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PREFACE
TO
THE DEPARTMENT OF ENERGY
BROOKHAVEN NATIONAL LABORATORY
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains the preliminary findings based on the first phase of an Environmental Survey at
the Department of Energy (DOE) Brookhaven National Laboratory (BNL), located at Upton,
New York. The Survey is being conducted by DOE's Office of Environment, Safety and Health.

The BNL Survey is a portion of the larger, comprehensive DOE Environmental Survey enconipassibg
all major operating facilities of DOE. The DOE Environmental Survey is one of a series of. mutnatwes
announced on September 18, 1985, by Secretary of Energy, JohnS. Herrington, to; strengihen thé
environmental, safety, and health programs and activities within DOE. The- purpose of the,
Environmentat Survey is to identify, via a “no-fault” baseline Survey of all’ tfwe Deparu'ﬁent‘s major
operating facilities, environmental problems and areas of enwronmental risk.  The idehtified
problem areas will be prioritized on a Department-wide basis in ord'erof umportance in 1989

The findings in this report are subject to modification ba'sed onthe re5u|ts from the Sampling and
Analysis phase of the Survey. The findings are also sub;ec’t to mod:fucatyon based on cornments from
the Chicago Operations Office concerning the technrcal accuracy of the findings. The modified
preliminary findings and any other appropriatg, change.; will bé.incefporated into an Interim Report.
The Interim Report will serve as the snte-speclfnc sburca for envx!bnmental information generated by
the Survey and, ultimately, as the primary source. cf inforavation for the DOE-wide prioritization of
environmental problems in the.Survey Summary Repon
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EXECUTIVE SUMMARY

Introduction

This report presents the preliminary findings from the first phase of the Environmental Survey of the
United States Department of Energy (DOE) Brookhaven National Laboratory (BNL) conducted April 6
through 17, 1987. ' ‘

.....

The Survey is being conducted by an interdisciplinary team of environmental specnah‘st&, Ied and
managed by the Office of Environment, Safety and Health's Offnce of. Envuronmental Audl’t"
Individual team components are being supplied by a private contractor. The ijectnve of the‘Survey"‘
is to identify environmental problems and areas of envuronmenta| rlsk assemated wcth BNL. The
Survey covers all environmental media and all areas, of envuonmental regulatnon It is being
performed in accordance with the DOE Envuronme‘ntal Survey Manual * This phase of the Survey

involves the review of existing site envuronmental da‘oq pbservatlo.ns of the operations carried on at

BNL, and interviews with site personnel.
The Survey team developad a Samplmg and Analysns Plan to assist in further assessing specific
environmental probiems |dent|f|ed durmg its on-site activities. The Sampling and Analysis Plan will
be exPcuted by Dak Rlcl'ge Natlopal 'Laboratory When completed, the results will be incorporated
into the BNL anronmen‘tal ..urvey Interim Report. The Interim Report will reflect the final

._determmattom,of the‘BNL Survey.

‘..' w
‘o

§__ escngtlo

BNL is a multidisciplinary research facility located on 21.3 km2 of Federally owned property in Suffolk
County on Longlsland, approximately 97 km, east of New York City. BNL has been operated by
Associated Universities, Inc., since its inception in 1947, BNL conducts a variety of scientific research
and development programs in the areas of high-energy, nuclear, and sclid-state physics;
fundamental material structure properties and interactions of matter; nuclear medicine; and the
biological and chemical effects of radiation as well as chemical substances involved in the use and

production of energy.
The Survey team met with representatives of local, state, and Federal regulatory agencies. These

representatives expressed concern over a wide variety of actual and potential environmental

problems. The majority of the issues involved past and present discharges of hazardous and
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radioactive wastes to groundwater and surface water, the extent of on-site and off-site
groundwater contamination, past and present land disposal practices, and the adequacy of the
environmental monitoring program. All of the environmental concerns identified by the regulatory

agencies are addressed in this report.

Summary of Findings

The major preliminary findings of the Environmental Survey of BNL are as follows:

o Off-site groundwater is contaminated with trivium and volatile organlc ‘cdmpouhds

(VOCs). BNL is the source of the tritium contamination and may be the sour(‘e of VOC
contamination. Two residential wells are comammated w1th trmum and VOCs are at

levels below drinking water standards. ‘ Pt _—
® Groundwater i in several areas on-site is comammated wrth trmum strontium, and VOCs;
concentrations in some areas exceed elther state and/or federal drinking water standards.
Groundwater remediation (air strlpplng) 1¢ remove VOCs is currently under way at one

area of tha site. RN

. PR .
. L ol
\’ B . .
i v, .

® The groundWater momtbrmg pfogram has a number of deficiencies, making it difficult to
charadenze xhe natu:e artd extent of groundwater contamination both on-site and off-
sm; ' '

© %8 Thereidre numerous areas on-site that are actual and/or potential sources of soil, surface
water, and groundwater contamination. The actual and/or potential sources include

active and inactive disposal araas, cesspools, abandoned drums, and stained soils.

® There is a potential for mismanaging mixed wastes because BNL has not routinely

characterized its radioactive wastes for hazardous properties.

Qverall Conclusions

The Survey found no environmental problems at BNL that represent an immediate threat to human
life. The preliminary findings identified at BNL by the Survey do indicate that the site has some
potentially significant environmental problems, which are predominantly a result of past practices.
The most pressing problem facing the site, at present, is contamination of the groundwater with

radionuclides and volatile organic compounds. This problem is further exacerbated by the presence
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of numerous actual and potential sources of groundwater -ontamination on-site as well as
inadequacies in the groundwater monitoring program, both of which make it difficult to
characterize the nature and extent of contamination. In addition, BNL overlies a designated sole-
source aquifer (i.e., an aquifer that provides 50 percent or more of the drinking water for an area)
that is extremely susceptiblé to contamination because of its proxirgi't.y to the surface and the high

L TR

permeability of the overlying strata. v

The environmental problems described in this report var‘y. m tefms of their magnitude and risk.
Although the Survey-related sampling and analysis to be perf'ormed “at BNL will assist in further
identifying environmental problems at the site, a campfete understandlng of the significance of
some of the environmental problems identifiied requur&s 3 level df study and characterization that is
beyond the scope of the Survey. Actions currently under way or planned at the site (particularly the
groundwater investigation and site remedlatnon aetlvmes) will contribute toward meeting this

requnrement e

Transmittal and Follow-up of Findings %...

The findings of the Environr'r.'w"'e'ﬁ“t.a,luS'u;\k'ey of BNL were shared with the DOE Chicago Operations
Office, the DOE Area Office, a‘r;a-:'the .site contractor at the Survey closeout briefing held on
April 17 1987. The -sutq contractor submntted an Implementation Plan to address the Survey
preliminary fmdmgs.to the bperatnons Office on September 15, 1987. A final action plan addressing
all the Survey ﬂndmgs qted hefein will be prepared by the Chicago Operations Office within 45 days
of receiving thls Pfe}lmmary Report. Those findings that involve extended studies and multiyear
budget commitmen'h Wcﬂ also be the subject of the Environmental Survey Summary Report and
DOE- wnde pnomwaﬂpn

thhm the Offite of Environment, Safety and Health, the Office of Environmental Guidance and

'Cdmp{'iénce has immediate responsibility for monitoring environmental compliance and the status

of B'NL'."fiandings. The Office of Environmental Audit will continue to assess the environmental

problems through a program of systematic environmental audits that will be initiated toward the

conclusion of the DOE Environmental Survey ir 1989.
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1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings of an Environmental Survey,
conducted April 6 through 17, 1987, at the Department of Energy’'s (DOE's) Brookhaven National
Laboratory (BNL), in Upton, New York. BNL is a multiprogram laboratory involved in research in high
energy and nuclear physics, cheniistry, biology, and energy-related life and environmental sciences.
The BNL facility is owned by DOE and operated by Associated Universities, Incorporated, a
consortium of nine sponsoring universities--Columbia, Correll, Harvard, Johns Hopk'i'ns,
Massachusetts Irstitute of Technology, Princeton, University of Pennsylvania, Un. ersaty of
Rochester, and Yale. The major functions and mission of BNL, as well as the major; B{\IL facumes uséd
to accomplish the mission, are outlined ir Section 2.2. L RTINS K

Y

v, 4t

The BNL Survey is part 'of the DOE-wide Envnronmental SUrvey announced by Secretary
JohnS. Herrington on September 18, 1985. The purpose of t.he overall effort |s to identify, via
“no fault” baseline Surveys, existing envnronmenta‘f prob{ems ,and areas of environmental risk at
DOE facilities and to rank them on a DOE‘-wude blqsos Thls rankmg will enable DOE to more
effectively establish priorities for addressmg eanronmental nroblems and to allocate the resources
necessary to correct these probtems Because the Survey us “no fault” and is not an “audit,” it is not
designed to identify spetl.ﬁc asolated mcndents of noncompliance or to analyze environmental
management practl'cqs Such quents and/or management D' actices will, however, be used in the
Survey as a m‘eaos'of |dantlfymg'gx|stmg and potential environmerital problems.

. The BNL Env‘irenm'ental Survey was conducted by an interdisciplinary tearn of technical specialists
headed and munaged by a Team Leader and Assistant Team Leader from DOE's Office of
Envlrolnmental Audit. A complete list of Survey participants and their affiliations is provided in
Appé‘r{dix A

The Survey team focused on all environmental media and used Federal, state, and local
environmental statutes and regulations, accepted industry practices, and professional judgment to
make the preliminary findings ircluded in this report. The team carried out its activities in
accordance with the guidance and protocols in the DOE Enviranmental Survey Manual (DOE, 1987).
Substantial use of existing information, plus interviews with knowledgeable field office and site-
contractor personne!l, accounted for a large part of the on-site effort. A summary of the site-specific
Survey activities is presented in AppendixB.

The preliminary Survey findings are presented in Sections3 and4 in the form of existing and

potential environmental problems. Section3 includes those findings that pertain to a specific
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environmental medium (e.g.,, &ir or soil), whereas Sectiond includes those that are
non-media-specific (e.g., waste management, direct radiation, and quality assurance). Because the
findings vary greatly in terms of magnitude, risk, and characterization and consequently require
ditferent levels of management attention and response, they are further divided into four categories
within each of fhe sections in Sections 3 and 4.

The criteria for placing a finding into one or more of the four categories are a; ‘ollows:
Category | includes only those findings which, based upon the information avanlable to ‘the Team
Leader, involve an immediate threat to human life. Findings of this type shatl be i'mhwednately

conveyed to the responsible Environmental Safety and keulth personnel at the scen.e or m control o'f"

the facility or location in quescdon for action. Category | findings are those enwronmental p:o’blems
vrherein the potential risk is highest; the confndence in the fmdmg, baSﬂd on the information

available, is the strongest, and the appropriate responge to the fmdmg, in terms of alternatives, is
the most restrictive. S

e
.. .
.. [ e o
. %o Y 3
Vo L.

Category I findings encompass one or more'of the'following situations:

a X

® Multiple or cominuihé' exceedancés”'(-pa;t or present) of a health-based environmental
standard,* where there l§ lmmedtate potential for human population exposure, or a
one-mﬂe ex\:eedance,wherem residual impacts pose an immediate potential for human
"bOpulatlon exppsure

. ,'l' Evid'e'fn:e that a health-based environmental standard may be exceeded, as discussed in
the preceding situation, within the time freme of the DOE-wide Survey.

e Evidence that the likelihood is high for an unplanned release as the result, for example, of

the condition or design of pollution abatement, monitoring equipment, or other
management practices.

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

inadequate monitoring or failure to obtain required permits).
Category !l findings include those environmental problems where the risk is high, but the definition

of risk 15 broader than in Category |. The information available to the Team Leader is adequate to

identify the problem, but may be insufficient to fully characterize it. Finally, in this category, more

1-2
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discretion is available to the Operations Offices and Program Offices for an appropriate response.
However, the need for that response is such that management should not wait for completion of the
entire DOE-wide Survey to respond. Unlike Category | findings, a sufficient, near-term response by
the Operations Office may include further brobiem characterization prior to any action taken to

rectify the situation.

Category il findings encompass one or both of the following criteria:

8 The existence of pollutants or hazardous materials in the air, water, groundwatér, or;soul
resulting from DOE operations that pose or may pose a hazard to human Heanh or ‘the
environment. _ N [

® | he existence of conditions at a DOE facility that pose or may pose a haza?d to human

health or the environment. R Lo \

Category Il findings are those environmentat, problerqs for whsch the broadest definition of risk is
used. Asin Category ll, the information avallabig o the Team ‘Leader may not be sutficient to fully
characterize the problem. Under this category, the rango of alternatives availab'e for response and
the corresponding time frames for response are the greatest. Environmental problems included
within this category- wull typncally req..nre 1engthy investigation and remediation phases as well as
mult'year budget ~comm|.tments.~ THese problems will be included in the DOE-wide prioritization

effort to ehsure rhat DOEs'hmned resources are used effectively.

"\
L v . ‘,_ N *

hd
i

|nbgen'e'ral, the tevels of pollutants or materials that constitute a hazard or otential for hazard are

those that exceed some Federal, state, or local regulation for release of, contamination by, or
expds‘ujre to such pollutants or materials. However, in some cases, the Survey may determine that the
presence of some nonregulated material is in a concentration that presents a concern for local
populations or the environment and, hence, warrants inclusion as an environmental problem.
Likewise, the presence of regulated materials in concentrations below those established by
regulatory authorities, but which present a potential for hazard or concern, may be classified as an
environmental problem. In general, however, conditions that meet regulatory or other
requirements (where such exist) would not present a potential hazard and would not be identified

as an environmental problem.
Conditions that pose or may pose a hazard are generally those which are violations of regulations or

requirements (e.g., mproper storage of hazardous chemicals in unsafe tanks). Such conditions

present a potential hazardous threat to human health and the environment and should be identified
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as an environmental problem. Additionally, potentially hazardous conditions are those in which 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 probiems.

Category IV findings include instances of administrative noncompliance and management pracxi&es

that are indirectly related to environmental risk, but are not arpropriate for mcluslon m

Categories |-lll.  Such findings can be based upon any level of information avallable t‘o “the Téam

Leader, including direct observation by the team members. Findings in thm ca*egory are generalfy"‘
expected to lend themselves to relatively simple, straughtforward resolutton wuhout ‘flirther

evaluation or analysis. These findings, although not part of he DOE wndc pnorntlzatuoh effort, will

be passed along to the Operations Qffices and Program Offlce fqr appropnate actnon

.

Rased on the professiona! judgment of the ‘Team Legder the ﬂodmgs within categories in each
section are arranged in order of relatwe s1gn|f'can<e Companng the relative significance of one
finding to another, either bet»ween categones wnhln a section or within categories between
sections, is neither appropnate nor valid. Tha categorlzatlon and listing of findings in order of
significance within thrs report are oon the first step in a multistep, iterative process to prioritize

DOEsproblems..gi R,

._The next phase c,f f‘ﬁé‘ BNL Survey is Sampling and Analysis (S&A). Oak Ridge National Laboratory
(ORNL) the S&A'team for BNL collected samples over a 2-week period in April 1988. Prior to
samphng, an S&A Plan was prepared by DOE and ORNL in accordance with the protocols in the DOE
Envi}bﬁmental Survey Manual. The results generated by the S&A effort will be used to assist the
Survey team in further defining the existence and extent of potential environmentai problems

identified during the Survey.

An interim Report will be prepared 8to 12weeks after the completion of the $&A effort. The
Interim Report will incorporate the results of the S&A effort as well as any changes or comments
resulting from the review of the Preliminary Report. Based on the S&Aresults, the preliminary
findings and observations made during the on-site Suivey may be modif.ed, deleted, or moved
within or between categories. The Interim Report will serve both as the site-specific repository for
information generated by the Survey and, ultimately, as the site-specific source of information for

the DOE-wide prioritization of environmental problems.
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It is clear that certain of the findings and observations contained in this report, especially those in
Category Il, can and should be addressed in the near-term (i.e., prior to the DOE-wide prioritization
effort). It is also clear that the findings and observations in this report vary greatly in terms of
magnitude, risk, and characterization. Consequently, the priority, magnitude, and timeliness of
near-term resporises will require careful planning to ensure appropriate and effecti?e application.
The information in this Preliminary Report will assist the Chicago Operations Office in the planning
of these near-term responses.

The Chicago Operatnons Office submitted a draft action pian dated September 15, 1987 m resmﬁse
to the preliminary findings presented at the conclusion of the on-site Survey acn\utues and
summarized in the BNL Survey Status Report dated June 2, 1987. The draft actnon pian fqr the BN(.
Survey has been reviewed by the Office of Environmental Guudance and Compllance (OEG) OEG nas
immediate responsibility for monitoring the status and overseemg the adequacy bf corrective
actions taken by the Operations Office in response to the Survey.fmdmgs

.
-

As required in the December 2, 1987, memorandum 'trom the Assmant Secretary for Environment,
Safety and Health to the Operations Offnce Managers emutled Follow-up of Environmental Survey

Findings, the Chicago Operatnons Office wm prepare and submit a final action glan to the Deputy
Assistant Secretary (DA&) fOr Envnronment wutbm 45 days of receiving this Preliminary Report. The
final action plan for’thle BNL Survey wnH address all of the preliminary findings, cited herein, and will
|ncorpora;eQEGfs*§omm£nts qmpe draft action plan.



2.0 GENERAL SITEINFORMATION

2.1 Site Setting

The Brookhaven National Laboratory (BNL) occupies 2,130 hectares (5,263 acres) of gently rolling
land in Suffolk County on Long Island, New York. Most of the site is wooded, except for a developed
area of about 680 hectares (1,680 acres). Its location, at about 97 kilometers (60 miles) east of
New York City, p'aces BNL at the approximate geographical center of Long Island. Nerghbormg
communities include Brookhaven Township (in which BNL is situated), Patchogue 1bkm (IOmJIes)
WSW, Bellport 13 km (8 miles) SW, Center Moriches 11km (7 miles) SE, Riverhead" 21 k‘m (13 mlle’s)
due east, Wading River 11 km (7 miles) NNE, and Port Jefferson 18 km (11 miles) northwest Refer fo"
Figure 2-1 for site {ocation ani neighboring communities. el ‘
Suffolk County has a total population of 1,300,000, of yvhlch 380 OOO lnve m Brookhdven Township.
Even though the township has the largest populatlon m Suffolk Cou,hty, its large area yields a
populatlon demnsity of unly 540 persons per s‘quare k}lometer (1 4.00 persons per square mile). The
nerghbormg eastern townships of Rwerhead and Southhampton have even lower densities at
< 120 persons per sguare kllometer (<300 pérsons per square mile). There has been a continuing
development of suburban housmg and shoppmg centers just west of the BNL site in recent years
(BNL, 1985a). RS

BN
LY

The clrmate of Loﬁg lsland rs«)astal with extrernes being moderated in summer by southerly ocean
. breezes dnd m wmter by the large water masses of Long Island Sound and the Atlantic Ocean.
Severe Jocal thunderstorms and tornadoes are virtually nonexistent, but occasional hurricanes do
wreak‘ havoc or the island, causing wind damage and localized flooding. Precipitation is evenly
distrn‘b.uted throughout all seasons, averaging 107 centimeters (42 inches) per year. This rainfall
pattern is especially important because precipitation is the only source of potable water throughout
Long Island. Rainfall, which is absorbed into and through the soils, filters down into the aquifer to
form a primary water reserve, whose maximum natural yield is estimated to be 4.35billion liters
(1.15 billion gallons) per day. The U.S. Environmental Protaction Agency (EPA) has designated this
aquifer to be a sole-source aquifer (i.e., an aquifer that provides 50 percent or more of the drinking
water for an area). Management and protection of this irreplaceable resource has led the Township
of Brookhaven to adopt a master plan that zones land use to preserve the aquifer. Brookhaven is the

first Long Island community to take this step.
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The BNL site, along with most of Suffolk County, is covered with scrub oak and pine. Most of the
vegetation is secondary growth, although the only virgin white pine grove (the Prosser Pines at
Yaphank) lies 3 km (2 miles) west of the BNL property line. As surrounding areas have heen Eleared
for development, the laboratory site is becoming increasingly important as a refuge for wildlife. BNL
shélters about 30 species of mammals, incIUding an ever-increasing herd of white-tailed deer. Also,
about 180 species of birds have been recorded on-site. About 33 of these species are year-round
residents, whereas the remainder are transients, using the Atlantic Flyway in their migration routes
north and soutn. The ‘preserva‘tion of wetlands and feeding areas will continue to encoq'r:ége

breeding and flock expansion, not only at BNL but all over Long Island.

The site was used by the U.S, Army during World Wars | and Ii, when it was. called C.amp,Upton The
name Upton is still used as the official post office address. The A*omlc Energy Commusswn was given
title to the property in 1947, then transferred ownershup, fu‘st to the Energy Research and
Development Administration in 1975, then to DOE in 1977 Tho gradual tranymon from army camp
to campus-style research facility has been a contmuous pmcess at BNL.. Many of the older wooden
frame buildings have been modified and are sttll‘m use *and stand as a contrast to the new,

[
.

permanent buildings.

o

22 Overview of Ma_iqr:@eré{i'oqg .

9 Désugn, construct and operate large research facilities such as particle accelerators,
nuclw reactors, and synchrotron storage rings for research in high energy and nuclear

physics, chemistry, biology, and energy-related life and environmental sciences.

® Carry out long-term, high-risk programs in the basic sciences (using the unique facilities
mentioned above) which have a potential long-term payoff.

® Expand the technology base of the nation, especially in areas where work is best

‘performed in an institutional setting that is independent of all proprietary interests.

~To carry out this mission, BNL has maintained a full-time staff of 3,300to 4,000, plus about

1,500 “outsiders” who, each year, participate in research on shorter-term projects as collaborators,
consultants, or students. Operations are currently housed in 334 buildings with a total floor space ot
335,335 meters2 (3,609,500 feet?2), including trailers and modular buildings.

2-3



To carry out the multifaceted studies, BNL must perform to fulfill its mission, a number of major
scientific facilities have been provided for staff use. The following is a brief summary of these
operations (BNL, 1985a): '

® The High Flux Beam‘Reactor (HFBR) is fueled with enriched uranium, moderated and
cobled by héavy water, and is operating at a routine power level of 60 megawatts (MW)
thermal. This domed, 8,760-meter2 (94,300-foot2) facility (Building 750), is utilized for
projects in Physics (60 percent), Chemistry (23 percent), Biology (16 percent), and orther
areas (1 percent). Multiple beam lines are available for simultaneous experlments by a

.o .
e

numLer of research teams.
° The Medical Research Reactor (MRR) is fueled with enrlched uramum modera'ted and
cooled by light water, and operates mtermnttently at power IeveB upto 3 MW thermal.
This 1,050-meter2 (11,300-foot2) structure (Bunldmg 4.91) provzdes wradna‘tlon services for
the Medical Department (33 percent), CHemlstry (8 percent),,Safety and Environmental
Protection (8 percent), Reactor DMsuon (&Qercent), Ph.ysucs (1 percent), and to outside

rl

organ|zat|ons for research (46 percent}
@ The Alternatmg G:adlent Synchrotroo(AGS), a proton accelerator, operates at energies of
up to 33 gjga electron \)ol't,, (GeV) in studies involving high-energy physics research and
Apamct,e detec’hon The mathme complex has a diameter of 256 meters (840 feet) and was
.‘upgr'aded in 1959 to permat operation at higher intensities. The Physics Department and

" ‘f',. ou‘tsrde universutnes are the largest users.
o The 200 million electron volts (MeV) Linear Accelerator (LINAC-Building 930) serves as an
- injector for the AGY described above. It also supplies a continuous beam of protons for
prdducing radioisotopes by spallation reactions in the Brookhaven Linac Isotope
Production Facility (BLIP-Building 931B) and in the Chemustry Linac Irradiation Facility

(CLIF-Building 931A).

® The Tandem Van de Graaff, Vertical Accelerator, and Research Van de Graaff Generator
are operated by the Physics Department for use in medium-energy physics research, as well
as special nuclide production. Housed in Building 901A, the Tandem Vande Graaff is
connected to the AGS by a 610-meter (2,000-foot) tunnel. This interconnection of the two
facilities permits the injection of intermediate-mass ions into the AGS, where such ions can
be accelerated to energies of up to 15 GeV atomic mass unit (amu). lons can then be

extracted and sent tn AGS experimental halls for physics research.

2-4
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Usage rates for these two rings are as follows:

The National Synchrotron Light Source (NSLS-Building 725) utilizes a linear accelerator and

a booster synchrotron as an injection system for two electron étorage rings:

- A 2.5-GeV x-ray 1ing used for x-ray diffraction studies.

- A700-MeV vacuum ultraviolet ring for spectroscopy studies.

Percentage of Active Use Time, - 7 |""*:" 3
X-ray Ring Vacuun‘;{;i},\,( Rin"g.f AN :

BNL Biology, Chemistry, and 12 . ‘-_1 g

Physics Depts. - e

BNL NSLS o 120

Industry ©30, wd o et3s

— e

Universities w28 ) 37

Government Agencies 18 -

Others 12 1

Besides these major laboratory facmttes, many other programs involve the use of radionuclides or
‘|rrad|at|on for sfoentnﬂt purpose§~ For example the Department of Applied Science and the Medical
Departmen't’de\(e-%op and* process special-purpose radionuclides jointly for general use. Other similar
'-_programs are tarrled out in the Chemistry Department and in the Biology Department. The
foregomg overView summarizes those activities that can generate most of BNL's envuronmental
probJe,ms. For example, nearly all of the BNL's airborne radioactive effluents are generated at the
High‘Fqu Beam Reactor (HFBR), the Brookhaven Lineai !sotope Producer (BLIP), and the Research
Van de Graaff Generator, with minor contributions from the Medical Research Center and the
Chemistry Department. The HFBR and BLIP are the major generators of liquid radioactive wastes,
with smaller contributions coming from the “hot" wastewaters at the Hot Laboratory, the
Decontamination and Hot Laundry Facility, and the Waste Concentration Facility. All of the facilities
discussed here will be addressed in greater detail in subsequent sections of the report.

2.3  State/Federal/Local Concerns

Representatives of the Survey teari met with EPA and the New York State Department of

Environmental Conservation (NYSDEC) on March 10, 1987. The purpose of this meeting was to



EPA, NYSDEC, Suffolk Courity, and Brookhaven town are addressed in either the body or the fin lings
sections of this report.




3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environmental problems in the air, soil,
water, and grcundwater media, The discussions include a summary of the available background
environmental information related to each medium, a description of the sources of pollution and
control techniques, a review of the environmerital 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 ‘ | | TN

3.1.1 Background Environmentzl Information ] e . PR

BNL is located in one of the most populated and heteroggneous alr qualny contro| reg|ons (AQCR) in
the nation, the New lJersey/New York/Connecticut: 1nter$tate AQCR Tbrs reglon is made up of
New York City and LonglIsland and those countnes m northeastem New Jersey and southwestern
Connecticut closest to New York City (BNL, 1985a) E

Because of its size and nonbomogeneny, the reglon is subd: .ded into many parts. The portion in
New York State is submvnded mto (1) Manhattan island, (2) Staten Island, (3) portions of the Bronx,
Brooklyn, and dueens {,other thaﬂ the easternmost portions), and (4) the remainder of the AQCR in
New York State The last ofthese subdivisions, in which BNL is located, consists of Nassau and Suffolk
.countles and the eastﬁmmost sections of New York Cit ty. This subdivision of the AQCR is classified
"‘oetter than n&honal standards” for particulates and sulfur dioxides. For nitrogen oxides, it is
cfassmed ‘cannot be classified or better than national standards.” For carbon monoxide, a slightly
diffelr'e“nt boundary has been chosen in which a subdivision consisting of Suffolk County and eastern
Nassau County is classified as “cannot be classified or better than national standards.” For ozone the
entire AQCR is “cannot be' classified.” This is equivalent to a nonattainment status. It is probable
‘that if a monitoring station were located near BNL, a portion of Suffolk County might show
measurements of ozone in compliance with national standards. A new station is unlikely, however,
and the nearest station (which is located neaf the Nassau-Suffolk County border) is frequently out of
compliance. An exgeption to this occurred during calendar year 1984, during which no violations
were found (NYSDEC, 1986).

As shown on the attached wind roses (Figure 3-1), the predominant wind directions vary throughout
the year. During the summer, winds from the SSW and SW sectors dominate, with these two sectors

accounting for more than 35 percent of the observed winds.  During the winter, the NW and WNW

(9%
1
—



NNW NNE
NW NG
WNW / NG
: " o
o
IR
w } N KR
T o
1 )
LW 5§
K ‘. s;w e S5
5 " .I'.‘ ""! N
SUMMER 'WIND DIRECTION ROSE coLoNTL ) WINTER WIND DIRECTION ROSE
.t 5, o ",-.
LR ‘
NNW: NNE
y el ne
e .
- o w~w g
. o
”
[
|
w €
\ ?
wsw \\ / !s‘
W\ s€
SSW SSE
:

ANNUAL WIND.DIRECTION ROSE

Source' L.varman, 1977

FIGURE 3-1

WIND ROSE DIAGRAMS
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sectors dominate, accounting for 27 percent of the winds. During the spring and fall, wind natterns
are intermediate between these sectors. On the average, winds from the west (which include 7 of

- the 16 compass sectors ranging from the SSW through NNW) account for more than 64 percent of
the wind frequencies. Therefore, air quality of the heavily populated western section of the AQCR
influences air quality near BNL (and is at least partially résponsible for the nonattainment
designation with respect to ozone).

Air quality immediately upwind (west) and downwmd (east) of BNL, with respect to raduonucl!des, is
excellent. Background radiatiori concentrations near BNL are pnmanly the result of world\mde
atomic weapons testing and other nuclear explosions. Background tritium concer\tfatlons are so row
that hngher -than-normal measured values are thought to result from Iaboratory tontarmnatuon of
ambient air samples (see Finding3.1.4.4.1). There are no other Iarge sourqes of radnonucllde
emissions in Suffolk County, with the exception of the Shoreham Power Plant ThIS ‘tontroversial
facility is currently not operating because of strong publ!c oppcmtlon lf the facmty operates in the
future, itis not expected to affect BNL's background anr quahty hecauée Q,‘f'!ts locat|on (diructly north
of BNL) and because the prevailing wmds are\ from ‘xhe Jvest. Three of the offsite
thermoluminescent dosimeters (TLDs) used by BNL aré Iacated close to the Shoreham Station in the
eastern, southern, and western. durectnons ln addmon a background tritium monitor located ciose
to Shoreham was in operatlon until 1987 Thus,_nf Shoreham begins to operate, BNL will have a good

comparison with gamma and trmum lgvels found during the preoperational years.

312 ééﬁggakf}fesuip;‘ti'i;nf&f"‘l;ollution Sources and Controls

N g sy,
B . . s

Permitted Sources

A total of 27 air permits are currently issued to BNL. These were reissued during 1986 and all are in
‘effect until November 29, 1991. These sources, along with contaminants released and pollution

controls, are summarized in Table 3-1.

To date, no comprehensive air emissions inventory has ever been developed at BNL (see
Finding 3.1.4.4.4). The Blass Task Force (Blass, 1986) report (see Section 2.3) contained the finding
that "no building-by-building survey of air emissions has been conducted.” Each permit, however,
contains an estimate of emissions under the maximum rate of operation, which can be summed to a
partial inventory. The summary of the permit{ed emissions is shown in Table 3-2. Emissions from the
package boilers and incinerators were not included because of the attainment status of this portion

of the AQCR with respect to nitrogen oxides,(NOy), sulfur dioxide (50;), and particulates.



TABLE 3-1

YERMITTED AIR SOURCES
BROOK!{AVEN NATIONAL LABORATORY, UPTON, NEW YORK

Pollution Source

(Buildings 423, 452, 457, 479 493,
835, & T30)

Airborne Contaminants

Sulfur dioxide
Nitrogen oxides

Contrals

Package boilers, (7 Total) Particulates None

Sulfur content of fuel
None

Incinerator
(Building 493)

Particulates
Sulfur dioxide

None (secor\dary
burner)
Sulfur contént of fue(

Pathological Incinerator
(Building 444)

Particulates
Sulfur dioxide

SeCOHdary bumer

.| Thermat afterbumer
.Ba*fle chamber "
‘I Sulfur.contentof fuel

Blueprini machines (6 Total)
(Buildings 134, 197, 510, 515, 903,
911)

v .

Ammonja

L o 'a K ”‘x “
SN A

" None ¥

Wt

Liffiited by throughput

N | (Building.462)-";

v R DA e
Vapor degreaser JH1. 1. -Yrichloroethane Cover, condenser,
(Building 208) operating procedures
Paint spray booths (2)‘ P’ér:ticulvétes Wet filter
(Building 422) . LPaint thinner None
Lathes and, Grmde;s et Particulates (non-rad) Bag Filter
(Buﬂdmg 462) .,'..’a
: Lathes amiﬁnnders ' Radioactive solids HEPA filter

(Building 208)

- Woodworkmg machines (20 Total) | Particulates Cyclones (2)
| (Building 422)
" Sandblasters Particulates Bag filters (2)

(Building 208)

Shot blaster Radioactive solids HEPA filter
(Building 650)

Scrap lead recycle Particulates HEPA filter
Lead melting pots Particulates None

Source:  Adapted from BNL permits by Survey team.
HEPA.: High Efficiency Particulate Air.

I



TABLE 3-2

ESTIMATED AIR EMISSIONS (PERMITTED SOURCES)
BROOKHAVEN NATIONAL LABORATORY,

UPTON, NEW YORK
Pounds/Year
.\
Volatile Organic Compounds 26,490
Lead 12.8
Radioactive Solids nil
Ammonia 18,000

-

Source: Adapted from BNL permits by Survey team.. o .

W
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The degreaser in Building 208, if operated at its permit maximum, would volatilize 17,850 pounds
(8100 kg) per year of 1,1,1-trichloroethane. Actual use is estimated by Building 208 management
(Rosenka, 1987) to be a maximum of 9,000 pounds (4085 kg) per year, some of which is contained in
the waste sludge. Nevertheless, this is probably the largest single source of volatile organic emissions
at BNL. The new degreaser in Building 905 will be a comparable source in the future. In past years,
the degreaser in Building 197 was one of the largest users of this solvent at BNL. With the

installation of a recovery still, use has been reduced to about 2,500 pounds (1135 kg) per year.

Nonpermitted Sources T ,- L
During the Survey, a number of sources were noted without proper perrmts (_see Fmdlng
No.3.1.4.4.3). These sources are listed in Table 3-3. The package boulers and Ihe fumescrubber are
administrative problems only, since they do not contribute sugmﬂcantly to’ arr emlsmons inventories.
Current permits have not been issued for the central stgam plant although these are anticipated in
the near future. The Survey observed a number of unpermmed vapor degreasers and parts cleaners,
which are contributors to the volatile orgamc‘compomhds emissnons‘ [t is likely that there are many

e

L S .
other parts cleaners at BNL without permlts D

«

Organic Air Emissions .- '_f,'a
An attempt Was ’made to est»maté from purchasing records, the volume of volatile solvents
evaporated each’year Th_é,estlmated volumes for solvents purchased in the largest quantities are
.‘shown m TabkeBd The volumes shown for isopropy! alcohol, methyl alcohol, acetone, and
chforoform aré‘ the average amounts purchased in the 1982 to 1986 period. For
1'1"1 -trichloroethane, this average was adjusted to take into account a recovery still installed in
Nove’rrtber 1985, in Building 197. Operation of this still has reduced purchases of 1,1,1-trichioro-
ethane, by the National Synchrotron Light Source Department, by approximately 1,100 galions per
year.

The estimate used by the Survey team, that 90 percent of the solvents are lost by evaporation, s
consistent with EPA estimates. However, even an estimate of a smaller quantity lost by evaporation
would indicate that large quantities are evaporated each year. While the compiling of a
building-by-building air emissions inventory may be overly cumbersome, purchasing records can be
used to clarify which departments are the major users of solvents. Table 3-5 shows the amounts of
these solvents purchased by departments using the largest quantities from 1982 through 1986. Most

of the large uses are for vapor degreasers and cold parts cieaners. The new degreaser in Building 905



TABLE 3-3

Ny

UNPERMITTED AIR SOURCES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
Location Source Description Emissions
422 Steam Boilers 2.2 M BTU/hour ‘ o Particulate SOx and NOx
244 Steam Boilers 1.2 M BTU/hour Particulate $Ox and NOx:
905 Vapor Degreaser (> 185 gallon) 1,1,1--trichloroethaﬁ§ . ,
197C Water Scrubber - Fumes from HF/HNO; pickling HF and HN03 ‘
924 Vapor Degreaser (30 gallon) j{,ﬂ\;{:tricm;;r-ggihi\q'e
423 |Parts Cleaners (three; 200 gallon, 200 gallon, 50 gallon) [ 1.1, 1-trichlorgsthané”
452 Parts Cleaners (two; 150 gallon &nd 100 gallon)-., RN KRS T{vtfifh[oroe'thane

Source: DOE Survey team.
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TABLE 3-4

VOLATYILE AIR EMISSIONS {1982 - 1986)

BROOKHAVEN NA 11ONAL LABORATORY, UPTON, NEW YORK

Compound

Purchases

Purchases

Gallons/Year Pounds/Year
1,1,1-Trichloroethane 3,833 (2) 42,815 (2)

Air Emissions (1)
Pounds/Year

38,533

Isopropyl Alcohol 1,066 6,990 6,290 .
Methyl Alcohol 772 5,098 4,590 -]
Acetone 568 3,745 3,379
Chloroform 281 3,475

Ct3,130 %

Source: Adapted from BNL Purchasing Records by yurvey 'te"a{.n.

() Estimated by assumin

volatilized.

(2 Assumes that the solvent-stilk
November 1985, was in operatio

v
.

»

g that 90 pe,tc.en%ﬂ,',"qf "alfﬁdu-nft‘sr.:'guréfw'ased were
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rtduring the entjhe period.



TABLE 3-5

SOLVENTPURCHASES BY DEPARTMENT (1982 - 1986) - GALLONS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Dot
le®
*

Squ.fce: Adapted from BNL Purchasing Records by Survey team.

3-9

Department 1,1,1-Trichloroethane lSAOIFc);?w?Ill XI‘:;:)QI Acetone | Chioroform
Accelerator Department 1,571 240 414 309 )
Alternating Gradient 3,561 2 2 .. V
Synchrotron | ‘
Biology Department 104 332 814 87 [ st
Chemistry Department 1,655 16 290. °f"+, 66&“7" f;‘*"--"j':-,31‘8 1
Applied Science 1,256 2352 |- 377 o310 [+ 1,014
Plant Engineering 1,449 65 .. 42 -

Collider Beam Accelerator 35§ oo ese | 205 2

National Synchrotron Light 8437~ l. 650 1% 80 82

Source I

Medical Department R IE =, " 32 506 115 13

Physics Department . 873 - 185 257 352

Reactor Departme.r‘qt;f::‘-"w ) ; 756 4

Supply and Materials ~ .- | . " 2,238 977 408 263 5

R 1,249 468 422 209 2
frotal v 23,566 5331 | 3862 | 2842 | 1,405



_is expected to use a similar quantity of solvent as the degreaser in Building 208, since the two are

DN

identical insize. =

\ %

Kadionuclide Sources and Controls

The major sources of radionuclide air releases for 1985 are summarized in Table 3-6. The most
significant release, from the standpoint of total curies released from stacks, is oxygen-15. [n 1985,
this accounted for 57 percent of the total curies released. The amount varies significantly from yéar
to year. (In 1981, oxygen-15 accounted for 81percent of the total). However, because of the
extremely short half-life (122 seconds), oxygen-15 does not pose an off-site problem Smc’e Iuttle of

the material released reaches the site boundary. o '.,'!._ 5 -

AR

In terms of dose, argon-41 accounts for virtually all (e.g., more than 99 percent) of the collective
population airborne dose (i.e., the dose to the populatnen hvmg Wlfhln 80' km) In 1985, argon-41
contributed 4.77 man rems and tritium 0.02 man rem 50" that the BNIL alrbome releases comprised

0.0016 percent of the total dose due to naturai backgrvund (300 008'man rems).

D o
RO o -

Tritium Sources

Tritium is released in smalre: amounts (curles) then oxygen 15 or argon-41. However, because of its
slower decay (half hfe = 12years) and greater persistence (as tritiated water, HTO}, tritium is the
radmnuclude fou,nd in Iargest quent:‘ty in ambient air samples taken at the site boundary. It is also

the rad|onu€{|de‘rhat recenvesthe most attention from the standpoint of installed cortrols.

A projec{ will .Bé'implemented in early 1988 in which condensate from the liquid waste evaporator,
descr\bed in Section 4.1.1.2, will be vaporized and exhausted through the H.gh Flux Beam Reactor
(HFBR) stack. Prior to 1986, this condensate was discharged to the sewage treatment plant. This -
addition is expected to increase the amount of tritium (as HTO) discharged from the HFBR by abeut 7
20 curies per year, although additions of up to 50 curies per year may occur as the inventory of

condensate accumulated during 1986 and 1987 is worked off.

Considerable care will be needed to avoid downdraft from the stack because of the extremely low
escape velocity.* The normal escape velocity at present is about 0.5 meters per second (1.6

feet/second) compared to a design velocity of approximately 5.0 meters per second (16 feet/second).

* Some downdraft is occurring at the present and is apparently the cause of high concentrations -

of tritium in the laboratory and nearby. A crude estimate developed by the Survey team
indicates that up to 20 percent of the tritiated water from the HFBR stack is deposited on-site.

3-10



o,

TABLE 3-6

RADIATION SOURCES - BNL 1985
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Building No.

Facility

Medical Reactor

Principal

1985 Release

| Radionuclide (Ci)
491 Ar-41 1.1x103 |

Source: Dayetal., 1986,

I

—

Reactor Stack
931 LINAC lsotope 0-15 1.9x103

Facility S
901 Van de Graaff H-3 2.0x 102 (HT)}. 4 .+

Accelerator 2.4% 'JLQQ.._('HTO),'-.} v
490 Medical Research H-3 «"}4.2 ><1O1 L

| Center Roof Stack e o e

750 | HFBR v H3 Y 1930w
555 Chemistry H-3 ' " 2.6x 10"

Roof Stack ,



The stack, as designed, carried a far higher air flow (>100,000 cubic feet per minute) during the
years prior to 1969 when the old (air-cooled) reactor was in operation. Normal flow at present is
10,000 cubic feet (283 m3) per minute. Condensation inside the stack ‘s also a potential problem.
Process design calculations indicate 'that the relative hum’ nty within the stack will be increased only
from the present 65percent to 81 percent. If either dowedraft or condensation occurs, some
corrective action will be required. The effect of operating at a room evacuation rate of 20,000 cubic
feet (566 m3) per minute at the HFBR will be evaluated as well as alternative disposal schemes.
Tritium releases from 1981 through 1985 from major sources at BNL are shown in Table 3 7 Durmg
this period, 56 percent of the total tritium was discharged in the form of tritiated water (HTO) from
the HFBR stack. Process control devices at the HFBR consist of high- efﬁctonoy partnqua;eaw \HEPA')
filters to remove radioactive particulates. Control of tritium consnsts of admlmstratlve procedures to
detect tritium and prevent its release. In addition, since 1977 anhual rep!acement of a portion of
the heavy water (used as a moderator and coolant) has' reduced the release of trmated water by
about 50 percent of pre-1977 levels. R
Lot
The other major source of tritium releases at BNL |s the V‘an de Graaff accelerator. From 1981
through 1985, 40 percent of th,e BNL total trmum release was from the Van De Graaff 31.25 percent
of which was in the form of trmum gas (HT Release of tritium (tritium gas plus tritiated water)
during experiments” with the accelera’tors is controlled by passing the exhaust gases through a
catalytic oxtdetton umt whsch mnvérts tritium gas (HT) to tritiated water (HTO), and then passing
the gases over ar ;ana geL &emccant to remove water (including HTO). Trmum releases occur when
x(])the contrd umt's -ate by-passed during periods of high-vent gas pumping rates; (2) the catalytic
dmdation catalys‘t is fouled and thus tritium gas is vented; and (3) the silica gel is saturated and thus
trltlated water is vented. Table 3-7 shows that releases in 1985 were principally due to fouled
catalyst (since HT was 99 percent of the release). Prior to 1985, tritium releases from the Van de
Graaff resulted from a combination of the three problems cited above. (In 1983 catalyst fouling was
responsible for 90 percent of the total.) Procedural controls now prohibit starting experimen‘ts when
the effectiveness of the oxidation catalysts or the silica gel capatity is suspect. However, fouling of
the catalyst while an experiment is in progress can result in lack of detection of a tritium release until

the experiment has been completed.

Releases of tritium gas are not viewed as equivalent to releases of the same amounts (curies) of
tritiated water. The dose conversion factor of tritium in tritiated water is 400 times that of tritium
gas (ICRP,1959). The rate of oxidation of tritium (HT) in the atmosphere is so slow that this

conversion can be ignqred (Eakins & Hutchinson, 1973).



. TABLE 3.7

TRITIUM RELEASES AT BNL - CURIES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

- oy Medical :
Building Van de Graaff 901 HFBR 750 Research 490 BNL Total(")

1981 410  (HT 300) 240 oA 655
(HTO 110)

(HTO 13) . LN

1983 130 (HT 118) 270 79 .| 408
(HTO 12) SN I
1984 78.4  (HT20.1) 244 ©.04 . | 330
(HTO 58.3) | S EA
1985 202.4, (HT 200) ooy [ veomal 338
(HTO 2.4) SEURERE B RR
5-Year Total  [848.8 (HT653.1) [, .47 [, 529 2,092
(HTO 1957 | "2 e |
% of BNLTotal | 40.6 . (HT31.25)]. ".%, 563 2.5
. “.(HT09.36) %

a

Source: BNL‘A_!{bugI :E‘_{wiro‘hﬁ)efifal'i\/lonitoring Reports.
(1) Total'includes minor soureés.
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BNL management concern with releases from the Van De Graaff prompted a study, which
recommended an upgrade of the monitoring equipment and reduction of releases through available

technology (Balsamo, et al., 1986). These recommendations have not been implemented to date.

Particulate Controls

While radionuclide particulates do not constitute a major cohcern at BNL, there are numerous
sources, all of which are controlled with HEPA filters. For ¢xample, Building 490 has about 30 fH'tErs,
most of which control hood exhausts. Standard procedures at BNL require annual testmg of HE?A
filters. Most are equipped with devices to monitor pressure drop across the filter when m operatloh
However, monitoring of pressure drop is not part of standard *opera’ung ptocedures
Finding3.1.4.45 dlscusses fitters that do not have continuous pressure drop momtors

et

-

Other Sources and Controls ‘ . . e

The central steam plant (Building 610) suppl:es steam (for heatmg and cooling) to most of the
buildings at BNL. The plant consists of 4 bmlers each w«th a s’eparate stack, with a total capacity of
345, 000 pounds of steam/hour (equuvalent to about -390 mllhon BTU/hour). The plant was designed
to burn No. 6 fuel oil. Current New York reguJatlons (Part 225, Fuel Consumption and Use) restrict
such units in Suffolk: County to a maxtmum ‘sulfur content of 1.0 wt percent. While some regions in
New York state wrll requxre Iower su!fur limitations begmmng January 1, 1988, no changes are being
|mp|emented m Su‘ffolk County or neighboring areas. '

~:.’
v

Pr‘i‘o'r, 'tc‘{ 1973.‘,;‘;209e of lower qu‘ality, higher sulfur (to 2.2 wt percent) fuels resulted in some
ekééédances of the particulate standards. The BNL environmental impact statement
(Livé?rﬁan, 1977) reports 1974 results for particulates from the No. 5 boiler of 5.7 times the New York
limit of 0.1 pound/106 BTU. Improvements, consiéting of high-quality, lower ash fuels; soot blowers;
and air preheating equipment have eliminated this problem. Short puffs of black smoke are seen
infrequently, such s during soot blowing. The appearance of the stack during the Survey was
exemplary. |

In the early 1970s. BNL began the practice of burning waste petroleum products as a cost-reducing
measure. Early problems with lead, a contaminant in automotive lubricants, were controlled by

limiting the quantities utilized.

Combustion of off-specification fuels, called alternate liquid fuels (ALFs), became a major program at

BNL in the1970s and early 1980s. The definition of ignitable wastes under the Resource

3-14



Conservation and Recovery Act (RCRA) brought many administrative problems, since all of the ALFs
were categorized as hazardous wastes because they are ignitable. Problems with permitting of
storage tanks are discussed in Section4.1.2. Air permits for burning ALFs have been a constant
problem. New York state has, to date, never issued BNL a permit to burn ALFs.

Samples of all materials used in the preparation of ALFS ére routinely analyzed for polychlorinated
biphenyls (PCBs) to ensure that the facility operatibns are conducted in accordance with EPA and
NYSDEC regulatidns In October of 1984, 300,000 galtons of off- specification‘ military fuel 'tﬁat
contained PCBs, at a concentration of 80 ppm, were received at BNL. The EPA and NYSDEC \A ‘Qre
notified, and the laboratory applied for a provmonal EPA permit (in accordance Wlﬂ'\ 40C‘FR 761) tq
burn the fuel. A 10 percent fuel-firing rate (10 percent of this fuel blended With PCB free fuel) rs
planned to ensure that the concentration will be well below the EPA hmrt of 50 parts per ‘Million
(ppm). The satisfactory destruction and combustion efflcnenues have beén demonstrated and

additional monitoring equipment was installed, during 1985 so that aH EPA requsrements should be
satisfied. Y f:, RPN S

The cost attractiveness of burning ALFs haf deﬁerrarated srnce the time of oil shortages. The
combination of permitting problems and pdor cosx attractiveness has caused BNL to propose a
termination of the ALF cornbustron program during 1987 This is expected to remove the obstacles in

s

obtaining current aar,permlts

[T Ve o
TR . . -
e 5 -,
Ve

As mentrohéd m~the sectrcn ‘oh nonpermltted sources, several remote package borlers are without
._operatmg permrts H¢wever these and the seven permitted units (Buildings 423, 452, 457, 479, 493,
835, and T30) rea-urre fueling with low-sulfur, No. 4 fuel oil, which tends to give a clear stack and no
probrems with SO, or NOy emissions. ‘

313 Environmental Monitoring Program

The ambient-air monitoring programs focus very heavily on tritium. This is because the perimeter
concentrations of all other radionuclides are so low that measurements are usually below detection
limits. This reasoning is consistent with measurements of gross-alpha and gross-beta activity from
TLDs mounted at the site perimeter, and with measurement of radionuclide cancentrations in
_precipitation collected on-site. The 1985 values for precipitation samples are shown in Table 3-8.
Concentrations as percentages of the derived concentration (in air) guide (DCG) are 0.002 percent
for beryllium-7, 0.0005 percent for cesium-137, 0.056 percent for strontium-90, and 0.002 percent for
tritium.



1985 QUARTERLY AVERAGE RADIONUCLIDE ACTIVITY IN PRECIPITATION

TABLE 3-8

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

3H 'Be 137Cs 90Sr - 1984 | 90Sr - 1985
1985 Average nCi/m2 ' 19.7 10.9 0.025 0.045 0.007*
Radiation Concentration Guide 8x 105 5x 105 5x103 8x 10! 8x 10" .}

Source: Dayetal., 1986.

* 1985 average not representative because of loss of some samples.
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Tritiated wéter concentrations in ambient air are also very low. This is corroborated by the low
concentrations of tritium in precipitation (Table 3-8). However, this subject Has received much
attention at BNL for several reasons: (1) tritium is the radionuclide found in the hlghest
concentration in ambient-air samples; (2) tritium is the only radionuclide found in ambient-air
samples known to be present because of BNL‘; effluents; and (3) monitoring prior to 1985 provided
“somewhat anomalous results. |

Suspicions “about tritium results occurred when, after several years of steadaly decrea-slng
concentrations at the ambient-air monitoring stations, the results at station P-4 (the southqut
station) showed an unexpected mcrease in 1981. Because this station is upwing- of poténtlal BNL
releases 85 percent of the time, the anomalous results were eliminated from the Ca1cu1atlon of thel"
collective dose equivalent for 1981. The conclusion, drawn by a task force rewewnng the déta was
that the anomalous results were due to contamination in the Iaboratory of several samples during

N

analysis.

A second task force was convened in mid- 1983 to determme the vahdlty of measured environmental
release data for tritium. The report ISSUéd by th‘s second 'task force (Miltenberger et al., 1984)
tended to support the conclusnon of contamsnatlon durmg sampl@ analysis but also established that
ambient concentratlons wq,r.e cbnsastently two to fuve times the stack concentrations predicted by

modeling (see Fmdmg No 3 1 4.4, 1)

e
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Durmg August and September 1983 a total of 16 perimeter monitors were operated for tritium to
xprovnde xhe fask for¢e thh better data. A decision was made to continue sampling at the
16 compass secfors in 1985. This practice continued during 1986, and it appears that it will continue
for-the foreseeable future. BNL also monitors an additional eight points within the site, and
two o‘wonitormg stations have been set up as background (control) stations. These background
stations are located at residences of two BNL employees in Patchogue and Rocky Point,
approximately 17 kilometers southeast and 10 kilometers northeast of BNL, respectively. Operation

oi the latter station (at Rocky Point) was terminated in 1987.

The BNL system is one of the most comprehensive systems in existence for detecting releases of
tritium. Larger sites (e.g., the Nevada Test Site and Savannah River) have more comprehensive
systems, but also handle larger quantities. Two types of ambient-air monitoring stations are in use at
BNL. Four of the perimeter stations are equipped to collect particulate samples as well as tritium
samples. The oldest of these stations, P-9 (the NE compass point) and P-4 (SW), have been in use
since 1972.  These two points were selected as being representative of upwind and downwind

conditions. Station P-4 is upwind of BNL 85 percent of the time, whereas P-9 is downwind 30 percent



of the time. A third station, P-7 (ESE), was added in 1980 and the fourth, P-2 (NNW), was added

_in 1981. A duplicate trainis in use at P-7 as a quality control check, and Suffolk County also operates
a sampling train at P-7. These stations are commonly referred to as AC stations, since they operate
on alternating current,

The remaining monitors are battery-operated (the so-called DCstations) and utilize a small pump
powered by a 6-volt battery. The pump sends a stream of air (10to 100 c¢/minute) through a
silica gel tube to collect water. Each week the silica gel tubes are collected, the water (mcluumg

tritiated water) is removed. by distillation, and the tritium concentration of the dls’ullate is

determined by liquid scintillation counting.

With respect to tritiated water monitoring, 1985 is the first year wrth complete (16 compass polnts)
perimeter monitoring. Annual averages ranged from a Iow of 2. 09 pCl/m3 at statron 16 (the NNW
compass point) to a high of 21.1 pCi/m3 at station 8 (the SSE pomt)‘ compared to an average of
4.5 pCi/m3 at the control stations. The 16compass polnts averqged V.98 nCi/m3, which is less than
2times the average measured at the control statlohs and less thtan 0.01 percent of the Derived
Concentration Guidelines (DCG) of 2 x 105 pC|/m3 b

A tritium sampler operated N the analytlcal laboratory building (Building 705) averaged 54.8 pCi/m3
for 1985, or 68t|mE$¢“the perlmeterr average The high concentrations are attrlbutable to the
samplers Iocatlom whrch is nesy séveral airborne effluent release points. Apparently, all BNL
managemem are hot i AQreement with the first task force’s conclusion that the high tritium
,'concemratron's of émb1ent air are a result of laboratory contamination. The 1985 Environmental
MOnltormg Report (Day etal., 1986) states that "although these levels (i.e., the laboratory and
statlon 17 outside the laboratory) are substantially in excess of the control stations, contamination of

environmental samples is not apparent.”

As indicated above, all airborne doses calculated at BNL are extremely low. BNL has, for many years,
used an internally developed model called the BNL Wind Rose Dispersion Model. During 1986, an
agreement was reached with EPA that use of the BNL model would be satisfactory for the
1986 environmental monitoring report (Welty, 1986). The EPA is developing another model, called
CRRIS, which has some advantages over AIRDQS. When fuily developed, EPA may require that CRRIS
be used. Until a decision is reached, EPA is considering the interim use of other models, such as the
BNL Wind Rose Dispersion Model.
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Findings and Observations

3.1.4.1 Category |

None.

