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UNITED STATES GENERAL ACCOUNTING OFFICE
WASHINGTON, D.C. 20548

HESQURCES, COMMUNITY,
AND ECONOMIC DEVELOPMENT
DIVISION

B-216332

The Honorable Ernest F. Hollings
United States Senate

Dear Senator Hollings:

In response to your request, this report provides our evalua-
tion of the Department of Energy's efforts to control and c¢leanup
groundwater contamination from hazardous wastes at the Department
of Energy's Savannah River Plant.

As arranged with your office, unless you publicly announce
its contents earlier, we plan no further distribution of this
report until 7 days from the date of this report. At that time,
we will send copies to the Chairmen of the House Committee on
Government Operations, Senate Committee on Governmental Affairs,
and Senate Committee on Energy and Natural Resources; the Adminis-
trator of the Environmental Protection Agency; and other

interested parties.
Sincerely youiﬁf)
’a

e

/
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/J. Dexter Peach

(;/ Director
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partment of Energy's (DOE's) Savannah River
produces nuclear materials for the nation's

r;‘i

defense program. The plant's five nuclear reactors
and several large processing facilities are located

on a 300-square-mile tract in South Carolina
>ring the Savannah River near Augusta, Georgia.

Since the plant opened in 1952, E.I. du Pont de
Nemours and Company (Du Pont), the on-site DOE
contractor, has disposed of large amounts of radio-
active and nonradiocactive wastes within the plant's
boundaries. For many years nonradioactive wastes,
including hazardous chemicals, were often deposited
in seepage basins' or buried in sealed containers.
DOE, Du Pont, and environmentalists for many years
considered these methods to be efficient and ac-
ceptable means of disposal. In some instances,
however, they proved inadequate to protect the
underlying groundwater and the surrounding environ-
ment. In June 1981 Du Pont discovered that the
groundwater underlying the seepage basin that re-
celves liquid chemical wastes from the fuel fabri-
cation facilities was contaminated with suspected
carcinogens. (See p. 1.)

GAO performed this review in response to Senator
Ernest F. Hollings' July 21, 1983, request, which
asked GAO to determine (1) what steps DOE has taken
or plans to take to clean up existing groundwater
contamination at the Savannah River Plant, (2) what
information is available on the past disposal of
hazardous wastes at the Savannah River Plant,

(3) what actions DOE has taken or plans for moni-
toring and preventing future problems, and (4) how
well DOE is coordinating with the Environmental
Protection Agency (EPA) and other federal and state
agencies on Savannah River Plant hazardous waste
matters. (See p. 5.)

GAO found that while wastes discarded in that part
of the plant known as the M-Area (the fuel

Vponds or impoundments, either natural or manmade, intended for
disposing waste liquids into the ground by percolation through
the basins' bottoms and sides.
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fabrication plant) have contaminated groundwater in
the immediate vicinity, to date they have had no
impact outside of the Savannah River Plant
boundaries. DOE and Du Pont have taken actions to
clean up the M-Area. 1In addition, since 1981 DOE
and Du Pont have acted to identify and monitor
other sites at the Savannah River Plant where
wastes were disposed of, and have prepared an
environmental action plan that prioritizes work
needed to prevent further environmental damage.

DOE has also established formal agreements to
improve coordination with EPA and South Carolina
officials in dealing with hazardous waste disposal.

IDENTIFYING AND CLEANING UP
GROUNDWATER CONTAMINATION

IN THE M-AREA

DOE and Du Pont officials stated that the
contamination of the M-Area groundwater is the most
serious environmental threat caused by
nonradioactive hazardous wastes at the Savannah
River Plant. Wastes from the fuel fabrication
facilities, including 3.5 million pounds of organic
solvents used to strip grease from metal fuel
assemblies, have been discharged into the M-Area
seepage basin since 1958. EPA has since determined
that these solvents are hazardous and suspected
carcinogens. DOE officials said that while most of
these substances probably evaporated upon disposal,
unknown quantities did seep into the ground from
the M-Area seepage basin. Once underground,
solvents readily permeate groundwater systems.

(See p. 8.)

After the initial discovery of solvents in the
M-Area groundwater, Du Pont, the South Carolina
Department of Health and Environmental Control, and
a groundwater consultant conducted a series of
tests throughout 1982 and 1983 to determine the
extent of the contamination. Tests showed that
concentrations exceeding existing drinking water
(but not groundwater quality) standards adopted by
DOE have contaminated groundwater beneath the
M-Area in the geological strata above the large,
deep Tuscaloosa Aquifer. This aquifer provides
drinking water to a large part of the Southeast.
(See p. 3.) EPA is preparing federal standards for
many hazardous wastes, including the solvents, but
could not state when they will be finalized. South
Carolina is also working on hazardous waste
standards. (See p. 11.)
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Subsequent investigations by Du Pont and the
consultant also revealed that much smaller amounts
of solvents have seeped down into the Tuscaloosa
Aquifer through the defective linings of two of the
four wells providing drinking and process water to
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consultant, very small amounts of the solvents
entered the Tuscaloosa and the contamination has
been limited to the water in and immediately around
the two water wells. (See p. 12.)

Since discovery of the contamination; DOE and

Du Pont have undertaken several initiatives to
clean up and prevent future contamination of the
M-Area, Steps have been taken to reduce the
discharge of pollutants to the seepage basin, and
DOE and Du Pont have initiated a 20-year plan to
remove the solvents already in the underlying
groundwater by pumping the contaminated water to
the surface and exposing it to the air so that the
volatile solvents will evaporate. Total cost of
the M-Area cleanup is estimated to be $49 million
to $54 million, plus annual operating costs. (See
pp. 14 and 15.)

DOE ACTING TO IDENTIFY, MONITOR,
AND PREVENT OTHER HAZARDOUS WASTE
PROBLEMS AT THE SAVANNAH RIVER PLANT

Spurred by the discovery of contaminants in M-Area
groundwater and the increased attention of South
Carolina environmental officials, Du Pont initiated
efforts in 1982 to identify all waste disposal
sites at the Savannah River Plant. These efforts
identified 153 sites, including 68 seepage basins,
where radioactive and nonradioactive wastes have
been disposed of or stored since the plant began
operating in 1952. Of this total, 118 sites
contain nonradiocactive wastes, 15 contain both
radivactive and nonradioactive, and 20 just
radioactive. Although some information on the
kinds of wastes disposed of at each site is
available, accurate records on the specific types
and quantities of nonradioactive chemicals and
other hazardous wastes disposed at most sites were
not maintained or required. At the time of
disposal, little was known about the potential
future impact of these wastes. (See p. 18.)

Existing studies made by South Carolina and a
private institution have concluded that, to date,
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hazardous waste disposal at the Savannah River
Plant has had little impact outside its
boundaries. The M-Area problem has demonstrated,
however, the impact of hazardous waste disposal
on-site and the potential for widespread problems.
It has also led to the realization that very little
information is available on the extent to which
contamination exists near many of the disposal
sites, or on the potential of the pollutants to
migrate off-site where they could affect drinking
water, (See p. 22.)

Du Pont is collecting additional information
through an expanded monitoring program and has
identified projects designed to protect the
Savannah River Plant environment in a comprehensive
draft environmental action plan issued in October
1983. The plan identifies each emission or
discharge to the environment at the Savannah River
Plant along with a priority for proposed action
based on existing information. DOE states that the
plan will be continually revised as new data
indicate the need for different priorities. (See
P.e 23.)

Although work on identifying the priority project
list for all environmental concerns is not
complete, an implementation plan has been developed
for groundwater-related projects. This plan,
issued on April 4, 1984, contains a priority
listing of groundwater concerns, proposed remedial
action projects, and an expanded groundwater
monitoring program that requires installing
monitoring wells at disposal sites where none
currently exist or where the existing ones are
insufficient. (See pps. 23, 24).

DOE and Du Pont are also planning, over the next
several years, to: (1) decommission 36 of the 68
seepage basins located on-site, (2) build at least
four process wastewater treatment facilities, (3)
excavate buried hazardous materials for
incineration or redrumming, and (4) construct
hazardous waste storage and incinerating
facilities. Capital and operating funds needed for
these projects are estimated at over $117 million.
(See p. 25.)

In fiscal year 1984 DOE expects to obligate about
$97 million for Savannah River Plant environmental
projects and has requested $73.6 million for the
Savannah River Plant environmental program in
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fiscal year 1985. These amounts are over 10 times
or than the budget for fiscal year 1983, which
-aled $7.1 million. (See p. 18.)

L0
AND S0UTH CAROLINA TMPROVING

DINATION BETWEEN DOE, EPA,

Js waste regulations were developed
for their enforcement passed from EPA
little coordination on hazardous

: s between the Savannah River Plant,

5 arolina, and EPA regional officials was
required., Following that delegation, which began
in 1980, DOE's concerns about security, and its

view that DOE was exempt from regulation by EPA
under the Resource Conservation and Recovery Act of
1976--the nation's most important hazardous waste

act--hindered coordination. DOE stated that

EPA regulation under the act would be duplicative

and inconsistent with DOE's authority and

activities under the Atomic Energy Act of 1954.
(Sea p. 28.)

| DOE's desire to restart one of the Savannah River

i Plant's production reactors--shut down since 1968

i because of reduced production demands--led to a

i formal agreement between the Secretary of Energy

! and South Carolina in April 1983 calling for an

‘ increased DOE commitment to hazardous waste manage-
ment. at the Savannah River Plant. Following that
agreement, coordination improved. For example,
during a December 1983 workshop on the M-Area
groundwater contamination problem, Du Pont and DOE
officials agreed that the state has the regulatory
lead for this program. In addition, state offi-
cials are now provided timely access for on-site
monitoring and inspection. (See pp. 31 and 32.)

