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Executive Summary

The proposed action establishes a Groundwater Remediation Ficld Luboratory (GRFL) at Dover Air Force
Basc (AFB), Delawarc to demenstrate and compare in-situ detection, monitoring. and remediation
technologies designed for dense non-aqueous phasc liquid (DNAPL) contamination. This environments!
assessment (EA) evaluatces the potential impacts to the environment that may result from constructing an
operating the GRFL.

DNAPL contamination poses one of the most challenging problems tacing the Department of Defensc
(DOD) in its attempt to comply with the Comprchensive Environmental Response, Compensation, and
Liability Act (CLRCLA). DNAPL is a term used to describe a number of materials witich are relatively
immiscible with, and denser than, water. -As a result of these properties, they migrate dewnward when
spilled on the ground, and can migrate below the water table. Especially once beiow the water table, they
are difficult to locate and remove. For the Air Force, the term DNAPL is virtually synoaymous with
chivrinaled solvents, used for years as industrial clcaners and degreasers, and responsible for the dissolve:
phase and DNAPL contamination at approximately one third of ull Air Force contaminated site:
Currently there are no acceplable, cost effective methods for removing or treating the bulk sclvent materia.
that sinks into aquifers or is trapped within the soil interstices. These technologies must be developed to
protect the public from any health risks associated with DNAPLSs and the associated dissolved phase whick
are found in the subsurface at a large number of Air Force bascs as well as hundreds of other public and
private contaminated waste sitcs.

The Air TForee, through the Armstrony Laboratory Environics Dicectorate (AL/EQ), Tyndall AFB, Florids.
proposcs to develop the GRFL as part of the joint DOD/National Envirommental Technolog:
Demanstration Program [D/NETDP] which is funded through the Congressionally-established, Tri-Seevic:
Stratcgic Environmental Reseurch and Development Program (SERDP). SERDP was begun in 1990 by
Sen. Sam Nunn, former Sen. Al Gore and others through Public Law 101-510 (10U.S.C.2901-2904). The
purpose of the program is to "harness some of the resources of the defensc cstablishment...to confront the
massive environmental problems facing our nation and the world today,” (Sam Numn: Senate Floor
Speach, June 28, 1990). It is 2 mulli-agency program funded through DoD and designed to respond t
the environmental requirements of the military and those problems that the DoD shares with Departmenr
of Incrgy and Environmenral Protection Agency. [f developed, the GRFL will become one of i
D/NETDP’s National Test Sites for field demonstration of innovative remediation techinologies.

‘The GRFL differs from otlier technology demonstration programs in its use of a mass balance design.
This design allows for a known, experimental quantity of DNAPL to be emplaced in a test cell prior to
a technology demonstration. The test cells are constructed of two concentric reclangles made of stee:
shect piling sections. Remedial, or monitoring/detection technologies can be demonstrated side-by-side
in the same soil matrix and be evaiuated for their effectiveness in removing the emplaced DNAPL.

The proposcd action consists of a series of construction and operations activitics. Construction’involves
installing tests cells and monitoring wells, temporary huildings, and fencing. Operations will consist of
emplacing the DNAPL, demonstrating and evaluating innovative technologies, monitoring for DNAP].
containment integrity, and properly treating and disposing of wastes.
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The most conunon DNAPLs encountered as environmental contaminants throughout the Air Force are
tetrachlorcethylene (PCE), trichloroethylene (TCE) and other chlorinated compounds. The; compound of
most concern, due 10 its pervasivencss and high toxicity, is TCE. For this rcason, this E.A. was prepared
using TCE as thc DNAPL to evaluate a worst case scenario.

The worst case scenario estimatcs the possible environmental impacts for activities during the test cell
construction and for release of 1S liters of TCE in cach of five test cells. Overall, this environmental
assessment indicatcs that emplacement of DNAPL in the subsurface would have insigniticant impacts to
human health and the environment ¢ven if one wall of proposed containment were eliminated, the primary
containment laycr were ruptured by a catastrophic event, a proposed vapor barrier were not in place,
proposed monitoring were not conducted. and proposed remediation of plume and sonrce were not carried
out as planned. The following sections provide a summary of thesc worst case impacts, and Chapter 4
discusses them in more detail.

Air Rexsources

The GRTL will not significantly impact ambient air quality (i.e.. particulate or volatiles). Insignificant
particulate air quality impacts could result from the movement of approximately three construction vehicles
on the sitc for a maximum period of 6 months. This activity could result in the equivalent emission of
approximately 0.142 tons of particulate matter with particle diameter less than 10 micrameters in size
(PM,,). PM,, generated by the GRFL construction would increase the annual PM,, trom Dover AFB
stationary sources (11.3 tons in 1993) by less than one-lenth of 1 percent (USAF, 1994).