3.1.4.2 Category |l

None.

3.1.43  Categorylll | e el s

3.1.4.4  Category [V BN

None. R

Laboratory Contamination of Trif] 'm -irt+

ir. Sarmples.” Measured levels of tritiated water
(in air) at the BNL penm,e{er may be maccurate Levels of tritiated water at the perimeter are
2to Stimes the Iever predncted by thﬁ atmospherlc modeling of the BNL stack releases

(Miltenberget.; et al 1984) T‘ne low levels of background tritium concentrations, which are

momtorad at twp remote stati‘ons do not fully explain the discrepancy. Possibie explanations

5 mclude H)maccwate feasurements at the perimeter, (2) inaccurate modeling, or (3) an

"unknoWn sodrqe of tritium not included in the medels or a combination of these. According

_'-to BNL .eontammatnon of samples in the laboratory is responsible for the higher than
* predicted concentrations.

Based on a recommendation from the 1985 Environmental Audit (NUS, 1985), 8NL initiated
additional in-laboratory monitoring to ensure that sample contamination is avoided. This
program has proved unsuccessful because high laboratory tritium-in-air concentrations are
not consistent with suspect levels at the BNL perimeter. Relocation of a portion of the

radiological laboratory to an uncontaminated area to avoid such contamination has been
under consideration by BNL for several years.

Tritium Releases. tack of real-time, on-line tritium detection and adequate emission control

equipment at the Van de Graaff allows tritium gas to be vented to the atmosphere. Purge gas
containing tritium from the research Vande Graaff generator (B-901) is vented through

control equipment consisting of a single catalytic recombination unit and a desiccant. The

—
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recombination unit catalytically oxidizes tritium gas to tritiated water, which is absorbed by
the desiccant. According to BNL, more than half of the atmospheric venting of tritium gas, in
recent years, occurred as a result of fouling of the recombination unit. In the 5years from

1981 to 1985, 31.3 percent (653.1 curies) of the total tritium (gas and water) released from BNL

(2,090.0 curies) was released as tritium gas from the Van de Graaff (see Table 3-7). Tritium gas

has a dose conversion factor that is 1/400 that of tritiated water, so that the Van de Graaff
emissions contribute little to the off-site dose.
More efficient catalytic oxidation units and more efficient monitoring equupment were

recommended in an interim BNL report issued in February 1986 (Balsamo, et, al 1986) Y

e, ’
I

Unpermitted Sources. BNL has a number of air emission sources that are operating Without

the required state permits. These include twosteam bonlers several— vapor degreasers and
parts cleaners, and an acid cleaner controlled by- an aqueous scrubber (see Table 3-3). In
addition, the permit for the central steam plant (Butldmg 610) hay not been reissued. Since
the controversy surrounding the use of a[temave 1|quld fuershas been resolved, it is expected

that this permit will be issued in the nedr future

PR

Volatile Orqamc Emus«ons Inventory »The Iack of a comprehensive inventory of volatile

organic em|ssrans prec,ludes assessment of the need, if any, for source controls. Emissions of
vo!atnlaorgzmsc qompounds oc‘cur at BNL as a result of the use of solvents in vapor degreasers,
part& deanqrs and a yanety of small research experiments conducted in laboratory hoods.
The max;muﬁw aﬂowable release rate from permitty.d sources (see Table 3-2) is 26,490 pounds

per year .-°Annua| purchases of the solvents use¢ at BNL in large volumes are shown in

‘Table 3-4, along with preliminary estirmates (made by the Survey team) of the amounts lost by

“wvolatilization. Total emissions are estimated to be in excess of 50,000 pounds per year.

Because of the large number of solvents in use at BNL, it is virtually impossible to construct a
building-by-building air emissions inventory. In addition, the utility of such an inventory
would be questionable because of variation from year to year in the type and quantity of
solvents used. A use pattern by department is shown in Table 3-5 for the five large-volume
solvents used at BNL. This information could serve as a substitute for a more cumbersome air

emissions inventory.

In general, BNL has installed control equipment on many of the air emission sources

However, this is not the rule for most sources of organic emissions. It must be stressed that
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individual sources are likely to be small and, unless the material is particularly toxic or

hazardous, there may not be a compelling reason to install such devices.

Performance Monitoring of HEPA Filters. Lack of monitoring for pressure differential across

the high efficiency particulate air (HEPA) filters can result in a potential release of particulate
radionuclides. BNL conducts annual tests of efficiency after a HEPA filter has been installed.
On those HEPA filters without in-line pressure differential monitors, there is no weay to
determine if the filter becomes torn, loaded, or otherwise inefficient, until the next anniia‘l
test. Although most HEPA filters at BNL have in-line pressure-drop momtors the Surwey
identified 14 filters in B-801 and 3 in B-490 that did not. K -

Ve :.-_‘ ’
R TR

Cornitrol of Emissions From Degreasers. Lack of an effective cover on the vapor degreeser in

B-208, when not in use, results in an mcreased rate - of evaporatuon of
solvent (trichloroethane). According to BNL, bec;ause of, mproper de5|gn the evaporation
rate of solvent is actually increased when the; tover ss in p{aqe BN,L plans to construct a more
efficient cover. Nevertheless, loss of solvent [estlmated by BNL to be less than 9,000 pounds
per year(Rosenka, 1987)] is well beww the lumet of 17‘(')00 pounds peryear set in the state
operating permi*. on
Air_Quality Su;vemance Dose. asse.ssment calculations and air monitoring resuits may be
maccurate. because. of the~|ack of integrated flow measurement devices at the perimeter air
_.momtormg s‘tatlons An undetecfed interruption of flow through the sample trains during a

"sample pendrd (weekly, in most cases) would result in a smaller-than-normal sample being

K ,cbllectedwThls could result in a low (inaccurate) calculation of the air component of dose

. assessment and other monitored air parameters.
Suffolk County Bureau of Air Poliution Control maintains an air monitoring station at BNL,
located adjacent to BNL's Station P-7. The Suffolk County unit contains an integrated gas flow

meter. Thus, in the event of a dispute, the county result would be considered more reliable.

BNL is in the process of installing gas flow meters (and critical orifices). [nstallation is

anticipated during 1988.

Dose Assessment Modeling. The BNL procedures used to determine the reported off-site dose

impact may not be in conformance with regulatory requirements under NESHAP. At the time
of the Survey, BNL used its own computer model, called the “BNL Wind Rose Dispersion”

model, to estimate the airborne radiation dose. EPA requires use of the AIRDOS model, uinless
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a formal waiver is obtained. BNL received verbal permission from EPA to use the Wind Rose
Dispersion madel for the 1985 calendar year. BNL has obtained neither written nor verbal
approval to continue using its own model. The 1985 reported dose impacts from BNL are quite
low, or about 1 percent of the NESHAP whole-body standard:

(:J
N
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32 soil
3.21 Background Environmental Information

The natural soils found at Brookhaven National Laboratory (BNL) are derived from loess and from
outwash sand and gravel. The eastern third of the site has a thin, near-surface deposit of silt and
clay. This unit is generally 5-to 10-feet thick discontinuous, and unevenly distributed. These
deposits are sufficiently fine- gralned so that they appreciably impede infiltration. In doing so, they
hold water at or near the land surface and, thus, focally form swampy areas or ponds. The balanee of
the site is covered with outwash sand and gravel deposited by streams from thé meltmg
Ronkonkoma ice sheet. These materials are crudely stratified and consnst of. clean saqu gravel and”
little clay or silt. Few boulders occur. Cores from test holes reveal thnn Iayers of silt or. day, wtich at
most are 1- to 2-inches thick. Thicker lenses of clay are absent i in the wcmrty ef the srte "These lenses
of silt and clay were probably deposited in small lakes formed between the retreatmg face of the

Harbor Hill ice sheet and the Harbor Hill moraine (De LagUna 1963)
Surface soils mapped by the U.S. Department of Agrrcu|ture rahge from the coarse Duke's sand in the
north and east to finer Sassafras sandy Ioam in the southwest The soil types on-site, in order of
increasing coarseness, are (} Sassafras loam, (2)~Sassafras fine sandy foam, (3) Sassafras sandy loam,
(4) Plymouth sand Ioam (S) Dukes Igamy sand, (6) Plymouth sand, and (7) Duke's sand. Babylon
sand and mea‘dows sorf ate assocrated wuth wet sites where texture is not an important consideration

(leerman 1977) Frgure 3'2 isa sorl map of the BNL site. In many places, either the natural soils are

r‘covered W|th fﬂ] or were removed during facility construction,

e

.
e

So.ils.',"grass, and milk from two to five dairy farms off-site have been sampled since the early 1970s by
the éur‘folk County Department of Health Services. The samples were analyzed by BNL for selected
radionuclides only. Results for soil and grass published in the Final Environmental Impact Statement
(Liverman, 1977) for the site are presented in Table 3-3. Non-radionuclide contamination was not
analyzed. Of the eight nuclides reported, Be-7 is generated by cosmic radiation; Zn-65, Zr-95/Nb-95,
Cs-137, and Ce-144 are from depasition of global fallout from nuclear weapons tests; and U, Th, and

K are naturally occurring terrestrial components (Liverman, 1977).

Currently no Federal or state regulations limit the concentration of uranium or thorium in soils.
However, there is some guidance available from both the U.S. Nuclear Regulatory Commission (NRC)
and the U.S. Department of Energy (DOE). The NRC, in a memorandum pertaining to a Branch

Technical Position on the disposal or on-site storage of residual thorium oruranium, established

Q.JJ
N
(V3]






I T I T TR T TR TR TRRRPRTRR AT [

vallt o e

z

SYMBOL

$Eeg ZREETT EFEF Y RROAKEE

SOR LEGEND

The first capitol letter is the initial one of the il name. A second
copiiol letter, A, 8, C, D, or E, shows the slope. Most symbols without
o siope ieHer ore thosa of neorly level soils but some ore for land
types thot have o comsiderable range of slope.

NAME
Atsion sond
Carver and Plymouth sands, 0 to 3 percent slopes
Corver and Fymouth sonds, 3 to 13 parcent slopes

Corver and Plymovth sonds, 15 %0 35 percont siopes

Cut ond il lond, gently sloping
Cut ond fill land, stoping

Cut and Rl land, steep
Dearfield sond

Haven loam, 0 1o 2 percent slopes

'Haven loom, 2 to é percent slopes

Moade fond

Muck

Royrham loom

Rochorge bosin

Rivarhood sandy foom, 0 to 3 parcent sicpes
Riverhead sondy loom, 3 to 8 percent slopes
Riverhood sondy loom, § 1o 15 percent slopes
Riverheod ond Haven s0ils, groded, O to 8 parcent siopes
Scio N loam, sondy substvotum, 0 10 2 percent
Sudbury sondy loom '
Wolpols sondy loom

Warshom koomy sond

SOIL MAP OF BNL SITE
BNL - UPTON, NY
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TABLE 3-9

OFF-SIT‘E SOIL AND GRASS ACTIVITY, 1972-1973
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

lsotope - Soil Activity Grass Activity
‘p‘ pCi/Kg (wet weight) | pCi/Kg (wet weight)
Be-7 <500 1,175 %275
Zn-65 380 + 190 <50
Zr-95/Nb-95 360 90 240 £ 60
Cs-137 1,425 * 360 85420
Ce-144 1,075 £ 270 250 + 650
U (All) 1,080 * 270 NGt Reported " ..’}
Th (All) 1,270£320 . | NotReported’,
K-40 5656% 1,410, | 4250 %3,060
UL N R
Source: Liverman, 1977 " v.” AL




derived concentration limits for various disposal options (NRC, 1981). One of these options applies to
wastes with sufficiently low concentrations of uranium or thorium, so that they would present no
health risk and may be disposed df in any manner. The acceptable concentrations for this disposal
option were derived by the NRC using radiation dose guidelines recommended by the
U.S. Environmental Protection Agency (EPA) for protection against transuranium elements present in
the environment (EPA, 1977). The derived concentration limits are natural thorium, 10 pCi/g;
depleted uranium, 35pCi/g; enriched uranium, 30pCi/g; and natural uranium, 10pCi/g. The
concentration limits for natural thorium and natural uranium are based on the assumpnon tha‘t all
the daughter products of these elements are present in secular equilibrium. The rad|um lsotopes are
the daughter products that are used to establish the limits. |

The only radionuclide-specific guidelines are for residual radmactuvnty at Fot‘mer|y U‘clhzed Sites
Remedial Action Program (FUSRAP) and Remote Surplus Facllmes Management Program (SFMP) sites
(DOE, 1985; Gilbert et al. 1985). These guldelmes 'speclfy concentratuons for thorium-232,
thorium- 230, radium-228, and radium-226 of 5 pCi/g’ averaged over the f}rst 15 c¢m of soil below the
surface. They also take into account the i in- grbwth of !he daughters‘and assume secular equilibrium.
For other radionuclides or mixtures, the SOI| ,Cancentratlor‘l gundelmes must be derived, on a

site-specific basis, from a basic dose fimit of 100mrem/yr to an individual, from all pathways.

e )
-,

There are no regula‘wry standards for nanraduologucal contaminant concentrations in soil as there
are for drmkmgwater supplles o fo‘r air. A determination of “safe” or “acceptable” levels in soils
depends oc) «cqntgmmant migratlon pathways (e.g., wind or water erosion or leaching to the
,lg(oundwater).and 'pm‘ent:al human exposure routes (e.g., ingestion of soils by children or farm
ammals, mgestwn of contaminatad groundwater, or inhalation of fugitive dust containing
contgmmants). Therefore, acceptable levels must be determined on a site-specific and chemical-
specifi«;, basis.

3.2.2  General Description of Pollution Sources and Controls

Soils can become contaminated by air emissions, runoff, storage and disposal activities, spills, and
resuspension of contaminated materials from other areas. On-site soil sampling at BNL typically has
been limited to areas of known or suspected contamination (e.g., Hazardous Waste Management
Area [HWMA], construction sites, decommissioning and decontamination sites, and sites identified in
the EG&G aerial radiation survey) (see Figure 4-4). BNL is currently the only potential source of
radionuclides in soils in the immediate area, except for naturally occurring ragionuclides and fallout
Consequently, the focus of soil sampling has been area-specific, as opposed to routine, site-wide

monitoring, and has been [imited to radiation and radioactive contaminants Because sol
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monitoring is limited in terms of areas sampled and constituents analyzed, the Survey team, in some
cases, utilized process information and physical evidence of contamination to identify a number of

potential soil contamination sources and areas of known soil contamination.

Actual and potential sources of soil confamination from experiments, operations, and airborne |
emissions, both past and present, are described below. These areas primarily consist of diffuse
and/or large areas where soils have been contaminated. Discrete areas of soil contamination
resulting, for example from isolated small spills or deteriorated drums, are addressed in Section‘d“s
Soil contaminaticn, if any, associated with active and inactive waste disposal sites (e. g the pret&nt'
and former landfills) is addressed in Sections 4.1 and 4.5, respectively. The excepuon 10 thls |dea rs,
the Meadow Marsh Project discussed below, which involved the use of i place sods -as a fllter"‘
medium for radioactive and nonradioactive contaminants. Supportmg data and -8 complete

discussion the following sources or areas of soil contamination are provnded m-Fmdmg 3.2.4.3. 1.

"

. .
. o o

® Hazardous Waste Management Area (HWMA) Souls wnhm and adjacent to the HWMA

have been or may be contammated W|th \radlonutlldes organics, and inorganics, as a

result of past and present actwmes/operatnohs W

o

® AGS Steel Storage‘Scrap Yard The AGS Department presently maintains two scrap steel

storage yarm RadtoactWe par’rlctes from rusting steel may have contaminated the soil.

o Ir, Smggmg Areg A;r stripping was initiated in 1985 to remove volatile degreaser

"j": solvents (chboroform trichloroethylene, tetrachloroethylene, and 1,1,1-trichlorethane)

| from fdrre groundwater at BNL. The air stripping operation represents a potential source of
s0il contamination.

® Meadow Marsh Project - Also known as the Upland Recharge Experiment, this project,
which was initiated in mid-1973, involved the land application of liquid effluent from
residential cesspools and the BNL sewage treatment plant. The soil in this area was used as
a medium to filter out various radioactive, organic, and inorganic contaminants. The

extent to which the soil is contaminated is unknown.

& Landfill Leachate - Soils adjacent to the current landfill may be becoming contaminated by

leachate.

® (s-137-Contaminated Landscaping Soil - An aerial radiological survey of the BNL site

performed in 1980 (Hobaugh, 1984) indicated that above-background radiation levels,
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possibly indicative of soil contamination, existed on the site. These areas were
investigated, and the radicnuclide of concern in several areas was determined to be
Cs-137. 1t was concluded that the Cs-137 contamination was an isolated incident and not

indicative of sitewide contaniination.

The sources and areas of soil contamination described above have the potential to affect other
environmental media such as air, surface wate*, and groundwater. The major threat posed by soil
contamination at BNL is primarily migration of contaminants to surface water and groundwafter.
The extent to which soil contamination has affected surface water or groundwater i’s _eedrEssed,:iin
Sections 3.3. and 3.4, respectively.

3.23  Environmental Monitoring Program ] b . e

BNL conducts soil samplung both on-site and off-site. The-on slte sosl sampllng program is limited in
terms of the sampling frequency, the constituents: analyzed and the areas sampled (i.e., itis not
performed sitewide on a routine basis, and the focus ls on radxonudrdes) Typically on-site sampling
for radionuclides is conducted in response to orr-snte constru‘cnon projects, decommissioning and
decontamination projects, and m response to suspected contamination (as was indicated by the
1980 EG&G aerial radnologmal survey) Smce there is no program (past or present) to assess the
overall enwronmentainmpacts of* BNLs operatlons on soils and vegetation (on a sitewide basis),

there is llttle.envzr’onmentaf momtormg data available for on- 5|te soils and vegetation.

,ITh,'e'ié\‘;el_s ofbff-sate r@dioactive contamination ure monitored annually by measuring radioactivity in
v:ei';et,a'.{ton, mi;li‘{;"and soil at five dairy farms in the vicinity of the site. The samples are collected by
the'éuffolk County Department of Health Services (SCDHS) and analyzed by BNL. Table 3-10 presents
resul"t‘s"of the vegetation and soil analyses performed in 1985. The radionuclides reported are K-40,
Cs-137, Be-7, Th-228, Ra-226, and Hg-203 (Day et al., 1986). One milk sample was collected at a dairy
farm in the vicinity of the laboratory site. The only radionuclide detected was naturally occurring
K-40 at a concentration of 1.5 x 10-6 uCi/mi (Day et al., 1986). The data from one year to the next may
not be comparable beceuse it is not known if the sampling locations and methodology are
standardized for the media (animal products, vegetation, and soil) sa‘mpled. In addition, the validity
of the data may be suspect because the sampling methods, protocols, and quality assurance (QA)

measures used by Suffolk County are unknown (see Finding 3.2.4.4.1).
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TABLE 3-10

RADIONUCLIDE CONCENTRATIONS IN SOIL AND VEGETATION, 1985
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Radionuclide

Sample Be-7 Th-228 Ra-226 Hg-203

Matrix pCi/Kg pCi/Kg pCi/Kg pCi/Kg
Grass , 72 ND ND
Grass 4,960 12 230 ND ND ND. ¥
Grass 2,900 ND 410 ND L
Grass 4,860 ND 1,340 33| ,.ND M IND,
Grass 4,440 1 2030 | 29 | Ngo [enD T
Strawberries 1,340 ND 140 |.-.ND] ND -} ND
Soil 2,740 275 Npv] o dagl el 200 ND
Soll 3,890 657 | NB J 295 |7 e [ o
Soil 4,500 216%. [-x NDL| D 500 ND
Soil 6100, 178" f “ND T 869 657 ND
Soil 5650 o 92a P 740 873 622 70

Source: Aq,aptedfrom Day et al,, 1986.
Not detec i
p ~:Note Sarnplé |qcat|oﬁs Ilsted in the source document were not detailed enough to provide
: gquraphw’rocattons

u"
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324

3241

3.2.4.2

3243

Findings and Observations

Category |

None.

Category Il

None. _

Category (Il L Lol

W,

On:-site soil. contammatlon Actual and potential areas of on stte SQII’ oontamma‘don have not

been fully |dentif|ed and characterized. The Survey-sdentlhed ihe followmg specuftc areas that

are or may be contaminated with hazardous cbnstltuents or radlom:clndes

a.

(‘

Hazardous Waste Manaqement Area {HWMA) Soﬁs within and adjacent to the HWMA

have been or may be contammated Wlth radmnucludes, organics, and morgamcs as a

result of past andﬁor present actlvntms/operatlons These activities/operations include the
following¥; ¢ ‘

FRETIN e

.
. . i .
LN N 8 e -

. Ay N o

Contamers d‘f r*adloactnve oil, radioactive solidified evaporator sludge, and oil spill
"".;deanup debns are stored outdoors. The containers, some of which were

d?terloratmg, may eventually release their contents to the environment [see
Findings 4.1.2.3.1(a) and 4.5.2.3.1(d)].

5pills from the past practice of neutralizing acids and bases and dumping the acid/base
neutralization supernatant on the ground [see Findings4.1.2.3.1(b) and 4.5.2.3. 1(d)].

- Llong-term storage of activated parts from the Alternating Gradient Synchrotron
(AGS). These parts are stored outdoors directly on the ground (see
Finding 4.1.2.3.1(c)).

Long-term storage of gas cylinders, neutralization salts, and activated equipment
(other than AGS equipment). These materials are stored outdoors directly on the
ground [see Findings 4.1.2.3.1(d) and 4.5.2.3.1(d)].
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A S Stee| Storage Scrap Yard - The AGS De'partment currently maintains two steel storage

scrap yards. One yard is intended for the storage of steel contaminated by radioactivity
and the other yard to store “clean steel.” During the Survey it wés noted that clean steel
and radioactive steel were not separated, but stored in either yard. Some of the steel has
been stored in the yards for more than 20 years and has rusted. The rust flakes have fallen
to the ground, and as a result, radioactive particles of steel may have contaminated the
soil. Additionally, surface water has.ponded in the yards during rainfall events. The result
is the downward migration of the radioactive particles and any soluble constltuentsﬁﬁto
the sol (see Finding 4.1.2.3.3). |

Air StnppmcLArea - Air stripping was initiated in 1985 to remove volattle-degreaser
solvents (chloroform, trichloroethylene, tetrachloroethylene, and 1 1,1- trmhlorefhane)

from the groundwater at BNL (see Finding 3.4.4. 3 1(a)) Contmual operandn of the air

strippers is planned until the level of volatlke organlcs ls acceptable to the State of
New York. The air stripping operation rep?esents a poxermal source of soil contamination.
The groundwater that is being pumped and sprayed cohfams other contaminants besides
chlorinated organics. These mclude gmss al‘pha ahd beta emitters, Cs-137, Co-60, H-3,
Na-22, 5r-90, Fe, Mn,,Na Pb, Zn, chlorndes.and sulphates

..
A S ‘Y

At ' .
ot .

Mead ow Marsh Prolect : Alsa known as the Upland Recharge Experiment, this project,

Iwhrch was mlt}aled i, ml‘d 1973. involved the land application of liquid effluent from

"resqdeﬂt#al cesspbols and the BNL sewage treatment plant. The soil in this area was used as
a n{edlum b fllter out various radioactive, organic, and inorganic contaminants. The
‘ types.a'nd concentrations of contaminants in the effluent are not fully known. The only
radionuclides present (and analyzed for) were tritium, Sr-90, gross alpha, and gross beta.
Inorgahics included copper, zinc, and iron. Chemical analysis of samples taken in
December 1973 from wells in the area showed that, except for nitrate, the impacts on
groundwater were negligible (see Finding3.4.4.3.1(e)). Tritium was found in the
groundwater 3 months after the project started. Application of effluents continued until
December 1978. The extent to which the soil is contaminated is unknown [-ee also
Finding 4.5.2.3.1(n)].

Landfill Leachate - Soils adjacent to the current landfill may be being contaminated by

leachate. Several discrete leachate streams are emanating from the northeastern and
eastern sides of the landfill, The leachate is flowing across the surface of the soil and
r~nding. Ultimately the leachate percolates into the soil toward groundwater (see
Findings 4.1.2.2.2 and 4.5.2.3.1(f)).
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f. Cs-137 Contaminated Landscaping Soil - An aerial radiological survey of the BNL site
performed in 1980 (Hobaugh, 1984) indicatec that radiation levels possibly indicative of
soil contamination existed on the site. These areas were investigated, and the
radionuclide of concern in several areas was determined to be Cs-137. The source of the
contaminated soil is believed to have resulted from spills of aged fission products stored
(and subsequently removed) in the HWMA. Soils from that area were scraped to a depth
of 15to 20 cm in 1954-1955, 1958, and the mid-1960s and “banked"” at the former Iandfall

(Miltenberger, Undated). The contaminated soil subsequently was used for on;s;te

landscaping at Buildings 30, 355, 490, 510, 555, and 930. The levels of, radtafuon in those

areas ranged from 7 to 60 uR/hr. The only remedial action recommended was to |dent|fy :

the locations on the Plant Engineering maps and do per|od|c monntormg (Mnltenberger

undated). The Cs-137 contamiration was an usolated mcndent ~ano‘ not ;hdncatwe of

sitewide radionuclide soil contamination. b e e ,
3.24.4  Cateqory IV R

Inadequate routine soil- monltormq_program The lack of an adequate program for routinely

monitoring on- sm and off site sonls may result in lack of detection environmental

contaminatiors:, m these sonls

PN e "4"
LR [} . o -
.. [}
.

__BNL doe; 'not perfm‘m routme on-site soil monitoring to determine wrnether laboratory

" "dctwmes are'cnntammatmg soils on a site-wide basis. Although on-site soil monitoring is

e _performeé it is not performed on a routine basis and is limited to specific areas (of known or

"'.}".suspected contamination) and the preponderance of constituents analyzed are typically
‘r'adionuciides(seeFinding 32.4.3.1).

Routine, off-site monitoring of soils, vegetation, and milk is performed annually by SCDHS.
BNL's role is limited to sample analysis. Although the results to date indicate that BNL
activities do not significantly affect off-site soils, the effectiveness of the program and quality
of the data are unknown. BNL does not have SCDHS's procedures on file, nor does BNL have
control over the sampling program. The validity of the data generated by the SCOHS program
is suspect because the sampling methods, protocols, and quality assurance measures u~ed by

SCDHS are unknown.
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Because of the nature of the activities conducted at BNL, site-wide soil contamination, either
on-site or off-site, is not expected to be a problem; however, there are insufficient analytical

data to empirically support this contention.

Limited monitoring of soil excavations - The lack of a program to monitor excavated site areas

for nonradiological constituents may result in failure to identify possible contamination.
Currently, radiological concerns associated with excavations are evaluated by Health Physics
personnel. Where decommissioning and decontamination is involved, soil is cleaned to a
penetrating radiation level equivalent to background (6-10 uR/hr). However no data,a:e
routinely collected to evaluate potential nonradiological contamination., lt I§ 'not knoWn
whether there are nonradiological contaminants in the soil column even though m is known

v,

that several pot‘antual contaminants are used and have been released oh the snte et

.
ER
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3.3, Surface Water

3.31 Background Environmental Information

Brookhaven National Laborator occupies 2,130 hectares (5,265 acres) of gently rolling land in
Suffoltk County, New York. All but about 680 hectares {1,680 acres) are relatively undeveloped,
wooded, natural terrain ranging from 13.3 to 36.6 meters (44 to 120 feet) above sea level. The site
lies on the western rim of the shallow Peconic River watershed, with a principal tributary of the rivef
rising within the marshes of the north and east sections of the site. Refer to Figure 3-3. The rlver
itself rises north and east of BNL, then flows due east into Flanders Bay, an arm of Great. Pecochay
Under natural conditions, precipitation is the source of all fresh water on Longls}and averagmg-,_
122 centimeters (48inches) per year. An interesting feature of the premmtatkon potuem IS its
relatively narrow range of average monthly values, from about 6to 13 centimeters (2. 4to 5. 2 mches)
per month. As a result, there is a noticeable absence of Iong wet or dry seasons found m most other

parts of the country (Liverman, 1977). S N T -\,.‘»

L.
"

There is relatively little direct runoff into, surface stceams because the sandy, highly permeable soils
allow rapid water penetration. As a result 95 percent of all surface stream flows are derived from
groundwater seepage. About 44 percent of. the tQt‘al precipitation that falls on Suffolk County is
consumed by evapotransp»ratlon, whnle about 50 percent penetrates the soil quickly and recharges
the groundwater reservonr Thvs pool of freshwater, which is estimated to contain 11x1012to
23x 1012 hters (3 x 10‘2“«) 6 X 072~gallons) underlying Suffolk and Nassau Counties, is the sole source

of fresh wa’ter fthe 2 6 mlﬂnon people living in those two counties.

e
»

B':en_:.'a"gs'é' of BNL;'é'Tocation at the headwaters of the Peconic and its tributaries, flooding is not a major
probJ,:em. The porous soil, the distance to the water table, and the evenly distributed rainfall
frequencies, all tend to minimize the chance for serious flooding. Exceptions do occur during
hurricanes, when intense rainfall can accumulate more rapidly than it can penetrate or run off.
Hurricane Edna produced 22.9 centimeters (9.02 inches) of rain in a single storm on September 10
and 11,1954, During the peak of that storm, 5.3 centimeters (2.1inches) fell in a single hour. But

even these volumes of water were soon absorbed once the storm passed.

All of the process and potable water used at BNL is withdrawn from a series of private wells on-site.
Two basic types of distribution systems exist. Oné provides well water that is chlorinated for use
throughout the site for all cooling water, process, and domestic needs, including potable water for
human consumption. The other system provides cooling and air conditioning water only for selected

large volume users. Both systemns provide treatment (iron removal and pH adjustment) for those
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wells known to be high in iron content and acidity.

Considerable flexibility exists, depending on which wells are used to meet BNL's normal water

requirements. During the Survey the water distribution in effect can be summarized as follows:

~ @ Potable water sources: Wells7, 6, and 4 (in that sequence) provided iron-laden water to
the Water Treatment Plant (Building 624) for iron removal and chlorination. Well 2 was
placed out of service in August 1985 because of contamination from volatile orgamcs
Wells 10, 11, and 12 alternated lead positions to provide additional potabie water
(following chiorination at the well head). Treated water flows were b1ended an\:i
distributed throughout BNL. Wells 1 and 3 were placed out ot servuce the- former "
September 1986 due to high volatile orgarics, the Iatter in December 1986 to ‘ptevent

migration of a suspected contaminant plume toward the well

® Process (nonpotable) water sources: Welts'101'."-‘1"02 "arlw'd 1"0'3.°‘rsff'ovic;ed iron-laden water to
treatment, followed by drstrrbutmn to the Alternatmg Gradient Synchrotron (AGS)
(Building911 Complex) for use m coolmg the main ring heat exchangers and for air
conditioning the entlre AGS facnllty WeHs 104 and 105 provided clean water for reactor
cooling and aLr condntnamng uses at, the Medncal Research Center (Building 490) and the
Medical Reaearch Reacror (Bwldmg 491). Locations of all supply wells are shown in

thUl’E.3~4 ;"zz"‘,l“" e, v

Typrcar flows f‘or tPre $ystems described above are given in Figure 3-5 in million liters per day (MLD)

and- garlons per. ‘minute (GPM). A water balance summarizing the typical daily flows is provided

below.
H ) MLD GPM % of Total
Fresh water withdrawn from aquifer: ‘
Potable 14.80 2,715 61.3
Nonpotable 9.16 1,681 38.2
Total Volume Withdrawn 23.96 4,39 100.0
Water distribution and disposal:
® Evaporative [osses:
Cooling towers 1.70 312 7.1
Atmospheric and windage 1.05 193 4.4
Steam generation 0.10 18 0.4
Subtotal Evaporated 2.85 523 119
e Recharged to aquifer: :
Deliberate 15.61 2,864 65.2
Inadvertent 288 |__._ 528 12.0
: Subtotal Recharged 18.49 3,392 77.2
- ® Released to the Peconic River 2.62 481 10.9
® Total Distributed and Disposed \ Y00.0

w

ources: Adapted from Day et al., 1986
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From the above summary, it becomes obvious that more than three-fourths of all water withdrawn
from the aquifer is returned to the aquifer, either deliberately by means of recharge basins and
cesspools designed to encourage percolation into the soil, or inadvertently through line losses in the
sanitary sewer system and sand filtration operations at the sewage treatment plant. | Moreover, a
significant portion of the 10.9 percent released to the Peconic will also percolate through the stream
bed to recharge the aquifer before the river merges with the salt waters of Flanders Bay and Great
Peconic Bay (Liverman, 1977). : <

3.3.2 General Description of Pollution Sources and Controls

All major sources of polluted or contaminated wastewaters have beeh |dem|f|ed at BNL and
appropriate controls are being applied. BNL has adopted a basrc prmc1ple of cohfmmg and
concentrating its liquid wastes to minimize the volumes'requwmg decontammatlon or treatment,
Liquids are segregated at their point of origin on the basus of thelr expected concentrations of
radioactivity or other potentially hazardous nature Nbotoxm‘solunons are released to the sanitary
sewer system along with low volumes of coo{mog.\‘tv.a{'ers, general laboratory rinsewaters, sink
discharges, and domestic waste,s ‘Every attempt is made to minimize the wastewater flows entering
the system. Rather than actuag as dlluents Iarge volumes of cooling water from heat exchangers and
air conditioning uniti, et the Alterha*gng Gradient Synchrotron (AGS), the High Flux Beam Reactor
(HFBR), and tha.MedlcaT Research R’eactor (MRR) are pumped to recharge basins and allowed to

mﬂltrate the. ground to refcharge the aquifer. These basins lie a considerable distance from the

.coohng water souroes “Part of the AGS flow is pumped to basins 610 meters (2,000 feet) northeast of

the AGS while“the rest of the AGS flow is mixed with HFBR cooling waters and released to basins
670 meters (2,200 feet) east of the HFBR. MRR cooling waters are transferred 305 meters (1,000 feet)

due south of the medical reactor and research complex. Refer to Figure 3-6 for details.

Where small volumes (up to 100 liters) of liquid radioactive effluent are generated from laboratory
operations, arrangements are made to collect wastewaters at their point of origin prior to mixing
with other liquid wastes. Those BNL facilities which produce larger volumes of radioactive liquids are
equipped with dual waste-handling retention systems, one for “active” (D) wastes and the other for
“inactive” (F) wastes. Facilities so equipped include the HFBR (Building 750), the Hot Laboratory
Waste Processing Operation (Building 801), the Decontamination Facility (Building 650), and the
Medical Research Center (Building 490). Wastewaters from these operations are retained in holdup
tanks ranging in size from 1,900 liters (500 gallons) to 7,600 liters (2,000 gallons) while sampling and

analyses are conducted to quantify wastewater characteristics. Rauioactivity criteria used to define
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wastewater that can be released directly to the sanitary sewer as opposed to wastewater that must
be handled as radioactive wastes are as follows:

Gross alpha activity ' < 100 pCi total
Gross beta activity <1 mCi total
Tritium < 100 mCi total

The tritium cut-off point was changed, effective June 3, 1985, to <5 mCi total as part of a SlteWtde

response to concerns about tritium releases to the Peconic River. Certain other nonraduoac‘dvlty

.....

criteria are also defined in BNL guidelines for use on a case-by-cise basis, as needed These cmeria

have only been applied very rarely. No wastewater subject to the nonradlpartlwty cmtgma has ever

PR STRDN . ,

failed to be acceptable for release (BNL, 1984). T

™

Depending upon the results obtained, the wastewaters ar'e either <:Itscharged dlrectly to the sanitary
sewer system for treatment at the Sewage Treatmen“t Plar’it (STP), if compatlble with that operation,
or transferred to the Waste Concentratuon Fa’clhty (WCF) at. Bwldrng 811 for special handling. This
transfer is accomplished by dedicated underground plpeHnes from Buildings 750 and 801, or via tank
trucks from the other operat‘ons,

D4
o'

,}".“ o .- ‘o

L Debartmenf of Apphed Science (DAS) laboratories in Buildings 815 and 830.

Blology, Chemistry, and Physic laboratories in Buildings 463, 555, and 510, respectively.
The LINAC Isotope Production Facility in Building 9318.

The Medical Research Reactor in Building 491.

e o-©® o .0

Small-volume containers of liquid wastes from individual laboratories throughout BNL.

The WCF is designed to provide temporary storage for the incoming wastes; distillatibn to separate
volatiles (including water) from particulates, suspended, and dissolved solids; and temporary storage
of distillates. The evaporator is a vapor compression unit that reduces the total liquid volume by a
factor of »100. Distillates were formerly allowed to trickle into the sanitary sewer system after
monitoring for radioactivity, but this practice was discontinued in December 1984. Since then,
distillates have been allowed to accumulate in underground holding tanks, which are now full. As a
result, the WCF has not been able to process any additional wastes for over a year, while a decision is
made regarding an acceptable disposal method for the distillates. Refer to Finding4.1.2.2.1 for

further information on this disposal problem.
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The slurry remaining after distillation contains a concentrated form of the radioactive metals

originally present in the solutions. Thisslurry is mixed with concrete, solidified in drums, and stored

at the HWMA awaiting shipment to ultimate disposal off-site. Concern exists about the possibility of

some of the solidified slurries being considered mixed wastes because of the presence of hazardous

metals and radioactivity, Refer to Finding4.1.1.2.2 for a more complete discussion on this mixed

waste issue.

ot
LA

In addmon to the sources of contaminated wastewater described above, several other smatler

sources exist on-site at BNL. Those which regularly generate liquid effluents are summar‘i‘zed below‘\

‘o
.

nov AT ’
SO

The Hot Laundry - Building 650. In addition to the prewously addressed Decantammanon
Facility, Buiiding 650 also houses BNL's laundry facnlmes As SOIIed Iaundry i delivered to
the building, any potentially radioactive Iagndry as segregated from routine laundry.
Dedicated equipment for contaminated Paundry only, |s equg,pped with its own isolated
drains and a sump for holdmg waashwate’or untll |t can*be monitored for radioactivity.
Depending on results of analysns these wastewaters are then routed to the WCF or to the
sanitary sewer system The nonradloactwe laundry is cleaned in other washers, from

which all wastewaters routmely are released to the sewage treatment plant without

o
[l
e

-~

.‘Photography and Gmphlc Arts - BmldmgHS 197, and 493. Film processing, printing, and

devéloplhg Flnsewaters and spent solutions are handled in accordance with the latest

manizfacturer’s recommendations. Solutions requiring pretreatment are treated via ion-
exchange cartridges prior to release 1o the sani‘tary sewer system. Waste minimization
through reuse/recycle is practiced. For example, continuous electrolytic removal of silver
allows fixer solutions to be used for several process cycles instead of once. Even trace
amounts of silver are removed galvanically, using a process which releases a totally
biodegradable wastewater to the STP.

Component Cleaning, Degreasing, and Parts Washing Lines - Buildings 197, 208, 423, 452,
905, 924, and possibly other buildings. Metal parts are degreased in solvents and
chemically cleaned in a series of solution and rinse tanks. Typical solutions include
t,1,1-trichloroethane as the degreasing solvent and hydrofluoric/nitric acids, sodium
hydroxide, sulfuric acid, acetone, and clean rinse water. Metal parts subjected to cleaning
are made of stainless steel and aluminum for the most part, but a lesser amount of copper,

brass, and titanium is also cleaned. At Building 197, the system operates currently with a
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new solvent recovery arrangement, generating 208 liters (55 gallons) of reclaimed solvent
every two or three weeks. Formerly, spent solvent wés released to é nearby cesspool,
which also received rinsewaters from the other sections of the cleaning line. The cleaning
room at Bui!diqg 208 consists of seven tanks with automatic level sensors and makeup’
water addition. This system was built in 1984, operated for about 18 months, then shut
down to répair leaks in the system. Spent solutions drain to a sump at one end of the line,
from where they are pumped to tank trucks and handled as hazardous wastes. The other
buildin‘gs contain solvent tanks ranging in size from 110to 760liters (30 to 200 gallqﬁs).
Buildings 423 and 452 have three and two tanks, respectively. S

Central Steam Plant - Building 610. The BNL steam generatmg -system cor'msﬁs of four”"‘
boilers whose total capacity is 340,000 pounds of steam/hour ThlS capaclty ts moré "than
two times recent peak demands of 160,000 pounds/hour Plans extst to further upgrade
the system so that it would be capable of producmg 250 OOO pounds/hour even if the two
largest boilers were off-line. The plant operates contmuously, burnmg a blend of fuels
ranging from pure No. 6 vnrgm fue1 0L| to aBO/SO mtxtu.pe biend of light feedstocks and‘
No.6 fuel oil. Steam is dlstnbuted througheut BNL at 125psig via a 10-mile-fong
underground dlstrlbutJon system. Condensate is collected and routed back to the boilers
following deaeratlon Appromma‘teiy 85 percent of all condensates are recovered.

Softened water |s used as makeup to the boilers, and all blowdown flows are directed to
the gamtary sewer system

|~ ‘e
Y o o
‘1 ." _(’ T

2

CeSspools -aprd Septlc Tanks at numerous buildings. Although BNL has expanded its

samtary sewer system to allow for tie-in of most of the laboratory operations, at least
24 active cesspools and septic tanks remain in use, without including those in the housing
areas. The latter would handle domestic wastewaters only. However, many of the other
24 facilities have a potential for receiving contaminated wastewaters from machine shops,
cleaning operations, assembly areas, craft shops, and other laboratory-related processes.
About 75 percent of the cesspools are included in a planned phase-out program, including
five buildings scheduled for tie-in in FY 1987. The remaining sites have not yet been
induded in any tie-in plans. Refer to Section4.5.1.3 and Finding 4.5.2.3.2 for additional

information on cesspools.

Sanitary Sewage Treatment Plant (STP). The major control for liquid effluents is the
primary and secondary treatment given to all sanitary wastewater delivered to the STP. A
950,000 liter (250,000 gallon) clarifier removes suspended solids from the inlet stream,

while a series of sand filter beds provides secondary treatment. The filtrate is recovered
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through an underground tile field and rel=ased to the Peconic River's headwaters, often
making up the major portion of the flow downstream of the effluent release point. The
effluent discharge is regulated by New York State's SPDES ‘Permit No. 0005835
(NYSDEC, 1983). Refer to Section 3.3.3 for more details. The siudge and skimmings from
the clarifier are routed to an anaerobic digester for reduction of volume. The sludge from
the digester is dried on sludge drying beds prior to testing and disposal at on-site landfills.
In addition, the sand used in the series of filter beds to provide secondary treatment of
effluants has been dredged out of the beds and‘ replaced on at least two occasions. St‘)'Fne
of this sand was placed alongside the filter beds on the north and south sndes WhllG the
remainder was used as fill or transferred to the former landfili. These sdhd mater‘ta%s
contained radioactive metals and other pollutants, which may still be .con«tammatmg

groundwater. Refer to Finding3.44.3.1.c for addmonal mformaﬁcm on™ Khown
ground vater contamination from this source. i .

. 5 . . .
. .. .
‘e ot

Samtary Sewer Mains and Pipelines. As ouﬁmed in Sectaon 3: 341', 2.88 million liters per day
(761,000 gpd) of BNL's water are rechargedto groundwater via cesspools, line losses from
the collection system, and perco{atlon dOWrrward 'from the sand filter beds at the STP.
About 1.2 million hters per day (317 DOO gpd) of this total are lost inadvertently through
leaks in sewer p:pes and_|0|nts enroute to the STP (ERDA, 1977). Cesspools were discussed
above. The water recharged from the sand filter bottoms is of the same quality as surface

wate: released to the~Pecbmc River, both having received the same treatment. But the

.Water fost througb 1eak|ng pipes and joints has not yet been treated, and contains raw

o sewage ‘blis-any laboratory-generated contaminants. The sewer system dates back as far

as 19.17, with major repairs in 1920 when the original STP was erected. Since then, the
collection system has been extended and modified to its present 50 km (31-mile) length.

Because of its size, age and complexity, the sanitary sewer system is probably one of the

major nondeliberate sources of recharge to the groundwater below BNL. Refer to

Finding 3.3.5.3.2 for additional information on this subject.

In addition to the above sources of contaminated wastewater that generate liquid
effluents on a regular basis, BNL also has a few other actual or potential sources that can
produce contaminated wastewaters only if certain conditions exist. For example, storm
events produce excess water, which can run off into areas where soil contamination may
exist, and thus transfer soluble, radioactive pollutants to the water. BNL has provided a
system of catch basins, culverts, and storm sewers to collect stormwater in the developed
portions of the site. This collection system discharges at headwalls into swales and

recharge lagoons outside the developed areas. This method of controlling stormwater
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maximizes the percolation of water into the ground and is the standard method of
stormwater disposal throughout Long Island. Because of the high flow and large volume
of such water during storm even‘ts, concentrations of pollutants are diluted to low levels,
typically below limits of detection. |

However, in the Hazardous Waste Management Area (HWMA), runoff is much more likely
to cortain elevated levels of contamination. Runoff from the materials handling and
segregation areas is diverted to an unlined pond just northwest of HWMA operations 'éhd
partially outside the fenced-in, secure area. Neither the runoff nor the receng pohd
have been characterlzed for hazardous or radioactive pollutants 'Refer e
Finding 3.3.5.2.1 in th|s section and to related Fmdmgs 3 2 4 3. T(a)., 3~4 43 1(a)
and 4.1.2.3.1 in other sections of this report. o o

.. o~

There have been efforts made to control runoff m certam other areas where potential
contamination exists. For example, the Cehtra1 Steam Faculrty, (CSF) has enclosed its fuel
storage tanks within contamment dtkes some of whlch are impervious. Runoff collected
within CSF's mini-tank farm contammeht area xs chécked for visible oil sheen. If sheenis
absent, runoff is pumped to the samtary sewer collectlon system for treatment at the STP.
If sheen is vmbte.o samples are collec.ted and analyzed to determine whether the runoff
must be tr’ea'ted as: a hazardpds Waste or can be released to the STP.

TN . .—' s

: s " _" -~
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'BNL deg.tnbes ofher methods for eliminating the discharge or release of oil in its Spill

Prévenhdn,, Control and Countermeasures Plan (Mahlmann, 1985). Preplanned
w proced'ures are given in the plan to minimize any impact from casualties to any storage
tank or associated pipelines on the sole-source aquifer below BNL or on any surface water
receptors. The SPCC Plan has undergone three revisions since it was first prepared and is

reviewed regularly to make certain that necessary changes are made as quickly as possible.

Environmental Monitoring Program

BNL publishes an annual Environmental Monitoring Report (EMR) for distribution internally and
externally. Topics covered include airborne and liquid effluents, radioactivity, potable water,

groundwater, off-site dose assessments, and impacts on the Peconic River,

One of the critical measurements in the EMR is the degree of compliance with BNL's SPDES permit
covering releases to the Peconic River from the Sanitary Sewaye Treatment Plant (STP) and to the

groundwater from each of five permitted recharge basins. SPDES Permit No. NY-0005385 became
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effective on May 1, 1983 and has an expiration date of May 1, 1988. The original permit listed six
recharge basins, including one at the water treatment plant (Building624) for handling filter
backwash wastewaters. On December 21, 1983, this release point was deleted from permit
requirements, and iron limits at outfall 001 (the STP effluent) were modified. The current SPDES

requirements are given in Table 3-11.

Note that outfall 001, the STP effluent, has specific numerical limitations on 18 parameters, plus a
requirement that the receiving stream’s dissolved oxygen content must not be depressed to less than
3mg/l downstream of the effluent release point. Sampling frequencies vary from contmuously for
flow rates, to daily for 6 parameters, to monthly for the remaining 11 parameters, - Desplte the Iarge
list of requirements, BNL monitoring indicates a very high level of comphance with SPDES hmetatson?
consistently meeting specified numerical limits 399 percent of the time. The only parametefs that
occasionally exceed compliance are total iron, pH, and radlum 226 Total rron problems originate
with the well water used on-site. Wells4,6, and 7 are hqgh in Jron content tput re treated to less
thar .2 mg/l prior to use. However, even minor adﬂmor‘\s of 0: Smg/l of tron will cause exceedance
of the 0.6 mg/l daily maximum Inmnatnon But even when exCeedances occur, they tend to be
minimal. For example, the only 1986 |ron exceedance o:curréd on the 24-hour composite collected
in October, when the measured Iotal iron concentraﬂon was 0.64 mg/l versus the SPDES limitation of
0.6 mg/l. -

[P
. .-.

e
-
AR

Similarly, fgr pH the hmu.tanon epeci‘ﬂes a range of 5.8t0 9.0 pH units for the BNL effluent from ine
STP. The range was mtsse.d' by a narrow margin - pH 5.7 for one day in September 1986. All other pH
,‘readmgs rawg.ed fl"bfﬂ -5.8t0 6.8. Considering that pH readings are made daily, compliance was
obtanned 99. Spe'rcent of the time. The lower pH values are consistent with typical Long Island
grou.ndwater.

BNL monitors gross alpha activity readings daily at outfall 001 to assess compliance with the SPDES
limitation on Radium-226. Throuyh an understanding with the State of New York, specific analysis
for Ra-226 is not required unless gross alpha concentration levels exceed 5 pCi/l as a daily maximum.
BNL monitoring data show very few occasions when this limit is exceeded in the STP effluent, none
within the last 2years. M:. mum daily gross alpha concentrations for 1986 and 1987 were reported
as 4.52 and 3.40 pCi/l respectively. These maximum readings occurred in January of each year. The
long-term average of all monthly maximum gross alpha readings is 2.3 pCi/l, and tihe 95 percent
confidence range for maximum concentrations is 0.8 to 3.8 pCi/l. The overall average for all daily
gross alpha concentrations (not just the monthly maximum) is 0.6 pCi/l, or 1Zpercent of the

concentration used to require specific isotope analyses for Ra-226. For this reason, exceedance of the
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TABLE 3-11

SPDES EFFLUENT MONITORING REQUIREMENTS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

OUTFALL 001 (SANITARY SEWAGE TREATMENT PLANT EFFLUENT)

Limitations
Parameter Sample Type Frequency —
Daily Average Daily Maxrmur;n
Flow Automatic Record Continuous | 1.86x106GPD | . '_"""5'5 N
Temperature Grab Daily - Lt *_90"&:
pH Grab Daily R ' , 5.,:8,1‘0 9.0
Chlorine Grab Daily 4 :,_ e ", .0.05 mg/!
Settleable Solids Grab Daily J' -— 0.1mi/
BODs 24-hour Composite . Mo;ﬁ{y ﬁﬂo mg/l 20 mg/l
Suspended Solids 24-hour Composite Monthﬁl— 1»  smgl 10 mg/l
Copper 24-hou,f Composifé Mdnthg 3.0 Ibs./day 0.4 mg/tth
Lead ,zg;hc;br;'@mposne *Jmonthly 0.75 Ibs./day 0.067 mg/l(1)
Zinc . jz—gtlour Composute Monthly 4.5 Ibs./day 0.300 mg/Ith
lron (Disso:l,x:/'e’é{)-,' j‘ '..gz‘i:hqur;‘Cof'ﬁ‘posite Monthly 9 Ibs./day 0.6 mg/l x
R . ”_. 9 Ibs./day
Sitver j*' 24-hour Cornposite Monthly 0.75 Ibs./day 0.05 mg/I(M)
Amrmonia-Nitrogen |Grab Monthly - 2.0 mg/l
Total Coliform Grab Monthly - 10,000/100 m2)
Fecal Coliform Grab Monthly - 2,000/100 mi(2)
Gross Beta Grab Daily - 1,000 pCi/I(3)
Radium 226 Grab Daily - 3 pCi/l
Strontium 90 Grab Monthly - 10 pCi/l
9UTFALL 002 (DISCHARGE TO HN RECHARGE BASIN)*
Flow instantaneous Monthly 1.86 x 106 GPD -
pH Grab Monthly - 6.5t08.5
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TABLE 3-11

SPDES EFFLUENT MONITORING REQUIREMENTS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE TWO :

OUTFALL 003 (DiSCHARGE TO HO RECHARGE BASIN)*

Limitations

Parameter Sample Type

Frequency

¢«

Daily Average | Daily Maximurn:

Flow

Instantaneous

Monthly

1.5 x 106 GPD

pH

Grab

Monthly

—

651085

I B o .
LN . L

OUTFALL 004 (DISCHARGE TO HP RECHARGE BASIN)* -,

2

Fiow Instantaneous Monthly" | <1.7 ;I-,OBG PQ -
pH Grab Mdnthly | = 6.5108.5
N FERTEEA

OUTFALL 005 (DISCHARGE TO HS RECHARGE BASINJ* .~
Flow Ingtarﬂféneous ' 5.0x 103GPD -
pH o J6fab - 651085

OUTFALL 006 (DISCHARGE TO HT RECHARGE BASIN)*

| Flow. ,T? .. | ifistantaneous Monthly 5.0x 103 GPD
‘ ‘pH‘.',. : , Grab Monthly - 6.5t08.5

Saurce: NYSDEC, 1983

GPD - GallonsPer Day.

(1) Instantaneous Maximum.

(2) Monthly Mean Geometric.

(3) In the absence of 5r%0 and alp':a emitters.

* Records maintained at each discharging facility.

Additional Requirements:

® The 001 discharge shall not lower the dissolved oxygen of the receiving waters to less
than 3 mg/| at any time.

e \Water treatment chemicals listed in the permit application are under review for water
quality effects. Application must be made to NYSDEC if other chemicals are
contemplated.

* The effluent shall meet the requirements of the Nuclear Regulatory Commission.
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3pCi/l limit on Ra-226 concentrations in STP effluents is very unlikely, as“is the need to analyze
specifically for Ra-226.

