
CERTAIN DATA
CONTAINED IN THIS
DOCUMENTMAYBE
DIFFIC'ULTTOREAD

IN MICR()FICHE
PR0DUCTS.

' ' , iT IIII..... IIqTIr' _fll_ .... I_....



Copy

U.S. Department of Energy

Environment, Safety and Health
Office of Environmental Audit

Environmental Survey
Preliminary Report

Brookhaven National Laboratory
Upton, New York

June 1988 ,..... ___i_;_,

"lr i, ,



'I

III

DOE/EH/OEV--14P

_ DE91 002503

- U.S. Department of Energy
Washington, DC 20585

- Environment, Safety and Health.
- Office of. Environmental Audit

Envirenmental Survey
Preliminary Report

Brookhaven National Laboratory
Upton, New York

June 1988 _r__[._.

.!



J

PREFACE
TO

- THE DEPARTMENT OF ENERGY
' BROOKHAVEN NATIONAL LABORATORY

- ENVIRONMENTAL SURVEY PRELIMINARY REPORT
m

Thi_.,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 isbeing conducted by DOE's Office of Environment, Safety and Health.

The BNL Survey is a portion of the larger, comprehensive DOE Environmental Survey encom'.Pasilthg
ali major operating facilities of DOE. The DOE Environmental Survey is one of a series.of, initiativ_s

_ announced on September 18, 1985, by Secretary of Energy, John S. Herrington, .to;_stte'n_,hen tb_
environmental, safety, and health programs and activities within DOE. The",.i_Jr.p6Se of tidi_':
Environmental Survey is to identify, via a "no-fault" baseline Survey of aH';t_e Dep'&r"t_fer_'t'smajor
operating facilities, environmental problems and areas of environment'af .risk. TJ're icJ_6{ified,, : , ..

problem areas will be prioritized on a Department-wide basis in ord'erof impo.rt_nce.in _989.
J ._ ,., . ; ',, _" ' .• "% e."

The find!ngs in this report are subject to modification b_sed on,.t,h,'e,re'_u.lts"flrigmthe Sampling and
Analysis phase of the Survey. The findings are also _jedt"to mo_ifi_:atjen, based on comments from
the Chicago Operations Office concerning the. technical a_;ura:_:_,..oftl_e findings. The modified
preliminary findings and any other appropriatls chaJ3g_".will be. inc_porated into an Interim Report.
The Interim Report will serve as the site-sl_;ifi_.s._u_ce' _q_'enVi;aonmental information generated by
the Survey and, ultimately, as the primary's.durcd,,_-f" infor_hation for the DOE-wide prioritization of
environmental problems in the,,%rvey Summary Re#OFt.
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- EXECUTIVESUMMARY

w

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,
i,.'.,

:, . ;.',;

The Survey is being conducted by an interdisciplinary team of environmental _pg_:!i'ali's.t'_,led bad
•,.....

managed by the Office of Environment, Safety and Health's Office of. Envi_o."ff_n_/_f.alAudi't."• .

Individual team components are being supplied by a private contractor. T..t_e:o_ective'o.fth'_<Jurvey

is to identify environmental problems and areas of environmental 'risk associated with. BNL. The
,._".,.. '., .. ., _" ' ,-

- Survey covers ali environmental media and ali areas, ef env_r.onmei_tal r.elgulation, lt is being".. '. ', - ' , ' . :'.

performed in accordance with the DOE Environm_rltal'S_rvey...Man'ui_l,i', This phase of the Survey
'..,, ', °,. ,% ';,.,

involves the review of existing site environmental d'at'_'_.obse'_v.atio_sof the operations carried on at
•" " '" '_ " i: '..."', "BNL, and interviews with site personnel. ".-". '.::'.: , . . ,

',, %

,,, '.. ,_, •. . , ,%

The Survey team developiid a":Sampling and.Analysis Plan to assist in further assessing specific• . .i P" '_, . ,

environmental prob_l_'m_i_idet!tifie_t'_rif_q i_.son-site activities. The Sampling and Analysis Plan will
.. ,*., .. , . .

be executed.b3_._?ak I_i:_ge"l_'ati_al"1_"aboratory. Wh_n completed, the results will be incorporated

__ into the B_. ,E_v._ronme,rrt_.'Survey Interim Report. The Interim Report will reflect the final
. • ' . , -' *," ,,_ _ b

. det_rm,nat_ot_.o tt_eiSNL Survey.

, ,

' Siie_b.escription

BNL isa multidisciplinary research facility located on 21.3 km2 of Federally owned property in Suffolk

County on Long Island, approximately 97 km, east of New YorkCity. BNL has been operated by

Associated Universities, Inc., since its inception in 1947. BNL conducts a variety _f scientific research

and development programs in the areas of high.energy, nuclear, and solid-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 u_e 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

' ES-1



radioactive wastes to groundwater and surface water, the extent of on-site and off-site

grounowater contamination, past and present land disposal practices, and the adequacy of the

environmental monitoring program. Ali of the environmental concerns identified by the regulatory

agencies are addressed in this report.

Summarv of Findinqs _-

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

. . ' . .:'4'," i

.,:: '_" . ",'_,:....
• Off-site groundwater is contaminated with tridum and volatile or,ga.nj< _"c_pou_d§

(VOCs). BNL is the source of the tritium contamination and maybe tlle':tQ,_r_.e of VO_"
,, , _," .. , , , _, . '*_,

contamination• Two residential wells are contaminated with.t'fil:i:u:m, and'-,V()C's'a're at

levels below drinking water standards. " . ' -":',. ';" -
.L , '., . , . .', "'. "'... ',"i "

• Gr'oundwater in several areas on-site is co_,am_ated.:wi1:h"t.ri_'um, strontium, and VOCs;
, ' .., ', %. *% %, ,,

concentrations in some areas exceed::'e[t.h.e.i_,ia.t.ea_:d/or'_'_deral drinking water standards.
._,. ".,._. ,:':'.:',., . ,':,

Groundwater remediation (air strippirt_,._._ rem,ove VOCs, 0scurrently under way at one

area of th_ site. , ,, ' "'. "i.i'.,. "
=

o

• The grourrdw_ter .monit'br'_og't_ogram has a number of deficiencies, making it difficult to

c.ha[a_l_erizei:_F_'_natu_earf_ extent of groundwater contamination both on-site and off-

_ite. , -" ," "'

v .... o' Ther_'_re 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
,o

active and inactive disposal ar_as, 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.

Overall Conclusions

The Survey found no environmental problems at BNL that represant 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 facin_ the site, at present, is contamination of the groundwater with

radionuclides and volatile organic compounds. This problem is further exacerbated by the presence -_
/.,

ES-2 i



= of numerous actual and potential sources of groundwater contamination 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 overliesa designated sole-

source aquifer (i.e., an aquifer that provides 50percent or mole of the drinking water for an area), , o.

that is extremely susceptible to contamination because of its proxir_i_,y to the surface.and the high

permeability of the overlying strata. .'..... ,
.o .

_ .. °. '1 "
. '. .,

- The environmental problems described in this _eport v_y...'in ,te_..s of their magnitude and risk.
"°_, '°'t" or'*, , o-','e '

Although ,the Survey-related sampling and analysis to be _e.r_rmed at BNL will assist in furthers.

identifying environmental problems at the site, a,Cc_t_tet.? undOstanding of the significance of
-- oo '°. "0. '°%.

some of the environmental problems identifi_ed requir_s'a'te'v'el._f study and characterization that is
o° °, e_° ,

beyond the scope of the Survey. Actions currentlyi'upder wgy or planned at the site (particularly the
o; ,,, ",'

groundwater investigation and site reme,dla.tlon-..a'etlv4{les) will contribute toward meeting this
#"''" ''° °" .o

ii. i .

requ,rement. ,' ... ° t

, ". 'r,0

e,

• . ° '1,

.,J% ,, .'
°, ,% , ,. , .

, , . °.

Transmittal and Follo.w-uRofFindinq_ _,'_'-., ""o'"

"....,...i...,...'._:
• . • '° '%

The findings of the Environrfl'br_ital Sdr.vey of BNL were shared with the DOE Chicago Operations
Office, the DOE Area Office, an_t.'._t'hOsite contractor at the Survey closeout briefing held on

"e'

April 17, 1987. The o_it.ff contract_.r submitted an Implementation Plan to address the Survey
o. .' 0•

preliminary finding's,to tfl£.i,tgp.er&.ti"onsOffice on September 15, 1987. A final action plan addressing

ali the Survey ftn_id'['ng_,cjtedh'ef;_in will be prepared by the Chicago Operations Office within 45 days
of receiving th'i_.'Ni_}l'mir_fi_y Report. Those findings that involve extended studies and multiyear• ° .

budget co_'r_ltm'en_';_ifi' also be the subject of the Environmental Survey Summary Report and
• o • •

_' °, , _' _ , ,

DOE-w_d_ pr.ro_i_.a_JDn.
,. ',q. _., .-..._.., ..,'

° . '. '.' "!., ._ i".,.
.Wit_hin _he Offite of Environment, Safety and Health, the Office of Environmental Guidance and

Ce..mp.{'iance has immediate responsibility for monitoring environmental compliance and the status

BNL"!_ndings. The Office of Environmental Audit will continue to assessthe environmentalof

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

conclusion of the DOE Environmental Survey ir, 1989.

ES-3



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 Naticmal

Laboratory (BNL), in Upton, New York. BNL is a multiprogram laboratory involved in research in high

energy and nuclear physics,chentistry, biology, and energy-related life anct environmental sciences.

The BNL facility is owned by DOE and ooerated by, Associated Universities, Incorporated, a

• consortium of nine sponsoring universities--Columbia, Cornell, Harvard, JohnsHoPki'.ns,

Massachusetts Institute of Technology, Princeton, University of Pennsylvania, ....Uni_'arsi'ty:i°f
, , o,

Rochester, and Yale. The major functions and mission of BNL, as well as the major.B_,'L'f_'[4ities c_sed.

to accomplish the mission, are outlined in Section 2.2. -. ' " '' .... ",,' ' o, i_,.,.... , '.o, ' _..

, ,.., , •, "_.'
i

_- _, 'v ,

The BNL Survey is part 'of the DOE-wide Environmental SU.r_/eyannounced by Secretary
• ' ;"' " o'"p, ",_ o ',-_

JohnS. Herrington on September 18, 1985. The purpq..s_,c_f t_eove_all el:Fort is to identify, via

"no fault" baseline Surveys, existing environmental':prob.(:ems'._'nd 'areas of environmental risk at'.. ,,, , , ,.o o, -

DOE facilities and to rank them on a DOE'._ide'.b_s'i,s. '"TINs 'ranking will enable DOE to more

effectively establish priorities for addresg_gg eriv]i,lon_n_l _roblems and t_ allocate the resources

necessary to correct these prol#_ems. Because"the'$._vey is "no fault" and is not an "audit," it is not
' ' ':o u '. ,

designed to identify ...speC'l_c_."i'solated incidel_s, of noncompliance or to analyze environmental

management practi_:i'"Such inc;:U_qts'i_d/or management p' actices will, however, be used in the
•. ,.. "_'':,' :.".:"2 .'"'.;"'

Survey asa.m'_;a,Ostofid_r_tlfyane_x0st0ngand potent0al environmental problems.
• ,. "._,,_'o:_":_e', _ ,,."

