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PREFACE
TO
THE DEPARTMENT OF ENERGY
'FERMI NATIONAL ACCELERATOR LABORATORY
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

il

This report contains the preliminary findings based on the first phase of an Environmental Survey at
the U.S. Department of Energy (DOE) Fermi National Accelerator Laboratory (Fermilab), located at
Batavia, Illinois. The Survey is being conducted by DOE's Office of Environment, Safety and Health.

The Survey is a portion of the larger, comprehensive DOE Environmental Survey encompassing'"all

major cperating facilities of DOE. The DOE Environmental Survey is one of a series of inttiatives

announced on September 18, 1985, by Secretary of Energy, John S. Herrington, to strengthen the

environmental, safety, and health programs ‘and activities within DOE. The purpose of the

Environmental Survey is to identify, via a “no-fault” baseline Survey of all the Depar‘cment s majép
operating facilities, environmental problems and areas of envnronmemaf :risk. 'T‘he" tdentlfned

problem areas wsll be prioritized on a Department-wide basis in order of nmportance in. 1’989

The preliminary findings are subject to modification based on commenfs from the Chicago

Operations Office concerning their technical accuracy. The modjfled‘v'fmdmgs will be incorporated

into the Enwronmental Survey Summary Report. ‘

October 1988
Washington, D.C.
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EXECUTIVE SUMMARY

Introduction

This reportlpresents the preliminary findings from the first phase of the Environmental Surveyof the

U.S. Department of Energy (DOE) Fermi National Accelerator Laboratory (Fermilab), conducted

September 14 through 25, 1987. | . ‘

-
N
A
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The Survey is being conducted by an interdisciplinary team of enwronmental specralléts, Ied and

managed by the Office of Enwronment Safety and Health's Offlce of* Env:ronmemal Audlﬁ'
~ Individual participants for the Survey team are being suppl|ed by a prwate contractor “’he objectrve
of the Survey is to |dentrfy environmental problems and areas of erwrronmentaf rrsk assocrated with
Fermilab. The Survey covers all environmental media and -aII afeas of. enwronmental regulation. Itis
being performed in accordance with the DOE Envaronmental Survey Manual This phase of the

Survey mvolves the review of existing S|te énwronmental data,~observat|ons of the operations

)
4

performed at Fermllab and interviews W|th slte pﬁrsonnei

’ . . "o
N V- e
0, b s

Site Description i

Ferrm!ab Is 2 hrghnenergy ohysms-reséarch facility located on 27.5 ka (10.6 mi2) of Federally owned
property m D.uPage and Kaﬁetountles 48 km (30 mi) west of the center of Chrcago Illinois. Since its
.‘mceptlon in 19‘67 the: facmty has been operated for the DOE by Universities Research Association, -
Ihcorporated a‘ebnsortium of 56 research-oriented universities. Fermilab houses a series of particle
accelerators, including the world’s most powerful, used to generate high-intensity proton beams
that yc‘a'n be extracted and made available for experimental use. These experiments are designed to
study fundamental subatomic particles, their properties and interactions, to gain a firmer
understanding of the basic constituents of the physical universe, With the aid of computers and
advanced electronlcs, Fermilab has been able to duplicate conditions one ten-billionth of one
trillionth of a second after the universe was born. By studying tiny fragments of primordJial-like
matter, it becomes possible to explain processes by which such matter came to its present condition.
Fermilab has about 2,200 full-time employees, incljuding mare than 400 scientists and engineers. In
addition, there have also been as many as 3,000 visiting experimenters doing on-site research on a
part-time or short-term basis. '

- 4
Representatives of Fermilab, DOE Chicago Operations Office, and the Survey team met with three

representatives of state and local agencies on June 30, 1987, at Fermilab to discuss their concerns.




The questions from the attendees were general in nature, and no major issues, environmental or

otherwise, were raised.

Summary of Findings
The major preliminary findings of the Environmental Survey of Fermilab are as follows:

® Three areas on-site have recelved hazardous substances and may be potentlal sources ‘of

soll and/or groundwater contamination. The fuII nature and extent of contammatron Qre

,! ".‘ ‘e

not known.

® Soil radioactivation has occurred and continues to occur in selec’cad areas as a reéult of
fixed-target experiments.  The nature and extenf of the~ acceierator«produced
radionuclide contamination and migration below the underdrain systems ‘have not been

fully characternzed

® |nadequacies in the present groundwmer'momtornhg system may result Ir lack of early
detection of potentrar grou ndwater contamlnatlon

Overall Conclusions*:

cAg
'-"ihﬁ'."‘
o M

The Survey {‘ound ho envrrenmental problems at Fermilab that represent an immediate threat to
.’human Itfe The pr‘e’lﬂ'nmary findings identified at Fermilab by the Survey team do indicate that
there are a few ‘ateas of actual or potential soil contamination. However, the site does not appear to
have the problems resulting from past practices that are associated with many other DOE facilities.

The site has no known areas of groundwater contamination,

The environmental problems described in this repo‘rt vary in terms of their magnitude and risk. A
complete understanding of the significance of some of the environmental problems identified
requires a level of study and characterization that is beyond the scope of the Survey. Actions

currently under way or planned at the site will contribute toward meeting this requirement.

Transmittal and Follow-up of Flndinqs

The preliminary finding* of the Environmental Survey of Fermilab were shared with the Chicago
Operations Office and the site contractor at the Survey closeout briefing held September 25, 1987,
By COctober 29, 1987, the Chicago Op..rations Officye had developed a draft action plan te address the

ES-2
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Survey preliminary findings. A final action plan addressing all the Survey findings cited herein will be |
‘prepared by the Chicago Operatiors Office within 45 days of recelving this Preliminary Report.
Those problems that Involve extended studies and multi-year budget commitments will be the

- subject of the Environmental Survey Summary Report and the DOE-wide prioritization.

Within the ‘Office of the Assistant Secretary for Environment, Safety and Health, the Ofﬂce of
Environmental Guidance and Compliance has immediate responsibility for monitoring
environmental compliance and the status of the Fermilab Survey findings. The Ofﬂce of
Environmental Audit will continue to assess the environmental problems through a program of
systematic environmental audits that will be initiated toward the conclusiOn o‘r the DGE

Environmental Survey in 1989,

ES-3
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1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings made during the Environmental
Survey, September 14 through 25, 1987, at the U.S. Department of Energy’s (DOE) Fermi National
Accelerator Laboratory (Fermilab) in Batavia, lllinois. Fermilab is operated for DOE by Universities
Research Association, Inc. As a Preliminary Report, the contents are subject to revision. Revisions to
the pre'limlinary findings based on Chicagu Operations Office technical review will be incorporated

)

into the Environmental Survey. Summary Report.

| i
The Fermilab Survey is part of the larger, comprehensive DOE Envlronmental Suwey e?fort
announced by Secretary JohnS.Herrington on September 18,1985, ~The purpOse of the
Environmental Survey is to identify, via a “no fault” baseline Survey of all th'._,‘[‘epartment s‘major
operating facilities, exlsting environmental problems and areas of ehwronmentdl rlsk The identified
problem areas will be prioritized in 1989 on a Departmgnt wnde basos In order of lmportance The
prioritization will enable DOE to more effectively address enwronmenta} problems and allocate the

resources necessary to correct these problerﬁs

equse the Suwey is “no fault” and is not an
“audit,” it is not designed to identify specﬁucf‘{Solated mmd‘ents of noncompliance or to analyze

environmental management p,ractnces such, mctdents and/or management practices are, however,

used in the Survey asa means of1dent|fylng exmtrng and potential envnronmental problems and risk.

The Fermulab Erwtronrmental Sur\fey is being conducted by an interdisciplinary team of
envnronmen'r.al specnahstsJ‘ieaded and managed by the Office of Environment, Safety and Health's

lrcnrﬁe‘mal Audit. A complete list of Survey partlmpants and their affiliations is
mctuded in AppehdnxA

The ‘ervey team focused on all environmental media, using Federal, state, and local environmental
statutes and regulations, accepted industry practices, and professional judgment to make the
preliminary findings included in this report. The team carried out ts activities in accordance with the
guidance and protocols in the DOE Environmental Survey Manual. Substantial use of existing .
information and of interviews with knowledgeable field office and site-contractor personnel
accounted for a large part of the on-site ‘effort. A summary of the site-specific Survey activities is
presented in Appendix B, and the Survey Plan is presented in Appendix C.

The preliminary Survey findings are presented in Chapters3 and 4 in the form of existing and
potential environmental problems. Chapter3 includes those findings that pertain to a specific
environmental medium (e.g., air or soil), while Chapter 4 includes those that are non-media specific

(e.g., waste management, radiation, and quality assurance). Because the findings vary greatly in

11



ferms of ‘magnitude, risk, and characterization, and consequently require’ different levels of
management attention and response, they are further divided into four categories within each of
the sections in Chapters 3 and 4. '

The criteria for placing a finding into one or more of the four categories are as follows:

Category | includes only those find‘mgs‘which, based upon the ihforfnatlon available to the Team
"Leader, involve an immediate threat to human life. Findings of this type shall be immedla'fely
conveyed to the responsible Environmental Safety and Health personnel at the scene or m contrqt of
the facility or location lir question for action. Category | findings are those envlrpnr‘nehtal prob]ems
where the potential risk is highest, the confldence in the flndmg, based on". the mformatldﬂ
avallable, is the strongest, and the appropriate response to the ﬂnding is the mc>st restrrqtive lri ‘terms

o e .
BN o “ . N

of alternatives, . | N A

e Multiple or continuing exceedances,,pas, or presént of a, health based envnronmental
standard where thme is lmmediate petentlai far human population exposure, or a

one- -time exreedance where residua} |mpacts pose an immediate potential for human

R .: \
Y

.. "F,wdehce thata health based environmental standard may be exceeded, as discussed in
the arecedthg sltuatlon within the tlmeframe of the DOE-wide Survey

"X' n
e

"",. Evidence that the likelihood is high for an unplanned release due to, for example, the
condition or design of pollution abatement or monitoring equipment or other

management practices.

¢ Noncompliance with significant regulatory procedures, i.e., those substantive technical
regulatory procedures designed to directly or indirectly minimize or prevent risks, such as

inadequate monitoring or failure to obtain required permits.

Category Il findings include those environmental problems where the risk is high but the definition
of risk is broader than in Category |. The information available to the Team Leader is adequate to
identify the problem but may be insufficient to fully characterize it. Finally, in this category, more
discretion is available to the Operations Cffices and Program Offices as to the appropriate response;

however, the need for that response is such that management should not wait for the completion of

1-2
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the entire DOE-wide Survey to respond. Unlike Category | findings, a sufficient, near-term response
by the Operations Office may include further characterization prior to any action taken to rectify the

situation.

,Category Il findings encompass one or bott, of the following criteria:

® The existence of pollutants or hazardous materials in the air, water, groundwater, or soil

resulting from DOE operations that pose or may pose a hazard to human health or}ﬁﬂ'ihe

environment.

it
EA

the corresponding timeframes for response, are ,,,‘he éreatest Environmental problems included
within this category will typlcaHy require Iengthy mvestlgatnon and remedlatlon phases, as well as

raulti- year budget commv_rnents These probtems will be mcluded in the LDE-wide prioritization

In general the, %evels of po‘Tlutants or maternals that constitute a hazard or potential for hazard are

‘_those that eXceea ‘soine Federal, state, or local regulatlons for release of, contamination by, or

exposure to such‘poilutants or materials. However in some cases, the Survey may determine that the
presénce of some nonregulated material is in a concentration that presents a concern for local
popdlations or the environment that is sufficient to be included as an environmental problem.

'Likewise, the presence of regulated materials in concentrations, even though below those

~established by regulatory authorities, that nevertheless present a potential for hazard or concern

may be classified as an environmental problem. In general, however, conditions that meet
regulatory or other requirements, where such exist, should not present a potential hazard and will

not be identified as an environmental problem.

Conditions that pose or may pose a hazard are generally those which are violation; of regulations or
requirements (e.g., improper storage of hazardous chemicals in unsafe tanks). Such conditions
present a potential hazardous threat to human health and the environment and should be identified
as an environmental problem. Additionally, potentially hazardous conditions are those where the

likelihood of the occurrence of release is high.

1-3



The definltion of the term environmental problem is broad and flexible to allow for the wide
‘differences amung the DOE sites and operations. Therefore, a good deal of profess:onal judgment

.must be applied to the identification of environmental problems.

Category IV findings include instances of administrative noncompliance and management practices

that are indirectly related to environmental risk, but are not appropriate for inclusion in
Categories I-lll. Such findings can be based upon any level of information available to the Team
Leader, including direct obsarvations by the tearn members. Findings in this category are generally
expected to lend themselves to relatively simple, straightforward resolution; w;thout furthef
evaluation or analysis. These findings, although not part of the DOE- wrde prlorltIZatmn effort with*
be passed along to the Operations Offices and appropriate Program Offlce fc approprrate action.

\ . ‘. ‘.v‘.
el
-,

Based on the professional Judgment of the Team Leader, the fmdmgs wu'thm ca\eoorles are arranged

in order of relative significance. Comparing the r‘elatl\)e srgmf’cance pf one finding .to another,

either between categorles within a sectlon or wrthm categorr.es between sections, is neither

?‘- 'ng ofjﬂndmgs in order of significance within this
report is only the first step ina multl -step lteratlve process to prioritize DOE's problems

S th
. ,_‘:,o . _, o

The next phase of thef'Survey proéess lS samplmg and analysis (S&A), Tha résults generated by the

g .sssst the Survey team in further detining the exlstence of environmental
problems and r|sks» |dent1fléd durlng the Survey. However, based on the on-site Fermilab Survey, no
.‘Sgrvey related sampllrrg needs were identified,

It ilsuelear that the findings and observations in this report are highly varied in terms of magnitude,
risk, A‘arwd characterization. Consequently, the priority, magnitude, and timeliness of near-term
. responses require careful planning to ensure appropriate and affective application. The information
in this Preliminary Report, albeit preliminary, will assist the Chicago Operations Office in the

planning of these near-term responses.

- The Chicago Operations Office submitted a draft action plan dated October 29, 1987, in response to
the preli‘minary findings presented at the conclusion of the on-site Survey activities and summarized
in the Fermilab Survey Status Report dated October 23, 187. The draft action plan for addressing
findings from the Fermilab Survey has been reviewed by the Office of Environmental Guidance and
Compliance (OEG), which has immediate responsibility for monitoring the status and overseeing the

adequacy of corrective actions taken by the Operations Office in response to the Survey findings.

1-4

e



As required in the December 2, 1987, memorandum from the Assistant Secretary for Environment,

Safety and Health to the Operations Office Managers entitled, Follow-up of Environmental Survey

Findings, the Chicago Operations Office will prepare and submit a final action plan to the Deputy
Assistant Secretary (DAS) for Environment within 45 days of receiving this Preliminary Report. The
final action plan for the Fermilab Survey will address all of the preliminary findings cited herein and

incorporate OEG's comments on the draft action plan.




2.0 GENERAL SITE INFORMATION

2.1 Site Setting

Fermilab is located on a 27.5km2 (10.6 mi2) tract of level land 48 krn"230 miles) west of the center of
Chicago’s westward movement for additional living space. There are three communmes within 3km
(2 miles) of the laboratory boundarles Batavia (populatlon 13 SSO) Warrenvnlle (population 9,400),
and West Chicago (population 13,110). More than 7. 7 mllllon people ﬁve within an'80-km (50-mile)
radius of Fermilab, with the densest population of 5,5. m|l|ron peopte living in the ENE to ESE sector.
Refer to Figure 2-1 for more detailed populat|on dl;’trr’bux1on information. Fermilab has
approxlmately ,200 full-time employees, mcludmg more than 400 scientists and engineers. There

are also as many as 3,000 visiting experrment’ersdomg-onvsne research part-time at Fermilab.

-
. v
e .
‘. ,

The site is roughly in the form of a square 5 km (3 mrles) on each snde (Refer to Figure 2-2). The land
is flat, with the highest point, elevatlon~244 me‘cers (800 feet) near the western edge and the lowest
point, elevation 218 meters (715 feet~) at fhe southeast corner (Hollmgswor‘ch 1971). The climate is
variable, ranging from low Lerﬂperatures of -28°C (~=19°F) in winter to highs of 36°C (97°F) i
mid-summer. The monthly average relatlve humldlty reading is 74 percent, with a range of
26-100 percent. The, average annual “rainfall is approximately 80 ¢m (31 inches) with monthly
averages ranging me 0. 25 ), (0 fmch) in February to over 18 ¢cm (7 inches) in June. Winds tend to
blow from the soufthwest but of occasion will come from any direction.
Some of thefarmland wlthln Fermilab's borders is leased to licensees for agricultural use, principally,
the grovwng df.corn, ‘Also Fermilab has undertaken one of largest prairie restoration efforts in the
country, .éta,rhng within the main acceleration ring in 1972 and extendmg outside the ring in
‘}984 1986 Controlled burning has aided in the growth of several endangered species of plants,
"sorne.of which were introduced from other prairie environments, and others which, though always
prese'nf“on-site,'could not compete well until restoration improved their living conditions
(Baker, 1987). |

2.2 Overview of Major Site Operations

Fermilab consists of a series of particle accelerators designed to produce high-energy protons for use
in research exploring the basic structure of all matter. Unlike most DOE facilities, the end result of

this effort does not yield a product, nor does it produce power for transmission off-site. Instead, the

2-1



Source: Baker, 1987,

POPULATION DISTRIBUTION - 1980
FERMILAB - BATAVIA, IL
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experiments are designed to study elementary sub-atomlc particles, thelr properties and
interactions, In order to have a better understanding of the basic¢ constituents of the physical
universe,

Particle studies begin with the Cockroft-Walton generator, Electrons are added to hydrogen atoms
in an lon source contained inside the generator. The resulting ions, which are protons with two
attached electrons, emerge from the high-voltage accelerator with an energy of 750 thousand

s

electron volts ( 750 KeV), |

Because ions (and, at a later stage, protons) ha’e electric charge, they can;: be domrol!ed‘by
surrounding them with a magnetic field. The magnetic field is appropriately.altered electromcally fo'
keep the particles on the desired path as they travel at nearly the speed cf llght Thns ‘Brinciple
continues throughout: the accelerators and the experimental systems The |ons enter the Linear
Accelerator (LINAC), approximately 150 meters (500 feetj Iong,.whererthey qre accelerated to an
energy of 200 million electron volts (200 MeV). The: LINAﬁ contains Zgﬂ,mpper electrodes between
which oscnllatlng electric fields are |nduced a;nd tum:g1 in suah a Way as to generate the electrical

equivalent of asurfwave. The ions are acce‘rera’ced as they rldé thrs electrical wave.

‘. o
,'.\ 0w “:u
[ G

v

Next, they are m;ected mt‘cxothe booster accelerator a circular machme located in a tunnel 6 meters

(20 feet) below the grraUnd lt is a raprd cyclmg synchrotron, approximately 150 meters (500 feet) in

Yol Yoot

diameter, wh ch.goes “chrough Vcs adce'eratmg cycle 15 times per second. The ions are stripped of
thelr electrqns,,legvmg pro‘tons which are increased in energy to 8 billion electron volts (8 GeV) in the
5 booster It normaﬂy dycles 13 times in rapid succession, loading 13 pulses into the main accelerator
‘for‘ further accete‘ratlon

The 'brotons are injected from the booster into the main accelerator, a synchrotron 2,000 meters
(6,562 feet) in diameter, about 6.3 km (3.9 miles) in circumference. The main accelerator tunnel has
two rings of magnets. The upper ring contains 1,000 conventional copper-coiled, water-cooled

magnets; the lower ring, 1,000 superconducting helium-cooled magnets.

The accelerator can be operated either as a collider, or used to provide a single proton beam for
fixed-target experiments. In both cases, the greater part of acceleration takes place in the
~superconducting ring because superconducting technology requires far less electrical power. In the
collider mode of operations extremely high energies are produced because of an additive effect
from the collisions. When collisions occur between two beams of particles traveling in opposite
directions, the center-of-mass energy of the collisions is the sum of the energy of the two colliding
beams. One-trillion-electron-volt protons colliding with 1-trillion-electron-volt antiprotons produce
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collisions of 2 trillion electron volts (2 TeV) at thelr center. By comparison, a beam of 1-trillion-volt
protons colliding with a fixed target ylelds a collision of 43 billion electron volts (43 GeV).

Fermilab's collisions require a beam of protons and a beam of antiprotons, circulating in opposite
directions in the main accelerator, colliding at designated points in experimental apparatus, which
intersects the beam path. To produce antiprotons, once every 2 seconds a batch of 2x 1012 protons is
accelerated to 120 GeV in the main ring, extracted and transported to the antiproton source target
station, and tocused on a production target, The resulting antiprotons are collected and
stochastically conled in a debuncher ring, then transferred to the accumulator rlng where several
thousand bursts are merged into a single beam, cooled further, and accumulated" (Stochés’tlc
cooling is a technique used o create a more densely packed antlproton beem Tlﬁls ls—the crucial’
ingredient of an antiproton scurce, since each burst of 2 x 1012 120 Gev protons produdes onty
6x 107 usable antlprotons. Since 2x 101! antiprotons are needed to achleve the deslred luminosity,
more than 3,000 bursts of antiprotons must be collec‘;ed and qoo.led. (Lurplnomty refers to the

s ot

characteristics of the beam which produce mteractloh) ‘i.,:,‘.'..“
S ""f s
o

The cooling systems are designed to mcr‘ease l’he anUprotOn density while accumulating many

antiprotons per hour. In four, hours it is possnble td collect the needed antiprotons and to increase
their density to achieve the-deswed Iummosny i the accelerator. Three bunches of antlprotons are
injected into the um;er rlng of the accelerator at 8billion electron volts (8 GeV), accelerated to
150 b|ll|on electton voLts.(l SO GeV) then passed down to the lower ring of magnets. Three bunches
of protons, J;rave;llng i the opposne direction, have been previously injected, accelerated, and
. stored ln the’ eame FiRg,

l’ ‘s
*

B

v

Th'e"'s‘i.x bunches--equally spaced around the ring--are accelerated to as high as 1 trillion electron volts
(1 Té\/l. At the appropriate time, the collision mechanism Is activated and the colliding beam
experiments can began. A “detector device" is required to observe the proton-antiproton collisions
and to interpret the interactions. The experimental group that designed, built, and now uses the
detector has more than 200 physicists from ten U.S, universities, three national laboratories, two
ltalian institutions, and three Japanese universities. This collision detector is located on the northern

side of the main accelerator ring across from the Industrial Area.

Since many experiments study particles other than protons, the proton beam must be converted into
other types of particle beams. This is done by steering the protons onto stationary (fixed) targets. As
the 800 GeV protons interact with the target, many types of particles with a variety of energies are

produced. By using special magnets, all unwanted particles are bent away from the beamline. Thus,
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only the desired particles can reach the detectors that are located downstream in underground or
enclosed areas. ‘

Once the proton beam has been accelerated, it is extracted from the ring. The single proton beam s

split Into three separate proton beams and steered to three experimental areas: (1) the proton area

(2) the neutrino area anc (3) the meson area. Each beam can be split again, providing proton beams
for ten or more experiments simultaneously. The experimental areas’ beamlines are operated from a
centrally located operations center. These three fixed-target experimental areas are located on"‘&h‘e
northern side of the ring. For the purpose of orienting directions at Fermilab, the beamhne a4fmg
which these areas have been located has been termed "Project North" to dlstlnguish it ‘ffqm trué or
magnetic north. "Project North" Is roughly aligned in the northeast directlon N

'U'u
‘: N

There are four major support facllities at Fermilab. The first Is the |ndustr|a| Area (also referred to as
the “magnet facility") located just off the northern sidq of the :mg, écross Road D from tne collider
detector facility (see Figure 2-3), Operations In thi% group Of bulldmgs, mclude parts cleaning and
degreasing, magnet assembly and testlnq, ant} debgn’qiqg of“magmets that are radioactive and have

failed during operation of the dcce!erator

o “ ' '“'{.
Another major support fac;loty |sthe 16- story central laboratory and office bwldmg, Robert Rathbun
Wilson Hall, This btnlcfmg houseé cfﬂtes and laboratories used by most of Fermilab's permanent
staff and bymanyy|5|t}ng"r’eseancber‘s Administrative offices, a library, numerous small laboratories,
computer ﬁaclllttqs, a cafefema ‘medical offices, conference rooms, and public information facilities
. are afl located m Wil Hall,

l ﬁ

A 't'h'i‘n‘d important support facility is the Central Utilities Building (CUB) southwest of Wilson Hall.
Steant is generated using natural gas as the primary fuel, with diesel fuel as a back-up source. The
building houses two, large, ion-exchange systems for removing radioisotopes from cooling water

and also contains chlorination facilities for treating potable waters prior to distribution.

The fourth major suppbrt facility consists of the former Vlllag‘e of Weston, which was acquired for
use as housing and research space for a number of permanent and temporary scientific personnel.
The complex contains a machine shop, development laboratories, photoprocessing facilities, and
printed circuit-board manufacturing facilities, It also incorporates a group of former farmhouses,
which have been moved and re-erected across Batavia Road from the village to servé as temporary
housing for outside researchers and their families while working at Fermilab. The village was
formerly served by its own sewage treatment facility but has recently been tied in to the neighboring
community of Warrenville, |
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A few other outlying operational sites'exist In former farmhouses on-site. There Is also a herd of
American bison (buffaloes) pastured In an area Just east of the Industrial Area (magnet facility), The
herd is part of Fermilab's effort to preserve the land In an environmentally safe manner and to
demonstrate that sclence and nature can coexist effectively. ".h

2.3  State/Federal Concarns | A

During the pre-Survey visit to the site, a meeting was held on.June 30 1987, at Wilson Hall with
representatives of DOE's Batavia Area Office, Chltago Qperatlohs Office, Fermilab staff, and
representatives from the Illinols State Water Survey and tha C1ty.bf Warrenville. DOE's invitation to
participate in this meeting was also extended’ to USEPA R‘QQIOHV lllinois EPA, and the Cities of
Batavia and Aurora, but these groups did not send rgpresentatives

. [l
|¢'

R ]

[N '.
.l

The purpose of this mee\‘mg was to, explam the purpose and scope of the Survey to the different
express their concerns about Fermll;E so that fhese concerns ¢could be reviewed during the Survey.
The representatives did not ldem‘,lfy any existing environmental prublems or raise any major
~environmental conceins about Fernﬁuab, However, representatives of the City did express a general
concern over future groundwater qualsty In the area and changes in surface runoff patterns as a
result of bulldlng add devel;ﬁpmer)t

2-8
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3.0 MEDIA-SPECIFIC 3URVEY FINDINGS AND OBSERVATIONS

The sections In this chapter pertain to existing or potentlal environmental problems In the alr, soll,
water, and groundwater medla. Each section is medla specific and Includes a summary of the
svallable background environmental Information, a description of the pdllution sources and
controls, a review of the environmental monitoring program, and a cat~gorization and explanation

of the environmental problems found by the Survey team related to each medium.

31 Alr
311  Background Environmental Information o ol K

Alr quality standards in Illinols are Identical to National $ andards.‘ These ar‘a shown In Table 3-1.
DuPage and Kane countles, in which Fermilab is Ioca;ced are. part orf the metropolltan Chicago
Interstate Air Quallty Control Region (AQCR), whlc‘n lnctudes two Ihdlaha countles to the east of
Chicago and nine Illinols counties surroundlnq Chlr}agpg The nlnedlllnols countles include DuPage
and Kane countles, The AQCR has a number of nphattainmenf areas with respect to total suspended
particulates (TSP) and oone. However the portlom of the AQCR, In which Fermilab is Incated, are
designated attamment araas fér TSPs Most ovf the TSP nonattainment areas are in the heavily
populated eastern co,unties .In DuPérge*County, the majority of the townships have a nonattainment
status. Kane’cwnty (the westernm‘ost county in the AQCR) has only two townships (Aurora and
Elgln) that are ct*asmfled "ctoes not meet secondary standards.” With respect to ozone, both Kane

‘ancl DuPage t‘.‘cunties have a nonattainment status. However, air quality statewlde isimproving. The

Itlmms Annual ‘ndr Quality Report (IEPA, 1987) states that “the number of sites (In Illinois) recording
one.'o‘r more days with ozone above 0.12 parts per milllon (ppm) (the primary and secondary
stand’aﬂrd) decreased from'12 in 1985 to 5in 1986." There were no sites in the AQCR recording more
than one day above 0.12 ppm. Neither of the sites in DuPage and Kane counties recorded any days
above 0.12 ppm (during 1986).

The AQCR is a designated attainment area with respect to sulfur dioxide (SO,), nitrogen oxides
(NO,), lead (Pb), and carbon monoxide (CO). The attainment status for CO was achieved at the end
of 1986.

Fermilab is not required to operate a meteorological tower, If a need exists (such as determining the
direction of an accidental release, or calculating the dispersion of stack effluents to the property
lines), Fermilab uses information on wind speed and direction obtained from O'Hare Airport (located
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TABLE 3-1

SUMMARY OF NATIONAL AND ILLINOIS AMBIENT AIR QUALITY STANDARDS(a)
FERMILAB - BATAVIA, ILLINOIS

Pollutant

Time of Average

Primary Standard
(At 25°C and
760 mm of Hg)

000040 sl

Secondary Standard

Particulate Matter Annual geometric mean | 75 ug/m3 60 ug/m3
(TSP) 24 hour 260 ug/m3 150 ug/m3 o 0
Annual arithmetic mean | 0.03 ppm ( 80 ug/m3) [Nomer i Sty
rogy loxide 24 hour 0.14 ppm (365 ug/m?) [Nones P
2 3 hour None La)os ppm ! SQO ug/m37
Carbon Monomde 8 hour 9 ppm (10 mg/m3) - Same as primary'
(CO) 1 hour 35 ppm 40 mg}m3 4 Same as primary

Photo-Chemical
Oxidants (O3)

1 hour/day - Federal

0. ?ippm (?35 uglrh3)

R

Same as primary

Nitrogen Dioxide
(NO3)

Annual arithmetlc mqam A B;;‘QNSB bpm (1'0‘0 ug/m3)

N

Same as primary

Lead (Pb)

Quarterly arlthmetlc

bl
ol
‘v

: '~‘1‘5ﬁ'g/m3

Same as primary

Source: 1EPA, 1987..;

mean

(a) All standérds with avéragmg.tlme of 24 hr or less are not to be exceeded more than once per.

Year "‘
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about 43km [27 ml] east of Fermilab). During the period lJanuary 1976 through April 1980, a
meteorologlical tower was operated at Fermilab (see Figure 2-3) as part of a study to determine the
basellne air quallty (Davé and Charboneau, 1980). The study was ‘neceséary to provide Information
on a proposed coal gasification test facllity. The composite wind rose for that time perlod Is shown
in Figure3-1. Winds from the south to east quadrant dominate, accounting for about 35to
40 percent of the winds. | L |

If necessary, data collected at DuPage County Airport (DCA) (about km [3 mi] north) can be used”‘to
evaluate accidental releases. The 1980 Baseline Alr Quallty Report concluded that the data frqm
Argcnne Natlonal Laboratarles (ANL) 25 km (15 mi) southeast of Fermilab, the DCA a’ata"and on- éite"‘
data showed “fairly good agreement. Wind directions were found xo be", no more than’i‘
10~20° apart.”. '

P
ot

.,

' Data from DCA is rarely used except as backup, since it cgnnot ba provlded In e readlly usable form.
However, since readily usable data are available frbm Q’Hare and ANL the use of DCA data,
although this is probably the most representatwe slte deﬁ.a doés not ;appear to be essential.

The above study of baseline -air quahty mcluded measurements (from January 1979 through
April 1980) of eight parame&ters rélated to the dfiteria air. pollutants These Included SO;, ozone,

total hydrocarbons, h{rrlc oxide NOm arfd 6. In addltlon special studies were conducted for metals
and amoni PO

.Cqmposlte a\/eﬂages oy each of the eight parameters are shown in Table 3-2 along with standard
deviation and ke hourly maximum. For comparison, national (and lllinols) ambient air quality
stanc}‘ards are shown in Table 3-1, Pollutant data arranged in accordance with ambient air quality
standards are presented In Table 3-3,

In general all data agree with the attainment status of Kane and DuPage counties mentioned above;
that is, the area air quality during this time period was better than standards for TSP, SO,, CO, NO,
and Pb but not for ozone and the related parameter, nonmethane hydrocarbons.

As expected, high ozone levels (as well as high levels of SO,, CO, NOy, and hydrocarbons) were found

more frequently when winds were from the highly populated areas (from the east).

Results of the specialized metal and anions studies revealed that levels were above the detection

limit for only five metals: copper, iron, manganese, lead, and titanium. Only lead has an ambient air
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: o TABLE 3-2

BASELINE AIR QUALITY COMPOSITE GAS AVERAGE (ppm)
- JANUARY 1979 - APRIL 1980
FERMILAB - BATAVIA, ILLINOIS

'. 50; O; | THca NO NOy co
Composite Average - 0.027 | 0.022 4,22 0.015 0.030 1.5
Standard Deviation | 0.027 | 0.019 1.67 0.026 | 0.033 12, |
Hours of Data 6,096 | - 9,504 6,427 8,513 9,153 8130
: Hourly Maximum 0.149 0.129 14.74 0.3 031347 .81

Source: Adapted from Davé and Charboneau, 1980.

a  Expressed as ppm CHg. . R
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quality standard and, as seen In Table 3-3, the concentration for lead is below the standard by more
than an order of magnitude. Concentrations for the five metals and the anions are shown in
Table 3-4.

Air quality with regard to accelerator-produced radionuclides in the Viéinity of Fermilab Is excellent .

Ll

Recent reports from the EPA gamma ambient monitoring prograrn ‘showed an exposure rate of
- 9.7 microrem/hr (85 mrem/yr) for the Chicago, lllinais, Station: (iuly through September 1986). This

rate compares favorably with the nationwide average: Qf 10‘7 mmrorem/hr (94 mrem/yr) for

T e e ‘e, o

22 stations reporting in the same period.

31.2 General Description of Pollution Sources and"cic';qt'rfols:f‘,f'

f .
L}
‘
oy
DA
K

Primary airborne sources of radionuclide emt‘Ssnons at‘iermllab consist of the neutrino-area stack and
the antiproton stack, both of which emltcarbomH and the debonding oven, a source of tritium.

- b .

. '.

(Y
Yren.

low for the two principal radlonuclees,.carbOm 11 and tritium. Total emissions in 1986 resulted in a
total potentual exposure to the general offfsne population (living within 80 km) of 0.003.person-rem
compared to 1.2 person-rem 1n‘1'985 Exposure from natural background radiation is
1,000,000 person-rem./ Because of.the short half-life of carbon-11 (20 mlnutes) the'SO-\year dose

commitment from 1'9.86 ope:‘atmﬁ;WH! be the same as the exposure received in 1986,
Tritium N

Emlssmhs of muum (mostly tritiated water) are extremely low. Emissions in recent years from several
- Fermllab éour‘ces are shown in Table 3-6. An evaporator to dispose of tritiated watar collected from
- ,ioseo llqop coolmg systems commenced operation in 1981, This was the prime source of tritium air

'ernﬁ'issiohs in 1981, 1982, and 1983 The evaporator has not operated since 1983 and was
decommnssnoned In 1984,

Prior to 1981 the principal source of airborne tritium was a meson-area target box ventilation
system. In 1980 modifications were made to the system, including changing to a flow-through air
purging system replacing the helium purge system. The modifications reduced tritium

concentrations to nondetectable.



TABLE 3-4

BASELINE AIR QUALITY - CONCENTRATIONS OF METALS AND ANIONS
- FERMILAB - BATAVIA, ILLINOIS

Parameter COM:S/‘C;aBtions
.E:;;;—-—-—'____W—_--
Iron 0.9
Manganese 0.04 -
Lead 0.1
Titanium 0.1 s
Other Metals Studied (1) ‘ ND’@?

|Sulfate ,7(1‘,
Nitrate ‘ , 40 T

(M Aluminum, antimony, arsemc, boron, barlurn beryllium, bismuth,
cadmnum, calqmm chromlum. cabalt, gallium, lithium, magnesium,
merguryy: ﬁicke}, phosphdrus, "potassium, rubidium, selenium, silicon,

S|Iver sodium strcntium Vanadium, zinc, and zirconium.

(27" Not o‘etected
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TABLE 3-5

RADIONUCLIDE AIR EMISSIONS
(CURIES)
FERMILAB - BATAVIA, ILLINOIS

Year Carbon-11(1) Tritlum(2)

1979 4,000 0.28
1980 1,300 0.24
1981 , 1,450 042 e

NS

1982 1,050 0.063 "%, ..:'?? :
e SR '
1983 None 0.042.%., M v

1984 None 10001, [t
1985 150 . o008t

[ RN

1986 A4 oo | 0h03

K )

"‘:““:11 IR -' i"..',“ '!"“r:“ .’;:‘
. Source: Baker, 1980, 1981, 193\255?1:9'87_3}3, iS4, 1985, 1986a and
1987. ‘,' \ e T :; I".u. .

o
DRR ¢ A
3 “

() A mixture of £110; and C110,
() Mostly:rettiated water (HTO}

L g
i
v N

[F§)
1]
1o



TABLE 3-6

TRITIUM AIR EMISSIONS
(MILLICURIES)
FERMILAB - BATAVIA, ILLINOIS

Meson
Target Box

Debonding

Year oven(a)

Evaporator

1979 , ‘ 280

1980 240

Ur 2 W

1981 420

1982

(5,1
wvi
o

1983 - 42 i L 42
1984 1 R R
1985 3 SRR ol | 3
‘ 1986 3 f, B ) ) 3
\ TR Y R

Source: Baker, 1980, 1981, 1982‘&1‘,,‘*1‘_98'3&3“;:,,1'934}1i;3:955,"i9esa and 1987,

(@) 1980-1986 est|mates based on 1379 mésurements.
' Dt . :
'f.’n -
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Currently the only source of alrbarne tritium is the debonding oven commissioned Iin 1979, The oven

ls used to debond magnets by decomposing the epoxy adhesives at high temperatures. An

acceptance test conducted for the lllinois EPA June 8, 1979, showed tritlum as the only detectable

radlonuclide and no nonradioactive emissions of any consequence (Almega, 1979), The total

amount of tritium was 160 uCl, at a stack concentration of 1.5 x 10-8 uCl/ml or about 7 percent of the
DOE concentration gulde. Resuits of calculations using AIRDOS-EPA to model the concentrations at

the site boundary showed a negligible concentration,

R
4“":

Because the magnets being debonded have similar radiation levels (measured at the surface ofeqch
oven), the 1979 data is used to estimate current tritlum emisslons. Where radi attb‘m Jevels are
different, it is assumed that the amount of tritium released varies directly as the radlatlop-level at the
oven surface. In 1986, 19 magynets were debonded correspondmg to a tptal reieasn af-3 mcl,

1 . ot

Operatlon at similar levels is anticipated in the future, Bho el
Catboni! SR CRR

Carbon-11, the principal radionuclide compqnentof air emlssrons, Is produced at the primary target
in the neutrino area. Carbon- 11 (prlmarily carbon«’r) dloxlde and carbon-11 monoxide) is produced
by the activation of alr by secondary partlcles Prior to 1985 all of the carbon-11 was produced in the
neutrino area and &ented through 'che.m labyrinth stack. Alr flow was a norminal, 3,700 m3/Hr
(2,175 cfm), J’he stack is 3 metera,(Q 8feet) high and is located 1,600 meters (5,250 feet) from the cite

boundary In 1986 a new target in the antiproton area was placed in operation. Simnilar to the

.\iqbyrmthstack thléls‘a{soasource of airborne carbon-11. Stack haight is similar (3 meters). Distance

to the Site boundary and air flow are slightly different; however, modeling (using AIRDOS-EPA)
results.mdlcate little effect at the site boundary from either source.

HEPA Filters

Fermilab has a program of utilizing high-efficiency particulate air (HEPA) filters for collection of
airborne raqioactive and nonradioactive toxic contamination in areas of maintenance, cleanup, and
routine operations where the possibility of such contamination exists (Fermilab, 1986a). Locations
using HEPA filters include (1) the chemistry hood at No. 21 Shabbona Building, (2) the compactor at
Site 67 and (3) the area at AP-0 at the downstream end of the prevault beam enclosure (to protect
against toxic emissions in the event of a failure of the lithium focusing lens). In addition, 10 portable
vacuum cleaners use HEPAs for the final filtration. Fermilab has prepared a description of the
program describing each use, ordering and recelving, cleaning and maintenance, testing and
disposal of filters (Fermilab, 1986a).



Ventllation Systems

Fermilab has 61 ventilation systems, which are surveyed annuat!y ot alr velocity (Davis and
Luehlke, 1987). While several are connected with ltems mentionédl in the above discussion on
permits and the HEPA Program, most are connected to laboratory’ hdcmlsxa‘nd other small sources that
need to be vented to the outside air. Other than those mentloned above and in Finding 3.1.4, 4.1,
nermits are not required. ‘ '

Nonradioactive Emissions

Fermilab currently has only three sources co‘vered by permlts from the lllinois Environmental
Protection Agency (IEPA). These include the deboncﬂng oven the gasoline dispensing tanks, and a
permit to conduct open burning (for fi'ﬂe f\ghtfnq trammg) \n 1987, at the suggestion of IEPA,
permit applications were submitted (Coulson 1987a)¥or several addmonal facilities. These consisted
of two vapor degreasers and five natWalwgas fired boilers. Several additional facilities for which

....

permits appear to be needed are dlscussed in F‘hdlng 3.1.4.4.1

Iy
Ml N

ECICTE "'.