All other pollutants are consistently below the limits cited in the permit requirements, most by a
comfortable margin, with long-term average values at 10 to 30 percent of the SPDES limitations.
Only temperature and total suspended solids yielded long-term averages and standard deviations
Iarge enough that the high end of their 95 percent confidence range would begin to approach
permit limits. The range for temperature is 50 to 85°F, with a permitted maximum of 90°F. For total
suspended solids the expected range is 0 to 4.4mg/|, while the daily average limitation is 5 .0 mg/l
Data for lead are difficult to assess, since analytical results sometimes include concen‘traﬂc{ns
- expressed as <0.1 mg/liter. The permitted daily maximum concentration is only G, 057 mg/hter 50, lt
is not possible to state with certainty that a <0.1 mg/liter measurement os |n or ou“n cfcompluar e
BNL has made improvements in its analytical capabilities for metals to ehmmate thrs uncertamty
The most recent analyses show a daily maximum lead conceqtca.tlon_‘of only 9.013 mg/l, well within

lead's limits. ’

With respect to monitoring stations 002 th:ough 006 rwmerlcal hrmtatlons are provided only for pH
and flow rate. Radioactivity is routunely momtor‘ed for. comparnson with applicable Radiation
Concentration Guides (RCG) in effect in 1985." Heavy metals chlorides, sulfates, specific conductance,
and temperature are aJsd .rdutmely momtored at least on a quarterly basis. Filtrate analyses are
conducted annually ?he maQst dlfflCUlt complnance problem is the low pH typically discharged to
these basuns m1986 1‘5 of 2SpH measurements were below the pH 6.5 level specmed in the
hmltauons autfa{l 002 pH readmgs varied widely from pH 5.0 to 10.1 (the only pH outside the high
'-end of the range) ‘T'hls recharge basin receives flows from the AGS and the main ring heat
exghanger and |§ subject to wider variations in flow rate and chemical composition. All four samples
forb,:{.rt_fau 004 were out of range, varying from a low of 5.0 to a high of 6.0. No 1986 pH or flow data
were.given for outfall 005, but 1985 monitoring data irdicated pH levels as low as 5.9. Average and
maximum values for water quality during 1986 are given in Table3-12. There is some question
whether the typically low pH values constitute an environmental problem for other users. SPDES
limitations specify a pH range of 6.5 to 8.5 for water discharged to outfalls 002 through 006, but the
State of New York has not cited BNL for its repeated nonconformances. No chemical changes occur
to these waters through their use by BNL prior to recharge. The low pH is the "as received”
condition for most of Long Island’s groundwater sources. Addition of chemicals (lime, caustic soda,
or soda ash) prior to recharge may be more detrimental to further use of the groundwater than
returning it to the recharge basins at the low pH. SPDES permits for outfall 001, the STP effluent,
provide for a pH range of 5.8to 9.0 units to be considered in compliance, even though much of the
total volume will percolate to the groundwater aquifer. Thiswider range seems more representative

of acceptable conditions for recharge hasins also.
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TABLE 3-12

WATER QUALITY IN RECHARGE BASINS IN 1986
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

SPDES Outfall Number

002 003 004 005 006

pH, units ‘NoData | 53:7.6
Conductivity, umhos/cm 126 170 177 NoData | '7.;%."67"1‘!33'
Temperature, C°, average 16 14 16 No Da'tai.; 7 ;
Temperature, C°, maximum 24 22 18 'Q.N&Qata . '-'r'i’;'n,.
Chloride, mg/t, average 18.8 21.9 23?»'6"\_ "-,Np-‘D'ajca_. .+ 15.4
Chloride, mg/l, maximum 19.2 26.8 o ’276 ﬁ&-.‘Data" 17.8
Sulfate, mg/l, average 129 208 ‘ } {45 “"F+ No Data 14.3
Sulfate, mg/l, maximum 130, ° 22‘{ 15,8 - No Data 15.8
Nitrate, mg/l <75 nZst] T <2s No Data <25
Gross o, pCifl, average  «“|  0.183 0;250 0.198 0.604 0.089
Gross o, pCifl, maximum™  } 0.452+ | 0.565 0.508 6.50 0.226
Gross 8, pCill,average - = | 138 2.48 1.52 3.56 2.61
Gross 8, 'gy;("_'i/l,:r}n'_'éaxim‘ﬁj-rvh‘.,.‘-"’j;'.-" 90.1 3.81 2.30 18.8 339

[reitiom, pCHiaverage * 331 221 147 385 309

. Trifium, pCikmaximum 1,950 452 290 3,550 467
Sitver, mg/l, maximum <0.02 <0.02 <0.02 No Data <0.02
Cadmium, mg/l, maximum <0005 | <0005 | <0005 | NoData | <0.005
Chromium, mg/l, maximum <0.025 <0.025 <0.025 No Data <0.025
Copper, mg/l, maximum 0.16 <0.05 <0.05 No Data <0.05
Iron, mg/l, maximum 1.93 2.90 2.24 No Data 0.08
Manganese, mg/l, maximum 0.27 0.24 0.17 No Data 0.05
Sodium, mg/l, maximum 18.7 24,5 291 No Data 25.6
Lead, mg/l, maximum <0.025 <0.025 <0.025 No Data <0.025
Zinc, mg/l, maximum 0.07 0.04 <0.01 No Data 0.01

Source: BNL,1986a.
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Even the pollutants, for which no numerical limits are stated, appear to be present at acceptable
levels when compared with RCG values or SPDES Permit values given for outfall 001. As discussed
above, pH readings were out of the proper range for all basins, but were representative of other
Long Island groundwaters. Gross alpha values were a small fraction of the New York State (NYS)
drinking water standard of 15.0 pCi/l. Likewise, all average gross beta values and four out of five
maximum gross beta values were well below the 50.0 pCi/l compliance level proposed for drinking
water. Only outfall 002 reported a gross beta level of 90.1 pCi/l on June 24, 1986. Samples collected
in May and July at the same outfall reported gross beta readings of 2.79 and 3.91 an/I res‘pectwely
This 3.91 pCi/l level was the second highest reading all year; hence the 90.1 pCl/l fevét may be ah
anomalous reading. All tritium measurements observed for the five reqharge basms were mere';
fractions of the NYS drinking water standard of 20,000 pCi/l. The highest maxumum Ievel observed
3,550 pCi/l at outfall 005, is still less than 20 percent of the standard "

v

With the exception of iron, all metals analyses yier&ed ‘.e&nceht?'iafilc':ihﬁs”Q’vell' below drinking water
standards. Likewise, chlorides, sulfates, and mtrates aIso were minoer fractions of the NYS drinking-
water standard < vels of 250, 250, and 10 mgi! respectwe{y ;

Besides the required anaJyses to measure c0mpj4ence with regulations, BNL also tracks radioactivity
up and downstream m'the Pecomc Rwer Four background samples are collected upstream and from
the north brahc-h of the Pecomc-and from rivers outside the Peconic drainage area for comparison
W|th samples dowmtream m‘ the sewage treatment plant effluent discharge point. Refer to

.‘Table 3- 13 for the inoit recent results of analysis. Sources along the Peconic River are identified as

follows ';"-*‘
"PointHM - 0.3km (0.2 miles) below outfall 001
Point HQ - 2.0km (1.2 miles) below outfall 001 at BNL Boundary
Point HR - 19.5km (12 miles) below outfall 001 at Riverhead

All three measured parameters were highest in STP effluents, then gradually abated until the
farthest downstream readings represented only slight increases over background. Comparison with
NYS drinking water standards (DWS) for gross alpha and beta indicated that all samples (including
the STP effluent) could meet the applicable standards and RCGs. For tritium, effluents contained
3,000 pCi/l on the average (equivalent to the RCG), with peak measurements at 3 times that value.

The NYS DWS of 20,000 pCi/l is achieved for all samples by a comfortable margin.
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RADIOACTIVITY MONITORING OF SURFACE STREAMS

TABLE 3-13

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Location

pCi/l

Gross Alpha

Gross Beta

- Tritium

NYS Drinking "

Average | Maximum | Average | Maximum } Average Maxirrt’w-;}‘m
Backgrounds: JERSRE
Point HA 0.056 - 0.943 - 2% . -
Point HB 0.056 | - 0.873 - e 18] -
Point HC 0.113 - 0943 | =~ 215 —
Point HD 0.056 - 3‘,5‘06‘?? = . 808 -
Avg. Background 0.070 - coees 195 -
STP Outfall: ‘ *( - ‘u R R
Point EA 1.460 a5yl i17 V] 373 3,000 9,079
Peconic River . s ,
Point HM . 0,859 393. | s.84 5.2 974 3,020
Point HQ coal oter | bos2 7.02 9.95 2,032 3,200
Point HR w1+, =~ |- 0,189+  0.565 1.74 3.14 144 509

A 20,
Water Stangard:" .. 15 50 200
IDerived Congi;uration
aian e 2,000,000
Guide (DCG) (a) (a) 000,00
Source:  BNL, 1986a,
(a) DOE no longer publishes a DCG for gross alpha and gross beta. Individual radionuclide

analyses are preferred, although gross alpha and gross beta determinations are still
performed by most facilities as an indicator.
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BNL SEP Division staff collect samples of fish from a downstream pond on the Peconic River and from
several freshwater background ponds unrelated to BNL operations. The downstream pond,
identified as Donahue's Pond, is actively fished by the general public. Specimens taken there
represented five different species and two age groups, whereas specimens from background ponds
were limited to a single species. Cesium-137 was measured on all fish, and Strontium-90 and tritium

were run on those taken from Donahue’s Pond. Results are given in Table 3-14.

BNL recognizes that the comparison would be more meaningful if control sampies were analyzed for
Sr-90 and tritium as well as Cs-137, so future tests will include those analyses. For Cs-137 f{he
downstream samples averaged less than 10 percent higher than control samples whéh aH specnes
were compared, and about 12 percent higher when only chain puckerel were COmpared These
differences are relatively minor, and could reflect analytical varlatnons alone The Iarge vanatlons in
Sr-90 concentration for all species in Donahue's Pond could be a result of dlfferent ages {compare
the two brown bullheads), of feeding habits (bottom feeders H.ke the bullheads predators like the
pickerels; and omnivores like the shiner, perch, and sunflah’) or: of varylog skeleton sizes, since Sr-90

tends to concentrate in bone. o

Drinking Water Controls

Because of high iron; content for Water pumped from Wells 4, 6, and 7, the Water Treatment Plant
(Building 624} pr.owdes fceatmem lncludmg chlorination and filtration. Iron is precipitated out of
solut|on usmg 'f|me ffoccuiated using an organic polymer, and removed in two stages:
. sedlmentatldn m EX 45~mmute retention tank, and filtration using dual-media (anthracite coal and
sand) f\lters The iron sludges from the retention tank and filter backwashes are transferred to the
water. treatment plant recharge basins for settling and percolating. These basins are dredged every
3 or‘4 ;lears and the sludge disposed of by spreading on on-site fire breaks. Wells 10, 11, and 12 are .
chlorinated to provide potable water for the system without additional treatment. Wells 1, 2, and 3
are currently out of service because of problems with volatile organics. Wells 1 and 2 have elevated
levels of 1,1,1-trichloroethane at maximum concentrations of 0.674and 0.212 parts per million.
Well 3 has not yet shown such contamination, but is not being pumped to minimize the possibility of
drawing volatile organic plumes into that area. Refer to Section 3.4 for a discussion of organics in

groundwater.

Extensive chemical and bacteriological testing is done by NYS-certified operators at the plant. The
treatment system has a high degree of flexibility, with automatic alarms to notify operators of
malfunctions. An aggressive backflow prevention program is in place, with more than 60 devices

already installed. All systems are tested annually and rebuilt every 5years. All work isdone in

3-53

'_" ” A . u‘\'”“‘\';‘wmmu o L T s



TABLE 3-14

RADIONUCLIDE CONCENTRATIONS IN FISH
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

pCi/kg wet weight

\pe

Location Species |
Cs-137 Sr-90 Tritium

Artist Lake Chain Pickerel(a) 285 NA NA ‘_‘;. ¥

Swan Pond Chain Pickerel(a) 305 NA ] ' NA

Carmen's River Chain Pickerel(a) 290 NA :TNA
Average 293 . B
Downstream: e . B

Donahue’s Pond | Chain Pickerel(a) JA34 e 165_;_., 709

Donahue's Pond | Golden Shiner(c) 1944 ﬁ—‘ 2,597 841

Donahue’'s Pond | Yellow Perch_(,C).' '-». : ‘ ::.58‘1“ “, 1,025 926

Donahue's Pond | Bluegill Sunfis'h,(d._ : 195 633 843

Donahue's Pond | Brown Bullhead(®! . 253 113 1,742

Donahue's Pong-*'| Brown Bullheadi® 370 3,328 1,470
Average, ;- ol 321 1,310 1,089

)

.Seuycé!-,,Ada;bt'éd from Day, et al., 1986.

" NA ' Not'Analyzed
M Juverile Fish
() Adult Fish

(a) Predator

(b) Bottom feeder

(c) Omnivore
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compliance with NYS Department of Health's Public Water Supply Guide on Cross-Connectien
Control. BNL has also been very successful in identifying service line and appliance problems as they
occur. User taste complaints are followed up by sampling and analysis, and components failing these

tests are red-tagged to prevent use until repaired or replaced.

Results of BNL's potable water sampling program, routinely analyzed on a monthly basis, indicate no
significant problems with the active wells. Radionuclide analyses revealed concentrations of tritium,
cobalt-60, cesium-137, chromium-51, sodium-22, and strontium-90 at measurable but fow levels, Wéll
within NYS Drinking Water Standards, or RCGs. Metals problems were limited to |ron whlch ,BNL
wells have in common with much of eastern Long Island. The highest concentratlons o’F iron are
removed in treatment, and the water distributed throughout the system typmally contams
< 0.2 parts per million. | . - ’ t;'.'_';.

Yo M

With respect to organics, except for Wells 1, 2, and 3 c:te;i-above,the remammg wells generally show
less than detectable or very low levels of organics. Chloroform and ¥4, “trichloroethane appear in
most wellwaters, but at concentrations typncat(y less th@n 0. G( mg/! “All concentrations observed are
well within the NY$ Drinking Water Standards or adwsory\tmn t.

Bacteriological samnies ara‘colleéted and anaJyzed monthly, w:th all results reported to Suffolk
County Division of Heaﬂh Serwces Iq general no bacteria are detected a fact which indicates that
BNL's potable ;upply mEets all requlr‘ements of the EPA, National Primary Drinking Water Standards,
and New York Stat.e Samtary code.

335 AFindiH:g';' and Observations
3351 Category|

None.

3.3.5.2  Categoryll

1. Unanalyzed Runoff from the HWMA. Potentially contaminated surface-water runoff from the

HWMA. is diverted to an unlined pond west of and partially outside of the fenced perimeter of
the area (Figure3-7). The unanalyzed runoff, which may contain hazardous and/or
radioactive constituents, could be contaminating surface water, soil {refer to
Finding 3.2.4.3.1(a)), and groundwater (refer to Finding3.4.4.3.1(a)). The HWMA is the

repository and staging area for both hazardous and radioactive wastes and materials. There s
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evidence of past spills and releases in the HWMA (refer to Finding 4.1.2.3.1); hence, it is likely

that runoff from the area would contain hazardous and/or radioactive constituents. Although

“neither runoff nor the receiving pond water have been analyzed, nearby monitoring wells

(WR, WS, W9, and2C) contain above-background levels of several volatile organics
(Figure 3-8).

All four groundwater monitoring wells reported the presence of 1,1-dichloroethane; two
wells (WR and W9) reported chloroethane; WR also showed benzene and toluene and
2C contained ethylbenzene. Concentrations of toxic metals were uniformly Iow except ior
zinc, which appeared in wells WS and W9 at 5.4-7.5 mg/l a level which sltght]y exceeded the
NYS drinking water standard. {ron and manganese were at eievateel concemratmns many
times higher than drinking water standards (up to 300 trmes hrgher fcr |ron and 20'times
higher for manganese). These metals are present at concentratrons 5 to 20t|mes greater than
those found in other typical Longlsland groundwater fr.om off-snte locanons Conductivity
measurements for well water from these foui momtormg wells were typically 10to 18 times
higher than background, a fact v.hrah mdicated the presence of dissolved contaminants. The
groundwater contamination in thls area w}uch s dlscuséed in detail in Section 3.4, may be the
result of percolation of contammated surface Water into the ground. Survey-related sampling

‘!

of surface water and Sedrment is planned

. .

’Dlsposal_,of Wastes into_Drains of Unsewered Buildings. Hazardous and/or radioactive

i .constntuents may be or may have been discharged to active cesspools serving certain process
. ".operations. Because of the sensitive nature of Long Island’s sole-source aquifer, it is

" unreasonable to expect that the use of cesspools for disposal of contaminated wastewaters

can continue indefinitely. BNL recognizes this problem and has planned to phase-out most of
the offending cesspools. A discussion of the consequences of improper cesspool phase-out

procedures is presented as par* of Finding 4.5.2.3.2.

The Survey team identified process operations which may, owing to the nature of the
operation or the materials involved, generate wastewaters contaminated with hazardous
and/or radioactive constituents. Wastewaters from these operations are discharged to active
cesspools and subsequently percolate into the groundwater. Table 3-15 lists these operations

and the potential contaminants,
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TABLE 3-15

SOURCE OF POTENTIALLY CONTAMINATED WASTEWATERS
DISCHARGED TO ACTIVE CESSPOOLS OR SEPTIC TANKS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Location Process Function Potential Contaminants
Building 51 Atmospheric Sciences Light Laboratory | Not known

"

Testing

Building 197 | Components Cleaning Line Light Laboratory | Acids, metals, solvents -
Building 244 | Carpenter & Paint Shop Maintenance Paints, thinners, sofv.é'ntg;.;:';
Building 348 | Calibrations Light Laboratory | Not known (Rag?) ™. \-i
Building 405 | Lumber Shed Storage Not known", ™, .7 ¥
Building 422 | Carpenter & Paint Shop Maintenance PaiAts, thinners, sol vents
Building 445 | Hazardous Waste Management g::;cl::srir\gsfté .' sf::;?::mty metals,
Eudding 449 | Telephone Switch Room gqmﬁ‘unicéff6n5< 'i\l*cit krown

Building 479 | Machine Shop B . 'He;a.vy M;éghir‘ﬁﬁq | Oils, metals. coolants
Building 624 | Water Treatment Plant. ™. N ‘Ut@fiiips B ~ [Laboratory reagents
Building 904 | Cryogenic Testing PR 'Hé‘avy'z‘aboratory Not known (Rad?)

Building 905 | ADD Coil & Magnet Assemb"lyffp' Assembly Acids, cleaners

Building 913A A.(;,j';}'-ibh‘se,- NE R&D, Demoand |y i1 hown (Rad?)

Bilding94 3D |

4. C. HoyseSW

R&D, Demo and
Testing

Not known (Rad?)

.
o

AN . "_.'o‘;#‘
+|8uilding 914;°

AG$Beam Components

R&D, Demo and
Testing

Not known (Rad?)

Bullding 919A T

Mobile Laboratory

Cryogenic Target Assembly R&D Radioactivity, cleaners
Building 9198 | ADD Works Area R&D Radioactivity, cleaners
Building 926 AGS/ADD Receiving and Warehouse Not known (Rad?)
Storage
Building 930A | Negative lon Source Trailer Light Laboratory | Radioactivity, oils, solvents
. ADD Magnet Trim Coil
Building 935 Winding Wareho: .e Not known
Building 940 On-line Data Facility Computing Not known
Building 945 ADD Magnet Production Hold | Assembly Cleaners, degreasers
Building 963 R&D Facility Assembly Cleaners, degreasers
Building 975 Bubble Area, SPS Storage and Light Laboratory | Phetochemicals, organics

Sources: Carlson & Sweatt, P.C., 1985; BNL, 1986b; BNL Plant Engineering Discussions
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The historical analytical data on (hese wastewaters are too limited to accurately assess impacts
from these sources. Even where data exist, they are often contradictory and inconclusive. For
examplé, when BNL and Suffolk County Department of Health Services (SCDHS) sampled
cesspools at Buildings 197 and 244, results for organic analyses differed by as many as three
orders of magnitude, with SCDHS data showing the higher concentrations. Such discrepancies

have not been resolved. Results are as follows:

Concentrations in ug/|

Location and Organic

BNL SCOHS ™

Building 197 (Components Cleaning Line) . 3 .k
1,1,1-Trichloroethane ‘ 364 . 143,000

Tetrachloroethene - s w98
Building 244 (Carpenter & Paint Shop) R PR T g o
Toluene R O 130
Methylene Chioride K <10 8,000
Trichloroethene 5 <10 3,800

«

Source: AnalygquL Da'té-.Re'po‘rt Forﬁx,s;'j{ro;:ﬁ SCDHS files

BNL has an ongomg plan fo: phasmg out the use of cesspools as a disposal method for
Iabc\ratory wastewaters, but the environmental risks associated with cesspools will become

' ;’-CERCLAOSSUGS unless proper closure methods are practiced. Refer to Section 4.5 for discussion

Qf related'tmdmgs for inactive or soon to be deactivated cesspools, dry wells, and septic tanks.

" Survey-related sampling and analysis of cesspool wastewaters and sediments is planned and
- will include active cesspools that are scheduled for closure and other active cesspools not yet

listed as candidates for closure.

Integrity of the Sanitary Sewer System. As indicated in Section 3.3.2 on page 3-44, about

12 percent of BNL's total pumped water is recharged to groundwater via the cesspools, line
losses in the sanitary sewer systern, and percolation through the bottom of the filter beds at
the STP. If BNL staff can minimize the release of toxic, hazardous, and radioactive materials to
the sanitary sewer system, then any losses will principally be domestic sewage and will pose no
more of a threat to the groundwater than do most of Long Island’s communities However, if
some accidental release of radioactive or hazardous materials occurs and the wastes are

diverted to the lined holding pond at the STF, some part of the load will still be lost to
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groundwater through the leaks enroute to the holding pond. Depending on the material

inadvertently released, the impact on groundwater could be serious.

3.3.5.4 Category IV

1. Unanalyzed Discharge from Building 938. There is a potential for the release of contaminated

once-through cooling water from B-938 to the storm or sanitary sewer. (BNL was uncertain
where the drain discharged.) The coolantis from the magnets on the Radnatlon Effects Facdity
Beam. BNL has not characterized this wastewater source but has concluded from calculatmns
that maximum potential releases would be limited to 25 uCi/year of berylllum '] and ‘l qu/yeaf

of tritium. BNL is considering conversion of the cooling water system »to a cfosed Joop, a step

which would minimize any discharge. SR

- v

2. Unanalyzed Surface-Water Flow Outside Boungarles .. BNLs surface-water monitoring

program does not account for all water feavmg the snte as. ..surface water. A natural
surface-water body, identified as Zeek éPond (5?45 on USGS maps, lies just inside BNL's eastern
boundary and drains due east mto 2 mbutary of the Peconic River, downstream of all
surface-water momtormg pomts except for ‘the one at Riverhead. This discharge is not
covered by any emtuﬂg permut and ns nc>1 -necessan!y a pathway for off-site migration of any

known contar'mqants. However the ‘absence of data could be a problem if questions arose

about thecharaéter tICS of thus sou ree.
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3.4 Hydrogeology

3.41 Background Environmental Information

23411 Geomorphology

The geomorphic features of Long Island are the result of the retreat of the Wisconsin Age ice sheet.
The primary features are the Ronkonkoma moraine, whlch trends along the center of Long lsfand
and passes just south of BNL, and the Harbor Hill morame, which lies along the north shore of
LongIsiand. The resulting basin between the two moraines is the Manorville basm ahd forms the
upper drainage area of the Peconic River (De Laguna, 1963). '

‘;, -

3.4.1.2 Geology

Six principal stratigraphic units have been recogmzed' at BNL whlch have,,been identified in well logs
and at exposures in central Suffolk County ‘The qugwmg are descrlptlons of the principal units
(De Laguna, 1963): ' -

Banded Granitic Gnevss T’h,ks PraCambnan perlod rock unit is considered the bedrock beneath the
BNL site. These gnt,qsslc rocks are t,he m‘cfest rocks beneath the site and are referred to as the
basement comp'iex’. The approxnmate depth to this unit is about 1,500 feet below land surface.

._Rantan Formaﬁon Fris Cretaceous period formation lies immediately over bedrock and is divided
mto twb prmcmal stratigraphic units: the Lloyd Sand Member and the upper clay member. The
‘entlre.formatron is about 500 feet thick, and the top of the formation is about 1,000 feet below land
surface.

Magothy Formation: The Magothy Formation is also of the Cretaceous period and overlies the

Raritan Formation. It primarily consists of alternating iayers o1 sand, gravel, and sandy and siity clays.

Beneath BNL this formation is about 800 feet thick, and the top of the formation is about 200 feet
below land surface.

Gardiners Clay: This unit of Pleistocene age has a thickness ranging from 10to 20feet, and is

thought to overlie the Magothy Formation in most of the area of BNL. It is not xnown if the clay is
continuous under the entire BNL area. The clay, where present, is a good marker between the
Magothy Formation and the upper Pleistocene deposits.
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Glacial Outwash and Moraine: The uppermost stratigraphic unit consists of about 200 feet of

unconsolidated sands, gravel, and clay. These Wisconsin age glacial materials are divided into three
units, whichinclude

® The basal unit, consisting of a greeni‘:sh %annd)/:cuay’c'on‘taining ‘medium-grained sands.
f/ o / : .
® The Ronkonkoma Moraine deposits and ‘/cﬁ‘uva:aéh, which consist of crudely stratified,
silica-rich sand with variable amounts of gravel with some silt and clay.
® The surficial silt and clay unit, consisting of a thin sequence of fine- gramed’métenals un‘the
form of discontinuous lenses ranging from Sto 10 feet m thmkneSs v The relatnve
impermeability of this material'in the headwaters area of the Pecomc Rlver causes sWamps

and small lakes to form. SR

3.41.3  Hydrogeology and Groundwater Uses  :"".

S ":g‘ PR
Groundwater generally occursin an unconfmed cond:flon on L‘ong Island. The water-table generally
follows the contours of the Iand surface. Watemable elevatlons baneath the site reported for
1951-1952 ranged from appmxnmately 35to0 55 feet mean sea level (msl). The groundwater levels
are dependent on thev seasonal récharge from precipitation. More recent measurements indicate
elevatlons of 38Io 42 fee.t msl m.thé‘ Former Landfill area (C. A. Rich Consultants, Inc., 1985), which
appear to be qonststen‘r Mth earluer data. The aquifer beneath BNL is composed of three water-

._bearmg unlts; the‘mmame and outwash deposits, the Magothy Formation, and the Lloyd Sand
Member of the.Rantan Formation. These units are hydraulically connected and make up a single
zone’ of saturation with varying physical properties extending from a depth of 45 feet to 1,500 feet
belo;iv.the land surface. The entire saturated zone consists of stratified, unconsolidated gravel, sand,
silt, and clay in various mixtures. The Pleistocene Gardiners clay is discontinuous and partially divides
the saturated zone into two major aquifers: the Pleistocene moraine and outwash deposits (the
major water-bearing unit) and the Magothy Formation. The Lloyd Sand is a third aquifer{ but is
considered to be minor because of its depth. Table 3-16 summarizes the general hydrogeoiogic

characteristics of the aquifers in the vicinity of the BNL.

The groundwater flow directions are generally south-southeastward and caused by a groundwater
divide approximately 1 mile north of the site (Warren et al., 1968). Based on recent pumping test
studies, flow rates are calculated to be on the order of 1.7 feet per day in the HWMA (Grosser, 1985),
a figure which reasonably agrees with the data in Table 3-16.
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TABLE 3-16

AQUIFER CHARACTERISTICS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

. Pleistocene Deposit Magothy ‘

Aquifer Below Water Table Formation Lloyd sand
Thickness (ft) 145 800
Coeffi c‘ient of lateral ‘ |
permeability (gpd/ft2) 1,300 100-400 74
Transmissivity of ‘
formation (gpdr/ft) , 190,000 40,000 23'000_
Coefficient of vertical . R
permeability (gpd/ft2) 130-350 - A
Direction of flow SE 2TSE G L iese
Undisturbed horizontal PO RSN _
velocity of flow (fuday) 0.5-1 O e 02"‘0 i 0.005
Hydraulic gradient 0:0016, ", " J 7,000 0.0002
Porosity (%) 35 * 33 33

Sources: Adaptéq:_frqt% Bu'vm's‘and Rog, 1986,
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‘The three aquifers discussed above, which comprise a single zone of saturation beneath most of
Long Island, have been designated by the EPA as a "sole-source" aquifer. This aquifer serves as the
primary drinking water source for Nassau and Suffolk Counties, population approximately
2.6 million (Blass, 1986). Concerns regarding usage rates and groundwater contamination have

prompted Suffolk County to promulgate stringent groundwater use and protection standards.

BNL reportedly pumped approximately 2,560 million gallons for sanitary and process uses in 1'985
Approximately 65 percent of the groundwater used by BNL is returned to the aqunfer vna recherge
basins (Blass, 1986). BNL's usage rates do not, at this time, appear to be affectmg the water tabte
levels or groundwater flow and direction off-site; primarily because most of the water wrthdrawn is”
recharged back into the aquifer (C. A. Rich Consultants, Inc., 1985) The nearest mumcupa] well is
located in Shirley, within 3 miles downgradlent of BNL. The nearest resndentlat well§ are located
within one fourth mile of BNL. These wells are sanstary water supphes and draw from the
Pleistocene aquifer. The water from annual prec|p:tat|on has been more than adequate to recharge

the aquifer in recent years. T At
cho o

Water quality analyses for sore chemlcals as weH s alpha and beta activity measurements, were
performed in the Iate 79405 and early 19505 for the U.S. Atomic Energy Commission
(De Laguna, 1964). Gmundwater from the Pleistocene aquifer, both on- and off-site, was sampled
and analyzed As. part o.f those studtes None of the samples showed alpha radioactivity; 14 showed
beta actlwt.y,.mt‘n the maxrmum being 5 x 1014 Ci/rhl. The pollutant of most concern, identified from
._the chemncaf analySei,*wws nitrate. Nitrate concentrations averaged 1.5ppm. Some wells showed
Values up to about 70 ppm. The sources cited for the higher values were fertilizer application and
cesgpools. The detection of highly soluble contaminants, such as nitrate occurring in wells, is
constétent with the disposal methods for waste-water--cesspools and recharge basins--coupled with

the highly permeable glacial outwash sands in the site area (and Long Island, in general).
3.4.2  General Description of Pollution Sources and Controls

This section discusses the actual and potential sources of groundwater contamination and the use of
institutional or physical controls by BNL. Although this section focuses'on sources of groundwater
contamination, the Findings in Section 3.4.4 focus on the extent to which these sources have actually
affected the groundwater. Additional details and findings related to the physical characteristics of
the actual and potential sources of groundwater contamination discussed below can be found in

Sections 3.2, 3.3, 4.1, and 4.5. Appropriate cross references are provided.
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BNL staff have identified several actual and potential sources of groundwater contamination on-site.
In response, a number of groundwater monitoring wells were previously, and are currently, being
installed around various areas and facilities. The major sources of actual and potential groundwater

contamination and controls, if.any, include the following:

® Hazardous Waste Management Area (HWMA) - The HWMA is an 'ongoing source of
- groundwater contamination as a result of past and present waste treatment and storage
activities, Soils in this area are contaminated with solvents anc radionuclides, bofh of
which have migrated into the groundwater. A remedial |nvest|gat|on of that area
performed in late 1984 through mid-1985 revealed contamination by voia‘ml‘e organlc
compounds (VOCs) mainly, chloroform, 193 ppb; 1,1,1- tnchloroethang, 900 ppb"
trlchloroethylene 120 ppb; and tetrachloroethylene, .2, 800 ppb (Grosser 1985) A sécond-
phase investigation characterized the extent of VOC contammatlon and pro\nded design
for remedial measures. The extent of VOC centamlnatlon |s showq in Flgure 3-9. Since
the focus of the investigation was on VOCs, the extent of cher contaminants was not
characterized, Other known grouhdwater‘comamtnants in the HWMA include iron, pH,
gross alpha and beta radloactmty, trmum and $r-90. Table3-17 presents selected
averages of 1985 analytlcal data from weﬂs in the HWMA. The iron and pH contamination
appears to be Md-espread and the mon is probably the result of the low pH environment.
The causénf the low pH ts nct Well understood; however, acid solutions of both sulfuric
‘and hyd*ochtonﬁ acld weré dlsposed of along with other wastes in the HWMA.

Phys&cal controls to m.itigate groundwater contamination by the VOCs are currently being
| employed at the HWMA. In 1985, a system of five recovery wells (design discharge
capacity of 350gallons per minute {gpm]) were installed with spray discharge nozzles
designed o intercept and remove the VOCs. Based on known contaminant concentration
and extent at that time, the projected time required to restore the groundwater quality to
below State of New York standards was 75days. However, pumping time was
recommended to be 120 days. Since installation, the air-stripping process has operated
intermittently due to unscheduled shutdowns from malfunctions or from freezing during
cold weather. The system utlization percentage is currently unknown. Discharge rates
observed during the Survey were approximately 350gpm for three of the wells (PW-1,
PW-2, and PW-5), with one other well (PW-3) that appeared to be discharging at less than
350gpm. Well PW-4 was not observed during the Survey. Monitoring groundwater for
changes in the YOC concentration was recommended by the remedial designers to

evaluate system effectiveness and to provide data for readjusting pumping rate or nozzle
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TABLE 3-17

HAZARDOUS WASTE MANAGEMENT AREA WELLS
AVERAGE RADIOACTIVITY AND WATER QUALITY DATA

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Well Gross Alpha | Gross Beta H-3 Sr-90 ‘Fe
D e’ (pCill) (pCifl) (pCi/l) PH (mg/l)
W8 0.55 65.0 8,370 30.1 5.0-6.4 2.14
WC 0.43 18.7 12,900 6.69 4.8-6.2 2.04
WD 0.35 28.0 13,200 20.8 5.3-6.7 0.73- ™
WE 0.14 7,07 4,850 4.0 5.7-6.0 | +4.96.
Wi <0.5 4.49 453 NS 54  [NA. S
WK NS NS NS NS NS w | NS
WL -0.23 22.8 1,160 | 13.5+24 ] 61 | o7
WV NA NA NA Ra. | Npo [ ND
fwz 0.056 0.88 <260 Y. NS- . T<“nDt | ND
W1 -0.057 18.8 1450 | 140 65 4.97
W2 0.83 65.1 .| " 1at0x) 72 7] 5961 0.24
2L 0.076 131 ). %1070 |- 0.02 5.2-5.9 0.33
2M 0029 < 1.90 |- 11,200 <0.26 5.2-5.7 0.23
2N 0057 |. 176 ] '+5,600 <004 | 5456 0.25
MW 1 V025 - | 372 ] 207 0.82 5.4-5.9 0.31
mwz: |- p28" - 62 13,300 34.7 5.5-6.0 0.35
Ivwa B 04l eos 22,800 2.66 5.1-6.6 0.30
T2 2.65 743 0.19 5.6-6.8 0.70
Tmws [ 0.170 7.78 4,500 2.65 5.1-5.6 0.59
MW6 0 0.71 <400 0.24 5.5-6.1 0.55
MW7A 0.36 45.6 5,090 18.8 5.3-5.6 0.57
MW?7B 0.13 2.28 2,640 0.17 4.8-6.0 0.77
MW8 1.05 5.03 212 0.30 5.4-6.6 1.14
MW9A 0.85 2.80 115 0.82 6.3-6.6 1.54
MW9B 1.84 5.78 <300 0.14 5.7-6.1 1.07
MW 10 1.06 4.47 1,220 ND 5.7-7.5 0.103
MW11 1.32 6.24 97 NS 6.0-6.3 0.164
[ w12 0.90 5.94 8,300 NS 6.3-7.8 1.19
[ w13 2.40 7.79 580 0.23 6.6-6.4 2.60

Source: Adapted from Day et al., 1986.

NA
NS
ND

Not analyzed
Not sampled

No data presented
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location for selective recharge. The purpose of the latter was to add "cleaned-up” water
to dilute the plume. Groundwater monitoring data in Table 3-18 indicates that these
contaminants were abuve drinking water standards in 1986.

The use of this system has also contributed to soil contamination from other contaminants
in the groundwater (see Findings3.2.4.3.1, 4,1.2.3.1(a, b, ¢, andd), and 4.5.2.3.1(d)).
Survey-related sampling has been proposed.

The Former Landfill Area - This 12-acre area, which contains several d|sposal sutes. is
located in the southeast section of BNL and includes the following actual and potenhal

e T

sources of groundwater contamination: : o Ve %

- Former Landfill . SO L
- Chemical and Animal Pits . | _ |
- GlassPits ‘ TR R
- Slit Trench RN m ho
- Small Dump used in 1966 ’

These areas are’ known 1o contain hazardous and. radioactive substances as the result of
previous d.xypcsal practucei, Gfoundwater monitoring data indicates contamination is
pre&ént m the form qf-xrorf manganese pH, gross alpha and beta, tritium, and Sr-30. The
‘walls xdowngrarhent D6, 11, 1), WP, and WQ, generally show the highest levels of

P contamtrfatlbn Well D6, closest to the Former Landfili, has the highest reported average

concerrtratlons for 1986 of 5r-90, 11.35 pCi/l (EPA drinking water stancard is 8 pCi/l and the
DOE Derived Concentration Guide (DCG) is 1,000 pCi/l); gross beta, 12.90 pCi/l (EPA
required radionuclide specific analyses at >50pCi/l.); and chlorides, suifates, sodium, and
conductivity--three to ten times the levels in the upgradient wellsD2, D3, and D4
(Miltenberger et al, 1987). Table 3-19 presents selected averag:s of 1986 analytical data
from wells in. the Former Landfill Area. VOCs have also beer detected in the low ppb
range, but cannot be conclusively related to any specific source area. Since this area s
;urrently inactive, there are no controls in operation beyond monitoring. Information on
past practices and estimates of the quantities and types of contaminants are provided in
Section 4.5.1.1, and Finding 4.5.2.3.1(a, b, ¢, g, and i).

The Current Landfill Site - Operated since 1967, the Current Landfill may have received

hazardous and radioactive substances (see Finding 4.5.2.3.1(f)). Currently, this landfill is

permitted to receive only nonputrescibie wastes, but has iikely received other \vasies.
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TABLE 3-18

AVERAGE VOC CONCENTRATIONS: HWMA AREA WELLS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Well ID S::{p?; Ch‘lor;c;jlcrm Trich|1olr10’;;hane Trichlo;sge/t'hylene Tet‘rachlr%r;'ethylene
mg/! ‘
wce 3 0.002 0.106 ND ND L
WD 3 0.005 . 0.078 ND Bogr T
w2 2 0.018 0.125 0054 b ".0,093..
MW3 4 ND ND ND. ] ooz
WL K ND 0.017 <. ND- | P NA
W1 1 ND ND o fen B eh o [nt 0,013
MWS : 0.007 0,048 "] . 0’009 0.022
2M 2 0.012 <0216, . D 0.067
MW7A 3 O‘C‘)1,~9 0112 G ND 0.129
MW7B 1| 0019 ND 0.013
MW13 tie] 90217 f 0073 0.008 0.037
mwa | [ osze, 0.378 0.007 0.009
mwiz vl TN 0.056 ND ND
Jaws P 0019 0.007 ND ND
fawie T ND 0.203 ND ND
W’s
orinking 0.100 0.050(@) 0.010 0.050()
Standards

Sources: Adapted from Miltenberger et al, 1987.

(a): NYSDOH advisory guidelines.
ND:  Not detected.
NA: No analysis performed.
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Until 1978, BNL systematically disposed of low-level radioactive waste, using disposal
guidelines formulated in 1954. Similar to the Former Landfill area, the Current Landfill
downgradient wells show elevated levels of gross alpha and beta, tritium, 5r-90, iron,
m‘anganese, zinc, sodium, cor.ductivity, chlorides, and sulfates; and low pH. Of these
tritium shows the highest average in wells 2C and W9 of 20,000and 26,700 pCi/l
respectively (Day, 1986a), in excess of the current 20,000 pCi/l drinking water standard.
(An Advance Notice of Prcposed Rule Making was published September 30, 1986, which
would raise the drinking water standard to 90,000 pCi/l.) Although not in excess'"of
drinking water standards, Sr-90 and gross alpha and beta are at approxlmately 50 percmt
of the standard or compliance levels of 8, 15, and 50 pCi/l respectively. The low pH va!ues
down to 4.9, are likely to influence iron, manganese, and zinc concentratlons -Table 3- 20';

presents selected averages of 1985 analytical data from wells nearthe current Iandﬂil

No controls other than monitoring are in qpefre;‘tri,‘t;@f., ; l;i(s;ti;.utisﬁ'gl cn'ﬁtrols regarding
waste management are discussed in Sectiqﬁ"t}.f.‘{‘;'u;’. o

._:" . x‘ .-’; o

The Meadow Marsh Study Area The I.{pland Rech‘arge Experiment, which utilized land
application for dlsposa! of sewage effluent in the Meadow Marsh area, has resulted in
tritium and mtrams reachmg the gro,undwater Monitoring wells sampled in the area of
the dtspOSab plots were 1ast reported in the 1976 Environmental Monitoring Report,
althou.gh dlsposal conunuéd until December 1978. Analytical results from sampling these

wellg, 1¥ 3uch mfbrmatnon exists, have not been reported after the 1976 report. At that

Q'.. tm‘re nntrate 'was at approximately 50 percent of the drinking water standard in wellg 1-5

and W'and 75 percent in well 1T. Reported levels of gross beta and tritium were up to
approximately 25 percent of current drinking-water standards in wells 1Q, 1T, 1Y, 12,
and 14 (Hull and Ash, 1976). Because the site does not have a comprehensive well location
map, it is not possible to determine the location of these wells relative to the groundwater
gradient. Other contaminants that were known to be in the effluent (e.g., metals and
Sr-90) have not been characterized (see Finding 4.5.2.3.1(n)).

The Sewage Treatment Plant (STP) and Sand Filter Beds - Sludge from the anaerobic
digester is placed on drying beds near the sewage treatment facility. The siudge contains
Co-60, Cs-137, Am-241, Sr-90, Eu-154, Cd-109, and K-40. Additionally, sand that was used
for filter teds was piled up into berms, a practice which allows natural precipitation to
filter through them and into the groundwater. Both of these sources have the potential
to contaminate the groundwater (see Finding4.5.2.3.1(h)). As part ot the treatment

process, the sand filter beds pass water downward to a drainage tile collection system that
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is then discharged to the Peconic River. As with unlined leachate collection systems,
percolating fluids will also pass by the collection system and will continue downward to
the groundwater. An estimated 380,000 liters per day of filtered effluent are recharged to
the groundwater in this manner. (Section 3.3.2 discusses the STP in greater detail.)
Monitoring wells in the vicinity of the STP and sand filter beds indicate elevated levels of
iron, manganese, lead, zinc, Sr-90, gross beta; and low pH. Volatile organic compounds
have been detected in the low ppb range. Of the known contaminants, 5r-90 exceeded
drinking water standards in well XL in 1985, Tritium was reported at 10, 300 pCi/l
approximately 50 percent of the current drinking water standard. The metals exceedéd
drinking water standards in several wells. Levels of iron were up to 30 tnmes the standard
of 0.3 ppm. There are no controls over the discharge to the Pecomc Rwer or recharge
through the sand filter beds beyond effluent momtormg See Sectvon 3373 for

information relating to the monitoring program performed for the'STP v

Building 650 Sump - Groundwater in the area of 8 650|& contaunnated with radionuclides.
Effluent from B-650 was mar’vertently psped “to ‘2 surface drainage course for
approximately 10 years (see Fmdn.g 4 S 2: 3 1 0)) The effluent ultimately percolated to
groundwater. Tl\ree of eight momtorung wells, installed in the area after the error was
discovered, have xonssstently shown gross beta and Sr-90 concentrations above drinking
water sta‘m;tArds Concen::rauons of other radionuclides {Na-22, Co-60, Cs-137, and
trmum) and groSs alpha were consistently below drinking water standards or detectable

r;mjts No recent data (last reported data for $r-90 and gross beta was in 1983 and 1984,

- R respectnveiy) are available; hence, the current nature and extent of contamination is

unkncwvn Section4.5.1.1 and Finding 4.5.2.3.1 (j) provide additional details.

Septic Tanks, Cesspools, and Sanitary Sewer Lines - The past and present use of septic tanks
and cesspools to dispose of liquid wastes from various buildings constitutes a potential
source of groundwater contamination (see Finding 4.5.2.3.2). Leaking sewer lines, some
constructed as early as 1917, also constitute a potential source of groundwater
contamination. The sewer lines are an inadvertent source of groundwater recharge that
contributes an estimated 1.2 million liters per day (317,000 GPD) of untreated effluent to
the groundwater (see Section 3.3.2). Additionally, 1.3 million liters per day are discharged
to cesspools. The composition of effluents discharged to the cesspools and septic tanks
and lost through the sewer line leaks is likely to be highly variable, given the sources:
residences, laboratories, and building shops. Because of this variability, characterization

of source contamination in specific areas is difficult.
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Controls of these sources consist of decommissioning of the septic tanks and cesspools.
Further discussion is presented in Sections 3.3.2, and 4.5 1. Sewer line leakage is currently

uncontrolled. Further discussion on this subject is presented in Section 3.3.2.

® Miscellaneous Abandoned Drums and Spill Sites - Several areas on-site contain abandoned
drums of unknown substances and/or areas of stained soils. These areas constitute a
potential source of groundwater contamination.

Section 4.5.1.2 and Finding 4.5.2.2.1 provide additional details on these poter_wﬁt‘ial'séy_r_é:e%.
® Satellite DlsposaI Area- An areareferred to as the "Satellite D|sposa| Area was-dnscovered
by BNL when chemical containers were unearthed there i m 1985. Luttie is Lurrently kKnown
about this area. This area represents a potentlai source of groundwater contammatlon
(see Finding 4.5.2.3.1(k)). B

343 Environmental Monitoring Program

The need for monitoring wells, their constructnon samplmg, and evaluation of data are the
responsibility of the Safety and Env:ronmentat Protectlon (S&EP) Division. Table3-21 presents a
summary of the Welis wuth reported analyses in the 1986 Environmental Monitoring Report
(Mlltenbergeret.a}: 1987.) . -

.‘tn the early years of uperatnon of BNL, most liquid waste was discharged to streams, sand recharge
bas«ns, ‘and swatﬂpy areas around the various facilities. As a result of infiltration, corn.amination of
the.'gr.oundwater beneath the various facilities occurred. As time passed, these practices were
discdhiinued in some areas, and better waste management practices were instituted. Studies have
been conducted to determine the direction and rate of groundwater flow. Groundwater
monitoring has also been undertaken to evaluate the downward rate of migration of contaminants
into the aquifer. Since radiological and nonradiological contaminants are in the shallow aquifer and
the groundwater rate of movement is slow, monitoring of contaminants in the groundwater can be
expected to continue for many years after technology replaces the former, and some existing,

discharge methods.

3.4.3.1 Well Locations and Construction

Until 1984, when it was decided that RCRA-type wells were to be constructed at BNL, data were

co!!2cted from any well available; regardless of the condition of the well or the procedures used to
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TABLE 3-21

MONITORING WELLS WITH REPORTED ANALYSES IN 1986
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Sand Filters &

Hazardous Waste

Solid Waste

Peconic River Management Area Landfill
XA wWcC WG

Miscellaneous

On-site Areas
SE

XB

WD

WR

S

xC

WE

WS

56431

XD

Wi

WT

XE

Wi

$6434.¢ ..

XF

WK

Xl

WL

.
e

XJ

wi1

XK

W2

XL

2L

XN

X0

i el
2N.' :" -,-\';)' . ‘ N . ‘,." s
R ) - 4

XS

MW1 ™ ™

Mw2 s

L MW~

" MW

."'v":?a MWS5

MWé6

MW7A

MW78B

Mws

MW10

MW 11

MW12

MW13

PWI1

PW2

PW3

PW4

PWS5

Sources: Adapted from Miltenberger et al., 1987.
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collect the samples. Since that date, standardized wells are being constructed, standard sampling
procedures are being followed, and specific laboratories are being used for sample analysis. The end
result is that data collected after 1984 is of better quality than data collected before 1984. However,

many of the older wells are still in use.

More than 130 monitoring wells are installed adjacent to or downgradient from identified source
areas or areas where there is a potential for the percolation and migration of radionuclides as well as
other contaminants in the groundwater. The rationale that BNL has used to establish the locatior of

he
contamination in the groundwater around a specific facility. Based upon, exast’mg data :

monitoring wells is based on the need to understand the groundwater movement’ andﬂf'

determmatuon is made where wells are needed to obtain the best mformat;on abdut the-m:gratron?‘
of a contaminant from a specific facility. As a result, several of the facmt!es have a sufflcient imber
of wells surrounding them, but only a limited number of weIIs exnst for enveronmentai monitoring
away from specific facilities. The principal facilities memtore.d are the former Iandﬂll area, the
current landfill, the HWMA area, the sand filters, ahd Peconlc aner the Meadow Marsh area, and
the general on-site controls Figures 3-9, 3 10‘ and 3 M show ‘the approxnmate locations of many of

v, )
e .'. Ve "

these wells.

Although the number of Wells (more than 130} at BNL appears to be relatively large for the six
facilities monitored, the need for Chara«ctertzmg the VOC plume in the HWMA requires wells drilled
to d|fferent depths Slncethe VOLs ére heavier than water and tend to migrate downward through
the saturated zoqe, the Weﬂs are screened at different levels to allow vertical contaminant
._cqncentratlon.char"actEflzatton However, these wells are installed only in the upper portion of the
Ple@stocene aqutﬂer and there are no wells drilled fnto the deeper portions of the saturated zone to
momtqr for possible deeper migration of contaminants. Several wells drilled by the U.S. Geological
Surva’y. (USGS) penetrate into the deep aquifer. However, the knowledge of the migration of

contaminants into and through the deep aquifer is uncharacterized.

Many wells are no longer used (e.g., several sanitary water supply and cooling water wells, the wells
in the Meadow Marsh Project area, the "Old" carbori steel wells, and wells used to monitor old spill
sites). Currently, more than 50 wells need to be properly abandoned or upgraded. This fact is
supported by the Survey team, which observed several abandoned wells that were not capped and
were in a deteriorated condition. At present there is no well abandonment program, and the

maintenance program is purely reactive.
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Wells are numbered according to the facility for which they are designed to monitor and the
sequence in which they were drilled. A listing of the wells by facility or general area monitored in
1986 was previously presented in Table 3-21.

According to the BNL S&EP Division, the current specifications for well design and installation have
been formulated by consultants and approved by BNL. The current design for monitdring wells
requires that wells be constructed of 2-inch or 4-inch-diameter, No. 20 slotted, PVC screen and an
appropriate length of blank PVC pipe. The casing is to be set inside a hollow-stem auger drrlled

10 feet into the water table. The augers are to be pulled 15 feet and the formatlon allow‘

¢>llapse around the screened section of the casing. A bentonite/cement slurry is tq. be purnped down
a tremmie pipe to fill the annulus to near the surface. A 6-inch- dlameter protectave.steel, casmg Te
then cemented in place tc the land surface 'with a 1-foot to 2.5- foot S‘thk up See FJgure 3212 for
typical weill details. ' ‘ L. ‘,_(. '

3.43.2 Groundwater Sampling and Analysis

The groundwater monitoring at BNL is carrled-;‘aut by the Safety and Environmental Protection
Division. This S&EP staff is responsnble for the freque.ncy of monitoring and the parameters selected
for analysis. Groundwate‘r as mqmtored at tha six facility areas and the general site, as listed in
Table 3-21. Typlcauy,"

momtormgg, var]as,’althoug‘h eaoh wéII is monitored at least annually. Generally, the frequency of

'ells are monntoréd for the parameters shown on Table 3-22. The frequency of

momtormg arleg, ‘based: Opon past data (e. 9., if a well sampled on a quarterly basis shows an
,‘upward t.rend_” f trntwh the well will be placed on a monthly schedule). However, only the Current
LandeH is preseM‘Iy monitored on a quarterly basis (Multenberger et al., 1987).

Samb]é analysis is performed by both on-site and off-site contract laboratories, In general, most
samples are analyzed at BNL by personnel who are certified hy the state of New York. In addition,
contract laboratories provide assistance when the on-site laboratory is overloaded or when
consultants investigate specific facilities as part of remedial studies. Off-site laboratc:i» used

recently include the following:

Holzmacher, McClendon, anc Murrell, P.C.
575 Broad Hollow Road
Melville, NY 11747

Pednealt Associates, Inc.
1615 Ninth Avenue
Bohemia, NY 11716
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TABLE 3-22

REPORTED CONTAMINANTS ANALYZED IN 1985
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Pctable Su pply Wells & Cooling Water Wells

Radionuclides: Gross alpha & beta, H-3, Be-7, Na-22, Cr-51, Co-60, Sr-90 & Cs-137

Water Quality: pH, Specific Conductance, Ammonia-N, Nitrate-N, Nitrite-N, Total Solids, Chlorldes,
Fluorides & Sulfates

Metals: Ag, As, Ba, Cd, Cr, Cu, Fe, Hg, Mn, Na, Pb, Se & Zn "*-;,;'Z:::'.;‘

Organic compounds: Acrolein, Acrylonitrile, Benzene, Bromodichloromethane, Bmmoform
Carbon Tetrachloride, Chlorobenzene, Chlorodibromomethane, Chloroethane, 2- ChIOrogthmeyl 4
Ether, Chloroform, Chloromethane, Dichliorodifluoromethane, 1,1- chhloraéthane, 1,
1,2-Dichloroethane, 1,1-Dichloroethylene, trans-1,2-Dichloroethylene, 1,2: Dsch[oropropane
1,3-Dichloropropane, Ethylbenzene, Methyiene Chlonde 1,1,2,2- Teu'machIoroethémeL )
Tetrachloroethylene, Toluene, 1,1,1-Trichloroethane, 1, 1 2 Trnchloroéthane Tnchloroethylene,
Tnch|orofluoromethane & Vinyl Chioride G, LA

i

[ e

. R

Saioem pomsdionii a
——

Sand! Ptlters &Fecnmc Rweﬁ
Landfill Areas and On-Snte Cont-mls & Waste Management Area*

Radionuclides: Gross alpha & beta, H-3, Be-7,‘Na¢,2L2, Co-60, Sr-90 & Cs-137
Water Quality: pH, C&'ﬁdﬁktivity","'C.hlorjdé;}Sulfates, Nitrate-N
Metals: Ag, Ba;: Cd Cr, €u, Fe, H&W ‘Na, Pb, Zn

By

Yolelel) ‘nds Chféroform 1,1,1-Trichloroethane, Trichloroethylene & Tetrachloruethylene

Orgamc <Q

-

v

"‘Sburca Adaptefd from Day et al., 1986.
N4t}'ate N néf reported. .
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Nytest Environmental, inc.
75 Urban Avenue
Waestbury, NY 11590

. Environmental Testing and Certification
284 Raritan Center Parkway
Edison, NJ 08837

Of these four laboratories, the first three provided only organic analyses. The fourth provided the

full suite of analyses normally performed by the site laboratory. .j."f_j

drilled more recently (e.g., wells at the Formgr Land‘ftll) have the identification number on
the well casing. It was mdncated to a SuNey mbmbef that the number is placed on the well

° Most wells did'mﬁt havq a dap that would protect the well from intrusion. The 2-inch wells
‘had ainﬁau screWn-on cap with no locking device, and the larger wells had a ocking cap
B that was easﬂy broken (e.g., awell near one of the air strippers had a cap that appeared to
have been broken with a rock and an obstruction caused by dropping the pieces down the

well casing). Thisresulted in the loss of the well as a monitoring point.

® The procedures for collecting a sample involved purging the well with a nondedicated,
submersible pump to remove three well volumes. The purge volume was estimated, since
no flow meters were used. Purge water from the wells is discharged directly to the ground
surface. After purging, the pump was disconnected and the sample was collected by
means of a bailer. The sampling procedures were consistent with EPA-establishad

protocols for chain-of-custody, field measurements, and sample khandling.
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3.4.3.2 Data Handling, Distribution, and Interpretation

Most of the analytical data generated in the sampling program is maintained in S&EP's computer
data base at BNL. The BNL goal is to have all analytical data from the chemical and radioactive

monitoring programs and other specialized programs in the laboratory’s central data base.

Once data is entered into the data base, the analytical data can be evaluated in an interactive
fashion. At present, the data is organized %o that it can be retrieved by (1) computer prmtoum of
analytical data, (2) computs'r printouts of specific wells, and (3) data for the annuar reparts.
Groundwater monitoring data are reported annually in accordance with DOE Order ‘%4! 1,3."-

3.44  Findings and Observations .' :
3441 Categoryl ‘ *'_‘;' " .

None. S

3.442 Cateqgoryll

1. Groundwater Momtormg Progr,gm Deﬂcrencner Deficiencies in the groundwater monitoring

program make H’. drffroult *to characterize the nature and extent of groundwater

) contammaty:;n bot’n bﬁ-sste and off-site. In addition, these deficiencies directly affect the

: B re[rabuﬂ'ﬁy of vesits generated by the BNL groundwater momtarmg program. The deficiencies
mclude the‘followmg

“a. Uncertainty regarding well construction (i.e., the well as-built construction was riot
recorded during installation to confirm that they were built as designed).

b. Wells at strategic locations may not be screened at the appropriate depth; hence,
contaminants could go undetected. This is especially critical for the wells involved in
evaluating the progress of the air stripping project and wells that are located in areas to

detect the presence of contaminants that could either sink or float in the saturated zone.

¢. The use of a non-dedicated pump for purging monitoring wells can result in cross
contamination of the wells and of samples.
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d. Pltacement of monitoring equipment directly on the ‘ground may result in the introduction
of contaminants into the well and/or the sample.

e. Lack of a site map with the correct location of ajl groundwater monitoring wells. There
are several maps showing the location of various wells around specific areas at BNL;

however, there is no map that shows the location of all wells at the facility.

f. Lack of physical identification markings on each well. The well casings observed du'rmg
the site visit did not have any type of identification marking on them. ' :

g. Lack of physical field markers indicating the location of each well the wsmng theh‘
various well sites, it was noted that some wells had a "blke” 'flag placed m the ground
near the wel, site and the well name was wntten on the ﬂag Many of the flags were
missing from the well sites, and the markings pn the fLags that stlll exnsted were extremely
difficult, if not impossible, to read. The' ink that was used .xo mark the flags was not
weatherproof, and it simply faded w;th ti me‘ " '-‘.,;’:._

h. Lack of tamper- proof well caps. Most weﬂs dld not have a cap that would protect the well
from intrusion.. ’The 2~|nch wells had small screw-on caps with no locking devices, and the
larger wet{s' .:ad lockmg caps that were easily broken (e.g., a well near one of the air
stnp,pan had a Cap that abpeared to have been broken with a rock and an ¢bstruction

.taused',by dropptng the pieces down the well). This resulted in the loss of the well as a

& ,.lto‘rmg Hoint.