As part of the environmental assessment, volatization of TCE at the surface of the GRFL was calculated
after a shallow release. To makc this scenario as conservative as possible we artificially assumed no vapor
cover on the surface, release of TCE 1 foot below the surface, and subsequent stcady diffusion of TCE
to the surface. The threshold limit valuc published by the American Conference of Governmental
Industrial Hygienists for exposure to TCE in a normal 8-hour workday and 40-hour workweek is 50 ppm.
Using a box model on the surface, with a less-than-average local wind speed, yields a surface air
concentration of (.047 g/m’ or 8.4 parts per million (ppm) per test cell. This conservative estimate is well
below the 50 ppm threshold limit. Operations at the GRFL will use a polyethylene vapor cover to control
vapor emissions, so. design exposurcs will be near zero.

Water Resources

Three engincered barriers will be ecmployed to contain the TCE, so the GRFL is not expectzd to impact
groundwater resources outside of the test site under any proposed circumstances. The risk assessment was
performed to estimate the most severe groundwater impacts that could resuit from a catastrophic breach
in one containment systcm with no redundant containment and no remediation of plume or sourcc. The
assessment considers two hazards: vertical infiitration of TCE into the confining aquitard; and failure of
the test cell joints with flow through the cell and horizonal propogation of a dissolved TCE plume in
groundwatcer.

Twa release scenarios ware considered for analysing the risks of subsurface migration alier release. In one,
soil that has been carelully mixed, but not saturated with TCE is carefully emplaced in the soil below the
water table. Under these conditions the soil holds solvent much like a sponge, so that no further migration
of the liquid will occur. (See Exhibit 3-3, page 3-5).
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The horizonal worst case scenario estimates the dissclved TCE concentration in thc uppermost
watecbearing strata one mile from the GRFL site would be no more than 0.0033mg/L. This is the of
potential concentration at the nearest existing water wells, assuming catastrophic failure of two levels of
containment, failure of a backup pump-and-treat system, and failure of the responsible party to excavate
the source of the contamination. It also neglects the fact that the contamination would he fully capturcd
by the St Jones river, located one half mile away. The modeled concentration is well below the MCL of
0.005mg/L for groundwater, in any event.

Similar risk analysis shows the GRFL will have no significant impacts to surface water resources. In the
most extreme scenario, the peak concentration of contaminated groundwater mixing completely with the
river at its lowest recorded flow rate, resulted in a peak TCE concentration of 0.001 my/L. Tlis is below
the TCE surface water limit for Delaware, 0.016mg/L.

Surface Resources

Insignificant impacts to the many biological resources will result from the construction and operation of
the GRFL. There are no Federally listed threatened or endangered plant or animal species on Dover AFB.
Several species of plant or anima! that arc of State Special Concern exist on Dover AIB, but none are in
or ncar thc GRFL site. The proposed GRFL site is a frequently mowed field providing minimal existing
wildlifc habitat to be impacted by construction or operation of the GRFL.

Similacly, the Dclaware State Historic Preservation Office has concluded that there are no cultural
resources on the proposed GRFL site. Sce Appendix F for a copy of the letter of approval from the
Delaware State Historic Preservation Office.

Best management practices will be followed during construction, including periodic watering of disturbed
soils. No wetlands or floodplains will be affected during construction and operation associated with the
proposed action.

Noisc Resources

Neither the construction (normally limited to daylight hours) nor the operation of the GRFL will generate
noise greater than 70 dBA (noise of a face-to-face conversation) at any scasitive receptor,  Thus, noise
impacts associated with the construction and the operation of the GRFL will be insignificant.

Visual Resources

The visual impacts o Dover AFB and community associated with the GRFL will be insignificant. The
proposed GRFL, construction and operation will be consistent with base appearance standards and the site
chosen has a row af trees betwesn the proposed GRFL and Highway 113.

Sociocconomic Resources

Mongy spent on construclion payrells and for purchasce of construction material will gencrate a slight local
cycle of induced commercial and industrial activity. Construction will be intermittent for approximately
6 months nccessitating {ood and lodging for workers. The associated impacts on the hotel and restaurant
industry, and the construction supply industry would be positive yet fairly minimal in extent. Similar
impacts to the hotel and restaurant industrics will result from the operation of the GRFL. Because of the
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minimal extent of the construction and operation activities, there will be no ncgative impacts to the
population or employment in the vicinity of Dover due to fluctuations in demand for materials or services.

Health, Safety, aud Wastc Management

Recause the proposed GRTI. design minimizes any adverse effects to the health and safety ¢f workers on
Dover AFB, the construction or operation of the proposed GRFL will have insignificant impacts to the
health and safety of workers. Any wastes generated during operation of the GRFL will be disposed of
in the same manner as required for all investigation derived wastes at Dover AFB.

Further, additional measures will be taken to minimize any potential impacts to the GRFL environs
including developing a spill control and countermeasures plan (SCCP) to be consistent with and appended
to the existing base-wide SCCP, 2 groundwater monitoring plan to be io place and approved by the
Delaware Department of Natural Resources and Environmental Control (DNREC) prior to any proposed
experiment. Similarly, the basic design of the GRFL minimizcs the potential of adverse affects to human
health and safcty. It consists of engincered barriers, an inward hydraulic gradicnt between the outer and
inner test cell, and monitoring wells which can be converted to capture (pump and treat) wells in the
unlikely event of a releasce.

Construction and operation of the GRFI, will fully comply with the occupational safety and health
program in force at Dover AFB. OSHA compliance is assured under such a program.



