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PREFACETO
THE DEPARTMENT OF ENERGY
ARGONNE NATIONAL LABORATORY
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains preliminary findings based on the first phase of an
Environmental Survey at the U.S. Department of Energy’s (DOE) Argonne National
Laboratory (ANL), located at Argonne, lllinois. The Survey is being conducted by
DOE’s Office of Environment, Safety and Health ‘ '.fs;;.,.

The ANL Survey is a portion of a larger, comprehensive DOE En\élrenmental Survey
encompassing all major operating facilities of DOE. The DOE Envj nmental Survey
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EXECUTIVE SUMMARY
Introduction
This report presents the preliminary findings of the first phase of the Environmental

Survey of the United States Department of Energy’s (DOE) Argonne National
Labora'tory (ANL), conducted June 15 through 26, 1987.

The Survey is being conducted by an interdisciplinary team of erwnronmental
specialists, led and managed by the Office of Environment, Safety: a.nd Health's
Office of Environmental Audit. The team includes outside experts supphed by a
private contractor. The objectnve of the Survey is to |d,éritcfysi:enwror1mental

Natuonal Laboratory Envzjij‘ir‘ méhtal Survey findings for inclusion in the
Environmental Sun/ey}ummary'Report

apbro _m:ately 22 mlles southwest of downtown Chicago. It is operated for DOE by
the Umvewty of Chicago. ANL had its inception during the World War Il effort to
develop an atomic bomb. In the early 1940s, ANL, then known as the Metallurglcal
Laboratory, was housed in buildings on or near the University of Chicago campus.
The world's first experimental demonstration of a controlled nuclear reaction was
performed at this facility, under the direction of Enrico Fermi. In 1943, the
laboratory was relocated to the Argonne Forest portion of the Palos Park Forest

ES-1



Preserve, 20 miles southwest of Chicago, and between 1947 and 1954, it was moved
3 miles west to its present site. The Atomic Energy Commission (AEC), assumed
control of ANLin 1947. Only the two sites occupied by ANL while under the auspices
of the AEC, the Palos Park Forest Preserve and the present site, are covered in this
Survey. Initially, ANL's mission was to be the principal DOE center for basic nuclear
reactor research. Over the years, interests at the laboratory have broadened and
today its mission is the conduct of basic research in the physical and life sciences,
and applied research to further the development of advanced nuqlear fossil,
conservation, and renewable energy technologies.

”
"Ui;‘x’q

Summary of Findings

ghtt

The major preliminary findings of the Enytr%jwe 1: l Survey for ANL are:
‘Ut'
s :mwg'n Ji

¢ [nadequate physical andfﬁ' ‘ ﬁmal controls to prevent intrusion into

‘ ”
Lf 1 iy Mm:,““

“Plot M (a radioactive’ Waste oﬂqs,posa site) by human or natural processes

may result in unacceptéhﬂte htdman exposures to, and environmental

”H

releases of, radi&:;actnve ar)d hazardous wastes; and

The Survey found no environmental problems at ANL that represent an immediate
threat to human life. The environmental problems identified at ANL by the Survey
team confirm that the facility is affected by several potentially significant
environmental problems which are the result of both current and past practices.

ES-2




~Survey findings cited herein will be prepared Byﬂ,,gche

The environmental problems vary in terms of magnitude and risk, as described in
this report. Although the Survey-related S&A to be performed at ANL will assist in
further identifying some suspected environmental problems at the site, a complete
understanding of the significance of these and other identified environmental
problems requires a level of study and characterization that is beyond the scope of

‘this Survey. Actions currently under way or planned at the site will contribute

toward meeting this requirement.

Transmittal and Follow-up of Findings

,,,,,

The preliminary findings of the Environmental Survey for ANL.W@re shared W|th the
DOE Chicago Operations Office (CH) and ANL at the Survey’ cfg,sﬁ,dut brlefmg held
on June 26, 1987. By September 1987, the CH had devgfcmed a draft actnon plan to
address the Survey preliminary findings. A fmal adTm y il

recenvmg this Preliminary Report Those prdﬂﬁlémpp.%,_‘

1'4»,'

Ie S%j' j

bl
dritizatibn. 0
e

Survey findings.
environmental p‘rﬁ
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1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings made during the
Environmental Survey, June 15 through 26, 1987, at the Department of Energy's
(DOE) Argonne National Laboratory (ANL), Argonne, Illinois. As a Preliminary
Report, the contents are subject to revision. Revisions to the preliminary findings,

" based on technical accuracy review comments from the DOE Chicago Operations

Office (CH) and results from the Survey’s Sampling and Analysis program at ANL,
will be incorporated into the Environmental Survey Summary Repo‘ff}. The CH ~
manages ANL, which is operated by the University of Chucag-o""

Secretary John S. Herrington on September 18,
identify, via "no fault" baseline surveys, exisi

rgources necessary to correct them.
_;an "audit," itis not designed to identify

1ta gurvey was conducted by a multidisciplinary team of
;ts H@aded and managed by a Team Leader and Assistant Team

The Survey 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 findingsincluded in this report. The
team carried out its activities in accordance with the guidance and protocols of the

1-1



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 suramary of the site-specific
Survey activities is presented in Appendix B, and the Survey Plan is presented in
~ Appendix C. |

Preliminary Survey findings, in the form of existing and potentiél environmental
problems, are presented in Sections 3.0 and 4.0. Section 3.0 includes findings that
pertain to a specific environmental mediu‘m (e.g., air or soil), whereas‘»{é"'Section 4.0
includes those that are non-media-specific (e.g., waste managg "
radiation, and quality assurance). Because the findings argihi

magnitude, risk, and characterization, and consequently‘requi
management attention and response, they are furt

follows:

méﬁ iate threat to human life. Findings of this

u‘....

’;l?,medlately to the Environment, Safety and

tegd?y]l findings encompass one or more of the following situations:

Multiple or continuing exceedances, past or present, of a health-
based environment ' standard where there is immediate potential
for human exposure, or a one-time exceedance where residual
impacts pose an immediate potential for human exposure.

1-2




problem but may be insufficigt

- Evidence that a health-based environmental standard may be
exceeded, as discussed in the preceding situation, within the time of
the DOE-wide Survey.

- 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 environmental management
practices. |

Lea g'dequate to identify the
" ully ‘characterize it. Finally, in this
category, most discretion-‘i& ) Yo the Operations Offices and
Program Offices as to approp até response; however, the need for that
response is such that managemem should not wait for the completion of
the DOE-wide Survey to respend Unlike Category | findings, a sufficient
near-term resp.onse 1o Cdtegory Il findings by the Operations Office may
include further.charad’enzation before any action is taken to rectify the
situation. :

ndings encompass one or both of the following criteria:

Thé 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 the environment.

The existence of conditions at a DOE facility that pose or may pose a
hazard to human health or the environment.

1-3



~ Category Il findings are environmental problems for which the broadest
definition of risk is used. Asin Category ll, the information available to the
Team Leader may not be sufficient to fully characterize the proklems.

Under this category, the range of alternatives available for response and

"the corresponding time limits for response are the greatest. Environmental
problems included within this category will typically require lengthy
investigation and remediation phases, as well as multiyear budget
commitments. These problems\WiIl be included in the DOE-wide

an environmental problem. leevﬂ%m,w
materials even though below Imntﬁ;est&fm

:iﬁ,lm,fman health and the environment and should be identified as
n en inmental problem. Addntnonally, potentially hazardous conditions
re thoseé'where the likelihood of the occurrence of release is high.

THe definition of the term “environmental problem” is broad and flexible
to allow for the wide differences among the DOE sites and operations.
Therefore, a good deal of professional judgment must be applied to the
identification of environmental problems.

1-4




e Category IV findings include instances of administrative noncompliance
and of management practices that are indirectly related to environmental
risk but are not appropriate for inclusion in Categories | through Ili. Such
findings can be based on any level of information available to the Team
Leader, including direct observations by the team members. 'Findings in
this category are generally expected to lend themselves to relatively simple,
straightforward resolution without further evaluation or analysis. These
findings, although not part of the DOE-wide prioritization effort, will be
passed along to the Operations Offices and appropriate progrém office for
actuon

dmgs wnthrn
'___nng‘:the relative
; ries' Within a section
or within categories between sectrons is neitrrerﬂilaprlj rra“te nor valid. The
categorization and listing of findings in or wificahce within this report
constitute only the first step in a multistep, itéfativ fm”ocess to prioritize DOE's
problems. h

Based on the professional judgment of the Team Leader
categories are arranged in order of relative significancey, Co

The next phase of the ANL Surugy ‘r;n’pling and Analysis (S&A). The Oak
Ridge National Laboratory (ORNL)“" S&Ateam for ANL, will collect. samples over
a 2-week period begmmng in late Octmber 1987. An S&A Plan is being prepared by
DOE and the ORNL im: ace ‘rdancev;';wlth the protocols in the DOE Environmental
Survey Manual. Théﬁigﬁﬁ Plartis. él5|gned to fill existing data gaps or weaknesses.
Results generatedwﬁ S&A effort will be used to assist the Survey team in further

magmtud%, and timeliness of near-term responses will require careful planning to
ensure appropriate and effective application. The information in this Preliminary
Report will assist the Chicago Operations Office in planning these near-term
responses.



The Chicago Operations Office submitted a draft action plan in September 1987 in
response to the preliminary findings presented at the conclusion of the on-site
Survey activities and summarized in the ANL Survey Status Report dated July 27,
1987. The draft action plan for the ANL 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.

As required in the December 2, 1987, memorandum from the Assistantﬁgcretary for
Environment, Safety and Health to the Operataons Office Managerséititl

d Follow-

up of Envnronmental Survey Findings, the Chicago Operatton : fﬁce wi'll'prepare
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2.0 GENERAL SITE INFORMATION

Much of the information contained in this section is summarized from the Site
Development Plan (ANL, 1986) and the ANL Environmental Assessment (DOE, 1982).

21 Site Setting
ANL occuples a 1,700-acre tract in Du Page County, lllinois, about 22 mlles southwest

of downtown Chicago (Figure2-1). The laboratory and support facnhtues located in
six distinct areas (200 Area, 300 Area, ZGS Complex, 600 Area, 800 Area and East

- Area), encompass about 200 acres, with the remaining 1,500 acves bemg devoted to

preserve, and demonstration forest From 1947 to" ‘9,73 t‘ € nature preserve land

_tlo‘n 2, ANLwasIocated

ANL and the Waterfall Glen Nat‘uf"e Preser\)e Tt in the Des Plaines River Valley. A
number of industrial parks are Ioéated ‘worth and northwest of ANL and many
commercial and low- denﬁlty resudenttaf structures are found within a few miles
surrounding ANL. The terram of the site is gently rolling, partially wooded, former
prairie and farmland An exc’e,p“tfon is the southern bhorder of the site, whlch
contains ravines. that sfope 3t 15- to 60- -degree angles to the Des Plaines River
floodplain,.. E‘levaﬂons a‘e the site average 772 feet above sea level. With the
exceptnon ofth"'wa»mes elevation changes at the site are no more than 25 feet over
a hczrtxontal dl‘s‘eance of 492 feet.

A num'bé:n,’,of small ponds and streams are situated throughout the ANL grounds.
Sawmill Creek, the principal surface-water eature, flows through the site in a
southerly direction and enters the Des Plaines River about 1.3 miles southeast of the
center of the site (Figure 2-3). Its average annual flow is about 0.3 cubic meter per
second (m3/sec) with extremes of 0.10 m3/sec and 27.9 m3/sec. Most of the ANL
property drains to Sawmill Creek and one of its tributaries, Freund Brook. However,
the extreme southern portion of the site drains directly into the Des Plaines River.
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The Des Plaines River courses southwest until it joins the Kankakee River about 30

miles southwest of ANL to form the lllinois River (Figure 2-1); flow ranges from 12 to
340 m3/sec.

The Palos Park Forest Preserve (Figure 2-3) lies in the Calumet Sag Channel and Des
Plaines River valleys and Is bordered on the north and northwest by the Des Plaines
River and the Chicago Sanitary and Ship Canal and to the south by the Calumet Sag
Channel. The terrain is wooded and slopes from 725 feet above sea Ieve‘ to 625 feet
ahove sea Ievel at the Canal, Sur.ace wa‘ter at Palos Park consnsts of swarhps ponds,

,,,,,

the Calumet Sag Channel

Du Page County had a population of 658,858 as reco«déﬁ{ by t e 1980 census; in
1985 its populatton was estimated at 737,100. The; two' n,eafreﬁt towns to the ANL

_A._,

distribution based on the 1980 census, sy
1987). Approximately 4,450 peome ' q at‘ 'ANL as of July 1985. Regular
empioyees numbered about 3 930, whvle‘an' additional 920 individuals may be
present on ashort-term or special- term bas{s An average of 130 people reside on a
temporary basis at the Iodgmg facul|t|e§ {n the 600 Area of the ANLsite.

o 0
' ~_‘»

The regional r||ma”m‘ of the ANL érea is characterized as continental with relatively
cold winters anq! hot. summer\s The area is subject to frequently changing weather
as storm sy&pérﬁ;ﬁ move. from the Great Plains toward the east. The weather is
slughtly mod“iﬁad‘ Wiigke Michigan, which is about 22 miles east-northeast of ANL.

......

The ayehage danly air temperature was 8.9°C at ANL for the period 1950 to 1964 and
10.3°C at Mldway Airport, 12 miles east-northeast of ANL, for the period 1941 to
1970. Monthly mean temperatures at ANL for the period 1950 to 1964 were lowest
in January, -4.3°C, and highest in July, 23.2°C. The average wind speed at ANL at a
height of 45 meters is 5.5 meters per second (m/sec); calm periods prevail 2.0
percent of the time. At a height of 5.8 meters, wind speed averages 3.4 m/sec with
calm periods occurring 3.1 percent of the time. Data from Midway Airport indicate
that the predominant wind direction is from the south, accounting for 17 percent of
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the observations. Winds come from the south through west sectors nearly 50
percent of the time. ’

Average annual precipitation is 31,5 inches at ANL and 34.4 inches at Midway
Airport. Most of the precipitation falls in spring and summer and is associated with
thunderstorms, of which 40 occur annually. Annual average accumulation of snow
and sleet is 32.2 inches. Snowstorms resulting in accumulations greater than 6
inches occur only once or twice annually. The theoretical probability Qf a tornado
strike at ANL is once every 1,171 years. However, ANL was struck by tdmadoes in
1976 and 1978. o

ANL lies within the Prairie Peninsula Section of the Oak HMP@’W Farest Regton,
which is characterized by a mosaic of oak forest, oqlf wqpemr’tgs, and tall-grass
prairie. Most of the fields at ANL are in varlou,$ staéaﬁﬁdﬁ old field succession,
dominated by bluegrass and various forbs mclucﬁrf ,yarr&»w, Queen Anne's lace,
goldenrod, asters, and bindweed. Crown ve@{m’lhiam{,’f}'a‘»ﬁn planted in some areas,
especially in the developed tracts, to he]% on%m' satf erosion. The deciduous
forests on the remainder of the site are &&mméwd bb various oak species, including
bur, white, red, and black oak. Son’\q?f"“ : m bgrly:rheral areas of the site are planted

with jack, white, and red pine. i, Lt

The ANL site is an effncttve refuge for fnany animal species due to the diversity of
vegetational commum‘tles émd the large degree of protection from human
intrusion. Species bresent are"those characteristically found in open fields, forests,
and forest- edqe comm'umtles and include eastern cottontail; opossum; raccoon;
striped skunk ”-éodchuck a variety of other rodents, snakes, turtles, and frogs;

and numeroq "“twuntran and urban bird species. The site is inhabited by a herd of

‘. R

Aquatac habntats at ANL include streams and man-made impoundments and
dramage “ditches. The ditches and smaller ponds are dominated by cattail and
rushes. Fishes, mainly sunfishes and minnows, and some waterfowl species, are
found in the larger ponds. Freund Brook supports crayfish and several types of
insect larvae, including Diptera, caddisfly, and midges; however, fish are rare. The
biota of Sawmill Creek reflect its high silt and organic load. Dense filamentous
green algae grow attached to the rocky substrate. The macroinvertebrate and fish
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communities are not diverse and consist of blackfly and midge larvae, isopods,
flatworms, segmented worms, criek chuh and other minnows, sunfishes, and
catfishes.

No threatened or endangered species have been reported on the ANL site.
However, the federally-designated endangered Indiana bat, bald eagle, peregrine
falcon, and Kirtland's warbler have been reported in the vicinity. The Natural Land
Institute has published an endangered/threatened species list for IIJmO|s which
contains 12 animal and 26 plant species distributed in the three count;es (Du Page,
Cook, and Will) surrounding ANL. "

Cultural resources have been surveyed on a portion of the ANtu property As of
summer 1981, 18 prehistoric and three historic sites had; héen |dent|f|ed Five of the
18 prehistoric sites were lithic tool-making and remanufact'unng areas during the

late Middle Archalc and early Late Archaic perlo‘df (4, OQG years before present).

2.2

ANL began operations during the Eerld”War [l effort to develop an atomic bomb.
The laboratory, code- -naniad the Metal'lbrgncal Laboratory, was housed in university
and temporary bun!dmgs ot nem'*t'he University of Chicago campus. Under Enrico
Fermi's Ieadershlp“’t e |aborate, y‘ personnel developed nuclear reactor theory and,
in December 1942, em'”orméd the first experimental demonstration of a controlled
nuclear re "'ﬁ1or“|""‘ Theﬁeactor used was known as CP-1 (Chicago Pile-1). The
|aboratory ke development of the basic chemistry and nuclear physics of
ium, and other transuranic elements created in CP-1.

As the research activity outgrew available space and as the need increased for
remotenéss for .ecrecy and safety, the Manhattan District of the U.S. Army Corps of
Engineers leased 1,025 acres of land in Argonne Forest, part of the Palos Park Forest
Preserve, 20 miles southwest of Chicago and 3 miles east of the present ANL site
(Figure 2-3), for continuing research. Only about 20 acres of land were actually
used; Site A was a 19-acre parcel where reactors and associated buildings,
laboratories, and living quarters were located, while Plot M was a 1-acre radioactive

2-8
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waste burial site about 2,000 feet north of Site A. During March 1943, the CP-1
reactor was moved from the University of Chicago and rebuilt at Site A as CP-2. In
1944, a second reactor, CP-3, was built and operated at Site A. |

After World War I, a Federal decision was made to continue nuclear research,
development, and production activities. As a result, the Argonne Division of the
l\/‘etallurgical Laboratory became Argonne National Laboratory on July 1, 1946.

1947, at the time the Atomic Energy Comm|55|on (AEC) assumed control of ANL, the

actor development. The
¥ rograms in nuclear and reactor
s.hemhstry, and biology of radiation
effects. Applied programs in st f reactor development included chemical
engineering, metallurgy, react englneering, applied mathematics, and
instrumentation. As a «result ANL déveloped many successful reactor designs,
several of the reactors; Wnclie ing CP—S and the Expenmental Boiling Water Reactor
(EBWR), are still located g_tthecufrentsute

laboratory rapidly developed strong badie,
physics, nuclear and radioactive-¢

During the,
metal- cool

#5085 and '1"5, research emphasis included development of the liquid-
faﬁ;'-;breedér reactor (LMFBR) In addition, research efforts

blology .‘and biochemistry. In the 1970s, research extended into fossil and
alternatlv‘e energy sources and systems, systems analysis, economics, management,
and environmental analysis and research.

Presently, ANL is operated by the University of Chicago under contract to DOE. Its
mission is to conduct basic research in the physical and life sciences, and technology-



directed work to further the development of advanced nuclear, fossil, conservation,
~ and renewable energy technologies. ANL's base program has five major elements:

®  Conduct research and development for desi{;n of all types of advanced
nuclear energy plants, assuming a Ieadershnp role among the natlonal
laboratories;

®  Conduct basic research in the physical and life sciences that sgpports the
national trust missions of DOE and that provides the scnent ﬂc base for
development of advanced energy technologies, This |qcludes¢ésearch in
atomic physncs, materlals science; chemlstry, i

products and wastes

. Perform technology directed wo . areas of fusion, fossil,

ost facilities are clustered within six distinct areas (Figure 2-2). The 200 or

permanent buildings and 1 semipermanent building. Many of these are research-

oriented light laboratory and office buildings. Most buildings in the 300 Area,
located south of the 200 Area, were constructed in the early 1950s to house nuclear
reactors and special-purpose nuclear laboratories. They are permanent and have
major, specialized heavy laboratories. The ZGS Complex, which operated from 1964
to 1979, is located just to the east of the 300 Area. It comprises 29 distinct facilities

2-10
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that supported the ZGS accelerator. Some of the ZGS facilities are now used for the -
Intense Pulsed Neutron Source (IPNS).

The 600 Area, north of the ZGS Complex, contains lodging and recreational facilities

for students and visiting research associates. A group of temporary buildings used

for equipment and suppuy storage, shops, and vehicle and grounds maintenance is
located in the 800 Area. These buildings were constructed during initial site
development and are still being used due to lack of funding to construct, permanent
facilities. A 25-acre plot in the southwestern portion of the 800 Area is used for
landfill disposal of site-generated solid waste. The East Area also eomams many
temporary buildings constructed during |n|t|al site developme,nt Most have been

Several of the demolished facilities were used for re
and had varyung degrees of radioactive contaminatlon

ower; several ecology plots, which
alitesearch; and Argonne Park, which

e%; ‘were asked to present their concerns about existing and

,,,, : rﬂmmental concerns associated with ANL operations. They raised no
lssue‘s of=_,'. ubstantlve concern but did express an interest in the Environmental
Surveyv.g-qgcess and their role in the review of documents produced during the
Survey. ¥
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3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environmental
oroblems in the air, soil, surface water, and groundwater media. They include a
summary of the available background environmental information related to each
medium, a description of the sources of pollution and their control techniques, a
review of the environmental monitoring program specific to each medium, and a
categorization and explanation of the environmental problems found by the Survey
team related to each medium. ;

3.1 Air

3.1.1 Background Environmental Information

are insignificant. In dddltldﬂ, ANL 18 a source of radloactuve and other hazardous air

emissions regulated by IEPA and Reguon V of the U.S. Environmental Protection
Agency (EPA) Becau ANL is a DOE facnllty with radioactive air emissions, the

Figure 3-'1‘4"'presents the monthly and annual average wind rose data for a 15-year
period (1950 through 1964) measured at the 19-foot level at the on-site
meteorological station. This is the most recent period for which data are readily
available. - On an annual average, the prevailing directions are from the south-
southwest through west, with a primary peak from the south-southwest. However,
winds from the west-northwest through east-northeast occur with about the same
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TABLE 3-1
AMBIENT AIR QUALITY STANDARDS, STATE OF ILLINOIS

Source: 40CFR52.1883 .
State of Illinois Air Pollution Conf#i;;

a  Micrograms per cubic meter

3-2

Standard
Air Contaminant Units Averaging
‘ , Period
Primary Secondary ‘
M
Sulfur Dioxide 80 - ug/m3? Annual
360 -- Hg/ms3 24 hours
-- 1300 ng/m3 13 hours
Total Suspended 75 60 ug/m3  f-.iAnnual
Particulates 260 150 ug/m3 T-24.hours
Carbon 10 60 Coug/mde 8 rours
Monoxide 40 150 ug;/m‘?i,w.--'_'f ....... 1 hour
Nitrogen Dioxide 100 Same as Primary .-'.77,}49./m3 “TAnnual
Ozone 244 Same as Primary _ lu*g/m? - 1 hour
Lead 1.5 Not Established"’ . hgm3 3 months



o A = % of Calms (0-3 mph)
B = 4-12 mph
C = 4-24 mph
D =>4 mph

. TEEL
TR 2N
SR N <
- it STy P
iz =T

16 Year ‘
Nots! C and D lines are nearly coincidant,

Source: Golchert ot al., 1978

MONTHLY AND ANNUAL AVERAGE WIND ROSES FIGURE 3-1
BASED ON HOURLY OBSERVATIONS
JANUARY 1950 — DECEMBER 1964, 19-FOOT LEVEL
ARGONNE NATIONAL LABORATORY
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frequency, with a secondary peak from the north-northeast. The mean and median
wind speeds for the 15-year period are 7.6 and 7.0 miles per hour (mph),
respectively.

The monthly average wind roses obtained from the 15-year data base show more
dramatic variations. During the cooler months of the year (January, February,
November, and December), the winds are predominantly from the west (south-
southwest through north-northwest). In the warmer months (May, June July, and
August), the winds develop pronounced north-northeast and sou‘th southwest
components, The frequency of north-northeast winds notlceably deureases during
the transition months (April, September, and October), but. the south southwest
component remains prominent in the wind rose data. Since ANL 1s1<bcated about 22
miles from Lake Michigan, itislikely that lake breeze urqulatlons rnfluence the ANL
meteorology during the warmer months. Land breezen t:trculatmns may also
develop, but these are generally weaker than themke br‘eeze nd are less likely to
penetrate as farinland as ANL.

3.1.1.1 Nonradioactive Air Contamir@nts

Du Page County, AQCR 67, is des‘ignated d atfdinment area forsulfur dioxide (SO2),
nitrogen dioxide (NQ3), carbon monoxldéu(co and lead. The township of Addison,
approximately 14 miles north of ANL (ffl"gure 2-1), is designated as a nonattainment
area of the primary arjd sec‘.ﬂmdary ‘itandard for total suspended particulates (TSP),
while all other towns‘mpswnthm Pu Page County are designated to be in attainment
of the TSP standar‘d}‘ "T‘he}ént:re county does not meet the primary standard for
ozone (03‘”;.;""

The. hﬁcartmn o} _l‘he TSP nonattainment area is not considered to be a concern to
ANL because ofthe distance of the township of Addison from the facility. However,
the ncnattamment status of Du Page County with respect to the primary NAAQS for
O3 requires special attention to the emissions of volatile organic compounds (VOCs)
frorn ANL. The formation of ozone in the lower atmosphere occurs through a
complex air chemistry that involves photochemical reactions with atmospheric
hydrocarbons. Thus, the emissions of photochemically reactive hydrocarbons are
considered precursors to the ambient levels of ozone in the atmosphere, and

3-4




implementation plans for the attainment and maintenance of the ozone standard
Involve the control of VOC emissions.

The emission of chlorofluorocarbon (CFC) compounds presents a different problem
to ANL, since CFCs have been implicated in aerochemical reactions for stratospheric
ozone depletion. CFC compounds are considered to have negligible photochemical
reactivity, and, at the discretion of individual state regulatory agencies, can be
exempt from VOC control requirements in implementation plans (42 Federal
Register 35314) The very low reactlwty of CFCs gwes these compo*unds a Iong

-
-,‘l
.

stratosphere where they deplete ozone in the protective |ayar Thls i ap global
problem, since the total CFC burden in the stratosphere reraﬁes tc:» th,q‘worldwsde

emissions of these substances. Recognition of this prob"rqm has ?ed to CFCs being
banned as aerosol propellants under the TOXIC Substamﬁas Comrot Act (TSCA), but

jH'é dione layer have refocused
f " a‘m‘losphernc emissions of these
compounds. I
There is also a growing national cdntern relatsve to the anthropogenic emissions of
toxic air pollutants (TAP) At present NAAQS have not been established for TAPs,
but many state reguiatory agenmés have developed, or are in the process of

developing, regulatiOns and gund alines governing these pollutants. EPA has

published the |ntentw ;SSue NESHAP regulations on 21 hazardous air pollutants (40
CFR 61, Subpart “A), amd«US‘ts approximately 300 toxic chemicals for the emissions
inventory g gufgqp 5f Section 313 of the Superfund Amendments and
Reautherlqatl‘ i Act “of 1986 (SARA, Title 1ll). Table 3-2 lists some of the more
frequeni‘:ly ‘encountered tOXlC substances that are being considered for regulation at
mdustnal facullties

ANL is a source of SO3, NOy, CO, O3, and TSP, as well as various VOCs used in various
locations throughout the laboratory; lead emissions are insignificant.
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TABLE 3-2
COMMON INDUSTRIAL TOXIC AIR POLLUTANTS
Acetaldehyde Ethylene
Acetonltrile Ithylene dibromide

Acrylonitrile

Ethylene dichloride

Ammonia

Ethylene oxide

Arsenicand compounds

Fluorine

Benzene

Formaldehyde Y

Benzo (a) pyrene

Hydrogen cyanide ...

Beryllium and compounds

Maleic anhydride.” S

Bromine Methyl chloride L
Butadiene Methyl methacrylate .-

Cadmium and compounds:

Carbon disulfide

ViethyKne chignide -

Carbon tetrachloride

Chlorine

Chlorobenzene g

Chloroform

Chromium (V1) compounds |

TToluene diisocyanate

Vinyl chloride

i
Cyanide and compgunds
WELL A'*!L

RS

it gl

Dioxin

Xylene
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3.1.1.2 Radloactive Alr Contaminants

Northern lllinols contains a large number of commercially-owned and government-
owned nuclear facilities. As a result, extensive radiological environmental
monitoring has been conducted in assoclation with these facilities. The monitoring
program at ANL includes off-site sampling and monitoring locations selected to
provide a measure of background radioactivity levels for comparison with site
perimeter results.  Section 3.1.3.2 contains additional information on the
radioactive air emission monitoring program at ANL. '

-
lllll

general indicators of radioactivity. In 1986, the ANL' mEaswements off-site

ey
Ve

averaged 1.8 and 25 femtocurie (fCi)/cubic meter fm gros“.s alpha and beta,
respectively (Golchert and Duffy, 1987). The avorage gross Wata levels were
adiusted by exclusion of the results for May and J‘L‘Me whem Ievels increased sharply
as a result of the Chernobyl accident. The grq?&y ﬁ{l ‘
for the past four years. The gross betw'resu[ﬁ d‘i‘e‘“ébnsnstent with the results
reported for the Dresden Nuclear sta@'qn #c;tr 933 which averaged 23 fCi/cubic
meter (Teledyne, 1984) and resultsggpg' =
10 fCi/cubic meter (EPA, 1987). ¢,

PN AN
i ‘" M,
N

Analyses for specific alpha beta, anla‘:"g’;amma emitters in air were also conducted as
part of the ANL and EPA prmgramsf The parameters measured in these studies are
naturally occurrmg Or resu1t from fallout of nuclear weapons testing. Others,
including some of thaSe em|tted at ANL, are not measured since they are not
expected {2 evcur bemause of short half lives or, if they do occur, would be below
detection’ hn«utﬂ ]’hq results of the two programs are in reasonable agreement and

are sqmmgnzetd n Table 3-3.

., 4‘ o iy
o [

3.1 2 General Description of Pollution Sources and Controls

The discussion of air emissions, controls, and problems at ANL is presented in terms
of nonradioactive and radioactive materials. The nonradioactive air emissions
include a wide range of substances generated by the burning of fuels and diverse
research and development activities conducted at the facility. Radioactive air
emissions, inc'uding thoron (radon-220), tritium, carbon-11, argon-41, krypton-85,
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TABLE 3-3
BACKGROUND AMBIENT AIR CONCENTRATIONS OF RADIOACTIVE AIR EMISSIONS

Medla Radionuclide Tgpe?ac;f Avégléea Avgra%eb Units
Particulates |Be-7 Gamma 93 NA fCi/m3
Pb-210 Beta 33 NA fCl/m3
U-234 Alpha 9 19 | aCi/m3
U-235 Alpha ND 1 gl aci/m3
u-238 Alpha 7 1900 agiim3
Pu-238 Alpha NA 0.4, ], aClim3
Pu-239 Alpha 0.5 ‘ﬁ;‘,;;..,'o.i o | aCl/im3
Source: Golchert and Duffy, 1987; EPA, 1987 “'5},’% ‘”1',”"4 v
20ff-site average for 1986 'm"h“ﬂfu i %,‘ e

bChicago results for January to June 1986 It
NA means not avallable
ND means none detected

fCl = 1 femtocurie = 10-15Cl

iy, iy,

“4“'1'

aCl = 1 attocurle =

10-18 C|
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antimony-125, radioiodines (lodine-129 and 131), cesium-137, and plutonium-239,
are generated by the various operations and potentlally by the resuspension of
contaminated solls,

3.1.21 Nonradioactive Air Contaminant Sources

The sources and emissions of nonradioactive alr contaminants generated by ANL
are, for the purposes of the Survey, categorized into fuel burning and, laboratory
sources. Each Is discussed below. The contaminants generated by tHQSe sources
include, In part, the criteria pollutants with established amblen‘t air quality
standards, and those air contaminants regulated under enqher A New Source.
Performance Standard (NSPS) or NESHAP. The Survey also cohstdered twe emlssnons
of unregulated toxic air pollutants and other unrequlgtéd alr comammants which
might pose a future problem., W et

i
0 D A P

’:H Y % e '
LA !

vvvvv

following paragraphs. The Central BdHer ﬁmgse (Bmldmg 108) produces most of the
steam needed throughout ANL., "Th|s sl;aam is'dIsed primarily for space heating and
for emergency steam turbine genétatoré .Two oil-fired package boilers (Buildings
814 and 825) provide steam for spacé: Jheatmg in the 800 Area. In addition, small
gas-fired package bol‘rers arq used for space heating in the 600 Area lodging
facilities. S e

“uot
Al' .'1 o o .
\ 51”. ’i' .. '

The Centra onler H'ouse with its associated coal and ash/sorbent handling
facilities, is ﬂ‘w I.ax'gﬁst source of nonradioactive emissions at ANL. Five boilers are
housed m Bmldmg 108, four gas/oil-fired boilers (Unit Nos. 1-4) each rated at 85,000
pounds pEr hour' (Ib/hr) steam- -generation capacity, and one coal-fired boiler (Unit
No. S) rated at 170,000 Ib/hr steam-generation capacity.

The four smaller boilers operate on an interruptible natural gas supply, with No. 2
fuel oil fired in the boilers when natural gas is unavailable. Unit Nos. 1 through 4
are designated as peaking units during normal operation, and as standby units in
the event of an outage of the larger boiler. Two of the three stacks located on
Building 108 serve the smaller boilers, the flue gases from two boilers being ducted
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to one stack, The flue gases are emitted to the atmosphere without any add-on
control equipment, and, in view of thu boiler sizes and fuels fired, no flue gas
treatment Is required. However, these Loilers are subject to administrative controls
which require the burning of only distlllate fuel oils (No. 1 and No. 2) with a nominal
maximum 0.3 weight percent sulfur content.

The coal-flred bailer provides most of the steam requirements for the facility. Unit
No. 5 burns a high-sulfur (3 welght percent) Illinois coal, but it is also allowed to
blend up to 10 weight percent waste rubber with the coal. In addltut’&n there is a
temporary variance to the operating permit for the test burning of?da‘tdns of lime-
bound pellets of refuse-derived fuel (RDF). ANL is allowed unﬁer the \/amance to
blend RDF up to 30 percent by heating value of the coal fired, j‘n gheﬁbgller The flue
gases are first passed through a multistage cyclone se‘pam}ior to %move ﬂyash then
through a spray dryer (Niro Atomizer Spray Unit) Wm r‘ethve %Oz, and finally
through a baghouse to remove sorbent and resr&wal fly,&% Belore release to the

atmosphere from the third Building 108 stack@c Jmﬁ:ﬁ&?pt N&Y'S stack is continuously

KLY {lﬂ.
031l

Mr, e
BN ﬂ'

||fn a.’j e
Coal Is delivered to the site by try {q ’,1” :11&#) »are malintained In the coat yard
(located east of Building 145 in Eqﬂuréwg ha Ié’rger stockpile of high-sulfur coal and
a smaller stockpile of low-sulfur cc‘h‘:al,1 TW@Sw&pw sulfur coal must be burned when the
dry scrubber is not operag onal A froMpend loader is used for coal pile maintenance
and for blending the wpstéuwbbe‘rﬂ;&nd RDF with the coal. Atthe time of the Survey
team visit, a blem;tjui.of hlgh sqltur coal, 5 weight percent waste rubber, and 20
percent RDFvvma‘s? bei‘n.g'*fire’g in Unit No. 5.

A, gl
The coal f‘%‘wﬁiﬁwer i§ located below grade within a two-sided structure. This
tends~ b m&“@;g fdnéltlve coal dust emissions, and water is sprayed as a dust
suﬂpkess,a,nt if héavy coal dust loadings are observed. The coal is transferred from
the feéd hopper to the bunkers by an enclosed conveyor system. The conveyor
system and transfer points are ventilated by open windows., Windage losses are
minimized by enclosing the conveyor system, but any coal dust suspended during
the transfer operations can be released to the atmosphere through the open
windows. Magnetic separation is the only process performed in the coal feed
operations. An examination of materials rejected by magnetic separation indicates

that some waste rubber and RDF, as well as coal, contain ferromagnetic materials.
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The lime used in the dry SOz scrubber Is also delivered to the site by truck and stored

“Inthree silos. The silo exhaust vents are equipped with fabric filters to limit fugltive

dust emissions during the load-in operations.

Flyash, collected from the multistage cyclone separator, and bottom ash are stored
in a silo for subsequent removal by truck to the landfill. Fugitive dust from the silo
load-out operations is controlled by a water spray system. The spent sorbent and
some flyash are also stored in a silo for subsequent disposal at the ha‘ndﬁll The
handling of the spentsorbent is a dry operation, since the material’ wmm |f wetted
and would be difficult to handle. Trucks used to carry the spent; Sorbent ar‘e ‘vovered
with a tarpaulin, and the spent sorbent transfer chute is msér{’ﬁ'da ﬁhrough a hole in
the cover during silo load-out operations. The u‘;ﬁ;"’@f a cdwered truck Is an
acceptable fugitive dust emission control techmque to’ llmﬁ;ﬁosses‘durlng load-out
operations and during transport from the load- ouﬂ"ﬁr a tdthe andfill.

s W,
'%';li{,nn.xv J,W‘U, L
There are two oil-fired package boilers in m% 80’@2@ ea,“&he in Building 814 and the

other in Building 825. The Building 814;;90”% gupﬂhes steam for space heating to
Buildings 813 and 815, and the Buildiin ’ ,’?f&_ ,oulévl'servesthe space heating needs of
Buildings 809 and 810. Both bm{gr i‘ilstmate fuel oil (Grade No. 2) stored in
2,000-gallon underground tanks. ‘Yhe néﬂ‘replate rating of these boilersspecifies 18
gallon per minute fuel supply capacnty 'bIt is estimated that about 4,000 gallons per
month is burned in each bc}i{er durmg cold weather. Because of the small size of
these boilers and the"fuel used tht?re is no need for air emission controls,

.”,.l
‘

ANL has 29 *erﬁergenc\y geherator sets available for use in the event of a loss of
electrical pow,e:“ ?’%i,}h? site. Ten of these emergency generators are steam turbines
that, dperate‘aff the site steam distribution system. One generator is fired with
llqblﬂ pt‘apc ne Qas and the remaining 18 are diesel-fired. Table 3-4 lists the
!ocatlon lype, and ratings of these emergency generators, including three diesel
generators considered abandoned in place. These emergency generators are tested
periodically to ensure their operability in the event they must be brought into
service during a power outage. However, they are considered a very minor source
of air pollutants at ANL.




‘ TABLE 3-4
. EMERGENCY POWER GENERATORS AT ANL
Building No. - Type Rating (Kilowatts) Statusa
108 Steam Turbine 400
1200 Steam Turbine 175
200 Steam Turbine 400
201 Diesel 180
202 - Diesel 500 1
203 Steam Turbine 200
205 Diese!
211 Diesel
212 Steam Turbine
212 Steam Turbine
212 Steam Turbine
212 Diesel Shutdown
212 Diesel Shutdown
221 Diesel
222 Diesel
223 Diesel
301 Diesel
302 Diesel 100
306 50
60
100
300
60
60 Shutdown
60
Liquid propane gas 15
Diesel 200
v, 362 Steam Turbine 400
"368 Diesel 200
368 Diesel 200
375 Steam Turbine 250
395 Diesel 45

Source: List provided by site personnel
a Operational unless otherwise specified
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The Fossil Energy Utilization Laboratory (FEUL) in Building 145 s a
magnetohydrodynamic (MHD) research facility with an oil-fired and a coal-fired test
train. ‘The flue gases from these test trains are treated by a venturi scrubber for
removal of particulates and SO; before being emitted from a 135-foot stack. Since
the emission control equipment is common to both test trains, only one of the test
trains can be operated at a given time. There is an interlock to prevent startup of a
test train when the scrubber is not in operation, which will cause an automatic
shutdown of a test train if flow is lost to the scrubber Contmuous in- stack

per rmlllon (ppm) and 500 ppm, respectively, in the flue 'ase | emltted to the

atmosphere (Personal communication with FEUL personpel).

,_,'__‘,the coal supply keptin
e combustion chamber by

emitted by these sources.

However, in an attempt to define the types and amounts of chemicals that may
contribute to atmospheric releases at ANL, chemical purchases recorded in ANL's
central Automated Materials Payable System (AMPS) were reviewed by the Survey
team. Since AMPS cannot be readily used to trace the actual amounts of purchased
chemicals distributed to specific laboratories, release points for individual chemicals
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could not be identified. Nonetheless, most of the chemicals listed on Table 3-2, as
well as others, were identified on AMPS.  ANL purchases for 1986 included about 11

tons of CFCs, 4.8 tons of tetrachloroethylene, 1.8 tons of methyl chloride, 0.40 ton of .

carbon tetrachloride, and 0.05 ton of methylene chloride. Also, alcohols (methanal,
ethanol, propanols, and butanols) and acetone are extensively used as solvents and
cleaners at ANL, but there is no convenient means to obtain the total amounts of
these chemicals purchased. Even with a laboratory-wide inventory of annual
purchases of each chemical, the annual emissions of hydrocarbons cannot be
reliably estimated. This depends on individual practices within eacH \aboratory,
since most of these materlals will be in the form of liquid wastes. ForJexampm some

Survey team found that air emisgi
operations are performed (B-Wij
Wing, Building 212) or where p‘ |
experiments (Building 20.1‘), Othérwus‘éﬁi'fumes and vapors are usually exhausted to

et iontrols. The quantities of chemicals used in

components. Emissions from these booths are controiled by a venturi scrubber, a
demister, and high-efficiency particulate air (HEPA) filters in series. The demister
prevents water carryover from the scrubber wetting, which can cause failure of the
HEPA filter.
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" container in which the source is placed ;

Lithium-water experiments are performed in Building 311, Currently, these tests
are performed once per day and involve 11 grams of lithium dropped into water.
The lithium oxide aerosols formed in these tests are vented uncontrolled to the
atmosphere. There are plans to perform experiments with 20 grams of lithium in an
explosion booth behind Building 311, The aerosols will be emitted directly to the
atmosphere in these tests. Since total lithium usage is now about 10 pounds/year,
and might increase to about 22 pounds/year, the caustic aerosol emissions from
these experiments are not considered a concern.

3.1.2.2  Radioactive Air Contaminant Sources \

past actwmes

The primary method for control of aifhorne missfens from these sources is the
ior'sgurces are further confined within
hoods, glove boxes, or caves. The, canfir i devices are generally within buildings
whose air flow systems are desidﬁéﬁd,té“ﬁﬁass air from areas with low potential for
airborne contamination:toward tﬁ'é"';"&ources Finally, air discharged from the |
confining devices and- bm dlngs is'prassed through one or more HEPA filters and in
two instances charcoal fclters.‘; AR idealized schematic of these control systems is
shown in Flgure 3 2'._

Effluent nig gffpr samplmg is conducted at points within buildings where the
ANL. Heal{h P‘ﬁysucs staff believes the highest potential for significant airborne
releases ekists. This monitoring and sampling is conducted as shown on Table 3-5,

and th.g,r,}gsults are shown in Table 3-6 and discussed below.

The M1 and K1 caves in Building 200 were previously used in the proof of breeding
project. The project involved destructive testing of highly irradiated core material
from the Shippingport nuclear reactor. The core was comprised of uranium and
thorium oxides. Most of the highest levels of contamination have been removed
from the caves. Howev=r, the cells are not completely decontaminated and
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| TABLE 3-5
ANL BUILDING EFFLUENT MONITORING AND SAMPLING PROGRAM

Probable

Methods of Detection

C-1 1'.-"

Building Source Radionuclides
200 |M1Cave Rn-220 & Alpha scintillator, particulate &
Daughters, charcoal sampling device
MFPa
K1 Cave Rn-220 & Alpha scintillator, particulate &
Daughters, charcoal sampling device ¢
MFPa
A2 Cell Rn-220 & Alpha scintillator 0
Daughters R
A3 Cell Rn-220 & Alpha scintillator™
Daughters s ‘ .
202 Janus Ar-41
Reactor o ‘
212 | AGHCF [H-3, Pu, MFPa ‘bléta papticulates; alpha,
, 'gdmma gases
330 |CP-5Reactor |H-3 : "Building air samplers
350 |NBL Various . | Alphréégpérticulates
375 |IPNS odine sampler, beta particulate,

| beta gas

aMFP = Mixed Fission Rroducts
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continue to release radon-220 and its daughters and lodine-129 to the atmosphere
(Table 3-6).