‘.

" | Purge water from groundwater monitoring wells is discharged on the ground in proximity

A to the well casing. This practice could result in the release of hazardous constituents to the

soil if the well from which the purge water is taken is contaminated. In addition, purge

water discharged in proximity to the wel! casing may result in the reintroduction of
contaminants to the well.

3443 Categorylll

1. Known Groundwater Contamination. Groundwater in several areas, discussed below, is

known to be contaminated with radiclogical aind nonradiological constituents as a result or
past and/or ongoing site activities. The full nature and extent of contamination at areas

known to be contaminated is currently unknown. There are additional areas of potential
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groundwater contamination for which no groundwater monitoring has been performed.

These areas include the following:

a.

Hazardous Waste Management Area (HWMA) - Groundwater beneath and in the vicinity
of the HWMA is contaminated with VOCs and radionuclides. Levels of certain
contaminants exceed drinking water standards. There are four primary contaminants:

chioroform, 1,1,1-trichloroethane, trichloroethylene, and tetrachioroethylené According

~ to the results, 8 of thve 30 wells sampmd exceeded the NYSDHM drinking water guadellne

levels (50 ppb for individual constituents; no greater than 100 ppb for thé sum of
concentrations for multiple contaminants). The sum of the concentra’cnons for thev
organics detected was 2,100 ppb. The wells containing the hugher VOC lévels also showed?‘
the higher levels of tritium. The available analytical data show that the Inkely source‘bf the
plume appears to be the HWMA. The Current Landf||l may also be a source “The plume
appears to be relatively narrow, a.id is mngratarg m a sout,herky d:racnon wsth the 50 parts
per billion isopleth extending approxlmatkiy 2 500 feei Beca.use of the lateral extent of
the plume, a series of five weIIs 'was mstgﬂed m 19&5 to recover the contaminated
groundwater for treatment by sp;ay agratubn Secfion 3.4.2 provides a discussion of this
treatment system (seg :elated Fmdmgs4 1 2 3. 1(a b, ¢, d) and 4.5.2.3.1(d)).

TR
N
n‘ ' ..

The Curren,'( Landful Slte Lgachate from the landfill may be contaminating groundwater.
Howeuer, contammaupn from the Current Landfill may not be distinguishable from

‘dontgmﬁatlon a‘ttnbutable to the HWMA. Consequently, the Current Landfill is a
pot‘ent;af somce of groundwater contamination within a larger source area that includes
" the HWMA The wells downgradient from the Current Landfill show elevated levels of

gross alpha and beta, tritium, Sr-90, iron, manganese, zinc, sodium, conductivity,
chiorides, and sulfates; and low pH. Tritium was found in wells 2C and W9. The highest
average concentrations were 20,000 and 26,700 pCi/l, respectively (Day et al., 1986). The
drinking water standard for tritium is 20,000 pCi/l. (An Advance Notice of Proposed Rule
Making was published September 30, 1986, which would raise the drinking water
standard to 90,000 pCi/l.) Levels of 5r-90, gross alpha, and gross beta were at
approximately 50 percent of the drinking water standard or at compliance levels of 8, 15,
and 50 pCi/l respectively. The low pH values, down to 4.9, likely influence iron,
manganese, and zinc concentrations (see related Findings3.2.4.3.1(a), 4.1.2.2.2,
and 4.5.2.3.1(f)).

Sewage Treatment Plant (STP) - Contamination has migrated from the surface into the

groundwater at the STP. Monitoring wells in the vicinity of the STP and sand filter beds

3-86



N

indicate elevated levels of iron, manganese, lead, zinc, $r-90, gross beta; and low pH.
Volatile organic compounds have been detected in the low ppb range. Of the known
contaminants, Sr-90 exceeded drinking water standards in well XL in 1985, Tritium was
reported at 10,300 pCi/l, or approximately 50 percent of the current drinking water
standard. The matals exceeded drinking water standards in several wells. Levels of iron
were up to 30 times the standard of 0.3 ppm. Section 3.3.2 addresses the releases to the
river from the sand filter beds (see refated Findings 3.2.4.3.1 and 4.5.2.3.1(h)).

The Former Landfill Area - This area and the associated dlsposal areas, grbuped bn

approximately 12 acres, are located in the southeast section of BNL and mclude the

following actual and potential sources of groundwater contammatlon 1:;:‘:-,'“__ o
. . s “, v. ...‘" . - :.
Former Landfill . O
- Chemical and Animal Pits wr e e

- Glass Pits o O,
- Slit Trench ‘ - g o
Small Dump used in 1966

Estimates of the auantmes and types of contaminants are given in Section4.5.1.1, and
Finding 4.3. 23 1(a, b, ¢, g, aﬂd 1) " A number of sampling wells have been installed in the

dnremon o¥ grOundw,ate? flow to evaluate migration of chemical and radiological

cgm:am;natson 3 'Data has showed concentrations of gross beta activity to be somewhat

R abdve amhrent values, but far below applicable radiation protection guide levels.

e Correa'pondmgly, there is some tritium seen in sampling wells around the Former Landfill.

Chemical analyses were high for iron (Liverman, 1977). The wells downgradient--D6, ‘I,
1), WP, and WQ--generally show the highest values of contamination. Well D6, closest to
th» Former Landfill, has the highest reported average concentrations for 1986 of
Sr-90, 11.35 pCi/l; gross beta, 12.90 pCi/l; and chlorides, sulfates, manganese, sodium, and
conductivity--three to ten times the levels in the upgradient wells D2, D3, and D4
(Miltenberger et al., 1987). VOCs have also been detected in the low ppb range but
cannot be conclusively related to any specific source area.

Meadow Marsh and Substation Well Area - Tritium has reached the groundwater in this
area, and as of 1987, has migrated beyond the boundary of ENL. It can be measured in a
LILCO Substation well located southwest of the site. The "ritium contamination is the
result of a sewage effluent land-spreading operation that occurred in the 1970s and is
discussed further in Findings 3.2.4.3.1(d) and 4.5.2.3.1(n).
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f. B-650 Sump Discharge Area - Groundwater in the area of the B-650 sump discharge area is
contaminated with Sr-90 and gross beta. The highest concentration of $r-90, when iast
reported by BNL in 1983, was 80.1pCi/l. -The highest level of gross beta, when last
reported by BNL in 1984, was 55.3 pCi/l. The drinking water standards for $r-90 and gross
beta are 8 pCi/l and 50 pCi/l, respectively. The source of the contamination, discussed in
detail in Finding 4.5.2.3.1(j), was effluent from the B-650 decontamination building which
was inadve.tently pumped to a storm sewer instead of a hold-up tank. Eight momtcrmg
wells were drilled near the discharge area after the error was discovered. Three of¢ ﬁhe

wells consistently showed levels of Sr-90 and gross beta in excess pf dnrlkmg wat r

standards. Table 3-23 shows the gross beta and 5r-90 concentrauons for tbe wells 1A 1E‘
and 1H during the period from 1975 to 1984. In 1984, however (the Iast year for ‘Which
B-650 sump monitoring well data was avallable)‘ cor'(centratlons fer Sr-90 were not
reported. Concentrations of gross alpha, trmum Na-22, Co-60 and Cs-137 during the
period of 1975 to 1984 were below dnnkmg water standards o; detuctable limits., No data
for any of the B-650 sump monrtormg WQHS M ‘e teported in either the 1985 or
1986 Environmental Momtonng Reports S

Although no cleat trend emerges from the available data (because values are typically
based on Qne sample), |t appears ‘that the contaminant concentrations are declining with
ttme ‘.Beca‘use of the lack of recent data, uncertainties regarding momtonng well

. whe’cher' the apparent decline in concentrations is due to natural decay of the
contammants or to movement of the contaminants away from the existing monitoring

wells,

g. Miscellaneous - There are presently two drinking water wells that are shut down because
of VOC contamination. Additionally, there is one well which has a iow level of volatile
organics and one which is on standby, for fear of bringing higher levels of volatile organics

into the well area. The source(s) of contamination is (are) not known.

Off-site_groundwater is contaminated. Volatile organics and radionuclides have been

detected at elevated levels in residential wells off-site. VOCs have been found in wells off-site
near the boundary of BNL. The wells of two residences to the east of the site were sampled by
SCDHS in February 1985 and were found to contain organic compounds. The highest
measured concentration was that of trans-dichloroethylene at 12 parts per billion (ppb).

Other compounds detected were 1,1 dichloroethane, 3 ppb; cis-dichloroethylene, 3 ppb; and
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TABLE 3-23

SELECTED HISTORICAL DATA: B-650 SUMP DISCH ARGE AREA WELLS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Well 1A Well 1E Well 1H
Year
$r-90 GBross $r-90 GBross $r-90 Gross
cil eta pCill eta nCill Beta
P pCill pCi/l pCifl

63.6:64 | 6060 | 121102 | 26070 | 546%55 |.-209.5 60}
1976 | 21.6 06 | 256% 13 | 601%08 | 65819 | 51.208%].1750'+ 3.0 &
1977 169+ 05 | 276 15 | 181205 | 604+ 19 | 2054108 665 +20
1978 |83.62 ¢ 129 1900 £ 4.2 [67.45 £ 1.16] 623 ¢ 18"} 70.8q;*.._‘,;5"-:2';.' 1494+ 38
1979 | 53.08 + 0.80 |106.00 * 3.31| 57.11 £ 0.81 [177.40" +,.3 asf . ND, 6187 £ 258

L
sy ! e P R

1980 56.58 124.0 ND T ".“jt;‘;.o uo | 9 'ND “ND
1981 9.20 23.90 ., 869 i Ju 1"9:52;3 ~1 815 160.20
1982] 525 1859 | “'e.20%% | 2834 51.35 200.69
1983 53.9 . T a5 | 410 80.1 79.0
1984 ND ob 553 [toNDs 40.0 ND 50.0

1985 | SUNR el ND ND ND < ND

Sburce Adapted frgm BNL Environmental Monitoring Reports for years 1975 through 1985.
“ND'% not’ rgported

NYS Drinking Water Standards: Sr-90 = 8 pCi/l

2 gross beta = 50 pCi/l
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1,1,2trichloroethylene, 5 ppb (SCDHS, 1985a &‘S‘CDHS, 1985b). Tritium has been detected in
these two wells in the range of aoproximately 1,000 to 2,000 pCi/l (Anonymous, 1985), with
one well increasing to approximately 7,000 pCi/l in Novem ber, 1986 (Anonyrﬁous, 1986).
Additionally, wells at the LILCO substation and the Manorville sc’hool, both in Manorville, have
been fouhd on one occasion to contain tritium in concentrations of approximately 1,340 and
1,060 pCi/l, respectively (Anonymous, 1986). BNL acknowledges that the tritium that is found
off-site is the result of BNL operations; however, there is still some question as to the source of
the VOCs that have been found in the off-site wells. SCDH samples off-site wells for VOCS'and '
radionuclides, and BNL performs some of the analyses. BNL does not have SCDHS s sampl

procedures on file, nor does BNL have control over the sampling. The valndtty ‘of‘ the data‘
generated from SCDHS's samples is unknown because the samplmg methods, pro’eocols and”"'

quality assurance measures used by SCDHS are unknown.

,.&-'.

3.44.4 CategorylV o '

1. Nitrate levels in_groundwater may '_q n gggspmaged Groundwater samples that are
collected during the Friday sampllng run are held'm the laboratory until start of work on

Monday; hence the 48- haur hold tnme |s exceeded The nitrate results obtained from these
samples may be unde:esttmated because “of the time delay of completing the analysis. The

levels of nutrate m the groundwater at BNL are generally below drinking water standards and,

sAhy

at th'e.present tlme, do not~pose a human health or environmental problem.

2 ’ loactwe weﬂs din not properly abandoned. Old wells (which are not going to be integrated
) ) ','vmto the B»NL groundwater monitoring program) provide a direct conduit for contaminants to
.. "."’.move to groundwater (e.g., the stem of an old well in the HWMA is broken off below the
"'éround surface, and the stems of old wells in the Meadow Marsh Experiment area were
sheared off when the field was leveled). ‘

3. Purge water is discharged close to well casing. Purge water is discharged in proximity to the

well casing, a factor which may allow soil or surface coitamination to reinfiltrate into the
groundwater system. The purge water may also enter the well filter and alter the
concentration of the formation water by dilution or by flushing additional contaminants from

the soil into the well.
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40 NON-MEDIA-SPECIFIC FINDINGS

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

management are summarized in a section addressmg waste management.

4.1 Waste Management

411 General Description of Pollution Sources and Controls = - B

4.1.1.1 Hazardous Waste Mvanaqgment‘

The broad range of research activities car‘ned‘ﬁut at‘ BNl rn combination with the use of BNL
facilities by numerous expenmenters (mcludmg numerous outside experimenters on-site for short

terms), results in the generatnon of a large vaclety of hazardous, toxic, and/or radioactive wastes,

usually in smail qumﬁ_ é -The varretres of wastes handled are illustrated in BNL's 1986 Biannual

Hazardous WaSte Repon Bebom~198’7), which listed 1,323 individual hazardous wastes. Most of the

iy,

wastes were' aﬂ quantm% of Iaboratory chemicals. This listing did not include radioactive, mixed,

e/rYonhazardous solid wastes. Thus, BNL can be characterized as a site where a large
number of sourtes generate small volumes of a wide variety of wastes. These was:es generally
contain toxic, radioactive, and/or hazardous constituents. Table 4-1 describes the major sources and

types‘df hazardous wastes generated at BNL.

The hazardous wastes generated in BNL's laboratories, generally consist of discarded laboratory
chemicals such as inorganic salts, organic reagents, acids, oils, and soivents, Liquid wastes such as
acids, solvents, and contaminated oils are usually collected in small containers such as 5-gallon
carboys. Support operations such as machine shops, equipment cleaning facilities, and maintenance
shops, usually generate wastes such as solvents and solvent-contaminated oils, both of which are
often accumulated in drums or in tanks. The following is a di‘scussi‘on regarding the movement of

hazardous wastes from the various generators to the Hazardous Waste Management Area.

DOE Order 5480.2 titled Hazardous and Radioactive Waste Management, issued December 13, 1982,
and DOE Order 5820.2, titled Radioactive Waste Management, issued Decembker6, 1984, are the
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TABLE 4-1

HAZARDOUS WASTES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Buildinc

1005 Accelerator Development Used Oil 2,400 gallons

Description/Division

Waste Material

Quantities or Shipments*

1006 Accelerator Development Oil/Waste 1,350 gallons
117 Accelerator Development | Filter 15.0 cubic;fgg
129, 129A | Accelerator Development | Mercury - | );':'é'»ﬁoziyld ‘ ;
129, 129A | Accelerator Development | Chlorinated Solvents ‘ 1209&il_011s 5
134C | Plant Eng. Waste Oils ) 3320 gallons
158 Safety | Lab Chemicals , -, ’ ';'Af,i;-S‘i‘ﬁ"‘al[;Quéntities
194 Oceanographic Lab/DAS Paints * " e i 10gallons
197 DNE Alcpho|§c-i-”r. S B 440 gallons
197 | DNE JAches, S 600 gallons
197 DNE B O’aklte 1~66&Oak|te 360L 3,520 gallons
197 DNE L, ' Coqft. Sod. Bicarb. 500 pounds
197 DNE -« e 3 ‘ ‘Thiorinated Solvents 120 gallons
208 .} Welding », *" | oakite 164, 3600 & Oakite 800 gallons
.2 Dioxidizer
o200, TQ"Fche*s‘ Capacitors 500 cubic feet
T 269' Oifices ‘| Transformer (PCB) 200 pounds
200 | Offices PCB Oil 2,000 gallon:
246 Offices Alcohols 32 gallons
282 Offices Organic Solvents 24 gallons
318 Env. Prog/DAS Lab Chemicals Small Quantities
318 Env. Prog/DAS Nitric Acid/~cetonitrile 35 gallons
318 Env. Prog/DAS Non-chlorinated Solvents 24 gailons
318 Env. Prog/DAS Hexane/Oil 8 gallons
318 Env. Prog/DAS Formaldehyde/Seawater 60 gallons
318 Env. Prog/DAS Formalin/Seawater 84 gallons
355 Contracts & Procurement Unidentified 8 gallons
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TABLE 4-1

HAZARDOUS WASTES

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE TWO

Building Description/Division Waste Material Quantities or Shipments*

Carpenter Shop/PE Paint Thinners 320 gallons
426 Environmental Chem/DAS | Lab Chemicals, Acids ‘ .10 sh’i‘pments,-..;.z
452 | Utilities - . |Glycol 480gallons’ ::
452 |Utilities Waste Oil ‘ 800 gations <.
460 Director’s Office Hexane and Charcoal . | S "1~6‘1qqﬁé§,,fg.et ¥
462 [Shops Waste Oil o it ui 80galions™
462 Shops ' Oil/Water W 200 gallons
463  [Biology Asbestos .. D) ‘ %' 130 pounds
463 | Biology C Berylhum/Oxl o Wh 16 pounds
463 Biclogy Chlormated gotvents )
Orgamc ‘Labchemmals
Inorgamc t.ab Chemicals
lon" Exchahge Resins . 174 shipments
= Ghromerge Cleaning Solvents :
v Waste Oils
. . e | Waste Acids, Bases
cofi R Non-chlorinated Solvents
. 480, ;Meﬁ&lurgy/DAS lnorga'nic Lab Chemicals 20 shipments
S XS Organic Lab Chemicals
480 Mefallurgy/DAS Waste Oils 320 gallons
480 | Metallurgy/DAS Acids | 200 gallons
490 Medical 655 pounds
‘ Hexane/Charcoal 510 cubic feet
490 Medical Waste Oils 897 gallons
490 | Medical Organic Lab Chemicals :
Inorganic Lab Chemicals 877 shipments
Chlorinated Solvents
490 Medical Acids, Bases 2 gallons
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TABLE 4-1

HAZARDOUS WASTES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE THREE
Building Description/Division Waste Material Quahtities or Shipments*
494 Acids, Cement Solvents
_ Thinners, Cleaning Fluids
Medical Floor Sealers, Methanol
' Pharmaceuticals
Cements and Salt Solutions e,
496 Medical | varsol-solvent ‘ SG:C);:g:'a‘II ons ik
51 |NSLS Paraffin OIl L, 128'gaITONsT |
51 |NsLS Uranine S an | Lo a8 galfons
510 | Physics Oils-Soluble | " - “ 3% 8o0'gallons
510 Physics Chlorinated: Solvent.s )
: Alcohals
Organic Lab Chemmals “ 291 shipments -
Inorgami Lab Chemlcals
Resins "
ACIdS, Base& 2
5108 Physncs - I,g,p‘Chemlcals 15 shipments
526 Process Tecthlogy/DAS'." 2.4,6-Trichlorotoluene 160 gallons
5263:\1?; Progess Teqbnology/DAS Lead Oxide 1,600 pounds
) 526 '?;_Qmee_sg,;[‘echhology/DAS Zinc Chloride 450 pounds
2 By -‘5,26 Pracess Technology/DAS Organic'Lab Chemic?is 18 shipments
inorganic Lab Chemicals
':528 Laboratory/DNE Lab Chemicals 3 shipments
535 Instrumentation NSLS/ | Waste Oil 235 gallons
SEEP/NSLS
535 Instrumentation NSLS/ | Toners 34 pounds
: SEEP/NSLS v
558 Chemistry Waste Oils 442 gallons
558 Chemistry Solvent/Water
Organic Lab Chemicals 6 shi ‘
| Inorganic Lab Chemicals 86 shipments
Acids
703 BGGR Labs/Chemistry Waste Oil 80 gallons
703 BGGR Labs/Chemistry OrganiclLab Chemigals 30 shipments
Inorganic Lab Chemicals




TABLE 4-1

o
1.

HAZARDOUS WASTES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE FOUR
‘ Building Description/Division Waste Material Quantities or Shipments*
‘ 725 NSLS o Waste Oils . Not Available -
725 NSLS Organic Lab Chemicals 29 shipments .2
726 {NSLS Solvents 460 gallons'™"t
750 | HFBR/Reactor Waste Oils 808 gitons, . _
750 - | HFBR/Reactor Organic Lab Chemicals e gare
‘ . . e, 1365 ™
‘ Inorganic Lab Chemicals AR 6 spmq s
801 Medical Organic Lab Chemi-als h."‘b‘
Inorganic Lab Chemieals.. ] 50 shipments
815 Chemical Sciences/DAS | Waste Oils . ¥ k ) " 480 gallons
815 Chemical Sciences/DAS Organ‘i:olil’_afb‘_f;'hve‘pic§t§. ' 49 shipments
Inorgani¢Lab Chigmicaly
820 DNE wés‘;‘e,oi'ii’f'z.: o 9,800 gallons
830 |Nuclear Waste .- Organi¢s * ‘Not available
Management/DNE -, -, L |
830 Nﬂg'cle;"'rigg‘_lyqlstg:}. ‘._f':_',kl"@'tésins 108 gallons
. :fMahagehiant/DNEs,
9508 -] Nuiclear Wasfe™ Organic Lab Chemicals .
A {Ml@nagement/DNE Inorganic Lab Chemicals 30 shipments
'.'90‘1. Rijelear Waste Solvent/Water
v Management/DNE Organic Lab Chemicals 18 shipments
L Inorganic Lab Chemicals
9N Physics Acetone/Alcohol 800 gallons
911 Physics Waste Oils 1,920 gallons
911 Physics Organic Lab Chemicals ;
Inorganic Lab Chemicals 14 shipments
912 | AGS ‘Waste Oils 1,200 gallons
914 Beam Component Resins
Assembly/AGS Paints 7 shipments
Cement
919 AGS Waste Qils 2,160 gallons
919 AGS Vythene/Oil 1,760 gallons




TABLE 4-1

HAZARDOUS WASTES
BROOKHAVEN NATIONAL LABORATORY UPTON, NEW YORK
PAGE FIVE
Building | Description/Di\’/.isiqn Waste Material “Quantities or Shipments*
919 AGS Resins 28 shipments
‘ Hardeners ' ‘
| Epoxy v
922 AGS Vac. Oil and Trichloroethylene 360 gaj]pﬁﬁfj,
923 |AGS Waste Oil 2,360 Gallors
923 AGS Trichloroethylene ‘ 2§Q’§$H6t)s.l.
923 | AGS ' Oil/Vythene o ':"-}ff8,.10 éj‘e{hpns )
Source: Emma, 1986. L " , L :'f:‘ )

* Column indicates quantities for 1986, where drumload quantltleS'were shipped to HWM or
number items shipped for less than drumload .quanﬁfmes, typlcauy, laboratory chemucals in small
quantities (e.g., pounds, grams, or gallﬁns) i
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principal DOE orders regulating waste management at DOE sites. The Resource Conservation and

' Recovery Act (RCRA) of 1976, the 1984 RCRA amendments, and associated regulations issued by EPA,

establish the technical and management standards used by the Survey as the basis for evaluating
hazardous waste and mixed waste handling and facilities. The ALARA principles, as outlined in DOE
orders, were the basis for evaluating waste facilities and practices associated with wastes containing
radionuclides and hazardous constituents.

New York State regulations for hazardous waste are virtually mirror images of EPA’s. The m‘&:st
significant difference is the application by New York of hazardous waste regulations to certam,PCB
wastes. Solid waste mcludmg sanitary and inert wastes were evaluated in accordancé wrth New \?ork
State regulations and good management practices.

4.1.1.1.1 Waste Accumulation Areas

The existence of numerous points where hazardous‘wastes are generated ha.s resulted in the need
for many Waste Accumulation Areas (WAAS) Smail q\ganttties of h.azardous radioactive, and mixed
wastes are accumulated at’ WAAs prnor to ptckup and ‘transport to the Hazardous Waste
Management Area (HWMA) fo; further processmg and/or off-srte shipment to treatment or disposal
facilities. BNL has more thara 30° WAAs which aré used for hazardous, radioactive, and mixed wastes.
(Mixed and raduoacny";wastes wnlr be drscussed in Sections4.1.1.2 and 4.1.1.3.) One WAA may serve

a buuldmg, patt.of a byudmg, ora t;roup of bunldmgs Most WAAs at BNL are located outdoors.

Waste Ilqutds sych‘as solven‘ts, acnds, and bases are contained in small plastic and glass containers and

.‘sqlid 1aboratbry chem;zals in bottles and boxes. Larger containers such as drums and tanks are used

to store onls soi.vent/onl mixtures, and oil/coolant mixtures. WAAs at BNL are not listed or managed
on’ a snte-wude basis. Building Health ard Safety Coordinators are generally responsible for
mamtammg WAAs and ensuring that wastes are properly packaged and |abeled. However, in
certain areas, wastes were being accumulated in areas unknown to the H&S Coordinator responsible
for the building.

The Survey team made several observations regarding conditions and practices relating to WAAs.
Waste containers placed in WAAs were generally not labeled as hazardous wastes or with
accumulation start dates. Virtually none of the WAAs had secondary containment. This included the
waste oil tanks. Surface grade at some WAAs would allow spills to gain acgess to storm and sanitary
drains, or soil. In severai cases, there was visible evidence that spills had c<curred at WAAs. Stains
indicative of oil releases were observed at the B-510 WAA, ';he B-928 WAA, the B-535 WAA, and

. around the 300-gallon waste crankcase oil tank at B-423. Spillage occurred on such a routine basis at
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B-423 that spill-absorbent material was always kept around the tank and replaced as a matter of
routine. |

Table 4-8 in Finding 4.1.2.4.1 gives a more detailed listing of WAAs and conditions as observed
during the Survey. |

Even though no permit is required, certain regulatory requirements are applicable to WAAs. These

requirements include separating mcompatlble wastes; labeling, as hazardous waste comalners, all

containers holding hazardous waste; recording the accumulation start dates on each contalner'::"

not exceeding the 90-day storage limit. Although requirements for tmpermgabie Surfaces

secondary containment (which are applicable to permitted hazardous waste- storage facﬁmes) do not
apply to WAAs, it is considered an accepted industry practice to comply ’wuth these requwements
This is especially appropnate at BNL, since it sits on relatwely porous SQIlS over a solevsource aquifer.

4.1,1.1.2 Hazardous Waste Pickup Procedures

l"‘

Requests for pickups of hazardous wastes are made by the generator to Hazardous Waste
Management (HWM) on a ”Hazardous Matenals Wgste Control Form (Nonradioactive).” This form

requires that the generator provude mformauon on the physical and chemical properties of the

waste. The forms ac‘j numbered sequemlally and their number is placed on a tag attached to the

waste cor\_’gamér.';.}'he truck drlyer frdm HWM then picks up the designated container at the WAA.

. -Cenam was’te& gener.afted on a regular basis at a specific point are assigned a “routine number.”
These wastes w'hen placed in a WAA and designated by the routine number on the tag, are picked
up~.by_ the truck driver. The truck driver, rather than the waste generator, fills out the required

information on the cont * form.
4.1.1.1.3 Hazardous Waste Management Area (HWMA)

The HWMA is the central receiving, processing, and storage area for all BNL hazardous, radioactive,
mixed, and PCB wastes (Figure4-1). The HWMA is fenced; about one-fourth of the area is paved
with blacktop and the remainder is natural field grass and weeds. Four permanent buildings are
used for waste processing, treatment, and storage; six railway cars are used for storage of
equipment such as new drums, vermiculite, cement, and packing materials; and an incinerator is
situated in the HWMA. Areas and activities in the HWMA refated to hazardous waste management
are discussed below, whereas HWMA radioactive waste management areas and activities are
discussed in Section4.1.1.2.

4-8
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Results of routir.2 groundwater monitoring have shown that groundwater in the area of the HWMA
has been ¢ontaminated with organics, inciuding 1,1,1-trichlorethane, trichloroethylene, chloroform,
and tetrachloroethylene. The plume of organic contamination from the HWMA is currently being

treated by air stripping to remove volatile organics. See Section 3.2 for further details.

Radioactive contamination of the soil and subsurface has also occurred and is discussed in
Sections 3.2 and 4.1.1.2. Runoff from the HWMA drains outside the fenced area and ponds durlng
wet periods. The runoff is not analyzed See Section 3.3 for further details. M

The northern portion of B-444 is used for receiving, sorting, and stormg nenrad@ac.twe—hazardous
wastes. Wastes are segregated into broad classifications (e.g., carcmogens sohds, causncs, ugnitable
etc.) by HWM personnel. Large quantities (barrels) of waste materral are transferred to B-483, if
liquid. Small quantities (liters) are stored in spill trays qutrl padsaged for off*sute dnsposal PCB oils
and/or equipment is transferred to B-448. Packaging of small waste contarners into larger containers
(laboratory packs) for disposal at off- srte facmtlesws peﬁmrmeﬁ' by vendor personnel. Waste
materials, when delivered, are placed on a wﬁrkbench ot tables for segregation. Delays in

segregating the waste result i ina c!uttered work area as was observed during the Survey.

L .. . ..'
Y e
I LA

The flammable lqu storage cabmexa in B 444 contain flammable waste; however, the bulldnng
lacks fxre prméctmn {n' addmc«n, r'nechanlcal ventilation is madequate The situation is further

The"SQuth end of B-444 is used as the work and storage area for the adjacent incinerator. The

incinerator is used for the burning of certain low-level radioactive wastes. The incinerator is a
vertical, three-stage, air-controlled unit, equipped with an automatic hopper feed system. The first
stage is ignition, with two oil-fired burners. The second stage is the afterburner, with one burner,

and the third stage encompasses heat retention and particle separation.

Until early 1986 the wastes incinerated in B-444 included scintillation vials. This practice of burning
scintillation vials was stopped, since these vials contained hazardous solvents and BNL did not want
to undertake the process for permitting the incinerator as a hazardous waste incinerator. Currently,
the incinerator is used only for burning small quantities of animél carcasses and laboratory debris
such as glcves, pipettes, needles, and syringes. HWM personnel estimated current usage to be only
.2 hours/month.
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Building 446 is used for radioactive waste (see Section 4.1.1.2 for further details).

Buildirig 448 is a sheet metal building on a concrete pad that is used as a general works and storage
area. PCB-contaminated oils and equipment are stored in this location prior to shipment off-site.
Secondary containment trays for PCB liquids are provided.

Building 483 is beam and post construction with a corrugated, sheet-metal roof, open on one end
and with three corrugated fiberglass sides and a concrete floor. This is the storage area for drurm
and containers holding hazardous waste. Several discrete diked areas are used to separate

incompatible wastes. Dikes are made of concrete and integral with the conqrete ﬂbor, S0 t

releases may be contained. Most drums are stored on 1-inch bars to keep 'them fram_tommg mto
contact with any liquids that may be on the floor. This bmldmg does not have “any utmtles
Application has been made for a RCRA Part B storage permit. = . oo

(o

) . . N
g . _.-.
(P8 . . ‘e, , “.

The paved asphalt area in the central portion of: the HWMA zs used to store drums containing
hazardous and/or radioactive waste. Durlng the tm;e\qf the S‘urvey, no drums containing hazardous
waste were being stored on the paved area However accordmg to a BNL assessment (Safety
Assessment Committee, 1986),,9everal hundred drurm of oul were being stored there as recently as
December 1986. Prior to. cbnstrug‘aon of the B- 483 storage facility for containerized liquid hazardous
waste, all such wastES'Would have baen stored in this area. A portion of the paved area was heavily
staine~ Runbff.from ‘the area had é ‘visible oil sheen. No analytical information was available on
elther the r-;mo,ff'gf the r&d’éwmg soils.

ﬁ'h’irjcy;f‘i‘ve drums of oil-contaminated sand, generated by cleanup of ignitable hazardous waste fuels
and. ‘fqei oil spills at the Central Steam Facility (CSF), were being stored on a paved area near
Building 448.

in addition, radioactive oils, shipping containers holding compacted radioactive trash, and solidified
slurry resulting from the evaporative concentration of radioactive wastewaters are stored on the

paved areas (see Sections4.1.1.2 and 4.1.1.3 for more details).

Low-level-activated AGS equipment is stored on a grass field, and highly contaminated equipment
was stored in covered trenches and holes (see Section 4.1.1.2).

The detonation area is used to burn or detonate explosive and highly reactive wastes. The burning
- area is surrounded on three sides by an 8-foot-high earthen berm. Leaking gas cylinders are vented
to the atmosphere in this area, a practice that BNL planned to phase out.



HWM personnel neutralized small quantities of acids, bases, and alkali metals at the neutralization

area of the HWM facility. The salts resulting from the neutralization are still stored at the HWMA.

Supernatant was disposed of by pouring it on the pavement. This practice was stopped in 1986.

Neither the wastes nor the neutralized supernatant were tested for hazardous constituents, such as
metals. See Section 4.5 for additional details on the HWMA,

4.1.1.1.4 Underground Storage Tanks

Subtltlel of the Resource Recovery and Conservation Act(RCRA) requires EPA to promulg .te
regulations for underground storage tanks (USTs) on notification, leak detectson,. recgﬁds release
reporting, corrective actions for releases, tank closure, and new tank performance standards USTs
are tanks with 10 percent of the tank volume, including plpmg, underground The regutatnons apply
to all USTs holding chemical substances as listed in Sect!on LO1(1"4) of CERCLA petroleum, and
substances derived from petroleum (fuel oil, gasollﬁe ete)r and are separate from hazardous waste
tank regulations (in Sections 264 and 265 df RCRA\regutamonsp for tanks:containing listed or

characteristic hazardous wastes.

« °

releases corzethe aCtIOﬂS" aﬂd new tank performance standards were proposed on Apnl 17,1987,

o,
By ﬁ

._but are not ye'__ n etfect.
Suﬁ&l.k County, in which BNL is located, has also established in Article 12 “Toxic and Hazardous
Materials Storage and Handling Controls” regulations that apply both to aboveground and
underground storage tanks. The county regulates tanks as part of a county-wide program to protect

the sole-source aquifer from contamination.

Table 4-2 describes information regarding USTs in the notification submitted by BNL, May 1986, to
the NYSDEC. Information is given on construction material, age, capacity, substance stored,
corrosion protection, and usage status. Most of the USTs listed are more than 25 years old, with the

true age being unknown in several cases. Corrosion protection is either not provided or unknown in
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most cases. All but four tanks store radionuclide-contaminated wastewaters.

Table 4-3 lists underground oil tanks at BNL. These tanks, although underground, were considered
by BNL to be exempt from the RCRA notification requirements.

4.1.1.1.5 Central Steam Facility
The BNL Central Steam Facmty (CSF) supplies steam for heating and cooling to all major BNL famlrﬂes

Since 1976 the CSF has utilized Alternative Liquid Fuel (ALF) in the four hlgh efflcnency bonlér unuts;tas
a fuel source. ALF is the blended product of No. 6 oil or vartous other heavy (wscous) orls and k]

combination of government surplus fuels (such'as JP-4, JP-5, Navy SpECIari. etc. ), and Ltght Feed"‘

Stocks (LFS), which are spent or wasted solvents classified as hazardous due to thexr :gmtabtlrty
Light Feed Stocks include petroleum dnstnllates, alcohols, solvents, and mmefal splnts With heating
values ranging from 80,000 to 140,000 BTU/gallon. The fuel usage in. 1985 was 5.8 million gallons, of
which approximately 80 percent were Light Feed Stot'ks

Typical constituents of ALF include the followmg. methahol ethanol propanol, isopropanol,
hexanol, benzene, toluene, xylene naptha, Navy Spemal “Bunker C," petroleum tank line interface,
-No. 6 residual oil tank artd b;rge bottoms, proce&sed petroleum product spill recoveries, substandard
JP-4 and JP-5, and subsatandard dlstHiate o:ls (No 2 and 4). Many of these fuels are hazardous wastes,

4.4-

zardous-bechuse of their ignitability.

with most cIas;HLed ash

.‘EPA hazardo' S wasten-egulatlons allow the utlhzatlon of hazardous wastes or fuels in "industrial
furnaces and h.rgh efficiency boilers of the type used at the CSF. The burning of the fuels in such
unlts JS currently exempt from RCRA regulation, although storage is regulated. Burners storing
hazardous waste fuels on-site must submit Part A notifications to EPA and submit a notification to
EPA of their hazardous waste as fuel activities. BNL has fulfilled these requirements. BNL also
complies with the requirements that all shipments of hazardous waste fuels to BNL are to be

accep*ed only when accompanied by a manifest.

EPA published on May6, 1987, proposed regulétions that would subject facilities utilizing
waste-derived fuels, such as the CSF, to the general facility standards for hazardous waste treatment,
storage, and disposal facilities. Permit requirements would be similar to those for hazardous waste
incinerators. A Destruction Removal Efficiency (DRE) of 99.99 percent would be required for the
principal organic constituents in the hazardous waste feed. Tests conducted on the boilers discussed
later indicate that this standard may be attainable (see Section 3.1.2 for further details on the CSF).

4-15
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TABLE 4-3

UNDERGROUND OIL TANKS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
B,\',‘ig Type Fuel (Cgaaﬁf;:s); ate e R‘if’{;t
' ‘ Tested Installed .| Required
30 |No.40il 1,000 - 5/83 S8 | Uk
50 |Diesel 275 9/82 - 9/87 "
51 |No.20il 1,000 | 6/82 N ST
87 |No.20il 2,000 | 6/82 o | Es7 )
88 |No.20il | 1000 | em2 Jn. - | g owere
90 |No:20il 1,000 | 6/82 ' *6/87
91 [No.20il 2,000~ “&B2 "} % 6/87
93 |Gasoline “a7s pvimey, [- 7/88
99 |Diesel . 278, | hrm2 . 6/87
168 |Gasofime *." 2757 /83 : 7/88
184 fMo.204 “J-3000 | em2 - 6/87
244, [No 2ol 2,000 | 682 : 687
"~ "-'.,_.‘No.':zf'di‘l' 2,000 6/82 - 6/87
Diesel 275 | 6/82 . 6/87
No. 2 Ol 2000 | 682 | - 6/87
405 |No. 2 0il 1,000 - 5/83 5/88
406 | Lube Oil 4000 | &3 } 8/88
422 |No.2Oil 3,500 6/82 - 6/87
423 | Gasoline 15,000 9/82 - 9/87
423 |No.4 Oil 3,500 | 6/82 : 6/87
424 |No.20il 2,000 | 682 : 6/87
444 [No.2 Oil 1,000 : 5/83 5/88
445 [No. 2 0il 1,000 | 682 : 6/87
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TABLE 4-3 :
UNDERGROUND OIL TANKS

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE TWO
069 | ryperuer | 020 | B [ *Tenc | seres |
‘ Tested Installed | -Required
452 |No.40il 3500 | e83 | - w7
457 |No.40il 3,000 | 882 N R
479 |No. 40il 3,500 7/82 B R ’
479 |No.40il 10,000 | 7/82 a |
490 |Diesel 2500 | 682 . = IH
) 493 |No. 4 0il 2000 | 788" [
) 494 |No.20il 1,000 | N |
526 |No.20il | R0tk |
- 535 |Diesel .- 6,000 | '.6/82
575 [Nocz@il -0 | 10000 682
629 fhiiesel, " J-706000 | 6182
o o e I
. 638, | Gasoline 8,000 9/83
i Fs30 [Gasoline 8,000 g2
630 |Gasoline 6,000 11/83
630 |Lube Oil 550 | 883
633 |LubeOil 1,000 - 1/84 1/89
9124 | Diesel 3,000 - 1/85 1/90

Source: Kinne, 1986D.

(1) These buried fuel oil tanks to be either removed or abandoned in place
and filled with sand after buildings are connected to central
underground steam system.



BNL submitted a RCRA PartB application to EPA for the CSF. This submittal was returned by EPA
when New York attained RCRA primacy. BNL resubmitied the RCRA Part B application to New York
as a Part373 appllcatlon, which essentlally consisted of the RCRA Part B application. New York's
Department of Envnronmental Conservation said that the submittal was unnecessary since, under
New York regulation, the utilization of hazardous wastes as fuels in high-efficiency boilers was
‘currently exempt from regulations. Since New York will be regulating the storage of hazardous
waste fuels in the future, BNL hes"‘r‘equested that NYSDEC process the application as a hazardous
waste storage p‘ermit application. -

O LN

The CSF utilizes 21 tanks to receive and store the varnous components of the / LFs These steel tanks
do not have protectlve linings, since the fuel oll and hydrocarbon products stored acegenerally i
the neutral range not requiring protective linings, accordlno to BNL No slgnuﬂeant nternal

corrosion has been noted during inspections of tanks emptsed for cleanlng and/or modlfrcatlon

Tanks storing Ltqund Fuel Supplles aré enclosed in: 1mpervrous contamment dlkes Tanks 5, 6, the
mini-tank farm area, and tanks 7, 8, and 12 through 17\have a bentemte clay liner installed inside the
diked area. Tanks 30 through 35 (tank trallérs) afehoused Qn Concrete pads with concrete blocks on
three sides and a sand bag end- c{osure to allow tanker movement Unloading stations have concrete
containment pads. TankS61 1A and 61 1B thh a 210,000-gallon and 215,880-gallon capacity,
respectively, do not ﬁave any lmpef\/uous llners but are not currently being used. BNL is planning on
installing mpermous rmers‘ for these tanks Table 4-4 describes tanks used in the ALF program at

Vo "" e

Runoff coIIected:‘ln the mini-tank farm containment area is periodically pumped to the sanitary
system Prior to dlscharge to the sanitary system, the runoff is checked for a visible oil sheen. If an oil
sheen is visible, further analysis will be performed; although BNL has no formal procedures detailing
further analytical requirements.

The Survey team observed that spills occur around unloading areas. These spills are cleaned with
sand. Oil-contaminated sand is then shipped to the HWMA for disposal.

Underground fuel transport piping is of welded “conduit system” design and construction. Above-
ground piping is mounted on piers of welded construction, hest-traced, insulated, and is remote
from vehicular traffic. Containment for releases is not in place; however, leaks from pipes have not

occurred.
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TABLE 4-4

- CENTRAL STEAM FACILITY TANK CAPACITY
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Number | oesgnation | altons | B8 - PresentUsage
—_——
2 6118 215,880 5,140 , | ALF blending tank e ;jj{;
3 611C 300,000 7,143 | Daytank - ALF storage e ”T
4 611D 420,000 9,524 |Daytank-ALFstorage %% .l :
5 611E 300,006 7,143 | GSA storage - govt. surplys jue|"~',,:j=;f‘7;‘;';..
6 611F 300,006 7,143 | GsAstorage “govt. su'rplq“é'f'fd"g_l_ R
7 NA 19,992 476 | LFSstorage/ALF blending,
8 NA 59,976 1,428 1 GSATéceiving/holding tank
12 NA 59976 | .1 ,‘428‘ G&A reéé[.&in%olding storage
13 NA 9,996 | *.".238; | Waste solvent receiving/holding-light feed
S e whstock (LFS)
14 §;996 . 238 | Waste solvent receiving/holding-light feed
| R stock (LFS) |
15 ! R '9_.,995"" 238 | Waste solvent receiving/holding-light feed
K e stock (LFS)
16 Y 9,996 238 | Waste solvent receiving/holding-light feed
) Ll w stock (LFS)
‘; 17 9,996 238 | Waste solvent receiving/holding-light feed
' ; ‘ stock (LFS)
29 NA 4,998 119 | GSA/LFS receiving/holding tank(1)
30 NA 4,998 119 | GSA/LFS receiving/holding tank(1)
31 NA 3,880 92.4 | Holding tank noncombustible sediments
32 NA 4,998 119 | GSA/LFS receiving/holding tank()
33 NA 4,998 119 | GSA/LFS receiving/holding tank(!)
34 - NA 4,998 119 | GSA/LFS receiving/holding tank("
35 NA 18,001 | 428.6 | Waste solvent receiving trail order day tank

Source: Kinne, 1986¢.

{

(1) Tanks 29, 30, 32, 33, and 34 used only when no other tank is readily available.
NA Not available
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‘ | ‘
- Test programs have been carried out to determine the Destruction Removal Efficiency (DRE) of CSF

boilers for destroying hazardous constituents in the hazardous waste derived fuels. The test
program was carried out as part of a research program conducted by EPA's Environmental Research
Laboratory to evaluate the thermal destruction of hazardous wastes in iﬁdustrial furnaces and
indu's{rial boilers. in addition to determining the DRE for hazardous components in the fuel, the
- testing program sought to identify any hazardous products of incompliete combustion (PICs) formed
in the boiler tested. - |

DREs were determined for the principal organic hazardous constituents (POHCs) |dent|f|edj' |

fuels fnred and for three chlorinated spiking compounds. Better than 99. 99-percerrt destrucﬂon
efficiency was obtained for aII compounds, except for xylenes present in the No 6 0|J the 70 percem
No. 6 Oil/30-percent waste solvent mixture, and the splked waste solvent mlxture Xylenes, a'listed
hazardous waste, are not cited because of hazardous constituents (er othefhsted wastes) but are
considered hazardous due to |gmtabmty The only Pi(;s-ndent;.ﬁed dUrmg the test program were
substituted phenols, wh|ch were formed durmg the tests Phenq! present as a major component.
(23 weight percent) of the sprked waste solvem mlxture exhjbnedz DRE in excess of 99.99 percent.
Trace metal emissions were found to be hvgher durmg the hazardous waste tests than during
backgr0und tests. ’

'\
‘ Vi
N v

Ll
A -

o . .

Bottom ash has, on ttqtasnon‘ exceeded the EP toxicity limits for cadmium, However, the mixed CSF
ash from all botferapasses the EP test

._Sgec;hcatuon ho'r the wastes used in the ALF call for the absence of PCB contamination. All | incoming

sh:pmeﬁts are éhecked for PCBs. Currently, military fuels are not blended until shown to be below
the: 50 ppm level. The practnce of holding military fuels for PCB analysis, before blending, resulted
from ‘the PCB contamination incident described below.

Currently, the CSF is storing 286,000 gallons of PCB-contaminated military fuel. This contaminated -
fuel resulted from blending a shipment of PCB-contaminated jet fuel with fuel oil and other waste
fuels in an ALF blending tank. The PCB-contaminated fuel was being burned when the
contamination was discovered. Burning was stopped immediately when the analytical results
showing PCB contamination became available. Currently, the contaminated fuel is being stored,
while BNL awaits final reg‘u|atory agency approval to combust the fuel in accordance with technical
requirements previously negotiated. See Section 3.1.2 for further details.

The ALF program is being suspended due to lower fuel oil prices, which have significantly reduced

the economic incentives that have driven this program. The program may be revived if negotiations,
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regarding ‘transportation charges, are successfully concluded between BNL and ALF component
suppliers.

4.1.1.1.6 RCRA Part B Application

BNL has submitted a RCRA Part B permit application for the HWMA to NYSDEC. Cunently, BNL is
negotiating permit cond! tlons with the agency. ‘

The RCRA Part B application listed nine Solid Waste Managerﬁent Units (SWMUs).

1. Current Landfill - Nonhazardous waste
2. Former Landfill - Received hazardous waste ‘ SRS ) e
3. Chemical Pits - Received hazardous waste . : RN g

4. Sewage Treatment Plant - Sludge drying beds,,no haza.rdous waste -, i

5. Incinerator - Mixed scintillation vials burnéid untll Aprll 1986 iy ‘

6. Wastewater Treatment Unit - Samtary sewag: treatmentplant nonhazardous waste
7. Storage Tanks - Central steam facmty handles rbmtable hazardous waste

8. Waste Recychng/Energy Recovery Centraf steam facmty, ignitable hazardous waste
9.

Hazardous Waste .Management FaC| I}ty

The former landfrlls and chem-mal plts are likely to be addressed under RCRA Section 3004(u)
provrsrons regarmng contm‘umg releases from SWMUs (see Section 4.5 for more details).

Ve

&f.fﬂ_ 2 Radicattive Waste

Radie‘a.ctive waste is defined in 49CFR171.83 as any material whose concentration is greater
than 2 uCi/g. DOE Order 5480.2 defines radioactive waste as “solid or fluid materials of no value
containing radioactivity; discarded items such as clothing, containers, equipment, rubble, residues or
soils contaminated with radioactivity, or soils, rubble equipment or other items containing induced
radioactivity such that the levels exceed safe levels for unconditional release.” Since specific
numerical levels are not included, in effect, this defines any waste that contains radioactivity in

excess of background levels as a radioactive waste at DOE facilities.
4.1.1.2.1 Sources

BNL generates radioactive wastes from experiments and maintenance activities at several large

facilities, the machining of radioactive materials, and activities utilizing radioactive isotopes and

N
v
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chemicals in various laboratories. Table 4-5 describes sources and general composition of radioactive
wastes at BNL. Major facilities at BNL that generate radioactive wastes include the following:

a. High Flux Beam Reactor (HFBR). The HFBR is a heavy-water moderated and air-cooled,
60-megawatt research reactor (Commercial Reactor 500-1,000 megawatts) designed to
produce a concentrated neutron beam for use in experiments. This results in a need to
change fuel rods much more frequently than in reactors designed for power production.
Spent fuel rods, when changed, are stored in the reactor storage pool until shnpped
off-site. Five-hundred fuel rods were in storage at the time of the Survey The canai
contains 68,000 gallons of water. Five-hundred gallons of water are, added weekly""o

make up for evaporative losses caused by heating of the watec as the .resu[t of heat
generated by radioactive decay of the rods. BNL personnel noted that the volume and
radionuclide concentration of the air- condr’uonmg condensate ofthe Hi-BR coFrelates with
that expected from the volume of make-up water ,Cut-off fuel rod ends are stored in
aboveground concrete vaults at the HWMA uhtﬂ radwactwe Jevels are low enough to
meet shipping standards and Hanford s acceptance' cntena The 10,000 gallons of heavy
water in the reactor are perlodadally “cﬁanged fo keep the tritium content at acceptable
levels. The heavy wqter is shlpped to Savannah Rwer The principal radioactive wastes are
compactible trast\ and radioactwe (esms The resins contaminated with tritium, and
moderatety"a

ontammated wnth neutron-activated materials, are generated in the
uon*exchange sys‘tem used to punfy the reactor storage pool water.

b Medkafkeﬂearch Reactor (MRR). The MRR, which is a small reactor that can be virtually

' turned‘on and off as needed, is used for medical treatment and research experiments.

‘¢. Brookhaven Linear Isotopes Producer (BLIP). The BLIP uses a proton beam to irradiate

targets. Waste targets are shipped to the HWMA for long-term storage. Highly
radioactive target cooling waters are produced and treated at the B-811 Radioactive
Wastewater Treatment Facility.

d. Miscellaneous Facilities. Other facilities involving radioactivity and producing radioactive

wastes include the Research Vande Graaff, used mostly as a tritium accelerator; the

Tandem Van de Graaff, used to accelerate protons and other atomic nuclei; the

I
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Dynamatron, a 3-MeV electron accelerator and a 60-inch Cyclotron used to accelerate
protons and helium nuclei, and ongoing laboratory activities using small amounts of
radioactive materials.

e. Brookhaven Graphite Research Reactor (BGRR). The BGRR was retired from service

in 1968. The reactor was a graphite moderated and reflected, uranium-fueled, air-cooled
reactor. It consisted of a graphite cube (25 feet) penetrated in a north-south direction by
an array of horizontal, parallel, cylindrical channels containing uranium fuel elemaeits.
Cooling air was drawn through the fuel channels. o

In 1968, when the reactor was shut down, radioactive matenal w1thm the shleld wa‘s"
reduced to a mnmmum All fuel elements from the graphme core were rérﬁoved
Experimental apparatus that could not safely be Ieft ?or an extended perlod were

removed. Penetrations through the bIOnglC@l- shleld vere closed and sealed with one

opening remaining with air vented through an absolute f||‘cer" Fuel elements in the canal
were removed and shipped off snte for. reﬂrocessmg T'ab|e4 6 describes radioactively
contaminated material assomatéd w;%h tF\e BGRR which is still in place and must

ultimately be removed.

D L
Lty vt
PR « o o

-

Small quanl,’itle f'l!qwd Wastes, generated in laboratories, are collected in small containers such as
\3: ga]fon carBays a’hd,. dependmg on the nature of the wastes, are either shipped to the HWMA
fac‘yltty for solldrf:catmn or to B-801 prior to treatment in the B-811WCF. Usually these small

quantity wastes are handled in the waste accumulation areas discussed in Section 4.1.1.1.

Larger volumes of aqueous radioactive waste are collected in retention tanks. Processes or
laboratories generating radioactive wastewaters are plumbed directly to retention tanks with the
eontents periodically trucked to B-811. Radioactive wastewaters are piped from the HFBR and the
801 Hot Laboratory Complex directly to the B-801 radioactive wastewater storage tanks for initial pH
" adjustment. Table 4-2 contains information on retention tanks used for radioactive wastewaters.
Further details regarding the collection of radioactive wastewaters in tanks can be found in
Section 3.3.1.

Compactible radioactive solid wastes, such as rags, paper containers, and general laboratory debris
. are segregated from nonradioactive trash at the source. Noncompactible radioactive wastes (such as

acids, solvents, laboratory chemicals, oils, contaminated equipment, etc.) are placed, along with
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TABLE 4-6

BROOKHAVEN GRAPHITE RESEARCH REACTOR (BGRR)
RADIOACTIVELY CONTAMINATED MATERIAL
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

BGRR

1. Reactor - 25-foot cube of graphite within biological shield. 65,000 pieces of graphne
Highly contami iated.

2. | Control rods - highly contaminated.

3. |Interior pneumatic tube facility on north face - highly contaminated.

4. | Building 701 Canal Facility ‘ el T ’
(a) Deep Pit - highly contaminated; i i ' _
(b) Shallow Pit - highly contaminated; s ' . ‘ ‘i'
(c) Chute from South Plenum to Canal - hlghlycontammated S

5. | Plenum floor at both north and spu"th":f@gi'?fs.?';,t‘?Tg:'Q_ly 'c"é;i),ta minated.

6. | Aaimal and instrument tunnels un"dér‘ re'éi_c’ft.g_‘)r"- motlerately contaminated.

7. ) Fuel storage vault : veF‘y“thﬂy conté‘m'i'naté'c'i (alpha).

8. |Plumbingin byddmg for hquld waste moderately contaminated.

9. {3,000 fetet,Z in ,Jaser’nen'g.used for storage of radioactive beam transport components, pipe,
pumbs, etc Thls equmént is moderately to highly activated.

-,

BGRR COOLING AIR DUCT WORK - Fission Product Contaminated

T,

Exit cooling air ducts below grade out of reactor - highly contaminated.

2.

Filter housing pit ahead of fans - highly contaminated.

3.

Instrument house ahead of fan house - moderately contaminated.

FAN HOUSE WITH FIVE FANS AND ASSORTED DUCTS

1.

Fan housing and plenums - highly contaminated.

2. Fan motors - very lightly contaminated.
3. | Ducts above and below blowers - highly contaminated.
4. | Silencersinducts - highly contaminated.
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TABLE 4-6
BROOKHAVEN GRAPHITE RESEARCH REACTOR (BGRR)
RADIOACTIVELY CONTAMINATED MATERIAL

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE TWO

CANAL HOUSE - BUILDING 709 - Moderately Contaminated

1.

Water treatment house - moderately contaminated.

2.

East yard area around canal house: .

(a)
(b)

(¢
(d)

(e)

Parts of the yard might have light contamination under pads;

Digging may be required after concrete of canal has been removed beCaUSe. oi possable‘"
low-level ground contamination; walls of canal htghly contamrr‘iated .-

ar™, e

Storage pits in yard - moderately contaminated; D

East yard storm drain system - possibly very Ilghtly contammated
Pneumatic tubes to Hot Labor‘atory ,under east yard - highly to moderately
contaminated. o

o, O, e

"

Pty

BGRR LABORATORIES - Byilding 703. .. =~

1.

Possibly very:lfghtly-tontarnjnated in hoods and hood filters.

Pl ﬁﬁb}ﬁﬁ"for I"rdﬂi.d was'f-b Iig'htly ¢contaminated.

2
,-3‘-L'.

'Baéemem east end, ‘east enclosure very lightly contaminated.