• • '. t',.._.e=_ !, ,. _ '

.,The'l_'Nl_ En_i_lnm"_:al Survey was conducted by an interdisciplinary team of technical specialists
headsd' and m_lnaged by a Team Leader and Assistant Team Leader from DOE's Office of

_ '. ',

Environmental Audit. A complete mistof Survey participants and their affiliations is provided in
, .

Appendix A.

The Survey team focused on ali environmental media and used Federal, state, and local

environmental statutes and regulations, accepted industry practices, and professional judgment to

make the preliminary findings included in this report. The team carried out its activities in

accordance with the guidance and protocols in the DOE Environmental Survey Manual (DOE, 1987).

Substantial use of existnng information, plus interviews with knowledgeable field office and site-

contractor personnel, accounted for a large part of the on-site effort. A summary of the site-specific

Survey activities is presented in Appendix B

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

potential environmental problems. Section 3 includes those findings that pertain to a specific

1-1



environmental medium (e.g., air or soil), whereas Section4 includes thoc,e 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

different levels of management attention and response, they are further divided into four categories

within each of the sections in Sections 3 and 4.

The criteria for placing a finding into one or more of the foul" categories are ai ._ollows:
t

.

Category I includes only those findings which, based upon the information available to'tl_e "14_._m m

Leader, involve an immediate threat to human life. Findings of this type sh@H:_e'_.mNediate"!y

conveyed to the responr.lble Environmental Safety and I_'_-Jlthpersonnel at the sce_'.ori:_;¢ontrol c_f"
_, ' :', ",' "w._" " _ ° "4

the facility or Iocatior, in que!sson for action. Category I findings are those".environme_,tal p;'ol_lems

wherein the potential risk is highest; the confidence in the,.,finding,... based... on.the'information..,
available, is the strongest, and the appropriate response, to'th_ fir_ing, in'terms of alternatives, ;S

the most restrictive. : .,., .,..,. .,,.. ° % .,, ,,
c. ' . "; '% ' ',

.,

Category II findings encompass one or mo_e'of the'..foltbvar_g"' ".... sCtuattons:"
",%, • , 0w,

,. .'.,'• u

• Multiple or conti[lnuing .exceedances.'.{-pastor present) of a health-based environmental

standard ".:wHere.there"..i_.,im_ei:Jiate potential for human population exposure, or a

one-_he ex_,_edance,-_h_rein residual impacts pose an immediate potential for human• . _, . . . . ..

•._,,_ .

• ., " ° 0'° °
o o

• . '_m, Evidente that a health-based environmental standard may be exceeded, as discussed in

• • the preceding situation, within tt_e time fr_;;me of the DOE-wide Survey.

• 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. --

e Noncompliance with significant regulatory procedures (i.e., those substantive technical

regulatory procedures designed to directly or indirectly minimize or prevent risks, such as

inadequate monitoring or failure to obtain required permits). _

Category II findings include those environmental 13roblemswhere the risk is high, but the definition ="

of risk is broader than in Category I 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
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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. UnlikeCategoryl findings, asufficient, near-term response by

the Operations Office may include further problem characterization prior to any action taken to

rectify the situation.

- Category III findings encompass one or both of the following criteria:
_.'_

,.

• The existence of pollutants or hazardous materials in the air, water, gr_undwat_4'o.ri_._il,
...... •,_ !.

resulting from DOE operations that pose or may pose a hazard to hum_n.he_'l,.th or _._
. , ,- , ..../,,

environment. -. , :, '..-., "

• ihe existence of conditions at a DOE facility that _ose_r..may pete a_haza_8 to human

health or the environment• ., . _. .
• ,.: .

,,_'. ,

: ....,. ''.L' '',! .':. " "a'''

Category III findings are those environmental_.pr.obie_s.for'.w.hic'h_t'he broadest definition of risk is" I °, ', ' _ .... •

,_ ,.. '._ ._, ..... . .. . ._

used. As in Category II, the information av.a_la_'.,to _he:T_anl Leader may not be sufficient to fully

characterize the problem. Un£1erthis catego,ry, tHe"r,ange of alternatives availab!e for response and
', .'% '_

the corresponding time fr_me's'.for response "are the greatest. Environmental problems included
,./., ,. . ,

- within this category.w.ill ty_cally'"r_:_J4re tengthy investigation and remediation phases as well as

multiyear budg'e_{,_:or_i.tm'ents,-, m_ese problems will be included in the DOE-wide prioritization.r- ,':-' ,., ... ,.:.
effort to et_sure '_.at DOLefUl['mited resources are used effectively.

._,

• . ,.

In ejeneral, the_,_vels of pollutants or materials that constitute a hazard or _otential for hazard are

these that exceed some Federal, state, or local regulation {or release of, contamination by, or

exposure 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 identif;ed

as an environmental problem.

_

Conditions that pose or r._aypose 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 ishigh.

The definition of the term "environmental problem" is broad and flexible to allow for the wide

differences among the DOE sites and operations. Therefore, a good deal of professional judgment

must be applied to the identification of environmental problems.

Category IV findings include instances of administrative noncompliance and management practices
. .

that are indirectly related to environmental risk, but are not ar,propriate for in_lusio_i._iin

Categories I-III. Such findings can be based upon any level of information availa_le'_l_"!;he T_a'm"
• • , ,..,

Leader, including direct observation by the team members. Findings in thi_ca*.eg'o_y 'arei.generalt:y"

expecteo to lend thems=.lves to relatively simple, straightforward resoi'u.:tiQnw_l:hout"'fLJrther
evaluation or analysis. These findings, although not part of _he DOE-wid¢,,'.Pribri'tizatior_'effort, will

Q, . ;. v

be passed along to the Operations Offices and Program 0ffice.foj'iappr0priat'e"action.

_ased on the professional judgment of the _'eam _!e_'deri':i'h.e flo'dings within categories in each
Section are arranged in order of relative'_fgn fi_:arrce_ 'Co.mparing the relative significance of one

finding to another, either b_tween categories v_thin a section or within categories between
' ' 'u" •

', , °°

sections, is neither appr,Qp:t'_ate'inorvalid. Th_'-categorization and listing of findings in order of

significance within t._i_:'report ar_.bn,J_'.tl_e' first step in a multistep, iterative process to prioritize

DOE's problem.s,,. ,. '=' .. '
. .

. The r_ex'_, ' ,,. ""...., , ph=_,_e,of t_-BNL Survey is Sampling and Analysis (S&A). Oak Ridge National Laboratory
'.i .:,

(ORNLi',' the S&A'tearn for BNL collected samples over a 2-week period in April 1988. Prior to

sampling, an S&A Plan was prepared by DOE and ORNL in accordance with the protocols in the DOE Z'--
°

Envircmmental 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 environmental problems
=

identified during the Survey.
-

An Interim Repor_ will be prepared 8to 12weeks after the completion of the S&Aeffort. The

'I Interim Report will incorporate the results of the S&Aeffort 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 Survey may be modif,ed, deleted, or moved

within or between categories. The Interim Report will serv_ 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 9rioritization of environmental problems.



lt is clear that certain of the findings and observations contained in this report, especially those in

Category II, can and should be addressed in the near-term (i.e., prior to the DOE-wide prioritization

effort), lt 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 responses will require careful plannir_g to ensure appropriate and effective application.

The information in this Preliminary Report will assist the Chicago Operations Office in the planning

" of these near-term responses.

The Chicago Operations Office submitted a draft action plan dated September 15, 1987, i/irest:_se
.,..0,

tO the preliminary findings presented at the conclusion of the on-site Sur.ve_!'gcti'_ities"_rt.d
; ,,

summarized in the BNL Survey Status Report dated June 2, 1987. The draft, a ction'.l_tan,:,f_rthe BI_"L"

Survey has been reviewed by the Office of Environmental Guidance and C0m:PJ_ancei0F,G). 'OI_G has

immediate responsibility for monitoring the status and overseeing the a_.equ.acy bf corrective

actions taken by the Operations Office in response to th_ Survewfindi'n_s. '.,,

, '. ,,, t

AS required in the December 2, 1987, memorandum _'om 'th'r_.Assi_ant Secretary for Environment,
° " r'Safety and Health to the Operations Office.Manage s _titleU, Follow-up of Environmental Survey

Findincls, the Chicago Operatipr_s Office will prepa'_ ' and submit a final action plan to the Deputy
, •., ,f

Assistant Secretary (DA_} f_- Envir.onmentowitbi,n 45 days of receiving this Preliminary Report. The

final action plan for't:h.eBNL..Survey"wilt.add'ress all of the prel,monary findings, c,,ed herein, and will• , . .• ,

incorporate OEG_g,go_. nl:sol_ghe U'raft action plan.... ,. .: . _.,..,. ,_, :...

• • ;.w,_, . ,.
• , ' -., .: o ". , ."%

', ,b" ' , 6'

• , '. • oo. D_

-,' •. ., "b,,d'

' ',

• .

'. _,



2.0 GENERALSITEINFORMATION

2.1 Site Settinq

The Brookhaven National Laboratory (BNL) occupies 2,130 hectares (5,263acres) 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 (1,680acres). Its location, at about 97 kilometers (60miles) east of

New York City, p!aces BNL at the approximate geographical center of Long Island. Neighb0rlng

communities include Brookhaven Township (in which BNL is situated), Patchogue 16 km"(_'0n_l_s)

WSW, Bellpor-t 13km (Smiles) SW, Center Moriches 11 km (7 miles) SE Riverhe_d"2:i'k'm".(13 m_L_), . . ; : .:,,,..
due east, Wading River 11km (7 miles) NNE, and Port Jefferson 18km (11 miles) n_t_hw,e.st. Refer'_0:

Figure 2-1 for site location and neighboring communities. " ':_'::':' ".'II, " _''''''

_"__ ',,b , .. •

Suffolk County has a total population of 1,300;000, of .y_hicl_..3_0,000l'i.vein':BrookhaVen Township.

