. The following is a summary of conclusions from the report referenced 
above; 

• With exception to arsenic and TPH, the COPCs either were not detected or their 
maximum detected concentrations were less than their respective PRGs for 
industrial soil. 

• Seven of the 11 field samples exceeded the arsenic industrial PRG but were 
within the natural background range. One sample (HA-1-000) with arsenic 
concentration of 14 milligrams per kilogram (mg/kg) at 0.5 to 1.0 foot exceeded 
the PRG (1.6 mg/kg) and was slightly above the upper background range of 11.6 
mg/kg. This single exceedance suggests the localized effects of arsenic and 
naturally occurring condition at the site. 

• One of the twenty-nine field samples (SB 1-7 -5) with TPH-motor oil concentration 
of 270 mg/kg at 5.0 to 5.5 feet exceeded the proposed TPH cleanup level of 1 00 
mg/kg. TPH was not detected in the adjacent samples (SB1-2-010, SB1-2-020, 
SB1-2-030 and SB1-040), which were located within a two-foot radius and at 10, 
20, 30, and 40 feet bgs, respectively. This single exceedance suggests the 
localized effects of TPH, and should be considered not to pose an exposure risk 
to full-time on-site worker for an industrial site scenario. Furthermore, the fate 
and transport study using USEPA Hydrocarbon Spill Screening Model (HSSM) 
indicated that TPH in place was stable, and would not migrate downward 
significantly. Thus, the residual TPH contamination is unlikely to impact 
groundwater. 

The USEPA HSSM was used to model the movement of TPH-motor oil through the 
unsaturated zone to determine potential impact to groundwater at SWMU H01. The 
model was calibrated using the following, as well as other, parameters: 

• Soil types present at SWM U HO 1 : silty sand to sand 

• Hydrocarbon phase parameters for the TPH fraction detected at the highest 
concentration and greatest depth: TPH-motor oil. 

• Source area based on reported concrete and soil staining: 3-m2 

• Conservative hydrocarbon release time: one year 

• Most recent potential release date (year the last fire-training permit expired): 
1987 

• Greatest depth of contamination detected: 5.5 feet bgs 

• Time between release and detection (contamination detected at 5.5 feet bgs in 
2002): 15 years 

Results of running the HSSM for 1 00 years predicted TPH-motor oil would reach a 
maximum depth of 6.3 feet which is significantly above the groundwater depth of 
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SWMU H01 
Hawthorne Army Depot, Hawthorne, Nevada 

approximately 110 feet bgs. Additionally, the total percent liquid saturation at 6.3 feet 
bgs is approximately equal to the percent liquid saturation for the residual source, 
indicating that the contamination is stable, and will not migrate downward significantly 
(CESPK, 2003). A copy of the Fate and Transport Study is included in Attachment 4. 

2.5 Decommissioning Activities 

Soil borings completed during the RFA and RFI were grouted from the bottom of the 
boring to the ground surface. Grout emplaced within the boring was a cement-bentonite 
(5%) mixture. A tremie pipe was used to feed grout into the base of the open boring to 
prevent bridging and help ensure a good seal. After 24 hours the abandoned borehole 
was checked for grout settling and additional grout added as necessary (E & E, 1997). 
Soil borings completed during the ARFI were backfilled to the ground surface using the 
original excavated soil. The final level of the sealing material was filled and made flush 
with the original concrete slab with Portland cement. The concrete slab remains in place 
(CESPK, 2003). 
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SWMU H01 
Hawthorne Army Depot, Hawthorne, Nevada 

3.0 CONCLUSIONS 

Sampling, analysis and modeling indicate that no present or future receptors are likely to 
be adversely impacted by site contamination at SWMU H01. NFA is requested following 
NAC 445A.227 guidelines, under which the following issues were addressed: 

Table 3-1 
Site Evaluation for SWMU H01 

A Depth of any groundwater 

B Distance to irrigation or drinking 
water wells 

c The type of soil that is 
contaminated 

D The annual precipitation 

E 
The type of waste or substance 
released 

F The extent of the contamination 

G 
The present and potential use for 
the land 

H The preferred routes of migration 

The location of structures and 
impediments 

J The potential for a hazard related 
to fire, vapor, or explosion 

K Other site-specific factors 

Decision Document 
Hawthorne Army Depot, Nevada 

The average depth to groundwater is approximately 
110 bgs based on October 2009 groundwater surface 
data collected from proximity wells IRPMW45, 
IRPMW46, IRPMW47, and IRPMW48. 

The nearest irrigation or drinking water well NAD06 is 
approximately 7,200 feet from SWMU H01. 

Soil at SWMU H01 is characterized as ranging from 
silty sand to sand. 

Annual precipitation for Hawthorne Nevada is 4.6 
inches. 

Petroleum hydrocarbons, non-regulated wastes, were 
released at SWMU H01 following fire training 
activities. 

The hydrocarbon contamination is limited to depths 
between 0 to 5.5 feet bgs directly below the former 
theater foundation 

The site is presently used for industrial purposes. 
Future land use is also expected to be industrial. 

Given the low annual precipitation at HWAD, the 
preferred route of migration for the hydrocarbon 
contamination will be downward vertically, due to 
gravity. 

Structure location is shown in Figure 2, a figure has 
been included in Attachment 1 . 

There are no such identified hazards at SWMU H01. 

Not other site-specific factors have been noted. 
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Attachment 1 
RFA (Resource Conservation and Recovery Act (RCRA) Facility 

Assessment), RFI (RCRA Facility Investigation), and ARFI 
(Additional RCRA Facility Investigation) Analytical Results 
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f and [nviromnent, l.1c., May l997. RCRA Facility Investigation ( RFJ) Table 3-1: RFA ANALYTICAL RESULTS (mglkg) (source: Ecology 
Renortlor Grouo A SWM Us A 4-04, 8-/6, 8-21, B-24. B-26, and HOJ, Hcnvtllorne Army Depot, Final). 

PRG Sample No./ 
Parameter 

~I H-OI ! H-OI ! H-OI ' H-OI 
1-2-005 CPS 1-1-012 i CPS I -1-024 t CPS 1-2-0 I 0 CPS 1-2-032 

H-OI I H-OI I H-OI 
Industrial I HA I -1-000 HA 1-1-005 HA 1-2-

Sample Depth (feet) 
Soil 

0.5- 1.0 0.5- .0- 5.5 I 1.5 - 12.5 24.0- 25.0 : I 0.0- ll.O 32.0- 33.0 4.5 - 5.0 
I 

Inorganic (1\'lethod 352.1) 