Thorlum-228 is stored and used in the A2 and A3 cells of Building 200 to produce a
medical product containing lead-212 and bismuth-212. Large quantities of radon-
220, an intermediatr. gaseous decay product, are released from the storage and
processing. Tritium is used in experiments in the A4 cell, and small quantities are
released as a result.

.“
‘ .

The releases from Buildings 200 and 205 for 1986 resulted from, smalf spalls and
accidents in individual laboratories. T

o
A
.

The Janus reactor is a small water-cooled medical resear;h reactor m ‘Building 202.
The maximum power level of the reactor is 189 kllowafts, it 15, mtended to produce
neutrons for biological research, and its prlmary efﬂuent is argonam

The Alpha -Gamma Hot Cell Facility (AGHCP) ed, in Bm!ding 212, does

o
.....

destructive testing on irradiated fuel frqm é.“arlety of nuclear reactors in the DOE
system. The AGHCF releases trmum plu 'nluml and some fission products to the

atmosphere.

The CP-5 reactor, located in Buuldmg 330 tfwa partially decommissioned heavy water
reactor. The fuel and hedvy water havﬂ been removed. A large number of highly
radioactive components and’ matef|a1s are stored in the reactor. Small amounts of
heavy water remam m the reacfor systems and result in a continuing release of
tritium from the facxhty

The New Bru W k,;Laboratory (NBL) is operated by DOE in Building 350. The
faCIILtS{ pmduces tadioactive standards for general sale. Gaseous effluent monitors
have shoWn no détectable releases from the facnlnty in 1986.

The |ntense Pulse Neutron Source (IPNS), located in Bunldmg 375, is a series of
machines which produce a large source of neutrons through proton bombardment
of a heavy metal target. The machine includes two pre-injector accelerators, a
linear accelerator (Linac), a rapid cycling synchrotro (RCS), and a neutron
generating target. A second targetis no longer in use. IPNS is the major source of
carbon-11 air emissions.
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313 Environmental Monitoring

3.1.3.1 Nonradioactive Amblent Air Monitorinq

ANL does not conduct, nor is it required to conduct, ambient air monitoring for
nonradioactive emissions.

3.1.32  Radioactive Ambient Air Monitoring 1;{5_*..'

site doses. Water vapor samples are collected on snlic_a,.ﬁgel a"“ "
and one off-site location in Woodridge, lllinois (Figurég:3:3,
are analyzed for tritium and the results for 1986-1§fe pré
average on-site concentrations, although low %ﬁ' ’httw.ﬁ?
This is due to releases from the pnncig,ml sdyrce t‘,{eludmg the CP-5 reactor
(Building 330) and Building 212 (Golch% a%@u?fyﬂ%?), as described in Section
3.1.2.2, i

beta, lead-210, beryllium, A/ and othemg{amma emitting radionuclides (Golchert and
Duffy, 1987). Eight of,the ‘sl‘”mp!er; are located on the perimeter of the site and are
intended to detect i‘Fbornéwrj ;I&‘actlve contaminants from site operations. The
five off-site momtoys aré Iocated between 5 and 16 miles from the site and are
intended tq.pavide law'g‘round data. The air monitoring sites are shown on
Figures 3- R

iy} L’luﬂ‘

Weekly partnculaﬁte samples are collected on large glass fiber filters at either 2.4 or
25 cubic meters/hour depending on the sampler used. The samplers are housed in
either a‘sthall shed at ground level or in the second story of various buildings. The
filters are changed weekly. Monthly samples for radiochemical analysis of such
parameters as plutonium, thorium, uranium, and strontium, are collected on
polystyrene filters by a second sampler located at two perimeter locations and one
off-site location in Downers Grove.
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TABLE 3-7

SUMMARY OF AIRBORNE CONTAMINANT ANALYSES, 1986

Annual Average of All Results

Analysis Perimeter Off-Site Unlits
Gross Alpha 2.1 1.8 fCi/m3
Gross Beta 40 37 fCl/m3
Be-7 95 93 fCkin3
Pb:210 29 | -'\‘me']rﬁa
$r-89 <0.4 J RS ..fcn/mS';';;
Sr-90 15 1d"f .iacim3
Th-228 .., aCl/m3
Th-230 “aCi/m3
Th-232 aCi/m3
U234 aCl/m3
u-235 aCl/m3
U-238 aCi/m3
Pu-239 & 240 aCi/m3
H-3 pCi/m3

R
Soutce: Golchertand ﬁ)uffy,1987 ’

aCl
fci
pCi

1 attocunié

|1 I 1

10t

1 femtocurle = 10-8 Ci
1 pilcocurr = ](I 12 CJ
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Results indicate that concentrations are higher along the perimeter of ANL than off-
site (Table 3-7). However, when standard devlations are cons|dered (not presented
In Table 3-7), the Increases are small. Elevated concentrations may be due to site
operations, as described In Section 3.1.2.2, such as plutonlum from the AGHCF and
thorium from the A2 and A3 cells in Bullding 200.

3.1.3.3 On-Site Meteorology

ANL operates an on-site meteorological station near Bullding 181 legure 2-2),
consisting of three towers to collect data at 1.5-meter, 6.0- meter,vand 44 5-meter
levels. The 1.5-meter mast is instrumented to measure w nd"g‘,Peed dry bulb
temperature, and dew-point temperature, The 6-meter mqs I’ mstrumented to
measure wind speed, dry bulb temperature, and tempw ture"'g’wdleni 6 meters-
1.5 meters). A mast is mounted atop a fire tower Jq::p, &‘ol’lect Wind speed and
direction at the 44,5-meter level. In addition, a p'id“m memf"kis Tigunted on a fourth

mast to measure solar and net radlation, and. %”mm % ge i¥ located near Bullding
187, 'Jhﬁl ﬂfl

i ‘I';Fﬁ?‘:.

The data from the on-site mete. )fp{g "” ) a%ap hnave not been reported in the
Annual Site Environmental Repagts s‘h@é’” 3@ ldnstead, ANL has used data collected
from the National Weather Servlcé (NVVmﬁstatlon at O'Hare Airport. ANL is about
18 miles south- southwesﬁ of the O'H}mre NWS station, but these NWS data are
probably not represenaativmpf the meteorology at ANL, since a lake breeze effect is
considerably more qm‘minant atg@‘Hare Airport than at ANL. At the same time, the
data currently acqmrqd By 't\he on-site meteorological station cannot be used

lllll

quality con’dﬂ%ﬂ! K
ey ‘L‘H],

Al Findingsand Observations

3.1.41 ""‘-EL"?’_C__a_t_egory I

None
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3.1.4.2 Category |l

None

3.1.43 Category!ll

Release of radloactivity from CP-5 Reactor and d M1/K1 caves and A2/A3 cells in
gullding 200. The Cp-5 reactor and the M1/K1 caves and the A2/A3 cells in
ullding 200 are unnecessatily releasing radioactivity to the atmogphere

Y i
-‘“'

.....

h
LN}
u,

decontamination, these facilities will continue to mléqge rad?dactlvlty to the
atmosphere, The releases could, in fact, lncr%}e dué to the deterioration of
the facilities. The CP-5 reactor re|eased 4@"%() Wftfltmm to the environment
in 1986. The M1/K1 caves released apputi. jo L(‘»uhes of radon-220 and its
daughter productsin 1986. |nha|at{1‘9,n‘° ‘»Fﬁdoﬁmzzo and itsdaugnters released
from the M1/K1 caves resul‘m.n dgpse“@quwamnt of approximately 28
mrem/year to the bone 81 thzé maxm‘rally exposed off-site individual,
Additional information on the, calculatIOﬂ of thisdose is contained in Finding 7

of Section 3.1.4.4. The mentmnqd facmties are no |onger in use and are

awaiting decontammaﬂoﬂ
o
i A,i,u:? ‘.“"

The A2/A3 ce\ﬂs in Bu||d1rg 200 are used for production of @ medical product.
One- haff cut’le of ’:hqmum -228 is stored in a capped jar in the A2 cell. Aliquots
are refﬁ@vm,j am the jar and transferred to the A3 cell, where the material is-

qisPensed; mto small containers for shipment off-site, Thorium-228 decays to
“-ﬁ',}radlum 224'which decays t0 radon-220. The process results in the release of

abbut 2,700 curies per year of radon-220 and its daughters to the atmosphere
(based on 1987 stack monitoring results through May), Much of the released
radon-220 results from failure to cap the jar in the A3 cell after use and from
spllls of matcrial during the transfer process. The releases result In an
inhalation bone dose of about 12 mrem/year dose equijvalent to the maximally
exposed off-site individual. Finding 7 of Section 3.1.4.4 contains details on the
dose calcylation.
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3.1.4.4 Cateqory |V

Exceedances of 5O, emission limitation at Central Heating Plant. Sulfur
dioxide emissions from Unit No. 5 of the Central Boiler House regularly exceed
the emission permit limits.

There are ‘repeated violations of the allowable emission limit by Unit No. 5 of
the Central Boiler House (Building 108), as established by (EPA Permit

operating log and mtervlews W|th plant personnel n}adlézﬁte th T
excursions per month occur in the SOz emission rate m"dﬁm g
Illinois emission limitation of 1.8 pounds SO; per lrm jnon
(Ib/MMBtu) of heat input for 1 hour of operation."{h $€) .
the operating logs were in excess of 2. 0-1}!; un ,5,,'0§/MMBtu Emission
!” tegﬁbry are established in

limitations for specific air pollutants by;qﬂm W B
Implemefntatlon Plans as a means ta] ?tt A "ﬁffamtam primary (health-

quaHizy.standards Exceedances of an

c;val efficiency. If the sulfur content of the coal

be an uﬁémase
perce‘r%loq [»@mnwin rease in the SO> emission rate from the nominal control
"}e frequency of exceedances of SO2 emissions suggests that the

i
1

oﬂ rol pon%‘i of 1. 6 pounds SO2/MMBtu does not provnde enough margm to

the atomizers.

Fugitive emissions from material handling operations at the Central Boiler
House. Small and uncontrolled fugitive particulate emissions from material
handling operations at the Central Boiler House may result in particulate
emissions to the atmosphere.

(fJ
N)
(<}



- Similarly, the conveyor system and transfer porL‘) ,

Material handling operations at the Central Boiler House (Building 108)
include coal and lime delivery, coal pile maintenance, coal transfer operations,
ash transfer and dlsposal operations, and spent sorbent transfer and disposal
operations.

Coal pile load-in, maintenance, and load-out are performed by a front-end
loader without application of fugitive dust controls. In colder weather the
coal pile is treated with No 2 fuel oil to prevent freezmg, but nd’iether water

oil is now used to prevent coal pile freezrng

d‘gi i )

windows.

s" Ioaded carries noticeable amounts of dust However, this

‘d an effectrve means of control during the Ioad out

baghouse. The source of this jet could not be identified, but the Survey team
did identify to plant personnel the general location of this fugitive source
from accumulations on the side wall of the baghouse.



These emissions may exceed the recently promulgated NAAQS PM g standard
(respirable particles of 10 microns or less) which replaced the former TSP
standard. However, there are no PMg data available to determine whether or
not this is the case. |

'Inadequate operation of pollution control equipment. Operation of critical

nonradioactive air emission control devices is not assured at Buildings 206, 308,
and 363, and may result in unnecessary air emissions of alkali oxides to the
atmosphere.

RED

Unnecessary air emissions of alkali oxides can ocgy te thé“"'outsnde

Grinding Shop in Building 363

to be emitted directly to the;gu

v
]

be—tween he s“cn‘flubber and HEPA filter to prevent fllter failure associated with

,,,,,,

"-'i_aq o carry-Bver from the scrubber. The water flow to the venturi scrubber

Ust be assured if the control equipment is to function properly. There is no
positive indication of water flow to the venturi scrubber in Building 206, and it
is unlikely that the existence of a flow can be heard above the noise of the
exhaust fan. Although the reaction booth in Building 308 is equipped with an
alarm activated by a loss-of-water flow to the venturi scrubber, the alarm
failed in two attempts after the water flow was intentionally shut off. (The
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alarm did activate while the Survey team was in the building, but this test by
plant personnel was not observed).

Copious quantitives of alkali oxides are formed during a reaction within the

Alkali Metal Reaction Booths, and failure of the venturi scrubber might cause

heavy loadings on the HEPA filter and lead to filter failure. Thus, alkali oxides

could be emitted to the outside atmosphere that would not be detected unless
' the operator went outside and observed the plume. One such event was

recounted at the Building 206 reaction booth before the damlster was
- installed between the scrubber and the filter. The filter ﬁeca‘.”‘m

failed, and when water flow was lost to the scrubb dium dag,tde was
emitted to the atmosphere.

(1

Hazardqu ,@@ﬂr“adioactive liquid wastes collected from throughout ANL are
'_,~_;js_"p"3-’5‘_c-gassled" 3t BCuilding 306. These wastes are separated into 55-gallon drums
fqgéé'ventulgl'disposal at a commercial hazardous waste facility. The separation
.‘i‘éfwlﬂi_quid waste is performed on an outdoor loading dock by open pouring

from the waste container to an appropriate 55-gallon drum. The liquids are
siphoned into the drum only if the waste container is too heavy for the
operator to lift. Open pouring may result in the emission of small quantities of
hazardous and toxic vapors and is not considered a good management
practice.

bou
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Inadequate testing and calibration of sampling and _monitoring devices.
Inadequate testing and calibration of gaseous radioactive effluent sampling
and monitoring devices can lead to errors in the determination of stack release
estimates.

Effluent monitoring and sampling results are used to estimate radioactivity
releases to the environment and radiation doses to the public and to ensure
compliance with release and dose limits. The devices used to measure stack
flow, sample or monitor flow, and radiation are generally nat tested or
calibrated on a routine basis.  Without this testing ar\d calfbi‘atnon the
precision and accuracy of these devices cannot be ensur R

Examples of inadequate testing and calibration otbs«erved y the Survey team
are as follows

Release rates are estnmated based on the rated capacity of the vent||at|on
system; o "-‘zgii'

s rerh ved from the fan loft during the on-site portion of the Survey; and

i, The IPNS (Building 375) effluent sampler/monitor rotometer had not
“"been tested or calibrated since installation.

Inadequate HEPA filter testing procedures. Inadequate HEPA filter testing
procedures may result in release of radioactive materials to the atmosphere.
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There are hundreds of HEPA filters on the ANL site. Every active hood, cell, or
cave includes at least one HEPA filter on the air exhaust system. These filters -
provide the primary control of airborne contaminants from the facility. Site
records show that 91 exhaust systems with a total of 151 HEPA filters are
tested on a regular basis. The remaining filters, most of which are actively
used, are not tested regularly. HEPA filter testing policy for ANL is stated in
Chaptér l1I-5 of the ANL Health and Safety Manual:

“As a minimum acceptable practice in-place efflcuency f&s‘cs shall be
conducted on initial installation, periodically at intervals: :.bt to exceed
~two years, and followmg f|Iter replacement on aHf“ al HEPA filtered

(a) one milligram or more of plutoniu
amounts of other radioactive an@i

Hivaland/or toxic materials in these forms
-present an equivalent health hazard
potenth“l‘fﬁ‘

This pollcy |s vJewed byi_‘,,‘ "gurvey as a‘dequate for the protection of off-site
individuals and .thé emn.ronment However the present lax implementation of
this pol ”"'y-{could {ead to sugmflcant releases of radioactive materual to the

that unseal’ed sources in Buildings 202, 301, 311, 314, 317B, and 330 could
represent an equivalent health hazard potential to those stated in the above
pohcy In addition, HEPA filter testing is not routinely performed in these
buildings.

The Survey team attempted to identify filters that filtered air from locations in

which stored materials could pose an equivalent health hazard. The filter lofts
were found to house filters which were not tested. However, the team could
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not in all instances determine which rooms or operations were being vented
through the specific HEPA filters that were observed. It is possible that some
HEPA filters in these buildings are not tested in accordance with the ANL
policy. No documentation or formal review of observations against this policy
was available to the team. Finally, no physical steps are taken to ensure that
systems without tested HEPA filters are not used for radioactive materials with
health hazard potential equivalent to the policy stated above.

Improper environmental dose assessment. Failure to properly és'Sess off-site
radiological doses could prevent the demonstration of compﬂance Wlth EPA
dose limits. J "

EPA regulations related to airborne emissions bf L4 _j‘oactwe material require
.the use of the AIRDOS-EPA computer code or an & rnatlve approved by the
EPA. The site does not use thls code and tH‘é*nmet odl's that are used are not

ity

bé epresentative of the meteorological
Fur‘ther only neutra|

‘ : tian does not accurately represent the spatial dlstrlbutton of
sour' s and receptors. For example, the nearest residence is 1,070 meters
“: “north'northeast of the largest on-site release point (Building 200). The
i ANL dose analysis uses 2,410 meters north for all sources at this location.

“““This results in a significant underestimate of doses at this location.

L The ANL analysis fails to consider all important pathways while no
analyses have been done to demonstrate that any pathway is
insignificant. Examples of important pathways which are not considered
by ANL include inhalation or ingestion doses from airborne releases of
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radon-220 and its daughters, ingestion doses from airborne releases of
tritium, and population ingestion doses from liquid releases.

o The use of environmental monitoring data in dose calculations is
inadequate for demonstrating compliance with EPA dose limits. The
total error associated with environmental analyses (sampling, sample
preparation, and counting errors) is higher than the concentrations of
radioactivity in the environment necessary to cause an ex;eedance of
DOE dose limits. Also, ANL excludes potential dose pathways because no
increase in concentrations in the environment can be dé‘teafed In these
instances, natural variability in environmental conqerrtratlons and total

analytical error also exceed the concentration nés "‘i};“m'gxceed EPA
dose limits. )

To demonstrate the magmtude of the err'ébm théf mé{hods can cause, a

POt

“ gr fram radon-220 daughter

'ase in‘enwronmental concentratlons of

‘n u

The calculatrcm was baséd on simple straight line atmospheric dispersion
(Turner, 1970) anl:l méteorologlcal data from the Dresden Nuclear Stat|on

DOE facilities.

The 40 CFR 61 guideline specifically states that the rule does not apply to
radon. However, in the rationale for the guideline, the following explanation
is offered: “...available information suggests that the DOE facilities that are
covered by this standard are likely only to have relatively small total quantities
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of materials containing radium-224 and radium-226, the sources of radon-220
and radon-222, respectively. The quantities of these materials will be much
smaller than uranium mill tailings piles, for example. In practice, EPA expects
DOE will seal up all significant sources of radon emissions to air or take other
appropriate control action as part of their (As Low As Reasonably Achievable)
~ ALARA Program” (EPA, ND).

Unrepresentative meteorology data. Meteorological data used in calculating
the ANL annual off-site dose estimates are not representatnve of écxndltlons at
ANL, i

O'Hare Alrport the Class | NVV‘ ,.stat?dm was located at Mrdway Airport. Studies
conducted by ANL shpwed that N&dway Airport data were not representative
of the site, A cursory rﬁvuew by the Survey of O'Hare Airport data and the 15-
year climatological sum'mgiy"of on-site data suggests that the same problem
exists wuth‘the isre d’ata

'data show a north-northeast component in the wmd rose, but this wmd
dlrec‘faon occurs with a frequency of only 2 to 4 percent. Thus, the
northeasterly winds associated with lake breeze effects are considerably more
dominant at O'Hare Airport. This suggests that the lake breeze front
(convergence zone) does not penetrate inland as far as ANL with the same
frequency as observed at O'Hare Airport. Indications are that about 30 to 40
percent of the time, the lake breeze penetrates to Midway Airport about 15
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kilometers from the lake. O'Hare Airport is about 20 kilometers from the lake
and may experience lake breezes with somewhat less tfrequency than Midway:.
However, it is clear from these field investigations that the lake breeze will not
penetrate inland to ANL with nearly the same frequency.

A consideration of the Lake Michigan shoreline orientation also suggests that
the wind directions measured at O'Hare during a lake breeze event will be
- different than those at ANL. Lake breeze fronts tend to propagate parallel to
the shoreline and the winds behind the front tend to be perpendlcular to the
shoreline. The winds at O'Hare will tend to be more eastéfly: than at ANL

.
‘‘‘‘‘

during a lake breeze event, since the front at ANL will be» lnfluenced by the
southern shoreline of the lake. This effect appearsto bé’mdrcated in the wind
roses published by ANL in the Annual Site Envnr?nmental ’Repor‘ts The lake
breeze winds tend to be northeast at O'Hare, wh'}' thi
north-northeast at ANL.

In summary, the OHare Alrport .aata i'likely to be any more

iyt

do, exhibit a greater frequency ‘qf northeasterly winds than at ANL In
addition, there dogs appear ‘cc; l.be some rotation of this dominant wind
direction between O'Halre and*ANL

Potentially ingfﬂectlve emergency _response. Emergency response to
hazardgu& alrbomq re|eases at ANL may be ineffective as a result of

?_I ‘sys’tem deficiencies.
u.r}“r;‘lt

"'z‘meteorologlc information available to the ANL emergency response center
comes from the ANL on-site meteorological station, Building 181. However,
the station is not continuously staffed, and information, such as source of wind
data, may not be readily available to the emergency response staff. Although
a meteorological tower is also located at the Fire House, the tower is only used
at night when qualified site meteorologists are not readily available.
Additionally, there are no quality assurance/quality controi procedures for
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10.

equipment maintenance and data validation, which makes data generated by
the meteorological stations questionable in validity.

ANL had initiated a review of the problems assoclated with the ¢ollection of
on-site meteorological data during the Survey team visit, Including upgrading
the data collection system and providing remote access to data at the
emergency response center.

r:‘w‘,\ ‘
Questionable validity of data from ambignt air monitoring netwdhk The ANL
ambient air monitoring network is providing data of questionabte&ahdlty and
defensnbmty because of unacceptable QA/QC and monltoriﬁg procedu}es

Ambient air data reported in the Annual Slteh.ﬁnviron:ﬂemal Reports are
considered questionable and may not provide an axtr,ur‘ate assessment of ANL's
environmental Impacts from atmospheric ef’t‘hssmns‘as a’result of problems
assoclated with station location, mdif] mm,nf;t ta
calibration, and sample collection, as @ﬁ;usﬂw l;eTo‘\'/v

g, ",

Two of the three monitoring a‘ﬁath “:m\h‘ﬁ:ted"durlng the Survey were found not
to meet accepted siting" :crltéﬁg “th:yf would accurately represent site
conditions. Station 10F was |ocqted1.about 15 feet from a dense stand of trees
and undergrowth «hich would!"'mfluence the air flows at the particulate
sampler Iocation,u Staﬁian DE{BG was located in the upper level of Building 6
with the samp‘er mtake§ pOSntuoned outside windows approximately 20 to 25
feet above the ground *The building is an obstruction to the air flow sampled
at thte fs’cemon ah& the height of the sampler intakes would prevent a
reprefiémaﬂ\zmﬂ)easure of any larget, resuspended particulates. Although the
Survey téam did not inspect any of the off-site ambient monitoring stations
because of time constraints, many of these stations are located in building

lofte and may suffer the same siting deficiencies as Station D5/D6.

Ve b

The Survey team observed the filter change-out procedures at three ambient
air monitoring stations (10F, 317/318, and D5/D6) and interviewed the
responsible site technician. The sampler intake head has a wire screen to
prevent wasps from entering the sampler train. At Station 10F the sampler
intake head was heavily coated with materials that must be cleared each time
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the site technician visits the statlon, The accumulation of these materials on
the screen constitutes an obstruction to the flow entering the sampler train, In
addition, the screens are cleared while the samplers are running, which would
cause some of this material to be drawn Into the sampler.

The monitoring stations are not calibrated regularly. In particular, the
Silverman sampler flow rates have not been callbrated since their installation
in the network. At Station 317/318, the Siiverman sampler was, Installed in
1982. In addition, the Silverman samplers are not equlpp d‘ with flow
controllers, and the flow rates are affected by the filter Ioadrng gnd possibly
the materials collected on the intake head screen. Thed.ﬁité:rs changed out
from the samplers were observed to be heavnly Ioaded Ngne of the samplers

,,,,

The site techniclan’s handling of the f:Itefganq(iwgordkeepmg procedures can
lead to a loss of collected data. Thewﬁl,term,a{e fdleded and placed In a paper
hand towel. The technician theﬁ‘rrecdzjd; the date, sample location, and
sampler flow rate on the papef’towq‘i W{th aballpoint pen. This procedure can
cause particulates on the fllter tol bé loosened, and lost in subsequent
handlitig, particularly with heavily iQaded filters. The technician also records
the sampler flow rafes after filter thange-out on another paper towel which is
left in the shelte'( T’here are, ‘no logbooks in the shelter nor recordkeeping
forms used by the the technlcran during rounds of the air monitoring stations,
The |nforma| pmeédur‘es observed by the Survey team are questionable and

are cqnpi'dered to. comprom|se the data collected by the network.

3-37



32 Sall

3.21 Background Environmental Information

The soll at ANL consists of 50 to 150 feet of glacial till, composed predominantly of
clay and silt with trace amounts of sand and gravel. The coefficlents of permeability
of these deposits generally range from 10-6 to 10-8 centimeter per second (cm/sec)
with a coefficlent of permeability as great as 10-4 cm/sec In the noncont{nuous sand
lenses. Typlcally, soils with coefficlents of permeability on this order, cif‘ magnitude
are considered to be practically impervious. These glacial deposits ar‘é uﬁderlaln by
dolomite bedrock with transmissivities estimated to range 'frbm 7,000 to 9,000
gallons per day/foot (Golchert and Duffy, 1987). g e,

Soil types consist predorminantly of Morley 5|It¥ IoaM‘* wlth .scattered Ashkum,
Sawmill, and Peotone silty clay loams, Markham ah(ﬂ,BeecHer sllt loams, and Urban
land, The Urban land consists of buildings af‘l(fg"i!lavm‘mg{\ts underlain by glacial till
deposits, Each of these soil types, excep% “t‘he""
corrosion risk to uncoated steel (Mapes,"ﬁ; ,79 )i The M'arkham silt loam is only found
in the landfill and 800 areas of tHé’ ‘MNM thuré 2-2). In addition, a soil report
prepared by C.P. Dillon and Assbg‘.tates for l)!\NL referred to the soils on the property
as being highly corrosive and promo’qrng é%éctrolysns (Dillon, 1985).

U n }lj‘.

The radiological characterrsﬂqs cri rhe soil at the ANL site are typical for United
States soils. Concentrations ofnaturally occurring radionuclides in the uranium and
thorium decay chalhs Were reported at between 1 and 2 picocuries per gram (pCi/g)
(Golchert qpéi E)yffy, 1‘387 These values are consistent with those reported
elsewhere { NQM, '%975). The soils at ANL have also received some radioactive
conx@mlnqmn ﬁesultlng from worldwide fallout as discussed in Section 3.1.1, while
the" laqqﬁmd radioactive soil contamination from ANL operations is discussed In
Sectlonshng 2and4.5.1,

The soils at the ANL site are generally not chemically contaminated except for those
areas where localized accidents, spills, releases, or disposal have occurred. These
chemically contaminated areas have been reviewed and are discussed in Sections
3.3.2,41.1,and 4.5.1.
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3.2.2 General Description of Pollution Sources and Controls

The major pathways for potential contamination of soll at ANL are routine and
accldental airborne releases, routine and accidental liquid releases, and activities
assoclated with waste disposal practices. To avold soll contamination, the site has
established controls on handling radioactive and hazardous materials. The controls
include packaging, handling, storage, and disposal requirements, alr filtration,
water treatment systems, and Incineration systems. ANL also contalns numerous
localized on-site areas of soll contamination by radionuclides and hazardous
materials, resulting from Intentional surface application, past spnlls, release of liquid
wastes, and waste disposal practices. Sail contamination from Pn:tbmtlonal surface
application is discussed in this section. All other sources and cqntmls for solls are
discussed in Sections 3.1.2,3.3.2,4.1.1,and 4.5.1, "

Intentional surface application of contaminants H‘aq,w occurred at ‘the ecology plots.
Nine ecology plots are located around the ANY ‘.ﬂg ,.,T‘Qase p!bts have been used for

a varlety of experimental studies, and sommplom,are st active, Acid rain studies

NNNNNN
BN

plant life and soil. Similar stud!ies Wezre cé}nducted inside tents where plants were
exposed to sulfur dioxide and oimne Sgﬂrme éCologuca| studies involved the use of
trace amounts of the radumsotopés trltlum and mercury-203. All of the mercury-
203, with a 47-day half-life, has decayeg} since its use in the early 1970s. The tritium
experiment involved t.he appucatlon of tritiated water to plants and soil in amounts
ranging from 1 to. AQ mllllcunes {Jordon and Kline, 1971; Kline et al., 1971). These
amounts were sma‘rl and mpf'e than half of the original radioactivity has decayed.
One of thé olqmq acplogy plots is located outside the present ANL boundary.
Althau»gh ornginaﬂy WIthln the ANL site, this parcel of land was decontaminated and
released to the county forest preserve in the early 1970s,

323 ""*"'Environmental Monitoring Program
This section discusses the environmental monitoring performed for soil and grass at
and around the ANL site, The radioactive content of soil and grass was measured at

the site boundary and off-site locations. The reason for the off-site sampling was
for comparison with site-boundary samples, and with results obtained by other
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organizations for samples collected at large distances from nuclear installations.
Such comparisons are useful in determinivng if the soil activity near ANL is normal.
For this purpose, the American Society. for Testing and Materials site selection
criteria, sample collection, and sample preparation techniques were used. Sites
were selected in several directions and at various distances from the laboratory.
Each site was selected on the basis that the soil appeared, or was known to have
been, undisturbed for a number of years. Attempts were made to select open, level,
grassy areas that were mowed at reasonable intervals. Public parks were selected
when available (Golchert and Duffy, 1987).

3231 Soil

mpled in 1986 are
A,]ocattons are shown
X 0000t by 1,000-foot-
‘ an‘rples are collected from

The results for the gamma-ray emitting radionuclidés
presented in Table 3-8. The site-boundary and off-site s
on Figures 3-5 and 3- 6 respectwely Sampllng sntésgﬂre

m;

Exceptsfo'r‘ the three samples collected June 24, 1986, from
'ges;and concentrations of plutonium and americiumin soil
petimeter and off-site locations. A sample collected from Grid
5..gave plutonium and americium concentrations that were twice

are given in Table
Grid Loecation 74, t
are samllarj_.at”'
Location 7 ,

~ the ambqent Ie\JeIs The results of the analyses of the three samples collected in

1986 vat Grld Locat|on 7] confirm the previous measurement. The highest
plutomum 239 concentration at Grid Location 7J, 80 x 10-9 microcurie per gram
(uCi/g), was collected in line with the southeastern corner of the 317 Area (Figure 3-

5). Thisradioactivity appears to be the result of previous operations in the 317 Are
(Golchert and Duffy, 1987).

The results of radionuclide concentrations measured in grass in 1986 are given in
Table 3-10, while Figures 3-5 and 3-6 show the site-boundary and off-site sampling
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TABLE 3-8

GAMMA-RAY EMITTING RADIONUCLIDES IN SOIL AT ANL, 1986
“(Concentrations in 10-6 uCi/g)

Date ‘

Collected Location , Potassium-40 | Cesium-137 | Radium-226 | Thorium-228 | Thorium-232

B Site Boundarya
- lune S 5D ‘ 16.68 £ 057 | 0.70 £ 0.03 1.06 £ 0.06 091 £003 0.71 £ 008
June§ 8N 1896 + 061 | 034 £0.02 1.23 £ 0.06 5 0.81.+ 0.08
) june s 12-0 ' 14.69 * 0.61 097 004 1.14 + 0.06 & 0.81 £0.09
- Junes 14L 15.79 £ 056 | 006 £ 0.03 | 1.14 £ 0.06 %'}, 083 £ 0.08
June s 12¢ 15.51 £ 055 | 084 £003 | 132+006 T.488 £ 009
June 24 7] 17.51 £ 0.59 | 0.96 * 0.04 6.83 +0.08
= June 24 7] 18.82 £ 0.61 2.15 £ 0.05 0.86 £ 0.08
June 24 7] ‘ 17.03 £057 | 0.76 £0.03 i i 0.03 083 £008
) October 27 | 10E 11811 £077 | 084 £0.04 108t 004 | 083 £009
October27 | 9N ‘ 16.62 £ 0.59 | 085 £ 044 %501+ 004 | 078 008
October 27 10N 14.75 £ 0.55 0.68 + 0.03 0.59 + 0.07
October 28 6J : 2237 £ 0.78 115 + 004 | 0.89-%£0.09
- October 28 141 17.58 £ 0.60 1.04 £ 0.04 0.90 + 0.09

120+007 | 094 +008 | 081 £005

Average

i Off-Site b
B June 3 West Chicago, IL A, 0.44 £ 0.03 147 £0.08 107 £ 004 102 £01
) June 3 Naperville, IL 13.!7,%.1 066 | 061 £004 149 £ 0.08 293 007 257 £ 015
June 3 Lemont, IL Sﬁ +058 (| 108004 151006 | 079 £+003 | 069 * 0.08

4551 +£056 | 081003 113 £ 0.06 095 + 0.03 093 £ 008

June s
) Junes 1531 £05S5 | 034+0.02 | 198+007 | 089 £0.03 | 083 *008
October 15 18524075 | 181£005 | 141£007 | 086 £004 | 0.79 £ 009
- October 15 16184072 | 032003 | 162007 | 106 £004 | 0.89 + 009
October 15 22.06 £ 065 | 098+ 004 | 146 £006 | 108 £004 | 088 £0.08
. Octobef 16 2021£077 | 065003 | 189007 | 106004 | 083 +009

Octaler 167, 1793+ 060 | 1184004 | 1.48 £006 | 093 £004 | 071 £008

- :| Average 17.06 £ 165 | 082 £0.29 154 £ 0.15 116 £ 0.40 104 £0.35

Source: Golchért‘and Dufty, 1987

a The site-boundary locations are given in terms of the grid coordinates in Figure 3-5.
b The off-site locations are shown on Figure 3-6.
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TABLE 3-10 .
RADIONUCLIDES IN GRASS AT ANL, 1986

Concentrations in 10-9 uCi/g
Date Location
Collected
. Cesium-137 Plutonium-239
Site Boundary®
June 5 50 ‘ 204 £ 19 <0.1
Junes 8N 291+ 21 0.1+0.1
June s 12-0 ‘ 373+24 <017t
June s 120 155 + 23 04£0.1°"
June 5 12C ‘ 219+ 20 o 1”+"0‘1 <
October 27 10E : 18+ 20 :
October 27 9N © 3621
October 27 10N
October 28 6)
October 28 14|
Average
Off-Siteb
June 3 Wect Chlcago IL
June3 Naperville, IL
June 3 Lemont, IL
June s Channahon IL
Junes L
October 15
October 15 Mﬁrrls IL ”J' 48 + 21 05%0.2
October 15 J*Dresden Statjam:'IL 11+12 0.5+0.1
October 1671 Western'§prifgs, L 2619 0.2+0.1
,;Brookfnem IL ‘ 86 * 28 09+0.2
119 £ 69 03+£0.2
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locations, respectively, The annual averages and concentration ranges were similar
at the site-boundary and offssite locations, as well as similar to previous years,
indicating no contribution from ANL operations (Golchert and Duffy, 1987).
Elevated cesium-137 concentrations in the June sampling were probably due to
Chernobyl fallout, which had been washed into the soil by the time of the fall
sampling (Golchert and Duffy, 1987). The concentration of cesium-137 added to the
soil by the Chernobyl accident was small compared to that already present from
previous atmospheric nuclear tests (Golchert and Duffy, 1987) and thetrefore could
not be detected as an increase in the analysis of the soil.

3.2.4 Findings and Observations

releases, spills, or disposal practices and are there}fore diw ged W|thm the context
of other flndlngs in Sectlons 3.3.4 (Surface Water)f”%}';b_‘, 2 ("jf,aste Management) and

32.41 Category!

None

3242  Categoryll

3.2.4, g%CategoryIv

None
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3.3 Surface Water

331  Background Environmental Information

The surface-water bodies on and in proximity to ANL are Sawmill Creek and the Des
Plaines River (Figures 2-1 and 2-3). Sawmill Creek flows through the eastern portion
of ANL. It originates north of the site, flows through the property in a southerly
direction, and discharges to the Des Plaines River at a point approximately 1.3 miles
southeast of the center of the site. The ANL property is drained pnmartly by Sawmill
'Creek and one of its tributaries, Freund Brook, although the extr‘emé southern
portion drains directly into the Des Plaines River. The DGS Plames Rivgr flows
southwest for approximately 30 miles from its com‘luence w%héawm&ll Creek until
it joins the Kankakee River to form the Illinois River: AH thrée of these streams
(Sawmill Creek, Des Plaines River, and lllinois aner) are mamtored by ANL as
discussed in Section 3.3.3, &

""""

Freund Pond and a pond near Bmldmg 205 all Iocated along Freund Brook and
A2R2 Pond (Figure 2-2). The latter pund 19 man rade and was formed in 1967 when
an excavation was dug for the. foundahOn 6f the proposed Argonne Advanced
Research Reactor (A2R2), The project was canceled and the 130-foot-diameter by
40-foot-deep hole subsequgntly fllled Wiith infiltrating groundwater.

Two former sites used byANL 51te A and Plot M, are located in the Palos Park Forest
Preserve, 3 mLIes east .of ANL Surface water there consists of swamps, ponds, and
mtermlttent Streams (Fqgure 3-7). An intermittent stream flows from the highest
point northuf Sﬁa #ypast Plot M and Red Gate Woods, and discharges, when there
is sufﬂtleﬂt water, into the Illinois and Michigan Canal. This stream is monitored by
ANL.gagimomtormg results are presented in Section 3.3.3.

Directly ‘G'bstream of ANL, Sawmill Creek had an average flow rate of 9.1 million
gallons per day (mgd) from January to October of 1986, prior to the closing of a
sewage treatment plant located a few miles north of ANL. After plant closure in
October 1986, the average flow rate of the creek was 4.5 mgd for the rest of the
year (Golchert and Duffy, 1987).
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There are three principal wastewater systerns' on the site: stormwater (which also
receives certain cooling water discharges), sanitary wastewater, and laboratory
wastewater. The stormwater collection system Is a combination of underground
pipes, unlined ditches, and natural streambeds that eventually drain into Sawmill
Creek or the Des Plaines River at various locations without treatment, Five of the
stormwater discharges contain cooling water and as such are National Pollutant
Discharge Elimination System (NPDES)-permitted outfalls (003 through 007) a
described in Section 3.3.3.3 and depicted in Figure 3-8. The sanitary and |aboratory
wastewater sewer sys‘cems lead to thelr respectlve treatment umts before
treatment plant (Facility 570) and the Iaboratory wastewater *creatment plant
(Facility 575). Their locations are depicted on Figure 3-8, Efflueﬁts ;from the sanitary
and laboratory wastewater treatment plants are combmed and dmcharged through
an outfall sewer, which is 0.83 mile long, to SawmlLl Creék‘(N‘PQES Outfall 001). The
wastewater sources, treatment plants, and dlscharg pomfs are described in more
detail in Sections 3.3.2 and 3.3.3. i

A variety of piping materials are used in":”‘lﬁ' ] aBoVe syétems Pipe in the storm sewer
system consists of vitrified tile and cmnd\r"‘ 'jmfled tile pipe has also been used in
the sanitary sewer and Iaboratdfy sewer s‘ystéms except in short stretches where
cast-iron and cement-asbestos p!pe have been used. Cast-iron pipe, cement-
asbestos pipe, and concrérte encasemenf of the vitrified tile pipe have been provided
where required by gc vernmg conditlons Sections of the sanitary and laboratory
sewer systems in th& 200 Aroa fraVe been relined to reduce infiltration.

‘v i

f
e
[

Other wat«er«*rewted ut1[mes include domestic water, laboratory water, and canal
water (cpolm‘ atéisupply) systems (Figure 3-8). Domestic water is pumped from
four, ‘on- slte wel‘ls (approximately 300 feet deep) to the water treatment plant
Bmldmg 129) where it is aerated, filtered, softened, and chlorinated. After
treatment domestic water is pumped to elevated storage tanks and into the
general dnstrnbut»on system. All buildings use this water supply for drinking and
process makeup. A portion of the treated water is stored in reserve for fire fighting
and automatic sprinkler systems in various buildings. There are three elevated
domestic water tanks (Facilities 42, 564, and 565) and one ground-level fire-water
tank (Facility 568). The tank capacities are as follows: 42 150,000 gallons; 564 -
300,000 gallons; 565 - 500,000 gallon's; and 568 - 650,000 gallons. Domestic water is
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also used at the Central Boller House (Bullding 108) for cooling purposes, Backflow
preventlon Is provided where there Is a possibility for contamination through cross-
connectlons between potable and nonpotable water system piping. The cast-iron
piping for potable water lines was Installed in the late 1940s to early 19505, The
failure rate of this system has increased because of corrosion that appears traceable
to the highly corrosive solls at ANL (Lindley and Sons, 1985). No domestic water
lines are piped to laboratory sinks. In laboratory bulldings, domestic water is piped

only to restrooms (tollets, sinks, showers) and water fountains. i
SR |

In laboratories, a separate laboratory water supply system, not conht&q‘ted to the
main domestic water supply, is used to prevent contamlnatiqn wf da:rmestiCWater by
"back-siphonage.” Water is pumped from the domestic watw s%mm to a point

storage tank (Facility 566). From this tank, the I; Poraww water flows through a
distribution system to the various laboratories In th@’wpildlﬂgs

‘ (

The nonpotable canal water (cooling wat@ﬁ ;qu‘;ﬂ‘ﬂl dls’ﬁributlon system serves the
200 and 300 Areas and includes an elevéfsﬁ‘d $ dt‘age Yank. Water for the canal water
treatment plant (Building 583) s’ qbya“ ﬁﬁiﬂfrom the Chicago Sanitary and Ship
Canal. The water is passed throd@h trea'tmenf units to remove turbidity and to add
chlorine and a corrosion |nhtbltom Plbes used in this distribution system are
polyvinyl chloride (PVC) and roncreté- At one time, this system provided a raw-
water feed to the Cemral Bomler Hduse through an aboveground pipe that is now
abandoned becaui\e qf’deterimation As previously stated, water needs at the
boiler plant, are, sUpp[\ed from the domestic water system through a backflow
preventer(déuble cheeKValve)

More detalls onthe water treatment and supply systems are presented in Section
3. 3 2 ‘3

‘v
RS
s

332 General Description of Pollution Sources and Controls
3.3.2.1 Wastewater Sources

There are many sources of wastewatr at ANL as summarized in Table 3-11 and
described in the text that follows,
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TABLE 3-11

WASTEWATER SOURCES AT ANL

Collection/Treatment System Recelving
Wastewater Wastewater Flow
Source
Sanitary { Laboratory | Stormwatar#
Sanitary: 0
'
Toilets, lavatories, and showers X Wty
Stormwater: s “‘
“.,:‘,‘4. :1: e
Stormwater runoff from the Central Boller X IR (FO
House area y RS MO
"U‘.lh"r‘o "“ N,
Stormwater runoff from roofs, pavements, X
and ground surfaces
Process:
Laboratory sinks ity
Floordrains (laboratory buildings) o
Floor drains (plant services bualdlqgs)u‘ b X
Cooling water & X
Demineralizer, pressure filter ﬁr\d w&tér
softener blowdown and backwagh, i
Waste Management Operations (Buijq]ng X
306, wastewater " -
Lime Sludge Pond ! N et X
Coal storage, wﬂﬂ! e X X
Canal watet treatmént plant'ﬂudge ponds X
Buildin 3‘308 Alkeqlt Mejdl.Reaction Booth X
r ;H'gh"aptlwty«vaMt footing drains X
Mgy
2Bbndb i
ot

aStorm sewer or direct discharge to stream
bNo outlet
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Sanitary Wastewater: Wastewater from tollets, lavatories, showers, drinking
fountalns, and cafeterlas/lunchrooms at all areas of ANL drains to the sanitary sewer
system. No dralns subject to radloactivity are connected to this sewer system,

Stormwater: Stormwater runoff from :oofs, paved areas, and ground surfaces at
ANL flows to the stormwater collection system. No drains that may be subject to
routine radioactive cantamination are connected to this system.

Stormwater runoff from the Central Boller House area dl'scharg,e,g1 10 a small
equalization/settling pond located between the Central Boiler House émd the Lime
Sludge Pond (Figure 3-9), This pond discharges to the sanlta;y seWer systém This
runoff may contain flyash and/or sorbent from boiler hﬁc;ﬂuse a]r pof Ution controls
devices, '“J o

o h,‘!. » ! iy y
Laboratory Sinks: There are usually one or moré‘x‘ﬁ ora‘tary sinks In each of the
numerous laboratories at ANL, The sinks dgalrﬂd,tf]l”%mwm%qratory sewer system. The
sinks are used for cleaning glassware ghg‘t"'qonﬂﬁm chemicals, for rinsing empty
] thd dlsbosal of liquid effluents from
experiments. Due to the nature of"h‘q@', % ,:.per?ormed at ANL, a wide variety of
organic and inorganic chemlcats'ﬁm usééj for Iaboratory experiments. Solvents, such
as alcohols and acetone, are used u‘n[qrgé? guantities, relative to chemical reagent

usage, “4.";‘:-‘,.

