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ABSTRACT

" This technical memorandum develops process options which are appropriate

for environmental restoration activities at Naval Air Station Fallon

(NAS Fallon), Nevada. The document is submitted in conjunction with the

feasibility study (FS) activities associated with Phase II of the Installation

Restoration Program (IR Program) currently underway at the base. Contaminants

at each of the twenty-one sites deemed potentially threatening in the Phase I

study are addressed.

As additional site-characterlzatlon information becomes available, a

second technical memorandum will be developed to screen the process options

outlined herein and formulate remedial alternatives. Finally, a third

technical memorandum will be developed to screen remedial alternatives and

recommend the optimal remedial alternative for each site. At the completion

of these activities, the resulting technical memos will be assimilated into

the base-wlde Feasibility Study for NAS Fallon.

. Introduction of contaminants to the environment has resulted from

deliberate disposal activities (both through dumping and landfilllng) and

accidental spills and leaks associated with normal activities at NAS Fallon

over its lifetime of operation. Environmental sampling results indicate that

the vast majority of contaminants of concern are petroleum hydrocarbon

related. These contaminants include JP-4, JP-5, leaded and unleaded gasoline,

waste oils and lubricants_ hydraulic fluids, and numerous solvents and

cleaners. Indeed, areas of contiEuous petroleum hydrocarbon contamination can

be associated with eleven of the twenty-one IR Program sites at NAS Fallon"

Sites i, 2, 3, 4, 6, 12, 13, 14, 16, 19, and 23.

The principal exposure pathways of concern associated with NAS Fallon

contaminants appear to be the surface flows and shallow drainage systems to

which the base contributes. Available data indicate NAS Fallon IR Program

sites are not contributing excessive contamination to surface flows emanating

- from the base. Contaminants appear to be contained in a relatively immobile

state in the shallow subsurface with little or no contaminant migration off

- site.

XV
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I. INTRODUCTION

i.I BACKGEOUND
i

This technical memorandum has been prepared as part of Phase II,

Feasibility Study, of the Installatlon Restoration Program (IR Program)

currently underway at Naval Air Station Fallon (NAS Fallon), Nevada. The IR

Program is designed to ensure that Department of Defense (DOD) facilities

comply with environmental legislation outlined in the Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA) of December

1980 as amended by the Superfund Amendments and Reauthorization Act (SARA)

(NEESA 1984).

The IR Program is initiated through a Phase I Preliminary Assessment/Site

Inspection (PA/SI). Phase I utilizes employee interviews, site inspections,

record searches, and limited analytical testing to determine areas where

environmental contamination may be present. Environmentally sensitive sites

. are recommended for inclusion in Phase II (Remedial Investigation/Feasibility

Study) where additional analytical testing verifies and determines the extent

- and magnitude of contamination. Phase II work also includes rerommending a

preferred remedial alternative through a systematic evaluation of various

remedial options. Finally, the preferred remedial alternative is implemented

in Phase III, Remedial Deslgn/Remedlal Action.

Phase II activities commenced at Naval Air Station Fallon (NAS Fallon) in

September 1988 after completion of Phase I work in April 1988. Phase I PA/SI

activities concluded that twenty-one sites at NAS Fallon posed a signiflcan_

threat to the environment and recommended these sites for inclusion in Phase

II activities° The objective of Phase II investigations is to further assess

contamination at the twenty-one sites of interest and recommend appropriate

remedial measures. This objective is accomplished by: I) confirming and

quantifying contamination at the sites of concern, and 2) developing and

- evaluating remedial alternatives capable of providing environmental protection ,

from any contaminants confirmed to be present.

" In order to accomplish these two goals, Phase II activities consist of a
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remedial inve_stigation (RI) and a feasibility study (FS). First, the extent

and magnitude of contamination at sites deemed potentially contaminated are

assessed and quantified. _llis is accomplished through the RI portion of

Phase II. If the RI confirms the presence of contaminants at a site, the

development and evaluatlonof remedial alternatives is accomplished through

the FS portion of Phase II.

In general, the RI and FS are not conducted sequentially as separate

investigations. Rather, both initiatives are conducted concurrently to

facilitate an exchange of information between the two activities. Information

disclosed during initial stages of the RI is channeled through the FS to

develop abroad range of remedial alternatives applicable to the site. As

remedial alternative development and evaluation proceed in the FS, any

additional data needs that become apparent are channeled back to the RI for

inclusion in future site-characterizatlon activities. In this manner,

information gaps disclosed by the FS are used to guide the direction of future

RI investigative efforts. The resulting iterative process is well suited for

addressing the complex envizonments associated with most environmental

restoration sites. Thus, the RI and FS collectively form the RI/FS process

where subsequent activities are guided by previous investigations through a

collaborative interaction between the two initiatives.

1.2 HISTORY OF NAVAL AIR STATION FALLON ....

The following section contains a brief history of operations at NAS

Fallon. The history and nature of the environmental contaminants associated

with the facility are also discussed.

NAS Fallon is located approximately six miles southeast of the town of D

Fallon and sixty miles east of the city of Reno, Nevada (Fig. 1.2.1). The

facility lies in the central Carson Desert, commonly known as the Lahontan

Valley. The climate is semiarid with an average rainfall of 12.7 cm (5 in.)

per year.

Naval Air Station Fallon was originally established as a military

facility in 1942 when the Civil Aviation Administration and Army Air Corps

constructed four airfields in Nevada as part of the Western Defense Program. o
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In 1943 the Navy assumed control of the still-uncompleted facility, and on

June 10, 1944, Naval Air Auxiliary Station (NAAS) Fallon was commissioned.

The newly commissioned facility provided training, servicing, and support to

air groups sent to the base for combat training. From 1946 to 1951, NAAS .

Fallon experienced varying but reduced operational status and was eventually

turned over to Churchill County and the Bureau of Indian Service.

In 1951, Fallon was used as an auxillary landlng field for NAS Alameda,

California, and on October 1, 1953, NAAS Fallon was re-establlshed. On

January I, 1972, NAAS Fallon was upgraded to its current status of Naval Air

Station Fallon. NAS Fallon serves primarily as an aircraft weapons delivery

and tactical air combat training facility.

Since its inception in 1942, various kinds of environmentally harmful

materlals have been routlnely used and/or disposed of at NAS Fallon. These

include Jet fuel (JP-_ and JP-5), oil, avgas (aviation gasoline), gasoline,

antifreeze, hydraulic fluid, solvents, paint, pesticides, and industrial and

municipal garbage. These substances may have been introduced into the

environment during aircraft refueling, maintenance, and washing; vehicle

maintenance; off-speciflcatlon fuel disposal; flre training exercises; tank

cleaning; sewage disposal; pest and weed control; landfilllng; and accidental

leaks and spil!s.

Environmental concerns associated with past activities at NAS Fallon have

resulted in several environmental assessment initiatives. These include:

1) an investigation b_' ERM-West of fuel found to be floating on the water

table underlying the ne_ fuel farm facillty (ERM-West 1988); 2) an invest-

igatlon by the Nevada Division of Environmental Protection (NDEP) of an

alleged fuel release at the new fuel farm facility (NDEP 1990); and

3) initiation of the current IR Program of which this document is a part.

Portions of the IR Program initiative which have been completed to date

include: the Phase I, PA/SI (Dames and Moore 1988), preliminary portions of

_he Phase II, RI (ORNL 1989), and the Site 2 Engineering Evaluatlon/Cost

Analysis (EE/CA) (ORNL 1991).

Currently, the baseactlvely implements comprehensive waste management

practices to control environmental pollutants. Additionally, completion of

the IR Program will assure full compliance of base activities with federal and

state envlron_ental regulations.
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1.3 PUI:tPOSE AND OUTLINE OF REPORT

1.3.1 Purpose of Report

This technical memorandum is being submitted in conjunction with the FS

portion of Phase II activities currently underway at NAS Fallon, Nevada.

Information concerning contaminants at NAS Fallon is taken from _the Phase I

study (Dames and Moore 1988), initial RI field-sampling activities

(ORNL 1989), and other environmental studies (ERM-West 1988, NDEP 1990).

These data are reviewed for preliminary assessment of the extent and magnitude

of contaminants associated with the _wenty-one sites of concern. The contam-

inated media of concern, exposure pathways, Applicable or Relevant and

Appropriate Requirements (ARARs), and remedial action goals are defined on a

site-speciflc basis. Finally, general response actions, technology types, and

specific process options capable of satisfying the remedial action goals and

providing environmental protection are formulated.

" As results from additional RI site-characterizatlon activities become

available, subsequent technical memorandums will be developed to: screen the

process options developed herein; develop remedial alternatives as combina-

tions of the retained process options; and, finally, screen remedial alter-

natives and recommend the optimal remedial alternative for each site. At the

completion of these activities, the resulting technlcal memorandums will be

assimilated into a base-wlde Feasibility Study for NAS Fallon whlch is

consistent with Office of Solid Waste and Emergency Response (OSWER) Directive

9355.3-01, Guidance for Conduccin E Remedlal InvesCiga_ions and Feasibillcy

S_udies Under CERCLA (USEPA 1988).

1.3.2 Outline of Report

The development of process options appropriate for remedial activities at

a specific site requires an understanding of: I) the nature, extent, and mag-

nitude of contaminants present; 2) the mobility, transport pathways, exposure

points, and affected receptors associated with contaminants; and 3) ARARs

associated with contaminants. Since these points are all dependent upon past

actlvitles in and around the site, a knowledge of site history is also

required.
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The following format will be employed to develop process options for the

sites of concern at NAS Fallon:

Site History as based on available information from previous .

investigations concerning environmental contaminants of concern;

Cqntaminated Media of CoDcern. EXposure Pathways, ARARs_ and Remedial

Action Objectives a_ determined from site history and previous

environmental investigations; and,

General Respons? A_tions,LTechnolo_v Tv_es, and Site-Specific Process

Options capable of supplying environmental protectiveness in light of

ARARs and remedial action objectives developed.

A flow chart showing the logic process used in the final evaluation (the

development of site-speclfic process options from general response actions) is =

shown in Fig. 1.3.2.i. A general response action will include any applicable •

containment, treatment, removal, or institutional action capable of meeting

remedial objectives. Delineation of technology types will include determining " '

appropriate response-action technologies in light of specific circumstances

associated with each site. Finally, slte-specific process options appropriate

for each of the technology types will be formulated.

The following section develops remedial process options appropriate for

environmental restoration at each of the twenty-one potentially contaminated

sites at NAS Fallon. To facilitate ease in referencing and in developing of

location maps, Phase II activities to date have referenced the twenty-one

areas of concern as four individual sites and four groupings encompassing the

remaining seventeen sites. Grouping is based on proximity of sites to one

another and/or similarity of contaminants. In order to maintain consistency

throughout Phase II activities, reference to individual sites in this report
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GENERAL RESPONSE ACTIONS

. As predicated on remedial action objectives, define

general response actions to include containment,

treatment, removal, or institutional measures capable of
. providing environmental protection at each site.

TECHNOLOGY TYPES

Define appropriate technology types for each included

general response action in light of slte-speciflc
cons iderat ions such as accessibility, extent, and

magnitude of contamination (e.g., technology types

included under the general response category "treatment"

may include chemical treatment, biological treatment,
physical treatment, or thermal treatment).

\,

SITE-SPECIFIC PROCESS OPTIONS

Formulate process options for each included technology
type (e.g., process options available.for consideration

under the technology type "chemical treatment" may
include precipitation, ion exchange, neutralization, and
ultraviolet ozone treatment).

" Figure 1.3 2.i Functional relationships employed to generate process options.
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will be made through the site's associated grouping. The twenty-one sites and

associated groupings under investigation are shown in Fig 1.3.2.ii and

include:

SITE GROUPING

Site I - Crash Crew Training Area Stand alone

Site 3 - Hangar 300 Area Stand alone

Site 20 - Checkerboard Landfill Stand alone

Site 24 - Road Oiling Area Stand alone

Site 2 - New Fuel Farm Group I

Site 4 - Transportation Yard Group I

Site 6 - Defuel Disposal Area Group II

Site 7 - Napalm Burn Pit Group II

Site 21 - Receiver Site Landfill Group II

Site 22 - Northeast Runway Landfill Group II

Site 9 - Wastewater Treatment Plant Group III

Site 18 - Southeast Runway Landfill Group III "

Site I0 - Ground to Air Transmitting and
o

Receiving (GATAR) Compound Group IV

Site ii - Paint Shop Group IV

Site 12 - Pest Control Shop Group IV

Site 13 - Boiler Plant Tanks Group IV

Site 14 - Old Vehicle Malntenance.Shop. • Group IV

Site 16 - Old Fuel Farm Group IV

Site 17 - Hangar 4 Group IV

Site 19 - Post-World War II Burial Site Group IV

Site 23 - Shipping and Receiving Disposal Site Group IV

The memorandum concludes with a base-wlde summary of contaminants of

concern and recommendations concerning the direction of future Phase II

activities.



ORNL-DWG 91-15632



10

2. DEVELOPMENT OF SITE-SPECIFIC PROCESS OPTIONS

2.1 SITE I. CRASH CREW TRAINING AREA

2.1.1 Site History

As shown in Fig. 1.3.2.11, Site i, Crash Crew Training Area, is located

in the southeastern portion of NAS Fallon in the older portion of the base.

The site consists of an unlined, earth-bermed fire pit and two aboveground

storage tanks (Fig 2.1.I.i). The fire pit is roughly 7.6 m (25 ft) in

diameter and approximately 0.91 m (3 ft) deep. The aboveground storage tanks

are located 54.5 m (180 ft) west of the fire pit and have a storage capacity

of 3785 L (1,000 gal) and 18,927 L (5,000 gal).

From the mld-1950s to April 1988, the fire pit was used to conduct fire

training activities for NAS Fallon personnel. Fire training activities

consisted of flooding the fire pit with flammable liquids which were then

ignited and extinguished. During this time period, weekly activities resulted

in an estimated total of 4,731,750 L (1,250,000 gal) of petroleum hydrocarbons

being burned at the site, averaging 3028 L/week (800 gal/week). The flammable

liquids consisted of waste products from the old and new fuel farms, aircraft

maintenance, and vehicle maintenance. Of the wastes burned, an estimated 90%

was off-speclflcatlon fuel, 9% oil, and 1% solvent.

Waste liquids were usually stored in the nearby storage tanks and fed to

the fire pit via underground pipelines upon initiation of fire training

activities. Occasionally, wasEes were dumped directly into the fire pit if

the storage tanks were full. From 1982 to Aprll 1988, only off-speclflcation

JP-5 from the new fuel farm was incinerated in the fire pit. From April 1988

to the present, no petroleum hydrocarbons have been burned at the pit. Fire

training activities presently consist of extinguishing wooden pallets and

tires.
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2.1,2 Contaminated Media of Concern, Exposure Pathways 0 ARARs, and Remedial

Action ObJ ectives

A synopsis of media-specific, contaminant transport pathways, assim-

ilation routes, exposure points, and affected biota for NAS Fallon is given in

Appendix C. The following paragraphs expand on these initial evaluations in

light of the additional characterization activities which have been completed
at Site i.

2,1.2.1 Contaminated Media of Concern

Phase I investigations revealed soil staining in and to the south of the

fire pit. Minor staining, resulting from spills during filling activities,

was also observed around the two storage tanks (Fig. 2.1.1.i). Phase I activ-

ities concluded that, due to the amount of liquids disposed of _t the site,

subsoil and groundwater contamination is likely.

Additional contaminant assessment activities have been conducted in

conjunction with the Phase II RI and include: an EM-31 geophyslcal survey;

field screening of flfty-seven groundwater test holes; and installation of six

soll borings, eight groundwater monitoring wells, and two plezometers.

Results from the geophysical survey (Appendix A) confirmed the location of a

former Carson River channel passing across the southwestern portion of the

site (Fig. 2.1.2.1) Figure 2.1.2.11 shows the location of the groundwater

test hole screening used to delineate the boundaries of a petroleum hydro-

carbon plume underlying the facility. Results from the groundwater screening
are given in Appendix B, Table B.I.

Also shown on Fig. 2.1.2.ii are the locations for the soll borings, the

monitoring wells, and the plezometers. Laboratory results from the soll

borings and initial rounds of sampling of the monitoring wells are not yet
available.

Phase II site-characterizatlon activities completed to date indicate

contaminants of concern at Site I are petroleum hydrocarbons (primarily JP-5).

Results also indicate the contaminated media of concern include the soils and

shallow groundwater underlying the site. The atmospheric medium is not
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considered to be a concern because petroleum hydrocarbons have not been

disposed of at the site since April 1988. Sufficient time has thus elapsed

for volatile contaminants at or near the surface to have dissipated to well

below levels of concern.

2.1.2.2 Exposure Pathvays

Direct exposure pathways for contaminated soils at Site 1 include dermal

contact, _ ingestion, and inhalation of dust particles and volatile consti-

tuents. Affected biota include indigenous plants and burrowing animals as

well as personnel associated with site activities such as fire training

exercises and constructlon/maintenance. Plant and animal populations are

controlled on NAS Fallon property, and exposures associated with these biota

are thus minimized. Direct exposure to the human populace is also restricted

to naval personnel and subcontractors who have adequate training in handling

contaminated materials. Health and safety measures requiring effective

" environmental monitoring, environmentally safe construction practices

(i.e., dust control and explosion proof equipment), and _nterim protective

measures (i.e., protective clothing, respirators, and app_:oprlate decontam-

ination procedures) further mitigate exposure to contamlnated soils during

on-site activities. Restricted access and site activities geared towards

environmental safety thusprevent contaminated soils at Site 1 from consti-

tuting a primary exposure pathway.

Direct exposure pathways for groundwater include use of contaminated

groundwater extracted from the shallow aquifer and percolation of contaminants

into the underlying basalt aquifer. The basalt aquifer supplies domestic

water to the surrounding populace and is thus considered a sensitive exposure

pathway. The shallow aquifer is not pumped on NAS Fallon property and, due to

its high salinity, is not used for human consumption in the surrounding area

(Appendix C). One well tappin E the shallow aquifer is known to exist approx-

imately one-half mile southeast of the base. Although the use of this well is

unknown, its likely purpose in light of the poor water quality is to supply

water for livestock. Direct exposures to contaminants through extraction of

the shallow groundwater in the area are thus believed to be minimal.



16

Available site-characterizatlon results indicate that contaminants are

not migrating into the deep basalt aquifer which supplies drinking water for
w,

the area. The PA/SI report (Dames and Moore 1988) postulates the existence of

an upward flow gradient in the surrounding area. Add_tionally, a confining .,

clay layer is known to exist between the contaminated shallow aquifer and the

deep basalt aquifer in certain portions of the base (ERM-West 1988). In is

believed that these natural containment mechanisms prevent contaminants from

reaching the regional domestic water source. The lack of use of shallow

groundwater in the immediate vlcin_ty and the natural containment properties

associated with the reglonal groundwater flow system prevent the shallow

groundwater from serving as a direct exposure pathway.

As with soils, contaminated groundwater associated with Site 1 does not

constitute a direct exposure pathway. Soils may, however, serve as a source

term for atmospheric transport of contamlnatedparticulates, and both

contaminated soils and groundwater may act as a source for contaminating

surface flows. Contaminated surface flow may then serve as an exposure

pathway to sensitive receptors.

Exposures to wind-blown transport of contaminated soils are minimal due

to restricted access in the immediate vicinity, the natural cohesive proper-
=

ties of native surface soils, and dust control measures employed during

construction activities. In addition, the air quality of the region is good,

and airborne particulate matter is quickly dispersed. Atmospheric transport

of contaminated soils is, hence, not consldered-a threat to the environment.

Downward transport of residual soils contamination to the underlying

aquifer via surface water percolation is not considered significant because of

the semiarid climate. Indeed, the alkali flats in the surrounding area

indicate a negative regional water balance, lt is surmised that because

contaminants were originally introduced at or near the ground surface, the

downward transport necessary to produce existing groundwater contamination

resulted from gradients introduced from excessive spills or dumping and not

from the natural percolation process.

Surface flow runoff resultlng from excessive precipitation or human
b

activities may transport contaminated surface sediments or dissolved

constituents to the regional surface drainage system. In addition,

contaminants presently associated with the shallow groundwater may migrate

............... llll ....................lla............""' ..............................................
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downgradient for eventual seepage discharge into the surrounding drainage

ditches. Restricted access and institutional controls again minimize any

sensitive surface flow exposures on NAS Fallon property. Contaminated surface

. flows do, however, have the potential to transport contaminants off site to

sensitive exposure points. As explained in Appendix C, sensitive off site

exposure points assocla_ed with surface flows include recreational exposure,

direct exposure to biota which inhabit contaminated surface fl0w channels and

wetlands, secondary exposure to humans who consume contaminated biota, and

exposures associated with the final deposition of contaminated waters into the

neighboring reservoirs and wetlands (Carson Lake and Stillwater Wildlife

Refuge).

Ground- and surface-water transport to off-slte receptors is thus the

primary exposure pathway for contaminants of concern at Site I. Potential

off-site transport mechanisms include: I) eventual seepage discharge of

contaminated groundwater and free product to surface flows migrating off site_

and 2) discharge of contaminated surface flows (from rainfall and human

activity) to surface war -_ drainage systems. The principal exposure pathway

of concern is thus the regional surface flow system extending from the down-

gradient (southeastern) edge of the base to either Carson Lake or the

Stillwater Wildlife Refuge.

As explained in Appendix C, the regional drainage system was constructed

to intercept and drain the shallow aquifer. Figure 1.3.2.ii and Fig. C.3

indicate that the Lower Diagonal Drain located along the southern boundary of

the base is the primary receptor point for groundwater or surface flow

transport of contaminants from Site i. Figure 2.1.2. iii is a flow chart which

summarizes the above discussion and depicts the screening logic used in

determining the exposure pathways of concern. As shown in the flow chart, the

Lower Diagonal Drain and subsequent off-site surface flows into which it

drains are the primary exposure pathways associated with contaminants at

Site i.

2.1.2.3 ARARs and Remedial Action Objectives
w

E

The State of Nevada Division of Environmental Protection (NDEP)

Hydrocarbon Cleanup Pollcy (NDEP 1987) is given in Appendix D.
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As stated in this NDEP Policy, remediation of petroleum-hydrocarbon-Q

contaminated soils and groundwater may be required if action limit concen-

. trations are exceeded. Action limit concentrations are set at i00 mg/kg total

petroleum hydrocarbons (TPH) for soils and the Environmental Protection Agency

(EPA) maximum contaminant levels (MCLs) or recommended maximum contaminant

levels (RMCLs) for groundwater used as a drinking water (potable) source.

Relevant MCLS are 5.0 _g/L for benzene (established), 700 _g/L for ethyl-

benzene (proposed), I0,000 _g/L for total xylene (proposed), and 2,000 _g/L

for toluene (proposed). If these action limits are exceeded, the need for

remedial activity is then evaluated with respect to site-specific parameters

such as use of the contaminated medium; contaminant transport potential; the

degree, magnitude, and toxicity of contaminants; and economic cost/benefit

considerations. Although contaminants of concern may indeed exceed action

limits at Site I, the need for active remediation must still be evaluated in

light of the restricted access to NAS Fallon property and the lack of use of

" the upper aquifer.

While the existence of soll and groundwater contaminants in excess of

action limits does not in itself mandate active remediation, the existence of

free-phase product on the groundwater in excess of 1.27 cm (0.5 in.) does

require the implementation of an active removal action (Appendix D). Prelim-

inary borehole screening results indicate that this action level has probably

been exceeded at Site I.

Remedial action objectives for Site 1, based on the above referenced

ARARs, are formulated in Table 2.1.2.i.

2.1.3 General Response Actions, Technology Types, and Site-Specific Process

Options

Tables 2.1.3.i and 2.1.3.ii list the general response actions, technology
I

types, and process options for Site 1 contaminated soils and groundwater

respectively. The table listings offer varying degrees of environmental pro-

tection based on: i) che contaminated media of concern and remedial action

objectives formulated in Table 2.1.2.i, and 2) the associated exposure path-

ways and affected receptors discussed in Section 2.1.2. The process options
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Table 2_1.2.i. Site 1, Crash Crew Training Area. Remedial action objectives

' I i iiiii iii i i i iii i ii i i i i rl ii ,i i i iii ii i i

i Remedial Action Objectives - Site I
D J

i I_ , Ii II i I till i iii i i . I !J J II I iii ;LII _i_iIrli

Contaminated Media Applicable or Relevmlt Media-Specific
and Appropriate Remedial Action

'_ Requirements (ARARs) Objectives
iiii i i' ii F ii ..... i '1_' i,, ii i I 'I'111 iii iii iiiilliiiiIiiiill i iii i, nii i Illl I i iii iml i iii ii iiii iii [

Soil NDEP Hydrocarbon Prevent exposures to

Cleanup Policy soils contaminated in

excess of 100 ms/k 8 TPH
, ,,,, i , ,, ,,, , , ,, i ,, , ,

Prevent exposures to
groundwater used as a

potable source
contaminated in excess

of 5.0 _g/L for

benzene, 700 _g/L for

ethylbenzene, 10,000

_g/L for total xylene,

Dissolved NDEP Hydrocarbon and 2,000 _g/L for

Product Cleanup Policy toluene.

Prevent exposures to

Groundwater seepage discharge of "

groundwater
contaminants into

surfa=e waters in

excess of 1.0 mg/L TPH

v6,37 Initiate active free-

product removal

NDEP Hydrocarbon operations when free-

Free Cleanup Policy phase product exists on

Product the groundwater in
excess of 1.27 cm

(0.5in.)

TPH: total petroleum hydrocarbons
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formulated in Tables 2,1.3,1 and 2,1,3,11 will serve to form the remedial

action alternatives for Site 1 as Phase II work progresses,

As shown in Table 2.1,3,1, general response actions for soils include

. institutional measures, containment, treatment, and removal, Applicable

technology types and process options required for implementation are listed

accordingly for each general response action, Restricted access is listed in

conjunction with the no action technology type because NAS Fallon is already a

restricted area.

General response actions for contaminated groundwater also include

institutional measures, containment, treatment, and removal (Table 2.1.3.ii).

Technology type and appropriate process option listings follow for each of the

general response categories. As with soils, on-slte restricted pumping is

included with the no action technology type because the upper aquifer is not

p_ped on NAS Fallon property.

" 2.2 SITE 30 HANGAR 300 AREA

2.2.1 Site History

As shown in Fig. 1,3.2.ii, Site 3, Hangar 300 Area, is located in the

west-central portion of NAS Fallon in the new area. Hanger 300 was

constructed in 1960 at which time disposal of contaminants on the adjacent

land areas began. Hangar 300 serves to house the Ground Support Equipment

(GSE) activity which is responsible for servicing aircraft support equipment.

In addition, GSE was probably involved with aircraft maintenance and the

disposal of aircraft repalr/malntenance waste fluids prior to the arrival of

Fleet Liaison in 1976.

Environmental concerns at the site are associated with several separate

areas including the north and south disposal areas, bowser disposal area,

oil/water separator area, GSE area, and the wells air start building

(Fig. 2.2.1.i). The wells air start building is located south of Hangar 300

(Fig. 2.2.1.i) and served to supply compressed air used to start Jet engines.

The wells air start facility was u_ed from 1978 to 1987 at which time a new

air start facility became operational. Contaminants at these areas are the
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Fig. 2.2.1.i Site 3, Hangar 300 Area.
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result of dumping petroleum hydrocarbon-related wastes on the open ground

surfaces. Because of their close proximity, the areas are grouped into one

site (Dames and Moore 1988).