Even though the township has the largest population 'in. Su'f.folk "CoLLnty,its large area yields a
. '. .. • , .

population dc,nsity of u,_ly 540persons per s_'_Ja.relk_l_rne:i:er..(1,4D0-""" - persons per square mile) The
, . . :.:

neighboring eastern townships of R_verh'ead'a'r_d,5o'u_.bha_'pton have even lower densities at
•. ',, ', ':. • ,,, *

< 120 persons per square kilo_neter (<300 person_'per square mile). There has been a continuing

development of suburban_ou'_ing and shop'pihg centers just west of the BNL sitc_in recent years
(BNL, 1985a). ":,' .. ". ',.,.._'i:i.,'

, :._.,,, "_;>:,...._.._- .,...., 'o"'

The dimate'of .L._._gIsla'r_'i_<oastal, with extremes being moderated in summer by southerly oceant"'

b._eezes'..ani_,]_"wrn:_i_ by the large water masses of Long Island Sound and the Atlantic Ocean.•, _ . .. ',

5evere"iocai "" ';thiJnderstorms and tornadoes are virtually nonexistent, but occasional hurricanes do
ll

wreak havoc on the island, causing wind damage and localized flooding. Precipitation is evenly

distrrb'uted throughout ali seasons, averaging 107centimeters (42inches) 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 4.35 billion liters

(1.15 billion gallons) per day. The U.S. Environmental Protection 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 been cleared

for developmentl the laboratory site is becoming increasingly important as a refuge for wildlife. BNL

shelters about 30 species of mammals, including an ever-increasing herd of white-tailed deer. Also,

about 180species of birds have been recorded on-site. About 33of these species are year-round

residents, whereas the remainder are transients, using the Atlantic Flyway in their migration routes

north and south. The preservation of wetlands and feeding areas will continue to encour'age
4'. "

breeding and flock expansion, not only at BNL butall over Long Island• '... ,. :,,
. .,,,...... ,,.i_._,

_ ,...,,,.4,. ,, •.,

The site was used by the U.S. Army during World Wars land II when it was._lled mR_ton . "r'_ _
. , . ....,,

name Upton isstill used as the officia I post office address. The _tomic Ene_g'y.Co.mm'_i_n v_ag'given
, ', .'. ._.. , '

first", to the.i.Ene_y Research andtitle to the property in 1947, then transferred ownership; ':"'

Development Administration in 1975, then to DOE in 1_77. '_h.elg!'adu'al trar_ition from army camp• .".. , _, • . ., _,

to campus-style research facility has been a contintJous'l_Ocess,:_t, B_l[_':,:'.iManyof the older wooden

frame buildings have been modified and a_e. _ti.ll_in. us_.l!._nd'•_tand as a contrast to the new,

permanent buildings. '_'i'.. '","" " " _''':''' " ':
..

".... .:,;', .'. .,

2.2 Overview of Meier r Ions , ..... ., o ,

0,,':., £. " *'".i" ''
,_.,,,,.:, ,':, , "'.•.

ASone of t h_' _'_:E,'..sm_'l't.ip'rogra_ la'ooratories, BNL has three major functions:
'_ 0" °''

, ,.., i...' . '." .

,, ,. _ D_'_!.g.n,'¢oP_struct, and operate large research facilities such as particle accelerators,

. ", ." nuclei" reactors, and synchrotron storage rings for research in high energy and nuclear

phys cs,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 ali 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 or_ shorter-term projects as collaborators,

consultants, or _tudents. Operations are currently housed in 334 buildings with a total floor space of

335,335 meters2 (3,609,500 feet2), including trailers and modular buildings.
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To carry out the multifaceted studies, BNL must perform to fulfill _ts 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

cooled by heavy 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 _er

areas (1 percent). Multiple beam lines are available for simultaneous experi_ents:_ a
' ,,:. '

number of research teams, . <'!'."_:'"" "v '..
'.. '," '; 'ui.,.

• The Medical Research Reactor (MRR)is fueled with enriched.u}'a0'i!um,,;, 'm_le;a_:e'a and
cooled by light water, and operates intermittently at. power leget_'ul_ to 3 M_N thermal.

This 1,050-meter2 (11,300'foot2)structure (B_i.ldin'g_l).pr6videsirradiation services for
• .., 'v..". "_._

the Medical Department (33percent), C_'e.mis_r_i..(8'_c'e_t):_,:'Safety and Environmental

Protection (8 percent), Reactor DiV_:s]on.(.4_"erce'_), t_l_sics (1 percent), and to outside
'i". ".'., :':'.':':':'. ":':

organizations for research (46 pe.r_ent_i'_-: '. :: ',.' .. "

• _ . "e
• , "" 'u' '.'.

• The Alternatir_g:,_ad'ieht Synchrotro_'{AGS), a proton accelerator, operates at energies of

up to 33 g}_:"elec.tron '_o'I'(_('_'eV)in studies involving high-energy physics research and

,-.*_, ".''i ..'. ., ' "' 'npa._t:_,l_'_etee_Lon. The,,mathl e complex has a diameter of 256 meters (840 feet) and was
.:.'._.-' .,:.! '..,.,,.... .'_..,.:_",
U_gr_d_.-edin 19_9,,to permat operation at higher intensities. The Physics Department and

.,' :. " "". ou_:_.de"0"nl._rsities are the largest users.

'. ". • The 200 million electron volts (MEV) Linear Accelerator (LINAC-Building 930) serves as an

injector for the AGtJ described above, lt also suppliesa continuous beam of protons for

producing radioisotopes by spallation reactions in the Brookhaven Linac Isotope

Production Facility (BLIP-Building931B) and in the Chemistry 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 Building901A, the Tandem Van deGraaff 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 (ainu). Ions can then be

extracted and sent tn AGS experimental halls for physics research.
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• The National Synchrotron Light Source (NSLS-Building 725) utilizes a linear accelerator and

a booster synchrotron as an injection system for two electron Storage rings'
_

- A 2.5-GEV x-ray _,ng used for x-ray diffraction studies.

- A 700-MEV vacuum ultraviolet ring for spectroscopy studies.

Usage rates for these two rings are as follows: ,'"
o, _t ,•

. * , . , ..._, .:_.
.,,, ,_ .. t,

Percentage of Active Use Time,. ''_ " .....'.... .
r' ,

, , '...-.. ,_ ' '_,.:,.:,

X-ray Ring Vacular_!(J.V Ring.: :,!:":::".,

, BNL Biology, Chemistry, and " ': ',..
Physics Depts. 12 ". '.15" -,. . "

illill ii ,_'°' _ "°l,',"! '_, '_ .*

'" 2 *BNL NSLS ,-'. " ". ., i=. 1• ,.,
i iiiii ii i ii' i _*'"l'Ii j "'" "i'i i'i 'i

.__ . • .,

Industry , .., 30'..."'.. ":i" ' _' 35
i,.,

Universities , ',ii ...! "_.Z.., '".:!':'.. 37
i i i rj i'ii I ' ' i .A

' t:8':Government Agencies 'i. --| *1 "'
Illll i II . '. I ....

Others , " ,.., .,.,; 12 1'_r ,'l .... ii

• , '_

Besides these major".l'aJoorat._ry fa_ii'Jl_Jes;' many other programs involve the use of radionuclides or
• _ _ ', _" '_" '* , " "' 's ''°

irradiatiop.'f,o_r:_i_ntific I_"rp.o$_,_, For example, the Department of Applied Science and the Medical
•. I q, o ';...". .; . ,'

Departmer_!de._:"o. p and'l_r'6c'ess special-purpose radionuclides jointly for general use. Other similar

',pt0gram's are..._:arrie6"out in the Chemistry Department and in the Biology Department. The

for6g0i'ng ';":• overwew summarizes those activities that can generate most of BNL's environmental

l_robie.ms. For example, nearly ali of the BNL's airborne radioactive effluents are generated at the

High Flux Beam Reactor (HFBR), the Brookhaven Linea_ !sotope Producer (BLIP), and the Research

Van deGraaff 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. Ali 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 team met with EPA and the New York State Department of

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

?-5
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EPA, NYSDEC, Suffolk County, and Brookhaven town are addressed in either the body or the fin Jings

sections of this report,
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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 environrner_tal monitoring program specific to each medium, and

a categorization and explanation of the environmental problems found by the Survey team related
.7

to each medium. ' .•

3.1 Air _,,.._.:,. ".:(,_k, • .. ,..

• , , _' %°:.' .

, , .%

3.1.1 Background Environmental Information . '. ',.
'_" , d

BNL is located in one of the most populated and heterogeneous _[r-qua!'Fcy c_ntrol regions (AQCR)in

the nation, the New Jersey/NewYork/Connecticut,l"nter_l'cateAQ'CR." .This region is made up of
. . , ' .% %, .

.,w¥o kcity Long, lao tho eo'ntie :  outhw  t m
,.'. ., ._: : .','.',, '.._

Connecticut closest to New York City (BNL,'1985a)_:'.I ', :: ':: ,: "

.., . .. ..:;.';

Because of its size and r_e.ri_omogeneity, the"r_i]ion is subd, ;ded into many parts. The portion in
New York State is sLlbcii_vided int0'.('i.) M'anhattan Island (2)Staten Island (3) portions of the Bronx,

,....b ..'.:_o ,_.._., , , I

Brooklyn, ar_ _E=ens"_6:the'r tha_., th'e' easternmost portions), and (4) the remainder of the AQCR in,._._-' . : ,._,_ ," .:'
. o tNew York 5_ta,e,.._T_e last::O__J_se subdivisions, in which BNL is located, consists of Nassau and Suffolk

- .couf_t'iesland'".t_,e e_st_rnmost sections of New York City. This subdivision of the AQCR is classified

"better'than n'_'ional standards" for' particulates and sulfur dioxides. For nitrogen oxides, it is

classified "cannot be classified or better than national standards." For carbon monoxide, a slightly

differ'ent 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 AQCRis "cannot be classified." This is equivalent toa nonattainment status, lt 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 near the Nassau-Suffolk County border) is frequently out of

compliance. An exception 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
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sectors dominate, accounting for 27 percent of the winds. During the spring and fall, wind patterns

are intermediate between these sectors. On the average, winds from the west (which include 7of

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 responsible for the nonattainment

designation with respect to ozone).

Air quality immediately upwind (west) and downwind (east) of BNL, with respect to radionuclidesi is

excellent. Background radiatior, concentrations near BNL are primarily the result of v_orldW,i"de. ,._ " • .'; .

atomic weapons testing and other nuclear explosions. Background tritium concer_tr,_tsoils &re so to_y

that higher-than-normal measured values are thought to result from labor;atory,,'.. _o'ntao_i_ation..,. , ,,,, o'f"
ambient air samples (see Finding3.1.4.4.1). There are no other large'_b_rc;es o_:,rac_i_'n'uclide

emissions in Suffolk County, with the exception of the Shoreharfi'.Power Pladt,'. This _:ontroversial
. , . . ;0'

_. "' ° "4' • ° ' '_

facility is currently not operating because of strong pubJi¢ ol_i_c_ition': "l.f the.facility operates in the4

future, it is not expected to affect BNL's background:a'ir q0a't_ty J_,_"c,au'_e_,its location (dir_:_ty north
t ' ' . °4 '_ "'.f ,

of BNL) and because the prevailing winlCJs.:are_.'_j'om,.i.:the,.vvest. Three of the off-site
'_*, ", '_.. ' i .' ". "',. '_

thermoluminescent dosimeters (TLDs) used'by B_/i are Ic_'c_ltedclose to the Shoreham Station in the

eastern, southern, and westerq.directions. In"addi.t[en, a background tritium monitor located close
'. ':,0 '_', •

• ,

to Shoreham was in opera t!i_n u/_tH 1987. Thus'_.rfShoreham begins to operate, BNL will have a good
• • . .