Small quantities of y’adlubctlvé‘h‘\a'terlals may also be disposed of in laboratory sinks.
In all bulldmgg, whém radlcactave materials may be present, the laborato-y sinks
drain to h;ﬂ%mg, t re’ten‘tion tanks that are monitored for radioactivity prior to
bemg dnsch&ﬂg"lgwﬂwe laboratory sewer. |f radioactivity is above the operating
|imtt§ establisheq by ANL (Table 3-12), the wastewater is transported by truck to
Bunldlhg@OS for treatment and disposal, If radioactivity islower than the operating
limit, thqnwastewater is discharged to the laboratory sewer system. Any chemicals
present would not be detected and would pass untreated through the laboratory
wastewater treatment plant and discharge to Sawmill Creek.

Darkroom effluents from photoprocessing operations in Building 212 are
discharged directly to the laboratory sewer, bypassing the retention tanks, Rinse
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TABLE 3-12

BASEMENT RETENTION TANK OPERATING LIMITS AT ANL

Activity (dpm/mL)a
Gross count (alpha plus beta) > 1,000

R.tposition

R T ——A
Process at \Waste Management
Operations (WMOQ), Building
306 .

Gross count < 1,000 but > 100
- Strontium -90 > 10 and/oralpha > 5
-Strontium -90 < 10 and alpha < 5

Process at WMO™* \
Discharge to latrqratoty sewer

Gross count < 100 -

~ Source: ANL Site Waste Management Plan, February.i §

adisintegrations per minute per milliliter
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baths are frequently allowed to run continuously and overflow to the laboratory
drain during equipment operation.

Floor Drains in Laboratory and Plant Services Buildings: Floor drains in most of the
laboratory and plant services building‘s lead to the laboratory sewer system.
However, floor drains in buildings located at older areas of ANL (800 Area and East
Area) lead to the sanitary sewer system, because laboratory sewers do not serve
these areas. In Building 815, which is used for degreasing opefatlons and
equipment maintenance, the drains lead to grease traps and then to a s‘torm sewer

: \

thatdischargesto a drainage ditch. | |

Cooling Water: Coolmg water is wnthdrawn from the Chlcagq Sémtary and Ship

Demineralizer Pressure Filter ar'\‘[

located between. thre Q_entral Béﬂer House and the Lime Sludge Pond (Figure 3-9).
This small equalnzéttom fsettfmg pond formerly discharged to Sawmill Creek through
NPDES O fal 00 but. ndw discharges to the sanitary sewer system. Wastewater
from the @: ":ne:at;ﬂn of the water softeners at the water treatment plant
(Bulldmg 129)""d15charges to the laboratory waste sewer system. The water
softeners ‘have been in use since November 1986. Prior to this, ANL used the lime-
soda ash softenmg water treatment process. Sludge from this process was disposed

of at the Lime Sludge Pond, as discussed later in this section.

Waste Management Operations (Building 306) Wastewater: The waste processing
building (Building 306) contains equipment used for decontaminating liquid
radioactive waste and treating liquid hazardous waste. Decontaminated solutions

3-56



Il

and neutralized hazardous waste are released to the laboratory sewer system. The
activities at Building 306 are discussed further in Section 4.1.1.

Lime Sludge Pond: Dver 30 years of lime-soda ash water softening treatment at the
water treatment plant has generated approximately 100,000 cubic yards of lime
sludge, which is presently stored in the Lime Sludge Pond. Formerly, the pond was
used for sedimentation of the sludge, and the clarified supernatant continuously
flowed through a discharge pipe to Sawmill Creek through NPDES Outfall 009
(Figure 3-9). This d:scharge had a pH value greater than 9 units and ....... 'Quently had
discharges of total suspended solids (TSS) that exceeded permltted dnschérge limits.
The suspended solids consisted of the lime sludge that was entraunéd in the water.
In Noverber 1986, the water treatment plant was converted fe S-an: ien exchange
softening process, and the pond was no longer useg# rhllme sludge disposal.
However, because the pond has approached capqcnty,"__‘ "uJated rainfall could

cause discharges to Sawmill Creek of high- pH wate' havmg a hlgh solids content

pond.

Coal Storage Pile: The Coal Yerdﬁg:
Central Boiler House, in which f:ﬁ’e;c
that falls on the coal pile reacts wit

[Ifus’in the coal to form sulfunc acid, and the
resultmg runoff has a Io‘w pH (approx1mately 2 units) and a high concentration of

__A,Img/L]) The runoff may also mcorporate 0|Is

Yitfall 010 is now used only as an emergency overflow. Such an
! e caused by a 100-year storm event. ANL has constructed a new
pump’ statnon that will replace portable pumps that are currently used to pump
runoff tq;f.t,he small equalization/settling pond.

Canal Water Treatment Plant Sludge Ponds: Settled sludge from the canal water
treatment plant clarifiers is collected alternately in one of two unlined holding
ponds near the plant. The ponds overflow to a storm sewer that discharges to
Sawmill Creek through NPDES Outfall 006 (Figure 3-8). When one of the sludge
ponds is full, the other pond is put into service. Each pond is cleaned approximately




once per year, and the sludge is disposed of in the 800 Area Landfill. The volume of
this sludge (combined with sanitary sewage sludge), is approximately 25 cubic yards
peryear.

Building 308 Alkali Metal Reaction Booth: This facility is used for cleaning sodium
and sodium-potassium eutectics from machine components and other metal parts.
This process generates waste aqueous sodium hydroxide. This liquid waste stream
flows to an underground tank that discharges to the laboratory seyer system.
Wastewater from air pollutlon controls for the reaction booth ais\o ﬂows to the

underground tank. | | \

317 Area High Activity Vault Footing Drains: This vault is use 'eﬁ-ﬁ_,t;bg. temporary

¢ In 1982 about 2 million gallons of pond water disappeared by a
subsurface route over a period of a few days,. The effect of this incident on
groundwater is described in Section 3.4.3. The pond has since refilled and the
tritium levels have continued to decrease from 2.2 x 10-6 uCi/mL in 1982 to 0.6 x 10-6
uCi/mL in 1986 (Golchert and Duffy, 1987). Except for loss to groundwater, there is
no outlet from the AZR2 Pond.



LT TS

33.2.2 Water Pollution Controls

ANL has two separate wastewater treatment facilities for water pollution control, a
sanitary wastewater treatment plant and a laboratory wastewater treatment plant.
These treatment plants are shown as Facility 570/575 on Figure 2-2. Wastewater
flows to the two p!ants via the sanitary and laboratory wastewater sewer systems,
'The sanitary Wi »m/ater collection system is composed entirely of underground
pipes and mclug}es yne pumping station. The system consists of a network of trunk
sewers approximately 3.8 miles long ranging in diameter from 6 ta. 12 anhes and
building laterals (exclusive of building connections) ranging in dnameferfrom 6to 8
mches ThlS system includes a sewage pumping station Wlth a 600~foot Idng force

‘‘‘‘‘

,t_érrngsln ‘diameter from 6 to 12
_nnectnons) ranging in diameter

i
o
R

from 6 to 8 inches.

The laboratory wastewater sewer system cfosely parallels the sanitary sewer system
for much of its length, and, where’ posssble both pipelines have been laid in a
common trench. Dual- pUrpose manholes that serve both sewer systems have been
provided. The flows. aﬁé kept separate by a substantial dividing wall in the manhole.
All combined manholes have fredn inspected within the past 5 years. ANL currently
inspects these manholes at a minimum frequency of once per year.

In the past there Wavre serious infiltration and exfiltration problems in sections of
both sewer sys’tems in the 200 Area. A video survey of these lines was conducted,
and problem stretches were cleaned out and relined. Although this solved the
serious" mﬁltratlon and exfiltration problems in the 200 Area, ANL personnel have
noticed that wastewater in the sanitary and Iaborawry sewers is “backing up”

manholes, at times, at other areas of ANL. ANL suspects that this is caused by roots
intruding through the pipe joints and impeding the wastewater flow. Root
intrusion into the sewer lines is conducive to infiltration into the pipe, and possibly
exfiltration out of it. Workers at the sanitary and laboratory wastewater treatment
'plants have noticed a small increase in the influent flow rates to these treatment
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plants during periods of rain. It is also possible that there are losses of

' contaminated wastewater from these sewer systems to soil and possibly

groundwater. Neither the amounts nor contaminant contents of this infiltration
and exfiltration have been quantified. ANL plans to perform a study where the
sewers will be inspected using video cameras. Based on the results of this study,
ANL plans to take the necessary corrective actions.

The sanitary wastewater treatment plant and the laboratory wastewater treatment
plant are used to control surface water pollution. A schematic flow dlagram of
these treatment plants is shown on Figure 3-10. The samtary treatment plant
discharges approximately 350,000 gallons per day (gpd). After passmg through a
Parshall flume for flow measurement, the incoming samtary wasteWater flow is split
into parallel process trains. Unit processes include a c¢mm|nuter, an Imhoff tank

- (primary sedimentation in an upper compartment and" siud‘ge dlgestnon in a lower

compartment), a trncklmg filter, and a final clarlﬁeh A pomon (approxlmately 50
percent) of the final clarified effluent is recyﬂ@dt ,trlcklmg filter. Sludge that
collects in the final clarifier is pumped backto th mlet ‘6f the Imhoff tank, where it
is again separated by sedimentation® and t’hen tréated by digestion. Clarified
effluent that is not recycled is apphe‘d tm iémd #iters (total of eight). The filtrate
flows to the chlorine contact'.chamber and” then discharges to Sawmill Creek
through NPDES Outfall 001. Sludge from the digestion compartment of the Imhoff
tanks is pumped to sludge drying bed!‘. at a frequency of approximately once per
year. Filtrate from th;e drymg beds flows to the flume and comminuter chamber.
Naturally dewatered sludge is. removed from the drying beds approxmately once
per year and js d|$pbsed af in the 800 Area Landfill. The annual volume of this
sludge is approxxmateﬂy'ZS cubic yards.

-, "

iy v
vig

The laboratory wastewater treatment plant has an average flow rate of
approximately 400 000 gpd. The main operating goals of this plant are to remove
coarse- Screemngs adj.st and equalize acid wastes, disinfect srnall quantities of
organic matter, prevent the dischaige of radioactivity above permissible levels, and
provide for treatment of wastewater activity above permissible limits. Unit
processes include flow measurement, screening, automatic pH adjustment (if
required), settling/retention tanks, and an equalization pond. First the flow rate is
measured at a parabolic flume. The pH is then monitored, and lime is automatically
added if necessary, to neutralize acidic wastewater.
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The wastewater then flows to one of six holding (or retention) tanks that each have

a capaclty of 69,000 gallons. After one tank is full, the water is checked for

radioactivity, solids are allowed to settle, the flow is diverted to the next tank and, if
the radiation level is below permissible limits (Table 3-13), the water is pumped to
the equalization pond. However, if the radioactivity in a holding tank is above
permissible limits, the wastewater Is passed through ion exchange columns and
then rechecked for radioactivity before it is released to the equallzation pond. This
has occurred only once in at least 20 years, The equalization pond‘dmcharges to the
same chlorine contact tank that serves the sanitary wastew fr"é‘atment plant.
The combined sanitary and laboratory treatment plar ., efFIUents ‘are then

discharged through an underground pipe to Sawmill Creek vid NRE}E!S Qutfall 001,

Wastewater from regeneration of the ion exchan,ge columns ot the ion exchange
resin is trucked to Building 306 (Waste Management Oper’qttom for treatment or
disposal. Solids that settle in the holding tank‘s armpuﬁjped to the laboratory waste
sludge drying beds. The filtrate flows td'--'t'he rnete;mg and screening chamber,
Naturally dewatered sludge is handl i S ér tow fevel radioactive waste and is
shipped to the Idaho National Engm@&m,' Qoratory (INEL) for disposal.

In addition to the samtary and labora“fory wastewater treatment plants, the
following items contrlbute to the control of water pollution at ANL: management
controls for hazardpus matermb handhng, a Spill Prevention, Control, and
Counterineasures, (SPCC)PIan bhe small equalization/settling pond near the Central
Boiler House andthecanal watertreatmentsludge ponds.

,‘ '4 5

,cbhtra‘s ancJ procedures for the handlmg and dlsposal of hazardous

Manageme

ANL has an SPCC Plan for oil and harzardous materials. The SPCC Plan contains ANL
policy on spills and responsibilities of ANL personnel. The plan contains a spill
emergency plan, spill control procedures, ANL phone contacts for spill emergencies,
government contacts for reporting and/or emergency response in spill incidents,
and off-site spill control resources. The SPCC Plan also describes areas where a
reasonable potential for a spill exists and the containment measures at these areas.
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TABLE 3-13

LABORATORY WASTEWATER TREATMENT PLANT MAXIMUM
PERMISSIBLE LIMITS FOR DISCHARGE, ARGONNE NATIONAL LABORATORY

Activity (dpm/mL) Disposition
Gross count (alpha plus beta) > 125 Hold for processing
Gross count <125, but >5
- Strontium-90 >2 and/or alpha >1 Hold for processmjgl
- Strontium-90 <2 and alpha <1 Discharge e
Gross count <5 and alpha <1 | Dlscharge s NS

Source ANL Site Waste Management Plan, February 1987 "7: ‘‘‘‘‘‘

Note: These limits are used to determine if wastewatér can be discharged
to Sawmill Creek. Limitsin Table 3-12, which are hlgher/are uséd to
determine if basement retention tank wastewﬁlt\er can*be distharged to
the laboratory sewer system. ,
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The small equalizatlon/settling pond located at the Central Boiler House area
recelves influent wastewater from the following sources:

Runoff from the boller house area

Demineralizer blowdown from the boiler house (Building 108)
Pressure fllter backwash from the water treatmient plant (Building 129)
Runoff from the coal storage pile

The effluent from this pond discharges to the sanitary sewer system. . The pond
serves to equalize the flow rate and contaminant concentrations frd‘mv ihe above
sources before the wastewater discharges to the sanitary sewer %yf,mm Su'.mended

l‘|

solids present in the wastewater also settle out in this pond. "} e

vd!
qu,

K8
Hl”||l “ [N

‘~

The canal water treatment plant sludge ponds rece,’ve sé’t"cled sludge from the canal
water treatment plant clariflers. This sludge s altd \wed ’é& further concentrate in
these ponds. The supernatant discharges to ’t‘WMW. K{V@ter collection system and
eventually flows into Sawmill Creek NPDE%} tfark 906 “The pond serves to reduce
the suspended solids concentration of th%pjondmatél‘ that discharges to the creek.

ilee

L]
‘};!n"_;'v’ n
Ji

3.3.2.3  Water Treatment Svst@f?ns u"‘ff.:"_"..:

gt
‘f“ '.' N]j'.jv

1iole water for domesfiq, fire ptoteﬁlon and laboratory usec is treated at the
water treatment plqnt. (Buliding 429 Influent water is provided by four on-site
wells approxlmatel\} 300 feet d’éep that can each produce 333,500 gpd. There is also
a deeper well g] ,600 fagt dqep) at ANL, but the water level of the deeper aquifer has
fallen below m‘he pump screen and therefore the well can no longer be used. Well
dISSOT\‘l‘G‘d lyon m'msoluble hydrated iron oxldes and to remove dissolved carbon
d|oxlde “these open top, outdoor aeration tanks are close to the Central Boiler
House." There is a possibility that emissions of particulate matter (flyash, spent
scrubber scrbent etc.) from the boiler house could enter the aeration tanks as
suspended solids. Liquid sodium hydroxide is added to the aeration tank effluent,
and the water is pumped through eight pressure filters for iron removal. Filtering
also removes other suspended solids. Pressure filter backwash water flows to the
small equalization/settling pond located between the Lime Sludge Pond and the
boiler house. |
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A portion (volume dependent on hardness) of the aerated, flltered water then flows
to four ion exchange softeners used to remove hardness. The softened water is
then blended with aerated, filtered water to obtain water with the desired
hardness. The blended water is then chlorinated and pumped to the distribution
systems. The average flow rate of the plant is 1 mgd. Wastewater generated
during the regeneration of the ion exchange water softeners flows to the
laboratory sewer system.

".
“,

Water for cooling purposes is treated at the canal water treatment plan{ (Butldlng
583). The water is pumped approximately 1 mile from a, ;aUmp station.'bn the
Chicago Sanitary and Ship Canal to reactivator tanks used for chermcal addition and
clarification. Currenttreatment involves adding alum ahd a polymer (Nalco 7109) to
remove turbidity from the canal water. Treatment usmg hmé ahd alum was used at
one time, but has been discontinrued. The treated w,ater 1 chlorlnated and flows to

feeds the dlstru bution system A corroann m}‘ublfmr (Nalco 7317) is added when the
water is pumpad to the elevated tank A heavy chl*orme dose is applied once per
week to destroy biofouling growth thgt zméty’ be bresent in the distribution system,
The nonpotabile canal water dlstributlon system is completely separate from other
water-related utilities and serves the 200 and 300 Areas at ANL. Additional
corrosion inhibitors and bmmdes (e. g thorme) may be added to individual coaling
towers at their respectWe buﬂdmgs "The average flow rate in the system is 100,000
gpd. This mcreasea to 300, 000 .4pd in the summer when cooling water demand is
hlgher Sludge from the reactlvator tanks flows to one of two holding ponds,
located apprbmmately 200 feet south of Building 583 in the 300 Area (Figure 2-2).-

.
""""
.

33377 }Env’irc_’gnmental Monitoring Program

The sa"n';.‘pl“jng phase of the environmental monitoring at ANL is depicted in Table 3-
14. Personnel from various departments are responsible for the acquisition of
samples. Samples from effluent or discharge points in the wastewater treatment
plant (Building 570/575), Central Boiler House (Building 108), and water treatment
plant (Building 129) are collected by Utility Services Department personnel.
Personnel from the Industrial Hygiene Chemical Laboratory (IHCL), Department of
Occupational Health and Safety (OHS), collect samples from NPDES Outfalls 003
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TABLE 3-14

SAMPLING PERSONNEL AND METHODOLOGY FOR THE ENVIRONMENTAL
MONITORING PROGRAM AT ANL

Bldg | 8l dg | 8ldg Il
Sample Point 57(? 18'3 BZIOSJ 139g %Og Gt:l;?;is %r&a S&rg{ﬂg’dg
us Us JOHS | us |wmo
NPDES 001A 4 Grab
NPDES 0018 ] Time
‘Rroportional
NPDES 001 o Looli L Grab
NPDES 002 0 | Grab
NPDES 003 “Gtab
NPDES 004 ., Grab
NPDES 005 il Grab
NPDES 006 Grab
NPDES 007 ™ Grab
NPDES 008 Wl Grab
NPDES 009 . } R 8 Grab
Landflll Walls Dol A L9 Grab
Sawmill Creek - B Ti—
RIEE SR T Praoportional
Des Plaines River ofn. R e T Grab
Wastewater Treatment Plant | @ L‘ Time
K | Praportional
Retention Tanks " o ® Grab
Raw-water Well .. s ° Grab
Treated-Domestic Water 2 ® Grab
Central Boiler House e Bbile er s . Grab
Water L ld' M RPN |
Central Bo&l?t‘ louge v ° Grab
Condensate "} i’”" e
Sw;,?ﬁmng& Poolv,it, ° Grab
Drifiking:Fountains . Grab
Lab g‘ewalge o Grab
Suspect Waste Tanks [ Grab
Acid Waste Tanks L Grab
Site A/Plot M ® Grab

US - Utility Service Personnel

OHS - Occupational Health and Safety
WMO - Waste Management Operations Personnel
BM - Building Maintenance Personnel

ANL - Program
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through 009, Sawmill Creek, and the Des Plaines River, Samples from NPDES
Outfalls 001, 001A, and 0018 from the wastewater treatment plant are collected by
plant personnel. Acid tanks and suspect waste tanks are sampled by Waste
Management Operations (WMO) personnel from Bullding 306. Samples from the

retention tanks on the service floors In various buildings are collected hy the

appropriate Building Maintenance personnel.

Collection and validation of environmental samples by OHS personnel are
delineated in Industrial Hyglene Operating Procedure IHCL-001, "Water Sampling

Site Locatlons, Sample Collection, and Preservation” and in C;hab‘ten‘w of the

Quality Assurance (QA) Plan for the IHCL. Operating Procedur& fHCL 001 Identifies

the location of each sampling point, the frequency of samplingiqft thahlgcatlon the

sampling technique to be employed, and the apprg b'biate pr‘eservatlon agent,

Chapter 13 of the QA Plan for the IHCL describes handlmg,sto.rage and shipping
requirements for environmental monitoring samﬁlﬁ? éb\servatlons of sampling

during the Survey Indicate that, In gener&l,i"M (4}‘;]?"Hroc‘edures were followed
although preservation agents are not add‘ﬁp&,to %_mpfe§ at the tlme of collection.

s

- Quality assurance with respect to sampl&?'fam

Quality assurance policies andi actlw,,te fo the IHCL sampling program are
implemented and maintained by lthe @A Coordinator, who, according to the
organizational chartin the]HCL QA Piah reports to the Head of Industrial Hygliene.
At the time of the Surwzy, tﬁ‘“" same p’erson held both positions.

1.4:

'O
'I',

2
.n‘- !

The env:ronmgntal rﬂqmtqrmg program for surface water and drinking water at

ANL is coq}poseq of We programs to achieve regulatory and process control
objectlves an '&Te%ajuate ANL's impact on the environment. Both radiological and
nonﬁadloioglcét;contammants are analyzed, but the parameters that are analyzed

depend dh the specificsampling objective. The five programs are:

‘ Sampling and analysis of surface water of receiving streams (Sawmill
Creek, Des Plaines River, and !'linois River);

e Sampling and analysis of sediments at on-site, perimeter, and off-site

locations;
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3.3.3.1

Sampling and analysis of wastewater treatment plant and NPDES
regulated discharges; ‘

Sampling and analysis of potable water system; and

Sampling and analysis of surface water and sediment in the vicinity of
Plot M. | |

Surface-Water Programs | oY

90, uranium (natural), nept'unium-237, plutﬁ?nm
curium 242 (and/or californium- 252) 1

at a location apprommate!y 50 feet:

analyzed forammonia- mtrogen. chl'

perfbrmed each workmg day Analyses are for the same radionuclides as the
upstréam sample. Nonradiological analyses are performed at the following
frequencvés

Twice per month - ammonia, chloride, cyanide, dissolved oxygen, total
dissolved solids, pH, sulfate, and temperature.
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®  Once per month - arsenic, barium, beryllium, cadmium, fluoride, lead,.
nickel, selenium, and zinc.

®  Once per week- chromium, copper, iron, manganese, mercury, and silver.
®  Once perday-pH.

Monitoring results for 1986 for radionuclides and inorganics are presented in Tables
3-15 through 3-17. Results for nonvolatile beta activity and strontium0 indicate
that the lilinois Stream Standard has been exceeded in some of the downstream
samples. Some of the inorganics in downstream samples ex;éygd'
standards at the following frequencies:

Ammonia - 1 of 24 samples
Cyanide - 3 of 24 sampies
Copper - 12 of 52 samples
Iron - 8 of 52 sampies

Mercury - 1 of 52 samples.

Samples of the Des Plaines River arg ip E&
confluence of Sawmill Creek and

tritium strontiu
americium-24

californiumi@49); iMon
not detecte

2 21:55 (and/or californium- 252), and curium-244 (and/or
ting results for 1986 are shown in Table 3-18; mercury was
tdistate standards were exc‘eeded.

In "";atz!d' 6n, the lllinois River is monitored for radioactivity. As previously
menti ed the illinois River is formed downstream of ANL where the Des Plaines
River joiné the Kankakee River. Grab samples are collected twice per year at the
following locations and approximate distances from ANL: Mcinley Woods State
Park (28 miles), below Dresden Power Station (28 miles), Morris (32 miles), and
Starved Rock State Park (60 miles) (Figure 2-1). All samples are analyzed for alpha
(nonvolatile), beta (nonvolatile), tritium, uranium (natural), and plutonium-239.
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TABLE 3-15 ,_
RADIONUCLIDES IN SAWMILL CREEK WATER, 1986 (pCi/L)

Hinois EPA
Type of Activity Locationa Average Minimum | Maximum Stream
‘ Standardb
Alpha (nonvolatile) | Upstream 2.2 1.4 39
Downstream 1.7 1.0 29
Beta (nonvolatile) Upstream 20 7
‘ Downstream 32 9
Tritium Upstream <125 <100
Downstream 2,650 <100
Strontium-90 Upstream <0.28 <0.25
Downstream 3.74 <0.25

Uranium (natural) | Upstream

Downstream
Neptunium-237 Upstream
Downstream
Plutonium-238 Upstream " <0.001 -
: Downstream 0.004
Plutonium-239 | Upstream <0.001 -
‘ Dawnstream. 0.0176
Americium-241 Upstream <0.001 -
Cownstream 0.096
Curium-242 and/or # <0.001 -
californium-252 A 0.0027
Curium-244 andigri <0.001 -
californium-24 <0.0033
e

alipgtegam - 3
Jlilinois Admi
Wate

rative Code, Title 35, Subtitle C, Chapter 1, Part 302, Subpart B - General Use
uality Standards.
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INORGANICS IN SAWMILL CREEK WATER, 1986

TABLE 3-16

Concentration (mg/L) Illinois EPA
Constituent | Locationa . ~ Stream
Average | Minimum | Maximum | Standard®
{Ammonia Upstream 0.3 0.1 1.3 15
Downstream 0.5 0.1 3.5
Chloride Upstream 316 116 616
Downstream 274 91 520
Cyanide Upstream <0.02
Downstream 0.02
Dissolved Oxygen Upstream 1.3 0 (minimtfﬁ\)
‘ 1 Downstream 10.8
Total Dissolved Upstream 1,080 1,000°
Solids Downstream '
pH (units) Upstream 6.5-9.0
Downstream
Sulfate Upstream 500
Downstream
Temperature (°C) Upstream : <2.6°Ctise
Downstream ’

Source: Golchert and Duffy, 1987

a50 feet upstream from NPOES Outfall OOT 200 feet downstream from NPDES Outfall 001

(Figure 3-8).

_-‘..-'

blllinois Admm,stratWe Code "F!tle 35' Subtltle C, Chapter 1, Part 302, Subpart B - General
Use Water Quahty Standards T
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INORGANICS IN SAWMILL CREEK WATER BELOW NPDES OU

TABLE 3-17

TFALL 001, 1986
(ug/L) | |
‘ llinois EPA
Constituent Average Minimum Maximum Stream
Standarde
Arsenic <5 <5 <5 1,000
Barium 53 21 97'
Beryllium 0.05 0.01 0.18
| Cadmium 0.7 0.2 1.6
Chromium 8 3 37
Copper 17
Fluoride 487 1,400
fron 698 1,000
Lead 4 100
Manganese 1,000
Mercury 05
Nickel 1,000
pH (units) 6.5-9.0
Selenium 1,000
Silver 3.1 5
Zinc 45 1,000

alllinois Adihini

Water Quality

{
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TABLE 3-18

RADIOMUCLIDES IN DES PLAINES RIVER WATER, 1986

and/or

‘ llinois EPA
Type of Activity Locationa Average | Minimum | Maximum Stream
Standardb
Alpha Upstream 1.5 0.8 ‘ 1.9 - :
(nonvolatile) Downstream 1.7 0.9 34
Beta | Upstream 1" 6
(nonvolatile) Downstream 12 5
Tritium Upstream <113 <100
Downstream
Strontium-90 | Upstream ki
Downstream
Uranium Upstream
J(natural) Downstream
Neptunium-237 {Upstream
Downstream
Plutonium-238 | Upstream
Downstream
Plutonium-239 | Upstream
Downstream
Americium-241 ] Upstream
Downstream
Curium-242 Upstr'eam
and/or Downstream
californium-252 R
Curium-244 -
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Monitoring'results for 1986, presented in Table 3-19,are similar to those from the
Des Plaines River.

3.33.2 Sediment Sampling Prodram

Sediment samples are collected on-site, near the site perimeter, and off-site, and are
analyzed for radioactivity. Samples are generally collected once per year. On-site
and perimeter sampling locations (Figure 2-2) include the pond near Bu&lding 205,
Upper and Lower Freund Ponds, and Sawmill Creek (upstream and dOWnstream of
the wastewater treatment plant discharge). Off-site locations mclude Du Page
River, Long Run Creek, lllinois River, Des Plaines River, and Salt Creek (?4gure 2-1).
All samples are analyzed for potassium-40, cesium-137, radium 225 thorilim-228,
~ thorium-232, plutonium-238 and 239, and americium-241. VG Ftdrmg results for
1986 are presented in Table 3-20. On-site concentrati ] ;lmcalgx to the off-site
values. ' ;

3.3.3.3  Wastewater Treatment Plant and N'PDE

The combined wastewater treatment B
basis. A flow-proportional, composi
analyzed for the constituents ofli
- located in Building 573. The follok
frequencies:

® Once per month -an séﬁic, barium, beryllium, cadmium, fluoride, lead,
nickel, se!emum and zinc.

A. el 4t

Once ger day - pH.

No rad'i'élitqgical analysis is performed. This is the same discharge point monitored
for the NPDES permit, Outfall 001. However, most of the constituents that are
monitored are different than those required under the NPDES permit, and the

results are used internally by ANL.

A summary of the monitoring results for 1986 is presented in Table 3-21. No state
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TABLE 3-19
'RADIONUCLIDES IN ILLINOIS RIVER WATER, 1986

Average Concentration (pCi/L)

Parameter ' McKinley

Below Dresden ' Starved Rocka
Woods State Power Stationa Morrisa State Park

Parka
Alpha 1.1 1.0 115 | .12
(nonvolatile) :
Beta 8.35
(nonvolatile)
Tritium <142
Uranium 0.65
(natural)
Plutonium-239 <0.001

Source: Golchertand Duffy,,;:;;1,98ﬁ ;
aSee Figure 2-1 for location § i &
Note: Twosamples from each locat,ton
NA - Not analyzed .
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TABLE 3-21
CHEMICAL CONSTITUENTS IN THE ANL TREATMENT PLANT EFFLUENT, 1986

{ugt)
lllinois EPA
Parameter Average Minimum Maximum Effluent
Standarda
Arsenic <5 <5 250
Barium 17 7 2,000
Beryllium 0.03 0.01
Cadmium 0.5 <0.2
Chromium 7.8 2
Copper 22 10
|Fluoride 330
lron ” 187
Lead 2.5
Manganese 51
Mercury 0.15
Nickel 29
pH (units) -
Selenium -
Silver 100
Zinc 1,000
Source:

alllinois 4 i traiw ,xi’.‘éde Title 35, Subtitle C, Chapter 1, Part 304, Subpart A,
General* standards
565 3 ug/L (average) are permitted.
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effluent standard was exceeded, although 2 of 52 samples excreded 0.5 microgram
per liter (ug/L) of mercury. The state standard has an exception up to 3 ug/L if the
discharger uses mercury only in chemical analysis or in laboratory or other
equipment and takes reasonable care to. avoid contamination of wastewater.
Therefore, ANL isnotin violation of the standards.

There are 10 NPDES-permitted outfalls at ANL that discharge to surface water.
Outfall 001 has two intermediate permitted dnscharges referred to as Outfall 001A
wastewater treatment plant effluent) All NPDES outfalls (Ooli"l‘chrOUQh 010)
discharge directly to Sawmill Creek or to unnamed trlbutarjes to Sawmilf Creek
(Figure 3-8). The current NPDES permit expires on March 1, T%Q bt has recently
been modified in draft form. The draft modified perml‘th’as beem Issued for public
comment, but is not yet in effect. The effective date of thye.
been specified. NPDES Outfalls 001, 001A, and 0@ B
others (Outfalls 002 through 010) are mon,lto ant
are discussed below.

h;ly “Results of monitoring

The combined wastewatertreatment’pJ , luent (Outfall 001) consists of treated
sanitary and laboratory wastewa’tbr E‘?Lh workmg day, the composite sample is
transferred to a 1- gallon glass bo“ot‘re by the plant operator. It is stored in a
refrigerator in Bulldmg S‘Mm the treatment plant area until it is picked up by ANL
Industrial Hygiene personnel the' same day for transport to the laboratory where
the analysis is perfqrmed Sambles for bacteriological analysis are collected in a

-The' followmg data and frequencies are required by the NPDES

o."""j;':}:,,s-day biochemi 3l oxygen demand (BOD-5), total suspended solids (TSS)
once per week (composite).

® Iron, lead, manganese, zinc - once per month (grab) following a storm
event.
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In addition, grab samples are collected twice per month from Sawmill Creek, 50 feet

upstream and 200 feet downstream of this discharge, and are analyzed for chloride

and TSS, as previously discussed under the surface-water monitoring program.

Outfall 001A, an'internal waste stream, is the efﬂuent'from the sanitary wastewater
treatment plant. A composite sample of this discharge is collected once per week
and analyzéd for BOD-5 and TSS. Thissample is collected by the plant operator and
stored in a refrigerator in Building 574 until itis picked up by ANL Industr|a| Hygiene
Laboratory personnel the same day.

Outfall 0018, also an internal waste s“trea‘m, is the effluen
wastewater treatment plant. '

5:sample collected in
the cqmposite sample is
fiand (COD). Samples are

once ﬁeff}'month in a plastic bottle and analyzed for pH and TSS. The flow rate is
approximated, and the temperature is measured.

Outfall 004 contains cooling water discharged from Building 202 (Biology). Two

open channels converge just before passing under Outer Circle at a point
approximately halfway between its intersections with 94th Street and Northgate
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Road. A grab sample is collected once per month in a plastic bottle at a location
approximately 50 to 100 feet northeast of Outer Circle and is analyzed for pH and
TSS. The flow rate is approximated, and the temperature is measured.

Outfall 005 is an open storm channel that contains cooling water from Buildirg 200
(chemistry), 206 (Reactor Safety and Analysis) and 208 (Reactor Safety and

 Analysis/Applied Physics) and drainage water from the 800 Area. it is sampled
approximately 50 to 100 feet upstream from the point where it passes under the

north boundary fence, approximately 600 feet east of Kearney Road Grab samples
are collected once per month in a plastlc bottle for pH analysis and iha. glass bottle
for analysis of fat, oil, and grease content. The flow rate is ap:‘ 1rmated .and the
temperature is measured.

mple is collected once per
' “H *SS, and zinc. The flow rate is

that Ieads to Bunldmg 25. If there is discharge, a grab sample is collected once per
month (w‘nen there is flow) and analyzed for pH. The flow rate is approximated,
and the temperature is recorded.

Outfall 009 is the discharge from the Lime Sludge Pond to Sawmill Creek. The

~ discharge pipe passes through the dike at the northeast corner of the pond. There

has been no discharge through this outfall because the pond was taken out of
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service in November 1986. If there is a discharge, a sample is to be collected twice
per month and analyzed for pH and T7SS. The flow rate is to be approximated, and
the temperature measured. The pond freeboard is measured once a month.

Outfall 010 is an emergency overflow from the coal storage pile to Sawmill Creek.
Runoff from the coal pile is normally pumped to the small equalization/settling
~ pond that discharges to the sanitary sewer system. A large amount of precipitation
or snowmelt would be needed to cause an overflow through this outfall. If there s
a dlscharge it is to be sampled once a month following a storm event and analyzed
for pH, TSS, iron, lead, manganese, and zinc. s

A summary of NPDES permit conditions and monitoring resu}. 86 is pr’esented

'tes were approxlmated by measuring the cross-sectional
‘“mg float passing through a measured stretch of the

T
@i

The raw water supply is provided by four on-site wells. Well water is monitored on a
quarterly basis for radiological and nonradiological contaminants. Analytes include
arsenic, barium, chloride, copper, fluoride, iron, mercury, manganese, pH, selenium,
sulfate, zinc, alpha (nonvelatile), beta (nonvolatile), tritium, strontium-90, radium-
226, and uranium (natural). A tap water sample is also analyzed for the same
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TABLE 3-22

~ ANL NPDES PERMIT EFFLUENT QUALITY SUMMARY, 1986

Concentration Limits

(mg/L)
. Permit S Numbgr Sample Measuredb
Discharge? N Exceeding .
Constituent . Frequency Permit
Monthly |  Daily Limit ,
Average | Maximum
001A BOD 30 60 0 . weekly FLAE
TSS 30 60 1 weekly L A1L5
0018 cop : . . weekly [ e
TSS 15 30 1 weekfyi- I 1.3,
Mercury 0.003 0.006 0 wegkly 1 -
001 pH 6-9 6-9 0 W
Fecal - 400/100 1 3.2
coliform mL
002 pH 6-9 - 6-9 -
TSS 15 30 -
Temperature - <5°Frise w.,monthly
003 6-9 monthly -
monthly 1.2-34
monthly -
004 monthly -
monthly 1.1-3.3
monthly -
005 ) monthly -
+. <5°Frise monthly
30 monthly -
" 6-9 6-9 0 monthly -
15 30 2 monthly 1.4-8.2
1.0 20 0 monthly -
pH 6-9 6-9 0 monthly
. Tarhperature . <5°F rise 0 monthly
7408 pH 6-9 6-9 0 monthly
it :
009" pH 6-9 6-9 11 monthly 9.7-11.5
TSS 15 30 5 monthly 1.4-6.2

Source: Golchert and Duffy, 1987

aSee Figure 3-8 for location.
bRatio of measurements exceeding limit divided by concentration limit, except for pH where
actual values are given. ‘
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parameters on a quarterly basis. Chlorine residual is maintained through a hydrant

flushing program. Domestic/fire water lines have a continuous, weekend hydrant |

flushing schedule. On Mondays through Fridays, hydrant flushing is performed if
manpower permits. Hydrants are flushed until a trace of chlorine residual is
detected.

A summary of monitoring results for 1986 is presented in Tables 3-23 and 3-24. The
EPA issued proposed primary drinking water standards for radlonucludes in 1986 (FR,
1986). These values are significantly different from the Interim Prlmary Drinking

o
iy

Water Standards in 40 CFR 141. These differences are the result of-a’ new dose
calculation methodology and information on concentrations: of naturaHy oc‘currlng
radionuclides in drinking water. The EPA will be adop*ting %hese proposed
standards and therefore they are used for comparison td the measured values in this
report. No drinking water standards in tap water were ekceeded although iron
exceeded standards in raw water. . ) '

3.33.5 Plot M

During 1986, six sets of water sample '

presented in Table 3-25, and samphng Idcatrons are shown on Figure 3-11. Levels
upstream of the plot were below “detection limits. However concentrations
leaching out of. the burlal area then decreased because of dilution. The
concentration. pf.tntqum at lacatlon 6 (seep) was the only sample that exceeded the

: ,',;d sed|ment samples collected in April and December 1986 were
anaiyzed for very low concentrations of radionuclides to determine whether any

had mrgr@ted out of Plot M and entered the intermittent stream. Results are

presented in Tables 3-26 (water) and 3-27 (sediment). Upstream levels were at
background. At the downstream location, there appeared to be slightly elevated
concentrations in water of strontiurn-90, uranium, and plutonium-239 as well as
tritium. However, the concentrations of these radionuclides at the downstream
~ location did not exceed the proposed EPA drinking water standards for these
radionuclides. The radioactivity conterit of downstream sediment showed slightly
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TABLE 3-23
CHEMICAL CONSTITUENTS IN ANL DOMESTIC WELLWATER, 1986

- Average Concentration (ug/L) EPA Drinking
Constituent Water Standard

well1 | well2 | well3 | well4a [rap Water (ug/L)
Arsenic <5 <5 <5 <5 <5 50(P)
Barium 12 102 54 87 6 1,000(P)
Chloride (mgiL) 70 53.25 52 37.25 52.5 7:250,(9)

A '”:—v‘ :

Copper 2 7 2 1 ,000“(,5)‘

Fluoride 177 216 202

Iron 1,446 | 1,271 "360(S)
Mercury <0.05 <0.05 2(P)
Manganese | 37 20 - '50(S)
pH (units) ‘ 7.1-7.2 7.2-7.3 6.5-8.5(S)
Selenium <5 . <5 10 (P)
Sulfate (ng/L) 146 145.5 250(S)
Zinc 64 " 5,000(5)

Survey.
p Primary drinking yyﬁter'st%@gard','ﬁ___dSCFR Part 141.
s Secondary drinkifig'water stdngdard, 40 CFR Part 143.
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TABLE 3-24
RADIOACTIVITY IN ANL DOMESTIC WELLWATER, 1986

Average Concentration (p;i/L) EPFXODa?:E?ng
Parameter Water
| wellt | wellz | well3 | wella frapwater Stfgg?[fa
Alpha (nhonvolatile) 3.3 4.3 2.8 2.6 0.4 . b
Beta (nonvolatile) 6.2 8.0 6.7 6.4 s2 ] b
Tritium 155 218 17 | 1a 147, | 90,000
Strontium-90 <025 | <025 | <025 | <025 |.4025 ] o
Radium-226 .26 166 | 069 0.51., <Q,w b
Uranium (natural) 0.44 0.33 0.41 = NS ) b

Source: Adapted from Golchert und Duffy, 1987

aProposed 40 CFR 141 (FR, 1986) ol
bStandards for these parameters are under conside
‘ssued.
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TABLE 3-25.

TRITIUM CONCENTRATIONSa OF STREAM NEAR
PLOT M, 1986

Locationb Average Concentration (pCi/L)
[ ow ]

: 1,200

3 174,500 ""‘;.‘

- 50300 e L

5 Rl
6 (Seep) A

7

8

9

10

11 o

]

Source: Golchert, 198’2d

aThe propoS&'d.EPA drip ksdg water standard
concentrdtion-for tritiis is 90,000 pCi/L (FR, 1986).

bSee Figure 3-1%. "
o K P
RHR .‘,' W Pl

' ' .
. \

“\ ”:"1 It
R
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Scale, Feet

Source: Golohert, 1987d

SURFACE WATER AND SEDIMENT
SAMPLING LOCATIONS NEARPLOTM
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TABLE 3-26

RADIOACTIVITY CONTENT OF WATER IN STREAM NEAR
PLOT M, 1986 :

Average Concentration (pCi/L)
Parameter

1(Upstream)a | 9 (Downstream)a
w

Total Alphab 0.9 1.5
Total Betab 5.3 6.4
Tritium

Strontium-90
Uranium-234

Uranium-235

Uranium-238

Neptunium-237

Plutonium-238

Plutonium-239

414<0.001

Curium-242 and/or i <0,001
californium- 252 e

Americium-241

Curium- 24& and/or <0.001 ~ <0.001
|californiufn; 249
NI '4:."'. ’V"l
1 | Golchitt, 1987d
b "‘L i
o aSeef"thure 211 for location.
‘ PNon vglatile.
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TABLE 3-27

RADIOACTIVITY CONTENT OF SEDIMENT IN STREAM NEAR
PLOT M, 1986

Average Concentration (pCi/g)
Parameter

1 (Upstream)a | 9 (Downstream)a
Potassi!im-40 21.82 18.03
Strontium-90 0.17
Cesium-137 014
Radium-226 1.95
Thorium-228 1.21
Thorium-232
Uranium-234
Uranium-235
Uranium-238
Plutonium-238 4
Plutonium- 239
Amerlmum 241

Source: Golchert 19’87d
as?ﬁ Ptgure 3 Mfor Iocatnon ‘
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3341 Cateqory!

elevated concentrations of ceslum-137, uranium, plutonium, and americlum-241,
However, standard deviations were not reported, so it Is not known whether these
elevated levels are significant.:

334 Findings and Observations

The findings that involve surface-water contamination as a result of current and |
past releases, spills, or disposal practices are discussed within the con;@x‘r of other
findings in Sections 4.1.2 (Waste Management),
Materials), and 4.5.2 (Inactive Waste Sites and Releases).

None

3342 Category Il

1. Potential violation of NPDES Perm":
notification levels for some drg Aéhd morgamc constituents discharged
through the laboratcry wastewatef ¢reatment plant (NPDES Outfall 001B).

A wide variety of chémlcals are used in the laboratories at ANL, and during
laboratory ope&patlon* some hazardous chemicals are discharged to the
laboratory wastewater treatment plant (Finding 1, Section 3.3.4.3). The
treatmentprocess, whtch includes pH adjustment, settling, and chlorination, is

'gm'ad to ramove all hazardous and toxic chemicals. As a result, some

Uhdgr the current NPDES Permit, ANL is required to monitor flow, COD, TSS,
and‘ mercury. In addition, Standard Condition No. 14 states that all
manufacturing, commercial, mining, or silvicultural dischargers must notify
the lllinois Environmental Protection Agency as soon as they know, or have
reason to believe, that any activity has occurred that would result in the
discharge of any toxic pollutant (identified under Section 307 of the Clean
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3.3.43  cCategorylll

1.