! At the national level, EPA and DOE signed a
1 memorandum of understanding in February 1984 that
‘ add d the longstanding question of the degree

i of oversight EPA has over DOE's program for the
management of hazardous and mixed wastes. Under

the terms of the memorandum, DOE agreed to comply

‘ with the technical provisions of the Resource

| Con 'vation and Recovery Act. Following that

agr ent a federal district court ruled in April
1984 that the act applies to DOE's nonradioactive
hazardous wastes at atomic energy facilities at Oak
Ridge, Tennessee. DOE officials have now concluded
that this is a precedent-setting case for all
atomic energy facilities and as of July 1984 were
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meeting with EPA officials to formalize EPA and DOE
responsibilities under the act. (See pps. 29, 30.)

AGENCY COMMENTS

NDOE and EPA stated that GAO's report was an
accurate summary of the progress being made in
managing hazardous wastes at the Savannah River
Plant. DOE noted however, that its Savannah River
Operations Office took strong initiative in
interacting with the South Carolina Department of
Health and Environmental Control while formulating
its hazardous waste management program. DOE
stated that this aggressive program of cooperation
was not evident in the report. (See pp. 34 and
36.) The South Carolina Department of Health and
Environmental Control stated that GAO's report did
not adequately describe the leadership its office
provided in initiating much-needed changes within
the Savannah River Plant's hazardous waste
program. (See p. 37.)

It is very difficult to attribute the source of

the impetus behind many of the steps taken to
control hazardous wastes at the plant. In many
cases, it was not possible to clearly identify
which institution took the lead at any one point in
time. GAO's report recognizes the contributions of
DOE, Du Pont, and South Carolina to the extent they
are identifiable and measurable.

The South Carolina Department of Health and
Environmental Control comments also emphasized the
scope of the hazardous waste problem at the
Savannah River Plant from its perspective. 1In
particular, it highlighted the amount of resources
needed to carry out the state's delegated environ-
mental responsibilities at the Savannah River
Plant. (See p. 37).

DOE, EPA, and the state also had several technical
comments that have been incorporated into the
report. Appendixes I, II, and III contain the
complete text of the DOE, EPA, and South Carolina
comments,
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CHAPTER 1

INTRODUCTION

The Department of Energy's (DOE's) Savannah River Plant (SRP)
produces plutonium, tritium, and other special materials for use
in the nation's defense program. Major facilities at SRP include
five nuclear production reactors, two large plutonium/uranium
! .ons plants, a fuel fabrication plant, a heavy water pro-
duction plant, and the Savannah River Laboratory. These, along
with several support fafllltlou, are located on 300 square miles
Javannah River in South Carolina, near Augusta, Georgia.
>, p. 2.) Constraction of the initial plant began in 1951,
i beginning in August 1952, SRP's fiscal year 1984
almost $1.1 billion.

E.I. du Pont de Nemours and Company (Du Pont) has operated
SRP under a nonprofit contract since the plant was built.
bu Pont, which employed almost 10,000 people at SRP as of December
1983, handles on-site research and development, engineering, and
construction, and operates the production and processing facil-
ities. All production costs and program activities, including
environmental cleanup measures, although sometimes initiated by
Du Pont, are overseen and paid for by DOE. DOE's Savannah River
Operations Office, with a staff of 254 as of December 1983,
administers and monitors Du Pont's operations.

NONRADIOACTIVE WASTE
DISPOSAL AT SRP

From the beginning of SRP operations, the plant has used a
variety of materials and chemicals in its production processes
that have resulted in large quantities of radioactive wastes and
nonradiocactive waste chemicals, metals, and other materials. Some

stes contain both radioactive and nonradioactive components.
Prw rams to control, monltor, and store radioactive wastes at SRP
havn been in effect since the plant's inception. For example,
quh~10v 1 radioactive ligquid wastes are stored, separated, and
monitored in large, underground carbon-steel tanks at SRP,

The disposal of nonradioactive wastes at SRP has not been as
sively monitored as has that of radioactive wastes, mainly
Hecause for many years the dangers of groundwater! contamination
wnd other potential environmental damage from chemicals and other
nonradioactive wastes were not well recognized. Initially some
mmnrddxwdcrlve wastes were even dumped into local streams. Since
1

|

1hrwunﬂwat@r is water that flows through porous rock and other
sedimentary material in the ground. Aquifers are rock materials
that store, transmit, and yield water in usable quantities.
Aquifers can be separated from each other at various depths by
consolidated (less porous) rock or clay.



Figure 1

Savannah River Plant
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Augusta, Georgia. It was designed and built and is operated by E.{.
du Pont de Nemours and Company for the federal government.

Source: DOE.
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late 1950's, however, nonradicactive wastes have mostly been

in drums. Seepage basins are waste ponds or impoundments, either
natural or manmade, intended for disposing liquids into the ground
by percolation through the basins' bottoms and sides. It was
thought that the sand and gravel under the basins would filter out
harmful chemicals and other materials as the liquids seeped into
the ground.

buring the 1950's and 1960's, these disposal methods, includ-
rhe use of seepage basins, were considered acceptable and

ient means of chemical and other nonradioactive waste dis-

l. Over time, and throughout the country, however, these

10ds have often proved to be inadequate to protect underlying
yundwater and the surrounding environment. Such was the case at

In 1981 Du Pont discovered during routine monitoring that the
groundwater under the seepage basin serving the SRP fuel fabrica-
tion plant, known as the M-Area, was contaminated with suspected
carcinogens. Subsequent testing led to suspicions that the large
Tuscaloosa Aquifer that underlies SRP had also been contaminated.
As shown on the map on page 4, what is generally known as the
Tuscaloosa Aquifer is actually a group of interconnected aquifers
known as the Tuscaloosa Group Formation. East of central Georgia
it is called the Middendorf Formation. Outcrops, such as surface
streams that originate in the underground aquifer, extend into a
large portion of the Southeast. The Tuscaloosa Aquifer also pro-
vides drinking water to a large portion of the Southeast. Water
from the Tuscaloosa formation under the SRP site generally
outcrops into the Savannah River and is hydrologically separate
from other geographic areas.

ENVIRONMENTAL LEGISLATION DIRECTED
TOWARD REGULATING HAZARDOUS WASTES

Since the dangers associated with nonradioactive wastes and
their potentially harmful effect on groundwater were not generally
recognized until the early 1970's, specific legislation to control
the dumping of wastes on land to protect groundwater and wildlife
- was not enacted until the Resource Conservation and Recovery Act
~of 1976 (RCRA) was passed. Although previous solid waste laws
~were in effect, existing environmental legislation largely
L addr »d the discharge of pollutants to the air or in water only.

Even now, a comprehensive national groundwater protection
- policy does not exist, although six federal laws, including RCRA,
jress specific contamination problems. The Environmental Pro-
ion Agency (EPA) has issued a draft groundwater protection
strategy placing primary responsibility on the states, and the
Congress is currently considering establishing a commission to




Figure 2
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s the roles of federal, state, and local governments in
protecting groundwater.?2

- RCRA, EPA hag authority to regulate the management,
ation, and disposal of hazardous wastes. RCRA defines
15 wastes as nonradiocactive substances that may be harmful
to man or may degrade the quality of groundwater. Natural radio-
ive materials and some specially produced radiocactive materials
> also subject to RCRA authority. EPA also states that RCRA
applies to radioactive wastes that are mixed with hazardous
naterials. (See p. 30.)

Following the passage of RCRA, EPA deliberated the definition
of hazardous wastes and the regulatory program it would estab-
lish. For example, EPA officials said that they did not publish
their initial list of hazardous wastes until December 18, 1978.

In May 1980 that list was expanded; EPA further defined a list of
over 300 hazardous substances under the Comprehensive Environ-
mental Re%pon e, Compensation and Liability Act of 1980, known as
"Superfund.

QBJECTIVES, SCOPE, AND METHODOLOGY
: In a letter dated July 21, 1983, Senator Ernest F. Hollings
requested that we determine (1) what steps DOE has taken or plans
to take to clean up existing SRP groundwater contamination,

{2) what information is available on past dumping of chemical and
hﬁavy metal3 wastes at SRP, (3) what DOE plans to do to monitor
mnd prevent future problems, and (4) how well DOE has coordinated
with EPA and other federal and state agencies, especially the
South Carolina Department of Health and Environmental Control, on
hazardous waste matters. Senator Hollings also asked us to
address several SRP nuclear health and safety questions. These
questions were examined in a separate review.

Our review focused on SRP's hazardous waste management con-
trols. Although large amounts of radioactive wastes are also
gen rated during SRP operations, separate programs, and in many
s, separate locations have been established for the disposal
these wastes. We did not examine radiocactive waste management
mt SRP in this review.