. The north and south disposal areas and the bowser disposal area

(Fig, 2.2.1,1) all received slmilar contaminants derived from disposal of

waste aircraft fluids. Contaminants consisted of JP-5, hydraullc flulds, lube

oil, and solvents including carbon tetrachloride, trlchloroethene (TCE)_ and

PD-680 (stoddard solvent). Waste disposal at the north and south disposal

areas consisted of hand-carrying fluids in small drain pans to the edge of the

paved apron and dumping them on the open ground. Estimates of wastes Intro-

duced at these two areas between 1960 and 1981 total approximately 30,280 L

(8tO00 gal). Introduction of contaminants at the bowser _isposal area

differed in that contaminants were dumped in larger quantities through the

periodic emptying of 946 L (250 ga1) bowsers filled with waste aircraft

fluids. As much as 47,318 L (12,500 gal) of liquid waste may have been

disposed of at the bowser disposal area between 1960 and 1984.

" The oil/water separator and associated drainage ditch are located west

of the north disposal area (Fig. 2.2.1.i). The separator was designed to

" contain non-aqueous phase liquid (NAPL) contaminants emanating from floor

drains in Hanger 300. Contaminants consisted of the waste fluids described

above as well as aircraft cleaning solvent (Turco). The oil/water separator

was used from 1960 to 1986 and reportedly malfunctioned on occasion allowing

direct discharge of contaminants into the surface drainage ditch, lt is

estimated that as much as 11,356 L (3,000 gal) of wastes were discharged from

the separator during this time period.

Compressor blowdown was introduced into the wells air start area between

1978 and 1987. Wastes consisted of compressor lube oll introduced into the

compressed air as compressor blowby. Contaminants occasionally ponded in the

unpaved area resulting in some surface drainage to the west. Approximately

2,839 L (750 gal) of waste oil may have been introduced to the ground surface

" during this operatioDal time period.

The GSE area is located to the southwest of Hanger 300 (Fig. 2.2.1.i) and
e

received fluids from spills and leaks in adjacent storage areas between 1960

and 1987. Wastes introduced include hydraulic fluid, lube oil, waste oil, and

solvents (includlng TCE, Turco, and PD-680). As much as 5,110 L (I,350 ga1)

of waste liquids may have been discharged to the GSE area.
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2.2.2 Contaminated Media of Concern, Exposure Pathways, AL_s, and Remedial

Action Objectives
f

A synopsis of media-specific contaminant transport pathways, assimilation wJ

routes, exposure points, and affected biota for NAS Fallon is given in

Appendix C. The following paragraphs expand on these initial evaluations in

light of the additional characterization activities which have been completed

at Site 3.

2.2.2.1 Contaminated Media of Concern

Surface soil samples (depths of 15.2-30.5 cm [6-12 in.]) were taken at

the bowser disposal area and the oil/water separator drainage ditch during the

Phase I PA/SI. Samples were analyzed for TPH using EPA method 418.1 and VOC

using EPA method 8240, and results indicate petroleum hydrocarbon contaminants

are present at both areas (Dames and Moore 1988).

Preliminary field screenin 5 and site-characterization activities

conducted during the Phase II Rl include: the screening of twelve groundwater

test holes, eight soil borings, twelve monitoring wells, and three sediment
=

samples. Screening, sampllng and monitoring well locations are shown on

Fig. 2.2.2,i. Soil, sediment, and initial groundwater samples were submitted

for laboratory analysis, but results are not yet available.

Groundwater test hole screening results (Appendix B, Table B.7) did not

indicate contaminants at the north disposal area or the bowser disposal area.

Contaminants were, however, discovered at the wells air start area and the

south disposal area (Fig. 2.2.2.i). As shown in Fig. 2.2.2.i, the contam-

inants extend eastward underneath the parking apron where the thick concrete

of the apron prevented assessment of the eastern boundary of contaminants.

Site-characterization activities indicate the p_imary contaminants of

concern at Site 3 are petroleum hydrocarbon-related wastes residing in the

soils and shallow groundwater underneath the facility. The atmosphere is not

considered to be a contaminated medium of concern because waste disposal

activities at the site were terminated in the late 1980s. Sufficient time has

thus elapsed for any volatile contaminants to degas and disperse into the

environment.
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2.2.2.2 Exposure PathvaTs

Direct exposure pathways for contaminated soils at Site 3 include dermal

contact, ingestion, and inhalation of dust particles and volatile constl-

tuents. Affected biota include indigenous plants and burrowing animals as

well as personnel associated with site excavation activities. Plant and

animal populations are controlled on NAS Fallon property, and exposures

associated with these biota are thus minimized. Because NAS Fallon is a

restricted area, direct exposure to the human populace is restricted to naval

personnel and subcontractors who have adequate training in handling contam-

inated materials. Health and safety measures requiring effective environ-

mental monitoring, environmentally safe construction practices (i.e., dust

control and explosion proof equipment), and interim protectlve measures

(i.e.,_ protective clothing, respirators, and appropriate decontamination

proced_es) further mitigate exposure to contaminated soils during on-slte

activities. Restricted access and site activities geared towards environ-

mental safety thus prevent contaminated soils at Site 3 from constituting a

primary exposure pathway.

Direct exposure pathways for groundwater include use of contaminated

groundwater extracted from the shallow aquifer and percolation of contaminants

into the underlying basalt aquifer. The basalt aquifer supplies domestic

water to the surrounding populace and is thus considered a sensitive exposure

pathway. The shallow aquifer Is not pumped on NAS Fallon property and, due to

its high salinity, is not used for human consumption in the surrounding area

(Appendix C). One well tapping the shallow aquifer is known to exist approx-

imately one-half mile southeast of the base. Although the use of this well is

unknown, its likely purpose in llght of the poor water quality is to supply

water for livestock. Direct exposures to contaminants through extraction of

the shallow groundwater in the area are thus believed to be minimal.

Available site-characterlzation results indicate that contaminants are

not migrating into the deep basalt drinking water aquifer. The PA/SI report
-

(Dames and Moore 1988) postulates the existence of an upward flow gradient in

the surrounding area. Additionally, a confining clay layer is known to e_ist

between the contaminated shallow aquifer and the deep basalt aquifer in

E
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certain portions of the base (ERM-West 1988). It is believed that these

natural containment mechanisms prevent contaminants from reaching the regional

domestic water source.

As with soils, Contaminated groundwater associated with Site 3 does not

constitute a substantial direct exposure pathway. Soils may, however, serve

as a source term for atmospheric transport of contaminated particulates, and

both contaminated soils and groundwater may act as a source for contaminating

surface flows. Contaminated surface flow may then serve as an exposure path-

way to sensitive receptors.

Exposures to wlnd-blown transport of contaminated soils are minimal due

to restricted access in the immediate vicinity, the natural cohesive proper-

ties of native surface soils, and dust control measures employed during

construction activities. In addition, the air quality of the region is good,

and airborne parciculate matter is quickly dispersed. Hence, atmospheric

transport is not considered a threat to the environment.

Downward transport of residual soils contamination to the underlying

aquifer via surface water percolation is not considered significant because of

the semiarid climate. Indeed, the alkali flats in the surrounding area indi-

cate a negative regional water balance, lt is surmised that because contam-

inants were originally introduced at or near the ground surface, the downward

transport necessary to produce existing groundwater contamination resulted

from gradients introduced from excessive spills or dumping and not from the

natural percolation process.

Surface flow runoff resulting from excessive precipitation or human

activities may transport contaminated surface sediments or dissolved consti-

tuents to the regional surface drainage system. In addition, contaminants

presently associated with the shallow groundwater may migrate downgradlent for

eventual seepage discharge into the surrounding drainage ditches. Restricted

access and institutional controls again minimize any sensitive surface flow

exposures on NAS Fallon property. Contaminated surface flows do, however,

have the potential to transport contaminants off site to sensitive exposure

points. As explained in Appendix C, sensitive off-site exposure points assoc-
w

iated with surface flows include recreational exposure, direct exposure to

biota which inhabit contaminated surface flow channels and wetlands, secondary

exposure to humans who consume contaminated biota, and exposures associated
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with the final deposition of contaminated waters into the neighboring

reservoirs and wetlands (Carson Lake and Sttllwater Wildlife Refuge)'

Ground- and surface-water transport to off-site receptors is thus the

primary exposure pathway for contaminants of concern at Site 3. Potential

off-site transport mechanisms include: 1) eventual seepage discharge of

groundwater contaminants to surface flows migrating off site, and 2) dlscharge

of contaminated surface flows (from rainfall and human activity) to surface

water drainage systems. The principal exposure pathway of concern is thus the

regional surface flow system extending from the downgradient (southeastern)

edge of the base to either Carson Lake or the Stillwater Wildlife Refuge.

As explained in Appendix C, the regional drainage system was constructed

to intercept and drain the shallow aquifer. As shown in Fig. 1.3.2.ii, the

Lower Diagonal Drain located along the southern boundary of the base is the

primary receptor point for groundwater or surface flow transport of contam-

inants from Site 3. Figure 2.2.2.ii Is a flow chart which summarizes the

above discussion and depicts the screening logic used in determining the

exposure pathways of concern. As sho_ in the flow chart, the Lower Diagonal

Drain and subsequent off-site surface flows into which it drains are the

primary exposure pathways associated wlth contaminants at Site 3.

2.2.2.3 ARARs and Remedial Action Objectives

The State of Nevada Division of Environmental.Protection Hydrocarbon •

Cleanup Policy (I_EP 1987) ts given in Appendix D. Table 2.2.2.t lists media-

specific remedial action objectives as predicated on the A_JLs given in
Appendix D.

As stated in this NDEP Policy, remediation of petroleum-hydrocarbon. |

contaminated soils and groundwater may be required if action limit concen-

trations are exceeded. Action limit concentrations are set at i00 mg/kg total

petroleum hydrocarbons (TPH) for soils and the EPA maximum contaminant levels

(MCLs) or recommended maximum contaminant levels (RMCLs) for groundwater used

as a drinking water (potable) source. Relevant MCLs are 5.0 pg/L for benzene

(established), 700 pg/L for ethylbenzene (proposed), 10,000 pg/L for total

xylene (proposed), and 2,000 pg/L for toluene (proposed). If these action
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Table 2.2.2.i. Site 3, HanBar 300 Area. Remedial action objectives

i IZ _ LI i iiil_lll i I I'1 II I IIllll III I Inl II

Remedial Action Objectives - Site 3
ii

Illlill II I I II III III I I I i I I I I II _i_l

Contaminated Media Applicable or Relevant Media-Speclflc _
and Appropriate Remedial Action

Requirements (ARARs) Objectives
I I I I i i II I IIII I T I ii iii I I I IIII II I II I II

Soll NDEP Hydrocarbon Prevent exposures to

Cleanup Policy soils contaminated in

excess of 100 mg/kg TPH
---- -- i i iII ii I II i iiii i i ii

Prevent exposures to
groundwater used as a

potable water source
contaminated in excess

of 5.0 _g/L for

benzene, 700 _g/L for

ethylbenzene, 10,000

pg/L for total xylene,

Dissolved NDEP Hydrocarbon and 2,000 _g/L for
Product Cleanup Policy toluene.

Prevent exposuresto

Groundwater seepage discharge of "

groundwater
contaminants into

surface waters in

excess of 1.0 mg/L TPH.
, i , =,, ,

Initiate active free-

product removal

Free NDEP Hydrocarbon operations when free-

Product Cleanup Policy phase product exists on

the groundwater in
excess of 1.27 cm

(0.5 in.)
I ...... III i i l III i ,, II l i _ _ II iI i il lIIIl lI i, I iilliiI_ III L_

TPH' total petroleum hydrocarbons
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limits are exceeded, the need for remedial activity is then evaluated with

respect to slte-specific parameters such as use of the contaminated medium;

contaminant transport potentlal; the degree, magnitude, and toxicity of
i

contaminants; and economic cost/benefit considerations. All,hough contaminants

of concern may indeed exceed action limits at Site 5, the need for active

remediation must still be evaluated in light of the restricted access to NAS

Fallon property and the lack of use of the upper aquifer.

_hile the existence of soil and groundwater contaminants in excess of

action limlts does not in itself mandate active remediation, the existence of

free-phase product on the groundwater in excess of 1.27 cm (0.5 in.) does

require the implementation of an active removal action (Appendix D).

2.2.3 General Response Actions, Technology Types, and Site-Specific Process

Options

Tables 2.2.3.1 and 2.2.3.ii list the general response actions, technology

types, and process options for Site 3 contaminated soils and groundwater

respectively. The table listings offer varying degrees of environmental

" protection based on: I) the contaminated media of concern and remedial action

objectives formulated in Table 2.2.2.i; and 2) the associated exposure path-

ways and affected receptors discussed in Sect. 2.2.2. The process options

formulated in Tables 2.2.3.i and 2.2.3.ii will serve to form the remedial

action alternatives for Site 3 as Phase II work progresses. '

As shown in Table 2.2.3.i, general response actions for soils include

institutional measures, containment, treatment, and removal. Applicable

technology types and process options required for implementation are listed

accordingly for each general response action. Restricted access is listed in

conjunction with the no action technology type because NAS Fallon is already a

restricted area.

General response actions for contaminated groundwater also include

institutional measures, containment, treatment, and removal (Table 2.2.3.1i).

Technology type and appropriate process option listings follow for each of the

general response categories. As with soils, on-site restricted pumping is
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included with the no action technology type because the upper aquifer is not

pumped on NAS Fallon property.

2.3 SITE 20, CHECKEI_BOARD LANDFILL

2.3.1 Site History

As shown in Fig. 1.2.i, Site 20, Checkerboard Landfill, is located in the

southwestern corner of NAS Fallon near the base boundary. The site is a nearly

level area of open ground near the Checkerboard Building (Fig. 2.3.1.i).

Waste disposal activities at the site consisted of the burial of wet garbage,

trash, and rubble between 1951 and 1965. Material scraped from the waste

water treatment plant is also known to have been buried. Additionally, it is

postulated that as much as 5,300 L (1,400 gal) of liquid waste originating

from the old vehicle malntenance shop and aircraft maintenance were disposed

of at the site. Burning of disposed liquids is also reported to have
occurred.

Landfilllng at the site was conducted with bulldozers which constructed

trenches across the site in an east-west direction. Depth of excavation is

unknown. The trenches were subsequently filled with waste and then back-

filled. It is possible that excavations may have been of sufficient depth to

deposit wastes below the water table. Approximately 85,000 tons of refuse

were disposed of in this manner.

2.3.2 Contaminated Media of Concern, Exposure Pathways, AltaRs, and Remedial

Action Objectives

A synopsis of media-specific contaminant transport pathways, assimilation

routes, exposure points, and affected biota for NAS Fallon is given in

Appendix C. The following paragraphs expand on these initial evaluations in

light of the additional characterization activities which have been completed
at Site 20.
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Fig. 2.3.1.i Slte 20, Checkerboar_ Landfill.
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2,3,2,1 Contaminated Media of Ooncern

No qualitative site-ch_:acterizatlon analysis was conducted at Site 20

during the Phase I PA/SI investigation, Based on a visual inspection and

records search, the Phase I study concluded that because disposal of liquid

hydrocarbons and other hazardous materials (paint wastes and metals) was

suspected (although not confirmed), soll and groundwater contamination in the

area was likely (Dames and Moore 1988).

Preliminary field screening and site-characterlzation activities

completed during the Phase II RI include the screening of thlrty-slx ground-

water test holes and installing six monitoring wells (four single completion

and one dual completion). Groundwater test hole and monitoring well locations

are shown on Fig. 2,3,2,i. Initial groundwater samples have been submitted

for laboratory analysis, but results are not yet available.

No contamination was detected (Appendix B, Table B.5) during screening

of the groundwater test holes with the field gas chromatograph (GC). However,

photoionization detector (PID) analysis of six groundwater test holes did

reveal contamination of unknown type (Fig. 2.3.2,i). It is surmised that the

detected contaminants must have a very short retention time in the GC column

and werL thus not det_ted during screening. _e characteristics of the

detected contaminant are consistent with those of methane gas which is

commonly produced during the biodegradation of buried organic matter.

Site-characterization activities indicate the primary contaminants of

concern at Sit e 20 are volatile organic compounds, possibly methane gas.

Although not detected during site-characterizatlon activities, other petroleum

hydrocarbon-related wastes, metals, and paints may also be present. Contam-

inated media include the soils and shallow groundwater underlying the

facility. The atmosphere is not considered to be a contaminated medium of

concern because burial of the wastes effectively contains contaminants in the

subsurface environment.

2.3.2,2 Exposure Pathways

Direct exposure to contaminated soils at Site 20 would first require

removal of the overlying backfill. If contaminants are exposed through
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EXPLANATION "_'

'_!__ u Test hole, unknown contomlnont detected

. o Uncontomlnoted Oroundwoter Test Hole

_o Building I,D, NLJmber .n

_ F'e nce
b

f_to4

Fig. 2.3.2.1 Site 20, Checkerboard Landfill. Groundwater test
hole and analytical sampling locations.
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excavation, exposure pathways for contaminated soils include dermal contact,

ingestion, and inhalation of dust particles and volatile constituents.

Affected biota include indigenous plants (with root systems deep enough to

penetrate the overlying backfill) and burrowing animals as well as personnel

associated with site excavation activities. Because NAS Fallon is a

restricted area, plant and animal populations at the site are controlledt and

exposures associated with these biota are thus minimized. Direct exposure to

the human populace is restricted to naval personnel and subcontractors who

have adequate training in handling contaminated materials. Health and safety

measures requiring effective environmental monitoring, environmentally safe

construction practices (i.e., dust control and explosion proof equipment), and

interim protective measures (i.e., protective clothing, respirators, and

appropriate decontamination procedures) further mitigate exposure to contam-

inated soils during on-site activi iles. Restricted access and site activities

geared towards environmental safety thus prevent contaminated soils at Site 20

from constituting a primary exposure pathway.

Direct exposure pathways for groundwater include use of contaminated

groundwater extracted from the shallow aquifer and percolation of contaminants

into the underlying basalt aquifer. The basalt aquifer supplies domestic

water to _he surrounding populace and is thus considered a sensitive exposure

pathway. The shallow aquifer is not pumped on NAS Fallon property and, due to

its high salinity, is not used for human consumption in the surrounding area

(Appendix C). One well tapping the shallow aquifer is known to exist approx-

imately one-half mile southeast of the base. Although the use of this well is

unknown, its likely purpose in light of the poor water quality is to supply

water for livestock. Direct exposures to contaminants through extraction of

the shallow groundwater in the area are thus believed to be minimal.

Available slte-characterization results indicate that contaminants are

not migrating into the deep basalt drinking water aquifer. The PA/SI report

(Dames and Moore 1988) postulates the existence of an upward flow gradient in

the surrounding area. Additionally, a confining clay layer is known to exist

between the contaminated shallow aquifer and the deep basalt aquifer in

certain portions of the base. It is believed that these natural containment

mechanisms prevent contaminants from reaching the regional domestic water

source.
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As with soils, contaminated groundwater associated with Site 20 does not

constitute a substantial direct exposure pathway. Contaminated soils and

groundwater may, however, act as a source for contaminating surface flows

. which could constitute an exposure pathway to sensitive receptors.

Surface flow runoff resulting from excessive precipitation or human

activities offers little contaminant transport potential because contaminants

are contained in a buried state. The semiarid climate of the region also

minimizes the potential for percolation of residual soil contaminants into the

underlying saturated zone. Indeed, the numerous alkali flats in the

surrounding area indicate a negative water balance for the region which

renders downward percolation unlikely.

Wastes deposited below the water table do, however, offer the potential

of contributing dissolved contaminants to the surrounding groundwater. Con-

taminants associated with the shallow groundwater may then migrate downgra-

dient for eventual seepage discharge into the surrounding drainage ditches.

Restricted access and institutional controls again minimize any sensitive

surface flow exposures on NAS Fallon property. Contaminated surface flows do,

however, have the potential to transport contaminants off site to sensitivee

exposure points. As explained in Appendix C, sensitive off-slte exposure

points associated with surface flows include recreational exposure, direct

exposure to biota which inhabit contaminated surface flow channels and wet-

lands, secondary exposure to humans who consume contaminated biota, and

exposures associated with the final deposition of contaminated waters into the

neighboring reservoirs and wetlands (Carson Lake and Stillwater Wildlife

Refuge).

Seepage discharge of groundwater contaminants to off-site surface flow

receptors is thus the primary exposure pathway for contaminants of concern at

Site _0. The principal exposure pathway of concern is thus the regional

surface flow system extending from the downgradient (southeastern) edge of the

base to either Carson Lake or the Stillwater Wildlife Refuge.

As explained in Appendix C, the regional drainage system was constructed

• to intercept and drain the shallow aquifer. As shown in Fig. 1.3.2.ii, the

Lower Diagonal Drain located along the southern boundary of the base is the
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primary exposure pathway for seepage discharge of shallow groundwater contam-

. inants from Site 20. Figure 2.3.2.1i is a flow chart which summarizes the

above discussion and depicts the screening logic used in determining the

primary exposure pathway of concern for contaminants at Site 20. As shown in

the flow chart, the Lower Diagonal Drain and subsequent off-slte surface flows

into which it drains are the primary exposure pathways associated with contam-

inants at Site 20,

2.3,2.3 ARARs and Remedial Action Objectives

S'te-characterlzatlon activities have not detected any significant

contamination at Site 20. Six groundwater test holes in the study area

indicate the presence of an unknown gaseous contaminant (possibly methane).

For present purposes and until additional site characterization confirms the

presence of other contaminants, ARARs will be taken as explosive limits of

methane. The explosive limits for methane are (Sax and Lewis 1987),

LEL (lower explosive limit) - 5.5%,

UEL (upper explosive llmlt) - 15.0%.

Remedial action objectives will be to prevent generation of methane from

producing an explosive hazard as determined by these limits.

2.3.3 General Response Actions, Technolosy Types, and Site-Speclflc Process

Options

Tables 2.3.3.i and 2.3.3.1i list the general response actions, technology

types, and process options for Site 20 contaminated soils and groundwater

respectively. The table listings offer varying degrees of environmental

protection based on: i) the contaminated media of concern and remedial action

objectives formulated above, and 2) the associated exposure pathways and

affected receptors discussed in Sect. 2.3.2. The process options formulated

in Tables 2.3.3.1 and 2.3.3.11 will serve to form the remedial action alter-

natives for Site 20 as Phase II work progresses.
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As shown in Table 2.3.3.i, general response actions for soils include

institutional measures, containment, treatment, and removal. Applicable

technology types and process options required for implementation are listed

accordingly for each general response action. Restricted access is listed in

conjunction with the no action technology type because NAS Fallon is already a

restricted area. The mixed nature of the wastes deposited at the site limit

the number of technology types available for containment and treatment.

Bituminous concrete containment and thermal treatment will require grind-

ing/mixing of the waste to a uniform constituency following removal. This

grinding/mixing is required to assure that the containment or treatment

technology is applied consistently over ali the waste types in the landfill.

As shown in Table 2.3.3.ii, general response actions for contaminated

groundwater also include institutional measures, containment, treatment, and

removal. Listings for appropriate technology type and process options for

each of the general response categories follow. As with soils, on-site

restricted pumping is included with the no action technology type because the

upper aquifer is not pumped on NAS Fallon property.

2.4 SITE 24, ROAD OILING AEEA

2.4.1 Site History

Site 24, Road Oiling Area, is shown in Fig. 2.4.1.i. Disposal activities

at the site consisted of applying wastes to unpaved perimeter roads along the

northern and eastern boundaries of NAS Fallon. Wastes disposed of included

waste oils, hydraulic fluids, antifreeze, leaded gasoline, carbon tetra-

chloride, mogas, JP-4, JP-5, TCE, and TCA. These wastes were generated

through general maintenance and aircraft maintenance activities where they

were collected in large bowsers. Waste application consisted of dumping or
!

spraying the accumulated wastes onto the perimeter road areas, lt is est-

imated that as much as 140,060 L (37,000 gal) of liquid wastes were applied to

the site in this manner between the years of 1946 and 1981. Since 1981,

portions of the disposal area have been capped with paving.
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Fig. 2.4.1.i Site 24, Road Oiling Area.
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2.4.2 Contaminated Media of Concern, Exposure Pathways, ARAbs, and Remedial

Action Objectives

A synopsis of media-specific contaminant transport pathways, assimilation ,f

routes, exposure points, and affected biota for NAS Fallon is given in Appen-

dix C; The following paragraphs expand on these initial evaluations in light

of the additional characterization activities which have been completed at

Site 24.

2.4.2.1 Contaminated Media of Concern

No qualitative site-characterization analysis was conducted at Site 24

during the Phase I PA/SI investigation. Based on the amount of liquid wastes

disposed of at the site, the Phase I study concluded that soll and ground-

water contamination was likely (Dames and Moore 1988).

Phase II field screening activities at Site 24 consisted of a compre-

hensive groundwater test hole survey designed to encompass screening at the

adjacent Group 2 Sites (Fig. 1.3.2.11). Results of the groundwater test hole

screening are given in Appendix B, Table B.8. Test hole locations are shown

in Fig. 2.4.2.1 which indicates that several of the seventy-nlne test holes

sampled were located in Site 24. No contamination associated with Site 24 was

detected with the field GC during groundwater test hole screening.

Phase II site-characterlzatlon activities include five soil borings taken

to the water table. Soil boring locations are shown in Fig. 2.4.2.11. Results

from laboratory analysis of soll samples so obtained are not yet available.

While slte-characterlzatlon activities completed to date have not

detected significant contamination at Site 24, the potential contaminants of

concern include petroleum hydrocarbons, antifreeze, and solvents.

Contaminated media include the soils and shallow groundwater underlying

the facility. The atmosphere is not considered to be a contaminated medium of

concern because surface application of the wastes is conducive to rapid dis-

persal of any volatile constituents. Additionally, sufficient time has

elapsed (waste disposal activities were terminated in 1981) for additional

mitigation of shallow gas-phase contaminants through biodegradation.

-. ................. ii[llill|Hlilllil ...............................................................................................................



ORNL-DWG 91-15644

49

• 0
6t _

_4 _'_ 0 a_4B

? 11o

PZ01

P;I02 !

lp'L•
III

. o. ' _" " :
,', ,',

_ ._ ,,,

EXPLANATION

,,_T-s,oMonitoring well i
_=1 Piezometer

w,

Stoff 9ouge

% Contominoted groundvvoter test hole

$/_,.. rrrToo Uncontominoted groundwoter test hole o 250 500 _000
-- - Irrlootlon dilch O--5-0-I00 200 300

UC1CR$

-',---- Droinoge cHtch

---'-- E$11moted plume boundory rA203_m

_
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Fig. 2.4.2. ii Site 24, Road Oiling Area. Soil boring locations.
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2,4,2.2 Exposure Pathvaym

Direct exposure pathways for conCamlnated soils at Site 24 include dermal

. contact, ingestion, and inhalation of dust particles and volatile constl-

tuents. Affected biota include indigenous plants and burrowing animals as

well as personnel associated with site excavation activities. The hardpacked,

gravelly nature of the perimeter road surface is not well suited for plant or

animal habitation, and exposures associated with these biota are thus mini-

mized. Because NAS Fallon is a restricted area, direct exposure to the human

populace is restricted to naval personnel and subcontractors who have adequate

training in handling contaminated materials. Health and safety measures

requiring effective environmental monitoring, environmentally safe construc-

tion practices (i.e., dust control and explosion proof equipment), and interim

protective measures (i.e., protective clothing, respirators, and appropriate

decontamination procedures) further mitigate exposure to contaminated soils

during on-site activities. The compacted road surface, restricted access, and

• site activities geared towards environmental safety thus prevent contaminated

soils at Site 24 from constituting a primary exposure pathway.