A number of organic solvents L:":éd at Fermllab contribute to air emissions. Those used in large
quantities are summaﬁzed and aur.ermssnorns estimated in Table 3-7. Overa period of many years,
Fermilab has dttem'pted to phase eut the use of hydrocarbon solvents and chlorinated hydrocarbons,
Most of these solvean hqve béen replaced with Freon-113 (1,1,2-trichloro-1,2,2-trifluoroethane).
This solvent s’ us&d extwmslvely in vapor degreasers, cold parts cleaning, and surface cleaning.
Several otherFreon prddxlcts are used in special applications (Coulson, 1987h).

‘-
A

S
oy ]
¢ f . Maey

All of the Fréons are |mp|icated to some extent in the depletion of the ozone layer and resulting
_mcr‘ease in »omz-mg radiation. Itisuncertain at present how future regulations will restrict the use of

"Freons such as those used at Fermilab.

Emission; from the degreasers and other solvent uses are shown in Tabi~ 3-7. Total Freon ermissions
are estimated at about 18,600 kg (41,000 pounds) per year. Alrborne emissions of other solvents
(methyl chloroform, acetone, isbpropyl alcohol, and mineral spirits) total an estimated 7,250 kg
(16,000 pounds) per year.

3-12
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TABLE 3.7

ORGANIC AIR EMISSIONS
FERMILAB - BATAVIA, ILLINOIS
o . Annual Purchases Estimatad Air
Compound Percent Emlssions
Gallons pounds | Volatllized | (Pounds)
CFC-11 (Trichloro-fluoromethane) 425 5,230 100 e, S,Z%Q‘
CFC-12 (Dichloro-difluoromethane) 180 1,970 100" %, |, 1,970 "
CFC-22 (Chloro-difluoromethane) 320 4,385 [ 'i;i:'“;iQO “ ‘*"73;;85
Methyl chloroform (1,1, 1-trichloroethane) 660¢ 7920 | . ..93, |0 7,360
Acetone 150c, [*, ") oga™| ‘he3” 915
isopropyl alcohol oo z2ivifi o3 6,700
Mineral spirits L fie22qe b tso [0 o3 1,160

Source: Coulson, 1987b and Finks, 1987, .

a2 Annual purchases avgr.age about BOOOgallons.‘ Purchases Iin CY-1986 were 6,360 gallons
+ (82,800 pounds),,.*“ ‘ ’

b 721 gallons sent té»,recycte in 1985

¢ 1986 purchaées

o
o h
% ‘. gt
K



Three natural gas bollers, located at the central utilities bullding (CUB), are rated at 15million
BTU/hour each, These can also be flred with No. 2 diesel fuel. Annual oll consumption Is about 7501
(200 gal) (sulfur content, 0.3 parcent) for each boller. Two natural gas bollers at the Wide Band
Laboratory are each rated at 1.67 milllon 8TU/hour. Two other natural gas bollers located at the new
Muon Laboratory are each rated at 750,000 BTU/hour.  The propane-fired boller, locatod at the
Industrlal No. 2 Buildings, Is also rated at 750,000 BTU/hour, Average flrlng rates of all bollers are
wall below rated capacity. Total annual ¢consumption of natural gas is 1,22 milllon cubi¢ meters
(43 million cublc feet). i

1
'
\
BHY
PRI R -.‘1

31.3  Environmental Mohitoting Program

Amblent Air Monitoring | AR
Because of the extremely small quantities of radlonuclide& emlttad ar Férmllab (as c.l'lecussed earlier),
no ambient air sampling Is performed. In additlan beéaum of thé hlgh air quality, there Is no
sampling for nonradiocactive specles, In the oplnlqn of ‘che 4u1‘vs'y te‘am this is an acceptable policy,
as long as the dose calculations from stack emlssﬂdns contlnué to indicate doses similar to current
levels. Fermilah's present network of 120radlat|on detectors for monitoring racliation at various
locations on-site, dlscussed in Séqtion43 WQLHd serve to warn of any substantlal increase in
unmonitored radlonUc{Ide emlssiohs, cher than tritium (since tritium has no gamma radlation).

m(ssmng Monlgggk 4 ..
l’ iy

YO
‘ . ' .
Vo . ’ ‘

Thé only stack*moni’torlng conducted at Fermilab s performed at the neutrino stack (near

y

Bulldrng NS«1) and the antiproton stack (near Building AP-0). Mauanitoring at both locations is specific
for carbon 11,

Airborne concentrations of carbon-11 containing some carbon-11 dioxide (C''0.) and carbon-11
monoxide (C110) are monitored at the neutrino target area south labyrinth stack and the'antiproton
stack by two different instruments, Johnston Laboratories Inc. Triton monitors (direct reading,
Model 955B) are used for personnel exposure control, This instrument is mormally used to measure
tritium but can be used as a direct monitor of carbon-11. The meter reading of the 9558 is greater
for a given concentration of carbon-11 than for the same concentration of tritium because the beta
particle emitted by carbon-11 has a much higher end-point energy than the tritium beta. The meter
reading for carbon-11 (or nitrogen-13 or oxygen-15) is approximately five times that for tritium.
Heance, the meter reading is divided by five in determining the concentration of carbon-11. The
instrument Is callbrated using tritiated methane (Gronemeyer, 1983), For estimating stack roleases,

3-14
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which are used to mocel offsite concentrations, a pancake radiation detector Model 7311
manufactured by LND, Oceansicle, New York, Is used. This Instrument Is fleld callbrated against the
Triton and perlodically directly callbrated agalnst primary standards, Off-site concentrations have
been a small fraction of DOE concentration guidelines and are expacted to continue at simlilar levels,
The caleulated off-site dose from carbon-11 In 1986 was 0.0002 millirem compared with the NESHAP
standard of 25 millirem/year. ‘

Possible methods of reducing the amounts of carbon-11 emitted have been reviewed (Moore, 191521)
Possible control methodologles consist of providing additional holdup space between the sOurca é:u{\d

stack to provide time for radloactive decay or installing equipment (catalytic oxjdatiom o\ o ‘0 to

CHQ, followed by caustlc scrubbing to remove C11Q;) ta remove the uarbon-A 1 prlcfr Eo ven‘;lng The
report on review of controls concluded: "Considering the la‘ge caplral CQQtﬁ ,addltlonal gffort
should be made to flnd a more cost-effective alternative for reduclng carbahﬂ‘d emisslons If such

U
'.‘.l, ql .

(3 . A l
ot ! o
tad Y ‘,'\' ta ol !

reductions become necessary.”

\‘n‘4'¢ { .
. v wate
‘.'.* ' 4 e N

No actual measurement is made of current *emisslon;\ of trt‘qlum 10 the atmosphere. As seen In
Table 3-6, emissions of tritium to the atr‘nosphara slncq 19!54 have been In the range of 1to
3 millicurles per year. The amlssl.ons are sole!y from the debondlng oven, Emissions are estimated by

assuming that tritium emlsﬁibns ar‘e dlrectly proportlonal to the total radiation level of the surface of

. @ach magnet debortclsd and that Qhe converslon factor found In the 1979 testing mentlioned

prevlously madnet ?s stHI va#}d K The 1979 test showed a tritium stack concentration of
13x108mCle c>r abom;; 7percent of the derived concentration gulde corresponding to

.1Q0 milllrem per yéeﬂ'g Dusperslon calculations using the AIRDOS-EPA Program showed a negligible

concemration art*the site boundary‘
3.1 .4" f-lndlngs and Observations
3.1.4.1 Categoryl

None

3.1.42 Catedory|

None
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3143 Category lll

None
3.1.4.4 Category 1V, ‘ *;' )

I Unpermitted Sources. Three air emlissions sourqes‘ at Ferrmjab lack the required
reglstration/permits. These are the Branson vapor. degreaser, in Industrial Building No. 3;

machining operatlions in the shop near Laboratory Nc 2<omrol1ed by a baghouse; and the
high-afficlency fllter used to guard against anq:dentat releaée. of hithium at the neutrino stack.
Although no environmental problems are appareut adk QF proper reglstratuon or permits can

a " N
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3.21  Background Environmental Information

Soils at the Fermilab site have been mapped by the U.S. Department of Agriculture in cooperation
with the lllinols Agrlcultural Experlmental Station and are published in Soll Surveys for the two
countles occupled by the site (Goddard, 1979, and Mapes, 1979). This mapping was performed
primarily for use by farmers, ranchers, and agronomists and, as such, used soll classiflcatlohs In
relation to the needs of those land users. The site solls are classified in serles and groups, basad on
physical characteristics, and are somewhat associated with the geologic formatlons or' land fonrhs
upon which the souls are formed. Figure 3-2 shows the soil units mapped at the, Fermclab slte, ‘ RS

[N
] . . ‘
oot '4-'

The major soil unit mapped at the site Is the Drummer- qudelém BarrlngtoW assocnatlon It is
generally described as "deep, nearly level to undu\atlng, poor]y.dramed,, somewhat poorly drained,
and well drained solls that have a slity and 1oamy subsoﬂ Yormed on glaclal outwash"
(Goddard, 1979). The second largest unit | Is théMarKha,‘m Ashkum a.sSocIation generally described as
“deep, gently rolling to nearly level, moderately Welr drained and poorly drained soils that have a
clayey and sliity subsoil; formed on glacial tlll" (Goddard 1979) Other soil units mapped at the site
include the Wauconda, Carayt, and F,lhot silt Ioams the Peotone silty clay loam; and the Muskego and
Houghton mucks ( G.Qddard 197@) Tabre3 8 presents a compilation of some of the physical
characteristics, oﬁthese soxls‘ taken.frohw the Soll Surveys.

gt

'
L ,' . T e
DAY

“Land usa at w{;’:&é prjor to Fermilab construction consisted of farming, primarily corn and soybeans.
Thus, backgrouwd levels of radionuclides and organic chemicals should be similar to those in nearby
areas.off -site, Background activities in Illinois soils are reported with values ranging from 0.49 to
1.2 p‘CI./g (average 1.1%0.45) for thorium-232 and 0.64to 1.4pCi/g (average 0.96 +0.43) for
Uranlum-238 (Myrick et al., 1983). However, the previous operation of a rare earths facility
processing thorium mill tailings in West Chicago (NRC, 1987), approximately 1.6 km (1 mile) from the
northeastern site boundary, may have altered the natural background count in the northeast
portion of the site. The present on-site contribution of thorium or uranium from past processing

operations is unknown, Operation of the accelerator does not produce these radlonuclides.

There are no Federal or state regulations that limit the concentration of uranium or thorium in soils.
However, there is some guidance available from both the U.S. Nuclear Regulatory Commission (NRC)
and the U.S. Department of Energy (DOE). The NRC, in a memorandum pertaining to a Branch
Technical Position on the disposal or on-site storage of residual thorium or uranium, established
derived concentration limits for various disposal options (Dircks, 1981). One of these options applies
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to wastes with sufficlently low concentrations of uranium or thorium that they would present no
health risk and could be disposed of In any manner. The acceptable concentrations for this ¢Isposal
yoption were derlved by the NRC using radiation dose guidelines recommended by the
U.S. Environmental Protection Agency (EPA) for protection against transuranium elements‘present In
the environment (EPA, 1977). The derived concentration limits are natural thorium, 10 pCi/g;
depleted uranium, 35pCl/g; enriched uraniu‘m, 30 pCi/g; and natural uranium, 10pCl/g. The
concentration limits for natural thorium and natural uranium are based on the assumption that all
the daughter products of these elements are present in secular equilibrium. The radium isotopes,j‘éire
the daughter products that are used to establish the limits; ‘ W

N e e

s
.
LYIA

DOE has established guidelines for residual radioactivity at Formerly Ut\lszed S\tes Remeeﬂal Actnon'

Program (FUSRAP) sites and Remote Surplus Facilities Management Program (SFMP) sutes (DO’E ‘1985;
Gilbert etal 1985). The guidelines specify concentratlons for thorrum 232 thorlum 230,
radium-228, and radium-226 of 5 pCi/g averaged over thefnrst 15 cm(ﬁ m) of soH below the surface.
These guidelines take into account the in- grcwth of the daughters ahd: assume secular equilibrium.
For other radionuclides or mixtures, the sonl concentratlon guldeJmes must be derived, on a site-

speciflc basis, from a bassc dose limit of 100 mrem]y,ear toan mdlvidual from all pathways.

. W
o )

o e
.

There are no regulatory standards for nonradio%oglcal contaminant concentrations in soil as there
are for drinking- wate' 'supphes or for atr A determination of “safe” or "acceptable” levels in soils
depends on. contamlnant mlgra,tlon pathways (e.g., wind or water erosion or leaching to the
groundwater) and potent'ral human exposure routes (e.g., ingestion of soils by children or farm
,lammals, |rrge§t|on" af- contamlnated groundwater, or inhalation of fugitive dust containing
contamtnants) Therefore, acceptable levels must be determined on a site-specific and chemical-

speclﬂc basis.
3.22  General Description of Pollution Sources and Controls

Soils can become contaminated by air emissions, surface runoff, storage and disposal activities, spills,
and resuspension of contaminated materials frorn other areas. Because soil monitoring is limited in
terms of areas sampled and constituents analyzed, the Survey team in some cases used process
information and physical evidence of contamination to identify a number of known soil
contamination sources. Actual sources of sail contamination from operations and past practices are
described below. These areas primarily consist of diffuse and/or large areas where soils have been
contaminated. Discrete areas of soil contamination, such as those areas where isolated spills or
releases have occurred, are addressed in greater detail in Sections 4.5.1 and 4.5.2, although they are

briefly described in the subsequent text.
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Areas of known or suspected soll coritamination are as follows:

‘Experimental Area Targets and Beam Dumps. Operation of the accelerator produces radionuclides

through direct soil activation resulting from particle scattering whe‘h‘-the beam strikes targets and
dumps, when the beam passes through dumps, and may contammat& soil when subdrain sump

e Yy

effluent is discharged to surface drainages. Subdrains below: the targét areas coilect percolating
water that has either leached radionuclides from actlvated sd il or has been dlrectly activated. These
subdrains lead to sumps that are analyzed as descrilLed in Sedtx '323 and discharged to surface
dral‘nage ditches, where the surface water or soils can’ t;‘e‘t‘tpm‘g. conta‘mlnated.

.

R X

The system for control of soil activation cons:S*s of shreldtng at targets and beam dumps The
shielding methods, materials, and calculattons haye evolved through use, observations, and
measurements of performance made by Fermrlab personnel (VanGinneken and Awschalom, 1975;
Baker, 1978; Baker, 1975; and Borak, etal 1972) The current design ideoclogy is intended to
provide extensive shielding by surroundlqg the ta:get and dump structures with steel. Earlier target
areas in the neutrino and meson prmary target areas utilized only specially selected, bank-run sand

and gravel that were low in §cd'rum content The soils surrounding the target tubes in these areas

‘are contaminated with radronucttdes and as such, are also considered potential sources of

groundwater contamipation (see Seguon 3.4.2).

. "'

+ .
.‘. ‘v, hE A
A i k. P

As a method of. rontrollmg 'thét‘ransport of radionuclides in the soils, the target halls have been
constructed with a subdram System inside a lined collection basin approximately 3 meters (10 feet)
below the target tu‘oe a A second set of underdrains is located outside and approximately 1 meter
(3 feet): be!ow me collectlon basin. These underdrains are intended to intercept and remove

percclatlng water that has leached radionuclides from the shallower soil around the target tubes, or

yvat‘er carrymg radlonuclrdes leaking from holes (if any) in the liner. Figure 3-3 shows a cross section

"t.h‘,’r'ough' the old primary target tube at the old neutrino area. The subdrains and underdrains lead to

eithérrétention pits or sumps .n the enclosures, where the water is monitored. There are differences
in the cortstruction of some of the retention pits at the points at which they drain into the sumps
Some of the retention pits have a direct connection to the sump that allows unrestricted flow, and
some have pipes at differgnt levels in the pitwall that can be closed with a threaded plug. The
current practice is to physically segregate the retention pit water (which usually is more radioactive)
from the sumps to limit the maximum radiation level that can be refeased to the surface drainage
ditches by pumping the sumps. Sir}ce the retention pits also collect spills from leaks or from
maintenance of the RCW system, the segregation of the two pits further controls releases of

radioactive water. Refer to Section 3.3 for additional details.
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CUB Perforated Plpe Fleld, The former disposal of ¢cooling water laden with heavy metals (Zn, Cu,

Cr+6) In the CUB perforated pipe fleld has resulted In contamination of the sall in that area. The
depth and areal extent of the contamination is unknown and has not been characterized beyond a
serles of shallow, hand-dug samples to a depth of 1.5 meters (5 feet), collected in 1982 (Baker, 1982a,
Baker, 1982b) and 1985, (Refer to Sectlon4.5.1 for additional detalls.) There are no liquid effluent
contalnment controls in operation at this facility, since it Is Intended to dispose of wastewater from

)

the CUB-treatment facllity. | o
G
. _«';‘

Main Substation Area, Soil in the vicinity of the main substation is contaminated Wlth PCBs result1ng

from a serles of past spills of PCBs from capacitors and mineral oil from a marn tranﬁformer The Jo: N
spills occurred over a period of years until the capacitors were removed in July 1987 The 1‘al]u'r’e of a
malin transformer In January 1985 resulted in a spill of mlnerdl 0|I contmnrng 13ppm of PCBs
(Baker, 1986a). The PCB contamination is discussed in more cje.tall Ln SectlonA 5, 1 No controls on
these sources are currently in place. However, remed‘al pl&nnung 15 uncfecway

ot 4‘
oo - w e ‘.,‘-

b "wj,»*.*
Site 38 Shipping, Receiving, and \Narehouses There have been several historic spills of small

quantities of oil, solvents, pa|nt thlnner, anct other sjmllar chemicals in the Site 38 area. Although

" many of these spills were cleaned up by Ferrmlab apparontly only visual confirmation of the absence

of soil staining was USe'd as 2 measure of the completeness of the cleanup effort of the earlier events.
[tis estimated‘ by the Survey that tbe éombmed impact of these spills is small, based on historical data

ava||ab|e, and thqt although small isolated areas of soil contamination may exist, widespread soll

‘);.,

r.and groundwater comtamination as a result of the spillsis not likely at Site 38. See Finding 4.5.2.4.

n
..'4‘
e

323 Environmental Monitoring Program

Fermilab performs environmental monitoring throughout the year at locations selected by the

Environmental Protection (EP) group of the Safety Sectlon. Among the samples collected are soil,

silt, and vegetation. Samples are collected for both accelerator-produced radionuclides and for

nonradicactive chemical contaminants.

3.2.3.1 Radionuclideyi\/\onitorinq

Samples of silt and vegetation to be analyzed for radionuclides are collected annually. Routine
sampling locations are presented in Table 3-9. In addition to the routine sampling locations, the EP

group considers whether additional areas may be in need of sampling for the upcoming year, based

wl
[

N
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TABLE 3.9

ANNUAL SAMPLE LOCATIONS: SILT AND VEGETATION
FERMILAB « BATAVIA, ILLINOIS

Feature Sampled General Sampling Location
[KressCreek  |SiteBoundary NorthEast |
Ferry Creek | | Site Boundary East
Indian Creek | ' Site Boundary South West
T-3 Sump Output @ A0
NW4sP1 ' Sump Output East of Berm .«
PWESP2 Sump Output North of PSS ' il
MO1SP2 Sump Output Bast of Ms1 . " ™ 1]
NW1sP6 SumE'OU‘cv‘pgt Wést of N6L S ¢
CUB Tile Fleld |MainRing tenter®, 7
NW1 Labyrinth Stack <™, EatranceSoutHaf NS 1
M1Stack .| south Side'of Ms1
N1 Spur Stagk . ) North of TSB
Boneyerd " | Near Evaporator
v . 3 Sq:.trce Ferrmlab,"u n d ated.
i




on occurrences such as known beam losses, discharges of radioactive water from the sumps,
ventlilation from the enclosures, and historical analytical results, Sampling frequency is Increased or
sampling repeated at locations where anomalous analytical results are reported.

Sample analysls for specific accelerator-produced radionuclides (Be-7, Na-22, Mn-54, and C0-60) is
performed at the Fermilab Nuclear Counting Laboratory, Tritium is analyzed at Teledyne lsotopes,
Ing., In Northbrook, Ilinois. Tables 3-10 and 3-11 present CY-1986 sediment and vegetation sampling

results, respectively. S

e

‘' . l.”‘l
"
Fermilab has developed a system of indirectly monitoring the potential for soil aatwa‘clbd r ,ultln'g

from beam interaction with targets and dumps. The system uses aluminum and copper t-ags placed
at selected locations in the enclosures. The tags, which can easlly be removed and momtored for
activation, function as relative indicators of soil actlvation. For camparisorr, soN radidactivatlon is
predicted, based on tag measurements as input to a c‘ascade.slrmiiation program developed by
Fermilab called CASIM. Correlation of predicted” sonl fadloantlva’clon wtth soil recovered from
sampling adjacent to the enclosures has bee‘n suffrcnqnt to. valndate the program. The model was
validated at the DO enclosure on the main rmg and bécaUse of the similarity in soil types, would also
be valid in the experimental arge The tag system has not been used since 1982, in the Experimental
Areas, when the supercondu-ctlng magnets were- put in service, but the tags remain in place and are

available for use. It mmmups to bé. u*sed by the Accelerator Division in their areas.

AN

¢

In addmoh ’co the.“cag systém in the enclosures, a series of 25so0il borings and pipes placed in the

.‘struétures durmg “¢otistruction have been used, some of which are still available for measuring
radiatlon at several locations. Twenty-one of the boreholes were located in the experimental area,
and, ’rbur in the main ring. The borings were cased and loaded with sample containers filled with sail,
and a tag was emplaced. The soil and tags were retrieved perlodlcally and sent to the laboratory for
analysis of radionuclides. As mentioned above, monitoring of the soil by this method has not been
used since 1982, when the superconducting magnets were installed. Use of the superconducting
magnets requires that the beam be maintained in the guides or the magnets will revert to normal.
Such reversion indicates that the beam has become misaligned, and some secondary particles could
strike the tunnel wall and surrounding soil. Of the 25 ariginal boreholes, 13 that have not been
destroyed by new construction are still available. Of these, four boreholes and pipes installed to
monitor water in the subdrains and bathtubs beneath the target enclosures are still kin use and are
monitored at least annually, Results. of tritium analyses from water samples collected from a
borehole inside the bathtub beneath the new neutrino-area target hall revealed concentrations as
high as 29 pCi/ml (20 pCi/ml is the drinking water standard). The other three holes have shown
~values for tritium of up t0 2,200 pCi'mi and 171 pCi/ml in the PW6 and CO enclosures, respectively.
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TABLE 310

CY 1986 SEDIMENT SAMPLING RESULTS
FERMILAB « BATAVIA, ILLINOIS

Locatlon

Ferry Creek

Concentration (pCl/g dry welght)

22ANa

-

S4Mn

60Co

137Cg(a)

Y
3
s
2
i
*
2

0.88,% 0,08

Indian Creek

‘e

A0.08 010}

Kress Craek

'

] 015 0,08

MF5 Sump

0.294£0.05

0.56 £0.06

0:28410,03

1" 0.07.0.02

N1Sump

0.334£0.03

0.12£0.0% |

0.39 40,03,

9,08 £ 0,02

N2 Sump

0.08+0.03

Q070,03 1",

0,10+ 0.02

PW8 Sump

"
Ty

-

oif7ro04 |

‘-

T3 Sump

0,59 % 0:05;. |

Y "o
Cy AW,
P

o

+
[

{

0.07+0.02

cul Tile Fleld

0,07 £0.03

0.17£0.02

0.3840.04

- 006 * 0:03 *
Source: Baker, 1987,
T .

(a) 137Cs indi¢atgs f
detacted, ..
¢"",“?', '\..‘

L

e th’

.
)
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CY 1986 VEGETATION SAMPLING RESULTS

TABLE 3+11

FERMILAB - BATAVIA, ILLINOIS

Location

Concentration (pCl/g dry weight)
(pCl/ml of soil moisture for IH)

78e

22Na

$4Mn

CUB Tile Fleld ™~ "

Ferry Creek
Indlan Craek . 1244 0.24£0.11 R
Kress Creek ! 2148 “re PR
MF5 Sump “ 1348 aEt o t2ig2 [N -
N1 Sump " 64 23402 ), 0.17 40,09
N2 Sump 4 1783 |t R p
PW8 Sump " 337 ¢ |, 0454092, -
T3 Sump . LT - N
N1 Labyrinth Stack 64 £ 6 78400, -
N1Muon LineStack | 192 19 1hE3 -
N1 Spur Stack ' o 89 & 6 2345 -

T | 2t N

< Not'detected”
" Not analyzed

SRR
Source; Bak er,ﬁ,W&Y.:,\:‘u,
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Tha high levels were the result of recirculating cooling-water splils,

3.23.2  Nenradioactive Pollutant Monltoring

Samples for nonradioactive chemicals are obtained on a nonroutine basis In areas where suspected
pollutants rﬁay have been released. The specific locations and contaminant parameters to be
analyzed are selected by the EP group and are scheduled for sampling during the upcoming year
along with the scheduling of sampling for radionuclides. Sampling locations and paramgfﬂ.ers

scheduled for CY-1987 are listed In Table 3-12, ,,‘{:gj,."‘
‘ ‘ ' .f:‘\ ‘ ‘: ".‘ ' 11' ,
3.23.3  Progedures L Seial R

described below (Allen, 1987a): wh . '1
® Samples of sediment are coIIected by scr?p’mg the “nop centimeter of material on a ditch
bottom or side into the sample qon’caﬂner usthg the sample container as the collection

device. The sedlmen,t sample s LO“Q(‘,'tEd wlthln arm s reach of the shoreline.

n“, .‘ 1.‘

o Soll samptey are cpllecﬂadr W pushlng a hand-held "thief" into the soil and retr!eving a
plug -m‘*soul. a'l’he barrel of the sampler is approximately 5/8-inches in diameter and
4 8 mc,he; |ong T“l‘w Sampler s decontaminated by washing with soap and water, but not

' rln*i,ed with»acetone or hexane (as standard procedures call for). See Fmdmg 3.2,4 4(a),

' .
o

:p

""O Vegetation samples are clipped with scissors, placed in a plastic trash bag, and sealed with
a twist-tie, The scissors are decontaminated with soap and water.

Sample collection techniques and decontamination procedures were not observed during the onssite
Survey visit, However a complete review of the written soll-sampling procedures was conducted

during the Survey.

Chain-of-custody forms and sample logs are filled in by the sampler for use on the site only, The
forms do not accompany the samples to the off-site laboratory.
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TABLE 3412

PLANNED CY 1987 SAMPLING FOR NONRADIOACTIVE éHEMICALS
FERMILAB - BATAVIA, ILLINOIS

Month Location ‘ Type Parameters

W
May Main Ring Pond at A-0 | St Chromates, sulfates, copper, oil, PCBs, and
chloride

swan Lake silt Sliver, cyanide
August CUB Catch Basin Silt PCBs. LT

LN,

September Photo Lab Sump Sediment Cyanide, silvar, pH, and su@é‘epde’d{solids ol

October Farmlands ' Soll Pesticides S e

. U \ ' L
N e N
.. o . . «
Source: Adapted from Fermilab, Undated. W
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3.24

3.2.41

3.2.4.2

3.2.43

1.

Findings and Observations -

Category | , ‘ ,

None

Category Il

None

Category |i

Soil Radioactivation. Soil radioactivation has occurred qnd ccntmues to occur in the soil near

at least three areas as a result of fixed-target exper,;ments (.see Flgure 3 4) These areas are:

o o 'below tHe undei‘drams but above the groundwater precludes early detection of contaminant

"".'rmgratlom‘The radlonuclldes considered leachable that could migrate to the groundwater are ‘

“"‘Na 22 and tritium. These two radionuclides can move in percolating water and have half-lives

) Ionger than many of the other accelerator-produced radionuclides known to be present in the

soil and percolating water at these areas. See Finding 3.4.4.3.1(b) for additional information.

3.2.44 Category |V

1.

Deficiencies In Soil-Sampling Procedures. The accuracy and reliability of soil-monitoring data

reparted by the on-site and off-site laboratories may be suspect because of deficiencies in the

soil-sampling procedures. The following deficiencies were noted:

3-32
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Cross-contamination of soil samples could occur because the equipment for taking soil

samples is not rinsed with acetone or hexane between samples. The equipment is washed

- with soap and water but not rinsed with acetone or hexane, a standard decontamination

practice.

The Sampling Procedures used by the EP group do not include sufficient information to
lead a sampler through the complete process from start to finish.
There was no listing or des‘crip‘tion of the sampling equipment needed to take e‘é‘;ﬁf; 'oi*t);{‘he

various types of soil and vegetation samples.

There were no written procedures for the decontamlnatlon of samp{mg equlpment used

for soil samples that will be analyzed for nonradloactwe contammants, (eg metals,

‘organlcs and pesticides).
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3.3 Surface Water/Drinking Water.

3.3.1 Background Environmental Information

The two principal surface-water features in the vicinity of Fermilab*‘é‘re the Fox River, which flows
south through Batavia about 3 km (2 miles) west of the LaborafOry, and the west branch of the
DuPage River, which flows south through Warrenville less than ! km (05 mules) east of the site.
Fermilab is unaffected by flooding on either of these surface water bodnes Annual average flow for
the Fox River at Batavia is 1,900 million liters (500 million gafloﬁs) per Cfay, whereas the west branch
of the DuPage River at Warrenville averages 265 mlHlon Inters (70 miliion gallons) per day
(Baker, 1987). "

e S
. e
2
A.'
Y
‘e

The long-term, annual, average precipitatjon on ur.& 1s. 79 8cm (31.4 inches), ranging from low
monthly averages of 0.25 cm (0.1 mch)-m Febr‘uary t6 more than 17.8cm (7.0 inches) in June
(Hollingsworth, 1971). The topography of the snte is :e!atwely flat, dropping only 26 meters (85 feet)
from the highest elevation at the westsrh bound’ary to the lowest point at the southeast corner.
Most of the rainfall is retalned on sltéfor us & |r}'varlous cooling operations.
Three prime sources of water are a(ia}i(ab'le'in this area of Illinois:
® Shallow wells T‘nere are two wells in shallow aquifers supplying an average of 70,000
gallons per day to the Fermilab Site. Well 62, formerly used to supply the village, is now

only used.fer flre protectlon

-t
T ‘1,, ol ."

q;".:"li‘hg"'Fézg Rjygr‘- This river west of the site ranges in flow from a minimum of 30 million liters
"(Sf:r?%i,l_lipp“éallons) per day to a maximum of 20,000 million liters (5,200 million gallons) per

day'. The year-round, average, daily flow is 1,900 million liters (500 million gallons).

e Deep wells - The principal water source for some of the neighboring communities is the
Cambrian and Ordovician aquifer system at 360 to 480 meters (1,200 to 1,600 feet) deep

This aquifer recharges more slowly than the shallow aquifer.

Fermilab uses the first two sources above to furnish all its water needs. Most of the rainfall is
collected and used as cooling water on-site to replace water lost through evaporation. As the need
arises (e.g., in 1986 when rainfall was only 57.4 cm [22.6 inches)), Fermilab has permission from the

State of Illinois to withdraw water from the Fox River for use as make-up to cooling operations.
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Shallow wells scattered about the site provide water for local uses and for all potable and sanitary

needs.

Several other important surface-water features are associated. with Fermilab operations. Refer to
Figure 3-5 for an illustration of these entities. Three natural water cdurses--Kress Creek Ferry Creek,
and Indian Creek--convey water off-site from Fermilab. Of thegé; cn‘ry Kress Creek enters from

off-site. The others originate from ponds and basins on- siter Kress Creek enters Fermilab at the

north central boundary, then turns east, eventually Ieavmg near “the northeast corner. Ferry Creek

rises from a series of ponds, natural and man- made, in the southeasf quadrant of Fermilab, and
leaves the site near ts southeast corner. lnd|an Creek rises near the Central Laboratory Area and

flows south, leaving the site near the southwest corner:

\ \
o P

LN

) LY

‘Y LN,
K

Each of these creek basins has its own defmlte fl@cdptam zone, as depicted on anure 3-6. These

f!oodplam zones also include the natural and man made powds lakes, and basins associated with

each drainage system, as follows: - ° f'?'.

¢ The Kress Creek basm mcludes Ease;’s Pond, which can retain 68 million liters (18 million
gallons) of water, and 2 number of drainage ditches used to convey water from the

expenmental areato Caséy s Pond

‘,‘ ", . l,
Kl

o The Ferry Creek basm shcludes Lake Law, the DUSAF Pond and the adjacent Village
OX|dat|on Pond the AE Sea, and the Sea of Evanescence. Main Ring Ponding System water
also overirows to Lake Law but is not within the Ferry Creek floodplain.

. -
S 1

0 ‘ The Iad;an Creek basin includes Swan Lake, the Booster Ponds, West Pond, and a system of

Pt tmy

d&éhes to and from the NS1 Service Building.
.‘Lal{e‘l'_.oigo and the Main Ring Reservoir collect and hold surface water for the Main Ring Ponding
System‘,',Which consists of a series of interconnecting canals completely encircling the interior of the
Main Ring. If the amount of surface water available falls below needs, make-up water can be

pumped from Casey's Pond to the Main Ring Ponding System.

In addition to the drainage ditches cited above for conveying water to various collection and

containment systems, other ditches have been installed to channel stormwater runoff into the same
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FIGURE 3-5

SURFACE - WATER FEATURES
FERMILAB - BATAVIA, IL
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systems for use as cooling water, Basic dralnage patterns are shown In Flgure 3-7, and make use of
the basins described above. The typlcal rate of flow of the ditches In the experimental area s
approximately 0.13 meters per second (0.44 feet per second) (Fermilab, 1986b; 1987a). Drainage
Area A In Flgure 3-7 drains to Casey's Pond, which In turn overflows Into Kress Creek via welrs. This
release to the creek occurred only 19 percent of the time in 1986. Dralnage Area B, the Village Area,
eveniually releases water off-site via Ferry Creek, but only after long-term holding in the series of
lakes and ponds identified above. Drainage Area Cis the Maln Ring Area, which overflows through
a spillway between ring points C3 and C4 into a ditch. This ditch conveys the releases to Lake Law for
long-term settHng prior to release to Ferry Creek. The fourth area, Drainage Area D contams ghe
Central Laboratory, including the Switchyard, Water levels and overflows are contrbﬁed via stdp

logs, which control the volumes released to indian Creek. L DTN g

T
! ‘
oy
Cat

With respect to drinking water sources, all of the Village Area’ S demands are now bemg met (since
January 1987) by water purchased from the nearby cn,t,y of Warreerle Prlor to that time, an
80-meter (261-foot) well (No. 62) provided 45 to 57 rmlllon Hters (124:0 15 mllllon gallons) per year

for all village needs. The veell is benng mal‘mtamed*m reaciy corzdntion to provide water for fire
. Ny, ‘Y a

suppression. DR "‘_

The rest of Fermilab's poxaggife wéj;’ér needs qre( héing met by two on-site wells:

.
Y

.'.'

U ANQ i Ln’the C'entral Labor"atory Area provides at least 95 percent of the total Fermilab

‘requlrement "L“.f.'x?"'

. ,.., : NO“; nearthe warehouse provides the remainder.

,‘4 A
et

ln" 14529"8.6, a low-consumption year, Well No. 1 pumped 95 million liters (25 million gallons), whereas
Well No. 3 pumped 1.5 million liters (0.4 million gallons). Among the neighboring communities, all
use either the deep aquifer referred to above or the shallow aquifer used by Fermilab to satisfy their
potable water needs. The nearest downstream consumer of surface water as a source of potable

water is the city of Peoria on the lllinois River, more than 200 km (125 miles) southwest of Fermilab.

33,2  General Description of Pollution Sources and Controls

Fermilab persornel have identifled the major sources of polluted or radioactively contaminated
wastewaters on-site. As is the case with most DOE facilities, radioactivity sources are tightly
controlled, whereas chemical or physical pollutants may have been the subject of less attention.

Because of the types of operations on-site, the impacts from Fermilab's nonradioactive contaminants
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are not as extensive as those noted on other DOE sites. The following discussion identifles ¢ allution

sources by type of operations or by the site's physical lay-out, rather than making distinctions
between radioactive and nonradioactive sources. ‘

The two ion-exchange resin regeneration systems at the Central Utilitles Bullding (CUB) are designed
to remove heavy metals (primarily 7Be, 54Mn, and 60Co) along with calclum and other nonradioactive
impurities from spent-resin beds so that resins may be reused in controlling conductivity in closed-

' loop systems. The regeneration process uses sodium hydroxide and hydrochloric acid sotutlons, and

generates a waste brine, which is mainly sodium chloride and chlorides of the metals cmed aboYe
On a year-round basis, a 12,000-liter (3,200-gallon) batch of brine solution is generated every 31y
10 days, or about once a week on the average. This wastewater is allowed to settle, dmppmg ou'c"‘
suspended solids, and is then pumped to a tile field within the Mam leg, where itTS aIIOWed 1)
percolate into the ground. Analysis of the spent regenerants lndldates a pH frdm 2 1 to 12.3 while
still in the system, but more typically a pH from 8 to 11 when pumped to d|spos,a| Chemncal analyses
indicate minor concentrations of heavy metals ( e@, cdpper a‘t O‘?m.gil zinc at 0.27 mg/l; and
hexavalent chrom:um at <0.02 mg/l). Analysts c\f ra}dmnucltdas lr?d}cates ’Be at <0. 510 2.9 pCi/ml;
45Caat <0.3 pCI/mI 60Coat <0.1to /0pC|/mf qnd 22N»a at''<0.3to0 0. 3pCI/mI Tritiated water
activity was reported at <1 Oto 11. BpCI/mI DUfIng the winter, the tile fleld to which the
wastewaters are pumped mcasionally freeze&, along with the pipeline itself. In the past, some
batches were releaséd oto the CUB Booster Pond which is part of the Indian Creek basin. This practice
had the pqtdnﬂal’ for rnadvertent releases of low-level radloactlvity off-site, although no such

releases were evqr documéﬁmhd Radioactivity measurements are performed on every resin tank

,‘before ragenaratlon thhe fleld is frozen and a tank equals or exceeds 1 mR/hr on contact, that tank

8, held ‘until thaﬂ“eld thaws. The wastewater from the regeneration of tanks with readings below
1 mR/h.r on contact Is allowed to settle, dropping most of the radioactivity, before being discharged
to tH'é ‘Booster Pond. The current practice of using the settling tank was begun in 1979 for the Main
Ring closed loop system resins and in 1986 for the remaining resin tanks. Since 1987, the release of
radionuclides to the CUB tile field and Booster Pond has been negligible.

Photoprocessing operations at Wilson Hall and the Village generate a small amount of spent
developer and fixer solutions, along with dilute rinsewaters from print washing operations. The
laboratory on the fourteenth floor of Wilson Hall uses very small volumes of developer and fixer,
about 7.5liters (2 gallons) of each solution every 6 weeks. The operation in the basement is
considerably larger, but is primarily involved in making transparencies and graphic arts for use in
seminars and training sessions. There currently Is no use of silver solutions, as was common in the
past. However, when this laboratory was using silver solutlons, rinses were diverted to Swan Lake

rather than to the Batavia sewage treatment plant. DOE concern over this practice eventually led to



having rearly all (99 + percent) fllm processing done by outiide laboratories after
September 26, 1986 (Cardona, 1987). Now that there are no sllver solutions Involved and all
chemlcals used are blodegradable, tinses are sent to two closed sumps located below the process
machines. From there the wastewaters are pumped out to the sanitary sewer system, which ¢onveys
Wilson Hall wastes to the city of Batavia, In the unlikely event that leaking, concentrated solutions
have spilled into the collection system, the sumps can be pumped out into plastic collection tanks
and the waste hauled off-site. The city of Batavia's wastewater treatment plant manager was
provided with usage rates of all photoprocessing chemicals used in Wilson Hall and with typ‘l'&al
effluent data for three regulated photoprocessing pollutants: s/lver at 0.04 mg/l cyanlde iat
<0.01mg/l, and pH at 8.0standard units (Baker, 1986b) prior to release of pho‘tupfocessmg
wastewaters to the sanitary sewer. Batavia approved Fermilab's request fear permléslap fo resume
discharges to Batavia's system, since all quantities and concentratlons wera "welL withi‘n* limits
established by Clty Ordinance” (Musser, 1986), and photoprocessmg eff}uents began ‘flowing to
Batavia again on November 25, 1986 ( Cardona, 1987). , - ."f‘ :
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A third photoprocessing operation is condunted ln ‘tbe Rasearch Divislon's Printed Circuit Board
Laboratory in the village., Small volumes. Qf rlnsxa; and spent sblutlons are drained to the sewer that
formerly led to the Village Oxldatlon Pond, H Village sanitary lines were connected to the
Warrenville sanitary systam ‘as éf December 22, '1986 (Rlhel and Bowron, 1987), but the Survey team
found: no evidence'that any not?cé was provnded to Warrenville that small amounts of diluted
process wasteWa‘cers coqu be rqlea&ed to Its system. Warrenville, in turn, discharges all sanitary
wastes to the Nagérvllle-Sprlngbrook Regional Sewage Treatment Plant. This plant is considerably
,Iarger than Bat,avfa “therefore, impacts from 30to 40liters (8to 10 gallons) per month would be
mlmscufe Ferrml‘ab did seek permission from Batavia to release photoprocessing wastewaters from
Wllwn Hall to that system, but has yet to take the same steps with respect to Warrenville and the
Napervnlle Springbrook system.