Source BNL 1986c
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compactible wastes, in WAAs. (See Section4.1.1.1 for further details on WAAs.) Waste generators
must submit a Radioactive Waste Pickup Form to HWM for transportation to the HWMA for
processing treatment and storage.

The Survey team »bserved that BNL procedures for the labeling of radioactive wastes were not
always followed and that one BNL procedure, “routine pickups,” is questionable. These procedures

are discussed in detail in Section 4.1.1.1 and Finding 4.1.2.4.1,

4.1.1.2.3 Hazardous Waste Management Area

The Hazardous Waste Management Area (HWMA) is the central recewang, processrn@ {teatment"'
and storage area for radioactive and hazardous wastes. Areas and actlvmes i ‘che HWMA re’fa‘ted to
radioactive waste management are discussed below, whereas hazardous waste management areas
and activities are described in Section4.1.1.1. Problems refatmg to pest releases are discussed in
Sections 4.5.1 and 4.5.2. A S

Building 446, a sheet metal, garage- type bunldmg on a concrete pad, is used for receiving, sorting,
and storing compactible radmactwe waste. Same noncompactlble waste with low radiation levels is
also stored in B-446. Neuj.rallzatlon and sohgnflcanon of small quantities of liquid radioactive
wastes, such as acuds,, hases chromtc ar.td cteanmg solutions and solvents, takes place either in B-446
or right outsxdeﬁﬂe doq‘ .

,_Drums and r‘adloattwe wéste shipping containers are stored oltside on the asphalt-paved area.
Shuppmg contamers holding radioactive wastes that are to be shipped off-site for disposal are stored
in thls‘ area. At the time of the survey, 26 drums of radioactively-contaminated oil were being stored
on a“p;aved area outside of B-446. Secondary containment was not provided. Fifty-three drums of
solidified sludge from the B-811WCF were also being stored. This sludge resulted from the

evaporative distillation of radioactive wastewater.

The field storage area is used for interim and long-term storage of activated materials, such as iron
magnets, copper windings, and stainless-steel components from various experimental facilities. At
the time of the Survey, much of the material being stored was from the Alternating Gradient
Synchrotron (AGS). This material had not yet been characterized for radionuclide contamination by
AGS personnel. it had been shipped to the HWMA prior to the time when use of the "Radioactive
Waste Pickup Form,” which requires identification of radionuclide contaminants, was initiated.
. Other items stored include the cut-off ends of fuel rods from the Brookhaven High Flux Beam

Reactor, which are stored aboveground in concrete vaults.
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Certain items of equipment, such as the fuel rod ends, destined for disposal, are initially too "hot”
for immediate shipment. These items either cannot be packaged in shipping containers so that DOT
shipping requirements are met, or would cause the total radionuclide content of individual shipping
containers to exceed Hanford criteria. They are placed in covered, concrete-lined trenches (22-feet
long, 2-feet wide and 5-feet deep), or vertical (9-foot depth), or slanted (12-foot long) holes to allow
them to cool. These trenches and holes formerly held equipment from the retired Brookhaven
Graphite Research Reactor (BGRR). Much of this equipment has been removed and disposed""at
Hanford and other off-site facilities. Materials currently stored include irradiated targets and some
material that could not be identified by BNL personnel. HWM personnel said, that ma'ny of ‘thv

trenches and holes were currently not in use.

sustained periods of heavy precipitation).

4.1.1.2.4 Incinerator ‘-}i"

The HWMA incinerator formerly was‘used for burnmg scmmlatnon vials, which are widely used at
BNL for counting low eﬁe,cgy beta emntters,_ such as tritium (as HTO), or in labeled organic
compounds. Approxmately 70 cubnc feet of scintillation vials were incinerated yearly. Incineration
of scmtnllatlon wals was stopped m 1986 because the vials contain listed solvents such as toluene and
xylene hehce a hazardoufwaste incineration permit would be required. Currently, BNL is storing
.‘these wais uniﬂ a Hew: dasposal or treatment option becomes available . The incinerator is now used
oniy ’ror the mcmeratlon of biological wastes and small quantities of tritium-contaminated animal
carcaSsgs. The major radionuclide released as the result of incineration is tritium, with 945 mCi
rele$§éd in 1986. Section 4.1.1.1 has additional details on the incinerator.

4.1.1.2,5 Radioactive Waste Disposal

Solid radioactive waste is currently shipped off-site for disposal. Compaction of compactible wastes
and packaging in Department of Transportation (DOT) approved shipping containers takes place in
the HWMA. From 1953to 1966, material such as laboratory debris; unreclaimable, partially
decontaminated equipment; contaminated clothing; and personnel protection devices were
disposed of in the former landfill. From 1967 to 1978, these types of materials were disposed of in

the current landfill. All such radioactive wastes have been shipped off-site since 1978.

4-39




Currently, BNL ships all radioactive wastes to Richland, Washington, for disposal, although BNL has
used several off-site disposal areas since 1953. Table 4-7 lists the shipments, number of containers,

and off-site disposal areas for BNL radioactive wastes shipped since 1953.

The State of Washington, where the Hanford disposal site is located, has recently issued new
“Dangerous Waste" regulati‘ons, which limit the shipment of radioactive hazardous (mixed) wastes
formerly sent to Hanford. Mixed wastes include the acids, bases, chromic acid cleanup solutions, and
solvents solidified at B-446. The solidified B-811 evaporator concentrate sludge may be EP toxrc 'and

may therefore be a mixed waste. Currently, all of these wastes are being stored at the HWMA ititil

4.1.1.2.6 Radioactive Waste Contamination - HWMA S "n:l"ﬁ..,_

..

The HWMA has several areas where radioactive contammatron of the sorl and groundwater have
occurred. This contamination was attributed by BNt personnel to practmes employed prior to 1980.
In the outdoor paved area, there are several Epots thu;t are highly.contammated from past spills of
fission products. Additional "hot spots"‘rnarked ~wrth stakes exist in the ground surrounding the

paved area and buildings. The underground trenches. and pats are also radioactively contaminated.

0y
\ AN ._ o ~. .' .
RO . .t '\
AR

W

Data from the gr0udeater monltormg program at the HWMA indicates that tritium, fission, and
actlvatnon _products have entered fhe groundwater and are migrating from their sources (see

N «

Sectuons 33 and 5 for furfher detaﬂs)

Zi‘:‘.f'.-1_ 27 AIte"rirS'éting Gradient Synchrotron (AGS) Steel Storage Yard

"

The AGS department maintains two storage yards for storage of steel. One yard is used for storing

radioactively contaminated steel, the other for storing “clean” o1 nonradioactively contaminated

i

steel. However, contaminated steel has inadvertently been mixed with the clean steel yard. In both

yards steel is stored for extended periods of time, often several years.

Long-term storage of steel in the open (and exposed to the weather) has resulted in the rusting of
the steel plates. Many of the plates, especially in the contaminated steel storage ‘yard, are
extensively rusted, and rust is flaking off onto the ground. This rusted material may be
contaminating the ground with radioactive constituents. The Survey team observed rust-colored
pools of water in the contaminated steel storage yard during periods of rainfall. The soil in the yards

has not been analyzed for radioactive contamination.
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TABLE 4-7

OFF-SITE RADIOACTIVE WASTE SHIPMENTS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Ca\l(zv;c:ar | Col:‘wféi?wférs Type of Containers Cocnutr;i s Destination
1954 476 55-gallon drums 233 Sea disposal |
1955 685 55-gallon drums | 597 Seadisposal . i
1956 640 55-gallon drums 600 seadisposal,  “iuf.
1957 : 704 |55-gallondrums . 500  |]Sea 315;39@&{5
1958 692 55-gallon drums 1,100 . v}Sea disposal "
1959 | = 1354  |55-gallon drums 7o v|seadispotal

Unknown 20 Concrete vaults o SOQ | 0ak Ridge
1960 92 Large packages* A 3,000. T‘a\k Ridge
1961 60 Large pac.}gggég}- %, 1300 Oak Ridge
1962 55 Large packages*;’ 1,200 Oak Ridge
1963 a5 {large packages* 980 Waest Valley, NY
1964 3 L;a‘.r'g‘e pfgk;ayge;*" ‘ 75 West Valliey, NY
1965 | 32 yauiﬁ{'bbxes, and tanks** 152 | WestValley, NY
196‘6‘ ‘ A 30. "\'/ﬂa'ults, boxes, and tanks** 346 West Valley, NY

L 1967 "] ';_’:"‘45'4:,;;,.32' Vaults, boxes, and tanks** 4,846 West Valley, NY
1968 | 43 Vaults, boxes, and tanks** 3,132 West Valley, NY

_"-1969 None Shipped {-- - --

71970 34 |Vaults, boxes, and tanks** 3,379 West Valley, NY
1971 34 Vaults and boxes 2,400 West Valley, NY
1972 16 Vaults and boxes 653 West Valley, NY
1973 40 Vaults, boxes, and tanks** 9,824 West Valley, NY

and Morehead, KY

1974 47 Vaults, boxes, and drums 35,504 Morehead, KY
1975 48 Vaults, boxes, and drums 81.4 Morehead, KY
1976 None Shipped |-- - -
1977 136 Vaults and drums 505.6 Sheffield, iL
1978 None Shipped |-- - -
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TABLE 4-7

OFF-SITE RADIOACTIVE WASTE SHIPMENTS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

 PAGE TWO
Ca:(taer;c:ar Co?w?éi?ers Type of Containers Ccf:nut:: ts Destination
1980 None Shipped |-- -
1981 | None Shipped |- - -
1982 | None Shipped |- - -
1983 155 | Vaults, bins, and drums 1,227.1 "[Richland WA "
1984 177 Vaults, bins, and drums . '170 ‘quﬁj'abq, WA
1985 39 Vaults and bins R ;20";:2:' Rifblana, WA
1986 32 Vaults and bins 1279 Richland, WA

Source' BNL, 1986¢.

* Concrete vaults W|th 6-inch, 12-inch, and 17 mch shleldmg walls and a few sheet steel boxes

for containing less active'bulk gamma wastes ‘that have been baled.

** Same concrete ‘vauite "and stee| boxes‘plus 1,000-gallon oil tanks used for shipping solidified
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4.1.1.2.8 Radioactive Wastewater Treatment

Radioactive wastewaters collected in holding tanks and small containers such as carboys are
transported to the B-801 Hot Laboratory Complex for initial pH adjustment in two 2,000-galion
tanks. Radioactive wastewaters from the High Flux Beam Reactor and the B-801 Hot Laboratory
Complex are piped directly to the Hot Laboratory tanks. After initial pH adjustment, the radioactive
wastewaters drain to the D-2100,000-gallon holding tank at the B-811Radioactive Wiste
Concentration Facility.

Wastewaters are pumped from the D-2 holding tank into one of two 5 Ooe-gallon blendmg tank.‘r'.'
where final pH adjustments are made. The neutralized wastewaters are fed mto tha evapvorator
where a liquid volume reduction of 100-to-1 is obtained. The heatmg is provlded by steam’ passing
through heat exchangers Evaporator distillate, which c,ontams,some trmum was dascharged to the
sanitary sewer system until December 1984, W'hen the System was last run in late 1985,
70,000 gatlons of distillate were d|scharged to‘,a plastn:. hned sewage treatment, emergency holding
pond. BNL personnel said that the dlstlllate rema,med m the pond until 90 percent of the activity was
gone. During December of 1985 the pond (along wlth accumulated precipitation) was discharged
into the Peconic River. BNL,45 currently evaluatmg dlsposal of the distillates via vaporization in the
HFBR stack. (See S'ec;non 3 3 1 fOr a dlscussnon of this proposal and Section 3.3.2 for addmonal
dsscussnon on, the.’WCF N

.‘The sIurry res rfue whft-h remains after evaporative distillation, is solidified. Solidification consists of

mlxrng ‘the slumy‘wuth a mixture of vermiculite and cement inside a shipping container. The slurry
was, formerly transported to the HWMA, where it was solidified prior to sh|pment for disposal at
Hanford. It is now solidified at the B-811 WCF prior to transport to the HWMA,

BNL has not evaluated either the slurry or the solidified slurry to determine if it is a hazardous waste.
Currently 100,000 gallons of radioactive wastewater at the WCF are awaiting processing. This is the
equivalent of at least 4,000 gallons (80 drums) of solidified product.

The B-811 WCF has three 100,000-gallon storage tanks in a partially contained asphalt area.
Tanks D-1 and D-3 are not in use because of leaks. The two tanks contain approximately 3,000 cubic
feet of sludge, which is contaminated with mixed fission products and transuranics, including ‘
plutonium. Tank D-2, still in use, contains 700 cubic feet of similar studge and 60,000 gallons of
_ wastewater. The sludge in the tanks resulted primarily from wastewaters received from the BGRR.

Before replacement of the natural uranium fuel rods at the BGRR, with improved enriched uranium
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fuel‘elements, the natural uranium fuel elements that were used corroded when they were placed in
the storage canal. The canal water became grossly contaminated with uranium ‘oxide, some
plutonium, and considerable fission prodects. Diatomaceous earth filter media and ion-exchange
resins were used to remove contaminants in the canal water released from the natural uranium fuel
rods. The diatomaceous earth filter media and back flush from the ion exchange columns were
pumped to the B-811tanks for storage. Most of this material settled into a clay-like solid on the

bottom of the tanks. It is possibie that any waste disposal option would require that the waste

package be retrievable due to the presence of plutonium. RNL has submitted a request for fundmg '

to package the wastes in a form suitable for retrievable storayje at a DOE repository. The sludge. has

not been tested for hazardous characteristics, although it is known from sludge anafysés that heavy‘

metals (such as lead and chromium), which may leach, are present. L

BNL had Chem-Nuclear perform a scoping study on options for, handlmg the tank sludge "According
to BNL personnel Chem-Nuclear's study showed that there are "hot spots wnthm the sludge, as
evidenced by surface counts ranging from 100 to 1;800 mR/hour Thesq hot spots” may be items
such as fuel chips, thermocouple tips, gold pla‘ted coba{t pellets, etc Volume is not known, but BNL
personnel believe'it is minimal. Chem- Nuc}ear, aﬁer condudtng laboratory tests, recommended a
solidification procedure, where,by 120 cublc feet of Wet sludge would be solidified with 50 cubic feet
of solidifying agent in 6 fou&by 6~foot steel boxes Dne foot of water would be added on top of the
sludge in the tanks ta act asa moderator/ and studge would be "dredged” out to avoid "hot spot”

material. Wastewaters would .be ﬁ*eated within the regular radioactive wastewater treatment

system. N, plans‘ to shlp the resultmg 36to 38steel boxes to Hanford for disposal. However,
‘ .dxsposal at H‘anford ray be precluded if testing shows that the solidified sludge is a mixed waste.
Treatment and dﬂisposal of the “hot spot” material has not been evaluated. BNL has requested bids
for the treatment of the sludge, based on the Chem-Nuclear scoping study Cleaning aﬁd

decommlssmmng would take place by the end of fiscal year 1990

The containment capacity of the diked area would not be sufficient to hold a cétastrophic release
from Tank D-2, if it were filled to its 100,000-gallon capacity. B-811also has six 36-year-old,
8,000-gallon, underground storage tanks constructed of steel in concrete vaults, storing radioactive
wastewaters. Currently, 5 tanks are full, with one taken out of service due to a leak. Information

was not available regarding the presence of sludges in these tanks (see Finding 4.5.2.3.1 (e)).
4.1.1.3  Mixed Wastes

Mixed wastes are defined in DOE Order 5480.2 as radioactive wastes that also contain hazardous

waste constituents. Chapterll of this order, entitled “"Guidance For Managing Radioactive Mixed

4-44

.



Waste,” states that DOE facilities should comply with the technical requirements of 40 CFR 260-265
(Hazardous Waste Regulations). Compliance with procedural requirements (i.e., permitting) was not

required.

Until May of 1987, DOE had taken the position that most mixed wastes were exempt from RCRA
regulations under provisions in Section 1006(a) of the RCRA statute, which exempts from RCRA
regulations those activities or substances subject to the Atomic Energy Act of 1954. Relying on this

exemption, many DOE facilities (including BNL), have not submitted RCRA PartB appllcatlons‘ for

mixed waste facilities. Mixed wastes were usually treated as radioactive wastes and were dnspos
in radioactive waste incineration and/or disposal facilities. Thus, until recently, BNL shrpped.
solidified mixed wastes (such as solidified solvents and solidified EP toxlc waste§) to He,nford fo“r"‘

disposal (see Sectlon 4.1.1.2 for more details).

EPA has published requirements for states to apply for RCRA muxedwasie program primacy by
July of 1988 or face loss of RCRA primacy. New York Sta’ce does not yet, have a RCRA mixed waste
program. In Mayof 1987, EPA and DOE agreed th’qt mrxeﬁ Was‘tes would be subject to RCRA
regulations for the hazardous component Qf the waste and DOE regulations for the radioactive
portion. [t was agreed, by the agenaes that the Atomrc Energy Act Exclusion applied only to the
radioactive portion of the ,waste Therefore "DOE facilities will now have to comply with the
procedural requrrem’f" ts of RCRA m,cludmg making RCRA Permit Part A notifications, submitting
RCRA Part 8. appltcatlohs, and mamféstmg mixed wastes (including those that are shipped to DOE
dlsposal fdcuktles) o

BNLdoes not have any procedures for identification of mixed wastes. Forms used by generators, to
chere’cfcerize radioactive wastes, do not contain any provisions for providing information regarding
the bresence of hazardous wastes or constituents. Until recently, small quantities of mixed wastes
(e.g., radioartively contaminated chlorinated solvents and toxic chromic acid cleaning solutions)
were sol‘idiﬁed and shipped to Hanford for disposal. Currently, these solidified wastes are being
stored at the HWMA.

Potential mixed wastes at BNL include the 3,000 cubic feet of sludge, in TanksD-1, D-2, and D-3 at
the B-811 WCF. The siudge, which contains transuranic nuclides, also contains toxic metals. RCRA |
Extraction Procedure (EP) data are not available to determine whether the tank sludge is a mixed
waste. The concentrated sludge (resulting from the evaporative concentration of radioactive
wastewaters) is another potential mixed waste, since the wastewater from whicn it was derived

contains metallic constituents. See Section 4.1.1.2 for additional details.
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BNL has historically solidified the slurry and shipped it as radioactive waste to DOE facilities for
disposal. The Extraction Procedure (EP) currently used to characterize solid wastes (to determine
~ whether they'are hazardous) allows testing of stabilized wastes in a monolithic form, if it passes the
structural integrity procedure. HoWever, the Toxicity Characteristic Leaching Procedure (TCLP),
which may replace the EP, requires grinding solidified wastes to maximize leaching potential.

Therefore, even if the solidified sludge could pass the EP, it may not pass the TCLP.

Scmt||lat|on vials, many of which contain ignitable solvents, are a mixed waste. These vials were
previously incinerated at the HWMA incinerator. As discussed in Section4.1.1.2, BNL ha’s stopped
incinerating the vials because of reluctance on the part of BNL to permit the HWMA mc’né(ator as ‘a
hazardous waste incinerator. Scintillation vials are bemg stored at the HWMA,. NRCpermd; dlsposaﬂ
of scintillation cocktails below a specified actlvnty limit, W|thout regard to actavrty (for tht:um

and C-14). However, BNL treats all vials contammg scintillation, cocktalls as radloactwe w’aste

K
K ..'.

Washington, the location of the Hanford disposal *s“lte Whrch recetve; BNL ;:;duoactlve wastes, has
enacted so caHed ‘Dangerous Waste" requlaxlons Su:h regulatr.ons limit the shipment of mixed
wastes from BNL. Eliminating mixed wastes at Hanford; and the discontinued usage of the HWMA
incinerator may result in the ,long term storage Qf rmxed wastes at BNL. Storage areas will be

required to meet RCRA -i temm s'catus standards, end RCRA Part B permit applications will have to be

B'N'L'.héﬁ'.dispo;gé‘ of solid wastes in on-site landfills since the beginning of operations in 1947. The
fofrﬁ_ér landfill was used by the Army during World War Il and by BNL from 1947 until 1966. Limited
‘recofd; exist regarding the types of wastes disposed of in the facility. Much of the waste was
construction and demolition debris. The types of laboratory wastes disposed of included laboratory
debris, unreclaimable decontaminated equipment, contaminated clothing, radioactive animal
carcasses, and personnel protective clothing. Sludge from the sewerage plant was disposed of once
per year. It is likely, based on general practices in existence at that time, that both hazardous and

mixed wastes were disposed of in the landfill.

The present or current BNL landfill was put into operation in January 1967. Since the beginning of
the operation, putrescible and nonputrescibie trash and building materials were deposited in the
landfill. Since February of 1981, putrescible trash has been taken off-site to the Brookhaven Town
- Landfill. Lightly contaminated radioactive wastes were disposed of in the landfill. Such wastes

included paper towels, contaminated clothing, personnel protective devices, mouse litter
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contaminated with tritium, and carcasses of animals used in experiments. Disposal of radioactive
wastes was officially stopped in 1978, although at least one load of radioactively contaminated
sewage sludge was disposed of after 1978. Currently, the landfill is receiving 6 to 8 tons daily of non-
putrescible waste and building materials.

Administrative controls requiring waste segregation at the sources 61’ generation are used to keep
radioactive wastes from being disposed of at the landfill. BNL procedures call for a radiation
monitor to be used for checking each truckload of material for the presence of radloactlvity, prnar to
disposal at the landfill. Various departments/divisions and outside contractors use the Iandfﬂl qn a
routine basis (e.g., carpenters, refrigeration workers, plumbers, electracxans etc ) as weH as
technicians from the AGS and other departments. An audit of Iandfill operatmns ,(Bay, 1986&)
concluded that these users did not use the radiatio:: monitor and that asa resutt, apprm;lmafeﬂy half
of the 20 loads of waste delivered dally were not monltored for radlatlon Access to the landfill is

restricted by a fence and a locked gate, except durmg worklng hours The Survey observed that

attendants are not on duty when the gate is opened for ‘cruck aqcess New York regulations require
that one attendant be on duty during operatmg hours“‘. :

Asbestos wastes, generated on a routme b,a5|s ,-at BNL require special handling and disposal
procedures designed to pre.\Ien’c the air dlsperston of asbestos particles. Requirements for asbestos

disposal mclude the: ﬂémgnatnon of e. specuflc cell for asbestos dlsposal fencing, 5-foot separation

. .
vy

ﬁ’iﬁé"lé’n"c'ifill curﬁghtly is opérating in accordance with a permit issued by NYSDEC. Special conditions

pr6h?bit disposal of perishable or radioactive materials and require quarterly monitoring and
repoFting of analyses of groundwater for metals and excess radioactivity as well as an outline of the
requirements for asbestos disposal.

Fourteen monitoring wells are in the area, although results for some may be questionable, since BNL
‘audits have shown several to be screened at a depth not suitable for obtaining representative
samples. See Section 3.4 for additional details. Chloroform and radioactivity have been detected in
the groundwater. Leachate seeps were observed flowing from the landfill and collecting at the
bottom of the landfill.

Section 27-0704 of Article 27 of the New York Environmental Conservation Law, imposes conditions
. for operations of landfills in Nassau and Suffolk Counties beyond 1990. These provisions include

requirements that the landfill be underlain by two or more natural and/or synthetic liners, each with'



provisions for leachate collection, and that the landfill have a leachate treatment and disposal’
system. Retrofitting double liners into the existing landfill would be impractical. Therefore, BNL will
close the landfill in 1990, when the liner requirements must be met. Section 4.5 discusses, in greater
detail, historical disposal practices at the existing and old landfill.

4.1.2 Findings and Observations

4.1.2.1 ' Categoryl - ‘ r o

None.

4122 Categoryll

1. Mixed-Waste Determination Procedures There i ; a pote;;rtral for‘ mlsmanagrng mixed wastes

because BNL has not routinely analyzed lts: *radloactwe wastes iOr hazardous constituents.

BNL, at the time of the Survey, had no procedunqs in place ta rdentlfy or handle mixed wastes,

Potential mixed waste sources mcludé bui,may hO‘t be Irmited to, the following:

a. B- 811 Waste Cancentratlon Famlity (WCF) The WCF processes radioactive wastewaters
from !abor,atorres in the' Depar‘cments of Applied Sciences, Biology, Chemrstry, and Physics,
angd; ?rom the" Decon{amtnatnon Facility, Linac' Isotope Production Facility, and Hot
"Lab ra{ory Compiex “Most of these facilities produce wastewaters that may contain heavy

T métals and{ar solvents The wastewater is reduced in volume (100:1) by evaporative
drstmairon at the WCF. This volume reduction results in a concentration of metals in the
resultant slurry to a level that may make the radioactive slurry a hazardous and, therefore,

a mixed waste.

Until recently, this slurry after solidification (with a cement/vermiculite mixture) at the
HWMA was shipped to Hanford for disposal. The slurry is now being solidified at the WCF
and stdred in 53 drums at the HWMA, until questions regarding its mixed waste status are
resolved. There are currently 100,000 gallons of radioactive wastewater at the WCF
awaiting processing. This is equivalent to at least 4,000 gallons (80 drums) of solidified

waste,
b. B-811 WCF Storage Tanks - There are three 100,000-gallon radioactive waste storage tanks

at the WCF. Two tanks, D-1and D-3, are not actively used because of leaks. These two

tanks contain about 2,500 feet3 of sludge contaminated with mixed fission products
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(primarily Cesium-137) and transurénics (Including plutonium). Tank D-2, which is still in
use, contains 700 feet3 of sludge and 60,000 gallons of wastewater, the latter of which is
awaiting evaporative distillation (see discussion above). Analyses of the sludges in
Tanks D-1 and D-2 by BNL (Phillips, 1987) indicate the presence of chromium (5,500 and
1,900 ppm, respectively) and lead (8,900 and 5,900 ppm, respectively). The presence of
these metals may result in the sludges failing the EP toxicity tests, thus making the sludges
a hazardous, and hence, mixed waste. The solidified sludges also would have to pass the -
EP toxicity tests or otherwise be considered a mixed waste and, if so, they could not: be
shipped to Hanford for disposal. Finding 4.5.2.3.1(e) has additional details on thése tanks

¢. Various laboratories - Radioactive wastes from various Iaboratorles and éxpenm;ents may':""
also contain hazardous constituents. According to BNL, there are mdre than 50 buddlngs
at this facility that generate hazardous wastes and 13 burtdtngs that generatef ‘radioactive
wastes. Several of these buildings may house 50 to 100 |nd|V|dua| faboratorles generating
hazardous, radioactive, and mixed waste§ Eacb generator is responsnb\e for filling out
either a "Radioactive or Non- Radnoactwe )_-t@zardcos Makerials Waste Control Form" for

each package of waste to be ptcked up’ "-; ,he form reqwres that the generator provide

information on the waste 3 physucal and"chemlcal properties. However, the form used by

generators to characterlze radnoactwe wastes does not contain any provisions for

contrlbutmg'mformatnoh regardmg the presence of hazardous wastes or constituents.
Cpn’sequently., ‘ome radméctxve wastes may contain hazardous constituents and, in fact,
. bemtxegwaste T

. < thé’i:vvaste streams described above prove to be mixed wastes, then all treatment,
st‘orage,‘ and disposal activities undertaken by BNL, with regard to these wastes, will

require compliance with applicable RCRA hazardous waste regulations.

Leachate From the Current Landfill. Leachate, which was observed emanating from the sides
of the current landfill, may be a potential source of soil and groundwater contamination.
Because of the age of the iandfill and the types of wastes disposed of, the leachate may
contain radioactive and/or hazardous constituents. The leachate was observed to be pooling
outside the landfill fence during the Survey (see Finding 3.2.4.3.1(e)).

The current landfill began operation in 1967 and has been primarily used for putrescible and
nonputrescible solid waste. Low-level radioactive wastes (e.g., contaminated gloves, clothes,
animal carcasses, and sewerage treatment plant sludge) were disposed of until the practice

~was prohibited in 1978. According to BNL, about 2,500 feet3 of low-level radioactive sewage
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sludge was mistakenly dispczad of in the landfill in the early 1980s. BNL ceased disposing of
putrescible trash in the landfill in 1981.

Although the current landfill began operating at the time that on-site chemical waste disposal
(in the chemical pits and former dump) ceased, no records are available to document that such
wastes were disposed of in the current landfill. However, it is possible that with the on-site
disposal options limited and the prevailing climate of environmental regulations, some
hazardous waste was disposed of in the landfill (see Finding 4.5.2.3.1(f)).

Chloroform and radioactivity have been detected in monitoring wells near the }andf;ll

contamination can be attributed to the landfill through addmonal mvestlgaﬁons, then the

leachate (even if it does not contain radioactive or hazardous consmuents at thts tlmt.) may

Survey-related sampling is planned.

4123 Cateqgorylll

1. Spills and Releases in the Hazardous Wﬁste Manaqement Area (HWMA). Spills and releases in

the HWMA have, resultéd m contarnrnatlon of soil and paved surfaces (and potential

contammatoonu:}of surface Water and groundwater), with hazardous and radioactive

' Ta Past";'-';hd pres:nt outdoor storage of drums of both liquid and solid hazardous and
; radioactive wastes. This includes the current outdoor storage of radioactive solidified
slurry from the B-811 WCF, radioactive oils, and contaminated sorbent material (sand)

used to clean up spills of hazardous waste fuel components and oil at the CSF. At present,

BNL cannot ship radioactive waste oil to Hanford for disposal because Hanford will not
accept liquid radioactive wastes. The drums of solidified slurry from the B-811 WCF cannot

be shipped to Hanford untit the waste is tested and shown not be a mixed waste. During

the Survey, there were a total of 26drums of radioactive oil, 53 drums of solidified
B-811 WCF slurry, and 35 drums of oil-contaminated sand stored on the paved area in the
central portion of the HWMA. According to a report of the Safety Asseisment Committee

for the HWMA, this same area housed “several hundred drums of oil.. at the time of the
audit” (December 1986). Prior to construction of the B-483 covered hazardous waste
storage facility in 1983, drums of hazardous waste were also stored in this area. The Safety
Assessmeint Committee Report (Safety Assessment Committee, 1986) noted that waste
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solvents were stored outside and that there was “evidence of spillage and leakage” due to
“weathering” of drums and the delivery of leaking drums to the HWMA. During the
Survey, it was observed that the paved area, next to where empty drums are now stored,
was heavily stained 'and‘ that stormwater had a visible oil sheen. Becausé runoff in the
HWMA is neither controlled nor analyzed, it is possible that the soils surrounding the
paved area and nearby surface water are contaminated with hazardous and radioactive
constituents (see Findings 3.2.4.3.1, 3.3.5.2.1, and 4.5.2.3.1(d)). In fact, radiation scans of
the HWMA show that there are numerous areas where radioactive contamination ﬁ%s

occurred. The paved area contains several marked areas that are contamrnated thh

fission products from past spills. Additional “hotspots” in the soil surroundmg the pabve" ‘

ot
e

area and HWMA buildings are marked with stakes. Groundwater beneath the-HWMA |§'

contaminated with chlorinated organic compounds tntrum, 'and strontnum "(see
Finding 3.4.4.3.1). The number of drums stored outdoérs and the iength of storage is

expected to increase if certain of BNL's radlqactlve wastes arre detr;rmlned to be mixed

wastes (see Finding 4.1.2.2.1).

Spills in the acid/base neutralrzatro ). area ffrom the past practice of dumping the
neutralization supernatant on the ground .The past practice of routinely dumping several
gallons of neutraf}zatron supernatant on the ground may have contaminated the ground
with heavy metals. Thrs practrce ‘Ceased in 1986. The nonradioactive acids and bases that
wer‘e neutrabzéﬂ were nbt analyzed, for hazardous metallic constituents. In lreu of

analxse;, BNL ha! relred on the generator to indicate on the waste pickup form whether

T metais ate’ ﬁresent Since the Survey team identified several instances in which waste

prckup‘forms were improperly filled out or incomplete, the reliability of such forms is

questionable (see Finding 4.1.2.4 1). The salts resulting from neutralization were disposed
of until 1980. The salts are now stored at the HWMA. Survey-related sampling of the spill

areais planned.

Liquid radioactive wastes (e.g., oils, solvents, chromic acid, acids, and bases) are currently
neutralized in small quantities (typically gallons) and then solidified. This ongoing
practice takes place outside of B-446, which is used for receiving, sorting, and storage of
compactible radioactive waste. Although the neutralization process takes place in
containers, accidental releases would not be contained, since there is no secondary
containment and no means of controlling runoff. The slurry resulting from neutralization
is solidified and will be stored at the HWMA (since it can no longer be shipped to Hanford)
until an off-site disposal option for mixed wastes is found.
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¢. Long-term storage of activated Alternating Gradient Syhchrotron (AGS) equipment on the

ground. Activated AGS equipment, stored for periods ranging from months to 20 years,

may have resulted or could result in the release of radioactive contaminants to the soil.

The equipment has not been characterized as to the extent and nature of the radionuclide

contamination. According to BNL, the current procedures for identifying radionuclide

" contamination in materials shipped to the HWMA were not i‘n place during the time when
most of the AGS equipment was sent to the HWMA. Survey-related sampling is planned. |

o
1',1

d. Detonatlon/burmng of explosive and highly reactive wastes, and venting of gas cylmdefs

The detonation and burn area, located in the southeastern part <pf thé HWMA‘

surrounded on three sides by an 8-foot-high earthen berm. The area was used from the""

early 1960s un't(l 1986. The area now contains a variety of gas cyhnders whlch baséd on
their detenoratmg condition, have been stored for some nme No mformatnon s available

on tha quantities and exact kinds of chemicals, and gases tha’c were detonated burned, or

vented.

e. Long-term storage of highly radvoactrye so#nd"wastes in trenches and holes. Long-term
storage, for periods qﬁ up to 20 years of haghly radloactlve material in holes and trenches
increases the potemta1 for release of fadtoactwe constituents to the groundwater. Nine
undergrouﬁd ’crenches (22 ’fget }dng, 2feet wide, and 5 feet deep) and 16 vertical (9 feet
deep).ar\d sla(ﬂed (12 £eet i‘bng) holes are used to store highly radloactuve materials, which

ar'v' ,cqnsldered tob *Hot” for immediate handling or shipping (i.e., radioactivity levels such

o thai ’ohe ma::enals cannot be packaged in containers and meet DOTY radiation level limits
. and/ot*would contain total radionuclides in excess of limits established by Hanford). The
storage is considered "“interim,” even though some of the material has been "stored” for
as long as 20 years, and there are no existing plans for final disposition. The trenches are
concrete-lined and covered to prevent run-on frum entering ihe trenches. The holes are
either concrete-lined or consist of large tile pipes. Five holes and six trenches presently
contain radioactive materials. All materials stored are solids. Groundwater infiltrated at

least one of the trenches, when the water table was elevated.

Disposal of Nonradioactive Neutralization Salts. Nonradioactive neutralization salts from the

acid/base rieutralization process in the HWMA may be a hazardous waste due to the presence
of tuxic metal constituer 's. According to BNL, neutralization salts were routinely disposed of
in or near trenches in the HWMA c(-til 1980 (see Finding4.1.2.3.1(b)).  Currently,

neutralization salts are stored at the HWMA.. Survey-related sampling is planned.
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Long-term Storage of Activated Steel in AGS Steel Storage Yards. Rust from activated steel in

the AGS steel storage yards is flaking off and potentially contaminating the soil with
radionuclides (see Finding 3.2.4.3.1(b)).

The AGS Department maintains two unfenced steel storage yards. Although the yards are
designated as activated (contaminated) steel and nonactivated (clean) steel, contaminated
steel has accidentally been placed in the clean steel yard by BNL personnel. The steel stored in

the contaminated yard has surface exposure levels ranging from 10 to 1,000 mR/hour.

"

Steel has been stored in these yards for up to 20 years. During this time much of the exposed
surface of the steel has rusted and, ir. many cases, rust has flaked off Qnto th&gcound Ram
tends to pool in the yard and provides a potential pathway for mtgra‘aon of conta'mmants into

the subsurface. No data was available on radiation level in the soll Survey related sampling is
planned. ‘ o ;.;,', S

Secondary Containment for Waste Tar#ks Relé@ses of‘ haza«‘dous and/or radioactive wastes

from tanks lacking or having msufﬂaem secor'tdary ‘containment could contaminate soil
and/or groundwater. The Survey identlfsad the following tanks as lacking or having

insufficient secondary‘con’r,amment

a. 8'11 .WCF Rad'loactlvq Waste Storage Tanks (D-1, D-2, and D-3). Three 100,000-gallon
, ntanks aré in thé. dtked area at the B-811 WCF. The principal tank of concern is the D-2 tank,
whll;:h co‘h'tahs 60,000 gallons of radioactive wastewaters. Tanks D-1 and D-3 have been
g emphefd due to leaks and are not likely to be used again. These two tanks currently
contain about 2,500 feet3 of nonpumpable radioactive sludge (see Finding 4.1.2.2.1). The
diked area in which the three tanks are located does not have sufficie;wt capacity to
contain a catastrophic release of wastewater from Tank D-2. Even if there was only a
partial release from D-2, no tank capacity is readily available to receive any spilled
wastewater that would be contained by the dikes. Five of six 8,000-gallon underground

storége tanks at B-811 are filled to capacity. The sixth tank is unavailable, due to leaks.

b. Waste oil/coolant tanks. Accumulation tanks, including the B-423 300-gailon waste motor
oil tank, B-479 500-gallon waste oil/coolant tank, B-462 275-gallon waste oil/coolant tank,
and the B-930 500-gallon waste oil tank lack secondary containment. There was evidance

of spillage at B-423.
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1.

¢. Oil tanks 611 A and B at the CSF. Tanks A and B, which have 210,000 and 215,880 gallons

respectively, are currently empty. The tanks lack impermeable secondary containment.
However, BNL does not plan to use the tanks until such containment is installed. Although
these tanks are oil tanks, BNL (as part of its Alternate Fuels Program), uses fuels‘that are
hazardous due to ignitability. If such fuels were stored in these tanks, any release would
result in contamination of the soil. The possibility of this occurring is negligible at the
present time because BNL is suspending its ALF program, in response to changing
economic conditions. |

Waste Accumulation Areas (WAAs). Releases of hazardous and/or radmactlve constntUents to

soil and/or groundwater may occur from spills of wastes stored n WAAs due to

Lack of secondary containment T

Lack of impermeabte bases

Prolonged storage of wastes

Mlslabellng and subs,equent potentnal for rmshandlmg of wastes

Past spills of radfoactnve and/or hazardous wastes

BNL has numemas sources (principally laboratories but including scattered machine shops and

serwce sha'ps), which generate small quantities of a large variety of hazardous, radioactive,

", '.and mixed wastes. The inventory prepared by BNL for the Survey, listing bulldmgs and

“hazardous wastes generated, showed more than 50 buildings that were sources of chemical

wastes (Table 4-1). The 1987 HWM Isotopes Report, prepared by BNL for the Survey, listed
13 buildings generating radioactive wastes (see Table 4-2 for further details). Within several
buildings there may be as many as 50to 100individual laboratories where hazardous,
radioactive, or mixed wastes are generated. The multitude of generating sources results in the
need for numerous Waste Accumulation Areas (WAAs), where wastes can be temporarily
accumulated prior to pickup and transportation to the Hazardous Waste Management Facility

for further processing.
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WAAs may serve one building, part of a building, or several buildings. In most cases, WAAs are
designated, and usually known to the responsible health and safety personnel for each
building; although fhere were several instances where so called unofticial WAAs were found
by the Survey. BNL did not have any list of designated WAA:s.

New York and EPA regulations allow the accumulation of hazardous wastes in temporary
accumulation areas for perlods up to 90 days without a RCRA permit. The basic reqmrements

are that incompatible wastes be separated and that all containers, holdmg hazardods was’css,

be labeled as hazardous waste containers. Accumulation start dates myst: be noted a.ld

wastes cannot be accumulated for more than 90 days. Adherence to {eqwrementcr for RCRA""

perritted storage areas, such as impermeable surfdces and spull contammem capéclfy, is

technically not required but is considered good practlce Thas |s espemal!y true at BNL due to

the highly toxic and/or radioactive properties of many of Ihe wa.é/tes stored in the WAAs and

the susceptibility to contamination of thla so&e~source aqw_fer unde.uylng BNL (see

Section 4.1.1 for deails). .

Several deflc»encaes were, ebserved at WAAs'at -BNL. The most significant was the almost total
lack of secondary contaunrnent for retentlon of any releases of liquid wastes. Secondaiy
containment can cons;st of d;k,ed areas or storage of liquid waste containers on plastic or

flberglass paHet .wnh sel#cou‘\tamed spill retention capacity. Secondary containment was

_Iackmg. not anly i WAAS, where drums and carboys of liquid hazardous and/or radioactive
hquld Was"tes Wére accumulated but also for tanks where waste oils and coolants were stored;
',such as tht.-‘275 -gallon tank contamung waste oils/coolants at B-462 and the 300-gallon waste
."'."-‘motor oil tank at B-423 (see Finding4.1.2.3.3). The need for secondary containment was
“‘d'emonstrat‘ed by evidence of past spills and by drainage patterns that would enabie spills to

contaminate soil or gain access to storm sewers,

Examples of past spﬂlage include the 300-gallon waste motor oil tank at B-423, where stained
concrete was observed and where spill-absorbent material was routinely used to clean up
spills. Other examples include B-510, where visible stains were observed from oil releases, and

B-928, where oils and solvents are accumulated as described in Table 4-8.
Releases of liquid wastes from WAAs could, in many cases, directly contaminate soil or

groundwater; either through direct access to soil or by releases into storm sewers or sanitary

sewers. Examples include B-490, where releases of oil could reach a sewer; B-422, where paint
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thinner and paints would be released to soil; and B-928, where oils and solvents could reach a
sewer. See Table 4-8, for further details.

Labeling of containers in WAAs was deficient. Accumulation start dates were not noted on
the containers. In some instances, information on tags was incomplete. The lack of proper
labeling was illustrated during a waste pickup run. During the waste pickup at B-490, the

following observations were made regarding labeling and packaging:

® Container which truck driver had authorization to pick up was not in WAA.

radnoactlve waste container known as an “ice cream’ contamer -,.‘,; . '«

PN
‘)

® Lid of a container popped open due to improper tabﬁhé:_~ Y .

4%

The practice of “routine” pickups is alsdquestlmzable Cer*tam laboratory wastes are routinely
generated. Numbers have been asslgned tO these Wastes, which consist of a variety of
hazardous, toxic, and radroactlve wastes Comamers of these wastes are then identified only

by the number of the» waste on the tag The driver then refers to the number and fills out

either a ”Hazatdous Materlal Warste” form or a “Request for Disposal, Decontamination and

Storage Radioactwe Wastes fbrm which ordinarily are filled out by the waste generator. This

(

practlce geu#d Iead w mnsrdentlflcatlon of wastes by errors in the number on the tags. it also
removés .he ret;ponsabmty to completely identify a waste from the generator (who is most

knowledgeable of the waste) and puts the onus on the truck driver, who is not likely to have

. .much knowledge of the waste or the process from which it was produced.

Hazardous/Mixed/Radioactive Waste Training. The lack of a site-wide training program for

hazardous/mixed/radioactive waste-handling procedures could result in mishandling and
misidentification of such wastes. The following observations by the Survey team illustrated

the problems resulting from the lack of training of the waste generators:

® Incorrectinsufficient labeling of containers

& Lack of accumulation start dates on hazardous waste containers

® Placing of radioactive waste containers with excessively high surface counts in WAAgs
® Improper packaging

® Discarded chemicals and unknowns in shutdown laboratories
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BNL, és previously described (see Finding 4.1.2.4.1), has many generators of small quantities of
toxic/hazardous/radioactive waste and numerous waste accumulation areas. As a result of one
of BNL's primary missions to provide and maintain large, scientific facilities for the use of
outside researchers, there are many short-term users who may be on-site for periods ranging
from several days to months and generate toxic/hazardous/radioactive wastes. These
experimenters would not be familiar with BNL procedures, without at least a minimal training’
program.
Potential problems relating to outside users of BNL facilities are iliustrated in the NSLS where

there are 440 experiments and 800 registered experimenters who proeduce a larcré dwersntg}

small-quantity wastes. "y

Problems with discarded chemicals and unknowns from experlmen‘csgthat nave been
compieted were observed at BNL. The problem arlses wh.en +an experlment terminates,

without adequate provisions for laboratory cléanup, prlor to use of the laboratory facilities by
the next reseas chers. G

Improper labeling and peckagmg of wastes by researchers was discussed in detail in the
findings on WAAs,l eFrndmg4 1. 2 4 1)

0
\‘ N

' programs for ganerators of hazardous/mrxed/radaoactlve waste are not in place

.0
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4.2 Toxic and Chemical Materials

4.21 General Description of Pollution Sources and Controls _

At BNL, the toxic and chemical materials survey covered PCBs, asbestos, pesticides, chemical‘stora‘ge
and handling, and fuel tanks. |

PCB Sources/Controls

The total amount of PCBs reported .in BNL's 1986 inventory is 1,623,000 kilogramsi The PCBs~ are
contained in various pieces of equipment and in one alternate liquid fuel tank fablea 9 lists the '
equipment. The majority of this equipment is still in service. BNL has an actwe program to 4dgnt|fy,
label, and replace existing PCB eqmpment This program consists of, the followmg

-
“w

st oot ..
e ‘.,'

e A yearly PCB inventory form is sent out t"'é;:."-all BNL 'dé'pfal'vr.‘tm“e'ﬁts by Environmental
Protection (EP). ' |

e Safetyinspections are carned out m eac‘n departrnent with emphasis on PCB items.

‘ :fc
' !

.

e Safety representatnves who Iden’mfy PCB items contact EP. EP makes arrangement for
Iabe!s,and amalys,us and mamfams the records of analysis.

The prdgram;,, ,:"?neffectwe ' based on the observations of the Survey team. BNL's inventory of PCB
‘equnpment espécnally in warehouses and storage areas, was found to be incomplete and incorrect.

A hpr,nber of pieces of PCB equi.ment in other areas were not labeled.

The electrical group of Plant Engineering‘is responsibie for performing routine inspections of PCB
equipment and any cleanup associated with spills or leaks. This program is also ineffective. The
- Survey team did observe PCB equipment that was leaking and/or was improperly stored. Details of

these observations are provided in Section 4.2.2.2.

The designated PCB storage area at BNL is Building448. Although the area does not contain a
continuous 6-inch dike as required by regulations (EPA, 1981), the PCB equipment is stored in
individual portabie trays with 6-inch sides. The area is inspected weekly and appeared to be well

maintained. No fire suppression system was in place.
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TABLE 4-9

PCB EQUIPMENT
. BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Type of Equipment . Quantity

PCB Transformer s 1

Contaminated Transformer ‘ 46

PCB Regulator S e

Large Capacitors ' " 553 L fil‘«,‘.\'f-_z

Small Capacitors \ 1,900, % “uf i
Contaminated Fuel Tank LR &
Oil Switch | w3 e
X ., "'.."‘ . - 1“'1. ¢
Source: BNL, 1986d. s N 2,
‘.:; Y .’t't
o\' "j.'. ‘
. .;"'..“
4
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BNL did not have a program‘ or procedures to prevent researchers from inadvertently or intentionally
bringing PCB-containing equipment on-site. According to shipping/receiving personnel, the normal
procedure is for incoming equipment to be checked radiologically prior to delivery to the on-site
location. No other check is conducted unless the equipment is sent to Building 87 for temporary
storage. At Building 87, incoming equipment is checked for PCBs, During a tour of the receiving
area, the Survey team observed three capacitors and ane transformer that were awaiting
distribution to a researcher’s laboratory. Because the researcher was not ready to receive the
equipment, it was sent to Building 87, where it was checked for PCBs. The transformer was found to

be PCB-contaminated (53 ppm). If the equipment had gone directly to the researcher it would":riot

have been |labeled and BNL would have been unaware of the PCB- contamlnated transfbrmer

Asbestos Sburces/ControI
BNL has an active program to identify all sources of ast;estos at.the facalrty ‘rhls program has been
ongomg for about 4years, during which more thén 600 Sampies were 'taken and has identified

79 buildings as containing asbestos. BNL's pbrectwe,}l-s‘q' remg\re atl’sources of friable asbestos.

During the on-site Survey, on.goung removal pro}écts were in place at the Personnel (B-185) and
Biology (B-463) bundmgs The cenhng of the cafeterla is also identified as contalnmg asbestos. BNL
conducts yearly air manltormg studle,s ~at, the cafeteria to ensure that no friable asbestos is present.

There has p‘e.:gn.ne ewdence of frrable materials. BNL is currently awaiting funding to replace the

ceiling.
Asbestos removat projects are e\ther conducted by BNL personnel for small projects or contracted to
an outS|de contractor for large ones. BNL safety personnel review procedures to ensure that the

removal projects are carried out according to Occupatlonal Safety and Health Administration (OSHA)
regulations.

BNL has initiated an X-ray monitoring program of personnel in plant engineering and other related
areas who may ba exposed to asbestos. More than 300 people have been studied so far. Only about
5 percent have shown any indication of exposure from handling asbestos, and the majority of these

were traced back to prior jobs working in shipyards, where handling asbestes was common.
During a tour of the cooling tower at Building 750, asbestos in the form of transite was observed as

part of the siding material. Because it had been observed that transite begins to deteriorate after a

. period of time and the asbestos particles begin to accumulate in the cooling waters, other industries
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and facilities have initiated programs to remove the transite. BNL has been alerted to this probiem

and is inspecting other towers to assess the integrity of the siding material.

BNL's active asbestos disposal site at the current landfiil is about 1,200 feet3 in volume, and has been
in use for about 8 years. It was reported that a total of 600 feet3 of asbestos was disposed of in 1986.
- Material from asbestos removai projects is transported to the disposat site by trucks or high-lifts.
During a visit by the Survey team, most of the material appeared to be single-bagged or was
contained in broken bags. Shingles ‘rom the removal project at Building 185 were unbagged 'or

partially bagged in the asbestos pit. Many other industries have been double- baggmg asbasﬁos

wastes. BNL uses .. nitary landfill d'.t to cover its asbestos wastes. An 18-inch qovef s apphed‘ 5

required in BNL's operating permit.

Pesticide SourcesiControls e

and the Biology Department. Plant Engmeérmg uses pestlclde‘s to control the growth of weeds and
insacts around buildings. These pestncrdes are stored and mlxed in Building 412. The pesticides used
include TREFLA, REP TRIM RAYGON SEVIN and about 10 others.

The Bnology Depamment uses pemcndes mostly for experimental purposes and the control of insects
in the hothwse area Some of the more frequently used pesticides include LANNATE, "APONA,
.ATRAZlNE a
basement of Burfdmg 463. This storage/mixing area has been identified by BNL, during a recent

_','ROUNEUP The equipment used for the hothouse applications are stored in the

pestmde inspection, as a potential problem because of the proximity to the employee’s eating area.
BNL is .currently in the process of preparing a new mixing area. The Biology Department also stores
pesticides and fertilizers, that are used at the experimental farming patch, in Building 496C.

Applicators from the Plant Engineering and Biology Departments are licensed and attend regular
training sessions. The pesticide storage areas for both departments are routinely inspected by state

officials.

Other Sources/Controls

At the Central Steam Facility (CSF, Building610), 21tanks with a combined total capacity of
1,982,693 gallons are used to receive the various flammable liquids used as fue's for the CSF.
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Table 4-10 contains a list of these tanks and their locations, capacity, and use. There are four classes

of fuel used at the CSF:
. No. 6 Fuel Oilis a virgin product and is procured from a commercial distributor.

2. Government Surplus Administration Fuels include such products as JP-4, Navy Speé:i\al, etc.,
which have been declared excess by governmental agencies. These products are classified
~as waste fuels because they are flammable and the original purchaser has determinedj-fhat

they have served their useful life.

3. Light Feed Stocks (LFS) are a broad class of products, basncally spent or -wg&te solvenfrs

',-:

avallable from the commercial sector.

. - M

-,

4. Alternate anund Fuel (ALF) is the blended prqduct of.No 6 orl or other heavy (viscous) oil,
and a combination of the waste fuels to p‘roduée a produut of.the approx1mate viscosity of

aNo. 4 fuel oil, suitable for combusnon m a*u '.Ilty type hoiler.

Alj tanks at the CSF have tmperwous dxkes for secendary contamment except Tank No. 32, which is
only used when others are-not avaHable Tank Nos 5 and 6, the mini-tank farm area, and Tank
Nos. 30-35 (tank traders) are houSed on concrete pads with concrete blocks on three sides and a
sandbag end-closure to aHow tankér movement. Unloading stations have concrete containment
pads Tank Nos '611A and‘BHB with 210,000-gallon and 215,800-nallon capacities, respectively, do

.‘not have any rmpe‘rvtous liners but are not currently being used. BNL plans to instali impervious

lmers for thesa-tanks The following methods are utilized by CSF personnel to ensure that no
overflows occur: (1) reverse-reading liquid-level indicators, (2) automatic tank gauges, (3) remote

eiectienic reading devices and alarms, (4) Acoust-A-Larms, and (5) manual dip-sticks.

Twenty-six other aboveground tanks, throughout BNL, are used for storage of fuels and chemicals.
Table 4-11 lists these tanks, their locat ns, capacity, and use. Cnly 5 of the 26 aboveground tanks
are diked. These include the three diesel fuel tanks at Building 326 and the two chemical storage

tanks at Building 603. The other tanks have no secondary containment.
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TABLE 4-10

CENTRAL STEAM FACILITY TANK CAPACITY
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Tank Building | Capacity | Capacity
Number | Designation | Gallons (BBLS) - Present Usage
1 611A 210,000 5,000 | ALFblending tank
2 6118 215,880 | 5,140 | ALFblending tank o
3 611C 300,000 | 7,143 |Daytank- ALFstorage e i
4 611D 420,000 | 9,524 |Daytank- ALF storage RS
5 611E 300,006 | 7,143 | GSAstorage- governme‘nt}u‘rplus‘"ﬁ'l]\g{é.,‘f’v..,w
6 611F 300,006 7,143 GSA storage - govgrnmer'if-s(u'kbf.us fuel’. )
7 NA 19,992 476 | LFSstorage/ALF bleriding | 7.~ .
8 NA 59,976 | 1,428 | GSA receiving/ho(ding'tank;
12 NA 59,976 | 1,428 | GY$Airecéiving/hoiding'storage
13 NA 9.996 238 ‘_V\/._?,s"'t‘eﬁglvengreéelwng/holdnng - light feed stock
L CJBFESE wh
14 NA 9,996 23&"'._:.. YX:;;G solvent receiving/holding - light feed stock
5 . I ‘,v,.9,99‘"5." ‘:i'_2'38 zll\-/:ss)te solvent receiving/holding - light feed stock
16 NA -9'9% 238 nlsss)te solvent receiving/holding - light feed stock
- 17 " e 9,096 238 Waste solvent receiving/holding - light feed stock
R (LFS)
- 129 NA 4,998 119 | GSA/LFS receiving/holding tank (1)
30 NA 4,998 119 | GSAJLFS receiving/holding tank (1)
31 NA 3,880 92.4 | Holding tank noncombustible sediments
32 ~ NA 4,998 119 GSAJ/LFS receiving/holding tarik (1)
33 NA 4,998 119 GSAJLFS receiving/holding tank (1)
34 NA 4,998 119 GSA/LFS receiving/holding tank (1)
35 NA 18,001 428.6 | Waste solvent receiving trail order day tank

Source: County of Suffolk, 1984.