Water Act) that is not limited in the permit, if that discharge will exceed the
highest of the following notification levels:

100 micrograms per liter (ug/L);

200 ug/L for acrolein and acrylonitrile;

500 ug/L for 2,4-dinitrophenol and 2-methyl-4,6-dinitrophenol; and
1,000 ug/L for antimony. |

ANL is not msnitoring for other constituents, as Identified An, Fmdlng 1 of
Section 3.3.4.3, that may be present in concentrations exceedmg notiflcanon

‘levels; nor have any engineering studies or calculations, been performbd which -

would Indicate that the effluent should not be expectqqftm icantain these
constituents. Therefore, ANL can notdemonstraw phérmtt cbmpllance

During the sampling and analysis (S&A) pOf%}&IH,
the laboratory wastewater treatment FMI(W’L@MWII 0018) will be tested to
determine the type and concentratj orq'dﬁrJf cogiﬁammants present.

._m e :L,,z
it lu,l(‘:'i'v.,‘ W

‘,‘.
vvvvv

dlscharglng umegulateo‘aorgamcs and morganlcs through the wastewater
treatmenvt plam; outfgll {NPDES Outfall 001).

Yiy V‘

Wastew ,E_t*e"'\‘iganerated in laboratories is, for the most part, collected in
basemeht' ratentmn tanks. These tanks are discharged to the laboratory waste
QeWer system after being monitored for radioactivity. No analyses are
perfotmed for hazardous nonradioactive contaminants, although
nonradioactive contaminants are expected to be present. The treatment
processes at the laboratory wastewater treatment plant are pH adjustment,
settling, and chlorination. The plant is not designed to eliminate or reduce
many of the possible contaminants that may be present. Thus, if
nonradioactive hazardous contaminants are present in the wastewater, they
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‘will be discharged to Sawmill Creek and may be in sufficient concentrations to

adversely affect the stream’s biota.

The following practices, noted during the Survey, may result in hazardous
materials being dischargedto Sawmill Creek:

® In many of thie‘laboratories visited, there were no waste containers for
chemical, and possibly hazardous, liquid waste materials. ‘,:Q(Vastes may
therefore be disposed of in laboratory sinks; L

laboratory sink. Laboratory sinks are used to w
' b
contain various chemicals;

® At Building 202, acids, bases, ethanaol, qui me‘tﬁ,anol are dtsposed of in
laboratory sinks. Some high- presstﬁiwl 'mqa I_f“"thomatography extraction
agents, such as acetonitrile and Ww e’cHortde are also disposed of
in laboratory sinks. Laborato ‘i" | |aS "are gt cleaned in these sinks;

xxxxx

i ‘ufﬁ;’nf,
nks aré used for cleaning glassware. Empty

chemncal bottles are rmS*ei;J odt in laboratory sinks. These bottles may

o At Buﬂdmg 403, spén"t solvents are evaporated under laboratory hoods;
e dugds r n’sed down the laboratory sink. Dilute acids and ammonia

Lﬁp disposdd of in laboratory sinks;

ity ol -‘Ti!ﬂluhm 11

t ‘é“tmdmg 212, darkroom effluents that may contain the hazardous

" metal silver are discharged to the laboratory waste sewer system; and

e At Building 362, liquid effluents from experiments are discharged to a
laboratory sink. These effluents may contain hazardous materials.

In addition, oil and floating materials were observed at the laboratory
wastewater treatment plant.
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According to a map of the sewer system on file at ANL (Figure B523-3a,
Laboratory Waste Sewer Distribution System Site Plan), the following
buildings are connected to the laboratory wastewater sewer system:

o light Iaboratory and office buildings - 200, 202, 203, 205, 206, 208 212,
223, 335, 350, 360;

®  heavy laboratory (or shops) and office buildings - 306, 308, 310, 330,
- 331; |

®  heavyand lightlaboratory and office buildings - 304

® special purpose buildings - 145, 211.

coal are??’Bemg leached by rainwater, collected in a
Mped to a small equalization/settling pond and

ere is Heavy iron staining leading to the collection sump.
'zatlon/settlmg pond for the coal pile discharge also receives

all suspected contammants, such as arsenic, that could

enwronmentally degrade the water quality of Sawmill Creek. Although the
discharge to Sawmill Creek has an NPDES permit, the required analyses do not
‘include all constituents of concern.

During the S&A portion of the Survey, water from the wastewater treatment
plant Outfall 001 to Sawmill Creek will be tested to indicate whether
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nonradioactive chemical contaminants are present in the effluent. The water
and silt in the coal pile collection sump will undergo sampling and analyses to
determine the presence of contamination mcludmg organics, inorganics, and
polychlormated biphenyls (PCBs).

Potential contamination of Sawmill Creek near the Lime Sludge and. Sawmill
Creek water, sediment, and biota may be adversely affected because of
discharges from the Lime Sludge Pond. '

The Lime Sludge Pond is no longer used for the disposal of lime slddge or any
other waste; however, the pond, which presently stores lime slddge‘ could still
discharge to the creek dunng perlods of heavy ramfall At these tlmes, the

Creek The Head dufferentlal hetween the pond surface and the creek is
aoproximately 10 feet Add}tlehally, the integrity of the dike is in question, as
aescribed in SeCtJon 4 S 2 3 Fmdlng 9.

ANL currently momtors Sawmlli Creek for pH and other parameters However,

._.mdnca’te |f d|scharges from the pond are adversely affecting Sawmill Creek in
"'the wcnmty of the pond. During the S&A portion of the Survey, water and

sedtment samples from Sawmill Creek will be tested to indicate whether pH
levels'in the creek are affected by discharges from the lime pond.

Potential contamination of Sawmill Creek near NPDES Outfall 002. A seep,

located near NPDES Outfall 002, may contain toxic and hazardous constituents
which could contaminate Sawmill Creek and adversely affect stream biota.
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This seep, located near the now: capped Outfall 002, was detected during the
Survey site visit. [t was causing a slight discoloration of Sawmill Creek water at
the point where it enters the creek. The source of Outfall 002 was a small
equalization/settling pond located between the Central Boiler House (Building
108) and th.: Lime Sludge Pond. Outfall 002 has been capped where the
discharge pipe enters the stream channel, and the water from the small
equalization/settling pond has been dlverted to the sanitary sewer system.
However, pond water may still be entering the pipe and leakmg into the
stream through cracks or holes Iocated upgrad:ert from ,the cap, lnfluent

demineralizer blowdown, cooling water from the b
backwash water from the water treatment plant m‘f from the coal storage
¢ w%.prewent freezing), and

Contamination of Sawmill Creg_k frem NPDES Outfall 010. Sawmill Creek's
sediment ar streérm bank are VISIb|y contaminated by past discharges of
untreated . ; ',th-: funoff near NPDES Outfall 010, which may
adversely affe th6water and sediment of the creek.

Durmg"th Survey NKit, stains were observed on the stream bank below NPDES

OutfalT (g dressawmill Creek sediment was discolored at and in proximity to
t is _dutféﬂ .Visibly contaminated sediment may be an unnatural siudge or
"';?‘5betfqm deposnt The source of the outfall was coal storage pile runoff, which
is known to be acidic and may also contain toxic organics and heavy metals.
New and used oils, which may have contained unknown contaminants, may
have also been dischargec since the oil was applied directly to the coal pile to
prevent freezing. Although this outfall is now used only for emergency
overflow, the potentially contaminated sediments in the creek bed could be
releasing hazardous materials that could affect the creek’s ecosystem.
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During the S&A portion of the Survey, discolored sediment from the creek will
be tested to indicate if contamination exists and if the discolored sediment is
an unnatural sludge or bottom deposit.

Potential contamination from Building 815  There is potential for
contamination of surface water and sediment in the drainage ditch that
receives untreated wastewater from Building 815 degreasing and equipment
maintenance operations. .

potential for discharge of contamu%‘ﬁ ts .&‘1

drainage ditch through the storrﬁ”% ler‘“h’ﬁ'he Water and sediment within the
dramage ditch, and subsequeﬁtf i 7,}“ d?eek which receives flow from the

.,,_a

There are no addm@nal dlscharges to the drainage ditch upstream of the
'diﬂrunaff also flows to thss culvert and may contribute

.,raﬂiloactnve contaminants from the high-activity vault at the 317 Area to an

off*sote uncontrolled area in the Waterfall Glen Nature Preserve and, as a
result may be contaminating the water and sediment of a stream in the
Nature Preserve.

The active, although currently unused, waste storage vault is located in the

317 Area, approximately 400 feet from the southern boundary of ANL. The
vault is used for temporary storage of low-level, high-activity wastes, such as
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fission products and contaminated clothing, before shipment off-site for
disposal. It is constructed of concrete walls and flooring, is appreximately 25
feet deeg:, and is covered by a flat concrete lid. A footing drain system overlain
by soil surrounds the vault and consists of stones and a drain pipe that
discharges to an off-site stream in the Waterfall Glen Nature Preserve. There is
no designed connection between the interior of the vault and the footing
drain. Water that collects in the vault drains to a sump and is pumped to a
holding tank for testing and subsequent treatment, depending on the
contaminants found.

Y
\\\\\\

drums that contamed radioactive materials were flooded; ,aﬂd as a resulf the
‘water became radiologically contaminated. The source of the water was
believed to be precipitation that entered the vault due to jnaoequate roofing.
The water, which was thought to have been totally contalned withm the vault,
was subsequently removed and handled by WasteManagementOp@ratnons

In December 1986, and in January 1987 Water nd sednmcnt from the stream
that receives discharges from the foof?ng drams ‘of the 317 Area vault were
sampled and analyzed for trmum stroh.. ium -90, and gamma emitters. Results
are presented in Tables 3-2§- and 3. 29 for water and sediment, respectively
(Golchert, 1987¢). Concentratlom of trl'tlum and strontium-90 in surface water
were elevated above‘amblent for ‘At least 1 400 feet below the drain pipe
outiall. Cesium ccntentrauons were above ambient levels for at least 20 feet
below the outfall Cﬁsuum 137 was the dominant radionuclide in sediment
- samples; concentratnons Wwere above ambient levels for at least 1,100 feet
below the plpe out?aIJ ‘Strontium-90 and cobalt-60 values were slightly above
ambnent aghcentr‘atuons

'The ISOtOpIC rattos of the radioactivity measured in the stream were similar to

thos‘e measured in the vaults. Thus, water may have seeped from the vaults
into the footing drain system and discharged into the off-site stream. No
sampling or analysis has been requested because this environmental problem
has been identified by existing data. The leaks and seeps resulting from this |
facility are also characterized in Finding 4 in Section 4.5.2.3 (Inactive Waste
Sites and Feleases).
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RADIONUCLIDES IN WATERIN T

TABLE 3-28

HE DRAINAGE SOUTH OF THE 317 AREA

) (pCi/L)
(0)a (1) (8) (9)
Parameter 300 Feet 20 Feet 1,100 Feet 1,400 Feet

Upstreamb | Downstream | Downstream | Downstream
b - > -~~~ " -~ |
Tritium <200 1,733 . 855 916
Strontium-90 <1 24.3 9.8 82
Ceslum-137 <2 11 <2 ol <2

aSample station number.
bDistance from outfall pipe.
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TABLE 3-29
RADIONUCLIDES IN SEDIMENT IN THE DRAINAGE SOUTH OF THE 317 AREA

(pCi/g)
Sample
Station Location Date | Cobalt-60 | Strontium-90 | Ceslum-137
Number
0 300 feet above pipe outfall 12/86 <0.1 <1 0.7
1 20 feet below pipe outfall 12/86 0.3 g 62,1
1/87 0.45 ". 107 80
2 100 feet below pipe outfall 1/87 0.25 '?2 k
3 . | 200 feet below pipe outfall 1/87 0.18 15‘“34
4 300 feet below pipe outfall 1/87 0.16 e ier0,23
5 400 feet below pipe outfall 1/87 0.1 6.54
6 500 feet below pipe outfall 9.88
7 800 feet below p.pe outfall - 7.86
8 1,100 feet below pipe outfall 33
just above confluence with 5.26
319 drain
9 1,400 feet below pipe outfrgﬂu, 0.38
atQuanyRoad i CF
10 1,70u feet below pipe obgfgll 0.73
" North side of qulvert under A“in( 1/87 <0.05 - 1.86
raHroadspur“"‘
12 |Norths|daf culvart d"" 1/87 | <0.05 - 1.56
AT and S‘F rajjroad tﬁqﬂké
13 50 fee’( sw)th ofAT and SF 1/87 <0.05 1.87
. I

3-100

e

It



7. Potential leaks in sanitary and laboratory wastewater sewer systems. Leaks in
the sanitary and laboratory sewer systems at ANL could result in soil and
potentially groundwater contamination.

Personnel at ANL have noticed that wastewater in the sanitary and laboratory
sewer systems is occasionally “backing up” in manholes. ANL suspects that this
Is caused by roots intruding through the vitrified clay pipe joints and impeding
the wastewater flow. Root Intrusnon into the sewer lines is conduclve to
lines. Workers at the sanitary and laboratory wastewater, treéfménf plants ‘
have noticed a small increase in the influent flow rates to théxse treathent
plants during periods of rain as a result of the suspectgd lnﬁltraﬁo """ Although
the sanitary sewer only contains sanitary waste, the 1abooatory system waste
could contain a wide variety of low-level fadionuc\tde;, organics and
inorganics, as discussed in Finding 1 of this sectiom -As a result of the suspected
sewer line exfiltration, the solils underlyjng the&é systqms, and potentially the
groundwater, may be receiving com;aminants as identlfied above. ANL plans
to perform a study in which the !abqpatow and sanitary wastewater sewer
systems will be inspected using vtded equlpment Based on the results of this
study, ANL plans to take correctsvé actnon as required. A similar study was
undertaken in the 200 Area in" 1985 ‘and some sewer lines were repaired.
Finding 5 in Sectuon 4, 5 2 3 desqnb\es potential past leaks from the 200 Area
sewer lines. PR .

A '
Lo [l ‘et

L PR L}
et e

3344 Category 10, o
1. Buugmg ﬁ Ra&loloqucal Laboratory. Radioactive material stored near
‘,.detectéxrs 19and 20in the "hot” laboratory of Building 306 could result in the
‘release of radioactively contaminated water to the laboratory sewer in excess

of radwactlve discharge limits.

These detectors are used to analyze liquid wastes that could be radioactively
contaminated. The results of the analyses are used to determine whether the
liquids can be discharged to the laboratory sewer. Radioactive material is
stored near the location where the detectors are in use, resulting in high
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background count rates, The high background count rates result In lowetr
limits of detection that can be higher than the administrative limit of 100
dpm/mL gross activity (gross alpha plus gross beta activities) for discharge to
the laboratory sewer. The following lower limits of detection were calculated
by the Survey team from background data for the counters from March 23 to
June 15, 1987:

Limits of Detection, dpm/mL. sj;l"l"
Counter19 | Counter2g, [t
Gross Alpha 12 -
Gross Beta 125* EEAR
Gross Activity 137
(alpha plus beta)

i \
"“ ,”I‘

‘4;"‘\‘
* Anomalous Background for.gtwfﬁ 1. ]Iudléd
“N; i i
“fy Fn “J‘J 0 li
JI U,
Inadequate sampling protocols. Pm%er\/aqion ‘éigents are not added to certain

surface-water samples at the tim Y ﬁplléd&:lon and therefore may result in
il Ty

Fﬁ iure to properly preserve samples increases the possibility of contaminant
degh&datmn and low analytical recovery.
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3.4 Groundwater

3.41 Background Environmental Information

3.411 Reglonal Geology

ANL and the Palos Park Forest Preserve are located or a broad, gently sloping arch
of Paleozoic bedrock called the Kankakee Arch. This arch connects 't‘h\e Wisconsin
Arch and the Cincinnati Arch and separates two broad depressions,‘,thg‘{minois Basin
to the southwest and the Michigan Basin to the northeast. ‘

The ANL site and the Palos Park Forest Preserve are undpr|a1n t)y c_:jlm:lal solls and
bedrock. The glacial soils generally range from 50 w ‘150 feét i.hlck and were
deposited by the Lake Michigan Lobe of the Wlsc$ns‘|n gfacv@r that flowed over the
northern Illinois area and built at least 19 morainebniﬂurmg a pulsating retreat. The
underlying bedrock consists of Silurian dofhwl’ﬂiqwﬂmestone, Ordovician shale,
dolomite, and sandstone, and Cambriqn ﬁ'amdsﬂﬂnes to a depth exceeding 1,500
"‘ﬂlhq rdt':ks Is ®stimated to be 3,500 to 4,000
feet (Knowles etal., 1963). .

The glacial deposits include till materlal “sands and gravels deposited by glacial
outwash streams and IacuStrme deposr{s accumulated in ice-dammed lakes. As the
glaciers retreated, a. lgu’ge glaclal iake named Lake Chicago was created behind the
moraines and coveced n‘ruch of. the eastern portion of Cook County. Lake Chicago
drained throqgh the Chl;ago Outlet River. This river carved the broad valley now
occupied byt {he Des P‘iames River and the Calumet Sag Channel (Figure 2-1) and
eroded the daﬂ‘*‘!’ﬁ‘a}tepoms to a point that these deposits have been completely
remi?ved As & rgsult Silurian limestone is exposed along the Des Plaines River. An
|s|and Was formed in the Chicago Outlet River that today has become a portion nf
the PalnéPark Forest Preserve and is the site of Plot M and Site A (Figure 2-3).

3.4.1.2 Hydrogeoloqy

The groundwater conditions for the ANL have been studied by Knowles, Drescher,
and LeRoux (1963). The study determined that the Niagara Dolomite of Silurian
Age and the St. Peter and Galesville Sandstones of Cambrian-Ordovician Age were
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the two major aquifers below the ANL site (see Table 3-30), The Niagara Dolomite
aquifer is separated from the other, deeper aquifer by the Maquoketa Shale and
other formations, Recharge of the Niagara Dolomite Is by migration of
precipitation downward through the overlying glacial deposits. Recharge of the
confined lower aquifer is from the west where these formations outcrop or are
overlain by glacial deposits (Willman, 1971),

ANL has used both the Niagara Dolomite and the St. Peter and Galesvillq Sandstone
aquifers. Four water supply wells penetrate to the Niagara Dolomlte and one well
to the Galesville Sandstone. This latter, deeper well was drilled ta, a dépth of 1,595
feet into the Galesville Sandstone but is now dry dnd out of gmduttlon \l\/hlle in
use, this deeper aquifer had a specific capacity of 4, 3d0 galluhs pét.day per foot
(gpd/ft) of drawdown (Knowles et al., 1963). Anotherwal‘\had té#ped the Niagara
Dolomite in the 800 Area but It was abandoned onge the Bop Atea was connected to
the laboratory water system. L"‘if?mh., '

MMJMM”MWﬂp i
The four water supply wells have been dril‘l]hi;l Int&‘phe r\jcagara Dolomite aquifer to
depths ranging from 284 to 345 feet. THé&“ wéilagar\'each produce 333,500 gpd. As
this is in excess of the laboratory néqd_ e él&imﬂutﬁ 8 million gallons per day (mgd),
only two wells usually operate af' atlméw.nh athird well sometimes placed on-line.
The piezometric level wathm the quga‘r“a Dolomite dropped about 12 feet beneath
ANL between 1960 a.nd 198(&) a3 rmult of water usage at the Laboratory. Analysis
of drawdown datg anc{ pumpagé rates of the water supply wells indicates that the
transmlssuvuty Qf the NIagara Dolomite aquifer is about 8,000 gpd/ft, based on long-
term data (K&Mowl@s et alw 1963) This study used wells placed into the dolomite that
had begn conmd’dw\m the 1940s and are no longer in existence. Well construction
dataaf thqse ordWells are not available.

The hy‘dfcfa,yhc gradient within the Niagara Dolomite originally resulted in flow
toward the Des Plaines River. However, pumping of the groundwater has modified
flow in the vicinity of the site such that flow within the aquifer is now generally
toward the on-site production wells, Water supply wells in Downers Grove
(approximately 3 miles north of ANL) have similarly modified the flow north of the
site (Figure 3-12). It appears that all the wells near ANL obtain groundwater from
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the Niagara Dolomite. The number of wells within 2 miles of ANL, their locations,
and total pumpage have not been determined.

Recharg‘e of the Niagara Dolomite aquifer has been estimated at 3 to 4 inches/year
(Knowles et al., 1963). Flow within this aquifer generally occurs along solution-
enlarged cavities within the surface weathered zone of the dolomite (Zeizel et al.,
1962). Natural discharge of the aquifer occurs at dolomite outcrops along the Des
Plaines River. ",v,.'

Flow in the glacial till is poorly understood at the ANL site. It has beeﬁ*pastulated
that a perched water table is present within the till that alIoWs~*Very little Hydraulic
connection to the underlying dolomite. This conclusion seemsrw have ‘been based
on the existence of several dry wells screened in the t'ilr fr‘r a hydmgeologrc study
conducted in the West Chicago area. As a resu!trANL h H‘Irmned its monitoring
program to the shallow groundwater beneath thé‘»ANL sitq However, ane study
done by the U.S. Geological Survey (USGS) (C‘NJ ) ‘,;;'”83825 on the behavior of a
tritium plume at Plot M indicates a, sié_‘;mflé}a‘m vertical component to the
groundwater flow. This vertical compow“ 1 had allowed tritium to migrate down
to the underlying dolomite. This swjfi 5& Qetérmmed that permeability of the

glacial till ranged from 1 x 10-6 cen‘gmeteh' p"er second (cm/sec) to 1 x 10-8 cm/sec.

i
" ‘ ).‘.

Studies of several landf|H§ m thP northe'astern Illinois area (Hughes et dl 1971) also
determined the preuence of regrtﬁmal vertical flow toward the dolomite. These
reports are all in agreement w tth the earlier Knowles et al. report (1963) and the
Zeizel et al. report(1962)

!
'“l‘

342 Gér‘r"’f‘éﬂ M.scrlptlon of Pollution Sources and Controls

Knownvand potentlal sources for groundwater contamination at ANL and the Palos
Park Forest Preserve typically consist of areas used for storage and/or disposal of
waste products Releases from these sources may eventually contaminate the
Niagara Dolomite aquifer through vertical migration of contaminants, which can be
carried through the soils and geologic formations by precipitation infiltration. The
major areas of known concern are Plot M and the 800 Area Landfill Plot M is an
inactive landfill used during the 1940s to the 1950s for disposal of radioactive and

hazardous waste. A detailed discussion of thissite is presented in Section 4.5.1. The
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800 Area Landfill is an active sanitary landfill used by ANL. It has been in operation
since 1968. A detailed discussion of this site is presented in Section 4.1.1.4.
Environmental data associated with these areas are discussed in Section 3.4.3.

Another site which is known to have been a past source of groundwater
contamination is the A2R2 Pond. As discussed in Section 3.3.2, the A2R2 Pond
contains tritium and is closely linked to the groundwater, as evidenced by the
sudden loss of pond water to the subsurface environment in 1982. Thezpond was a
source of tritium contamination to the groundwater at the time o th water loss;
tritium measured in a well downgradient of the pond in 1982 '“8 péfgept of the
EPA drinking water standard at the time. More recent groun',? ampll"ri%’g inthe
vicinity of the pond indicates that concentrations of tritium a & normal range
anu none was detected that could be attributed to tie/a2R2 Pag;g (Golchert and
Duffy, 1987). e

. 1

Potential sources of groundwater contaming ot
Park Forest Preserve. Thesc areas are thgse-u' ‘
the groundwater but that lack monit ‘
areas of potential concern with resgag

o'gxist at ANL and the Palos
the potential to contaminate
lassess any potential problem. The

Re:groundwater are as follows:

The abandoned Nike Site".

Ueas scrubber impoundment near Building 145.
defwriters Pond.

Underground storage tanks.

10.}, The 319 Area Landfill.

11. " The abandoned septic field at Site A.

12.  Small equalization/settling pond near Building 108.

N O v AW

Known and potential sources are discussed in detail in Sections 3.3.2, 4.1.1, and
4.5.1. ‘
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343 Environmental Monitoring Program

3.4.31 General Description of Groundwater Mdnitorinq Program

Currently there is no routine, site-wide groundwater monitoring program at ANL.
Instead, groundwater monitoring is conducted under different programs at three
sites in response to individual environmental concerns. These three sites are the 800

‘Area Landfill, the 317 to 319 Areas, and Site A/Plot M. In addition, the four ANL

water supply wells are also sampled. Monitoring programs at the 8Q0 ‘"f',,ea Landfill
and the 317 to 319 Areas are conducted under ANL funding, wh;le:t e'program at
Site A/Plot M is being carried out under the Formerly Utlllzed Site medial*Action
Program (FUSRAP) in conjunction with USGS studies.
groundwater have been divided as well, into chemical

3.43.2 Monitoring Well Location and onstruction

; Construction detauls are reasonably
T lnlwring wells. In general the depth of the well and the
smg .;ai)e been measured. The monitoring wells constructed in
"’sﬁtof polyvmyl chloride (PVC) casing and screen, generally of 2-

"'V"-’;_J;_ 'acks vary from 5 feet to 15 feet. The excessive |ength of the gravel pack
ensuresw..l‘g-.);cerceptuon of flowing water in sand seams within the glacial till. The
monitoriﬁg wells placed into the dolomite at Site A/Plot M, the ANL water supply
wells, and the picnic wells at the Palos Park Forest Preserve consist of casing driven
down to the top of the dolomite and an uncased core hole in the dolomite to the
terminated depth. The dolomite wells at Site A/Plot M are currently used in
hydrogeologic studies by the USGS, which has records on their construction. Specific
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information on well construction for the 800 Area Landfill, the 317, 319 Areas and
the Site A/Plot M is discussed below.

800 Area Landfill

Fourteen monitoring wells at the 800 Area Landfill have been placed in three phases
(Figure 3-13). Five wells were originally placed around the 800 Area Landfill in
fall 1979. These wells included the upgradient well along Westgate P\oad (Well 1),
wells at the northeastern and southwestern corners of the site (Weils 2 and 4), one

feet east of

respectively. Athird well, Well 6 was p aged mrdway along the eastern boundary of
the site to a depth of 44 feet Cod‘;twctron consisted of PVC casrng with a 3-foot

mrd&;v‘éy ‘aiong tie northern boundary of the site and became Wells 8, 9, and 10.
The'se‘*ﬁ; “wells were drilled to a depth of about 10 feet below where water was
encountered during drilling, which varied due to the depth of permeable zones
within the glacial till. Construction consisted of PVC casing with a 5-foot screen at
the tip. The bentonite seal in all wells except Weil 2 was placed 10 to 15 feet above
the well tip. In the replacement Well 2, the bentonite seal was placed 32 feet above
the well tip. Pea gravel was used as a filter pack. The depths of the wells generally

ranged from 20 to 30 feet with one well placed to 55 feet.
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317 to 319 Areas

Four wells were placed at the 317 to 319 Areas In 1986 to monitor chemical
parameters. Three wells (MW-2 through MW-4) were located downgradient in the
- glacial till and one (MW-1) was located upgradient in the glacial till (Figure 3-14),
All were placed at depths of about 40 feet. Construction consisted of a PVC casing
with a 5-foot PVC screen at the tip. The bentonite seal was placed 5 to 15 feet above
the top of the screen, The filter pack consisted of pea gravel.

Site A/Plot M

m’

‘To monitor the groundwater at Site A/Plot M, four wells Wm,_ “dijlled into the
Niagara Dolomite and 10 wells were placed in the q?’&]al, till"¥§-1976 under the
FUSRAP (Figures 3-15 and 3-16). One of the dolonyte wé] &qonstructed at Site A
and the remaining 3 dolomite wells and_10 tj}acla1'ff.’"¢,lil wells were placed
downgradient of Plot M. The wells in the dolmww,mms:sted of casing driven into
dolomite and an open core hole in thq{oéw nw‘Th ‘Iqlepth of the core holes varied in
the rock. Construction details for the w@{dﬁ'm*wﬂhe g”facml till are not fully available

but the wells cormst of 2%- mch PVC} gﬁ;‘ﬁnd screen. In 1980 an additional six

3.4.3. 3 ¥ e Sampllr\q Procedures

There is both chemical and radiological monitoring at ANL. Sampling at the site is
conducted by two teams, one each from the chemical and radiological laboratories,
respectively. Collection of environmental sampales for chemical sampling is
delineated in Industrial Hygiene Operating Procedure |HCL-001, “Water Sampling
Site Locations, Sample Collection, and Preservation” and in Chapter 13 of the
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Quality Assurance Plan for the IHCL. Operating Procedure IHCL-001 identifies the
location of each groundwater sampling point, the frequency of sampling at that
location, the sampling technique to be employed, and the preservation agent.
Chapter 13 of the QA Plan for IHCL describes handling, storage, and shipping
requirements for environmental monitoring samples. There were no written
protocols for collection of radiological samples.

The chemical team consists of two mdnvrduals This team samples well*& at the 800
Area Landfill and the 317 to 319 Areas. A common submersible pump is used to
purge the wells. The depth to water is measured using an electromc dev)ce priot to
purging but not after sampling. The volume of purged, water s medsured in
graduated bottles of 20 gallons. Because of the very slow retharge afth~ wells in
the glacial till, usually only one borehole volume can be purged before the well is
empty, and sampling must wait at least a day for su,fflcremt recharge
“':im,] A

Groundwater samples collected by the chemzda('%ﬂ,‘%f‘:\re recovered using a Teflon

.
“ »‘l

‘,'.

or rinsing the equipment with denomzéd”w. tet‘and drymg with a paper towel. All
equipment is placed on a plastrc Sheetw 'aqd dn the ground. Chain-of-custody
documentation is not routmely mammrned ‘A sampling exercise by the chemical
team was not observed; however, drscuésrons with team members indicated that

sampling protocols were mllowed and{hat preservatives were added correctly.

NHH

o .,
l‘ .

‘
“.z‘

The radiological team cbnsrsts i one person. This individual samples the wells at
Site A/Plot M, the pi{‘.mr,: wells at the Palos Park Forest Preserve, the 800 Area
Landfill, ay¢ th ¥ NL"'QV‘afer supply weIIs for radiological constituents. In addmon,
this mdwu..‘- :

constlfuents “The usual sampling procedure at Site A/Plot M does not involve
purgmg the stagnant water in the well before sampling. The depth to water is
measured _prior to sampling with chalked steel tape. The wetted surface of the
chalk indicates the depth of water. The tape is decontaminated with dry tissue
paper. The groundwater is sampled using a copper bailer with a braided, stainless-
steel cable. Decontamination is achieved by pouring deionized water over the
bailer and coiled cable. Written sampling protocols were not available to the
Survey.
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The picnic wells are sampled by the radlological team using the existing pump
mechanism to pump water into a gallon jug. Purging is not conducted. Sampling of
the ANL water supply wells Is conducted by opening a tap nearest each well,
allowing about 2 gallons of water to drain from the open tap, and then filling a
gallon Jug. Chain-of-custody documentation is not routinely maintained. A
sampling exercise was not observed by the Survey. Written protocols and
preservatives used are prasented in IHCL-001.

|\
1‘\
1,'\'&

H'i\

‘J‘
CFa
"a N,

3434  Monltoring Frequency, Parameters, and Results

Monitoring programs have been instituted at ANL on 1ne baﬂ#'of.characterrstics of
the individual waste sites. These programs have begun at dwﬁ}‘éh‘c“ttmes for the
various sites and have been directed toward chemlcaia%}ﬁ*mdiongical parameters
suspected at the particular site. A detailed summ?ry de{m Hing the various aspects
of each site monitoring program is presented belovw hm "n

, Wiy,
800 Area Landfill ‘”fh e

I '1'
Jn! ll‘.
H “ ! s, "

The chemical parameters monitoredii J M{" manlr"Ea Landfill are listed in Table 3-31,
The chemical parameters choser‘i“'for”ﬂ’mh tor”mg have changed over time. After
several years of analyzing for the pémmetérs listed in each phase in Table 3-31, the
concentrations of the pafameters ar‘é evaluated and some are deleted. The

,,,,,

for tritium ana,,ysis : j
Well7bsm¢3 *Eh ;

along Wthate Road (Well 1). However, it appears that background Well | has
elevated ‘evels of some contaminants such as chloride, dissolved solids, iron,
manganese, and sulfate. Maximum concentrations for 1986 are presented in Table
3-32. EPA drinking water standards are included in the table for comparison
purposes only since these wells and water at these depths are not used for potable
purposes.
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TABLE 3-31

PARAMETERS MONITORED AT THE 800 AREA LANDFILL

i

Phase Parameters
I pH, chloride, total dissolved solids
1979-1981 ‘
I acetone*, arsenic, barium,benzene*, cadmium*, chloride,
1982-1985 chromium (IIH)*, chromium (VI)*, copper*, cyanide*,dissolved
solids, fluoride, iron, lead*, manganese, mercury, fitkel*, pH,
| selenium, silver, sulfate, xylene, zinc PR
! I Same as for 1982-1985 in addition to: benzene, ethylbenzene,
1986 m-dichlorobenzene, m-xylene, monochlargenzene, av.
dichlorobenzene, o-xylene, p-dichlorobénzené, p-xylene,
tetrachloroethylene, toluene, trichlgroethylee, ,2/4-
trichlorobenzene, tritium o,
* Monitorin% for these parameters was discontin{{’ﬁd atsaeh well location after 1
to 2 years if measured concentrations were gonsidpred byANL to be of no
concern, Gl e

fqﬂ‘
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The high pH level in Well 2-2 at the northeastern corner of the 800 Area Landfill
appears to be the result of cement contamination in the gravel filter pack. The pH
level has recently dropped In Well 2 from historically high levels. This.drop may be
due to the removal of the cement In the older well by repeated purging over the
years, If this Is the case, this would indicate that the actual pH of the groundwater
near these wells is at or below the level of 7,9 units measured in the older of the two
wells,

‘v.

As reported in Table 3-32, maximum arsenic levels at the 800 Area: L:aﬁdfill range
from below 5 micrograms per liter (ug/L) to 14 ug/L. Avqrage ar‘ﬁehjc levels
measured in Well 3 have declined from 35 ug/L in 1983 to 7, ub‘ L iH 1986 tthough
arsenic has also recently been detected at Well 9 at an avgrage tﬁ(["@*uwh ‘The source
ls unknown and has not been detected at any ohﬁ@ﬁlx"&qcat cm In addition,
manganese values are consistently above the Eg}A drlﬂgmg \nater standard for
aesthetic criterla of 50 pg/L and are as high g/L xlron is also frequently
above EPA standards for aesthetic cruterl aﬂﬁwm?’a‘ég 1S “for the high Iron and
manganese levels are unknown, Chlori?e I V%ls a*q,!hlgh at Wells 1 and 1-2. This is
probably due to the application of road @_%%o W,gestcjate Road.

1986 Samples were collected at aH Wellé and parameters were below detectable
limits of 5 to 10 ug/L at’ ;ﬂl Iocatlons although analytical error, as discussed in
Section 4.4, reduces the data ék‘ed&bmty

1

picocuies p { i'“‘(&Q/L] but less than 1,000 pCi/L. The proposed EPA drinking
waterstqndardfieo 000 pCi/L. The tritium levels suggest that flow from the landfill
is toward the east and northwest at shallow depths (Golchert and Duffy, 1987), The
source of the tritium is unknown; if tritium has been disposed of at the landfill, it
has not beer\ recorded.

317 to 319 Areas

Monitoring wells were placed at the 317 and 319 Areas in 1986 and have been
sampled for inorganic constituents. The chemical parameters monitored at the 317
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to 319 Areas are the same parameters monitored during 1982 through 1985 at the
€00 Area Landfill, as listed in Table 3-31. Currently, two of the four wells are dry.
The results of these analyses for 1986, as presented in Table 3-33, indicate

~ contaminant levels below drinking water standards. .

Site A/P!ot M

From 1973 through 1986 all the wells at Site A/Plot M, consisting of the Palos Park
Forest Preserve picnic wells, the glacial till wells, and the dolomite Wells (Figures 3-
15 and 3-16), were monitorad for tritium and a few other radi uch&es .Jn 1986,
monitoring for organics and inorganics began in the glag o till: wellsand for
inorganics in the picnic wells. However, tritium remains :Iy‘;‘constxtuent
monitored in the dolomite wells. This is because thes

ol

Picnic Wells - When the groundwater mé
1973, one Palos Park Forest Preserv e J!w‘as sampled for tritium. The results
of testing indicated tritium Ieve#s_},g‘t & t 12,000 pCi/L (DOE, 1978). Additional
samples from other forest preser've, icic wells also indicated the presence of
tritium but at lower levelg ‘(DOE 1978‘) An ongoing monitoring program of the
picnic wells was instituted for nt:_"'”‘sm which indicated seasonalily fluctuating levels
peaking at 10,000:tQ 000 pC‘r/L'm fall and winter. Table 3-35 presents tritium and
inthe picnic wells for 1986. Both are below EPA standards.

uranium concentra
anium is a gross alpha standard of 15 pCi/L. Inorganic

The standatd used for ur
constltuents @ve"-aiw been sampled in the picnic wells. Concentrations in picnic
well nUmboer 51”67 during 1986 exceeded lllinois State drinking water limits for lead,
manganese and sulfate (Table 3-36). However, the high lead and manganese levels
may be- (me to well pump deterioration (Golchert, 1987d), while the high sulfate
levels may result from the naturally high sulfate levels throughout the Des Plaines

River valley.

Glacial Till Wells - Test results for the glacial till wells indicate that contaminants are
below permissible limits for all parameters except sulfate (Tables 3-37 and 3-38).
The concentrations of sulfate ranged between 72 and 2,363 milligrams per liter




TABLE 3-33 - |
REPORTED MONITORING WELL DATA FOR 317 TO 319 AREAS IN 1986

Paramgtera Well MW-1b Well MW-2b Wizér%‘:;nnkég?ds
Arsenic <0.01 <0.01 5.0
Barium 0.0276 0.0386 100 -
Cadmium <0.0002 <0.0002 1.0
Chromium (total) <0.0010 <0.0010 50
Copper 0.0087 0.0087 : i
lron <0.100
Lead <0.0010
Manganese 0.0058 15
Mercuryc <0.1 200
Nickel 0.0218 -
Selenium 1.0
Silver 5.0
Zinc
pH :
Chloride 250
Fluoride
Sulfate 250

aConcentra
ch_eJ_,‘ dcatlom
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TABLE 3-34
CHEMICAL PARAMETERS MONITORED IN THE VICINITY OF SITE A/PLOT M

Well Phase Chemical Parameters

W
I Picnic Wells: tritium

1973-1975

Il Picnic Wells: tritium and potassium
1976-1981 Glacial Till Wells: tritium
Dolomite Wells: tritium e

0 Picnic Wells: tritium, uranium et
1982-1985 Glacial Till Wells: tritium, uranium, and stronﬁum 9‘0
Dolomite Wells: tritium T

A Picnic Wells: tritium, uranium, arsenic, barmm, cadmium,
1986 chloride, chromium, copper, Iead Manganese, mercury, nickel,
pH, selemum silver, sulfate, and zimig. i

G|aCIa|TI||WE||S tritium, stro g‘tlum~90 uramum the organic
Farameterslastedm Table 3-29" r198é and themorgamcs
sted above for the Plcquells

Dolomite Wells: trmum g
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TABLE 3-35

MAXIMUM AND MINIMUM RADIOACTIVITY CONCENTRATIONS
IN PALOS PARK FOREST PRESERVE PICNIC WELLS

IN THE VICINITY OF SITE A/PLOT M, 1986

Well Numbera Tritiumb Uraniumb
5159 (0.43-0.94) x 103 0.06-0.63
5158 (<.2-.28)x 103 0.04
5157 (<.2 -.26)x 103 1.36%
5167 (<0.2-3.4)x 103 0.03%0/82.,
5215 (<.2-.26)x 103 S

EPA Drinking Water
Standard

90 x 103¢

Source: Golchert, 1987d

alocations depicted in Figure 3-16

bConcentrations in pCi/L
cProposed
dGross alpha standard
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TABLE 3-36

INORGANIC CONSTITUENTS IN PALOS PARK FOREST PRESERVE PICNIC WELL
NUMBER 51672 NEAR SITE A/PLOT M IN 1986

EPA

constitaents | "Sammee | Average | Minimum |Maximum | Ofnking

‘ ' Standards
Arsenic 4 <0.005
Barium 4 0.076 £ 0.073 | 0.033 0142 *f. 1.0
Cadmium 4 0.002 £ 0.002 | <0.001 0.003"} . 0.01
Chioride Z 5525 £ 8477 | <0.100 | 43.000 | 250
Chromium 4 0.005 + 0.003 0.003 | -gpo7]  0.05
Copper 4 0.280 .04 ‘..,v‘f.““bas
Fluoride 4 0.106 01132 -
iron 4 13.043 26,471 7]
Lead 4 0.070 0.234 0.05
Manganese 4 0.087 0.156 0.05
Mercuryc 4 “ <0.050 2.0
Nickel 2 0.015 0.028
pH 4 7.2
Selenium o _, <0005 | 0.1
Silver E e <0.001
Sulfate A& 4 307 £ 105 214 397 250
Zinc 12.215 + 3.180 10.389 15.543

Sourcg...Got

v
PHEHN

abééati_gfn?depi@c%d in Figure 3-16

bConeentrations in mg/L unless otherwise noted

cConceptrations in ug/L.
-Indicates'no standard exists
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TABLE 3-38

INORGANIC CONSTITUENTS IN GLACIAL TILL WATER

IN THE VICINITY OF SITE A/PLOT M, 1986

Well Number a

Inorganic EPA
Constituentb
Arsenic &
Barium 1.0
Cadmium 0.01
Calcium -
Chioride T, - 250
Chromium In "}Hgl":fvl,“.._a? <0.01 0.05
Copper i . 0.03 0.18
fron 0.60 <0.05 -,
Lead 0.02 <0.01 0.05
Manganese ‘1.34 0.01 0.05
Mercuryd <0.05 § <0.05 2.0
pH 6.9 11.3
Selenium <0.01 | <0.01 0.01
Silver <0.01 | <0.01 0.05
Sulfate 2612 625 250
Zinc | <0.01 | <0.01 -

. fioichert, 1987d

alocatibris depicted in Figure 3-15
bConcentrations in mg/L unless otherwise noted
cFederal Register, Vol. 43, No. 243
dConcentrations in ug/L
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(mg/L), while the limit for sulfate is 250 mg/L (Golchert, 1987d). No other
constituents exceeded EPA standards, which were used only for comparison since
these wells are not used for water supply. Nonetheless, tritium concentrations in
the glacial till monitoring wells immediately adjacent to Plot M were recorded as
high as 3.2 x 107 pCi/L in 1986, well above background levels of 100 to 200 pCi/L.
Organlc concentrations were all below detection limits of 5 pg/L to 10 ug/L.
However, analytical error, as discussed in Section 4.4, reduces data credibility at Site
A/Plot M. : .

[RE]
‘.""‘

iy

Y

Dolomite Wells - Results of the tritiated water analyses in the dolpmlte wells (Table
3-39) indicate that 8 of the 14 wells sampied in 1986. had etlevated tritium
concentrations. The highest levels were in the six wells DH Q.m?JDH 14, which are
furthest north and generally nearest the intermittent sti am.tha‘t'flows next to Plot
M. Asdescribed in Section 3.3.3.5, elevated trltlum.concen &ﬂons have been found

and may be hydraullcally connected to the dol )
’Jlli.l-‘

& conduit for tritiated water from Plot lVl ta]

Water Supply Wells

c?.w'.".
',', '

- beta, trltlum stronll__: m '.}Q, radlum 226 uranium-234, and uranium-238.  Since

Samples for:,‘ Sha:,eta and trltlum are taken quarterly, the remainder yearly ln
1986 alpha val les were reported as high as 6.6 pCi/L, beta was recorded as high as
9.7 pCl/L ‘and tritium was recorded as high as 478 pCi/L (Table 3-40). All these values
were re.gg,,rded at Well 2. The remaining parameters have all been recorded at less
than 1 pEl/L except for radium-226, which has ranged from 1.0 to 1.7 pCi/L at Wells 1
and 2 (Golchert and Duffy, 1987). All values are below the EPA drinking water
standards for community water systems. No other sampling is conducted on the
water supply wells.
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TABLE 3-39

MAXIMUM AND MINIMUM TRITIUM CONCENTRATIONS IN
PDOLOMITE WATER IN THE VICINITY OF SITE A/PLOT M, 1986

 Well Concentratior (pCi/L)b

Numbera Minimum Maximum
DH1 <200 . <200
DH2 <200
DH3 1,450 £ 120 4p
DHa <200 7
DH5 <200 |
DH6 360 + 100
DH7 <200
DH8 <200 i,
DH9 26,220 £ 31 Wi, R 28,460 £330
DH10 6,780 14y, 1]~ 7,700£210
DH11 8,230 10,390+ 190
DH12 6,860 ¢ 180, 8,430 + 200
DH13 P 25?&% 20 5,150 + 130
DH14‘:;'L;. &8&3“60 12,350 £230

Source: GbJ her‘t 198/‘d

a hqiatlons de'pt(:ted in Figure 3-16
biFropes d EPA Drinking Water Standard for tritium - 90,000 pCi/L
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TABLE 3-40

HIGHEST MEASURED RADIOACTIVITY LEVELS IN ANL DOMESTIC WELLS IN 1986

Source: Golchert and Duffy, 1987

aConcentrationsin pCi/L
bProposed

cCovered by the gross alpha stan;d,‘a‘;‘d: {

3-131

We“Number
, EPA Drinking
Parametera Water Standard
1 2 3 4
Alpha 4.5 6.6 4.3 3,0 15.0
(nonvolatile) Y
Beta 7.6 9.7 8.1 7.3 0150
(nonvolatile) BRI
Tritium 239 | 478 | 169 | 158 90,0008
Strontium-90 <0.25 | <0.25 | <025 | <025 g0
Radium-226 1.26 | 166 | 0.69 | 051" 5.0
Uranium 0.44 | 033 | 0.41 4 022 C
(natural) .