‘ To address Senator Hollings' concerns, we performed work at
SRP in South Carolina; at DOE and EPA headquarters in

|

PFor more information on U.S8. groundwater clean-up programs, see
jour Feb. 21, 1984, report, Federal and State Efforts to Protect
' Ground Water (GAO/RCED-84-80).

3Chemical elements such as mercury, lead, and cadmium that are
generally metallic and can cause substantial harm to human
health or to the environment.



jton, D.C.; at EPA's Region IV office in Atlanta, Georgia;
at South Carolina's Department of Health and Environmental
ontrol and the U.S. Geological Survey's field office, both in
umbia, South Carvolina.

To determine what is being done to clean up hazardous wastes
5RP, we discussed the M-Area cleanup operation and other

and with Du Pont representatives. We also dlscuq od w1th
and EPA regional officials the appropriateness of DOE plans
an up groundwater at SRP. In addition, we discussed the SRP
h } on with officials of Geraghty and Miller, Inc., groundwater
consultants who have performed groundwater contamination studies
for DOE at SRP.

To determine what information is available on chemicals and
other hazardous wastes disposed of at SRP, and to assess their
impact on groundwater contamination, we held discussions with
responsible DOE and Du Pont officials at SRP. We also reviewed
. studies, including the Savannah River Laboratory's Tech-
hICdl summavry of Groundwater Quality Protection Program at
Savannah River Plant.

To ascertain what is being done to monitor and prevent future
SRP hazardous waste environmental problems, we discussed environ-
mental action planning and monitoring procedures with SRP,
Du Pont, and state officials. We obtained and reviewed copies of
SRP environmental action plans. We also reviewed DOE procedures
for monitoring and analyzing groundwater samples and discussed
with DOE environmental officials their overview of Du Pont's
activities in the environmental protection area.

To address the extent of coordination between DOE, EPA, and
other federal and state agencies, we met with EPA Region IV offi-
cials to determine their role in monitoring environmental control
programs at SRP. Because EPA has delegated to South Carolina's
Department of Health and Environmental Control all but final
sarhurlzdrlon to administer the state hazardous waste program, we
‘ 1 our work at EPA to determining whether and how EPA assured
it that South Carolina was fulfilling its responsibilities
under RCRA. »

We discussed with South Carolina environmental officials
(1) the extent to which hazardous waste activities at SRP are
being monitored, (2) the documentation generated on SRP's hazard-
ous wastes program, and (3) the coordination of its activities
with EPA. We reviewed reports generated by the state in the
process of carrying out its oversight role. We also obtained
coples of pertinent South Carolina legislation pertaining to
hazardous wastes and groundwater protection.

To understand the issues involved in the application of
EPA's RCRA regulations to DOE facilities, we interviewed DOE



headquarters officials in the offices of Operational Safety and
the General Counsel and EPA officials in EPA's Office of Federal
Activities and Office of General Counsel. We also reviewed

related court documents, correspondence, and reports explaining

each agency's stand on this issue.

We conducted our review between October 1983 and January
1984 in accordance with generally accepted government auditing
standards.



CHAPTER 2

DOE WORKING TO CLEAN UP

M-AREA GROUNDWATER CONTAMINATION

The contamination of M-Area groundwater 1is by far the most
serious environmental threat caused to date by the disposal of
1zardous wastes at SRP. Since June 1981, when Du Pont discovered
mical solvents in the groundwater near the M-Area seepage
in, Du Pont and the DOE Savannah River Operations Office have
jiven the M-~Area problem substantial attention and have taken

eps to identify and reduce the extent of the contamination.
ont's investigation, conducted by a groundwater consultant,
s shown that the solvents have spread extensively throughout the
-oundwater above the deep Tuscaloosa Aquifer. The consultant
50 determined that a small amount of the solvents also seeped
down to the Tuscaloosa Aquifer through two defective SRP water
wells,.  The contamination in the aquifer has been limited,
however, to the two wells and the area immediately surrounding
them.

To combat the problem, Du Pont has reduced the discharge of
solvents to the seepage basin and is taking steps to remove the
solvents from the surrounding groundwater. The cost to clean up
and prevent future problems in the M-Area is estimated to be at
$49 million to $54 million, with operating costs of the equipment
needed to separate contaminants from the groundwater estimated at
$500,000 annually for at least 20 years.

GROUNDWATER CONTAMINATION
CONFINED TO THE M-AREA

Waste effluents from the fuel fabrication production opera-
tions in the M-Area have been transported by pipe into a seepage
basin since 1958. (The M-Area seepage basin is shown on p. 9; the
map on p. 10 depicts the location of M-Area facilities in relation
to the rest of SRP.) Included in these wastes was about 3.5 mil-
lion pounds of organic chemical solvents used for dissolving
grease and oil and other substances on metal parts. These
solvents--trichlorethylene (TCE), tetrachlorethylene (PCE), and
1,1,1-trichloroethane (TCI)--pose an immediate threat of ground-
water contamination because they move readily with groundwater
flow and can quickly permeate groundwater systems. TCE and PCE
are classified as hazardous wastes by EPA and are also suspected
carcinogens. 1In 1979, after EPA had classified TCE and PCE as
hazardous materials, Du Pont began using TCI. TCI is presently
considered a hazardous waste but is not a suspected carcinogen.

DOE stated that while most of the volatile solvents disposed
of in the M-Area evaporated immediately, substantial but unknown
quantities did seep into the underlying soil and groundwater
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Figure 3

SRP Fuel Fabrications Facility (M - Area)
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through the seepage basin and from a leaky process sewer pipe
leading to the basin. (See map on p. 10.) As a routine part of
permit application procedure required under the Clean Water

Du Pont analyzed samples from the overflow of the M-Area

vage basin. Because several solvents were found in these sam-
, Du Pont drew groundwater samples on June 9, 1981, from four
: bring wells installed around the basin. (These monitoring
Wull do not extend into the deep Tuscaloosa Aquifer.) The
samples, analyzed by an independent laboratory, showed significant
levels of TCE and PCE in each monitoring well.

Because these initial samples were taken from water standing
in the well piping and therefore might not have been representa-
tive of the groundwater, Du Pont resampled the wells on July 22,
1981. Analysis reports of these samples received on July 29,
1981, confirmed that organic solvents had contaminated the ground-
water. By letter dated July 31, 1981, Du Pont informed the Acting
Manager of the SRP Operations Office of the problem.

The Operations Office staff met and discussed the problem
with South Carolina officials on August 5, 1981, and provided
conflrmatlon and additional information to the state by letter on
September 4, 1981. This letter also informed the state that
‘Du Pont was starting an 1nvestlgat10n to determine the extent of
;grmundwater contamination in the vicinity of the M-Area seepage
basin.,

: SRP's Savannah River Laboratory conducted the initial invest-
igation and issued a report! of its preliminary findings in
October 1982. During the investigation several exploratory wells
were installed; analysis of the samples showed solvent concentra-
tions as high as 50,000 parts per billion in the groundwater below
the M-Area basin. These levels greatly exceeded the drinking
water standards (4.5 parts per billion TCE, 3.5 parts per billion
PCE) but not groundwater quality standards adopted by DOE, imposed
on Du Pont, and concurred with by EPA's regional office in Atlanta
~and the South Carolina Department of Health and Environmental
Control. EPA is currently working on establishing federal stand-
‘drda for many hazardous wastes, including these solvents, but
‘cou]d not tell us when they will be finalized. South Carolina is
lalso working on hazardous waste standards.

| In November 1982 SRP contacted a specialist in groundwater
‘management, Geraghty and Miller, Inc., to obtain an independent
;ﬂ@t1matn of the M-Area contamination and to obtain the specialized
~expertise necessary to determine the extent of the migration of
~the solvents. Geraghty and Miller was also asked to review and
comment on the laboratory's work and the proposed cleanup
methodology.

'M-Area Groundwater Cleanup Facility, Preliminary Technical Data
Summary, Savannah River Laboratory (DPSTD-82-69, Oct. 1982).
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The consultant issued a preliminary report2 suggesting

in the scope and extent of the investigation. These

were presented to Du Pont in the form of a proposal for
adrlermal work by Geraghty and Miller. Du Pont accepted the

p 1 and hired Geraghty and Miller under a $500,000 contract
the an through March 1984 to provide technical guidance for the
investigation and a remedial action program.