- comparison with ga_:a'and,!riti d_,l_ve.[s found during the preoperational years.
".'_ _,, , "_,_'_,,,. .'.° :; /, .,_o ',. ,., .,

s. . _ v ' " '_, ,,. . _., . _ " , , , ".,, ,°
"i e" " ' " " ' °'"

3.1.2 Gtil_er_t,.-t_scrip_.j'b_o_'Pollution Sources and Controls
.. ',_ , .',: '_ ._,. _,.

, . ;,_ .

• . ,; ?'.

Permi,tted SourCes
•

_

A total" of 27 air permits are currently issued to BNL. These were reissuedduring 1986 and ali are in

effect until November29,1991. These sources, along with contaminants released and pollution

controls, are summarized in Table 3-1.

To dat_, no comprehensive air emissions inventory has ever been developed at BNL (see

Finding3.1.4.4.4). The BlassTask Force (Blass, 1986) report (see Section2.3) 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 permitted 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,(NOx), sulfur dioxide (SO2), and particulates.
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TABLE3-1

PERMITTED AIR SOURCES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

...... " ii II

Pollution Source Ai rborne Contaminants Controls ,,
I III _ II III -_111

Package boilers, (7 Total) Particulates None
(Buildings 423,452,457,479, 493, Sulfur dioxide Sulfur content of fuel
835, & T30) Nitrogen oxides None ,""

i

] i ',

Incinerator Particulates None (secondary " _ i.".';
(Building 493) Sulfur dioxide burner) ,.;" .... " ,'_

Sulfur cont_nt'of fuei ' ..'.,
i||Ill II _¢

Pathological Incinerator Particulates Seco_ary bu'h_e_"-'_ '',

(Building 444) _ Sulfur dioxide ,.." Therr_al.afterb0r_er"' """
Baffle cha nlber ..'

.,,"". '. S.ulfur, cdntebt'of fuel
i| ii i - I,

nes .... 6Blueprin'Lmachi (6 Total) Ammonia ...'. " ' _J. _.e "4*" ' o

(Buildings 134, 197, 510, 515,903, ' . ml _ed by throughput
911) , ' ,,. :. :. . ,

'.. ._..;. ,_.. .. ,. ,
Vapor degreaser ' , " '_ ' " _ ' "'.1 1,'tJ:_ricl31Ofoeth_ne Cover, condenser,
(Building 208) " '"._, " ",'"• •" operating procedures

II i r ii "'_ 'I ....
., .

Paint spray booths (2t, " _. Pal_'icu_ates Wet filter
•". ,"" '.. ",. .. ,Pai'nt thinner None =

(Building 422) ;,:_:' ,. ". ,',:.i, _

Lathes and.Grin_e._s'".i;" '..,,.. Particulates (non-rad) Bag Filter

• • II " ':1_I" L '" i,ilil

L _.. ,_,., . . ; , I"

_thes,,.i._,d,G<inder_,." Radioactive solids HEPA filter
,, ,.' "(B'uildrf_g,46_'."':;:'-

.... li i

v ",. Woodwo_l_ing machines (20 Total) Particulates Cyclones (2)
(Building 422)

i i
i i

Sandblasters Particulates Bag filters (2) =
(Building 208)

-,

i

Shot blaster Radioactive solids HEPA f Iter
(Building 650)

i iiii iii

Scrap lead recycle Particulates HEPA filter
ii i

mr

Lead melting pots Particulates None
(Building 208)

i _ _ i i

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



TABLE 3-2

ESTIMATED AIR EMISSIONS (PERMITTED SOURCES)
- BROOKHAVEN NATIONAL LABORATORY,

UPTON, NEW YORK
I I i

Pounds/Year

" Volatile Organic Compo_lnds 261490
i i _ ii i I ._

Lead 12,8 ..
O o

Radioactive Solids nii ,,_i,,

Ammonia 18,000 ",, ':., ,:,. ;." ":.:.:.",..• ' _o
-.o

• Q".... • ' '. "_ £ w'

Source: Adapted from BNL permits by Surveyteam..,. ".. ",
'. • _ .' ', " "4 •

j.

• . '-'° ," ' ,o. 1.

•::'. ,: ,. . • ,
. . .. ',.. :. '_'"
. , .o ',,

• ", _b

, ...,
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The degreaser in Buil'ding 208, if operated at its permit maximum, would volatilize 17,850 pounds

(8100kg) 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 " _._.:.i
• v' _'. 'o '

i., ' . " ,,.

During the Survey, a number of sources were noted without prop_r,,per ...Findin'b"

No. 3.1.4.4.3). These sources are listed in Table 3-3. The package boilers,and _hefur_':_cru'bb'er are

administrative problems only, since they do not contribute s!gnificant.ly to"ai_'emission_inventories.

Current permits have not been issued for the central steam pl.ar_t, a_hough".these are anticipated in

the near future. The Survey observed a number of _permi._ted_a.po_ de_reasers and parts cleaners,
', '.,

which are contributors to the volatile organic'..c0rnpol_t_ds e_l.ssion_, lt is likely that there are many
, .,."... ".. ,..: .::. '... ....._

other parts cleaners at BNL w_thout permits. '.;".. . : '.. ,. "

', , • ... ,

. ..% , . , ".

Orqanic Air Emissions ,..,,, .. -. , ..-

":". . 'i,. ..

An attemp.t,._',ma_e".tO',:.,, '..: es.t_mati_i from purchasing records, the volume of volatile solvents
evaporatecl,'ea_:hr'_ear _l_._timated volumes for solvents purchased in the largest quantities are

.shown i'n T_b*teJ-'41.";:-The volumes shown for isopropyl alcohol, methyl alcohol, acetone, and

ChlOroform are ° 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'mber1985, in Building 197. Operation of this still has reduced purchases of 1,1,1-trichloro-

ethane, by the National Synchrotron Light Source Department, by approximately 1,000 gallons per

year.

The estimate used by the Survey team, that 90 percent of the solvents are lost by evaporation, is

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 13eoverly cumbersome, purchasing records can be

used to clarify which depar_ments are the major users of solvents. Table3-5 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 cleaners. The new degreaser in Building 905



TABLE 3-3

t UNPERMITTED AIR SOURCES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Location Source Description Emissions
I i I iii iii I I ii i

422 Steam Boilers 2,2 M BTU/hour Particulate SOx and NOx
ii i i i i i i iii iii iii iii

244 Steam Boilers 1.2 M BTU/hour Particulate SOx and NOx":
ii i i i ii i i

905 Vapor Degreaser (> 185 gallon) 1 1 1-trichloroethe,hle """
-- i IIIrlllI III ii

197C Water Scrubber- Fumes from HF/HNO3 pickling HFand HNO_',."I!": "'""::'.z

,,,, , ,, 'I " ,,-'........ ',',,

924 Vapor Degreaser (30 gallon) t ,,1;.1-trict_'_'r_ne "
•. ' ' ", L 's ' ' _ 'i".i i iii li

th 200 gallon, 200 gallon, 50 gali,o_) _ "423 Parts Cleaners ( tee; l._.,i:tr.ichlo_og.thane"
* , ........... i ,l i' ! I lr' I I

452 Part._Cleaners (two; 150 gallon and 100gallo_)-...:.. ',." I i.,];:tii_hlproethane
,, • * _, . ,. * , , ' ,,,,,

_.._ ._. ,_ •
, ,,

';'"" , ' eSource: DOE Survey team. ,_'. '.' * "' '°" " ,r'
'., .,% ,;. _.,

' ' *. "' ': " 'ii.. 'i,:' ,', , ,, • 'j

.. .. ._ ": . .. - ',,', , *,...
', %..

', . . ,,. ,

"° . '. '. 0 ';';
• .,% . :. .

,.' ...* ,. '. ..

i..* I" ., , , , ,•. '% ,, .
• ,, .. . .,;- ',. ,

q" ' • '1 '°,,

:. . • . °,_:-_
'i ,' • " .:... .... ,• • .

, ,D, ,

-. .. "'". *., ," 'i'1%

,' ,o.. ;,,
,. , , .'• .

,.
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TABLE 3-4

VOLATILE AIR EMISSIONS (1982 - 1986)
BROOKHAVEN NA [IONAL LABORATORY, UPTON, NEW YORK

-- i i

i |1

Compound Purchases Purchases Air Emissions (1)
Gallons/Year Pounds/Year Pounds/Year

1,1,1-Trichloroethane 3,833 (2) 42,815 (2) 38,533

Isopropyl Alcohol 1,066 6,990 6,290 ' '
. "?, '..

i

Methyl Alcohol 772 5,098 4,59,0:, .... ',.,_,_
ii _11 . ,, t " " -

• _ '. ,..

Acetone 568 3,745 3_3._ .: =: ":

Chloroform 281 3,475 :'_:"..3, 130 .,.,,
• i I i i i- " ' i

o'." , ' , ',. , '. - '

' , , b

Source' Adapted 'from BNL Purchasing Records by _,_r..v.eyteam. . " . '.
._ ', ._.. • • '.

(1) Estimated by assuming that 90 pe_:¢ent "of "_al_'OUn,ts.:'_u ''_rc_lflased werevolatilized.

(2) Assumes that the solvent-still_,i:"whic_:"was"_,"l_Jrc'h_ed and installed in
November 1985, was in ope_a.tio_.,d_iing'tt_e entj'_e period

,.' ', '., '0. .°., , , . °

.f , . ... ,,. ,

., . . . .,,',;
• ..", _ _..

,, , _,

e','i", ';" ';, ". .'," t,
' ,:"v" "' .''

,_-, •.' ,, .. .,

't. "', :.'_ _' •

.' "'_, ..i,. •

.... • , .,,,

:... ' ' "i: ".;° . .

• .
..

.,

, ;
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TABLE 3-5

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

....

Department 1,1,1-Trichloroethane Isopropyl Methyl- Alcohol Alcohol Acetone Chloroform

I II II |

Accelerator Department 1,571 240 414 309

Alternating Gradient 3,561 2 2 . -.. i,
!Synchrotron ' ' . ;..,i
............. i ii i i rilllll -

Biology Department 104 332 814 387. ",'.-_'. 51"_'..''.i iii i ii ilrll iiii II I I '1_' I_'. • '_ _"'

Chemistry Department 1,655 16 290, . i_"':. 60_,:'.:i-:," .....,318
ii i iiiii i i ii i iiii i P , | '

' ' ' ,?' 1,(3iApplled Science i,256 2,352 ,;,., 377". ,..3.10 14 i
[qll i i I ii , i .