Nilrale-nilrogcn I NE I NO I 3.81 
Metals (1\lethods 

7.' I 3.81 NO I NO I 1.1 J I ND 

6010nOOO) 
Background Metals Range at --

HWAOm 
-Arsenic I 0 to 11.6 1.6 14 3.0 ' .• 9 J.7 O.i4 I. I I O.H4 1.0 .. - I 

Barium i 0 to 0.77 67,000 47 33 56 K4 3~ 47 46 43 
I 

I -Beryllium 0 to 277 - 1.900 ND IND 'NO 0.53 ND ND ND ND 
I 

--Chromium 0.4 to 9.3 450 3.2 J 2.8 J I .' ~ J 5.7 J 5 I 3.7 I.H H.O 

- -· 
Lead 0 to to 10.9 750 4.6 14 2.2 1 4.5 I 5 2.8 1.6 1.8 

I 

-- -. 
Mercury I 0 to 0.067 310 ND ~tD I ND NO ND ND ND ND 

-- -
Selenium INA 3,100 ! ND ND ND ND NL 'ND ND ND 

Silver INA ! 3,000 NO UJ NO UJ r~ NO UJ NO I NU NO NO 

Semi-volatile Organic Compounds (Method 8270) 

I NO NO TNl) NIJ NIJ 
I 

I 

: Dis (2-cthylhcxyl) phthalate l 120 I o.o76 1 I 0.0.50 J I NO 

.038 J ND NO i ~0 1\D ND 
i 

Benzo (k)lluoranthenc I 21 INO I NO 0 

L 
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Table 3-1: RFA ANALYTICAL RESULTS (n1g/kg) (source: Etology and Environtnent, Inc., May 1997. RCRA Facility Investigation (RFI) 
Report for Group A S~VA4Us A-04. B-16. B-21. B-24, B-26, a11d HU1, Hawthorne Armv Depot, Final). 

Sample No./ PRG I H-OI I H-OI H-OI H-OI H-OI ! 1-1-0 I ! H-OI H-OI 
Parameler Industrial i HA 1- J -000 HA 1-1-005 HAI-2-000 i HAl-2-005 CPSI-l-Oi2 I CPSI-1-024 CPSI-2-010 CPS 1-2-032 

Soil ! 
I 

Sample Dcplh {feet) i 0.5- 1.0 4.5. 5.0 05- 1.0 

I 
5.0- 5.5 11.5. 12.5 :!·LO- 25.0 I I 0.0- I 1.0 32.0. 33.0 

Pesticides (l\lethod 8080) 

I 4-4'-DDD 10 NO NO 0.059

1 

NO I NO I ND I NO I ND 

Total Petroleum Hydrocarbons (1\lethod 801Sm) 

TH P as gasoH nc HW AD TPH Level : ND NO l ND I NO I:~ 
NO I NO ND 

! 100 l I 
TPH as diesel 

j 
59C 24C NO NO ND ; NO NO 

Explosives and Picric Acid (Method 8330 and 83301\1) . 
Explosi vcs and Various ND ND ND-lNO I NO 

NO ; NO ND 
asnmoniurn 
picrate : I -

l,olychlorinatcd Biphenyl {Method 8080) 

Polychlorinated L Various I NO I NO I NO IND I NO NO NO ND 
Biph~_l'ly_l 

------ -

111 Tetra Tech 1997, Technical Me1norandun1 Backgroun<J Soil Sa1npling Ha·wthorne Army Depot, Hawthorne. Neva<Ja. Co1nparison of 
Metal Concentration in Background Soil Santples from HW AD. Table 4. (Range @ 1 sl.andar<J deviation.) 

Key: C = Quantitated in the range of <Jiesel but <Jocs not appear to be <Jicscl. 
J = Esti1natcd value, due to poor QC results or presence below laboratory quantitatic·n litnit. NO =Not detected. 
NE =Not Established. Bold Font= Values exceed PRG (EPA Region 9, October 2002 update) and/or background range. 

I 
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Table 5-l: ARFI ANALYTICAL RESULTS (mglkg) 
- -

Sample No./ PRG SBI-5-5 SBI-6-5 SBI-7-5 SBI-DUP-5 
Parameter lndu~trial 

Soil 
s~ll!!£!~!?~pth (feet) 5.0- 5.5 5.0- 5.5 5.0- 5.5 5.0. 5.5 

Bac.:kground Metals Range ~letals (:\lcthod 60108) 

~'' HWAD
111 

--·-·--~ --·--------- ·--------------

Arsenic 0 lO 11.6 1.6 3.0 3.5 2.5 3.3 
·-·- ----- --- --

Barium 0 to 277 1.~00 38.6 J 47.H J :n.t J ~7.1 J 
--··------

C:u.hnium 0 to 0 77 6 7.000 ND(<f)~l) ND (<0:! I) ND(dl"l) NO (dl~ I) 

Chromium 0.4 to 9.3 450 3.3 3.6 3.9 4A 
- ----------- - -~- --- - --

Lead 0 to to 10.9 750 3.1 J 3.9 J 2.5 J 4.0 J 
--- -- -·--·---··- --

t-.1crcury 0 to 0.067 310 0.016 J 0.019 J 0.0161 0025 J 
----- -

Seienium NA 3.i00 0.30j 0.28 j 0.57 0.5i j 
-

Silver NA 3,000 ND (<0.53) NO (<0.53) ND (<0.53) NO (<0.53) 
··------ '-------- -------

Volatile Organic Compounds (l\1ethod 82608) 

r------ ---

Toluene ~-520 I ND (<6.9) I --2 JJ NO (<s.t > I 2 J 
.. 

Semi-,·olatile Organic Compounds (~lethod 8270C) 

-- ·-·---------·-- -·-- --~--- - -- --- ---- ~ -·----

Bis (2-cthylhcxyl) phthalate 120 NO (<0.35) NO (<0.35) ND (<0.35) ND (<0.35) 
1---

Benzo (k)tluoranthcne 21 NO (<0.35) NO (<0.35) ND (<0.35) ND (<0.35) 
-

Total Petroleum Hydrocarbons (Method 80158) 

------------------ --- ------- ---·--·- --- - --·- -------·-·· 

TPH as g:1soline HWAO Level 0.01 J NO(< 0.99) ND(<l.l) NO(< II) 
<C5-CI2) 100 

--··-- --. -- --·--···---- ---

THP as die~el (Ct0-C24) ND (<11) NO(< II) 78 ND (<II) 
---------

THP as Motor oil (C20- ND (<11) 3 J 270 3 J 
C36) 

---· -- - -· ·----- ·- .. ... -·-- -.-- .. 

SB 1-DUP-5 is the duplicate of SB 1-6-5. 

J = Estimated value, due to poor QC results or presence below laboratory quantitation limit. 
ND = Not detected. 
Bold Font = Values exceed PRG (EPA Region 9, October 2002 update). background ranges. and/or 
TPH level. 

(I) Tetra Tech 1997, Technical Memorandum Background Soil Sampling Hawthorne Army Depot. 

Hawthorne, Nevada. Comparison of Metal Concentration in Background Soil Samples from 

HW AD, Table 4. (Range @ I standard deviation.) 
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Table 3-2: RFI ANALYTICAL RESULTS (mglkg) (Source: Ecology and Environment. Inc., May 1997. RCRA Facility Investigation (RFI) 
Report for Group A SWMUs A-04, B-16. B-21. B-24, B-26, a11d HOI, Hawthorne Arm,y De[JtJI, Fiual). 