Because Geraghty and Miller was concerned with the possible
downward migration of solvents in the groundwater above the clay
layer covering the upper Tuscaloosa Aquifer, it suggested that
Du Pont resample groundwater drawn from water wells in the M-Area
that extend into the deep Tuscaloosa Aquifer. (See illustration
on p. 13 showing location of contaminated groundwater.) These
wells had been sampled earlier, but the procedures used had
allowed the samples to become diluted to the point where contamin-
ation was undetectable. The four wells supplying water to the
M-Area were retested in March and April 1983; very small amounts
of lvents were found in two wells, although some of these sam-
ples also exceeded the adopted standards. Du Pont shut the wells
down and began an investigation with Geraghty and Miller to
determine the source and extent of the problem in the Tuscaloosa
Aquifer.,

Seven new monitoring wells, strategically placed in the zones
mF predicted contamination, were drilled into the Tuscaloosa Aqui-
‘ Samples from these wells showed no traces of solvent in the
aquifer. Additional tests, including the lowering of a television
camera into one of the contaminated wells, have shown that the
solvents entered the Tuscaloosa Aquifer through the two contamin-
ated water wells and have not seeped down through the clay
covering the top of the aquifer. As illustrated on page 13, con-
taminated water from the water-bearing layers over the clay is
flowing downward through deteriorated cement grouting in the two
water wells, through screens in the well casing, and into the
aquifer,

As an interim measure Du Pont proposes to pump the two con-
taminated water wells to remove the contaminated water and to
:vent the solvents from settling at the bottom of the well and
cading in the aquifer. Plans will then be developed to repair
 defective grout and seal the wells. The proposal to pump the
ls was under review by South Carolina in July 1984 and must be
oroved by the state before pumping operations begin. Solvent
in one of the wells are much lower than in the other, and
"he state has approved the use of that well for M-Area process
water in an emergency.

2pyaluation of the On-Going Groundwater Quality Investigation,
M-Area, Savannah River Plant, South Carolina, Geraghty and
Miller, Inc., Dec. 22, 1982.
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Figure 4
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small amounts of solvents have seeped down the two
el1ls to the Tuscaloosa Aquifer, all samples indicate that
ntamination is confined to the wells and their immediate

A Geraghty and Miller official told us, however, that the
s could eventually seep from the contaminated upper water-
layers in the M-Area through the clay barrier to the
Aguifer or migrate laterally off the plant site. As
in the next section, Du Pont is taking actions to reduce
entering the ground, and to remove the existing

nts already in the groundwater so that further contamination
not ocgur.

CLEANUP FEFFORTS IN
THE M-AREA

The M-Area groundwater contamination has received high
priority since its discovery by Du Pont in 1981. To combat the
problem, Du Pont has undertaken a program to (1) reduce the
contaminants discharged into the M-Area seepage basin, (2) separ-
ate drinking and process water supply lines, and (3) remove the
1tamination from the surrounding groundwater. 1In addition, Du
t plans to build a wastewater treatment facility in 1985 and to
decommission3 the seepage basin.

The use of TCE as a metal degreaser in M-~Area operations was
discontinued in 1971. PCE was then used until it was replaced
with TCI in 1979. Currently, TCI is used, but discharges to the
rpage basin have decreased from about 33 pounds per day to
one-quarter pound per day as a result of changes in
sing techniques and administrative controls.

progces

In 1983 noncontaminated cooling water that previously had
n discharged into the basin was routed to an area stream to
minimize dispersion of contaminants already in the groundwater.
The water had placed additional downward pressure on solvents
already in the basin or surrounding groundwater. Also, in 1983,
the contractor began relining a leaky process sewer pipeline that
allowed contaminants to leak to the ground between the manu-
*turing facilities and the seepage basin. According to a DOE
Operations Office official, this project was completed in February
1984 at an estimated cost of $210,000.

HEF

Du Pont recently completed the first part of a two-phase
roject to separate the drinking and process water supply lines
the M~Area and nearby administration area. The project was
. 2d after solvents were discovered in two of the four water
that provided both process and drinking water for the two
. Separation will allow more stringent standards to be

3Closing the basin and clearing and monitoring the site in
accordance with RCRA or state hazardous waste management
regulations. (See p. 26.)
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to drinking water and will enable the wells whevre contam-
has been detected to be used exclusively for process

The first phase involves segregation of the water lines
completed in February 1984 at an estimated cost of
50,000. The second phase includes installation of a separate
inking water supply tank. Phase two has been approved by South
lina, and the tank has been ordered. DOE estimates that the
vject will be completed early in 1985 at an estimated cost of

10,000,

DOE and Du Pont have also started an extensive project to
solvent contamination from the shallow groundwater under
M-Area by a process called air stripping--a technique recom-
ded by EPA to treat contaminated groundwater. 1In this process,
contaminated groundwater is pumped from recovery wells to the top
5f a column and then trickles down the interior of the column
hile air is blowing in through the bottom. The solvents are
transferred from the water to the air at the top of the column.
The c¢leansed water is discharged from the base of the column, and
in the SRP operation, routed to the M-Area seepage basin, 1In the
future, Du Pont plans to discharge the treated water to a surface
stream rather than to the seepage basin once it is assured that
idual solvent levels in the water do not exceed regulatory
charge limits,

A small (20-gallon-per-minute) pilot air stripper was started
in January 1983 for the purpose of obtaining data for design of a
full-scale system to remove solvents from M-Area groundwater. A
second alr stripping unit was placed in operation January 2,
1984. (See photo. p. 16.) This larger (50-gallon-per-minute)
demonstration unit will be used to slow or stop migration of the
solvents in the shallow water-bearing formations. Du Pont
estimates the cost of the larger unit to be $235,000.

DOE and Du Pont also plan to install a 330-gallon-per-minute
air stripping column with related recovery wells and storage tank
for startup in March 1985. Total estimated capital cost of this
project is between $5 million and $10 million. SRP Operations
Office officials estimate that the facility may have to be oper-
ated 20 years or more at an annual cost of $500,000, depending on
the allowable levels of residual contaminants set by regulatory
authorities.

Planning has also started for construction of an M-Area
Liguid effluent treatment facility to be completed in 1985 at a
projected cost of $38 million. This facility will be used to
treat process groundwater from the fuel fabrication facility that
is currently discharged into the M-Area seepage basin. Completion
of the treatment facility will enable DOE to comply with the 1984
Supplemental Appropriations Act (Public Law No. 98-181), which
requires DOE to discontinue using the M-Area seepage basin after
November 1985. When this new facility is complete, the M-Area
seepage basin will be decommissioned at an estimated cost of $5
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million or more, depending on the methods needed to completely
close the basin.
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CHAPTER 3

DOE ACTIONS TO IDENTIFY, MONITOR, AND

CLEAN UP OTHER HAZARDOUS WASTE PROBLEMS

Because of increasing concerns about the impact of hazardous
wastes, and motivated by the discovery of contaminants in the
M-Area groundwater, DOE and Du Pont initiated efforts in 1982 to
identify all locations where wastes had been disposed of at SRP.
Theﬂe efforts identified a total of 153 sites where discarded

stes are located. The sites include seepage basins, burial
qrounds, rubble pits, and buildings designed to store specific
wastes. They do not include the large tanks used to store
high-level (very radiocactive) wastes at SRP.

Although some information is available on the kinds of wastes
disposed of at each site, accurate records on the specific types
and quantities of nonradioactive hazardous wastes disposed of were
not regquired or maintained, since at the time of disposal, little
was known about the potential future impact of these wastes. With
information so limited for many sites, the potential environmental
impact of these wastes is unknown. Existing studies indicate,
‘however, that hazardous wastes have not had an impact off-site.
|

To avoid future problems, DOE is collecting additional infor-
wmdtlon through monitoring wells and is initiating cleanup steps
‘on-site according to an environmental action plan that prioritizes
individual sites for action based on existing information. While
top priority has been given to investigating and cleaning up the
M-Area, other environmental projects underway include an expanded
groundwater protection and monitoring program and a pollution
discharge elimination program. The environmental action plan
calls for building at least four waste treatment facilities and
the decommissioning of several SRP seepage basins and burial sites
over the next several years. The total estimated cost of these

new projects is about $117 million.

DOE expects to obligate about $72 million on environmental
efforts at SRP in fiscal year 1984, not including a $25-million

project associated with mitigating the effects of restarting the

'SRP L-Reactor in 1985.! DOE has also requested $73.6 million for

fiscal year 1985. In contrast, about $7.1 million went to $RP
environmental projects in fiscal year 1983.

In 1982 DOE decided to restart the SRP L-Reactor, one of the
plant's production reactors which had been in standby status
since 1968, to meet increased production demands. Restarting has
been delayed until 1985. 1In fiscal year 1984 DOE initiated
several studies to examine ways to mitigate the impact of the hot
water to be discharged by the reactor. Total cost of the studies
1s estimated to be $25 million.
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LIMITED DATA AVAILABLE ON
DISPOSED SRP HAZARDOUS WASTES

Since operations began at SRP in 1952, a variety of hazardous
materials has been used in manufacturing processes and support
"YIVIVLﬂ%, resulting in large quantities of residual chemical and

' stes.  Currently, for example, over 33 different types
irdous chemical wastes are generated and disposed of at
These wastes, including organic solvents and toxic metals
5 chromium and mercury, have been discharged into seepage
r containerized and buried on-site. Some containerized
are now being stored in buildings, awaiting final dis-

: In many cases these disposal actions were not well
docum(nred for many years, and until recently a centralized list-
ing of SRP disposal sites did not exist. Following the initial
discovery of contaminants in the M-Area groundwater, DOE and
Du Pont initiated efforts to identify for further environmental
planning all disposal sites at SRP.

Efforts to identify and
characterize waste sites

In 1982, spurred by the discovery of the M-Area contamination
problem and the increased attention of South Carolina officials,
Du Pont pursued the identification of all areas where wastes had
been disposed of since the plant began operations. In January
1983 Du Pont released a report2 prepared by its Health Protection
Department that identified the location and general content of 131
waste disposal sites. To develop the information, the department
searched plant records and interviewed current and retired employ-
ees who have or did have waste disposal responsibilities.
According to Du pont officials, the report served as a basis for
later research and planning.