(1) Tanks 29, 30, 32, 33, and 34 are used only when no other tank is readily available.
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TABLE 4-11

INVENTORY OF ABOVEGROUND TANKS OTHER THAN CSF
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Tank Location fé';?;:!) Product
m—————
Building 86 1,000 No. 1, 2, or 4 fuel oil
Building 89 1,000 No. 1,2, or 4 fuel oil
Buiiding 96 275 No. 1, 2, or 4 fuel oil
Building 96 275 No. 1,2, or 4 fuel oil
Building 158 275 Kerosene '{;‘?:""‘.'."-.:_
“|Building 208 275 |No.1,2,0r4fuel oil.+"
Building 326 10,000  |piesel, .
Building 326 5,000 1, | Diesel -,
Building 326 . 5000 i |Diesel "
Building 423 260L + [\discellaneous
BuildirE'.446.?;.:‘ 315 " |No. 1,2, or 4 fuel oil
Bbg}l‘qih‘ﬁSZ 375 No. 1, 2, or 4 fuel oil
Bulding452 _ |~ 350 No. 1, 2, or 4 fuel oil

2

ABuilding 457 4,000 No. 1,2, or 4 fuel oil

Blijiding 529 550 No. 1,2, or 4 fuel oil
i Building 603 2,499 Miscellaneous
Building 603 2,499 Miscellaneous .
Building 610 275 Diesel
Building 610 63 Gasoline
Building 614 500 Diesel
Building 618 500 Diesel
Building 619 500 Diesel
Building 802 275 Diesel
Building 911 500 Diesel
Building 914 500 Diesel
Building 960 500 Diesel

Source: Baron, 1985
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BNL uses a wide variety of chemicals in various quantities. Based on 1986 purchase records, BNL uses
more than 200 chemicals with a total of 5,000 units (pounds, gallons, pints, etc.). Laboratory
chemical supplies are received and stored at Building 86. These items are tracked by a computer and
distributed to the users throughout BNL. In addition, a quality assurance check of chemicals that are
stored at BNL is conducted in Building 211. Items are checked for frequency of use, age, and quantity
on hand. Building 158 is used for the storage of buik quantities of chemicals, while Building 210 is

used for gas cylinder storage. All buildings appeared to be well-maintained and orderly. Personnel

were observed using safe handling procedures and practices.

4.2.2  Findings and Observations : | o . K
4221 Category| A
' \ | " ‘.'. . '.‘

None. R

4.22.2 Categoryll

1. Researcher's Equlpment and Chemlcals Not Checked Thoroughly. Lack of adequate formal

equipment ah,df chermcal checknn procedures may result in the inappropriate handling,

storage. and disposai of hazardous chemicals and equipment containing hazardous chemicals

) 'Ek.isting";;‘gNL procedures require that research equipment and chemicals, ordered in
E .".accordance with BNL procurement procedures, go through B-83 (Receiving) and undergo a
check for radiation. A check for chemical content or contamination is not routinely
performed. A check for PCBs is made only if the equipment/chemicals go to B-87 (Storage)

prior to use by the experimenter.

Researchers using BNL facilities are permitted to directly order or bring their own
equipment/chemicals on-site. The Survey identified one instance in which a researcher
ordered three used capacitors and one transformer for an experiment. Because the
experimenter’s laboratory was not ready to receive the equipment, it went to B-87 (Storage),
where it was analyzed for PCBs. Although the levels of PCBs were low (less than 50 ppm in the
capacitors and 53 ppm in the transformer), this incident is an example of how equipment
containing hazardous chemicals (or how hazardous chemicals themselves) can be brought

on-site outside of proper channels.
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In most cases, equipment and chemicals that are brought on-site outside of normal BNL

“procurement channels bypass the radiation check at B-89 and the PCB check atB-37. In
addition, there is no record of the equipment/chemicals being brought on-site. BNL
individuals who are know!e‘dg‘éa‘ble of correct handling, storage, disposal, and reporting
requirements are not qpt.g'{se‘c‘i{,‘:" If PCBs are involved, then there may be compliance problems
with TSCA regulation's‘ ‘s-*#hii‘:tf';equ‘ire the following: an accounting and annual reporting of
PCBs and PCB equipment; labeling of PCB equipment and the rooms or bmldmgs in whlch
located; and notifying the fire department of the location of the PCB equlpment The Iat%er
two requirements are especially critical in the event of a leak or, a flsé (see atse
Findings 4.2.2.4.1,4.2.2.4.2,and 4.2.2.4.3), e

2. Leaking PCB Equipment. There is a potential for human eXposure to PCBs and the further

spread of contamination due to leaking PCB tfansfo;mers, capaCItors, and/or switches.
Table 4-12 contains a list of leaking PCB equlprnent that was ndentl.ﬁed by the Survey team and

the corrective actions taken by BNL

4223 Categorylli T,

None.

4224 Citegeiy IV

fi ,'#CB Equipment Incorrectly Labeled and Stored. Incorrect labeling and storage of PCB and

."‘APCB-contaminated equipment could result in the mishandling of this equipment and/or fines
“during a TSCA inspection. Table 4-13 contains a list of equipment that was incorrectly labeled

and stored at BNL during the Survey.

2. Incomplete Annual PCB Reports. The current method of docymerntation of PCBs and

PCB-contaminated equipment at BNL does not satisfy the TSCA requ\'i rements and could result
in fines during a TSCA inspection because of noncompliance. Folfowing is a list of the

shortcomings in the procedures used at BNL:
® Total amounts of PCBs (in Kg) are not shown.

® Total number of PCB capacitors is not shown.

® Total amount (V.u) ot other PCBs (not transformers) is not shown.
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Total.amount (Kg) of PCBs in transformers is not shown.
® Number of PCB transformers on-site is in error.
® Total amounts (Kg) of PCBs shipped off-site throughout the year are not shown.
® Al PCB equipment at BNL is not being reported to SEP for inclusion in the annual report.

For example, a capacitor in Building480 was analyzed in the organic laboratory 'in
Building 703 as PCB but was not reported.
Fire Department Not Informed of PCB Equipment. Fallure to notify the fire department ofPCB
transformers could result in mishandling during an emergency and fmes as’ a result ﬁf

noncompliance with TSCA fire regulatnons Prior to -the end of the on-seite;_:urvey, SEP

“

personnel had notified the fire department of the locations of known PCB equlpmerff and

m‘ e
Vo

provided proper labels on doors leading to this equupment S e N .

“

I3 ‘. ..' a0 N f
L3 R ‘-, :. ‘_ ]

suffolk County Sanitation Code Violations. ‘The Survey nd,entnfued several problems at the
Central Steam Fac:lnty The fo!lowmg preblems are alsotechmcal violations of Artncle 12 of the

Suffolk County Sanitation Code:

® Tanks61 1A and Bkurr\ehtly empty) acé not cathoducanv protected or epoxy-lined.

® Tanks 13, 15/16 and 17 are ,n«nt equnpped with visual or audible overfill alarms.

® Truck transfer dréa lacks an «mpermeable base. The Survey noted that the material being
‘transferred is h»g‘h]ywscous No. 6 diesel fue| and that spulls were promptly cleaned up.

,'bé'sticige'"{-‘iﬁmxinq Area. Pesticides are being mixed in the eating room in Building 463
* hothouses. This is prohibited under regulations promulgated by the Federal Insecticide,
"Fungicide, and Rodenticide Act (FIFRA) (EPA, 1987a) in 40 CFR 165.10. A separate eating room

was allocated nearby.

Mislabeled Mercury-Containing Crates. Approximately 300 pounds of mercury in the

basement of B-555 was being stored in crates marked "Fuses and Ammunition” and could
have been incorrectly shipped or disposed. The mercury was left over from an experiment and

was to be shipped off-site. BNL correctly labeled the crates prior to the end of the on-site

Survey.
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4.3 Radiation
431 Background Environmental Information

The BNL radiation site setting can be described as a subset of each of the previous media settings
(i.e., air, sails, surface waters, and hydrogeo|o§y). Each of these primary pathways is responsible for
radionuclide trahsport and potential contamination of ambient air, soils, drinking water,
groundwater, vegetation, and food. Figure 4-2 depicts graphccally some of these transport/eXpdlere
scenarios (MEPAS, 1987). ‘ "'~-§,: i

Background radlatuon in the vicinity of BNL is a consequence of both naturaP and marwnade sources
These sources include cosmic radiation, natural radioactive matenals m the so:ls and 'bmldmg
materials, fallout from past atmospheric weapons detonatnons, reteases m‘ radnoactrve materials
from nuclear power plants and other facilities handlmg radtoactrve materiats wor|dw1de, and the
intake of radioactive materials in air, drmkmg water and foocl The mos't sngnuf;cant exposure is to
the lungs from background levels of radon The apnual average effective dose equivalent for

natural background in the United States
(United Nations, 1982). This dose is detauled m Tabietl 14 About one-half of the dose equivalent is
attributable to the mhalamdn of radon 222 and its decay products. Previously accepted estimates of

~|s",!. appmxumately 190 millirem/year (mrem/year)

background doses ’dtd not mclude the radon contribution and were estimated at about

100 mrem/year SN

.The data in _‘.ab|e4n1'4 were derived in accordance with the approach recommended by the
internatnonal Gemmission for Radiological Protection (ICRP) in ICRP ReportsZG and 30. This
apprbach allows dlrect comperison of the effective dose for different organs, by reflecting the
distr'ib.ution of and organ se .itivity to various radionuclides. This is accomplished by applying
"weighting factors” to the doses received by individual organs. The weighting factors are expressed
as the fraction of the total risk for the entire body attributable to tha organ. The sum of the dose
equivalent for the individual organs provides an estimate of the total effect of the radiation on the

‘w‘hole body.

Ihe EPA reports gamma radiation dose rates on a quarterly basis for select locations throughout the

United States in Environmental Radiation Data (EPA, 1987b). During the reporting period of July-

September 1986, measured dose rates equivalent to an annual dose of approximately 86.7 mrem +

6.5 mrem were reported for the New York, New York, monitoring location, which is the closest one
to BNL. As reported in the BNL 1985 Environmental Monitoring Report (Day et al., 1986), the annual

average dose-equivalent rate measured by BNL thermoluminescent dosimeters (TLDs) was 63.7 mrem
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TABLE 4-14

AVERAGE ANNUAL EFFECTIVE
DOSE-EQUIVALENT TO HUMANS
FROM NATURAL BACKGROUND RADIATION
~ BROOKHAVEN NATIONAL LABORATORY,

UPTON, NEW YORK

Organ

Annual Effective
Dose Equivalent
(mrem)

Gonads o ' 24

Breast 14

Lung (Total) 100,

Red Bone Marrow . 13 e
Bone Surfaces ‘ '1;‘_-‘5::.;'. .
Thyroid . wg
Other . R ]

TOTAL (1) 189

. .

.dase ‘equivalent

Souue Umted Natlons, 1982

for

‘Bronchial, and mean doses.
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”.ﬁ Tmtal represants the major product of the
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per 16-compass-point sector area. Site boundary and off-site dose-equivalent rates were

70.2 mrem/area and 59.7 mrem/area, respectively. These measures compare favorably with the

above-mentioned background measurements reported for New York, New York.

As required by DOE Order 5484.1, Chapter lll, 4d2d1-3, BNL conducts an annual "assessment and
reporting of potential dose to the public.” In 1985 DOE adopted an interim radiation protectioﬁ
standard for environmental activities to be implemented in calendar year 1985 (Vaughan, 1985). It s
DOE policy to follow the guidance of the National Council on Radiation Protection éf‘wd
Measurements (NCRP) to the extent practicable with respect to radiation protect:on standards A
comprehensive revision of previous NCRP recommendations on a basic radiation protectlbn system ?
still under development. However, current NCRP guldance is available regardmg prote;t-lcn of the
public in its September 18, 1984, advice to the Environmental Protectlon Agency~ whuch was
published under the titie “Control of Air Emissions of ]‘\uulOnyChdéS In thrs documem the NCRP
endorses the recommendation of the International Commlssmn an Radnological Protectlon (ICRP) to
limit the continuous exposure to any member of the public from other. ‘than medical sources and
natural background to a whole body dose equlv,albnt of 100 mrem per year. The previously
recommended limit of 500 mrem per year 15 retanhed fbr noncontinuous exposures.  This
recommendation is now adopted as an mterlm standard for DOE enwronmental activities for the

sum of all exposure pathways EaN o

Radiation expt:&ures are r.e&elvedyfrofn external sources and from radionuclides taken into the body

‘l

by mhalatuon ofva,;r and lngestlon of water and foodstuffs. Radionuclides taken into the body will

cqntmuously Jrraalat’e*the body until they are removed throcugh either radioactive decay or
me?abdhc proc@s‘ses Consequently, internal dose estimates are calculated as “50-year dose
cornrmtments These are obtained by integrating the total dose received by an individual's body
over an assumed remaining lifetime of 50 years. Principal pathways for exposure of humans from
radionuclides released from BNL are shown in Figure 4-3. The doses to the various major organs are
considered for various exposure pathways. The radiation doses received by a specific organ are

weighted and summed to determine the total dose.
4.3.2  General Description of Pollution Sources and Controls

Results of aerial radiation surveys used to characterize total gamma exposure rates conducted
in 1983 are ‘shown in Figure 4-4. These surveys indicate that the greatest site boundary gamma
exposure rates are approximately 8-10 urem/hcur (~70 to 88 mrem/year), which compares favorably
with EPA data collected in New York as mentioned before. Proposed source(s) and/or radionuclides

for each identified area were provided by BNL Safety and Environmental Protection Division (S&EP)
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SUMMARY OF MAN-MADE RADIOACTIVITY AREAS

CONVERSION TABLE

Exposure Rate(!)
(pR/hr )
Negative
<0.6
06-20
20-50
50-150
15-25
25-50
50 - 250
250 - 750
750 - 1,500
1.500 - 1,750

Letter Label

——TITOTTmMmMQONcP

0 2500 5000

SCALE IN FEET

(1) Contours are gamma exposure rates in the vertical plane and a5 such do not necessarily
represent occupational exposure rates.

(2) The list of radionuclides present in each area was provided by BNL's S&EP Dvision.

(3) Locations 14-23 were not readily identifiable on the 1980 Survey.

Ared
Number

Description of the Area

Proposed Souice
and/or Radionuclidesdt

1

2

20

3l

22

Sewage Treatment Plant
Waste Mynagement Area
Warehouse

Warehouse Area

8uilding 650
Decontamination and Hot
Laundry

Waste Concentration Facility

Alternating Gradient
Synchrotron Storage Ares

Accelerator Storage
field behind Medical Building
Old Landtili

field behind Chemustry
Building

Field eastof Brookhaven
Center

Forest Area southwest of
Linac, Budding 930

South end of Linac, Building
930; CLIF, Building 9314, or
BLIP, Buwilding 9318

Butlding 914, AD Beam
Components Astembly
Building

Building 919, Heliuen Systems
Compressor Room

Traders north of Building
919A, Cryogenic Target
Assembly Building

Building 912, On-Line Data
Facihity, Experimental Area
Operations

Trailers north and east of
Bulding 912

Building 830, Nuclear Waste
Management Facility

£ast end of Building 930

Peconic River Station M

Forestad Area north of
Atmospherc Sciences,
Buikiing 51

‘“cl, Hb(l)‘ “ln, “F.
U0y, VG, N, SO0 0, Y M
Depleted Lienium, ®Co

Space Elfects Research
Laboratory Magnets
(o “Mn N2

Outtall of Waste Water
VHCs, 8320, W0Co

MCr. 'Be, V1ICy, MM,
22n, %o 1INa e

0Co, ¥Min, 13/Cy

Mn, e 22Na

$8Co. WCo, HMn
wies
R4

"y

RS

Suspected Artifact
Radicactivity in CLIF,
Building 931A; or BLIP,
Building 9318

Targets stored in Building
9318 and Liquid Waste
Storage Tank

Extraction Magnet Repa:r
Facility

North Conjunction Area
used for Beam Pipe
Modification

HNa. %o, $Mn

Service Area adjacent to
Gate 3of Fast Beam
Tunnel

1N, #Co, S4Mn

Hot Magnet Storage Ares
west of Building 912
UN3, %Co, ¥Mn

Storage Area for Surpius
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personnel. Controls employed to limit exposure to penetrating radiation included shielding,

fencing, restricted access, and most importantly from the standpoint of public exposure, distance.

Table 4-15 lists radionuclide atmospheric effluent release locations and quantities released
during 1985. These represent the major air radionuclide pollution sources used to calculate off-site

doses, which are discussed in greater detail in the environmental monitoring section of this chapter.

The majority of aquatic radionuclide releases are from the sewage treatment plant to the Pecdhic
River. From a dose assessment perspective, aquatic pathway doses are much lower at BNL than
airborne doses; however, groundwater recharge and sole-source aquifer issues have rbsulted m *a
great deal of concern regarding releases of radionuclides to surface waters Methodo]ogtes fdr‘
calculating drinking water and fish ingestion pathways are dlscussed m the envuronmental

monitoring section. More discussion on acuatic sources is provnued m Sectuon-B 3

v, R PR ©a
R R B P

433  Environmental Monitoring Program P
BNL monitors penetrating radiation usmg calmum fluernde-dys‘prosnum (CaF,:Dy) thermoluminescent
dosimeters (TLD) at locatnons .both on- sne (Flguretl S) and off-site (Figure4-6). Each of the
16 comipass point sectors. Wthh Sector No. 1 ceﬂtermg on true north, have been used to locate TLDs.
Specific data for 198* by compass pOmt ;ector are shown in Table 4-16. As mentioned earlier, both
on-site and off-ute resufts are wel! vmthm the range of background measurements expected for this
area and r‘eprqsem ~34 percent of the previously-mentioned 190 mrem/year, average background

._dose fmm alr*sources

i A
‘Q

Eﬁ\ﬁf‘onmental monitoring for the purpose of calculating dose is accomplished in several ways. As
shov&‘n' in Table 4-17, the collective effective dose equivalent attributable to BNL 1985 emissions is
made up of the inhalation pathways from both gaseous and particulate materials as well as the
ingestion pathways from both fish and water consumption. More than 99 percent of this dose is the

result of Argon-41 (an air activation product) emission from the Medical Research Reactor.

Total BNL operations emissions calculate to a collective effective dose equivalent (see Appendix F for
a discussion of terms) of about 4.8 person-rem which represents about 0.0016 percent of the

300,000 person-rem 1985 collective effective dose equivalent attributable to natural background.
Table 4-18 presents data for the maximally exposed hypothetical resident in comparison with EPA

NESHAPS requirements and DOE guidelines. The highest, annual-average, site-boundary

concentration of tritium (HTO) vapor (21.1 pCi/m3) was used to calculate the committed effective
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Source: Dayetal, 1986.
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TABLE 4-16

EXTERNAL DOSE-EQUNALENT RATES FOR ALL TLD LOCATIONS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

sample millirem
Location (h;;er?ﬂuoenntch‘;y) 1st 2nd 3rd ath A1985
(Q=Quarterly) | Quarter Quarter Quarter Quarter Sg::la.@
172.2 ™ .
173.0 Q 14.0 13.5 14.9 143 [ 568 i
178.8 Q 147 24 | 141 |iass i ses |
2T1.4 M 15.4 16.1 w8 | 176 ] 58
272.6 M 16.6 172 g, 1917647 596
272.68 (P-9) M 167 | 160 | 1797 T17s 68.0
273.2 Q 134 43 S 1B 15.8 59.6
2T10.5 Q i3 Joiteq |7 170 17.9 68.3
3128 Mo 149, | 155 17.4 17.9 65.7
3718.8 g | 130 W] 148 15.0 DM 58.2
aT28 M. feaae 159 | 158 15.8 62.3
4126 i .,,.:-.3,:_9{‘...::f,;..f.7?~ 13.3 14.9 15.0 16.2 59.4
farrs Q 13.0 13.9 15.1 15.0 56.9
Cofsms M 17.9 18.3 21.0 19.8 76.9
574.2 Q 12.2 13.0 DM 13.9 52.0
576.5 Q 13.3 13.8 14.7 14.6 56.4
5T17.1 Q 16.3 13.3 14.9 14.5 59.0
6T2.8 (P-7) M 5.0 16.6 18.1 18.0 67.8
6T5.6 Q 12.7 13.0 14.5 13.9 54.1
6T14.2 Q 14.3 12.1 12.9 13.4 52.6
7T1.6 M 21.6 213 242 22.0 88.6
7T2.5 Q 15.9 174 186 | 183 70.1
719.7 Q 16.6 15.3 15.7 15.8 63.4
8T1.3 M 18.0 18.3 207 19.5 76.5
872.3 Q 12.9 14.7 15.3 14.3 57.2
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TABLE 4-16

EXTERNAL DOSE-EQUIVALENT RATES FOR ALL TLD LOCATIONS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

PAGE TWO
sample mitlirem
Location (N/T;ef?/luoenrlchﬁy) 1st 2nd 3rd 4th 1985
(Q=Quarterly) | Quarter Quarter Quarter Quarter ASQ::]CV‘.

878.0 T Q 15,1 13.4 15.7 147 |.. 59:0. 5
972.6 M 16.8 17.7 16.7 174, | 7689
9T8.3 Q - 12.2 12.9 DM |57 b e
10T1.8 M 17.3 17.1 204 [ 193 |l 740
1073.7 Q 15.7 178 {7188 | ni7.2 69.6
1079.3 Q 10.6 RELTEN IRLE R BREY 54.7
10T12.0 Q 159 | 183 . 168 17.1 65.6
1172.1 (P-4) M 4% K Rt " 16.9 17.4 65.0
1173.7 Q . 133 | a7 16.0 12.3 56.3
11717.8 @ 152 ] 127 13.8 14.2 55.9
2114 M A7 17.7 20.9 20.0 76.3
1275.0+ 5 Qo | oe | a0 15.0 15.1 56.1
ez G 129 14.8 15.2 15.6 58.5
olemas Q 17.0 15.7 14.9 18.1 65.6
13713 M 175 17.2 202 21.0 76.1
1371.4 Q 16.7 14.7 16.8 16.7 64.7
1372.6 Q 13.3 15.2 16.7 DM 61.6
1378.2 Q 12.2 13.4 13.4 13.9 52.9
14T1.3 M 17.0 173 209 19.9 75.2
1471.4 Q 19.9 15.2 18.4 16.4 70.8
1473.1 Q 14.9 16.7 18.1 16.2 65.8
1475.6 Q 18.4 16.9 18.6 18.5 72.4
14720.0 Q 13.8 15.3 17.6 15.6 62.3
15T1.7 M 16.9 16.7 20.3 19.0 73.0
1573.0 Q 1.4 133 13.6 14.1 52.4
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TABLE 4-16

EXTERNAL DOSE-EQUIVALENT RATES FOR ALL TLD LOCATIONS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

PAGE THREE
| millirem
Sample
. Frequency
Locat
reaton 1 (Mm=Monthly) | 1st 2nd 3rd ath et
(Q=Quarterly) | Quarter Quarter. | Quarter Quarter Dosea e

1672.1(P-2) M .
1673.4 Q 13.6 15.5 16.8 159 .| 618
16T10.0 Q 15.4 14.9 oM |72 B3RO,
Control A* Q 4.42 5,72 4.55 433 |7 19.01
Control B* Q 4.21 410 - 528 | L4247 17.82
Control C* Q 492 | 435 | aei | ass 18.49
Control M** M 498 &90-} 00 8.02 23.89
Source: Adapted from Day et al 1986 % %
Annual average perlmeter monthly samp|es(18 observations) = 70.2mrem * 7.41 mrem
Annual average penmetér qudtterly samples’ (5 observations) = 64.4mrem * 6.13 mrem
Annual average of'fslte quarterly samples (31 observations) =59.7mrem % 5.71 mrem

*

Backgréund confrol data fOr TLDs exposed for 3 month periods. Controls are lead-shielded.

bl Backgmuﬁcf control data for TLDs erposed for 1 month periods. Controls are lead-shielded.

DM

4-85
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TABLE 4-17

COLLECTIVE COMMITTED EFFECTIVE DOSE- EQUIVALENT(a)
FROMALLPATHWAYS
BROOKHAVEN NATIONAL LABORATORY,
UPTON, NEW YORK

1985 Collective
Pathway Committed Effective
Dose (Rem)
m
Airborne . ' ‘
Gas 4.8
Particulates 0.03
Ingestion *v
Fish ‘ 0.007 -.
Water %.0.003 .
Total Due to BNL Operations . - ..";a 8
Total Population Collective Dose-" . 300 000 |
Equivalent Due to Natural Backgrouhd %

o ,
.

Source: Adapted from Day et at 1986

{a) See Appendix F for a d|scu\55|oh of terms.

-
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TABLE 4-18

MAXIMUM DOSE-EQUIVALENT CALCULATIONS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

- : 1985 Maximum | Percentof EPA | Percent of DOE
) Radionuclide Dose Equivalent Whole-Body Guideline
‘ {mrem) Limit (25 mrem) (100 mrem)

argon-41/oxygen-15 0.34 1.36 0.34

’ tritium (HTO) 0.01 0.04 001 |
TOTAL 0.35 1.40 035 v
Source: Adapted from Day et al., 1986. oyt W

k . ." . ‘..' = ':"
‘ AN

«
vt
>
. .
o“ . ,
'I .. .
s
AW
i N
L
e
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dose equivalent (0.011 mrem) for a hypothetical resident living at that location (see Finding 3.1.4.4,1
for more discussion on tritium ir air results). Aithough exposure rates due to Argon-41 and
Oxygen-15 are not measured at the site boundary, modeling parameters that result in the greatest
concentration (most conservative), including short stack heights, were assumed for the calculations.
As shown in Table 4-18, the totai airborne dose to this hypothetical resident is approximately
1.4 percent of the applicable EPA limit.

Specific radionuclides, whole-body collective doses, and target organ collactive doses for the air
pathways from 10-meter and 100-meter stack effluents are shown in Table54 19 and 4-20

Methorology employed for inhalation pathways for dose-equivalent calcutations | |s as forlows

v .-
ek}

Dispersion values (X/Q) are calculated for release elevat.ons of 10and 160 meters at each -of the
16 directional sectors and for 5distance increments (1.6 1€k 16 32 km, 32 48km 48-64 km, and
64-80 km) from the center of the site. The resulting duspemon values represent a monthly integral of
the rates (uCi/sec) for a given distance and sector. The radxonucnde specsjic release rates (uCi/sec) for
a given month from the HFBR stack, the Chemsstry BU(Idu‘tgroot vent, the Medical Building roof
vent, Van de Graaff roof vent, BLIP stack and the Hatardous Waste Management incinerator stack
are then used to estimate me air ccmcemratnom at a given sector and distance. The air
concentrations multuplled by the adult breathrog rate (22.8 m3d-'), the number of days per month,
the dose conversiort, factor for a gwen radlonuchde and the dispersion and population values for
that sector, distance resutted ins the monthly population nuclide-specific dose-equivalent for each
sector wuth dlsj;ame Thrs'procedure is conducted for each month, radionuclide, and release point.
.The dcnse equalems are then summed to obtain the total population dose-equivalent resulting
from BNL operaﬂbns.

The 'ét;ove briefly describes, in general terms, the "BNL Wind Rose Dispersion Model,” which was
developed specifically for the Brookhaven site. Although there is no reason to believe 8NL-
developed models for air dispersion are {ess accurate or less conservative than AIRDOS, BNL has not
submitted its modeling strategy to EPA for approval as an alternate but equivalent dose assessment
methodology. However, as stated in Section 3.1, BNL reached an agreement with EPA to use current
strategies for the 1985 Environmental Monitoring Report (Welty, 1986) until simultaneous
AIRDOS-BNL dose comparisons can be made. The use of models that have not been approved by trA
is a violation of NESHAFS requirements listed in 40 CFR 61,93 (see Finding 3.1.4.4 8) and may result in

underestimation of public Zoses.

ingestion pathways, considered relevant at BNL, included fish and water consumption.

Methodology used for calculating the potable water ingestion pathways is as follows:

4-88
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TABLE 4-19

COLLECTIVE DOSE-EQUIVALENT(2) FROM
THE 10-METER STACK EFFLUENT RELEASE
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

1985 Whole Body 1985 Thyroid
Nuclide Collective Dose Collective Dose
(mrem) (mrem)
| argon-41 4,770 (b) -
tritium (HTO) 20.3 ---
technetium-99 0.0014
iodine-125 0.078 2.64 °
carbon-14 0.04" g i .
Phosphorous-32 0316 .- PR
sulfur-35 0035 . * RS
tin-113m .. 0.0025 %
icdine-131 00038 0.116
chromium:51" - '*._o,gosé'
technettim-9ont. . 0.00001
 efitonss T 0.0000042
{cobalts- 0.0113
"'-:-'ff_.'j_ thallium-201 0.000005
"'i"’samarium-1 17m 0.0028
ruthenium-103 0.0031
TOTAL 4,790 2.76

Source:Day et al., 1986.

(8} See Appendix F for a discussion of terms.

(b} Doses not reported in prior years. The maximum dose to the
hypothetical individual residing at the site boundary 15 less
than 0.5 mrem in any month.

m  metastable
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TABLE 4-20

COLLECTIVE COMMITTED EFFECTIVE DOSE-EQUIVALENT(a)
FROM THE 100-METER STACK EFFLUENT RELEASE
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Nuclide ‘98%1‘223('nf:’;§‘;tive Colloctive Dose
(mrem) |
bromine-82 3.5-3
cobalt-60 8.2E-4
iodine-123 2.9€-4 B.6E-3
iodine-124 5.1E-3 1L7E g
|iodine- 126 2.0E-2 o BME-T
iodine-131 26E-2 L [ . 8981
iodine-133 176-3 . ] o 5562
xenon-125 o 5.1‘4_E‘~\-’ 4 ‘k ‘ !
xenon-127 "-._'-.1_._55"‘-,,.'4.‘ .
mercury;_?Oé- - 1".-44'5 .5"
scandiam-adm* | 12485
o fziccomitm=9s | 10 133€-4
. eeriumiizs 24E-5
Ttrittum (HTO) 12.4E-0
Others 7.5E-4
TOTAL 12,5 1.76

Source: Day etal., 1986.

(@ See Appendix F for a discussion of terms
m  metastable
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For the maximally exposed individual, the highest annual average tritium (HTO) concentration, as
measured from a single potable well, is used to calculate the total quantity of tritium (HTO) ingested
via the drinking water pathway. For the collective dose equivalent calculation, the annual average
tritium (HTO) concentration is obtained by averaging all results from potablie wells that are in the
demographic region adjacent to the laboratory. The annual intake of tritium (HTO) via the drinking

water pathway is calculated from the following equation:

Al = 1 x106Ce®IR*T

Where: Al = Activity Intake, uCi e el .

Al

C = Annual average water concentration (563 for the populatson argd "1','873 for the
maximum individual), pCi/! (1985 data} , LS

IR = Ingestionrate(2.2)[d-1 % .. . 3"

—
i

Time, 365 d@y;

et . o

H = AI®*DCF*P

Where:' H “# Committed effective dose equivalent, rem
Al = Activity intake, uCi

DCF Dose conversion factor, rem/uCi [6.3 x 10-5 rem/uCi for tritium (HTO)]

p = Population at risk
To determine the maximum individual dose, the population parameter is set to unity. For the

1985 collective dose calculation, the following assumptions were made concerning the population at
risk:

4-91
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e The number of homes with the potential to have tritium (HTO) in their potable well water -

was approximately 25,
@ The number of residents per household was four.

The following proredure was used to estimate the collective dose-equivalent from the fish

consumption pathway:

a. Radionuclide data for fish samples were all converted to pCi‘kg wet wenght smce thli is

the form in which the fish is used for cooking, etc.

A
‘ - ’
e .
Y

b. Inthe past, the figure used for fish consUmption was 1. 6 kg/year 'a.lthd"was b'aée,‘d 6'ﬁ"a'study
done by the NYSDEC in 1978 for the Peconic Rlver area How'ev'er a recent study
conducted in thz2 same area suggests that the flgure should be 7kg/year BNL has,

therefore, used the amount 7 kg/year as the flsh consumptxcm cate inits 1985 calculations. -

. ‘ \.- . !.' L

¢. Corimitted Dose Equivalent Tables Were used to get the 50-year committed dose
ecuivalent fdctor--rem/uo mtake

The factor%fig'i‘r' the ingeétfbn péthWays for the radionuclides identified were as follows:

s . Lt
o ,_', 4‘ Yo -~
ot e

Trmum HTO) "6.3 x 10-5 rem/uCi intake

‘ o

.' ""c
.

e

QR 1.2 x 10-3 rem/uCi intake
137Cs 5.3 x 10-2 rem/uCi intake
d. Calculation: (7 kg/year) x (activity in flesh uCi/kg) x (factor rem/uCi intake) = rem/year -
e. Because there was a cesium-137 background as determined by the control locations data,
this background was subtracted from all data prior to use for domestic purposes
(Day et al., 1986). Tables 3-14 and 4-22 list 1985 radionuclide cencentrations in fish and
committed dose-equivalent.
As a result of several inquiries, including the Blass Committee’s inquiry regarding an incident in 1979,

the question was raised about the total dose a helicopter pilot might receive if he passed through an

effluent plume (argon-41 or oxygen-15) or was exposed to the cesium-137 gamma source that was
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TABLE 4-21

COMMITTED DOSE-EQUIVALENT(a) FROM THE FISH CONSUMPTION PATHWAY

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Radionucl‘ides

mrem

Control

1985 Maximum

Individual Net Dose

1985 Average

Individual Net Dose

1985 Coilective
Dose

tritium (HTO) 0.0005
strontium-90 NA 0.0280 0.0110 6
cesium-137 0.10 0.1008 0.88098~. | ., 470059
TOTAL (mrem) 0.10 0.13 oons. | ee |

Source: Dayetal., 1986

NA  No analysis

(@) See Appendix F for a discussion of tets \

PRI

AN oy, ’
v PR
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used at the BNL gamma forest until September of 1979. Helicopters that use radiation detectors to
sense rotor pressure failure had apparently yielded false sensor readings in the past, while fiying
over the BNL site. An examination of the instrumentation in one typical helicopter indicated that
the sensors would alarm, once the pi‘lot was in a radiation field of approximately 2 mR/hour.
Helicopters that were flown within 1,400 feet of the exposed gamma forest source or within 20 feet
of air effluent stacks at the Medical Research Reactor or Brookhaven's Linear Isotope Production
Facility could have been placed in radiation fields which would have been sufficient to trigger this
false instrument reading. Worst-case dose estimates indicate that a total dose of 8.1.to 20 mremj-'\}»}as

possible, but a more probable total dose estimate would be a factor of 10to 100 below théf,w@ést-

\

case estimate (Miltenberger et al., 1987). e
4.3.4  Findings and Observations ' L
4.3.4.1  Category! e .
None. ‘ SR \
SR T T
43.42  Category |l
None. ‘i

4343

4344 Category IV
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44 Quality Assurance/Quality Control

441 General Description of BNL Environmental Quality Assurance Program

The quality assurance (QA) hierarchy shown in Figure 4-7 has been in effect for about a year. Prior to
this, BNL quality assurance responsibilities were under the direction of the site QA coordinatc *. In an
effort to become more efficient in its QA function, BNL designed the system shown in Figure 4-7 so
that individuals directly working in specific areas (laboratories, sampling, etc.) would have their
respective QA responsibilities defined more clearly. BNL feels that this configuration“:i—s rI'j'_g';)re

efficient beca ise of the Area Representatives’ day-to-day contact with individuals in th‘é_i‘('.a:jeas'."{‘ ‘

Y
[4

In general, the BNL facility QA coordinator oversees quality assurance’ funetaons throughput the
laboratory. He ensures good internal practices by conducting audits, mspectnons, and surveys The
Safety and Enwronmental Protection (SEP) representatuve act'. as a l'alson between the BNL facility
coordinator and the individual responsible for QA | in. spec]hc areas of ihe en\/nronmentat monitoring
program. The individuals responsible for the QA functpons assocnated w:th sampling/analysis and the
inorganics, organics, and radiation Iaborat‘ones ensure that proper QA measures are taken in their
areas to produce quality samples and results. These measures include chain-of-custody, personnel
training, calibration of eqmpment Iaboratory seconty, use of approved procedures, and internal
audits. In addition,. the mdmdual !aboratones demonstrate good internal controls by analyzing
standards, blanks, duphcaxes and somé sp|ke samples. The laboratories also participate in analyzing

and/or preparmg qualnty as;urance samples for EPA, DOE, NRC, and the State of New York.

Lt
AP
Y PO
s, e TN

: BNL algzo;utiliz"'es':?ia.n of'f’-site laboratory to analyze some of the radiclogical samples, whenever its own
Iabd{étory is ov;rloaded or whenever BNL needs cross-checks. The QA practices of this facility have
been‘.'reviewed by BNL personnel during visits to the laboratory and found to be acceptable. In
addition, the quality assurance manuals of laboratories used for nonradiological services have also
been reviewed by BNL personnel during visits to the respective facilities. These have also been found

to be acceptable.

The Suffolk County Department of Health Services collects samples of air, soils, and water for
radiological and nonradiological parameters associated with BNL activities. However, BNL does not
conduct any quality assurance checks of the sampling procedures used by the County. The County
has its own QA program for sampling and analysis. BNL personnel have visited the county office,

reviewed its QA procedures, and found them acceptable.
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BNL FACILITY .
QA COORDINATOR ‘
SAFETY/ENVIRONMENTAL -
PROTECTION REPRESENTATIVE-|. .
QA Division Officer 4 !
"2" LRI v" ‘. ‘..’,.. .
" v .
SAMR{UNG/A&RLY!S'S _ ORGANICS RADIATION
DAIA_\REVLE\_YV, lNQB;GAfjl“lCS;.
S‘e;q;'br;fiéﬁi;icai Sup:én;“;is"d'r" Analytical Supervisor Environmental
Lo RN Monitoring
v ¢ Supervisor
Source: Survey‘team observations.
FIGURE 4-7

QUALITY ASSURANCE HIERARCHY

BNL - UPTON, NY
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During the BNL visit, the Survey team reviewed the following: written procedures for sampiing;
various analytical procedures; results for blanks; results for duplicate and spike recoveries;
instrument calibration results; internal audit results; laboratory notebook entries; chain-of-custody;
sample calculations; training records; and- results from BNL's participation in various other
governmental round-robins.
4.4.2 Findings and Observations , | o
4.4.2.1 Category |

None. ' ‘ T "L T
4.422  Category |l e

None “ ' e » . '..'.1:‘.“ ol

4.423 Category lll e

4424 Chegoylv .l

L ,~E'nvironﬁ'iéntal Monitoring Results May Be Suspect. The following quality assurance (QA)
" deficiencies observed in the nonradiation and radiation analytical laboratories for

" environmental samples may result in suspect environmental monitoring results:
® Nonradiation Laboratory
- A QA program was not fully in place at the time of the on-site Survey. BNL was in the
process of updating this program ‘and is currently working on completing the
program.
- The analytical results for blank water quality samples are not recorded on log sheets.

BNL was observed recording these results on raw data sheets, which can be lost or

misplaced and not be available for review in the event of questionable results.
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- 1ne laboratory currently records results on separate, loose pages that are eventually
stored in a folder, instead of recording data in a hard-bound notebook. This practice
could lead to lost data.

® Radiation Laboratory

- Noinstrument operating procedures were in place during the time of the Survey.
- The procedures that were in draft form during the Survey were not availabléﬂtq‘.xhe
v Lesey ot i

R el
! [N

Survey team. BNL has since updated and corrected this deficiency. -

LA

T ’
'.' TR
e T

- No spikes are added to samples for alpha, beta, or gamma spectroﬁcaprc analysns
Consequently, the reliability of the measurements canno’c be fully documented.
Although other quality assurance checks,,wch as.standards and blanks are in place,

the absence of spike analysis reduces the re(?abrlrty of the uo-place QA measures.

. . u f. o
‘.' N \ Toe .
c . . .

. -
(3

‘QA Checks of Off-site Envuronmental Mpmtonnq BNL does not perform QA checks on

sampling and analysis ; conducted by the Suffolk County Department of HealthServices
(SCDHS), Wthh may.result in the acceptance of suspect data. SCDHS conducts off-site
groundwater" surface water soﬂ and air monitoring for radiological and nonradiological
contamlnants retated to BNL actlvmes Although BNL performs the analyses for radiological
,parameters as requested by SCDHS, it exercises little or no control or oversight regarding
"when Where why, and how the off-site samples are taken.

e
RS

* Calculation of Radiological Data. A review of the computer printouts of surface water and
) éroundwater radionuclide analytical results by the Survey team revealed an anomaly that
could result in understating activities expressed as averages. Understated values prevent
calculation of the actual average values and may impair any assessment or evaluation based

on such data.

The computer operator enters negative activity values for samples having activity counts less
than the blank. These negative values are entered with a minus sign (which is a logical
convention). Consequently, when the columns of activity values are averaged, the computer
treats the negative value as actual subtractions and thus reduces the sum of all of the results

by the minus values.
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Typically, this results in a small error because only 1or 2 negative values will appear in a
column of 12 to 20 numbers; however, the error can occasionally approach 50 percent, when a
series of negative values appears in a single column. The overall significance of this error is not
considered by the Survey team to be serious from an environmental or human health
standpoint because all compliance-related radioactivity analyses for grossa, gross 8, and
tritium have yielded averages that are only a small fraction of permitted averages. Even so,
BNL's metho‘d of calculating average radioactivity levels does underestimate "true” average

radioactivity levels; hence, the methodology is susceptible to challenge. i

-
G
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4.5 |Inactive Waste Sites and Releases
4.5.1 General Description of Pollution Sources/Controls

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
established (1) notification requirements, (2)liability standards, and (3)response authority for
dealing with releases of hazardous substances to the environment. Also known as “Superfund,”
CERCLA’§ scope is expansive. The EPA and state agencies can undertake or order study or cleanup
when there is a release, or the substantial threat of a release, of a hazardous substance to T;he

o
A ) \ ‘,

environment.

N : VoA
LR v
O R »."u
IO

Superfund was substantially expanded by the Superfund Amendments and Reauthonzatmn Act
(SARA) of 1986. In addition to significantly increasing the sxze of the fund to ﬁnance cleén -ups, SARA
' creates a response authonty for petroleum underground storage tank re1eases (technically an
amendment to KCRA), and mandates community’ Rughx:{o Knew and emergency preparedness
programs (Titleill). SARA also obhgates Federal facmtles to cOmply with the same regulations and
policies as other entmes Hence, except fer certaln hmnted national security waivers, Federal facility

cleanup plans for sites on the Natlona| Pnormes Lnst must undergo EPA review and concurrence.

e
.

This section mtrodmes the sources of "hazardous substance releases to the environment.

Section 4.5.2. provrdes more detaol 6n these sources, which are grouped into the following three

i) 0

categorles v R

<

" ' XS Disposal Areas
" @ Spillsand Drum Sites

"®  Cesspools

The Disposal Area category represents a heterogeneous mixture of types of sites, including landfills,
multiple pit clusters, spills, and contaminated facilities. At BNL, 16sites fall within the Disposal Area
category. In addition, at 25sites, possibly hazardous substance spills or abandoned drums were
observed by the Survey Team. Finally, 33 active or backfilled cesspools are actual or potential sources

of groundwater contamination.

4511 Disposal Areas

BNL contains approximately 16 areas or types of areas where disposal of hazardous substances is

known or suspected. Because of the lack of a complete CERCLA investigation, the identification of
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disposal areas may be incomplete. The following list provides a general inventory of these known
areas, which are detailed in Section 4.5.2.3 and illustrated in Figure 4-8. The locations of the sites

associated with the former landfill area (map sites1, 2, 3, 7, and 9) are shown in Figure 4-9, The

numbers following the names of *ne sites below and in the Section 4.5.2.3 headings refer to the map
site numbers indicated on Figures 4-8 and 4-9.

o o

-~ o a n

Q

3

3

B0

4512

Former Landfill (Map Site 1)

* Chemical Holes (Map Site 2) | \ <

Glass Holes (Map Site 3) | v ‘i'i‘;':.
HMazardous Waste Management Area (Map Site 4) foos

Waste Concentration Facility B811 Tanks (Map Site 5) e SOV

‘Current Landfill (Map Site 6)

Slit Trench (Map Site 7) . .‘
Sewage Treatment Plant (Map Site 8) L e ' ‘
Small (1966) Dump (Map Site 9) |
B650 Sump Drainage (Map Site 10) . B
Satellite Disposal Area (Map Sité. 1 1) ' ‘ i

Old Army Incinerator, (Map Site 12) .
Rad Contamlnated Soil (Varnous IocatLons)

"Meadow‘Marsh“ experiment(upland recharge area) (Map Site 14)

1977 011/Solvem Splll (Map‘Sete 15)
'Brookbaven Graph}te Research Reactor (Map Site 16)

Spill'ﬁignd Drum Sites

The S‘u'rvey Team observed numerous areas at BNL where soil appeared to have been stained with oil

or other unidentified, possibly hazardous substance spills and where drums and other containers

were abandoned. The following list, which is based on the Survey team'’s observations, provides only

a partial inventory of spills and drum sites at BNL.

c o

- 0 O

Qo

B975 bubble area: stained soil (55), drums, tanker trailers
B423 spills

Meadow marsh shack: 50 empty drums,; (SS)

B510SS

B206 S drums

8207’stained asphalt

B457 drum rack
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. ‘ (See Figure 4.5
“{\ for Detail)

I REREEEE
ISource: DOE Environmental Survey, 1987. BNL, 1986e.
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. 1. FORMER LANDFILL
1 ; 2. CHEMICAL HOLES
*- | 3. GLASS HOLES
N . | 4. HAZARDOUS WASTE MANAGEMENT AREA
Lo YT ‘~ 5  WASTE CONCENTRATION FACILITY B811 TANKS
}@ SN | 6. CURRENT LANDFILL
| ] | 7. SLITTRENCH
"~ | 8. SEWAGE TREATMENT PLANT
5 9. SMALL(1966) DUMP
| 10. B650 SUMP DRAINAGE
C 11. SATELLITE DISPOSAL AREA
L 12. OLD ARMY INCINERATOR
PSR 13. RAD CONTAMINATED SOIL
| ‘\ 14. "MEADOW MARSH" EXPERIMENT
) ‘l 15. 1977 CIUSOLVENT SPILL
| | 16, BROOKHAVEN GRAPHITE RESEARCH REACTOR
0 2500 5000
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T
FIGURE 4-2

RCLA SITE LOCATIONS
BNL - UPTON, NY
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CURRENT LANDFILL ROAD —
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Source: BNL, 1986e

FIGURE 4-9

DETAIL OF FORMER LANDFILL AREA
BNL - UPTON, NY
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h. B158drum, SS

i. B100SS
j. 196 SS, drums, tanker trailers
k. B96SS
| B7045SS
m. B7505S, drums
n. B452,5S
0. B5355S &
p. 8924drums, SS | ST
q. 83055 | e T
r.  B1005drums, SS ,
s. B510SS PECICHENR
t. B526drums . ) ‘
u. 490 drums " e ‘ :
v. B919/919ASS, drums R
w. B7265S f . '{'._fof” R
x. B9355S DR
y. B452drum ,

4513 Cesspools'.

.‘v‘ o L]
o

Cesspools have been used at BNL for disposal of liquid waste from many buildings where topography
.‘and bunldmg Tocahom did not facilitate gravity-feed for sewage hookups. These cesspools are
dtscussed furthef‘m Findings 3.3.5.3.1 and 4.5.2.3.2 because of their potential for serving as sources
of grbyndwater contamination from past and ongoing activities. The cesspools in the nonresidential
areag'o.f BNL are listed in three categories in Table 4-22: (A) Active, phaseout planned; (B) Active, no

phaseout planned, and (C) Inactive.

4.5.2 Findings and Observations

4521 Category |

None.
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TABLE 4-22
CESSPOOLS

BROOKHAVEN NATIONAL LABORATORY
UPTON, NEW YORK

A. ACTIVE: PHASE OUT PLANNED(2)

P i,ifgng Status(!)
51 |Priority | FY 87
244 Priority | FY 87
348 Priority | FY 87 R
422 |Priority I FY 87 . 1.
405 | Priority | FY 87 e ’
122 |Priority IFY87 i Wt
197 Pending . "1:,‘ ‘\ ) ‘
449 |{Pending - S '
624 |Pending

2904 |Pecding -

=905 | Pending
919a .| Pending

1914 Buried access sewer hookup with new project

9198 Pending
926 Pending
935 Pending
940 Pending
945 Pending

(1) Carlson & Sweatt, 1985. Emma and Day, 1987.

(2) 18 total, 5 sewer hookup in FY87 “Environmental
Improvements; " one hookup with project.
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TABLE 4-22
CESSPOOLS
BROOKHAVEN NATIONAL LABORATORY
PAGE TWO

B. ACTIVE, NO PHASE OUT PLANNED(3)

Building Status(l)
No.
m )
963 Pumped out April 1987, leach field attached. BT

Dry well: 55-gallon drum with both ends
removed, filled with coarse gravel and sunk rata

445 ground. A 2-inch PVC pipe leads out of bun?d‘t ng
into well. _
444 No specificinformation a‘yailé‘tqlé;‘l'. L

479 Nospedﬁcnﬁormaﬁanaéahamé”.(“=.;l

930A No specuﬂc mformar.toh avaulable

.'—w,

{3) BNL1983 Carlson and Sweatt 1985 BNL, 1982; BNL, 1976.

-t

tNAC’TIVE

-----

; Bunld}ng

Status(4)

87 Backfilled
88 Backfilled
89 Backfilled
91 Backfilled
95 Backfilled(S)
96 Backfilled
209 Backfilled
429 Backfilled
452 |Backfilled
964 Backfilled

(4) Day, 1984; Day, 1985.
(3) Slavinsky, 1987.
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4522 Category Il

1. Spills_and Drum Sites. Numerous spills and abandoned drums of possibly hazardous

substances, as well as the lack of an adequate program to identify, characterize, clean up, and
prevent these spills, has caused and will continue to cause widespread soil contamination.

Many of these sites also represent potential sources of groundwater contamination.

The abandoned drums and spill locations at BNL have not yet been characterized. The ZSSttes
listed in Section 4.5.1.2 do not necessarily represent a complete listing of aH of the Iocatlcpns
where spills have occurred or drums have been abandoned. Most of these sutes had only a few
drums and less than 100 square feet of contaminated soil. But, m wone case. (B gys Bubble
Chamber Area), dozens of drums, several tanker trailers, 12 counters (mattresss-shaped
metal tanks full of scintillation fluid), and thousands of square feet of contemunated soil were
found. There is no complete inventory of abaqdoned drums or sers at BNL but a rough
astimate would place the number of drums ih the hundrac{s Alsg' areas where spillage was
visually evident are not documented ‘Areas wbere smlls Wére known to have occurred but

“cleaned up” were not quantntatrvely analyzed htnce there is no measure of the
effectiveness of the cleanup V|sual ewdence and smell seemed.to be the only methods

used, but no dOCu mentatnon was avanabl.e on any "cleanups.”

'
o v KR "
o
A

The follgwing nems \}{/é(e .ops'e"r";/‘ed by the Survey team in the B-975 Bubble Chamber Area:

e
et s
(RS -

. e ;

PIANIY .

A A

: ~53-():6..é:3‘l1;6‘r?\'t'ank -"nitricacid”

9
@ 12,000allon tank - scintillation fluid(?)
. @ 5,700 gallon tank - scintiltation fluid(?)
‘e 6,000gallon tank - scintillation fluid(?)
® Drum -scintillation fluid(?)

® 2 drumswith pipes - scintillation fluid(?)
e 6drums of stained soil - "chloroethane”
® Mobile laboratory with aniline - carbon tetrachloride

® 12liquid-filled “counters”

According to BNL personnel, the labels indicating nitric acid, aniline, etc., are not reliable;
hence the con‘ants of the containers and the contaminated soil under the rusted drums are
uncertain. Scintiitation fluid is composed primarily of toluene. BNL personnel interviewed by

the Survey team indicated that there were "dozens” of drums removed from the area in a
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cleanup effort prior to the Survey. The former location of these drums pointed out by BNL

personnel corresponds to areas of stained soil observed by the Survey team.

The spills and drum sites at BNL may be responsib.e for the groundwater contamination

observed at monitoring well SE.  This well is located immediately south, possibly

downgradient of the two southwest seepage basins (SPDES permit No. 004 - Discharge to HP

Recharge Basin), labeled as No.8 on the 1985Burns and Roe site map. No other potential

contaminated sources seem to be present in 1985 and 1986, well SE was found to be

contaminated with 34 ppb and 24 ppb of trichloroethane, respectively, and 7ppb of T‘CE

1986. Non-point-scurce overland runoff from spills and abandoned drum sutés m parkmg

lots as well as stained soil may be contributing to this observed groundwatér contammatloﬁ

But, because of the widespread uncertainty with all groundwater momtormg data (wﬁuch in

this part|cu|ar situation include lack of upgradient wells, Iack of comp]ete well ‘construction

information, and systnmatlc organics sampling pro{ocol problems) and because of the nature

of the discharge to the HP recharge basins, the actual &ourre oj thlS contammatnon is not

certain. The permit for discharges to basms HP‘Y&‘QU!TE quarterly monitoring for metals, alpha

and beta radioactivity, and trmum but not for orgamcs "There is no information available on

the discharge of orgam;& to basin HP “n 1986 onty iron was found to be slightly elevated

(1.5-2 ppm). Approx]mately 1,000, OOO ga.llons per day of water flows into these basins. Of this

amount, appr*oxjmatety 75 perqent 's cooling water from the nearby medical research reactor

The rer‘nammg ngercenvof fhe discharge comes from storm water runoff. Because of this

Wrelatwely srnall conmbut:on from non-point-source runoff and the absence of generally high
h metals and dlsw{ved or suspended solids (TDS and TSS), the reason for the presence of nearby

: ,‘vorgamcs ‘contamination in groundwater is unclear. |f contaminated runoff from parking lots
* and ditches was contaminating the groundwater through the recharge basin, high metals
"(such as magnesium) and TDS/TSS would probably also be expected. However, without

regular organics analysis of basin dischargas and a more thorough groundwater monitoring

system, the source of this contamination cannot be determined.

4523 Categorylll

Disposal Areas. There are numerous disposal areas on-site that are actual or potential sources
of soil, surface water, and/or groundwater contamination. In most cases, groundwater
contamination is the most significant threat because of the highly permeable soils, the shallow
aquifer, and the presence of a “sole source” aquifer, with nearby residences using private
drinking water wells. Other sources of contamination may be present at 8NL but have not yet

been identified because of the lack of a complete CERCLA investigation, including a review of



historical documents, aerial photographs, and blueprints. Based on information from BNL and

observations made by the Survey team, the following areas have been identified:

a. Former Landfill (Map Site1). A formerly used, 8-acr¢ landfill may be a source of
groundwater contamination because of hazardous substances disposed of in the landfill
from at least 1947 until 1966 (at least 19 years). Also, Cs-137 (half-life = 30 years) is
present on the surface of the landfill in a patch measuring approximately 20 feet by
60 feet. The “former landfill” is a specific discrete area of BNL and shouid not be confused
with the term “former Iandflll area,” which is used in BNL documents to descrnbe a
broader area. This broader area includes the former landfill, but, afso mcludes the
chemical/animal holes, slit trench, glass holes, and a small(1966)d&sposal arqaulustrated
in Figure 4-9. Because of the close aggregation of these sources4 |t WOuId be dlffrcult to
distinguish their plumes Groundwater contammahon from radqonuclldas is up to an
order of magnitude higher in downgradient wel\s than in. the wells upgradlent of the area
(see Sections3.4.2 and 3.4.4.3). Volatile: orgar‘ucg are observed in the low ppb range in
downgradient wells, but because bf quesnbnable wel? despgn and sampling procedures
(see Section 3.4.4.2), these resu{ts may not be representatlve of actual conditions.

The formier Iandﬂil was flrst used by the Army prior to the construction of BNL. There are
no spemfrc (ecords ava}la’Qle from BNL on the use of the site by the Army. Archival
.mformatlon mdrcates gen'erally that the site of BNL was originally used as an induction

‘ "centercalled ”Camp Upton” by the Army during World War |. The Army also used the site

durmg Worjﬁ War I, and then as a hospital until 1947, when BNL took control of the site.

l BNL eentinued using the former landfill area until 1967, when the current landfill opened.

No comprehensive search of Army records has yet (as of June 1987) been performed to

determine what was disposed of in the former landfill.

Despite the few records available on the disposal inventory at the former landfill and
other sites at BNL, some indication of disposal patterns may reasonably be surmised by
considering some secondary information on BNL disposal. Figure 4-10 illustrates the
chronology of the use of various disposal areas at BNL, compiled largely from records
obtained by BNL for the preparation of ifs Phase | Installation Assessment Report. Prior to
1860, the former landfill appears to have been the only disposal area at BNL. In 1960, use
of the chemical pits began. In the 7 years that an eventual total of 28 pits were in use,
approximately 5,000 cubic yards of chemicals and radioactively contaminated animal
carcasses were disposed of in these pits (see Finding 4.5.2.3.1(b)). This usage rate leads to

an estimated average of approximately 750 cubic yards per year. |f this same average is
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uséd for the previous 13 years when the same materials V\rére being disposed of in the
same location, then approximately ‘10,000 cubic yards of chemicals and radioactively
contaminated animal carcasses may have been disposed of in the former landfill. This
rough estimate may overstate the amount of hazardous substances disposed of in the
former landfill because it includes an early period, when BNL may have been operating at

a lower level of activity than in the early 1960s and, thus, produced less wastes.