3.4.4 Findings and Observations
The findings that involve actual and polential groundwater contamination are the
result of current and past releases, spills, and disposal practices and are therefore

discussed within the context of other findings In Sections 4.1.2 (Waste
Management) and 4.5.2 (Inactive Waste Sites and Releases).

3.4.4.1 Category|

None

3442 Cateqory ||

None

3443 Cateqory il

1. Inadequate groundwater mam@f' il
monitoring program is not aes;gwa“ ? i&entify all contaminants that may
reasonably be expected t&. be p*é\sent rom current and past site operations
and disposal practnces Ko

q

ANL has severat ﬁperaﬁmns‘and active and Inactive waste sites, as discussed in
Sections 3.3, '41 and 4. 5 ‘which may be contributing contaminants to the
groundwater 'Operations and active sites include potentially leaking
Iaqutory qnd sevyér pipes; the small equalization pond behind Building 108,
which fwéivédulrunoff from the coal pile, filter backwash water from the water
‘creatmen‘% plant, and demineralizer blowdown and cooling water from the
Centrdl Boiler House; USTs; and the flue gas scrubber impoundment near
Buﬂdmg 145. Although there are numerous organics and inorganics of

potentlal concern from those sources, ANL is only analyzing for a portion of
them.

In addition, wells at active and inactive waste sites may not be placed in

appropriate locations to identify contaminant migration toward the aquifer in
the 317 to 319 Areas and the 800 Area Landfill. The Niagara Dolomite aquifer
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In this region is recharged by vertical migration of precipitation.

~ Consequently, contaminants that may be in the solls could be carrled toward

the aquifer by means of the infiltrating precipitation. As the water and any
assoclated contamination seep through the glacial till, there is both vettical
and some horizontal movement. However, monitoring wells placed at the 317
to 319 Areas and the 800 Area Landfill are not placed in such a manner that
they would Intercept the suspected plume of contaminated groundwater.
‘ t

Also, screens on groundwater monitoring wells at Plot M ar. Iocated below
the top of the aquifer. Therefore they may not Intercept orgaﬂics which,
because of thelr low density, may be floating on top of the aquh‘er T

As a result of the potential for organics and soméi}rl.iprgam& to be present in
the glaclal till groundwater and the Niagar.a Doidml‘t& aqun‘er and not be
identified by the present sampling progi‘ém thq Survey will conduct
groundwater S&A for a broad range of sh#ﬁddﬁq&l ‘”pn'{ammants from selected

’’’’’

wells within the glacial till soils and Mq 44 H::»mlte aqunfer beneath ANL and

Plot M. Samples from exlstmg vx/é(lsﬁ le,’fhe ¥aken at Plot M. the 800 Area
Landfill, the 317- 319 Areas, an&tt‘!"‘"' "L«.watersupply wells New wells W|ll be

the 317-319 Areas. Groundwétar sa‘mples will also be analyzed for incraanics
and radiologicalcoﬁt@minants K

; P ,
o ".‘ SPN
) G

3444 CategepyjV.

1.

o
AN K

Pot: 3-ﬁhue§"c riable groundwater sampling data. The groundwater
samplfrtm Géltures and practices produce data of questionable validity for
éampled p@rameters and could be resulting in incorrectly quantified or
u-ﬁdetected releases of contaminants to the groundwater.

N
R
1, "‘

Obs:ervations indicate that ANL's sampling practices do not follow recognized
QA/QC practices, which reduces the validity of the data. The Survey team
observed a sampling exercise at Plot M by the radiological sampling team.
Examples of deviations from recognized QA/QC procedures that were
observed and that could compromise the validity of the collected data
obtained frommonitoring wells are (1) lack of well purging prior to sampling,
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whlich may result In laboratory analysis of stagrnant water; (2) use of stainless-
steel, bralded baller cable, which may result in sample contamination; (3) use
of poor equipment decontamination procedures, which may result in sample
contamination; (4) use of chalk on steel tape to check wetted level on tape to
obtain water depth determinations, which could result in well contamination;
and (5) lack of chain-of-custody procedures. A sampling exercise by the
chemical sampling team could not be scheduled during the on-site portion of
the Survey. ‘ .

Jw.” i “]llﬂnm ,‘,d m»]

isj ]
. w%:f...‘ iy

I

'qw ol
TH lm"m ’h“ [l‘p

I
.lu‘ﬂﬂi"n,
i
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4.0 NON-MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

This sectlon discusses findings and observations pertaining to waste management,
toxlc and chemical materials, radlation, quality assurance, and inactive waste sites
and releases. These discussions do not Include background environmental
Information because the areas addressed are not necessarlly tied to one medium as
was the case with the discussions In Section 3.0.

41 Waste Management e

-
<<<<<

v
“L

research, the wastes generated from ANL Include hazardqﬁus, rad foactive, mixed
(hazardous and radioactive) and nonhazardous wdgtes
gt '

Vit .I.r.
1 ’M “;‘,', g

Wastes generated in laboratories can dlffqpsigm it 'ér\*tly. from wastes generated In
production facilities, Laboratories gederafe sman ‘quantities of many different
wastes, whereas production facilrtleg“nmmaﬂy generate large quantities of
relatively homogeneous wastesy., The “prdber’handlmg and disposal of laboratory
wastes involve special procedures that ere not typlically utilized at production
facilities. Laboratory wastes can even ;yary considerably from year to year because

of new or modified researth efforts.

In general, hdzardqus, radloartwn and mixed wastes generated at ANL are
accumulated af satelh.te storage areas at various laboratory buildings and
transferred to B’uildmg 306, Waste Management Operations (WMO) facility (Figure
4-1),. Where the wastes are repackaged, processed, neutralized, accumulated,
sohdrfied, or oth'erwrse treated for eventual off-site disposal. In certain situations,
wastés are disposed of at an on-site sanitary landfill, or are discharged to a
Iaboratocy wastewater or a sanitary wastewater treatment plant for treatment
prior to release to Sawmill Creek. The specific details of the ANL waste
management program as it pertains to hazardous waste, mixed waste, radioactive
waste, and nonhazardous waste are each discussed in Section 4.1.1 which follows;
sanitary and labaratory wastewater is discussed in Section 3.3,
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4141 General Description of Pollution Sources and Controls

4.1.1.1 Hazardous Waste

ANL generates a wide variety of hazardous wastes that can be broadly categorized
under the Resource Conservation and Recovery Act (RCRA) as flammable, corrosive,
toxic, reactive, and RCRA-listed wastes. Due to the nature of research performed at
ANL, different hazardous wastes in varying amounts are generated each year and

some areas produce or may produce hazardous wastee ’t;‘are not collected for
disposal. Rather, they are released to the soil or stitface W'yl er.-$uch areas include,
but are not limited to, the Building 145 flueqt
potentially contaminated with heavy metals, an :
a leaking surface impoundment; a coak:pa,leﬂif
releasing heavy metals and orgamcs tove noff wwater; some unprotected lead
materials in storage areas outswde Bb} i g$’306 378, and 382 that could be
releasing lead to the soils; and a shoot«and burn operation located near the 317

Area that could be releasmg resndual Grgamcs and reactwe metals to the soils.

berWwhich generates water
[Ifatésithat is recirculated within
.ated mear Building 108 that may be

el

The ANL 1986 "Generator Annual Hazardous Waste Report,” filed with the lllinois
Environmental Protectibn Agency (IEPA), indicated that 104 labpacks and an

addltaonal. 3 Gm.gallcms :6f various bulk liquid or solid hazardous wastes, as

identified . Ta e, 4-1, Wwere shnpped off-site for treatment or disposal. Labpacks
are normally“a’oc:_andJISS gallon drums into which smaller containers of hazardous
hq‘und orsolud westes are placed. The void spaces in the drums are packed with an
absorbent material to minimize breakage or spillage. The bulk liquids and solids are
normaHy shlpped in 55-gallon drums.

The ANL 1986 "Generator Annual Hazardous Waste Report" also indicated that 40
full or partially filled labpacks were being stored in various waste management
facilities at ANL and that 4,163 gallons of additional bulk liquid or solid hazardous
wastes were either being stored or treated at various waste management facilities

H
H
UJ



TABLE 4-1

HAZARDOUS WASTES SHIPPED FROM ANL
FOR OFF-SITE TREI‘:‘TMENT OR DISPOSAL,
986

Labpack Shipments

Ignitables
Mercury Contaminants
Corrosives

Phenols

Cresols

Chlorinated Ignitables |
Halogenated Corrosives
Oxidizers

Arsenic Compounds
Lead Contaminants
Cyanides
Reactives
Dioxane
Solvents

1986 Generator Annual Hazardous
Waste Report

Source:




i

o

at ANL. The types of waste being treated and stored in labpacks and bulk
containers at ANL are identified on Table 4-2.

The individual researcher who generates the hazardous waste is responsible by ANL
policy to minimize, identify, segregate, package, and label hazardous wastes for
further treatment or disposal. There is an ANL "Waste Handling Procedute “(WHP)
dated September 18, 1986, which implements RCRA procedures and provides
specificinformation to the waste generator regarding these responsibilij:ies.

The waste generators may accumulate hazardous wastes in satelhtestorage areas at
their work locations. Hazardous wastes may be accumulated m bulk storage
containers, normally 5-gallon plastic bottles or metal cah,s
satellite storage areas, until the containers are full. Oth
are declared waste are typically stored in their orlgm”
small quantities of actual and suspected hazarddm
laboratories throughout ANL are poured dowy:si '
washing operations or experiment waste ﬁggo
to temporary holding tanks that disckghr,géwfo
system, which is discussed in Sec'cioq;;_ "

W
l"\

Hazardous waste generators are responslble for properly identifying the waste if
the waste is corrosive, |gmtable reactwe toxic, or a specific RCRA-listed waste. The
hazardous wastes sdentlfued by each waste generator determine the treatment or
disposal method eventually se‘rec‘ted by the WMO staff. Because multiple waste
generators somettmesoccupy the same laboratory work area and use the same bulk
hazardous, wa*ste receptacfes labeling and record keeping to keep track of the
various wastesjg U‘Q into each container are attempted, although in many
mstances the. Wasté identification and subsequent labeling was found to be
lncomplete lnventory sheets are in some cases filled out only after the waste
contamers are full and ready for shipment to the WMO facility. As a result, the
Survey ioted that the generators generally employ a “best guess” method of
specifying the types and amounts of the various wastes that are in their containers.

When the waste container is full or when a sufficient quantity of laboratory
chemicals have been accumulated, the waste generator makes a request to WMO to
collect and transport the waste to the WMO facility for treatment or disposal. The

4-5



TABLE 4-2

HAZARDOUS WASTES TREATED OR AWAITING DISPOSAL

Acid

Boron

Dimethyl sulfoxide
Chicrides

Lead compounds
Chiorites
Corrosives
Acetonitrile
Formic acid
Benzene

AT ANL, 1986

Labpack Chemicals
Cumene Poisons B
Ceslum Mercury compounds
Diethylamine ' Amitrole
Ethylamine Cyanides
Ethylene glycol Flammable sclids
Ether acetate Chloroform

Glycol monoathyl ether Nitrates

Hexane Metal compounds
Lead fluorobate Ethylene dichlorideii]}
Oxidizers Ferric chloride. -

Hydrochloric/tin salts
Aluminum powder
Barium-contaminated
Ethanol

Ignitables

Sodium hydroxide
Nitrates

Solvents
Acetaldehyde
Peracetic acid
Perchloric acid

Ethyl alcohol

Methyl chloroform
Collodion
Decaborane
Dnmethoxymethane

Isopropyl. qt.he'r
Petrole:,g'nﬁr' ether
Chrapijc acigh.,

Chroﬁ\e‘rge,h*ﬁ“
Sad{um’ :

Phosphorus pentoxide

Sodium

Sodium hydride

Sodium perborate
Cyclohexane

Bulk Chemicals

solids

W"‘Mﬁﬁate i
J% % Jhﬂ"

1 juntipermanganate
'[}Iert- 'jr,yl peroxide
j, x%ro en peroxide
hSddlum peroxide
Dioxane
i Tetrahydrofuran
Tetramethylsilane
Trichlorosilane
Trifluoroacrylonitrile
Solvent containing dioxin
Sulfuric acid containing dioxin
Sodium chromate
Potassium dichromate
Paint stripper

Nitric acid
. Barium acetate
romium plating solution Barium oxide
Lnﬂxfum Cesium
Magnesium Lanthanum powder

Lithium-sodium
Sodiurn-potassium
Potassium hydroxide
Sodium dithionite
Sodiuin monoxide

Nitrie/sulfuric acid mlxturp
Battery acidlead mixture
Mercury

Butanol
Methanol mixture
Sulfurie acid

sourca: 1986 Generator Annual Hazardous Waste Report
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request is initiated by completing Form PF$-197 “"Chemical Waste Disposal
Requisition," which records the following information:

(1) Division, building, and room number
(2) Specific type of chemical waste

(3) Specific chemical.compound name, vessel size, and weight

(4) Any precautions necessary

(5) Waste generator's signature, cost code, payro‘r"t"
extension, and date

e
;;;;;;

(6) Results of a radiation survey and the suriﬁ@¥or'51
it

(7) Signature of the Property Man-eggen‘r
materials are present.

Ry

When the WMO Manager recewa»s th : EJM 9% it is evaluated by the WMO staff to

~determine the proper treatment dr dlspusal method for each waste. If the WMO

Manager believes that all the mformé‘ﬁion is correct, the request is approved by the
manager for coHectton pﬁd eventuahtreatment or disposal. At thattime, the WMO
staff schedules a co tegtnqn dateand notifies the waste generator of that date.

On the sch,eduled da“te__@}ﬁé WMO staff goes to the building and room number
indicated 6 | __197 At this time, the WMO staff is responsible for ensuring
that ’che wast pro’perly identified, containerized, labeled, and numbered with
thé:,‘ : ulsutnon number, and that the information on the PFS-197 is correct in
accordahce with the ANL 1986 WHP. If any problems are encountered or the
informatign cannot be verified, the waste is not collected. The WMO staff is then
required to notify the WMO Manager immediately so that measures to rectify the
problem can be initiated. If no problems are encountered, the waste is collected
and transported by truck to the WMO facility for further processing. If the waste
cannot be identified by the generator, the waste is transported to the WMO facility
as an unknown and the waste is tested to identify hazardous characteristics.
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In practice, waste identification, labeling, packaging, and segregation are not
handled at ANL in full accordance with the ANL 1986 WHP. The Survey identified
such instances where the procedure was not being followed. These instances are
discussed in Finding 1in Section 4.1.2.2 and Finding 2 in Section 4.1.2.4.

Building 306 (Figure 4-1) is the focal point for WMO at ANL. In Building 306,
hazardous wastes that are accepted by WMO are either treateﬁ! on-site or made
ready for shipment off-site. |f hazardous wastes can be treated to! 'i"'nake them
nonhazardous, there are several pretreatment alternatives avallable These
alternatives are as follows: |

1. Flocculation Tank, Building 306 - Treatment | 1prov éa”f'br“‘?émove the
e

RCRA corrosivity characteristic D002 for bahﬁ g

liquids and may be used to react cherim:al salll

‘N

valence state. Thisisa RCRA- -permitted.f tw e

i HL Uijil i

wastes wtth a hzgh “WQred rifle. This facility is not a permitted facility
under RC A;;and has not been used for 2 years. However, RCRA approvals
havé: bEen """ q,uésted and, if approvals are lecewed it will be relocated to

ok
‘the

4

11111

Was‘c water genétated in the 317 Area reaction tank is hauled by truck to Building
306 (WMO) and is treated/disposed of according to contaminant concentrations.
This could“involve discharging the wastewater to the laboratory sewer system at
Building 208, |

tE harordous worns cannot be treated on site, they are prepared for off-site
trocomnent ordirpossd by WMO personnel. Identified harardous wastes transper ted
G a0 Teder i amall containers and in bullc Sogalion containers are initially
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received in Room C-157 of Building 306 for temporary storage. Waste is segregated
in this room using the chemical information provided by the generator. The WMO
staff then either open-pours the compatible chemicals into a larger bulk container
until full or places the small individual containers into labpacks. During the open-
pouring waste transfer operation in the waste transfer room of Building 306, the
solvent odors were perceived to be sufficiently high such that the Survey team
deemed it unsafe to proceed without respiratory protection. No respiratory
protection was used by the WMO staff during the pouring operation.

Other identified hazardous wastes in ANL-approved 30- or 55-gallo#. dmms that are
received by WMO in good condition are either temporaru!y stored cm open concrete

‘
Vi

until they are shipped off-site. Generators are responslble foi‘ recontamenzmg
waste into correct containers as necessary accordmg to} thé 1986 WHP ANL has

Building 306 to await analysis.

Area C in Building 325,{Figure 4- 1")f“‘i‘s- used for the storage of polychlorinated
biphenyl (PCB)- contammatad solld ‘or liquid wastes. PCB wastes are not defined as
hazardous under- RCRA, however a high level of human and environr~ntal
protection from PCBS is requlred under the Toxic Substances Control Act (TSCA).
The waste mamagemént»prbcedures for PCBs are discussed in Section 4.2.1.2.

Twa. Alkah Meﬁal Reac‘uon Booths are located in Bunldmgs 206 and 308, respectively,
arid" are operated by the Reactor Analysis and Safety Division and the Material and
Component Technology, respectively. These facilities are used to remove sodium
contamimation from metal parts and they generate waste aqueous sodium
hydroxide. The clean metal parts are reused elsewhere at ANL, and the wastewater
flows to an underground retention tank. When this tank is full, the wastewater is
pumped to an aboveground tank. WMO pumps out the aboveground tank and
hauls the wastewater to Building 306, where it is treated/disposed of according to
contaminant concentrations. Atmospheric emissions from these facilities are

4-9



discussud in Section 3.1.2.1. ANL has requested RCRA permit exemptions for these
facilities. EPA approval of the exemptions is anticipated since these booths do not
meet the PCRA definition of hazardous waste thermal treatment facilities.

41.1.2 Mixed Waste

DOE regulation 10 CFR Part 962, May 1, 1987, states that DOE-produced mixed
waste (radioactive wastes that contain hazardous chemicals as specified under
RCRA) will be subject to regulation under both RCRA and the Atomfc Energy Act
(AEA). A majorsource of mixed waste at ANL is scintillation cocktail viaisﬂwhlch are
used in radiatlon detection instruments. Radaoactive materials are introduegd into

::::

the detection Instrument. Each vial contains approxirﬂa‘cety 10 to 20 milliliter of
solution Building 329 as shown on anure 4-1 '11&9,?5 spam to" s‘tore 330 drums of
4 ]‘ \

Building 306, Room C-157, is used tps “dt{ner Qqueous solutaons of mixed wastes.
These wastes either have corrasgye Sixty-four
gallons of corrosive liquids were 9tored in Room C-157 at the time of the Survey.
Additionally, Building 308, Room C- 131, had approximately 6 pints of radioactively
contaminated tnmtrotqluene, stored under refrigeration at the time of the Survey.
Building 329 alsq stoges eagm 15- gallon drums that contain radloactively
contaminated sodtum that has been reacted in buty! alcohol.

N
Lipith

Q. Corthe ctmg radioactively contaminated lead as a mixed waste.
Radtoacﬂvely"q@ntamnated lead bricks and shielding posts are currently being
stored owtdoors‘on unprotected pallets on asphalt behind Building 306. Some of
this qud is encased in steel, making it tmpossnble to ascertain whether the lead is

radtoactlvé!y contaminated without removing the steel encasement.

Another potential mixed waste at ANLis the sludge generated from the drying beds
of the laboratory wastewater treatment plant. Although both radioactive and
hazardous constituents may he diccharged to the "aboratory sewer, results of ¢0
toxic analyses of the sludae pertormed by ANL have historically been holow

410
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minimum hazardous concentrations. Radioactivity analyses of the sludge
performed by ANL have detected low levels of radioactive contamination. Since the
sludge has been determined to be radioactive but not toxic, it has been identified as
alow-level radioactive waste. The sludge has subsequently been transported to the
Idaho National Engineering Laboratory (INEL) for disposal.

The decontamination and decommissioning (D&D) of inactive facilities represents
another potential mixed waste source, ANL has demolished numerous buildings in
the East Area and at other locations throughout the site as discussed Iﬁ' Section 4.5,

The inactive reactor CP-5 will also require D&D. Radiation has be&i, the only focus
of concern; however, chemical usage occurred in these bunldmds‘ and as a result,
any waste may require disposal as a mixed waste. *2;;3

_l‘uqs to fréat or dispose of
mixed wastes, and as a result the site is storing the-gq,r]natéhals mdeflmtely

4113 Radioactive Waste

ANL has three types of radioactive,was “Id%.le\‘/el, high-level, and transuranic
(TRU) wastes. Low-level wastm are‘thmé‘ff‘radioactive wastes not classified as
interinediate-level, high-level, ot. TRU waste, spent nuclear fuel, or by-product
material. High-level waste s defme“d"to ‘be the highly radioactive waste material
that results from the repmcessing .of spent nuclear fuel, including liquid waste
produced directly . m reprocesslng and any solid waste derived from the liquid that
contains a combma,tmn qf TRU waste and fission products in concentrations
sufficient td #equire 'permanent isolation. TRU waste is radioactive waste
contaminafqd ”L'ﬁ;h.:\a"bha emitting transuranium radionuclides with half-lives
|ongar,fhan '20' ,eaF"s"'and concentrations greater than 100 nCi/g, regardless of source
or. fdrm accordfﬁq to DOE Order 5820.20. High-level, TRU, and low-level wastes
generated at ANL are discussed below.

..J.,-

High-Level Wastes

Historical high-level wastes produced at ANL have generally been in the form of
irradiated reactive fuel. The fuel fromsixinactive ANl reactors (CP-1, CP-2, CP-3, CP-
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5, EBWR, and Jugyernaut) was remuoved and sent to uther DOE fadlities for storage
and processing.

High-level waste Is currently generated in the Alpha-Gamma Hot Cell Facility
(AGHCF) from the processing of Irradiated fuel from other DOE reactors. This waste
is packaged by AGHCF personnel and returned to the site of origin.

TRU Waste

* ‘

During the Survey, the AGHCF, located in Building 212, was the otily generator of

TRU wastes at ANL. The facility generates about 7 cublc Méters per‘ year of

‘l
e
i
l

shipped inshielded containers to the INEL via commor‘e ;ahﬂﬁer for leter disposal at
the WIPP. There are 125 30-gallon drums of TH] «RH dhemme Handled) wastes
stored In the vaults at the 317 Area awaiting shigmeﬂﬁ,,ﬁo th# INEL, The drums have
surface radlation levels between 500 mren:]]hr a%{ %’W #ﬁh/hr and contain a total of
50.6¢: grams of plutonium (90 percent é}lm m~ﬁ;g$9 10 percent plutonium-240)
and 90.8 grams of uranium-235, ANL df‘é*,i?ﬂ]t SMQ any TRU-RH waste to the INEL in
1986. ’, i,

U"’;:‘)l‘ 1’0‘ s

Six more 55-gallon drums of TRU- Cf*{ AContact Handled) waste were in storage
during the Survey in the 3;’17 Area*awalting shipment to the INEL, The six drums
have a total of 2565 gram§ pﬁ Granlum-233 and 1,490 grams of thorium-232
contained in a cement Matrix Each drum contains internal lead shielding to lower
the surface rgdvatlon lev.e[ﬁto below 200 mrem/hr and weighs approximately 1,450
pounds Al\j shi}ﬁmd 1,800 cubic feet of TRU-CH to the INEL in 1986,

i ) -J‘\

LOW,'; : ey@l"Wast‘&'

Low-levelwastes are managed at ANL using many of the same procedures as are
adopted for hazardous wastes, described in Section 4.1.1.1, The waste generator is
responsible for minimizing, identifying, segregating, packaging, and labeling low-
level wastes. An additional level of protection is integrated in the low-level waste
managarment svsterm i that cach major building or operating unit has a health
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physicist assigned to survey the waste before It is collected and transferred to the
WMO facility at Building 306,

Separate requisition forms and labels are used to segregate radioactive from
nonradioactive wastes. The labeling for radioactive waste segregates the waste
Into Combustible-TRU, Non-Combustible-TRU, Combustible-Non-TRU, and Non-
Combustible Non-TRU.

ANL attempts to segregate all radioactively contaminated wastewbier from its
radioactively uncontaminated laboratory wastewater. In bwildlhgs where
radioactive materials are used, wastewater Is collected In, miention tanks and
analyzed for radioactivity before being discharged into the 1abfpr&mry sewer. If the
contents of a retention tank are radioactively contamiﬂqted ahcwe ievels specified
In Table 3-12, WMO staff can pump out the tank and trankﬁer r,he edntents by truck
to Building 306 for treatment. Even though Am piac&p strict controls on the
discharge of radioactively contaminated waﬂmzagéﬁ.mtb‘the laboratory sewers,
some low-level radioactive materials are L;ch%m et ‘Wh"the laboratory sewer and
accumulate in the sludge drying beds aﬂ,he prraﬂyry wastewater treatment plant
(Building 575). Because of this, thawslud e, lis, hi‘imdled as a low-level waste and has
historically been shipped to the |NE‘LI% id 9|faosa| The last time the drying beds
were cleaned was in 1982, Howéwar, dmaning was scheduled for the summer of
1987. Additional dlscugs,lon on the s&udge drying beds was provided in Section
4.1.1.2, oy '”J“f?‘:‘ 1

\ ' .

rl X

'u';l‘,' j et .'
e o

Approxlmately 10 OOQ gal]ons of radioactively contaminated liquid wastes are
collected at; ANL .per mon'th They are normally accumulated in small (5-gallon)
container&ﬂ,' ‘,E.ighhusf@rious laboratory areas and on request, are collected and
transferred t'&wauil ng 306 for treatment. Treatment involves evaporating the
watbr tq increate the solids content. The solids are mixed with absorbents to
contra! the free liquid and the resulting mixture is drummed for shipment to the
INEL. ANL shipped 10,800 cubic feet of low-level solid waste to the INEL in 1986.
Approximately 6,480 cubic feet of low-level solid waste presently is stored in bins at
the 317 Area. Certain low-level solid wastes are baled at the 317 Area to reduce the

volume for shipment.
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41.1.4 Nonhazardous Waste

ANL staff collects nonhazardous wastes throughout the Laboratory property. The
annual waste-generation for 1986 Is summarized In Table 4-3, Each building has an
8-cublc-yard dumpster box outside to accumulate the nonhazardous waste from the
bullding. The dumpster boxes are padlocked at buildings managing radioactive
materials, A health physicist controls the key for the lock and surveys all
nonhazardous wastes for radioactivity before they are deposited in the dumpster.
The health physicist does not control chemical waste that might Inad\}ertently be
deposited In the dumpster. However, If any were found it would be..removed and
disposed of In accordance with the 1986 WHP. Other nonhazar%\,&s wasfes. such as
waste from the boiler house, construction debris, and sewag‘e, sgudge, are hauled
directly to the landfill by truck. “’!U’:?ﬂ*.. ‘]T!,, e

Most nonhazardous wastes at ANL are disposed of‘lﬂq the Z‘fl ‘78 atre on-site 800 Area

Landfill. ANL began corstruction of the 800 A.m M@ ﬂll ir?\¥966 and first utilized it

in 1968. Its expected remaining useful | ”“ “y #é*based on current waste

genetatlon rates. Between 1969 and 19.%?!5 %rﬂc Iaf.rench drain at the landfill was

used for dlsposal of hazardous waata,,w" jg{ W"n»and PCBs. Detalled information
teju

ssed In Section 4.5. 1 ANL filed a

Protectior. Agency on March 6, 19&!1., and received an operating permit on
September 17, 1981 g .«m,.

At least 10 feet of énlaqyx ha\d'f\g a permeability not greater than 1 x 10-7 cm/sec s
required by {EJF‘-*A to un;mrll‘e sanitary landfill sites (STS, 1980). The purpose of this
clay layer 1& 9’mﬁ!ﬁﬁ nt'leachate from migrating from landfills to the subsurface
environrﬁqnt The 800 Area l.andfill Is located in a natural deposit of clay that Is
repo‘rted to have'a vertical permeability of about 1 x 10-8 cm/sec. However, it docs
not haJve Ieachate collection and treatment systems.

ANL also uses a small on-site water-filled pit for disposal of nonhazardous waste.
The pit was originally excavated for the foundation of the Argonne Advanced
Research Reactor (A2R2) as described In Section 3.3.1. The reactor was never bullt,
and the pit has been used since 1982 for the disposal of concrete rubble, asphalt,

4-14
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TABLE 4-3

ANNUAL NONHAZARDOUS WASTE GENERATION FOR 1986

Type Annual Quantity (cu. ft.)

Office, cafeteria and food service 6,000
ANL Central Boller House

Bottom ash and flyash 1,400

Limestone grit 190
Experimental coal combustion i
- scrubbersludge 4
Animal care wastes and e et

animal carcasses 2500
Construction debris 12,009,
Sewage sludge m‘z L,

Asbestos

Total
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and reinforcing rods from various D&D and construction projects. The amotnt of
waste in the pit is unknown; however, it is approximately half full.

Asbestos removal is required as part of most demolition or reconstruction projects

of older ANL buildings and facilities. Prior to 1987, asbestos was placed randomly
throughout the landfill as it was generated. However, in 1987. ANL established a
special area in the 800 Area Landfill for disposal of asbestos. Asbestos waste
generation fluctuates based on the number of ongoing projects. Ava|lable records
indicate the following yearly amounts: !

Year Amount i
1983 1180 cu ft * '
1984

1985
1986
to June1987

8ecause of future D&D projects and Ié
asbestos waste to be removed |

4.1.21

Some hazardous waste generators
are ot segregating hazardous wastes for shipment to the WMO facility in

~ Building 306 in accordance with the ANL 1986 WHP. : nproperly segregat~d
hazardous wastes may result in a chemical fire or explosion, thereby releasing
hazardous emissions into the atmosphere or discharges into the soil and
surface water.

4-16
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‘Bulldmg 306 from the plastics shop in Building 36 J Maﬁ

In Building 200, Room 182, three boxes of unsegregated hazardous wastes
were found ready for collection and transportation to Building 306. The boxes
held various containers, including bottles, netal cans, and glass-stoppered
flasks. The flasks were not sealed and were subject ti» leakage. The waste
containers held toxics, explosives, combustibles, and possible carcinogenic
wastes as identified on the accompanying inventory sheet. However, many of
the chemicals were listed by generic name only and some containers did not
have labels, thereby resultmg in the WMO group’s mabllity tc effecflvely
segregate the waste. ¥

In addrtaon 35 boxes of potentially hazardous waste";'we, fcrausported to

of"the chemicals.

segregation difficult.
commonly used in the plastic sho A"‘” ntat Yer in one of the 35 boxes had
leaked and saturated the cardb [

étory "Smks in several buildings, including Buildings 200, 202, 205, and
;,. and subsequently discharged to the ANL laboratory sewer system as
descrlbed in Finding 1 of Section 3.3.4.3. These laboratories may be releasing
toxic wastes to the sinks in quantities exceeding the RCRA reguiatory limits
established in 40 CFR 261.3(a)(2)(iv)(E). For ANL, which processes
approximately 400,000 gallons of laboratory wastewater per day, the
annualized average flow limits are established at no more than 4,000 gallons
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per day of toxic wastes at an annualized average concentration of less than
one part per million,

" During the Survey, laboratory sinks and fixtures in some facilities were found
to be severely corroded and stained, indicating possible discharges of various
chemicals. Also, many laboratories have no available liquid waste containers
to collect potentially toxic wastewaters generated within the laboratories.

Although all material released through the laboratory sinks goes‘"io retention
tanks for radionuclide screening prior to release to the Iaboraf,m‘y sewer (see
Finding 3 in this sectlon) The toxic chemlcal component of the wastewater is

-'f'?';fand arejudged to be “radiation free,” radioactive materlals accumulate in the
"sludge and therefore the sludge is manage as a low-level waste.

The sludge may, however, be a mixed waste, as both radioactive and
hazardous wastes may be accumulating in the sludge in sufficient

concentration so as to pose a regulatory concern. The sludge will undergo-

sampling and analyses by the Environmental Survey to determine the presence
of organic, inorganic, and radioactive contaminants.

4-18
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4.1.2.3 Category il

Heavy metal contamination by flue-gas scrubber water. Leaking flue-gas
scrubber water from an impoundment near Building 145 may be
contaminating the underlying soil and groundwater with heavy metals and
sulfates.

Coal combustion flue-gas scrubber water is being reclrculdted from a
membrane-lined impoundment to scrub contaminants from thg ﬂue gas. The
same water, with whatever makeup water is necessary to?.replace that lost to

the impoundment is saturated due to susped@
membrane liner.

The scrubber water may be contammﬁte
to the removal of these substanqeg fr@“ |

A

‘ s'4t the shoot-and-burn facility in the 317 Area may have contaminated

Re?i;c’?"tive'wastes (e.g., sodium metal, sodium-potassium metal, butylperoxide
and butyllithium), stored in individual containers of solvents such as hexane,
cyclohexane, kerosene, and mineral oils, were brought to the 317 Area and
placed along the eastern edge of a sand pile. A security marksman used a
nearby picnic table as a shooting stand and fired bullets into the reactive

&
]

-
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- wastes, exposing them to air. The reactive wastes burned or exploded, leaving
the combustion residues in the sand pile.

i

This practice occurred for many years at this location; however, it was |

discontinued about 2 years ago pending the issuance of an EPA RCRA permit
to relocate the shoot-and-burn facility to the 319 Area.

The shoot-and-burn facility is exposed to rain, and no controls are utilized to
collect any seepage from the sand pile. Depending on the efflaancy of the
combustlon and, therefore, the amount of residues left. ‘rn :the pile,
contaminants may be leaching from the pile into the surface sonls The
Environmental Survey will conduct sampling and analyses. at th:e shoot‘-and
burn facility in the 317 Area to determine the presence of sol‘lfcchtamihatlon

Soil contammatlon in_a lead storage yard There { 31¢‘§6tent|al for lead
' leen Bwldings 378 and 382

The area between Buildings 378 qnd":é?.hasbeen used for the last 20 years to
store lead shielding and other reco 1
three pallets partially filled W&th Iead sheet metal rolls and lead sheet and
seven drums of lead wool. The afea is exposed to rain and it is possible that
lead may have accumulated in the socls In the past, this area was used more
actively than is reﬂected by ﬁment activities. The Environmental Survey will
conduct sampHﬂg and analyses on the surface soils to determine the presence
of Iead

el O
. '

Radteactwefly contamlnated lead bricks were also found during the Survey to
.-;_be stored in“the open behind Building 306. Although the lead is stored on
asphalt runoff could carry contaminants to the nearby drainage area.

Contamination from the 800 Area Landfill. The active 800 Area Landfill may
be releasing inorganic, radioactive, and organic contaminants into the soil,

groundwater, and surface water.

N
o
<

Ie;';YIead materials. Currently there are

HE
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4.1.2.4 Cateqory IV

" fpmpatnble wastes processed through(th@w rooms. Radioactive, toxic,

PN

The 800 Area I.‘and‘fill has recelved a variety of wastes over its years of
operation, as discussed in Sections 4.1.1.4 and 4.5.1, and in Finding 1 of Section
4.5.2.3. Results of routine ANL Sampling and Analysis from the 13 active 800
Area Landfill glacial till monitoring wells (Section 3.4.3.4) show levels of
arsenic in 2 wells and manganese in 10 wells at concentrations that exceed
Federal cm’d state drinking water standards. In addition, tritium in
cnncmw‘tions ranging from 2 to 5 times background and possibly resulting

‘from umrﬂver‘aent disposal of radioactive material into the Iandfull has been

found ind of the wells (Golchert and Duffy, 1987).

groundwater Contaminants which may be-Wese'
migrate through the soils and the gla % ti l1"'q
dolomite aquifer which underlies th,«gﬁ1 /
leachate from the landfill, which, mg e ;gcoﬂ@c,ted and treated, may contain
contaminants that could degr: th eal‘hy.surface water.

Room C-157, the hazardous waste receiving room, and the

il e

wa‘ste storage room, Bundmg 306, Room C-131, appear to the

expl.ﬁswe, combustible, reactive, and carcinogenic wastes are stored next to
one another. There is no emergency exit from these rooms and the ventilation
system is inadequate to service these rooms.

Inadequacies of identifying, packaging, and labeling hazardous wastes.
Hazardous waste generators, in general, are not identifying, packaging, and
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labeling hazardous waste for shipment to the WMO facility in accordance with
the ANL 1986 WHP.

Waste generators do not keep accurate records of the wastes that are placed
in bulk waste containers. In a multiple-user laboratory, many researchers may
use the same waste containers. Since the waste containers are not specifically
labeled, there is ample opportunity to mix incompatible wastes. Also there is
generally no attempt to “characterize” the waste in the containers until the
~ containers are full. At this point, the PFS-197 “Chemical Wai%jte Disposal
Requisition” form must be completed SO that the WMO staff g@_"'collect the

WMO staff members make decisions on what mefﬁ )
is best suited for the hazardous waste; meth%ﬁs méj
. ’3“ '
| w;’l;‘;,.

the 800 Area Landfill. i “""!‘*‘v

|

Ay
No analytical Iaboratory support ig romgﬁ

i Qvthe researcher to even broadly
charactersze the wastes to dejg‘ i "‘”h‘

ft fév are corrosive, ignitable, reactive,
&img 306 is not capable of performing

‘) 1]1 ’H”

«

.d are not generally available for use by the waste
generatorsf‘i i ases where the researchers are discarding outdated chemicals
yinal 'n_tairiers, lack of analytical support does not appear to be a
'Nmever”many of the chemicals are in poor condition and the labels
Are Lllega such that visual identification is not possible, as discussed in

‘ eabwn 4.1'9.2, Finding 1.

After the waste generator identifies the hazardous waste, the 1986 WHP
requires that the waste be placed in a proper container to prevent spillage or
breakage and that the container be properly labeled and identified with the
“Chemical Waste Disposa! Requisition” form identification number. As
discussed in Zection 4.1.2.2, Finding 1, hazardous wastes are not adequately
labeled and packaged forshipment to Building 306.
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Inadequate hazardous waste management training. ANL waste generators
have not been fully trained to manage hazardous waste for shipment to
Building 306, This lack of knowledge poses a potential safety and heaith
hazard and may result in an accidental release of contaminants to the
environment,

During interviews with the ANL staff, some members were unfamiliar with the

content of the 1986 WHP and others did not know that the proceﬂi’\gre existed.
This is evident, considering the problems identified in Findliiggf""l\"and 2 in
Section 4.1.2.2 and Finding 2 in this section. e

i,

e
it
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4.2 - Toxicand Chemical Materials

This section discusses the pollution sources and controls associated with toxic and
process chemicals, polychlorinated biphenyls (PCBs), asbestos, herbicides, pesticides,
and aboveground storage tanks (ASTs) and underground storage tanks (USTs) at
ANL.

4.2.1 General Description of Pollution Sources and Controls

4.2.1.1 Toxic and Process Chemicals R

....

The Materials Supply Division (MSD) of ANL is located in Bu'lqmgs 4;.5 6, 26 27 and
28 in the East Area (Figure 2-2). Building 4 houses admiqistraﬂﬁe “dﬂ%é% electronic
component storage, new and used uniform storage,* &&! replacement hardware,
Building 5, Stores and Receiving, houses the mate;jg?ls reéeﬁyyiﬂg and shipping areas,
temporary chemical storage, and nonprocess d?e’emt Jnvemories (such as cleaners,
photo developers, etc.). Building 6 houses ful 3 MWH y ;land reagent chemical (such
as sulfuric acid, solvents, and small- qu%\tt Ispe %aﬁ;y chemicals) stores. Bulldings
26, 27, and 28 are used for storagg 0#’1& ﬂwp&jsge gas, solvents, and flammable
materials. ‘“UJ J"; h;[‘h‘

lﬂ“ }"r !
) Iy

1) e

ANL employs the Automated Matet"ﬁ,@lr F*ayable System (AMPS) and a companion

..,.
.

purchase Ordﬁﬂ,‘ﬁ :and Mateﬂais in Stores. All materials purchased by ANL are tracked
by the AMH§ and it is DOSSIb|e to determine the quantity of toxic and hazardous

:‘.',1:‘

mater[,q&s, recl ed"‘é‘rWhually but only after retrieving information on the individual
mate,‘r’ a|$ and mahually summing the totals. The STS pravides detailed information

on rﬁacqr‘ials in Stores and 'on distribution of those materials.

\h
';,‘ "y
v -"

Requisition of materials is accomplished by two methods. The Procurement
Department handles requests for non-stock items in Stores and screens requisitions
for restricted materials. The MSD issues requisitions for standard stock items. The
Procurement Department receives the requisitions for all material purchases and
issues the purchase orders. The orders are then entered into AMPS. The MSD
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Procedures Manual details procedures to be followed for recelving, distribution,
and storage of material, The procedures Include emergency response measures for
material spills and releases during recelving and storage.

Incoming shipments are inspected for damage at Bullding 5 and the contents are
checked against the corresponding purchase order to verify a complete shipment.
The materials go either to temporary storage in Bullding 5 or 6 to await transfer to
the requlsitioner or are sent directly to Stores. There have been accidents and spills
In Building 5 during receiving operations, but none have been Iargé eruough to
reach the outside environment, and they have been quickly cleaned"“

records of the accldents and spills have not been kept. REPT

.
PLRR
. .
1" 1‘ W ’4
' o -~
‘‘‘‘‘

Transfer of material from temporary storage to the requlmloner "Is done by riggers
from Plant Facility Services (PFS). Before being transferr‘qd the material may stay in
temporary storage for as long as 6 days. MateHaJs Iabeled s radioactive are
monitored by Industrial Hygiene (IH) persdhnal ahd are transferred to the
requisitioner by the Special Materials Divnsion A0

w'
‘,,;l 1

Chemical Stores is located in Bunldmg 8, Whlch ls m‘ Quonset hut construction 'with
concrete floors. The building, waa phévcﬁﬂsly used for vehicle repair and
maintenance. Drain troughs ruhmng the length of the building have been
backfilled with concrete, and area dréms at the ends of the troughs have been
plugged. No additlonal conta;nmer\t was noted during the Survey, even though six
55-gallon drums of tet(achloroethylene and several drums of
tnchlorofluoromethane (Fret)n) were stored inside the building. A small storage
yard outside Eu }dmg B, wh?ch had a security fence but no roof or spill containment,
held approx]tndtaly 200 ‘gallons of concentrated sulfuric actd in plastic drums, ten
ace’ﬁylene that were reported to be empty The security fence was not labeled as
to the' cqn@ents of the drums and cylinders,
Compressed-gas cylinders of various gases are stored in Building 26, which is of
cinder block construction with a concrete floor. The building has nonmechanical
roof ventilation and a sprinkler system. Solvent Stores is located in Building 28,
whnich is of cinder block construction with a concrete floor. Several floor drains with
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small openings are located throughout the facility, These drains connect to the
sanitary sewer system, which Isdescribed In detall in Section 3.3.2.2,

Flammable Stores Is located In Building 27, which is of cinder block construction
with a concrete floor. Survey team members noted an odor of ether as they entered
the facility. Chemicals In the building include diethy! ether, petroleum ether, and
sodium metal.

The Occupational Health and Safety Division conducts training and I‘mtruction of

-
‘‘‘‘

flammable materials. ‘I.,‘;;“;uu"

Material Safety Data Sheets (MSDSs) for chemicals and Materlals in

are kept by IH personnel in L-Wing of Building 200. NeWMSQ&sare supplied to ANL:

whenever new information concerning the parﬂ%lar

computer listing of the MSDSs In Bullding 200‘%3} mm to'81l MSD personnel

KON il ,)H ’
u‘,‘h “J’ﬂh, diigl
L L““‘!

| vjiith
iy, I“”

4.2.1.2  Polychlorinated Biphenyls "{fffﬂ' "*isjr{;,ﬂ‘ il

There are 77 PCB transformer umts rn oparatr‘trrh at ANL; 36 units are located in the
200 Area, 27 in the 300 Area, and thé remainder in the East and 800 Areas.
Simmaries of these units: and potenﬂa? environmental problems are presented in
Tables 4-4 through 47, ‘T’hrrty Qf the units In the 200 Area are located on the
bottom level or service fJoors Qf {arious bulldings and contain over 100,000 parts
per million (ppm F‘CBS (Talpﬂa 4-4). These units rest on concrete floors but are not
equipped with concrete* Containment dikes. Several units are located near open
floor drams,armher pomts of access to the environment; sandbags have been
placed aro\und f;he transformers to protect against release of PCBs to these drains.
All rhe uhrts inside buildings were labeled but units in Buildings 221 and 203 did not
have acdess routes labeled. Combustible materials (scrap lumber, wooden ladders,
carpets, sandbags, etc) were located within 5 meters at 24 of the 30 unit locations
~on the service floors of buildings in the 200 Area. Six PCB transformers in the 200
Area are outside buildings (Table 4-4), mounted on concrete pads on an apron of
loose gravel above the soil, with concrete containment curbs surrounding the
apron. Scrap lumber had been piled on the containment curb of two of these
exterior units and anucher had its marking label painted over during a recent
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ground-level units, except the unit in

‘maintenance operation. Not all the access routes to these exterior units were

labeled. Nearly ail 200 Area transformer units indicated in Table 4-4 were in good
condition. However, Unit A in Building 202 had an apparent leak but it was
contained.