In May 1984 the Savannah River Laboratory published a
report3 that included the known details of both active and
inactive SRP sites used for disposal of solid and hazardous
wastes. In preparing the report, laboratory staff identified and
collected data on 153 waste disposal sites, including the 131
identified in the earlier Du Pont study. These sites are located
in about 100 different areas at SRP. (See map, p. 20 for location
of some of the larger disposal sites.) Most of the identified
sites, except seepage basins, are not now being used. Forty-seven -
of the 68 seepage basins built at SRP, however, are still in use.

2Waste Sites on the Savannah River Plant (DPSP-83-1008, Jan. 5,
1983) .

3Technical Summary of Groundwater Quality Protection Program at
Savannah River Plant (DPSP-83-829, May 1984).
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Figure 5
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Of the 153 identified sites, 118 contain nonradioactive
wastes, 20 contain low-level radioactive wastes, and 15 contain
luwwlovnl radioactive and nonradioactive materials, or mixed
shes The 153 sites do not include the large underground tanks
used to M,t..(“)r:e high-level radiocactive wastes at SRP.

Savannah River Laboratory report also characterized,
available information, the wastes found at each major
Nonradioactive wastes found at these sites

~enonhazardous golids such as wood, lumber, and concrete
blocks and slabs;

--nonvolatile organic substances such as fuel and motor oil;
~-hazardous solids such as asbestos;

—--anions? and acidic wastes, such as coal pile runoff
acids and hydrofluoric acid;

~~hazardous pesticides;
~=-toxic heavy metals such as mercury; and

--hazardous volatile organics such as chlorinated
hydrocarbons and solvents.

Much more is known about some sites than others. For exam-
ple, as discussed on pages 8 to 11, considerable information has
been gathered on M-Area solvent contamination. In another
example, the report notes that the four seepage basins receiving
the waste effluents from the two large chemical separations plants
at SRP received a total of about 560 tons of nitrates per year
between 1961 and 1970. The report also estimates that about 4,000
pounds of mercury has been deposited in these basins since they
were placed in service. (The mercury discharges were dgreatly
reduced by process changes in 1972.)

On the basis of available information, the report also prior-
itized the identified disposal sites for additional investigation v
or cleanup action using a numerical system. Factors considered in
rating the sites included distance to the plant boundary, distance
to surface streams, size and type of facility, and present status
of the facility (closed or active). If groundwater-monitoring
wells were already installed, factors indicating the levels of
pollutants in samples were included. For sites with no monitoring
wells, consideration was given to the types of materials that had
been deposited at the site. Sites ranking high in priority

4Negatively charged ions that affect the soil's ability to slow
the flow of certain contaminants.
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seepage basin; seepage basins in the

L¢ known as the F- and H-Areas; the chemicals,

and pesticides pits; the low-level radioactive waste
burial grounds; the Silverton Road waste site; and the chemical
experimental area seepage basin also known as the TNX area. (See
map, . 20 for locations of these sites.)

ENVIRONMENTAL IMPACT FROM
HAZARDOUS WASTES LIMITED TO
S5RP, BUT LARGELY UNKNOWN

information on disposed hazardous wastes is limited for
the present and potential environmental impacts of
$ are largely unknown. Although existing studies by
and the Philadelphia Academy of Sciences indicate that
wastes have not had an impact off-site, DOE and Du Pont
ials told us that the extent of the migration of these wastes
epage basins or from leaking drums in burial sites is
In some areas the locations, quantities, and movements
cific chemicals have been studied and documented. In addi-

tion to identifying the effects of the organic solvent problem in
the M-Area, DOE and Du Pont officials stated that they know the

al effect of heavy metals and other wastes disposed of in the
rations areas. In other areas, however, adequate monitoring
have not yet been installed; the impact of unknown
tities of chemicals in the ground is unknown.

many

'ontamination of groundwater by M-Area solvents has

the most serious SRP hazardous waste environmental problem

to date, and as described on page 12, the impact has been confined

o SRP.  Du Pont officials told us that concerns generated by the
4 problem led them to examine the separations areas basins,

e are concentrations of heavy metals and nitrates.

nt Du Pont studies indicate, however, that the groundwater

~ted by these basins surfaces within SRP boundaries. There-

t}ey told us that they believe that any contaminant migra-

controlled since the site is restricted and that there

no adverse impact on public water supplies. Du Pont

o show that the heavy metals disposed of in the separa-

s generally adhere to and are retained by the clay soil

spage basins, limiting their migration potential in

. Du Pont officials expect nitrate concentrations in

to dissipate in the future.

Groundwater underlying SRP surfaces in many area creeks and

) r from the Tuscaloosa Aquifer generally outcrops into
River. The impact of SRP operations on various
of the environment has been studied by different groups
rations began in 1952. Those studies we reviewed did not
negative off-site effects from the hazardous chemicals
hy SRP operations. For example, the Philadelphia
of Natural Sciences has studied the effects %ﬁ SRP
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perations on the Savannah River continually since 1951. This
ffort has not shown any impact from chemical disposals at SRP.

In addition, South Carolina monitors drinking water in surrounding
communities. State sampling reports off-site do not indicate any
contaminant levels above regulatory limits.

SRP'S ENVIRONMENTAL ACTION PLAN

May 1983 Du Pont established a Site Environmental Action

sk Force to identify each discharge or potential discharge

nvivonment at SRP and to plan to control conditions

1ng the environment in a manner to meet all applicable

regulations. 1In October 1983 the task force issued a

e BEnvironmental Action Plan. The plan consists of a data
>t for each source of plant discharge to the environment,

Jnc1ud1nq emissions to the air and discharges to water or land.

The sheet ildentifies the location of the discharges, cause for

concern, proposed action, and priority of action.

This plan is considered a draft, pending the completion of
internal reviews. Du Pont operating departments are responsible
for developing and implementing the plan and issuing revised data
sheets to report any major changes or developments. Du Pont's
Environment and Energy Department is to coordinate and audit the
actions taken to ensure that the plan is implemented and that the
document is kept current.

The action plan serves as the master planning document for
SRP environmental projects. A priority system is being developed
to aid in selecting projects from the plant to be included in the
SRP budget. At present, each department has ranked its proposed
projects, and department representatives have met and are working
toward an overall site priority list covering all environmental
projects.

Although work is not yet complete on the priority project
list for all environmental concerns, because of the immediate
concerns generated by the M-Area contamination problem, an imple-
mentation plan,> subordinate to the overall action plan, has
already been developed for monitoring groundwater and related
projects. Closely associated to the groundwater protection plan
is an upgraded groundwater-monitoring program.

SRP groundwater protection plan

Based on the Technical Summary of Groundwater Quality Protec-
tion Program at SRP and its rating of disposal sites for

additional actions (see p. 19), the April 1984 SRP groundwater
protection plan contains a list of groundwater concerns and

5SRP Groundwater Protection Implementation Plan at Savannah River
Plant, Apr. 15, 1984).
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proposed action projects. 1t describes the nature of known con-
tamination y sent at each site and planned action and contains
proposed schedules for implementation,

Certain elements of Du Pont's groundwater action plan have
already been approved and initiated. For example, in September
1983 DOE authorized Du Pont to begin a $22.6-million plantwide
project designed to control and contain nonradioactive hazardous

ste. The project, expected to be completed in fiscal year 1987,
includes the construction of

--chemical spill containment facilities around 43 tanks and
17 unloading stations,

~--effluent neutralization and treatment facilities for the
SRP experimental chemical processing test site, and

--a s0lid hazardous waste incinerator that will be used to
detoxify and reduce the volume of hazardous wastes.

SRP groundwater-monitoring program

i Integral to the groundwater protection plan is an expanded
qroundwater monitoring program. Under the groundwater protection
plan, isposal sites where there is a potential for contamination
bwcduan of the types of waste disposed will be systematically
monitored, If elevated levels of specific contaminants are found
iduring routine monitoring, additional wells will be drilled.
Samples from the additional wells will be analyzed and models
developed to determine the extent of the problem.

Groundwater-monitoring programs were initiated at SRP to
establish baseline conditions before facility operations began in
1952. According to DOE officials, initial emphasis was on moni-
toring for the presence and effects of radioactive materials,
although some monitoring for hazardous materials such as mercury
was done in the mid-1970's in response to growing industry concern
and pending environmental legislation. In 1981, in response to
"RCRA and the increasing emphasis placed on groundwater protection,
'Du Pont expanded the groundwater-monitoring program for hazardous
‘nonradiocactive chemical contaminants.

Du Pont's expanded monitoring program includes installation
of monitoring wells at sites where none are present and where
lcurrent wells do not provide sufficient coverage. Generally, four
are installed around a suspected contamination site; three
are in the direction of groundwater flow. More wells may be
g i if the site is large or other conditions warrant. As of
December 1, 1983, 152 wells had been drilled for routine hazardous
ste monitoring, including 70 installed during 1983 at a cost of
about $210,000. Du Pont plans to add new wells until all areas
identified in the groundwater action plan are monitored.
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OTHER
ENVIF

ONGOING AND PLANNED
ONMENTAL PROJECTS

Other projects for protection and cleanup of the SRP environ-
ment have been initiated or proposed in the SRP environmental
action plan for the next several years. Included are plans for
completing a pollution discharge elimination program and decommis-
sioning seepage basins and hazardous waste burial sites. The
total estimated cost of these newly identified environmental
initiatives at SRP is about $117 million.