Soil Doring I Soil Doring 2 
Sample No.I PRG I 2-HOI 2-HOI 

-

2-HOI 2-HOI 2-HOI 2-HOI 2-HOI ~2-HOI- 2-HOI-
Parameter llndus~rial i SB 1-1-0 I 0 SB 1-1-020 SB l-1-030 SB 1-1-040 SB2-l-OIO SB I -2-010 SB 1-2-020 SBI-2-030 SB 1-2-040 

, Soal ' i 

Sample Depth (feel) I i 10.0- 12.5 20.0. 22.5 30.0- :u.s 40.0-42.5 I 0.0 - 12.5 10.0- 12.5 20.0- 22.5 I 
I 

30.0- 32.5 40.0. 42.5 

Senti-volatile Organic Compounds (Method 8270) 

Bis (2-cthylhcxyl) 
I 

120 ND (0.34 U) ND (0.34 U) ND (0.34 U) ND (0.34 U) ! ND (0.34 U) .'JD (0.34 U) ND (0.34 U) I ND (0.34 U) ND (0.34 U)l 
phthalate i 

Volatile Organic Compounds (Method 8240) 

2-Bulanonc 27,~00 : NO (0.01 U) NO (0.01 U) NO (<>.<H U) ND (0.01 U) ND (0.01 U) ~0 (0.01 U) I NO {O.OJ U) I NO (0.01 U) ND <0.01 UJ , 
! . 

Carbon Disullidc 720 i ND (0.0052 ND (0.0052 0.0014 J NO (0.()()52 NO (0.()()51 ~0 (0.0051 0.0014 J ' 0.0012 J I ND (0.0052 
U) U) U) U) U) I U) 

Tot~l Petrolcunl Hydrocarbons (Method 8015m) 

TPH-gasol inc HWAD ND ND I NO NO ND ND ND I NO ND 
100 ppm 

TPH-motor oil ND NO ND ND ND ND ND ND ND 

Dioxins (1\lethod 8200/8280) 

-· 
ND NO I ND ,: ND NO Dioxins Various ND ND ND ND 
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Table 3-2 (Continued}: RI•I ANALYTICAL RESULTS (nl glkg) 
I Soil Boring 3 Soil Boring 4 

Sample No./ PRG 2-HOI- 2-HOI- 2-f-101- 2-HOI- 2-HOl- 2-HOl- 2-HO l- 2-HO 1- 2-HOI-
Parameter I Industrial SB 1-3-010 SB 1-3-020 SD l-3-030 SB 1-3-040 582-3-020 .:iB 1-4-0 I 0 SB 1-4-020 SB 1-4-030 SB 1-4-040 
Sample Depth (feet) I Soil 

I 
10.0- 12.5 20.0-22.5 30.0- 32.5 40.0- 42.5 20.0- 22.5 10.0-12.5 20.0- 22.5 30.0- 32.5 40.0-42.5 

l 
Semi-volatile Organic Compounds (Method 8270) 

Bis (2-ethylhcxyl) ND (0.34 U) , ND (0.34 U) 0.034 J ND (0.3H U) 0.054 J 0.041 J I ND (0.3~ U) i ND (0.35 U) I ND (0.34 U) 
hthalate 

Volatile Organic Compounds (Method 8240) 
l - -

2-Dutanone • 27.000 ND (O.fll U) · ND (0.011 I ND (0.01 U) I NO (0.011 ND (0.011 ND (0.01 U) I 0.012 I' NO (0.01 U) ND (0.01 U) 
I U) I U) U) 

Carbon Disulfide 720 ND (0.0052 I ND (0.0054 ND (0.0012 ND (0.0052 ND (0.0055 ND (0.0051 ND l0.0052 1 NO (0.0053 _[ ND (0.0052 
U) U) I U) ! U) U) U) U) I U) U) 

I 
Total Petroleum Hydrocarbons (Method 80 ISm) 

I:: I ND I:: i :: =-f:: 
I ND 

--
TPH-gasoline HWAD ND ND NO 

100 ppm 

1 

l TPH-motor oil I ND ND 1 ND I ND I ND 
I 

l 
Dioxins (1\lethod 8200/8280) 

Dioxins __ ! Various I ND I ND I ND I ND I ND I NO ND r NO I NO 
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Hawthorne Army Depot, Hawthorne, Nevada 

Attachment 2 
RFI Boring Logs 
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Hole No. H01-SB1-I 

DRll.LING LOG J DIVISION INSTALLATION 
I 

SHEET 1 

Southwest Hawthorne Ammuntlton Oeoct OF 2 SHEETS 

I. PROJECT Ito. SIZE AND TYPE OF BIT 8'' Ftngereel B•t w/ 4.25" 10 HSA 
RFI Group A SWMUs 

: ll DATUM FOR ELEVATION ITBM or MSLI 
2. LOCATION ICoordmates or Station! 

i 
MSL 

Hawthorne. Nevada 
12. MANUFACTURER'S DE SIGNA liON OF DRILL 

3. DRILLING AGENCY CME 750 ATV 
Stewart Bros. Drilling Co. 

: 13 TOTAL NO OF OVER- I DISTURBED I UNDISTURBED 
4. HOLE NO. (As shOwn on draw1ng t1tte I BURDEN SAMPLES TAKEN I 0 I 16 

' I 
and file numDerJ HOI-581-\ HOI-SBt-t 

14 TOTAL NUMBER OF CORE BOXES 
5. NAME OF DRILLER NA 

Stanley Johnson 
IS.ELEVATION GROUND WATER 

6. DIRECT ION OF HOLE NA 
[!] VERTICAL 0 INCLINED DEG. FROM VERTICAL 

16.DA TE HOLE •STARTED I COMPlETED 
7. THICKNESS OF OVERBURDEN Unknown I 08/19/96 I 08/19/96 I ' 
8. DEPTH DRILlED INTO ROCK No rock encountered 17. ELEVATION TOP OF HOLE NA (OS) 

18. TOTAL CORE RECOVERY FOR BORING 88 % 
9. TOTAL DEPTH OF HOLE 40.0 ft BGS 19. INSPECTOR Shern Johnson 

ELEVATION DEPTH LEGEND ClASSIFICATION OF MATERIALS I CORE 

BOX OR '·' 

REMARKS 
ldescr1pttonl RECOVERY SAMPLE NO. IOtilhnR time. water loss. aepth of 

wea hering, ete .. 1f sign•flcantl 

a D c d e f g 

- SILIY SAMD (SMl· fine sand. 52 ~ - little to some fine gravel. med. 
f-- 1-

1-= loose. Color: IOYR-6/3 (Pale r-
f-- Brn) f-- ~ - ~ 

2-= 1-r-- ~ - r--. SANQ ISW)· ftne to med. sand 100 ~ 

3-= ·.:·-::- .·.:·· 
-

- and ftne gravel, tr suit, loose. ::=-- IOYR-5/3 (Brn) -- -
4-= 

... --- . . . -- .. -- . .. . . . . . . ~ I'""" 

5- -
loose to meel. wtth some stlt from T2 -- -- 5' to 6.3'. -- -

6-= --- -- .. -- . . . --
7-= 

. . . --- -- -- loose to med. wtth little stlt from 100 -a-= · ... ·. 7 .5' to 10'. -'--- -- .. -- -
g-= -. . . -- -- r-- ~ 

10-= ': :··::: ... : :·· 
r-

BO Analytical sample collected r-- ~ - @ tO feet. 10= 
..... - -

11-= ·.:··::. .... :·· 2-HOt-581-1-0tO. --- Duplicate sample collected 
I'""" -. .. ~ - SILT (MU· some f1ne sand, tr r-

t2--=- @ 10 feet, 10= ..... 
fine gravel, med. loose. 