• Direct exposure pathways for groundwater include use of contaminated

groundwater extracted from the shallow aquifer and percolation of contaminants

into the underlying basalt aquifer. The basalt aquifer supplies domestic

water to the surrounding populace and is thus considered a sensitive exposure

pathway. The shallow aquifer is not pumped on NAS Fallon property and, due to

its high salinity, is not used for human consumption in the surrounding area

(Appendix C). One well tapping the shallow aquifer is known to exist approx-

imately one-half mile southeast of the base. Although the use of this well is

unknown, its likely purpose in light of the poor water quality is to supply

water for livestock. Direct exposures to contaminants through extraction of

the shallow groundwater in the area are thus believed to be minimal.

Available slte-characterlzation results indicate that contaminants are
m

not migrating into the deep basalt drinking water aquifer. The PA/SI report

(Dames and Moore 1988) postulates the existence of an upward flow gradient in

the surrounding area. Additlonally, a confining clay layer is known to exist

between the contaminated shallow aquifer and the deep basalt aquifer in
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" certain portions of the base (ERM-West 1988). It is believed that these

natural containment mechanisms prevent oonta_inants from reaching the regional

domestic water source,

As with soils, contaminated groundwater associated with Site 24 does not il

constitute a substantial direct exposure pathway. Soils may, however, serve

as a source term for atmospheric transport of contaminated particulate, and

both contaminated soils and groundwater may act as a source for contaminating

surface flows. Contaminated surface flow may then serve as an exposure path-

way to sensitive receptors.

Exposures to wind-blown transport of contaminated soils are minimal due

no restricted access in the immediate vicinity, the natural cohesive proper-

ties of native surface soils, and dust control measures employed during

construction activities. In addition, the air quality of the region is good,

and airborne particulate matter fs quickly dispersed. Hence, atmospheric

transport is not considered a threat to the environment.

Downward flushing of soils contamination to the underlying aquifer via

surface water percolation is not considered significant because of the semi-

arid climate. Indeed, the alkall flats in the surrounding area indicate a

negative regional water balance, lt is surmised that because contaminants

were originally introduced at or near the ground surface, the downward

transport of contaminants to the underlying groundwater would result from

gradients introduced from excessive spills or dumping and not from the natural

percolation process. Because wastes are no longer disposed of at the site,

transport of contaminants to the upper aquifer via percolation is unlikely.

Surface flow runoff resulting from excessive precipitation or human

activities may transport contaminated surface sediments or dissolved consti-

tuents to the regional surface drainage system. In addition, contaminants

presently associated with the shallow groundwater (if any) may migrate

downgradient for eventual seepage discharge into the surrounding drainage

ditches. Restricted access and institvLional controls again minimize any o

sensitive surface flow exposures on NAS Fallon property. Contaminated surface

flows do, however, have the potential to transport contaminants off site to

sensitive exposure points. As explained in Appendix C, sensitive off-site

exposure points associated with surface flows include recreational exposure,

D
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direct exposure to biota which inhabit contaminated surface flow channels and

wetlands, secondary exposure to humans who consume contaminated biota, and

exposures associated with the final deposition of contaminated waters into the

. neighboring reservoirs and wetlands (Carson Lake and Stillwater Wildlife '

Refuge).

Ground- and surface-water transport to off-site receptors is thus the

primary exposure pathway for contaminants of concern at Site 24. Potential

off-site transport mechanisms include: I) eventual seepage discharge of

groundwater contaminants to surface flows migrating off site, and 2) discharge

of contaminated surface flows (from rainfall and human activity) to surface

water drainage systems. The principal exposure pathway of concern is thus the

regional surface flow system extending from the downgradient (southeastern)

edge of the base to either Carson Lake or the Stillwater Wildlife Refuge.

As explained in Appendix C, the regional drainage system was constructed

to intercept and drain the shallow aquifer. As shown in Fig. 1.3.2.ii, the

Lower Diagonal Drain located along the southern boundary of the base is the

• primary receptor point for groundwater or surface flow transport of contam-

inants from Site 24. Figure 2.4.2.iii is a flow chart _ich summarizes the

above discussion and depicts the screening logic used in determining the

primary exposure pathways of concern for contaminants associated with the

site. As shown in the flow chart, the Lower Diagonal Drain and subsequent

off-site surface flows into which it drains are the primary exposure pathways

associated with contaminants at Site 24.

2.4.2.3 ARAEs and Remedial Action Ob_ectivea

The State of Nevada Division of Environmental Protection Hydrocarbon

Cleanup Policy (NDEP 1987) is given in Appendix D. Table 2.4.2.i lists media-

specific remedial action objectives predicated on the ARARs given in Appen-

dix D.

As stated in this NDEP Policy, remediation of petroleum-hydrocarbon-

contaminated soils and groundwater may be required if action limit concen-

trations are exceeded. Action limit concentrations are set at 100 mg/kg total

petroleum hydrocarbons (TPH) for soils and the EPA maximum contaminant levels

(MCLs) or recommended maximum contaminant levels (RMCLs) for groundwater used
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Table 2,4,2.i, Site 24, Road Oiling Area. Remedial action objectives

l I_ _,,, ,, , _ ,,,,, "1'" I lr rr , ,

Remedial Action Objectives - Site 24
" ' "' ,,._ 'II' "' _ II I Irl ' " " " _" ,._ Iz_ ,, i , , _ ,ll, i ,

. Contaminated Media Applicable or Relevant Media-Specific

and Appropriate Remedial Action

Requirements (ARARs) Objectives
.,w=, I i _ I I|' illl I I I i II III] I ' ' ii I I II I I IIIIII I

Soil NDEP Hydrocarbon Prevent exposures to

Cleanup Policy soils contaminated in

excess of I00 mg/kg TPH
=,, , ,, ,, ,, J ., , , . i ,,, .

Prevent exposures to

groundwater used as a

potable source
contaminated in excess

of 5.0 _g/L for

benzene, 700 _g/L for

ethylbenzene, 10,000

_g/L for total xylene,

Dissolved NDEP Hydrocarbon and 2,000 #g/L for

Product Cleanup Policy toluene.

Prevent exposures to

Groundwater seepage discharge of

groundwater

. contaminants into
surface waters in

excess of 1.0 mg/L TPH.
,, , , ,, ,,.,

Initiate active free-

product removal

Free NDEP Hydrocarbon operations when free-

Product Cleanup Policy phaseproduct exists on

the groundwater in
excess of 1.27 cm

(o.sin.)

TPH: total petroleum hydrocarbons
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as a drinking water (potable) source. Relevant MCLs are 5.0 _g/L for benzene

(established), 700 _g/L for ethylbenzene (proposed), i0,000 _g/L for total

xylene (Proposed), and 2,000 pg/L for toluene (proposed). If these action

limits are exceeded, the need for remedial activity is then evaluated with

respect to slte-speciflc parameters such as use of the contaminated medium;

contaminant transport potentlal; the degree, magnitude, and toxicity of

contamlnants_ and economic cost/beneflt considerations. Although contaminants

of concern may indeed exceed action limits at Site 24, the need for active

remediation must still be evaluated in light of the restricted access to NAS

Fallon property and the lack of use of the upper aquifer.

While the existence of soll and groundwater contaminants in excess of

action limits does not in itself mandate active remediation, the existence of

free-phase product on the groundwater in excess of 1.27 cm (0.5 in.) does

require the implenentation of an active removal action (Appendix D).

2.4.3 General Response Actions, Technology Types, and Site-Specific Process

Options

Tables 2.4.3.i and 2.4.3.ii list the general response actions, technology

types, and process options for contaminated soils and groundwater at Site 24.

The table listings offer varying degrees of environmental protection based on:

i) the contaminated media of concern and remedial action objectives formulated

in Table 2.4.2.i, and 2) the associated exposure pathways and affected recep-

tors discussed in Sect. 2.4.2. The process options formulated in the tables

will serve to form the remedial action alternatives for Site 24 as Phase II

work progresses.

As shown in Table 2.4.3.i, general response actions for soils include

institutloual measures, containment, treatment, and removal. Applicable

technology types and process options required for implementation are listed =

accordingly for each general response action. Restricted access is listed in

conjunction with the no action technology type because NAS Fallon is already a

restricted area.

As shown in Table 2.4.3.11, general response actions for contaminated

groundwater also include institutional measures, containment, treatment, and
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removal. Technology type and appropriate process option listings follow for

each of the general response categories. As with soils, on-slte restricted
b

pumping is included with the no action technology type because the upper

aquifer is not pumped on NAS Fallon property.

2.5 GROUP I SITES: SITE 2, NE_ FUEL FARM; SITE 4, TRANSPORTATION YARD

2.5.1 Site History

The Group I Sites contain two adjacent areas of interest: Site 2, New

Fuel Fa1_, and Site 4, Transportation Yard. As shown in Fig. 1.3.2.11, the

Group I Sites are located in the northwestern corner of NAS Fallon in the new

area of the base. A discussion of the history of each site follows.

2.5.1.1 Site 2, New Fuel Farm

Site 2, New Fuel Farm, was reportedly constructed in 1957 to provide

' modern fuel delivery services for NAS Fallon. The New Fuel Farm was used in

conjunction with the Old Fuel Farm (Site 16, Fig. 1.3.2.ii) untll 1963 at

which time the Old Fuel Farm was taken out of service. As shown in |

Fig. 2.5.1.i, Site 2 borders the Lower Diagonal No. 1 Drain to the south and

lles to the northwest of Site 4, Transportation Yard. The New Fuel Farm's

main operations consist of fueling and defuellng aircraft and storlng/dls-

pensing other petroleum fuels routinely used on the base. Stored fuels

include JP-5, avgas, dlesel, and mogas. Jet fuel (JP-5) is supplied to the

fuel farm via underground pipeline from Sparks, Nevada, while other stored

fuels are delivered to the site by truck.

Approximately 12,115,280 L (3,200,000 ga1) of JP-5 are stored in three

underground (204 A, B, and C) storage tanks and two aboveground (355 and 255)

storage tanks (Fig. 2.5.1.i). Two underground avgas storage tanks have a

total capacity of 370,970 L (98,000 ga1). Also stored at Site 2 are 60,566 L

(16,000 ga1) of diesel fuel and 45,425 L (12,000 ga1) of mogas (ORNL 1991).

Over the lifetime of operations of the New Fuel Farm, numerous spills,
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leaks, and disposal/maintenance activities have resulted in introduction of

, petroleum hydrocarbons to the surface and shallow subsurface environments.

Potentially contaminated areas (Fig 2.5.1.i) include the oil/water separator

, and associated leach field, the tank bottom disposal area, the weed control

area, and the vehicle parking area (Dames and Moore 1988).

Periodic malfunctions of the oil/water separator system may have resulted

in the discharge of as much as 9,464 L (2,500 gal) of petroleum hydrocarbon

liqulds to the oil/water separator leach field area. In addition, spills and

daily draining of transport vehicles may have resulted in an additional

68,137 L (18,000 gal) of fuel being discharged to the leach fleld area.

The tank bottom disposal area (Fig 2.5.1.i) consists of an unpaved swale

onto which tank bottom liquids (sludge consisting primarily of water period-

ically cleaned f_om the storage tanks) were applied between the years of 1957

and 1981. In 1981 the disposal practice was stopped when a filter system was

installed to remove water and other impurities from the fuels. Approximately

227,124 L (60,000 gal) of waste may have been applied to the tank bottom

" disposal area during its lifetime of operation.

The weed control area (Fig. 2.5.1.i) is a flat, unpaved area where small

amounts of waste fuels were applied to the soils for purposes of weed control.

Approximately 1,893 L (500 gal) of liquid wastes may have been applied to the

weed control area between the years of 1957 and 1981.

The vehicle parking area is located to the southwest of the New Fuel Farm

Building (Bldg. 201, Fig. 2.5.1.i). lt is reported that fuel trucks were

allowed to leak fuel in this area between the years of 1957 and 1987. lt is

estimated that as much as 9,460 L (2,500 gal) of different fuels may have been

introduced to the soils during this time period.

2.5.1.2 Site 4, Transportation Yard

Site 4, Transportation Yard, is located directly southeast of Site 2, New

Fuel Farm (Fig. 2.5.1.i). The Transportation Yard is believed to have been

constructed in 1971 and serves to store and maintain vehicles used by Public

Works. The Building 378 floor drain and the outdoor vehicle maintenance yard

(Fig. 2.5.1.i) are the contaminated areas of concern associated with Site 4.

Building 378 was used from 1976 to 1981 for painting and light overhaul
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operations. The building has a cement floor and associated floor drain which

reportedly was used to flush wastes into the subsoils beneath the building.

It is not known if the drain system includes a grease trap and/or leach field.

Wastes disposed of through the Building 378 drain include radiator coolants,

vehicle fluids, and paint wastes, lt is estimated that a total of 190 L

(50 gal) of waste liquids may have been disposed of through the Building 378
I

floor drain (Dames and Moore 1988).

The outdoor vehicle maintenance yard surrounds Building 378

(Fig. 2.5.1.i). Spills or leaks of vehicle waste fluids between 1971 and 1986

may have resulted in the contamination of the area's soils. Potential contam-

inant waste fluids include waste oils, hydraulic fluids, transmission and gear

oils, gasoline, and diesel fuel. As much as 1,514 L (400 gal) of liquid

_mstes could have been introduced to the outdoor vehicle maintenance yard

(Dames and Moore 1988).

2.5.2 Contaminated Media of Concern, Exposure Pathways, Allies, and Remedial

Action Objectives

A synopsis of media-specific contaminant transport pathways, assimilation

routes, exposure points, and affected biota for NAS Fallon is given in Appen-

dix C. The following paragraphs expand on these initial evaluations in light

of the additional characterization activities which have been completed at the

Group I Sites.

2.5.2.1 Contaminated Media of Concern

Past activities at the Group I Sites, specifically Site 2, have resulted

in public concern and several legal actions against NAS Fallon regarding

environmental contamination issues. Numerous environmental investigations

have been initiated to address these issues. Results from these investiga-

tions are discussed in the following paragraphs. °

On August 26, 1986, the discovery of fuel floating on the water table
e

underlying Site 2 prompted the NDEP to issue a Finding of Alleged Violatlon

and Order to Comply to NAS Fallon (ORNL 1989). The order was prompted by the

observation of floating product in excavations made within the fuel farm
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compound. The Order to Comply required NAS Fallon to inform NDEP of the

. extent and magnitude of contamination underlying the site and implement a plan

to clean up the area, subject to approval of the NDEP. ERM-West, a private

. consulting firm, was hired to investigate contaminants and evaluate a remedial

plan (ORNL 1991). Recovery wells were installed, and in 1987 recovery of free

product from these wells was initiated. By June 1987 fourteenwells were in

place, and thirteen of these wells contained from 5.08 cm (2 in.) to 43.18 cm

(17 in.) of free product (Dames and Moore 1988). The product recovez_ effort

was discontinued when Phase II of the base-wlde Site Program began in

September 1988. The ratlonale for discontinuing recovery was that remediation

would be implemented through the Site Program as interim protective measures

(ORNL 1991),

Additional legal actions occurred in March 1989 when the NDEP notified

NAS Fallon of an apparent malfunction of the oil/water separator. The notice

resulted in the base discontinuing use of the oil/water separator (ORNL 1991).

In February 1990 another NDEP action involved the investigation of an alleged

fuel spill in January/February 1988 (ORNL 1991). The investigation concluded

that a release of JP-5 Jet fuel did occur on February 22, 1988, and recom-

mended further investigation into the scope of subsurface contamination

(NDEP 1990).

The Phase I PA/SI initiated shallow soll sampling efforts to address

contamination of the tank bottom disposal area and the vehicle parking area

(Fig. 2.5.1.i). Soil samples were submitted for laboratory analysis of TPH by

EPA method _18.1. Results indicate slgnlflcantpetroleum hydrocarbons contam-

ination (260 ppm and 4200 ppm) in the tank bottom disposal area and minimal

contamination (< 54 ppm) in the vehicle parking area (Dames and Moore 1988).

Phase II field screening activities completed at the Group I Sites

include a geophyslcal survey, a soil-gas survey, and field screening of ninety

shallow boreholes. Field screening results were used to locate installation

points for ten groundwater monitoring wells. Laboratory analysis of ground-
d

water samples and soil samples taken from the monitoring wells have provided

quantitative information concerning the magnitude and extent of contamination

underlying the area. Phase II site-characterlzation results have facilitated

preparation of a Site-Characterlzatlon Summary and Engineering Evaluatlon/Cost
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Analysis which addresses the design of a free-product removal system for

Site 2 (ORNL 1991). As Phase II work progresses, remediation achieved through w

interim free-product removal will be incorporated into the base-wide feas-

ibillty study. The following paragraphs discuss results from Phase II field , i

screening and site- characterization activities at the Group I Sites.

The geophysical and soil-gas screening surveys were conducted in August

and September of 1989. Soil-gas samples were taken at a depth of approx-

imately 1.65 m (5.5 ft). A Photovac IOS50 gas chromatograph (GC) was used to

screen soil-gas samples for the presence of contaminants. In general, soil-

gas samples were taken on a grid system proceeding outward from areas of known

contamination to areas where sample results were at the detection limits of

the GC. Soil-gas sample locatlons and results are shown in Fig. 2.5.2.1.

Results from the soil-gas survey were inconclusive. The contaminant plume was

not continuous and appeared to contain sporadic areas where soil-gas samples

contained no detectable contaminants. These findings may result from varying

hydrogeologic conditions and relatively Impermeable clay lenses compromising

the efficiency of the test method. Soil-gas results were thus viewed in a

qualitative sense only. These results confirmed the potential source areas of

Jet fuel contamination as: i) the faulty oil/water separator, 2) runoff spills

from the asphalt park_.ng area, and 3) the tank bottom sludge disposal area

east of underground tank 204C (Fig. 2.5.1.i).

The geophysical survey employed a Geonlcs EM-31 electromagnetometer (EM)

coupled with an ultrasonic ranging and data collection system (USRADS). Results

from the EM screening survey are given in Appendix A. Potential sources of

fresh water recharge and/or contamination were identified as the oil/water

separator leach field, a leaky water hydrant near the fuel truck topoff rack,

and ponding runoff from rainfall.

During late May, June, and July 1990, a borehole screening survey was

conducted at the Group I Sites. The survey consisted of screening ninety

shallow boreholes ranging from 4 to 6 m (13 to 20 ft) in depth. Sample

locations for groundwater screening are shown in Fig. 2.5.2.ii. Results from

the borehole screening survey are given in Appendix B, Table B.10. As shown
e

in Fig. 2.5.2.ii, four areas of contamination were delineated: i) the area

east of underground tank 204A, 2) the area between the pumping station and the
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fuel farm, 3) the area near a former sump used for =olleoting fuel from

, leaking tanker trucks at the fuel farm, and 4) the oil/water separator and

associated leach field area,

. Phase II site-characterlzation work also included installing ten 5 cm-

(2 in.)dlameter monitoring wells and one pumping well in and around the

Group I Sites (Fig. 2.5.2,1ii). Monitoring well MW06 was installed as a dual

completion, "clean" upgradlent well. Wells MW07 (single completion), MW08

(dual completion), and MW09 (single completlon) were installed between the

fuel facility and the Lower Diagonal No. 1 Drain. After purging, the upper

completion of MW08 failed to recharge and was replaced with MW13. The

remaining six wells were installed downgradlent along the southern and eastern

site boundaries. MW03 and MW05 are dual completions, and the other four wells

are single completions. A 13 cm-(5 in.)dlameter pumping well, PWOI, was

installed as an offset to MW04. The pumping well was used to determine hydro-

logical parameters of the underlying aquifer.

Well placement resulted in collecting both sol1 samples and two rounds of

groundwater samples. Soil samples were taken continuously with a split spoon

or a California sampler during well installation. Sampling methodologles are

described in the Phase II Remedial Investlgation/Feasibility Study Work Plan

(ORNL 1989). Additional sampling activities consisted of taking several

surface soil samples, as well as sediment samples from the Lower Diagonal No.l

D_aln (Fig. 2.5.2.iii). Groundwater samples from four existing wells installed

during the ERM-West investigation (Fig. 2.5.2.1v) were also taken. Ground-

water and soil sampling results are given in Table_ 2.5.2.1, ii, iii, and iv.

The metals and anion analyses of groundwater samples indicate naturally

high total dissolved solids (TDS) occurring in the upper aquifer of the

region. These dissolved solids have rendered the groundwater in parts of the

Carson Desert unfit for domestic use (Appendix C). Activities conducted at

Site 2 have limited (if any) potential to introduce these contaminants into

the environment, and their presence is apparently not a result of NAS Fallon

activities (ORNL 1991).

The Phase II RI activities combined with results from previous investi-

gatlons provide a comprehensive data base for characterization of contaminants

underlying the New Fuel Farm. Table 2.5.2.v summarizes the environmental

sampling completed at Site 2. The type of sample and party responsible
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Table 2.5.2.1. Group I sites" Site 2, New Fuel Far_; Site 4, Transportation

Yard. Anion analysls, groundwater - ORNL/GJ investigation

I H III ' I I '" '=......... "_ ' ' ,,, ' II I I I III I n III

SI_OIARY
ANION ANAT.YSIS

, ,, i, , ,,=,

Fluoride - generally undetected or Just above

detection limit of 5 mg/L.

Chloride - ranging from 32-2&00 mg/L in the upper

aquifer. Mostly over i000 mg/L in

wells not influenced by fresh water
recharge.

Sulfate - ranging from 120 to 3900 mg/L in the

upper aquifer. Mostly over i000 mg/L

where no fresh water recharge is

influencing water quality.

Nitrate - generally undetected or Just above

detection limit of 2.5 mg/L.

Phosphate - undetected.
, " ' TT"' " ,L,,,I " I I ' Ii' ' I I llIII

=
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Table 2.5.2.1i. Group Z sites: Slte 2, New Fuel Farm; Site h, Transportation
Yard. Water analysls, 3u17 1990 - O_t'1./GJ InvestlgaClon

IIILYBLS

t Illll III I I II III II II i I i

OIL_.IGJ RIIFS. Itnultl from Titst Round of Si_llnl
Well .....................

llumber Volatile orsantc Total petroleum Bmae/nmutrml mcid
cc-mpmmda bTd:ocszboom eztract,-_lea
t'k,t_od 62& 14ot,Jl_u_l418.1 P,sthod 625 ' ', ,,',,,
det. 1_tt $ _&/L dot.. ]._Ltt 1000 IJI/L der. 2LMit 10 /AI/L

, ,,,, j , ,,,, • , , , ,,, ,,,,,,

HI#OSL NI) lid NI)
,,,, ,, , , , , _ , , , ,,, ,, , , ,,,,

_10 NO 2000 NI)
,.,.,, i,, ..,, , , , , , |

N40g HD ND ND

I_05U NO HD NO
,, , , , , ,, ,m. , ,

HJOEL NO NO HD
, , .,, .,,, H H , ., , , , ,

H_01 NO NO ND
., ,.,

_02 NO NO ND
, , ,,.,, , , ,., ,, ,.,

HWOGU NO _ HD
., , ,, , .,.,, ., ,,, ,,,

HW03L NO ND NO
,..,, ,, , ,.,. ,

" Hk/03U Hl:) 110 ND
, ,,, ,,,,, ,, , .,,,. , i , i ,.

EP.Hl7 NO 1tO KD
m, , , , ,,,,, . ,

ERH16 ND NO 120"
.. , , .,. , , ,

ERM22 HD ND ND

ERM22 HD NI) ND
. ,, J,, ,, , .. ,,.,,,, i .

EP_427 NI; NI) NI)
• , ,, .. .,. i i

E_I'L27 HD HD HD
.,, ,, , ,., ,,, , ,, , , , . ,. ,,, .,,,

HdO7 HD Brok en HD
, , ,,,,, ,,

14J08 HD HD 270 diethyl-
tetrahydro£uran

Hkl071_ Not done 3000 Not done
,, ,, ,.,. i • i i ,,,

H_13 7 (ethylbanzane) HD 9 (bromocyc_ohexanol)
.,, . , | , ... , , ,

H_13 23 (z71enes) Not done Not done
, , ,, ,,.

Note: Wells listed more than once indicate the analysis of multiple samples.
ND: Hot detected

• 120 Ps/L bla(2-et_hylhex71) phthalate also f:ou=d in blank at 10% of: aan_ple concent.rstlon.

I
i

............. - tl_Ti................... IIIIIll|t'l" • - I _
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Table 2.5.2.111, Croup I sites: Site 2, New Fuel Farm; Site 4, Transportation
Yard. Vacer analysis, November 1990 - ORNL/GJ investigation

amaLYSls
_s/L

C_/GJ PI/FS, Results from Second Round of Samplir4
We_.I ....

Number Volatile orsanic Low boilins point petroleum HIsh bellies point
compoundd hydrocarbons petroleum
Nethod 624 Method 8015 modi£i_d hydrocarbons
deL. limit 5 ,s/L dot. l_t 50 _s/L ldethod 8015 modified

-- , ,, dot. lim4t SO Izs/L

_0_ ND HD ND

I_05L ND total: 64 NI)
toluene: 1 (dl:l)
rylenom: 6 (di:4)

1_10 ND HD HD

t_00 _ HD HD " "

NWOSU ND NI) ND

_06L HD ND HD

_0_ HD HD HDL

_0_ ND ND ND

_06U NI) ND ND

NWO6U HD ND ND

14403L ND total: 140 ND
,,

14RO3U, ND ND ND

_517 HD _J ' ND

ERM16, HD ,_D ND

EP,_2 HD HD ND

ENd7 HD !_ HD

t4_07 HD HD HD
m , ..,

!'_07 HD HD ND

_08 HD ............... HD HD ' -

MW13 3 TZC :_, total: 110 HD '-

benzene: 0.9 (dl:O.5)

Note: Wells listed more than once indicate the analysis of multiple samples.
HD: Not detected
dl: Detection limit

TIC: Tentatively identified compounds

III II I I , ,i, ,, |,,,m,f , ,,, ,,. .... _ ..............
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Table 2.5.2.1v. Group I sites: Site 2, Nev Fuel Farm; Site 4, Transportation
Yard. Sol1 analysis - ORNL/GJ investlEatlon

,, i i rill I iii r i ilrrl ii 111111 II I i iii i|111 ii [

SOIl'- _I..TSlS - I_.ILIC._ IIII,'S
Ps/ks unl.ess not,od

1_ i i i _ li ii i Bmi ni li i

Analysis
8am_ll ........
Location Depth, ft VOC TIM,s/ks BNA,pI/ki

| , i , i, , |. , .u

H,J02 6.5-7.0 ' HD NI) HD
, , H , . . , .

14404 8.5-9.0 ND 17 1600 bis (2-e_hylhoxTl) ph_halato
u , . , , . , n ,.u ,

HW05 6.5-7.0 HD 17 3900 bis (2-ethylhexyl) phthalate
,

MW05 8.5-9.0 ltd 16 800 bis (2-et, hylhexTl) phthalate
i . ra u ii iii

HW06 6.5-7.0 ltd 13 lid
, . m ,.

MW08 6.5-7,0 SID 16 ND
, ,.i,, u, ,- , .,

HW09 0.5-7.0 NI) Irl) lid
,,,, , , li , ,u ,

SF1 0.0-1.0 ND 40 ND
, , ,i , .. |u u

SF1 3.0-_.0 lid 15 SID
,. , , ,, m, . , . .

SF2 0.0-1.0 HD 140 ND
, j, ,, ., ,, .. ., ,

SF2 3.0-4.0 HD 2 ND
, , , , ,,, , , ,,,

SF3 0.0-1.0 ND 43 ND
,, ,. , u ,,..,., i .u

SF4 0.0-I. 0 ND k ND
. , , ,u ,, , .., . ... , .,

SW1 sediment _ 7 liD
, ,, • , ,,u, , ,

SW2 lle_imant HD 11 ND
. ,,,., , i I .. • ., , ., . I

VOC: Volatile orsanic compoumds (Method 624, detection limit: 10 ps/ks).
TPH: Total potroloum hydrocarbons (Method 418.1, detection limit: 10 ms/ks).
BNA: Base noutral/acld extractable se_tvolatili orsanlcs (Ho_hod 625, detoctlon limit: 330 ps/ks).