Pollution discharge
elimination project

In 1984 DOE authorized Du Pont to start the second phase of
an SRP-wide project for pollution discharge elimination. The
first phase, completed in May 1982 at a total cost of $9 million,
provided wastewater treatment facilities, new water wells, and
other construction to control pollution. The second phase, esti-
mated to cost about $10 million, is to be completed in fiscal year
1986 or 1987, depending on available funding. Phase two work
includes

--diverting power station effluents containing ash, coal
dust, and chemicals from state waters to ash basins and
constructing additional basins;

--constructing dikes around oil-filled transformers to
prevent oil from reaching state waters in the event of a
major transformer failure;

--constructing covered, diked pads to prevent release of 0il
and chemicals from plant stores and drum salvage yards;

-~-redirecting M-Area cooling water discharges to a surface
stream instead of into the M-Area seepage basin; and

--building facilities to neutralize the acid runoff from
power station coal piles.

' Seepage basin and burial
' site decommissioning and
'related construction

é Following its review of existing waste sites for the Techni-
‘cal Ssummary of Groundwater Quality Protection Program at SRP, Du
Pont determined that aproximately 18 nonradioactive hazardous
‘waste seepade basins and 18 basins containing mixed wastes at SRP
‘will require decommissioning. This means that the basins will be
‘closed and that the sites will be cleaned up or monitored in
laccordance with RCRA and South Carolina hazardous waste management
requlations or Superfund legislation requirements, depending on
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: 1] 5 to the basins were stopped. Detailed decommis-
sioning plans are subject to review and approval by South Carolina
environmental officials. Du Pont hopes to start decommissioning
actions on all of these sites by 1988.

Prior to final closure, at least four effluent treatment
facilities will be built to treat the wastes currently discharged
to active basins, and detailed studies will be made of the basin
are to determine the type and quantities of specific contami-
nants present. DOE officials told us that on the basis of these
investigations, they will decide what will be done during
decommissioning and will prepare detailed plans to be reviewed by
the state.

Lo
e

Solid and/or hazardous chemical wastes including chemicals,
metals, and pesticides have also been buried in drums at various
sites at SRP. Du Pont also plans to decommission several of these
sites 1n accordance with state and federal hazardous waste regula-
tions and to excavate, redrum, and store some of the buried wastes
beginning in fiscal year 1984. Final decommissioning will depend
on the construction of the new redrumming facility, on-site
storage facility, and an on-site, state-approved landfill for the
digsposal of hazardous wastes.

We agree with the direction of DOE and Du Pont efforts to
identify and monitor waste sites at SRP to prevent future prob-
lems. We believe that the comprehensive environmental action plan
that identifies and prioritizes environmental action projects is a
useful tool to direct SRP's complex environmental program. The
environmental action projects already initiated--the M-Area
groundwater cleanup efforts, plantwide hazardous waste projects,
the construction of groundwater-monitoring wells, and the pollu-
tion discharge elimination project--are significant steps. How-
ever, much remains to be done to effectively monitor and to
prevent hazardous waste problems at SRP. The SRP environmental
action plan recognizes this and calls for the construction of at
least four effluent waste treatment facilities and the decommis-
sioning of several seepage basins and waste disposal sites over
the next several years.
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COORDINATION BETWEEN DOE, EPA,

AND SQUTH CAROLINA IMPROVING

Coordination and cooperation between DOE, EPA, and the South
Carolina Department of Environment Control is vital to ensure the
cleanup of the M-Area and the completion of plans and projects to
prevent or correct similar problems in other parts of SRP.
According to state officials, limited coordination was all that
was required before the development of hazardous waste regulations
under RCRA., After RCRA was passed, however, with the increased
environmental responsibilities assigned to the state, coordination
was initially hindered by DOE's reluctance to concede to EPA's or
the state's oversight of DOE's activities because of security
concerns, and because, according to DOE officials, they did not
believe RCRA applied directly to atomic energy facilities.

Recently, however, cooperation has improved. South Carolina
and DOE entered a formal agreement, and in December 1983, held a
workshop involving the state, Du Pont, and the Savannah River
Operations Office. At that workshop, a regulatory program to be
applied to the M-Area groundwater problem was defined. DOE and
EPA signed a memorandum of understanding in February 1984 con-
cerning the oversight EPA is to have over DOE's hazardous waste
activities. The new agreement allows EPA to conduct on-site
inspections and calls for EPA-approved hazardous waste compliance
programs to be developed for each DOE atomic energy facility.

Furthermore, RCRA was recently held applicable to nonradioac-
tive hazardous waste at DOE's Oak Ridge facility. 1In a suit
brought in Tennessee by the Legal Environmental Assistance Founda-
tion, Inc., and others against DOE, plaintiffs claimed, in part,
that RCRA applies to DOE's activities at Oak Ridge and that DOE
violated RCRA at that facility. 1In April 1984 the United States
District Court for the Eastern District of Tennessee issued an
opinion holding that RCRA applies to the Oak Ridge facility and
directing DOE to seek a RCRA permit for the treatment, storage,
and disposal of hazardous waste. DOE officials told us that DOE
is not appealing the ruling and is presently working with EPA to
coordinate initial permitting procedures under RCRA for all DOE
atomic energy facilities, including SRP.

This chapter discusses the approach DOE and EPA have taken on
the issue of RCRA's application to DOE's atomic energy facilities,
and discusses the nature of coordination between SRP officials,
the EPA regional office, and South Carolina.
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RESOLUTION OF RCRA APPLICATION
IO DOE FACTLITTES

H(Hm and its ﬁﬁammpanyinq regulations establish a compre-

@ program ". . . to promote the protection of health and the
wnv1ronmunt . « « by . . . regulating the treatment, storage,

ion, and disposal of hazardous wastes which have ad-
ects on health and the environment." Under RCRA, EPA has
- authority to regulate hazardous waste practices or may

e this authority to a state through an authorization pro-
Until recently, DOE has claimed that its facilities

under the Atomic Energy Act are exempt from RCRA. EPA
ners disagreed with DOE's interpretation.

Until recently, DOE has maintained that section 1006 of RCRA
exempts all of its waste disposal activities at facilities per-
o T ;g e e rreslon e b bien Adeoend o Devzsvrovey Arid Famrrn TIOVIIR oty o ve onow o
b me“\j Wi L A wlnpae L [ O & ViR & W LA QW LnTLyYyy avh L L O INCINA LUV!::LdLJ'C.‘o

on 1006 of RCRA provides:

"Nothing in this Act shall be construed to apply to (or
authorize any State, interstate, or local authority to
regulate) any activity or substance which is subject to
. . . the Atomic Energy Act of 1954 (42 U.S.C. 2011...)
except to the extent that such application (or regula-
tion) is not inconsistent with the requirements of [the

Atomic Energy Act]."

In a memorandum dated November 14, 1980, to the EPA Associate
oC 2 DOE's Assistant General Counsel for the Environ-

that the application of EPA's hazardous waste man-

ulations to DOE's atomic energy activities would be

duplicati and inconsistent with the requirements of the Atomic

Energy Act and with DOE's responsibilities under the statute.

UOP s General Counsel again analyzed the RCRA question and re-

d to the Secretary of Energy in December 1983 that respon-

supporting this position, DOE defense production officials
sed concerns about access to waste stream data that EPA
ng and permitting procedures under RCRA normally require
could reveal top secret production information. Also, these
i old us that they were uncomfortable with the idea that
a state--which under RCRA can establish even more strin-
iirements than EPA--could halt operations at an atomic
¢ ility for lack of compliance. They also expressed
rern over the potential costs of RCRA requirements,

In lieu of direct compliance with EPA regulations, DOE's
Office of Environmental Health and Safety established in 1983 a
azardous waste management program for facilities operated under
Atomic Energy Act. According to DOE, this program, to the
nt practicable, was designed to follow EPA regulations, and to
technical comparability with EPA requirements.
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srnal memoranda show that BPA initially wavered in its
seek direct DOE c¢ompliance with RCRA regulations.

s, In an internal June 22, 1983, memorandum, EPA's Acting
General Counsel (1) affirmed the applicability of RCRA to nonradi-
oactive Atomic Energy Act-related wastes, (2) rejected the notion
that DOE could exercise blanket exemption from EPA regulation
under RCRA merely by establishing its own program, and (3) con-
cluded that the question of whether certain atomic energy activi-
ti are exempt from RCRA must be addressed on a case-by-~case

igs. Furthermore, an EPA official told us that DOE‘'s internal
hazardous waste program was less than adequate because it did not
allow independent oversight or public participation, and could
allow for exemptiong that were inconsistent with RCRA.