Plant Engineering 1,449 ,,6Tc. '.,. '. 42 .".. '
i i i ii • I _lr ' f i i i I

' ': "2.O, ;' 205 2Collider Be m Accelerator 345 .,.
..... •... ' ,I ''r':_.. '""' .....

National Synchrotron Light 8,437.'. ' i::". '""6'S0 '., 80 82
Source ,.,. :' :.; :_." ";"''

i• ,, '; '_... . _ : .', .li ''jiii ,- II ii ii i

Medical Department 32 506 115 13
li iii I i I r i

Physics Department :% ',.":. 87'3,"', ':'" 185 257 352.... , .. ......
Reactor Departme_t_:....".. '.,. .. ,...". 756 4

Supply and M_._eriai's'; -' ".':';"'" '," 2,238 977 408 263 5
• " f i [ m I "" ii ,i,

•,, • ¢,- _; _ ",:' "o ,:'

Others ': '., , ,- ," ;. "' ,:. , , ,,1,1,249 , 468 422 209 2
.. , °_ b • _, "•, ,_

TOTAL. '. :-, ' ';,'" , 23,5,66 5,,331 3,862 2,842 1,405
• ' ',, . ' I' Iii ' ', i._ e II

SoO.rce' Adapted from BNL Purchasing Records by Survey team.

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

identical in size.

Radionuclide Sources and Controls

The major sources of radionuclide ar releases for 1985 are summarized in Table3-6. The most

significant release, from the standpoint of. total curies released .from stacks, is oxygen-15. In 1985,

this accounted for 57 percent of the total curies released. The amount varies significantly from ye.ar. .

to year. (In 1981, oxygen..15 accounted for 81 percent of the total). However, becau'se'o.fi:the

proble_!,',_i_ ' '_"extremelyshort half-life (122seconds), oxygen-15 does not pose an off-site ic'e Itttl_vof
,' ,. .:. ,' ,:.,

the material released reaches the site boundary. . :,. ,.,,!,.:!..,.,. ,.,

In terms of dosel argon-41 accounts for virtually ali (e.g., more tha'n 99 pe_ent),of the collective

population airborne dose (i.e., the dose to the populatien I[vi_g. wi:_h_i'n80':k"m). In 1985, argon-al

contributed 4.77 man rems and tritium 0.02 man rech, so_that _ii_ 8_]E"it'_'rborne releases comprised, . ,, ' .o '. ,,

0.0016 percent of the total dose due to natura4,:backgre:und'i:j'l_0,0'0_,man rems).

Tritium Sources ..'.. ,.:"...: ,.. , • '

Tritium is released in smal[_ amou.nts (curies)'t_an oxygen-15 or argon-41. However, because of its

slower decay (half H._.eii_'12years'_.:'_'nd,'_.'e;_ter persistence (as,tritiated water, HTO}, tritium is the

radionuclide f6_,_'¢1in""l_ge;_t quent]t ',.",-' _:; : . y in ambient air samples taken at the site boundary, lt is also

the radionLi_bde_hat recei'v_s_t_e most attention from the standpoint of installed controls.
.. . _. ".:' • ;_, . _'.. •

. . • ,, ,.%

A proje_:t will _*implemented in early 1988 in which condensate from the liquid waste evaporator,

des¢ribed 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 about

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.Smeters 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
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TABLE 3-6

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

i i _, i i i i iii ii i ""

Principal 1985 Release

Building No. Facility Radionuclide (Ci)
..... "' ' " III II I ' I IIIII

491 Medical Reactor Ar-41 1,1 x 103
Reactor Stack ',".'_

i iii i - q,, ,, , ,

931 LINAClsotope O-15 19x103 . , ,.,., ,., ....:,,,_
Facility ,' ,._ :'. " :",,

.............. ,' i i; "::,.......... ,...,".901 Van de Graaff H-3 2.0 x 1_2 (H :"., " '_;"

Accele rato r 2.4 ,x_I_0_.,(HTO_.' 'i_'" ': ;'''

490 Medical Research H-3 ,:," 4.2 X",1'011.'':,", ;..!),
' " . '4 "

Center Roof Stack . ..,.. ':: ,_f., .,.
............ II' II I ,'h'l I * r , '" : ,

750 HFBR '"!' H-3 "" "_ ,9._}.xICL'_;,,,: ,., • l

,, ,, ,,, ,, , ,_' Ij,. L ' " I,.',,,,,L ,, I
555 Chemistry ,, :" ,.,",. "".N_,3,':';.":'.... 2.g'x 10-1 IRoof Stack . ".:.... ,.;..ii,_:".. ,.:.". -, ,, ' ._ ", ' ,, '."L ",',', ......

, , ,, ,°, , ,. .. ,

Source' Dayetal.., 1986, ""' :':;'",..,.'" '" :.... . .

_., ,. ',, ,,. ';';

4' ' V_
._ ,

.: • . "., , ,
,,." ._... . . ._' .'_

•.". e" " -".i" "',:. ',._.?,, ' : , '.,,,, . ._° ,o

•" ," '. ': '%' ' ' '6 "'

,. ;% ," :'b

:i_ ', t,' ':'. ":?, '" "

• , , _,_,,,

• , , • ,' .' .:,..._""; • ,:_,-
- '. .,, ., ' ,l_,.b

.. '.
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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 m 3) per minute. Condensation inside the stack ;s also a potential problem.

Process design calculations indicate that the relative hum' 4_ty within the stack will be increased only

from the present 65percent to 81 percent. If either downdraft 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'.. DLJr.i_ng
,'''. ",i' _,

this period, 56 percent of the total tritium was discharged in the form of tritiated wla'te'r'i_TO) f'r0_

the HFBR stack. Process control devices at the HFBR consist of high-efficien6y parl:i_:u4atb-air (HEPA')"

filters to remove radioactive particulates. Control of tritium consists of ad.mi'njst.rat v'e.proce'_'res to
¢.. ., ,

detect tritium and prevent its release. In addition, since 1977, anhual replac'ementof'a portion of

the heavy water (used as a moderator and coolant) hat,"reduced t.he 'r.elea'seof tritiated water by

about 50 percent of pre-1977 levels....,. ':.,' , '.: .,.. .+
" ' _ ' ' +_.'i'.. °'o"

', ,,i' "_:,',i.... . .'°.
o+ ,° ° ' . ,,_

The other major source of tritium releases at"._:'Nt :is'"the _ran de Graaff accelerator. From 1981

through 1985, 40 percent of th,e,BNL total trit[um"r_]ease was from the Van De Graaff, 31.25 percent
' ','° *v" "

of which was in the form!_f triticum gas (HTi.'..i'Release of tritium (tritium gas plus tritiated water)
,. . ,, .

during experiments'.:_'lth ,_the acc'ei.iaj'.ators"is controlled by passing the exhaust gases through a
, ._,.,.. \' +,.,'. ,,.,

catalytic oxld_t_en,.unlt; v_hlch ¢_nv'_"rts tritium gas (HT) to tritiated water (HTO), and then passing

the.gases b,y'ier,a'._,J!.icage['ae'si'c'cant to remove water (including HTO). Tritium releases occur when

. (1)"th'e'.c'entr'_°i._'n'i'_s','&'_ by-passed during periods of high,vent gas pumping rates; (2)the catalytic
', o

0xPdati'6n catal'_st is fouled and thus tritium gas is vented; and (3) the silica gel is saturated and thus

tritiated water is vented. Table 3-7 shows that releases in 1985 were principally due to fouled

catal_/st'(since HT was 99 percent of the release). Prior to 1985, tritium releases from the Van de

Graaff resulted froma combination of the three problems cited above. (In 1983 catalyst fouling was

responsible for 90 percent of the total.) Procedural controls now prohibit starting experiments when

tne effectiveness of the oxidation catalysts or the silica gel capacity 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, 195£). The rate of oxidation of tritium(H'F) in the atmosphere is so slow that this

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

_.1")

- _ ,i +i_ 'ii _ _ _iI , 11 k iiI , ' , _ Pl ' +-



TABLE 3-7

TRITIUM RELEASESAT BNL - CURIES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

ii i i .... ii i i i

_

Medical
Building Van de Graaff 901 HFBR 7,50 Research 490 BNL Total(1)

I I I IIIII II I

1981 410 (HT 300) 240 1,1 655
(HTO 110) ,,.":

i ii iiiiii ii iiii i ii _ *, .

1982 29 (HT 15) 330 1,5 36i "_ ,il;:.

(HTO 13) ,. "" :'.i '_': :!',

ii iiii i ii i i ii ii i ,,,, i . ,_ '.;.,

t983 130 (HT 118) 270 7.9 :,. ', '.,.408. ' '"":-,
(HTO12) ,' _,;." '"..'',,_:"":_"',

i i i iii i1_ itlll i ii i i n , .! , " " " I

1984 78,4 (HT 20.1) 244 '.", 0.4 : ,' , 3'_:0
(HT0583) " ' " '" o. , ,.., ', ,:' ..

ii i i i ii _|'L '_'' _ i

1985 202.4. (HT 200) 93:i..'.. ", "_", i42,'"'. ; 338
(HTO 2.4) :'" " "., • ' .,,.'.. ...., ',.:?.. '.,.

iii i i ., "., i | ' iii i i

5-YearTotal 848.8 (HT653,11 :: ",, I_,_7, ' "'... '-;"52,9 2,092
(HTO 19_,_) ''_"' ': "ii., '_

%ofBNLTotal 40.6 ,,(HT31,25)",' . ":.il.;; 56.3 2,5
...,. '.:('HTO 9,36) ,",..

• j,i ". ' 4

Source: BNL_'ual .Epviro'n.nh4_:_lMonitoring Reports,

(I) T_al"ilnclu'8_$ mi'_'or s,our'_eSl,, .,. ,' , :,. . .*. ,, .!_.
, ,,. ,i, ..,.,.... . ....

• ",r ¢ _ '.' ' ; _'"
, . , * %;,, , ;., . _ , s,. , •

,, *,

-
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E

BNL management concern with releases from the Van DeGraaff 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 concern at BNL, there are numerous

sources, ali of which are controlled with HEPAfilters, For _.×ample, Building 490 has about 30 fi ._i_rs,

most of which control hood exhausts. Standard proceduresat BNL require annual testin_:of _:E_PA
v' 't° _ ". '_';".

filters. Most are equipped with devices to monitor pressure drop across the filter ,wHen lh operatl.o.13,

However, monitoring of pressure drop is not part of standard. _..opera_hg:;,'.!p_ocedure_,:

Finding 3.1.4.4,5 discusses filters that do not have continuous pressure-dro,pt._o'_itorsl '. _':.. "'"'

Other Sources and Controls ,,,. ,....,

. ..',

i_al_..(f_'ii: at_ng a coo ag)to mThe central steam plant (Building610) SUpl:lli_es_s, he nd li ost of the

buildings at BNL. The plant consists of 4 b,dilers;.:eadh:with a separate stack, with a total capacity of

345,000 pounds of steam/hour,(_quivalent to"aboi.i.t,390 million BTU/hour). The plant was designed

to burn No. 6 fuel oil, Cu.f,_ent 'N.ew York regoiJations (Part 225, Fuel Consumption and Use) restrict° ,

such units in Suffolk.:_u'nty.to a '_a_im_'m"sulfur content of 1.0wt percent. While some regions in
• ._ . , . ' , ..