Another Village source of wastewater is the Printed Circuit Laboratory's ferric chloride etching
solutions. Spent solutions had been released to the Village Oxidation Pond until late in 1979, when
the practice was stopped in compliance with Fermilab's self-appraisal recommendation AW-79-|
(Read, 1979). Currently only the rinsewaters from this operation enter the sanitary sewer, but these
rinses are contaminated with iron (up to 94 mg/l) and copper (up to 2.5 mg/l) and are at pH values
between 4and6.5. Flow rates are low, since the facility only operates intermitteftly (current
schedules show 2 days per week. Therefore, a 320-liter (85-gallon) batch of ferric chloride solution
lasts for 6 months).
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The Village's Cut Shop operations In Labo;utor«; No.1 are another source of contaminatec
wastewaters, but In this case, spent coolant Is released directly to the driveway rathar than to the
sanitary sewer system (see Finding 3.3.4.4). Approximately 1,100 to 1,500 liters (290 to 400 gallons)
per month of highly diluted water-soluble cutting oll are Involved, Some of these may percola'te
slowly Into the ground; the remalnder follow storm sewers Into the nearby pond. In the same area,
the large, printed clrcuit-board-making operations In Laboratory No. 8 also ganerate approximately
115 liters (30 gallons) per month of wastewater contalning flne residues from cleaning and polishing
flnished boards. Finished boards up to 6.7 meters (22 feet) long are placed flat on a table'eihcl

manually polished using Scotchbrite pads. Copper metal particles and pad fragments are rlnsed cfff
Into a 208-liter (55-gallon) drum to settle out, but some of the solid material floars and 15 allowecl tm
drain off to the ground outside the building (see Finding 3.3.4.4), i LI
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The major remaining source of contaminated wastewater In the Vlllage Is the oId Oxudatlon Pond
itself, It served as a single-stage aerated fagoon typica!ly,treat}ngo 25 tdO 60 mlllion lIters (66,000 to
160,000 gallons) per day of domaestic waste, mcluclllng sot‘ne of che proceqs flows described above.
Stringent BOD and TSS requirements mandate‘d by NPQES (Na‘clonal Pollutant Discharge Elimination
System) Permit No.IL0025941 proved ~ be vecy, ctlfﬂcg_rlt t& achieve. Data for 1986 indlcated
violation of BODg concentratlcm limits for, 10 out pf 12months and of TS5 limits for 8out of
12 months, Data are prasemed In Table 3- 13 DOE staff proposed to IEPA that the oxidation pond

" be bypassed and that SGWage flows b,e sem to the City of Warrenville system (Mravca, 1986). This

was begun on (5eoembar‘22 986, ar\d at Fermilab's request, the NPDES Permit was terminated by
IEPA, effeé’t,we Apr||29 L?a? (McSwiggln 1987). Fermilab staff plans to maintain aeration and

)
.water Ieve|s ax or e present levels in an effort to reduce BODs content. The ultimate goal is to

keép the pond fm future recreational and ornamental use and to ensure that the pond iImmediately
doWns;ream does not dry up. Data for the first 7 months of 1987 indicate very gradual die-away of
BODg‘and erratic performance with respect to TSS concentrations. Results of analysis are given in
Table 3-14,

In addition to the Village and Main Area sewage collection systems, which rely on off-site treatment
at Naperville-Springbrook and Batavia respectively, eight or more other locations at remote sites are
served by septic tanks. Only dumestic wastes are released to septic tanks, which are pumped out as
needed on varying schedules, depending on use rates. Six of the eight known Installations were
inspected, and no problems were noted. Tank Ioc‘a‘tlons for Sites 52 and 57 were not ohvious, but are
assumed to be comparable to those observed (l.e., without problems). In fact, Site 57 was a
farmhouse using a domestic septic tank. This farmhouse no longer stands on the site. In 1972 or
1973, it was moved to the Village as part of a housing cluster that now serves as a dormitory,
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TABLE 3.14

MONTHLY AVERAGE REPORT FOR FIRST SEVEN MONTHS OF 1987
VILLAGE SEWAGE TREATMENT PLANT
FERMILAB - BATAVIA, [LLINOIS

Parameter January | February | March April May June July

pH, units 8.5 79 8.3 7.5 9.0 7.9 7.4

BODs, mg/l 74 19 33 22 27 13 00
Suspended T Pon Y &
Sollds, mg/I 39 22 14 22 19 16 ; f;103 L

Fecal Coliform R
#/100 m| NA NA NA 12 58, 00 4] L

. '.' . ‘ \"“. ! W
Flow, mgd 0 0 0 0 RN R A I 0
] [T e [
Ml - \ .‘ e
. , eyt E
o, R ST B
Source: Aqualab, Inc,, 1987a. B RN
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Recirculating cooling water for the magnets and other equipment on-site (including fire protection)
is obtained from three interrelated ponding systems (refer to Figure 3-7). These ponding systems
may be a source of low levels of contaminants or pollutants. The Industrial Cooling Water (ICW)

System uses Casey’s Pond as its main reservoir and provides water for the Central Laboratory Areas,

the Experimental Areas, and most of the Industrial Area. Incoming water reaches Casey's Pond by

surface drainage and is also provided via a dedicated pipeline from the Fox River at Batavia. This
latter source provides ‘Fermilab with fresh water for 2or 3weeks at a time during the summer
months when evaporative losses are at their peak. Until recently, return flow from Casey's Porfd ‘to
the Experimental Areas and the Central Laboratory Areas was chlormated as it left the Casey s Rohd

pumphouse to prevent the growth of bacteria, mold, yeasts, and algae in heat excHangers and

piping. The presence of agricultural runoff introduces large amounts of ammes to tth system

Amines react with chlorine to form chloramines, which are not very effectwe as bloc:des Whlle the

Survey team was on-site, Fermilab was replacing the chlormatloh system wrth a brbmlne based

chemical injection to provide improved biological control An exienswe blocrde monltorlng program

has been designed to-measure the effectnveness o’r“ Gontml ahd:, t=o evaluate the residual
concentration of Total Available Halogen (TAH) in. the*water Th|s{a'tter measurement is particularly
important from an environmental stand- pcmt durmg thdse pérlods when this system releases water
directly to Kress Creek. Tests are. rondu(.ted to conﬁrm that <0.2 mg/l of TAH remains in the effluent
to the creek (Selby, 1987) e :

The second Farge‘ rectrwlatmg,,codlmg water system involves the Swan Lake/Booster Pond loop,

which servesﬁr furmsh the'needs of the Central Utilities Building (CUB). Water from CUB flows into

..the Booster Pond‘fromwhtch itis pumped to asmall ditch leading to West Pond and into Swan Lake.

A retum d|tch co'nveys cooled water back to Booster Pond. Water from Swan Lake also is pumped to
the'NS1 Service Building in the Switchyard Area for cooling use. Warm water returns to Swan Lake
via a surface drainage ditch. | Incoming water is either precipitation or water from the ICW system. A

spillway can be adjusted to prevent or allow flow discharge into the headwaters of Indian Creek.

The third large system is the Main Ring Ponding System, a series of interconnecting canals which

- completely encircle the interior of the Main Ring, plus two reservoirs within the ring--Lake Logo and

the Main Ring reservoir. This cooling water is used in heat exchangers at all service buildings
associated with the Main Ring magnets. Most of the water originates as surface drainage, although
make-up water can be pumped from Casey’s Pond when necessary. Any excess water overflows to

Lake Law and eventually reaches Ferry Creek.

Overflows from the three recirculating, cooling-water systems are controlled by manually placing or

withdravying stop logs in spillways leading to Kress Creek, Indian Creek, or to the Sea of Evanescence
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upstrearﬁ of Ferry Creek. Flow leaving Lake Law is regulated by a dam. Refer to Figure 3-8 for
locations of these controls. The Fermilab Spill Prevention, Control, and Countermeasures (SPCC) Plan
contains detailed instructions for trapping and holding spills‘wlthin any of these loops and at ather
locations where hazardous or radioactive materials may be accidently released (Fermilab, 1987a).
The plan makes use of sandbags and temporary control devices (weirs, oil booms) in addition to

containment in pond., lagoons, and lakes by raising the level of stop logs and spillways.

IEPA has questioned Fermilab's lack of NPDES permits to cover release of cooling waters to ”\Naters
of the State on the Main Site (the Swan Lake/Booster Pond System and the Main 'B!ng Pondmg
System),” citing 351llinois Administrative Code 309.102(a) as an authority (Denmné 1'9‘86) Th»s
citation identifies discharges that require NPDES permits, and "heat"” is meluded among the list cf"
materials defined as “pollutants.” |EPA assumed that any releases |dent|ﬁed as coolmg water
dlscharge must contain sufficient heat to fit the defimtlon of pollutants, so a c0mpllance inquiry
letter was dispatched on January 2, 1986, giving DOE 20 days.to reply DOE dld so on or about
February 28, contending that “DOE does not bellevé there 45 a need for NPDES permits for Fermilab
cooling water discharges” because ne|ther sOurce rquases enough heat in the summer to raise the
receiving body's temperature more than S°F Haa{ Ioads have been reduced substantially due to the

addition of superconducting magnets in the Mam ng and the Switchyard. DOE contends that heat
lcads from Fermilab dlsohatges cause neghglble nf any, change in temperature to waters of the
state. Since the Iabpratory Operatlc,ns Were scheduled to be shut down for the summer of 1986,
Fermilab oﬁfered “to conduct brack?;iound measurements then, so that those results could be

compared w4th Dperatlons in 1987 to verify temperature |mpacts (Mravca, 1986). IEPA has not

. responded etther ¥ Fermilab's offer or to any future action, with respect to Fermilab’s compliance

e

mdulry "L*"

Buildidgs and enclosures in the Switchyard and Experimental Areas have footings equipped with
sumps designed to collect and hold surface water until radioactivity measurements can be
completed. The sumps are then, based on results of analyses, pumped to the surface and transferred
to Casey's Pond via drainage ditches, or controlled as a radioactivate waste (held for decay,
solidified, or evaporated). The radioactivity is man-made, and enters the water from beam lines or
from contact with activated soil. Individual sources are located at the Meson line; M-East;
Meson 3 MP, MC and MW, NW-1 closed loops No. 1 and No. 2 for target trains; NW-4 neutrino line;
Neutrino 5; PE-3/PS-4; Proton 4; PC-4, and PS-5/PW-6. AH sources are covered under Fermilab's SPCC
Plan (Fermilab, 1987a).
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Several other small-volume sources of wastewater were also observed during the Survey. For
example, industrial area operations make use of a portable, Cleanomat detergent washing
(degreasing) machine to clean metal laminates for further use. About once a week, or when the
cleaning solution gets dirty, the machine is drained to the nearest driveway or parking lot. Total
volume per batch is estimated to be 190 to 300 liters (50 to 80 gallons) weekly. The oily washwaters
flow off the paved surfaces into nearby swampy lowlands in the industrial Area (see Finding 3.3.4.4).
When observed, the machine was in use in Bullding No. 2, but it is easily moved from building to

building as needed. I |

As part of its pollution source control program, Fermilab has .prepared and" xmpiemented @
comprehensive SPCC Plan in accordance with 40 CFR Part 12 (Fermilab, 1982a) The Plan has been
revised and updated twice to keep current with ongoing Cnanges in s:te operatlons - Guldeince is
given on possible quantities, flow rates, and directions to nearest receptor f‘or aII hypothetlcal
accidental releases of only materials or hazardous »substapces (raw metenals and wastes).
Appropriate containment structures are descrlbed, and dwersuanary equbpment for emergency use
has been provuded The SPCC contains specnfrc mstrueinons on a step -by-step basis for use of all sp|I|
control methods. Practical demonstratlons and mock release 1nmdents have been used to give site
personnel experience in handjmg the equlpment and reactmg properly to emergency situations.

Emphasis has been placed on documentatlom ‘of events and proper notification of agencies and

~ authorities in a txme{y manner Qveraﬂ Fermilab’s SPCC demonstrates fully the benefits of

examlmng posslble pathw.ays to tHe environment so that advance planning can minimize the

l|ke|1hood of,any'migrathrf of*ouls or hazardous materials off-site.

With retpect t&a&rinking water sources and controls, Section 3.3.1 identified sources as Warrenville

city;\h@ter for the Village Area (since January 28, 1987) and on-site Wells No. 1 and No. 3 for all other
majni Fermilab users. A few scattered sites still use shallow wells originally developed for use when
the sites were farm homesteads. The Warrenviile city water supply is distributed as received to the
Village Area’s potable water distribution system. Water from Waells No. 1 and No. 3 have automatic
vchlorination prior to entering the distribution systems (Well No. 1 at the CUB and Well No. 3 at the
wellhead). Chlorine residuals are recorded on a strip chart, and total volume pumped is also
accounted for daily, Backflow‘prevention devices are installed to prevent cross contamination from
nonpotable sources. Fermilab utilities’ personnel routiiely inspect these devices to ensure that they
function properly at all times. Coliform samplés are checked monthly by IEPA's Division of Public
Water Supplies. Although no fecal coliform was found fn 1986, 1 sample from the CUB on the Main
Site's distribution sample exhibited a total coliform count of 4 colonies per 100 mi sample. This
amount exceeded the permissible limit of 2colonies/100mi. Resampling and analysis for

2 consecutive days after the report was received (1 week after the original sample) gave satisfactory

3-49



readings below the 2colonies/100 ml limit. Fermilab believes that the IEPA sample collected
ofiginally was inadvertently contaminated during or after collection and was not representativé of
the Main Site water supply. A misunderstanding did develop regarding the need for public notice in
such cases. Public notice was not posted untii myor‘e than ﬁmonths after the incident, and then only
after [EPA requested information on the notice. Fermilab has modified its procedures to ensure that
public notification will be given at the proper time if future incidents occur (Coulson, 1986a). This
commitment was fulfilled in mid-1987 when Fermilab posted a notice that it had failed to submit the
requlred number of bacteriological samples or sample analyms reports. The required sampling
perood was April 27, 1987, through May 24, 1987, but Fermilab’s samples did not arrtve at the IEEA
laboratory until May 27, 1987. This constituted a violation even though results of all ar\afyses wer‘e

- within mandated limits.

333  Environmental Monitoring Program E

Since the NPDES Permit requirements no forger appty, all surface water mcmtorlng done at Fermilab
is voluntary in nature rather than mandated by rsgqla(ions S‘tate reqwrements do, however, apply
to drinking water consumed on-site. Mast of" t}‘re mohltormg frequencies and sample selections
depend onsite activities and analytncal data generated in the previous year. Three groups are
involved in sample collecfeton and analy5|s Busmess Serwces and the Environment and Safety group
do most of the so- ca"éd routme ana,lyses of surface waters drinking waters, and cooling waters.
Radiation Physmcs and the Enwronmeht and Safety group do non-routine analyses and special project
.assessmems mgmd‘mg beam dumps closed-loop coolants, radicisotopes, beam-line retention tanks,
.,and sumps S‘chedmes are developed early in the year to ensure that all locations are effectively
covered Sampie‘ matrices include the obvious ones, like surface water, plus less obvious ones like
park_lmg lot catch basins for PCBs in silt; effluents from the printed circuit laboratory ferric chloride
etché‘r'for copper, iron and pH; photoprocessor laboratory sumps for. cyanide, silver, TSS, and pH;
ponding systems water for chloride, chromates, sulfates, copper, oils and greases, and PCBs; and
potable water wells for total and fecal coliforms. Frequencies vary from daily for residual chlorine in
potable water to annually or less often for wells or sumps of infrequent use. All three creeks are
routinely sampled at least 3 times a year, and Kress Creek is sampled monthly whenever water is
flowing over the spillway from the laboratary. The more remote surface waters--the Fox River and
the west branch of the DuPage River--are sampled annually, even though neither river is used as a

drinking water supply (Baker, 1987).
Certain laboratory operations receive special attention. For example, batches of treated regenerants

from the CUB ion exchange systems are routinely analyzed for pH; hexavalent chromium; copper;

zinc; 7Be; 54Mn; 60Co; 45Ca; 3H; and 22Na. Sumps, dumps, and retention tanks are analyzed for
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radionuclides assoclated with the specific operations involved (e.g., 137Cs; total radium; total
thorium). Also, the laboratory collects fish and motiusks where available to measure PCB and metals
concentrations. At points where radloactive effluents may be dlischarging, Fermilab collects
sediment and vegetation samples to determine whether there is any potential for radioactivity to
concentrate in those media. Samples are analyzed for 7Be; 22Na! 54Mn; and 60Co. Sediments are

also analyzed for 137Cs, whereas vegetation is analyzed for 3H.

Several deficiencies were noted by the Survey team while observing Fermilab’s sampling and analysrs
procedures. Although no obvious errors or impacts on environmental quality were found Ty a darect
result of these deficiencies, practices presently in use do not provide the |eve1 of‘ confldenCe
necessary to defend the validity of the data in case of outside scrutiny. ertten protocols are not
readily available, preservation techniques were inadequate, chatn of custody forms do no‘t follow
the samples off-site, and decontamination and cleaning of sampllng equipment was done in a way
that cross-contamination could have occurred. Samples for disskoed oxygen were collected in
plastic bottles, rendering all results questionable. Refer to Sectton 33 4 A for further detalls on this
problem, and to Section 3.4.4.4 for similar flndtngs on*g oundwatec sampling.

3 ' P L o,
(S ‘. . i )
R . W

Analytical data for the former Vlllage Area sewage treatment plant are prowded in Tables3-13
and 3-14 for 1986 and 1987‘,‘respect|vely Slte wlde water quality data for the creeks, Casey s Pond,
and the Fox River are. prowded in TabJe 3—15 for 1986 and Table 3-16 for the first half of 1987. Note
that general standerds were met~cor‘rsnstently for all except fecal coliform. 8005 values tended to be

|ow and suspended sollds on- sate were at least as low as the Fox River. Site-wide radionuclides

.‘measurements ;vere glso made for all these sampllng points and the west branch of the DuPage

Rwer up and downstream of Ferry and Kress Creeks. All measurements for all sample points in the
years 1985 through 1987 were at or below background values of 0.50 pCi/ml for 7Be; 0.30 pCi/m!|
for 4‘Fc-a; 0.10 pCi/ml for 60Co; 3 pCi/ml for 3H; 0.10 pCi/ml for S4Mn; and 0.30 pCi/ml for 22Na.

Analytical data for tritium measurements made on-site in 1986 appear in Table 3-17, where they are
compared with the relevant DOE Derived Concentration Guide (DCG). Note that even the highest

concentrations at Ny and N, sumps are less than 20 percent of the relevant standard.

Data for fish and mollusks are found in Table 3-18 covering samples collected between July 16, 1981,
and May 23, 1986. Results for PCBs are compared with Lake Michigan salmon (stomach fat sample).
The latter sample showed inconsistent results, sirce the total PCB content was less than the sum of its

parts,
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TABLE 316

SITE-WIDE WATER QUALITY REPORT FOR FIRST HALF OF CY 1987
FERMILAB - BATAVIA, ILLINOIS

Suspended Fecal
pH, Units Dissolv;d /Cl)xygen 8{20/15 Solids Coliform
d - Mg ma/l #/100ml
Ferry Creek 8.2 8.9
Kress Creek 7.8 87 2.5 i0 496 iy
Indian Creek 7.8 9.0 2.1 6 e
rasey's Pond 8.3 8.7 1.9 o0 E ~'«"“-14
Fox River 8.3 8.7 72 o er | 20
General | Not less than U L R
Standards 6.0-3.0 5.0 atany time N T f“"x.. Y Mean of 200
Source:  Aqualab, Inc. 1987b, oo
*  There are standards for effluent from treatment Wdrks or wastewater sources, but no general
standards. . .
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Radlonuclide analyses of sediments in 1986 Indicated low levels of 5elements, even in Ny and
N, sumps where tritium values were at thelr peak. Refer to Table 3-10 for data on 7Be, 22Na, 54Mn,
60Co, and '37Cs. Vegetation around the same location plus three stacks expectac to be releasing
limited amounts of radloactivity was analyzed for 3H, 7Be, 22Na, 54Mn, and 60Co. Data are presented
inTable 3-11,

Data exist for numerous other sampling points In 1986, but the overall thrust of the entire
monitoring effort points to good control of Fermilab’s radloactive and non- radtoact'i've
cont‘amlnants Impacts on receiving streams are very minor or at background levels The over’all

:
! " \
v
o

program accurately characterizes the surface water quality.

3.3.4 Flndlng§ and Observations AR

33.4;1 Cateqory | | RS
None N * . i:i";”

3342 Categoryll N " ‘

None

’A‘M‘

I" ‘I’l-‘ “
PG . “
e [

3343 Ghte

v v .
Ve )

Nonéﬂ:‘
3.3.4.4  Category IV

1. Contaminated Wastewater Released to The Ground, Several small-volume sources of

contaminated wastewaters are discharged to the nearest paved surfaces or to the ground
without adequate control or treatment. Although no environmental problems were
observed, such practices could ultimately contribute to the pollution of soils or groundwaters
beneath the surface with oils or heavy metals. Specific examples of such releases include the
following:

® 1,100to 1,500 liters (290 to 400 gallons) per month of aily plasma burner coolant from

laboratory No. 1's cut shop is draine'd to the driveway adjacent to the building. Analyses

indicate oil and grease concentrations at 28 mg/l; iron at 2 to 58 mg/l; chromium, copper,
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manganese, and nickel at 2, 1.35, 3.8, and 1.8 mg/l, respectively. From the driveway the
coolant elther percolates Into the ground or Is flushed into the storm dralnage system.

0 190to 300 Iiters (50 to 80 gallons) per week of olly detergent washwaters from a portable
Cleanomat degreasing machine are released to the driveways and parking lots In the
Industrial aréa, from which they are flushed Into the nearby swampy lowlands, When
observed, the machine was In use In Building No. 2, but It Is portable enough to be hauled
wherever needed. Metal laminates are degreased by this inachine, transferring resld‘f;nal

olls and possibly heavy metals to the washwater, The potential for soil and groUndv«a&er
- r

Vi 0 N

. ‘. A,
[
«

contamination exists as a result of this practice. »

N et ‘s
, ‘. '; ‘,‘ ‘-“u
o h e '1‘

e Approximately 115liters (30 gallons) per month of rlnsewaters from the pollsMng of
copper-based prlnted circult boards are released dlrecfly ‘do the grdund from laboratory
No. 8 in the Vlllage The bulk of the metalllpcoppec ln thls wastewater is recovered by
simple settling In a 115-llter (30- gallon) plas“qlu contamér, .but the supernatant does
contain floating pleces of Scotchbrite pac]sip whlch copper particles are embedded. This
material Is transferred to the grc:rupd wheré |“c accurnulates at the surface, or s carried to
the DUSAF pond by, stormwater ruhoff In enther case, a potential for contamination of
soll, groundwaterr or sur‘face water exms

K
ot i
i

Defuclehues m Sarmblinq Prorédures Although the Fermilab analytical‘ laboratories have a

”sampr{.ng quallty assurance program In effect, there are some deficiencias in its
"'rmpler‘nentatnm‘s The Survey team did not find evidence of invalid data, but the sampling
,'practlces.presently used are not sufflc;ent to clefond the validity of the data. The specific

*.sampling problems and potential consequences are discussed below:

® The surface water sampling procedures for the radioc \emical and chemical measuren.ents

are not available in a detailed sampling protocol for 12a samples collected by the Safety
Sectlon. The lack of formal procedures makes it difficult to verify proper sample
collection. Also, a new or temporary person substituting during the regular sampler's

absence can sample improperly without a sampling manual for guidance.

® The water samples are not always properly preserved by cooling for organic compound
analysis or by the addition of acid for metals analyses. Since metals are known to plate-out
on the surface of the container if the sample Is not at a pH of less than 2.0, the data
obtained can be erroneous. Organic compounds are subject to biological and chemical
changes on standing. These effects can be greatly reduced by cooling below 4°C and
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storage In the dark. Sample preservation techniques when used, and sample holding
times prior to analysls were not recorded in an appropriate logbook for later verlflcation,

Although chaln-of-custody forms are avallable and used, they are not properly signed at
each transfer of the sample and do not accompany the sample to the ¢contractor's off-site
laboratory, This can result In difflculty In proving the rellability of the results obtained,
since documentation that the correct sample was analyzed cannot be provided. This
deficlency occurs at hoth laboratories (the Nuclear Counting Laboratory and the W’ater
Labaratory). : o > '.L:'li

Surface water samples at most locations (except the sample coHected qt the» qxldatiom
pond) are collected for both laboratories by fllling a contamer at cme polnt (e g "“below
the surface at one point near the shore). This practice can resuit }n obtalning a non-
representative sample, Streams, ponds, and Lakes qre not homogeqous in water quality
For example, channeling occurs In rivers ahd streams thus fhe.collection of a sample near
the shore at one point may not adeQuater r‘q?ler‘t \he waier quality of the river or stream.

'
"l h‘
:", Y
"

f Q
v "
1‘ y. . ¢

0} AN

Inadequate cleaning, of water sampling eqt,llpment between samples was observed during
a sampling trip: w.Lth the sampler for ‘the Environmental Protection Group. This practice

qr,'

¢an contamlnate :amples le,adlng to erroneous results. This is probably a consequence of
nm'havmg a de.té||ed mmp‘ling protocol as discussed above.

“ 0 ﬂ
..-', o “ !
i ',.'“ . ""

' ".,. Thé, Bottre ‘Used to collect the sample for dissolved oxygen is not the recommended type.

At présént a plastic bottle is used, which may be permeable to air. Typically, samples for
dissolved oxygen are collected in a glass bottle with a glass stopper so that the bottle can
be filled without trapping air in the bottle.

3-58

I



4

s

1

34 ogeolo
3.4.1 Background Environmental Informatlon

3.4.1.1 Reqlonal Geology

The Fermilab site lles within an area of North America that has been relatlvely stable since the
Pracambrian perlod more than 600 million years In the past. As such, the underlying geordblc
formations are relatively undisturbed. The oldest rocks In the area are the crystalllne Precambrisan
granites and gneisses that form the basement complex of the Canadlan Shield. Th\é‘sfable rodk
platform played host to sedimentation in shallow transgressive and regresswe .seas cfurlng thie’
Paleozolc Cambrian through Pennsylvanian periods. Sedlmentatlon during that tlme consis‘csd of
¢oarse- to fine- gramed materlals now represented by cyclic seqdences of sandstone, shale, and
carbonate beds. The stratigraphic column of the bedroqk typlca.l In thefnorth central illinols area Is
presented In Flgurea -9, These sedimentary rocks are astlrﬂated, fq ranga'from 610to 1,220 meters

44444

. ".‘,
v
Al A
' Y
v

The stability of the reglon s\lnce thq lower Paléozolc era is evident from the lack of major structural
disturbances such as" fmldlng and faultlng resultlng In substantial topographic relief. The region is
typifled by neady‘ flat beddlng, ,thch dips southeast toward the lllinols Basin at an average of
approxmately 10,Qfeet m Sto 10 miles (Kempton et al., 1985), These gentle dips are caused by a
structuml hu_ﬁ,h,,appmxmately 100 miles northwest of the site, referred to as the Wisconsin Arch.
Althaugh the arte‘a is relatively undisturbed, minor folding and faulting have occurred in the distant
geolggm past. Figure3 10 shows these structural features,

Eroslon has removed most evidence of rocks younger than the Silurian bedrock In the vicinity of
rermilab. Only glacial sediments of sand, gravel, and clay exist above the bedrock. These -
unconsolidated materials were produced and deposited during several stages of continental
glaciation that occurred during the Pleistocene epoch. These sediments occasionally range in
thickness up to 150 meters (500 feet) where older river valleys are filled with sand and gravel. The
current landscape is relatively flat, and the thickness of glaclal sediments generally mirrors the
bedrock topography with thicknesses between 30and 46 meters (100 and 150 feet); however,
subs{antlal areas of glaclal sediments exist with thicknesses of less than 30 meters (100 feet)
(Kempton, et al., 1985).
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BEDROCK STRATIGRAPHY
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The last glacial stage to affect the area is referred to as the Wisconsin Glaciation. The retreat of the
glaciers from this stage resulted in the freshest glacial features visible in the topography of the area.
These features include closed basins and lakes, poorly integrated drainage lines, more outwash
plains, small areas of good till plain, and a lack of loess cover (Thornbury, 1965). The result of these

featuresis a relatively featureless plain of low relief.

3.4.1.2 - Site Geology

L
¢

The geology of the Fermilab site is well known from the numerous studies performed there by
Federal and state agencies, and by private consultants for design and construc’uoh of the sr‘ce
facilities. Some of the most recent subsurface studies have included deep engmeerlhg bormgst
Figure 3-11 is a partial stratigraphic column at the site constructed from data from ~Test “Hole F-1
drilled during the fall 1984 test drilling program for the Superconductlng Super Collrde’r (SSQ) siting
stud|es(Kempton etal., 1987). _t;., T

The bedrock stratigraphy at the site above th‘e Precamprlah basement consists of Cambrian through
Silurian age sediments, approximately 1 220 met.ers (4 OOOfeet) thick. The earliest of the sediments
are Cambrian sandstones and ,dolomlte These sed(ments are approximately 800 meters (2,600 feet)
thick and range from the medal Mt ;nmon Formatnon a poorly sorted, coarse-grained sandstone,
through the EmrnenceFormatlon a ﬂne- to ‘medium-grained dolomnte containing oaolitic chert, Two
reglonally |mpo~r.’tant forrhatmns; th‘e [ronton Sandstone and the Galesvrlle Sandstone, comprise an

aqu|fer

The sedmems of the Ordovician period range from the Prarledu Chien Formation, which
cor\formably overlies the Eminence Formation, to the Maquoketa Formation. The Prarie du Chien is
‘ composed of interbedded cherty dolomite and sandstone with minor siltstone and shale. It is
variable in thickness from 0to 120 meters (0to 400 feet), and is unconformably overlain by the
Ancell Group. The St. Peter Sandstone and Glenwood Formation of the Ancell Group comprise

another regional aquifer. The St. Peter Sandstone is 46to 76 meters.(150 to 250 feet) thick ¢nd is

described as a pure white, fine- to medium-grained, rounded, well sorted, friable sandstone. The -

overlying Glenwood Formation is approximately 23 meters (75 feet) thick and contains poorly zorted
sandstone, silty dolomite, and shale. The Ancell Group is conformably overlain by the Galena and
Platteville Groups. They consist of approximately 110'meters (350 feet) of dolomite with minor

chert, shale partings, and limestone.
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Source: Kempton, etal, 1985,

FIGURE 3-11

- STRATIGRAPH!IC COLUMN FOR TEST HOLE F-1
FERMILAB - BATAVIA, IL
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The Maquoketa Formation conformably overlies the Galena Group. It Is approximately 40 meters
(130 feet) thick at Fermilab (Kempton et al., 1985). The lithology of the Maquoketa is hlghly variable
ranging from shale to argillaceous dolomite to dolomite. It is considered to be a conflnmg unit for

the underlying Cambrian and Ordovician aquifers in the Chicago area.

The contact between the Ordovician Maquoketa Formation and the Silurian Edgewood, Joliet, and

Kankakee Formations is an erosional unconformity. The thickness of Silurian dolomite is

approximately 43 meters (140 feet) at Fermilab (Kempton et al., 1985). The Silurian do|omites«é're :

described as fine-grained, with shaly partings and minor chert. The surface of the Srlur|an dolor‘mte

is the top of bedrock at the site.- Almost all of the younger rocks have been remcpved by erosuon or__

glacnat|on The bedrock surface lies beneath approximately 18to 30 meters (60 to 100 {eet} of glacrafrl‘

drift. A topographrc map of the bedrock surface is shown on Frgure 3 12 IS

0! * S
(A . [RORTE

Glacial deposits form the overburden at the Fermilab srte These. comlst of seven separate tills, with
two sand and gravel layers over some portion of the’Srte The qlacrat sedlments have been studied in
detail, and subdivided into five informal unl‘cs shon n Tabie 3~19 (Landon and Kempton, 1971).
Some uncertainty exists with mterpretatnon Qf thestages Qf the glacial units at the site. An earlier
interpretation (Landon and Kempton 1971) rs that the tIHS are mostly of the Wisconsin Stage

Wedron Formation overtymg the Wmnebago Formatlon A more recent interpretation.

(Kempton et al,, 1985’1‘: s‘that the Wedron ‘Formation overlies the bedrock and the Winnebago

Formation is- nOf. present - the 'srte However some outwash sand and gravel deposited directly
below the W(edmtj Formatlon may be related to outwash and tills of the Winnebago Formation
(Kempton et a'f 1§857 The current interpretation is that the tills are the Yorkville and Malden
Members of the»Wedron Formation. These tills appear to be separated by either a lacustrine silt, or
an outvyash sand and gravel layer on the order of 1to 3meters (3to 10 feet) thick at an approximate
eleva‘fic'm of 216 meters (710 feet) msl. A subsurface profile in the vicinity of the experimental area is

shown on Figure 3-13.

3.4.1.3 Groundwater Regime and Usaqge

The groundwater regime at Fermilab exists as a system of three aquifers. The uppermost is the
glacial drift composed of sand and gravel layers that are highly variable with respect to thickness,
areal extent, and yield. The two other water-bearing zones are the Silurian dolomite and the

Cambrian and Qrdovician strata. These two are considered regional aquifers.
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The glacial drift aquifer yields water from the sand and gravel layers, There Is avidence of two
water-bearing zones within the glacial drift at the site. The upper layer is considered to be a perched
water table that occurs within a layer that has been described in some areas to be a slity sand, and in
other areas to be a fine to coarse sand. This Is apparently an outwash deposit that overlies the
uppermost clayey till. Water-level measurements in this upper, perched, water table in several
piezomaters installed in the experimental area have ranged in elevation from approximately 220to
230 meters (730 to 745 feet) above mean sea level (msl) with corresponding depths ranging from less
than 0.3 to approximately 3 meters (1 to 10 feet) below the surface (Hall et al., 1969a), Some areas in
the western portion of the site where ground surface elevations are hlghest are expected to Im\m

higher water levels in this upper, perched, water table, as evidenced by measurememts iy Well F-3

These measurements indicate water at elevation 230 meters (753 feet) msl, ccrres;;ondmg to a clepth "

of 1.6 meters (5. 25feet) below ground surface (Sasman, 1987), .It is estnmated nhat seasonal
fluctuations in the water level in this upper zone may vafy by as rnuch- as Bmetérs (10 feet)
(Hall et al., 969b) Values for the Coefficient of Permeabtllt.y m thg upper zone range from
1.2 x 10-3 meters/min  to  1.8x 10-6 meters/min (llx 103feet/mm "to. 6x 10-6 feet/min)  (Hall

4

etal., 1969b). No data is available on Water t;uality ‘qnd thls shallow perched, water table is not
used for drinking water at Fermilab. SR

A second perched water tabka oc;urs assoclated wuth the sand and gravel layer between the upper
and lower till seque‘ncﬁs Water levals measured in plezometers installed in this sand and gravel
layer were reponed to' range frpm an approximate elevation of 216 to as high as 224 meters (710 to
735feet) msL. qorrespondmg to depths ranging from 3.4to 11, 3meters (11to 37 feet) below the
surface The éreal éxtém thickness, and water quality of this sand and gravel layer have not been
charac’rerlzed o wells draw on this aquifer for drinking water supplles at Fermilab.

The ﬂll' members that separate and in some areas confine these perched water tables have been
evaluated by several methods, and estimates of the vertical permeability and vertical flow velocities
in them have been made. Estimates of groundwater flow rates range from a high of
3x 10-3 meters/day (1 x 10-2 féet/day) (Smith, 1971) to a low of 3.7 x 10-Y meters/day (1.2 x 10-4 feet/
day) (Pfingsten and Kastman, 1978).

The Silurian dolomite aquifer is the most commonly used regional aquifer in the site vrea Annual
usage at the site was estimated to be approximately 155 million liters (41 million gallons) in 1986
from 11 wells (ISWS, 1986). Estimates for the yield from each of these wells are presented in

Table 3-20. Locally, the City of Warrenville uses the Silurian dolomite aquifer for its water supply.
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TARLE 3.20
- 1986 WATER-WELL USE
B FERMILAB - BATAVIA, [LLINOIS
- Well Number Total Gallons Used
FNAL 1 25,017,000
FNAL 3 410,000
FNAL 4* 180,000
- F-17A 200,000
F-29A 109,000 -,
) F-508 | 250,000 o

F-52 350000 |
- F-558 0 0,000 4,
| F-56 o | e T todipoo T
F-58 o oyl 25,000

F-62 , s 13,654,650

- F-688 %, - 25,000
. .., SOUrcer Adapted from Sasman, et al., 1981,
B caloee o Wellin Camprian-Grdovician Aquifer
' . 12": l“-:<"g “‘m‘.(l"‘
O
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The city's well No. 5, located approximately 975 meters (3,200 feet) southeast of the site boundary
corner, reportedly supplled 290million liters (77 million gallons) In 1986 (Ludwlgs, 1987),
Approximately 30 other private and municipal water supply wells are cataloged by the lllinols State
Water Survey (ISWS) to l{e within 0.6 km (1 mile) of the site boundary. The current operational status

i

of these wells Is not known,

Plezometric surface elevations of the Silurlan dolomite aquifer range from approximately elevation
215 meters (705 feet) msl in the north central por‘tlom of the site near Casey's Pond, to elevaf?on
is a minimum of Zyneters/km (10 feet per mile), and the potentlometrlc surfaqe gehefally slopes
downward to the east (Sasman et al,, 1981), Figure 314 shows the reglonai p|ezometrjc-sur ace of

!

the Silurian dolomite aquiferin 1979,

The average flow velocity in the Silurian delomite aqutier 1n tha FermllaB Vlllage area has been
estimated to be In the range of 1to 2 meters/day, (3“lo 6 feetjday) wvﬁh a maxlmum of 4 meters/day
(13 feet/day) (Schicht, 1969), More recent stud es raport hydraul?c conductlvities ranging from
1 x10-3¢cm/sec (2 x 10-3 feet/min) to 4 x 10° ﬁém/se\c (8 X 10 6'feat’/mln) (Kempton et al,, 1987). Beccuse
of the overlying sand and grayel grounclwater flow is not restricted to the dolomite bedrock. As
such, the groundwater ﬂow anq subsequent velocltles are dependent upon the character of the
overlying sediments* amd Lhe solutloh cHamnels formed in the dolomite, These solution channels are
the result of Wsathermg ai: ng Prg- ek‘stlng fractures or bedding planes in the dolomite and provide
secondary porqsrty ‘that is !Igmﬂcant within the upper 7.6 meters (25 feet) of the weathered zone.

. Below that depth soh.mon features generally decrease, and. flow rates decrease.