EPA/DOE memorandum of understanding

In November 1983 EPA and DOE officials formed a task force
with the objective of reaching an agreement on a working arrange-
ment that would satisfy DOE's security and access concerns and
also meet EPA's desire to ensure the proper handling and disposal
of hazardous wastes. As a result of the task force's efforts, the
Administrator of EPA and the Secretary of DOE signed a memorandum
of understanding on February 22, 1984, for the management of
hazardous and radioactive mixed wastes at DOE facilities operated
under the Atomic Energy Act. The agreement contains the following
provisions:

(1) DOE will comply with RCRA technical standards. However,
EPA and DOE can modify the standards by agreement when
necessary to ensure worker health and safety.

(2) EPA inspectors will be allowed to perform site inspec-
tions and will be granted access to pertinent hazardous
waste management information at DOE facilities.

{3) A Hazardous Waste Compliance Plan will be developed by
DOE and approved by EPA for each DOE atomic energy
facility., The state and the general public will be
afforded the opportunity to review and comment on each
plan.

(4) DOE agreed to implement a negotiated compliance schedule
once any facility is found deficient through the
inspection program. EPA is not afforded the opportunity
to "close down" DOE operations under the agreement.

Jourt affirms RCRA applicability
to Oak Ridge atomic energy plant

| On September 20, 1983, the Legal Environmental Assistance
Foundation, Inc., and the Natural Resources Defense Council, Inc.,
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iled a citizens' suit against the Secretary of Energy and DOE
king a court order and civil penalties under RCRA and the Clean
cer Act to redress claimed past and continuing violations of
hazardous waste generation, treatment, storage, and disposal
methods at DOE's Y-12 plant in Oak Ridge, Tennessee. The state of
Tennessee later intervened as plantiff to protect its interests in
the case. 1In the case, the plaintiffs claimed, in part, that RCRA
ﬁ1d in fact apply to DOE activities at its Oak Ridge atomic energy
facilities and that DOE had violated RCRA hazardous waste disposal
procedures at Oak Ridge.

On April 13, 1984, the U.S. District Court for the Eastern
District of Tennessee issued an opinion holding that RCRA applies
to the Oak Ridge facility and ordered DOE to file for a RCRA
permit for the facility with all deliberate speed.

DOE has decided not to appeal the opinion and is also assum-
ing that the reasoning in the opinion applies to all DOE atomic
energy facilities regarding hazardous wastes but excludes radioac-
tive wastes. DOE is proceeding with EPA to determine permitting
procedures, In addition, both DOE and EPA consider the February
1984 memorandum operative, especially as it pertains to security
access, EPA and DOE have agreed that the hazardous waste plans
called for in that agreement will be accomplished under the RCRA
permitting process.

At the conclusion of our review, EPA and DOE were meeting to
formalize their responsibilities under RCRA. The two agencies
were also meeting to define RCRA jurisdiction over mixed wastes.
EPA states that hazardous materials that are comingled with radio-
active materials that would normally be exempt from EPA
regqulations are also subject to RCRA oversight.

COORDINATION BETWEEN DOE, REGIONAL
EPA, AND STATE OFFICIALS

Until the 1976 passage of RCRA and the establishment of
federal regulations under that act beginning in 1980, existing
coordination among EPA, state, and SRP officials on hazardous
waste concerns was primarily done at the technical level. DOE and
EPA officials told us that following the passage of these regula-
tions, state agencies delegated the responsibility for their
enforcement, and DOE officials were uncertain about the degree of
oversight EPA could exercise over DOE facilities. Thus, individ-
nal states dealt in an ad hoc manner with DOE atomic energy
facilities.

Because EPA and DOE did not agree on how they would interact
on RCRA until February 1984, SRP Operations Office personnel ini-
tially coordinated with EPA regional and state officials in an
informal manner. After some initial concerns about the amount of
communication and coordination taking place, regional EPA, state,
and SRP officials agreed in December 1983 on a regulatory program
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for SRP hazardous wastes and the cleanup of the M-Area groundwater
problem, with the state playing the principal regulatory role.

EPA, through its Region IV office in Atlanta, has delegated

most of its enforcement and inspection authority under RCRA within

] Carolina to the state. EPA still, however, retains overview
ibility. Consequently, the state and EPA coordinate on SPR
nmental problems. The SRP Operations Office has also
>d EPA officials the opportunity to review and comment on its
nd programs. For example, in January 1983 EPA Region IV
ials reviewed the draft SRP Groundwater Quality Protection
and associated implementation plan and commented that it
nsive or detailed enough. DOE responded by issuing an

ANIC sport in September 1983. EPA officials plan to use the
final plan as a guide for monitoring future actions affecting
groundwater quality at SRP.

The DOE Savannah River Operations Office and the South
Carolina De partment of Health and Environmental Control are coor-
dinating effectively on hazardous waste matters. Part of DOE'Ss
current incentive for effective coordination can be traced to its
efforts in 1983 to restart the L-reactor, an SRP production
reactor that has been inactive since 1968 because of decreased
production demands. To restart the L-reactor, SRP needed the
state to waive certain permitting requirements. State officials
initially threatened to sue to prevent the startup, but in April
1983, the state announced an agreement with DOE to withdraw from
guch a suit in exchange for a federal commitment for major
environmental improvements at SRP.

An April 1983 memorandum of understanding between the Secre-
tary of Energy and South Carolina formalized that agreement and
clarified DOE's responsibility for managing solid and hazardous
waste at SRP. Among other things, the memorandum provided that:

(1) DOE will continue an expanded program of monitoring and
study of groundwater impacts of all operations at SRP;

(2) appropriate state agencies, in accordance with their
statutory responsibilities, will be involved in on-site
and off-site monitoring of groundwater impacts;

{3) DOE will take appropriate mitigative actions regarding
groundwater impacts both on-site and off-site; and

{4) a mutually agreed-upon compliance schedule will be
established.

Notwithstanding any other provisions of the agreement, DOE
agreed to comply with all applicable state and federal environ-
mental statutes and regulations relating to toxic and hazardous
wastes at SRP. Later, in July 1983, the Energy and
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L}

oment Appropriation Act of 1984 (Public Law No. 98-50)
ired DOE to adhere to the memorandum of ’

rtment of Health and Environmental Control, offi-

d concern over the availability of data from SRP and
While South Carolina officials conceded that the
rations Office provided them with requested

ssed doubt that they knew all of the documents
request. The officials were also worried that
>rdinate projects with the state during the planning
but rather waited until after project implementation to

provide notification.

Carolina officials also stated that there were some
b ns on their access to SRP to conduct inspections and
ain well samples. We were told that while the Operations

warranted, it preferred a 2-week notice in order to
appropriate security measures., According to state
5, the advance notification compromised their

indications are that coordination between the state
River Operations Office has improved. Several meet-
state, DOE, Du Pont, and other officials appear to

ntamination problems in the M-Area.

1 December 1983 workshop involving state, DOE, EPA, and

officials, it was agreed that South Carolina has the regu-

, , yv the M-Area groundwater contamination cleanup

DT O wch, the state will assess the regulatory approach

and work with DOR in defining specific requirements. It was also
acle that major projects will be submitted to the state for

ore implementation. Other coordination problems also

n resolved. DOE now requires only reasonable

, on-site sampling and inspections, and high-level

rances are being granted to some state inspectors to

easler access to SRP.

igning of the EPA/DOE memorandum of understanding

district court's decision, existing roles may have

. The EPA official on the interagency task force

re¢ probably will not be any major changes in exist-
5 between the state and SRP management because it

»od that the enforcement of RCRA hazardous

a state responsibility.
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dination between SRP and South Carolina officials has
‘1mwing (1) an April 1983 formal agreement between the
»f South Carolina and the Secretary of DOE and (2) the
1984 memorandum of understanding between EPA and DOE.
on, the reasoning of the April 1984 district court deci-
also provide guidance for other DOE atomic energy facil-
of July 1984, EPA and DOE were meeting to formalize

s of responsibility under RCRA and to define RCRA
jurisdiction over mixed wastes.

AGENCY COMMENTS

DOE and EPA formally commented that the report was an accur-
ate summary of the progress being made in managing hazardous
" at SRP. The South Carolina Department of Health and Envir-
m ntal Cmntr@l also commented that improvements were rapidly

of thv hazardous waste problem at SRP from the state's
: See appendixes I, II, and III for the complete text
EPA's and South Carolina's comments.

\ DOE commented that the draft report did not adeguately credit
\its Savannah River Operations Office for the strong initiative

‘it took in coordinating with South Carolina and toward instigating
lchanges in the SRP hazardous waste program. The South Carolina
department of Health and Environmental Control also stated that
draft report did not adequately describe the leadership of its
bffice in initiating changes at SRP. We believe that our report
recognizes the contributions of the state, DOE, and Du Pont to the
extent they are identifiable and measurable. In many cases, it
wac sible to clearly attribute which institution took the

3 not pos
lead and provided the impetus behind the steps taken to control
hazardous wastes at the plant.

‘ South Carolina officials also emphasized their concerns over
the 1mmen*1ty of the SRP situation from their perspective, and the
ﬂrdln on state resources that RCRA monitoring and enforcement
act1v1t1e$ at SRP will require. The state also commented that our
rwport did not discuss whether there were other unreported, unreg-
ulated hazardous waste problems at SRP, nor did it discuss the
states' role in regulating mixed wastes--wastes that contain both
radioactive and hazardous materials. Our review did not reveal
hazardous waste problems that were not already known by the

gtate., Furthermore, at the conclusion of our review, DOE and EPA
were conducting a series of meetings in the wake of the recent
federal district court decision to determine how DOE was going to
comply with the RCRA permitting process and other reporting proce-

dures. The two agencies were also discussing how to apply RCRA to
mixed wastes.