A brief characterization study of the solid waste'dispOSal at the former landfill, entiﬁéd
“Refuse Disposal,” was prepared in May 1966 by Gibbs and Hill, Consultants for BNL (G»bbs
and Hill, 1966). This report surveyed the refuse disposed of by BNL durlqg a 6 week per |od
in January to February 1966. An average of 10 tons of refuse per day and ‘a maxlmum of :
15 tons were disposed of during that period Of this waste, approxlmately a0 percent
(4 tons) of "burnables,” including rags, woad, paper, and cardboard was drSposed of in
the former landfill. In addition, 1,500 pounds{week o.f ammai carcasses were disposed of
in the same site. These estimates may be1ower than average, ‘for dlsposal at the landfill
because of the typical summer surge m aqtrvrty of app'roxamately 20 percent. Hence,
roughly 12 tons per day of refuse may have been drsposed of during the summer. Using a
weighted average r,aquIatron of 10tons/day for 9months of the typical year plus
12 tons/day for the remammg 3 months the average solid waste disposal rate was roughly
10. Stons/day. Current (1936-1987) summer activity is higher (25to 50 percent seasonal
pop\,r'ﬁiion mcr.ease), but fhere is no documented reason to apply this weighting to the
‘19605 dnsposal rare

LI
'

" The fb?mer landfill was covered with soil when it was closed in 1966. The appearance of

the former landfill during the Survey was of a sparsely vegetated field. In one section of
this field, several shielding blocks (concrete cubes approximately 4 feet on a side
impregnated with steel shot) were being stored. A siiow fence had been erected around
the patch of Cs-137 contaminated soil, but half of this fence was lying broken and prone
on the ground away from the perimeter of the patch. There is no information available
on the specification of the landfill cover such as material type, permeability, compaction,

or slope. The cover appeared to be composed of local sandy soil.

The Hazard Ranking System score for the BNL former landfill area was 35.46, when
evaluated by NYSDEC. BNL personnel determined a score of 29.5 for the former landfill,
but no quality assurance of the HRS score sheets was apparent, and several problems with

scores (e.g., waste quantity score) were noted by the Survey team. A score of 28.50r
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higher is required to place a site on the National Priorities List (NPL). The BNL site was not
on the NPL at the time of the survey.

Chemical Holes (Map Site 2). Approximately 28 holes used from about 1960 to 1967 for
disposal of chemicals and animal carcasses are a source of groundwater contamination
(see Section 3.4.2). A wide variety of acids, bases, and organic compounds were disposed
of in these pits, according to BNL employees and documents. The only specific chemicals
identified as being disposed of were nitric and sulfuric acid at a rate of 5- 109allons per
month (840 gallons over 7 years].

KRR

The Chemical Holes were approximately 10 to 12 feet in dnameter and up to 30-feet deep,
with about 5 to 8 feet of cover soil placed on top to close the holes Assummg an a«Jerage
diameter of 10 feet and a chemical fill depth of about 20feet then about 1, 638 cu. yd. of
chemicals and contaminated animal carcasses yvere dlsposed oef in these holes If a 12-foot-
diameter and 25-foot fill depth are assu‘med then approxtmaiely 2,932 cubic yards of
chemicals and animal carcasses may ‘be con;ajned m the 28 holes. The average of these
two estimates is 2,280 cubic yards of :hemrca‘rs and contammated animal carcasses. This
value may serve as .a useful conservatnve estumate of the contents of the chemical pits
because it uses tbe le volume of th,e p!ts as a surrogate for chemical disposal volumes.
Because of; percolatnon of quUldS into the soil, the disposal volume may be significantly

largén.than thrs estrma;ce However, lacking any documented evidence on the volume of

'hqundsgtsposed of in these pits, no other clear basis for an estimate can be made.

"‘

The"ﬁ:@ﬁﬁ Gibbs and Hill report estimated that about 1,500 pounds per week of animal

~ carcasses were disposed of at the former landfill. If this estimate is extrapolated over the
9years that the chemical and animal pits were used, then an estimated total of
525,000 pounds of animal carcasses results. If a density of roughly 1,000 pounds/cubic yard
is assumed (1,020 pounds/cubic yard = 5 pounds/galion; somewhat less than the density
of water), then a total volume of animal carcasses disposed of in the chemical/animal pits
during their 7 years of use can be estimated at 514 cubic yards. The difference between
this estimate (514 cubic yards) and the estimated total fill volume of the 28 holes
(2,280 cubic yards) is 1,766 and may be attributable to (1) chemical disposal; (2) inaccuracy

inthe astimated total fill volume; or (3) an increase in the disposal rate of animal carcasses.
The holes are situated along both sides wf an unpaved road, leading east from the old

landfill, running parallel to Princeton Avenue. According to BNL employees interviewed

by the Survey team, the holes were excavated with a crane and clamshell and were not
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. | l } '
‘lined. All'BNL ernployees interviewed by the Survey Team were confident of the methods
and depth of excavation.

Glass Holes (Map Site 3). Approximately 10 holes, used from about 1967 to 1981 (14 years)

for disposal of laboratory glassware, may be a source of groundwater contamination.

BNL personnel indicated that the glassware was not uniformly rinsed ¢lean a§ directed by
BNL procedures According to BNL staff interviews, some residual contammants were in
the discarded glassware. The construction and dimensions of the glass hoies were
essentially the same as the chemical pits, according to interviews of BNL emp]byees by t‘r're
DOE Survey Team. No estimates are available on the mventory oF, the types of chemncafs
disposed of in these pits. - ) L S

Ce
-~

Hazardous Waste Management Area (Map Site‘tl) Ihe Hazardou§ Waste Management
Area (HWMA) is a source of grou ndwater and potennal surface-water contamination.

The ongoing practices at the HWMA (also khown as the 'Igloo Area") are discussed in
Section 4.1 (Waste Management) Th|s secnon focuses on the following two primary t,pes

of h«storncal hazardous substance rereases

K

Sers -
'i,:fjf,' A:cfldental 1960 "f|$5|on product injection”

~,

In a'&;rition, the "detonation/burn area” and tritium deposition from the HFBR are
addressed briefly within this HWMA section. The two cesspools (a dry well from
Building 444, and a leach field from Building 445) in the HWMA are addressed as part of

the section on cesspools in Finding 4.5.2.3.2 as well as in the surface water section (3.3).

Spills of hazardous substances onto the asphalt and ground at the 10.5-acre HWMA may‘
be the most significant source, but the least understood of historical releases. The Survey
team observed that significant portions of the soil and asphalt appeared to be soaked and
heavily stained with oil. There is no estimate of the amount of hazardous substances
spilled at the HWMA. Rainfall runoff from the asphalt-paved areas of HWMA during the
Survey had a visible oily sheen. The HWMA consists of a total of 10.5 acres of ground,
about 25 percent of which is paved with asphait. ‘
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Several types of incidents may‘have caused the observed spillage. First, drums may have
deteriorated while being stored outdoors. Also, according to BNL employees interviewed
by the Survey team, BNL personnel routinely poured the supernatant from treated
nonradioactive acids and base}s on the ground, after collecting the precipitated salts from

the neutralization.

An unsigned BNL memo dated April 11, 1980, lists the following eight areas at the HWMA

where radioactive and/or hazardous wastes were spilled or dusposed j{‘;’f

(1) Blowdown liquid and siurry spilled onto the ground from the cement fmxer durmg

the earlydaysofthecement mixer.” Nootherlnformatlonls,avarlabie ) K

v, v
IV oy

P Iy
e

(2) Blowdown liquid leaked during the filling of the fII“St vault Accordmg tb the memo,
“When filling vault with blowdown Irqpod (and before mlxmg with cement) they
thought pump was not working on’ fullmg vaultw Soon after starting they walked
around back and saw hquld gu'ehmg ng - (emphaslsrn original)
(3) Blowdown hqu;d was accudentally pumped mto a groundwater well (described in the
paragraph below) :

PR

-

(4).‘113'wfs§ell"§ri'efdﬂs s_pi}j‘s of blowdown liquid were covered with asphalt.

";A',A, (5 ) ‘Mnx'ed ﬂssnon product in “bridge tubes” was flushed to northwest. Cleanup was

“attem pted.

(6) A 55-gallon drum of "black glop vacuumed from canal bottom. .. .for sea burial,”

was spilled. The sludge contained mixed fission products.

(7)  Mixed fission products from old canal racks (presumably HFBR or BGRR canal racks for

holding fuel rods) were washed off by rain,
(8) Mixed fission products from old fan ducts from the BGRR were washed off by rain.
The blowdown liquid referred to in the memo was the concentrated radioactive

wastewater (usually the supernatant above the sludge) from the B-811 Waste

Concentration Facility. According to BNL employees, BNL previously solidified blowdown
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liquid and sludge in a standard commercial cement mixer at the HWMA (see
Section 4.1.1.2 for additional information).

In July 1960, a BNL employee accidentally pumped radioactively contaminated slurry into a
water supply well at the HWMA (Davies, 1961). The unlocked well supplied water for
decontamination and was located close to a similar pipe (1-1/2inches in diameter) in the
ground that led to the 5,000-gallon underground steel slurry storage tank in the HWMA.
The inadvertent injection was attributed to the similarity and the proximity of the ptpes
The slurry was supernatant from “solidified” waste, largely from blowdown from t.he
B-811 Waste Concentration Facility. The pipe and well point were subsequéntly pulled
inspected, and found to contain about 6 inches of cement and 2 mches of s‘-urry mud The'
gamma-dose rate from the well point was about 3.5 radihour at contact The amOunt of
radioactive material was estimated at appr0xumately 5 C4 predommamly Sr- 90 and Cs-137.
The incident was discovered about 1 mon.th aftec it <>ccurred dunng routine well
monitoring. BNL attempted to remove: sOme o‘# the radloacxvvnty by pumping from the
test wells and discharging the water onto the grouﬁd after treatment with a conventional
water softener. No mformatnon was avaulablé on where this treated water was pumped,
the volume of water pumped the effectlveness of the treatment, or the volume and
disposition of the treatment sludge. Groundwater contamination and monitoring are
descnbed funher in Secf;on 3. 4\ )

S
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o
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IA ”detghatnon/b‘um area is located in the southeastern part of the HWMA. This burn

B area u‘f‘m’wunded on three sides by an 8foot earthen berm and has been used for

burnmg and detonating highly explosive and reactive chemicals since the early 1960s. In
addition, leaking gas cylinders have been vented to the atmosphere in this area. No exact
information is available on the nature or extent of venting, burning, or detonation of
chemicals. Some anecdotal information is available, however, on the type of material
vented and the period when this area has been used. According to interviews with BNL
employees by the DOE Survey Team, the burn area was used irregularly for individual or
several cylinders. For example, on Septembear9, 1975, BNL personnel contacted Allied
Chemical Corporation to attempt to return a 75-percent-full cylinder of anhydrous
hydrofluoric acid for disposal. On December 3, 1975, BNL informed Allied that it had
discovered a leak in the cylinder. The cylinder was subsequently vented at BNL in the burn
area of the HWMA.

The burn area has apparently been used since the early 1960s. In an internal BNL

memorandum, dated December 16, 1963, a BNL employee noted that an electric fuse, a

4-115



“blasting cap,” and “30 minutes of labor” were the only current costs of disposal. Based
on this cost comparison with a commercial disposal firm's proposed $15.00/drum of liquid
waste solvents and concentrated acid waste, the memorandum concluded, ... . it does

not seem to the writer that the cost of such commercial disposal could be justified.”

In the 1975 "Igloo Area Survey” by BNL, airborne tritium releases from the High Flux 8eam
Reactor (HFBR) stack (B-705) were listed as a possible source of the soil and groundwater
contamination detected by sampling at the HWMA. Because the HWMA is Iocat‘ed
downwind of the HFBR stack, some of its emissions may have been deposnted on. the
ground and leached into the groundwater. Although there is no spec:ﬁc son] or
groundwater sample data to confirm or refute this theory, soma. estumate can be madv
based on emissions data from the Annual Environmental Momtormg reports The ‘HFBR
stack (B-705), which also receives a relatively small contr |but|on from 1he Hottdb emitted
an average of 183 +23.7 Ci/year tritium vapor (HTQ) and an msngmflcant amount of
tritium gas--H-T) between 1975 and 1985, fthe years for whlch envuronmental monitoring
reports were available). The annual tntmm dwschapges from the HFBR stack are
summarized in Table 4-23. Assumlqg- that thls “1-year average can be reasonably
extrapolated to the 21 year hnstory c:f the HFBR then approximately 4,209 Ci of tritium has
been released from the B-705 stack Fmally, considering the 12.33-year half-life of tritium,
about 2 4790 of thls trmUm wou1d remain in 1987, If 1 percent (Survey team estimate) of
this rescdual from the HFBR stack is assumed to have been deposited on-site because of the

A‘low emvelocuty‘from the B-705 stack (see Air Section 2.1.2), and a portion (75 percent) of

that ,resldLIal deposntlon is assumed to have evaporated, then the groundwater

contamination predicted for a 18.37-acre area is comparable to the observed
concentrations in monitoring wells near the HWMA (assuming a plume depth of 45 feet,

groundwater table depth of 10 feet, and soil porosity of 0.25).

In addition to this release route from the HFBR, smaller amounts of tritium vapor are also
released from the Vande Graaff Reactor (B-901) and the Medical Research Reactor
(B-490). The summed releases of tritium vapor (HTO) to the air over the quarter century of
operations at BNL may, in part, account for the tritium contamination in the
groundwater--especially in downwind areas, such as the HWMA. Tritium is not likely to be
an ongoing soil contamination problem because it is completely soluble in water and runs

off or percolates downward with each rainfall.
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TABLE 4-23

TRITIUM EMISSIONS FROM HFBR(1) STACK AT BNL(2)
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Year HTO Tritium Emission (Ci)

I Il

1975 | 170
1976 161
1977 | 119
1978 90
1979 119
1980 179
1981 20 .
1982 330 e
1983 PR
1984 33 ﬁ,¢;?;g~f;_zh4~
1985 R
."TOTAL T 2,015

o ' e g,

.

e MEAN 183 (S.E. = 23.7)

T f.'Souﬁrq.'e_;_A,AﬁnL’Ial Environmental Reports.
e T () HighFlux Beam Reactor.
o (2)- Brookhaven National Laboratory.

S.E. - Standard Error

iies
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Other radionuclides (e.g., argon-41) released to the atmosphere are less likely to be
deposited on soil. Herce, they are a less significant concern for groundwater and soil

contamination.

According to interviews with BNL employees, trichloroethane was used as a weed killer in
the HWMA, There are no records of the quantity or dates of this use of trichloroethane.
According to a secondary BNL source, the spraying occurred in 1978 or 1979
(Holzmacher et al, 1985). It is unlikely that this source contributed significantly to-the
groundwater contamination, but a precise determination cannot be made wnthput
additional data on the quantity, location, method, and duration of the appircb‘tibn Other
sources, such as leaking and pouring of spent trichloroethane and trichlomethyiene (TCE‘)"‘
solvents, are probably more significant. Again, the relative comribution oi each Jource
cannot be determined precisely without more mformation However accordmg to
“interviews with BNL personnel, trichloroethpne wa.s used for weed controi in hand-
carried, 5-gallon spray cans; whereas dxsposai occurred I drum guantities that were
poured onto the ground. Hence it may haye been easwr to release a larger amount by
pouring or spilling rather than' spraying lh addition less percolation into groundwater
would have occurred, f.rom the sprayed TCE This is because of the increased volatilization
that occurs from spraymg TCE and the higher surface area substrate (weeds) onto which it

o

was sprayedv -
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‘Waspe Concer\tratron Facility (B-811) Storage Tanks (Map Site5). The - three

100 000 ga {lon, above-ground storage tanks are potential sources of groundwater,

surfaw-water and air contamination. In addition, six 8,000-gallon underground storage
tanks containing radioactive wastewater (possibly mixed with hazardous wastes) are
located at the Waste Concentration Facility (WCF) and may be leaking into the
groundwater. Finally, process lines leading from the High Flux Beam Reactor (HFBR) and
the Brookhaven Graphite Research Reactor to B-811 may contaminate groundwvater. See
Section 4.1.1.2 for a process description of the B-811 WCF.

Three 100,000-gallon, "D" liquid waste storage tanks are located at the B-811 WCF. BNL
documents (Phillips, 1987) indicate that tanksD-1 andD-3 are the most highly
contaminated and contain approximately 10,127 gallons (1,354 cubic feet) and
10,000 gallons (1,337 cubic feet) of contaminated sludge, respectively. The tanks each

contain the following amounts of "D" liquid waste and contaminated sludge:

I
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Tank Sludge Volume-- 1 "D" Liquid
Cubic Feet (gatlons) Waste (gallons)

D-1 1,354 (10,127) Drained

D-2 700 (5,236) 60,000

D-3 1,337 (10,000) ' Drained

In general, the sludges contain approxumately 8 Ci of plutonlum and 1,000 Ci.o¥ mnced
fission product (Liverman, 1977). In addition to the radioactive contammatlon (prumarrLy

Cs-137), BNL (on 3/20/87) found that tanks D-1 and D-3 contained hlgh levels of chromlumf;

(5,500 ppm and 1,900 ppm, respectwely) and lead (8,900and’ 5‘,900 ppm respec‘glvely),
based on dry-weight (59.4 percent and 66.2 percent mms‘ture respecu’vety) dtrect analyses.
These wastes may be considered “mixed,” dependmg on the results of 1éachate analysis
(see Section 4.1.1.3).  The B-811 WCF was. taken out oﬁ semte in late 1985 and has been
inactive since then, except for regu}ar magmenange to cjean up a leak from one of the
100,000-gallon storage tanks." The mntatr\ment .(a shallow asphalt curb) would be
inadequate to contam a catastrophuc faolure of tank D-2. The tanks appear rusty and
poorly mamtamed Fmdmg 4.1.2.3. 4(a) descnbes the operation and adequacy of this area

-

.in more deta[L

i .

e, )
‘.- PAdE )
ooh . -,

‘Th?ere are six 80.00 gaHon underground storage tanks at the B-811 WCF, all of which are

L 3Gyam okd These tanks are enclosed in a concrete vault and are used to store radioactive

L wastevyater One of these tanks is known to have leaked and was taken out of service.
(The date taken out of service, leak rate, and presence of groundwater contamination are
unknown at this time.) Another of these tanks was discovered to be leaking because of
water observed in the bottom of the vault. The integrity of the vault has not yet been
tested.

There are several "D"” liquid waste lines leading from the BGRR, B-801 Hot Laboratory, and
the HFBR to the WCF. In addition, another line connects the HFBR to the Hot Laboratory.
A June 4, 1986 internal memorandum (Meinhold, 1986b) indi<ated that

“The questions of these waste lines (specifically leading from the BGRR) needs (sic) to
be addressed as they could have lost their integrity with time and become a source of

groundwater contamination.”
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There is no information available on the amount of waste conveyed through these lines or
the potential volume, if any, of waste lost to groundwater. According to the 1986 BNL Site
Waste Management Plan (p. 18): “the ‘D' waste line from the HFBR to the Hot Laboratory
isnotinatrench.” The type of trench referred to is designed to help protect the lines from

settling stress and acidic precipitation as well as to help contain leakage.

The fuel-element storage canal in the HFBR cortains approximately 68,000 gallons of
water contaminated with 12 8 Ci of tritium (0.05 mCi/ml) (BNL, 1985b). BNL personnel- ‘add
approximately 500 gallons of makeup water to this storage canal every week Accordmg

to BNL personnel, this makeup water replenishes evaporative |0ss. BNL srudies of ‘the

radioactivity content of the air conditioning system at the HFBR have conﬂrmed that the;

water loss is due to evaporation. The BGRR is described below m F‘mdmg 4. 52 3 T ¢p) and

Table 4-6. TR A

»
[N

Current Landfill (Map Site 6). The " Currem Landﬁi!” ‘may be a}@urce of ongoing or future
soil and groundwater contamma'uon Ongomg practu:eﬁ are described in Section 4.1.1.4

o -, Yy, a

and Finding 4.1.2.2.2. “'-.'_ o ‘»,; .ot

The Current Landfxll has pnmarlly been used for nonputrescible solid waste, for which it is
presently 'permltted However, it has also received a significant amount of low-level
radtoa,ctwe wéstes and, an undetermmed amount of chemical wastes (Meinhold, 1986b).

"The om;omg m@nagement of the Current Landfill is discussed in Section4.1. There s little

mfor’mahon avallable on past management practices at the Current Landfill because it

begara«operatmg during a period when the former landfill and chemical pits were shut
down in January 1967 (see Figure 4-10). BNL personnel have indicated that they believe
that some hazardous waste has been disposed of in the Current Landfill No inventory of

such waste disposal is available.

Several known or potential mechanisms and past practices have resulted in previous
disposal of radioactive and nonradioactive hazardous substances in the Current Landfill.
“"Low-Level” radioactive wastes (e.g., contaminated gloves, animal carcasses, etc.) were
disposed of in the Current Landfill for 11 years from 1967 until 1978. A self-imposed BNL
limit on the amount of radioactive waste that could be landfilled on-site was established
in 1954 and continued to be used until 1978, when on-site landfilling of radiocactive waste
was prohibited. The following four classes of radioactive waste, and the annual limits

imposed for each, were used by BNL:

i
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10 curies of short-lived isotopes (half-life of less than 100 days)

1 curie, if the half-life was in excess of 100 days

Class |
100 millicuries, if the half-life was more than 5 years

Class:ii

Class 11

1 millicurie of radium and plutonium
Assuming that the same average amount of each class of radioactive waste was disposed

Ra and Pu
of in the Current Landfill as in the Former Landfill, then the amount of radioactive waste
From 1955 until 1966 (BNL, 1986e) an annual
wastes,. and

14.2+6.1mCi of Class!l
'No i‘nformaﬂon

in the Current Landfill can be estimated
of Class! waste,
Only one incident of acmdemal plutomym dlsposa“c

average of 57%1.6mdCi
19.7 £ 10.6 mCi of Class Ill waste was disposed of in the Former Landfil].

was available on radium disposal.
(described below) was identified by the Survey team. Applymg these annua+ averages to
radioactive waste disposal in the Current Landfill, ylelds an estlmated total of 62.7 mCi of

. 4,
‘o

Class | wastes, 156.2 mCi of Class || wastes, and 2»1 6 7 mCJ of Class 0 wastes

TN

Radioactive waste was prohlbated from theCurrem Lar‘rdfrll in 1978. Hence, most of the
radioactivity from the Class | and H waste has prabably decayed. Only the Class [l waste is
Thm amount of radioactivity, however, is not large

likely to remain actwa in the Iandfnll
enough to exptai-n the radcoactrvel.ycontamunatea groundwater downgradient of the
Current Landﬂll (see Fmdmg BA 4.3. 1(b) for description of groundwater contamination).

Addmondi radxoactnve'groundwater contamination around the current landfill may have
In addition, annual sludge disposal

come 'f;bm depésftlon of tritium and other radionuclides from the on-site reactors

from ‘the sewage treatment plant contributed some radioactive contamination that was
According to BNL employees, approximately

(HFBR MRR}“ as well as the Van de Graaff Generator.

not accounted for in BNL's controls
2,500 cubic feet of low-level radioactive sewage sludge was disposed of in the current

landfill in the early 1980s

Sometime between March 4 and September 3, 1980, a 0.5 gram Pu-238 source was lost at
BNL. This Pu source was triply-encapsulated and was similar to those used as heat sources
in cardiac pacemakers. The Pu-238 source should not present a radioactivity hazard, as
long as the source is encapsulated. The final disposition of the plutonium source was
never determined and the source itself was never found. The DOE investigating
committee determined that the most likely scenario was that the Pu source was disposed
of in the Current Landfill with standard rubbish, after it was discarded during a fire safety

cleanup (DOE, 1980)
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Nonradioactive chemical waste and mixed waste may have been disposed of through two
mechanisms. First, residual chemicals in bottles, jars, carboys, and other containers were
p‘robabIS/ routinely disposed of in the landfill, pfior to the BNL's imposition of the
requirements that empty chemical containers be triple-rinsed. During the April 1987
Survey, the Survey team observed dozens of empty bottles and jars in the working face of
the landfill. These containers, however, appeared to be free of residual chemicals. The
total amount of residual chemical disposal through this mechanism is probably not
significant (i.e., not more than 1 liter per month [Survey team estimate]). If this amoum is

assumed to be the average amount of residual chemicals disposed of in the landﬂH over :ts

20-year life, then less than 240 liters (63 gallons) were disposed of in the?andfnri through
this mechanism (1 I|ter/month x 12 months/year x 20 years). o

LA Y,
L ..

‘ ’
at

Another potential mechanism for hazardous waste dasposal in the Current Lahdf;ll is from
chemical waste disposal. As shown in F:gu;ea 10,.chem|cal wastes were disposed of
on-site at BNL in the chemical pits until 1966 wHen the smau dump was used and then
followed by the use of the Current Landﬂll A1though no records are available to
document systematic chemical waste d,lSpOSa| m the Current Landftll itis possible that the
practice of on-site chemxcal waste d|sposa| contmued in the Current Landfill until
increased envuronmental awareness and regulatory requirements caused the practice to
shift to off-scte dnsposal In{emai BNL memoranda from the early 1960s, regarding a bid by
the Aceto Chemlcal Corﬁpany, indicated that off-site disposal was rejected as too

axpenmve compa'red o current on-site practices.

Slit Tiaumch‘(Map Site 7). The Slit Trench near the former landfill and chemical hole is an

actual or potential source of groundwater contamination.

The trench is approximately 10-20 feet deep, 15 feet wide, and 230 feet long (total
volume = 34,500-69,000 cubic feet or 1,278-2,555 cubic yards). It is located between the
glass holes, chemical pits, and the former landfill, and was used in the early 1960s (see
Figures 4-9 and 4-10). BNL personnel have indicated that they believe that the slit trench
received only construction debris and no chemical wastes. No remedial investigation (e.g.,
borings, test trenches, or monitoring wells) has been performed (as of June 1987) to

analyze the impact of the slit trench on soil and groundwater.

Sewage Treatment Plant (Map Site 8). The Sewage Treatment Plant (STP) filter beds (past

and present) are potential sources of groundwater contamination. The filter beds at the
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sewage treatment plant may be a source of hazardous substance releases through the
following three mechanisms:

®  Percolation of contaminants through the beds.
®  Disposal of sludge in the landfill and drying beds.

® Disposal of sand onto adjacent banks of the filter beds.

The filter beds at the sewage treatment plants were constructed in 1942 by the Army to
replace the original 36 to 48 filter beds constructed in 1917 and were |ocated m the same
area as what was then Camp Upton. Some hazardous substances are routmelydrscharged
to the sewage treatment plant, although the concentrations are probably low_en than they
have been prior to regulatory controls on discharges. The hazardous constituents in the
wastewater percolating through the filter beds, both now and in- the past tontaminate
groundwater. ,

ca b ot
Aol v

Despnte the paucity of precise quamltatlve‘h«storlcal mformatlon on the hazardous and
radnoactnve wastes that went to the seWage treétment plant at BNL, some general
information is avaul,able Evaporatlon chstnllate from the B-811Waste Concentration
Facility (see Sectwn4 1 1.2 for procass descrlptlon) which contains some tritium, was
discharged: !;d the s,amtary sawer system from 1950 until December 1984. Also, the current
system.of hoLduri tank,a(to retain wastewaters until they are determined through analysis

te be ‘“Safe" for discharge) has not always been operated in the same manner. Non-

radlbactl\}e éhemlcal wastes were not analyzed prior to the 1970s; a fact which possibly

resultéd in discharges of hazardous substances. Finally, a comparison of the dates of
building construction (BNL, 1986b) and tank age (Table 4-2) revealed that Building 527 did
not have holdup tanks to retain wastewaters until 1960--17 years after it was built in 1943
and 10years after it was occupied by BNL. Building 527 is used for combustion research

and used a 500-gallon holdup tank for retaining aqueous radionuclides from 1960 to 1965.

These are several potential mechanisms by which groundwater could become
contaminated with hazardous and radioactive substances present in discharges to the STP.
The first potential mechanism for contamination of groundwater, i.e., direct percolation
through the filter beds, may be the most significant route at the STP for highly mobite and
soluble contaminants such as tritium. Of the 3 million liters per day of wastewater piped
to the clarifier at the sewage treatment plant (1984 figures, generally applicable), only

2.62 million liters are ultimately discharged to the Peconic River. Hence, approximately
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380,000 liters per day is lost from the sewage treatment plant through evaporation and

percolation. More loss can probably be attributed to percolation than to evaporation,

The second actual or potential mechanism for groundwater contamination from the
sewage treatment plant is from the sludge that has been annually disposed of in the
current and former landfills. The siudge may be contaminated with radioactive {e.q.,
tritium and strontium-90), organic (e.g., trichloroethane) and inorganic (e.g., heavy

metals) wastes. In these unlined iandfills, wastes may leach into the groundwater.

e}

In addition, the filter bed sand underneath the sludge has been dredgecr out of the beds
at least twice during the operation of the facility. The sand whlch may -have been;
contaminated in the same manner as the sludge, was placed in prles alongsnde thé'beds on
the north and south sides. No information on the sludge or sand is. avallable Survey-

related sampling is planned. From 1943 unt;l approx'mately 196/ BNL used an "Imhoff
tank” for settling solids from sewage. The tmhoff tank WhIChJFIStIH located at the STP and
full of water and siudge, is an open rectangular concre?.e tank with two settling areas and
an aeration chamber along the. snde T‘he rn ground Imhoff tank has not been tested for

leaks and may be a s,ource of groundwater contammatlon
Wastewaternprevucusly ﬂovyed through the Imhoff filter before being pumped to the filter
beds..Gurren’tly wasu:water flows through the clarifier before going to the filter beds.
\:Sludge (mnm waste metals etc.) has been collected in the Imhoff filter, the clarifier, and
. thé'hltef gds. The sludge from the Imhoff filter and the clarifier have been pumped out
‘ mto mght sludge drying beds located north of the clarifier, but west of the filter beds;
except on one occasion (according to BNL personnel), when the Imhoff tank sludge was
pumped out onto the ground west of the siudge drying beds. This Imhoff pump-out area
was observed as an unvegetated area (not to be confused with the larger unvegetated

area south of the filter beds) during the Survey.

- At present, the sludge from the filter beds is pumped out and deposited in the landfills.
(Both the former and the current landfills are under considerable scrutiny for a broader
pattern of hazardous substance disposal.) This sludge disposal operation is performed
approximately annually, although no records were available to confirm the frequency,
volume, or location of disposal. The sand beneath the sludge in the STP has been dredged
out only twice during the life of the facility, according to BNL personnel. Again, nc

records were available to confirm this statement,

4-124



Sludge from the Imhoff tank and the clarifier was purnped out into eight sludge-drying
beds and méy be a source of groundwater contamination. The sludge-drying beds were
lined with high-density polyethylene plastic in the early 1980s, but they were used for
approximately 20years before they were lined. Thus, direct percolation could have
occurred during this period. Available data on the constituents of the effluent from the
sewage treatment plant indicate the presence of radioactive (tritium and strontium-90),

organic (trichloroethane), and inorganic (heavy metal) wastes.

The sludge drying beds at the STP were initially included in BNL's PartA applacatmn fo: a
hazardous waste permit because cadmium was detected in concentratuons hngher than ‘the
extraction procedure (EP) Toxicity Criteria. Subsequent analyﬂs in 1983 —usmg the"

EP Toxicity test, indicated cadmium concentrations lower than the cnterla s

1" ‘;
-

An area in an open field north of the Imhoff tgnk anctwast of the sfudge drymg beds was
used to discharge sludge pumped out: “from the lmhoff filter sometime during the
mid-1970s. According to BNL personnel the sludge f,rom the Imhoff Filter Tank was
pumped out onto the ground durmg t‘rre Meadow ‘Marsh Experiment, which occurred
between 1972 and 1978 The volume of sludge drscharged during this one-time pump-out
onto the ground was apparently mgmﬁcantly smaller than the amount pumped out into
the sludge: drymg beds bVer 2 penod of years, but there are no records to quantify this

TR

volume .

Fur'raﬂy, an Lmvegetated area of about 2acres at the STP south of the filter beds was

observed by the Survey team. BNL personnel could not explain why this area was barren
because no herbicides were used there. This area has been unvegetated for at least

16 years, according to BNL personnel. Survey-related sampling is planned.

small (1966) Dump (Map Site 9). The landfill known by BNL as the “Small Dump,” used in

1966, is a potential source of groundwater contamination.

The small (1966) dump is roughly 3/4 of an acre in size. There is no information about the
depth of the landfill, the volume or type of material, or contaminants that were disposed
of. Because this dump was believed to provide disposal capacity between the closing of
the former landfill and the opening of the current landfill (see Figure4-10), it is
reasonable to assume that this dump received the same type of material and at the same
rate as these landfills. Hence, approximately 4,000 tons of solid waste was likely disposed

of in the small dump during the year it operated. Also, small quantities of hazardous
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chemicals from unrinsed chemical containers were probably disposed of at this location. If

the same rate of residual chemical disposal is assumed for the small dump as was used for

the Current Landfill, then approximately 3 gallons of residual chemicals may have been

disposed of at the dump. This approximation, however, may significantly underestimate
the amount of residual chemical disposal in the small dump, because it was operated prior

to significant regulatory controls on the disposal of chemicals and chemical wastes. .

B-650 Sump Drainage (Map Site 10). The drainage area from the B-650 sump is a r«ource of

groundwater contamination and a potential direct-contact hazard.

| Five curies of tritium were discharged to the groundwater via thoBqumg 650 sump Thls‘;

release was 50 times greater than the self-imposed re|ease hmtts estabhshed in ’1954 by
BNL for its disposal (100 mCi for isotopes with a half hfe greater than Syears) Tritium
may be particularly hazardous in groundwater, because of Lts mobuhty

Sometime before 1975 (the year for. whnch the earlrest Annual Environmental Monitoring
Report is available), a BNL empfoyee d\scovéred that‘the drainage from the B-650 area was
piped to a ditch, rathe,r than to the sanltary system or holding tanks as had been previously
assumed. Hence “for approxlmately 0 years, radioactively contaminated equlpment was
scrubbed down on.a concrete pad ‘behind B-650. The contaminated water ran down into a
‘dram Ln the mjddle of the slopmg pad and then into a small depression in the wooded

'ared r-ve,ar the {a'rge "AGS" groundwater recharge sump. This discharge area is located

wést of theAGS sump (separated by a dirt road from the sump), south of Fifth Avenue,

and aa'st of B-650 (see Section 3.4.4.3). The eight wells (1A through 1H) installed at this
‘discharge area were not marked at the time of the Survey. One unmarked bicycle flag was
found on the ground near one well. The PVC casings were cra’cked on three wells. The
area encompassed by the wells is roughly one-fifth acre (90 feet by 90 feet). In 1975 (the
earliest year for which data are available), well 1E showed a gross beta concentration of
260 pCi/liter, HTO tritium of & nCi/liter (drinking water standard = 20 nCi/liter), and $r-90
of 121 pCi/liter (Hull and Ash, 1976). In 1984, the last year for which monitoring data were
recorded in the annual Environmental Monitoring Reports (EMR), no data for wells 1A-1H
were listed. In the EMRs for 1985 and 1986, well 1€ showed a gross beta concentration of
40 pCi/liter; HTO tritium was below detectable limits (220 pCi/liter) and 0.13 pCi/liter of
Cs-137 (the highest cesium concentration) was recorded. No Sr-90 data were given. Of the
eight B-650 sump wells, the highest gross alpha and beta concentrations were detected in
well 1A, showing 0.66 and 55.30 pCi/liter, respectively. All wells showed HTO tritium at
below detection (220 pCifliter).
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In addition to tritium, BNL estimated that no more than 2 mCi of alpha (no 239Pu), 55 mCi
of Cs-137, and 1 mCi of Sr-90 were discharged from the B-650 area. BNL estimated the
type and extent of contamination as part of a review of contaminated land at BNL
(Miltenberger, undated). This paper indicated that the following contaminants were
discharged -from the B-650sump: Cr-51, Be-7, Cs-137, Mn-54, Zn-65, Co-60, Na-22,
and Fe-59. In addition, the amount of Cs-137-specific activity in the top 10 cm of soil at the
B-650 sump was estimated at 1.4 x 10-4 mCi/g.

Satellite Disposal Area (Map Site 11). The Satellite Disbosal Area is a Qoﬁéf";t“i“a:l",lsourcg.’_d_‘f‘

groundwater contamination. o _ kL
“Twelve to Fourteen” bromine trifluoride cyllnders and two wooden ammunltlon boxes

of laboratory chemicals were exhumed from, thns area m 1985 (Memhold 1986b). The |
Survey team observed an old sheet-meta) sugn of-. the grcumd near this area in an_
. abandoned roadway, covered wnth Wnes tha; read "Dariger Chemical Disposal Area.” No

other specific information is avam!able on th(s afea it'is loc. ted a few hundred yards south

- of the present filter beds of the sewage treatment plant in an area previously used as the

filter beds for the old sewage treatment plant pnor to its renovation in the 1940s.

OldArmy lncmerator (Map Sate 12) The Old Army Incinerator may be a potential source of
squ 'contammatldh and may present a direct-contact threat.

' Theold Army Incinerator (B-195) vwas used originally by the Army (beginning in 1943) for
burning solid waste until the 1960s, when it was decommissioned by BNL (BNL PartB
permit, p.5, July 19, 1985). It is located on the north side of Princeton Avenue about
one-fourth mile east to Upton Street. The building is now used for storage. Adjacent to
the old incinerator is a black-colored building with “radioactive” stickers on the doors,

This building is presently used as a Co-60 and Cs-137 calibration facility.

The Survey Team measured 40 LR of activity inside the chimney on the east side of the red
brick incinerator building. This reading is several times above background but does not
appear to present a significant health risk. BNL personnel, interviewed by the Survey
Team, were unable to account for the elevated activity in the chimney. Ash removed from
this incinerator and landfilled across Princeton Avenue in a 2-acre area, was sampled and

found to contain no radioa tivity above background (Burns and Roe, 1986). Failure to



investigate this contamination may result in an undetected release of hazardous or

radioactive substances.

. Radioactively Contaminated Soil. Several areas on-site where radioactively contaminated
soil has been deposited may be potential sources of surface water or groundwater

contamination, or direct contact hazards (see Finding 3.2.4.3.1(f)).

Meadow Marsh Experiment (Map Site 14). The Meadow Marsh Experlment Area |s a
source of groundwater énd soil contamination. This experiment, also known ass the
Upland Recharge Area, was operated from 1972 to December 1978. The Upkand Recharge ‘
Area/Meadow Marsh Experiment is located immediately south Qfﬂfth Avemqe—along the

Y,

eastern perimeter of the facility.

-

The Upland Recharge Area consisted of the foUp,wthg' é)gpe‘r“igﬁ'e“nta\'l‘%,ections:

o Plowed field/biology A
®  Pine Forest spray plots RO ‘ .
®  Pine and Oak Forest spray plots-, )
*  Old field spray plots
° Blologyfveld nursery stock

.. i,?AgncuItural Splay'fIPlHS

“.‘.3 Army Spray Tese;arch

Beca"l;}';e untreated and partially treated sewage was applied directly to very highly
permeable soil, the groundwater was contaminated by percolation of the effluent [see
Finding 3.4.4.3.1(e)]. The depth to groundwater was estimated to be 10 to 15 feet in this
area (Naidu, 1978). The effluent discharged to the Upland Recharge Area was
approximately 2 percent of the flow from the clarifier of the sewage treatment plant.
According to flow charts included in the Annual Environmental Monitoring Reports (see
Naidu, 1978 and Naidu, 1979), part of the effluent discharged to the Meadow Marsh
Experiment/Upland Recharge Area had bypassed the clarifier. Hence, raw sewage was
applied td the Meadow Marsh Experiment. In addition to BNL effluent, residential sewage

from cesspool pumpings was trucked to BNL for use in the Upland Recharge Area.
Relatively little information is available on the quality of the effluent discharged to the

Meadow Marsh Experiment/Upland Recharge Area. Table4-24 shows the monthly flow

_rate and the maximum and average contaminant concentrations for five metals and
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TABLE 4-24

CHARACTERISTICS OF CLARIFIER EFFLUENT TO MEADOW MARSH EXPERIMENT
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Average Maximum/Average Concentration (ppm)
Year(") Monthly Flow
‘ (million HTQ!8)
gallons) Cd Cr Cu Fe n | ~nCi*t

1975(3) 0.32/0.09}3.42/0.83] 20.1/4.9 | 3.5/%:6 .} 13.3)55
1976(4) 1.1 NA@ | 05/0.05 | 3.2/07 | 2037 | Mt4.-|9.6/4.04
1977(5) 0.96 NA/100 | NA/C.16 | NA/1.94 NA/'ao.'7f:.NA/3..5_ 19'8/5.5
197816) 0.72 NA/12.4 | NANA | NAL7 | NATG "NA/1S | 4.3/1.95
Water Quality!”) 0.1 0.4 | 04 b 06 0.6 20

Standard (ppm) T R

N N D

(1) Meadow Marsh experiment began im ’1972 but Enwr‘onmental Monltormg Reports prior to
1975 were not availahle. ! e

(2)  Datanot available. L NS

(3} Hull and Ash, 1976. . "

@ Naidu, 1977. et

() Naidu, 1978 . " .

(6)  Naidu, 1379, oo -

(7 New. York State Water Standards

(8) Trmated W-éter "‘\’f"‘.';u'

.;'
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tritium during the years 1975 through 1978. No information was available for effluent
characteristics (e.g., organic contaminants) prior to 1975, for the first 3years of the

experiment.

For the years 1975 through 1978, the effluent contained metal concentrations significantly
higher than the water quality standard, but the water quality standard for tritium was not
exceeded. In 1975 the maximum concentration for chromium was 13 times the water
quality standard. In 1977, the average cadmium concentration was 1,000 times the wafer

quality standard and the average chromium (presumably total chrome, although the

valence--lll or Vi--is not stated) concentration was 16 times the water qqah'ty standard :

Also in 1977, the copper concentration of the effluent was almost Stsmes -the water;

v, N
e

quality standard. T

. - A4

-,

-~

The comparison of effluent concentrations wrth wa,ter quahty standards is not strictly
applicable, because these standards are: lntended to be used for surface waters. But
without groundwater standards the' water'Quahty standa'rds provide a usefu!l benchmark
for comparison. In most cases, except far very low ar very high pH situations, most of the
metals would be ﬂltgced out and deposnted on the soil surface [see Finding 3.2.4.3.1(d)].
However, some’ oontammants would percotate to groundwater after the adsorption

capaclty o‘fthe soﬂ column was, exceeded.

e e, L e
Ve v

- .
-

.,‘ \ ,
)

l1977 0|I/‘So|vent'5pr'l at Centrai Steam Plant (Map Site 15). The 1977 oil and solvent spill

B near the Téytral Steam Plant may pe a source of groundwater contamination.

\ _.p
.

n November 25, 1977, approximately 87,000 liters (23,000 gallons) of oil and solvent (a
mixture of 60 percent No.6 oil and 40 percent mineral spirits) was released from a
ruptured pipe. The tank, from which the release occurred, was located southeast of the
Central Steam Plant--west of North Sixth Street, in a partially wooded, low-lying area (see
Figure 4-11). The pipe rupture occurred when a nearby 19,000 liter empty tank rose off its
mounts, because of an accumulation of water beneath the tank, and sheared off the
connecting lines between the tanks. The oil/solvent mixture spread over an area of
approximately 0.5hectares (1.2acres). Using sand berms and portable pumps, BNL
personnel recovered approximately 11,000liters (2,900 galions); hence, approximately
87 percent (76,000 liters or 20,100 gailons) of oil/solvent remained on the ground
(Naidu, 1978). Some “oil-soaked” soil was removed, but the location or amount (volume

or weight) of the soil was not documented. Also, no records were available on the
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ultimate disposal location of the contaminated soil. In addition, clean “top soil” was added
to this area, followed by fertilization and tilling. No information is available on the

amount, type, or depth of top soil;, date of application; type, amount, or date of

fertitization; or tilling.

The total amount of oil and solvents in the ground is unclear. Another undated series of
slides obtained from BNL files indicates that 25,000 gallons of oil/solvent spilled, instead of
the 23,000 gallons reported in the 1977 Environmental Monitoring Report (Natdu 1978)
These undated slides also estimated that 80 percent of the oil/solvent was recovewd
resulting in approximately 5,000 gallons left in the ground, contrary to, the 20 TQO gaIIon
residual suggested by the 1977 Environmental Monitoring Report (Na|du 1978)

v e

L.

While installing monitoring well D13, |mmed|ate|y north of the former tcmk locatron oil
soaked sand was encountered at the 40-50 fqot dept.h Because of the mixing process
inherent with augering the exact depth of ﬂwe oil. smaked sand «s_urrclear but is deeper than
40 feet. Also, it is not clear from fhe avaliable dﬁtumentat\on whether or not the oil-
soaked sand extends beyond SO feet beeause there Uo not appear to be deeper borings.
‘Because the depth tp groundwater at thls Iocatron was estimated to be 35 feet, the
oil/solvent sprll drd ‘reach the groundwater and contamination is likely. No monitoring data
is avarlablé on wells 013 arrdD'la which are located immediately north and south,
respec’uyeiy, of the splll snte {according to a detailed map of the spill site provided by BNL
(see.Fugurea 11)] Wells D13 and D14 were apparently installed prior to April 1985, when

'“"sevefe{i sort bmlngs were performed. Monitoring data for wells D13 and D14 do not appear

“in any Annual Environmental Monitoring Reports (EMR) from 1975 through 1986. In the
1986 EMR, wellsD13, D14, andD15 appeared on a map of well locations

(Miltenberger et al., 1987), but no monitoring data were given.

In April 1985, several soil borings were performed in the oil/solvent spill vicinity. The
deepest observed "chemical odor” was 24 feet below the ground surface in boring B-3. The
depth of groundwater was 30-35 feet in this area. Further characterization of this area is

planned by BNL, but no additional information is available.
. Brookhaven Graphite Research Reactor (Map Site 16). The Brookhaven Graphite Research

Reactor (BGRR) may be a source of groundwater contamination because of potential leaks

in the fuel rod storage canal and the D-waste lines leading to the B-801 Hot Laboratory.
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The BGRR operated from August 1950 to June 1968. [t was the first reactor built in the U.S.
solely to provide neutrons for research. According to the 1977 EIS, "THe BGRR was a graphite
moderated and reflected, uranium-fueled, air-cooled reactor. [t consisted of a graphite cube
penetrated in the north-south direction by an array of horizontal parallel cylindrical channels,
which contained the uranium fuel elements. Air was drawn through the fuel channels and

after filtering and cooling was discharged through the reactor stack” (ERDA, 1977).

The various radioactive parts of the BGRR are listed in Table 4-6. The two primary potentlal
sources of groundwater contamination from the BGRR are the fuel rod storage canal and t}he
D-waste lines leading to the B-801Hot Laboratory. The D-waste lmes are dlscussed rn
subsection 4.5.2.3.1c. The fuel storage canal contained |rrad|ated water as. a.moderator for
the highly radioactive fuel rods. The fuel element storage canal at the BGRR |s currently
empty, but may have leaked into the groundwater durmg the penod when it ‘was full of

tritiated water. According to the 1986 BNL 5Site Waste Manaqement Pian the BGRR canal is

actually composed of a deep pit and a shallow p|t as we{l as a d‘mte from south plenum to
canal,” and are all "highly contammat‘ed” (see Tabled 6) Phe fuel rods were removed and
sent off-site for reprocessing, and the canaj was dramed and cleaned by June 1672. Hence, the
canal does not now present a threat to groundwater but it may have leaked into the
groundwater durmq the approxlmately 28 years, when it was full. The integrity of the BGRR

cana! has neVer been teste,d nor is the groundwater in the vicinity of the BGRR being

momtoted ERSEE

B essgogf; S&éral active and inactive cesspools and septic tanks at BNL may be sources of

.'groundwater contamination. BNL has identified cesspools (see Table 4-23) and their

v".dlsposntlon. Because of the lack of sampling and the potential for contamination in these
‘ tesspools, inactive cesspools may serve as groundwater contamination sources, despite their
disuse. Failure to sample these cesspools upon abandonment, remove contaminated sludge,
and test for groundwater contamination may result in undetected groundwater

contamination (see also Finding 3.3.5.3.1).

n addition to the cesspools, a “leaching pit” is located between Buildings 208 and 209,
leading from sewage pumphouse 418 (or 481 depending on whether the main drawing or the
exploded view on the blueline is considered credible). This pit was used as an overflow route,
when the pumps n B-418/481 malfunctioned and were unable to pump sewage through
manhole 165 to the gravity feed system through a forced main. BNL personnel interviewed by
the Survey Team were unable to establish the exact location of this leaching pit under the

asphalt between B-208 and B-209. If the pump in B-418/481 malfunctioned, the wastewater
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would flow to this leaching pit, where it would percolate into the groundwater. A TCE
degreaser and several acid baths and rinse tanks are located in B-208. Solvents, acidic rinse
water, and metals may have been discharged to the sewer in B-208 and may have led to the

leacHing pit leading from B-418/481.

4524 Category IV

1. CERCLA Section 103(c) Notification. The notification submitted in June 1981 by DOE to’ the

U.S. Environmental Protection Agency pursuant to CERCLA Section 103(c), is mcomplete,and

has not yet been corrected. “'_,

Yo . "y ’
e e

In general, a complete CERCLA 103(c) notification would mclude mformattomon bctent:al
environmental and health problems associated wnth facllmes that treated "stored, and
disposed of hazardous substances. Sites excludedq - from the 103( )notlﬂcat\on are those that
meet the fimited exclusion and exemption crlferla cnad |n46 FR 22,144 Apnl 15, 1981, or those
sites submitted pursuant to RCRA Sect|on 3016 ﬂ'he Survey Ident:ﬂed the following sites/areas
at BNL that do not appear to meet the exemptrons of* 103(c) and were not reported to EPA
pursuant to RCRA Sectlon 3016
®  Waste Coh.centrauon Facm‘gy
U Cesspools (se,e Fmdmg«l 57 3 2)
e ':Sewage Treatment Plant Filter and Studge Beds
5 0 MeadowMafsh Experiment Area (Upland Recharge Area)

..'
.

inclusion of these sites in the 103(c) notification does not constitute an implicit judgment that
" a problem exists, but rather that the potential for a problem exists. The notification is the first
step in a process that sorts out which sites pose a threat and determines the relative degree of

that threat.

Table 4-25 lists the various notification and internal reports compiling hazardous substance
release locations at BNL. The compilations are ordered chronnlogically from the June 1981
CERCLA 103(c) notification to the DOE-wide notification from the Assistant Secretary to EPA in
April 1987. Of these five compilations, three were prepared for submission to EPA (columns A,
B, and E).
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TABLE 4-25

WASTE AREA COMPILATION .
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Waste Area Compilation

Location

r

B2 C3 D4

Former Landfill X

Chemical Holes

Glass Holes

x| x]x]x
>

Hazardous Waste Management Area

P EIES

Waste Concentration Facility

T =<fx[x

Current Landfill ‘ X

ExIxIx|xlx]x

Slit Trench X

T
by
s 1.
a
-

Sewage Treatment Plant

3

Small (1966) Dump N

a
-§F

Building 650 Sump Drainage N
Satellite Disposal Area N

Old Army Incinerator/Ash Landfill

XEXIXEXEX

XXX XX

Radioactively Contamingted-Soil
BGRR Canal R

4

Central Steam. Fachity. .-~

»

Cesspodls™ I

sl x> x| >xfxfx]x

|uptandRecharge Area:

Army Aminunitiod Dump X

“Chemical PYs” [?] X

"“Refuge Trench” ‘ X

Sources: .

A. CERCLA Section 103(¢) Notification (June 9, 1981),
B. Letter from DOE to EPA, (May 1984).

C. Internal Memo from BNL to DOE (March 19, 1986)
("...areas of potential environmental concern...”).
BNL Phase | Report for DOE Order 5480.14 (June 1986).
Letter from DOE to EPA (April 27, 1987).
eferences: ‘

Bebon, 1981

Mares, 1984

Kinne, 1986d

Kinne, 1986e

Walker, 1987

VhWN =DMy
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Lack of Thorough Search of Historical Documents. The lack of a thorough search of historical

documents may result in undetected sources of hazardous substance releases. Two primary
sources of potential information on historical hazardous substance releases have not yet been
investigated by BNL. Archival Army information may reveal disposal patterns during the
Camp Upton periods of the BNL site history. Histdrical aerial photographs may show bare
patches of unvegetated land, where hazardous subsfcance contamination may have occurred.
The Survey team performed a prelimindry analysis of aerial photographs provided by the
Suffolk County Department of Health Services and Cornell University. These photographs' dld
not reveal any new major areas of contamination, although some small suspect a?eas were
identified. A comprehensive analysis of aerial photographs was beyond, the scope of thrs
Survey. In addmon aerial photographs dating back to only 1960, were avall-able Nb"'
photographs were available that dated back to earlier perlods of BNL S operatnon during
the 1950s. o
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APPENDIX B

SUMMARY OF SURVEY ACTIVITIES

B.1 Pre-Survey Preparation

The U.S.Department of Energy (DOE) Office of Environmental Audit, Assistant Seéretary -of
Environment, Safety and Health, selected a Survey team for the Brookhaven National Labomtory in
January 1987. Mr. Lawrence A, Weiner was designated the DOE.Team Leader, wuth Ms. Susan Baﬂias
serving as the Assistant Team Leader. Mr. Barry Fritz was the Chicago Operat»ons Offnce SUrvey team .
representative during the on-site Survey. The remair.der of the team was tomposed of mntractor
specialists from NUS Corporation and its subcontractor, ICF Corporatlon These mdwudu,als and their

areas of expertise are listed below.

Speciality v * Name
Air " s, ue | Joseph Crist
,$,w;f;éé§‘Wa.te;f'-..‘ Joseph Boros
ﬁ?’g_stg’,(\;!anagéi;ﬁfévnf” Ralph Basinski
Iné‘ciw.af_\fvfés”ce Sites James Werner
, . ﬁydrégeology/Soil Paul Eddy
‘ Radiation Mark Francis*
QA/Toxics Arthur Olszewski

* Team Coordinator

Mr. L. Weiner sent an information request to BNL in ., 1uary 1987, listing the types of documents of
interest to the Survey team for Survey planning purposes. Messrs. Weiner, Crist, Werner, Francis,
Basinski, Burd (NUS Health and Safety), B. Fritz (DOE, Chicago), S. Woodbury (DOE Headquarters)
ana Ms. S. Barisas conducted a pre-Survey site visit from March 9-11, 1987 to review documents
prepared in response to the information request and to gain familiarity with key DOE and site
personnel. They toured the facility and designated documents for shipment to NUS for reproduction
and distribution to Survey team members. Survey team members began reviewing BNL general

environmental docuriients and reports in March 1987.



Two meetings were held with regulatory agencies on March 10and 11, 1987. The firsi meeting
included representatives frc.v, the USEPA and the New York State Department of Environmental
Conservation (NYSDEC). The second included representatives from Suffolk County and the town of
Brookhaven. The purpose of these meetings was to review environmental issues of concern to the

agencies and local governments and explain the scope of the Survey.

R.Basinski represented the Survey team in a meeting held March 25,1987, between BNL
Environmental and Engineering staff members and NYSDEC staff for a general discussion regardmg
permitting of BNL facilities. J. V. (ner met with Suffolk County representatlves on March 30 1987
to provide the county with an additional opportunity to air concerns regardmg the BNI‘. svte and t‘Q
obtain information on the site including sampling and analysis results, mspectron reports and aerisl”
photographs. . "-_ K )

..