._ - 2-HOI-582-1-010. Split -- IOYR-5/3 --. 80 sample collected@ tO feet, -13- . . s~~o lSWl· ftne to med. sand 
,_ 

10= 2-HOI-583-1-010. f--- and fine gravel. tr siilt, with 1/2" ~ - . . . r-- . . . to 2" silt seams, loose to med. ~ 

14- ~ 
tOYR-5/3 I f-

! 
~ - ·. r-- . . . ~ 

ts-= ~ 

_:·_:·.:: 100 
f--- SA~O lSW)· ftne to med. sand, tr ~ - ~ - coarse sand. some ftne gravel, ~ 

16-= little silt, loose. IOYR-5/4 f-
r--- (YIIw-Brn) ~ - f-- ._ r-

17-= 
... · .· ~ -- --· -- SA~O (SM)· fine to med. sand, tr 100 -

18-= -
coarse sand, some ftne gravel, -

i -
loose to med, some stlt and I -

19 = -occas•onal I" to 3" ftne sanely stlt -
ENG FORM 1836 fiREVIOU T AR 

PROJECT I HOLE NO. 
MAR 71 S EDI IONS E OBSOLETE RF 1 Group A SWMUs HOI-581-1 



DRILLING LOG 

PROJECT 
RFI Group A SWMUs 

DIVISION 
Southwest 

ELEVATION DEPTH LEGEND 

a c 

INST ALLA liON 
Hawtr"'orne Ammunttron Depot 

LOCATION 
Hawthorne, Neva<la 

CLASSIFiCATION OF MATERIALS 
{<lescrrptronl 

d e 

seams wrth tr gravel. IOYR-5/ 4 100 

20-;~~~~s~~D~(S~)~------------~--~,o~o~ ANW • frne to mec:l. sana, tr 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

37 

38 

39 

coarse sana, httte s1lt, some f1ne 
gravel, loose. tOYR-5/3 

with fine gravel ana tr s•U from 
22.5' to 25'. 

with httle coarse sana from 25' 
to 27.5', 

SAND (SW)· fine to coarse sand 
and ftne gravel, tr coarse gravel, 
loose. tOYR-5/ 4 

loose to med., w1th some s11t and 
tr to httle clay from 36' to 36.8'. 

SAND (SW)· med. to coarse sand 
and fine gravel, httle fine sand, 
loose. tOYR-5/ 3 

10 

64 

100 

84 

100 

100 

40~~--~~--~----~--~------~----~ 
Total depth of boring, 40.0 feet 

41 

42 

43 

44 
~ "CJRM IB 36 PREVIOUS EDITIONS ARE OBSOLETE PROJECT 

RFI Group A SWMUs 

Hole No. H01-S81-l 

SHEET 2 
OF Z SHEETS 

REMARKS 

IOrrllino trme. water loss. depth of 
wealher~ng, etc .. rl srgnrlrcantJ 

g 

Analytical sample collected 
~ 20 teet. IDz 
2-HOI-SBI-1-020. 

Analytical sample collected 
@ 30 teet. IO= 
2-HOI-S81-I-030. 

Analytical sample collected 
@ 40 feet. ID= 
2-H01-S81-I-040. 



,07 
Hole No HOI .. SBI-2 

tiULLING LOG I DIVISION [NST AU .. A HON 
J 

SHEET I 

Southwest Hawthorne Ammun1t1on Depot OF 2 SHEETS 

I. PROJECT 10. SIZE AND TYPE OF BIT 8" Ftngered 81t w/ 4.25" ID HSA 
RFI Group A SWMUs 

II. DATUM FOR ELEVAT[ON ITBM or MSL) 
2. LOCATION ICoord1nates or Statronl MSL 

Hawthorne, Nevada 
12. MANUFACTURER'S OESIGNA liON OF DRILL 

3. DRILLING AGENCY CME 750 A TV 
Stewart Bros. Ortlllng Co. 

13. TOTAL NO. OF OVER- : OlSTURBED I UNDISTURBED 
4. HOLE NO. (As shown on draw1ng t1t1el BURDEN SAMPLES TAKEN I 0 I 16 

I ' and tile number! H01-SBI-2 H01-SB1-2 
14. TOTAL NUMBER OF CORE BOXES 

5. NAME OF DRILLER NA 
Stanley Johnson 

15 ELEVATION GROUND WA TEA 
6. DIRECTION OF HOLE NA 
(!] VERTICAL 0 INCLINED OEG. FROM VERTICAL 

16.DATE HOLE •STARTED I COMPLETED 
1. THICKNESS OF OVERBURDEN Unknown I 08/20/96 I 08/20/96 I I 

8. DEPTH DRILLED INTO ROCK No rock encountered 17. ELEVATION TOP OF HOLE NA (CS) 
18. TOTAL CORE RECOVERY FOR BORING 81 % 

9. TOTAL DEPTH OF HOLE 40.0 ft BGS 19. INSPECTOR Shern Johnson 

ELEVATION' DEPTH !LEGEND CLASSIFICA liON OF HA TERIALS X CORE ; BOX OR I REMARKS 
(descr.pttonl RECOVERY SAMPLE NO. {Qf\UinR time. water loss. depth of 

wea her.ng, etc .. •f sign•hcantl 
I a I b 

I 
c d e f g 

- SA~[J !SW)· med. to coarse sand i 88 -- . . . and fine grave I, tr fine sand and 
...... - .... 

1-= 
. . . s11t, loose. Color: lOYR-4/ 2 (dk ~ -- . . . Gry-Brnl --- ~ - ·. . . : i-

2-= 
..... 
f--- ~ 

= ~ 

r 

72 ~ 

3-= ·::··:::.··::·· 
~ 
f--- 1-- m1caceous, w1th lit tie stlt and r-- ~ 

4-= color change to \OYR-5/3 from ~ : ... ~ .. :: 3.3' to 6'. 1--- r-- r-- .. 1-

s-= I 
1-
1--- 56 r-- r-- 1-

6-. . . 
~ 

SILTY SAND ISM)· me<L 
r--- to ~ - 1-- coarse sand, httle fine gravel. 1-

7-= loose to med. IOYR-5/3 (Brn) r-
r--- 1-- 1-- 80 ~ 

a-= 1-
1--

- SAND <SWJ· ftne to med. 
1-

sand, 
...._ - I ..... 

g--= some tine gravel, no s1lt, loose. I r-
Color: IOYR-5/3 r--- 1--· .. 