" The 27 PCB transformers in the 300 Area, as identified by the 300 series building |

numbers (Table 4-5), were all exterior-mounted with 5 units on elevated platforms.

“All the ground-level units were mounted on concrete pads with aprons of loose

gravel over soil. Security fences were in place for all the ground-level dmts with the
exception of Unit B outside Building 330. The elevated units wefs; accessnble by
fadder. All units in the 300 Area were labeled but three had labe{s that Were not
visible from outside the security fence. the
labeled. The elevated platforms thdt held transformers wer;

iHldin §,;w}gjch is in an elevated enclosure
attached to the building. Exterior ynit ' ited on concrete pads, with aprons
of loose gravel over soil, surroundedb: urity fences. The fences surrounding 2 of
the 3 units at Building 108 and the unit at -Building 583 were properly labeled. The
enclosure outside Bunldln,g 5, which contamed a PCB transformer, was not labeled
and consisted of a woeden supportstructure covered by sheet metal. The unit and
security fence at Bw}dlng 5486 w’ere not labeled and a superstructure of pressure-
treated wood (cons'dered non combustlble) was over the transformer. The East

There are three Known PCB transformers in the 800 Area, all at Building 548. The
units’ ale mounted on concrete pads, wnth an apron of loose gravel over soil

There are severa| pole- mounted transformers in the 800 Area that have not been
tested for PCBs. The 800 Area transformer units were in good condition with very
little rust or corrosion on the carcasses. No leaking units were detected in the 800
Area.
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Out-of-service PCB transformers were stored on a concrete pad in the East Area
until early 1987 when a contractor was hired to remove the units from the site. The
storage pad, No. 57, held as many as 33 PCB transformers, according to site records.
At the time of the Survey, there were no transformers on Pad No. 57 that contained
regulated concentrations of PCBs. No. 57 is a concrete pad near Sawmill Creek,
approximately 50 feet by 30 feet, with no roof or walls and no containment. Oil
stains were not evident on the pad. No labels or markings by the pad described the
materials which were previously in storage. Other out-of-service PCB transformers

were stored in Building 822. These units were removed from ser\)?ce in 1987.

Building 822 was labeled as to what materials were stored there. "Havs?ever at the
time of the Survey, Building 822 did not contain any transform |

drummed and stored in Building 825C. The empty § Qrmer carcasses are
weighed and removed from the site as PCB-contaftiinate ;
has concrete containment curbing and is equipfied.to

)
il

ki
A i,

Hy a sit
381, hecords of off-site shlpments of the

4213  Asbestos

asbestm’?sources and removnng asbestos -containing materlal for disposal. The IH
sec é}n w_reSpon':nble for monitoring asbestos, and Waste Management Operations

; ,_'s responsible for packaging and removing small quantities of asbestos.
Large asbestos removal jobs, such as removal of asbestos from buried steam lines,
are contracted to qualified companies. All the asbestos removed from site facilities,
including material from contractors, is buried in the 800 Area Landfill (Section
4.1.1.4). Records have been maintained on ashestos removal and disposal since

1983.
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The asbestos that is removed is placed in plastic bags and the bags are labeled.
Before 1987, bags of asbestos were disposed of anywhere in the 800 Area Landfill.
At the time of the Survey, there was a designated area for asbestos disposal;
however, there was no permanent marker for the site and a tour of the designated
area in the landfill during the Survey revealed several plastic bags of asbestos
partially covered with soil.

4.2.1.4  Herbicides
No use-restricted herbicides are used or stored by ANL personnel Appjlcatlon of
unrestricted herbicides is performed by a licensed contracto‘r_; and records of the
herbicides used and the area treated are maintained. Apphca_;bnsavre scheduled by
the Custodial Services Department at ANL. Before the, servic : was "Contracted,
herbicides were applied by site personnel, and no recerdg 0 _f-v.usag»e or application
rates were kept. However, 2, 4-D was stored in Bumfdmg 8,_: phor to 1982 (Astorino,
1987). ‘

4.2.1.5 Pesticides

Pesticides are applied by ||censed cdn onthly, semi-monthly, and weekly
according to a predetermined schedule' Qr by special request. No use-restricted
pesticides are applied or stored on the s;te All excess pesticides and equipment are
taken off-site by the contractor Retprds are kept as to the chemicals used and areas
sprayed. Treatmen‘ts are apphed ‘each Monday and are coordinated through the
Custodial Servuces Department

Before th newe vgaé contracted, pesticide applications were made by site
personne# No Y 'cord"s are available detailing the chemicals used and areas sprayed
by srte personnel Building 815 was used for pesticides storage previous to its
current usage as a vehicle repair facility.

.“
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4.2.1.6  StorageTanks
Aboveground Storage Tanks

Table 4-8 provide. a list of selected ASTs at ANL, including tank location and
capacity, construction material, and contents; a list of all ASTs at ANL was not
available. Of the tanks on the list, four contain petroleum products, three of which
are 100-gallon capacity and one of 420,000-gallon capacity. The majority of the
remaining tanks at ANL are reported to be used for storage of qumd nitrogen,
liquid argon, liquid propane, and ammonia. :

condition of the tanks appeared satisfactory. Howevet,
at ANL did not have their contents clearly marked};,For

addition, one tank near Building 370, is sé!,’t:ad

Table 4-9, includes tank 1'”‘
date, contents, arid date

0. 05 gaiflon/hour The device used was a bubble -pressure meter, which measures the

pressuré arequwed to blow a stream of bubbles out the end of a tube placed in the
tank fluid. If product is leaking from the tank during the test, the fluid level of the
tank will drop and the pressure required to produce the stream of bubbles will be
reduced. This reduction in pressure is recorded along with the product
temperature. The product temperature is monitored during the test by one to three
thermocouples suspended in the fluid. Corrections for temperature fluctuation are
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TABLE 4-8
PARTIAL LIST OF ACTIVE ABOVEGROUND STORAGE TANKS AT ANL,
JUNE 19872
. ' Capacity Constructed
Tank No. Building No. (galions) of Contents
A1 42 150,000 Steel Domestic Water
Elevated Tank ‘
A2 MM 420,000 Steel Fuel Oil
Ground Level Tank
A3 564 300,000 Steel Deméstic Water
‘ Elevated Tank R
A4 565 500,000 Steel '} Damesticyvater
Elevated Tank |
A5 566 75,000 Steéel |- LabWater
Elevated Tank KRR I
Ab 568 650,000 Fire Water
Ground Level Tank
A7 584 Canal Water
Ground Level Tank
A8 585 Canal Water
Elevated Tank
A9 814 Unknown #1 Fuel Oil
Elevated Tank T, |
A10 331A -, 100 (est) Unknown Fuel Oil
Elevated fank | .
IXER To26 e 100(est) | Unknown Fuel Oil
ElevatedTank "
A12 . 408 Lo 50,000 (est) Steel Condensate
J:Ground Leel Tank Return Tank
A13_ i 50,000 (est) Steel Condensate
e | Graund Level Tank | Return Tank
~ A4 “ 108 2,000 Fiberglass NALCO Boiler
Elevated Tank Feedwater Treat-
ment Solution
Source: List supplied to Survey team by ANL

a There are numerous Liquid Nitrogen, Liquid Argon, Liquid Propane, and
Ammonia tanks on-site. Helium (in the past) was stored in aboveground tanks,
also.
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made for the final volume change and the loss of fluid is calculated. There are no
records of tank abandonment procedures; however, tanks that leaked and were
subsequently replaced with new tanksinc!ude tank nos. 4, 12, 13, 20, 28, 29, 30, 31,
and 32.

The overall age of the steel tanks is a serious concern. As described in Section 3.2.1,
the soils at this site are highly corrosive to unlined steel tanks. This was evidenced
by one 30-year-old tank (now removed) at Building 825. Reportedly, a screwdriver
could be pushed through the tank wall with minor effort, sugge‘sﬁlng severe
corrosion of the tank wall. The adjacent tank, which contains dieseli el has tested
‘tight’ and is still in use even though it is constructed of the same Materlal and isthe

soon.

Finally, many of these tanks are for emergenﬁyg.
approximately a yearly basis. Periodic meaﬁw
in the tank to be sure that fuel in the taqu is &" ff

.
¢ Q,qs n‘o’*attempt made to determme from

, U u,.
!

Lfudt level is due to generator usage or

tank leaks.

. f

4.2.2 Findings and,Oba, vathns '

-

4221  Cateqom

1. Potential for release of PCBs and PCB combustion products into the
environment. There is a potential for release of PCBs and PCB combustion
products into the environment due to the increased risk of fire caused by
storing and handling combustible materials within 5 meters of a PCB
transformer.
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Combustible materials, such as sawn lumber, cardboard, and cloth materials,
cannot be stored within 5 meters of a PCB transformer (40 CFR 761). There are
45 active transformers or switches at ANL with PCB concentrations greater
than 60,000 ppm, and 25 had combustible materials stored within 5 meters,
Placement of combustible materials, such as wood, paper, or trash, near PCB
transformers increases the risk of fire. When PCBs burn, toxic emissions,
including TCDD (dioxin), are formed.

Potentlal for release of asbestos fubers to the atmosphere. Exmbsed plastic

Many USTs at ANL that pr|mar||y contain fuels are of steel construction, have
no ‘cathodic protection, are unlined, are more than 20 years old, and are
situated in soil that is described by the United States Department of
Agriculture Soil Conservation Service as being highly corrosive to steel.
Because of lack of sensitivity inherent in the leak-testing procedures used at
ANL, there is some concern that the integrity of the older tanks may not be
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adequately determined and that the potential for leaks still exists, even
though they have tested positive for tightness.

During leak testing, the product temperature is monitored by one to three
thermocouples suspended in the fluid. Because the tank test measures the

change in volume of the product in order to detect a leak, a slight error in the |

measurement of the temperature change of the product during the test may
affect the test results 'significantly. For example, the coefficient of expansion
for diesel fuel is 0.00046 per degree Fahrenheit. If an error of 0’;”{?);.3 degree is
made in measuring the average change of temperature overaf Byr for the
product in a 4,000-gallon tank, the calculated error wouldiexceed fH‘.%f;yolume

of product allowed to leak under NFPA criteria.

In addition, review of the leak-test results su
revealed several math errors that significaﬁ{?

rate. For example, the test on 9/16/85 . 9idetermined that a lrak

are hlghly corrosive, it is pos J ble t at these older tanks are corroded and may
Review of tank data

re;.taken of the product level, these level readings are not
rcomo ate'd |nto an inventory control program to determine the occurrence
Aeak. The Survey team has requested that soil samples be recovered from
""beneath several of these tanks during the sampling and analysis (S&A) effort
and analyzed for the presence of hydrocarbons.
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42.2.4 Cateqory IV

Inadequate PCB spill containment. Sandbagging of PCB transformers does not
constitute adequate containment for a release of PCB dielectric rluid and could
resultin a PCB release to the surface water.

Sandbags were placed around the PCB transformers to protect various floor
drains or other points of access to the environment from PCB mflltl“atton in the
event of a spill or release. The sandbagsdo not form a leak- proaf cbntamment
and an undetected release of PCB dielectric fluid would nat.be completely '
contained. K J

Eighteen transformer units with PCB concentration of"" ver 60000 ppm (15 at
660,000 ppm) that are located inside buuldmg have ahdf)ags for leak/spill
containment. These units are inspected quiart rowdmg ample time for an
undetected release to collect on the efincrets 'nder the units and travel
between, through, and under the 3 j-the laboratory sewer drains.
Since the envuronmental momt{m

ork ng with these units and may result in releases to soil or surface waters at

’ANL Inadequacies in labeling PCB units at ANL include absence of labels or

Iabeis that are obscured on transformers with PCB concentrations of 50 ppm or
greater, absence of labels on security ¥ nces around PCB transformers, absence
of labels in access areas leading to the transformers, and placement of labels
on concealed areas of the transformers.
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During the Survey, six transformers were noted to be inadequately labeled.
The label of the PCB transformer at Station No. 546 in the East Area was
representative of the inadequate labeling. It had been painted over during
recent maintenance operations. The security fence surrounding the unit was
not labeled. Personnel responding to a spill or failure condition at Station No.
546 could potentially mishandle the dielectric fluid and increase the potential
for deposition of PCBs into the environment. Tables 4-4 through 4-7 show
which transformers are inadequately labeled.

1"'~
I? ’ 1

Access areas, such as hallways, aisles, and doorways in Buildirgs’ 221 and 203
were not labeled to mdlcate the Ppresence of PCBs in nearby transformers A

. ‘iny by crossing the fence and
The security fences at

release of PCB flwd,could go Jnre.ported because personnei would not know |

that the flu1d was cont mmamd

e surroundlng souls and surface water
Lack of permanent labeling of asbestos disposal area. The asbestos disposal
area in the ANL 800 Area Landfill is not permanently labeled.

At the time of the Survey, 40 CFR 61 required that labels marking asbestos
disposal areas be permanent. However, during the Survey it was observed that
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the label used to mark the asbestos disposal area at the 800 Area Landfill was
attached to a pole set into a concrete base and was easily transportable. Asa
result, the sign could be moved, leaving the asbestos disposal area open for
digging or excavation. These activities could lead to the rupture of ashestos
containment and the release of fibers into the atmosphere.

‘Improper storage of chemical materials. Inadequate chemical reagent storage

at Buildings 6, 27, and 28 may result in toxic chemical releases to the air, soil
and water. £

Some facility ventilation and electrical inadequacies and mpropef storage
practices for flammable organics in the East Area of ANLL a *'es'ult in flres or
explosions, which could cause toxic emissions or discharges.to the4ir, soil and
surface water. The storage areas for flanimables;: .”\sq.[vénts, Buildings 27
and 28, did not have mechanical ventilatior “this
accumulatlon of flammable or explos«ve ¥

ld occuf",‘:resultlng in soil contamination.

Duru19 the Survey, eight of the ASTs at ANL were inspected. Of these, two
tanks with unknown contents behind the Canal Water Treatment Plant were
observed that lacked content labels on their exteriors. In addition, one tank,
also with unknown contents, near Building 370 was so badly rusted that the
content label wasillegible. |
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4.2 Radiation

This section discusses the actual or potential radiological impacts to the
environment from past and present operations at ANL that are multi-media in
nature (i.e., air, soil, surface water, and hydrogeology). Radionuclides can be
transported via any or all of the primary media and result in contamination of
ambient air, soils, drinking water, groundwater, vegetation, and food.

4.3.1 Background Environmental Information

of both natdral and

0,

Background radiation in the vicinity of ANL is a consequen, e
man-made sources. These sources include natural cosmi
radioactive materials in soils and building material
atmospheric weapons deton‘ations and release}s of 4

(EDE) from natural background _{a he United States is approximately 189

millirem per year (mrem/yr) (Ta@'“"
tothe inhalation of naturaily occurt

-10; ,ﬂAbc‘;‘ut one-half of the EDE is attributable
g radon-222 and its decay products.

- Thedatain Table 4 ]_Owere" rwed in accordance with the approach recommended
by the Internatlonal Commnsswn on Radiological Protection (ICRP) in ICRP Reports
26 and 30._This “a fch allows direct comparison of the effective dose for

different ansﬂ;by re .leamg the distribution of and organ sensitivity to various

radicnuglid Thislisraccomplished by applying “weighting factors” to the effective |

‘"éived-zby individual organs. The weighting factors are expressed as the
fractmn of the total risk for the entire body attributable to the organ. The sum of
the resuitmg dose equivalents (DEs) for the individual organs provides an estimate
of the total effect of the radiation on the whole body [e.g., effective dose
equivalent (EDE)].

The U.S. Environmental Protection Agency (EPA) reports on a quarterly basis

ambient gamma exposure rates, including those from natural cosmic radiation, for
selected locations throughout the continental United States. These ambient
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TABLE 4-10

AVERAGE ANNUAL EFFECTIVE DOSE
EQUIVALENT TO HUMANS FROM NATURAL
BACKGROUND RADIATION

Organ

Annual Effective Dose Equivalent
(mrem) |

Gonads 24

Breast 14

Lung (Total) 100 :
Red Bone Marrow 13 T
Bone Surfaces 8

Thyroid 3T
Other '

Total

Source: Adapted from EPA, 1986a
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gamma exposure rates do not measure the contribution attributable to the
inhalation of naturally occutring radon-222 and its decay products. The latest
available data are for the 12-month period from October 1985 to September 1986.
For this period, the EPA reported a range of ambient gamma exposure rates
equivalent to annual doses between 134 £42 mrem DE in Denver, ;Colorado, and
6155 mrem DE in Orlando, Florida. The annual dose for the sarne period was
94 £25 mrem DE in Chicago, lllinois. This is the EPA monitoring location closest to
ANL. The average measured ambient gamma exposure rate equivalent to an annual
dose at the 22 locations monitored throughout the continental Unlted‘ States was
92 £39 mrem DE (EPA, 1986b;c; 1987). } | Ml

DOE establishes radiation protection guidelines for its Facdltres, Radlatson
standards for the protection of the public in the vicinity- of ANL are given in DOE
Order 5480.1A, Chapter X|, as amended on August 5, 1985 These itandards are
based on the recommendations of the ICRP and thé Natlonat Council on Radiation
Protection and Measurements (NCRP). The awanded Ord'er also included the EPA
limits for the atmospheric pathway radlatlon do*se“ ecewed from DOE facilities as
contained in 40 CFR 61, Subpart H. The DOE dose limit is 100 mrem/yr EDE,
excluding natural background and. medlc‘al expasures for all pathways to any
member of the general publice for 3" prolonged exposure from normal DOE
operations. The previously recommended hmlt of 500 mrem/yr EDE is retained for
non-continuous exposureg:. In addmon »as stated in EPA regulations (40 CFR 61,
Subpart H), any member of the genefal public shall not receive a radiation dose
from the air pathway of greater “than 25 mrem/yr DE to the whole body or
75 mrem/yr DE to any organ fram normal DOE operations.

DOE Order’ 5484 1 Fequares its facilities to make an annual assessment of releases
and petent;al dose to the public. The results are to be reported in an arnual
enwronmeatal summary or annual environmental monitoring report.

4.3.2 ""General Description of Pollution Sources and Controls
This subsection discusses ANL's dose assessments for the general public and the dose
models and radioactive releases used in the dose assessments. A comparison of each

reported dose assessment of the ANL radiological effluent releases is made with the
applicable standards. The radioactive sources and controls for the individual media
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are discussed in the sections for Air (3.1.2), Soil (3.2.2), Surface Water (3.3.2), and
Groundwater (3.4.2). Directradiation sources are discussed in Section 4.3.2.3.

4,3.2.1 Dose Assessment for Releases to the Atmosphere

Section 3.1.2 discusses the radioactive releases to the atmosphere. The general
public can be exposed to these radinactive releases through both inhalation of the
contents of a plume, and through exposure to direct penetrating radiatnon from
standing in or near a plume. In addition, radioactively contammated pamculates
may be deposnted onto the soil and vegetation surroundlng t‘ fac“.HJty The
radioactive constituents of the particulates deposited onto tha. SoN and vegetatlon
emit direct radiation, can be inhaled or ingested by humans qm:i are .available for
uptake by vegetation. The radioactive constituents in: Md on the vegetahon may
be consumed by humans either directly or mdnrgctly thfqugh anlmals that have

consumed the vegetation (| e. humans drlnkmg rrfi k or eatmg meat from a cow

1” i

In the 1986 Annual Site Environmentd
(Golchert and Duffy, 1987), the EfDE d
calculated using the measured quéntnfl o‘f radsonuchdes released during the year,
the EPA AIRDOS/RADRISK computer céde and the DOE recommended dose
conversion factors. Hnwever, the Survey team identified that the EPA
AIRDOS/RADRISK comp'uter ciQde was not used This is discussed in Finding 7 of
Section 3.1.4.4. .;::f’.j‘ “

In the dose'?$§‘§g§s}nen“f’-éﬁ‘féhIation that was used, the maximum individual dose for
1986 frqm t Figrathway predicted an EDE of 0.045 mrem to the maximum
mdmdu&l Thi Jh,diwdual is assumed to be located about 0.3 mile north of the site
boundary The EDE of 0.045 mrem is 0.045 percent of the DOE EDE limit of 100
mrem fm‘p..vprolonged exposures., However, technical deficiencies in calculating this
dose assessment were identified by Survey team members. These are also discussed

in Finding 7 of Section 3.1.4.4,
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4.3.2.2 Dose Assessment from Releases to Liquids

Sections 3.3.2 and 3.4.2 discuss radioactive releases to surface water and
groundwater, respectively. The general public can be exposed to these releases
through river bank expcsure, and through immersion in and ingestion of the
radioactively contaminated water. Additionally the radioactive constituents in the
water are available for uptake by aquatic organisms. These aquatic organisms can
then be ingested by humans either directly or indirectly through the‘_ckor\sumption
of animals that have ingested the aquatic organisms.

h'l‘ " 'I
AT \,

v.‘- RN

ANL wastewater is discharged into sawmill Creek, and this stream ‘was sampled for
radaoactlve constltuents above and below the site to evaluate the effect of ANL

results. The calculated ingestion dose from using th‘
water supply for 1986 was an EDE of O 46 mremw( }

Sawmill Creek flows into the Des Plain".' |ve1r§;yvh1ch in turn flows into the lllinois
River. The radioactive levels in thdf"j" Bre “sfmilar to those in other streams in
the area, and the activity adde’cf 10 iSawh‘ﬂIl %reek by the ANL wastewater had no
measurable effect on the raduoactlve conxent of or dose to the general public from
either the Des Plaines or. nlmons Rlver (C:'olchert and Duffy, 1987).

)
e KO ,‘}.’v

4.3.2.3 Dose As’éé’gsmgnt o'”f-'fé?x‘bosure to Direct Radiation

o “

Direct rad atlon sour’cés at ANL result from normal and accidental releases. of
raduoactaveﬂ atrnmpherlc and liquid effluents, operating nuclear reactors, storage
and: bunal of: radloactwe materials, and gamma irradiators. The shielding and
buuldmgs in which these sources are located usually prevent a measurable increase
in dlrec’c raduatuon off-site.

Measurements of direct radiation were made at site-boundary and off-site locations
as discussed in Section 4.3.3. The off-site location results averaged 78 * 5§
mrem/year for 1986, which is in the normal range for the area background (Golchert
and Duffy, 1987). At two site-boundary locations, above-normal readings were
recorded that were attributable to ANL operations (Section 4.3.3). The south fence
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dose was about 366 mrem/year above background for 1986 (Golchert and Duffy,
1987). This elevated reading resulted from temporary on-site storage of radioactive
waste at a temporary storage facility in the 317 Area. Alo'.g the north side of the
site, the dose at the fence was 24 mrem/year above background due to radiation
from cobalt-60 sources in Building 202. However, the land in both these areas is
owned by the Du Page County Forest Preserve District and contains no residences.
Since all of these locations are unoccupied, no individuals received these measured
doses. '..'.,

The calculated outdoor dose rate from these sources to the resudentq chsest to the
south boundary, about 1 mile from the fenceline, was about o 08 mrem/y:ear and
closest to the north boundary, about 0.5 mile from the fehqe,,,wfz}s about 0.11
mrem/year {Golchert and Duffy, 1987). These doses are 0.08; percent and 0.11
percent, respectively, of the DOE EDE limit of 100 mre f far prolonged exposures.
Observations by Survey team members revealea ‘therrﬂo]ummescent dommeters

+

4.3.2.4  Summary of Exposures -Z,'?';’ .

As discussed in Section 4.3.1, DOE Impétses a limit for radiation exposure to any
member of the generak’ pubhc of 100 mrem/year EDE from all pathways due to
normal operations at'§ DOE fac:lwy "ANL evaluated the exposures to radiation from
site operations fg:r releases ta’ ‘the atmosphere, liquids, and direct radiation. To
determine comphaﬂca w»th the 100 mrem/year EDE, all exposure pathways must be
summed for an mdnwdu‘al who would receive the hignest doses. Based on the 1986
Annual Snta Eﬂwmnmental Report, the highest reported off-site dose for 1986 was
0.46° mrem EDQ from the liquid pathway. Ifitis assumed that the doses calculated
for the atmospherlc pathway (0.045 mrem EDE) and the direct radiation pathway
(0.1 mrem EDE) were also received by the individual who received the liquid
pathway dose, the maximum individual dose would be an EDE of 0.615 mrem for
1986. Thisdose is 0.615 percent of the 100 mrem/year EDE limit.
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4.3.3 Environmental Monitoring Program

The environmental mohitoring programs for radioactivity are discussed in the
appropriate sections for Air (3‘1'3),‘ Soil (3.2.3), Surface Water (3.3.3), and
Groundwater (3.4.3). In addition, TLDs are used to measure the direct penetrating
radiation exposure at locations on and off the ANL site. The environmental
monitoring program is performed by the Occupational Health and Safety
Department of ANL. The measurements are made to determine if actlvltues at ANL
are contributing to the external radiation levels in the vicinity of the sit?

uu] ' '\‘
There are three groups of TLD monitoring stations for ANL: (} )ANLroff sde {2) ANL
on-site; and (3) ANL boundary Figure 4-2 shows the five oﬁ‘t&lu ]

mrem/year and are similar to 1985's off-site average of 7&,
’“JH "

I ‘ i
il i
n ‘, r

,,,,, il

and the results for 1986 are summarlzeéﬂu];p N At two site-boundary

locations, the southern half of Grid Loé%@n ‘*l and*ﬂrld Location 141, the doses are
4
m ﬁ ,n’de’TLD locations. At Grid Location 7!

above the background average of m‘q fi
A y r&ﬁioactive waste storage facility in the

The seven on-site and seven boundary ANL WIME! ;1.% %ﬂns are shown in Figure 4-3

this was due to radiation from a: tem'
317 Area. This facility is located u'mhe rwmhern half of Grid Location 7| of Figure
4-3. Waste is packaged:and tempor&rtly kept in this area prior to removal for
permanent storage The neﬁ.abo\im&normal dose at this location was about 366
mrem/year, about ene half ‘cHe* 1985 average. In previous years, this value has
ranged from 865 mrem‘/yeafm 1985 to 114 mrem/year in 1977 (Golchert and Duffy,
1987). Abﬂut 2 mﬁexouth of the fence at Grid Location 6l of Figure 4-3, the
“‘TE'M@ped to 78 mrem/year, within background measurements. At
Grid- Locatlon Ml at the northern boundary, the dose was 24 mrem/year above
backg(mund about the same as in 1985 (Golchert and Duffy, 1987). This dose is due
to the: use of cobalt-60 irradiation sources in Building 202. The elevated on-site
measuremients at Grid Locations 9H, 8H, and the northern half of Grid Location 7I
are due to the storage facility in the 317 Area discussed above and the storage of
activated equipment from the CP-5 facility (Building 330) in the yard next to the
building.
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TABLE 4-11

DIRECT PENETRATING RADIATIONA\JLO:;;)S&TE LOCATIONS IN THE VICINITY OF

Dose Rate (mrem/year)

Source: Golchert and Duffy, 1987
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Locationa Period of Measurement Average
1/9-4/10 4/10-7/15 | 7/15-10/14 | 10/14-1/15
Lemont 66 82 82 1178 £ 8
Lombard 67 86 81 83 .19 t8
Oak Brook 65 98 84 L] 8313
Oak Lawn 61 75 71 u& " 0, 70 £ 7
Woodridge 63 81 82 Jiln i 7619
Average 64 + 2 84t9 | 80 t@? 785
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TABLE 4-12

DIRECT PENETRATING RADIATION AT ON-SITE AND BOUNDARY LOCATIONS
AT ANL, 1986

Locationa

Site Boundary

Dose Rate (mrem/year)

Period of Measurement

1/9-4/10

4/10-7/15 | 7/15-10/14

10/14-1/15

Average

14L 56 71 70
141 93 . 105 105
14G 69 87
9/10EF 63 79
8H 66 80
8H - Center, St. Patrick's 76
Cemetery 83+5
|On-Site ‘ ‘ :
6l - 200 m N of Quarry 65 79 78 £ 9
Road
- Boundary 549 444 + 72
9H - 50 m SE of CP-5 385 436 * 62
8H-65m S of Building 76 82+7
316 ‘
8H - 200 m NW of Waste 85 92 90 + 4
Storage Area (Heliport)
71 - Center, Waste : 3610 6340 4610 + 1200
Storage Area Faciljty:317
10/11K - Lodgi A 1 67 +7
Facilities
106 75 70 78 £ 19

coardmates in Figure 4-3
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Interviews with site persorinel and inspection of TLD locations revealed that some
TLDs are placed on utility poles in a way that shields them from the source they are
intended to measure. Sodium-iodide detector measurements conducted by the
Survey team showed that the shielding effect of the pole biased the TLD
measurements downward by about 30 percent.

4.3.4

43.4.1 Category |

43.4.2 Cateqory |l

43.43  Categorylll

4344 Category |V

1.

| Findings and Observations

None

None

Nore

-
e

Improper TJLmD plaqemen “Some TLD results are biased downward because
they are mounted o ,qtlllty poles in a way that shields them from the source
xended tcsmeasure

’Some of _TLDs mounted on utility poles yield direct radiation levels which
a,re Underestnmated The Survey team conducted sodium-iodide detector
measurements at the TLD station inside the 317 Area (northern half of Grid
Locition 71). These measurements showed that the shielding effect of the pole
(downward bias) was about 30 percent. This type of mounting was observed
at two locations, although interviews with site personnel indicated that other
TLDs are also mounted in this fashion.
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4.4 Quality Assurance

4.4.1 General Description of Environmental Monitoring at ANL

This section discusses laboratory quality assurance (QA) for the environmental
monitoring samples analyzed by ANL. The field sampling program and the
associated QA during the sampling events are discussed in Section 3.3.3 for surface
water samples and Section 3.4.3 for groundwater samples.

The environmental analytical chemistry laboratories at ANL regularly analyze
surface water, process water, wastewater, and groundwater for |nor‘gamg,~organ|c
and radioactive parameters. Sampling is accomplished by site perSormel at va,rlous
National Pollutant Discharge Elimination System (NPDES) outfall 3 at..mpmtormg

wells, and at waste tanks. The resulting data are uséd for he annual site
environmental report, for dose assessments, and for process control

4.4.2 Sample Collection

and the Industrm Hyglene Chemical Laboratory (IHCL) in Building 200, are
responsnb{e for tﬁe analys:s of monitoring samples. The Radiological Laboratory (B-
- Wing, Bueldmg 200) in the OHS conducts all the environmental monitoring program
radmlogu:ai analyses Each of these laboratories is discussed below.

chemlstry Taboratones at ANL the Control Laboratory in Building 306

i

4431 Control Laboratory

The Control Laboratory in Building 306 is in the WMO Department and is used for
analyzing samples from the potable water supplies; NPDES Outfalls 001, 001A,
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0018, and 002; retention and suspect water tanks; and laboratory sewage. The

frequency of monitoring, parameters monitored, and origin of samples are depicted
in Table 4-13 and 4-14.

The Control Laboratory isdivided into three main areas, Retention Tank Laboratory,
Water Analysis Laboratory, and Hot Laboratory. The Retention Tank Laboratory
contains a scintillation counter for measuring alpha and beta activity in samples
from the retention tanks for several buildings at ANL. The Water Analysis
Laboratory contains an atomic absorption unit, UV-Vis spectrophotometer,
alpha/beta counter and a ba|ance Operatmg manuals were avé;i'é'b1e fgr the
atomic absorption unit and the scmtlllatlon counter. :

Analytical work is initiated in the Control Laboratory, as Wl‘th the other Iaboratornes
described below, with the submission of an Analyt{cal Request torm The form
identifies the sample location, analytlcal pardmeters and procedures to be used,

and instrument readings are kept in the mdlwdual analyst s bound notebook The
Control Laboratory transfers the results fram fhe énalyst s notebook to a written
report. The Supervisor of the Control Laboraiory does not see any data unless they
constitute an exceedance of a regulator\y litmit. All other data review is performed
by the Lead Analyst. . :

At the time of the S"u‘r'Vey,' the Control Laboratory did not have a QA program in
place, atthough hmtted radlelogrcal analysis QC practices were employed in the Hot
Laboratory., Each ;bnece of. countnng equipment had a daily performance logbook in
which backgmu'nd and:standard counting was recorded, and each batch of samples
mcluded blanks and standards used for calculating background count rates and
efflcnen‘;y, “The scintillation counter was calibrated to tritium with standards
provide('i"t‘)'y..jche OHS Department. The counter was “calibrated” if the result of the
standard ar.{alysis was * 10 percent of the stated value.

The Control Labbratory analyzes EPA proficiency check samples for bicchemical
oxygen demand (BOD) and total suspended solids (TSS), two of the analyses
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 TABLE 4-13
NPDES ANALYTICAL RESPONSIBILITY AT ANL

Monitoring Frequency

Parameter Weekly Monthly

001A | 001B | 001 | 002 | 003 | 004 | 005 | 006 | 007 | 008 | 009

BODs 306 - 306 . - . . - . .

TSS 306 | 306 | 306 | 306 200 200 - 200 e ‘. 200
coD - la200 ] - ] ) ) - : w )
" Hg - 200 - . - . . ﬂ‘ 3 "',; &' —r
Fecal Coliforms - - | 200 - . . - - - ‘fl» T -
pH . - | 306 | 306 5200 ] 200" | 200 | 200
Fats, Oil, Grease . . . - . .
Zn - - - - .

Source: Golchert and Duffy, 1987

306 = Bldg. 306 Control Laboratory ., b Yl i
200 = Bldg. 200 B-Wing Industrial Hyglem. erjcal Laboratory
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- 13,4-15,4-16, and 4-17.

performed by this laboratory for the NPDES program. The results are used to define
the accuracy of the analyst and the methodology for a particular parameter,

4432 |HCL

The IHCL Is within the Department of Occupational Health and Safety (OHS) and s
used for analyzing samples from NPDES Outfalls 003 through 009, groundwater
wells in the landfill, effluent from the wastewater treatment plant, and surface-
water samples from Sawmill Creek and the Des Plaines River as depicted in Tables 4-

te .
e
.
e, M
.

The IHCL is located in two laboratory rooms of B-Wing, Bwidiug 200 One
laboratory room is dedicated to sample handling and prepara‘tiﬁm, analysis of
inorganics, and sample storage. Instrumentation in this lékyet’atory roqm includes a
pH meter, dissolved oxygen meter, incubator, autoclave oven, and.a balance. The
other laboratory room contains a gas chromatograph, llquld chromatograph,
atomic absorption spectrophotometer, bdlance qnd lefngerator The operation
manuals for the instrumentation were |anted wn’th che “units. The calibration
standards for the atomic absorption unit angi the gas c‘nromatograph are keptin a
secured cabinet in this room. The Sté'ddardh are checked periodically against
National Bureau of Standards certtﬁed materlals ‘o verify the concentrations of the
analytes. The IHCL maintains cahbratlan and maintenance logbooks for the major

instrumentation in the Iabm’atory

RN
. o
‘

Chemical analyses afe'perfo-rmed m the IHCL according to EPA methodologies with
the exception of arsemc, teiemum and organics. Arsenic and selenium anazlyses are
performed by¢a methodo]ogy developed by IHCL personne!l which is not EPA
approved The anaiysmof organic chemicals is also performed by an IHCL method
whnch )9 hot apprcwted by EPA.

The IHCL"nja,intains a QA Plan, the purpose of which is to specify quality-related
activities that must be complied with to ensure the validity of data and results of
work. The plan guides control of procedures and requirements for chemical work,
procurement, materials, equipment standards, calibration, documents, and
training. The QA responsibilities for the analysts, laboratory supervisors, QA
coordinators, and department managers are delineated. An integral part of the QA
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TABLE 4-15

QUARTERLY INORGANIC ANALYSES OF THE 800 AREA LANDFILL MONITORING
WELLS CONDUCTED BY THE INDUSTRIAL HYGIENE CHEMICAL LABORATORY

i
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eWHhd Duffy, 1987
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program for the laboratory Is preparation and maintenance of the procedures
manuals. The procedures detall the specific methodology that Is to be followed
during sample analysls. The methodologles are presented In a step-by-step format
and Include Information on Instrument callbration, reagent quality, calculations,
quality control requirements, and data handling, as well as the analytical method.
Each analysis performed in the laboratories is covered by a procedure.

The QC program for the IHCL includes the analysls of blanks, duplicates, and spikes
for each set of analyses, malntalmng control charts deplcting the accuracy of the
certifled materials. The QC requirements for each analysis are. lnciuaed in the
individual procedures and a general overview of QC leqmremen*ts s presented In
IHCL-003-Calibration Plan of the procedures manual. Proceduré IHCLaQG3 states
that at least one reagent blank Is to be processed with eaeh grqup of ‘samples, that
at least one spiked sample must be analyzed with each set caf samples and not less
than every five samples with a recovery not to, exceéd the range of 75 to 125
percent, and that one duplicate must be analyzed fwm aach set of samples with the
relative percent difference not to exceed, + 20 peh:ém The results of the spike
analysm determine the accuracy of the anqusis, and the results of the duplicate

‘‘‘‘‘

The IHCL analyzes samples from sevnra! proflv‘\ency testing programs, including EPA-
QA intercomparison sammes for r,adrologlcal analysis, DOE Environmental
Measurements Laboraibry Quallty ‘Assurance Program samples for various
combinations of radtdnucitdes thé National Institute of Occupational Safety and
Health Prohcuency Anafy‘ticqxl Testmg Program for metals and inorganics, and the
EPA Dtscharge Mnhitoring Report Quality Assurance Program for metals and
lnorgamv B

4.4.3.'3".'fl"",':'R'édioloqical Laboratory

The Radiolc;gical Laboratory in the OHS Department consists of a wet chemistry
laboratory, a counting room, and a sample and standards storage area.

Samples in the Radiological Laboratory are tracked throughout processing and
adequate records are maintained. Each sample and aliquot thereof is given a
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unicpue wdentifior hased on the type of sample and the nambnre o0 canples ol that
types Thie omber i afieed Lo both sample contomer and records e recor s
archide st cond coaptatad for aach deagsis and a samphe coreb o sbaeh sty

For o caroobe are ansctibed. These racords are maimtan e aidehmitaly in tha

laboratory.

The Radiological Laboratory participates in three QA intercomparison programs,
two for radiological analyses and one for dosimetry. ANL results compare

reasonably well with those of the three programs. o
.‘\‘::‘\.‘Il:ll‘ ."'\'
4.4.4 Findings and Observations
| N
4l4«4¢1 Categor! I .'u‘:{,"":"'u i
None

4442 Cateqory |l

None -
4.4.4.3  Cateqgorylll o I'
None

14.4.4 Cﬂfqoryl\/ o

Oveeticanble covrenmental monitoring data from the Conirol Laboratory.
it o arory g dBuitlding 306 00 producing questionable

Y anmentab dhiemical monitoring data,

v s e e o ol b o ory sy b o aeciranes el i
Pt oo b antantnabon u{iin';uduuh:xu;ww mlpp%, TTREETS
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Spike and duplicate analyses, which are Intended to determine the
accuracy and precision of the analysis, are not performed. The
Laboratory cannot determine if or when an analysis is out of control;

Calibration records for the analytical instrumentation are discarded
shortly after the analysis is complete, destroying data which could be
used to determine instrument or reagent quality;

". 4

Analytical data are not reviewed by management staff, unless an

Yiey v ~

exceedance of a regulatory limit Is indicated; e

Laboratory reagents and standards for the most part qré'not narked as
to date of receipt nor are they initialed. Mos‘t"stdck soluticms are dated
and initialed but are of such an age that qelther’che }nltial concentration
nor the present quality can be verified. Ex'amples are a Stock Chromate
sélution labeled “3.0000 g/l 8/25/7*2""‘4’?“

"January 1969;" -

‘u ! ‘40

The distilled water used it thé';:l uratory is from a tank of condensed
steam. The water is passed tht‘ébgh orgamc removal cartridges but these
cartridges had not been operatioﬁa| for 2 weeks prior to the Survey and
analyses were, stﬂl bemg performed

o ‘
o 40

The |ncubdtor used for BOD analysis has never been calibrated. The
|aboratory cahnot ‘document compliance with the NPDES mandated

prmced ‘ res,

:’:‘be éﬁ’a_’}ytica| balances are on a maintenance schedule with a certified

".+"technician but are not calibrated daily using a certified weight and do

“.hot have maintenance logs;

Proficiency samples from EPA are not handled in the same fashion as a
normal sample is handled. This alerts the staff to the nature of the
samples and extra care is taken during the analysis that is not afforded to
normal samples;
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® Samples are not logged into a logbook and therefore there is no
reference point for all the samples in the laboratory. Samples or the
Analytical Request forms can easily be lost or misplaced with no method
available for retrieving sample information; |

® There are no set procedures for analyst training. This could lead to
analysts not having the proper training to operate the instrumentation,
prepare samples, or handle data properly; and

MR
N
v

® Samples are stored in the same refrigerator as are _standards Whlch
increases the possibility of cross-contamination of bqt T

smcal‘ ‘brocedure and QA controls

ige

, ""'.:g,ata being produced from the IHCL

Questionable morgamc analyscs da‘ta from IHCL. [IHCL analytical procedures

and QA protocols Gsed fb{ Lriorgamc measurements for surface water and
groundwater may réwlt m ‘inaccurate detection of some contaminants and
questuonable data foral] morgamc parametersanalyzed

‘Sp.ecifj‘c'Esg;é:_"&:tsf%i‘the finding are discussed below:

| "'.':'.'::-'j‘:“."'A‘I’SEﬂiC and selenium are being analyzed by a method, developed by

"‘“ff[l-jCL personnel, that is not an EPA approved method as specified under
40 CFR 136 nor has it received approval as an alternate test procedure
under 40 CFR 136.5;

© The IHCL QA Plan states that three levels of analyte will be used for
calibration curves. The analysis of sample No. 21438 for mercury had only
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two points in the calibration curve. Several other samples for mercury
~ were calibrated from this curve;

e The QA Plan calls for spikes and duplicates to be performed with every
set of samples or not less than every five samples. For sulfate and
chloride analyses, spikes and duplicates were never performed. No data
are available on the accuracy and precision of these analyses;

® No formal training program is in place in the IHCL contrary to the QA
- Plan; and '

R

T &
YN
RIRRN

o Preservatron agents are not added to surface water sampl at th&time

£ &aecrflcally,

nd sar'rlples for zinc analysis
E,arlure to properly field-
ity af degradatlon and low sample

NPDES Outfall 005 are not fleld preserved"ll
from NPDES Outfall 006 are not field- pr'
preserve samples increases the poss""
results.

Lack of QA Plan and procedures in B_Qdaoloqncal Laboratory. Implementation

of an approved QA protocol for radloﬁcrgtcal analyses has not occurred and as a
result the quality of” ahalytrcal dat'a from the Radiological Laboratories in
Building 200 B- ng and Burldmg 306 cannot be ensured or demonstrated.