New York state:_'i_l re_'ii*e"low_,, suf_'u'r limitations beginning January 1 1988, no changes are being

mplemen:t_, lD.._,_l_ffolk"_i't_'or neighboring areas.

i_r['er, t6 1973,':;_se of lower quality, higher sulfur (to 2.2 wt percent) fuels resulted in some L_
L ',

exceedances of the particulate standards, The BNL environmental impact statement

(Liverman, 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, consisting 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 is during soot blowing. The appearance of the stack during the Survey was

exemplary.

In the early1970s BNL began the practice of burning waste petroleum products asa cost-reducing

measure. Early p'oblems 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 early1980s, The definition of ignitable wastes under the Resource
i
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Conservation and Recovery Act (RCRA) brought .many administrative problems, since ali of the ALFs
_

were categorized as hazardous wastes because they are ignitable. Problems with permitting of

- storage tanks are discussed in Section 4.1.2. 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 ali materials used in the preparation of AI'.Fs are routinely analyzed.for polychlorinated

biphenyls(PCBs) to ensure that the facility operations are conducted in accordance with EPA and

+ NYSDEC regulations. In October of 1984, 300,000gallons of off-specification military fuel _._at

contained PCBs, at a concentration of 80 ppm, were received at BNL. The EPA and NYS13E'C._ire

notified, and the laboratory applied for a provisional EPA permit (in accordance W.i,t_'.40_.:R 76 _):it..9

burn the fuel. A 10percent fuel-firing rate (10percent of this fuel blended witl_*:,._CB:.._i_efuel)''_s '_
' f,,,,,, :,.

planned to ensure that the concentratior_ will be well below the,:EPA, lirnrt Of.50 par&..,p'er':rfiillion
(ppm). The satisfactory destruction and combustion efficiencies'have been 'demo_s'trated and

additional monitoring equipment was installed, during !985, So.that, all',,EPA:requirements should be

The cost attractiveness of burning ALFs" " '": '_' '" " '" "'"",,hasd_er4erat_ si%'cethe time of oil shortages. The

combination of permitting problems and p,Oor co's;t attractiveness has caused BNL to propose a

termination of the ALF combusti'on program du'.rj_g 1987. This is expected to remove the obstacles in

obtaining current air. _ ts,
',.' ,

Asmentio &i ,'i esec ,i; n'i a'nonr e mitteasources,sewralremotepackageboilers without
.oper_ti.n'g " " '""per.m_ts. t_wever, these and the seven permitted units (Buildings 423, 452, 457,479, 493

835,. a.ndT30) ri_uire fueling with low-sulfur, No, 4 fuel oil, which tends to give a clear stack and no
. ,

pr0bLems with SO2 or NOx emissions.

3.1,3 Environmental Monitoring Program *

The ambient-air monitoring programs focus very heavily on tritium. This is because the perimeter

concentrations of ali 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 co.qcentrations in

precipitation collected on-site. The 1985values for precipitation samples are shown in Table3-8.

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.
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TABLE 3-8

1985 QUARTERLY AVERAGE RADIONUCLIDE ACTIVITY IN PRECIPITATION
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

ii i i ii

3H 7Be 137Cs 90Sr.1984 90Sr- 1985q

Jl I IIIII II I I

1985 Average nCi/m2 19,7 10,9 0,025 0.045 0,007* =
i i i ii ii i i i

Radiation Concentration Guide 8x 105 5x105 5x103 8x101 8x 101
" iii ,

'. ., L',;

Source: Dayetal., 1986. . '. . ..,,,

* 1985 average not representative because of loss of some samples. "..'"., ,:' ;: .,,",,_
_r A

,I., , ',' .",:,..

,q, . , ., ,. , ;, v

'. ,_,'. ,_ ',

,, ,. , ,,

,. " , , ., ,

j _

,. , . . ,..

,, ',

3-16



!

I /

Tritiated water concentrations in ambient air are also very low. This is corroborated by the low

concentrations of tritium in precipitation (Table3-8). However, this subject has received much

attention at BNL for several reasons' (1)tritium is the radionuclide found in the highest

concentration in ambient-air samples; (2)tritium is the only radionuclide found in ambient-air

samples known tobe present because of BNL's effluents; and (3) monitoring prior to 1985 provided

somewhat anomalous results.

Suspicions about tritium results occurred when, after several years of steadily decrea_i'ng
' o. ,' *

concentrations at the ambient-air monitoring stations, the results at station P-4 (the _6LJthw.._st

" station) showed an unexpected increase in 1981, Because this station is upwin_.e'{.!'p_ti_ptia ''I''1__.L

releases 85 percent of the time the anomalous results were eliminated fro.re the c:al'cul_t_[Pn of tl_;__

collective dose equivalent for 1981. The conclusion drawn by a task forcet.r'evi'ewing..{he d_: was
' ' t: • , ' ' ' ' . '. i"

that the anomalous results were due to contamination in the lab0T.a'tory of _eve_al saml31es during
":"I'L . ".,.",,. ",_i' ""I is 'anays . ,/ . ,. ,, . . .

. • ,,,

A second task force was convened in mid-1983i.{.'o, det_ine".t'he v'aiidity of measu,,ed environmental
• ., . ,a

release data for tritium. The report issb_d 6y.:_hi,s::se¢6pd task force (Miltenbergeretal., 1984)

tended to support the conclusi,o_ of contamir_'atic)h_'during sample analysis but also established that

ambient concentrations ,w_r,e cen'sistently twooto five times the stack concentrations predicted by
,a. I' , , •

modeling{see i'}.".....'i:.,,'

..... ,,., ., ,, '.,," ,. '*!.
'. o' ," '. ';, ,', ,.'" _,"

During AugUst _,'_" Septe_b_ 1983, a total of 16 perimeter monitors were operated for tritium to
• " '". ':""."."'i.",::.". " '

,prov'icte 'the=,t_k 'f_.'¢e with better data, A decision was made to continue sampling at the

i6¢o.mpass secret's in 1985. This practice continued during 1986, and it appears that it will continue

for..t'he foreseeable future. BNL also monitors an additional eight points within the site, and

two_onitoring stations have been set up as background (control) stations. These background

stations are located at residences of two BNL employees in Patchogue and Rocky Pointl

approximately 17 kilometers southeast and 10 kilometers northeast of BNL, respectively. Operation

o_"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

since1972. 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
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of the time. Athird station, P-7(ESE), was added in 1980 and the fourth, P-2 (NNW), was added

in 1981. A duplicate train is 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 DC stations) and utilize a small pump

powered by a 6-volt battery. The pump sends a stream of air (10to 100ce/minute) through a

silica gel tube to collect water. Each week the silica gel tubes are collected, the water (inclu_iing

tritiated water) is removed by distillation, and the tritium concentration of the d[st,i[la_ei is

determined by liquid scintillation counting. ,., ,: :: :

With respect to tritiated water monitoring, 1985 is the first year with com ple.te.(16 cQm..pass'#oints)
I, '_ , b' 'o

perimeter monitoring, Annual averages ranged from a low of 2.09'pCi/m"3 a{ stati.on"_g (the NNW

compass point)to a high of 21.1 pCi/m3 at station8 (t,.i_. SS,E.._.o!nt_),",¢omi3a/edto an average of

4,5 pCi/m3 at the control stations, The 16 compass:!l_oin_:i'_.vera_,_l#a'?",9_"pCi/m3, which is less than

2times the average measured at the contr6i"sta,tio_s'.ana,'i'tess"t_tan-'" '" 0,01 percent of the Derived
,, ,. ,, ,_: ,i ,, ..i.,; ", ._

Concentration Guidelines (DCG) of 2 x 105pCi/m_:'._ '• :: ',:'.; "
• .r ,

A tritium sampler operated'_ the':analytical_la•bi_atory building (Building 705) averaged 54,8 pCi/m3',, , ,

for 1985, or 6.Stim_s:_e perim_ter..a'v.era'ge. The high concentrations are attributable to the

sampler's I.o_._{:'_.h_ w_icJ_'_'i'Snear s_veral airborne effluent release points. Apparently, ali BNL
.; , o; ' . ,,

manag.eme__'t_,er_,,;hot irl:,_greement with the first task force's conclusion that the high tritium

,(,o.ncentrat_o_s;,of am_ent air are a result of laboratory contamination, The 1985 Environmental

MO_nito_ing RepOrt (Day etal,, 1986) states that "although these levels (i,e,, the laboratory and
• _

static_n 17 outside the laboratory) are substantially in excess of the control stations, contami nation of

environmental samples is not apparent,"

As indicated above, ali 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

1986environmental monitoring report(Welty, 1986). The EPA is developing another model, called

CRRIS,which has some advantages over AIRDOS. When fully developed, EPA may require that CRRIS

be used. Until adecision is reached, EPA is considering the interim use of other models, such as the

BNL Wind Rose Dispersion Model•
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3.1,4 Findings and Observations

3.1.4.1 Cateqory I

None.

3,1.4.2 Cateqorv II

# ','_
• ,

None. ". :.
, .., , _..,:_

.v '.e ',_, ', _ .. :' '.

*.. ,, • . , • ..,

3,1.4,3 Cateqorv III . ",. ,, :-; ,.,'.,.. "
" ;%."i". "::..'

• , .,. f.
• °.

¢, . ,,., .° ,

d. . ;.

, . ,o ., . , ,

3,1.4,4 _ .,."._'. p

.' .. .., ., , . : '..',_. ,; ,_
1. Laboratory Contamination of Trit=_J'm-irT-_r,_;ampJes." Measured levels of tritiated water

(in air) at the BNL perim_er may be inaccu_a:te. Levels of tritiated water at the perimeter are* 'i ° .; •. . _

2 to 5times the I,ev_Js.,predicted by t'h_'-atmospheric modeling of the BNL stack releases
,".. J °,..

(Miltenberger._!._'al., 1984). "','_,e,tiow"evels of background tritium concentrations, which are

monit, or_'at tvvp're'_ote,sta£t'dns, do not fully explain the discrepancy. Possible explanations

include _yinacc_y"_"r_easurements at the perimeter, (2)inaccurate modeling, or (3)an• ,. •, "_ ..',:._ , ,, , .

"' uhkn_W_'so'ur¢,'e of tritium not included in the models or a combination of these. According
°' • • i ',; ';

:'. ', .tO BNL,'._ontamination of samples in the laboratory is responsible for the higher than
'..

' predicted concentrations.

Based on a recommendation from the 1985 Environmental Audit (NUS, 1985), 3NL 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 unconta,ninated area to avoid such contamination has been

under consideration by BNL for several years.