Sou=cs: ORNL/GJ laboratory data from £1sld Investlsatlon.

..................................................................... I................... iiiii li ._; ............
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' Table 2.5.2,v. Group I sites: Site 2, New Fuel Farm; Site 4, Transportation
Yard. Summary of envlronmental sampllng

ENVIRONMENTAL SAMPLING SUMMARY

Responsible Party Assessment Method Number of Sample "
Locations

Soll gas 140

Soll borings 4

Groundwater test holes 97

ORNL/GJ Groundwater wells 15

Piezometers 4

Staff gauges 3

Soil gas 85

Soll borings 5ERM-West
" i

Groundwater wells 8

Note: Multiple samples often collected at each sample location.

_
Iiilln,llll ............ _............................. Illn_] u i..........................
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for each sample are also listed.

The contaminated media of concern at the Group I Sites include the soils

and shallow groundwater underlying the area. The atmosphere is not considered

to be a contaminated medium of concern because volatile constituents intro-
h

duced into the shallow subsurface will rapld_y degas. The air quality of the

surrounding region is good, and prevaiii_,i'i__ir currents will rapidly disperse

any volatile contaminants rendering t_ __ocuous to the environment.

2.5.2.2 Exposure Pathways

i

Direct exposure pathways for contaminated soils at Group I Sites include

dermal contact, ingestion, and inhalation of dust particles and volatile

constituents. Affected biota include indigenous plants and burrowing animals

as well as personnel associated with site excavation activities. Plant and

animal populations are controlled on NAS Fallon property, and exposures

associated with these biota are thus minimized. Because NAS Fallon is a

• restricted area, direct exposure to the human populace is restricted to naval

personnel and subcontractors who have adequate training in handling contam-

inated materials. Health and safety measures requiring effective environ-

mental monitoring, environmentally safe construction practices (i.e., dust

control and explosion proof equipment), and interim protective measures

(i.e., protective clothing, resplrato_s, and appropriate decontamination

procedures) further mitigate exposure tocontamlnated soils during on-site

activities. Restricted access and site activities geared towards environ-

mental safety thus prevent contaminated soils at the Group I Sites from

constituting a primary exposure pathway.

Direct exposure pathways for groundwater include use of contaminated

groundwater extracted from the shallow aquifer and percolation of contaminants

into the underlying basalt aquifer. The basalt aquifer supplles domestic

water to the surrounding populace and is thus considered a sensitive exposure_

" pathway. The shallow aquifer is not pumped on NAS Fallon property and, due to

its high salinity, is not used for human consumption in the surrounding area
m

(Appendix C). One well tapping the shallow aquifer is known to exist approx-

imately one-half mile southeast of the base. Although the use of this well is

................................................................................. IIIII ..............................................
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unknown, its likely purpose in light of the poor water quality is to supply

water for livestock. Direct exposures to contaminants through extraction of

the shallow groundwater in the area are thus believed to be minimal.

Available slte-characterlzatlon results indicate that contaminants are
d i

not migrating into the deep basalt drinking water aquifer. The PA/SI report

(Dames and Moore 1988) postulates the existence of an upward flow gradient in

the surrounding area. Additionally, a confining clay layer is known to exist

between the contaminated shallow aquifer and the deep basalt aquifer in

certain portions of the base (ERM-West 1988). lt is believed that these

natural containment mechanisms prevent contaminants from reaching the regional

domestic water source.

As with soils, contaminated groundwater associated with Group I Sites

does not constitute a substantial direct exposure pathway. Soils may,

however, serve as a source term for atmospheric transport of contaminated

particulate, and both contaminated soils and groundwater may act as a source

for contaminating surface flows. Contaminated surface flow may then serve as

an exposure pathway to sensitive receptors.

Exposures to wlnd-blown transport of contaminated soils are minimal due

to restricted access in the immediate vicinity, the natural cohesive proper-

ties of native surface soils, and dust control measures employed during

construction activities. In addition, the air quality of the region is good,

and airborne particulate matter is quickly dispersed. Hence, atmospheric

transport is not considered a threat to the environment.

Downward transport: of residual soils contamination to the underlying

aquifer via surface water percolation is not considered significant because of

the semiarid cllmate. _ Indeed, the alkali flats in the surrounding area

indicate a negative rie_I_ionalwater balance, lt is surmised that because
I !_

contaminants were or_igll_nallyintroduced at or near the ground surface, theL'

downward transport ni_i=el_ssaryto produce existing groundwater contamination

!

resulted from _gradle1_,i introduced from excessive spills or dumping and not

from the natural per!_olation process.
I

Surface flow r_o:if resulting from excessive precipitation or human
!!

activities may transipo_t contaminated surface sediments or dissolved

constituents to the iltcional surface drainage system. In addition,
I

f

i
1
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contaminants presently associated with the shallow groundwater may migrate

downgradient for eventual seepage discharge into the surrounding drainage

, ditches. Restricted access and institutional controls again minimize any

sensitive surface flow exposures on NAS Fallon property. Contaminated surface

flows do, however, have the potential to transport contaminants off site to

sensitive exposure points. As explained in Appendix C, sensitive off-slte

exposure points associated with surface flows include recreational exposure,

direct exposure to biota which inhabit contaminated surface flow channels and

wetlands, secondary exposure to humans who consume contaminated biota, and

exposures associated with the final deposition of contaminated waters into the

neighboring reservoirs and wetlands (Carson Lake and Stillwater Wildlife

Refuge).

Ground- and surface-water transport to off-slte receptors is thus the

primary exposure pathway for contaminants of concern at the Group I Sites.

Potential off-site transport mechanisms include: i) eventual seepage discharge

of groundwater contaminants to surface flows migrating off site, and 2) dis-

charge of contaminated surface flows (from rainfall and human activity) to

surface water drainage systems. The principal exposure pathway of concern is

thus the regional surface flow system extending from the downgradient

(southeastern) edge of the base to either Carson Lake or the Stillwater

Wildlife Refuge.

As explained in Appendix C, the regional drainage system was constructed

to intercept and drain the shallow aquifer. As shown in Fig. 1.3.2.ii, the

Lower Diagonal No. 1 Drain located along the northe£n boundary of the base is

the primary receptor point for groundwater or surface flow transport of

contaminants from the Group I Sites. Figure 2.5.2.v is a flow chart which

summarizes the above discussion and depicts the screening logic used in

determining the exposure pathways of concern. As shown in the flow chart, the

Lower Diagonal No. 1 Drain and subsequent off-site surface flows into which it

drains are the primary exposure pathways associated with contaminants at the

Group I Sites.
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2.5.2.3 ARARs and Remedial Action Objectives

The State of Nevada Division of Environmental Protection Hydrocarbon

Cleanup Policy (NDEP 1987) is given in Appendix D. Table 2.5.2.vi lists

media-specific remedial action objectives predicated on the ARARs given in

Appendix D.

As stated in this NDEP Policy, remediation of petroleum-hydrocarbon-

contaminated soils and groundwater may be required if action limit concen-

trations are exceeded. Action limit concentrations are set at 100 mg/kg total

petroleum hydrocarbons (TPH) for soils and the EPA maximum contaminant levels

(MCLs) or recommended maximum contaminant levels (RMCLs) for groundwater used

as a drinking water (potable) source. Relevant MCLs are 5.0 _g/L for benzene

(established), 700 #g/L for ethylbenzene (proposed), i0,000 _g/L for total

xylene (proposed), and 2,000 _g/L for toluene (proposed). If these action

limits are exceeded, the need for remedial activity is then evaluated with

respect to site-speclflc parameters such as use of the contaminated medium;

contaminant transport potential; the degree, magnitude, and toxicity of

contaminants; and economic cost/benefit considerations. Although contaminants

of concern may indeed exceed action limits at the Group I Sites, the need for

active remediation must still be evaT.uated in light of the restricted access

to NAS Fallon property and the lack _f use of the upper aquifer.

_hile the existence of soll and grcundwater contaminants in excess of

action limits does not in itself mandate active remediation, the existence of

free-phase product on the groundwater in excess of 1.27 cm (0.5 in.) does

require the implementation of an active removal action (Appendix D). Design

of a free-product removal system for the Group I Sites has been initiated as

an interim removal action in conjunction with Phase II activities (ORNL 1991).

2.5.3 General Response Actions, Technolosy Types, and Site-Specific Process

Options

Tables 2.5.3.1 and 2.5.3.ii list the general response actions, technology

types, and process options for contaminated soils and groundwater at the

......................................... III............ I[................. II ..... ' .........."_' ........... "...........
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Table 2,5.2,vi, Group I sites: Site 2, •ev Fuel Farm; Site 4, TransportaClon

Yard. Remedial action obJectlves _,, ,

l , l r ,i, ,,...i ,, , , . ,, , ,

Remedial Action Objectives - Group I Sites .
N i •NII I II II J_ I IN lUl I I | II I i,. .,. , li I', ,,, _ I "

Contaminated Media Applicable or Relevant Xedla-Specifla

and Appropriate Remedial Action

Requirements (ARARs) Objectives
11' ' i Ii1'I ilml 11'1 iii iiiii [ '11[; i i i ,11 iJi J[_ '| III .,Ul •ni .11 I . J! ,,, I II

Soil NDEP Hydrocarbon Prevent exposures to

Cleanup Policy soils contaminated in

excess of I00 mg/kg TPH
,,. |,. ., i H, Hi .| ' ., .

Preventexposures to

groundwater used as a

potable source
contaminated in excess

of 5.0 #g/L for

benzene, 700 _g/L for

ethylbenzene, i0,000

#g/L for total xylene,

Dissolved WDEP Hydrocarbon and 2,000 #g/L for
Product Cleanup Policy toluene.

Prevent exposures to

Groundwater seepage discharge of

groundwater
contaminants into

surface waters in

excess of I.O mg/L TPH.
, . .........im ,

Initiate active free-

product removal

Free NDEP Hydrocarbon operations when free-

Product Cleanup Policy phase product exists on

the groundwater in
excess of 1.27 cm

(0.sin.)
--' ' : i::: ' ........ : "' L ,,, i_ i,I .....

TPH: total petroleum hydrocarbons
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Group I sites. The table listings offer varying degrees of environmental

protection based on: 1) the contaminated media of concern and remedial action

objectives formulated in Table 2.5.2.vi, and 2) the associated exposure

pathways and affected receptors discussed in Sect. 2.5.2. The process optionsL

formulated in the tables will serve to form the remedial action alternatives

for the Group I sites as Phase II work progresses.

As shown in Table 2.5.3.1, general response actions for soils include

institutional measures, containment, treatment, and removal. Applicable

technology types and process options required for implementation are listed

accordingly for each general response action. Restricted access is listed in

conjunction with the no action technology type because NAS Fallon is already a

restricted area.

As shown in Table 2.5.3.ii, general response actions for contaminated

groundwater also include instit_,tional measures, containment, treatment, and

removal, Technology type and appropriate process option listings follow for

each of the general response categories. As with soils, on-slte restricted

" pumping is included with the no action technology type because the upper

aquifer is not pumped on NAS Fallon property.

2.6 GROUP II SITES: SITE 6, DEFUEL DISPOSAL AKEA; SITE 7, NAPALM BURN PITI

SITE 21, RECEIVER SITE LANDFI*.J_;SITE 22, NORTHEAST RUNWAY LANDFILL

2.6.1 Site History

The Group II Sites comprise four areas of interest: Site 6, Defuel

Disposal Area; Site 7, Napalm Burn Pit; Site 21, Receiver Landfill; and

Site 22, Northeast Runway Landfill. As shown in Fig. 1.3.2.ii, the Group II

Sites are located in the northeastern corner of NAS Fallon in the new area of

the base. A discussion of the history of each of these sites follows
q

(Dames and Moore 1988).

2.6.1.1 Site 6, Defuel Disposal Area

The Defuel Disposal Area consists of two regions of level, unpaved

........ llll .................. i --- II I "-- IrllI --- ' J_
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surface soils. As shown in Fig. 2.6.1.I, one of the disposal areas lles

within Site 21, Receiver Landfill. Disposal activities at Site 6 consisted of

dumping off-speciflcatlon JP-5 and JP-4 removed from aircraft fuel tanks.

This f_el was contaminated with water or sediment and is commonly referred to
J

as "defuel". Application of contaminants consisted of emptying the 18,927-L

(5,000-gal) trucks used to transport defuel from aircraft to the site. It is

estimated that as much as 265,000 L (70,000 gal) of contaminant were disposed

of in this manner between the years of 1966 and 1972. Due to the amount of

liquid waste disposed of, soils and groundwater contamination is likely.

2.6.1.2 Site 7, Napalm Burn Pit

The Napalm Burn Pit is also located within Site 21, Receiver Site

Landfill (Fig_ 2.6.1.1), Disposal activities consisted of burning excess

napalm- generated ordnance between the early 1960s and 1983. Burning was

accompllshed by placing napalm canisters in the pit where they were axed open,

saturated with diesel fuel, and ignited. As much as 908,500 L (240,000 ga1)

of napalm may have been burned in the pit.
o

2.6.1.3 Site 21, Receiver Site Landfill

Site 21, Receiver Site Landfill, received buried waste generated at NAS

Fallon between the years of 1965 and 1980. As shown In Fig. 2.6.1.i, the site

also includes two other areas of interest: the napalm burn pit and one of the

defuel d_posal areas. Land disposal activities consisted of burying waste in

trenches excavated to an average depth of 2.4 m (8 ft) in a north-south direc-

tion. Disposal operations were conducted from east to west across the land-

fill.

Prior to 1975, 60 million kg (66,000 tons) of solid waste and 3,785 L

(1,000 ga1) of liquld hydrocarbon waste were deposited in the landfill. Solid

waste included wet garbage, trash, and rubble, lt is surmised that the liquid

waste included JP-5, gasoline, diesel fuel, waste oils, and hydraulic fluids

generated from aircraft maintenance and Public Works Transportation. Burning

of liquid wastes on site is reported to have occurred. Disposal of hydro-

carbon waste at theslte was prohibited in 1975, and after 1979 only dry trash
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and rubble were allowed in the landfill. Disposal activities on the site were

discontinued in 1980-81 when landfill operations were moved to the adjacent

northeast runway landfill (Fig. 2.6.1.i).

2.6.1.4 Site 22, Northeast Runway Landfill

As shown in Fig. 2.6.1.i, the Northeast Runway Landfill is located south

of the Receiver Site Landfill. Landfill disposal activities were transferred

from the Receiver Site Landfill to Site 22 in 1980-81 and continued until

1987. The site received approximately 54.5 million kg (60,000 tons) of dry

trash and rubble during its operational lifetime. Disposal consisted of

burying wastes in north-south excavated trenches. Trenches were backfilled on

a daily or weekly basis.

2.6.2 Contaminated Media of Concern, Exposure Pathways, ARARs, and Remedial

Action Objectives

A synopsis of media-specific contaminant transport pathways, assimilation

routes, exposure points, and affected biota for NAS Fallon is given in Appen-

dix C. The following paragraphs expand on these initial evaluations in light

of the additional characterization activities which have been completed at the

Group II Sites.

2.6.2.1 Contaminated Media of Concern

No site-characterizatlon activities were conducted at the Group II Sites

during the Phase I PA/SI. Conclusions drawn from the records' searches and

inspections conducted during the Phase I study are summarized as follows

(Dames and Moore 1988):

Site 6, Defuel Disposal Area: due to the amount of liquid hydrocarbon

waste applied to the slte_ soil and groundwater contamination is

probable.
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Site 7, Napalm Burn Plt: landfill operations in the vicinity of the site

• prevent location of the napalm burn pit. Contamination of soils may have

resulted from incomplete incineration of napalm and diesel fuel; however,

the highvlscosity of napalm and small quantities of unburned waste

should llmlt this possibility.

Site 21, Receiver Site Landfill: because llquid-hydrocarbon wastes were

disposed of at the site, soll and possibly groundwater contamination may

be present. In addition, it is suspected that other hazardous substances

such as paint wastes and metals may have been landfilled at the site.

Site 22, Northeast Runway Landfill: although monitored, the landfill may

have received minor amounts of paint wastes and metals included in

accepted wastes. These hazardous substances may have resulted in the

presence of soll and groundwater contaminants.

• Because of the close proximity of Group II Sites, Phase II site-

characterization activities assessed the four areas of interest collectively

as one study area. Screening consisted of evaluating nlnety-flve groundwater

test holes drilled in and around the area. Location points for the ground-

water test holes are shown in Fig. 2.6.2.i, and results are given in Appen-

dix B, Tables B.8 and B.II. (Note: screening activities along the Lower

Diagonal No. 1 Drain [Table B.11] were conducted as a separate activity.

However, due to its close proximity to the Group II Sites, results are also

relevant to this narrative). As shown in Fig. 2.6.2.i, groundwater screening

revealed the location of a petroleum hydrocarbon plume emanating from the

southern-most disposal area of Site 6. Contaminants were not detected in any

of the other test holes. An attempt to locate the napalm burn pit by drilling

groundwater test holes was unsuccessful because buried trash and rubble fouled

the drilling augers.
m

Aft_r initial screening was completed, site-characterizatlon activities

included the installation of seven monitoring wells, eight piezometers, and
e

two staff gauges (Fig. 2.6.2.i). One upgradlent well (MNI2-L) was screened in

the intermediate aquifer (Appendix C), and the remaining wells were completed

across the water table of the shallow alluvial aquifer. Five piezometers
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(not shown on Fig. 2.6.2.1) were installed north of the study area in

. conjunction with the Lower Diagonal No. 1 Drain investigation. (Note: the

Lower Diagonal No. 1 Drain investigation is a separate initiative from the

Site Program). Three additional plezometers were installed around the Site 6

plume. Results from laboratory analysis of monitoring well samples are not

yet available.

Screening and characterization activities at the Group II Sites indicate

that the primary contaminants of concern are petroleum hydrocarbon compounds,

primarily JP-4 and JP-5. The contaminated media of concern include the soils

and shallow groundwater underlying the southern disposal area associated with

Site 6, Defuel Disposal Area. The atmosphere is not considered to be a

contaminated medium of concern because volatile constituents introduced in the

shallow subsurface rapidly evaporate. The air quality of the surrounding

region is good, and prevail_.ng air currents will rapidly disperse any volatile

contaminants, rendering them innocuous to the environment.

" 2.6.2.2 Exposure Pathways

" Direct exposure pathways for contaminated soils at the Group II Sites

include dermal contact, ingestion, and inhalation of dust particles and

volatile constituents. Affected biota include indigenous plants and burrowing

animals as well as personnel associated with site excavation activities.

Plant and animal populations are controlled on NAS Fallon property, and

exposures associated with these biota are thus minimized. Because NAS Fallon

is a restricted area, direct exposure to the human populace is restricted to

naval personnel and subcontractors who have adequate training in handling

contaminated materials. Health and safety measures requiring effective

environmental monitoring, environmentally safe construction practices

(i.e., dust control and explosion proof equipment), and interim protective

measures (i.e., protective clothing, respirators, and appropriate decontam-

ination procedures) further mitigate exposure to contaminated soils during on-

site activities. Restricted access and site activities geared towards
G

environmental safety thus prevent contaminated soils at the Group II Sites

from constituting a primary exposure pathway.
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Direct exposure pathways for groundwater include use of contaminated

groundwater extracted from the shallow aquifer and percolation of contaminants

into the underlying basalt aquifer. The basalt aquifer supplies domestic

water to the surrounding populace and is thus considered a sensitive exposure

pathway. The shallow aquifer is not pumped on NAS Fallon property and due to

its high salinity, is not used for human consumption in the surrounding area

(Appendix C). One well tapping the shallow aquifer is known to exist approx-

imately one-half mile southeast of the base. Although the use of this well is

unknown, its likelypurpose in light of the poor water quality is to supply

water for livestock. Direct exposures to contaminants through extraction of

the shallow groundwater in the area are thus believed to be minimal.

Available slte-characterlzation results indicate that contaminants are

not migrating into the deep basalt drinking water aquifer. The PA/SI report

(Dames and Moore 1988) postulates the existence of an upward flow gradient in

the surrounding area. Additionally, a confining clay layer is known to exist

between the contaminated shallow aquifer and the deep basalt aquifer in cer-

tain portions of the base (ERM-West 1988). In is believed that these natural

containment mechanisms prevent contaminants from reaching the regional domes-

tic water source.

As with soils, contaminated groundwater associated with Group II Sites

does not constitute a substantial direct exposure pathway. Soils may,

however, serve as a source term for atmospheric transport of contaminated

particulates, and both contaminated soils and groundwater may act as a source

for contaminating surface flows. Contaminated surface flow may then serve as

an exposure pathway to sensitive receptors.

Exposures to wind-blown transport of contaminated soils are minimal due

to restricted access in the immediate vicinity, the natural cohesive proper-

ties of native surface soils, and dust control measures employed during

construction activities. In addition, the air quality of the region is good,

and airborne particulate matter is quickly dispersed. Hence, atmospheric

transport is not considered a threat to the environment.

Downward transport of residual soils contamination to the underlying

aquifer via surface water percolation is not considered significant because of

the semiarid climate. Indeed, the alkali flats in the surrounding area

indicate a negative regional water balance, lt is surmised that because



91

contaminants were originally introduced at or near the ground surface, the

. downward transport necessary to produce existing groundwater contamination

resulted from gradients introduced from excessive spills or dumping and not

. from the natural percolation process.

Surface flow runoff resulting from excessive precipitation or human

activities may transport contaminated surface sediments or dissolved

constituents to the regional surface drainage system. In addition, contam-

inants presently associated with the shallow groundwater may migrate down-

gradient for eventual seepage discharge into thesurroundlng drainage ditches.

Restricted access and institutional controls again minimize any sensitive

surface flow exposures on NAS Fallon property. Contaminated surface flows do,

however, have the potential to transport contaminants off site to sensitive

exposure points. As explained in Appendix C, sensitive off-slte exposure

points associated with surface flows include recreational exposure, direct

exposure to biota which inhabit contaminated surface flow channels and wet-

lands, secondary exposure to humans who consume contaminated biota, and
h

exposures associated with the final deposition of contaminated waters into the

neighboring reservoirs and wetlands (Carson Lake and Stillwater Wildlife

Refuge).

Ground- and surface-water transport to off-slte receptors is thus the

primary exposure pathway for contaminants of concern at the Group II Sites.

Potential off-slte transport mechanisms include: 1) eventual seepage discharge

of groundwater contaminants to surface flows migrating off site, and 2) dis-

charge of contaminated surface flows (from rainfall and human activity) to

surface water drainage systems. The principal exposure pathway of concern is

thus the regional surface flow system extending from the downgradlent (south-

eastern) edge of the base to either Carson Lake or the Stillwater Wildlife

Refuge.

As explained in Appendix C, the regional drainage system was constructed

to intercept and drain the shallow aquifer. As shown in Fig. 1.3.2.ii, the

Lower Diagonal No. 1 Drain located along the northern and eastern boundarles

of the area of concern is the primary receptor point for groundwater or

surface flow transport of contaminants from the Group II Sites. The flow

chart in Fig. 2.6.2.11 summarizes the above discussion and depicts the
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s:reenin 8 logic used in determinin 8 the exposure pathways of concern. As

shown in the flow chart, the Lower Diagonal No. 1 Drain and subsequent off-

site surface flows into which it drains are the primary exposure pathways

associated with contaminants at the Croup II Sites_

2.6.2.3 ARARs and Remedial Action Objectives

The State of Nevada Division of Environmental Protection Hydrocarbon

Cleanup Policy (NDEP 1987) is given in Appendix D. Table 2.6.2.i lists media-

specific remedial action objectives predicated on the ARARs given in Appen-

dix D.

As stated in this NDEP Policy, remediation of petroleum-hydrocarbon-

contaminated soils and groundwater may be required if action limit concen-

trations are exceeded. Action limit concentrations are set at I00 mg/kg total

petroleum hydrocarbons (TPH) for soils and the EPA maximum contaminant levels

(MCLs) or recommended maximum contaminant levels (RMCLs)for groundwater used

" as a potable source. Relevant MCLs are 5.0 pg/L for benzene (establlshed),700

#g/L for ethylbenzene (proposed), I0,000 _g/L for total xylene (proposed), and

" 2,000 _g/L for toluene (proposed). If these action limits are exceeded, the

need for remedial activity is then evaluated with respect to site-specific

parameters such as use of the contaminated medium; contaminant _ransport

potential;the degree, magnitude, and toxicity of contaminants; and economic

cos_/benefit considerations. Although contaminants of concern may indeed

exceed action limits at the Group II Sites, the need for active remediation

must still be evaluated in light of the restricted access to NAS Fallon

property and the lack of use of the upper aquifer.

While the existence of soll and groundwater contaminants in excess of

action limits does not in itself mandate active remediation, the existence of

free-phase product on the groundwater in excess of 1.27 cm (0.5 in.) does

require the implementation of an active removal action (Appendix D).

2.6.3 General Response Actions, Technology Types, and Site-Specific Process

Options

Tables 2.6.3.1 and 2.6.3.ii list the general response actions, technology
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Table 2.6.2.i. Group II sites: Site 6, Defuel Disposal Area; Site 7,

Napalm Burn Pit; Site 21, Receiver Site Landfill; Site 22,
Northeast Runway Landfill. Remedial action objectives

, , ,.., ,,, .,,

I Remedial Action II Sites "Objectives Group
.... .... _ , I ,.. IIIII j ,. _ II ,,

Contaminated Media Applicable or Relevant Media-Speclfic

and Appropriate Remedial Action

Requirements (ARARs) Objectives
i i lllill _ ii ii I-" i I ] i_[ ii J i

Soil NDEP Hydrocarbon Prevent exposures to
Cleanup Policy soils contaminated in

excess of 100 mg/kg TPH
, ,, __ ,,,,, , ,,,, i ,,

Prevent exposures to

groundwater used as a

drinking water source
contaminants in excess

of 5.0 #g/L for

benzene, 700 _g/L for

ethylbenzene, i0,000

_g/L for total xylene,

Dissolved NDEP Hydrocarbon and 2,000 _g/L for
Product Cleanup Policy toluene.

' Prevent exposures to

Groundwater seepage discharge of
" groundwater

contaminants into

surface waters in

excess of 1.0 mg/L TPH.
,m,,,,

Initiate active free-

product removal

Free NDEP Hydrocarbon operations when free-

Product Cleanup Policy phase product exists on

the groundwater in
excess of 1.27 cm

(0.5 in.)
, ,, ,

TPH: total petroleum hydrocarbons



nuuu ,,,,,,T,,, n un I

_4 .... m

• 4.,I _ -, '," ,,"

_M 0 c_

o . - _ "_ r, |

_ .
• r,I _

_m-

L.





..--.

97

types, and_process options for contaminated soils and groundwater at the

Group II Sites. The table iistings offer _arying degrees of environmental

protection based on: I) the contaminated media of concern and remedial action

objectives formulated in Table 2.6.2.i; and 2) the a_ociated exposure path-

ways and affected receptors discussed in Sect. 2.6.2. The process options
t

formulated in the tables will serve to form the remedial action alternatives

for the Group II Sites as Phase II work progresses.

As shown in Table 2.6.3.i, general response actions for soils include

institutional measures, containment, treatment, and removal. Applicable

technology types and process options required for implementation are listed

accordingly for each general response action. Restricted access is listed in

conjunction with the no action technology type because NAS Fallon is already a

restricted area.

General response actions for contaminated groundwater also include

institutional measures, containment, treatment, and removal (Table 2.6.3.ii).