I 
~ - 1-

10-= . . . I-
. . . 80 Analyttcal sample collected r--- ~ - @ 10 teet. ID= r-- ·. . . I-

11-= dk yllw-brn ( IOYR-4/4) stlt seam 2-H01-SBI-2-010. 1-
r--

w1th little clay and t10e sand from 1-
~ - . 10.8' to 11.4', loose to med. ~ 

12-= . : :··::: ... : :·· r-
1--- 1-- 1-- . :. . . .· occasional 1/2" to 1" s1lt seams 100 r-

13-= from 12.5' to 15'. 
r-
1---- . . . --14-. ---. -- -- . . . -

15- -
SANO !SW-SMl· fine to med. 64 -- -- --- sand. httle fine gravel, ht tie to !-

16-= some s11t. med. loose. 10YR-5/4 r-....._ 
- .. (YIIw-Brn) -- ~ - -17-= .. --- -- -- .. 

s~~o !SWJ· f1ne to med. sand, tr ' 100 -
18-= 

. . . -'. . coarse sand, httle to some ftne -- -- . . . 
gravel, loose. IOYR-5/3 -

19 = . . . ,...-
!-

ENG FORM 1836 PREVIOUS EDITJONS ARE 08SOLET I PROJECT I HOLE NO. 
MAR 71 E RFI GrouP A SWMUs HOI-SBI-2 



Hole No HOI-581-2 

DRlLUNG LOG l DIVIS toN 
J Southwest I

INST ALLA TION 

I
I SHEET 2 I 

Hawthorne Ammun1t1on Depot 01=" 2 SHEETS 

PROJECT 
RFI Group A SWMUs 

J

LOCATION 
Hawthorne. Nevada 

ELEVATION DEPTH LEGEND CLASStFICATlON OF MATERIALS I %CORE BOX OR I REMARI<S 

a 

ldescrtpttonl I RECOVERY SAMPLE NO. 

b 

---
zo-= ---
21-= -

=:-
22-= ---
23-= ---

c a 

SANO ISM)· v.f1ne to fine sand, 
some silt. little f1ne gravel, 
micaceous, loose to med. 
IOYR-4/ 4 (dk YUw-Brn) 24-= 

=~·.~.~+-~S-A-N~D~lS~W~l:-v-.-ft-ne __ t_o_f_ln_e __ s_a-nd--.-tr~ 

25~-= l silt, some f1ne gravel, m1caceous. = · · loose. IOYR-5/ 3 \ 

26
i_=: SANO CSW)· fme to meet sand, tr 

_ coarse sand and s1lt, httle to = · · some f1ne gravel. loose. 

21 -= IOYR-5/4 
-- .. - ·. 

28-= .. -- ·. -
29-= = .. -
3o-= -= ,. 
31-= -. - .. -
32-= ·.·.· ---
33-= .. ---
34-= ---
35 --. = .. 
36-= ... ---
37-= .. ---. 
38-= .. ---
39-= ---· .. ·. 
40- .. :·. 

-. 
41 ~ 

w1th tr coarse gravel from 27 .s· 
to 30'. 

loose to med., w1th tr s•lt and 
clay from 30' to 30.7'. 

SILTY SAND ISM)· frne to med. 
sand, tr fine gravel and clay, 
loose to med. tOYR-5/3 

SAND CSW)· med. to coarse 
sand, tr fine sand, some fine 
gravel, loose. IOYR-6/3 {Pale 
Brn) 

w1th tr coarse gravel and tr to 
little s11t from 37.5' to 40'. 

Total depth of boring, 40.0 feet 

e 

100 

76 

100 

BO 

92 

80 

100 

60 

60 

IDrtlllnQ t•me. water ross. <leotl'l or 
wea1her.ng, etc .. 1l s•gn•f•cantl 

g 

Analyttcat sample conec ted 
~ 20 feet. 10= 
2-HOI-581-2-020. 

Anatyt•cal sample collected 
@ 30 teet. ID= 
2-HOI-581-2-030. 

Analytical sample collected 
@ 40 teet. 10"' 
2-HOI-581-2-040. 

f­
~ 
fo­
r 
f-­
~ ---------
~ 

~ 
fo­r-------------------~ --------

-..... ---.... 
f-------------
f--...... -r-----
I­
t-­
~ 
~ 
~ 
~ 
1-­
~ 
f­
f-----------------------

~ 
42~ ~ 

- ~ 
- f-

43~ ~ 
- ~ 

44 = ~ ~--------------_. ____ _. ______________________________ ~--------------------------------~----~~ 
ENG FORM 18 36 PROJECT I HOLE NO. 

MAR 71 PREVIOUS EDlTIONS ARE OBSOLETE RFI Group A SWMUs HOI-581-2 



HOle No HOI-581- 3 

DRILUN& LOG I 0IV[5[0N INSTALLATION SHEET I 

Southwest Hawthorne Ammun1t1on Oeoot OF 2 SHEETS 

1. PROJECT 10. SIZE AND TYPE OF BIT 8" F1ngered 81t w I 4.2s·· I0 HSA 
RFI Group A SWMUs 

11. DATUM FOR ELEVATION iTBM or MSLl 
2. LOCA TtON ICoorCJinates or Stauonl MSL 

Hawthorne. Nevada 
12 MANUFACTURER'S OESIGNATION OF DRILL 

3. DRILLING AGENCY CME 750 ATV 
Stewart Bros. Onlllng Co. 

13. TOTAL NO. OF OVER- I DISTURBED 1 UNDISTURBED 
4. HOLE NO. lAs shOwn on CJraw~ng title\ BURDEN SAMPLES TAKEN I 0 I 16 

I I 
and f•le number) HOI-581- 3 HOI-SBt-3 

14.TOT AL NUMBER OF CORE BOXES 
S. NAME OF DRILLER NA 

Stanley Johnson 
IS.ELEV A liON GROUND WATER 

6. D[RECTION OF HOLE NA 
[!] VERTICAL 0 INCLINED DEG. FROM VERTICAL 

I 16.0ATE HOLE •STARTED I COMPLETED 
7. THICKNESS OF OVERBUROEN Unknown ' 08/20/96 I 08/20/96 I I 

8. DEPTH DRILLED INTO ROCK No rock encountered 17. ELEVATION TOP OF HOLE NA (OS} 
18. TOTAL CORE RECOVERY FOR BORING 86 % 

9. TOTAL DEPTH OF HOLE 40.0 ft BGS 19. INSPECTOR Shern Johnson 

ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS I X CORE BOX OR . REMARKS 
loescnpt•onl ,RECOVERY SAMPLE NO. IDr1Ui~ t11ne. water loss, depth ot 

wea heung, etc .. •f s•gn~hcantl 

a b c 0 e f g 

- SAND (SM)· ftne sand, some slit, I 
80 concrete is .s· thick. Log ~ 

= ~ 
tr to little fine gravel, micaceous, beQins at the base of the 1-

1-= me d. loose. Co~or: IOYR-5/4 ~ 
concrete. ~ - lYIIw-Brn) ~ - ~ -. ~ 

2-= 1-
1--- ~ - r--

f 
toO -

3-= --- -- -- --4- SANQ (SW)· fine to med. sand -- -- ' . and f10e gravel, tr silt, loose. -- . . . 
IOYR-6/3 (Pale 8rn) -s-= -

'' . 