2. Tritium Releases. Lack 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 Van de Graaff generator(B-901) is vented through

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



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.

e

More efficient catalytic oxidation units and more efficient monitoring equipm'en:t v_re

g86 ",recommended in an interim BNL report issued in February 1986 (Balsamo, et al;'_'_i '):. . '.. ' , ...

", ". . 'i ' '_ "-

• !,.. ,, ;-,i:.,',/,... "
3. U..n.permitted Sources. BNL has a number of air emission sources that:a'i'e oper_.ting'_v_hout

the required state permits. These include twosteam boilers,..seve_aF _.aP0r de_reasers and
J .° .. . . :. .v

parts cleaners, and an acid cleaner controlled b_.,an'.ao, ueous _:rulSb'er (see Table 3-3). In

addition, the permit for the central steam p[a'nt (Bui_ding'610) h_S,not been reissued. Since
. • .,. '..% ,. ;..

the controversy surrounding the use of'_[ternat_"|.iqu'id!:.fue_:_as been resolved, it is expected
..... °_'.. "., ,_."" : "..:.',,. ...,,

that this permit wall be tssued in the n_dr fNture.' '.. .. "
,. ,

• • ,. . ,j,;

4. Volatile Orqanic Em_sio'ns-Inventory. '.The lack of a comprehensive inventory of volatile.0- •
.

ofrh, if aoy,for  o t ol, E i,,io ,of
volatile Or_nic'r,6mpoun_., o_ur at BNL as a result of the use of solvents in vapor degreasers,,....,,.. . :; ..;.. . ....

partE _e_.nqrs, an'd,'_a,";/ar'iety of small research experiments conducted in laboratory hoods,._ '._ , ,

"T.i_e ma.x',m_LJ_:.=_towable release rate from permitt,,d sources (see Table 3-2) is 26,490 pounds

:' '...'per yeaFi:_:oAnnual purchases of the solvents use( at BNL in large volumes are shown in
' '.•

• " Table 3-4, along with preliminary estimates (made by the Survey team) of the amounts lost by

",Volatilization. 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 cumbersomea_r

emissions inventory.

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

However, this is not the rule for most sources of organic emissions, lt 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.

5, Performance Monitorinq 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 aftera HEPAfilter has been installed.

On those HEPA filters without in-line pressure differential monitors, there is no way to

determine if the filter becomes torn, loaded, or otherwise inefficient, until the next anni_al

test. Although most HEPA filters at BNL have in-line pressure-drop monitors, tlSe'Suri_y
• _ ., ..identified 14 filters in B-801 and 3 in B-490 that did not, , ";',i_i" "":

._ ,..: " ,.;, ,

6. Cor,trol of Emissions From Deqreasers. Lack of an effective cover Og"t_•e vapb;•degr'e_ger in• . ",
¢, .

B-208, When not in use, results in an increased"., rat_ -'oi',' evapC)ration of

According p_ pe" " _'' "solvent(trichloroethane), to BNL, be_;ausg., ii.mpi'o r design, the evaporation

rate of solvent is actually increased when the_fover,.ig.in 15la_e."Bi_,plans to construct a more
,..,, '., :o ,,, ,.

efficient cover• Nevertheless, loss of.,. so!vent....'...:"[e_imal:e'i:t'.:_...:. ..: ..,by_NL to be less than 9,000 pounds
peryear(Rosenka, 1987)] is well bel6w tl_e._li_lit'_.6., 17,_00pounds peryear set in the state

operating permi*. ., . ' :.."..
• , .'. ..•

.*, . :.
,, ._ ._* . . ,.' i'o

. _ .b • ", '. 4

7. Air Quality Suj_v!_illance•'' _d_e. e_'e_'sment calculations and air monitoring results may be
,,.., ,-..,• i, • t

rat _..becau._: O.t_
inacc:u.,:.' '. ,: ,, _- th.e.-.!aclt"of integrated flow measurement devices at the perimeter air
morii:tbring',_tatio_f_!"_n:'u•ndetected interruption of flow through the sample trains during a

.. "' *. ',;"i.'*: " ' ',. _""

• "sa'mpl'e':ii_erl;dd'::,[weekly, in most cases)would result in a smaller-than-normal sample being
. • ,(:'.;,•: .

.... ...¢Ollected'a'°This could result in a low (inaccurate) calculation of the air component of dose

•. '.assessment and other monitored air parameters•
-

Suffolk County Bureau of Air Pollution 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)• Installation is

anticipated during 1,988.
=

8. Dose Assessment Modelinq. 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, unless
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a formal waiver is obtained, BNL received verbal permission from EPA to use the Wind Rose

Dispersion model for the 1985 calendar year. BNL has obtained neither written nor verbal

approval to continue using its own model, The 1985 reporteddose impacts from BNL are quite

low, or about 1 percent of the NESHAP whole-body standard•



3.2 Soil

3.2.1 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 hasa 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-grained so that they appreciably impede infiltration. In doing so, ._ey

hold water at or near the land surface and, thus, locally form swampy areas or ponds. The 5aJanCeiof
- , ,.. ,_:.,_..

the site is covered with outwash sand and gravel deposited by streams frdm"tl_ melti,_l
. , . . . .,.

Ronkonkoma ice sheet. These materials are crudely stratified and cons st O_,cean"sa_d_'g_:avel, ai_'et"
,_ .i.::. "..',: ' _"'_

little clay or Silt. Few boulders occur. Cores from test holes reveal thin laye'r,s'o'f:s.ilt or.elay, ;_f'lich at• ..

most are 1- to 2-inches thick. Thicker lenses of clay are absent in the vicinity of the site.'These lenses
•b. , ' . ;.. . °' _

clay were probably deposited in small lakes,f, ormed,b.etween"" -- th'e"retreating face of theof silt and

Harbor Hill ;ce sheet and the Harbor Hill moraine (De"Lagu_'a, 1963). "'.: ',
. . . . ..

Surface soils mapped by the U.S. Departmen't of A,c_ricqiltu_'eral_ge from the coarse Duke's sand in the

north and east to finer Sassaf.ras sandy Ioar0"in t.'h_,southwest. The soil types on-site, in order of

increasing coarseness, ar,e:(_.)Sa_safras loam, i2_'6assafras fine sandy loam, (3)Sassafras sandy loam,, .

(4) Plymouth sand Ic_,'a_',_'(5):Duke;'s'it£am'y";_and, (6)Plymouth sand, and (7) Duke's sand, Babylon

sand and mearct_o_ssoiii_t:e'asso¢_te_t"'with wet sites where texture isnot an important consideration

(Liverman,'.1977):",F.igure_:'_'Jis"a soil map of the BNL site. In many places, either the natural soils are

. cover'ed%witl_.'.f_i'or'w_r_ removed during facility construction.

., • , ";L.o

Soils'i'grass, and milk from two to five dairy farms off-site have been sampled since the early 1970s by

theSbifolk County Department of Health Services. The samples were analyzed by BNL for selected

radionuclides only. Results for soil and grass published in theFina_ Environmental Impact Statement

(Liverman, 1977) for the site are presented in Table3-9. 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 deposition 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-sitestorage of residual thorium or uranium, established
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TABLE 3-9

OFF-SITE SOIL AND GRASS ACTIVITY, 1972-1973
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEWYORK

i

SoilActivity Grass Activity
Isotope pCi/Kg (wet weight) pCi/Kg (wet weight)

I I I IIII

Be-7 <500 1,175 _+275
ii i lunm I n i d ' ' ':

Zn-65 380 + 190 <50 ., "' i :ii iii

' ' '_' ';i

Zr-95/Nb-95 360 + 90 240 + 60 _,,',_ ..-- , , .

Cs-137 1,425 + 360 85 -+20 ,' " ,
, , ,. .._,

Ce-144 1,075 + 270 250 + 65'."; :', " " 'm u . , °_, _'

U (All) 1,080 _+270 Nat rted .',, '"
li IIIII rl _ . II . , JI _ v

Th (All) 1,270 + 320 • _ot, J_.e_.orte°d",_., . ,. , ,

K-40 :: 4 25  : :060
,_,_. . ",,'" , ;.

'..o, . ,_ o.

Source: Liverman 197Z".. ,_
'. " °', %1 "

t "" ', '" ",
, '. °' " v" •

• ',% ' ,,

o., , ; _. ".,,7 ', , 4.

_'."i' _""' ', ,,, "
".". '% ,'.'. ' _"' t' .'_

: !"."', = _,..,_,' • ..
. ." _.," . ,,. ,. ,",, ;°. ,'

•, _ ,:.,.., : ,I, , _ _o, ,

.-., , "_,.,.' .. '.,.,,..

,: . • ', i.,,-,,,_,"-'.' ,, .,'

,.

, ;
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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 prese'nt no

health risk and may be disposed of 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, lOpCi/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 assumption th_,.i"all

the daughter products of these elements are present in secular equilibrium. The radium isd'tope_.;_re

the daughter products that are used to establish the limits. _"'"";"':" _ "'i * " ' " '...

'.. '.' j, ," ':,,.,.,.
'_b"

The only radionuclide-specific guidelines are for residual radioactivity'a{_:l=ormerl_._J.tiliz_cf'Sites
¢:'. . .,'. . . .

Remedial Action Program (FUSRAP) and Remote Surplus Facilities M'anagement Program"(SFMP) sites

(DOE, 1985; Gilbert et al 1985) These guideline_ ospe'clf_i ce4_'central:iqns for thorium-232

thorium-230, radium-228, and radium-226 of 5 pCi/g_'avera_ed a_e.r"tl_ei:_:_t 15 cm of soil below the

surface. They also take into account the in:-gr_._/th 0f _"e da_ight'er,_'_nd assume secular equilibrium.,, _, ,:, -....
,, .. ,_: , ,... b q

For other radionuclides or mixtures, the"._o I'._n_:t_n'ff&t o_ guidelines must be derived, on a
%, % , ';. , .°.A

site-specific basis, from a basic _lose limit of lO_mri_mlyr to an individual, from ali pathways.
" " 'v" "

', , '. ,.,

, .. v6 ','e, •''
• 1. _,': _ ,. , _,,

There are no regula_ii"standard'i,_.;a/, n_radiological contaminant concentrations in soil as th_;re

are for dr nl4t_atei'S_plSiies.ero f0_"air, A determination of "safe" or "acceptable" levels in soils
, ., ¢; ', ,; .•, ,.,' .'.,,

depends d_31".<Qnt_l_inant'migration pathways (e.g. wind or water erosion or leaching to the

.,gtou'n'd_ter')i.and'"p_'tential human exposure routes (e.g., ingestion of soils by children or farm
, . ,.:, ,;

a'nimal'_', ingestion of contaminated groundwater, or inhalation of fugitive dust containing
. ,

contgminants). Therefore, acceptable level_ must be determined on a site-specific and chemical-

specific basis.