“
'(
v“

GfoQ’ndwater quality is monitored in the Silurian dolomite aquifer at the site for drinking water
standa'rds and other selected parameters. Sectlon 3.4,3 provides details on the monitoring program.
Water quality test results from January 1986 Eampling are presented in Table 3-21. These results
show that most of the parameter concentrations are bei'w the maximum level standards for
drinking water. The exceptions are total dissolved solids (TDS;, sulfates, and iron in six, one, and ten
of the thirteen wells, respectively. Although hardness is not reported, it is regionally reported to
average just below 500 mg/l in the Silurian aquifer (Sasmanetal.,, 1981). Table 3-22 presents
concentrations for some selected paramaters in the Sllurian dolomite aquifer. Background levels for
rad um in wells at Fermilab ranged from 0.07to 3.0pCi/l. No accelerator-produced radionuclides
we ¢ detected (Baker and Schamber, 1972). The regional mean and range of the water quality
parameters, when compared 1o the Fermilab well data, indicate that the site water quality does not
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TABLE 321

JANUARY 1986 WATER-QUALITY SUMMARY (mg/l)
FERMILAB, BATAVIA, ILLINOIS

Total Nitrate ‘
Parameter | Dissolved | Chloride |Fluoride | +Nitrite | Sulfate | Chromlum | Cadmium
Solldy Nitrogen
Standard 500 250 1.8 10 250 0.05 0.018";
SDRu/;YX 490 60 [ o8 | <oos | 1430 | <ooo0t,f <ooo11
 Raw 523 120 | o8 | <oos | 1610 | .< 0.001"] yr_fj:;fg.om
1Dist, 533 R s
3 Raw 530 180 | 07 | <o0os | 1640 | <0001 | <0001
3Dist, 797.0 RN
62 Raw 423.0 80 [ og [i=ps]g9.d | <000t | <000l
62 Dlst, 4500 N ERE
17 A 537.0 220 | 0.8 ", <008 | 1080 | <0001 | <0.001
29 830 .| 240 | 09 |“<005 | 4500 | <0001 [ <0001
50 5307 | 330 Jrios | <oo0s | 1080 | <0001 | <0.00f
52 onpe stree] L2207 06 | <005 | 1030 [ <0001 | <0.001
55 " Fa 443 ) 300 0.5 <0.05 620 | <0001 | <0.001
LS8 B0 2.0 0.7 <0.05 <50 | <0001 | <0.001
“lee + 330,0 <1.0 0.7 | <0.05 180 | <0001 | <0.001
's?, 420.0 8.0 0.8 <0.05 76.0 | <0.001 | <0.001
43
20 440.0 20| 10 | <005 380 | <0001 | <o0.001
45 440 50 | 06 [ <0.05 370 | <0001 | <0.001
| 3-72
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TABLE 3.2

JANUARY 1986 WATER-QUALITY SUMMARY (mg/l)
FERMILAB, BATAVIA, ILLINOIS

ot
'
4

PAGE TWO

Parameter Mercury Sllver Lead Zinc lron Copper | Manganese
standard 0.002 0.05 0.005 | 5.0 1,0 5,0 0.15*
sty <00001 | 0001 | <001 | 0005 | 068 | <000 | 0010
I Raw <0.0001 | <0001 | <0.01 0004 | 075 | <0.001,4 iorf
1 Dlst, <0.01 0180 | 171 | 00w )

3 Raw <00001 | «0.001 | <0ul 0092 | 213 "["0.206" ", 05205
3 Dist. <0.01 0,012 10:30 | .“d'[Q(‘)?

62 Raw <00001 | <0001 | <001 | Q015 |, -0 ['0.004 | <0.013
62 Dist. | <0.01 ", 004) [+ 024.1 0.052

17 A <0.0001 | <0.001 | <001+ g.149% .50 0.005 0.010
29 <0.0001 | <0.001 <oor . 6802 | 083 0.003 0.017
50 <0.0001, ["%0.001 | <0®1 4" 0072 | 1.80 | <0.001 0.018
52 <‘o,g,o'd~1"' <0001 | 001 0.313 2.20 0.004 0.035
55 | fr<oduot | <oopr | <00 0.066 | 2.00 | <0.001 0.017
s6 v |.%0.0001] %0001 | <001 0260 | 3.10 | <000 0.025
s 1T <00001 | <0.001 [ <00t 0.673 045 | <0001 | <0.001
68 T <0000t | <0001 | <001 2.20 154 | <0.001 0.009
43"

20 <0,0001 | <0.001 | <0.01 0.424 | 174 0.075 | <0.001
45 <0.0001 | <0.001 [ <0.01 0.148 |  3.10 0014 0.010




'TABLE 3-21

JANUARY 1986 WATER-QUALITY SUMMARY (mg/l)
FERMILAB, BATAVIA, ILLINOIS

PAGE THREE
parameter | Cyanide | 2,4-D | Gasoline Ozszi‘ic [\;‘rgrﬁgﬁ; T;itc:;z;o- Ztikcw};llg:: ‘
‘ : , ‘ Carbon ‘ ‘
Standard 0.1 0.1 u%'/} u%/f (21825
EDRJ:\I/X <0001 | <20 | <100 27 o <19 .'< 1..6"‘:3"}' {
1 Raw <0001 | <20 | <10.0 3.2 G 1.0t T R,
1 Dist. " .
3 Raw <0001 | <20 | <100 29 1 <1.0° <1.0
3 Dist. AN T
62 Raw <0.001 | <20 | <10.0%°f. <1.0 <1.0
62 Dist. | B -
17A <0.001 | in 3.3 <1.0 <1.0
29 <0.001 |
50 .<0ad1 fie 8.0 <1.0 <1.0
52 | <0001 <0
s RS0t |7 <10.0 2.9 <1.0 <1.0
" “55-‘- 12<0.001 <10.0
58" <0.001 | <2.0 2.6
68" <0.001 | <2.0
43 <10.0 2.6 <1.0 <1.0
20 <0.001
45 <0.001
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TABLE 3-21

JANUARY 1986 WATER-QUALITY SUMMARY (mg/l)
FERMILAB, BATAVIA, ILLINOIS

PAGE FOUR

Parameter

Benzene

Ammonium

‘S‘odium

pH (units)

Standard zero 1.5 6.5-9.0
1 RAW (Dupl.) 0.49 31.4 7.63

1 Raw <1.0 10.81 30.5 7557
1 Dist. 0.81 R

3 Raw <1.0 <0.05 305 785,

3 Dist. . 3 ;
62 Raw <1.0 0.48 . 9.8 . 742
62 Dist, N R

17 A L. 082 n} w258 7.43
29 Wl [ 49,0 7.58
50 ) s 7.49
52 Y ) 7.64
55 0.36 19.1 7.45
56 . 039 . 19.1 7.41
58.. 0.42 17.4 7.40

2 les L 0.76 19.4 7.40

" 43" 0.79 31.3 2.6
20+

45
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TABLE 3-21
JANUARY 1986 WATER-QUALITY SUMMARY (mg/l)
FERMILAB, BATAVIA, ILLINOIS

PAGE FIVE
o Chloroform | Dichlorobromethane | Dibromochloromethane | Bromoform |
Trihalomethanes ‘ |
(ug/l) (ng/h) ~(ug/l) (ng/h
Well # 1 Dist. <1.0 - 15.0 5.9 - <1.0
Well #62 Dist, <10 6.8 2.5 <10
W % _ I
Well #1Raw <1.0 <10 <1.0 T T |
Dupl. ‘ . G e o
‘Source: Adapted from Mottashed, 1986. | 3 3
* Note: Non-community water supplies exempted.
+ Proposed Federal Limits. ’ ‘ . RSO
§ Standard for watersin general use. . O .
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TABLE 3-22 : |
1979 WATER QUALITY FOR 282 WELLS IN THE SILURIAN DOLOMITE AQUIFER
FERMILAB - BATAVIA, ILLINOIS

Parameter ~ High Low | Median

TDS (mg/h) ‘ - 1,832 ‘ 259 625 -

Hardness as CaCO3 (mg/l) 1,360 134 481

Sulfate (mg/l) o - 864 0.1 166

Chloride (mg/l) o 450 0 : s

Sodium (mg/l) 317 a1 e 02

Total Organic Carbon (mg/l) - 16.5 Y R 16 T

LI X Lyt

|Fluoride (mg/l) 1.6 e 0 03

Total Iran (mg/1) 536 _ o, TOben | w12

Nitrate (mg/l) 6320 | s o 0.2

.

Source: Adapted from Sasman etfé_l'f:»,‘ 19;8iT:I
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appear to be extraordinary with respect to iron and TDS's exceeding drinking water standards, The

high sulfate present in Well29 is an individual, isolated occurrence and therefore is not:
|

representative ot the site in general,

The Cambrian énd Ordovicién aquife‘r‘ is the major source of regional groundwater for municipal and
commercial supplies. It contains three water-bearing zones: (1) the Cambrian Elmhurst-Mt. Simon
aquifer; (2)the Cambrian Ironton-Galesville aquifer; and (3) the Ordovician Ancell aquifér. The
Ironton and Galesville Sandstones are the most productive formations of the three from wh'}ch
approximately 600 million liters/day (158 mgd) was withdrawn in 1985 (Sasman etal 1986) Well
FNAL-4 at Fermilab draws from the lronton-Galesville aquifer, with a measured water Ievef at
elevation 47 meters (154 feet) msl in 1987 (Sasman, 1987) indicating a downward gradtgn-t from the
Silurian dolomite aquifer above it, Reported usage for Well FNAL 4 was estlmated at 680 OOO liters
(180, OOOgaIIons)m 1986 (ISWS, 1986). ‘ ‘ P

Fermllab does not use this aquifer for drinking water supply, but does momtor for radium and
thorium. Analyses from July 1985 show 5 16 +: 0 49 pG"":‘,‘total fadlum and <0.02 pCi/l total thorium.
The regional values for radium (Ra- 226 and P{as228) raﬂge from 2.3to0 50.2 pCi/l, with thorium

" concentrations below the detectlon limit of O 01 pg/| in the Cambrian and Ordovician aquifers

(Gllkeson 1985). The Fermﬂab values fall wntbm the lower part of the typical range of values for

o

these radionuclides.*

A\
. Y

342 G'epera!;l;}éscri;:':’ciiit',:riilcf‘i?olIution Sources and Controls

F"eif‘rnu'éb‘ has tﬁ‘:@e source-areas that may pose a threat to groundwater. Two of these source-areas
aré'xt‘j:"‘s§enti‘ally inactive (i.e., they are no longer receiving contaminants) and one area is presently
recei\}i}\g waste discharge. One of the inactive areas and the active area are the result of site
operations. The other inactive area is the result of a transformer ol spill in January 1985, These

areas represent potential sources of groundwater contamination and are described as follows:

CUB Perforated Pipe Field. The old CUB perforated pipe field inside the main ring formerly received
wastes derived from the treatment of cooling water fluids, which contained chromates to inhibit
corrosion.  Soils in the disposal area have been sampled to a depth of | S meters (S feet) and
analyzed for chloride, chromate, copper, lead, sulfates, and zinc. Although the use of chromates was
discontinued in 1978, the tile field area continues to receive wastes in the form of salt solufions
' containing chloride, Be-7, Mn-54, Co-60, calcium, and other nonradioactive impurities that were in
the cooling water from the fegeneration of ion exchange column resins. The disposal field system of

underground piping was rebuilt in 1982 with the new CUB clay tile field overlapping the old CUB
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perforated pipe field in part. There are no surveyed, as-built records of the construction, but notes
from Fermilab Environmental Group personnel indicate an approximate area of less than
0.4 hectares (1 acre) was used for the piping network. Finding 4.5.2.3 provides more detail on the

nature of the contaminants and historical quantities discharged there.

January 198% Transformer Oil Spill.  The failure of a transformer in the main substation, in

January 1985, released a 'quantity of mineral oil estimated to be. as much as 23,000liters
. (6,000 gallons). The oil is a potentnal source of groundwater contamination and has been
encountered in a sump approximately 15 meters (50 feet) east of the pad, and an elec‘nrlc vaUIt
beneath the Capacitor Tree approximately 15 meters (50 feet) south of the pad. The subsurface has
not been sampled or characterized in the area near the spill. Finding 4.5. 2 3.1 prowdes more detarl

on this potential source.

Soil Activation at Targets and Dumps. Soil activation frqm beamvtarget mteractson and beam-dump

pass-through in the area of the old primary target: éfeas of the neutrma and meson beam lines, as
well as the neutrino area primary target area dumya, are 2 potentlal source of groundwater
contamination. Leachable radionuciides have been detécted and are regularly monltored in sumps
connected to underdrains beneath these older structures New designs for these types of facilities

provide for addmonal steel 4h|e+cl|ng to reduCe 50|I activation, but the older target areas with sail

~shielding have beert: g d remam aqtlvated These two older target halls are no Ionger in use.

Section 3. 2 Zdescrtbes the‘typlca*older target-hall configuration and known soil contamination.

3‘4 3" Env}fonméntai Monltormg Program

Fe'rrn‘il‘ab has planned for and performed environmental monitoring since 1970. As part ‘of that
prog?a.m, both on-site and off-site groundwater wells were sampled. On-site wells that were not
used in the monitoring program were sealed with cement as they were abandoned. Wells used for
the current monitoring program have had protective, lockable enclosures installed and are
protected from accidental vehicle collisions by four metal posts set in a concrete apron. Each well is
identified with an engraved plastic label attached to a steel fencepost placed adjacent to the well.
The well locations are shown on Figure 3-15, '
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3.4.3.1 Groundwater Radionuclide Monitoring

As part of the program, groundwater sampling for radionuclides was initially performed prior to
experimental work in the target areas. This sampling =ffort provided an early baseline and thus
serves as background data. This initial groundwater monitoring consisted of sampling the existing
on-site farm wells and local municipal supplies. These samples were analyzed for radium, thorium,
and the five most common radionuclides anticipated to be formed by operation of the accelerator:
Be-7, Na-22, Ca-45, Mn- 54 and H-3 (tritium). The analyses indicated none of the accelerator-
produced radionuclides were present above detection limits, but radium and thorium were relatively
high (Baker and Schamber, 1972). Table 3-23 shows radium concentrations found in the local water
supplies and on-site wells, Lt S W

The monltonng program has'continued with changes to the program belng- made annually by the
Envnronmental Group at Fermilab based on prewous results anticlpated need end potentlal sources,
Current plans for groundwater monitoring are, In part, based on gundance contained in the

Department of Energy document A Gwde‘for Env’rronmen‘tal Ra’dloloqmal Surveillance at DOE

Installations. The well water sampling schedule rshaSed t’:n the followmg rationale (Baker, 1987):
o Wells 38/39, 43, 49 and 78 are sampled quarterly because they are closest to the areas of
maximum soaf actlvatlon (neartargets and beam dumps) and are in the direction in which

the water is expected to flow inthe aquifer.

.‘ .....

" "'9"-_- WeIls g 5:%17A, 20, and 45 are sampled semiannually because they are near the

accelar‘ator

" ® The remaining wells are sampled annually because they are near the site boundary or

serve as back-ups to more frequently sampled wells or as drinking water supplies.

® The one deep well is sampled annually to look for long-term trends or changes in

percolation down to that level.

Sample collection procedures for radlonuclides are included in an undated, internral Fermilab
do‘cument titled: “Sampling Procedures” (Fermilab, undated). The procedures contain, among
other things, a list of wells and their sampling category (i.e., annual, quarterly sampling) instructions
for purging wells, pump sanitation, and instructions for actions to be taken when positive tritium

results are reported.
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TABLE 3-23

' RADIUM IN LOCAL WATER SUPPLIES
. FERMILAB - BATAVIA, ILLINOIS
Location Radium(gg;;;slr)wtration
NAL Deep Well 0.0075
Well #55 ©0.002
Well #50 0.002 }
Well #21 0003 o
Batavia 0.030 . N
Aurora 0.024 L ‘
Well #43 L. 0003, el ‘
Well #21 oo 00008 h
Well #43 P, ., 9001 e
Well #64 5y, 08009
Well #50 L 0.0008
Well #29 ¢ 0.0008
Well#do . . 0.0007
[MALVillage 7o 0.0008
o NALDeep Well 0.0122
.7+ [ North Alrora 0.00275
% |NALVillage 0.0004
“ [Well #39 0.001
West Chicago 0.012
NAL Viltage 0.001
Well #52 0.0001
Well #29 0.00007
Wheaton 0.00004
Well #75 0.0001
Well #74 0.0003
Well #21 0.0002
Well #50 0.0004
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TABLE 3-23

RADIUM IN LOCAL WATER SUPPLIES
FERMILAB - BATAVIA, ILLINOIS
PAGE TWO

Locatlon

Aurora

(pCl/mi)

0.0006

Radium Concentration

Well #49

0.0004

Well #68

0.0008

Warrenville

0.019

West Chicago

0.028

Geneva

0. 0'2-2

Batavia

0,024,

DR

North Aurora

.

LPEAN
VY

: P Y
Y 6,022, 0
- . e

Aurora

0,020 ¢

NAL Deep Well

‘ e TIAD)
b s
R

" ‘.."‘0 m. 5

NAL Deep ‘Well

'
a

" 0.005

NAL Deep Well | R

0.006

A ;

Sojreé:_gak
DRI

s N
AN TR
PR TatA XY AR
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During the on-site Surv‘ey, groundwater sampling was observed at wells with dedicated centrifugal
pumps only; W-78, W-49, and W-43. (None of the wells without dedicated pumps were scheduled
for sampling ourlng the Survey). The same procedures were used for each well. A portable
denerator was connected to the well and was used to power the pump for both purging and
sampling, PLlrging consisted of pumping the well at the maximum pump discharge rate for
10 Ininutes. Water level, temperature, pH, conductivity, and discharge rate were not measured prior
to, durln'g, or after either purging or sampling. Purge water was discharged onto the ground
adjacent to the well through a 3-foot section of garden hose. The hose was not decontaminated Py

any means other than rinsing with well water between each use. Sampling waq performed by‘
partially closing the spigot on the well discharge pipe so that the ﬂow ﬁrom the hose could b

directed into the sample bottles without splashing uncontnollablv from the force 01‘ the dasc‘narge
(visually estimated at 38 to 57 Ilpm (10 to 15 gpm) by the Survey team)

All samples are recorded on a field log and Iabeled wrth the date, sampler s Initials, the sample
number taken in sequence that day, and tho type o'f ana[yﬂs to. be performed. The label is self
adhesive and written upon with waterproaf nnk'."' X “

« .

Chain-of- custody procedures are mcluded on ‘ehe back of the chain-of-custody form, whlch is used

11'

only on-site. The for‘m does not accompany the samples to the off-site laboratory.

Hlstoncall,),.' aqaiyses for"radtonuclldes have been performed off-site, but now may also be
.per‘formed or‘t-slte ‘a¥ithe Nuclear Counting Laboratory Samples are currently being analyzed by
T Corporation to* Oak Ridge, Tennessee. The samples are analyzed mostly for specific accelerator-
produced radionuclides, with the exception of one analysns type, Type 2a, which is for total radium
and total thorium. Two specified sensitivities, one for groundwater and one for surface water, are
listed in Table 3-24 for accelerator-produced radionuclides. The sample analysis types are as follows

(Baker, 1987) :

Type 1a: Test for M-3 (tritium), Be-7, Na-22, Ca-45, Mn-54, and Co-60 at surface water sensitivities.

;-"

Type 2a: Test for all of the above at groundwater sensitivity plus total radium (the sum of Ra-223, "

Ra-224, and Ra-226) and total thorium (the sum of Th-228 and Th-232).
Type 3a: Chemical separation of Ca-45 before its determination; otherwise the same as Type 1a.
Typeda: H-3 only, atsurface water sensitivity.
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TABLE 3-24

SPECIFICATIONS FOR THE ANALYSES OF
ACCELERATOR-PRODUCED RADIONUCLIDES IN WATER
FERMILAB - BATAVIA, ILLINOIS

Concentration Guide for Population | Specified Sensitivity and Precision®
(uCl/ml) - (uCiimi)
Radionuclide

Prolonged Period Co‘mmunity‘, o
of Exposure Water System Surface Water Grou ndwateri‘.‘;-‘,

M

7Be 1x103 4x10-5 Sx 107, vfx *ﬁsxfw,‘
22Na 1x105 4% 1077 %xJoJﬁj L 25408
45Ca ‘ 5x 105 2x106 HqugkﬁgJ o] e Ex 109
54Mn 5x 10-5 2x 108 nf U wter, 7x108
0Co 5 x 106 <2x107 - k107 2x 108

Source: Baker, 1987,

*  The precision and seqsmw’ny are s‘cated far tHe 95 percent confidence level (approximately

two standard devwaﬂons) The precqslon ‘required is the value specified or '+ 10 percent,
whichever is thq Iesser precl%lam Thé sensitivity is taken to be the minimum concentration
whlch qaﬁbe dete.cted\vlthm e 68 percent confidence level.

‘.' ‘ .' .
‘e
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Type 5a: Chemical separation of Ca-45 and analysisvfor Ca-45 only, using surface water sensitivity.

- Type 6a: " The same as Type - 1a except at groundwater sensitivity: ‘

Type7a: Thesame as Type 4a except at groundwater serwsmwty following distillation.

Type8a: Test for gross alpha, gross beta, H-3, I- 131, and Cs-134 at groundwater sensitivity. Thls
analysis is performed on drinking water systems on-site which supply water to more than
25 people during the work day.

Tvpe 9a: Test for $r-90 only, at groundwater sensitivity.

letter "a” to the letter "b"” on the Type demgnanon

Analyses of groundwater for accelerator- produced radionuclides have not resulted m reprod‘umble
values above the detection limits since commencement of the momtonng prograrn The 1mportance
of this observation is discusséd in -greater detail m the So|| Sectmon and FmdmgsB 2,431
and 3.4.4.3.1(5).

3.4.3.2 Nonradioactive Pollutant Monife'r_'inq .

Fermllab perfarms mOﬁL‘iOfJﬂg for nonrad oactwe pollutants in the groundwater at water supply

wells and other selec.t_ nom- water supply weIIs Treated water for drinking supplies is monitored

on-site for pH;’ d‘\lorme,'

and dally fo '_.chlorme Samples are also sent to the IEPA quarterly as required by state regulations.

and fecal cdltform Analyses are conducted monthly for pH and coliform,

~~

.Sectlon i3 B'ﬁrQV|cfes‘more details on drinking water quality. In CY 1983 a comprehensxve program

of Samplmg th#‘on site wells for nonradioactive pollutants was begun on a biennial basis. The
program initially included 12 metals, TDS, chlorlde, fluoride, sulfate, nitrate g us nitrite, pH, and
cyani‘de. In CY 1985 the program was expanded to include ammonium, trichloroethylene,
trichloroethane, total organic carben, gasoline, benzene, and trihalomethanes (in the distribution
system). The biennial sampling is based upon State of lllinois regulations due to go into effect

in 1989. Table 3-21, shown previously, provides the results of analyses performed in January 1986.

Sampling procedures previously reported for radionuclide monitoring are used for nonradioactive
pollutants as well. However, sample preservatives and instructions for collecting samples for volatile
organics analysis are supplied by the analytical laboratory, Aqualab, Inc., of Bartlett, lllinois. The
laboratory also provides coolers for shipping (Allen, 1987a). No other variations in purging,

decontaminatior, or ccllection procedures were reported.




Analyt

ical methods reported to be used by Aqualab, Inc., are frem “Methods for Chemical Analysis

of Water and Wastes," EPA, 1979, and "Methods for Organic Chemical Analysis of Municipal and
Industrial Wastewater,” EPA, JUIy 1982 (Mottashed, 1986).

3.4.4

3.4.4.1

3.44.2

None
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Findings and Observations

Category |

None

Category Il

Category I

Inadeguacies in the Present GroundwaterMomtormq Svstem The lack of monltormg wells or .

vadose zone monitors c!qse to potentlal and known sources of soil contamination may result
in undetected gromwater contamma‘uon Three areas on- snte are potential sources .of

groundwater twn’tammat.v e as]d‘ !ack adequate groundwater mom‘rormg These three areas

may becbnﬁammated by radxorﬁuchdes, PCBs, oil, chlorides, or sulfates.

" ' a Old.CUB';E‘Fz‘@?‘forated Pipe Field. Existing wells used for momtormg (W-17A, W- 20 and

W45} are not located close enough to the pipe field to provide detection of
contamination in the Silurian dolomite aquifer until the pollutants have migrated
anproximately 450 meters (1,500 feet). The Silurian dolomite aquifer is used for drinking

water on-site and by the City of Warrenville, in the downgradient diraction off-site.

The old CUB perforated pipe field received discharges of fluids resulting from the
regeneration of ion exchange resins used to treat circuléti‘ng cooling water and chromate
from the cooling-water system. The old CUB perforated pipe field has been replaced by
the CUR clay tile field consfcructed in essentially the same location. The new CUB clay tile
field continues to receive fluids from the regeneration of ion exchange resins containing
chloride, sulfates, Be-7, Mn-54, and Co-60. Chromates are no longer used by Fermilab for

cooling-water treatment.

w
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Soil sampling has extended to a depth of 1.5meters (5feet) and has revealed that

contamination exists from past practices. Finding4.5.2.3 provides details on the known

contamination. Characterization or monitoring has not been performed below a depth of

1.5 meters (5feet). The presence of shallow, perched water tables, which may allow
lateral migration of pollutants in the sand and gravel layers within the glacial drift, are
known to occur on-site. The lack of subsurface charaderization‘ in the area, coupled with

" the fact that monitoring wells are 450 meters (1,500 feet) away and cased through the

glacial drift, may result in the potential for groundwater contamination to ex1st

undetected in an area roughly 20 hectares (50 acres) in size.

Olg Weutrino and Meson Target Halls, and the Neutrino Prlmarv Du mp. Thr.ee ef the four

existing wells used for monitoring the experimental areas are no‘clocated close encugh to

the source areas to prowde timely detection of contam‘inatlon m- the Stlurlan dolomite -

aquifer. Contaminants would have to migrate, | ﬁrom 430to 640 meters (1, 400 to 2,100 feet)
to reach wells W-38/-39 (same location), V\f-43 ahd W 49 Thefpurth well, W-78, is located
approximately 38 meters (125 feet) ﬁowng@djent from ihe MO01 enclosure (Meson target
‘box) of the Meson line. This weﬂ was }nstalled spe‘cnflcally for monitoring purposes and
‘was constructed W|th approx;mately 21 Jmear meters (70 feet) open to the Silurian
dolomite. Becausla the [ength open to the formation is relatively long, there is a potential
for du!utlor_ﬁ o'f contammant: concentratlons entermg the well from- a shallow water:

bean‘ng -zone En,/ cleanef water inflow from deeper water-bearing zones in the well.

'*I.‘_‘.;. The‘ presemcé of a shallow, perched water table may allow lateral mlgratnon of pollutants
& in the-sand and gravel Iayer present at approximate elevation 216 meters (710 feet) msl,
approximately 4.5 meters (15 feet) below the underdrain system. This perched water table
is not monitored or characterized well enough in the experimental area to define the
gradient, flow direction, and velocity of groundwater flow. Although this perched zone is
not used for drinking water supply on-site, it may serve as a pathway to reduce travel
times for pollutants to reach the groundwater table or to migrate off-site to potential
receptors. The wells currently used to monitor the Silurian dolomite are cased through
this zone and thus are .not capable of monitoring it. Because no shallow wells or
vadose-zone monitoring devices have been installed to monitor the subsurface beneath
these source areas, few data are available on the concentration of radionuclides there.
Soils and percolating groundwater beneath the‘ underdrains for the Neutrino Area
Pri--ary Target were sampled by one soil boring drilled in 1984. Analyses of the soil
moisture in the samples recovered from this 45-degree-angle boring revealed tritium

concentrations of 10.8+0.4 pCi/m| (20 pCi/m| is the drinking water standard) at the
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elevation of the |'ow“est underdrain (elevation 221 meters (725feét) msl), and less than

1 pCi/ml 5.5 meters (18 feet) below the underdrain. These samples represent or'y one

small area of the subsurface at one point in time and thus do not provide characterization,

- The sumps that receive underdrain water from this area contain concentrations of tritium

as high as 600 £ 60 pCi/ml,” but are typically less than 300pCi/ml. A more detailed

discussion of the analytical data is contained in Section 3.2.3.

Main Substation Ol Spill. The area of the main substatmn is not momtored or

characterized weH enough to evaluate the disposition of mineral oil unaccounted for In
the January 1985 sp||I or the extent of PCB contamination from sp|||s durlng the }nfe of ’c?

Capacitor Tree until removal of the capacitors in 1987. The nearestwells ara W—T and W- 3'
located 1,220 meters (4,000 feet) and 244 meters (800 feet) away, respectwely Both are
site water supply wells drawing from the Silurian dolomlfe WelIW*-Zl aJthough close by, is
not used for water supply, and is open to the Cembrlan Irontc:n Galeswlle aquifer below a
depth of 321 meters (1,052 feet). Because’ of the depth. . he cjpportumty for dilution, and

‘the intervening Maquoketa shale Well Wv4‘ts fot I1ke|y ta'be affected by this source.

Fugmve oil believed, to be from t‘ne transformer spill has been encountered in the sump

for enclosureF 2 }ocated approxma’tely 15 meters (50 feet) east of the transformer pad.

An estlma‘ted 190 Ltters (50 gallons) of oil was recovered during CY 1986 from that sump

iR

'(Bakér, ?987)',' Durmg- the ‘on-site Survey, oil was also discovered in the electric vault
‘beﬂea{h the Caﬁ&cﬁor Tree. The guantity was estimated to be approximately 475 liters

(125 gallomJ The migration pathway to these two subsurface enclosures has not been

posntrvely identified and may be either electrlc conduits or the soil. The full extent of

vertical and horizontal migration of the 0|I is not known.

PCBs are known to have been spilled during operation, and during removal of the
capacitors from the Capacitor Tree. Several small areas on the ground in the immediate
vicinity of the Capacitor Tree are contaminated with PCBs. There is not enough
information available to estimate a quantity. However, site personnel believe less than
4.5kg (10 p'ounds) were spilled (Allen, 19G7b). The site is currently preparing to hire a
consultant: to provide guidance for remedial measures in the PCB spill area.

Findings 4.5.2.3.1 and 4.5.2.3.2 provide more detail on this source area.

The presence of shallow, perched water tables in the area may allow more rapid lateral

‘and vertical migration of these contaminarnits and therefore potentially reduce travel time
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to drinking water supplies. The lack of characterization and monitoring may allow

contaminants to reach a site water supply well prior to detection.

3.44.4 CateqorylV ~

e
N

1. Lack of Adecmate Groundwater Sampling Procedures. Th'é"aéct&racy and reliability of the

groundwater monitoring data reported from the ana1ytica| Iaboratory may be suspect

because of several QA/QC problems associated with Fermllab samplmg procedures.

'o‘ Ko LR P

Y .
<

a. Dedicated Sample Pumps. Underestrmatton of volatlle .compound concentrations may

.occur because of the use of dedicated centrrfug_al submersrble pumps in the wells. These
types of pumps are susceptible to cawtatnon whnch tends to volatilize dissolved gases.

Subsequently these gases can be Ipst durmgbdttle fnlllng

-
. [ 1

M . e
R

b. Decontamination Procedures Samplmg equipment decontamination and cleaning

procedures are not proper for*-el*ther morgamc <>r organ:¢c sampling. The use of a garden
hose (viny! with a rubber seaL) ip cor‘uvey water to the sample bottles from the well, and
usmg only bleach to decontammate the non-dedicated pump (Allen, 1987a), can lead to
contaminatior. of the samp‘re,s by the hose -and residue from the bleach, respectively.
Although onty minor in apparent effect, the lack of proper decontamlnatlon procedures

would rehder the qualrt_y of analyses suspect because of sample quahty

“

N ‘h‘.'
e '

C. Purqmq Rrgt«.dure‘s Purging methods do not contain any mechanlsm for. eva!uatmg the
purge efféctWeness Inadequate purgmg can allow an unrepresentative sample to be
colle‘ict-ad n order to collect a sample representative of the formation water quality, it is

: rre,c.es,'s‘a'r;/ Eo purge all of the water from the well casing, filter medium, and the rock or soil

e . adjaE'e"r'rt to the well that may contain water that has been affected by the well. Accepted
procedures call for a minimum of three well volumes and the stability of indicators (pH,

o ““"'.temperature, and conductivity) that are monitored during discharge, whichever takes
longer. The purge formula used by Fermilab to pump the weil for ten minutes does not
specifically use either well volume or indicator monitoring to ensure that formation water

is being sampled.

d. Uncertainty Regarding Well Construction. As-built records are not available regarding

pump intake elevation, length of the well open to the formation, and other physical
details of construction. Definitive characterization of the subsurface relative to potential

contamination is difficult without knowing: (1) what elevations are being sampled; (2) if
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dilution of the sample horizon may be occurring hecause the well is open to a large length
of‘the farmation; and (3) if the wells are sealed in the formation adequately so that
‘leakage or contamination from higher elevations is not flowing down the outside of the

casing to the sample intake zone.

The groundwater sampling procedures for the radiochemical and chemical measurements
are not available in a detailed sampling protocol. The lack of formal procedures makes it
difficult to verify proper sample collection, and cannot assure consistent sampling
practices through time. In addition, a new or temporary person substntutlng cfurln 'ffhe
regular sampler's absence is left to sample without a gundance manueﬂ or complete

procedures which may lead to improper sampling.

3-91



40 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS

This section discusses findings and observations pertaining to waste management, toxic and
chemical materials, radiation, quality assurance, and inactive waste sites and releases. These
discussions do not include a background environmental infqrmatioh section because the areas
addressed are not necessarily tied to one medium, as was the case with the discussions in Section 3.0.
These discussions include an environmental monitoring program section, where appropriate and
where information was available. The findings for hazardous, radioactive, mixed, and solid waste

managemient are summarized in a section addressing waste management.

4
e
Nt

441 Waste Management : e e,

This section describes sources of waste; handling procedures for waste, and waste treatment,
storage, and disposal facilities. The waste types evaiua‘eed mclude. hazardogs, radroactlve, mixed

(radioactive and hazardous), and solid waste nonrad’oactlve and: nonhazardous)

R 4":

411  General Description of Pollution ‘qurcéﬁj&rid5‘5336‘1{0&”
DOE Order 5480.2, titled, Hazardous and Radloagtive Waste Management, issued December 13, 1982,

(rescinded October 3% 87) and DOE. order 5820.2, titled Radicactive Waste Management, issued
December 6, 1’984,‘ere the‘prtncmal DOE orders regulating waste management at DOE sites. The
Resource Conservatmn aﬁd Recovery Act (RCRA) of 1976, the 1984 RCRA amendments, and

r‘a‘.scuated regulatllor\s”' lssued by U.S.Environmental Protection Agency (EPA) established the

starrdards used' ~by the Survey as the basis for evaluating hazardous and mixed waste handiing

procedures and facilities,

Illinois regulations regarding hazardous waste are generally similar to those of EPA, although certain
EPA regulations are being implemented by EPA until Illinois is granted authority for their
implementation. The State of Illinois has a categdry of wastes called Special wastes, This category
includes hazardous wastes and nonhaz .rdous industrial process waste such as asbestos and
pollution-control wastes, Hauling permits for Special wastes are required for transportation oi
Special wastes and transportation is permitted only to facilities licensed to receive Special wastes.
Illinois solid waste regulations govern the transport and disposal of solid wastes, i.e., wastes with no
radioactivity, PCBs, or hazardous constituents. '



4111 Hazardous Waste Management

Hazardous wastes are defined by RCRA regulations. Wastes can be hazardous elther by being listed
as a hazardous waste in the RCRA regulations or by failing one of the following four characterization
tests: reactivity, IgnitabiIlty,‘corroslvity, or extraction procedure (EP) toxlcity.

Hazardous wastes are not directly produced by the high-energy physics experiments that are
conducted at Fermilab facilities. These facilities Include a series of proton accelerators used""to
produce high-energy protons, which are directed onto fixed targets, and antl- proton sburce : for
conducting collision experiments involving protons and anti-protons. Small quan‘;itlés df a varlétylof
hazardous wastes are produced by support activities in numerous Iocatl-ons, mcludmg machme
shops, magnet fabrication and repair facilities, laboratory operations, ahd mamtenance actlvntles
Small quantities of chemical wastes are defined by Fermilab_ to be less thaﬂ 19]1ters (S gallons) in
volume. These generally consist of unused chemlcals and laboratcry wastes Large-quantity
chemical wastes, as defined by Fermilab, are those Wastes constttutmg thers (5 gallons) or more in
volume. Table 4-1 describes the types, quanﬂﬂes( am;[ locatron of hazardous wastes generated at
Fermilab from July 1, 1986, to July 1, 1987 RN

Smail quantlties of hazard‘ous rad1oact|ve and mlxeu wastes are generated at numerous Iocatlons at
Fermilab. This res‘ths in the need fqn Waste Accumulation Areas (WAAs) where .wastes are
accumulated amd’temporarily storéd prior to pickup and transport to the appropriate waste
managemém faml}ty There they are processed and/or stored prior to off-site shipment to treatment
.of. dssposal fa¢ﬂ]t|es Hazardous mixed, and Special wastes are transported to the Site 55 Hazardous
Was’te Managemem Facility. Radioactive wastes are taken to Site 67 or the Boneyard. Radioactive

andSpAeual wastes are further discussed in Sections 4.1,1.2 and 4.1.1 4, respectively,

The Survey team made several ge’neral observations regarding conditions and practices relating to
WAAs. WAAs at Fermilab were generally located outdoors. Small quantities of liquid wastes such as

solvents, acids, and bases were contained in small plastic and glass containers. Drums were used to

store larger quantities. Labeling practices were found to conform to applicable regulations.

Secondary containment to prevent spills from contaminating adjacent soils was provided in only one

case. In many cases the WAA was located or top of a permeable surface, hence spills or leaks might

directly contaminate the subsurface. Refer to Finding 4.1.2.4.1 ‘for a more detalled listing of

conditions observed at WAAs,
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 TABLE 4-1

HAZARDOUS WASTE GENERATION
JULY 1,1986, TO JULY 1, 1987
FERMILAB - BATAVIA, ILLINOIS

Location . “\Naste Total Volume

‘ (Gallons)
m
Booster East Tower Mineral Spirits . 55 ;!
Booster East Tower ‘ Safety Kleen ‘ .{5‘/’".
Booster East / Safety Kleen . 24Lﬁ
Central Helium Liquefler Acetone | k SSY R At
Central Helium Liquefier Antl Freeze and Freon ' L j 5
Central Helium Liquefler Freon TF Recygle *, " . %™ ] 165
Central Helium Liquefler Safety Kleen ", v‘“ ' 42
Central Hellum Liquefler Scafeﬂem'q_}:?gr "-,r;"',{..' : : 5
Cross Gallery Acef‘r;{‘&tgﬁg’rﬁc‘{;(}’ﬂgthyl‘Alcohol 5
Cross Gallery L Freon TFERecycle 180
Cross Gallery ., Nt Mi"rqéfal Spirits 55
Linear Accelgiator |~ ** .. '|Acetone 10
Linegq.}é{cpglé?é&@fn"W . " IMethyl Alcohol 10
Lf?végr Aé';j.élera't"‘zl)}w“jfl»7‘“' Freon TF Recycle 5
- ol FirE Bara ;. Alcohol Ethyl 55
", "Jod FirgBarn Copper Brite 481F 70
“ |old Fire Barn Freon TF Recycle 55
" "[south East Annex Acetone 10
South East Annex Methyl Alcohol 10
South East Annex Freon TF Recycle 5
South West Annex Acetone 10
South West Annex Methyl Alcohol 10
Site 38 Mineral Spirits 165
Site 38 Safety Kleen 352
Site 38 Windshield Washer Solvent 55
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TABLE 41

HAZARDOUS WASTE GENERATION
JULY 1, 1986, TO JULY 1, 1987
FERMILAB - BATAVIA, ILLINOIS
PAGE TWO

Total Volume

Location Waste (Gallons)
Site 55 Roads and Grounds Agitene 55
Site 55 Roads and Grounds Gasollne and Motor Oll 55 ™
Site 55 Roads and Grounds  Laquer Thinner 58
Site 55 Roads and Grounds Lead Trafflc Paint . 1.5;'“'
Site 55 Roads and Grounds Mefhyl Ethyl Ketone ACEN | 3‘6.15 O
Site 55 Roads and Grounds Mineral Spirits S CRON -
Slte 55 Roads and Grounds Reflective Compourid . " %] " s5
Site 55 Roads and Grounds Safety Klean = ", o -' B 135
Slte 55 Roads and Grounds Trichforoethahe . " 5.
Site 55 Roads and Grounds AW a'hﬁ:f!:{?"NéToijtha PR 55
High-Intensity Laboratory Fr"ef:'vq Taﬁg!c;cTe” 5
Laboratory 6 Lt Beryﬂﬂqm Wire/Alcohol 4
Collider DetectgrFacility * ™. . |Acetone 55
CoIlId,e_rQgtgcf&fiﬁé'cfl'f'ty “o" | Ethyl Alcohol 55
Collider P.‘e*gﬁéctor"r‘fé';i;l;‘(fy’"" Isopropyl Alcohol 5
; -~C§Il|&éf@p’étéqt,car Facllity Freon TF Recycle 110
.. |Collider Dhtector Facility Trichloroethane 110
Industrial Bullding 4 Isopropyl Alcohol 110
E [c.:"a::r:ia:;ry 8 Printed-Circuit Freon TF Recycle 55
Laboratory E Cyrogenics Ethyl Alcohol and Trichlorethylene 5
Laboratory 3 Cryogenics Acetone 55
Laboratory 3 Cryogenics Freon TF Recycle 330
Laboratory 3 Cryogenics Ultrasonic Cleaner #222 5
Laboratory 6 Research Lead Contaminated H,0 55
Labaratory 6 Research Lead Contaminated Solids 960
Laboratory 6 Research Trichloroethane 10
Laboratory 7 Research Formica Adhesive 5
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TABLE 441

HAZARDOUS 'WASTE GENERATION
JULY 1,1986, TO JULY 1, 1987
FERMILAB « BATAVIA, ILLINOIS
PAGE THREE

l.ocation

Waste

Total Volume

‘ . (Gallons)
Meson West Oxalle Acid and H,0 1,155

New Muon Acetone 5 )

New Muon Freon TF Recycle L 28h

Proton Assembly Building Toluene P R

Printed Clreuit Laboratory Isopropyl Alcohol " o 15 '
Printed Clrcuit Laboratory Farric Chloride f@ Jo 330
Printed Circult Laboratory Ferric Chloride Ri'r‘)séﬁﬂl BRI | " 440
Target Service Bullding Acid Battery ", Tl 7
Wilson Hall Toner Er'gfﬁ;{x‘ o 55
Wide Band ‘| richidroethane "« 5
Boneyard ‘ 'Sq'}fAurT'Cj;A,cId ) 55
Laboratory8 ., L Bé‘ry_'[tluﬁhContamlnated H,0 55
Laboratory 8" g .+ .|'Beryllium-Contaminated Solids 480
Site 770", .+ |solventand Oll 60
Ir\‘d‘d,;t(llaf"ﬁildi"'r:(ﬁ;,-z‘;fl."'"r Floor Sealer Arcrete 55
" findUswlar8uipding 2 Trichloroathane 5
“Jindustt{al Bullding 3 Acetone 55
~ |Industrial Building 3 | Isopropy! Alcohol 55
““lindustrial Building 3 Freon TF Recycle 165
Laboratory 2 Machine Shop Agitene 10
Laboratory 2 Machine Shop Super Safety Solvent 5
Laboratory 4 Machine Shop Mineral Spirits 55
Machine Repair Mineral Spirits 110

Wilson Hall Machine Shop Mineral Splrits 55 _

Material Building 37 Shabbona Acetone and MEK 5
Material Building 37 Shabbona Toluene and Acetone and MEK 5

Source: Fermilab, 1987c,
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Hazardous waste storage permits are not rekquired for WAAs, although certaln RCRA regulatory
requirements are applicable. These Include separation of Incompatible wastes, labellng all
contalnars holding hazardous waste as hazardous waste contalners, recording accumulation start
dates on each contalner, and not exceeding the 90-day storage limit. Although recuirements for
Impermeable surfaces and secondary containment (which are applicable to permitted hazardous
waste storage facilities) do not apply to WAAs, it Is consldered good practice to comply with these

requiremenrits.
Site 55 Hazardous Waste Storage Facllity ii';‘i
! ' 51

The Site 55 Hazardous Waste Storage Facility is the processing and storage areq fmr Jn,azardous
wastes, mixed wastes, and Speclal wastes (see Sectlon4.1.1.4 for detalls Qh Speclal wastesr The
facility is operated by the Environment and Safety Group of the Safety Sectlon of Fetmilab. The
hazardous waste storage Ind process areas are Iocatqd wfthln an ehc|osed bunlding (WS3) with
Impermeable concrete surfaces and secondary contafnmer\t,' Other é‘ecthns of the Site 55 Hazardous
Waste Storage Facllity are used for the outdbér .stqraqe of Spedal wastes and for the storage of
radioactive PCB wastes in a roofed area. Flgwe 4 1 deacrlbes the facility,

The Hazardous Waste Storage Faclllty Is cm inter,nm status facillty The Illinois Environmental
Protection Agency ( rEPA has not cal}edfor ?ermnlab to submit a RCRA Part B permit application. In
an lnspecthn gcnductea’by Il:PA in October 1985, the agency did not cite any technical deficiencies.
The only daficlenctes cu'nd reiated to paperwork inadequacies in the Facility Contingency Plan and
.RCRA PartA hmlficatwn Both deficiencies were corrected by Fermilab in November 1985,

1.
'L"

v ndé‘nground Storage Tanks

Subtitle | of the Resource Conservation and Recovery Act (RCRA) requires EPA to promulgate
regulations for underground storage tanks (USTs) holding chemical substances listed in
Section 101(14) of CERCLA; e.g., petroleum and substances derived from petroleum (fuel oil,
gasoline, diesel fuel, etc.). These RCRA Section 280 regulations are separate from the hazardous
waste tank regulations in Sectlons 264 and 265 of RCRA, which pertain to tanks containing listed or
characteristic hazardous wastes.