Analytlcar resuits frOm the radiological laboratories are used for
enwronmenta} momtdrmg and dose assessment, and for effluent monitoring

and contro o] Plans and procedures covering the radiological activities of

‘.'these laboratcrles were in draft form at the time of the Survey and had not

been approved or distributed to laboratory personnel.
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4.5 Inactive Waste Sites and Releases

This section of the report deals with inactive waste sites, spills, and other types of
releases that are present on the ANL site, or off-site in areas formerly controlled by
ANL. Most sites of concern have contained or presently contain either hazardous or
mixed hazardous and radioactive wastes. Findings are based on observations made
during the on-site portion of the Environmental Survey, conducted from June 15
through June 26, 1987, and documents such as the revised draft ANL Phase |
Installation Assessment Report (IAR) (Cheever, 1986a), and numerous other records
including reports, photographs, interviews, and site plans. The |AR;! as‘

resulted from ANL operations. It includes accidental-spill 1o
contain hazardous or radioactive materials and ofi«snte
contamination may have resulted from past operation

During the Environmental Survey, 17 inactive waste sites and releases resulting from
ANL activities were identified (Table 4-18); 8 were previously described in the ANL
IAR (denoted in Table 4-18), and 9 are newly described in the Environmental Survey.
Of the 17 sites, 6 are former disposal areas such as French drains, landfills, and
dumps (Sites 1, 2, 3, 4, 14, and 17), 1 of which (Site 17) is off-site; 1 site is a former

4-72

Sy



) ‘yIMoIB slueld 1uduneads]
SNOIIEQIIY Yim pRNe1abaa uiseq SBIEMAITeAN
“asn w sabuo) oU INq WASad IS 1393 52 £G333; 001 abesois 0861 0150561 Alre3 1evoobejuapsey -
‘mpue; oRpEw WuEﬂ@Sh.M%WIWW:ﬂE&
UT SPIOS JIX0)-UOU JO ¢ Z¥ Pue se yons spmby u.u.lm.t.mwu.@nmog.com: umouyun
spmbi 30 suoqeb gy "sfEnwIYP ‘sijes (MW %aﬁ.’:ﬁ% uresp youasg ‘dasp
pavcsse jo spunod oSy sienways TEleureneewes | 2199 01- kg apmiady
“PAAOURII [PJPUR] O PUD UIBYIOU IUTRIP YU U S[ETURY JO DIdsns ‘speudtew mcwww...idw‘«.:..nwv wéxmmuxn 61041335 007 Y quiesg yuasd
e UTeIp YoUds4 ‘pasanod jypuet | suoeb gyt 'spo6i-prw Suung UONINNSUO) ‘yse oeﬁvmﬁrﬁﬂ paumg: 28 resodsig 6961 0 8961 019561 pueypueIgLE
arems abeuresp .c.ﬂ@&)WM&lMN
® U1 PAILIO] SeM ‘pIMPeq Hypue] w25y pog 01 sepuss Ajgdgoid L=t SOS61-prus quielg
PpUR PIAOUAS UTRIP YOUISY umouNun webio %oy pue ab3 uukwm £ yesodsig ayy ur yeak 3ay 10 SNOJ YPUIS T LIE
‘s315eM
snoprezey 3iqissod ‘sjedlew
sgqruys pue sassesb yum Fomona aanpeoipes padsns
um01653r0 pue osdo1jO 1335 £ JIOMPND "PoOM “seqa) “adid
~Z YUIM PIIBA0D [3UTARI @ UT PIILIOT umouNun “sburuim doys *s1q3p UORINISUO) {esedsig | s0S61-prw 03 Ae3 03 Y61 QlIYPUTIGLEINT
'sgdd '.26313Mm. spnyy
qnesphy _nespAd_ pue _josphxs,
“spunodwad yuesio jo suojeds 2JUBI00D I IPDRW IUIS0IIY ]INy}
SET'E ‘IUIT0IB YN (ISP ISP I IS TIPLIOIYD NI}
‘aape § 3o suoyeb pES “sgd Jo sucyeb ‘3uazUaq pue ‘auAky1dosoNPI i
s s gpue ybnoqe pamyeq | oLt ‘o 31sem jo suorjeS 1£5°8 iky1zoioppena "apuoiena widap paynadsun | aesq Pudly
PUe PIACWAS UreIp YPUIsY Burpnpui jeyorsuoreb 0oz’gz | vogsed aumade Gurpnpur Hwebio 113WeIP 100497 8L/TL OF 6971 rpue eAY 008
3UILNDQO jo
smeg Anuend sadk] arsem ndagrRzig eq 0 KAy 10 potIg g

-

AIAUNS TYINIWNOYIANT INV IHL ONINNA Q3IHLLNIAI SISVITIY ANV mw._._m.w..km(s FIADVNI .

I .__‘

8L-v318VL

e

4-73



|

8861 w butuuibaq
pauued amsop ‘pasn sabuoy oN sapey 1esodsiq 9861 0150561 Aise3 »pucq abpnisawn “yi
by
yuex Buunp sbejpds s3adas add iy puers
yuel auroseb buipunosins Juoiseag uMoURUN mds auyosen wasad 019861 § 3unosen s73 Buippng gL
PIACWI} [0S PAIPLTWEIUGS g -
3wos dn paueap 1pds suore gz o3 6] 193 £ £G 133} 00€ nds auljosen 987z | sipdsvonemgodours 7y
-dn syesy
P3ueap 100 [ids 1nq PRAOWR) wNQ suorreB 55 0101 133j arenbs g1 yea; wnig 89) wrugsylBuppng L
Surpooy PyLNjusAld 1 3 =% daapy Aiyne; abeiois jo abexed; SsHneA
Burjons am P33a0) USIQ STY UNEA umouun o000 “AfmseyBen] 12) 7779199,y £q1991 05| 1enua0d pue Buipooty ¥861 Ut pa:3a0InQ Aanw-ybii £1E 0L
P3N0 SeY {1 ,H\nm..% suresp dusns pue bunoo; >weang
Buryea; 1na padded uadqg sey IrepanO TMOUYUN =d 22393} reaut 0OY'L woz; abieydsip aqrssog 1861 03¢ paweuunNVS-HO 6
‘reacwas buunp
S[EUIPW [EXIWIY) SNopIezey S 139 861 0150561
03 p343AITTS T0U SO [PATTT) Peq FjRase yuey yuer Nanvod punosb | Apearsghel e Buunp qAunddid vE/6L
PUE PIAOTIAI SPOS IANSLOPEY umouun £ a@i}&m -ut pue adid Suryea JWNIWOS ING UMOUNUN sSuipping ey 1se3 g
ARIIY wnsseod-wnpos Jo (WnrUoINT “Wwni) SfEsw e
152104 Iqnd ® ut pa1edol pue | spunod pOZ “wnTpos jo spunod “apuopy N3} (wnrsseyod-wnipos
19535 s “Kirenb papooy e ‘puod 005t je01 spunod o8’z “WHPOS) STRNWIYD IANIEII-JITEM 133} 09 4 1335 DOZ ZULoISIL QPUOd SIFIIMIAPUN L
. sadid
ui pIDANIP ssoden yruebio ‘aems
oun pabrepsip “wIsasd jms dig uMouzUN spY 3dvd uresp poy
U] [0S s3IY0q UONNQLUITSTP
Juaredde s pR1j urelg uMOoUYUN o5 Liqresod I ¢ S Pray uresg
Teaous31 21053q buryedy uaag
aney few yuey ybnowyre pasocwar
SUST0) punosb v s yuey umouyun roPNIZH U PNy
enane-gl BUSIYN 9
— r — e————
IO O
finuen sadA} arse, d E2 4 ug
g o] 1 A wdagyang negrofunnry mqam

(panunuo)) AIAUNS TVINIANOYIANI TNV FHL SNIYNG GIHILNIAI SISVITIY ANV SILIS 3 y VM mbsd‘z_

8i-v318vVL

4-74



-A3AINg jRUAWUONALT 3ul Bunnp paynuap Kpmau 2S5
“U0daY WIWSIISSY UONE[[RISU] | ISeYJ TNV 3 U PANUIPI 531i%q
Sy PpuUR b 5311614 U1 SUONRI0] 01 PUndsa 10 IIQWNU NISe

-aaxas31d 153303 qnd ¢ jo
red mou s eare 3y punasbiepun
123} ¢ "30id 3y punose

paved 33 sremapTs da3p-100j “$315eM SNOpIezRyY »:nuzcmzw
-g pue ded 3130UCY 1IMN-100}-1 (¢ysumip pue aandecipes [3aat-ubiy Kiqissod
© pue PIAOWII IFM STeUIIeW IWOS ucireb-65 0051 100Vt PUE JISEM IANICOIPES [IAN-MOT fesodsig 6v6L-EV6L aNiIOd Lt
UmOUXUN aurjosen abeiorg {¥S61 310}3Q) 01 SPEL yuej
umouRun SISO JSIWO] resodsiq {¥S61L 950}3G) L O1E¥EL pue]
saisem snopsezey Kigrssod
s3an umouRun qetcroyd Kseves ¥561 01 £¥6L pia1 >ndag
pue “sqnys "sassesb yum umoibiane uMouUYUN peai (¥S61 32033Q) ¢ OLEVEL Suew ped
3535358 353103 I1qrid @ O Led Mou ‘
S pUR PIGSTOWIP UIAA SeY Y IS UMOUTUN siexnway pue Apanpeopy Y561 OLEPEL VS 91
>5aury Jamag repues
Sgel vt Burun saisem Kreyues seawayd duedsoun pue Lroze50qe
myrs-w1 Ag pasredas sadid Susyean umouyon | puenuebio AusDeOIPes [IAA-MOT 133} 1e3u1} 000’8 1 600°9 SR ol woj syedjised “Si
. 3 IDUILINMQO JO
smeg fnuend sadA1 asem pdagrTis a10Q 10 3IARIY 0 PO AUS
(panunuod) AJAHNS TYINIWNOYIANIT TNV IHL ONRNG GIHILNIC! $3ISVITIY ANV SILiS ILSYMINLLIVNI

8i-v318VL

I I ’_—;_ I ' ! ' ' ! . A ' ) ' B Co . (LT | , . o . , T

4-75



ik

storage lagoon (Site 5); 3 sites are abandoned or decontaminated and
decommissioned (D&D'd) areas (Sites 6, 8, and 16), 1 of which (Site 16) is off-site; 1
site is an off-site former treatment area (Site 7); and 6 sites are leak or spill sites
(Sites 9,10, 11,12, 13, and 15).

ANL's IAR identifies two sites that are not included in this section. The 317 Shoot-
and-Burn Facility Is active, although it has not been used in at least 2 years. Because
it is still active, it is discussed in Section 4.1, Waste Management. The 318 Gas
Cylinder Burial Area, in the northeastern corner of the 317 Radioaqtnve Waste
Staging Area, Is not perceived to present an environmental hazard' and t&therefore
not included. Itisin a remote part of the site, is completely fqpced and. has been
posted "Warnmg No Digging." Approximately 100 cylnnde\rs'offqompressed gas,
many of them lecture bottles (2 to 6 inches in dnamet?m),ﬂ,weré _,léced’ in 35 large
postholes in the 318 Area. Although there are no record; 2, cyhnders contents,
they are believed to have contained halogens, |rtm”rhal ns, Hydrocarbons, and
sulfur dioxide. Most of the tanks were defecgqu,ng.,ékllj"lﬁith&r leaking, corroded, or
having frozen valves). When possible, th¢ gyllr‘tg}g

éh%ents were bled off. Lime
was added to the postholes before bufial téx @phance corrosion (Cheever, 1986a;
Kline, 1987a). i

Figures 4-4 and 4-5 show the Ioca;tig in
on the site numbers dengted in Tab|e44«.18 The regional context of the ANL site and
the Palos Park Forest Preserv isill strated in Figure 2-1.

Site 1 - 800 Area Landflll*French Dram A French drain was located in the
northeasterm:porti . Information on the
drain is b d the recollectlons of employees who constructed operated, and
dnsmahﬂed it Q' d from detailed disposal records (Astorino, 1987; Cheever, 1986a;

STS, 3 980}5 The drain operated from January 1969 through December 1978, and was
remc‘)vegum 1979. Although the drain site is presently covered by the landfill, the
French drdin was installed before refuse covered the area. Construction occurred
by excavating a 20-foot-diameter area to an unspecified depth, filling it with 2 feet
of stone, and then capping it with clay. An 18-inch-diameter corrugated pipe
opened from the surface to the buried rock. Liquids were poured into the pipe with
the intent that the volatile materials would evaporate in the drain. The French

drain was located in soils of low permeability, 1 x 10-8 to 8 x 10-8 cm/sec, which

4-76



i N

WATERFALL GLEN
NATURE PRESERVE

e
"4 t“

.800}':

L.——\
, !
WATEHFiLL GLE

“AREA-"7

NATUHE PRESERVE

R !.

N .4‘\4’&1 “,‘ —y
W

WAraAw;\L GLEN

[, NATURE by

O]

BERVE

;'.1 o

" WATERFALL GL|EN
NATURE PRESERVE

in Table 4-18,

i
{hE]
; i i
e f
G -. L. -3
S M il
. e B <
A IS X i
A 2%
of i Lo -
oL e e
k Lot

":.jv"f: R o’ | v
Naote: Enc)rcl:d numbars, which represent the >
locations of inactive waste and releases, are defined

B> 0

Scale, Feet

1000 2000 3000 ,\
e 4b

INACTIVE WASTE SITES AND RELEASES AT
ARGONNE NATIONAL LABORATORY

4-77

FIGURE 4-4



JAHISIHd 1STFHOL AHVd SOTVd LY
S 3HNOI4 S3ISVITIH GNV SILIS FISVM JAILIVNI

saseajay pue SIS JISEM SARSEU| §

31334 ‘9jeas
0002 0001 0 (

4-78

avoH 470M




. il

extend to at least 37 feet below the surface (STS, 1980). In 1979, the stone and pipe
were removed; the removal crew recalled that the hole was dry upon excavation
but that olly odors were present. The stone was placed in the 800 Area Landfill and
clay was used to backfill the excavation.

Detalled records of materials disposed of In the French drain Indicate that a total of
28,700 gallons of liquids were poured there over its 10 years of operation (STS,
1980). The dominant waste and quantities are listed in Table 4-19, Machine coolant
was believed to contaln mainly water, Wet Ege, a petroleum dlstiilate!ﬁblvent Is 47
percent paraffins, 42 percent naphthenes, 9 percent aromaticsy. and 2 percent
olefins. Skydrol and Pydraul are phosphate ester-based hyo'aulic ﬂuids

l .' ’
‘l_‘ﬂ i A-,,

A groundwater monitoring well network was established.at the' 890 Ateh Landfill In
1979 and has been modified since then; it Is described: ll"t fhp Grouﬂdwater section
of this report (Section 3.4.3). Most of the wells are»lqsated arrour\d the periphery of
the landfill and because of this, results ofy m | ito';!'lng program do not
differentiate between compounds contrmmteﬂ y‘“ﬂmn'landflll and compounds
contributed by the French drain. Meta&jgﬂvef?ﬂ'in grdundwater from several of these
wells have been reported since 198&%&?” mentrations of manganese, arsenic, and
iron have been elevated at variqus wml&%owhert and Duffy, 1987, Golchert et al,,

1984, 1985, 1986). Thirteen orgaﬁigcon&trtuents were analyzed for the first time In
1986 and none were found at concer’rﬁratlons above detectable limits (Golchert and
Duffy, 1987). However,, thwe data 'may be questionable since the ANL laboratory
(IHCL) performmg Qhe qnalyseg'md not have EPA-approved analytical procedures
and QA controls fér argamc analyses (Section 4.4.3.2).

Infﬂrmaygon on" #s use is based on the recollectlon of employees who dispeosed of
materiaﬂs there (Astorino, 1985, 1987; Fassnacht, 1986, Finch, 1987; Lahey, 1986,
1987). "

Known as the “suspect dump," the landfill operated from 1948 to the early to mid-
1950s. Trucks came from the University of Chicago and dumped their contents
directly into the ravine. Initially, materials were placed on native soil in the ravine,
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TABLE 4-19

DOMINANT WASTES DISPOSED OF IN THE 800 AREA LANDFILL
FRENCH DRAIN AT ANL, 1969 to 1978

Materlal Quantity (gallons)

Wasteoll o sss08 |
Machine coolant 6545.0

Wet Ege 2370.0
Ferricchlotide 12053
Skydrol 111991
Acetone 1058.8 .
Carbon tetrachloride .61.% ‘

Water (with organic matter)

Kerosene

each between 10 and 50 gallons)

Trichloroethylene

Liquid scintillator
Pydraul .
Wax W, 300.0
DMSO e M’ e 189.3
Benzene W i, 168.7
Tetrachloroethylepe il 161.8
Sodium azide », 160.0
Diesel fuel " ... 140.0
DR 1208
110.0
Eher Ll 80.9
| Chlorofelm 66.8
fi?‘firmaldehyde 51.2
Other organic compounds (17 compounds, 402.5

Source: STS, 1980
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As the ravine filled, the contents were covered with dirt and, upon closure, the
landfill was covered with 2 to 3 feet of soll. Presently, the landflll Is overgrown with
herbs, shrubs, and trees.

There Is no record of the total amount of materials disposed of at the ENE 319
Landfill. Contents included construction debris, shop turnings, pipe, rebar, wood,
and ductwork; much of this came from demolition at the University of Chicago
Metallurgical Laboratory., Some of the materials brought to this landfill were
considered suspect (I.e., they were not believed to contain elevated radiﬁ;activlty but
their sizes and shapes made full surveillance Impossible). In add}t]qn, use of the
landfill was loosely controlled and it Is possible that hazardous or kr‘\own radtoactlve
materials were disposed of there. ‘ f

o T ;v,
@ ll-.r & ’
‘,v:,“ AT

As part of Phase || of the U.S. Department of Energy Comme\hensiva Environmental
Kesbonse, Compensation, aind Liabillty Act (DOE CE"RQLA eHaract«erlzation program,
ANL personnel collected water and sedlment smples f‘hqm e drainage at the base

l

,,,,,

around the landfill in the fall of 19&6 These‘,samples were analyzed for
radioactivity and no elevated levels weré‘ :pnd (QDILhcrt 1987a). In 1984, surface-
water samples taken at the ANL.fqnceH., .approximately 1,000 feet downgradient
of the ENE 319 Landfill were analyzed for metals. Mercury exceeded 1986 U.S.
Environmental Protecthn Agency (EPA) water quality criteria for freshwater
aquatic life (0.05 ug/L m,easuwd vensus a 4-day-average-once-every 3-years criterion
of0.012 ug/L) (CheeVer 1986a F:PA 1986d).

Site 3 - 317 Area French Draln A French drain was located in the 317 Area Waste

Storage Al‘@za nn,{ghe southern portion of the site. Information on its construction
and aperatioh »5 based on the recollection of employees who used the facility
(Astonrw, 1987, Lahey, 1986, 1987). The drain, which operated for 4 or 5 years in
the mld '19505, was constructed by placing stones directly in a 4-foot-wide drainage
ditch thatamay have been partially excavated to a depth of 3 to 4 feet. The stones
were covered by smaller gravel, allowing trucks to drive over the drain field. The
gravel also surrounded a corrugated 18-inch-diameter fill pipe that was placed into
the deeper stone.
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There are no records as to types or amounts of materials that were disposed of Into
the 317 French drain. However, ANL personnel belleve that use of the 317 French
drain was simlilar to that of other drains such as the 800 Area Landfill French drain,
described previously. Therefore, it Is suspected that a variety of hazardous
materlals, Including toxic organics, were poured into the drain. One ANL employee
remembers that Wet Ege, also described previously, was disposed of into the drain.

Upon closure, the 317 French drain was removed and the excavation backfilled with

nd surface features of the drain location blend in with the surrouﬁqiﬁg 317 Area
(i.e., flat, slightly sloping terrain with maintained grass andﬂdlrt roads) The
drainage swale In which the French drain was originally cdmtrthed Is apparent

approximately 100 feet southeast of the drain location. M’n '“,Jifjiw,q BRI
1 e, il
'h My,

ANL has installed a monitering well approximate&ﬁ!,j@ %&Qt cfa:anradlent of the
317 French drain (MW-2, described In Section MW 'mnhc’)rgamcs were analyzed and
levels were below drinking water standardsm, X 'r‘ t{ganlcs, which are belleved
to have been disposed of in the French d.w ”’ [' qsgtanalyzed
fiiey “"' : i

Site 4 - 319 Landfill and Frenc .Drél“ ""Jl%h "”{319 Landfill was located near the
southern boundary of the ANL slf& Lust‘: gqst of the 317 Waste Storage Area, and
may have succeeded the E ENE 319 Lamﬂt (Site 2 above). The assaciated French drain
was situated at the nqnhé“nh,‘,end qfnthe landfill and is belleved to have succeeded
the 317 French drafh (Slte 3“6\?@ Information on the use of this landfill and
Frenchdrain Is basadupn aerlal photographs, informal handwritten disposal records,
and recollectmms .of ét’np d@ees (ANL, ND; Astorino, 1985; Fassnacht, 1987; Kline,

1987a, b La{hﬂ,&}gﬁw 1987).

A HV

The landﬂtl and‘drain operated from approximately 1958 to 1968 or 1969. The
Iandel was located on a rise and was created by the excavation of two or possibly
three trenches each approximately 200 feet long by 30 feet wide by 5 to 10 feet
deep. There is no indication as to how the French drain was constructed but
presumably it was similar to the 317 and 800 Areas French drains. Materials such as
ash from garbage burn pits, construction debris, other noncombustible materials,
and beryllium fluorescent tubes were disposed of into the trenches. Some of the
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solids were suspect radloactive materials. There is no record of the total amounts of
these materials that were disposed of at the 319 Landfill,

Additionally, both the French drain and the landfill received chemical wastes.
Incomplete, informal records from the mid-1960s indicate that 116 gallons of
chemicals were poured Into the French drain from January 30, 1964, to July 19, 1966.
These included varlous machine and waste olls, flammables, and organics such as
chloroform and toluene. From December 1963 through October 1967,
approximately 450 pounds of miscellaneous chemicals Including metal’s“& and metal
salts; 46 gallons of assorted nontoxic and toxic liquids, Including palhts, reslns, and
organics; and 42 cubic feet of assorted nontoxic materials wére pladed in the
landfill. DN A

Presently, the 319 Landfill is elevated above the suFrQ qdlng térrain and the
drainage swale from the 317 Area courses just sourﬂm of thé»closed facility. The top
of the landfill is covered with dirt, is topagra, hiﬁally reVeI and is devoid of

vegetation. There is no evidence of the Freth &f’al‘nj

Within the past 3 years, ANL personnel ‘h qe!* mmhed soul in and around the landfill,
and surface water and groundw&ter 50@ feet ‘downgradient at the site boundary,
All three media were analyzed for. radloqmlv.cy while soil and surface water were
also analyzed for metals,, Tritium ahd.strontium 90 levels In surface water were
2.8x10-5Ci/mLand 6. 4.x 1a~a (‘:/mL, approximately 150 and 20 times ambient levels,
respectively; tritiunt’ levels in smf pore water of 1.2 to 3.0 nCi/L were also elevated
above backgrouﬂd of tess than 0.2 nCi/L. One soil sample from the landfill
contained 4. zx 10 -6 umxg m‘ plutonlum -239 and 1.8 x 10-6 uCi/g of americium-241,
about 300 a(}d sgq,,_;ilpea ambient, respectively. Cadmium, iron, mercury, and lead
levels:in! surfdde water were elevated above 1986 EPA water quality criteria (EPA,
19&%) far chron}c exposure to freshwater organisms, while copper levels in surface
water: Were elevated above 1986 EPA water quality criteria for acute exposure to
freshwatef organisms. Cadmium, copper, lead, and mercury levels in soils were
elevated above background values in soils to the e¢ast (Cheever, 1986a; Golchert et

al., 1986).

Site 5 - Earthen Lagoon at the Wastewater Treatment Plant. An unlined earthen
lagoon is located in the northeastern portion of the wastewater treatment plant

4-83



(WWTP). It is situated in a grassy area that slopes downward to the northeast to
sawmill Creek, 200 feet from the lagoon. The lagoon, as part of the WWTP, was
built during the initial development of the ANL site in the late 1940s and early
1950s. It originally was rectangular with approximate dimensions of 100 feet long
by 75 feet wide by 6 feet deep. However, with the expansion of ANL, a new
‘sedimentation basin was built in 1961 that infringed on the southwestern side of
the lagoon. In 1980, a new lined pond was installed next to the unlined lagoon and
the latter was taken out of service; however, the unlined lagoon still remains.

suspect radioactive wastewater. Water would be diverted fro
drain systern sedimentation basins to the pond for radiat

ar "'Hnghway 55, and is surrounded by the Waterfall Glen Nature Preserve
Jef rtment of Defense operated the site, which contained two abutting
launch péds, from the late 1950s to the early 1970s. Presently, the site is overgrown
with grasses and some trees and shrubs. Cement pad foundations still remain at the
relatively level site.

Operations at the site that may have affected the environment, as determined by
examination of a site engineering plan, include a machine shop, diesel generators
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vapor concentration of approximately 100 ppm.

with an underground fuel tank, and an acid drain system. Hazardous materials
used in the machine shop, such as solvents, may have been poured into the drains
and entered the drain field, located in a grassy field in the southeastern portion of
the tract. Acid drain pipes, which apparently carried excess acids used to fuel the
rockets, discharged to a drainage swale that circumscribed the launch area. The
swale flows to Sawmill Creek, just south of the Nike Site. The underground fuel
tank used to power the site generators is still in place. In approximately 1987, it was
emptied of 2,200 gallons of water and 1,750 gallons of No. 2 fuel oil. The presence
of water in the tank indicates a possible leak. There is no information*'évaﬂable on
the volume of liquids that may have been discharged to the envlfronment from
these sources. Photoionization detector readings in the outlet of the dram p|pe on
the eastern side of the launch area, taken during the Survey,',\_ ndi 5

&r, 2,041 acres surrounding the
Nature Preserve. The southern,

are overgrown with bushes and trees, v -,!,;lq the northern shore consists of a vertical
rock wall. The pond |t5e|f supports
appears to be no out!et e

The pond was usec& fo ‘he disposal of mainly water- reactive materials. On various
occasions, pe’r'mmel fr ‘;the ANL Reclamation Department would bring containers
of chemicalg ond and either throw them directly into the pond water or
agaigsﬁ;thg v Il on the opposite side (Lahey, 1987). Based on an informal
log," 4t is ,estlma‘ted that 2,800 pounds of chemicals were disposed of into
Undéerruters Pond including 1,500 pounds of sodium, 200 pounds of sodium-
potassmm 22 gallons of ferric chloride, a variety of metals (lithium, zirconium),

"miscellaneous," "various," and "assorted" chemicals, and some organics (ANL, ND;
Cheever, 1986a).
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Metal concentrations in the surface water of the pond were measured in 1984. Of
the 12 metals, only mercury was elevated above 1986 EPA water quality criteria
(Cheever, 1986a; EPA, 1986d).

Site 8 - East Area Buildings 19/34 Pipeline. Buildings 19 and 34 were located in the
East Area of ANL and were razed in 1983 and 1985, respectively. Building 19
produced radioactively contaminated solutions generated by various "hot"
machine shop operations and metal treating baths. These wastes flowed from

retention tanks in Building 19 through an underground pipe tott&uﬂdmg 34

(Industrial Waste Treatment Plant), located 40 feet south of Bunldmg 1
were processed (Kline et al., 1987).

had apparently leaked at some time during its opematmg ife, whtch extended from
the late 1940s/early 1950s to 1978. In addltlQﬂl Tﬁ; r- %Ewe\* {soil was found next to
one of the open in-ground concrete tanks-ﬂhutfiq? B‘u%ﬁﬂi’ng 34. This tank received
"hot" machine shop wastes and also hpﬂ‘ab’m Trerﬁiﬂy leaked (Kline et al., 1987b).
There areno records on the types or,guat tﬁ!‘g:s o'#‘}materlals that flowed through the

il

o‘Hdsurroundmg the pipe and concrete tank, which
amounted to 7,809’ "f dtrt, was removed and shipped to the Idaho National
Engineering Lab&ratory He excavation has been backfilled and the area is now a

level dll’t - w\me pioneering grasses.

Snte;‘g‘ C}ff Site “Unnamed Stream. The southern boundary of the ANL site is
charactéuzed by several ravines and streams that flow from the site, across the
Waterfalf.Glen Nature Preserve, to the Des Plaines River. One of these streams has
its headwaters in the 317 Area. A pipe that discharges into this stream,
approximately 450 feet downstream of the site boundary (off-site), is believed to be
the outfall for the footing drains and sumps of the radioactive materials storage
vaults in the 317 Area, asdescribed in Section 3.3.2.1 and in Site 10 below.

Fi
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In December 1986 and January 1987, water and sediment from this stream were
sampled at several points within the Waterfall Glen Nature Preserve upgradient and
downgradient of the outfall. They were analyzed for tritium, strontium-90, and
gamma emitters. Levels of tritium and strentium-90 were elevated above ambient
concentrations in surface-water samples collected downgradient at least 1,400 feet
below the drain pipe outfall (maximum concentrations: 1,733 pCi/L and 24.3 pCi/L,
respectively), and cesium levels were elevated above ambient surface-water values

20 feet below the pipe outfall (11 pCi/L) (Golchert, 1987¢c). Cesium-137 was the

dominant radionuclide in sediment samples, with concentrations abos/é' ambaent in
samples collected downgradaent to 1,100 feet below the p|pe ou’cfaﬁ (maxlmum

slightly above ambient concentrations (maxlmum conc”
1.07 pCi/g, respectively) (Golchert, 1987¢). Detailed dqfta.are
3.3.4.3 (Finding 6).

waste storage vaultis located in the 317 Area 400 feet from the southern boundary
of ANL. It is used for the temporary s'cmrage of low-level, high- -activity wastes, such
as fission products and Cc:ntammarted clothing, before shipment off-site for
disposal. The vault is%n a,gently smpmg, maintained grassy area. It is constructed of
concrete waHs and floonngvj‘set approxnmately 22 feet into the ground and is

Stream énd in Fmdmg 6 of Section 3.3.4.3. There is no desngned connection
between the interior of the vault and the footing drain (Griffing, 1987).

In late 1984, 4 to 5 feet of water was found in the high-activity vault. Some drums
containing radioactive materials were flooded and, as a result, the water was
radioactively contaminated. It is believed that the water was from precipitation
due to inadequate vault roofing (Lahey, 1987). The water was subsequently
removed and analyzed, and a new roof was installed. The isotopic ratios of the
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radioactivity measured in the vault water were similar to those in the off-site stream
water described previously (Griffing, 1987). In addition, water in the manhole of
the drain system in the 317 Area had elevated levels of tritium, strontium-90, and

cesium-137 (Golchert, 1987c). Thus, it is possible that water may have seeped from

the vaultinto the footing drain and connected drain system and discharged into the
off-site surface stream.

Site 11 - Building 145 Drum Leak. During the Environmental Survey, a team member

......

The volume of the spill is not known. Ho
the drum appeared to be rather full.
was reported to be nearly empty Thas

Slte 12 - Sunoco Sta‘_mon g'll The Sunoco Station, located at the southern

eventually %
the _sha’ﬁpﬂ d‘:il' ._,,eways and Meridian Road from the stream. Runoff from the

i hved aféas is carrned in a shallow swale along Meridian Road in thlS grassy
the edgeﬁ‘f the dnveways near the grassy area.
In February 1986, an underground tank was overfilled and an estimated 15 to 20

gallons of unleaded gasoline spilled onto the paved area of the gas station. The
gasoline ran down the grassy swale; the volume of runoff was increased by the ANL

Fire Department washing down the spill to avoid a fire. Small soil and sand dams
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~ Site 14 - Lime Sludge Pond. ANL's water treatm

were constructed in the path of the spill, which prevented any runoff into the

stream. After the spill, it is reported that some contaminated soil was removed and.

the excavation was backfilled with clean soil (Astorino, 1987; Cheever, 1986b).

Site 13 - Building 827 Gasoline Island. In July 1986, an estimated 5 to 10 gallons of
gasoline was found floating on the water surface of an excavation immediately
north of Building 827 and adjacent to two underground gasoline tanks. It was

thought by ANL personnel that the gasoline came from overflow spillage during

fuel transfer operations, which then seeped through pea gravel surrdhnding the
gasoline island and underground fuel tanks. The gasoline, which-Was: ffpatmg on
the water within the excavation was removed and the excavatmn backﬂl[ed after
the installation of an alcohol tank (Cheever, 1986¢).

: §té'r‘fw’ including a
nitigl development of
mc[‘uded addmg hydrated

sedimentation pond, was first used in the early 1950s afte
the site. Until the end of 1986, domestic wate

increased, an earthen berm was bml‘c up mn the east and south to contam the sludge
and prevent it from ﬂowmg into Sawmul Creek. A standpipe at the northeastern -
side of the pond dramed clanfled Water from the pond to SawmnH Creek (NPDES

pond '«the berm has been built up to 15 feet above Sawmill Creek and has a
freeboard.of 2 feet. Grasses, shrubs, and trees vegetate the creek side of the berm
and wetland plants such as cattails vegetate the pond side. On November 10, 1986,
there was a slope failure of the berm when a small landslide occurred on the creek
side. ANL personnel believed that it was caused by movement of a heavy truck on
top of the berm; it was subsequently repaired. In addition, a small seep out of the
berm was detected (Kuljian, 1987).
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When the water treatment process was changed from lime/soda ash softening to
ion exchange in late 1986, the discharge of alkaline sludge into the pond ended.
Closure of the pond is planned to begin in 1988 and will extend over 3 years. It is
anticipated that the sludge will be dredged and applied onto farmland (CDM,
1987).

Site 15 - Past Leaks from Laboratory and Sanitary Sewer Pipes. In 1985, ANL
conducted a photographic examination of some of its laboratory and sahitary sewer
pﬂpes to determme theu‘r integrity. In the interpretation of the fi’f?i:r t.rusion of

.‘,u

‘‘‘‘ .’
'

just north of Eastwood Drive At one point, one of t & 1' es_was fractured and
offset (Simon, 1988). Building 202 is used for labo¢! ory reﬁ,éarch in the biomedical
sciences and contains the Janus reactor, and"ﬁWl’W;‘ f1”’212 ¥s used for laboratory
research in materials science and contains.ghe A Q’G«&Pﬂma Hot Cell Facility. As
described in Section 3.3.2.1, low-levef: {ra 1"5}1’ctlbg materials and organic and
inorganic chemicals are disposed ofwinto*{ | Egpratory sewer system from such
buildings as Buildings 202 and 21%;

No samplmg'* - lsubsurface soils has been performed to determine if soil
‘ad res ,”{ed from exfiltration through the deteriorated lines.

1988)'
contaminati

Site 16«r Site : f"c\.gﬁr'"the successful operation of the first nuclear reactor (CP-1) in
Decembe'r 1942 “at the University of Chicago, it was apparent that a move to a
Iarger and more remote site was necessary for both secrecy and safety. The
Manhattas Engineering District of the U.S. Army Corps of Engineers (MED) leased
1,025 acres of land within Argonne Forest, a part of the Palos Park Forest Preserve
and located 20 miles southwest of Chicago (Figure 2-1), from the Cook County
Forest Preserve District. Only about 20 acres of land was actually used: Site A was a
19-acre parcel where reactors and associated buildings, laboratories, shops, and
living quarters were located, while Plot M (Site 17, discussed below), situated 2,000
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feet north of Site A, was a 1-acre radioactive waste burial area (DOE, 1978). Site A is
located 3 miles east of the present ANL site (Figure 2-3).

During March 1943, the CP-1 reactor at the University of Chicago was disassembled,
moved to Site A, rebuilt as CP-2, and placed into operation. The reactor was
constructed for uranium metal fuel with a graphite moderator. In May 1944, the
first heavy-water cooled and moderated reactor, known as CP-3, began operation
at Site A. It was later modified, primarily by replacing normal uramum fuel with
enriched uranium, and designated CP-3'. Both CP-2 and CP-3' operated until 1954,
Durmg the early years of operatton Site A consisted cf fcmr major

As a result of a revised lease a-gr.eem 't‘\N‘ltﬁ the Cook County Forest Presetve
District, it was necessary for the labaratmry to completely evacuate the Argonne
Forest area by June 30, 1956 The Govethmentwasrequnred to “remove, destroy, or
render harmless any ot afl- mstallatmns structures, appurtenances, materials, or
conditions of the ground oF. 't.erraln which shall be dangerous, perilous, or
hazardous in nature of‘whlch, |f permltted to remain, would interfere with the full
use and enj@ "nﬁe

District" ((5’@

In the sprmg of 1'955 work to comply with these requirements began. As research
actlvmes were moved to the present ANL site, which had been acquired in 1947, the
empty burl’dmgs at Site A were surveyed, decontaminated if necessary, and razed.
The buildings housing CP-2 and CP-3’ were the only areas requiring extensive
decontamination. The reactors were dismantled, the heavy water was removed,
and the fuel shipped to Oak Ridge National Laboratory for reprocessing (DOE,
1978).
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The tank that had contained the heavy water in the CP-3' reactor was filled with
concrete. The space between the tank and the biological shield, into which had
been dumped hardware, piping, and miscellaneous contaminated items, was also
filled with concrete. A 40-foot-deep excavation was dug next to the CP-3'
containment shell, and with the use of explosives, the reactor shell was tumbled
into the pit. The shell was covered with CP-2 and CP-3’ building rubble and then
soil. After demolition was completed at Site A in summer 1956, the area was graded
and an inscribed granite marker placed near the location of the buried reactor
(DOE, 1978). Today, this area is contained within the Palos Park Forest Pheserve and
isopen to public access and such uses as p|cmckmg and hiking. 1 \h

and chemicals; lead founding; and operatuon of a %ﬁatl""‘ stem landfill, and
gasollne station. As noted above, most of th‘e,* I,fa cilt i1 A¥°site A, including
wa e, réﬁ'\oved from the site.

laboratories at Site A. Many of“”hese materlals were disposed of at Plot M as
described below radloactnve maternaia went into graves and bins, and chemicals

Engineé?f;'ig site plans, aerial photographs, and references in the August 17, 1945,
weekly health physics report (Wimunc, 1945a) also indicate the presence of a lead
foundry at the southern boundary of Site A. In addition, a Site A researcher recalls
that in the summer of 1943, a makeshift lead melting and forming operation
consisting of an open fire and a kettle was used (Langsdorf, 1987). Residuals from
these operations may have contaminated the soil.
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A landfill Is referenced in an August 24, 1945, weekly health physics report
(Wimunc, 1945b) and is apparent in aerial photographs. It was located 300 feet
west of the outer fence and was used for nonradioactive wastes. However, the
weekly health physics report indicates the presence of radioactive contamination,
but below the instrument detection limit of 1 milliroentgen per hour (mR/hour).

‘Finally, an underground gasoline tank is indicated in a site plan. The tank was not

part of the original site but was added during later expansion. |t Iﬁ’i‘fpot known
whether the tank was ever removed. |

e
1,‘

WAt
4

certain suppositions have been made from an underst afid ’ng of att?vuties at Site A,
as described above. In addition, some rad|ologlcahemvnronfrrental monitoring at the
site has occurred. In 1976, four holes were dr.mngtg dgpths of 60 feet and 50 feet
north east, south and west of the burlaq C 3 . actbr. Gross alpha and beta
g ‘nd gamma- emlttlng nuclides were

Tr|t|um concentrahons
generally |ncreased W|th deptb tb a maximum at 15 feet then decreased to a
minimum at 40 1" 5(] feet then increased again at 60 feet (DOE, 1978). Annual

""" bundwater at 160 feet in the dolomite near Site A, as discussed in

AISQ \n 1976 surface soil samples were sampled on a grid throughout Site A that
producéd 104 cores. Gross alpha and beta activities were in the background range
for surfaée soils in the Chicago area. However, about 10 percent of the samples had
elevated amounts of gamma emitters. In addition, 9 of 12 soil moisture samples had
elevated tritium levels. Thus, the results show that small amounts of radionuclides
from Site A operations remained at random locations (DOE, 1978).
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Site 17 - Plot M. Plot M Is a less than 1-acre waste site located In the Palos Park
Forest Preserve about 3 miles east of the present ANL site (Figure 2-3). The
information presented below was compiled by the Survey team through review of
operational reports and records covering the period 1944 to 1950, reports and
documents about the site prepared by others at later times, and environmental
monitoring reports for the site.

As described above for Site A (Site 16), the U.S. Army Corps of Engineers leased
1,025 acres of land from the Cook County Forest Preserve District on Juiy 11, 1942,
for use by the MED. The MED was the organization responsible fot ‘the massive
effort of developing the first atomic weapons. Site A, constrﬂcmd on {he leased
land, and the “city sites” (New Chemistry, West Stands, R)fég‘sp u;the B, and the
Armory) on or near the University of Chicago campus nrwgre ah *part of the MED
effort. Plot M was a radioactive waste burial site for all o the$e Iocaftlons from 1943
through 1948, %M g

ﬁw Wiyl w
The types of material disposed of in Plot M‘ﬂuarj%} d %he years. These included
1{‘

liquid wastes, animal carcasses, and aaM iet‘y é&intammated material ranging
from laboratory coats to desktops. Msth ’lﬁﬁe l‘lﬁ,ﬁiioactive materials were rare and
valuable from both a scientific. nd ﬁ onlsl defense standpoint. Therefore,
radioactive material in a usable foﬁin an&.@f known origin was stored for later use,
However, spills and accigents would iq:f’usen render the material useless. Once
material was injectedv intm,,gn ammal for biological testing, it could not be

recovered. Often, rad&foa,ctive mﬁtErtals in flasks, jars, or cans would be of unknown
‘w'ngh axposure rates in occupled areas. These materials were

;_%

U-iﬂ TWM'\
Insuffiqjeht da a,,exist to estimate the quantity of radinactive material or the

“‘_tlmn of wéste disposed of in Plot M. However, health physics records for the
period shed some light on the materials. The materials buried include varlous
nuclides Mplutomum uranium, and thorium; radium-226; tritium; @ wide variety
of fission products from reactor operations; lead; and a variety of volatile
chemicals. The external dose rates from the surface of the materials ranged from 1
mR/hour to 50 R/hour (Feldes, 1945). One mR per hour was the lower limit of
detection of the survey equipment available at the time. The 50-R/hour material
and other wastes exhibiting external dose rates greater than 10 R/hour usually
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resulted from accidents involving the processing of irradiated “slugs.” The slugs
were targets that were placed in the reactors to produce various radloactive
materlals. Alpha contamination levels generally exceeded 1,000 disintegrations per
minute (dpm), the limit of detection of the avallable equipment. The amounts of
plutonium in individual items for disposal were as high as 1,000,000 dpm or about
25 microcuries (Floury, 1946).

During this period, some of the wastes were placed in containers ranglng from glass
bottles to wooden boxes for disposal. Metal shields, including lead sﬂhdelds, were
used for disposal of high-activity wastes. Many odd- shaped and »ovarslzed items

|."

.......

feet wide. ngher activity wastes were usually placed In’the bottom of'the graves.
Soil was added to the graves to shield the wastes (Wlmumt;, 1945c)

!
Ui “ <
I “ v‘

Qﬁe heal.th physics report from
May of 1945 suggests that the water from; the \nt‘:h@s.w.as pumped to a nearby
gully (Wimunc, 1945d). This report amd the'results of analyses of vegetation
samples taken in 1946 and 1950 Jndt;}&tq hat é}xtens»ve surface contamination
existed while the site was ac.tlw: Mamt sapnples in 1946 showed plutonium
concentrations as high as 30 nCi/g {Russell, 1946). In 1950, plants ». various species
were sampled and exhubtted external dtpse rates as high as 20 mF our (Pancner et

al., 1950).
. N G
«" N

‘
.

Plot M was fenced thmugh most of its operating life. The exact time the fence was
installed is noff known. On ‘March 30, 1945, a health physics report indicated that
“habitating: }immm\g(’ at the site would “feast” on the uncovered animal carcasses in
the gr:gve& (Wimync, 1945@) This biological intrusion undoubtedly caused the
spread of some contamination. A report in May 1945 noted that grave 25 was
outside the fenced grave plot (Wimunc, 1945f). These reports suggest that fencing
was instafléd between March and May of 1945 since it is doubtful that grave 25
would have been dug outside an existing fence. This later report also suggests some

uncertainty at the time as to the exact locations of the graves,

Hazardous wastes disposed of during this period included lead and a variety of
volatile liquids. A weekly health physics report ending October 5, 1945, indicates n
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exposure rate of 5 mR/hour over “a small hole, down which volatile liquids have
been poured” (Crain, 1945). The chemicals in use at the time Included mineral
acids; ammonium, sodlum, and potassium hydroxides; potassium permanganate;
potassium dichromate; potassium lodide; hydroxylamine; hydrazine; hydrofluoric
acid; perchloric acid; acetone; ethanol; methanol; carbon tetrachloride; diethyl
ether; chloroform; ethyl Isobutyl ketone; trifluoroacetone; and tributyl phosphate.

With the end of World War I, many changes In Plot M operations occurred during
1946 and 1947, By June 1946, many of the more radloactive llquidé‘ Were being
shipped to Oak Ridge (then known as Clinton) for disposal (Stewwtj.‘ ~1946) By
December of that year no liquids were to be disposed of In Pm’c M However, up
until then, 210 gallons per day of material had been buriewqt Plot M. includlng
paper and biological wastes. By this time, 85 percent m}he ori& nal pfot (125 feet
by 115 feet) was filled (Floury, 1946). By the next sumrﬁqr {1’9347) ‘the plot was full
and all radioactive wastes were shipped to Oak Rld@ HoWéver. n October the plot
was expanded to 150 feet by 150 feet and the qqmmﬁ Wdryawaste was resumed.

v
«ml “‘ll 1’1

i

numbered steel vaults for dlsposal.a'nms al IH"&hese vaults continued at Plot M
until May 1949 (Ross, 1974), whep NML& deovered that a valuable radioactive
source was missing and might have" beer\ h aced in one of the vaults, The site hegan
to remove the vaults to fi,nql the sourcwl-Four vaults were removed hetween May 24
and May 26, 1949, TheLr cbn.ﬂents were dumped on the ground and inspected. It s
likely that the source wa,s fou?‘td in one of these vaults, because the surface of the
plot was cleaned uq ém May 27, 1949, and the removal process stopped. The
cleanup wagiat

operation Fggu,ﬂwm an expansion of the original waste volume so that all the
waste] dould nbﬁ‘be returned to the vaults, The excess waste was placed in the open
trendhes*from wh“mh the vaults were removed (Pancner et al., 1949a).