I 100 -- -- -- -
6-= --- -- ... I r-- ._ 

7-= -
~ - ... 1-- r-- .. 

color change to IOYR-5/3 {Brn) 100 r-

a-= ~ 
' '. 1--- f-- .. . . r-- ~ 

g-= 
. . . r-

1--- f-- r-- r-- r-
10-:: . . . 

100 Analytical sample collected 1--
t-- @ 10 feet. ID= r-- .. f-

1t-= 2-HOI-SBI-3-0fO. f-
1--- r-- . . . 1-- .. 1-

12-= r-
1--- 1-- 1-- 100 r-

13-= ~ 
r-- 1-- .. 1-- :- I~ ~ 0 : • f-

14-= 1-

I SA~IJ CSM)· fine to med. sand 
1--- f-- and f1ne gravel, some s•lt, tr clay 1-,.... 1-

15- .. loose to me d. 10YR-6/ 3 ~ 
~ - SA~C CSWl: f1ne to med. sand 

100 ~ - t= - and fine gravel. tr silt, loose. 
16-= 

..,_ 
- IOYR-6/3 ~ - SANIJY SILT lMU· fine sand, tr r-- 1-

17-= . . . clay, ht tie fine gravel, mtcaceous, 1-
1--- me d. loose. Color: IOYR-4/4 f-- (dk Yllw -Brn) 
1-- 60 f-

1a-= r-
SAND !SW)· ftne to med. sand 

..._ 
- ~ - and fine gravel, tr s1lt. loose. ~ 19 = 10YR-5/4 (Yllw-Brn) ..... 

ENS FORM 1836 PROJECT I HOLE NO. 
MAR 71 PREVIOUS EDITIONS ARE OBSOLETE 

RF I Group A SWMUs HOI-581-3 



DRILLINS LOB 

PROJECT 
RFI Group A SWM\Js 

ELEVATION DEPTH 

a D 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

DIVISION 
Southwest 

LEGEND 

c 

INSTALLATION 
Hawtttorne Ammunrtton Oeoot 

LOCATION 
Hawthorne. Neva<Ja 

CLASSIFICATION OF MATER1ALS 
(<Jescr~otlonl 

0 

SILTY SAND !SMI· f1ne to med. 
sand, little f1ne gravel. 
m1caceous. loose. tOYR-5/3 

SAND (SWI· fme to med. sand,tr 
coarse sand and silt, some fine 
gravel, loose. IOYR-5/4 

loose to med., w1th tr coarse 
gravel from 25' to 27 .5', 

SAND (SWI· fine to med. sand 
and fine gravel, tr coarse sand, 
coarse gravel and s1lt, loose. 
IOYR-6/3 

w1th tr cobbles from 35' to 3 7 .5'. 

SAND !SWl· med. to coarse 
sand, some fine gravel and f1ne 
sand, tr s1lt, loose. tOYR-5/3 

:II CORE BOX OR 
RECOVERY SAMPLE NO. 

e 

6 

80 

84 

100 

76 

100 

40 

60 

40~~--~~----------------------+---~ 
Total depth of bonng, 40.0 feet 
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41 ::j 

42~ 
::J 

43 

44 

PREVIOUS EOJTJONS ARE OBSOLETE 
PROJECT 

RFI Group A SWMUs 

Hole No. HOI-SBI-3 

SHEET 2 
OF 2 SHEETS 

REMARKS 

(Qrrthng ttme. water loss. oepth ot 
wealhertng. etc .. rf stgn11rcantJ 

g 

Analytical sample collected 
&J 20 feet. 10= 
2-H0\-581-3-020. 
Duplicate sample collected 
@ 20 feet. 10= 
2-HOI-582- 3-020. 

Analytical sample collected 
@ 30 feet, IO= 
2-HOI-SBI-3-030. 

Analytical sample collected 
@ 40 feet. 10= 
2-HOI-581-3-040. 



'"")- t t 
Hole No HOI-SBJ-4 

EIULUN8 LOB IOIVISION 
Southwest 

INSTALLATION l SHEET I 

Hawthorne Ammunttton Depot OF 2 SHEETS 

I. PRO.£CT I 10. SIZE ANO TYPE OF BIT 8" Frngered Bit w/ 4.25" ro HSA 

RFI Group A SWMUs 1

1

11 OATUMFORELEVATION ITBMor MSLl 
2. LOCATION 1Coordmates or Stattonl MSL 

Hawthorne, Nevada 

1

· 12. MANUFACTURER'S DESIGNATION OF OAILL 
3. DRILLING AGENCY CME 7 50 AT V 

Stewart Bros. Ortlhng Co. t---------.;;;..... ___ r---------__, 13. TOTAL NO. OF OVER- 1 Q[STUABEO 
4. HOLE NO. (As snown on draw•ng t1tte: BURDEN SAMPLES TAKEN : 0 

1 UNDISTURBED 
I 16 
I 

and fire numDerl HOI-581-4 1 H01-SBI-4 
~------------....... -----------.' 14 TOTAL NUMBER OF CORE BOXES 

5. NAME OF DRILLER NA 
Stantey Johnson 1----_;,..-----------------------1 15.ELEVA liON GROUND WA TEA 

6. DIRECTION OF HOLE NA 
(!] VERTICAL 0 INCLINED DEG. FROM VERTICAL 

t--"'=------==-------===-------------1 16.DATE HOLE 1ST ARTEO 1 COMPLETED 
7. THICKNESS OF OVERBURDEN Unknown : 08/20/96 : 08/20/96 
8. DEPTH DRILLED INTO ROCK No rock encountered 17. ELEVATION TOP OF HOLE NA (QS) 

18. TOT AL_CORE RECOVERY FOR BORING 93 % 
40.0 ft BGS 19. INSPECTOR Shern Johnson 9. TOTAl OEPTH OF HOLE 

ELEVA liON I DEPTH LEGENO I 
a I b c 

---
1-= ---
2-= ---
3-= . . . -= ..... I 
4-= - ..... --
5--= .. . 
6-= .. . 

=·.->:- ..... . 
7- .·.· .·. 

-= a-= 

CLASSIFICA liON OF MATERIALS SCORE 
(descrtPtion) RECOVERY 

d e 

s~~c lSMl· fine to med sand, 100 
some srlt, little fme gravel, 
mtcaceous. loose to med. Color: 
10YR-4/4 (dk Yllw-Brn) 

! 
I 
! 