EPA promulgated regulations in Section 280.3 of the RCRA regulations requ»rmg‘notlfication to

state-designated agencies of all USTs in service as of May 8, 1986, or taken out of service after
January 1, 1974,
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FIGURE 4-1

SITE 55 HAZARDOUS WASTE STORAGE FACILITY
FERMILAB - BATAVIA, IL
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Fermilab made the required hotlficatlon to lllinols, Section 4.2.2 glves detalls on the USTs described
in the Fermilab notlification. These tanks have not been integrity tested (see Finding 4.2.6.4.4 for
further detalls). |

EPA proposed technical standards for USTs containing chemicals and petroleum-based substances in
April 1987, However these regulations are not yet In effect,

4.1.1.2 Radioactlve Wastes | r\

\'7. -“ ;.:.i .
DOE Order 5480.2 defines radloactive wastes as “solid or fluid rmaterlals of no, va\lue“qéntamlng

radioactivity; discarded Items such as clothing, contalners, equlpment ru»bble, iqsldues or soul%
contaminated with radioactivity or soils, rubble, equipment or other |terﬁs conta}ning mt(uced
radloactlvity such that the levels exceed safe levels for uncond|tional release Fermilab considers
any material to be radioactive if it shows a radioactivity lqvel twlc,a the backgrcpund Ievel

447 "J " v " bR '. 'l
L "-lu ,u ‘. R
i

Fermilab does not generate any high- |eve| dr transu anic (T‘RU) Wastes Radioactive wastes are

produced at Fermilab by radloactlvatlon, cau«éd' Wbeam loss of accelerator components,

equiprnent, and associated fluj ds (cooling water, pump oils, etc.). Radioactive wastes are also
produced from targets and beam dumps and from materials located close to targets and beam
dumps. The dose rates«for wastes generated at locations other than those areas where the beam is
mtentionally tar-gért,ed nr clUmped,l ar’e typically less than 100 mrem/hr at 30 centimeters (12 inches)
from these ’cems Waste mamerials from locations near the targets or beam dumps may have dose
.rates greater‘than 100 rem/hr at 30 centimeters (12 inches). The volume of radioactive waste with a
dose rate of gteater than 1rem/hr at 30centimeters (12inches) is less than 1 percent of the

radioactwe wastes generated,

The radionuclides present in the solid radioactive wastes vary depending on the material radiated.
The specific activity (concentration of the radionuclides present) of the waste depends upon the
length of time during which the waste item was exposed to the beam and the time the waste item
has been allowed to decay without exposure to the bearmn. The main radioactive isotopes present in
iron or steel are Mn-54, Co-60, and Be-7 with half-lives of 300 days, 5.2years, and 53 days,
respectively. In aluminum the main isotopes are Na-22 and Be-7, with half-lives of 2.6 years and
53 days, respectively. Depending upon the radioactive isotope present, in many cases storage will
allow the activity to decay to low levels or levels below regulatory concern due to the relatively short
half-lives of these radionuclides. |

4-8



i

I

The radioactive Solid Wastes, which Fermilab must dispose of, consist of very large pieces of steel in
the form of shielding, magnets,‘.and beam line components. Often the steel and magnets weigh
more than 10,000 kilograms (11tons) and are i‘n excess of 6 meters (20 feet) long. The size and
weight of such items, along with typical rauiation levels of 1 to 100 rem/hr, make their shipment to
off-site facilities difficult. These solid radioactive wastes, which comprise the majority of Fermilab’s
waste in both weight and volume are stored at the Boneyard, where radioactivity is allowed to
decay. ‘

Smaller waste items of radloactlve equipment and components are also produced. Theée mclude
noncompactible items such as tubing, cables, batteries, nuts, absorbents, plpes,‘and smail electrfc
motors. Ferrm!ab also produces compactible radioactive wastes, mcludmg rtems suc‘a as protectlve
clothing, wrappmgs, rags, paper, and cardboard boxes. These wastes are hardled at the Site 67

Radioactive Wasiwe Management Facility. R RRAN

® Accelerators: Staging Area Booster Proton Pr'oton Assembly repalr room, Radio

Frequency repair area, some serwce bunldmgs and Anti-Proton Target Hall.

. B 'Qﬁ',;. Sifej;gg, "C"b':t".‘iﬁting Laboratory, Chemistry Laboratory.

o Hot shop and Magnet Facility.

Radioactive aqueous wastes generated at Fermilab are a result of spallation processes which produce
radioactivity in water contained in cooling loops (recirculating systems) near targets and other beam
loss points. However, only a minor fraction of the total radioactive waste activity in wastes produced
at Fermileb is in liquid form. Radioactive isotopes of concern in water are tritium and Be-7. The
tritium remains in the cooling water. Be-7 is removed by ion-exchange resins and apprars in the

dischar'ge from the regeneration of these resins (see Section 3.3 for further details).

At Fermilab smaller, non-compactible radioactive waste items and drums of compactible radioactive
wastes are generally collected from the same WAAs used for the accumulation of hazardous and
Special wastes. Pickup of larger items of radioactive waste is generally performed in accordance with

requirements specific to the waste material. This often involves the use of heavy equipment such as
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cranes and flat-bed trucks. Plckups are scheduled on the second and fourth Tuesday of each month.
Radlation physics personnel review Information submitted by the generator for completeness and

supervise the pickup.

The quantity and actiyity level of radioactive waste produced from accelerator components and
equipment have decreased since the installation of superconducting magnets and are expected to
decrease further. The superconducting magnets that have been recently installed are much more

sensitive to beam loss than the conventional iron magnets. Beam loss results in the radioactlvation
| of components and equipment. Since the beam must be more tightly controlled, Iess beam Ioss

occurs; therefore, both the quant|ty and activity level of radioactive wastes decrea,ses

'Radioactive Waste Management Facilities - Boneyard and Site 67

The Boneyard is used for long-term storage and is one of, two faalme.s at, Fermr{ ab where radioactive
wastes are processed and stored. The Boneyard fatfr{ty |S a fenced area ‘of 18 meters by 45 meters
(60 x 150 feet). A 2.5-meter (8 feet) berm extends al'ohg the si‘de cPOSest to the site boundary side to

U

. reduce the radiation level at the site boundary".;‘:Mater als requmng fong-term storage (more than
one year) are typically Iarger items such as rarhoactwe stee| shielding and magnets, highly
contaminated beam targe‘ts, and actlvated materlals that were close to beam targets and dump‘

- These itetns are storé; '_)at'the Bone ‘/ard 'tc al]ow the activation level of the wastes to decrease and/or

preparatlon of the’wastes'ifor shlgmeht to the burial site at Hanford (Richland, Washington).

4lRad|oar‘c4ve spHd Was‘tes W|th radioactivity readings greater than 100 mrem/hour are stored in
-c;yes- in the B-Gheyard Caves are buildings in which shielding is provided on the sides and the top
to'r‘étigce jocal exposure and skyshine to surrounding areas. The activity level of most solid wastes
storéa.in the caves will decrease, over a period ranging from several months to decades, to levels low
enough to allow off-site shipment. Some items considered too large or too radioactive for off-site
shipment are being stored indefinitely. In June 1987 Fermilab had 336 cubic meters (440 cubic yards)
of this type of waste. Fermilab is in the process of decommissioning old caves and inventorying the
materials contained insidé. Materials requiring further storage to allow additional decreases in
radicactivation levels will be stored in new caves. The remaining material will either be processed or
shipped off-site.
In June 1986, Fermilab initiated a unique program to utilize larger, low-level, ‘noncompactible,
radioactive waste items, mainly accelerator equipment and components, in the construction of

shielding material used for new cave walls. The waste items are packed into steel boxes, and the
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boxes filled with concrete. This results in a shiclding block of a higher density than ordinary concrete
shielding blocks which can be utilized as a bullding material for shielding.

At the time of tive Survey, 31 shielding blocks utilizing radicactive waste iteris had been constructed.

Fermilab maintains a1 inventery of rnaterials for each block describing each item of filler material, its
size, weight,‘and contact dose rat;e. Dose rates of each block at contact, 0.3 metérs (1 foot), and
I meter (3.3 feet) are recorded before and after concreting. Total activity and the radioactive
isotopes present are also recorded for each block. The location of each block used in the
construction of caves is also recorded. Tables 4-2 and 4-3 show the inventory of the waste ‘ttems in

two typtcal blocks. o '

-
i'n 74
A ',

A review of the inventory records showed in most cases that the dose rates of the Blocks at -

0.3 meters (1 foot) were less than 1 mr/hr after concreting. The |sotbpes in the waste materlal in the
blocks are Mn-54, Na-22, and Co-60. Due to the relatlvgl»y shor‘thalf 1ives o? the lsotopes 300 days,
2.6 years, and 5.2 years, respectively, the activation’ !evels of thsse wast&materlal shielding blocks
will decrease significantly over time, At the‘ume tha{ﬂthe caves afe decommissioned, those blocks

.

which still are considered radioactive an be shmped for dtsposal without further processing.

Fermilab intends to construct 5h|eld|ng block-s for use as shielding equipment in accelerator
compaonents, Steel bﬂxes spe :ally strengthened to prevent bulging-at the sides of the boxes will be
utilized. Thts w1t )e done tm utmze radtoactlve waste material that is not neaded for cave

constructlo‘

‘a
“

'\; Juld oihermse have to be shipped for disposal.

Radioactive waters were formerly treated in an evaporator located at the Boneyard. This unit was
decommissioned in 1984,

Site 67 is the main processing area for liquid, compactible, and small noncompactible radioactive
wastes. Solidification of liquid wastes, compaction of compactible wastes, sorting and screening of

wastes, and shipment preparation takes place at Site 67.

Radioactive oils, resins, and watars are solidified by Radiation Physics personnel. These liquids
contain primarily Be-7 and H-3 in concentrations ranéing from 1,000 pCi/ ml to 150,000 pCi/ml. The
solidification procedure utilizes Portland cement and silicate. Slightly varying procedures are’ used
for oils, waters, and resins. The radioactivity concentration is limited to 20,000 pCi/ml for each drum
of solidified radioactive wastes to meet burial site (Hanford) limits of 20 mCi/cubic meter
(15.4 mCi/cubic yard).




TABLE 4-2

SHIELD BLOCK INVENTORY -.5-2
FERMILAB - BATAVIA, ILLINOIS

CONSTRUCTION DATE: June 13,1986

PHYSICAL

Approximate
Weight of Filler

Descrlptlon of. F|Iler Materlal. Three magnets 2beamstops steel beam mlscellaneeus
steel, aluminum, copper, cable. £ “

Length

Total Weight

401‘5‘.:;"* I,

RADIOLOGICAL

lsotopes

4y

o .;,]f‘v"l,‘ A, [
Mn-54 NCCo-B0N T
! ‘| "4; Y 3 fa ot

Total Activity

DOSE RATES

n

R ‘.‘. BeforéCOHCVEte After Concrete
Distang Rt
Me . mefhr mr/hr

Tsurface’
1 Foot 17.0 9.0

1 Méter 6.5 38




TABLE 4.2 |

SHIELD BLOCK [NVENTORY = S-2
FERMILAB - BATAVIA, ILLINOIS
PAGE TWO

WASTE MATERIALS

Contact
Dose Rate
mr/hr

Weight

[tem ‘ Slze (Pounds)

Magnet 17" x 13" x 10" /8,000 © 2500,

Beam stop 13" x 21" x 53" 1,020 ;08
Beam stop 18" x 21" x 53" 1,020 of, weETd

Miscellaneous steel, ,
aluminum, and cable ..
Magnet 17" x 13" x 10" '8,000" R 8.0
Steel A 12" x 8" x5 1 2000 0.2

Magnet 19" by al 5 | 1,500 0.3

PR IS ",

2% ' e Pl

400 L feni 0.8
v N

. 'l ’ "

Miscellaneous steel,
aluminum, copper <",

w863 o, ] 1,200 1.2




TABLE 4-3

SHIELD BLOCK INVENTORY ~ S-4
FERMILAB « BATAVIA, ILLINOIS

CONSTRUCTION DATE! October 20,1986

PHYSICAL ‘ Yy

Approxi‘mate
Weight of Filler

Descrlption of FtHer Material. Steel frames small magnets alumlnum plates steel plate,

Length Total Weight

copper pipe, cut up steel stands, steel plpe m:s;ellanaous

31,3004, |

steel, copper, and aluminum, .
TR ‘ Y
DOSE RATES
2 Mot el
‘ Before Concrete | After oncrete W
Distance o G Gt
mr/hr o mr/hr " “.f,; i
Surface 7.0, '4.53;;}‘.‘ 1
1 Foot D R 2.3
1 Meter v ot 1.2
N
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TABLE 4-3

SHIELD BLOCK INVENTORY - §-4

FERMILAB - BATAVIA, [LLINOIS

PAGE TWO
WASTE MATERIALS
ltem Sizé W?égh‘t Dccif;t:;ze
’ mr/he
2 Pcs. Steel Frame 2'x3' x 2112 1,500 02 |
600 i
5 Magnets Aluminum & W g o T%":'Q: f,’.'.':_';,, .
Copper 5"x 7" x6 ‘1,7503“. :28 A
: . .‘Igf'f'{‘qs‘.o"’-*‘ '
20 Pcs. Aluminum Plate 30" %39 x 1/4" . 200 1%, 03
20 Pcs. Aluminum Plate 30" x39" x V8" . 1og 0.3
1 Pc. Steel Plate 18" x 60" x 41" 2 " 300 0.3
i Pc. Steel Plate 12400 270 112 350 0.3
1Pc,Steel Plate | 5+1/2".%78" %4 650 0.2
Pc Steel Plates”” . [ 2067k 58" 2,500 0.2
3Pcs.GopperPipp 312" x12wall x 12 600 £ 0.3
é'gfc,’_;.bq&gper Piga- . | 1-12"Dx V4 wall x 12 500 0.3
T Pe; Steel fipe 4"Dx 1-1/4 wall x 10’ 200 0.1
‘ 6 Pes, Mragnet Stands 22" x 28" x 10" 1,050 0.2
23 Pcs. Cut up Steel Stands 1-1/2" x 4" x 53" 900 1.0
1 Skid Steel Unknown 950 0.2
3 Pcs. Steel 5"x5" x18' 650 0.4
1 Pc, Steel 3'x4" x 1 150 15.0
| Skid Steel. 4'x2'x2' 1,550 0.3
3 Pcs. Steel Blocks 8" x 12" x 12" 1,500 0.6
{ Pc. Steel 3 % 4" x 1-1/2" 250 10.0
1 Pc. Steel 3 x4" xd" 250 5.0
Misc. §teel, Copper, & 35 x4'x3 400 | s
Aluminum 157.39 ft3

Source: Zonick, 1987a,
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The radloactive waste compactor at Site 67 Is used to reduce the total volume of radioactive waste
shipped. Usually a total of 4 to 6 bags of wastes is compacted per drum, with the total depending
upon the volume and composition of the bag contents, The compactor Is alse used for crushing
radloactive fluorescent bulbs. Compacted drums are sealed and prepared for shipment to Hanford.
ltems are sorted prior to compaction to separate compactible from'."nloncompactible wastes. Such

sorting prevents possible damage to the compactor. RICTE

Ceaag, ‘e
“

‘ .

N K

Wastes are screened to separate radloactive from nonradloactive wastes Screening of materials in
boxes and drums takes place at Site 67, and bulk scrap is screehecf at'the Boneyard. The screening
process utilizes visual inspection and Bicron or Pancake checks of rqdvoac ity levels, Items such as
soft-drink containers, luncheon wastes, and constructlon ct'ebms wsually are not radioactive, Such
materials are segregated and then checked fof. rad|oactW|ty fevels, Those materials that are not
greater than 2,000 cpm above background by Bicron readmg or greater than 100 ¢cpm above
background by Pancake reading are constderéd to be ndnradioactive and are eather disposed of as
nonradioactive wastes, orin some cases, are sa?vaged “The extent of the volume raduction attainable

by segregating radioactive and nonradtqactlve wastes and compaction can be seen in Table 4-4,

which presents the results from screemng waste‘drums

‘ .

'u- ‘c
v . \
K

Fermilab’ presently uses Hanford Poz d;sposal of radioactive wasies. Other sites have been used
previously. Table 4-5 descrtbes vol.umes, curie content, weight, and disposal sites for radiocactive

waste shipments from Fermltab
. "‘. ‘A"‘.

N

4.1.1.3 Mixéd&ﬂ}gﬁ

"4
o n. 1." q."
B

Mixed wastes a;re hazardous wastes that contain radioactive constituents. Fuermilab also defines
radloactlve polychlormated biphenyl (PCB) wastes, radioactive asbestos, and certain radioactive
metals as mlxed wastes. Until recently, radioactive hazardous wastes fell into a grey area of
regAuJa_tlon. However, EPA and DOE agreed on May 1, 1987, that radioactive hazardous wastes will

be subject,to both RCRA hazardous waste and DOE radiocactive waste regulations.
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TABLE 4-4

QUALITY ASSURANCE CHECK SHEET FOR 55-GALLON DRUMS fa)
FERMILAB - BATAVIA, ILLINOIS

Contact
Drum | Generating Dose Percent ‘
No. location . Rate Nonradioactive Commants
mr/hr
667 | D-O 0.15 20 | Pepsi can, newspaper, McDona! Jp,mdin
ring section gaskets, cigarette w, apers,'. 1,
nuts, bolts, garbage N !
907 |0-0O 0.15 20 Protective clothing, steel, bolts ka.y,'c&rys,
mashin, mlscellaneous' mgarette wrabpers,
nutshellsinbag "~ .0
1076 | D-O 0.05 40 Dust mop heads, Pepst, ¢, neWspaper wire,
plastic, flaor, sW&epmgs, copper coil
1081 | TSB 0.1 5 3 l‘Floor sweépmgs ‘¢able, protective clothing
1079 |D-O 2.0 i S Alurnmum 511, bolts, rags, hose, Coke can,
papar plastic, copper tubing, wire, water
915 |D-O 1.0 5. ] Magnet flanges, wire, cable, aluminum,
oo gloves, drum 1/2 full
1008 |D-O . 0.1 "5 Air filters, wire, plastic, floorsweeplngs,
T e rope
1090 fHS-1 . .01 5 Steel, 1/2 full
| g2 PS-6 : 0.01 20 Wire, insulation, boxes, styrofoam cups,
' oo B garbage, copper pipe, floor sweepings,
. ~ Gatorade bottle
'2“4_7 Manny Acc. 0.02 20 1/3 full steel and steel slag
746 | Meson 0.02 10 173 full steel and steel slag
964 | PS-6 0.02 95 Floor sweepings, wire, fiberglass insulation,
Raid can, cardboard boxes ‘
825 | PS-4 0.5 95 Herculite, floor sweepings, rags,
1/2 30-gallon drum, cable, battery, garbage
cups
1016 |PAB 0.1 2 Plastic, Herculite, extension cords, paint
brushes, cardboard, floor sweepings, rags,
boots
1046 | NS-2 0.5 10 Floor sweepings, cable, wire, Herculite, rope
1088 | PK-68 0.01 20 Steel and steel slag 1/3 full 4 x 4 board




il

TABLE 4-4

QUALITY ASSURANCE CHECK SHEET FOR 55-GALLON DRUMS
FERMILAB - BATAVIA, ILLINOIS

PAGE TWO '
| ‘ Contact
Orum | Generating Percant ,
No. Location Eose Nonradloactive Comments
ate
T e R R e e e R R R R
1059 | TSB 0.4 20 Cable, rags, paper, cardboard box, kaydry «
box, mashin, flux remover, cans, watemn o
hOSG lu"u ‘ll‘\:“l,
1058 | TSB 0.05 90 lsopropyl alcohol ¢can, WD- 40 dan car’dboard 3
boxes, kaydrys, garbnge bags wue pqlling R
lube bottle Gl e
No # |Unknown 2.5 10 Mop bucket p!asticbeads beam Wibe
bellows 8 KR
88 | Ps-6 0.05 80 o Electricmctor s’teeland slag rags, coffee
‘ can maghet flangé, wire, paper
1030 |TsB 0.3 i 5, , Rubberhose wire, steel
503 | PS4 0.1 '.'GQ , "Water filters, floor sweepings, steal plastic,
" « o o wet ol dry, nylon rope, WD-40 can A
175 | EAD ,.".5"0.5 L 5" Concrete, wire, beam tube flange, beam
‘f,..',‘r.';' DRI tube clamps

«n

Source! Zcmck 1987b

Wt
‘:"(

1-"
.

‘s

Five mén‘s hours«each to sort and screen 23 drums resulting in 1. 12 drums (after volume
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TABLE 4.5

OFF«SITE RADIOACTIVE WASTE SHIPMENT
FERMILAB « BATAVIA, ILLINOIS

Source:Zonick, 1987¢, . Nl

Ay,
@ c . R
Ci~Curlé
D ne
N L
Sl
1
R
T
A
l;;"

T
o

L}
ot "‘
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Year ooy | Acviy @@ | e Disposal Site
———-—J

WT_T- HManford |

FY 1985 1,100 0.5 18 [Hanford "o

FY 1984 10,300 8.6 268 |Hanford o

FY 1983 14,000 8.3 230 |Hanford ",

FY 1982 28,000 17.3 222 |Harrfdr .

FY 1981 8,660 10.4 _ 98" " |Hanford, .

FY 1980 0 0 PN

FY 1979 7,000 23 7, |nh, 78, " |sheffleld or Barwell

FY 1978 6,000 ekl et [ sheffield or Barnwell

FY 1977 2,321 166 " 37 Sheffleld or Barnwell

FY 1976 562 0:29 v 3 [Sheffield or Barnwall



Fermilab considers the following materials to be mixed wastes If racloactive, regardliess of their
RCRA status,

e Scintillating oll

¢ Lead

® Polychlorinated blphenyls (PCBs)
Beryllium

°
e Solventsinoll : .‘-‘;
e Cadmium ;'i
L

Lead In batterles

o  Mercury (batteries) L M s
o Nickel ‘

e Lithium . '

e Oxygen cells " ' SRR

Rt
‘1 "

Fermilab procedures (Zonlck and Allen, 1986) ‘dall ,for a{f Class t«or b.eiow mixed waste to be stored at
the Site 55 Hazardous Waste Managc=ment f’acllfty,, Clasé H -Or- above mixed wastes are to be stored at
the Boneyard, Fermilab deflne,s Classl radloaCtlve wastes to mean those with an exposure dose rate
ranging from twice background at contact to 1mR/hr at 0.3 meters (1 foot), Class |l means those
radioactive wastes wf’c‘n an exposure cjose rate of 1 mR/hr to 10 MR/r at 0.3 meters (1 foot). Storage
of Class| wastes takes plﬂCe at SIte‘Sb since this class only requires storage in designaled areas.
Classll and. abcpve wastes requnre handling by persons trained in radiation safety and therefore
.‘rqquwe storagg |n he! Boneyard where personnel are trained In radiation safety.

l
N l
|'..

Du'r('ﬁg the on-site Survey, the only Fermilab-designated mixed wastes being stored consisted of
6 lea'd batteries and 49 PCB containing capacitors at Site 55, and 4 drums of beryllium targets and an
indium target in the radioactive material storage yards next to the Boneyard. The beryllilum and
indlum targets are stored inside a concrete vault built from shielding blocks., The other Fermilab-
designated mixed wastes are not routinely generated. The wastes presently being stored will
require long-term storage untll disposal or treatment options for mixed wastes become available.
The lead batteries are expected to decrease in activity below Class!| levels (less than twice
background) and thus be capable of being handled as nonradiocactive wastes.

The Boneyard is adjacent to the radioactive equipment and component storage areas. The storage
areas are fenced off from both the 3oneyard and the rest of the site and are used for long-term
storage. Waste materials, with the exception of the baryllium and indium targets, are not stored in
this area.
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41.1.4  3olid Waste

'

Solld wastes are those wastes without radloactive, hazardous, or PCB constituents, The lllinols-
designated category of Special wastes (excluding hazardous wastes) Is included in this discussion of
solld wastes, ‘

Fermilab has only one on-site, solid waste disposal facility, This site is Meson Hill, which is an earth’en
hill at the end of the beam lines. The hill serves two purposes by provldlng radlatlon shietdlngim
addition to belng the central site for disposal of earthen materials (e.q., dirt, rock, grave$ sand) and
construction wastes (e.g., concrete, bricks, sheetrock, roofing, small non- salvageable meta}llc itemé’ ‘
asphalt, plastic, and glass). Materials that are prohibited from dlsposal mclude' putreslbles,
chemicals, liqulds, salvageable metals, radioactive substances,_and asbestos . Fermllab Site Services
Department is responsible for upkeep of Meson Hill, fontrollir(g access, and issuing dumping

permits, The Safety Section Inspects dumped mafernals ?or cqmphance wnth Fermilab dumping

KH S 4'. "
.

policy. : Gy "";'. CRCP m

Solld wastes, other than earthen matamals, .‘pemal Wastes. and radloactive wastes are collected in
dumpsters throughout the s:te‘ A c;ontract hauJer transports the solld wastes to an off-site sanitary
landfill for disposal. 'th'e slte currently us‘ed is Midway Landfill in Batavia, Illinots.

A "_" . o .
c,‘ ot ,n‘ .
PIREES N '
R ) NERR

Ferm|lab ha;mufqted a ‘prégram to check all solld-waste dumpsters for the presence of radioactive
.wastes A radlation taehniclan checks each dumpster for radloactive materials immediately prior to
its plckup by thw-tontract hauler. A specially modified Thyac is passed over the entire dumpster as
cloSg as possible to the contents. Readings in excess of 4,000 com are considered a violation, |f
violafléns are found, the dumpster is secured and the generator is notified to remove the radioactive

materlals.
Nonhazardous Special Wastes

The State of Illinois has a category of wastes called Special wastes, which includes hazardous and
nonhazardous industrial process wastes and pollution control wastes, Special waste hauling permits
are required for the off-site transportation of Special wastes, which can be transported only to
facilities licensed to recelve Special waste. (See Section4.1.1.1 for details on hazardous Special
wastes.)
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Nonhazardous Speclal wastes are generally accumulated in the same WAAsg and collected In the
same manner as hazardous Speclal wastes, On-site storage of Speclal wastes takes place at the
Slte 55 Hazardous Waste Facillty, The storage area Is outdoors on a gravel surface. On-site
treatment and/or disposal of nonhazardous Special wastes does not take place at Fermilab.
Treatment and/or disposal takes place at off-site commercial facilities.

In 1986, the principal nonhazardous Speclal wastes generated at Fermilab. consisted of 30,300 liters
(8,000 gallons) of ethylene glycol and water from cooling systems; 15,000 liters (4,000 gallons)“’of
waste oll from engines, vacuum pumps, and compressors; 3,800 liters (1,000 gallons of cUttmg qﬂq

.....

emergency lighting. ' o = h;’
Village Oxidation Pond - )

The Village Oxidation Pond was used for treatmént 01’ 790 OOOIttérs .(50 000 gallons) per day of
sanitary wastewater until December 22, 1986 At tbabgrme sanitary wastewater from the village was
diverted to the City of Warrenville samtary was’cewater callec‘tion system. Fermilab is retaining the
pond for ornamental and future recreatsonaL use, +In the interim, the pond Is being continuously
aerated. Approxlmately 2,300 to 5,600 cubIc cr%eters (100,000to 200,000 cubic feet) of sludge in a
layer 15t0 30 centimmers (Sto 12 mqhes) ih depth remains in the pond. It is Fermitab s intention to
| leave the sludge ln place. However the I[EPA may require that the sludge be removed and disposed
of or. treafed Megotlations Wil be held on this matter, pending results of sludge analysis as the
.‘aeraﬂon proééss conilrues. Section 3.3.2 has additional details on the Village Oxidation Pond,

i “.
e

As'be"sx‘os Wastes

Fermilab also generates asbestos wastes from asbestos remvval projects. Asbestos wastes afe
collected in special dumpsters and sent off-site for disposal (asbestos removal Is discussed in
Section 4.2.4). Table 4-6 describes shipments and off-site disposal sites utilized by Fermilab since
June 1982, In the 1970s some ashestos wastes may have been disposed of in Meson Hill, However,
any asbestos in Meson Hill Is securely buried. Present procedures for Meson Hill prohibit the disposal

of asbestos wastes. Fermilab does not produce radioactive asbestos wastes.
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TABLE 4-6
ASBESTOS SHIPMENTS
FERMILAB - BATAVIA, ILLINOIS
Shipment | Quantity o - . .
Date (Cubic Yards) Description . o Disposal Site |
| 06/16/82 20 Transite sheets and contaminated solids | CID, Calumet City, Illinois
08/04/82 15 Transite sheets CID, Calumet City, lllinois '
05/31/84 5.3 Asbestos‘-containing solids Wayne DiSpOSQJ.,.DQQEbOFjﬁL,E"&\/H
12/03/84 | ‘ o N R
12/04/84 42 Bm!dmg demolition waste Wa_%/?%?'SpoﬁéL:"E?‘i?ém’ N
| 12/26/85 0.7 Insulation and contaminated solids . Wayrte D{{s‘posa'!';,ft)earﬁb'étr‘n, M
09/06/85 1 Asbestos-contaminated solids  , ~.. | Wayne Pisposal, Dearborn, Ml
06/16/86 2.4 Asbestos-contaminated sglid‘s&;“:-.. DR . j'y\/?fayné-bisposal, Dearborn, Ml
02/16/86 10 °pe insulation anq_.’t.r,a‘_‘rjsi'ftﬂ'e‘;fs‘heé’{s'ij;,, " mi':;‘i’jy Landfill, Batavia,
07/29/87 | 10 Pipe insulation ard transite sheats m;gg:y Landfill, Batavia,

Source: Allen, 1987¢. B

..
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41.2

4.1.2.1

Findings and Observations
Category |

None

4.1.22 Categoryll

4.1.2.3  Category Il

4.1.2.4 Cateqory |V

_‘rad«oat:tlv

3 "Specna W

None

None

Waste Accumulation Areas. Lack of or madequate ,c.ecbndary containment and the presence

of permeable surfaces | in. waste accumulatnon :areas for liquid, radioactive, and Special wastes

could resultin the relaase of hazardous substances to the environment in the event of a spill.

Waste accumula:c-lon areas (VVAAs) are used throughout the site to aggregate hazardous

(.

e ‘and Spéua[ wastes prior to pickup and delivery to the Site 55 hazardous and

aste ‘firocessing and storage facility, the Boneyard, or the Site 67 radiocactive waste

s ', faclluty WAAS are needed due to the generatlon of wastes in small quantities by numerous

"a"’.generators throughout the facility. Applicable RCRA requirements for WAAs include labeling

" of containers holding hazardous waste, and remaval of the container within 90 days from the

date on which the container was first placed in the WAA and accumulation of hazardous

waste began in the container. Adherence to requirements applicable to RCRA-permitted

storage facilities, for impermeable surfaces and spill containment capacity, 15 technically not

required for WAAs but is considered good practice. Given that the nature of the risks posed by
the wastes is the same for both WAAs and permitted storage areas, not implementing the
impermeable surface and spill containment requirements increases the pbtential for the

release of hazardous and/or radioactive constituents from WAAs.

Table 4-7 summarizes Survey team observations on WAAs and waste storage areas. It provides

~ details on WAAs lacking secondary containment and impermeable surfaces.
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TABLE 4-7

WASTE ACCUMULATION AREAS
FERMILAB - BATAVIA, [LLINOIS

Area

Waste

00000 SO

Comments

Storage Area inside building, Storage Area

Site 67 Radioactive Oils diked with plasticliner, butliner could be
punctured. j ¥
Site 55 Ethylene Glycol, Oils, | Gravel surface, no containment storage - B
' Motor Oils area for Special wastes. <. \-;;;",,.
COE East (WAAs) Oils Nocontainment. ., RO

Ad [0y
e Yo,

Site 55 Roads (WAAs)

Wastes Motor Oil

No containment, permeable surface. "’

Old Fire Burn (WAAs)

(See Comments)

No containmant, no wastes during Survey.

Village Machine Shop (WAAs)

Oils

,.*7:_ to Qtorm Sewer

N’o com'ammem release would have access

IB-3 (WAAs)

Freon, Qils, Sd.l'\’/_e[jj‘s, vf

No cgqtathent.

18-2 (WAAs)

Oils

Vot

‘| No,containment, on concrete but adjacent

td'soils.

Source: DOE Survey Iqa',t;f.‘"
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4.2 Toxlcand Chemical Materlals

4,21 Toxlc Substances Management

The Survey assessed the use and storage of toxic and chemical materials (e.q., polychlorinated

biphenyls [PCBs], pesticides, herbicides, asbestos, solvents, and fuels) at Fermilab.
4,211 Procurement ‘

When a requisition for purchase of a chemical is received by the Purchasing Deparfment a copy rs
sent to the Environment and Safety (E&S) Group. This group rewews tbe toxlcmy lnformatlom
available in matarial safety data sheets and the general toxmologma{ I1terature to de’ce‘rmme
whether any potential problems can result from its use. If the matenal is toxnc the requ15|tloner will
be requested to uca an appropriate product that is safer, When,a to.xic substaﬂce must be used, the
safety office is alerted to follow-up on its use and ev’entua] dlspesal Thq, purchase and use of highly
-toxic materials can be prohlblted by the Safety‘éectton\

4,2.1.2 Inventory Control

o8

A computer file mvéntory of the tOxpc aﬂd«chemlcal materlals inuse at Fermilab is mamtamed by the
E&S Group, . ‘Tth flle com.‘ams subst‘ances such as asbestos, cyanides, beryllium, hydrochloric acid,
fluorme Ilthium,” degreasmg solvents hauid propane, Diala AX oil, etc. The E&SGroup also
lmamtams a ﬂleof m-aferlal safety data sheets There are more than 1,900 in the current file.

'i.'

422 Toxic Chemical Storage

There are a number of hazardous chemicals used at the Fermilab complex. These are stored at
various locations. Table 4-8 was prepared from the Spill Preven‘tion Control and Countermeasures
(SPCC) Plan (Fermilab, 1987a), as well as Survey observations, and presen’t’s the hazardous chemicals,
their storage sites, or usage location. The storage of PCBs, petroleum products, and radioactive

substances s not included in this table, since itis discussed in Sections 4.2.3.3, 4.2.6.4(4), and 4.3.2.

Site 3 is designated by Fermilab as the Hazardous Materials Storage Area. These are materials which
are being held for future use. The substances stored at this facility include PCB capacitors, lithium
metal, alkali solut’ons, tetrakis, and miscellaneous laboratory chemicals. The lithium, tetrakis, and

miscellaneous chemicals are stored in a temperature-controlled room.
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TABLE 4.8

HAZARDOUS CHEMICALS AND PESTICIDE STORAGE AREAS
FERMILAB - BATAVIA, ILLINOIS

Hazardous Substances

Location

Hydrochloric Acid (1,265 gal) Site 38, Gas Shed !

Hydrochloric Acid (55 gal)

Central Utllities Building

Hydrofluoric Acid (2 gal)

Materials Development Laboratory

Sulfuric Acid (26 gal)

Nitric Acid (21 gal)

Materials Development Laboratory

Materials Development Laboratory '

Acetic Acid (15 gal)

Materials Development Labofré'céfy

Sodium Hydroxide (55 gal)

Sodium Hydroxide (935 gal)

Central Utilities Buildihg ] ' -
Site 38, GasShed "~ %, 4%

AP4 Line bé‘{\:}v,eer'igébsté‘rgé'a'd Kitiproton Area

Beryllium («°535 Ibs

EnclosurdN MK;"M uib_r"i:,‘B ecam Line

(
(
Beryllium («100 bs)
)
)

Berytlium («800 Ibs

) Tatget Service 8Ujlding

Cadmium

“I'site'aBarn (lower level)

Chlorine Gas Cylinders (6)-

Gemtral Utikities Building

[ Laboratory 8

Chlorine Gas Cylihde rs19

')".'
Chlorine Gas Gylindérs (2) ™™,
—

e
.

Site 38, Gas Shed

Chigrine Gas Cyliridars (5"

Village Swimming Pool

. fchloffg@ascylindérs (2)

Village Well

' 'gh{orin‘é}:ﬁgs Cylinders (3)

Well No. 3

Cyanide Plating Kits

Laboratory 8, PC Laboratory, West Booster,
Wilson Hall (ground floor)

Lithium

APO Service Building

“jLithium

Site 3 Barn (upper level)

Mercury (54 |bs)

Target Service Building

Herbicides and Insecticides Site 3 Shed
[nsecticides 28 Sauk Boulevard
Aquacides Site 38
Solvents - Site 38

Source: Fermilab, 1987a;

DOE Survey team.
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Petroleum products such as gasoline, fue oll, and diesel fuel are stored In aboveground or
underground tanks in various areas throughout the Laboratory. Table 4-9 describes some of the
aboveground tanks currently in use at Fermilab and presents some problems observed by the Survey
team. The underground storage tanks for petroleum products that are subject to RCRA
requirements are discussed in Sectlon4.1.1.1 and described in Table 4-10. These underground tanks

have not been integrity tested.

The Fermilab SPCC Plan covers the use and storage of fluids such as oils, chemicals, and o‘t'her
hazardous materials that would be of concern if they were released into the enwronment The«plan
identifies specific spill-prevention and spill-response measures, as well as the reportmg and
natification requirements in the event of a spill. The SPCC Plan was rgwewed and updated Iﬂ
August 1987 by the Fermilab Safety Section.

A
LA, et
W R -

423  PCBSources ' o * )

4.2.3.1  Transformers ‘ S

In service at Fermilab are 63transformers that contam PCB or PCB-contaminated oil. The.

Lransformers are Iocated atmany sntes througbout the facmty One of these transformers contains

Askarel with a PCB c.oncentratlon of 700 200 ppm, 48 contain coolant with PCB concentrations from
700 ppm to 51 OOO ppﬁ{' aﬁd 14 mntém oil with a PCB concentration range of 65 ppm to 498 ppm. In
addition, ftve spare tr‘aasformers containing fluid contaminated with PCBs are stored at the
. Rarlhead Thése a?e protected by shielding blocks to prevent damage by moving vehicles and are
mspected at Ieaat on a quarterly basis. A program is in effect to remove the remaining Askarel-filled
‘tram‘sfqrmer and to reduce the PCB concentration in all transformer fluids to less than 50 ppm as

rapidI;/ as possible.

The Survey team inspected most of the PCB and PCB-contaminated transformers and found evidence
of some small leaks (see Finding4.2.6.2.1) and incorrect labeling (see Finding 4 2.6.4.2). Several

PCB-contaminated transformers (50-500 ppm) were labeled as PCB transformers (> 500 ppm PCBs).

The Safety Section's personnel are aware of these problems, and efforts to solve them have been
under way. The staff has also tested soil samples at the site of a non-PCB oil spill that occurred on
June 15, 1987, from transformer D2-3. The soil under the drain valve was found to contain 364 ug/g

PCBs. This contamination may have occurred before PCBs were regulated (July 1979) and may be an

}



TABLE 4-9

ABOVEGROUND STORAGE TANKS
FERMILAB - BATAVIA, ILLINOIS

- Tank Volume Substances ‘
Area (Gallons) Storad Survey Observations
Site SO 500 Gasoline No containment, gravel base, potential For
soil contamination, tank on stilts with na
vehicle guards. BT
. »::.':i,
500 Diesel Oil ‘ RN
500 Gasoline D f" Lt o
Site 56 500 Gasoline No contalnment potenual sonl
Site 56 250 Diesel Fuel contamination, all tanks rooked rusted
Site 56 500 Gasoline | hosés ih deteriorated gondition, strong
n Odorof motor*fuels tanks on stilts with no
i | vaficle guards
CO Services 500 Gasqj.iné.i,'i- s o cor\tamment tank rusted at supports,
“ RO Valve wet with a slow leak observed.
Railhead 5,00Q., Scintil'l;,a"ti‘on“‘ No containment; on-ground, stainless-steel
Y Fluid ™ " |tankertruck unit.

Laboratory C

.| scintiitation
-} Fluld

No containment; gravel surface, stamless

P steel tank.
Meson Assarmibly; & | " 250" | Gasoline No containment, gravel surface.
“7500 Diesel Fuel No containment, three portable tanks

Facility. Oparations |

e
N

transported about site, gravel surface, oil
odor present but no leaks observed.

Sou'r;é: DOE Survey team,




TABLE 4-10

UNDERGROUND STORAGE TANKS
FERMILAB-BATAVIA, ILLINOIS

)

Area Volume Substance Construg‘tlon Corrosi.on Age
(Gallons) ~Stored Material Protection (years)
Site 38 12,000 Gasoline Fiberglass None 3
Site 38 2,000 Gasoline Fiberglass | None w7
Site 55 2,000 Gasoline Fiberglass- |None  ..'[". '12**‘\:\;l
Siva 55 | 2,000 #2Diesel | Fiberglass [ None K 4 Y
Central Utility Bldg. 11,000 | #2Diesel |Steel Node e
Village 10,000 Gasollne Fikzergl'a'réé, Nane' 12
Central Utility Bldg. 12,000 #2 Diesel | . S"Eé"eL:,“ : ‘ Nb"r":t.g 14
Vehicle Maintenance* 600 Used gif*, * ?F_i,bérélgss” “f'None 7
Laboratory 250 Alfi’upiﬁd‘m None 8

Source: Coulson, 1986b,

*Removed from groqn.d;}.\"brﬂ t7,1986; NgAe\‘/Tc'{en

«

Use d oili:

e
o'
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indication that the soil around other transformers could also contain significant amounts of PCBs,

 An attachment to a memo (Beddingfleld, 1987a) state:, "There is a possibility of >65 contaminated

sites around the ring (below drain valves at each transformer and In between service building and
maln ring road where truck was parked)." See Finding 4.5.2.3.4 for further details. In addition, a
large spill of transformer flﬁid containing a low level of PCB contamination (1.3 ppm) occured during
January 1985, Failure of transformer T82A at the master substation resulted in the release of a large
volume of oil, The amount of oil lost into the ground has been estimated to be between 12,500 and
24,200 liters (B,BOOénd 6,398 galions). See Finding 4.5.2.3.1 for further details. .