Technology type and appropriate process option listings follow for each of the

" general response categories. As with soils, on-site restricted pumping is

included with the no action technology type because the upper aquifer is not

pumped on NAS Fallon property.

2.7 GROUP III SITES: SITE 9, WASTEWATER _REATMENT PLANT; SITE 18, SOUTHEAST

RUNWAY LANDFILL

2.7.1 Site History

The Group III Sitesconsist of Site 9, Wastewater Treatment Plant, and

Site 18, Southeast Runway Landfill. As shown in Fig. 1.3.2.ii, the Group III

Sites are located in the southeastern corner of NAS Fallon in the old section

of the base. A discussion of the history of each of the sites of concern

follows (Dames and Moore 1988).

2.7.1.1 S_te 9, Wastewater Treatment Plant

Potential areas of contamination at Site 9, Wastewater Treatment Plant,
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include: I) the grit chamber disposal pit and Imhoff tank sludge disposal pit,

2) settling ponds used for the percolatlon/evaForatlon of treated sanitary

sewer effluent, and 3) th,_ soils and groundwater underlying a diesel under-

ground storage tank which, upon removal in 1985, was reportedly leaking.
m

These potentially contaminated areas are shown in Fig. 2.7.1.1.

Waste disposal activities at the grit chamber disposal pit consisted of

burying as much as 20,062 L (5300 gal) per year of effluent produced in the

grit chamber from the Imhoff tank. Disposal was carried out between the years

of 1961 and 1985. In addition, sludge from the Imhoff tank was buried in a

pit to the east of the settling ponds (Fig. 2.7 1.i) in 1980.

Contaminants may have enteled soils and groundwater underlying the

settling ponds through percolation of treated effluent, lt is estimated that

approxlmately 10% of the treated effluent, approximately 43,530 L/day

(ii,500 gal/day), may have percolated to the underlying water table between

1943 and 1987.

Additional contamination may have resulted from a 1,893-L (500-gal)

diesel storage tank located north of the wastewater treatment building

(Fig. 2.7.1.1) and removed in 1985. The tank was reportedly leaking, although

no sampling or removal of soils was performed at the time of tank removal.

Contaminants of concern at Site 9 include diesel fuel as well as other

hazardous materials removed from the sanitary sewer discharge as grit, tank

sludges, or percolation of treated effluent. Suspected hazardous materlals

include metals, oils, paint wastes, and photographicchemlcals (including

silver, gold, and mercury) which may have been discharged to the sanitary

sewer.

2.7.1.2 Site 18, Southeast Runway Landfill

As shown in Fig. 2.7.1.i, Site 18, Southeast Runway Landfill, is located

of the southeast corner of the wastewater treatment facility. It is reported

that municipal refuse and industrial trash were buried at the site during

World War II (1943 to 1946). Although no details of the exact landfill loca-

tion or disposal activities are available, it is expected that burial was

conducted in bulldozed trenches no deeper than the area water table (average
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depth of 2.4 m [8 ft]). It is estimated that approximately 16 million kg

(18,000 tons) of waste were disposed of at the site. Suspected contaminants

include paln_s, metals, and petroleum hydrocarbons.

' 2.7.2 Contaminated Media of Concern, Exposure Pathways, ARARs, and Remedial

, Action Objectives

A synopsis of medla-speclflc contaminant transport pathways, assimilation

routes, exposure points, and affected biota for NAS Fallon is given in Appen-

dix C. The followlng paragraphs expand on these initial evaluations in light

of the additional characterization activities which have been completed at the

Group II1 Sites.

2.7.2.1 Contaminated Media of Concern

No site-characterization activities were conducted at the Group III Sites

during the Phase I PA/SI. Because of the amount and type of wastes disposed

of, it is suspected that soll and groundwater contamination may be present at

both areas of interest. In addition, visual Inspection of the unnamed drain-

age ditch west of Site 9 (Fig. 2.7.1.i) located a diesel fuel-llke product

emanating from the subsurface, Presumably the product resulted from the

underground storage tank that is reportedly leaking (Dames and Moore 1988).

Phase II site screening activities consisted of assessing ten groundwater

test holes as shown in Fig. 2.7.2.i. Results of the screening are given in

Appendix B, Table B.6 and indicated no contamination was detected.

Site-characterization studies completed at the Group III Sites include

the installation of two monitoring wells, one plezometer, and seven soil

borings (Fig. 2.7.2.1). Two of the soll borings (BH01 and BH02) were taken

near the former location of the underground diesel fuel storage tank. Soil

samples for these two borings were taken to the water table. The remaining

soll borings were taken to a depth of 1.2 m (4 ft) near the grit chamber

disposal pit and the Imho£f tank sludge disposal plt. Soil samples and

groundwater samples have been submitted for laboratory analysis, but results

are not yet available,
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Screening and characterization activities at the Group III Sites indicate

that the primary contaminants of concern are petroleum hydrocarbon compounds,

primarily diesel fuel. The contaminated media of concern include the soils

and shallow groundwater underlying the former location of the underground

diesel storage tank (Fig. 2.7.1.i). The atmosphere is not considered to be a

contaminated medium of concern because sludge and grit waste are contained in

a buried state, and volatile constituents associated with treated effluents

will rapidly evaporate in the settling ponds. The air quality of the

surrounding region is good, and prevailing air currents will rapidly dilute

and disperse any volatile contaminants once they enter the atmosphere.

2.7.2.2 Exposure Pathways

Direct exposure pathways for contaminated soils at the Group III Sites

include dermal contact, ingestion, and inhalation of dust particles and

volatile constituents. Affected biota include indigenous plants and burrowing

animals as well as personnel associated with site excavation activities.

Plant and animal populations are controlled on NAS Fallon property, and

exposures associated with these biota are thus minimized. Because NAS Fallon

is a restricted area, direct exposure to the human populace is restricted to

naval personnel and subcontractors who have adequate training in handling

contaminated materials. Health and safety measures requiring effective

environmental monitoring, environmentally safe construction practices

(i.e., dust control and explosion proof equipment), and interim protective

measures (i.e., protective clothing, respirators, and appropriate decontam-

ination procedures) further mitigate exposure to contaminated soils during on-

site activities. Restricted access and site activities geared towards

environmental safety thus prevent contaminated soils at the Group III Sites

from constituting a primary exposure pathway, i_

Direct exposure pathways for groundwater include use of contaminated

groundwater extracted from the shallow aquifer and percolation of contaminants

into the underlying basalt aquifer. The basalt aquifer supplies domestic

water to the surrounding populace and is thus considered a sensitive exposure

pathway. The shallow aquifer is not pumped on NAS Fallon property and, due to

its high salinity, is not used for human consumption in the surrounding area
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(Appendix C). One well tapping the shallow aquifer is known to exist

approximately one-half mile southeast of the base. Although the use of this

well is unknown, its likely purpose in light of the poor water quality is to

supply water for livestock. Direct exposures to contaminants through extrac-

tion of the shallow groundwater in the area are thus believed to be minimal.

Available site-characterlzation results indicate that contaminants are

not migrating into the deep basalt drinking water aquifer. The PA/SI report

(Dames and Moore 1988) postulates the existence of an upward flow gradient in

the surrounding area. Additionally, a confining clay layer is known to exist

bet_een the contaminated shallow aquifer and the deep basalt aquifer in

certain portions of the base (EP.M-West 1988). lt is believed these natural

containment mechanisms prevent contaminants from reaching the regional

domestic water source.

As with soils, contaminated groundwater associated with Group III Sites

does not constitute a substantial direct exposure pathway. Soils may,

however, serve as a source term for atmospheric transport of contaminated

- particulates, and both contaminated soils and groundwater may act as a source

for contaminating surface flows. Contaminated surface flow may then serve as

' an exposure pathway to sensitive receptors.

Exposures to wlnd-blown transport of contaminated soils are minimal due

to restricted access in the immediate vicinity, the natural cohesive proper-

ties of native surface soils, and dust control measures employed during

construction activities. In addition, the air quality of the region is 'good,

and airborne particulate matter is quickly dispersed. Hence, atmospheric

transport is not considered a threat to the environment.

Downward transport of residual soils contamination to the underlying

aquifer via naturally occurring surface water percolation is not considered

significant because of the semiarid climate. Indeed, the alkali flats in the

surrounding area indicate a negative regional water balance. It is surmised

that because contaminants were originally introduced at or near the ground

" surface, the downward transport necessary to produce existing groundwater

contamination (i.e., diesel contamination from the formerly buried storage
4

tank) resulted from gradients introduced from excessive spills or dumping and

not from the natural percolation process.
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While downward transport of contaminants via percolation of natural

surface water is minimal, Site 9 does afford a substantial transport mechanism

for transport of near-surface contaminants to the underlying aquifer. The

settling ponds of the water treatment system afford a continuous source of
m

potential contaminants and also produce a substantial downward flow gradient.

The resulting flow system may induce downward percolation of the treated

effluent into the underlying upper aquifer. As discussed in Sect. 2.7.1, the

Phase I study concluded that as much as 10% of the treated effluent may perco-

late to the water table and, hence, contribute to groundwater contamination.

Surface flow runoff resulting from excessive precipitation or human

activities may transport contaminated surface sediments or dissol_ed consti-

tuents to the regional surface drainage system. In addition, contaminants

presently associated with the shallow groundwater (from previous spills or

percolation from settling ponds) may migrate downgradient for eventual seepage

discharge into the surrounding drainage ditches. Restricted access and insti-

tutional controls again minimize any sensitive surface flow exposures on NAS

Fallon property. Contaminated surface flows do, however, have the potential

to transport contaminants off site to sensitive exposure points. As explained

in Appendix C, sensitive off-site exposure points associated with surface

flows include recreational exposure, direct exposure to biota which inhabit

contaminated surface flow channels and wetlands, secondary exposure to humans

who consume contaminated biota, and exposures associated with the final

deposition of contaminated waters into the neighboring reservoirs and wetlands

(Carson Lake and Stillwater Wildlife Refuge).

Ground- and surface-water transport to off-site receptors is thus the

primary exposure pathway for contaminants of concern at the Group III Sites.

Potential off-slte transport mechanisms include: I) eventual seepage discharge

of groundwater contaminants to surface flows migrating off site, and 2) dis-

charge of contaminated surface flows (from rainfall and human a_._tlvity)to

surface water drainage systems. The principal exposure pathway of concern is

thus the regional surface flow system extending from the downgradient (south-

eastern) edge of the base to either Carson Lake or the Stillwater Wildlife

Refuge.
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As explained in Appendix C, the regional drainage system was constructed

to intercept and drain the shallow aquifer. As shown in Fig. 2.7.1.i, the

unnamed drainage ditch and the Lower Diagonal Drain located along the western

and southern boundaries of the area of concern are the primary receptor points

for groundwater or surface flow transport of contaminants from the Group III

Sites. The flow chart in Fig. 2.7.2.ii summarizes the above discussion and

depicts the screening logic used in determining the exposure pathways of

concern. As shown in the flow chart, the unnamed tributary to the Lower

Diagonal Drain and subsequent off-slte surface flows are the primary exposure

pathways associated with contaminants at the Group III Sites.

2.7.2.3 ARARs and Remedial Action Objectives

Until such time as the presence of additional contaminants of concern at

the Group III Sites is confirmed, ARARs and remedial action objectives will be

taken as those relevant to petroleum-hydrocarbon-contaminants. The State of

Nevada Division of Environmental Protection Hydrocarbon Cleanup Policy

(NDEP 1987) is given in Appendix D. Table 2.7.2.i lists medla-speciflc reme-

• dial action objectives predicated on the ARARs given in Appendix D.

As stated in this NDEP Policy, remediation of petroleum-hydrocarbon-

contaminated soils and groundwater may be required if action limit concentra-

tions are exceeded. Action limit concentrations are set at I00 mg/kg total

petroleum hydrocarbons (TPH) for soils and the EPA maximum contaminant levels

(MCLs) or recommended maximum contaminant levels (RMCLs) for groundwater used

as a drinking water (potable) source. Relevant MCLs are 5.0 _g/L for benzene

(established), 700 _g/L for ethylbenzene (proposed), i0,000 _E/L for total

xylene (proposed), and 2,000 _g/L for toluene (proposed). If these action

limits are exceeded, the need for remedial activity is then evaluated with

respect to site-speclfic parameters such as use of the contaminated medium;

contaminant transport potential; the degree, magnitude, and toxicity of
4

contaminants; and economic cost/beneflt considerations. Although contaminants

of concern may indeed exceed action limits at the Group III Sites, the need

for active remediation must still be evaluated in light of the restricted

access to NAS Fallon property and the lack of use of the upper aquifer.
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Table 2.7.2.i. Group III sites: Site 9, WasCewatar Treatment Plant;

Site 18, Southeast Runway Landfill. Remedial action objectives

t ' ,H , , ,' 'll '' ....,, ,', ' , , , , J',,,,I' ,11 ..... ,' | , , ,',

Remedial Action Objectives - Group III Sites
i i , , ,, ii • ii iii l ,i ,i ,,,H ,i , Ij l,ll , Ill I, ii i

e

Contaminated Media Applicable or Relevant Medla-Specific

and Appropriate Remedial Action

Requirements (ARARs) Objectives
i ,, , , ,

i iii _ _i iii i' T ' i i iii

Soll NDEP Hydrocarbon Prevent exposures to

Cleanup Policy soils contaminated in

excess of i00 mg/kg TPX

Prevent exposures to

groundwater used as a

potable source
contaminants in excess

Of 5.0 _g/L for

benzene, 700 _g/L for

ethylbenzene, i0,000

#g/L for total xylene,

Dissolved NDEP Hydrocarbon and 2,000 #g/L for

Product Cleanup Policy toluene.

Prevent exposures to

Groundwater seepage discharg_ of

, groundwater
contaminants into

surface waters in

excess of 1.0 mg/L TPH.
,, , ,,,,

Initiate active free-

product removal

, Free NDEP Hydrocarbon operations when free-
Product Cleanup Policy phase product exists on

the groundwater in
excess of 1.27 cm

(0.5in.)
, q i ,, ' , • lP ,,' , ,,, , ,,L:, , , , , , ,,r

TPH: total petroleum hydrocarbons

4 =
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While the existence of soil and groundwater contaminants in excess of

action limits does not in itself mandate active remediation, the existence of

free-phase product on the groundwater in excess of 1.27 cm (0.5 in.) does

require the _mplementatlon of an active removal action (Appendix D). o

2.7.3 General Eesponse Actions, Technology Types, and Site-Speciflc Process

Options

Tables 2.7.3.i and 2.7.3.ii list the general response actions, technology

types, and process options for contaminated soils and groundwater at the

Group III Sites. The table listings offer varying degrees of environmental

protection based on: I) the contaminated media of concern and remedial action

objectives formulated in Table 2.7.2.i; and 2) the associated exposure

pathways and affected receptors discussed in Sect. 2.7.2. The process options

formulated in the tables will serve to form the remedial action alternatives

for the Group III Sites as Phase II work progresses.

As shown in Table 2.7.3.i, general response actions for soils include

institutional measures, containment, treatment, and removal. Applicable

technology types and process options required for implementation are listed

accordingly for each general response action. Restricted access is listed in

conjunction with the no action technology type because NAS Fallon is already a

restricted area.

General response actions for contaminated groundwater also include

institutional measures, containment, treatment, and removal (Table 2.7.3.ii).

Technology type and appropriate process option listings follow for each of the

general response categories. As with soils, on-site restricted pumpln_ is

included with the no action technology type because the upper aquifer is not

pumped on NAS Fallon property.
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2.8 GROUP IV SITES: SITES 10, 11, 12, 13, 14, 16, 17, 19, AND 23

w

2.8.1 Site History

m

The Group IV Sites contain nine sites of interest including: Site I0,

Ground to Air Transmitting and Receiving (GATAR) Compound; Site ii, Paint

Shop; Site 12, Pest Control Shop; Site 13, Boiler Plant Tanks; Site 14,

Old Vehicle Maintenance Shop; Site 16, Old Fuel Farm; Site 17, Hangar 4;

Site 19, Post-World War II Burial Site_ and Site 23, Shipping and Receiving

Disposal Site. Ali of the sites are located in the old portion of the base

(Fig. 1.3.2.11). A discussion of the history of each site follows (Dames and

Moore 1988; ORNL 1989).

2.8.1.1 Site 10, GATAE Compound

Site I0, GATAR Compound, is located in the southeastern pol'tlon of the

old area of NAS Fallon (Fig. 2.8.1.1). The site orlglnally belonged to the

Air Force and came under Navy control in 1975. The area was apparently unused
I

until 1984 when reported storage activities were initiated. Since 1986, the

site has provided interim storage for Safety (Dames and Moore 1988). The site

consists of a graveled area used for interim storage of hazardous materials

pending removal to off-site locations. Aboveground storage practices at

Site I0 have recently been discontinued, and all drums currently stored at the

site are empty.

Hazardous wastes stored at Site I0 include PCBs, paints, solvents, waste

oils, and hydraulic fluids. PCBs were stored prlmarily as transformer oil

in electrical transformers. Several one-gallon containers of waste oil

containing PCBs were reportedly buried on the site in 1984. The exact loca-

tion of burial is unknown. Other hazardous liquids were stored in aboveground

containers, primarily 208-L (55-gal) drums.
q

About 6.75 m3 (9 yd 3) of asbestos materials were buried Just west of the

GATAR compound in about 1984. The waste was reportedly double bagged and

crated prior to disposal. The area is clearly demarcated, and some subsidence

of the soll overburden is apparent. Because the asbestos was apparently
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properly disposed of, soll contamination is not suspected, and the area is not

• included in any IR Program sites.

• 2.8.1.2 Site 11, Paint Shop

As shown in Fig. 2.8.1.i, Site ii, Paint Shop, is located in the north-

central portion of the oldsection bf the base. Paint wastes were dumped or

spilled on the unpaved ground surface to the north of the paint shop.

Disposal acti- vities stopped in 1986, at which time the ground surface was

paved with concrete. Although the paint shop has been in operation since the

early 1960s, documented disposal activities could be obtained only for 1976 to

1986. Waste paints and thinners were introduced to soils either deliberately

or from spills associated with transferal from 208-L (55-gal) drums, lt is

estimated that as much as 189 L (50 gal) of paint may have been applied to

surface soils at this site.

" 2.8.1.3 Site 12, Pest Jontrol Shop

Site 12, Pest Control Shop, has been located in the northwestern part of

the old portion of NAS Fallon since the early 1960s (Fig. 2.8.1.i). Records

of activities at the Eite are available from 1974 to present. Although the

Pest Control Shop continues to be operational, the site is considered a past

operation with respect to changes in the type of pesticides used.

Prior to 1974, pesticides used at the site included DDT, DDD, and DDE.

Later activities included handling and storing the pesticides malathion, para-

thion, pyrethrin, dlazlnon, and 2,4-D.

Areas of contamination at the site include the north and south leach

fields (Fig. 2.8.1.1). The south leach fleld receives runoff generated from

rinsing of pest control vehicles. Rinse water from mixing pesticides and

rinsing empty containers is directed to the north leach field. In is esti-

mated that acti_itles from 1974 to the present may have introduced about

56.8 L (15 ga1) of the presently used pesticides to each leach field, lt is
4

also assumed that activities prior to 1974 introduced approximately the same

volumes (i.e., 56.8 L to each leach field) of formerly used pesticides to the

leach fields.
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2.8.1.4 Site 13, Boiler Plant Tanks

Site 13, Boiler Plant Tanks, consists of two underground 98,420-L

(26,000-gal) storage tanks formerly used to store fuel for the boiler plant.
t

The tanks are located near the boiler house to the southeast of Site 12, Pest

Control Shop (Fig. 2,8.1.i). Boiler plant fuels storage was discontinued in

1981, at which time the tanks were used for intermlttentstorage of other

fuels ,_nd oils until about 1986. Although emptied in 1986, the tanks con-

tained some remaining liquid as of September 1988.

Fuels were reportedly spilled on surface soils around inlets to the tank

during filling operations. Spills may have consisted of No. 6 fuel oil, waste

lubrication oil, hydraullc fluid, JP-5, and diesel fuel. It is estimated that

up to 1,325 L (350 ga1) of liquid hydrocarbons may have been spllled at each

tank over its lifetime of operation.

2.8.1.5 Site 14, Old Vehlcle Maintenance Shop

a

As shown on Fig. 2.8.1.i, Site 14 is located in the northwestern part of

the old portion of NAS Fallon. The site consists of a concrete slab which

served as the foundations for a mechanic bay, fuellng area, and support

building. The facility was used from 1943 to 1971 (exclusive of the years

1947-1950 when base operations were closed) to service and fuel Public Works

Transportation and other vehicles. From 1971 to 1973 the shop reportedly

served as the auto hobby shop. The shop was razed some time after 1973.

Areas of concern at the site include the former lube pits and two

underground storage tanks. The lube pits apparently contained hydraulic lifts

and are now filled with soil. The depth of the pits is estimated at 1.8 to

2.1 m (6 to 7 ft), and it is suspected the pits have pavedfloors. It is

estimated that as much as 568 L (150 gel) of lubrication o11, hydraulic fluid,

and radiator coolant may have leaked to each lube pit floor. The underground

storage tanks were probably used to store leaded gasoline and diesel fuel.

Tank conditions are unknown, although estimates of potential leakage run as

high as 7,570 L (2,000 gal). The tanks were recently removed, and although no

testing was done on either the removed tanks or exposed soils, unJdentlfied

petroleum hydrocarbons were observed seeping into the excavated pits.
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2.8.1.6 Site 16, Old Fuel Farmz

Site 16, Old Fuel Farm, served as the main fuel storage and dispersal

facility for the base from 1943 to 1962 (excluslve of the years 1947-50). The

site consists of four concrete underground storage tanks located in the north-

central part of the old portion of the base (Fig. 2.8.1.1). In 1963, active

operations at the site were transferred to the New Fuel Farm0 and the storage

tanks were used for dead storage of various fuels. Dead storage continued

until 1985 at which time the four storage tanks were emptied. They have not

been used since.

Fuels stored at the site over its lifetime of operations include avgas,

Jpo4, JP-5, dlesel fuel, gasollne, and No. 6 fuel oil. Excavations in the

area have encountered petroleum-hydrocarbon-contamlnated soils which likely

resulted from past leaks and spills at Site 16. lc is estimated that as much

as 34,070 L (9,000 gal) of liquld waste may have been introduced to the soils

and groundwater underlying the site.

2.8.1.7 Site 17, Hangar 4

Potentially contaminated soils associated with Site 17, Hangar 4, are

shown in Fig. 2.8.1.i. The potential areas of contamination consist of the

formerly unpaved solls lying to the south and east of Hangar 4. These areas

received runoff flushing from aircraft washing activities and aircraft fluids

spilled on the parking apron. Contaminant introduction took place between the

years of 1943 and 1987 (exclusive of the years 1947-50). Although the south-

ern portion of the site remains open, soils to the east of Hangar 4 were

capped with paving in 1985.

Estimates of liquid wastes introduced to subsoils in the area total as

high as 34,070 L (9,000 gal). Potential contaminants of concern include wash

solvents (Turco), lubrlca,tion oil, hydraulic fluid, grease, avgas, JP-4, JP-5,

MEK (methyl ethyl ketone), isopropyl alcohol, and PD-680.
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2.8.1,8 Site 19, Post-World War II Burial Site

Site 19, Post-World War II Burial Site, is located in the southeastern

part of the old portion of NAS Fallon (Fig. 2.8.1.i). The site reportedly

received trash and refuse generated during base-decommlsslonlng activities

between the years of 1946 to 1949. Landfilllng was conducted through trench

burial. The disposal trenches were probably excavated with a bulldozer to a

depth of less than 2.4 m (8 ft), 2.4 m being the average depth to the water

table at the site.

It i_ estimated that as much as 1,650 m3 (2,200 yd 3) of waste were

disposed of at Site 19. Wastes deposited included trash, vehicles, wood,

paints, thinners, and approximately 3,785 L (1000 gal) of solvents.

2.8.1.9 Site 23, Shipping and Receiving Disposal Site

Site 23, Shipping and Receiving Disposal Site, is located in the

northeastern part of the old portion of the base (Fig. 2.8.1.i). The site

consists of the shipping and receiving dlsposal area, the aircraft burlal

area, and an area where asbestos was reportedly buried. Transformers

containing PCB fluids were also allegedly stored at the site. Disposal

activities at the shipping and receiving disposal area consisted of land-

filling salvageable material and equipment formerly stored on the site.

Although the source of this material is unknown, it is surmised that the

salvage items originated through Public Works and aircraft maintenance

activities. Landfilllng was accomplished by burial in four bulldozed

trenches. Portions of thls area have subsequently been paved. An estimated

975 m3 (1,300 yd 3) of refuse is suspected to be landfilled in the trenches.

Buried wastes Include Junk, debris, metal, rubble, paints, thinners, petroleum

llqulds, oils, and lubricants.

Additional disposal activities at the site include the reported burial of

a burned-out DC-3 aircraft carcass south of the landfill trenches (Fig. 2.8.1.i).

lt is not known if the plane contained fuel or other liquids, but it is assumed

that approximately 379 L (i00 gal) of liquid petroleum hydrocarbons were

present at the time of burial.

As shown in Fig. 2.8.1.i, asbestos was reportedly buried at the site in
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1984• Approximately 6.75 m3 (9 yd 3) of this material were double-bagged,

, crated, and buried.

. 2.8.2 Contaminated Media of Concern, Exposure Pathways, ARARs, and Remedial

Action Objectives

A synopsis of media-speciflc contaminant transport pathways, assimilatlon

routes, exposure points, and affected biota for NAS Fallon is given in Appen-

dix C, The following paragraphs expand on these Inltlal evaluations in light

of the additional characterization activities which have been completed at the

Group IV Sites.

2.8.2.1 Contaminated Media of Concern

Results from soil tests, records searches, and inspections conducted

during the Phase I study support the following propositions (Dames and

Moore 1988):

Site I0, GATAR Compound: although no reports of PCB leakage are reported,

the storage of transformer oils and reported burial of PCB containers

suggest that some PCB soils contamination in the area is likely. Based

on the quantities of waste routinely stored at the slte, it is also

probable that other hazardous materials (primarily paints, solvents, and

waste oils) have been introduced to the subsurface environment. Soils

contamination resulting from asbestos disposal west of Site 10 is un-

llkely because disposal methods appear to be appropriate.

Site II, Paint Shop: because of the amount of wastes (primarily paints

and thinners) spilled or dumped at the site, soils and shallow ground-

water contamination is likely.

Site 12, Pest Control Shop: based on the amount of pesticides handled at

the site over its lifetime of operation, soll and groundwater contam-

ination near the leach fields is suspected.
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Site 13, Boiler Plant Tanks: petroleum hydrocarbon contamination of soils

and possibly groundwater is suspected near the fill ports of the two

underground storage tanks.

I

Site 14, Old Vehicle Maintenance Shop: it is surmised that contaminant

spills in the lube pits were contained by the paved floors. Contamina-

tion of the subsurface environment from the lube pits is thus considered

unlikely. Contaminants are, however, expected to be present in the soils

and possibly the groundwater near the underground storage tanks.

Site 16, Old Fuel Farm: based on the amount of petroleum product handled

at the site and the contaminated soils exposed during excavation activ-

ities, soils and groundwater contamination at the site is probable.

Site 17, Hangar 4: three soil samples were taken in the runoff area south

of Hangar 4. Samples were analyzed for TPH (EPA method 418.1) and VOC

(EPA method 8240) to assess the potential for soils contamination from

Hangar 4 activities. Results indicate TPH values range from 57 ppm to

350 ppm. Acetone was detected in two of the samples (120 ppb and

710 ppb) and trace amounts of TCE and DCA were detected in one

sample. Contamination of soils and possibly the groundwater in the

area is thus considered likely.