The Survey team intensively reviewed the documents pr-owded. by xhe srfe and prepared a Survey
plan for the BNL site. The plan, transmitted to BNL oh Aprrl 5 19&7 descmbed the specific approach
to the Survey for each of the technical dasclpt‘mes and mcluded a proposed schedule for the on-site
activities. A Health and Safety Plan also was prepared faruse ‘by the Survey team during the on-site
Survey. '

B2  On-SiteActivies” ...

l\ .-.' E

,’.

.‘v
o

The on- srte portrod of the SLWey was conducted during the period of April 6 through April 17, 1987.
.‘The openmg mee’cmg was held April6, 1987, and was attended by representatives from DOE
Headquarters ‘“the DOE Chicago Operations Office, the DOE Brookhaven Area Office, BNL,
NUS Cprporatlon, and ICF Corporation. Discussions during this meeting centered on the purpose of
the ‘S‘u.rvey, logistics, and an introduction of the Survey team personnel, as well as the key BNL

personnel involved in the Survey.

During the Survey, team members conducted extensive investigations of laboratory operations to
identify existing and potential pollutants. Environmental facilities were evaluated, and site
operations and mornitoring procedures were observed. Extensive interviews were conducted with
laboratory personnel regarding environmental controls, operations, monitoring and analyses, past
operations, regulatory permits, and waste management practices. File documents, including permits
and permit applications, background studies, engineering drawings, accident reports, and operating

logbooks, were reviewed by the team members.
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Survey team members met daily to report observations, compare findings, and discuss the progress
of the Survey. Prior to the daily Survey team meeting, the Survey team met with BNL personnel to
arrange for specific site personnel and facilitiés to be made available, as needed, on the following
days.

The Survey team members identified further sarhpling and analysis requirements necessary to
- complete the Survey effort. The sampling and analysis requirements were discussed with Oak Ridge
National Laboratory (ORNL) representatives during the second week of the Survey. ORNL was
designated by DOE to provide the Sampling and Analysis for the BNL site.

A site close-out briefing was held on April 17, 1987, where the DOE Team Leader .presented tbe"‘
prelnmmary findings and observations of the Survey team. These fmdmgs and observatuons were
consndered preliminary, 1. .nding additional research and, in some cases fleld samplung

8.3 Sampling and Analysis ‘, '
Oak Ridge National Laboratory (ORNL) wnfl perfocm the $ampl mg and Analysis portion of the Survey.
ORNL evaluated the Samplmg and Analysus requesfts made by the Survey team and determmed‘
sampling and analysis Iogtsucs costs, and schedules The Samplmg and Analysis Plan prepared by
ORNL includes a Qua{pty Assurancé Pl,aﬁ and a Health and Safety Plan. fhe Sampling and Analysis

team began w;:sﬁ at the saté m Ml’ll 588,

B4 "Ré rt prasirtion
A Su?vgy Preliminary Report will be prepared for DOE review. Comments from this review and the
results of the sampling and analysis efforts will be incorporated and the report will be reissued as an
Interim Report. The timing of the Interim Report is dependent upon the completion of the sampling

and reporting of the analytical results to the Survey team.
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DOE ENVIRONMENTAL SURVEY MEETING WITH NYSDEC AND USEPA

TABLE B-1

MARCH 10, 1987

Name

Organization

Gerald P. B Rezour NYSDEC Region 1

Susan Barisas

DOE/Washington, DC

Barrett Fritz

DOE-CH

Janakiram R. Naidu

BNL-SEP

Gus A. Vazquez

DOE-Area Office

Steven R. Woodbury

DOE/Washington, DL

Leonard C. Emma BNL-SEP AR
Gerald C. Kinne Assist_antib{yeét&f"neﬂLf,f:-.“ o
M. Sue Davis BNLDO “.%

Joan Shands

| USDOEBrooKhavén Area Office

Joseph G. Crist

NU':': Pittsburgh

Mark Francis L

“I'NUS - Pittsburgh

Annﬁaalttlnger o '

_ BNL
2 [&haries Méinholy BNL-SEP
[Bab Bechrer” NYSDEC
Warrén Black USEPA (2 PM-E)
. T—iarold D. Berger NYSDEC
Albert Mackli NYSDEC

Larry Weiner

DOE/Washington, DC
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TABLE 8-2

. DOE ENVIRONMENTAL SURVEY MEETING
WITH SUFFOLK COUNTY AND TOWN OF BROOKHAVEN
MARCH 11 1988

Larry Weiner

E mm%m__

SR Organization

E-Headquarters

Susan Barisas

DOE - Headquarters

Barrett Fritz

DOE - Ch‘icago Operations

Gus A. Vazquez

DOE - Area Office

Vincent Donnelly

Town of Brookhaven " =",

Peter A. Scully

Town of Brookhavén

Mark R. Francis

NUS - Pittsbu rgh [Survey Team)

Joseph G. Crist

NUS* Plttsburgh (Survey Team)

Janakiram R. Naidu

BNL-SER "

Charles B. Meinhold

BNL:SEPL,

Anne Baittinger .

.._BN[;';;."Public Information

William Baberts -, -

e

‘Suffolk Co. Dept. of Health Services

JJames H, Piny

Suffolk Co. Dept. of Health Services
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ENVIRONMENTAL SURVEY PLAN
BROOKHAVEN NATIONAL LABORATORY
APRIL 6 - 17, 1987
UPTON, LONG ISLAND, NEW YORK

1.0 INTRODUCTION

The Brookhaven National Laboratory (BNL) Survey is part of the larger
Department of Energy (DOE)-wide Environmental Survey effort announced by
| Secretary John S. Herrington on September 18, 1985. The purpose of this
effort is to 1deﬁt1fy. via "no fault" baseline surveys, existing environmental
problems and areas of environmental risk at DOE facilities, and to rank them
on a DOE-wide basis. This ranking will. enable DOE to more effect1ve1y
establish priorities for addressing environmental prcblems and allocate the
resources hecessary to correct these problems. Because the Survey is "no
fault" and is not an “audit," it is not designed to identify specific isolated
incidents of noncompliance, or to analyze environmental managément practices.
Such incidents and/or management practices will, however, be used in the
Survey as a means of fdentifying existing and potential environmental

probliems,

The BNL Survey will be conducted in accordance withlthe protocols and

procedures contained in the May 16, 1986, draft Environmental Survey Manual.



2.0 SURVEY IMPLEMENTATION

The Environmental Survey‘éf the Brookhaven National Laboratory fBNL) will be
managed by the Team Leader, Larry Weiner and the Assistant Team Leader, Susan
Barisas. Barry Fritz and Gus Vazquez will serve as the Chicago Operations
O0ffice (CHO) and the Brookhaven Area O0ffice (BHO) representatives,
respectively, on the Environmental Survey Team. Technical support 1s provided

by NUS Corporation personnel as follows:

Mark Francis : NUS Coordinator/Radiation

Joseph Crist Air

‘Joseph Boros : Surface Water/Underground Tanks

Arthur 01szewski QA/TSCA (Toxic Materials)

Ralph Basinski RCRA (Solid, Hazardous and Radioactive
Wastes) °

James Werner (ICF) CERCLA (Inactive Sites)

Paul Eddy (PNL) Hydrogeology/Soi1

2.1 Pre-Survey Activities

_ Pre-Survey activities began in early January, 1987, when‘Survey team members
began reviewing BNL environmental documents that were available at the DOE
office of Environmental Audit & Compliance (0AC). This review was followed by
a January 16, 1987 memorandum from Lawrence A. Weiner (OAC) to Roger Mayes
(CHO), announcing the pre-survey site visit and requesting additional Survey-

reiated informatijon.

The pre-survey site visit, March 9 -11, 1987, was conducted by Mr. Weiner, Ms,
Barisas, Mr. Crist, Mr, Bdsinski. Mr. Francis, Mr. Werner and Mr. Burd (NUS
Health and Safety Advisor). The purpose of the visit was to become familiar

with the s1te..jdent1fy potential areas of concern for purposes of the Survey,



collect the documents requested in the January 16 memorandum, and coordinate
plans for the upcoming Survey with CHO and BNL pérsonneI. During this pre-
survey visit, the team met with representatives of CHO and BNL, and officials
of the various federal, stqte. and local environmental agencies. Team
representatives toured the facility and collected the documents assembled by
site personnel in response to the information request memorandum. Thesé
documents were transferred to NﬁS Pittsburgh offices in March for use by team
members ‘during the planning stage of the Survey. Additional information was
requested during the pre-survey site visit and has been received. This Survey
plan is based upor the information received by the survey team as of March 26,

1987.

2.2 On-Site Activities and Survey Reports

The Environmental Survey will be conducted‘from April 6, 1987 through April
17, 1987. A tentative agenda is as shown in Table 1. It 1s expected that
modifications to the agenda will be made as appropriate to minimize disruption
of site activities, and to enhance Survey efficiency and effectiveness. A1l
modifications to the agenda will be coordinated with the site officials

designated as Survey contacts.

The on-site activities of the survey teduu will consist of discussions with,
among others, environmental, safety, operations, waste munagement, purchasing,
and warehousing personnel; a review of‘f11es and documents (including
classified documents, {f any) unavailable prior to thé on-site portion of the

survey; a.d process-specific and area-specific tours of the facility.

A closeout briefing will be conducted on Friday, April 17, to describe the

preliminary findings of the Survey team. A preliminary report of the BAL

Surveyv will ba nrenared within 8 to 10 weaeke from the coneclusion

~ - v .

f the



Survey, The preliminary report will be sent to CHO and BNL for review and

comment .

Within 6 months of the completion of the sampling and analyses (S8A) portion
'of the Survéy (discussed below) an interim report will be prepared by the
Survey team. The interim report will incorporate comments to the prelim1nary
report and the data from the S8A results. The interim report will be made

available to the public, upon request.

Upon completion of the Environmental Survey effort a final report will be
Prepared and will contain a NOE-wide 1ist of environmental problems. The

report will be used as an information base for the ranking of DOE's

environmental problems.

2.3 Sampling and Analysis

Based on available sitx 2nvironmental information and the results of the on-

site Survey activities, the BNL survey team will identify Survey-reiated
sampling needs. Implementation of the S&A phase of the BNL Survey will begin
approximately 12 weeks after the completion of the on-site Survey act1v1t1es.
This effort is expected to have a 2-4 week duration and will be conducted by
Dak Ridge National Laboratory (ORNL). Mr. John Murphy will be the ORNL Team
Leader for the S&A phase of the BNL Survey. The ORNL sampling team will draft
a sampling plan based upon the sampling needs identif{ied by the Survey team.
The Assistant Team Leader (Ms. Barisas) will coordinate the review of this
sampling plan with CHO, BHO, BNL, and EPA's Environmental Monitoring Systems
Labcratory (EMSL) in Las Yegas. EMSL has quality assurance and data

validation responsibility for the S&A phase of the Environmental Survey.

\M"‘| |



AnaIysis of Survey-related samples will be performed by ORNL following the
protocols specified in the May 16, 1986, draft Environmental Survey Manual and
the BNL Samp11ng Plan. Results of the sampling and analysis wili be
transmitted to the Survey team leader for incorporation into the interim

report.



3.0 QUALITY ASSURANCE
3.1 Issue Identification

The quality assurance area of the Survey will primarily be an evaluation of
current sampling and ana1y51s procedures performed at BNL or at any off-site
laboratories conducting environmental analyses on samples from BNL. However,
the‘intent will be to review the quality assurance procedures fof collecting
process effluent and environmental samples, for transporting and 1dentifying
samples, for performing the 1aboratory analytical work to identify and to
quantify pollutants and for evaluating and reporting the data. The goal of
the quality assurance review will be to verify that uppropriate rocedures are
being followed. Aspects of the quality assurance program re]ating to
environmental management of BNL which will be examined, {f available, inc¢lude:
analyst training; equipment/instrument calibration ‘and maintenance; samp1§
coilection, hand1ing and chain-of-custody procedures; blank, replicate and
spiked sample results; data reduction and reporting; and data documentation,
fncluding logbook, calculation reviews and archival data storage, and

corrective actions.

| Sampling and analysis procedures will be reviewed to ensure that they conform
to accepted requirements and are being properly implemented by BNL. In
particu]a}. 1ssues addressed in the Blass Report will be examined. An overall
survey of the BNL environmental monftor1ng quality assurance program will be

performed.

Primary contacts at BNL are expected to be personnel from the
samp11ng/ana1yt1ca1 facilities in the Safety and Environmental Protection
(SEP) Division.



3.2 Records Required

Files will be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not yet identified). Specific documents and files to be reviewed as part of
the Survey include, but will not be 1imited to, the following:

0 Quality ‘Assurance plans for BNL and any supporting analytical
laboratories. |

° BNL Environmental sampling and analysis procedures manuals.

0 QA audits of envfroﬁmenta1 sampling and analysis at BNL (1981-present).

o Periodic or annual QA summary reports for BNL.

0 Summaries of results of QA sample analyses on external performance
evaluation samples, such as thosc from DOE's Eﬁvironnenta1 Measurements
Laboratory and from the EPA. |

0 Training recbrds for sample collection personnel and BNL laboratory

 staff.

0 Laboratory notebooks, standard data reporting forms and sampling
Togbooks.

0 Instrument maintenance, }epdir and calibration records for laboratory and
field equipment.

0 Results of internal precision and accuracy studies of environmental
analyses,

0  Results of interlaboratory analyses of standard samples, if any (e.g.,

studies between BNL and ANL).



4.0 SURFACE HATER/DRINKING WATER
4.1 Issue ldentification

The focus of the surface water/drinking water portion of the Survey will be on
the bossib1e release of polluted or contaminated wastewaters to surface
‘waters, or to the sole source groundwater aquifer underlying BNL. Potential

pathways for off-site migration of pollutants include:

o Spills or leaks into permeable sofl areas.
o Releases to the sanitary sewers or to storm drains without retention,
chemical or radiological analysis, or treatment.

(] Use of cesspools for disposal of 1iquid wastes.

A review of available information indicates that considerable attention has
been paid to control of radiological releases. However, less documentation
exists on the fate of trace levels of toxic metals and organics in
wastewaters. The Survey will assess the potantial for inorganic and organic
contamination of wastewaters, as well as review present cocnditions of
wastewater control, collection and treatment. Liquid waste treatment,
ccllection and handling equipment will be examined and records of operation

will be reviewed.

The Survey will include i{dentification of potential discharges to surface
waters which may not be addressed in operating permits or other documents from
BNL. The site will be 1nvest1§ated for evidence of possible breaks or
obstructions in the sewer system which could result in releases of wastewater
to the environment. The Survey will also address the possibility of cross-
contamination of the potable water piping system by either the sanitary or
storm drainage systems. Measures taken at BNL to prevent oack-flow of process

wastewater or sanitary sewer flows into the drinking water piping systems will
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be reviewed, along with BNL's self-monitoring reports (required under orimary
drinking water regulations). Copies of standard operating procedures (SOPs),
operating logbooks, and maintenance records will be reviewed with respect to
wastewater monitoring and treatment systems. BNL field practices will be
observed to determine how closely SOPs are being followed. Interviews with
managers and operators of monitoring equipment and treatment systems will be
conducted in order to understand modifications or significant deviations, if

any, from written SOPs.

A walk-through of selected buildings will be made to observe normal routines,
including maintenance activities which generate wastewaters. Various
discharge and monitoring points will be reviewed, and actual sampling and
ana]yt1§a1 procedures will be observed. Emphasis will be placed on the major
contributors to wastewater generation, for example, Building 490, the Medical
Research Center; Building 801, the Hot Laboratory Complex; Building 650, the
Reclamation facility; Building 750, the High Flux Beam Reactor; Building 610,
the Central Steam plant; and Building 624, the Water Treatment Plant.

The sanitary wastewater collection, holding and treatment system will be
evaluated under normal operating cond1t1ons; as will the final effluent
monitoring and sampling station. Site surface drainage characteristics, such
as culverts, will also be examined, along with any man-made efforts to control
surface run-on and run-off. The impact of changes resulting from construction
of new facilities will also be evaluated. BNL's program for leak-testing and

assessing the integrity of underground storage tanks will be evaluated.

4.2 Records Reguired

Files will be reviewed as part of the Survey, including documents not yet

reviewed or received (e.g., classified documents, individual files, documents



not yet identified). Specific documents and files to be reviewed as part of

the Survey include, but will not be limited to, the following:

0 Recent analytical data on wastewater releases to the Peconic River.

] Notices of violations relating to wastewater releases.

(] Operators logbooks and treatment plant reports.

0 Standard operating procedures for wastewater collection, holding, and
treatment,

] Sampling protocols and 1ogbooks.

0 Wastewater lab tracking reports.

0 Treatment plant and monitoring equipment maintenance records.

] Detailed drawings of the domestic wnter zupply, storage and distribution
system. ’

0 Records of drinking water quality.

0 SPCC plan, or its equivalent.

0 Internal memos or correspondence relating to surface water/drinking water
problems, e.g., back-flow prevention measures.

0 Reports describing progress on the Uplands Recharge Project activities.

] Test records relating to underground storage tanks.

0 Interval memos and correspondence relating to exfiltration losses form
sanitary sewers and on-site losses to groundwater between the sewage
treatment plant and the sité boundary.

0 Other records as determined on-site.
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5.0 AIR

S.1 Issue Identification

The air-related Survey activities will {nvolve assessments of the air
emissions at the site, the administrative and emission controls applied to the
scurces, and the ambient air monitoring systems. The emphasis of the Survey
will be on operational and procedural practices associated with the emission
sources and the emission control equipment, fugitive emission sources, both
within and outside buildings, and m1t1gation procedures applied to fugitive
emission sources. Close liaison will be maintained with the radiation team

member because of the importance of afr-rad issues.

The general approach to the Survey will includ® a review of existing air
permits, pending applications, and standard operating procedures. Processes
and control equipment will be 1nspecte& for compliance with DOE ALARA
requirements for radionuclide emissions. The survey will also review the
nonradioiogical air contaminants from the different buildings at the site,
evaluate any existing controls appiied to the air emissions, and assess the
need for additional monitoring or emission controls to characterize or reduce

the environmental consequences of the emissions.

The ambient air monitoring system will be evaluated to assess the adequacy of
the existing monitoring program to characterize environmental impacts of the
air emissions from the facility. The activities involved in this part of the
survey will include the inspection of the ambient afr quality samplers, a
review of documentation applicable to the ambient air data acquisition, and an
evaluatior of the processing procedures used to assure the accuracy of the
data. A1l air data (effluent and ambient) will be scrutinized to determine
its usefulness to other team members in preparing their assessments. For

example, data concerning airborne tritium may be useful to the surface water



specialist in comparing the various sources of tritium additions to the

Peconic River.

Areas of particular interest will include emissions of the criteria pollutants
(e.g., sulfur oxides, nitrogen oxides, hydrocarbons, carbon monoxide and lead)
as well as regulated‘hazardous air pollutants (e.g., radicactive-bearing
particulates, and asbestos). Although not currently 1isted as hazardous air
pollutants, freons will be included in this review. Special a;tention will be

paid to the burning of alternate liquid fuels in the central steam plant,

In addition, the use of organic solvents‘w111 be assessed as u potential or
actual source of emissions to determine if they afe adequately characterized,
monitored, 2and controlled. The organic emissions assessment will focus on
those substances that the EPA intends to 11st as hazardous or toxic air

pollutants, and others used in large quantities (e.g., 1,1,1-trichloroethane).

Fugitive emissions from the resuspension of contaminated soils will be
evaluated as a potential means of the airborne release of radionuclides and
hazardcus materials from the facility. Consideration will be given to
histerical and current operations to determine the potential for soil
contamination and windborne releases. The drying beds for sewage sludge will

be surveyed to determine the potential for afrborne releases.

Several areas of specific interest have been identified during a review of

available documentation:

(] Completeness of permitting for degreasers and parts cleaners and use of
environmentally acceptable solvents. BNL has two vapor degreasers and

numerous parts cleaners differing in size and choice of solvent,



(] Control and monitoring of radionuclides, freon, and solvent emissions.

0 Emission potential of fugitive dust sources such as roads, the drying
beds for coﬁtam1nated sewage sludge, and landfill activities.

0 Potential for asbestos emissions during building decontamination or
demolition.

0 Effluent sampling and monitoring operations.

Throughout the survey, emphasis will be placed on assessing the available data

to characterize the overall environmental impact of site operations,

5.2 Records Required

Files will be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not yet identified). Specific documents and files to be reviewed as part of

the Survey include, but will not be limited to, the following:

) PSD ledger

) Air effluent sampling and QA procedures

0 Ambient air sampling and QA procedures

0 Stack test results

0 Laboratory records on TSP analyses (Smbient)

Any other documents pertinent to air emissions from individual BNL

[«

buildings



6.0 RADIATION
6.1 Issue Identification

Radfological 1ssues to be addressed during the environmental Survey will
center around the air, soil, surface water, and groundwater media. Each of
the above mentioned media will be evaluated for radiation concerns by
collecting background information and data (including ambient data),
identifying existing and decoﬁmissioned radfation pollution sources and
associated controls, and finally by reviewing environmental monitoring

programs designed to gather data on identified pollution sources.

The Survey will also evaluate rad-waste management practices, direct radfation
exposure issues, dose assessment methodologfes, and radiochemistry quality
assurance programs fo} environmental monitoring data. Review of rad-waste
programs 1including management practices for low-level, transuranic, rad-
hazardous (mixed), and adherence to BNL procedures will be a major focus of
the radfation portion of the survey. A more detailed discussion.of this
subject is provided in section 8.0 of the work plan. The radiological

evaluations will be closely coordinated with the other specialists on the

Survey team.

Because radfation issues cut across all media evaluated during the survey, the
attached daily agenda has been organized in an attempt to overlap the other
specialists’ activities when they are evaluating radfation {ssues. Some
Tnefficiencies are to be expected as a result of this dual coverage approach,
however, every effort has been made to minimize duplication. To improve the
effectiveness of radiation evaluatidns. Mr. Francis will rely heavily on the
expertise and assistance of Mr. Robert M{ltenberger for accomplishing Survey
objectives and pointing out where work plan inefficiencies exist. Discussions

with operating and supervisory personnel will also be utflized to provide



needed information critical for complete evaluation. Reports, records, and
other data associated with continuous, intermittent and any accidental or

unschedulad releases should be readily accessible for review.

6.2 Records Required

- Files will be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not yet identified). Specific documents and files to be reviewed as part of

the Survey include, but will not be 1imited to, the following:

0  Radiation-related ambient afir quality information.

0 Background radiation data for soil, surface water, and groundwaterQ

o Inventories of air, soil, surface water, and groundwater radionuc]ide
release points and quantities.

0  Vegetation radionuclide monitoring data.

0 Unscheduled or accidental releqse reports.

0 Radioanalytical quality assurance programs and procedures.

0 Dose assessment methedologies, including assumptions, calculations,
reporting, etc.

.0 Building plot plans with process and equipment locations.

0 Description of radiation monitoring equipment practices and procedures
(e.g., calibration, maintenance, etc.).

0 Reports or recosmendations for upgrading radiat1dn monitoring systems;‘

0 Reports prioritizing new radiation monitoring installations.

0 | Off-site and on-site radfonuclide sampling point criteria.

) Rad-waste management practices, policies, procedures, and communication
mechanisms.

0 NESHAPS/DQE Subpart H 61.90-61.98 reports.

) Information regarding employee radiation exposure data.

Y
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Historical rad-waste disposal activity logs and locations.

State, county, and local radiation regulations.

ur



7.0 TOXIC/HAZARDOUS SUBSTANCES
7.1 Issue ldentification

The toxic substances Survey will address raw mater1als and process-related
chemicals used.at BNL as well as the usage, hénd11ng, storage and disposal of
polychorinated biphenyls (PCBs), asﬁestos, pesticides (including herbicides
and biocides) and other hazardous substances. The condition and environmental
monitoring of underground storage tanks used for storage of substances other
than wastes will also be examined. Through interviews with key BNL personhel
and tours of plant facilities, the tracking control, and management of
toxic/hazardous substances will be reviewed. This information and records of
usage will be evaluated to determine the potential for environmental

contamination.

The Survey will address inventory control of PCB-containing and PCB-
contaminated electrical equipment, hydraulic equipment and heat transfer
equipment. The condition of plant eqb1pment containing PCBs and the potential
for environmental contamination will alsq be examined. However, since only
limited PCB information was received for the pre-survey visit, it was not
possible to determine the exact amount of PCB containing equipment. Obsolete,
storedvor used PCB equipment will be checked for condition, proper
containment, and protection. Plant storage records for PCBs will be reviewed.

Disposal practices for non-radioactive PCB materials will also be addressed.

BNL projects involving the demolition/disposal of asbestos and asbestos-
containing mzierials will be reviewed to identi”y pathways of contamination.
Asbestos removal and disposal practices will be evaluated, and asbestos

disposal areas will be visited.



Pesticide purchase, usage, and application records will be reviewed. The
applicator training program will be reviewed. Pesticide storage areas and
disposal practices will be examined to assess risk for environmental

contamination.

Management, inventory, and control of chlorofluorocarbons ("freons") will be

examined.

Toxic and hazardous materials purchase and usage records will be reviewed.
Areas where these materials are stored and used will be visited and handling

procedures will be evaluated.

Discussions will be held with those ‘individuals knowledgeable of
toxic/hazardous substances practices. This will be accomplished during
facility tours, and discussions with individuals involved in the handling of
toxic materials. The objective is to develop an understanding of current and
‘past practices. Discussions will be held with perconnel from at least thé

following groups:

0 Safety and Environmental Protection Division
- Environmental Monitoring and Assessment
- Environmental Reqgulatory Matters

- Analytical Chemistry

7.2 Records Required

Files will be‘réviewed as paft of the Survey including documents not yet
reviewed or received (e.g., classified documents. individual files, documents
not yet 1dent1fjed). Specific documents and files to be reviewed as part of

the Survey include, but will not be 1imited to, the following:



Toxic/hazardous substances inventory and chemical purchase récords.

Toxic substances labeling and tracking system overview,

.Procedures for purchasing, handling, storing, using and disposing of
toxic suﬁstances. |

PCB transformer/capacitor 1nspéct10n records (1981-presént).

Stof#ge and inspection records for PCB contaminated equipment (1981-
present) including radioactively contaminated and non-radioactive items.
Disposal records for non-radfoactively contaminated PCB items (1981-
present). |

Procedures for storage, handIfng. and d1spo§a1 of PCB fluids.
Correspondence with BNL Fire Department regaivding PCB electrical
equipment, especially any records of fires involving PCB equipment. |
Locations of all BNL Plant buildings and areas containing ésbéstos.
Procedures for asbestos removal, handling, and disposal as well as
environmental monitoring information. |

Records of asbestos use in plant eQuipment and support facilities.
Identification of active and inactive asbestos disposal areas at BNL.
Pesticide/herbicide training, handling, storage, and disposal records and
standard operating procedures.

Pesticide annual reports (1981-198%),

Special procedures involving hand1ing, storage, use and disposal of
chlorofluoroalkanes (e.g., freons).

Inventofy and environmental monitoring reports and procedures for
underground storage tanks (1981-present).

Other records as determined on site.



8.0 SOLID/HAZARDOUS/RADICACTIVE WASTE
8.1 Issuve Identification

The solid/hazardous/radioactive waste Survey will be carried out by reviewing
and evaluating all activities generating solid wastes, and the treatment,
storage, recycling and disposal practices involved in the handling of solid

wastes including handling of wastes by commercial off-site facilities.

Management of all solid waste streams including mixed wastes, hazardou

wastes, radfoactive wastes and non-hazardous wastes will be reviewed. The
review will genera11y cunsist of several activities. 1) Physical facilities
where wastes are generated, accumulated, stored, treated, recycled or disposed
will be inspected; 2) Personnel involved in these activities will be
interviewed; 3) “iles will be reviewed.. Based on these activities the

potential for releases that nay contaminate the environment will be evaluated.

Wastes generated by BNL differ significantly from wastes produced by DOE
production facilities. Production facilities generate a consistent waste
stream because of the long term consistency in industrial processes. BNL
conducts numerous experiments which are diverse and change frequently over
time. A large variety of wastes in terms of quantity and composition fs
produced. The variety of wastes procduced at BNL is {llustrated in the 1986
Biannual Hazardous Waste Report which 1isted 1323 individual hazardous wastes
which were handled at Brookhaven. Most of the wastes were small quantities of
lab chemicals., This 1isting did not include radioactive, mixed or non-
radioactive/norn-hazardous solid wastes. BNL can be characterized as a site
where a large number of sources generate a wide variety of wastes, usually in
small volumes and generally containing toxic, radicactive and/or hazardous

constituents.



Consequently, increased emphasis will be placed on reviewing general waste
management procedures, and reviewing compliance with BNL, DOE, state and

federal regulations,

Initial emphasis will be placed on BNL facilities which generate significant
quantitizs of hazardous and radioactive waste, and waste treatment, storage

and dfisposal facilities.

Radioactive waste generating and handling processes which will be evaluated

include:

0 High Flux Beam Reactor (HFBR)

) Departmant of Applied Science 3.5-Mev Van De Graaffs
0 Medical Res2arch Reactor (MRR)

0 Hot Laboratory Complex

0 Waste Treatment, Storage and Disposal Areas
(444, 445, 446, 448, 483)

0 Radioactive Waste Storage Area Trenches

The Central Steam Facility which uses flammable hazardous wastes aé a fuel o1l
substitute will be evaluated. Flammable hazardous wastes used as fuels are
exempt from regulation as a hazardous waste in New York, although storage will
be regulated in the future. The hazardous waste management area where
hazardous wastes are treated and/or stored for off-site shipment will be

evaluated.

Divisions which will be emphasized in evaluating hazardous waste management

practices include:



0 Environmental Rusearch and Development
0 High Energy Physics

(] Basic Energy Science

Waste handling practices that will be reviewed include the following:

(=]

Waste minimization and recycl1ng?

(] Waste characterization, segregation and manifesting.

0 Treatment and decontamination.

0 Waste accumulation, packaging, and storage procedures.

0 Waste manajement practices, including training, inventory control, record

keeping, inspection protocols, and contingency planning.

Operations and practices will be compared with existing descriptions and
written procedures. Information gathered on waste generation points and waste
streams will be used to find any sources of waste not previously identified or

properly characterized, which may have potential to affect the environment,

Discussions will be held with those individuals knowledgeable of waste
management practices in order to develop an understanding of past and existing
waste management practices. Discussion will be held with personnel from at

least the following groups:

] Safety and Environmental Pfotection Department
0 Plant Engineering
0 Materials Management

0 Supply and Distribution Operations



The review of solid/hazardous/radioactive waste practices will be co-ordinated
with the CERCLA and hydrogeo]ogié Surveys to identify past and present
releases that may pose a threat to the envifonment; the radiological survey to
define problems with wastes containing-radioactfve constituents; and the
surface water/drinking water Survey since some aqueous process wastes are

handled a5 solid wastes at BNL and wastewater treatment produces solid wacte.

8.2 Regords Reguired

Files will be reviewed as part of the Survey, including documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not yet identified). Specific documents and files to be reviewed as part of

the Survey include, but will not be limited to, the following:

() Part B Application.

0 Underground tank storage notification & associated records.
0 Inspection records (state, local and federal).

0 Groundwater monitoring, sampling, and and1yt1ca1 documentation.
¢ Release notification or occurrence records.

0 Part 373 Permit Application.

0 3iannual Hazardous Waste Generation Report.

o Waste inventory documentation.

o Enforcement action documents.

0 Internal facility inspection documentation.

9 Correspondence with regulatory agencies on solid waste.

0 Records dealing with the reuse/recycling of_wastes.

0 Training records.



9.0 INACTIVE WASTE SITES/RELEASES (CERCLA)
9.1 Issue Identification

The Survey will attempt to identify environmental problems and potential risks
associated with the historical hand]fng, storage and disposal of hazardous
substances at BNL. This aspect of the Survey will be coordinated with the
RCRA and hydrogeology team members. The Survey will focus on current and

future risks relatec to the following:

0 Past land disposal practices (on and off-site);
0 Past spills/releases from tanks, pipes, pits, trenches;
(s Potential for future spills/releases; and

0 On-going remedial action program

Faci1ities that have handled or are currently handling hazardous, mixed, and
Tow-level radfoactive substances at the Brookhaven Laboratory Site will be

evaluated.

The following areas identified {n the BNL Installation Assessment Report will

be evaluated:

1. Former landfill

2. Chemical and glass holes

3. Slit trench

4. Incinerator ash disposal area

Satellite disposal area

wn

Hazardous waste management area

Small dump

QO ~N O

Building 650 sump



9. Eight areas where radioactively-contaminated soil was used for
landscaping |

10.  Sewage treatment plant

The status of activities undertaken pursuant to DOE Order 5480.14 will be
assessed. Any avaiiable material on the Phase I report will be reviewed. In

addition, records of past off-site disposal from BNL will be reviewed.

Sites that have undergone or are undergoing remediation will be addressed.
Records and analytical data in support of the site cleanup will be reviewéd.
Also, inactive tanks or containers that may have held hazardous sub;tances
will be identified and their status assessed. Former storage areas and

staging locations will be included in this effort.

The Survey team will want to review additional material pertaining to the
Phase I Installation Assessment report (f.e., map locatiors of all burial,
spills, and release sites, aerfal and surface photographs, personnel interview
files and reconnaissance fier data pertaining to HPS/mHRS evaluations). Thé
team will also want to review the environmental records pertaining to the past
management, disposal (on-site and off-site), clean-up, and regulatory

compliance.

Contacts for this portion of the Survey will include personne! from the Safety

and Environmental Protection Division.

9.2 Records Required

Files will be reviewed as part of the Survey, including documents not yet

reviewed or received (e.g., classified documents, individual files, documents



not yet identified). Specific documents and files to be reviewed as part of
the Survey include, but will not be limited to, the following:

0 Past waste mangement plans.
0 SOPs regarding management of hazardous substances, disposal area and
| storage areas.

o  Hazardous substances inventories.

0 Listing of areas used for hazardous substances storage, receiving and
shfppfng. and disposal.

0 Historical files on past operations and processes, substances used, and
methods of handling and disposal.

0 Files on past off-site waste handling qnd disposal.

0  Records of facility expansion and building rubble disposal.

0 Descriptions and Notifications of 1inactive waste sites and potential
areas of contamination.

0 Description of all waste management facilities, including buried tanks
and structures (existing and removed). |

0 Historical aerial and surface photographs of the facility.

0 “Interview files” for the draft Phase I Installation Assessment report.

0 Files pertaining to any radiometric surveys of the site grounds.

0 Documents pertainir, to past, current, and proposed remedial actions at
BNL.

0 Environmental records pertaining to past facility responses to hazardous
substance spills and releases.

0 Draft Phase II and IIl materials, {including wbrking copies, internal

memoranda, correspondence, and calculation sheets.



10.0 HYDROGEOLOGY AND SOILS
10.1 Issue Identification

One of the major environmental issues at BNL is the release of contaminants to
the sole source aquifer., Both radiological parameters and toxic organics have

been found in the subsurface, mostly as a reﬁult of past practices.

The Survey effort will involve the evaluation of recent studies of site
hydrogeology, determination of the status of on-going stud1es; and the review
of plans for further investigations und remedfal actions. Each potential or
known source of groundwater contamination will be visited, and‘dr1111ng and
sampling activities will be observed. Many of ihese visits to sources will be
coﬁducted Jointly with the RCRA, CERCLA, and/or surface water Survey team
members. Personnel at these various faéilities will be interviewed to
determine past and present waSte-hand11ng practices. Well construction will
be reviewed both on “as built* difagrams, and in the field. Potential

groundwater recharge and discharge areas will be investigated.

BNL 1s located above a "sole source aquifer". Groundwater travels at a
relatively fast rate in the sandy soils characteristic of Long Island. Non-
contact cooling waters are discharged by re;harging them into the aquifer.
The sanitary treatment plant disciiarges into the headwaters of the Peconic
River will percolate completely into the ground during the dry season prior to
leaving the BNL site. BecausevBNL and 1ts neighbors are all dependent on
groundwater for water supply, contamination of groundwater can have

potentially significant environmental and human health consequences.

Known or suspected areas of soil contamination will also be visited.



Observations of soil staining, surface drainage pathways, and nearby
“monitoring wells will be made. Soil sampling activities will also be

. observed.

Several areas of specific interest have been identified through review of the

data received thus far, These include:

0 Solvent contaminated\groundwater plume adjacent‘to hazardous waste
management facility.

0o Tfitium contamination of off-site monitoring wells from sewage treatment
plant discharge. |

] Groundwater recharge areas.

0 Solvent contamination of water supply wells,

0 Potential groundwater contamination from radioactive wastewater.

Discussions will be held with personnel from Saféty and Environmental

Protection, facility management, and facility operations.

10.2 Records Required

Files will be reviewed as part of the Survey including documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not yet identified). Specific documents and files to be reviewed as part of

the Survey include, but will not be 1imited to, the following:

o

Sampling procedures and analytical protocol

0 Well construction (as built) diagrams and current well locations

0 Chemical analytical data for soils, groundwater, and/or springs

0 Additional geologic and/or hydrogeologic 1nvest1g§t1ons. as available

0 Groundwater and soil monitoring program plan



Identified areas of radioactive contamination shown by aerial radiation

Surveys. |
Potential groundwater contamination from any leakagé from radioactive
waste transfer lines.
aroundwater radionuclide contamination from 650 sump releases, and

"chemical holes" at old landfill.
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APPENDIX D
COMMENTS FROM USEPA, NYSDEC,

BROOKHAVEN TOWN, AND SUFFOLK COUNTY
DURING PRE-SURVEY SITE VISIT

D.1 Comments from March 10, 1987 Meeting with State and Federal Agencies

D.1.1  Site-Specificlssues

e Due to inactive waste disposal sites, BNL has been placed on the state Suﬁéffy;r];@;i;i'ls't‘

. "
LN
D

el
at

® Explamed Suffolk County’s concerns regarding dlscharge of radloacuwty from sewage
treatment plant, dlscharge of toxic or rad;oactwe contamman’cs into septic systems,
presence of alleged dumping plts for‘ radloactlve materjals, and unaccounted for

radioactive air emissions.

D.1.2 = Survey-Related Issues, -,

A
N _.“Av‘

" "'.o”f;. E;(p.iamed “trat there is a public perception problem regarding both off-site and on-site

contamination, especially the latter.
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D.2 Comments from March 11,1987 Meeflng with Suffolk County and Brookhaven Town

D.2.1  Site-SpecificIzsues | :
(The majority of the site-specific issues were identified in a report entitled, “Preliminary
Report, Findings and Recommendations by the Task Force Appointed by Presiding Officer

Gregory J. Blass to Investigate Brookhaven National Laboratory, November 13, 1986.")
® Contaminationin the 650 Sump Area ' '

® Elevated levels of Strontium-90 in Well WL as a result of accidental ‘injec_,ti,gi'ﬁ'dfx.r'adioac

~ wastes into two monitoring wells.

e Contamination of the waste management site with tritium., ~ * ="

Lot X .o
LR ! Y Cw b et

® Contamination of two off-site residential Wells with tritium ardorganic solvents.

® Organic contamination plume emanatt;mg‘fh“om;tbe HMazardous Waste Management Area.

e Jurisdiction of.sq'ffolk'iCo‘unty over BN activities.
* Dischdfge ot faxic or ragioActive substances into septic systems.

'"'e’. Private citizen concerns over radioactive emissions and toxic dumping.

*.® Discharge of a wide variety of hazardous, toxic, and radioactive substances, over the years,

from a large number of sources into groundwaters or surface waters.

e Disposal of large quantities of materials, including toxic and hazardous wastes in landfills.

® Off-site groundwater contamination as a result of organic chemical discharges from the

sewage treatment plant leaching beds.

® Disposal of wastes into drains of unsewered buildings.

® Use of dilution to minimize the contamination impact of discharges from the sewage
treatment plant.

D-2
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BNL view that contamination is not a problem of significance to the community as long as
itis confined to BNL property.

Reluctance of BNL to allow County surveillance or mspechons

w
‘
.
.

Lack of a BNL survey to identify past activities that may have resulted in the release of toxic
materials into the environment.

Lack of a building-by-building survey of air emissions.

Lack of astate-certified Iéboratory for conducting monitoring analyses.

Concern that 50 percent of the Cesium-137 radioactiyity fb.b’?d i”‘?e.‘?,‘dhi‘c"ﬁ?ké\}vas directly
related to BNL activities. NN

Historic emphasls on radloactlve rhomtormg rather than chemical contamination, even
though BNL has always used Iarge vonhes of chemltals

Groundwater mwaltorlng wells not p.roperly located or deep enough to adequately detect
or define kOOWn or suspected contammatnon

Sewa'r’ée collection system, due to old age, may be a significant source of groundwater
pollution,

Lack of implementation of Suffolk County's Article7 regarding storége of hazardous
chemicals.

Minimal inspections and monitoring by the state.
Failure of annual environmental monitoring reports to cover all environmental problems.
Lack of written documentation from BNL officials.

Lack of a historical search to determine waste disposal practices at Camp Upton prior to
DOE occupancy.
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Contamination of sediments ana aquatic life in the PeconicRiver from the sewage

treatment plant.
Acceptability of the landfill closure plan.

Lack of information un fuel leaks and spills.

Delay in detecting off-site groundwater contamination due to insulation of BNL'by a lrge
IERGER it
block of property. T '

e e,

Need for a building-by-building inspection to ensure that cop'rfw'é&ipns 'tq’«f;es'sbbéls no

longer exist. o e

-~ o o C

q,.}:'. . . . :. — "
Need to investigate whether roof draiqs’-havg‘:bee‘q‘t_aﬁp‘édibinto and are a source of

contamination.

D
LAY

Disposal of sludge from the sewage'treatrent plant.

Need to knowl ocation Bf‘fajdfﬁ'ér‘tanks.

“Weed aé@quaié:'pﬁ‘ég:fgm for all underground tanks.

el

"+ SurveyRelated Issues

Expressed concern that the Survey would wait 24 years to rank findings and that, in time,

pollution could spread and th st of corrective action could increase.

Asked if the county could get reimbursed for money spent to provide drinking water to

local residents if DOE later determined that this was an appropriate action.

Offered assistance for well drilling and sampling operations.

Expressed strong interest in having the opportunity to review the Survey plan and the
Preliminary Report.
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Explained that there is heavy pressure on the county from the public id know what is

going on at BNL.
Provided information on aerial survey study that is under way.

Asked if the Survey could do a rigorous review of aerial photographs that are being

assembled by the county.
Asked if Survey would include off-site areas.

Offered access to county files. L

Asked if the the Survey would look at the present use of bunldmgs as well as trace the

te e PEM

history of each building and assocnated dlscharges ..-f, ",

‘m"A B
' oot
-

Hoped that the Survey would not bE just a h;tj ng of whaf'ns already known and that each
of the known problems would be expfared to conclugaon
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APPENDIX E

CHEMICAL SYMBOLS, ACRONYMS, AND AQBREVIATIONS

o Alpha ‘
ADD Accelerator Development Department
AEA Atomic Energy Act
Ag Silver
AGS Alternating Gradient Synchrotron
AIRDOS Esti‘matiop of (adiation doses cqused by airbomg.
radionuclides in areas surrounding nuclear facilities
ALF Alternate Liquid Fuel .
ALARA As Low as Reasonably Achievable _ bR
amu Atomic mass units o o s
Ar-41 Argon (Nuclide, atomic weight = 41). - LR
As Arsenic o g
TAvg. Average WA o
8 Beta 3 o
Be Beryllium )
BGRR ;Brd'é_kha‘ven Gr§phij'“e Research Reactor
BLIP ) '”Broolfhév'en;;ﬁfn'éar Isotope Production Facility
. BNL ""ﬁrqo{(ﬁ\ién National Laboratory

%4 Ealcium fluoride - dysprosium

€4 Ty Cadmium

CERCLA Comprehensive Environmental Response, Compensation,
and Liabitity Act of 1980

CFR Code of Federal Regulations

Ci Curie(s)

CLIF Chemistry Linac Irradiation Facility

c¢m Centimeter(s)

Cr Chromium

Cs Cesium

CSF Central Steam Facility

Cu Copper

cu ft Cubic Feet

cuyd Cubic Yard(s)
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APPENDIX E ‘
CHEMICAL SYMBOLS, ACRONYMS, AND ABBREVIATIONS

PAGE TWO
d ‘ Disintegration(s)
d/m/g Disintegrations per minute per gram

d/m/100 mi Disintegrations per minute per 100 milliliters

DAS Department of Applied Sciences

DOE | Department of Energy

DoT Department of Transportation

DRE Destruction Removal Efficiency 2k
DWS Drinking Water Standards R
EMR Environmental Monitoring Report . 72-

EP | Extraction procedure R

EPA Environmental Protection Agéncy- ’ el "

ERDA Energy Research and Déivg:"*e{lophji'e_pt Agministration

FEIS , Final Environmentalmpact $tatement

ft Foot (feet) ‘ ' A

ft2 2 ‘Squ‘ar,;'e,,foot (feet)

FUASLRAi;: ;‘j_formé‘rljjuftizi'i‘z'ed Sites Remedial Action Program

‘Ei,s,,c'._'al year

. “.Gamma
al, Gallon(s)

‘| Giga-electron-volt(s)

Gallons per day
Gallons per minute
Gross a Total alpha activity
Gross B Total beta activity
Ha Hectare(s)
HEPA High Efficiency Particulate Air Filter
HF Hydrofluoric acid; hydrogen fluoride gas
HrBR High Flux Beam Reactor
Hg Mercury
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APPENDIX E

CHEMICAL SYMBOLS, ACRONYMS, AND ABBREVIATIONS

PAGE THREE
HNO4 Nitric acid
hr Hour(s)
THT Tritium gas
{HTO Tritiated water
HWMA Hazardous Waste Management Area
ICRP International Commission for Radiological Protection
in Inch(esj ‘
Kg Kilogram(s)
Kg/year Kilogram(s)/year , s ;
Km Kilometer(s) I
| Liter(s)
Ib Pound(s) I
LFS Light Feed Stack *" N
LINAC Linear Accelerator “% .
LLW Low'level waste . ", '

G

- sifMeter(s) .
m2 K vgguaré‘rﬁgfér(é)'

Al L] Mietdcurie(s)

R cijsec "f’-’i\'ﬁicrocuries/second

N

f;’,zd -1 Ty

Cubic meters per day

MeV

Million electron volt(s)

mg/| Milligrams per liter
umhos/cm Micromhos per centimeter
mi Miles

min Minute(s)

mi Milliliter(s)

MLD Million liters per day

Mn Manganese

MRC Medical Research Center
mrem Millirem

MRR Medical Research Reactor
MW

Megawatt
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Na Sodium
NE Northeast ‘
NCRP National Council on Radiation Protection
NEPA National Environmental Protection Act
NESHAP National Emission Standards for Hazardous Air Pollutants
NNE North-Northeast
NNW - North-Northwest =
NPDES National Pollutant Discharge Elimination System™. “’;"7’-2,5;'»"4"12 .
NRC Nuclear Regulatory Commission . L 4
NSLS National Synchrotron Light Sourge-., " oo "
NY New York N
NW Northwest N T ma, e
NYS New York State % 'wy v i o
NYSDEC New York Staté_‘D_ep'é&;ﬁéhf'c‘a‘f'Em;ironmental Conservation
NYSDWS New York State DrinkirigWater Standards
0-15 -~ {"Oxygen (Nuclide with atomic weight of 15)
o % Tiead
o PBB ™. x| Polyfirominated bipheny!
N " JPolychiorinated biphenyl
peh, " |Picocurie(s)
pCitkg Picocuries per kilogram
pCi/m3 Picocuries per cubic meter
pH Negative logarithm of the hydrogen.ion concentration
PIC Product of incomplete combustion
POHC Principal Organic Hazardous Constituent
ppm Parts per million
psig Pounds per square inch (gauge)
PVC Polyvinyl chioride
QA Quality assurance
Ra Radium
RCG Radiation Concentration Guideline
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RCRA Resource Conservation and Recover' Act
Rem Roentgen Equivalent Man
RWOF Radioactive Wastewater Distillation Facility
SARA Superfund Amendments and Reauthorization Act of 1986
SCDHS suffolk County Department of Health Services
S.E. Standard Error
SE Soutieast
SEP Safety and Environmental Protection Division.. - ;" N
SFMP Surplus Facilities Management Program,.. .;f,
SPDES State Pollutant Discharge Elimingtian Systém
SSE South-Southeast R b
SSW South-Southwest ~ “..- w0 "
$PS | special Progam Serw& i B
Sr Strontium ., ok A
90Sr STrthlum-QO "
STP 'Sewage treatment plant

iy -:‘iouthwggt. .

A §Qli,‘d7NVaste Management Unit

Y Tetrachlorodibenzo-p-dioxin

Trichloroethylene

Toxicity Characteristics Leaching Procedure

Thermoluminescent dosimeters

Toxic Substances Control Act

TSS Total suspended solids
U Uranium
USDOE United States Department.of Energy’
JUSEPA - | United States Environmental Protection Agency
UsGsS United States Geological Survey
usT Underground storage tank
uv Ultraviolet
Viel Volatile Organic Compounds
VUV Vacuum Ultraviolet |
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WAA Waste Accumulation Areas

WCF Waste Concentration Facility

WNW West-Northwest

Zn | Zinc

% Percent

3H Tritium .
137Cs Cesium-137 b
60Co Cobalt-60 i
22Na Sodium -22 -
'Be Beryllium-7 -

°C Degree Celsius (or degree ceq;i;j,gré‘d'e)- :'._"j:l

°F ~ | Degreefahrenheit V. .t

< Lessthan .. ‘ l

~ Approximately, . o
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APPENDIX F
RADIATION EXPOSURE AND DOSE TERMS

When discussing radiation exposure and dose there are several terms which must be defined to
provide a basic understanding of dose assessment methodologies. For the purposes of this report,
the following definitions and discussion are the basis for describing exposure and dose.

Three terms that describe units for measuring radiation are roentgen, raci, and rem, Roentgen is a
unit of exposure, while rad and rem are units of dose. Therefore, before these units can be defined,
it is necessary to know the difference between exposure and dose. Exposure is a measure of.the
radiation to which an object is exposed whereas dose is a measure of the radnatton that actually :
interacts with the object. 5

The Roentgen (R) is a unit of exposure to ionizing radiation. [t is that ampunt of X- ray er gammig=
radiation required to produce ions carrying one electrostatic unit of e#e.s:tncal charge e 1cub|c
centimeter of dry air under standard conditions. It can be related to the rad.arid the rem, Thisunit is
found on the indicators of many radiation detection instruments:. Rad1a1;|on readmgs in mR/hr
(milliroentgens per hour) or uR/hr (microroentgens per.” hour) are frequently reported for
penetrating radiation (x-ray or gamma). ,,,._f, .g-;‘ L

. ot
‘_. v

Rad (acronym for radiation absorbed dose) - The baStc umt Qf abSOrbed d'ose of ionizing radiation. A
dose of one rad means the absorption of ‘«‘.00 ergs’ @f radbqtlon energy per gram of absorbing
material. Although the rad is a measure af |onf'zat|eri .produded, it does not give any mformatlon
about the biological effects of the radlatlom ’ehat is absorbed

Rem (acronym for roentgen éqiivalent mah) T’he umt dose of any ionizing radiation which
produces the same bnologtcal efféct.as a upi of “absorbed dose of ordinary x-rays. Rem is equal to the
dose in rads mulUp‘he‘d by an appro.praate quality factor, which takes into account the type and
energy level of“radnanan causmg the dose. Qual|ty factors associated with each specific type of
radiation ara hsted below gt

A i Radiation Type I Quality Factor
Gamma and X-ray 1
Beta 1
Thermal Neutron 3
‘|Fast Neutron 10
Alpha ‘ .20

Generally speaking, the higher the quality factor, the more harmful that radiation type is.

For example, if a person is exposed to 0.02 R of gamma radiation, 0.05 rad of beta radiation, 0.03 rad
of thermal neutron radiation, and 0.01rad of fast neutron radiation, the total dose in rems (for
gamma radiation, roentgen (R) is equivalent to rad) is as follows:



Rad Dose | QF - Rem Dose
: — -

Gamma 0.02 X 1 = 0.02
Beta 0.05 X o = 0.05
Thermal Neutrons | 003 | x | 3 0.09
Fast Neutrons 0.01 X 10 = 0.10
TOTAL DOSE 0.25rem

As mentioned in the definitions for rem, dose equlvalent, (usually expressed in rem) is the produ
the absorbed dose (in rads) in the tissue of interest, and a quality factor (as descrlbed above) )

Committed Dose Equivalent The integrated total of the dose- equlvalent rate, usuaﬁy—over. a long
time period, in a pamcular tissue following the ingestion or inhalation of radloactive ‘matétidl into
the body. Ingestion or inhalation of radioactive material produl:es an | gte[ gl dose (one which
becomes part of the body) versus exposure to gamma andﬁqr X- rays from $0UrCes producmg an
external dose (one which does not become part of the bedy’ and ceases, whén the individual moves
away from the source). In keeping with ICRP recommend&tuon, o D.QE, thls ‘committed” period is
set at 50years. The dose equivalent rate W|I| decrease earh year as ‘& result of radloacttve and
biological decay. e R W

‘v

In an effort to have a way of measurmg, on an equal bqszs, the biological effects of radionuclides
that affect only particular organs/tissues (sos¢ alled: target organ irradiators) versus being distributed
equally throughout the entire“bady (so- calléd*whdle-body irradiators), the coricept of “Effective”
dose-equivalent was pronb*.ed Target Organ mradiators are materials which primarily concentrate
biologically in one *pa\r‘tmular organ,. such as strontium-90 in bones. Whole-body irradiators are
materials that, have o -affinfty for'g- .particular organ and distribute somewhat evenly throughout
the entire, quy ¢ich as*t;l i

,.'
D £
‘.... oS

ffeg ve Dogg %wglen (EDE) is a quantity defined by the sum
EDE' = IW+tH7t (for all tissues affected)

Where Wr is the weighting factor specified by the ICRP to represent the fraction of the
total risk for the entire body resulting from irradiation of tissue T, and Hr is the average

dose-equivalent in tissue T. Hy may be from external or cnternal sources. Values of Wy
arelisted below:

Tissues Weighting Factors

m———“——no-;ﬁ
Breast 0.15
Red bone marrow 0.12
Lungs 0.12
Thyroid ' 0.03
Bone surfaces ( - 0.03
Each o‘f upto5 organs.with the 0.06
next highest dose equivalent
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An example of Effective Dose Equivalent calculation for hypothetical ingastion of 1 microcurie of
strontium-90 Is as follows:

Weighting | Strontium-90 Tissue '
Tissue Factor Dose Equivalent Product
Red bone marrow 0.12 0.7 rem = | 0.084rem
Bone surfaces 0.03 © 1.6rem = | 0.048rem
Whole-Body , 0.132rem .
Effective Dose- 3
Equivalent

This hypothetical example shows that the tissue dose equivalent frem lngefstiug 1 uCI of’
strontium-90 to the red bone marrow and bone surfaces is equivalent to a"whole body expOSure of
0.132rem. . .;_a‘ . _...‘;A . s

" Committed Effective Dose-Equivalent - The sum of commntted dose-equatent to mdmdual tissues
resulting from an mtake each multiplied by the approbnate welghtmg factdr, Wy. As mentioned
earlier, DOE has set the committed dose perlod at’50, years and; takes info account radioactive and
biological decays. G

Collective Effective Dose-Equivalent - The co‘dectwe *effectuve dose-equivalent is equal to the
integrated sum of individual effective dose- equuvalent times the number of individuals exposed. For
DOE purposes, the collective effectlve dose—etxuuvdient includes those people living within 80 km
(50m) distance from site. bgundame.s and for 50years following each year's release. Other terms that
have been used to: descrlbe t'hls are’, "populatlon effective dose-equivalent” and collective
“committed” effectwe,dosenaquwalent whnch in the latter case, is intended to highlight fhe fact
thatitis noi asmqle year is calqu}atlon

; effec»tlve dose-equivalent attributable to natural background radiation in a
. partmular aréa’is 189 mrem and the population in that area is 210,000 people, the collective effective
dose-éQwvalem.‘.ls 189 mrem x 210,000 people = 39,690,000 person-mrem (or more commonly
39, ego person -rem). ,
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