4,2.3.2  Capacitors o

The Laboratory's SPCC Plan identifies 1,609 large PCB capacitors in use in storage for future Js, orin
storage for d|sposal (FermiLab, 1987a). The 734large, PCB capautors located m the Capacnor Tree
were removed during June/July 1987 and placed in stor,age ford;sposa( The iocatlons of the large

A

capacitors are shown in Table 4-11. T R "

l "

Leaks and spills from PCB-containing capad1tors m the capamtor tree have contaminated the “cap
tree, the gravel and asphalt under - Lhe tree and nearby soil and manhole cover
(Beddmgfleld 1987a). Ferr‘mlab has mttlated a deanup of the “cap" tree and surrounding area. See
Finding 4.5.2.3.2 for‘detatls ’ '

.....

FLal DN

4233 cg Smrage

vt
Ve

PCB'.mé'terials et primarily stored at Site 3, Site 55, and at the Railhead. Site 55, the Hazardous

Wés‘:c"e'Storage Facility, is used to store various oils, PCB materials, and chemicals prior to disposal.
The if';ree buildings at this site have containment areas to prevent spills from reaching the
environment, At the time of the Survey, this site contained large, PCB capacitors in the PCB Storage
Building (WS2). Some PCB capacitors also are stored in the lower level of the barn at Site 3. These
are stored on a sloping concrete floor, which drains into a containment area. In addition, five spare
transformers are stored at the Railhead. One of these contains 4,490 liters (1,186 gallons) of fluid
contaminated with 513 ppm PCBs, and the other four contain 5,200 liters (1,375 gallohs) of oil
contaminated with PCBs in the range of 124 to 21,484 ppm..
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TABLE 411

LOCATION OF LARGE CAPACITORS

FERMILAB-BATAVIA, ILLINOIS

Locatlon

Number

4-32

Booster (in tunnel) 137

‘| Booster RF (22 inside, 52 outside) 74
Main Ring RF (18 inside, 57 outside) 75
Site 3 (23 for future use) 383
Site 55 ( for disposal) 940
Source: Fermilab, 1987a. N
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Fermilab's designated areas for storage of PCB items awalting disposal generally meet the regulatory
requirements; however, they are too small to accommodate one of the large (5,200 !iters
(1,375 gallons] of fluld), PCB transformers. The regulations allow storage for disposal for up to 1 year
if the storage area complies with certaln requirements. In the absence of an adequate storage-for-
disposal area, the regulations allow storage of PCB transformers for 30 days. Therefore, removal of
one of the large PCB transformers would require that all the procedures necessary be completed and

that the unit be in transport from Fermilab to the final disposal site within 30 days (EPA, 1986),

‘
.

4.2.4 Asbestos \
4,2.4.1 Background L “

Asbestos materials have been used extensively at Fermllab Asbestos contamnng construcrlon
materials were used in ceilings, walls, insulation, and prpes m m.any bquIngs A program has been
underway for some time to identify, remove, or endose frlable asbestos “Phe E&S Group monitors aH
removal or remodeling activities that mvowe asbest@s to" efnsur-e that friable ashestos does not
become airborne. Fermilab maintains rerords of asbestos«cohtalmnq sites and discourages further
use of this material. The |oqai|on of asbestos and asbestos -containing materials is an ongoing

program, and all employees«are encouraged to ceport these materials when encountered,
oy -

o e
i o .
g .

4.2.4.2 Rer,@o:\léikand.Elh'dlosore,‘ B

.Many projects fwave‘ bean completed that involve the removal or enclosure of asbestos. For example,

the Wonder bm1drng and other smaller buildings of similar construction (Quonset hut type,
cuntammg asbestos) were demolished in 1984, the walls of Laboratory A have been covered over
with a ory wall, the NC9 Building was completely removed, the asbestos shingles were removed from
a building during the summer of 1986, and the pipe insulation in the Wilson Hall emergency
generator exhaust system was removed in early 1987, In areas where asbestos has not been removed
(e.g., the Moore Gallery) air monitoring and inspection for friability are conducted on a semiannual
basis. The samples are analyzed by using Phase Contrast Microscopy in an AlHA-accredited

laboratory. IEPA has conducted two inspections and did not find any problems,

4.2.4.3 Disposal

The removal of asbestos and asbestos-containing materials is done by Fermilab employees that have

been properly trained, and the process is closely monitored by the E&S Group. Also, photographs of

4-33



the process are taken and kept on file. The materlals removed are double-bagged and disposed of at
an approved off-site landflll (see Table 4-6),

There is some Indication that asbestos-contalning materials (e.g., transite) were buried at the Meson
Shielding Hill landfill prior to 1979, This landfill is listed as a potential decommissioning problem
area in the Fermilab Decontamination and Demolitions flle.

425  Pestlcldes -
4.251  Background

A variety of pesticides are required for the control of weeds, algae, |nsects, and rodents dn the
10.6-square-mila Fermilab site. The!aboratory formalized a set of: pesticlde harrdlmg ﬁrocedures in
December 1979 and made them available to the appropflate WOrkers Approxﬁmately 93 hectares
(2,300 acres) of the land is used for agricultural: burpcses, prlmarﬂy. eorn production, and the
licensees of this land also use herbicides and Insmct}cﬁq‘es These chemlcals are applied by licensed
contractors and requlre the approval as well as tha supe‘rvislon of the appropriate Fermilab
personnel. The pesticices for general use |n the ‘non- agrlcultural areas are applied by trained
Fermilab personnel from tbe Roads and Grouods Department The Supervisor of this group is a
licensed applicator. ‘WEather conchﬂqns and forecasts are considered in the scheduling of pesticide
appllcatlon n -acld|t|0(1,.records~.dre kept concerning the chemicals used, the area treated, and the
personnel lrwolved in theu‘ aPpHcatlon

ey,
v l ‘ ',“ *
. ) . ey
[ X j R (N

4;‘2':5'42"‘ Pesti"'o‘:‘;ﬂe Inventory and Application

A number of EPA-registered herbicides, insecticidés, and rodenticides are used at Fermilab.
Although some variations occur in the specific chemicals applied from year to year, those utilized
during calendar year 1986 are typical (Baker, 1987). These include the following:

® 2.4-DAmine was used for the control of broad leaf weeds in the bison pasture. It was
applied to approximately 32 hectares (80 acres).

® Chipco Turf Kleen was also used to control broad leaf weeds and was applied to

approximately 1.2 hectares (3 acres) of turf areas around Wllson Hall and the nearby pond
and lake,
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Roundup was applled around the bases of trees and signposts in some areas to control
weads. The total amount used was approximately 30 1iters (8 gallons),

o Lasso-atrazine herbicide was applled to 582 hectares (1,437 acres) of land used for corn
production.
® Counter insecticide was-applied to 933hectares (2,306acres) of land under corn
production., “
. "“; 4.,"':
' .!,"-H,‘ ' “.(\::f‘:li,
o Bicep-6L herbicide was applied to 352 hectares (869 acres) of land under.gzqi‘n'ﬁrQQuctior‘s;}'f;_
o Spike 80-W was applied to approximately 17 hectares (41 acres) i wntrol wqeds m‘ound
storage areas, parking lots, and hardstand areas at electrlcal substations servnce buildings
in the experimental areas, and the Bubble Chamberyc\:d . ',
e CYTHION Premium Grade Malathion}f/'v__as,ﬁbp’\"flgd '?Si'.‘('mt‘a‘s&ulto control at 11 sites..
e Contrac Rat and Mqusa Bait was placed at 40 outdoor electrical substations to reduce
rodent nestlngm,.%he equipment
) Dlpel was uSed to tr.eat hpprox!mately 100trees for the control of the eastern tent

caterpfﬂar “,
. - Aqu'é:"'zrihe was added to the Village Oxidation Pond, the main ring ponding system, the
Swan Lake/Booster Pond System, and the reflecting pond to control algae growth. A total

of 980 kg (2,160 pounds) were used.

Dalapon has been used in the past to treat an estimated 34 kilometers (21 miles) of

drainage ditches for control of the common cattail.

During the summer of 1987, Lorsban 15G was applied to the agricultural land to control the corn
borer. This insecticide was applied by spraying from a helicopter by a licensed contractor under the
supervision of Fermilah personnel. However, no surtace water samples were collected for analysis
after application to determine whether there was any effact on surface water quality. Collecting
and analyzing surface water samples after future applications of this insecticide would ensure that
the surface waters are not affected by the aerial application. See Finding 4.2.6.4.5.
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42,53 Storage Facllitles and Disposal Practices

Most of the pesticides are stored Indoors at the Site 3 shed, This bullding Is secured and well
maintained, The individual chemicals are separated and neatly stored. Some insecticicdes and the
aquacides are stored In buildings at 28 Sauk Boulevard and Site 38 (see Table 4-8). All of the empty
containers are triple-rinsed prior to disposal.

42,6  Findings and Observations | "
. LT ,."'.1
» o' M"u ; ”‘\:(‘L‘
4:2.6.1  Categoryl , R
None ‘ Y
42,62 Cateqory e
1, Leaking PCB and PCB- Contamlnated Tr‘ansforrmers Four transformers containing PCBs were

found to have small leaks or an oil statn mdkatihg a recent leak. The specific PCB transformers
and the problems observed are shown be!ow

0 "
K D

W :

FEAN v . ]

[N 4
Ve
)Y « "
s

‘ ‘.

Transformer PCB Contentraﬂon Problem Obsarved

Identifltc@}:iop'.‘ {ppm) .
D2:3 . fu] 50 Fast leak from Conservator, small leak at valve.
N TRE R 6 479 Epoxy plug to repalr missing radiator tube was leaking;
: (GieSe Road) 9 leak stopped and tube repaired on September 18, 1987.
C~U7.2 1,000 Oll stain under valve,
F1‘-1 34,000 Leak from drain valve found by Fermilab staff and

stopped. The spill area was covered and warning signs

were in place at the time the Survey team inspected the
transformers, Cleanup was planned but not completed
prior to the end of the Survey,

4,2.6.3 Cateqgory |l

None
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4.2.64  Category IV

PCB Annual Report. PCB annual inventory reports from 1979-1986 are incomplete because

" they do not list total numbers of PCB transformers nor the total weight of PCBs in PCB

transformers. The reports fully describe each transformer (location, amount, concentration)
but do not provide the summaries required by the regulations. Although not an

environmental problem, this accounting error is a violation of TSCA requirements.

)
o

Labeling_ PCB- Contaminated Transformers. Incorrect labeling of PCB- contammated

transformers could lead to misjudgment of which transformers are properly, labeted Ferm|lab
has routinely labeled PCB-contamlnated transformers (50to 500 ppm PCES) wrxh labels
desugnatmg the units as PCB transformers (>500 ppm PCBs) Although thts procedure was
developed as a conservative practice, it can lead to confusmn (egardmg whlch transformers
are correctly designated and which are not. Tab'e 4~12. :dentaﬁes rmslabeled transformers’

R ‘\;...

observed by the Survey team. T L L

Lack of Secondary Containment - Aboveqround Cﬁemlcél Product Storage Tanks. The lack of

secondary containment ,aﬂd the presence of permeable surfaces for aboveground gasoline

and fuel oil storage tanks and a scmtulatlon orl tank may result in contamination of S()I|5 in the

event of a spilt:; -

_‘Abovegromnd fuel ténkﬁ are located in various areas around Fermilab where contractors and
"Ferm|lao venlcfes obtam fuel. The locations and numbers of the tanks vary depending upon

' .the Ievel ‘and type of activities occurring at the time. The Survey team evaluated the eleven
*.:"._motor fuel tanks and two scintillation oil tanks in use during the Survey. In several instances

" dispensing equipment and/or tanks were in a deteriorated condition. Also, strong odors of

motor fuels were noted and in one instance a slow leak was observed. Table 4-9 describes the

tanks, their volumes, the quantity stored, and Survey observations.

Underground Chemical Product Storage Tanks - Lack of Inteqrity Testing. Undetected releases

of motor fuels and oils to the soil from underground tanks could occur as a result of the lack of

integrity testing of the tanks.
The Survey team identified seven underground tanks used for the storage of gasoline, diesel

fuel, and fuel oil. All the tanks are subject to proposed RCRA regulations regarding

underground storage tanks used for the storage of hazardous liquids including gasolines and
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TABLE 4-12

MISLABELED TRANSFORMERS
FERMILAB-BATAVIA, ILLINOIS
lli.;anrjcisziocg?ieorn PCB Cq(;;;eg;nratmn Problem Observed
GR-1(Giese Road) 479 Labeled as a PCB transformer.
IML-3A 100 Labeled as a PCB transformer.

PL-3 317 Labeled as a PCB transformer. e,
Village Lab 6 141 Labeled as a PCB transformek,
Village Lab 7 235 Labeled as a PCB tra(j”s:?iﬁ'fmer. ‘ ‘
ML-4A - 264 . | Labeled as a F”CB trar'lis?fgr‘_‘rjﬁq"r.f.. ‘
NL-10 498 La heled aga PCB transtarmer.”

Source: DOE Survey team.

4-38




T

fuels (see Section 4.1.1 for details). Integrity testing of these tanks is not required at this time.
However, based on evidence from similar tanks used nationwide and the lack of corrosion

protection, it is possible that leaks may develop in one or more tanks.

Fermilab relies on inventory control to detect leakage. However, USEPA studies have shown
that inventory control is not sufficiently sensitive to detect all leaks. Leaks occurring at a
sufficient rate to contaminate significant areas of the soil would be undetected by inventory

control.

Table 4-10 describes the underground tanks df concern at Fermilab.

Lack of Sampling and Analysis of Surface Waters After Aenal Apphca'qc)n of Pegtmde The

appllcatlon of the insecticide Lorsban15G by Lorsban helicopter can resUlt in the
contamination of nearby surface waters. Lorsba,MSG conrams the cholmesterase inhibitor
chlorpyrifos which is extremely toxic to fish: and aquatlc orgamsms Thus drift and runoff
from treated areas may be hazardous td; ﬂsh and aquatlc orgemsms in adjacent surface waters.
Appropriate samplmg and anaiy5|s can ensufe tha“c t{'ns pest:cxde is not contaminating aquatic

systems at Fermilab. RN
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43 Radlation
431 Background Environmental Information

The Fermilab radiation site setting can be described as a subset of each of the previous media
settings (i.e., air, sbils, surface water, and hydrogeology). Each of these primary pathways is
responsible for radionuclide transport and potential contamination of ambient air, soils, drinking
water,-groundwater, vegetation, and food. Figure 4-2 depicts graphically some of these transpdrﬂ
exposure scenarios (MEPAS, 1987). . l ‘ ‘ ,i:l'f:

¢
R
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Background radiation in the vicinity of Fermilab is'a consequence of both natura and- manmade
sources. These sources include cosmic radiation; natural radloactlve mater]als |n the sm1s and
building materials; fallout from past atmospheric weapons, detonatnons, feleases of radioactive
materials from nuclear power plants and other facmties handlimg rad|oact|ve materlals worIdW|de,
and the intake of radioactive materials in alr, drmkmg Water and fpod The most 5|gn|f|cant
exposure is that to the lungs from backgrouhd level9 of radcn The annual average effective dose
equivalent for natural background in the' Untted S«‘.ates i a,pprbxlmately 189 millirerh/year (mrem/yr)
(United Nations, 1982). This dose is detauled m Table4 13, About one-half of the dose equivalent is
attributable to the mhalat{ﬁ-n of radon 222 and its decay products. Previously accepted estimates of

background doses drd"'mot mclude the radon contrlbutnon and were set at about 100 mrem/year.

‘abled 13 Wefe der\ved in accordance with the approach recommended by the
,‘Internatlona!' ._omr'msﬁron for Radiation Protection (ICRP) in ICRP Reports 26 and 30. This approach
altows direct coaﬂpanscn of the effective dose for different organs by reflecting the distribution of
and‘o{gan sensitivity to various radionuclides. This is accomplished by applying “weighting factors”

tothe aosés received by individual organs. The weighting factors are expressed as the fraction of the
total risk for the entire body attributable to the organ. The sum of the dose equivalents for the

individual organs provides an estimate of the total effect of the radiation on the whole body.

The EPA reports gamma radiation dose rates on a quarterly basis for select locations throughout the

United States in Environmental Radiation Data (EPA, 1987). During the most recent reporting period

of July-September 1986, measured dose rates equivalent to an annual dose of approximately
85.0 mrem £ 2.5mrem were Eeported for the Chicago, lilinois, monitoring location. Natural
background radiation dose to the population within an 80-km (50-mile) radius of Fermilab is

approximately one million (1,000,000) person-rem (DOC, 1982 and Bushong, 1977).
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TABLE 4413

AVERAGE ANNUAL EFFECTIVE DOSE EQUIVALENT TO
HUMANS FROM NATURAL BACKGROUND RADIATION
FERMILAB - BATAVIA, ILLINQIS

Source: .United Natiohs, 1982.

. MiFotal.represents the product of the appropriate
" weighfing .factor times the annual dose
.."equivalent for pulmonary, trachial/bronchial, and
mearidoses.
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Organ Dose Equivalent
‘ (mrem)
Breast 14
Lung (Total) . 100 B
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Bone Surfaces . 6 '
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As required by DOE Order 5484.1 Chapter I, 4d2d1-3, Fermilab makes an annual "assessment and

| reporting of potential dose to the public." In 1985 DOE adopted an interim radiation protection

standard for environmental actlvities to be implemented in calendar year 1985 (Vaughan, 1985). It is
DOE pollcy‘to follow the guidance of the Nationmal Council on Radiation Protection and
Measurements (NCRP) to the extent practicable with respect to radiation protection standards. A
comprehenswe revision of previous NCRP recommendations on a basic radiation protection standard
is still under development. However, current NCRP guidance is available regarding protection of the
publicin its September 18, 1984, advice to the Environmental Protection Agency published under the
title “Control of Air Emissions of Radionuclides.” In this document, the NCRP endorses«the
recommendation of the International Commission on Radiological Protection (ICRP) to Irmrt the
continuous exposure to any member of the public from other than medrcal sourcas gncj naturat
background to 100 mrem per year whole body dose-equivalent. The prewously recommended limit
of 500 mrem per year is retained for non-continuous exposures Thrs recommendatron is now
adopted as an interim standard for DOE envrronmenxal actrvmes for the sum of all exposure

. . ': v ‘,.rr

pathways. T T

immersion, or external penetrating radlatron ex'posure {rom radionuclides in air, and external
penetrating radiation exposure from radlonucllde Iand surface contamination, also known as
ground-plane urradlatron Are addltronal dlr‘ect radlatlon issues.  Environmental penetrating
radiation momtormg' programs, rrx Conjunctron with . soil radionuclide monitoring on-site,
demonstrate thai publm exposure is \Nell below permissible limits and, with exceptions as noted in

Sectron 3 2 rs essen‘tlally mmstmgurshable from background levels,

Radi"at"rorr exposiéres are received from external sources and from radionuclides taken into the body
by‘i'n:‘heration of air and ingestion of water and foodstuffs. Radionuclides taken into the body will
contiﬁoously irradiate the body until they are removed through either radioactive decay or
metabolic processes. Consequently, internal dose estimates are calculated as "S0-year dose
commitments,” These are obtained by integrating the total dose received by an individual's body
over an assumed remaining lifetime of 50 years. Principal pathways for exposure of humans from
radionuclides released from Fermilab are shown in Figure 4-3. The dose to the various major organs
are considered for various exposure pathways. The radiation doses received by a specific organ are

weighted and summed to determine the total dose.
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4.3.2  General Descriptions of Pollution Sources and Controls

Operation of the accelerator at current energies and Intensities results in production of penetrating
radlation outside the shielding surrounding target and dump areas. Muons (heavy electrons which
have the same capacity for human damage as electrons or gamma rays), neutrons, and gamma rays
are the three forms of penetrating radlation associated with Fermilab operations. As shown in
Flgure 4-4, primary sources of radlation are the beam tube areas where muons and neutrons are
produced and gamma rays are produced from activated maternals stored there. Figure 4-5 shows in

greater detail the muon penetratmg radiation directions. &

PR o
ol s ‘“ o
) N

Controls employed at Fermilab for these sources of radiation are prlmarlly s,hxetdmg aﬁd dlstancer

The third generally accepted radiation control method, reducmg the tlme of prosure, is"used to

control occupatlonal and visitor personnel exposures. Lt

Shielding calculations, particle interactions, enwgy"“&epo‘éfiiohdénsvi'fy"'c%\culations, and associated
environmental consequences are descrnbed in; great dptall n Varualnneken and Awschalom, 1975,

The major environmerital radiation consequence of acdeferator operations is soil activation which
has been described in Section 3, Z.and in Bakec, 1978 Baker 1975, and Borak, et al.,, 1972,

[
X
«.
. .
Ve
ol oo .,

Major sources of alrtaome rad:onuchde emiss:ons contributing to public do e are the Neutrino Area

Stack, Antlpmtom Area Sta&k anq to a Iesser degree, the magnet debondlng oven,

‘ .
! "
. “ K i ,‘_.
( AR "‘

£"‘

,.Radloactwatnbn of algin measurable concentrations will occur wherever the proton beam or the

spray of secondm‘y particles resulting from its mteractlons with matter passes through the air. Along
mos’n proton beam lines (paths of the protons from the accelerator) the protons travel inside
evacﬁéted pipes. Thus, radioactivation of air is now usually caused by secondary particles
(Baker, 1987). Because of thle short half-life of the major radionuclide emitted (20 minutes for 11C),
low quantities as a percentage of acceptable doses, and lack of cost-effective control technologies,
no reductions of ''C emissions prior to release take place. Doses attributable to ''C are extrernely

low and are discussed in the environmental maonitoring section of this section.

During a calibration study, information became available that other air activation products may be
present in small concentrations (Butala, 1987). The relative contributions, if any, of 150, '3N, and
41Ar will be evaluated using AIRDOS sometime prior to publishing the 1987 Environmental
Monitoring Report.
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A magnet debonding oven was placed In operation In CY 1979 In the Industrial Area, Its purpose is
to debond magnets by decomposing the epoxy adhesives at high temperatures. Most of these
magnets are radloactive and have failed during accelerator operations, The gaseous effluent was
measured during the acceptance test conducted June 8, 1979, for the Illinols EPA. Measurements
were primarlly performed to evaluate nonradioactive emissions, The test utilized a typical 6-meter
(20-foot) long magnet reading 0.8 mrem/hr at 0.3 meter (1 foot) from the surface and 8 mrem/hr in
the bore tube where the protons traveled, The total amount of 3H released from this magnet was
160 uCl at a stack concentration of 1.3x10-8 uCi/ml (Almega, 1987), These values are used"to
calculate emissions (described in Section 4.3.3) from debonding activities which oceur ohly agbout

every 6months. No control technology Is employed for reducing tritium emissions, | Admmlstratlve
limitation of the number of magnets debonded would be employed, if necessar‘y, .to Hmlt these"

o '
,v ",

emissions. R T
o, ' Y W

During accelerator operations, some radloactivation qf the sqsl (see Fmd\ng 3.2, 4 3.1) will oceur
(Borak, etal., 1972 and Gollon, 1978). Leaching of: *these racllonuclides Lr?to the groundwater (see
Finding 3.4.4.3) provides a possible mechani\m or t{ansport of' Fermllab produced radionuclides
into the surface run-off water and aqurfar Crosed Ioop reclrculattng cooling systems are also
potential sources of raduonuqlrde emlssions as i consequence of radioactivation. Analyses are
conducted for 3H, 7ae,22Na,A5ca 54Mn and 60(:0

TSN R . ."

Controls F‘mp‘IO*,LE‘d to ,prevem; unatceptab(e releases of these radionuclides primarily consist of
engmeermg mntrol measUnes to capture soil actlvation leachate as described in Section 3.2
.(cqnjunctlon with envernmentaI sample analyses,

.. R
e

433" Environmental Monltoring Program

Penetrating radiation monitoring is performed utilizing a network of approximately 120 detectors
deployed around the site as shown in Figure 4-6, The majority of these detectors are connected to a
data logger which automatically records radiation levels for subsequent exarmination
(Awschalom, 1971). There is one tissue-equivalent ion chamber which is a plastic sphere designed to

ave a similar dose response as the human body. Albatros neutron detectors had been used for
about 10years (1972-1982) when they were taken out of service. Failure to detect operationally
related radiation, plus develépment of two alternative measurement techniques (low and high
range ion chambers called chipmunks and scarecrows) led to the elimination of the Albatros. There
is one highly sensitive ion chamber (called the Rippo) still in operation near the boneyard which can
measure more subtle changes in radiation levels. The Sodium lodide Detector (Nal(Tl)] is Idcated at

the Site 3 environmental station and is used for measuring background levels of gamma radiation.
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Because the nature of accelerator operations Is constantly chémglng In terras of experiments
conducted and operating hours, a Mobile Environmental Radlation Laboratory (MERL) Is used for
determining slte boundary exposure levels, and for locating the source and direction of peratratirg
radlation Including muons and neutrons (Moore ancd Velen, 1974, Moore, 1976; Cossairt, 1983; and
Cossalrt and Coulson, 1983).

The MERL Is a four-wheeled-drive vehicle equipped with two 20-¢cmx 20-¢rn (81nch x 8 in‘éh)
scintlllation counters, one approximately 15 ¢m (6 inch) behind the other, for muon cletectlbn lt.a\so

' .
! ‘4

has a DePangher “long counter” for neutron detection. coo G

oy
Vo

(R )
-

’i-"t“ v'

LY

As shown In Tabled-14, maximum potential slte-boundary (fence Hne doses from penbtrating
radiation are well below DOE guidelines. The unusually low dose fd!‘ 1986 :s a ?esult of the extencled

shutdown from October 1985 through CY-1986 to construct tbe new pto’* :m antiproton collislon

facilities. Thus, 1986 monitoring data primarily reflects nmpacts from earbier dccelerator operatlons

4 4

and limited testing toward the end of the year; l ‘ o

N ‘*..:f; e
Future fence-line doses will bg offected by tWo corrtradlctmg operational characteristics, Fermilab
refers to two "modes” of Operatlon' D) flxed, ‘Earget which has been the only mode of operation
until early 1987 and. (e)collldmg mode which will study the high-energy physics associated with

proton- antspmtah»wlﬂﬂons Th,e cb|l|ston mode will not generate highly collimated penetrating

radlatlon as, {3 th'e case Wim fliked- target interactions. Therefore, fence-line radiation doses during

.‘the es’r mated 6 month colltdmg mode operating tycle will possibly drop to levels which may be

mdustmgulshable‘from background. Conversely, the quest for higher energies also produces slightly
hnghéryenergy secondary radiation (primarily a problem during fixed-target mode) which will tend to
incrééée fence-line doses during the 6-month fixed-target operating mode. The greatly decreased
operating time (about’50 percent less) Is likely to be a more significant factor toward reducing dose
than the slightly more energetic radiations produced from higher energy proton-fixed-target
interactions.

4.3.4  Findings and Observatlons

4341 Categoryl

None
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TABLE 4-14

MAXIMUM POTENTIAL FENCE-LINE
RADIATION EXPOSURE(3)
FERMILAB - BATAVIA, ILLINOIS

Site Boundary Percent of DOE
Calendar Year Rggig?cit;?wtg‘gse 100 mrem
Concentration Guide
(mrerm) : ‘
1986(b) , 0.0007 - 0.0007
1985 15 S
1984 , 0.8 08
|1978-1982 ~
(average) 3 (average) s %I(ave,ragg:;;

. . N .
[y R AT
A T

Source: Adapted by DOE Survey taam.“'.}:i'j:' R

(a ) Assumes 24 hour/day, cccupancy, . TS :
(b) See Section4.3.3 for dlSCU$§r0h of cpera.t?onal characteristics
during 1986 R .
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4,3.4.2

4.34.3

4.34.4

Category U

None

Categoryln

None

Category IV

None
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4.4 Quallty Assurance

4.4.1 General Descriptions of Data Handling Procedures

4,411 Fermilab Facilities |

There are two analytiéa! laboratories at Fermilab conducting environmental measurements. These
are the‘Nuciear Counting Laboratory and the Water Laboratory. The Nuclear Counting Laboratory is
part of the Environmental Protection Group, which is in the Safety Section, and is responslbla ﬁor
radiochemical measurements, The Water Laboratory is part of the Facilities Management Group,
which is in the Business Services Section, and conducts some water and wastewater aaalysas l‘M"
addrtson Fermnlab utilizes outside laboratories extensively for both the radrologlcatand chemical

Ty

analyses, | R,

v N

. L e |
. DR A " .
s Al PN ot

The Nuclear Counting Laboratory has gamma, X- ra‘y'; arw‘bi"'aipbéf"de‘:cécfiﬁn equipment available for
radioactive sample analysis. The quality assurance amvltnes ‘are ‘edordinated by the Group Leader,
who also supervises the operation of the laboratory The Group Leader coordinates the laboratory’s
participation in the DOE Envn,ronmental I\/\easurements Laboratory s interlaboratory performance
program, as well as the analyses of the gemaral qualuty control samples such as blanks, spiked
samples, duplicates, ,aﬁd standards Approxrmately 10 percent of the samples analyzed are for
quahty assurance purposes ln geﬁeral this laboratory has obtained acceptable values (within

E 10 percent of %he true varue) in the DOE interlaboratory performance test program.

The _eovironmar{;al samples for radiolog'ical analysis and some chemical measurements are collected
by'a‘_rn,ernber of thAe Environmental Prote:tion‘Group’s staff. These samples include on-site surface
water,. groundwater, soil, sediment, and vegetation (see Figure3-15 and Sections3.2.3, 3.3.3,
and 3.4.3). At the time of the Survey, the samplifg proceutires were not available in an appropriate
sampling protocol. However, preparation of a detailed sampling procedures manual is currently

under way.

The Water Laboratory conducts some water and wastewater analyses and sampling; however, its

activities have been limited since the use of the Village Oxidation Pond has been discontinued.

Samples for environmental analysis are collected at the Village Oxidation Pond, Ferry Creek,
Kress Creek, Indian Creek, Casey'sPond, Fox River, ESector of the Main Ring pond, the Central

Utilities Building deionizer system, and 13 wells used for drinking water at Fermilab (see discussion in

. Section 3.3.3 for details). These samples are analyzed for pH, biochemical oxygen demand,
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suspended solids, coliforrm, chlorine, total dissolved solids, hardness, alkalinity, chloride, flooride,
nitrite, nitrate, suifate, arsenic, cadmium, chromium, mercury, seleniu‘m, silver, barium, lead, zing,
copper, manganese, and cyanide. The Water Laboratory analyzes some samples only for pH,
colifarm, suspended solids, biochemical oxygen demand, and dissolved oxygen. The sampling and
analytical methods used are described in Standard Methods for the Examination of Water and
Wastewater (APHA, 1985) and in the Yellow Springs Instrument Company's instruction manual for
~ dissolved oXygen (YSI, 1983). The laboratory does not have a separate manual containing only the
specific methods used by the laboratory analyst. However, the references mentioned above are kept

in the laboratory and are readily available to the analyst.

The Water Laboratory has a quality assurance plan in effect that includes theuse ofchaln-of custod‘y"

forms, sample tags, log books, calibration and maintenance of mstruments and equlpment & well
as the analysrs of sp||t samples with a regulatory agency and the contract laboratory THe laboratory

supervusor also coOrdmates the quality assurance actlwtlep o K

e

Both analytical laboratories are relatively smau and thgre is no evrd’ence that the data obtained has
been compromised by the supervisors performmg,the functrons of the quality assurance coordinator.
However, it should be noted t;hat it is accepted Iaboratory practice to have the quality assurance

activities coordinated by a p.erson operatmg outsrde the laboratory line management structure.

s

et
v .

4.4.1.2  Coptract Labo'réforie,s,-,_

.‘Fermrlab uses; fo site analytlcal laboratories for most of the environmental analyses required by
regulatory agermes The laboratories currently under contract include IT Corporation (Oak Ridge,
Tenoe;see) for radlologicél measurements, Aqualabs, Inc. (Bartlett, Illinois) for orgaric and inorganic
cheni]oal analyses, and Natlsco Environmental Sciences Laboratory (Long Grove, Illinois) for asbestos.
Generally, Fermilab monitors the contract laboratories through the use of QA/QC samples such as
blanks, duplicates, and spikes. The contract laboratory conducting the radiological measurements is
also required to participate in the DOE/EML Sample Exchange Program. Although there were some
problems with one of the contract laboratories in the past, the current vendor laboratories are
performing well. Based on a review of the information available concerning the qualifications of the
current contract laboratories (e.g., quality assurance program, results of quality control samples,
performance evaluation test results, and laboratory certifications), the Survey team found no reason

to believe that the contract laboratories were not providing reliable analytical services.
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44,21

4.42.2

4.4.2.3

4424

Findings and Observations

Category |

None

Cateqory |l

None

Category lll

None ‘

Category IV R

Deficiencies in the Analytical Laboratorles Some ciefmencles in the implementation of proper

analytical quality contrp{ procedures were noted The specific laboratory problems and

‘ol

potential consequenc,es are presented bejew

\

The, fxiuclear Ccuntmq. Laboratory does not keep a manual contammg the analytlcal

"proceéures at’ Ihe 1aboratory Thus, in the absence of the regular analyst a new or

" : 2, temvpprafy ahalyst would have difficulty in conducting the analyses, thereby increasing the

poterﬁfal for error.

The analysts at the Nuclear Counting Laboratory and the Water Laboratory do not sign or
initial the laboratory notebooks at the conclusion of each day's analyses. Therefore, if a
significant question arises concerning the results reported, it would be difficult to
establish full defensibility for the data. A complete quality control program requires the

authentication of the results in the form of the analyst's signature or initials.
The calculations made as part of the analysis are not checked by a second person at either
laboratory. Thus, any calculation errors made by the analysts will not be corrected and this

canresultinless reliable data.

The instrument used for dissolved oxygen measurements at the Water Laboratory is not

calibrated by a colorimetric procedure such as the modified Winkler method. According
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to the procedure published by the American Society for Testing and Materials, more
rellable results are obtained by calibrating the dissolved oxygen instrument against a

second procedure,

Some of the analytical reagents in the Nuclear Counting Laboratory and the Water
Laboratory were not dated when received. This practice may result in the use of mferlor

reagents which will reﬂect on the results obtained.
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4.5 |nactive Waste Sltes and Releases
4,51 General Description of Pollution Sources and Controls

The Comprehenéive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980
established (1) notification requirements, (2)liability standards, and (3)response authority for
dealing with releases of hazardous substances to the environment. Also known as "Superfund,”
CERCLA's scope is expansive, The EPA and state agencies can undertake or order study or cIeanUp

when there is a release or the substantial threat of a release of a hazardous substance to the

'i. . \‘ ‘
environment.’ , e
:‘ et '.“ ...“_“ “r

Superfund was substantially expanded by the Superfund Amendments and Reauthcrlzatuon Act

(SARA) of 1986. In addition to significantly increasing the snze of the fund to flnance cleanups SARA

‘creates a response authority for petroleum’ undergrquna stqrage tank refeases (technically an

amendment to RCRA), and mandates commumty nght to- know and 'emergency preparedness
programs (Title Ili). SARA also obligates Fedéral facmtles t8 CGmpr with the same regulations and
policies as other entities. Hence, except far cer‘ca]n 1|m|ted national security waivers, Federal facility

cleanup plans for sites on the N,atlonal Prlormes L;st must undergo EPA review and concurrence.

RN
A e
,n‘

This section mtrodUces the actuai and potentlai sources of hazardous substance releases to the

.';

er~wronment at-FermHab

The fmdmgs and Observations, Section 4.5.2, provides more detail on
these source& e ! ",;',’.":"1"

Féf‘njijéb was canstructed from 1969 to 1971, and began operation in 1972. Fermilab appears to

hai/e"relativeiy few environmental problems from past incidents of uncontrolled releases of

hazardous substances, compared to many other DOE facilities, because it has operated during a

_ period of increasing environmental regulation and awareness. In addition, Fermilab is primarily a

research laboratory producing relatively small volumes of chemical wastes.. Fermilab did not submit
to EPA a CERCLA Section 103(c) notification pursuant to the April 1981 regulations [see
Finding 4.5.2.4(1)], or a Phase | installation assessment report to DOE pursuant to DOE Order 5480.14

The six sites listed and summarized briefly below are the sites initially identified by Fermilab and the
Survey team as potential sources of soil, groundwater, or surface water contamination at Fermilab
due to past releases of hazardous substances. Of these potential sources, the first four (illustrated in
Figure 4-7) are known to be actual areas of contamination and are discussed in detail in

Findings 4.5.2.3(1), (2), (3), and (4), respectively. The latter two potential sources do not appear to
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Capacitor Tree PCB Contamination
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Source: DOE Survey team,

LOCATION OF CERCLA SITES
FERMILAB - BATAVIA, IL
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present a risk to human health or the environment and are presented here for information purposes,

but are not listed in Section 4.5.2 as Findings.

Master Substation Transformer Leaks: Miscellaneous spllls during filling, sampling, and

flushing, as well as a massive failure of Transformer Number 82A, which resulted in the
release of approximately 22,700 liters (6,000 gallons) of mineral oil (PCB concentration
1.3 ppm).

Capacitor Tree PCB Contamination. Miscellaneous leakage and spills occurréd. during

Pe
S ",

operation (1971-198A) and decommi55|qn|ng(1987) Mineral oil, contanrrmg h1gh
concentrations (60,000 ppm) of PCBs spilled on the capacitor tree struciure, manholEv
soil, and asphalt from several of the 734 capacitors on the capacltor ’cree i The PCBs‘ were
low- chlorination species (Aroclor-1216 . primarily Monochloroblphényl) and hence, are
relatively less persistent than other highly ch!ormatedPCBa '

et
o

Main Ring/CUB Perforated Ptpe F;eld Chromate based cerrosmn inhibitor, Be-7, and salt

were discharged to a tile field wwhm the Mam Ring

Miscel!aneous Smﬂs Numerous smal|~ sp|||s of hazardous substances at Fermilab present

actual or* potem;al source; m 30|I and groundwater contamination. Because of their
‘perSlstence m .the enwron‘mem PCB spills and leaks from transformers present the most

'wkdespread problam Site 38 is the Iocat|on of the most frequent non-PCB hazardous

substance spills and leaks.

452

4521

“ "
Vg
i

Meson Hill. Asbestos (Transite) and demolition debris (lumber, concrete, and pipes) were
disposed of in a hill area north of the experimental areas for shielding of radioactivity.
Bonevard. Located at the railhead on the northern border of Fermilab, the boneyard is
used for storage of radioactive waste, Prior to 1981, drums of hazardous waste were
stored there, but there is no evidence of spillage or leaks.

Findings and Observations

Category |

None
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4.5.2.3

Category ||

None

Cateqory Il

Master Substation Transformer teaks. Transformer oil (1.3 ppm PCB) that leaked from

transformer 82A and the other transformers .In the master substation may be a sourq‘e‘?of

groundwater contamination and soll contamination. P ,'&lﬁ.'i
!
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Oil constituents as well as low levels of PCBs, and possibly phosphate ester"and ehlormated
hydrocarbons, may contaminate Fermilab's on-site drlnklng water: and proces*s water supply
wells. Too little information is prasently available on the qUantlty and disposntion of the oll
and the groundwater regime to assess the tmpac’c tc F.arm\[ab S weHs and the underlying

aquifer. "1;‘.'1. O,

o’
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in January 1985 a faiture of transformer TB}A aﬁ the MaSter substation, directly along "project
north” (Northeast) from the Wilson Hall hlgh rise bulldmg (see Figure 4-7) caused a release of
as much as 24, 200 Htefrs (b 398 gallons) oftransformer oil from cracks in the transformer shell
(Coulson, 1985) « The amount of onf lost may be as little as 12,500 liters (3,300 gallons),

summg .2 8 SOQ-hter 1 OOO gallon error by the weighmaster for the recovered oil tankers,

) and Y ne§|dual in the‘TSZA shell of 760 liters (200 gallons).

. . . .,
[ ‘L "‘
.’ “, [

. The Iocé'ﬂbn and disposition of this lost oil is not known. A preliminary investigation by

‘ "‘.‘Fermilab personnel and the Survey team indicated that most of the mineral oil is probably in

" the vadose zone under the gravel bedding of the master substation. Fermilab personnel

excavated three test trenches in the gravel of the substation but found only a very thin oil film
floating on the water in one of the test pits. Because of this absence of oil in the gravel
immediately beneath the substation, the oil has either percolated down below the gravel
bedding into the soll below, or flowed via appurtenances (pipes, conduit bedding, etc.) away
from the substation.