Site 19, Post-World War II Burial Site: wastes disposed of in the area

(particularly suspected liquid solvents) may have contaminated soils and

groundwater in the area.

Site 23, Shipping and Receiving Disposal Site: the type and quantity of

waste materials buried in the four trenches have the potential to

contaminate the subsurface environment of the surrounding area. Asbestos

contamination of subsoils is considered minimal because the materials
b

were properly disposed of. Leakage of liquid wastes surmised to be

present in the allegedly buried aircraft may have contaminated the under-

lying soils and shallow groundwater.
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Phase II screening activities at the Group IV sites consisted of

. performing two EM-31 geophysical surveys and analyzing numerous groundwater

test holes installed throughout the area. The geophysical surveys were used

to locate the containers of PCB fluids reportedly buried at Site I0 and toQ

delineate the buried waste at Sites 19 and 23 incluslve (the two sites are

adjacent to one another and hence one survey was used to encompass both).

Results of the geophysical activities (Appendix A) were inconclusive.

Results from the groundwater test hole screening activities are given in

Appendix B. Due to the close proximity of the study sites, the two contam-

inant plumes disclosed in the groundwater screening activity encompass several

adjacent sites. In the following paragraphs, each of the contaminated areas

thus disclosed are discussed in the context of their anticipated source areas

(as inferred from the regional groundwater flow direction). Groundwater

screening activities were not conducted at Site 17, Hangar 4, or in the area

of contamination at Site II, Paint Shop, because paving prevented installation

of the necessary boreholes.

• As shown in Fig. 2.8.2.i, results from screening seventeen groundwater

test holes delineated a contaminant plume thought to be emanating from

" Site 12, Pest Control Shop, and Site 13, Boiler Plant Tanks. The north

section of the plume appears to be contiguous with a plume emanating from

Site 14, Old Vehicle Maintenance Shop (Fig. 2.8.2.ii). As indicated in

Appendix B, Table B.3, several of the groundwater test holes contained

contaminants of an unknown nature as inferred from GC and PID screening

responses, lt is anticipated that these anomalous screening responses are

indicative of pesticide contaminants in the surrounding subsurface.

Groundwater screening activities associated with Site 14, Old Vehicle

Maintenance Shop, consisted of analyzing 49 groundwater test holes (Appen-

dix B, Table B.2). Test hole locations and the resulting plume boundary are

shown in Fig. 2.8.2.ii. As mentioned above, the southeastern tail of the

plume appears to merge with contaminants associated with Sites 12 and 13.

The locations of the groundwater test holes installed to assess contam-

inants at Sites I0, 16, 19, and 23 are shown in Fig. 2.8.2.iii. Ninety-six

groundwater test holes were screened in this area, and results from screening

are given in Appendix B, Table B.4. Screening results facilitated delineation

of a contaminant plume underlying the area (Fig. 2.8.2.iii). lt is anticipated
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that the principal source area for this plume is Site 16, Old Fuel Farm. The

downgradlent edge of the plume (southeastern corner) affords a potential

seepage discharge source into the unnamed drainage channel separating Site 9,

,, Wastewater Treatment Plant, and the Group IV sites.

Numerous soil, sediment, and groundwater samples taken from the Group IV

sites have been submitted for laboratory analysis in conjunction with Phase II

RI activities. Results are not yet available. Phase II sampling locations

associated with each site are:

Slte i0, GATAR Compound: five soil borings taken to 1.2 m (4 ft)

(Fig. 2.8.2.iv);

Site 12, Pest Control Shop" six soil borings taken to the water table and

one single completion (MW22) monitoring well (Fig. 2.8.2.i);

Site 13, Boiler Plant Tanks: two single completion monitoring wells

(MW23, MW24) and one piezometer (Fig. 2.8.2.1);

Site 14, Old Vehicle Maintenance Shop: one dual completion monitoring

well (MWI8U, MWISL), three single completion monitoring wells (MWd'9,

MW20, MW21), and four piezometers (Fig. 2.8.2.ii);
b

Site 16, Old Fuel Farm: two dual completion wells (MW25U, MW25L, MW29U,

MW29L), four single completion wells (MW26, MW27, MW28, MW30), eight

soil borings around the underground tanks, and eight plezometers

(Fig. 2.8.2.iii);

Site 17, Hangar 4: five soil borings to 1.2 m (4 ft) (Fig. 2.8.2.1ii);

Site 23. Shipping and Receiving Disposal Site: three soil borings to

1.2 m (4 ft) (Fig. 2.8.2.iii).

No analytical sampling activities were conducted at Site II, Paint Shop,

because paving prevented access to the contaminated soils. The downgradient

monitoring wells and piezometers associated with Site 16, Old Fuel Farm, will

also be used for analytical assessment of contaminants in adjacent areas

(specifically the two landfills, Sites 19 and 23). Although laboratory

results are not yet available, sampling activities indicate floating hydro-/

carbon product is present in MWISU downgradlent from Site 14 (Fig. 2.8.2.ii).

Screening and characterization activities at the Group IV sites indicate

the primary contaminants of concern are petroleum hydrocarbon compounds which
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permeate the soils and shallow groundwater of the area. Additionally, small

. localized areas of PCB and/or pesticide contaminants may also be present. The

atmosphere is not considered to be a contaminated medium of concern because

. high vapor pressure contaminants will rapidly volatilize and disperse. The

air quality of the surrounding region is good, and prevailing air currents

will further enhance the rapid mitigation of any volatile contaminants once

they enter the atmosphere.

2.8.2.2 Exposure Pathways

Direct exposure pathways for contaminated soils at the Group IV sites

include dermal contact, ingestion, and inhalation of dust particles and

volatile constituents. Affected biota include indigenous plants and burrowing

animals as well as personnel associated with site excavation activities.

Plant and animal populations are controlled on NAS Fallon property, and

exposures associated with these biota are thus minimized. Because NAS Fallon

is a restricted area, direct exposure to the human populace _s restricted to

naval personnel and subcontractors who have adequate training in handling
m

contaminated materials. Health and safety measures requiring effective

environmental monitoring, environmentally safe construction practices

(i.e., dust control and explosion proof equipment), and interim protective

measures (i.e., protective clothing, respirators, and appropriate decontam-

ination procedures) further mit_-ote exposure to contaminated soils during on-

site activities. Restricted access and site activities geared towards

environmental safety thus prevent contaminated soils at the Group IV sites

from constituting a primary exposure pathway.

Direct exposure pathways for groundwater include use of contaminated

groundwater extracted from the shallow aquifer and percolation of contaminants

into the underlying basalt aquifer. The basalt aquifer supplies domestic

water to the surrounding populace and is thus considered a sensitive exposure

pathway. The shallow aquifer is not pumped on NAS Fallon property and, due to

its high salinity, is not used for human consumption in the surrounding areaJ

(Appendix C). One well tapping the shallow aquifer is known to exist approx-

Imately one-half mile southeast of the base. Although the use of this well is

unknown, its likely purpose in light of the poor water quality is to supply
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water for livestock. Direct exposures to contaminants through extraction of

the shallow groundwater in the area are thus believed to be minimal.

Available site-characterization results indicate that contaminants are

not migrating into the deep basalt drinking water aquifer. The PA/SI report
F

(Dames and Moore 1988) postulates the existence of an upward flow gradient in

the surrounding area. Additlonally, a _onflnlng clay layer is known to exist

between the contaminated shallow aquifer and the deep basalt aquifer in

certaln portlons of the base (ERM-West 1988). lt is believed that these

natural containment mechanisms prevent contaminants from reaching the regional

domestic water source.

As with soils, contaminated groundwater associated with Group IV sites

does not constitute a substantial direct exposure pathway. Soils may,

however, serve as a source term for atmospheric transport of contaminated

particulates, and both contaminated soils and groundwater may act as a source

for contaminatin& surface flows. Contaminated surface flow may then serve as

an exposure pathway to sensitive receptors.

Exposures to wind-blown transport of contaminated soils are minimal due

to restricted access in the immediate vicinity, the natural cohesive proper-

ties of native surface soils, and dust control measures employed during

construction activities. In addition, the air quality of the region is good,

and airborne particulate matter is quickly dispersed. Hence, atmospheric

transport is not considered a threat to the environment.

Downward transport of residual soils contamination to the underlying

aquifer via naturally occurring surface water percolation is not considered

significant because of the semiarid climate. Indeed, the alkali flats in the

surrounding area indicate a negative regional water balance, lt is surmised

that because contaminants were originally introduced at or near the ground

surface, the downward transport necessary to produce existing groundwater

contamination resulted from gradients introduced from excessive spills or

dumping and not from the natural percolation process.

The majority of groundwater contaminants present at the Group IV sites

are the result of past spills, leaks, and handling activities. Most of these

activities have been discontinued, and, as such, the source areas and result-

ing gradients responsible for downward transport have been removed. Source

termination and the negative regional water balance are thus expected to
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minimize percolation of surface contamination to the underlylng water table at

. all Group IV sites with the exception of Site 12. Site 12, Pest Control Shop,

does afford a substantial transport mechanism for downward transport of near-

surface contaminants. The leach field areas associated with the site create a

downward flow gradient which may cause percolation of contaminants to the

underlying aquifer.

Surface flow runoff resulting from excessive precipitation or human

activities may transport contaminated surface sediments or dissolved consti-

tuents to thereglonal surface drainage system. In addition, contaminants

presently associated with the shallow groundwater (from previous spills or

percolatlon from the Site 12 leach fields) may migrate downgradlent for

eventual seepage discharge into the surrounding drainage ditches. Restricted

access and institutional controls again minimize any sensitive surface flow

exposures on NAS Fallon property. Contaminated surface flows do, however,

have the potential to transport contaminants off site to sensitive exposure

points. As explained in Appendix C, sensitive off-slte exposure points assoc-

" iated with surface flows include recreational exposure, direct exposure to

biota which inhabit contaminated surface flow channels and wetlands, secondary

exposure to humans who consume contaminated biota, and exposures associated

with the final deposition of contaminated waters into the neighboring reser-

voirs and wetl_nds (Carson Lake and Stillwater Wildllfe Refuge).

Ground- and surface-water transport to off-site receptors is thus the

primary exposure pathway for contaminants of concern at the Group IV sites.

Potential off-site transport mechanisms include: i) eventual seepage discharge

of groundwater contaminants to surface flows migrating off site, and 2) dis-

charge of contaminated surface flows (from rainfall and human activity) to

surface water drainage systems. The principal exposure pathway of concern is

thus the regional surface flow system extending from the downgradient (south-

eastern) edge of the base to either Carson Lake or the Stillwater Wildlife

Refuge.

As explained in Appendix C, the regional drainage system was constructed

to intercept and drain the shallow aquifer. As shown in Fig. 2.8.1.i, the

unnamed drainage ditch and the Lower Diagonal Drain located along the eastern
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,

and southern boundaries of the area of concern are the primary receptor points

for groundwater or Surface flow transport of contaminants from the Group IV

sites. Figure 2.8.2.v is a flow chart whlch summarizes the above discussion

and depicts the screening logic used in determining the exposure pathways of

concern. As shown in the flow chart, the unnamed tributary to the Lower

Diagonal Drain and subsequent off-site surface flows are the primary exposure

pathways associated with contaminants at the Group IV Sites.

2.8.2.3 ARAEs and Remedial Action Objectives

Until the presence of additional contaminants of concern (PCBs and

pesticides) is confirmed, ARARs and remedial action objectives will be based

on action limits for petroleum hydrocarbon contaminants. ARARs for petroleum

hydrocarbon contaminants are taken from the State of Nevada Division of

Environmental Protection Hydrocarbon Cleanup Pollcy (NDEP 1987) as given in

Appendix D. Table 2.8.2.i lists media-speclflc remedial action objectives

predicated on the petrole_m hydrocarbon ARARs given in Appendlx D.

As stated in this NDEP Policy, remediation of petroleum-hydrocarbon-

contaminated soils and groundwater may be requlred if action limit concen-

trations are exceeded. Actlon llmlt concentrations are set at i00 mE/kg total

petroleum hydrocarbons (TPH) for soils and the EPA maximum contaminant levels

(MCLs) or recommended maximum contaminant levels (RMCLs) for groundwater used

as a potable source. Relevant MCLs are 5.0 pg/L for benzene (established),

700 _g/L for ethylbenzene (proposed), I0,000 _g/L for total xylene (proposed),

and 2,000 _g/L for toluene (proposed). If these action limits are exceeded,

the need for remedial activity is then evaluated with respect to site-specific _

parameters such as use of the contaminated medium; contaminant transport

potential; the degree, magnitude, and toxicity of contaminants; and economic

cost/beneflt considerations. Although contaminants of concern may indeed

exceed action limits a= the Group IV Sites, the need for active remediation

must still be evaluated in light of the restricted access to NAS Fallon

property and the lack of use of the upper aquifer.

While the existence of soll and groundwater contaminants in excess of

action limlts does not in itself mandate active remediation, the existence of

free-phase product on the groundwater in excess of 1.27 cm (0.5 in.) does
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Table 2.8.2.1. Group IV sites: Sites I0 - 14, 16, 17, 19, and 23.

Remedial action objectives
b

' ' ' " • • J........ _ I r,,, , ,,, i , , ,,, ,, , lr,, ,,,

Remedial Action Objectives - Group III Sites
ii i ii I i |, ii ii,i, i i ii lU|l IVJl[ I L i i,i iiiii ii i i

Contaminated Media Applicable or Relevant Medla-Specific

and Appropriate Remedial Action

Requirements (ARARs) Objectives
[ i ii I i i I Ill i i ii i i i ii i

Soil NDEP Hydrocarbon Prevent exposures to

Cleanup Policy soils contaminated in

excess of I00 mg/kg TPH
, , , , ,, , , ,, ,,, , ,,

Prevent exposures to

groundwater used as a

drinking water source
contaminants in excess

of 5.0 _g/L for

benzene, 700 _g/L for

ethylbenzene, 10,000

_g/L for total xylene,

Dissolved NDEP Hydrocarbon and 2,000 _g/L for

Product Cleanup Policy toluene.

Prevent exposures to

Groundwater seepage discharge of

groundwater
contaminants into

surface waters in

excess of 1.0 mg/L TPH.
J , ,,, , ,,, ,,l ,, ,,

Initiate active free-

product removal

Free NDEP Hydrocarbon operations when free-

Product Cleanup Policy phase product exists on

the groundwater in
excess of 1.27 cm

(0.5in.)
, ,L "' Ul i

TPH" total petroleum hydrocarbons



131

require the implementation of an active removal action (Appendix D).

a

2.8.3 General Response Actions, Technology Types, and Site-Speclflc Process

Options

Tables 2.8.3.1 and 2.8.3,11 llst the general response actions, technology

types, and process options for contaminated soils and groundwater at the

Group IV Sites. The table listings offer varying degrees of environmental

protection based on: I) the contaminated media of concern and remedial action

objectives formulated in Table 2.8.2.1; and 2) the associated exposure path-

ways and affected receptors discussed in Sect. 2.8.2. The process options

formulated in the tables will serve to form the remedial action alternatives

for the Group IV Sites as Phase II work progresses.

As shown in Table 2.8.3.1, general response actions for soils include

institutional measures, containment, treatment, and removal. Applicable

technology types and process options required for implementation are listed

accordingly for each general response action. Restricted access is llsted in

conjunction with the no action technology type because NAS Fallon is already a

restricted area.

General response actions for contaminated groundwater also include

institutional measures, containment, treatment, and removal (Table 2.8.3.ii).

Technology type and appropriate process option listings follow for each of the

general response categories. As with soils, on-site restricted pumping is _

included with the no action technology type because the upper aquifer is not

pumped on NAS Fallon property.

3. SUMMARY OF ENVIRONMENTAL CONTAMINATION AT NAS FALLON

Results from IR Program investigations completed to Pate indicate that

the vast majority of contaminants of concern at NAS Fallon are petroleum

hydrocarbon related. These contaminants include JP-4, JP-5, leaded and

unleaded gasoline, waste oils and lubricants, hydraulic flulds, and numerous
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solvents and cleaners. Althou_h not confirmed, other types of contaminants

such as paints, thinners, metals, PCBs, and pesticides may also be present in

small, localized areas, In addition, methane contamination may be present as

a by.product of bioactivity in the former base landfills.

Introduction of contaminants to the environment has resulted from

deliberate disposal activities (both through dumping and landfilling) and

accidental spills and leaks associated with normal activities at the base.

Base activities have contributed to environmental contamination since the

facility was established in 1943, although problems have been greatly miti-

gated since the mid-1980s by environmentally sensitive management practices.

Fortunately, characteristics of the native environment such as the

semiarid climate, good surrounding air quality, and naturally poor water

quality of the upper aquifer have minimized contaminant exposure to

surrounding receptors. Additionally, institutional restrictions, restricted

access, and environmental monitoring further mitigate contaminant exposure on

base property.

The principal exposure pathways of concern associated with NAS Fallen

contamination appear to be the surface flows and shallow drainage systems to

which the base contributes. Off-slte transport of contaminants via surface

flows may then provide an exposure route to sensitive receptors. The poor

regional quality of surface waters in the surrounding area prevents use of

these waters as a potable source. Sensitive receptors are thus limited to

populace exposed to surface waters through recreational contact and flora and

fauna indigenous to downstream flows and wetlands.

Phase II screening and sampling activities combined with other environ-

mental assessments (NDEP 1990; EP.M-West 1988; Dames and Moore 1988) indicate

that areas of contiguous petroleum hydrocarbon contamination can be associated

with eleven of the twenty-one IR Pro_ram sites at NAS Fallen. These sites

include: Site I, Crash Crew Training Area; Site 2, New Fuel Farm; Site 3,

Hangar 300 Area; Site 4, Transportation Yard; Site 6, Defuel Disposal Area;

Site 12, Pest Control Shop; Site 13, Boiler Plant Tanks; Site 14, Old Vehicle

Maintenance Shop; Site 16, Old Fuel Farm; Site 19, Post-World War II Burial

Site; and Site 23, Shipping and Receiving Disposal Site. lt is surmised that

......................... ]llil_lll.............. 11 " - -iiiiir ...................
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contaminants underlying Sites 4, 19, 23, and perhaps 12 may not have resulted

from past activities at each site; rather, contamination is the result of

subsurface migration from source areas at adjacent sites,

Records of past activities and anomalous responses from screening

instruments suggest minor amounts of other contaminants may also be present in

certain areas. Areas of concern and suspected contaminants include: methane

gas, metals, and painn wastes at Sites 20, 21, 22, and 19, the base landfills;

paint wastes at Site 11, Paint Shop; pesticides at Site 12, Pest Control Shop;

and PCBs at Site I0, GATAR Compound, and Site 23, Shipping and Receiving

Disposal Site. Although reported burials of asbestos have occurred at Site 23

and near Site i0, environmental contamination is not suspected because of

proper disposal methods.

Current environmental assessment activities indicate NAS Fallon IR

Program sites are not contributing excessive contamination to surface flows

emanating from the base. Contaminants appear to be contained in the shallow

subsurface underlying the facility with little or no contaminant migration off

" site.

4. DATA NEEDS AND KEOOMMENDATIONS FOR FUTURE RI INVESTIGATIONS

Several important data needs must be addressed to effectively develop and

screen remedial action alternatives. These needs include a determination of:

I. The impact of current base activities on introduction and

subsequent migration of contaminants in the environment. This is

especially important at sites which are currently active such as

Site 2, New Fuel Farm; Site 9, Wastewater Treatment Plant; and

Site 12, Pest Control Shop.
m

2. The current transport rate of contaminants off site via migration

to surface flows. This needs to be firmly documented over time to

accurately assess potential environmental impact to off-slte

receptors.
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3. Sensitive off-site receptors who may come in contact with

contaminants transported off site through either surface flows or

groundwater extracted from the uppermost aquifer.

4. Additional contaminants of concern (as opposed to petroleum

hydrocarbons) which may be present at NAS Fallon. This is most

relevant at sites where activity records or anomalous responses

from screenln& instruments sng&est the presence of unknown

contamination.

5, Additional delineation of source areas, migration rates, and the

presence of free-phase petroleum hydrocarbon product in the plume

areas currently known to exist. This information will be neces-

sary to assess the effectiveness _f remedial alternatives in

meeting established remedial objectives.

lt fs suggested that future RI assessments include the following

activities to address the data needs stated above.

I. Assess the possibility of leaks at Site 2, New Fuel Farm, by

conducting an inventory balance and a leak-detectlon study. In

addition, it is suggested that modeling studies be initiated at

Site 12, Pest Control Shop; Site 17, Hangar 4; and Site 9,

Wastewater Treatment Plant, to assess the quantities and

contaminant transport potential of effluents generated at each

site. The leach fields, wash activities, and settling ponds,

associated with Sites 12, 17, and 9 respectively, each contribute

liquids _o the shallow subsurface which may enhance percolation to

the shallow water table.
=

Modeling will require a determination of the overall daily rate of

influent water to each site. This may be determined by instru-

menting the water-supply lines to each facility. Water-balance

parameters of the area may then be used in conjunction with known

hydrogeologic data to obtain order-of-maEnltude estimates of the

daily discharge rates to surrounding subsoils.
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If these studies indicate the sites have a significant effect on

, the subsurface environment, additional studies should be initiated

to assess the contaminant load in discharged effluents. This

. would be accomplished by implementing a time-serles sampling and

analysis plan for discharged effluents (e.g., sampling of the

Site 9 settling ponds, the leach field supply lines at Site 12,

and wash water effluent from Site 17 collected in catchment basins

placed i_ adjacent drainage areas).

! The feasibility of implementing interim protective measures at
/'

these sites should be investigated if so warranted by modeling.

Protective measures may include additional treatment of effluent

in the Site 9 settling ponds, collection/treatment of effluents

prior to disposal at Sites 12 and 17, and collection/treat-

ment/off-site disposal of effluents from S_.tes 12 and 17.

The subsurface impact of activities at Site ii, Paint Shop, should

also be further investigated. _is activity should include coring

and sampling of expected areas of contamination underneath

recently paved surfaces as well as sampling to the west and south

of the building. Modeling is not suggested unless the containment

afforded by recent paving appears inadequate.

2. Establish and conduct a comprehensive tlme-series sampling and

analysis plan to document the amount of contamination being

transported off site via surface water flows. This should

include, at a minimum, Periodic monitoring of the Lower Diagonal

Drain where it exits the base. If contamination becomes evident,

additional on-site tributaries should be monitored to delineate

. sensitive exposure points and seepage faces. The frequency of

sampling activities should be sufficient to delineate seasonal

fluctuations and/or trends in transport rates. Weekly sampling is

suggested.
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3. Implement an investigation through a records search and interview

process to disclose potential off-site receptors of contaminated

surface and/or groundwater flows. The investigation should not

only include potential receptors (if any) but also confirm the N

means of exposure (e.g., ingestion of potable water or dermal

contact through irrigation/stock water usage).

4. If results from initial rounds of laboratory analysis indicate the

presence of additional contaminants of concern (e.g., PCBs, pest-

icides, paint wastes, and metals), additional sampling activities

should be initiated to confirm the extent and magnitude of such

contamination. This is very important for the environmentally

sensitive contaminants such as pesticides and PCBs.

5. Future RI sampling activities should include a careful determi-

nation of the amount of free product (if any) in monitoring wells.

In areas where plumes exist, information of past activities and

inventories should be combined with current hydrogeological data

to generate simulations of subsurface transport through modeling.

Source areas and contaminant-transport potential may thus be

further defined. Subsequent subsurface-sampling initiatives

should be initiated if suggested by modeling.
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ACRONYMS AND ABBREVIATIONS

a

2,4-D (2,4odlchlorophenoxy) acetic acid

. ARARs Applicable or Relevant and Appropriate Requirements

avgas aviation gasoline

cm centimeter

CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act

DCA dlchloroethane

DDD dlchlorodlphenyldlchloroethane

DDE dichlorodiphenyldlchloroethene

DDT dichlorodiphenyltrichloroethane

EE/CA Engineering Evaluatlon/CostAnalysis

EPA Environmental Protection Agency (United States)

FS feasibility study

ft feet

" gal gallons

GC gas chromatograph

" GSE Ground Support Equipment

GATAR Ground to Air Transmltti_g and Receiving (compound)

in. inch

IR Program Installation Restoration Program

kg kilograms

L liters

LEL lower explosive limit

m meters

MCLs maximum co1_tamlnant levels

MEK methyl ethyl ketone

_g/kg micrograms per kilogram

_g/L micrograms per liter

mg/kg milligrams per kilogram

mg/L milligrams per liter

ml milliliter

mogas motor vehicle gasoline
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NAAS Fallon Naval Air Auxiliary Station Fallon

NAS Fallon Naval Air Station Fallon

NDEP Nevada Division of Environmental Protection

NAPL non-aqueous phase liquid

ORNL Oak Ridge National Laboratory

ORNL/GJ Oak Ridge National Laboratory/Grand Junction

OSWER Office of Solid Waste and Emergency Response

PA/SI preliminazT assessment/slte inspection

PC personal computer

PCB polychlorinated biphenyl

PID photoionization detector

ppb parts per billion

ppm parts per million

QC quality control

RF radio frequency

RI remedial investigation

mi/FS remedial investigatlon/feasibillny study "

RMCLs recommended maximum contaminant levels

TCA trichloroethane

TCE trlchloroethene

TPH total petroleum hydrocarbons

UEL upper explosive limit

USRADS ultrasonic ranging and data collection system

VOC volatile organic compounds
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" Field Screening Using EM-31 Oeophysical Surveys And USRADS

Introduct ibn

During August 1989 and again in November 1990, electromagnetic

(EM) geopl,ysical surveys were perfo1_ed at sites at NAS Fallon. These

surveys involved the use of a Geonics EM-31 electromagnetometer

coupled with an ultrasonlc ranging and data collection system

(USRADS). Specifically, the EM was employed to map differences in the

electrlcal conductivity of the shallow groundwater and soil profile

believed to be associated with floating Jet fuel (JP-5), varying

degrees of groundwater salinity, and/or buried meta111c debris. The

surveys were performed to help guide the selection of monitoring well

locations at Site 1, Site 2, Site i0, Site 19, and Site 23.

Hardware

The EM geophysical surveys were conducted using a Geonics EM-31

field-portable instrument coupled with USRADS. The EM-31 data provide

a measure of the conductivity of the soil in the surveyed area.

Underground conductivity contrasts often yield clues about the soil

type, salinity, water content, and the location of buried metal.

USRADS is a patented, computerized data acquisition system

developed by Oak Ridge National Laboratory to collect and relate data

from field portable instruments to the precise physical location of

the data points.

RF is used for system timing, communications, and data transfer.

. The propagation time of an ultrasonic signal serves as a device to

measure the distance travelled while scanning. The PC is used to:

. calculate the surveyor position; reduce, store, and display data;

prepare reports; and transfer data into electronic data bases. The

hardware included in USRADS consists of a surveyor's backpack, fifteen
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stationary receivers, a master recelver, a custom computer interface,

and a PC.

i_

Field Work

The field work portion of the surveys required three people for

nine days. Each setup with USRADS covered a block area of 61 m x 61 m

(200 ft × 200 ft). The data was collected by: one person with the

instrument and the backpack who walked over the block; a second person

who monitored the PC as the data was transmitted and followed the

system tracking on the screen to ensure that the block was adequately

covered and that the data were transmitting correctly; and a third

person who helped with setup and teardown of the system. The data

consisted of many thousands of individual readings taken at one-second

intervals over the course of the surveys. This is far more data than •

acquired during the traditional survey technique of taking manual

instrument readings at evenlyspaced grid points. Thus, the data

coverage is more thorough and the anomaly resolution more accurate.