DOE, EPA, and the state also made several technical comments
that have been incorporated into the report.
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APPENDIX 1
) APPENIDIX T+

Department of Energy
Washington, D.C. 20585

JuL 17 1984

Mr. Dexter Peach

Director, Resources, Cormunity and
Economic Development Division

U.S. General Accounting Office

Washington, DC 20548

Dear Mr. Peach:

The Department of Energy (DOE) appreciates the opportunity to review and
comment on the General Accounting Office (GAQ) draft report entitled "DOE
Taking Steps to Control Hazardous Wastes at Its Savannah River Plant."”

In August 1977, the Savannah River Operations Office (SR) began cooperating
with the South Carolina Department of Health and Environmental Control
(SCDHEC) on solid and hazardous waste management at the Savannah River
Plant. SR took strong initiative in interacting with SCDHEC while
formulating its solid and hazardous waste management program. After -
formalizing the DOE position on the applicability of the Resource
Conservation and Recovery Act to its Atomic Energy Act facilities, SR
continued to provide information to and cooperate with SCDHEC on solid and
hazardous waste management matters. This aggressive program of cooperation
is not evident in the draft report.

With the above exception, the report is an accurate summary of the
significant progress being made at the Savannah River Plant in managing
hazardous substances and wastes.

The Department has been developing an aggressive waste management progran.
Implementation of this program within the full scope and schedule requires
supplemental funding in FY 1984. This supplemental funding has not yet been
received.

DOE hopes that these comments will be helpful to GAO in their preparation of
the final report.

Sincerely,
,;, </ // o ,7/0 /
,”/L42712;z§55§4;-_ﬁ/k/ZL@L

Martha Hesse Dolan

Assistant Secretary
Management and Administration
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APPENDIX 11 APPENDIX II

LRI
Fs h"h Y UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
B .y -
g \ 1/ 7 WASHINGTON, D.C, 20460

 ppontt

JU 2 4 st OFFICE OF

POLICY, PLANNING AND EVALUATION

Mr. J. Dexter peach

Director

Resources, Community and Economic
Deévelopment Division

U.5. General Accounting oOffice

Washington, D.C., 20548

Dear Mr. Peach:

On June 15, 1984, the General Accounting Office (GAO)
sent the Environmental Protection Agency (EPA) a draft report
for our review and comment, The report is entitled "DOE
Taking Steps To Control Hazardous Wastes At Its Savannah River
Plant." As required by Public Law 96-226, EPA has prepared this
response on the draft report for GAO's use when preparing the
final report. ‘

3 The report is informative and accurate with three exceptions
we would like to note for the record.

° on page 1, second paragraph; the seepage basins used
at the Savannah River Plant (SRP) were not state-of-
the-art, but were the least costly means of disposal
and were considered acceptable practice at the time,

° on page 9, second paragraph, where the report states that
"hazardous wastes are defined by the Resource Conservation
and Recovery Act (RCRA) to be nonradioactive substances
that may be harmful to man or may degrade the quality
of the groundwater." While this statement is correct
with respect to one class of radioactive materials, it
is not correct to assert that all radicactive materials
are exempted. The report is correct when it states
on page 33, fourth paragraph, that section 1004 of
RCRA expressly exempts from the definition of hazardous
wastes, radicactive or source material as defined in

1 the Atomic Energy Act of 1954, However, the report
| should also state that other radiocactive materials,
i such as natural radionuclides and those produced in
! an accelerator (NARM materials) and material which
‘ would be exempt, but for mixing with other wastes
subject to RCRA, are subject to RCRA authority.
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APPENDIX 11 APPENDIX IT,

® on page 8, third paragraph, the last sentence should be
corrected to read that on May 19, 1980, 40 CFR 261 Subpart D,
Lists of Hazardous Wastes, identified 1, 1, 1, TCE as a
hazardous waste (U226).

We appreciate the opportunity to comment on the draft
report, and hope that GAO will find these comments useful.

Sincerely yours,
. '/
e
" R
C,//‘ Milton Russell

Assistant Administrator

for Policy, Planning and Evaluation

Note: Page numbers changed to accurately reflect the final report.
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South Carolina Department of Health
and Environmental Control

Board
Moses H. Clarkson, Jr., Chairman
Leonard W. Dougilas, M.D)., Vice-Chairman
Barbaxa P. Nuessie, Secretary
Gerald A. Kaynard
Oren L. Brady, Jr.
James A, Spruill, Jr.
William H. Hester, M.D.

2600 Bull Stret
Columbia, 5.C. 29201

Commbioner
Robert 8. Jackson, M.D.

July 13, 1984

Mr. J. Dexter Peach, Director
Resources, Community, and

Economic Development Division
d States General Accounting Office
shington, D. C. 20548

Unit
Wa

Re: DOE Taking Steps to Control
Hazardous Wastes at its
Savannah River Plant Draft

Dear Mr. Peach:

We have reviewed the referenced draft and appreciate the oppor-
tunity for input.

We disagree somewhat with the tone of the draft in that it does
not reflect the comments we provided in interviews regarding the State role.
We feel that we have provided substantial impetus (e.g., March 1982 letter)
to initiate the much-needed changes and lmprovements being made; yet, the
draft gives the impression that DOE and DuPont have independently undertaken
these tasks voluntarily. In addition, the draft does not place into State
perspective the scope of the hazardous-wastes problem at SRP and the drain
that has been placed on the State as a result of our recently being dele-
gated authority to regulate hazardous wastes at SRP.

\

We agree that improvements are rapidly being made; however,
the draft should clearly explain the immensity of the situation from the
State's perspective. Also, there is no discussion as to whether there are
other unregulated hazardous waste activities at SRP which have not been re-
ported to EPA or to the State; and there is no mention of the State role in
regulating mixed wastes, as the State was not party to the February 1984 EPA/
DOE Memorandum of Understanding.

We have the following technical comments and suggested changes.

{ 1. First Page. We disagree with the definition

i of seepage basins. Seepage basins are impoundments, either natural or manmade,
intended for disposing liquids into the subsurface by percolation through its

\ bottom and sides. They are not necessarily large.

| 2. Page ii We consider the term "Tuscaloosa"
[ to be inappropriate. It should be placed in quotation marks to indicate that
! it 18 a colloquial expression.
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L3

Mr. Peach.

Re: DOE Taking Steps to Control Hazardous Wastes Page 2.
- [P IV JPPITUL W . I SR . % [ TN v
dl. Ak D2EVAlllall RDAVELD lallt Py ay- g™

3. Page ii . South Carolina is also "working on
establishing.....standards for many hazardous wastes including the solvents.”
Draft ground watef¥ standards are out for public comment and should go to the
General Assembly in January 1985. The proposed standards would not allow syn~—
thetic organic compounds in ground water in concentrations which would interfere

with use, actual or intended, as determined by the Department.

4. Pageii. As previously stated, we disagree that
"DuPont initiated efforts in 1982.7

5. Page ii. Recommend the term "public drinking
water" be changed to "drinking water" to avoid the confusion regarding the regu-
latory difference between "public" (L.e., community) and "private or domestic"
{i.e.,, single-family).

6. Page 3. The poor definition of seepage basin
is repeated and it is stated that "They can be lined or unlined--meaning the bot-
toms may be sealed to prevent liquids from seeping into the soil." This 1is con-
tradictory in concept and the necessary changes are evident.

7. Page 1. The definition of ground water (note 1)
is antiquated. As a minimum, the term "underground riverg" chould be deleted to

help avoid perpetuating this common misconception.
8. Page 3. The discussion of the "Tuscaloosa Group

Formation" is but one opinion. Because there are other more recent stratigraphic
nomenclature schemes, this sentence is not necessary. (See Comment 2, above.)

9. Page 4. This figure is terribly inaccurate and
should be deleted.
10. Page ll. See Comment 3, above.

17 TV wmmemmmmornd Aol ord e wo o - O Y
Ay we lcoommend delellng reierence Lo une

11. Page
ted in Comment 8, above.

"Ellenton Clay" for the reasons sta

12. Page 15 The air stripper is now planned to han-
dle 330 gallons-per-minute, rather than 400 gallons-per-minute.

13. Page 19 Same as Comment 4, above.

14, Page 29 We have received a copy of an EPA let~-
ter, dated June 27, 1984, from Charles R. Jeter to M. J. Sires, III, which indi-

cates that the statement, '"...both DOE and EPA consider the February 1984 memo-
i ol e mve o b wem FY e wet moaracoarily +tha caca
A TR L LA LA lJPDLﬂLJ.V(n e w¥ AW b RASC L WD WA Al LAIC WOl

R. Lewis Shaw, P.E.
RLS/IMF/IAT Deputy Cormissioner
cc:  Grover Smithwick, DOE Environmental Quality Control
Charles R. Jeter, EPA

Note: Page numbers were changed to accurately reflect the final report.
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