SAND (SW)· ftne to coarse sand 72 
and fine gravel, loose. IOYR-6/2 

\ (It Brn-Gry) 

SAMC tsp>· v.f1ne to fine, tr fine 
gravel. loose. IOYR-5/3 (8rnl 

SA~Q !SWl: tme to coarse sand 100 
and hne gravel loose. IOYR-6/2 

I 

SANOY SILT !ML)· fine sand, tr 
f1ne gravel, m•caceous, meet 
loose. IOYR-4/3 (Brn) 

100 

=~~~~--~~~~--------------------~ SAND {SM)· f1ne to med. 

EN& FORM 

-g-= . . . 
-- · .. - ... 

to-= · · · -- .. -tt-=. '. - ... - .. 
- 11_ 

12-= ... 
-.·. - ... 

13- 1·.· . 

= .. 
14- .. ~ .. 

-
15-= .. . -· .. . 
16-=:-: :. = :>.-:::> 
17-=. :_.·.: ... = :- .'.·:-

sand, tr 
coarse sand, some fine gravel, 
loose. IOYR-5/ 3 

loose to med. with some stlt at 
11.5'. 

m1caceous, w1th occas1onal 2" to 
3" silty, v.ftne to fine, sand 
seams from 12.5' to 15'. 

SAND (SW)· f1ne to med. sand, tr 
coarse sand, some fine gravel, 
loose. little slit from 15' to 15.6'. 
IOYR-5/3 

= ·.. ·. with tr s1lt and coarse gravel 
18- ·. · :: ·: from 17 .s· to 20'. -. · .. -
19 = 

80 

100 

100 

100 

f PROJECT 

BOX OR 
SAMPLE NO. 

f 

j 

REMARKS 
(OriUinQ time, water toss. deptn of 

wealhenng, etc .• 1t s•gntflcant I 

g 

Analytical sample collected 
@ 10 feet. ID= 
2-H01-SBI-4 -0\0. 

I HOLE NO. 

-----------------
~ r­
~ ---r-
~ 
f-._ 
r-
~ .._ --
~ ---
r­.... ---r-----r-
~ .... -r-
1-----
= --=---
~ 
1-­r­
I­
I­
~ 
~ r--­r-
1-
1-­
~ r­
~ r-
~ 
1-r­
~ 
1-­r­
~ 
r-­
f­
~ 
1-
~ r­
~ 
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DRILLING LOS !DIVISION 
Southwest 

PROJECT 
RFl Group A SWMUs 

ELEVA liON DEPTH I LEGEND: 

a D c 

-= ,• 
20~. -.. ---. . 21-= ... ·. 

--. 
- ILL ll 

22-= = ... 
23-= - . . - ·. -
24-= - ... 

-· -··· -25-:: . . . 
=··· 

26-= . . . 
-I 

27-= . . . ---
28-= --
29-= --- .. 
30-= -- •' 

-·. 
3t-= = .. -
32-= = .. -· 
33-= _ _J.-H-f-lf-+1 

--
34-= ---
35-= ---
36-= --- ... 
37-= -- ... -Ja-= . . . 

-= .. . 
39~ .. . -= ... 
40:: · . .'. ·. 

--.j 

INSTALLATION 
Hawthorne Ammunthon Depot 

LOCATION 
Hawthorne. Nevaaa 

J-.1 v 
Hole No HOI-SBI-4 

I 
SHEET 2 I 
OF 2 SHEETS 

CLASSIFICATION OF MATERIALS I %CORE BOX OR I REMARKS 
(descrtptlonl RECOVERY SAMPLE NO IOr•lltnQ trme. water loss. aepth of 

wealher•ng. etc. 1f s1gn•hcant I 

d 

3", s1lty, v.f1ne to fme, sand seam 
at 21.5'. 

SANO (SWI· fine to med. sand, 
some fine gravel, tr silt loose. 
IOYR-6/3 

3" silty seam at 26.3'. 

w1th tr coarse graver and no s1/t 
from 27.5' to 30'. 

with II t tie coarse sand from 30' 
to 32.5'. 

SAND fSMl· fine to med. sand, 
some s11t, tr f1ne gravel, 2.5" slit 
seam at 32.9', med. loose. 
IOYR-5/3 

SAND (SW)· mea. to coarse 
sand, tr fine sand. tr to lit tie f.ne 
gravel, loose. IOYR-5/3 

w1th httle to some fine gravel and 
tr coarse gravel from 37.5' to 
40'. 

Total depth of boring, 40.0 feet 

e 

100 

100 

80 

100 

100 

100 

100 

84 

72 

g 

Analyt,cal sample collected 
@ 20 teet. 10= 
2-HOI-SBI-4-020. 

Analyt•cat sample cottected 
@ 30 feet. 10= 
2-H01-SB1-4-030. 

Analytical sample collected 
@ 40 teet. 10= 
2-HOI-SBI-4-040. 

1-
r­
~ 
I­
I-­
I­
I­
I­
I­
~ 
1-r-
1-
r­
~ 
I­
I­
I­
I­
r-
1-
1-
~ 
I­
I-­
I­
I­
I­
I-
1--
1-
I­
I­
I­
I-­
I­
I­
I­
I--------

.... ..._ 
--
r--
i­..._ 
-
:--------------r-­.._ 
.._ 
-----
i-
"-----------,_ ----
~ 
1--r-
1-
I­
I­
r--
1-
i­._ 
i­
L-41~-J 

42 ~ 
I­
I-

43:]: ~ 
44 ~ 
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STATE OF NEVADA 
Departme!lt ~~~()nS~~~~~i<.>!:l. ~-~atural Resources 

~--------·----~··--·-

DIVISION OF ENVIRONMENTAL PROTECTION 

protecting the future for generations 

Mr. Kevin Shannon 
Hawthorne Army Depot 
1 South Maine Street 
Hawthorne, NV 89415-9404 

BUREAU OF CORRECTNE ACTIONS 
P: 775.687.9368 F: 775.687.8335 

August 17, 2007 

Jim Gibbons. Governor 

Allen Biaggi, Director 

Leo M. Drozdoff, P.E., Administrator 

RE: Approval of Draft Final Closure Report, Additional RCRA Facility Investigation, Solid 
Waste Management Unit H-01, Hawthorne Army Depot, Hawthorne, Nevada, April2003 

Dear Mr. Shannon: 

The Nevada Division of Environmental Protection, Bureau of Corrective Actions (NDEP) has reviewed 
Hawthorne Army Depot's Draft Final Closure Report, Additional RCRA Facility Investigation, Solid 
Waste Management Unit H-01, April 2003. Solid Waste Management Unit (SWMU) H01 is a concrete 
slab of a former movie theater. After the theater was tom down, the slab was used for ftre training. 
Waste petroleum, oil, and lubricants (POL) were ignited and extinguished at the site for ftre training. The 
quantity of POL used at the site is unlmown, as is the duration offrre training at the site. Visible evidence 
of POL staining has been noted on the surrounding soil and concrete slab. 