There are two appurtenances adjacent to the master substation T82A pad, according to
Fermilab construction blueprints. First, immediatecly outside the fence east of the master
substation is a manhole-tunnel access to the F2 sump of the neutrine beamline. The bedding
of this beam access tunnel is drained into a sump at the end of this tunnel. Thissump is fitted

with a simple float-actuated pump which pumps the accumulated water up to the surface and
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out Into a nearby dralnage ditch on the south side of the master substation. Fermilab
Accelerator Division personnel observed oll In this dralnage ditch and traced it back to the
F2 access tunnel sump in June 1986, The Accelerator Divislon personnel reset the float level on
the automatic pump to ensure that the oil was not pumped qut to the drainage ditch, and
then hand-pumped approximately 56to 75 liters (15 to 20 gal16‘ns) of oll from the surface of
the sump to carboys lowered and hauled up through the mapho!e This hand-pumping
operation has continued for the past year and a half pr|0| to September 1987, " Every
opportunity for access to the sump provided by a chutd?w’r‘: of the beamline (approximately

30 times, between June 1986 and September 1987) Acceferator Division personnel regularly
enter the manhole and skim oil off of the surface of tne water in the sump.

As shown in Table 4-15 and Figure 4- 8 ‘tHIS regufar collect|on operation has ylelded
approximately 280liters (75 gallons). of Qli Figure 4-8 only shows 220 liters (58 gallons)
because of uncertainty in the accucacy of the |n|t|al 56 to 76 liters (15 to 20 gallons) collected.
This collection of oil from the sump has probably prevented any oil from being pumped into
the surface water dramaqe.dltch Thé survby team observed greer vegetation and a range of
invertebrate life in the drtches bﬁdtreekc draining southward from the Master Substation into
which the FSsump is pumped By ¢mntrast, the Survey team observed several inches of dead
and discolored vegetation bcrdarmg the water along the drainage ditch flowing north,
upstream of a sma!{ mverted dam canstructed to prevent off-site surface water releases of oil.
The cause of this” dead Wgetataon is probably not the T82A oil releuse, but rather
accumulated small runoffdtscharges from the substation.
The arpparent rmqre of the oil in reaching the F2 sump suggests that oil from the substation
(probab}? from the T82A release) migrated to the soil below the gravel bedding of the
;y'su»bstatiqn'.‘ The total vertical distance from the T82A transformer pad to the gravel F2 access

‘tqlhnel underdrain is approximately 6 meters (20 feet) [the elevalion of T82A is 228.2 meters

{748.75 feet] above sea level [ASL]|, while the F2 underdrain is located at 222.2 meters

'[729feet] ASL) The horizontal distance from the eastern edge of the pad to the
F2 underdrain is approximately 8 meters {25 feet). If the oil is assumed to have percolated
downward in a cylindrical pattern with the center ét the eastern edge of the pad and the
outside edge at the F2 underdrain, then the volume of this minimum cylinder zone beneath
the transformer is 1,112 cubic meters (39,270 cubic feet). If a pore space of 0.20 (20 percent) is
assumed, then 222 cubic meters (7,854 cublic feet) of pore space is available in this cylindrical
zone for liquid infiltration, which is equivalent to 222,400 liters (58,748 gallons). Hence,
approximately 10 percent of the available pore space in this area may be occupied by the
missing‘ 23,000 fiters (6,000 gallons) of mineral oil from T82A. This estimate indicates that the

W
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TABLE 4415

MINERAL OIL COLLECTED FROM F2 SUMP (GALLONS)
FERMILAB « BATAVIA, ILLINOIS

Date ‘ Per Day Per Month Cumulatlvely’

06/11/86 =
06/25/86 1
06/30/86 0.25 1.25 {250, 0]
07/03/86 1 N 5
07/08/86 2 e "
' 07/11/86 2 K B
07/15/86 .5 e T
07/18/86 1.5 P e [
07/22/86 05 " P | ‘
07/28/86 025, 1 % 87 10
08/12/86 0.5 %5 s 0.5 10.5
09/19/86" R 0.5 X

. |OREB6, | . 0.5

fonende. | . 0.5 1.5

T 20p5/86 0.25 0.25 11,75

't 01/12/87 2.5
01/13/87 4 6.5 18.25
02/05/87 0.5
02/26/87 0.75 .25 19.5
03/23/87 0.5 0.5 20
04/16/87 7
04/30/87 7.5 14,5 34.5

i



TABLE 4.15

MINERAL OIL COLLECTED FROM F2 SUMP (GALLONS)

FERMILAB « BATAVIA, ILLINOIS

PAGE TWO
Date Per Day Per Month Cumulatively
05/19/87 4 .
05/28/87 2.5 6.5 41
07/14/87 10 10 51
08/19/87 5 5 56 .|
09/23/87 2 58 L
TOTAL 398, )
Source: Beddingfleld, 19870, ) “ y Lo

‘ o

(@) Approximately 15-20 gallons weré colleqted pfior tb.JUneZS 1986,
but accurate estimates were.not made un‘tlf'af‘cér the Inltial one time
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soil eneath the substation is a potential and likely location for the missing oil. Itis ‘lkely that
the oil has flowed further, both horizontally and vertically, than the F2 underdrain. The

presence of oif in the F2 surhp indicates that it has flowed at |east this far.

The second appurtenance adjacent to the master substation 'ri‘the capacitor tree located to

- the south. During the Survey, Fermilab personnel and a Sur'vey team member reviewed

available blueprints of the capacitor tree and master. suba‘catlon ThlS review revealed the
presence of conduits leading from T82A to a vault beneath the capacﬁor tree. This vaultis a
concrete cylinder with an internal diameter ot 3. imeters'ﬂz feet) accessible by a manhole
from the surface Based on this observation, Fefmdab persoonel and a Survey team member
opened the manhole and probed the standmg quLHd msqde with a dipstick and found that
there was mineral oil floating on the wafer Fermllab personnel later measured the oil layer
with a Coliwasa and found that it wag4, 5 cm (1.—3/4mches) thick. ‘Assuming a surface area of
10.7 square meters (116 square fee't), there was 473 liters (122 gallons) of oil in the vault, If
some oil is assumed to remain m the grave! beddmg or conduit connected to the vault, then a
maximum of 760 liters (200 gallogs‘) could be contained in the capacitor tree vault and

o N
.
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The route of migration for ;Hé"oil..to.;che capacitor tree vault is not clear, but it appears to have
traveled through the corwduut éssentia‘{!y, the oil could have flowed through the 5-¢cm
(2-inch)- dname,ter §teéL ccmd'mt or the gravel bedding around the concrete encasing the
conduit, Deta»led blueprmts of the capacitor tree vault indicated that the vault is sealed
except for th.é steel ﬁxtlngs for the conduits to feed cables from the transformer. Hence, it
appearéd unhke?y {hat the oil could have flowed through the bedding and into the vault,

although ncacks m the vault could have allowed oil to seep in. The fact that the vault

,,,contamad several feet of water suggested that there are.cracks in the vault. The blueprints
a also showed that the steel conduit exits tne ground through the pad under T82A. There are
-".16 separate conduit lines arising from two sides of T82A pad. Anocther field visit revealed that

"the‘,cond" ¢ lines rose approximately 4inches from the concrete pad, except for one line,

which was cut off only 5¢m (2inches) above the pad. Survey team interviews with Fermilab
personnel who participated in the emergency reéponse to con*ain the T82A leak revealed that
during the right of sandbagging the perimeter of the pad arid pumping the oil, the depth of
oil on the pad exceeded 5cm (2inches). The exits of the conduit from the pad are not
normally visible because they are covered by a heavy sheet-metal shiroud that is screwed into
place. The bottom of this shroud is not watertight against the pad, however, and could have
easily allowe s oil to flow under it and into the low-tipped conduit. Hence, t.he oil apparently

flowed down this conduit and into the capacitor tree vault, when Fermiiab personnel
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sandbagged the perimeter of the T82A pad to contain the oil from the leaking transformer. In
doing so they contained most of the oil that had spilled from the transformer within the dike
and thereby prevented it from flowing into the surrounding gravel pad, but inadvertently
caused a maximum of 760 liters (200 gallons) to flow into the capacitor treé vault,

In summary, approximately 22,700 li‘gers (6 000 gallom‘)‘of mineral oil were unacéounted for
from the failure of T82A. A makimurﬁ of 760 liters (200 gallons) are in the capacitor tree vault
and connected conduit, and 285 liters (75 gallons) have been recovered from the F2 sump"\)ia
the underdrain system around the access tunnel. The balance of approxnmately 21 650I£ters
(5,720 gallons) of mineral oil is probably located in the soil pore space below the master
substation gravel. The threat to groundwater is probably small becausp of the Iow PCE
concentration (1.5 ppm) and the lipophilicity (Iow water 50|ub|l|ty) ofv'mmerat e(I and PCBs.
The exact nature and extent of contamination remams to be- determtned The Iack of further
characterization of the nature and extent of contammatldn, mcludlng vadose zone
monitoring (see Section 3.4.2.3) could result“ ™m groundwater contammatlon, if any, going
undetected [see Finding 3.4.4.3.1(c)]‘ ‘f;f’;'. o

Capacitor Tree PCB Contammatlon Léaks and Spl“S from PCB-containing capacitors in the

“capacitor tree” nearthe Master Substat\,on have contaminated the “cap” tree, the gravel and

asphalt under‘Ih‘

tree, nearby smi and a manhole cover. Contaminated soil could runoff to

sur*ace Water Ferrmlab h.as l‘mt»ated a cleanup of the cap tree and suriounding area. The

_.type .of PCBgm the d’apaators was revealed ina “fingerprinting” analysis to be Aroclor-12186,

"‘rhw IOWest percentage (16 percent) chlorination of the class of different PCB products that
" ) ',were commercnally sold. This type of Aroclor (predominantly mono-chlorobiphenyl) is less

" persistent in the environment than other types of PCBs.

Three differenf types of leaks and spills have caused the contamination on and around the
capacitor tree. First, chronic leakage occurred from capacitors in the tree. The number of
leaking capacitors in the tree prio} to the 1987 cleanup was probably fewer than 16 of the
734 capacitors in the tree. (Each capacitor weighed 44.4 kg [98 pdunds] and contained an
average of 14.8liters [3.92 gallons] of PCB oil.) Fermilab personnel counted 16 “suspected
leakers” in the tree during the 1987 cleanup. Some of these showed evidence of stains near
seams, but no.evidence of dripping from the capacitor. In only one case (capacitor

No. A68U&L) was there evidence of oil dripping to the ground.

Another source of PCB contaminatio

3

from the capacitor tree is at least one specific incident
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and

PCB contamination of the asphalt

the asphalt and gravel urider the cap tree. The four leaking capacitors were removed the next
day and disposed of. The asphalt was cleaned by soaking up the oil with "oil-dry
) Following the soaking and

sweeping, follo’\}ved by scrubbing with detergent water
determined by wipe samples showed 60,200 mg/kg PCBs
scrubbing described above, another wipe sample was taken. Before the results of the analysis
were returned, however, the asphalt area was repaved The results df these post-cleanup

wipe samples revealed 190 ppm PCBs on the asphalt before pavmg There ns no infarmation
The

Finally, several small spills occuriad during the 1987 cleamup due tcr -handling mishaps. -
total amount spilled during these ir.cidents was probab‘ry ess than the contents of a single
capacntor (14.8 iiters or 3.92 gallons). Inone mmqent PCE! 0|T spurted from the severed top of
a capacitor when pressure was apphed durmg banding of a group of capacitors on a pallet.
Qil from this capacitor contaminated adjacent cap»aators on'the pallet. Another spill occurred

during the 1987 cleanup when the wheel ofa fqu In“c S'truck a manhole, causing a capacitor to
tumble off the pallet and crack against the manhole gover. some soil has been removed (as of
September 1987), and the area has been covered with clear polyethylene and opaque

herculite anchored by 10cm by ]5cm (4,fnch by 6inch) timbers. Analysis and subsequent

cleanup of this 5p||| is ongoing.
On September 17, 1987 épproxnmatefﬁ['one-third of the removed capacitors were transported

1 ' IV'“‘__' 7 [
off-site by Chemical Watte Ménﬁgéﬁn’ént to their pyrolysis plant in Model City, New York

Main Ring/CUB Perrorated Pxpe F19|d Discharges of CrO3 from 1974 to 1976 to the old Central
Utilities Bqumg(CUB) perfcrated pipe tile fields (“Main Ring Waste Disposal Area”) may be a

=

3.

source of" groundwatel' contamination, soil contammamon and sedtment contammatlon

Dnscharg*es to t‘ne nle field were contaminated with a chromate-based corrosmn inhibitor,
Be- T and éalt The prlmary contaminant of concern is the c'iromate because of its persistence
and solublhty The relatively short half-life of Be-7 (53.28 days) and low concentrations and .
2 ot . The

‘ Chromium (V1) could

small volumes of the salt suggest that these contaminants are not significant concerns
amount of CrQ3 discharged was approximately 2,300 kg (5,000 pounds)
migrate undetected to the aquifer and contaminate the drl‘nklrg water and process water
source wells on-site. Because of the lack of groundwater monitoring in perched lenses in the
vadose zone, contamination will not be detected until it reaches the groundwater

approximately 23 meters (75 feet) below the surface at concentrations high enough to be

detected in the high-volume wells that are being monitored (see Finding 3.4.4.3.1[a))
Because of the distance to ofi-site weills, and the relatively low quantity of waste, it is unlikely
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that off-site wells will be threatened, however, there is no comprehensive groundwater

information to support or refute this inference.

From 1974 to December 1, 1976, chromate corrosion inhibitors (primarily Nalco 7371) were
used in the CUB cooling water. The amount of chromate discharged to the perforated pipe
field can be estimated by using purchasing records for the product used during that period, or
by extrapolating from cooling water blowdown data. The estimation using purchase records
is summarized in Table 4-16. ‘ ‘ o

| According to information provided by Nalco and reported by Fermlla‘umpersonne{
approximately 2,720kg (6,000 pounds) of Nalco 7371 were shlpped to Fermnlab m 19751"
and approximately 1,360 kg (3,000 pounds) in 1976. Durmg 1974 a SImrlar concentrémon of
chromates was maintained in the system by mixing zmc and chroma‘tes omsnte Acco:dmg to
the Nalco Materlal Safety Data Sheet for 7371, thlsproduct contains approxnmately 35 percent
chromate, Assuming that all of the chromates were used and ultxmately discharged, and that
1974 usage was an average of the usage recorded for 1975 and 1976, then approxnmately

This

 estimate may serve as a reasonable upper bound estnmate

A
W "‘.v‘
o

A similar torafdtscharge amount can be obtamed by multiplying the blowdown discharge rate
tlmes thé“c‘hromate concentratlon The data sources and calculations for this estimate are

et

_."gwen"“n ‘Tab|e4 17' Assummg a blowdown rate of 95Ipm (25gpm) and a chromate

_ \' "'concenttratmn ‘of 1Smg/||ter, then approximately 2,240 kg (4,937 pounds) of chromate was
,dlscharged'to the CUB perforated pipe tile field from 1974 to0 1976.

i’he old Main Ring waste disposal area was located in roughly the same location as the existing
CUB tile field, south of Holter Road and west of Feldott Road. The Illinois Pollution Control
Board standard for chromium VI is 0.3 mg/l at the discharge point and 0.05 mg/l ambient for
general use. In 1975, surface water samples taken by Fermilab where effluent upwelling from
CUB was ponding revealed 22 mg/! chromium. In 1976, the average concentration of similar
samples was 9.4 mg/l. In 1982, soil borings of the CUB‘ti!e field area up to 1.5 meters (5 feet)
deep revealed very low (s0.55 mg/kg) concentrations of hexavalent chromium. Because of
the high solubility of chromium, the chromate discharged in 1974-1976 has probably migrated

downward below the reach of the 1.5-meter (5-foot) borings.
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TABLE 4-16

CHROMATE USAGE ESTIMATE BASED ON PURCHASE RECORDS
FERMILAB - BATAVIA, ILLINOI(S

"|TOTAL CHROMATE USED = 4,725 pounds

Year NALCO 7371 Usage (Pounds)(a)
1975 © 6,000 S
1976 3,000

TOTAL 9,000

9,000 pounds x 0.35 CrO4(b) = 3,150 pounds CrO4 used during
1975 and 1976 ‘

+ 1,575 pounds(c) CrO4 used during 1974 . .

Source: Bowron 1987 Nalco,1987

(@ Bowron,D. (Fermilab).: Persopal ‘Cmmmumlcatlon with
Jim Werner (DOE Survey Team) S‘eptember 1387,

(b) Nalco, 1987.

(© Assumed 1,0 be 1/2 of fhe amount used for 1975 and 1976
combmed SO
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TABLE 4-17

CHROMATE USAGE ESTIMATE BASED ON
BLOWDOWN RATE AND CONCENTRATION
FERMILAB - BATAVIA, ILLINOIS

25 gpm(a) x 1,440 minutes/day = 36,000 gallons/day

x 365,25 days/year = 13,149,000 gallons/year

x 3.7851/gal = 49.7 x 106 liters/year

x 15mg/lb) = 746.5 x 106 mg/year

+ 1,000 mg/g = 746,534 grams/year :

+ 28.35g/oz = 26,332 ounces/year

+ 16 0z/lb = 1,645.7 pounds/year

x 3 years = 4,937 pounds .

. Source:Bowron, 1987; Baker,, 4977

(a) Bowron, D (Fermllab) Persdmal Commumcatlon with
Jim Werner (DOE Survey Teamy Septex‘nber 1987,

(b) Baker, S.I. Fetmilab ‘Enviromfental Monitoring

Reper‘t for Calendar Year 1‘376
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Miscellaneous Spills. There are numerous locations at Fermilab where leaks and spills of

hazardous substances have not been adequately characterized or cleaned up. Historical leaks
and spills of hazardous substances at Fermilab are primarlly a potential soil contamination
problem, and probably do not pose a significant groundwater contamination threat. The lack
of precise historical or analytical information on the location, nature, and extent of this
contamination may result in inadvertent exhumation of the contaminated soil, possibly
resulting in a direct contact hazard and inappropriate disposal.

The current system of identifying and responding to releases of hazardous substancés appe?rs
adequate, but past incidents may not have been handled well. For example, a recent
(January 1983) spill of 0.95liters (1 quart) of oil onto Main ng pond was.de‘eﬁcted ancl
cleaned up within hours of the release (Allen, 1283). Although thls mdlwdual lnc’lo’ent is
inadequate to demonstrate a foolproof system of release detemon and response areview of
the Fermilab files by the Survey team encompassmg the pemod From 1980 to 1987 (files prlor
to 1980 were not available) indicates that Fermllab has pollced spllls and leaks in recent years,
using Environmental Protection Offlcers in eag:h Dlv*suon/Sectlon with the Safety Section
providing technical assistance. The Safety Sectlon was organized in 1978 as a Staff-level
department to provide asslstance and oversxght to Lme departments.

The one short*comlng of the re;enbsplll response program is the apparent lack of consistent

followup sampllng.to conﬁrm ‘that cleanup has been effective. In some cases, contaminated

,50|I and .asphalt has'bEEn removed until background levels of contamination are found. In
"other (‘;Les Uisiral evndence of discoloration seems to have been used and no post-cleanup
- samplmguand analyses were performed. The exception to this inconsistency is the recent
"~.:4‘.‘cleanup of PCB spills and leaks (see Sections 4.5.2.1and 4.5.2.2). Because of the institutional

" and regulatory distinction, historical spills and leaks of hazardous substances at Fermilab may

be divided into two categories: (1) PCB and (2) non-PCB.

There are ar, roximately 65locations around the Main Ring. at Fermilab where PCB
contamination may have occurred. This contamination may have resulted largely from spilis
and leaks of transformers and other equipment containing PCBs prior to the promulgation of
regulations controlling PCBs in July 1979, Currently, there are 63 transformers containing PCB-
contaminated oil at Fermilab (see.Section4.2.3.1). Fermilab personnel believe that PCB
conta.mina‘wts may be present at almost all 65 locations. In addition, PC8 contamination may
have also occurred at a location between a service building and a Main Ring road where a
transformer oil transfer truck was parked. A complete assessment of the transformer locations
has not yet been completed. ‘ ‘
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There Is no Information avallable on whether PCB-contaminated equipment was used or
stored at locations other than these 65 sites currently in use, PCB cont'amlnatl‘on may have
.occurred at locations where non-contaminated equipment is now in service but where PCB or

PCB-contaminated equipment was previously located. Ch

4

e N

For example, approximately 284 liters (75 gallons) of non-PCB oil :zvas $pilled from transformer
D2-3 on June 15, 1987 (Beddingfield, 1987¢). When thesmland the concrete pad near the spill
were sampled and wipe-tested, however, PCB contamlnatnon was found This finding
suggests that PCB contamination ex:sts not only where PCB ‘contaminated equnpmemt was
previously used or stored, but also where the equxpment was subsequently replaced with non-
PCB equipment. The existing PCB contammatlon was probably caused by previous spills of
transformer oil. At transformer D2-3"a '60 em-by 86 -cm (24-inch by 34-inch)-deep hole was
excavated to try to clean up the contammated soil (Beddingfield, 1987d) It is not clear
whether the spill was cleaned up.to megt the Aprll 2,1987,(40CFR761) PCB Cleanup Policy.
Fermilab personnel have |dezw‘t'4f4ed known PCB leaks and spills in addition to larger projects
such as the capamtor tree ahd master substation. For example, on May 5, 1987,
transformer F1-1, containing’ 34 QUO ppm PCBs, was found to be “damp” around the drain
valve (Beddmgf;eJd 1987e) After repeated attempts to clean up the contaminated soil and
concrete pad a 60 cm by ‘86 ¢m (24-inch by 34-inch)-deep hole was excavated to remove
contammated scnl) the drea was covered with plywood and plastic until a large-scale plan
could be deve]oped and implemented to deal with such leaks According to Fermilab
personnej ”There i$ a possibility of greater than 65 contaminated sites around the ring,"” and
a‘ progra .,.,should be developed and impiemented as soon as possible .”

.A(Beddmgfleld 1987d).

’ .;bills and leaks of non-PCB hazardous substances at Fermilab appear to have been focused at
' ‘Sitf_a 38 maintenance and paint shops, but little documentation was available on these releases
at other sites. Fermilab files document numerous incidents of hazardous substances releases
between 1980 and 1987. More than half of these incidents occurred at Site 38 even though
there were other areas at Fermilab that generated more hazardous waste than Site 38. For
example, 2,950 liters (780 gallons) of hazardous waste per year were generated at Site 55
compared to the 2,165 liters (572 gallons) of waste generated at Site 38 (see Table 4-1). It
should be noted that these are relatively small volumes of waste. If 'th‘is pattern of spills and
leaks also accurred du'ring previous years from 1969 to 1980, then residual soil contamination

is probably present at Site 38. Individually, each spill or leak was relatively small, but the
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combined impact of these incldents may be environmentally significant. The following nine
summary descriptions of spiils at Site 38 illustrate the scale of the contamination,

® April 1980: Hydrochloric acid drum punctured. Soda ash neutralized acid, rainfall aided
dilution. (Fermilab, 1980a).

® December 1980: Ten drums containing unknowns removed from along fence. Two
contain PCBs. Oneleaking (Fermilab, 1980b), i

® March 1981: 190 drums found at Site 38, k S
- 86 drums “totally or almost empty” Lo - o
- 34 drums "red and probably contain oil or oil and water : ‘ .
- 66 drums "blue and probably contain ethylene qucol or ethylene g}ycol and water”
- 3drums contain unknowns (Allen, 1981). | , RS ‘

L
P

e March 1983: 20 drums of unid‘en‘si,'fied‘,}i'qg]“lgl. "At leeit 3of the drums were leaking”

(Allen, 1983a), PR B

o March 1983: 45 &rums of materlal pl,cked up; may include the ahove mentioned 20 drums
of umdenufred l[quld . '
‘18.drums scmttllatar on and water (from Spl|| cleanupin 1981)
‘-\ 10 drumstrahstrmeroH
f?drﬁmeunknowns (Allen, 1983b).

‘;_o

o April 1983: “Paint thinner and possibly other solvents dumped or spilled on the gravel

hardstand at the solvent storage area.” Sampling revealed Napthol Spirits, Stoddard
Solvent 66/3 was in the liquids. Twenty drums of contaminated soil and gravel were
exhumed and disposed as a hazardous waste, but no post-cleanup analysis was available
(Baker, 1983a).

® October 1984: Freon 113 spill at Site 38 (Coulson, 1984),
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® March 1985, Two drums (one labeled "Naptha,” the other labe' 'd "Flammable”) found
to have leaked "sevaral gallons.” Stained soll In same area was noted to have been found
in June 1983, No other documentation of the June 1983 leak was avallable (Allen, 1985),

e May 1987: Oil staln on gravel behind "High Usage Parts Building” at Site 38
(Allen, 1987b), |

These spills and leak incidents reflect only a partial listing of the activity at one Iocatlon
(Site 38) where releases occurred most frequently. Failure to investigate fully the IOCdtIONS of
past leaks and spills of hazardous substances could result in madvertent exhur’natlon of

contaminated soll and potential direct contact, Because of the re}atlvely shoﬁ perlod o'f"

operation of the facility and the small volume of hazardous substance generaflon at Paimilab
(see Table 4-1), most of the past releases are probably relatlve}y small: Aslde frcbrn the three
areas described above, Site 38 may be the only sl;e whera past SleS ar)d Ieaks of hazardous

substances will require more detailed physmaﬂ stuc}y and remedlal'acuon may be warranted

based on a thorough file review. G N

X
A
.

Lack of a CERCJ.A 103(:} Notnflcgug Fermnlab has not submitted to EPA a compliant CERCLA

‘ "
o«
e

‘ SGC'FIQO_,TO-*,( ) notlﬂcatloppur§uant to the April 1981 regulations.

g
) .
' 4 :
. Kt . .
6 o

"A comp\lfar\t CERCLA notification would include information on all of the Phase | sites, as well
KR as the Sohd Waste Management Units (SWMUs) iisted in the Part B permit application. These
" facilities are not covered by the limited exceptions and exclusion to the CERCLA notification

" requirement. The purpose of this CERCLA notification requirement is to provide information

on potential environmental and health problems associated with facilities that treated,
storad, or disposed of hazardous substances. Inclusion in this notification does not constitute
an implicit judgment that a problem exists but rather that the potential for a problem exists.
The notification is the first step in a process that sorts out which sites pose a threat ard

determines the relative degree of that threat.
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February 15, 1972. v
Fermilab. Description of Operations - Conventional Magnet Facility, Batavia, Illinois, June 22, 1987, -
Fermilab. Dumpster Checking Procedure, Batavia, Illinois, Undated. ‘o ‘A""i
Fermilab. Environmental Management Plan - Draft, Batavia, lllinois, September 30, '1i.$§8‘6;.;j‘«-:,_4 b -
Fermilab. Facility Index - Site Development, Fermi National Accelerator Labordtory; Batavia, lllinois,
undated. f el . ‘ \"'"‘ i
Fermilab. Fermilab 1985, Batavia, lllinois, 1985, . . )
RS T i\ _
Fermilab. Fermilab Self-Guided Tour, Fe‘rrt_ri'i_ Néﬂ‘qnal Accelerator Laboratory, Batavia, 'llinois, B
Undated. el o
Fermilab. ‘,ngr%{f'~Na't'i“c;ﬁér")§ﬁccetgré'c6r Laboratory, Site Waste Management Plar, 1986, Batavia, -
linois, 198G =77 Ui
F‘er'mi,lléb. Gidﬁau of Fermilab Terms, Fermi National Accelerator Laboratory, Batavia, lllinois,
June 1985.
Fermilab. Guidelines for Dumping on Meson Hill, Batavia, lllinois, April 28, 1984. b
Fermilab. Listing of all OffSite TSDFS, Shipment Dates, and Waste Names since January 1984,
Batavia, lllinois, 1987. -
-,
\

Fermilab. Nonhazardous Special Waste Generated - Fermilab, 11/1/86 to 12/31/86, Batavia, -
illinois, 1987. .

Fermilab. Waste Analysis Plan, Batavia, lllinois, undated.

Fermilab. Waste Oil Generationin CY 1980, Batavia, Illinois, 1987.

BB-2 :



il 14

Fermilab. Waste (Requlated) in Storaqge as of 8/31/87, Batavia, lllinais, August 31, 1987,

Fermilab. Waste Shipments From 9/14/86 to 9/14/87, Batavia, lllinois, September 14, 1987,

‘Fermilab.  "Welcome to Fermilab” (Pamphlet given to visitors), Fermi National Accelerator

Laboratory, Batavia, lllinois, undated.

Ler
LA

Haney, Mark A. Letter from Mark A Haney, lllinois Environmental Protection Agency to

DOr. Timothy W. Joseph, U.S.DOE, Subject: compliance inquiry letter, Il nots EhWr‘onmehtal

L T

Protection Agency, Springfield, lllinois, November 21, 1985, Ve -.'_ K

Humbert, Jim. Memo from Jim Humbert, Fermilab, to Dave /_§ustiH,:F-,.ermil-gb,.‘..‘gubjgct:l""Request for

L '
AT

Procedures - Fermilab Operating Procedures, 1987, B T N T

Lederman, L. Letter -from Leon Lederman, Dlrecta{ Fer‘mllab,.to A.F. Mravca, U.S. DOE, BAOQ,
Subject: IEPA Compliance Inquiry Letter dated JahUaryz '1986. Fermi National Accelerator
Laboratory(Fermllab) Batawajlimo«s F@bruary 11 ?986

.

Mathur, Bhagat Lener from Bhagat Mathur lllmo«s Environmental Protection Agency (IEPA), t

....

5 Mayes Roget’il& Let.ter from Roger A. Mayes, U.S. DOE, to John Tseng, U.5.DOE OEGC, Subject:

Fer«m NatlonalkAccelerator Laboratory (Fermilab) Environmental Survey Action Plan. U.S. DOE,
Ch»cago Operations Office, Environment Safety and Health Division, Argonne, linois,
October 20, 1987.

Morris, J.G. Evaluation Report on Alternatives for Upgrading Village Storage Treatment racilities,

Fermilab, Morris Environmental Engineering, Warrenville, Illinois, April 1980.

Mravca, A. E. Letter from A. E. Mravca, US.DOE BAO, to Dr. A L Read, Fermilab, Subject:
Environmental Protection Appraisal Report, for October 13-19, 1981, U.S. DOE, Batavia Area Office,
Batavia, Illinois, March 4, 1982,

Mravca, Andrew E. Letter from Andrew E. Mravca, U.S. DOE, to Larry Coulson, Fermilab, Subject:

IEPA Response to Fermilab December 15, 1985 Letter on IEPA November 21, 1985 Compliance Letter,
U.S. Department of Energy, Batavia Area Office, Batavia, Illinois, February 3, 1986.
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Mravca, A. E. Letter from A. E. Mravca, U.S.DOE BAO, to Dr.L. Coulson, Fermilab, Subject:
Environmental Protection Appraisal Report for September 15-26, 1986, U.S. DOE, Batavia Area
Office, Batavia, Illinois, January 28, 1987,

NUS Corporation, Health and Safety Plan for the Environmental Survey Team at Fermilab, Project
No. L738, NUS Corporation, Gaithersburg, Maryland, September 1987,

o

Operations and Environmenta} Safety Division. Environmental Protection Appramal Report Ferm|

National Accelerator Laboratory (Fermilab) Batavia, lllinois, September 26-30, 1983, U S Department

Ve T

of Energy, hlcago Operations Office, Chicago, lllinois, 1983, L R v

\ .
..
AN

Operations and Envnronmental Safety Division. Envlronmental PrOIectlon Agpransal Report Fermi

National Accelerator Laboratory  (Fermilab), &atawa,. Iﬂmors, September15 26, 1986,

U.S. Department of Energy, Chicago Operations. Offlce Chrcago l{fmms, 1.986

*‘, . \.' ': ,‘-_ ' ‘a
o g 'k . s .

Orr, J. P. Fermilab Magnet Test Facility Techmcat Suppcrrt Sec’clon ndustrial Building #1, Fermilab,
Batavia, lllinois, June 26, 1987, , .

\' ; ."

Pfingsten, Charles W, 'and Clyde N~ Baker Jr Evaluation of Measured Underdrain Collection Rate,

Service Bunlquii 3 Natloﬁal Accelerator Laboratory, Batawa Illmms, Job No. 12050-B, Soil Testing

Servnces lnq ,Northbrook,‘l'rlmms 1974.

P-‘fi‘hgs;;e'n, Chaﬂés W., and Clyde N. Baker, Jr. _Ground Water Flow Study, National Accelerator
Labov‘ra’torv‘ near Batavia, lllinois, Job No. 12050, Soil Testing Services, Inc., Northbrook, illinois, 1974,

Pfingsten, Charles W., and Clyde N. Baker, Jr. Ground Water Seepage Study, Neutrino arfd Main

Accelerator Laboratory Areas, National Accelerator Laboratory, near Batavia, Illinois, Job No. 12050,

Soil Testing Services, Inc., Northbrook Illinois, 1973.

Phillias, John. Memo from John Phillias, Fermilab, to Tim Miller, Fermilab, Subject: Fermilab

Effluents, Fermi National Accelerator Laboratory, Batavia, lllinois, November 14, 1986.
Quinn, William P., and Sarah B. Steinberg. Letter from William P. Quinn and Sara B. Steinberg, Soll

Testing Services, Inc., to S. Baker, Fermilab, Subject: Laboratory Permeability Test Data,
Job No. 12050-K, 1982.
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Read, Lincoln A, Letter from Lincoln A. Read, Fermilab, to Andrew E. Mravca, U.S. DOE, Subject:
RCRA Part A Update (USEPA Form 3510-3 (6-80]), July 30, 1982.

Rihel, R. K., and Bowron, D. Memo from R, K. Rihel and D, Bowron, Fermilab, to S. Baker, Fermilab,y
Subject: Village Water Supply, Fermi National Accelerator Laboratory, Batavia, lllinois,
Febrpary 7, 1987,

sanford, James R. “The Fermi National Accelerator Laboratory,” No. 5573 Annual Reviews - Nuclear
Science, Vol. 26, Washington, D.C, pp. 151-198, 1976, | i

Sliwicki, Gary. Memo from Gary Sliwicki, Fermilab, to Dave Austin, Eeﬁmiiabt"-:é%!t?i"?ijt,_{ Frach
Recycling, June 24, 1987. S R

. | v
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Soil Testing Services, Inc. Cross-sections: Soil Profile,- Mam .ng, North East South and West
Quadrants, 200 BeV Accelerator, 4 sheets, Job No, 120501 Northbrook Ilbmons 1968,

(."" o ‘.".l‘ “] A.'.. -”.

. ‘,‘.‘ «‘\ "» ‘:‘l',' ’1'?. "" :‘ v
Soil Testing Services, Inc. Map: Soail B‘Q'.r'!.r'\g Locatiort: Diagtam, Daniel, Urbahn, Seelye & Fuller,
Northbrook, lllinois, 1970,  , « L

s
4-.. “
.

Soil Testing Services‘,';ﬂi"ﬁl Table Piezometrlc Levels, Silurian Dolomite Aquifer, Proposed 2008eV

Accelerator near.Weston,thop,,iotﬁ No 12050, Soil Testing Services, Inc., Northbrook, lllinois. 1968.
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.‘US Atomtc Energy .Commlssmn Environmental Statement, National Accelerator Laboratory,

Batavna Hlmons,.WASH 1505, U.S. Atomic Energy Commission, Washington, D.C., 1971,

Wehrman, Allen. Untitled Vertical Velocity Calculations for Groundwater, lllinois State Water

Survey, Urbana, lllinois, 1978,
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APPENDIX B
SITE-SPECIFIC SURVEY ACTIVITIES

B.1 Pre-Survey Preparation

The U.S. Department of Energy (DOE) Office of Tavironmental Audit, Assistant Secretary for
Environment, Safety and Health, selected a Survey team for the Fermi Natronal Accelertator
Laboratory (Fermilab) in June 1987. Mr. Lawrence A. Weiner was designated the DQE Team Leader
with Ms. Susan Barisas serving as the Assistant Team Leader. Mr. Timothy Joseph and Ro_nald Kolzow
were the Chicago Operations Office (CH) Survey Team representatlves durmg the on 5|te phase of
the Survey.. The remainder of the team was composed of contractor specralrsts from the

NUS Corporation and its subcontractor, ICF. These specrahsts and therr frelds of expertise are
presented below.

Speciality-, ., “} "% ™. Name

Air, Toseph Crist
g‘o‘r‘face Watir | Joseph Boros
y‘\/;gte' M‘aH‘E‘Qement Ralph Basinski -
lnacx'rve ‘Naste Sites James Werner
P Hydrogeology Douglas Detman
o Radiation | Mark Francis*
QA/Toxics Charles Caruso

*  NUS Coordinator

Survey team members began reviewing Fermilab general environmental documents and reports in
August 1987,

Mr. Weiner, Ms. Barisas, and Messrs. Francis, Basinski, Boros, and Werner conducted a pre-Survey site
visit on June 29-30, 1987, to become familiar with key DOE and Fermilab personnel. They toured the
facility and completed a cursory review of the documents assembled in response to an information
request submitted on May 21, 1987. The request listed environes iital documents and reports
required by the Survey team for survey planning purposes. Messrs. Maury Walsh  and
William Piispanen, Battelle Columbus Division (BCD), also attended the pre-Survey site visit to gather



information related to potential Survey sampling. During the pre-Survey visit, a meeting was held
with representatives of the DOE Batavia Area Office, CH, and Fermilab, as well as officials of the City
of Warrenville and the Illinois State Water Survey.. The purpose of this meeting was to review
environmental issues of concern to the agency and local government and explain the scope of the

Survey.

The Survey team reviewed the information received during the pre-Survey visit and prepared a
Survey Plan (see Appendix C) for the Fermilab Site. This plan described the specific approach tg the

Survey for each of the technical disciplines and included @ proposed schedule for the on—s;te

-! . R
' B

activities. A Health and Safety Plan was also prepared for use by the Survey team., R

B.2 On-Site Activities

The on-site phase of the Survey was conducted durmg‘the pemod of September 14 25,1987, The
opening meeting was held on September 14, 1987, a% Fermﬁab and was attended by representatives
from DOE headquarters, CH, Fermilab, NUS Corporamon and ICF Corporat»on Discussions during
this meeting primarily concerned the purpose of the Survey, logistics at Fermilab, and an
introduction of the key personnel involved in, the SurVey

During the Survey,.mam members revneWed pertinent file documents including permits and
applncanons, background studjes, ehgmeermg drawings, accident reports, chemical releases, and
spills, as wefhas vaf‘vous operafmg logbooks. The accelerator research and associated processes were
.‘c.arequy anaf'yzed 10,7 tdentify existing and potential pollutants. Site operatlons and monitoring
procedures were ‘observed, where possible, Extensive interviews were held with Fermilab personnel
conc‘er.nmg environmental controls, operations, monitoring and analysis, regulatory permits,and

waste management.

The Survey team members met daily to report observations, discuss findings, and evaluate progress.
These meetings were also useful for planning schedule changes, if requwed to meet the overall

objectives of the Survey.
A site close-out briefing was held on September 25, 1987, at which the DOE assistant team leader

presented the Survey team’s preliminary findings and observations. The findings were considered

preliminary pending additional research and review.
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B.3 Sampling and Analysis

Based on the on-site Fermilab Survey, no Survey-related sampling needs were identified.

B4 Report Preparation

The Environmental Survey Preliminary Report for the Fermilab site will be prepared for DOE review.
The preliminary findings are subject to modification based on comments from the Chicago

PRSI

Operations Office concerning the technical accuracy of the findings. The modified findin‘g;»TWiEl';;be
RIS ,“:‘““'
incorporated into the Environmental Survey Summary Report. Ce b
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ENVIRONMENTAL SURVEY PLAN
FERMI NATIONAL ACCELERATOR LABORATORY
SEPTEMBER 14 - 25, 1987
BATAVIA, ILLINOIS

1.0 INTRODUCTION

The Fermi National Accelerator Laboratory (FermiTab) Survey 15 part of the
larjer Department of Energy (DOE)-wide Env1ronmenta1 Sutvey effort announced
by Secretary John S. Herrington on September 18,- 1985 The purpose of this
effort 1s to identify, via "no fault" baseline. Surveys, existing environmental
problems and areas of environmental..risk.at- DOE” faci11t1es. and to rank them
on a DOE-wide basis. This ranking" Wi, enabTe “DOE to more effectively
establish priorities for addressing nnv1rohmenta1 problems and allocate the
resources necessary to correctithese:probtems. Because the Survey is "no
fault" and is not an "audit,* it 15 not ‘dasigned to identify specific isolated
incidents of noncompiiance, or. to ana1yze environmental management practices.
Such incidents and/or management practices will, however, be used in the
Survey as a. means of 1dent1fy1ng existing and potent1a1 environmental
prob]ems ﬂ;g' . PR

The. Fermilab Survey w111 be conducted in accordance with the protocols and
_}procedures contafned in the May 16, 1986, draft Environmental Survey Manual.

1:'1
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2.0 SURVEY IMPLEMENTATION

The Environmental Survey of Fermilab will be managed by t:e Team Leader, Larry

‘Weiner and the Assistant Team Leader, Susan Barisas
Environmental Audit (OEV). Mr, Timothy Joseph will

Operations Office (CHO) representative on the Enviror
Technical support 1s provided by NUS Corporation and ICF

Joseph Crist Afr/TSCA (Toxic Materials)

Doug Detman Soi1/Hydrogeology

Joseph Boros

Ralph Basinski RCRA (Solid, Hazardous, ant

Wastes)

Charles Caruso QA/TSCA

Mark Francis NUS Coordinator/Rad1ation

James Werner (ICF) CERCLA (Inactive Sites)

2.1 Pre-Survey Activities P 'mlhl”f;h

A s -
v o
Ny

Pre Survey activities began ear1y-1n May, 1987 when
submitted requests for informaticn to the Team Leade
needed. This was foTTowed by a- May 21, 1987, memorar
Weiner (OEV) to Rdger ‘Mayes (CHO)Y.and Fermilab (v1a CHO)
Survey site v §1t and raqUPsting add1t10na1 Survey~-relat
The pne-Suﬁvey site v131c, June 29-30, 1987, was conduct
Barisas,
visit was—%o become familiar with the site, 1dentif

.. concern“far pufposes of the Survey, collect the document
. ~21.memorahdum, and coordinate plans for the upcoming

- Férmilab personnel. Messrs. Maury Walsh and William
Columbus Division (BCD) who will manage the sampling an
the Survey also attended the pre-Survey site visit, [
visit, the team met with representatives of the Batavia
and Fermilab, and officials of the City of Warrenville
Water Survey. Team representatives toured the facili
documents assembled by site personnel in response to tt
memorandum. These documents were transferred to NUS
July for use by team members during the planning
Additional information was requested during the pre=-Sury
been received. This Survey plan is based upon the infor:
Survey team as of September 1, 1987.