Results

The raw field data were contoured using the Surfer program

produced by Golden Software (Golden Software, Inc. 1989). The program

was used to smooth the data and to remove some of the effects of

cultural interferences at each site such as underground utilities,

fences, above-ground tanks, etc. Smoothing can also be used to remove

small-scale a_omalies (e.g., manhole covers) and accent major trends.

Contour maps of the data along with track maps of the survey blocks

showing data collection points are included in this appendix. The

maps are discussed in the individual sections for each site surveyed.



A-3

t

. Site 1, Crash Crew Training Area

. The data for the site were collected in twenty blocks cove_ing

about 61 m × 61 m (200 ft × 200 ft) each. Each block contains about

1,000 measurements, with the entire data set consisting of nearly

20,000 records. Each record has an x-y locatlon for the measurement

and the quadrature and in-phase readings from the EM-31.

A_t_r thorough examination, the data from the twenty blocks were

pieced together to show the overall coverage (Fig. A.1), A number of

small flaws in the data set became apparent on the plot of the

tracking map. The gap in coverage between several blocks is due to a

fence which prevented data collection in that area. Other data gaps

were the result of brush and aboveground tanks which prevented data

collection. The quadrature data collected were rated as "good

quality" by the interpreting geophysicist, Jon Nyquist; however, the

in-phase data showed that the threshold was set too high and

repeatedly went off scale, causing the data to be clipped. Because

the in-phase data are generally used only for detection of buried

metal, which was not the objective at this site, the resultant loss of

data was not critical. Only the quadrature data are discussed here.

Contouring the quadrature data (Fig. A.2) shows that many small

6 m to 9 m (20- to 30-ft-diameter) highs and lows exist. After buried

metal, the strongest influence on terrain conductivity at the site is

probably variation of water salinity and degree of soil saturation,

most likely far stronger influences than the presence of Jet fuel

contamination. The strongest apparent trend is a high co; Auctlvity

anomaly running northwest to southeast across the site. _Thether this

represents high salinity, increased soil moisture content, shallower

depth to groundwater, or a combination of all three is impossible tom

say without more information. While the anomaly may be attributed to

the existence of a buried river channel which trends in the same

direction across the southwest corner of the site, it is difficult to
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say without a better understanding of the precise channel

configuration, Geologic cross-sectlons created from monitoring well

logs will assist in additional interpretation, Analysis of the

variation in the electrical conductivity of the water in the

monitoring wells and the creation of groundwater potentlometrlc maps

may also be revealing,

Site 2, New Fuel Farm

The results show anomalously high conductivities related to a

chain llnk fence across the south side of the fuel farm and to two

underground tanks (Fig. A.3). Two trends of low conductivity are also

revealed. The two prominent, low-conductivity anomalies trend south

50 degrees east and appear to be associated with changes in the

electrical conductivity of the groundwater. The conductivity of the

groundwater tested in the ERM-West monitoring wells at the site ranged

from less than 1,000 #mhos/cm to greater than I0,000 _mhos/cm,

indicating that the water quality ranges from fresh to highly saline.

The trends of low conductivity mapped by EM geophysics correlate with

the wells exhibiting Iower-conductivlty measurements. The trends do

not necessarily correlate to areas with known floatlng product on the

groundwater but do follow the same directional trends as the former

Carson River channel mapped across the site. Hence, the EM survey is

probably mapping plumes of groundwater and soil with lower sallnlty

and conductivity as opposed to mapping layers of floating hydrocarbons

on the water table. Calculations performed by ORNL geophysicist Jon

Nyquist support this conclusion. His evaluation concluded that the

low-conductivlty anomalies were too strong to be accounted for by

floating hydrocarbons or by changing depth-to-water due to topography.

This is not to say that the low-conductivity anomalies are not related

to hydrocarbon plumes. In fact, the soil-gas survey and groundwater

test hole data indicate that petroleum hydrocarbons are associated

with both plumes of fresh water.
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The largest low-conductlvity anomaly is associated with the

oil/water separator leach fleld (Fig. A.3). Historlcal data indicate

that this area is the major source of contamination in the area. The

function of the oil/water separator, which was poorly designed and

maintained, was to collect fuel spills and wash water from the topoff

rack. lt collected both fuel and water from routine pavement washing

at the topoff rack but did not effectively separate the layer of fuel

from the water layer prior to discharge into the leach field. Large

amounts of fresh water and fuel were discharged through the leach

field into the shallow groundwater. Furthermore, the leach field is

usually inundated with surface runoff from rainfall events. This

water infiltrates and adds to the fresh water plume. Interpretation of

the monitoring well water level data indicates that the groundwater

flow gradient is approximately south 70 degrees east. Note that this

is different by 20 degrees from the trend mapped by the EM geophysics.

There are two possible explanations for the discrepancy: the fresh

water plume may be following the trend of the buried channel (most

likely) or mounding at the leach field is causing errors in the flow

determination. (The surface of a mound is curved, and the calculation

assumes a planar surface.)

The geophysical contour map indlcates that the extent of the

fresh water plume associated with the leach field has not been

completely defined. The apparent end of the anomaly along the

southeast boundary of the site is a distortion caused by high readings

obtained along the chain link fence separating the fuel farm and the

transportation yard. The anomaly resumes on the south side of the

fence and appears to extend out of the surveyed area to the southeast.

A smaller, low-conductivlty anomaly is located west of the

oil/water separator Just south of the topoff rack. A water hydrant

located there was leaking fresh water at the time of the survey, lt

was still leaking several weeks later and probably represents a

continuous source of fresh water recharge. This area also ponds water

during rainfall events, and facility personnel have noted hydrocarbons
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. on the surface of the ponded water. The concluslon, therefore, is

that the small Southeasterly trending, low-conductivlty anomaly in the

area represents a second plume. The limits of this fresh water plume

appear to be defined by the geophysical data; however, the associated

soil-gas and groundwater test hole plume of petroleum hydrocarbon

contamination continue to the southeast. This may be an indication

that the fresh water plume is younger than part of the fuel plume.

Sine I0, GATAR Compound

The coverage shown on the track map is relatively regular with no

gaps in the data (Fig. A.4). The area was covered by two USRADS

setups which produced approximately 2,000 data points. The area is

enclosed by a chain llnk fence, but there were no other visible

cultural interferences at the time of the survey. The purpose of the

survey at this site was to locate possible cans or drums containing

PCB laden (polychlorlnated biphenyl) oll which were reportedly buried

in the northeast quadrant of the compound. A metal-detector survey

revealed several small pieces of shallowly buried metal in the region

but no other anomalies.

The quadrature data show several high and low anomalies but no

apparent trends (Fig. A.5). The EM-31 quadrature data, however, show

a possible concentration of more deeply buried metal about eighty feet

south and twenty feet west of the northeast corner of the compound.

Other anomalies appear in the region, but the large one would be the

most likely place to continue the investigation for the containers of

oil. Recommendations include excavating the site to determine if

buried drums are present and, if so, to remove them for appropriate

disposal.
b
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Fig. A.5 Site i0. GATAR Compound. Quadrature geophysical contour map.
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Site 19, Post-World War II Burial Site and Site 23, Shipping and

Receiving Disposal Site

Because these two sites are adjacent and nearly contiguous, the

EM-31 survey covered the entire area. Ten USRADS setups were required

to fully cover the area of 305 m x 122 m (I,000 ft x 400 ft), gener-

ating approximately 10,000 data points. Site 19 was surveyed for

trends possibly related to trenches containing buried scrap metal and

engine cleaning solvent. The primary purpose of surveying Site 23 was

to locate the aircraft reportedly buried there in 1984. The track map

(Fig. A.6 ) shows good coverage over the entire area with two excep-

tions: a rectangular segment in the southwest quarter where the fence

for the GATAR compound prevented surveying and a break in the north-

south tracking in the north half of the area related to an east-west

trending ditch.

Review of the quadrature data revealed numerous high- and low-

conductivity anomalies, many of which can be related to scattered

metallic debris on the ground surface. No obvious trends are shown by

the contour plot of the quadrature data (Fig. A.7). One slight low-

conductivity anomaly appears to trend from northwest to southeast

across the south half of.the area.in the vlcinity of the contaminant-

plume discharge area delineated by the groundwater test hole mapping.

It is difficult to say if this anomaly is related to the contaminant

plume.

The in-phase data similarly reflects anomalies, most of which can

be related to piles of scrap metal and other debris containing metal

such as rebar in concrete (Fig. A.8). The road across the southern

end of the area appears to be reflected by a slight low anomaly on the

in-phase data. There does not appear to be a buried aircraft in any

of the surveyed area unless it is buried underneath one of the surface

scrap piles. There may be trenches containing some metallic debris in

the southwest quarter of the region, 30.5 m to 91.5 m (i00 to 300 ft)

north of the road. Otherwise, the area is devoid of In-phase anomalies.
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" GROUNDWATER TEST HOLE FIELD SCREENING



GROUNDWATER TEST HOLE FIELD SCREENING

Methodology

This field-screening technique was developed by ORNL/GJ field

personnel after other field-screening techniques such as soil-gas and

EM-31 geophyslcal techniques proved inconclusive or inadequate

(ORNL 1991). The technique was an outgrowth of using a hydropunch

sampler, the tool of choice at the beginning of the field screening

surveys. This sampler, however, was slow, inconsistent, and subject

to damage when used with a hydraulic hammer. The new technique, which

proved to be quicker and simpler, involved drilling a number of

4-in.-dlameter auger holes into the water table with a small truck.

mounted hydraullcally powered auger rig. During drilling, each hole

, was monitored continuously for volatile organic compounds with a PID,

HNU model PI-101. The PID was calibrated daily with a known gas

, standard. Elevated readings during drilling and in the open hole were

noted in the field log book. Occaslonally the PID would react to

exhaust from the rig. However, this problem was eventually minimized

by routing the exhaust away from and downwind of the work area with a

flexible metal pipe and by checking for repeatable readings with the

PID. The color and composition of the drill cuttings were also noted

and recorded in the fleld log book.

Each hole was drilled into the shallow water table generally 1.2 m

to 1.8 m (4 to 6 ft) deep. A groundwater sample was collected from

the open hole with a bailer or screened auger, depending on whether or

not the hole would stand open after the augers were removed. Where

sandy soil was encountered, the holes tended to cave in up to the top

- of the water table, and a screened auger had to be drilled into the

water bearing sand to obtain a sample. Otherwise, a bailer was the

quickest way to obtain a sample. The water sample was poured from the

bailer or Screened auger into a 250-mL glass vlal equipped with a

teflon septum cap and certified precleaned. A new vlal was used for
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each sample. During the sample transfer, about 50 mL of headspace

were left in the container. The sample was capped immediately and

allowed to equilibrate in the container for 30 minutes to ensure that

' any dissolved volatile organic compounds in the water sample had

sufficient time to partition into the headspace air of the vial. Ali

augers, bailers, and other sampling tools were steam-cleaned between

holes.

The capped samples were transported to the van containing the

fleld-portable gas chromatograph (Photovac Model 10S50) where an

aliquot of headspace air was removed from each vial with a syringe

(usually 100 _L) and injected into the field GC. Sometimes a smaller

sample aliquot was injected if there was evidence that the sample was

highly contaminated. This subjective decision was made based on

criteria such as: above-ambient PID readings in the open hole; visible

product in the sample; noticeable hydrocarbon odor; and a gray,

reduced appearance of the drill cuttings. The appearance of visible

product was considered ample evidence of contamination, and generally

no test was run on such samples. If a sample did not contain visible f

product, a test was performed.

The resultant chromatogramwas inspected for anomalous peaks, and

a determination of relative concentrations of volatile organic

compounds was made. Thus, qualitative designations, such as "clean",

"slightly contaminated", and "highly contaminated", were assigned to

each groundwater test hole. The tables in this appendix designate the

holes as, "pos" and "neg" indicating that the sample either tested

positive or negative for volatile organic contaminants with the PID

and the GC. The presence of repeatable anomalous peaks on a

chromatogram was considered evidence of contaminated groundwater. In

general the anomalo_s peaks we_e confirmed by PID readings in the open

drill hole. In 88% of the 450 holes tested at the various sites, the

field GC results were consistent with other field observations

(Tables B.I through B.10). •

The field GC was regularly calibrated with benzene, toluene,
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Table B.1, Oroundvater test hole screening results for Site 1

I'1' II II I IIII | II IIII I I I II III ,

PID Field GC
• Final

|

Site # Hole # Pos, Neg. Pos. Neg. Decision Comments

1 1 X ND POS
1 2 X NI) POS

1 3 X X POS GC false negative
1 4 X X POS

1 5 X X POS PID false negative
1 6 X X POS PID false negative
1 7 X X NEG
1 8 X ND POS
1 9 X X NEG
1 I0 X X POS

1 ii X X POS
1 12 X X POS
I 13 X X NEG
1 14 X X NEG
1 15 X X NEG

1 16 X X POS PID false negative
" 1 17 X X POS PID false negative

1 18 X X POS PID false negative
1 19 X X POS

" 1 20 X X POS

1 21 X X POS

1 22 X X POS PID false negative
1 23 X X POS
1 24 X X NEG

1 25 X X POS PID false negative
1 26 X X POS
1 27 X X POS

1 28 X X POS PID false negative
1 29 X X POS
1 30 X X POS

1 31 X X NEG
1 32 X X NEG
1 33 X X NEG
1 34 X X NEG

1 35 X X POS PID false negative
. 1 36 X X NEG

1 37 X X NEG
1 38 X X NEG

, 1 39 X X POS
1 40 X X POS
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Table B,1, (oont £nued)

....... ,'_ l II l l l l l II 'l li l li li li li III llll l lI

PID i Field GC
I

...... Final
Site # Hole # Pos. Ne8. Pos, Ne8, Decision Comments

,,i,ii i

1 41 X _ X POS PID false nesatlve
1 42 X X NEG

1 43 X X NEG '

1 44 X X NEG

1 45 X X NEG

1 46 , x x NEG

1 47 X X NEG

1 48 X X ' NEG

1 49 X X NEG

1 50 X X NEG

1 51 X X NEG

1 52 X X NEG

1 53 X X POS

1 54 X X NEG

1 55 X X NEG

1 56 X X NEG •

1 57 X X POS
__. : .. . iiiii,i11111 iI- I IIrl I I I II

Total - 57 I0 holes with negative PID and positive GC

1 hole with positive PID and nesative GC
19.3% disagreement between PID and GC

80.7% agreement

ND - Not Done
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Table B.2, Groundwater test hole screening results for Site 14

_ - .Jt II i 'ii ii I i li II I I I I I

_ PID J Field GC
, " ........... Final

Site # Hole # Pos, Neg. Pos. Neg. Decision Comments
i i, i

14 I X X POS

14 2 X X POS
14 3 X X POS

14 4 X X POS

14 5 X X NEG PID false positive
14 6 X X NEG

14 7 X X POS

14 8 X X POS

14 9 X X POS

14 I0 X X POS

14 II X X NEG

14 12 X X NEG PID false positive
14 13 X X POS

14 14 X X NEG

14 15 X X NEG

14 16 X X NEG

" 14 17 X X POS

14 18 X X NEG PID false positive
14 19 X X NEG

' 14 20 X X POS

14 21 X X POS

14 22 X X POS

14 23 X X NEG
14 24 hit

water

14 25 X line X POS

14 26 X X POS

14 27 X X POS

14 28 X X POS

14 29 X X POS

14 30 X X POS

14 31 X X POS

14 32 X X NEG

14 33 X X POS

. 14 34 X X POS

14 35 X X POS

14 36 X X NEG PID false positive
, 14 37 X X POS

14 38 X X NEG

14 39 X X POS

14 40 X X POS
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Table B.2. (continued)

=" ' _ ' ' , • If' I -- III I I , ' I - '
!

PIp i GC
............ ' ..... Final

i

Site # Hole # Pos. Neg. Pea. Neg. Decision Comments

14 41 X X NEG

3.4 42 X X POS

14 43 X X POS

14 44 X X POS
14 45 X X POS

14 PZOI X X NEG

14 PZ02 X X NEG

14 Pl03 X NI) POS

14 Pl04 X NI) POS

Total - 49 4 holes with negative GC and positive PID

• 8% disagreement between PID and GC

92% agreement
ND - Not Done

I _,l,lk,,_ N
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Table B.3. Groundwater test hole screening results for Site 13

, _ , ,,, ,, ' ,. |., "1_ ,iii . rl ,', , , _ h. ,, ,,, , r,,,,,.

PID I Field GC
Final

Site # Hole # Pos. Neg. Pos. Neg. Decision Comments

13 1 X X POS S10w PID response

13 2 X X POS Slow PID response

13 3 X X POS Slow PID response

13 4 X X POS Slow PID response
13 5 X X POS Slow PID response

13 6 X X POS Slow PID response
13 7 X X NEG
13 8 X X NEG

13 9 X X NEG

13 i0 X X POS False Neg GC

13 ii X ND POS

13 12 X X NEG

13 13 X X NEG

13 14 X X POS Petroleum odor

13 15 X X NEG

13 16 X X NEGm

13 PZ01 ND X POS
_,,,_ ,,, ,.........................-- _ ..... ,

o Total - 17 2 holes with negative GC and positive PID

Several holes had very weak GC and slow PID response
12% disagreement between PID and GC

88% agreement

ND - Not Done
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Table B.4. Groundwater test hole screenin E results for
Sites 16, 19, and 23

m ,, , ,,, , , ' III1" II I iii 11[ I ' ,.,m., _.,, , I I1'11 mL

J Field GC , '_:_,.PID
6

Final

Site # Hole # Pos. Ne 8. Pos. Ne8. Decision Comments

16 i X X POS

16 2 X X POS

16 3 X X POS

16 4 X X POS

16 5 X X POS

16 6 X X POS

16 7 X X POS

16 8 X X POS

16 9 X X POS

16 I0 X X POS

16 ii X X POS

16 12 X X POS

16 13 X X NEG

16 14 X X POS

16 15 X X POS
m

16 16 X X POS

16 17 X X POS
16 18 X X POS

16 19 X X POS , "

16 20 NI) X POS

16 21 X X POS

16 22 X X POS

16 23 X X POS

16 24 X X POS

16 25 X X POS

16 26 X X POS

16 27 X X NEG

16 28 X X NEG

16 29 X X NEG

16 30 X X NEG

16 31 X X POS

16 32 X X POS

16 33 X X POS

16 34 X X POS

16 35 ND X POS

16 36 X X POS

16 37 X X POS

16 38 X X POS
16 39 X X POS

16 40 X X POS
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Table B. 4. (continued)

H 'r | I I III

PID [ Field GC
Final

I

Site # Hole # Pos. Neg. Pos. Neg. Decision Comments
L, ,,

16 41 ND X NEG

16 42 X X POS

16 43 X X POS

16 44 X X P0S

16 45 X X NEG

16 46 X ND POS

16 47 X X NEG

16 48 X X POS

16 49 X X POS

16 50 X X NEG

16 51 X X POS PID false negative

16 52 X X POS PID false negative
16 53 X X POS

16 54 X X POS PID false negative
16 55 X X NEG

" 16 56 X X NEG

16 57 X X POS

16 58 X X NEG

• 16 59 X X NEG
16 60 X X NEG

16 61 X ND POS

16 62 X X POS

16 63 X X POS

16 64 X X POS PID false negative

16 PZOI X _ ND NEG

16 PZ02 X ND NEG

16 PZ03 X ND POS

16 PZ04 X NI) POS

16 PZ05 X ND NEG

16 PZ06 X ND POS
16 PE07 X ,NI) POS

16 PZ08 X ND POS
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Table B. 4. (continued)

l

PID I Field GC

Final
Site # Hole # Pos. Neg. Pos. Neg. Decision Comments

19 1 X X NEG

19 2 X X NEG

19 3 X X NEG

19 4 X X NEG

19 5 X X NEG

19 6 X X NEG

19 7 X X POS

19 8 X X NEG

19 9 X X NEG
19 i0 X X POS

19 11 X X NEG

19 12 X X NEG

19 13 X X NEG

19 14 X X POS

19 15 X X NEG

19 16 X X POS

19 17 X X NEG

19 18 X X NEG

23 1 X X NEG
'_ 3 2 X X NEG

23 3 X X NEG

23 4 X X NEG PID false positive
23 5 X X NEG

23 6 X ND NEG
r "' , I", .,,, ,., .,, ..,,.,,, ., L r . ' ,, ,,,,, ,,, , _ _' ..,,.j

Total - 96 5 holes with negative PID and positive GC

1 hole with positive PID and negative GC

6% disagreement between PID and GC

94% agreement

ND - Not Done
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Table B.5. Groundwater test hole screening results for Site 20

1 i"' _J _:i , i i I'1 I

PID Field GC

"' ' Final
I

Site # Hole # Pos. Neg. Pos. Neg. Decision Comments
, ,., ,,. ,.. _ -

20 1 X X NEG PID - 300 slow

20 2 X X NEG PID - 60 slow

20 3 ND X NEG

20 4 X X NEG

20 5 X X NEG

20 6 X X NEG

20 7 X X NEG

20 8 X X NEG

20 9 X X NEG

20 10 X X NEG

20 11 X X NEG

20 12 X X NEG

20 13 X X NEG
20 14 X X NEG

20 15 X X NEG

20 16 X X NEG

" 20 17 X X NEG

20 18 X X NEG

20 19 X X NEG PID - 28 ppm slow

• 20 20 X X NEG PID - 62 ppm slow

20 21 X X NEG PID - 52 ppm slow

20 22 X X NEG PID - 26 ppm slow
20 23 X X NEG

20 24 X X NEG

20 25 X X NEG

20 26 X X NEG

20 27 X X NEG

20 28 X X NEG

20 29 X X NEG

20 30 X X NEG

20 31 X X NEG

20 32 X X NEG

20 33 X X NEG

20 34 X X NEG

20 35 X X NEG

, 20 36 X X NEG
,,, _ ,_, 1,i , , , , ,

Total - 36 0 holes with negative PID and positive GC

- 6 holes with positive PID and negative GC
16.6% disagreement between PID and GC

83.4% agreement

ND - Not Done



B-12

Table B.6. Groundwater test hole screening results for Sites 9 and 18

""' ....... I .,I IIIII ' I II
|

I Field C,C /PID
L

,_'inal_
Site # Hole # Pos. Neg. Pos. Neg_ Di_i'Cis_ion Comments '

9 & 18 1 x x : ,",,'ll,:N_Cl
9 & 18 2 X X NEG

9 & 18 3 X X NEG

9 & 18 4 X X NEG
9 & 18 5 X X NEG

9 & 18 6 X X NEG

9 & 18 7 X X NEG

9 & 18 8 X X NEG

9 & 18 9 X X NEG

9 & 18 10 X X NEG
Ill l'[_l l 'llll Il _ll[ l II . Ill II l IRl I lllll l

To_al 1 10 0 holes with negative PID and positive GC

0 holes with positive FID and negative GC

0% disagreement between PID and GC

100% agreement
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i

Table B.7. Groundwater test hole screenln E results for Site 3
w

L.,
_L, ,,,H, 111 t I I ,,

|

PID _] Field GO
I i,

, Final

Site # Hole # Pos. Neg. Pos. Neg. Decision Comments,,,, ,

3 1 X X NEG TCE?

3 2 X X NEG Asphalt
3 3 X X NEG

3 4 X X POS TCE?

3 5 X X POS TCE?

3 6 X X _ POS TCE?

3 7 X X POS TEC?
3 8 X X NEG

3 9 X X NEG

3 10 X X NEG

3 II X X NEG

3 12 X X NEG
,,,l ,i,,,,i, 'I' ,,,i , ,l i ' ,,J

Total - 12 4 holes with nesative PID and positive GC

1 hole with positive PID and negative GC
42% disagreement between PID and GC

" 58% agreement

• Note" TCE not detectable on PID at low concentrations
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Table B.8. Groundvater test hole screening results
for Sites 6, 7, 21, and 22

, ,,,,,,, _,, ,i_ II ,|, ' L ,,, n, ,, i, ,,, I,,'.......l

PID [ Field GC
' - Final °

Site # Hole # Pos. Neg. Pos. Neg. Decision Comments

6* 1 X X NEG

6* 2 X X NEG

6* 3 X X NEG

6* 4 X X NEG

6* 5 X X NEG

6* 6 X X NEG

6* 7 X X NEG

6* 8 X X NEG

6* 9 X X NEG

6* 10 X X NEG

6* Ii X X NEG PID slow response

6* 12 X X NEG PID slow response

6* 13 X X NEG PID slow response
6* 14 X X NEG

6* 15 X X POS PID slow response
6* 16 X X POS PID slow response "
6* 17 X X NEG

6* 18 X X NEG

6* 19 X X NEG

6* 20 X X NEG PID slow response

6* 21 X X NEG PID slow response

6* 22 X X NEG PID slow response
6* 23 X X POS

6* 24 X X POS

6* 25 X X POS

6* 26 X X POS

6* 27 X X POS

6* 28 X X NEG

6* 29 X X NEG PID slow response
6* 30 X X NEG

6* 31 X X POS

6* 32 X X POS

6* 33 X X POS

6* 34 X X POS

6* 35 X X POS
6* 36 X X POS

6* 37 X X POS

6* 38 X X NEG

6* 39 X X NEG

6* 40 X X NEG
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Table B. 8. (continued)
_--"'-- -. ' ', ,Tr -- __ ,. |

PID I Field GO
,L - --- Final

Site # Hole # Pos. Neg. Pos. Neg. Decision Commentsi

6* 41 X X NEG

6* 42 X X NEG
6* 43 X X NEG

6* 44 X X NEG

6* 45 X X NEG

6* 46 X X NEG

6* 4? X X NEG

6* 48 X X NEG

6* 49 X X NEG

6* 50 X X NEG

6* 51 X X NEG

6* 52 X X NEG

6* 53 X X POS

6* 54 X X NEG

6* 55 X X NEG

6* 56 X X NEG

6* 57 X X NEG
I

6* 58 X X NEG

6* 59 X X NEG

6* 60 X X NEG

6* 61 X X NEG

6* 62 X X NEG

6* 63 X X NEG

6* 64 X X NEG

6* 65 X X NEG

6* 66 X X NEG

6* 67 X X POS

6* 68 X X NEG

6* 69 X X NEG

6* 70 X X NEG

6* 71 X X NEG

6* 72 X X NEG

6* 73 X X POS PID false negative

6* 74 X X NEG PID slow response
6* 75 X ND POS Product

6* 76 X X NEG

• 6* PZ01 X X POS

6* PZ02 X X NEG

6* PZ03 X X NEG
_--_ - _ - ",' , , I ,_ Lu_ : _ '"' i i ,, iI'.'.... T• "= _ _: . i ,, I ,j ,, ,7 " i, _.a.