This closure report documents the results of the RCRA Facility Assessment (RFA) completed in 1994, 
the RCRA Facility Investigation completed in 1997, and the sampling results obtained from field :work 
completed for this investigation. The report indicated that one of the twenty-nine field samples collected 
during the three investigations exceeded the Total Petroleum Hydrocarbon (TPH) action level of 100 
mglkg~ with a value ofTPH-motor oil of270 mglkg. Seven of eleven field samples exceeded the arsenic 
industrial Preliminary Remediation Goal (PRG) but were within the natural backgrol.Uld range for the 
Hawthorne Army Depot. One sample exceeded the PRG and was slightly above background range. The 
report recommends closure of SWMU HO 1. 

The NDEP approves the Draft Final Closure Report, Additional RCRA Facility Investigation, Solid 
Waste Management Unit H-01. If you should have any questions or wish to discuss any of these items, 
please feel free to contact me at (775) 687-9443 orrkutsch@ndep.nv.gov. 

~ly, 11. KJJbcL 
Ra~tsch 
Department of Defense Branch 
Bureau of Corrective Actions 

cc: Scott Smale, Supervisor, Department of Defense Branch, Bureau of Corrective Actions, NDEP 
Lt. Col. Hardee Green, Hawthorne Army Depot, Hawthorne, NV 89415 
Herman Millsap, Hawthorne Army Depot, Hawthorne, NV 89415 
Jeff Armstrong, U.S. Anny Environmental Center, Technical Assistance Project Manager, 5179 Hoadley Road, APG, MD 21010-5401 
Sophie Ngu, USACE Sacramento District, 1325 J Street, Sacramento, CA 95814 
Guy Romine, IMAE-CDS, 19932 SE Foster Roadt Boring, OR 97089 
Patrick Reilley, Plexus Scientific, Project Manager, 9104 Guilford Road, Suite 1010, Columbia, MD 21046 
AmyL Lange, CH2M Hill Project Manager, 9191 South Jamaica Street, Englewood, CO 80112-5946 
Kee Chan, USACE Sacramento District, 1325 J Street, Sacramento, CA 95814 
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SWMU H01 
Hawthorne Army Depot, Hawthorne, Nevada 

Attachment 4 
Fate and Transport Study 
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Closure Report: ADDITIONAL RCRA FACILITY INVESTIGATION 
Solid \V::~ste Manal!cmcnt Unit H-Ot, Ha\\1horne Army De pol. 1-J~wthorne. Nevada 

FATE and TRANSPORT STUDY 

~·lodeling Impact To Groundwater Using Hydrocarbon Spill Screening 1\·lodel 
SWMUH-01 

Hawthorne Army Depot 
Hawthorne, Nevada 

1.0 Rationale 

The U.S. Environmental Protection Agency Hydrocarbon Spill Screening Model (HSSM; 
USEPA, 1995) was used to rn~del the movement of n1otor oil contamination (TPH-m) 
through the unsaturated zone to determine potential in1pal:t to groundwater at SW~1U H-
0 1. This model was designed to simu1ate the behavior of water-immiscible contaminants, 
such as motor oil. The HSSM model is appropriate for use at Hawthorne Army Depot 
(HW AD), which is 3n arid desen environment, because it allows the user to define 
percent saturation in soil. 

2.0 General Assumptions and Calibration 

The HSSM model was calibrated using both default and site specific information. 
Default model hydrologic parameters were used, and an average arid climate percent 
saturation value of 0.19 (Flint et a/., 1996) '.\as input into the modeL Porous medium 
parameters used were based on the soil types present at SWMU H-0 I. silty sand to sand. 
Hydrocarbon phase parameters u~ed such as density, viscosity, solubi1ity and surface 
tension were obtained frorr. the Oil Properties Database (Environment Canada, 2002). 
The hydrocarbon pha~e parameters used were for motor oil (diesel), as that was the TPH 
fraction dt!tected at the highest concentration and greatest depth. Hydrocarbon release 
time was estimated at one year, a conservative estimate, based upon the last fire-training 
permit (No. 87-41 ), which expired in October 1987. Previous records regarding the 
ignition of waste petroleum, oil and lubricants are unavailable. Therefore, one year was 
used as the hydrocarbon release duration. The source area was estimated at 3-m2

, based 
on previous reported staining of the concrete slab and the surrounding soil. 

Calibration was accomplished by running the model, with the above parameters, from 
1987 to 2002 ( 15 years). The flux was then varied so that the resulting saturation curves 
indicated contamination would reach 5.5 feet ( 1.52 meters) bgs, the lowest depth with 
detected TPH-m in the 2002 ARFI sampling round (SB 1-7-5). The final flux used was 
0.00023 rnld, which corresfonds to a release of approximately 66 gaHons of unburned 
hydrocarbons over the 3-m assumed source area. The model was then run for 100 years 
to estimate the extent of downward migration through the unsaturated zone. 

3.0 Results and Conclusions 

Results after running the model for 100 years indicated that the TPH-motor oiJ impacted 
soils would reach a maximum depth of approximately 6.3 feet bgs ( 1.9 meters; Figure 1 ). 



Closure Report: ADDITIONAL RCRA FACILITY INVESTIGATION 
Solid Waste M;ma~cmcnl Unit H-01. Hawthorne Army Depot. Hawthorne, Ne\'ada 

This depth is well above the average groundwater depth of approximately I I 2 feet based 
on the proximity wells (IRPMW4J, IRPMW46, IRP1\1W47, and IRP~1W48). Further, 
the total percent liquid saturation at 6.3 feet bgs is approximately equal to the percent 
liquid saturation for the residual source, indicating that the contamination is stable, and 
will not migrate downward significantly. Based upon these results. the residual TPH 
containination at SWMU H-0 J is unlikely to impact groundwater. 

4.0 References 

Environement Canada Website. 2002. http://ww\v .etc­
cte.ec. ec.ca/databases/spills e.hunl 

Flint Alan L., Hevesi Joseph A., Flint Lorraine E. 1996. Conceptual and Numerical 
Model of Infiltration for the Yucca Mountain Area, Nevada. U.S. Geological Survey, 
Denver, Colorado. 

USEPA. 1995. The Hydrocarbon SpiJI Screening Model (HSS~1) Users Guide, Volume 
I, Robert S. Kerr Environmental Research Laboratory, Office of Research and 
Development, Ada, Oklahoma. 

2 



Closure Report: ADDITIONAL RCRA FACILITY INVESTIGATION 
Solid \Vasle Management Unit H-01, Hawlhornc Army Depot. H:lwthorne, Nevada 

Figure l 

Ill 

"' Ill ... 
Ill 

Ill 

Ill 

tit 

"' 
Ill 

til ... ... 
"' ,,, ... 
ot I ... 
\II 
II t 

t\1 ,,, .. ' 
,,, 
\II 

II I 

•••••••.••••••• -f ~-· 
II 

It ............ ·-..... . 

Salutation Prolie1 

0.,0 O.GO 0.80 
Total icPd satwation 

3 

3bSO.Od 
7DJOd 
105&1 d 
14600 d 
35'Xl.d 

1.00 

,.., - I 



This page intentionally left blank. 



 