2.2 On-Site Activities and Survey Reports

ang Messrs. Francis, Basinski, Boros, and Werne .

from the 0ffice of

“arve as the Chicago

rtental Survey team,
arsonnel as follows:

Surface Water/Drinking Wate

Radfoactive

survey team members
for materials they
lum from Lawrence A.
announcing the pre-
1 information.

d by Mr. Weiner, Ms,
The purpose of the
potential areas of
requested in the May
Survey with CHO and
Piispanen, Battelle,
analysis portion of
ring this pre-Survey
rea Office (BAO), CHO
id the I111nois State
y and collected the
information request
fttsburgh offices in
tage of the Survey.
y site visit and has
1tion received by the

The on-site portion of the Environmental Survey will be conducted from

September 14, 1987 through September 25, 1987,

Tentatiy: agendas for each of



tne ourvey team mempers are proviaea as attacnments. 1t is expected that
modifications to these agendas will be made as appropriate to minimize
disruption of site activities, and to enhance Survey efficiency and
effectiveness. A1l modifications to agendas will be coordinated with site
personnel designated as Survey contacts.

The on-site activities of the Survey team will consist of discussions with,
among others, environmental, safety, operations, waste management, purchasing,
and warehousing personnel; a review of files and documents (including
classified documents, 1f any) unavailable prior to the on-site portion of the
Survey; and process-specific and area-specific tours of the facility.

The Preliminary Report for the Fermilab Survey will be prepared from
information gathered by Survey team members prior to, during, and after on-
site activities. Each team member 1n addition to i1dentifying environmental
problems and areas of environmental risk will also be gathering information
from which they will write the following sections of the Preliminary»Report:

o  Background Environmental Information ot RS

0 General Description of Pollution Sources and Contro1s L KN

-

0 Environmental Monitoring Program ..,“h '“QF~TTL

A closeout briefing will be conducted on Friday, Geptember 25 to ‘describe the
preliminary findings of the Survey team, A cepy of the Cclosequt notes will be
left with CHO and Fermilab, A Preliminary Repqrt. ofthe Ferm11ab Survey will
be prepared within 2 to 3 months from the conclusion of the Survey., The
Preliminary Report will be sent to CHO. and Ferm*Tab for review and comment.
Approximately 3 months after: the resulﬁs are ava11ab1e from the sampling and
analyses (S&) portion of the Survey’ (discussed below) an Interim Report will
be prepared by the Suryey team. ‘The.Interim Report will incorporate comments
to the Preliminary. Report and fha data from the S&A results. The Interim
Report will. be made ava11ab1e to the public, upon request.

Upon complatTon “of.. the Eny1ronm9nta1 Survey effort a Summary Report will be
prepared- and, wi]d confain a DOE-wide 1ist of environmental problems. The
report" w111 be“irsed as an information base for the ranking of DOE's
\ enVironménﬁa1 prob]ems

| 2;3 Sampling and Analysis

Based on available site environmental information and the results of the on-
site Survey activities, the Fermilab Survey team will identify Survey-related
sampling needs. Implementation of the S&A phase of the Fermilab Survey will
begin approximately 6 months after the completion of the on-site Survey
activities, This effort {s expected to have a 2-4 week duration and will be
conducted by BCD, Mr, Maury Walsh will be the BCD Team Leader for the S&A
phase of the Fermilab Survey. The BCD sampling team will draft a sampling
plan based upon the sampling needs identified by the Survey team. The
Assistant Team Leader (Ms. Barisas) will coordinate the review of this
sampling plan with CHO, Fermilab and EPA's Environmental Monitoring Systems
Laboratory (EMSL) 1n Las Vegas. EMSL has quality assurance and data
validation responsibility for the S&A phase of the Environmental Survey.



Analysis of Survey-related samples will be performed by BCD following the
protocols specified in the May 16, 1986, draft Environmental Survey Manual and
the Fermilab Sampling Plan, Results of the sampling and analysis will be

transmitted to the Survey team leader for inccrporation into the interim
report, ‘
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3.0 AIR

3.1 Issue Identification

The afr-related Survey actiyities will involve an assessment of the air
emissions at the site, the administrative and emission controls applied to the
sources, and the ambient air monitoring systems, The emphasis of the Survey
will be on operational and procedural practices associated with the emission
sourcrs and the emission control equipment, fugitive emission sources, both
within and outside the buildings, and mitigative procedures applied to
fugitive emission sources. Close l1iaison will be maintained with the
radiation team member because of the importance of air-rad issues, Close
11aison will also be maintained with the QA/TSCA team member because of the
interaction of several TSCA regulations and air regulations. Fac111ty visits
will be coordinated through the Fermilab Safety Section.

The general approach to the Survey will include a review of existing a1ﬁ
permits, pending applications, and standard operating protédures.” Prégesses
and control equipment will be inspected for comp11ance with, DOE ALARA
requirements for radfonuclide emissions. The Survey wildi' a1so review the
nonradiological air contaminants from the d1ff@rent buildings “at the site,
evaluate any existing controls applied to the afr emissions, and assess the
need for additional monitoring or emissidn controls to: gharacterize or reduce
the environmental consequences of the em1ss1ons. "

The ambient air monitoring system w11f be eva]uaﬁed to assess the adequacy of
the existing monitoring program to- characterfze environmental impacts of the
air emissfons from the facility. The agtivities involved in this part of the
Survey will 1include rthe - Tnspection .6f the ambient air quality samplers, a
review of documqntatfcn appTicab]e to the ambient air data acquisition, and an
evaluation: of the process1ng ‘procedures used to assure the accuracy of the
data. ,“gHﬂ" \5 “.u
Areas. of particuTar interest will include emissions of the criteria pollutants
(e.q.y .Sulfur, okides, nitrogen oxides, hydrocarbons, carbon monoxide and lead)
as. well as,rggu1ated hazardous air pollutants (e.g., radioactive-bearing
partfcu]ates, beryllium, and asbestos), Although not currently 1listed as
hazardous air pollutants, chlorinated solvents, and freons will be included in
this.review,

In addition, the use of organic solvents will be assessed as a potential or
actual source of emissions to determine if they are adequately characterized,
monitored, and controlled. The organic emissions assessment will focus on
those substances that the EPA 1ntends to 1ist as hazardous or toxic air
pollutants (e.g., methylene chloride, trichloroethylene, perchloroethylene).

Fugitive emissions from the resuspension of contaminated soils will be
evaluated as a potential means of the airborne release of radionuclides and
hazardous materials from the facility. Consideration will be given to
historical and current operations to determine the potentfal for soi]
contamination and windborne releases.

Several areas of specific interest have been 1dentified during a review of
-available documentation:

0 Control and record keeping for solvent usage, e.g., in vapor



degreasers and parts cleaners,

0 Control and mon1tor1nq of beryllium, radionuclides, and freon
emissions.

0 Emissfon potential of fugitive dust sources such as roads.

0 Potential for asbestos emissions during building decontamination or
demolition.

0 Effluent sampling and monitoring operations.

Throughout the survey, emphasis will be placed on assessing the ava1|ab1e data
to character1ze the overall environmental impact of plant operations, o

3.2 Records Required l‘{fjﬂ:% '"”{fﬂ

Files will be reviewed as pa~t of the Survey, including ‘documents net yet
reviewed or received (e.g., classified documents, individual,files,, documents
not yet identified). Specific documents and fi1es to be reV?eWed as part of
the Survey include, but will not be 11m1ted to, the fo 1ow1ng :

PSD ledger e “ra g

Air effluent sampling and, QA proceduhes L

Ambient air sampling and Qh,procedures‘

Contractor stack test resuTts o

EffTuent beryllium sampling resu]ts

Laboratory records on TSP anatyses (ambient)

Any other: d0cuments pert1nent to a1r em1ss1ons from Fermilab
bu11d#ngs ERRTNEY

'''''
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4.0 HYDROGEOLOGY AND SOILS

4.1 Issue Identification

The hydrogeology/soi1s portion of the Survey will center on evaluating the
physical and chemical characterics of groundwater and soils, and the actual or
potentiat impacts that Fermilab activities have on these two media.

Each potential source of groundwater/so11 contamination will be visited.
Many of these visits will be coordinated with the RCRA, CERCLA, and Surface
Water team members Areas or the site to be visited include:

Spent targets and scrap storage at the "Boneyard".
Radioactive materials storage area at the "F1tzgera1d barn
Laboratory areas at the village. “
Soils and sumps at target, beam dumps, and the ma1n r1ng,
Clay tile field and Booster Pond. s
Surface water run-of collection system ponds and ]akes., o
Master substation and ditch where.PCBs were sp111ed from a
transformer failure in 1985,

O OO0 OO0 v

0 Swan Lake received effluent from photography 1aborétory 'solutions,

and potentially received coo]inq tower water treatment chemicals.
0 Hazardous materials storage area. noogn,
0 Pesticide storage area..: 'y EER
0 Gasoline dispensing system;"

Evaluations conducted at the s1tn w111 1ncTude field visits to monitoring well
locations for the purpose of observing well construction, security, purging
and sampling equipment, equipment decontamination, purging and sampling
methods, sampl”*'co17ect1en, ‘packaging, preservation, and chain-of-custody
documentatjon. txsolT and 5ed1ment sampling areas will be visited to observe
1ocat1onsg’equ1pment, methods, packaging, chain-of-custody, and
decontam1nat1on <A reconnaissance of potent1a1 off-site generators and
receptors wr11 be’ performed in accessible areas. Discussions with personnel
.;respons1b ® For ‘sample collection and monitoring plan formulation will be he1d
aon an on- going basis during field visits and on-site document rev1ew

Informat1on relative to the site geology and surficial 50113, groundwater
regime, and environmental monitoring programs and data will be reviewed and
evaluated prior to, during, and after the site Survey visit as part of the
assessment.

4.2 Records Required

Files will be reviewed as part of the Survey including documents not yet
reviewed or received. Specific documents and files to be reviewed as part of
the site Survey visit include, but will not be Timited, to:

o  Sampling procedures and analytical protocols.

0 Chemical and analytical data for groundwater, soil, and sediments.

0 Additional geologic and/or hydro1og1c investigations including
unpublished work.

Groundwater and soil monitoring program plan.

0 As-built structural and mechanical drawings of the sumps and

o



subsurface drainage systems associated with targets and beam dump
areas.

As-built structural and mechanical drawings of the radiocactive and
hazardous material storage facilities on site. This includes such
facilities as the gasoline dispensing system, and equipment
maintenance areas where solvents, cleaners, degreasers, and other
petroleum products may be stored and/or handled.

Design drawings or concepts for future structures to store
radiological or chemical hazardous wastes on either temporary or
long term basis (prior to final disposition at a permitted
facility). '




5.0 SURFACE WATER/DRINKING WATER

5.1 Issue Identification

The focus of the surface water/drinking water portion of the survey will be on
the possible release of polluted or contaminated wastewaters to surface
waters, the Batavia or Warrenville sanitary sewer systems, or groundwater
aquifers underlying Fermilab. Potential pathways for off-site migration of
pollutants include:

0 Spills or leaks into permeab1e soil areas.

0 Releases to the sanitary sewers or to storm drains without
retention, chemical or radiological analysis, or treatment ﬁj
0 Inadvertant loss of coolants to the surface waters. o

0 Disposal of solvents, pesticides, or other hazardous and tox1c
materials to active septic tanks. ot .

A review of available information indicates that coneiderwb1e attention has
been paid to control of radiological releases and e]imqnation of. toxit metal
pollutants. ' However, less documentation exists orf the fate’of trace levels of
toxic organics in wastewaters., The survey wilT. assess’ the-potential for
organic contamination of wastewaters, as well.as. revfew present conditions of
wastewater control, collection and disposa]. In, the: past Fermilab operated
Tts own wastewater treatment system to:treat domest1c and laboratory wastes
from the Village Area. ‘Although “this: fac111fy wa's permanently shut down 1in
December 1986, the oxidation‘pond: s, $t1] béing operated and its effluent
monitored. This operation will *be rav?eWed together with an inspection of
the connections which divertad. waates from this area to the City of
Warrenville sewage:zollection system. Records of past operations and current
‘monitor.ng records for the exist1ng system will be examined.

The survey: wi]T 1nc1ude 1dent1f1cafion of potential discharges to surface
waters,:or ithe 1oca} sanitary authorities, whi' ' may not be addressed in
operat1ng germits of cther documents from Fermi'ab. The Survey will also
Aﬁaddress “the " poss1b111ty of cross~-contamination of the potable water piping
H;system by" aither the sanitary of industrial water systems. Measures taken at
'Fermilab t¥ prevent back-flow of process wastewater or sanitary sewer flows
into the drinking water piping systems will be reviewed, along with Fermilab's
self-monitoring reports (required under primary drinking water regulations).
Copies of standard operating procedures (SOPs), operating logbooks, and
maintenance records will be reviewed with respect to wastewater monitoring and
control systems. Fermilab field practices will be observed to determine how
closely SOP's are being followed. Interviews with managers and operators of
monitoring equipment and wastewater control systems will be conducted in order

to understand modifications or significant deviations, 1if any, from written
SOP's.

A walk-through of selected buildings will be made to observe normal routines,
including maintenance activities which generate wastewaters. Various
discharge and monitoring points will be reviewed, and actual sampling and
analytical procedures will be observed. Spillways and dams associated with
surface water releases from Casey's Pond to Kress Creek; from Lakes Loge and
Law to Ferry Creek; and from Swan Lake and West Pond to Indian Creek will be
inspected. Operation of the Main Ring Ponding System and its Reservoir will
be reviewed. Site surface drainage characteristics, such as culverts,
ditches, tile fields and diversion channels will also be examined. The .impact



of changes resulting from ongoing construction activities will also be
evaluated.

Sé1ected buildings and areas to be visited include, but are not necessarily
1imited to, the following:

Wilson Hall Photolabs; catacombs .

Central Utilities Building Jon exchange water conditioners

Experimental Areas . Closed cooling solution loops; sumps;
retention pits; septic tanks

Village Area Printed circuit boardmaking; pool;

Labs 2 and 8; former sewage treatment
plant; monitoring station; well #62
Antiproton Area Closed cooling solution loop
Sites 29,50,52,55,56, . Septic Tanks o
57,00 and NTSB S

5.2 Records Required

Files will be reviewed as part of the survey," 1nc1ud1ng documents not, yet
reviewed or received (e.g., classified documgnts," 1nd1v1dua1 fi{les, documents
not yet identified). Specific documents:and. f11es ‘to ba reviewed as part of
the survey include, but will not be 1im1ted to, the fq]]ow1ng

0 Recent analytical data"“ on wabmewater reTeases to the local POTWS.
0 Notices of violatidns re1zt1ng to wdstewater releases.
0 Standard operating procedures for wastewater collection, holding and
disposal. «
0 Sampling, protocols and 1ogbooks.
0 Wastewater lab-. trackﬁng reports.
0 Monitor1ng equipment maintenance records. .
0, 'Detaited draw1ngs of the domestic water supply, storage and
cjg“ distribution system,
«’Records, of drinking water quality.
g o SPCC plan, or its equivalent.
) Interna] memos or correspondence relating to surface water/drinking

“water problems, e.g., back-flow prevention measures.
0 Memos and correspondence relating to minimizing infiltration of
rainwater/groundwater into sanitary sewers during wet seasons, and
exfiltration of sanitary wastewaters into soil or groundwater during
dry seacons. Include data on comparison of flow monitoring with
precipitation readings, 1f such data exists.
Any information on water quality/sludge characteristics for the
Fermilab oxidation basin.
0 Other records as determined on-site.

o



6.0 SOLID/HAZARDOUS/RADIOACTIVE WASTE

6.1 Issue Identification

The solid/hazardous/radioactive waste Survey will be carried out by reviewing
and evaluating all activities generating solid wastes, and the treatment,
storage, recycling and disposal practices involved in the handling of solid
wastes including handling of wastes by commercial off-site facilities,

Management of all solid waste streams including mixed wastes, hazardous
wastes, radioactive wastes and non-hazardous wastes will be reviewed. The
review will generally consist of several activities. 1) Physical facilities
where wastes are generated, accumulated, stored, treated, recycled or disposed
will be inspected; 2) Personnel involved in these activitids iwill be
interviewed; 3) Files will be reviewed. Based on theser act1v1tf%s the
potential for releases that may contaminate the env1ronment w711 be eva1uated

Wastes generated by Fermilab differ significantly from Wastes produced by DOE
production facilities. Production facilities generate ‘a smadll variety of
wastes in consistent volumes because of tfte" long- term consistency 1in
industrial processes. Research facilities “suchids Fermilab conduct
experiments which ar: diverse and change over. the. .These experiments and
support facilities result in the generation of. a 1arge variety of wastes, but
usually in small quantities. Fermilab cons1ders a large quantity chemical
waste to be any waste in excess -of £1ve, ga1lons. Experimental facilities such
as Fermilab also have many po1nts at which' wastes may be generated. Thus,
Fermilab can be characterized .as" e typtcal DOE laboratory facility where a
large number of sources generate awide variety of wastes, usually in small
volumes and genera11y conta1n1ng toxic, radioactive and/or hazardous
constituents ..... L

Consequenily, increaeed emphasis will be placed on rev1ew1ng general waste
man&gement procedures. and reviewing compliance with Fermi]ab procedures and

. 3DOE. Ii?ino1s, dnd federal waste regulations.

'ﬂ“InitiaT emphas1s will be placed on Fermilab facilities which generate

T,as1gn1f1cant quantities of hazardous and radioactive waste, and waste

e'treaement, storage and disposal facilities.

Radioactive waste generating and handling processes which will be evaluated
include:

Industrial Facility - Waste Generation and Recycling
Meson Hi1l - Solid Waste Disposal

Central Laboratory Facilities - Waste Generation
Boneyard - Rad Waste Storage and Processing

Site 67 - Rad Waste Processing and Storage

Central Utility Building

Site 55 - Haz. Waste Storage

Site 68 - Rad Waste Storage

C OO0 0O OO0 OO

Radioactive accelerator components and equipment contaminated by beam losses
from normal operations constitute the main sources of radioactive waste.
These waste materials, often weighing in excess of 10,000 kg, contain
radiation levels too high for immediate shipment are stored in the Boneyard
and Site 67 and Site 68. Smaller gquantities of compactible solids anu 1iquids



are treated by methods including evaporation, solidification, compaction, and"
crushing, at Site 67 and the Boneyard.

Hazardous wastes and radioactive PCB capacitors are processed and stored at a
hazardous waste storage facility at Site 55, Freons are recycled at a unit fin
the Industrial Area.

Solid wastes that do not contain radioactive, hazardous or putresible
components, such as earthen materials, construction debris, and wood are
dumped at Meson Hill to serve as shielding material.

These waste management activities as well as significant waste generating
sources including the Central Laboratory Area, Industrial Area, Central
Utility Building and Garages will be evaluated for compliance with appTicable
regulations and adherence to good management practices.

Waste handling practices that will be reviewed include the fo ]owing. *uﬁx

Waste minimization and recycling. R u?;

Waste characterization, segregation and manifest1ng R
Treatment and decontamination. ',2 )

Waste accumulation, packaging, and °Torage proceduras W

Waste management practices, including training, inventory control,
record keeping, inspection protoco1s. and contingency planning.

O O O oo

Operations and practices will he compared wfth ex?sting descriptions and
written procedures. Information gatheréd on'Waste generation po1nts and waste
streams will be used to find any solrces of waste not previously identified or
properly character1zed which may have potent1a1 to affect the environment.

Discussions will- be he]d w1th those individuals knowledgeable of waste
management practwces ine order to develop an understanding of past and existing

‘‘‘‘‘

The rev1ew of so]dd/hazardous/radioactive waste practices will be coordinated
with the QERCLA and Hydrogeologic Surveys to identify past and present

- reWeases that may pose a threat to the environment; the radiological Survey to

_.define prob]ems with wastes containing radioactive constituents; and the

‘,Surface water/Dr1nk1ng Water Survey because water and wastewater treatment
produces solid waste.

6.2 Records Required

Files will ‘be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., 7Individual files and documents not yet
identified). Specific documents and files to be reviewed as part of the
Survey include, but will not be limited to, the following:

Part A & B Applications.

Underground tank storage notification & associated records.
Inspection records (state, local and federal).

Groundwater monitoring, sampling, and analytical documentation.
Release notification and Unusual Occurence Reports.

Biannual Hazardous Waste Generation Report.

Radfoactive Waste Shipping Records.

Waste inventory documentation.

OO0 000 CO0Oo



Enforcement action documents.

Internal facility inspection documentation.
Correspondence with regulatory agencies on solid waste.
Records dealing with the reuse/recycling of wastes,
Training records.

Rad Waste Managment Program,

Site Waste Management Plan,

QOO0 0O0o
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7.0 TSCA (TOXIC/HAZARDQUS SUBSTANCES)

7.1 Issue Identification

The toxic substances Survey will consider new materfals and process-related
chemicals used at Fermilab as well as the usage, handling, storage and
disposal of polychlorinated biphenyls (PCBs), asbestos, pesticides (including
herbicides and biocides) and any other hazardous substances. The condition
and environmental monitoring of underground storage tanks used for storage of
materials, other than wastes, will also be inspected., The tracking control
and management of toxic/hazardous substances will be evaluated through
discussions with the appropriate Fermilab personnel and tours of selected
plant facflfties. This information along with records of usage will be
evaluated to determine the potential for environmental contam1nat1on.‘ﬁ@
The Survey will address inventory control of PCB- containing and PCB-
contaminated electrical equipment, hydraulic systems and-heaf transfer
equipment. The condition of plant equipment containing™“PCBs and the.potential
for environmental contamination will also be evaluated. - For example,
Tnspections will be made of the Askarel filled transformers (V111age Barn,
Sites 1-B-1, MSS-1, CG-1, CU-1, CU-2, ahd 'NL-10), ‘the PCB contaminated
transformers (Labs 5, 6 and 7; Giese Road'site} sites. BW«?, E-1, ML-3A, ML-4A,
ML-13, and Pl.-3), the PCBs stored in: the Hazardous Materials Storage Area. the
PCBs under asphalt at the Capacitor Tree, and theé.many oi1-filled transformers
with greater than 500 ppm.PCBs.dtokpnd the main accelerator ring., Any
obsolete, stored or used PCB equ1pmeht will be inspected for condition, proper
contafnment, and protection. P1ant storage records for PCBs will be reviewed
and disposal pract#ces for non -rddioactive PCB materfials will also be
addressed. . ‘~ o -
FermiTlab. projects fnvolvfng the demolition/disposal of asbestos and asbestos-
containimg, materials. w111 be reviewed to 1dentify pathways of contamination,
Asbestos rémovatand disposal practices will be evaluated, and asbestos
'dTSDOSaT’ﬂﬁEaS will be visited. For example, the potential decommissioning
Vo 'prob1em'area9 containing asbestos such as the walls of Lab A, 1in the Meson
- -Shielding“H111, and the ceiling of Wonder Building will be 1nspected.

Pesticide purchase, usage, and application records as well as the applicator
training program will be reviewed. The pesticide storage areas (e.g., site 3)
and disposal practices will be examined to assess the risk for environmental
contamination.

The management, inventory, and control of chlorofluvrocarbons ("freons") will
be examined, Other toxic and hazardous materials purchase and usage records
will be reviewed. Areas where these materials are stored and used will be
visited and handling procedures will be evaluated. For example, inspections
will be made of the Warehouse at site 38 (contains bases and nitric acid), the
Gas Shed at site 38 (contains bottled gas and hydrochloric acid) and the
Beryllium Storage Shed at Lab 8.

Interviews will be held with those individuals knowledgeable of
toxic/hazardous substances practices. This will be accomplished during
facility tours, and discussions with individuals involved in the handling of
toxic materials, The objective 1s to develop an understanding of current and
past practices. Discussions will be held with personnel from at least the
following groups:



The Safety Section

Environment and Safety Group
Hazardous Waste Storage Facility
Chemistry Lab

Hazardous Chemical/Material
Environmental Protection Officars

S OO OOo

Business Services Section
0 Roads and Grounds Group (pesticide supervisor)

7.2 Records‘Required

R
L

As part ot the survey, files will be reviewed including, d0cuments not
praviously recefved or reviewed (e.g., classified documents, 1nd1v1dua1 files,
documents rnot previously identified). Specific documents and files. to be
reviewed as part of the Survey include, but w111 not be }fmdted to, the

fo11ow1ng.

0
0
o}

O

R
v "o

Toxic/hazardous substances 1nventqry and chem1ca1 purchase records.
Toxic substances labeling and tracking system overview,

Procedures for purchasTng. hdnd11ng. sforing, using and disposing of
toxic substances.

PCB transformer/capac1tor fnspection records (1981-present).

Storage and inspectionvrecords for PCB contaminated equipment (1981-
present) inc1ud1ng r&dioact1v81y contaminated and non-radioactive
1 temS [] . ‘s

Disposal‘records for non rad1oact1ve1y contaminated PCB items (1981.
present).'a

‘Procedures for storage. handling, and disposal of PCB fluids. .
s CovreSpondeRCe with Fermilab ‘Fire Department regarding PCB
i eleetrica] equipment, especially any records of fires involving PCB
T equiphent.
"'thqcations of all Fermilab Plant buildings and areas containing

asbastos.

Procedures for asbestos removal, handling, and disposal as well as
enyironmental monitoring information,

Records of asbestos use 1n plant equipment and support facilities.
Identification of active and inactive asbestos disposal areas at
Fermilab.

Pesticide/herbicide training, handling, storage, and disposal
records and standard operating procedures.

Pesticide annual reports (1981-1985). :
Special procedures involving handling, storage, use and disposal of
chlorofluoroalkanes (e.g., freons) and any chloroorganic solvents.
Inventory and environmental monitoring reports and procedures for
underground storage tanks (198l-present).

Other records as determined on-site.



8.0 RADIATION

8.1 Issue Identification

Radiological 1ssues to be addressed during the environmental Survey will
center around the air, soll, surface water, and groundwater media. Each of
the above mentioned media will be evaluated for radifation concerns by
collecting background information and data (including ambient data),
ident{fying existing and decommissioned radiation pollution sources and
associated controls, and finally by reviewing environmental monitoring
programs designed to gather data on identified pollution sources,

The Survey will also evaluate rad-waste management practices, direct:radiation
exposure issues, dose assessment methodologies, and radiochemistry quality
assurance programs for environmental monitoring data. Review of {rad-waste
programs 1ncluding management practices for low-level, -transurianic, rad-
hazardous (mixed), and adherence to Fermilab procedures wi]1.be a majar focus
of the radiation portion of the Survey. A more.detailed distussion of this
subject 1{s provided in section 6.0 of the work 'plan. . The"radiological
evaluations will be c¢losely coordinated wlth the othar s$pecialists on the
Survey team. L . Coe

Because radiation issues cut acrass all media-evaluated during the Survey, the
attached daily agenda has been organfzed A an attempt to overlap the other
specialists' activities when they.are“evaluating radiation issues. Some
inefficiencies are to be“expeghed ag'.a result of this dual coverage approach,
however, every effort has:beer. made *to minimize duplication. To improve the
effectiveness of ,radiation evaluations, Mr. Francis will rely heavily on the
expertise and.assfstance ofyarfous Fermilab personnel for accomplishing
Survey objectfves.and pointing out where work plan inefficiencies exist,
Discussions with operating and supervisory personnel will also be utilized to
provide rmeeded information critical for complete evaluation. Reports,
records, and other data associated with contfnuous, intermittent and any
. acgcidental or-umscheduled releases should be readily accessible for review,

ot
e

82 ‘*ﬁecords Required

Files will be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not yet identified). Specific documents and files to be reviewed as part of
the Survey include, but will not be limited to, the following:

] Radiation-related ambient air quality information.
Background radiation data for soil, surface water, and groundwater,

Inventories of air, soil, surface water, and groundwater
radionuclide release points and quantities.

Vegetation radionuclide monitoring data.

Unscheduled or accidental release reports.

Radioanalytical quality assurance programs and procedures,

Dose assessment methodologies, including assumptions, calculations,

reporting, etc. ‘

Building plot plans with process and equipment locations.,

0 Description of radiation monitoring equipment practices and
procedures (e.g., calibration, maintenance, etc.).

o O
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Reports or recommendations for upgrading radiatfon monftoring
systems,

Reports prioritizing new radfation monitoring installations,
Off-sita and on~site radionuclide sampling point criteria.
Rad-waste management practices, policies, procedures, and
communication mechanisms.

NESHAPS/DOE Subpart H 61.90-61.98 reports.

Information regarding employee radiatifon exposure data.

Historical rad-waste disposal activity logs and locations.

State, County, and local radiation regulations.




9.0 QUALITY ASSURANCE

9.1 Issue Identification

The quality assurance phase of the Survey will consist mainly of an evaluation

of the present sampling and analysis methodology utilized at Fermilab and any
contract laboratories performing analyses on Fermilab's environmental samples.
The objective will be to critically review the quality assurance methods for
collecting environmental samples, for fdentifying and transporting samples to
the lab, for the selection of the analytical methods and for performing the
analyses for specific pollutants, as well as for evaluating and reporting the
data, The purpose of the quality assurance evaluation will be to determine
whathar appropriate procedures are befng utilizad at Fermilab., Some features
of the quality assurance programs relating to environmental management which
w11l be evaluated consist of: Ry

the qualifications of the analysts and samplers; '« W
instrument and equipment calibration and maiptenancgy . .. ’
sample collection, sample handling, and chaif=o6f-custody procedures;
laboratory quality control results; . IR o

data reduction and reporting; and . " - oo

documentation including logbopk,' reviéw, of''calctilations and data
storage, as well as plans for“correttive actions,

OO0 O0OQO0OOoO

An overall survey of the Fermilab enyilrormantal. monitoring quality assurance
grogram w11l be conducted. AJ1 ‘of, the'sampling and analytical procedures will

g critically reviewed to deterniing whether they conform to the approved
requirements and argﬂbe1ng appTied: propefly.

The principal cphtacts at Fermilab will be members of the sampling and
environmental,-analytiéal staff, Discussions will be held with laboratory
managers, analysts-and samplers. The environmental laboratories and sampling
s1tes:w1¢1ﬁbe\yjé1te¢.t6 assess all of the quality assurance/quality control
proceduras ‘required - to produce valid analytical data. For example, the Water

Laboratgry~at Fermilab will be visited as well as some of the many surface

water sampling points on Fox Creek, Kress Creek, Indian Creek, Casey's Pond,

o the west branch of the Dupage River, Fox River, etc. In additfon, some of the
'well sampling locations, and the pesticide and herbicide sampling points will
be 1nspected.

9.2 Records Required

Part of the Survey will consist of a review of pertinent files. This will
include documents not previously reviewed or recefved, such as classified
documents (1f any), individual files, and documents which have not been
identified at this time. Some specific documents and files to be reviewed fin
this phase of the Survey include, but will not be 1imited to, the following:

0 Quality assurance plans for Fermilab and all supporting analytical
laboratories.

0 Manuals for environmental sampling and analysis procedures used at
Fermilab.

0 QA audits of environmental sampling and analysis at Fernilab (1981~
present).



o

Annual or periodic QA summary reports for Fermilab, |
Summaries of results of QA sample analyses on external performance
evaluation samples,” e.¢., those from the EPA and DOE's Environmental
Measurements Laboratory.

Training/education records for sample collection personnel and Fermd
laboratory staff.

Laboratory notebooks, standard data reporting forms and sampling
Toghooks, ,

Maintenance, repair and calibration records for laboru“ory and field
instruments,

Rasults of Internal precision and accuracy studies of environmental
analyses, ‘ '
Results of any 1nterlaboratory analyses of standard samples.




10.0 INACTIVE WASTE SITES/RELEASES (CERCLA)

10.1 Issue Identification

The Survey will attempt to 1dentify environmental problems and potential risks
associated with the historical handling, storage and disposal of hazardous
substances at Fermilab, This aspect of the Survey will be coordinated with
the RCRA and hydrogeology team members. The Survey will focus on current and
future risks related to the following:

Past land disposal practices (or and off-site);

Past spi11s/releases from tanks, pipes, pits, trenches;
Potential for future spills/releases; and

On~going remedial action program

O O OO
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Faci1ities that have handled or are currently handling hazardous, mixed, and
low-level radioactive substances at Fermilab will be eva1uated

[4

The following areas fdent{ffed in Fermilab documents w111 be eva]uatad

1, Boneyard : f
2, Meson Hi1 F RIS :
3. Site 55 ' ' 'w(f’\ B '

4, Labs (e.g., B and D BubbTe Chambers) e

The status of activities underbaken bursuant to DOE Order 5480.14 will be
assessed. Records of past off s1te d1sposal from Fermilab will be reviewed.

Sites that have- undergone or" are undergoing remediation will be addressed.
Records and. anaTyt1Ca1 data.in"support of the site cleanup will be reviewed.
Also, 1inactive tanks' op containers that may have held hazardous substances
will ba:. jdantified, and their status assessed. Former storage areas and
sta%ing 1ocat1ons w1}1 be included in this effort. The team will also want to
Lrevigy the enVTronmenta1 records pertaining to the past management, disposal
“(on site and off-site), clean-up, and regulatory compliance.

',~Contacts for this portion of the Survey will include personnel from the Safety
- Section.

10.2 Records Required

Files will be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not yet identified). Specific documents and files to be reviewed as part of
the Survey include, but will not be Timited to, the following:

0 Past waste management plans,

o} SOPs regarding management of hazardous substances, disposal area and
storage areas.

0 Hazardous substances inventories.

0 Listing of areas used for hazardous substances storage, receiving
and shipping, and disposal.

0 Historical files on past operations and processes, substances used,
and methods of handling and disposal.

NI
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Files on past off-site waste handling and disposal.
Records of facility expansion and building rubble disposal.
Descriptions and Notifications of inactive waste sites and potential,

‘areas of contamination.

Description of all waste management facilities, including buried
tanks and structures (existing and removed).

Historical aerial and surface photographs of the facility, ‘
“Interview files" for the draft Phase I Installation Assessment
report.

Files pertaining to any radiometric surveys of the site grounds.
Documents pertaining to past, current, and proposed remedial actions
(e.g., Capacitor "tree") at Fermilab.

Environmental records pertaining to past fac111ty responses to
hazardous substance spills and releases.
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APPENDIX D

CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

Estimation of radiation dose caused by airborne radionuclides In

AIRDOS areas surrounding nuclear facilities

ALARA As Low As Reasonably Achievable

APHA American Public Health Association

AQCR Air Quality Control Reglon

Avg, Average

BODs Blochemical Oxygen Demand (S-day)

°C Degrees Celsius (or Centigrade) | i, R

cH Carbon, Mass Number 11 Rk

CASIM Cascade Simulation Program ey L

CERCLA Eomprehenswe EnV|ronment~aI REsponse, Compehsatlon and
iability Act e ,_ W

CFR Code of Federal &egulathné .

CG Concentration Guide-. L -

CH Hngh plastlcnty cIay =

CHa e Methane

i it : r,l'urne(‘sv),ff.

”t',?awfp‘f‘a'sticity clay

"] Centimeter(s)

cN T Cyanide

co Carbon Monoxide

CO; Carbon Dioxide

cus Central Utilities Building

cy Calendar Year

D-38 Uranium containing higher concentrations of 238U than found in
nature

DCA DuPage County Airport

DCG Derived Concentration Guide

DL Discharge Limit

DOE U.S. Department of Energy

DOT CL U.S. Department of Transportation Classification

D-1



APPENDIX D
CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

PAGE TWO

E East

EDTA Ethylenediamine tetra-acetic acid (or its salts)

e.9. (exempli gratia) for example

EPA Environmental Protection Agency

ESE | east-southeast

et al, (et alil, alioe, or alia) and others e
°F Degrees Fahrenheit . e
FAA Federal Aviation Administration ‘
Fermilab Fermi National Accelerator Laboratory ‘ ! .
FIFRA Federal Insecticide, Fungicide, am,d(Rddg;ﬁl.tigid'e"A‘ct

FY Fiscal Year u R

Gal Gallon(s) o s

GLP Good Laboratory Pfactlce(é) SR

GMmP Goodl Mapagement Pn%}'«;jtic'é{‘%)

gpd i "Gallons ﬁquay,“.;- “

T SR

Ret, 7 [Hectarels)

:, HEPA T, Hfgh Efficiency Particulate Air
Ahe e Hour

H-T Tritiated Hydrogen Gas

HTO Tritiated Water

! Interstate

ICRP International Commission on Radiological Protection

ie. (id est) that is

IEPA lllinois Environmental Protection Agency

Inc. Incorporated

kg Kilogram(s)

km Kilometer(s)

Liter(s)

D-2
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APPENDIX D

CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

PAGE THREE

LSA Low Speclflc Activity

rm Meter(s)

Max. Maximum

ucl Microc irie(s) |
nCilg Mlcrocurie(s) pergram 4
mCl Millicurie(s) s 1‘
ug Microgram(s) ) o -;-" |
mg MIIIGram(S) , ’
ML Low plasticity silt _ T

ml Mitliliter(s) ~J.'\£{-QfLW‘ ;

mm Millimeter(s) o _ L

mrem Millirem(s) "1.“ »5-.‘.';,.'“-;.‘“;,,’ ‘ et

mrem/yr Millirem(s) per yeei'r:"(‘-'t.O-5';cl,‘f5‘e;‘hﬁgé‘n‘.'equ'ivaIen't man/year)

MSDS M‘g.t'erf'exil,‘Safety Datav'St:\'-qet;u"‘"

msl-

Mean SeaLavel .,

N oo

. ! 'I.A". ‘l

L INgRth e

0

Has it

.
IR

' Tf\‘!'bt"g'r‘.'fafy'zed

.y,
.
i

« ! National Bureau of Standards

INCRe

National Council on Radiation Protection and Measurements

IND None Detected
NE Northeast
NESHAPS National Emission Standards for Hazardous Air Pollutants
NMHC Non-Methane Hydrocarbons
NNE North-northeast
NNW North-northwest
NO Nitric Oxide
No. Number(s)
NO; Nitrogen Dioxide
NOS Not Otherwise Specifled
NOx Nitrogen Oxides

D-3



APPENDIX D
CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

PAGE FOUR
NP Non-plasti¢
NPDES Natlonal Pollutant Discharge Elimination System
NRC U.S. Nuclear Regulatory Commission
) NRHC Nonr;;ctlve Hydrocarbons
NW Northwest ol
03 Ozone L ‘,
OH High plasticity organic silt ¥ "‘.‘,""1.75“*"'."“;:
oL , Low plasticity organic silt 0 3 V
ORM-A Other Regulated Materlal (e.g ,irritah'r)~ | ‘
ORM-B Other Regulated Material (6.9., mrroslve) "y ' X
ORM-C Other Regulated Matefial (¢.,,'49 CFR, 177,401 Listng)
ORM-E Other Regulated M‘a,t‘eriqf"(ye\g:, h;a;fardous wastes)
Pb Lead -, L Ay '
PCB 1 Ly'chIOnIhated )nphenyf -
pCi ’ :Plcoqurle e o

Pese ™ .,Rl‘ec'e,sf.;

e pHe ,. Negative logarithm of the hydrogen ion concentration

' ;PM 1(;"3‘.;‘_'.‘::‘ Particulate matter 10 microns orlessin digmeter
ppb Parts Per Billion
< lppm Parts Per Million

h PT * peat

QA Quality Assurance

QA/QC Quality Assurance/Quality Control

QcC Quality Control

RCRA Resource Conservation and Recovery Act
i RCW Recirculating Cooling Water

S Second(s)

S South
] | $&A Sampling and Analysis




APPENDIX D

CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

PAGE FIVE

SARA Superfund Amendments and Reauthorization Act of 1986

SC Clayey sand

SDM Standard Deviation of the Mean

SE Southeast

sM Silty sand
503 Sulfur Dioxide '
soP Standard Operating Procedure(s) ‘,«;;-'.';‘» , ‘ " “
spccC Spill Prevention, Control and Countermeasq‘rgs ;
sq. mi, Square Mile(s) ' B RN '

SSE South-southeast ‘ o

SSW South-southwest \ ’

SW Southwest g ""«‘;'7-‘,‘;”5;;‘: A

SWMU Solid Waste Managertent Unjt(s)

TCDD “ T._e‘fc':"achl;ofqdibenzq«pl‘d‘foxin

TDS 4] Tota,Dissclyed Sofids

T.'Hg“'-' 4_ '}‘I'c}:te.)“lh_}rjyfdaroc'arbons

TICH.. Total Identifiable Chlorinated Hydrocarbans

TLD "~,7; 2 " Thermoluminescent Dosimetry

TOC Total Organic Carbon

TRU Transuranic

TSCA Toxic Substances Control Act

TSP Total Suspended Particulates

TSS Total Suspended Solids

TTLC Toxic Threshold Limit Concentration

235U Uranium-235

238y Uranium-238

U-238 Uranium-238

u.s. United States
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APPENDIX D
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usc Unified Soil Classification

UsT Underground Storage Tank

vVoC Volatile Toxi¢ Organic Compounds

W West “

WAA V’vé>te Accumulation Area(s)

WNW West-northwest

WSW West-southwest

Yd3 A Cubic Yards .
Yr Year(s) ' o
a Alpha ’ A P .
. Btz o

o Sigma g A *

% Percent:,

Migute(s)",

"+ Second(s) v

v | Approximately

2% s | Greater than or equal to
> Greater than
< Less than
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