* Indicates could be sites 6, 7, 21, or 22

Total - 79 I hole with negative PID and positive GC

i0 holes with positive PID and negative GC

14% disagreement between PID and GC
ND - Not Done 86% agreement
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Table B.9. Oroundwater test hole screening results Eor Site 4

_. ,, 'I ,:_: _ , 11 I I-- , I I

PID i Field GC
I

Final
J

Site # Hole # Pos, Neg. Pos. Neg, Decision Comments
i iii

4 1 X X NEG Within plume

4 2 X X NEG Within plume

4 , 3 X X NEG Within plume

4 4 X X NEG Within plume

4 5 X X NEG Within plume
,,

Total - 5 0 holes with negative PID and positive GG

0 holes with positive PID and negative GG
0% disagreement between PID and GG

100% agreement



B-17

' Table B,IO, Groundwater test hole screening results, for. Site 2

PID Field GC

, Final
Site # Hole # Pos. Neg. Pos. Ne 8. Decision Comments

2 1 X X POS Next to ERMI5

2 2 X X POS

2 3 X X POS

2 4 X X POS

2 5 X X POS

2 6 X X POS

2 7 X X POS

2 8 X X POS

2 9 X X POS

2 I0 X X POS

2 ii X X NEG

2 12 X X NEG
2 13 X X POS

2 14 X X NEG

2 15 X X NEG

2 16 X X NEG PID reading exhaust
• 2 17 X X NEG

2 18 X X NEG

2 19 X X POS

• 2 20 X ND POS Product

2 21 X X NEG
2 22 X X NEG

2 23 X ND POS Product

2 24 X X POS Slight GC response,

Neg deflection on PID

2 25 X X POS Slight GC response

2 26 X X POS Slight GC response
2 27 X X POS

2 28 X X NEG

2 29 X X POS

2 30 X X NEG

2 31 X X POS Product

2 32 X X POS Product
2 33 X X NEG

2 34 X X NEG

. 2 35 X X NEG PID reading exhaust
2 36 X X NEG

2 37 X X NEG

. 2 38 X X POS Product

2 39 X X POS Product

2 40 X X POS Slight GC response
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Table B.IO, (continued)

N

, ,, ,',"," I I lllr I I I I"- II I IPII II IIII IIII __

PID ] Field GC

........ ' Final

Site # Hole # Pos. Neg. Pos. Neg. Decision Comments '
i l ,ll

2 41 X X _ NEG

2 42 X X POS

2 43 X X NEG PID reading exhaust

2 44 X X NEG PID reading exhaust

2 45 X X NEG PID reading exhaust

2 46 X X NEG PID reading exhaust
2 47 X X NEG
2 48 X X , NEG

2 49 X X NEG

2 50 No Data

2 51 X X NEG

2 52 X X NEG

2 53 X X, NEG

2 54 X ND POS Product

2 55 X ND POS Product

2 56 X ND POS Pro'duct
2 57 X X POS

2 58 X ND POS Product

2 59 X ND POS Product

2 60 X X NEG PID reading exhaust

2 61 X ND POS Product

2 62 X ND POS Product

2 63 X ND POS Product

2 64 X X NEG PID reading exhaust
2 65 X ND. POS Product
2 66 X X NEG

2 67 X X NEG
2 68 X X NEG

2 69 X X POS Product

2 70 X X POS PID false negative

2 71 X ND NEG Site 1

2 72 X ND NEG Site 6
2 73 X ND POS

2 74 X ND POS Product

2 75 X ND POS Product
2 76 X ND NEG

2 77 X ND POS Product
2 78 X ND NEG

2 79 X ND NEG

2 80 X ND POS
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' Table B.IO. (continued)

_: ,,,, ......... ,, " II 'dl "' ' '' '
PID Fie GO

_ . ,,,,, ,,,,,,

, - Final
Site # Hole # Pos. Neg. Pos. Neg. Decision Comments

, ,,, .| , , • - .,

2 81 X ND NEG
2 82 X ND POS Product
2 83 X ND NEG
2 84 X ND NEG
2 85 X ND POS
2 86 X NI) NEG
2 87 X ND NEG
2 88 X ND NEG
2 89 X ND NEG
2 90 X ND POS Product

-- .,
-,- I I I II I

Total - 89 4 holes with negative PID and positive GC
6 holes with positive PID and negative GC
11% disagreement between PID and GC
89% agreement

• ND - Not done
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ethylbenzene, a_d xylene 'standards. Syringe blank samples were

injected at frequent intervals as quality control (QC) samples. A

continuous stream of carrier gas was run through the GC to purge the

system between samples. The syringes were cleaned and baked between

sample injections. If the chromatogram for the sample resembled the

blank run and there were no elevated PID readings, the sample was

considered "clean". Occasionally samples were tested twice to check

repeatability of the results. Ten split samples were sent to a fixed-

based laboratory in Reno, Nevada, for overnight analysis of volatile

organic compounds by EPA Method 624. The results confirmed the field

designation of "clean" for all ten samples. This field screening

method has proven very effective for detecting and delineating

petroleum hydrocarbon-contam,Lnated groundwater plumes at NAS Fallon.

Rationale

The approach to field screening at different sites varied

depending on what was known about contamination at each site. Some

sites, such as Site i, Crash Crew Fire Training Area, and Site 2, New

Fuel Farm, were known or strongly suspected to be contaminated. In

these cases the field screening started in areas of known

contamination or surface staining and proceeded away from the area and

downgradient in the direction of regional groundwater flow until the

detectable limits of contamination were reached. The plume boundaries

were then traced around the perimeter to the upgradient limits of

detectable contamination. At other sites such as Site 6, Defuel

Disposal Area, and Site 20, Checkerboard Landfill, where there was

doubt about the potential for or location of contamination, the

screenin_ was initially conducted by drilling fenc_ patterns of

groundwater test holes across the regional groundwater flow lines

downgradient from the suspected site. If contamination was detected,

as at Site 6, the survey proceeded as above. However, if no

contamination was detected, as at Site 20, the survey was completed

around all sides of the slte w}.Are _t _._ __I_ _......
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contaminants to migrate.

Results

Maps showing the results of the groundwater screening are included

in the text of the report. Tables of the results by site and by hole

number are included in this appendix. A narrative summary of the

results is presented below.

Site I, Crash Crew Training Area:

Potential contaminants: Jet fuel (JP-5), waste oil and other

fuels, and solvents.

Screening: consisted of an EM-3k survey and fifty-seven

- groundwater test holes (Table B.I). A plume containing JP-5 and

solvents was delineated. A former river channel was also located

and partially mapped. The channel appears to trend southeast

across the southwest part of the site.

Investigation: drilling and sampling six soll borings, eight

monitoring wells, and two plezometers.. Five wells were screened

shallow to intersect the shallow alluvial water table (one of

these is an upgradlent well). Two wells werescreened at the

bottom of the shallow alluvial water table to detect any possible

solvent product plume. One upgradient well was completed in the

intermediate aquifer and is artesian. This precludes the

migration of contaminants from the shallow alluvial aquifer

through the clay- confining layer down into the other aquifers.

Group I: Sites 2 and 4, New Fuel Farm and Transportation Yard:

Potential contaminants Site 2: include JP-5, JP-4, avgas,

gasoline, and diesel fuel.
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Potential contaminants Site 4: could include waste otl, hydraulic

fluid, radiator coolant, paint waste, and mixed fuels.

Screening: investigation results have been presented in the

Prelimlnary Site Characcerlzaclon Summary and Englneerin E

Evaluaclon/Cost Analysis for Site 2 (ORNL 1991). The groundwater

test hole screening results are tabulated in Table B.10. The

initial screening consisted of two types of soil-gas surveys and

an electromagnetic geophysical survey. Three additional

plezometers were installed in Aprll 1991 Just south of the

Transportation Yard. Flve groundwater test holes were drilled

around Building 378

(Table B.9), and three soil borings were drilled near

Building 378 (Site 4).

Site 3: Hangar 300 (renamed Hangar 1):

Potential Contaminants: include JP-5, hydraulic fluid, lube o11,
I

and solvents.

Screening: consisted of drilling twelve groundwater test holes

(Table B.7). A solvent plume was detected in the southern part of

the site (GSE area and south disposal area). However, the plume

appeared to go under the apron, and no boundaries were delineated

due to the difficult T of drilling through the thick concrete. No

contamination was detected in the north disposal area or the

bowser disposal area.

Investigation: drilling eight soil borings and twelve monitoring

wells and taking three sediment samples from the ditch downstream

from the oil/water separator.
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Group II Sites: Site 6, Site 7, Site 21, and Site 22:

Potential contaminants Site 6:JP-4 and JP-5

, Potential contaminants Site 7: napalm M-2 and napalm A&B

Potential contaminants Sites 21 and 22: JP-5, gasoline, diesel

fuel, waste oils, hydraulic fluid, and wet garbage leachate.

Screening: consisted of drilling ninety-five groundwater test

holes around the sites and includes the Lower Diagonal No. 1 Drain

investigation (Table B.8). One large fuel plume was located and

delineated emanating from Site 6. No other significant

contamination was detected from any other sites except along the

road between Sites 21 and 22 next to the intersection of the road

leading to the receiver site. Attempts to trace this

contamination south yielded no other contaminated testholes.

. Thus, the contamination appeared to be localized and inconsistent.

Attempts to locate the napalm burn pit, Site 7, by drilling

groundwater test holes failed due to extensive landfill material
e

buried in the area which prevented the drill from reaching the

water table.

Lower Diagonal No.l Drainage Ditch: Site of a recent JP-5

cleanup, this is not an IR Program site but was investigated to

determine the possibility of contaminant migration from the

Group li sites to the ditch. Part of this work was associated

with the investigation of the fuel spill in the Lower Diagonal

No. 1 Drain. No evidence of contribution to contamination in the

ditch from any of the sites was found (Table B.II). The nineteen

groundwater test holes, five plezometers, and two staff gauges

- were all considered part of the Group II investigation.

. Investigation: consisted of drilling seven wells. One upgradient

well, drilled to the intermediate aquifer, was artesian with

respect to the shallow aquifer. All other wells were completed
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Table B.11. Groundvater test hole Screening results for LD#I

, i .

........... , ,,, I rill h, ,, ,,, ,, II

PID Field GC

......... Final

Site # Hole # P0s. Neg. Pos. Neg. Decision Comments

l ,lli i

ID#1 1 X X ,NEG

LD#I 2 X X ,NEG

LD#1 3 X X NEG

LD#I 4 X X NEG

LD#I 5 X X NEG

LD#1 6 X X NEG

LD#1 7 X X HEG '

LD#I 8 X X NEG

LD#1 9 X X NEG

LD#1 i0 X X NEG

LD#1 II X X NEG

LD#1 12 X X NEG
4

LD#I 13 X X NEG

LD#1 14 X X NEG

LD#1 15 X X NEG

LD#I 16 X X NEG

LD#I 17 X X NEG

LD#1 18 X X NEG

LD#1 19 X X NEG

L :___llm._.--.'.='' I I ....... I Ill : I, I , I ,, I ,I i ........ i.... I , •, • .... l ii.

Total - 19 0 holes with nesative PID and positive GC

0 holes with positive PID and negative GC

0% disagreement between PID and GC

100% agreement
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across the water table in the shallow alluvial aquifer. Five

plezometers were installed along the ditch on the north side of

the area, and three were installed around the Site 6 plume.

d

G_oup III Sites: Site 9 and Site 18:

Potential contaminants Site 9: oils, paint wastes, metals, and

diesel fuel.

Potential contaminants Site 18: paints, metals, solvents, and

hydrocarbons.

Screening" consisted of drilling ten groundwater test holes

between the sites and the Lower Diagonal Drain Ditch

(Table B.6). No contamination was detected.

. Investigation: consisted of drilling two single completion

monitoring wells, two soll borings near the former diesel tank

location (to water), three soil borings in the grit disposal area

(to 4 ft), two soil borings near the Imhoff tank sludge disposal

pit (to 4 ft), and one plezometer.

Group IV Sites: Sites 10, Site II, Site 12, Site 13, Site 14,

Site 16, Site 17, Site 19, and Site 23:

Potential contaminants: lists can be found in the PA/SI.

Screening" consisted of drilling 162 groundwater test holes

around the area and performing an EM-31 survey over Sites 19, 23,

and 10 (Tables B.2, B.3, 5.4). A large fuel plume was located

- which appeared to be emanating from the Old Fuel Farm, Site 16,

and flowing toward the unnamed lateral drain north of the Lower

, Diagonal Drain (Table 5.4). Another gasoline/diesel plume was

delineated emanating from the old vehicle maintenance shop area

where two leaking tanks were removed (Table B.2). This plume

I
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appears to merge with a plume near the pesticide shop and boiler

plant, Sites 12 and 13 (Table B.3).

Investlgations_ consisted of the following site specific tasks:

Site I0: GATAR _ompound

Field personnel tried to locate and excavate the reported cans of

PCB oll using EM-31 surveys and a metal detector. None were found

near the surface. However, the EM survey indicates some buried

metal in the northeast part of the compound which will be further

investigated. Five soil borings were drilled in the former

hazardous waste storage area (to 4 ft).

Site 11: Paint Shop

This area is now paved over, and the regional groundwater test

hole program detected no contamination downgradient from the site.

Site 12: Pest Control Shop
J

Six soil borings were drilled in the vicinity of the suspected

leach flelds (to water). One single completion monitoring well

was drilled near suspected contamination.

Site 13: Boiler Plant Tanks (tanks still in place)

Two single completion monitoring wells were drilled

downgradient from the tanks in the plume delineated by groundwater

test hole drilling. One piezometer was installed. .
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Site 14: Old Vehicle Maintenance Shop

One dual and three single completion monitoring wells were

installed and sampled. Four plezometers were installed.

Site 16: Old Fuel Farm

Eight soil borings were drilled around the tanks (to water). Four

single and two dual completion wells were installed and sampled

mostly to assess the extent of the plume. These wells also

encompass landfills, Sites 19 and 23. Eight piezometers were also

installed in the area.

Site 17: Hanger 4

. Five soil borings weredrilled to 4 ft along the drainage swale

leading to the unnamed lateral ditch.

a

Sites 19 and 23: Post _ II Burial Site and Shipping and Receiving

Three soll borings were drilled in the transformer storage

area to a depth of 4 ft.

Site 20: Checkerboard Landfill:

Potential contaminants: JP-5, gasoline, diesel fuel, waste oils,

hydraulic fluid, and wet garbage leachate.

Screening: consisted of drilling thirty-six groundwater test

. holes around the site (Table B.5). No contamination was detected

with the field GC.

6

Investigation: consisted of drilling and sampling four single

completion and one dual completion well.



B-28

Site 24: Road Oiling Area:

Potential contaminants: include waste oil, fuels, and solvents.

Screening: deemed unnecessary £or this site since many of the

groundwater cesr holes £or the Group II sites were drilled in the

road. No signi£icaut contamination was detected except that

associated with the Site 6 plume.

Investigation: consisted of drilling and sampling five widely

spaced soil borings to the water table along the road. Three o£

the wells were drilled adjacent to the road to assess the extent

o£ the Site 6 plume and will also serve to assess the Road Oiling

Area.

_ II II II .................... i_11...... IIIIll Ii
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General Contaminant Transport Pathways,

Assimilation Routes, Exposure Points, and Affected Biota
q

C.I CONTAMINANT TRANSPORT PATHWAYS AND ASSIMILATION ROUTES OF CONCERN

One of the objectives of the Phase II IR Program remedial

investigation is to define the potential migration pathways and

exposure routes of contaminants with respect to sensitive receptors.

Prellminary site-characterization results indicate the vast majority

of contaminants at NAS Fallon are petroleum hydrocarbon related.

Exposure by ingestion, dermal contact, or inhalation from all sites is

minimal to both humans and biota because the wastes are either

inaccessible (i.e., buried) or have been exposed long enough for

" significant near-surface volatilization to have occurred. Restricted

access and institutional controls further mitigate any environmental

- exposure to both humans and biota from contaminants on NAS Fallon

property.

Conceptual site models developed in the Phase II RI Work Plan

indicat_ that the main environmental concern is exposure resulting

from contaminated groundwater or surface wate_ transport to sensitive

off-site receptors. (ORNL 1989, Appendix A). The groundwater system

underlying the base is composed of three aquifer flow systems:

1) a shallow alluvlal aquifer extending from the surface to a depth of

15.2 m (50 ft), 2) an intermediate-to-deep alluvial aquifer extending

from 15.2 m (50 ft) to 667 m (2200 ft) below ground surface, and

3) a basalt aquifer sandwiched in the alluvium ac a depth of

approximately 182 m (600 ft). The basalt aquifer serves as a domestic
e

drinking water source for much of the surrounding area.

Due to the shallow water table, 1 to 3 m (3 co 10 ft) below

ground surface, contaminants released to the soils have a high
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potential for migration to the shallow groundwater. The Phase I PA/SI

Report (Dames and Mo_re 1988) concluded that an upward flow gradient

exists between the intermedlate-to-deep alluvial aquifer and the

shallow aquifer. The natural flow of groundwater in the area should

prevent shallow contaminants from reaching the environmentally

sensitive basalt aquifer at depth. Additional aqulf_r-

characterization studies (ERM-West 1988) suggest that, at least in

some portions of the Base, there is a 4.5+-m (15+ ft)-thick clay-

confining layer separating the shallow aquifer and the intermediate-

to-deep aquifer. These natural containment properties should thus

mitigate downward migration of contaminants. Nonetheless, the lateral

consistency of these flow parameters is unknown and does not preclude

communication between the shallow and deep aquifers in at least some

areas.

Phase II investigations must, therefore, determine if the waters

are contaminated and must also identify affected receptors.

Regionally, groundwater associated with the shallow aquifer is high in

dissolved salt and unfit for domestic use (Glancy 1986). This lack of

use greatly minimizes environmental exposure to groundwater

contaminants. Exposures are facilitated prlmarily through natural

groundwater seepage to surface media or percolation to the drinking-

water source. The potential pathways of contaminant migration from

the sites at NAS Fallon are, in order of importance: (1) subsurface

flow in the shallow alluvial aquifer southeastward toward Carson Lake

and to the drainage canals, (2) surface flow in drainage canals to

the Stillwater Wildlife Refuge, (3) downward flow in shallow

groundwater to the intermediate aquifer and the underlying basalt

drlnking-water aquifer, and (4) surface flow in irrigation ditches.

These mechanisms are depicted in Fig. C.I. This figure represents a

combination of the important aspects of the site-speciflc conceptual
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models developed in the Phase II Work Plan (Appendix A, ORNL 1989).

Note that a clear distinction is drawn between irrigation ditches and

drainage canals. The irrigation ditches were constructed as a shallow

system to deliver water to fields. The drainage ce_als were excavated

deeper in order to drain excess surface runoff and shallow

groundwater. The drainage canals intersect the shallow alluvial

aquifer and the irrigation ditches do not; therefore, the irrigation

ditches represent only a minor potential contaminant migration pathway

when compared to the drainage canals. Also, flow in the drainage

canals is slo'_er than flow in the irrigation ditches.

Migration characteristics for known contaminants of concern are

determined by individual contamlna_t characteristics such as density,

viscosity, and solubility. Most of the fuels and oils would float on

the water table, but small quantities will dissolve and migrate in the

groundwater. Solvents, such as trlchloroethene (TCE), behave

differently based on the quantities available and the presence of

other wastes. Some of the solvent might dissolve, some might sink as ^

immiscible liquid, and some might float on the water table if the

concentration is not high enough to break the surface tension of the

water. The PA/SI report postulates that any sinking solvents would

remain in the shallow aquifer due to the upward flow gradient across

the boundary with the intermediate alluvial aquifer (Dames and

Moore 1988). If the local groundwater flow gradient is determined to

be down instead of up, there is the possibility of sinking and

dissolved contaminants reaching the basalt aquifer. Since the basalt

drinking-water aquifer is recharged by the iztermediate and deep

alluvial aquifers, this route could be a pot_ntial pathway to

receptors.

Contaminants reaching the shallow aquifer may ultimately

discharge into the area drainage canals. Some area drainage canals

flow southeastward toward Carson Lake and others flow northeast_ard
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toward Stillwater Point Reservoir. The regional groundwater flow

direction is inferred to be southeastward toward Carsr,_ Lake. Carson

Lake lies about 4.8 km (3 miles) from the base and Stillwater Point

Reservoir lies approximately 16 km (10 miles) to the northeast

(Fig. C.2). lt i_ estimated that contaminants in groundwater could

migrate approximately 10.6 m/yr (35 ft per year) (Glancy 1986), but if

discharged into a drainage canal_ the rate of migration could be

several miles a day.

The drainage canals that could be affected include the Lower

Diagonal Drain, the Lower Diagonal No. I Drain, and their tributaries

on base (Fig C.3). These drainage canals discharge to the Stillwater

Point Reservoir. Other drainage canals and irrigation ditches on the

base are not located in proximity to the sites under investigation,

and it is unlikely that they represent contaminant migration pathways

for any of these sites.

Contamination of surface water could also occur during a rare

_ rainfall or by human-induced runoff if the runoff is sufficient to

carry the contaminants directly to drainage canals or irrigation

ditches, lt is estimated that contaminants _n irrigation ditches

could migrate on the order of 24 to 80 km/day (15 to 50 miles/day),

while migration in the drainage canals would be considerably slower.

C.2 EXPOSURE POINTS AND AFFECTED BIOTA

Potential receptors include flora and fauna which inhabit and use

downgradient and downstream surface water and persons using water from

wells completed in the shallow alluvial aquifer or consuming

contaminated flora or fauna. Users of the deeper groundwater are not

considered likely receptors because of: i) the significant depth to

the deeper aquifer, and 2) the underlying clay layer and upward flow
'4
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Fig. C.3 NAS Fallon. Area surface drainage system;



gradient which effectively contain contaminants in the uppermost

aquifer.

Contaminants carried downstream by surface water or discharged

from the shallow alluvial aquifer into drainage canals could threaten

wetlands and aquatic habitat. Water from the Lower Diagonal Drain and

the Lower Diagonal No. 1 Drain flows into the Stillwater Point

Reservoir which is part of the Stillwater Refuge (Fig. C.2). This

area is inhabited by two federally-llsted endangered species: the bald

eagle and the peregrine falcon. Although not federally-llsted, other

specie s of concern include the Lahontan tui chub, American white

pellcan, whlte-faced ibis, osprey, western snowy plover and

long-b_lle d curlew. Contaminant migration in surface water could also

threaten the already beleaguered habitats in the Stillwater National

Wildlife Management Area which includes the Stillwater National

Wildlife Refuge. _ recent years the refuge has been the focus of

national attention due to reports of massive fish and bird dle-offs.

Studies are underway to identify the cause of these dle-offs. The r _

normal fluctuation of precipitation along with increased demand for

available water resources have co_ined to create severe drought

conditions in the refuge, and many marshes have dried up. This in

turn has reduced the wildllfe habitat in the refuge, which is

considered by the Federal Fish and Wildlife agency to be cr_.tical to

the mlgratory bird populations of the Pacific Flyway. There is also

potential for exposure of humans to contaminants migrating off-slte in

surface water. For instance, the Lower Diagonal Drain receives minor

use by area citizens for ga_e fishing; these fish, in which

contaminants may have conc_ntratedD may be consumed by humans.

Several wells tapping the shallow aquifer may exist downgradlent
-

of NAS Fallon. In general the shallow groundwater in the surrounding "

area is of poor quality and unfit for domestic use (Glancy 1986).

However, at least one shallow well is known to exist one-half mile
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southeast of the base. Present use of this well is unknown, but it is

likely Chat only livestock are watered from it due to the reported

high mineral content of the water. Livestock, therefore, are

potential receptors; human_ are not believed to be directly consuming

the water.

In summary, off-slte transport of contaminants of concern via

surface water and groundwater appear to be the major concerns at NAS

Fallon. The poor quality of the shallow groundwater and the limited

recreational use of surface flow in the immediate vicinity mitigate

direct exposure of human receptors. Affected receptors appear to be

primarily flora and fauna which inhabit the neighboring surface

streams and wetlands. Human consumption of these receptors also

affords a secondary exposure pathway to the local populace.
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APPLICABLE OR RELEVANT AND APPROPRIATE

REQUIREMENTS (ARARs) FOR PETROLEUM HYDROCARBONS

The State of Nevada Division of Environmental Protection

Hydrocarbon Cleanup Policy as amended by the Proposed Regulation of

the State Environmental Commission (LCB File No. R083-90, effective

10-1-90) specifies the following action levels for hydrocarbon

contamination. The following statements regarding soll removal,

dissolved product, and free product are direct excerpts from that

document (NDEP 1987):

Soil Removal

Soil removal . The Division of Environmental Protection

(DEP) _ require soil removal if total petroleum hydrocarbon

Concentrations (TPH) in the soils are in excess of 100ms/k E

(ppm) as determined by EP_, method 8015 as modified for petroleum

hydrocarbons. The determination of removal shall be based upon

the followin E site specific information:

I. Depth to Eroundwater: Depth to the nearest occurrence

of water saturated soils. This includes perched water;

2. Quality and use of the affected Eroundwater:

InorEanic and orEanlc quality as well as present use and

potential use of the aquifer for drinkin E water, Irritation ,

etc. ;

* 3. Distance to the nearest drlnkin E water wet1: Distance

to the nearest well irreEardless of Eradients. Is the well

presently used for drlnkin& water purposes and what is the

estimated number of users?
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4. Soil type and estimated permeability: Types of soils "

encountered throuEhout the profile to Eroundwater in terms

of it's texture, permeability, homoEeneity , etc. is a major ?

factor in toleration velocity, attenuation and the potential

for &roundwater contamination;

5. Annual precipitation: Annual precipitation, annual

evaporation, precipitation type (snow, rain), and potential

for short term, hiEh intensity events are all parameters

which may influence the drivin E forces for contaminant

miEra tion;

6. AEe and condition of the hydrocarbon contaminant: The

aEe of the product and its amount of deEradation has a

direct bearin E on the potential for the toleration of that i

product as well as future negative impacts to Eroundwater

and public health and safety;

7. Extent of the contaminated area (vertical and

horizontal) : A determination of the extent of contamination

must include definition of both soil and Eroundwater

contamination. This can be accomplished by the use of

wells, soil Eas surveys, etc. ;

8. Present and future land use: Present and proposed land

use is a major factor in determinin E the level of

remediation needed for a Eiven parcel is subject to;

9. MiEration potential via preferential routes ,

(i.e. utility lines, road base, conduits, etc.): These

routes can drastically affect the movement and occurrence of
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product in the subsurface environment and can have direct

impacts to public health and safety;

10. Hydrocarbon product type: Product type has a direct

bearing on the type of remediation proposed. Due Co the

volatility of some products, remediation can be accomplished

via simple ventln E of the solls whereas other products may

require removal or other methods of remediation. This also

has a significant bearing on the potential for a dissolved

product plume in the groundwater;

11. Vapor/exploslon/safety hazard: If a safety hazard is

identified the DEP will require an immediate remediation of

the problem;

12. Structural impediments such as foundations, roadways,

pipelines, etc. which may impede complete soll removal: In

some instances structural impediments make soils removal

difficult or impossible. It is the goal of the DEP Co make

decisions Chat are reasonable in regard to the cost verses

benefits of soll removal in these situations.

In cercaln circumstances, the DEP will consider

alternatives to soll removal. In situ biodegradation, soll

venting and in situ chemical treatment and other methods shall be

examined as viable and desirable alternatives to soll excavation

and disposal. _

Dissolved Product

Dissolved Product - dissolved hydrocarbon product may

require remediation any time lt is encountered in a potable or

drinking water quality aquifer and benzene, ethylbenzene, xylene
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or toluene concentrations are equal to or in excess of EPA *

recommended maximum contaminant levels (RHCLs) or maximum

contaminant levels (HCLs). [ Authors' note: The MCL for benzene

is 5.0 pg/L. EPA-proposed MCLs for the remaining contaminants

are" ethylbenzene - 700 PE/L; xylene (total) - i0,000 pg/L; and

toluene - 2,000 pg/L (Leeden 1990)].

Discharge of affected groundwaters to surface waters shall

contain no more than 1.0 mg/L TPH. Discharge to a publicly owned

treatment works (POTW) shall contain no more than 10.0 mg/L TPH

or the POTW discharge limit, whichever is less. ReinJection of

affected waters to the groundwater shall be handled on a case by

case basis by the DEP.

Free Product

Free Product - Any time free product is encountered on the
J

groundwater _ the formation in excess of one half inch (0.5 in.)

(measurement accuracy of 0.01 ft), a recovery action must be

undertaken. This action must include delineation of the plume

boundaries, characterization of the product, and the design and

implementation of an extraction/remediatlon system. Discharge of

affected groundwater and disposal or recyclin E of recovered

product must conform to appllcable federal, state, and local

requirements includin E fire and building codes.

Identified explosion or vapor hazards must be addressed and

remedlated Immedlately.
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