"l "1

H
Sometime between October 1947 anj {'guy ;94’%‘!},' all wastes were placed In

Sometim'év"auring the next week, a decision was made to remove as much waste as
possible from the site for storage at the present ANL site for future disposal
elsewhere. Between June 4 and 8, 1949, the remaining vaults were removed and
shipped to the ANL (Pancner, 1949b). Also, an attempt was made to remove older
wooden waste containers. These contalners broke in the process and so were not
removed. The wastes remaining in Plot M today therefore are all wastes disposed of
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between 1943 and 1947 or 1948 when the use of steel vaults was begun, plus
portions of the contents of the four vaults dumped in late May 1949,

Shortly after the war, the Atomic Energy Commission (AEC), who assumed
responslbllity for MED activities and sites, began considerations on the future of Site
A and Plot M. One optlon was acquisition of the site through condemnation in 1946
(Banahan, 1973). In 1947, the old lease was terminated and a new lease for the land
containing Site A and Plot M (20 acres) was executed for a period extendlng to June
30, 1956. Various alternatives, including removal of the wastes, wpreﬁe\/aluated In
the early 1950s. It was decided that waste removal would be to&| risky for both
workers and the environment. Instead, an inverted concrete bﬂx extendlnq 8 feet
below the ground was constructed over the plot. The top: qf the“box was 1 foot
thick and was covered with an additional 2 feet of soil (Ross, 1974) {Uncertainty
about the location of the graves as early as 1946, howes(qr, r@lses some doubt as to
whether all the waste is covered under the invertedlt;gox e

lh,h.l
ﬂy . .l 4t

i
tlu MM& ELiR

Varlous types of environmental studies werg, 4or1‘ ﬁqfe& afr Plot M between 1948 and
1973. In general these studies examine;j ) l|m1tec#“humber of media and locations
for radioactivity, and showed very, hqtyléh g',ra’ti@n of waste away from the plot.
However, water samples from Farest Rr‘éserfyewmcnlc (drinking water) wells near the
plot began to show elevated Ievolmf trlm,)m in 1973 (DOE, 1978). This was the first
indication that slgmflcant amounts of cadloactive material were leaving the site,
Tritium concentrations~up tQ 13 000 'pC:/L (14 percent of the proposed EPA drinking
water standard) ware obser\md s discussed in Section 3.4.3.4. These results
prompted the DOE. ’tq wnduqt a major monitoring program under their Formerly
Utilized Sites* Remedla] Aqtlbn Program (FUSRAP) in 1976. This study verified the
migration mftrﬂfidm from the plot and reported trace amounts of strontium and
plutonlum ne“ar the plot The study concluded that the radlation exposures from
the: s:te in, its corfditlon at that time did not represent an immediate health risk to
the pubﬂc DOE, 1978). Environmental studies for radiological constituents were
conductéd-at Plot M throughout the 1980s (Golchert, 1987d). The conclusions of
these studies have been similar to thnse of the FUSRAP study and the Survey team
concurs with these conclusions.

In 1986, hazardous chemical constituents in groundwater samples at Plot M,
including 12 metals and 13 organics, were analyzed for the first time (Golchert,
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1987d). One sample was taken from each of five wells on the perimeter of Plot M
and one was taken from a control well. All concentrations of metals were below
any applicable standards and all organics were below detectable limits. However,
no conclusions can be dra\)\(n since these data are from a one-time sampling effort;
the constituents analyzed do not correlate well with chemicals potentially disposed
of at Plot M; and the sampling and analytical procedures may be inadequate, as
discussed in Sections 3.4 and 4.4. |

.consumpt|on (EPA, 1986d)
manganese levels may be due to well pump detercor
appear to be aregional phenomenon.
4.5.2 ‘Findings and Observations

4521 Category |

None

4.5.2.2 gategoryu.-:,'

ed"of in Plot M could result in unacceptable human exposures
...from hu lan or “natural disruption, and is resulting in soil, groundwater, and
"-'-,:"3surface water contamination.

‘Ba"s"gb on a review of past and present radiological monitoring data, the
Survey team has concluded that there is no immediate health threat from
radioactivity to the public using the area in its present state. However, human
intrusion into the waste, now and in the future, or future natural disruption
and dispersion of the waste could result in unacceptable human exposures.
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Presently, Plot M is located in a forest preserve with full public access. The
probability of human intrusion and the resulting exposures cannot be
estimated. In addition, future natural disruption and dispersion of the wastes
cannot be modeled because no waste inventory can be reconstructed. The
Survey team's evaluations concerning potential exposures are based on a
review of documents dating from early 1944 to the present. The major facts
which support this evaluation are as follows:

® Waste containers exhibiting external radiation levels ln éxcess of 50
R/hour were buried in Plot M (Feldes, 1945); ‘ \

e

‘J" ) S
uclies in excess of

®  Wastes containing plutonium and other transuranic:n
106 dpm were buried in Plot M (Floury, 1946);.

®  Other radionuclides such as radium, tHérium; 'ﬁ"rii'm, tritium, and a
variety of fission products in unkn ntitigs and concentrations
were buried in Plot M (Feldes, 1944

B Rogs, 1974))
® Lead and volatile liquids:
Plot M (Crain, 1945); .;

-:"r_;fnviré mental monitoring of soils has shown that dispersion has resulted
"~ inthe migration of significant amounts of tritium away from the original
“ivaste graves (DOE, 1978);

®  Elevated levels of tritium have been found in the surface water stream
that flows past Plot M and, in particular, in a seep down-gradient of Plot
M that discharges to an intermittent stream, as described in Section
3.3.3.5 (Golchert, 1987d);
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®  During routine ANL groundwater sampling and analysis, low levels of
strontium-90 and uranium-234, 235, and 238 have been identified in
glacial till water in proximity to Plot M. In addition, levels of tritium up
to 13,000 pCi/l. (approximately 14 percent of the proposed EPA standard
for community drinking water supply) have been identified in the picnic
wells and other wells which tap the dolomite aquifer downgradient of
Plot M (Golchert, 1987d); and

exceeded EPA quality criteria for ronsumgﬁ?@n. Leaa énd manganese

‘ Atl_on “and sulfates are

Because the waste is not homogeneqHs
Analy5|s (S&A) phase of the Survesif

g infb the waste could be a sngmfucant
”e‘l eruronment However, groundwater

'ent;z Although it is known that chemical hazardous wastes
f o Plot M, environmental momtorlng of chemicals has only

_;.,43 4) Because these data are insufficient and the monitoring
" rigram may be inadequate (Section 3.4.4.3, Finding 2) to determine which
"'ﬁazardous substances are present and whether they pose a threat to human
heafth, the additional chemical sampling and analysis are indicated.

4523 Category Il

Potential contamination from an abandoned French drain at the 800 Area
Landfill. PCBs and nonradioactive hazardous wastes, including the toxic
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constituents associated with motor oil, diesel fuel, and kerosene, were
disposed of in a French drain, now inactive in the active 800 Area Landfill, and
have the potential to contaminate the surrounding soil, groundwater, and
surface water.

A French drain was constructed into the native soils in the northeastern corner
of the 800 Area Landfill. Detailed records of materials disposed of into the
drain were maintained; during its 10 years of operation (1969 through 1978),
approximately 28,700 gailons of liquid, including 8,531 gallons'® a.f waste oil,
1, 875 gallons of mainly volatile organic chemccals 533 gallons @fk‘e&osene and

2.

_,fsfﬁ}rfﬁgun& ng souT, groundwater, and surface water.

VU (R R
¢ s [ v
LR e

"Thlé‘,‘319 Landfill was created near the southern boundary of the ANL site by
exéé&?ating two or three trenches approximately 200 feet long by 30 feet wide -
by 5 to 10 feet deep; a surface stream flowed at the southern edge of the
trenches. A French drain was installed just north of the trenches. Both the
landfill and the drain operated from 1958 to 1968 or 1969. The former
received ash from burn pits; construction debris; other noncombustible
materials; beryllium fluorescent tubes; suspect radioactive materials; solid and
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liquid chemicals, including metals and metal salts; and assorted toxic and
nontoxic liquids. The French drain received various machine and waste oils,
flammables, and organics. There are no records of the total amounts of
materials disposed of at these two facilities, (ANL, ND; Astorino, 1985;
Fassnacht, 1987; Kline, 1987a, b; Lahey, 1986, 1987).

Elevated levels of radioactivity have been found in the soil, surface water, and
groundwater surrounding the landfill (Cheever, 1986a; Golchert et al., 1986).
Chemical contaminants may also be seeping or Ieachinﬁ%from the

it

the landfill were found to exceed EPA water qua|ity
aquatic life (Cheever, 1986¢; EPA, 1986d).
methods were unspecified and may result in questi
in Finding 3 of Section 4.4.4.4, the valldltylu'qf th
indicate whether contaminants are presm&g mﬂ%;m q'thé sampllng and analysm
phase of the Survey, soils, groundwaxgtﬁr \6 Hi

the dlsposal facility and analyzef", ‘

1986, 1987). There are several pathways by which the contents of the French
drain may have contaminated the environment. Liquid chemicals may have
seeped directly into the surface drainage, contaminating surface water and
sediment. They may also have migrated downward and affected the soil and
groundwater.

-d

I



o L ‘.

Because there is a paucity of information on the concentration of chemicals in
the surrounding environment, soil at the French drain and sediment in the
drainage swale will be sampled during the Sutvey's S&A phase. Due to the
uncertainty of what was disposed of into the drain, a wide variety of organics
and metals will be analyzed. The resulting data will be used to indicate
whether contaminants are present above background in the surrounding
media.

Potentaal |eak of a high-activity vault. Rachoactnve waste may have seeped
from the high-activity, low-level waste storage vault |n the 312 Area
contaminating the surface water, soil, and grou ndwater Rl .

Area as descnbed in Finding 6 of Section 3.3.4.3, The'.wé’cer had ?looded some
drums containing radioactive materials and wa¥’ t@ 'lf rad(oacﬁve In late 1986
radioactivity was detected in water and sed] tie
believed to have received discharges fr8i
of the 317 Area. The isotopic ratm':" of t"" 3 ra&tonuchdes detected in the
stream were similar to those of; the"w ter coilected from the flooded vault
(Griffing, 1987). : Lo

Because there is no divect connectlon between the vault and the footing drain
system, it is believed that water may have leaked from the vault into the
surrounding dn;ain ~The wa’eer would then have the potential to migrate
downward and cdntammate the soil and groundwater. During the S&A phase
of the SurVey, 50|Is Wrﬂ be sampled just outside the footing drain and analyzed
for radnoactlvéxpemes as an indication of whetherthey are contaminated.

".
~‘1

':-Potermal contammatlon from past sewer pipeline leaks. Broken laboratory

and, samtary sewer pipes may have resulted in releases of radioactive, organic,
inorganic, and sanitary wastes into the underlying soil and groundwater.

During a 1985 photographic examination of the laboratory and sanitary sewer
lines at ANL, intrusion of roots and a misalignment were noted in the pipelines
extending from Buildings 202 and 212 to manhole 18, south-southeast of

>
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Building 108. These breaches in the pipeline potentially resulted in exfiltration
of low-level radioactive, organic, inorganic, and sanitary wastes coming from
Buildings 202 and 212. The presence of radioactive and chemical
contaminants in the wastewater is discussed further in Section 3.3.4.3,
Finding 1, and Section 4.1.2.2, Finding 2. These releases may have
contaminated the underlying soils. Also, with the driving force of continuous
exfiltration and precipitation, the releases may have contammated and may
continue to contaminate, the groundwater.

It is not known when breaks in the pipes first occurred or what: quantttles of
suspected contaminants may have been released. However, i, Aug‘udt 1985,
6,000 to 8,000 linear feet of sanitary and laboratory quer jines between
Buildlngs 202 and 212 and manhole 18 were repa:red using‘,ah m-§rtu lining
process

Potential contamination from former actlvmes at Site A. Use of certain
facilities at Site A, such as a septac dfain field, lead foundry, landfill, and
gasoline station, and the operaicoh and demolition of research and reactor
facilities may have resulted m cehtamunataon of soil and groundwater.

S
‘t' '.

Site A is located m a fbrest preserve with public access, 3 miles east of the
j'f NL snte Hlstoncal aerial photographs, site plans, weekly health
physu',s }etﬁer’ts -aitd employee interviews indicate that a variety of facilities
‘,_and actlvmes at Site A during its operation and decommissioning from 1943 to
1956 ‘have the potential to contaminate the environment. Chemical and
radloagttve materials may have been discharged through laboratory drains to
the septic drain field. Residuals from lead foundry operations may have
contaminated the soil. The site landfill was to be used for nonradioactive
wastes but small amounts of radioactivity were detected in 1945. An
underground gasoline tank was also present at Site A but its disposition is not
known.
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The CP-3 reactor and containment shield were buried at Site A, Radiological
surveys in 1276 indicated elevated levels of tritiated water surrounding the
buried reactor, which were attributed to heavy water used in the CP-3 reactor.
Surface soil samples throughout Site A show that small amounts of
radionuclides remain at random locations from site operations (DOE, 1978).

There are no definitive records as to whether hazardous materials were

discharged to the environment, although certain inferenceg from an
understanding of site activities indicate that inactive sites ang- «releases are
present. As a result, contaminants may be present in the soil. that‘have the
potential to migrate into the groundwater. The vtqinlty ‘of the-lead
operations, the septic drain field, the landfill, and the gasoﬂne taok will be
sampled during the S&A phase of the Survey to aid\.‘in assessmg whether the
subsurface soils are contaminated. R

Potentlal contamunatnon from the abﬁdén‘ B ~,?§19 Landfnli Unknown

la.

controlled ENE 319 Landfill and ag
soil, groundwater, and nearby stream

te
iy
‘4 ‘ v

!. ulq contamlnants may leach into the

The ENE 319 Landﬂll’ Tacated IQ the southeastern corner of the ANL site, is
situated on the slepe of a, ravtne a creek flows along its base. During its
operation from 1948 to the early to mid-1950s, trucks came from the
University. of Chmago and ‘dumped their contents, mainly building demolition
debris, dﬁrectly into'the ravine. Some materials brought to this landfill were
consxdered {u*spect (i.e., they were not believed to contain elevated levels of

‘.-radloactlwty _but their sizes and shapes made full surveillance impossible).
'BecauSe use of the landfill was loosely controlled, it is possible that radioactive

or Chemucal wastes were disposed of into the ravine (Astorino, 1985, 1987,
Fassnacht, 1986; Finch, 1987, Lahey, 1986, 1987).

Presently, the landfill face is relatively steep, covered by soil, and overgrown

with grasses, shrubs, and trees. Rainwater may infiltrate through the fill and
leach contaminants into the soil, groundwater, and surface-water stream. The
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sediments in the stream may act as @ sink, collecting and storing contaminants.
Mercury levels in the water of the adjacent stream were measured in 1984 and
were found to exceed EPA water quality criteria for freshwater aquatic life
(Cheever, 1986a; EPA, 1986d). Since sampling and analytical methods were
unspecified and may result in questionable results, as described in Finding 3 of
Section 4.4.4.4, and since no upstream samples were collected, the validity of
these data and the source of the mercury are uncertain.

Because of the unknown nature of disposal activities at the ENE 319 Landfill
and the lack of chemical data in the surrounding environment, st?%l and stream
sediment will be sampled .iuring the S&A phase at the base %f the landﬂll and
analyzed for a variety of organics and metals ta: {ﬁdi;éte whiether
contaminants have migrated into these media. e

Potential contamination from past activities gvan aba ‘cmed Nike Site. Past
usage of an abandoned underground fue| tanm sept}c drain field, and an
acid drain pipe at the abandoned Nike. Si%e,}r%ﬁ% ﬁtﬂye introduced hazardous
substances into the environment, resul Mg in lq)calized contamination of the

The Nike Site, located on ANL propérty but in a separate 13-acre tract 3,500
feet north of the main campus, ‘was operated by the Department of Defense
from the late 19505 fe the earlx 1&1705 Based on site engineermg plans and

..J-
,,,,,

Hazardous materials used in the machine shops
and elsewhere may ha\«e been poured into the shop drain and entered the
Nike Sme sep‘ttc draln‘fleld and acid drain pipes may have discharged directly
to.a. drama,ge ‘Yasle that led to Sawmill Creek. There are no records as to
,;-wl‘\ether th"ése activities occurred or, if they did, the amounts of materials that
‘were ‘discharged. An abandoned underground tank of No. 2 fuel oil may have
had- a {eak, since the tank was found to contain 2,200 gallons of water as well

as 1,750 gallons of fuel oil when it was finally emptied.
Hazardous wastes possibly released from the fuel tank and into the drain field

have the potential to migrate through the soil and into the groundwater.
Liquids discharged from the acid drain pipe and into the drainage swale may
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have flowed into and contaminated surface water or migrated into the soil
and contaminated the groundwater. However, there are no estimates as to
the amounts of materials that may have been released. During the S&A phase,

soil samples will be taken near the underground tanks, in the drain field, and

in the drainage swale and analyzed for organics and particular metals, where
appropriate.

Potential spill from Lime Sludge Pond. A potential for failure of the Lime
Sludge Pond berm exists and the resulting release could adver;iely affect
Sawmill Creek water, sediment, and biota.

-
[T o
o VY
iy \
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The 7-acre Lime Sludge Pond, located in the northeastern; qorner,of the éi W, is
no longer in use. However, it presently contains an estnmate.d 100, 000 cubic
yards of hydrated lime, soda ash, and alum sludge' ‘CGDM 1987‘,\ A 15-foot-
high berm on the eastern side of the pond sqparates'«,the pond sludge from
adjacent Sawmill Creek. The berm was buult uﬂ"'qver 1he yeors of pond use

QJ] jhn

(early 1950s to 1986) as the sludge level r&x;}é

vt,

A partial berm failure occurred shdi‘f_gj&, b:‘,ﬁore the Survey, possibly caused by
movement of a heavy truck &# top Qf the berm. The berm failure resulted in
seepage of pond contents intd: Srawmﬂl Creek. At the same time, other
seepages of pond contbnts through the berm, due to unknown causes, were
also noted (Ku|JLan, 1987‘) Durmg the Survey, the berm slope was observed to
be overgrown: w:th \/egetaﬂon This could cause a weakening of the berm and
may resulttn.a reiease df pbond contents. These releases could adversely affect

Sawmtﬂf_"reekiwater Sedlment and biota, as described in Finding 2 of Section

"Potential contamination of an off-site pond. Water-reactive chemicals,

mcIUdmg sodium, sodium-potassium, and other metals, disposed of into
Underwriters Pond may have contaminated the surface water, sediment, and
groundwater.

Underwriters Pond is located 3,700 feet south of the ANL site, in the Waterfall
Glen Nature Preserve, a public access area. The pond was used from January
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1965 to lanuary 1972 for the disposal of mainly water reactive chemicals,
Based on an informal log, approximately 2,800 pounds of chemicals, including
1,500 pounds of sodium, 200 pounds of sodium-potassium, and a variety of
other metals and organics, were disposed of into the pond (ANL, ND; Cheever,
1986a). Since not all materials were water-reactive, these potentially
hazardous substances may have settled to the bottom of the pond. In
addition, the solid by-products of the reactions may also have settled. This
could result in contamination of the pond sediments; leaching from the
sediment may further contaminate the pond water. Mercury leve!s in the
pond water exceeded 1986 EPA water quality criteria for freshwatgr aquatic
life (Cheever, 1986a; EPA, 1986d). However, since sampling and anajytical
methods were unspecified and may result in questionablelmﬁultsﬁ, as desetibed
in Finding 3 of Section 4.4.4.4, the validity of these data 5 uncertain There
appears to be no direct connection between the"woﬁd and. bther surface
water., However, groundwater in this area dlscharges ’ca ‘fhe nes Plaines River.
Thus, contaminants leaching to the groundwateﬁ may be released to surface
water. il

‘:,‘a
l I "
‘Il

Because the sediments are the most Iil(e “rnk‘ fof any contaminants, they will

I J

indication of whether reslduals are stm present

Potential residual chémlcal conxamnnation at a D&D site. Possible residual
organic and morgamc wAstgs may be contaminating the soils between the
former Iocatlons owaIdmgs 19 and 34 and potentially the groundwater.

Bulldlngs 19 and 34 focated in the East Area, were demolished in 1983 and
1985 re&pamvely Radloactively contaminated soluttons were produced in

,,,,,

"34 (1ndustrlal Waste Treatment Plant) where they were processed. The liquids

may hqve contained acids, metals, and solvents. During D&D of Building 34,
soils surrounding the pipeline and an open, in-ground concrete tank adjacent
to Building 34 were found to be radioactively contaminated, presumably from
leaks in the pipeline and tank. Although there are no records as to the
chemicals or volume of liquids that leaked from the pipe and tank (the system
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operated from the late 1940s/early 1950s to 1978), 7,800 cubic feet of
radioactively contaminated dirt was removed (Kline et al., 1987).

Soil removal was based only on radioactivity levels and no chemical analyses
were performed (Kline, 1987b). As a result, hazardous substances such as
metals and organics may still be contaminating the soil. Any remaining wastes
in the soil have the potential to migrate into the groundwater, thereby posing
a hazard to two nearby ANL drinking water supply wells. Soil samples will be
taken near the pipe during the Survey S&A and analyzed for métals and
organics as an indication of whether residual chemical contamknatlon Is
present. i, " ‘

e
' \
. ‘
|‘ '

Potentlal contamination from a storage pond. Radioacti\ie« brgéhic, and
inorganic wastes from the laboratory drain syst&m 'were detained In an
unlined, earthen holding pond at the ANL wq;,tewate.‘r treatment plant and
may be present in the soil and have the p‘otential ’m contaminate the
groundwater and surface water. ] ‘

iy <.!‘

The pond, located in the northeastern portlon of the ANL wastewater
treatment plant, was constructed to serve as a temporary holding area for
suspect radioactive water dlschargéd from the laboratory drain system.
Because these liquids were from’ the Iéboratory drain system, they may have
contained both radioactlve and chemtcal contaminants. The detained water
was monitored far radlatiqh emly and, depending on the results, would either
be released to. S\awrmﬂ Creék or held for further decay (Cheever, 1987). An
outflow frcxm the pond (I through a drainage swale to Sawmill Creek, 200
feet away emvated tevels of alpha and beta activity have been detected in this
swale. (Golch\'él‘t 1887b). There are no records as to how frequently the pond

.-was used durijrg its operating life from the early 1950s to 1980.

Becéuﬁ?,e the holdlng pond is unlined, contaminants may be present in the soil
and, therefore, have the potential to migrate to the groundwater and Sawmill
Creek. As an indication of the presence of this contamination, soil in the
bottom of the pond will be saimpled and analyzed during the Survey’s S&A
phase for organics, metals, cyanide, and radioactivity.
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Category |V

1. Potential contamination from minor spills and leaks. Minor chemical and

petroleum spllls and leaks at ANL may result in localized surficlal soil and
possibly surface water contamination.

Two examples of small spills and leaks, which were investigated durlng the
Environmental Survey, are as follows. ¢

v '\
A slowly leaking 55-gallon drum was observed durlng the Survey at the
northwestern corner of Building 145, next to the bottﬁr hot{Se The barrel
was labeled pyridine although site personnel inqlcate&%af theé' contents
were actually waste olls. The spill occupled an Hféh of 10 square feet and

- the volume was estimated at between 10.4nd 55 Qaﬂons“ One week after:

discovery of the spill, the drum had Mﬁ‘ ré%pved ‘but a stain remained
on the ground. As a result, the rﬁm}ddu M‘&M‘”k&t may either run off into
a nearby surface water ditch orn?lgf%e in%the soil.

il “u u

s bee n\%”p' fa 20 gallons of unleaded gasoline
siilled at the Sunoco S¥atlon, ngated in the middle of the site at the
southern lntersection of Owt;gr ‘Circle and Meridian Road. The fuel
flowed down,a 30& foot Icrng grassy swale along Meridian Road and was
stopped with smaH san.da‘nd soil dams (Cheever, 1986b), The gasoline on
the surf&c‘a Was' removed by avsorption, and contaminated soll was
remqyed by axgdvatlon No quantitative analyses were performed to
df?ﬁermme whether all contaminated soils were removed during cleanup

s

. _‘;«(Astquno, ‘1987) If spill residues were not sufficiently removed, residual

.-;‘".‘;j"' "l‘rftaterla.l may have migrated further into the soil or run off to adjacent

.. «"surface water, resulting in contamination.

l“‘l

2. Potential for a gasoline spill into the subsurface environment. During tank

filling at the Building 827 gasoline island, gasoline may spill into the
surrounding peastone and migrate into and contaminate the soil and
groundwater.
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During excavation activities just north of Building 827 in July 1986, 5 to 10
gallons of gasoline were observed floating on water in the excavated pit. The
gasoline was belleved to have come from the peastone under an adjacent
gasoline dispensing pump (Cheever, 1986¢). The Environmental Survey team
noted that an approximately 3-s¢uare-foot area of peastone surrounding the
underground tank fill pipe next to the pumps was exposed. During tank
filling, gasoline may spill into the peastone and migrate downward. There Is
the potential that the gasoline could move deeper into the soll and
contaminate the groundwater. .y'a

W
,,,,,

survelllance method is used during cleanup of spills (mamly fwal to ensure
approptiate removal of chemical contaminants and, asa resqlt" surface water
and groundwater surrounding a spill may become cantamlnated

Several fuel spills have occurred at ANL oyer thq past 6 years, including the
Sunoco Station in 1986 (Finding 1 abovn) an‘d Mdi‘d‘ahts at Building 145in 1981
and Building 814 in 1984, Interviews. wifh Qméfﬂgency responders and cleanup
crews (Astorino, 1987, Veermin 1987) indleate ‘that although spilled liquids

‘
5,”

are not reduced to sufficiently Iow‘concentratlons the hazardous constituents
remaining may mig?‘qte to groundwater or surface water, resulting in
contamination of‘che envlronment

Potentnal sourcea of contammation remain unidentified. All inactive waste
sites at ANL have not been identified during remedial actions to date;
consequeﬂt]y thepotential exists for sources of contamination to be located
‘.‘.on the site th&t may affect surface water, soils, and groundwater.

As &ﬂfq;ult of actions taken under DOE Order 5480.14, ANL has identified 10
inactive waste sites and releases, as reported in the revised, draft ANL Phase |
Installation Assessment Report. However, during the Survey, the Survey team
identified an additional nine inactive sites and releases, including two ponds, a
Nike missile site, and six spills and leaks. They are described in Section 4.5.1
and in Findings 4, 5, 6,9, 10, and 13 in Section 4.5.2.3 and Findings 1 and 2 in
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this section. These sites, as well as others possibly not yet discovered, may

contain hazardous and radioactive materials. If not characterized under ANL's
existing remedial action program, they may be a continuing source of

| ‘contamination to the soil, surface water, and groundwater.
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SURVEY PARTICIPANTS
ARGONNE NATIONAL LABORATORY
ARGONNE, ILLINOIS

DOE

Team Leader | JosephBoda
Assistant Team Leader | Ronald Petevgj;grj‘\fv":_l

Lee Stevens s,
Chicago Operations Office Representative : Timoﬁ,h"’é'los," h

e
BN
e,

Technical Specialists

g tWorley, NUS *

Bl

Mike

Waste Management |
"Malloy, NUS

Kim Turnbull, NUS
David Dougherty, NUS
William Levitan, NUS*
Fred Miller, NUS |
Mark Notich, NUS
John Connelly, NUS
Henry Firstenberg, NUS

Surface Water
Radiation

Inactive Waste Sites/Releases
Hydrogeology/Storage Tanks ]
QA/TSCA |

Air
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. APPENDIX B
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W

~ Leader; Dr. Timothy Joseph was the CH representative.

B.1 Pre-Survey Preparation

The DOE Office of Environmental Audit, Assistant Secretary for Environment, Safety
and Health, selected a Survey team for the Argonne National Laboratory (ANL) in
the spring of 1987. The site is managed by the DOE Chicago Operations Office (CH)
and is operated for DOE by the University of Chicago. Mr. Joseph Boda was
designated the DOE Team Leader and Mr. Ronald Peterson the Assistant Team

oY
‘.it ;

Survey team members began rewewmg ANL general. enwronmental documents and

officials of the U.S. Environmental Prote :
Protection Agency. The purpose of th'

scope of the Survey.

The Survey team rewewed the |nformat|on received during thie pre-Survey visit and
prepared a Survey Plan (Appendnx Q) for the ANL site. This plan described the
specific approach to“ Survey for each of the techrical disciplines and included a
proposed hEd' le for.:;l'he on-site activities. A Heaith and Safety Plan was also

E'.On-Si *e Activities

The onsﬁ.’e phase of the Survey was corducted curing the period of June 15-26,

 1987. The opening meeting was held on June 15, 1987, at ANL and was attended by

representatives from CH, ANL, and the Survey team members. Discussions during
this meeting primarily concerned the purpose of the Survey, logistics at ANL, and an
introduction of the key p=rsonnel involved in the Survey.
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During the Survey, team members reviewed pertinent file documents including
permits and applications, background studies, engineefing drawings, accident
reports, chemical releases, and spills, as well as various operating logbooks. The
reseatch activities were carefully analyzed to identify existing and potential
pollutants. Site operations and monitoring procedures were observed, where
possible.  Extensive interviews were held with ANL personnel concerning
environmental controls, operations, monitoring and analysis, regulatory permits,
and waste management. ’ |

The Sufvey team members met daily to report observations, discuss ings, and
evaluate progress. These meetings were also useful for planning‘schedule
if required, to meet the overall objectives of the Survey.

analyses (S&A) requests to better define Survey dhqﬁrva
supporting information. The S&A requests w o

Laboratory (ORNL) representatives who w@‘ge
S&A. gy U

and Assistant Team Leader prese
observations.

B, by he Sur\iey team for ANL to determine |og|st|cs costs, and schedules and to
prepar N S&A plan. The S&A Plan prepared by ORNL mcludes a quality assurance

the sampling team will begin work atthesite in late 1987.
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B.4 ‘Report Preparation

The Environmental Survey Preliminary Report for ANL will be prepared for DOE
review. The preliminary findings are subjecf to modification based on comments
from CH concerning their technical accuracy. and the results of sampling and
analysis. The modified findings will be incorporated into the Environmental Survey
Surhmary‘Report.
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DOE ENVIRONMENTAL SURVEY
ARGONNE NATIONAL LABORATORY
JUNE 15 through 26, 1987
ARGONNE, ILLINOIS

1.0 INTRODUCTION

The Environmental Survey is a onetime baseline inventory ° qf existing
environmental information and environmental problems and risks at) Jpeli operating
facilities. The Survey will be conducted in accordance withi.the prma;ples and
procefiures contained in the DOE Environmental Survey Mart

David Dougherty, N1J§ Corporation

Kim Turnbull, NUS Corporation

;fiazardOUs/Radioactive/
Solid Wastes: Dwight Worley, NUS Corporation

“Inactive Waste Sites/Releases: ~ Willlam Levitan, NUS Corporation
Hydrogeology/Storage Tanks: Fred Miller, NUS Corporation
QA and TSCA: Mark Notich, NUS Corporation

Airr Henry Firstenberg, NUS Corporation



2.1 Pre-Survey Activities

Members of the Survey team began reviewing ANL environmental documentation
available at the DOE Office of Environmental Audit in March 1987. From that
review, a memorandum dated April 2, 1987, was sent to the Chicago Operations
Office requesting additional information. Messrs Boda, Peterson, Worley, and
Miller conducted a pre-Survey site visit on May 4-6, 1987, to become familiar with
the ’site, to identify any potential environmental problems, and to coordinate plans
for the upcoming Survey with DOE/CH/AAO (Argonne Area Office) aﬁu University
of Chicago personnel. During the pre-Survey visit, the: rtaani' met with
representatives of DOE/CH/AAOQ, the University of Chicago, and repi‘esentatives
of the EPA and lllinois regulatory agencies. In additioqti t"iie:
facility and gathered documents assembled by site pﬁrsonn ;z}!i
information request memorandum.  Additional inﬂﬁt‘

received from CH and University of Chicago pAs onnéi r"’!""g* and after the pre-

Survey visit, based upon the review of available da@ﬁ gn si%
oJiuUhiuhyH(" U‘PTIH-U‘H’}”

Pam toured the
teiponse to the
ti'i'"tipn w43 requested and

2.2 On-Site Activities and Reports ,A.h “J}
i '] ifllie
- 1 3[% *J;fbﬁ{ﬂ.

The Environmental Survey of the LJAJW_ Lug i.té“ mn be conducted from June 15 through
June 26, 1987. The Survey wih incluéq—,.the facilities operated by the University of
Chicago located on th? ANL site ﬁ se“iected inactive sites historically associated
with the Laboratory agen.qa for this Survey can be found in the attached -

7“!‘11

The on-site activities of the Survey team will consist of

LB Jg‘l s
d coﬁsultations with, among others, nvironmentai, safety, operations,

dosa“ ments unavailable prior to the on-site portion of the Survey; and project-

speciii’c and area-specific tours of the facility. Table III indicates specific areas of
interest for each of the technical specialists.

A closeout meeting will be conducted on Friday, June 26, to describe observations
and initial findings of the on-site activities. A status report stating the findings
identified at the closeout meeting will be sent to the Chicago Operations Office
within 4 weeks of the conclusion of the Survey. A Preliminary Report of the

2



Wi

.conducted by a team from the Oak Ridge Natioﬂqﬂi, Labor

Survey will be prepared within about 4 months of the conclusion of the Survey. At
approximately this time, the Sampling and Analysis (SkA) Team will initiate its on-
site sampling. Subsequently, SkA will be conducted to strengthen the Survey
finding and fill important data gaps. The S&A on-site activities and data analysis
will require approximately 8 months to complete. The results of this S&A effort
will then be used in the preparation of an Interim Report, which should be
completed 3 months after the finalized SkA data are received. The findings of

each of the Interim Reports from all scheduled Surveys will be updated as

appropriate and included in the Final Report to the Secretary, DQE, which is
scheduled for completion in 1988.

2.3 Sampling and Analysis

Based upon the results of the on-site portion of the ﬁﬁmg t‘ “Survey team will
identify any sampling needs. Sampling and analysis fbr th :;ANI‘: Survey will be
bl ory (ORNL) Mr. John
Murphy will be the ORNL Sampling and @W&X &lruﬁgeam Leader. The ORNL
sampling team will draft an S&A Plan bﬂm Mbﬁ(tlhe "éampllng needs identified by
the Survey team.

The radioactive and regglated/hazardous air-related Survey activities will involve

the assessment of ANL-wide air emissions, and of emission control and monitoring
equipment, and the acquisition and processing of ambient air quality data. Areas
of investigation will include the process and .aboratory erissions of radionuclides,
nitrogen and sulfur oxides, acid fumes, toxic metals and organics, and volatile
hydrocarbons (VOCs), as well as the emissions of nitrogen and sulfur oxides from

3



fuel burning equipment. Operational and procedural practices associated with
emission control and monitoring equipment will be evaluated. Fugitive sources of
radioactive and regulated/hazardous particulate and gaseous emissions, including
emissions from chemical and waste storage/handling areas, will be investigated.

The general approach to the Survey will involve a review of existing environmental
reports, chemical inventories, operating procedures, ventilation dia’gfams, stack
monitoring reports, radioactive effluent reports, and other relevant documents to
{dentify significant sources of air emissions. Following the document review will
‘be the physical inspection of significant processes, control. ‘und monitoring
equipment, and potential fugitive sources. The Survey,.h%n i&eh}ify air
contaminants from significant processes and fugitive :aloux-coz'!;,fi{n:hz'nx"gs Yy and evaluate .

the existing control equipment for the air contaminaﬁw
i”g.f

for environmental problems from the emissions.

i

The radioiogical air monitoring system ass ?n)tl il ﬁﬂvolve inspection of the

ambient air samplers and 'review og 1, {zﬂiq@ dition, documentation and

procedures, calibration procedures, d.ﬁ 7 at%’b and processing. The primary
u j ”ﬁ

emphasis of the monitoring program rev ]{'ﬁm to determine the environmenteal

The hadiological portions of the Environmental Survey will involve an assessment of
the site-wide radioactive material and effluent control, on-site and off-site
monitoring equipment, and the associated impact on the environment and generai
off-site population. The radiological assessment will encompass three major areas:
(1) airborne radioactive emissions; (2) liquid radioactive effluents; and (3) liquid and
solid radioactive waste management. Because of overlaps, the radiological
assessment will be coordinated with the air, surface water, waste management,
hydrogeology, and quality assurance activities.

4



The assessment will determine whether radioactive materials maintained on-site or
released to the environment (or potentially released) create any actual or pdtentlal
environmental problems. Existing environmental standards, regulations, and
guidelines will be used for comparison to assess the potential magnitude of these
problems. The review will also determine if appropriate actions are being taken or
planned to minimize accidental releases and/or mitigate the consequences of such
releases, and whether there are conditions that ma§ lead to environmental
problems.

tttt
]

During facility visits the team will work with appropriate ANL staff

1. Understand the processes involved
2. Review radloactive material control
3. Review airborne and liquid effluent control “

6. Review laboratory practices asswia ,
“11’ 'm)hj 4 "1 :‘YU"
%pl rilt"dmitoring program will be reviewed

In addition, the radiblogical env}mn
Wi ﬂ.observntion of field activities, and

inally, dose assessments conducted by the

g 'Wi%%u.yvn S:nd maintenance records for radiation and environmental
teg}ing and measurement equipment

Efﬂ&ent monitoring and sampling records
Process-specific radioactive inventories

Lab results for effluent and environmental samples
o Dose calculations and printouts



5.0 SURFACE/DRINKING WATER

5.1 Issue Identification

A number of documents provided in response to the information request have been
reviewed with regard to the surface water technical specialty area. ANL activities
that generate wastewaters will be reviewed through a detailed field evaluation.
Discrete liquid discharge points will be identified and evaluated to ,develop an
inventory of wastewater sources. A review of the present condmon of the
,Quid waste
treatment, processing, collection, and handling equipment. wlﬂ be examﬁned and
records of operations will be reviewed. The objective of ﬁu‘ﬁj % L s;;:.?f.' to build a
Survey information data base for the identification og gﬁlmsical Vience of existing

or potential environmental contamination. '1{

wastewater collection and treatment systems will be made.“ il

4,’,

;mw‘ edi“concern, including the
discharge of contaminants into Sawmiltil‘ 3 el 1 J Burvey will also include an
identification of potential cross-c@%gmH%,ion‘m’between chemical/radiological,

The Survey will concentrate on areas of-f%;

J’"a'i Specific attention will be paid to

n" h

Hnébpropriate sewer system, which might
»undetected or untreated. This will be

vi) ‘nmental problems may exist as a result of past practices, if any. Site
surf e drainage features, including channels, swales, culverts and catch basins,
will also be reviewed.

5.2 Records Required

o Chemical and sanitary sewer inspection and maintenance data
o Cooling water treatment data and analytical information



o Potable water treatment data and analytical information
o Raw data from all surface water sampling by ANL

6.0 HAZARDOUS/RADIOACTIVE/SOLID WASTES

yﬁ.l Issue Identification

The procedure for activities related to the hazardous/rﬁdioactive/solid waste
survey is to review known sources or activities and identify any additiénal sources
or actwmes that have the potential to result in contamination al'i"»'e‘

ironmental
media. ;

assess ANL's waste management practices.

The hazardous waste portion of the S
mentioned in the ANL RCRA Part

hazardous wastqé
classification pr' lde

manaQement practices. This will be accomplished during the mvestlgation and in
the process of reviewing facility records and documentation. The objective is to
develcp an understanding of past and existing waste management activities that
may serve as the basis for protiem identification by the Survey team.

The review of activities related to the hazardous/radioactive/solid waste Survey
will be coordinated closely with the inactive waste site, hydrogelogic, QA/TSCA,
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surface/drinking water discipline activities to identify any possible releases that
may pose a threat to the environment. ‘

Several areas for specific investigation have been identified during a review of
available documentation: ‘

Waste oil management practices
Hazardous waste disposal procedures and documentation
Solid waste disposal procedures and waste segregation practices

o O O ©o

Storage and dispositicn of scrap/salvage materials

6.2 Records Required

No additional nazardous/radioactive/solid waste recorﬂh equired at this time.
7.0 INACTIVE WASTE SITES/RELEASES o,

7.1 lssue Identification
I '
‘a’gea review will identify environmental
1 M_ndling, storage, and dispos»! of hazardous

I Installation Assessment report, prepared under the
Co m}ehensi e Environmental Assessment Program for ANL, identified 10 inactive
‘ that could potentially result in a risk to public health or the environment. As
part of the Survey, .ne background information sources used in developing the
Phase I report will be reviewed, including the material 1thered through
interviews. Records indicating the types and quantities of materials disposed of in
the inactive sites will be evaluated, as will the facility design and methods of
waste containment. Information available through historical aerial photography

il



| will be assessed to identify disturbed land areas and to further define site locations
and associated changes in appearance over time. Visual inspections will be

conducted for many of the sites included in the Phase I report, and for any newly-
identified sites, to note surface features and to locate monitoring points.

Sites that have ‘undergone remediation ‘will also be addressed. | Records and
analytical data in support of the site cleanup will be obtained for review. I[nactive
tanks or containers that may have held hazardous substances will be located and
their status assessed. For'mer storage areas and staging locations wiu“be included

in this effort. Each of these facilities will be evaluated In terms.of, the potential
to cause a present or future risk to workers, the nelghbormg ,opuIdtwn, or the

environment.

Several areas of concern were identified durifig-a, revigw of available

documentation. Major areas of investigation incl

o Abandoned landfills, in particula
disposal

and pesticidé‘:i
Other dtsposal

fill 319--handwritten log of materials dumped in french drain
: Ray Ruthenberg/Dennis Hulet handwritten logs for what was disposed of
in Landfill 319 ‘ '
o Blue notebook by Ray Ruthenberg regarding dlsposal of materials in
Landfills 319 and 318, Underwriter's Pond, and 800-Area
o Any Decomml‘ssioning and Decontamination (D&D) report other than that
for East Area (published in July 1987)
o Any oil spill reports other than those for 1981 and 1986



8.0 HYDROGEOLOGY

8.1 Issue Identification

A major concern for the Survey is the status of ongoing investigations of
groundwater contamination. In addition, the potential impacts of the existing
contamination on deeper aquifers need to be assessed by the Survey team.
~ Furthermore, the potential impacts of off-site movement of contaminated ground-
water in the shallow aquifer are also of concern.

b *required
to determine the usefulness, for the purposes of the Su of existing

and quality assurance/quality control procedtires, ang
from vearious sources.

be conducted.

Several areas for specific investi
documentation:

Environmental Impact Statement (most recent)

)

o Piezometric level records for all wells for last record date

0 Mapa' or records of locations of water supply wells within 2 miles of
Argonne boundary

o Well logs for all ANL wells
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3.0 GQUALITY ASSURANCE ‘QA)
9.1 Issue Identification

The quality assurance (QA) review of the environmental program will examine the
site S&A capabilities. The intent of this review will be to assess the accuracy of
the environmental monitoring data. All aspects of the QA program relating to the
ANL environmental S&A effort will be reviewed.

oﬁérations. No visits

Several areas for specific mve; w‘el*e identified during & review of

available documentation-

Operator and techmclan

woing
',trumqnt calibration/maintenance

dnd a'cumt;y‘studxes
“‘" and spiked sample analyses

D&t‘ m;{uctfon and validation

l-.i a]..!.

.......

Data reporting and documentation
Calculation and logbook reviews
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9.2 Records Required
- No additional QA records are required at this time.
10.0 TOXIC AND CHEMICAL MATERIALS—TSCA

10.1 Issue Identification

handling of chemical products used at ANL. The use, handling;v-ﬂﬁd‘ﬁisposaj of
PCBs, asbestos, pesticides, and herbicides will also be with : )
effort.

All toxic and hazardous substances purchased, used,‘
be evaluated. The tracking, control, and managiqq?]ent hesé substances will be
reviewed. Records of usage will be evaljs IUMﬂ }ﬂé I
environmental contamination. - . »:ifiﬂj1 'iij

}f

hf . np

1"3
iielectrical equipment in use at the

g
estos at ANL will be reviewed to identify pathways of

" ,_m‘. ﬁ:ﬂnation. Also, asbestos removal and disposal practices will be evaluated,

Pesticide/herbicide usage on the site will be reviewed to determine the risks of
environmental contamination. The review will focus on application records,
storage and disposal practices, and environmental monitoring procedures.
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Several areas for specific investigation were identified during a review of available
documentation: '

Chemical procurement procedures

. Material QA procedures

Toxie and hazardous materials inventory
Operator and technician training
Decontamination/disposal manifests and records

O O O O © o

Maintenance/inspection logbooks

10.2 Records Required
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SURFACE/DRINKING WATER
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