3,Z,Z 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., HazardousWaste Management

Area [HWMA], construction sites, decommissioning.and decontamination sites, and sites identified in

the EG&Gaerial 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 raaionuclides and fallout

Consequently, the focus of soil sampling has been area-specific, as opposed to routine, site-w_de

monitoring, and has been limited to radiation and radioactive contaminants Because so_l
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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 contamination 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'4iS.

Soil contamination, if any, associated with active and inactive waste disposal sites (e.g., tHi_ iprei/_t

and former landfills)is addressed in Sections 4.1 and 4.5, respectively. The excep,tio'n'.t6',t_is idd_'t_

the Meadow Marsh Project discussed below, which involved the use of,i_.-place...'soil'S,:_s..a filte_f :
' ' ." , '_, .4.

medium for radioactive and nonradioactive contaminants. Supporti_cj_"d"al:a and:_.a 'c_;n_'plete
discussion the following sources or areas of soil contamination are prc)vided "in-Finding.... 3.214.3, 1.

,. ,:, .,,.;
*l

O q _

. , . :, '_ i#
• ' .... . . w

• Hazardous Waste Manaqement Area (HWfvlA) .... :' "'" "':, _olls.w4.thln, ajid adjacent to the HWMA
, . .., ...,0 ,..

have been or may be contaminate_J' with _olio'rl._l'_.lid'e_, organics, and inorganics, as a
, ,,_,'. ..._.........., ,:

result of past and present actlvltle'_/operatlohs.'. , "

_ _ °, ', , ,°s

• AGS Steel Storpq._.Sc;ap Yard- The";_GS Department presently maintains two scrap steel, . 4

storage yar._ii:""l_adioacti_.eipart__ct_s from rusting steel may have contaminated the soil.
4 •

• NI,0_St_pt_inq '_)ep',,-"Air stripplng was initiated in 198b tO remove volatile degreaser
, • %.-..'.;. ,_ _,-,. , , ,,..

. , '" "'. soi'_n_s'"'i_,_'_oroform, trichloroethylene, tetrachloroethylene, and 1,1,1-trichlorethane)
• ',". ,

'. ', ," from'_e groundwater at BNL. The air stripping operation represents a potential source of

_. . soil contamination.

• Meadow Marsh Prolec._tt- 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

teachate.

• Cs-137-Contaminated Landscapinq 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 radionuclide of concern in several areas was determined to be

Cs-137. lt was concluded that the Cs-137 contamination was an isolated incident and not

indicative of sitewide conta_fi nati on,

The sources and areas of soil contamination described above have the potential to affect other

environmental media such as air, surfacewate', and groundwater. The major threat posed by soil

contamination at BNL is primarily migration of contaminants to surface water and groundwater

The extent to which soil contamination has affected surface water or groundwater is addresse_d.iin

, . , , "_ i";4Sections 3.3. and 3.4, respectively. "'",: .....' ":
,, *'' ' "4' " '"*'

3.2,3 Environmental Monitoring Program '. '": :' -"
ii¶: , _ . ,

BNL conducts soil sampling both on-site and off-site. Th,e,on-'sit_"-isoi["sa'mpli'ng program is limited in

terms of the sampling frequency, the constituents;_nalyzed, an_J.tl_e.a_.'eas sampled (i.e,, it is not

performed sitewide on a routine basis, and th_,'focusi_.ib.n r'adion_ciides). Typically on-site sampling., ', ".: ".. i',v., *i ..",

for radionuclides is conducted in respon_e'..to O_-,sltec'on,strctction projects, decommissioning and

decontamination projects, anc_,in response ,to su's#ected contamination (as was indicated by the

..1980 EG&G aerial radiolog,[_al,• : ¢vey). Since'.1;here is no program (past or present) to assess the

overall environment_i.,:!_mpacts of_'.B'NL'_:_parationson soils and vegetation (on a sitewide basis)

there is 1ottle.;er_vL_enm_n:_al"mon_onl_g data available for on-site soils and vegetation.
.. ,. ,, ." .._,'_.. ,.,.. :,..

, •.,., :._ ,;', ,.,;,.,,_' ,. ,. .' •
,The I_vels of b:r_-sit_ _lioactive contamination _re monitored annually by measuring radioactivity in

Veget.a.tlon, mii_,,and soil at five dairy farms in the vicinity of the site. The samples are collected by

theS_ffolk County Department of Health Services (SCDHS)and analyzed by BNL. Table 3-10 presents
, ,

results'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 t=Ci/ml (Day et al., 1986). The data from one year to the next may

not be comparable because it is not known if the sampling locations and methodology are

standardized for the media (animal products, vegetation, and soil) sampled. 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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TABLE3-10

RADIONUCUDECONCENTRATIONSIN SOILAND VEGETATION.,1985
BROOKHAVENNATIONAL LABORATORY,UPTON,NEWYORK

Radionuclide
ii j

Sample K-40 Cs-137 Be-7 Th-228 Ra-226 Hg-203
Matrix pCi/Kg pCi/Kg pCi/Kg pCi/K9 pCi/Kg pCi/Kg

II I I_ Irlll iiii I Illlll ill

Grass 4,800 101 1,700 72 ND ND ,,
i i i ii I i

.,

Grass 4,960 12 230 ND ND ND_'I ' . ,
" I i i i i ii ii i I . ii I _ .

Grass 2,900 ND 410 NI:) ND ,, ': "_N'D ',:,
' ' ' ' '" I" ,,!i ,' , ,;::,'.':

Grass 4,860 ND 1,340 33 _..N.D i _;iii _' "

a 2 _ " " + D '' " ' .+ ' r

Gr ss 4,440 111 .2,030 ' ', N . ". :,.ND
, . ,,, ', +.

i _ I i I 1', . _. _ , . i

Strawberries 1,340 ND 140 ._.,. NI:)".,',,., , ND . ND _
r . . .I I+ iii i

Soil 2,740 275 ND"':!. +'"'248;L ',.+i',,,: + 201 ND
, , _',' ,, 'i - .....i i i

' :  gs. " 9Soil 3,890 657 ' _" 8 ND
, , ,, _+, _ ', ,,, , .:.. ,,, • i , , i

%, k+ i, ,

Soil 4,500 211i",. ',,,:_.,.+:ND_;I:.,. ",.,i._ND 500 ND
II+ ' "+ '| ' " I +"I " , i

'", "' :'I'..ND 86!t 657 NDSoil 6,100 . 178" .. . "'

t,'. , , 't,i.i : ........Soil 5;6J_0". 924 '. 740 873 622 70
.', . _,+ • ...

','..f. ,+;

Source: A_Qptec_+o,mDay et al;iTi1_l'6......_.'.,_:,!.. ',i ::',';+' , '

ND: ",,N.gtd,._cted?+';.":,."::+,,:'""
• .+ l.. ' + '_ ++,

. .+l_Ote',S+a.m:_4_,t.c_catlom_;listed in the source document were not detailed enough to provide

: +ii;!!
.... • ' ,"' ';L';'*+

,, + +,

',, .+

%,

3-29



i

3,2.4 Findings and Observations =

3,2,4,1 ,,Cat,eqoryi

None.

3.2.4,2 Cateqory II

None, ,_ i:.'
,,-,0 %.; ..

,_. f ' ,o •., :,,

t. ',' ' i' , ";i'",.°

3,2,4,3 ,Cat,eqory III ..... ._ , -,....
• ,.','° :.. . . ..,

q ',. '. .. , , , .,
g: _, '° ', ,

1° On.site soil, contamination - Actual and potential areas of ori:s'[te soiFeo'ntaminatlon have not

been fully identified and characterized, The Surv_ide'nti_ied.th_,.fo__....,_ I_w_.;ng specific areas that

are or may be contaminated with hazardous ¢6nstitqe.nts'q_.,raai0_ lides:

_'q' _' ' . °i

, '; ' " ',i' '_. '. "'"".',

a. Hazardous Waste Manaqement.Area'(H.WMA)-.So_s within and adjacent to the HWMA

have been or may be contaminated Wi._h radionuclides, organics, and inorganic s, as a

result of past an,_or #resent activiti_operations, These activities/operations include the

fol Iowl ng,,,:.,.:., ,, i _i

'; 0' ,:': ...,'

::", (;on_.ainers",_3_,';'ra'dioactive oil radioactive solidified evaporator sludge, and o;I spill

, ,. '. ".:cl,ean_l_:'-debris are stored outdoors. The containers, some of which were
• ,.: &

'" "' .' dt_'eriorating, may eventually release their contents to the environment [see

• " Findings 4° 1.2,3, 1(a) and 4,5,2.3, l(d)],

Spills from the past practice of neutralizing acids and bases and dumping the acid/base

neutralization supernatant on the ground [see Findings 4, 1,2,3, l(b) and 4.5,2.3. l(d)].

Long-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(ct) and 4.5,2.3, l(d)],
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b, A S Steel Storaqe ScrapYard- The AGS Department 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 was 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 constltuents_ii_to
e .,

the soil (see Finding 4,1.2.3.3), ' .... :"',. _ _,.,s

,v" , t '

c, Air Strippinq Area Air stripping was initiated in 1985 to remove v'ol'a.tii.l_e'_legreas_r'_

solvents (chloroform, trichloroethylene, tetrachloroethylene, '.,a.n'd:":l,l,1-'_'k;.hlo'_c_ane)

from the groundwater at BNL (see Finding 3.4.4..3,1(a)).". 'Continuel." ' 'Ol_erati0'n of the air

strippers is planned until the level of volat, il_ o_.ganics,'ls",acc_'p_able to the State of

New York. The air stripping operation re_:e,sen't,s';.a,p6{enti_l"s_rce of soil contamination,

"q' iThe groundwater that is being p ur_ped a_'d._pra'_/eaco_{ainsother contaminants besides

chlorinated organics. These idc'ude"_]_:)ss::al_ha ahd beta emitters, Cs-137, Co-60, H-3,

Na-22, Sr-90, Fe, Mn,,Na, Pb, Zn, chl,6ride_i_and sulphates.

. , t_ v_ • ,

d Meadow l_ia_sh P,r..oiect own as the Upland Recharge Experiment, this project,

wl3lc:_'_as i_3:_ialed i#, mi' i973, involved the land application of liquid effluent from, .

' 'ii '.... _sid_ "alcesgpi_'O:ls':a"ndthe BNL sewage treatment plant. The soil in this area was used as

,, ' .'"" , a _ed Li'r_:i,_:_filter out various radioactive, organic, and inorganic contaminants. The
•. • ' ' '.i:':,

" ',' .,' type_._rnd 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.

Inorganics 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 [_?e also

Finding 4.5.2.3,1(n)].

e. Landfill Leachate - Soils adjacent to the'current landfill may be being contain hated 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

F"ndlng. Ultimately the le_achate 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 Landscapinq Soil - An aerial radiological survey of the BNL site

oerformed in 1980 (Hobaugh, 1984) indicated 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-i37. 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 toa depth

of 15 to 20 cm in 1954-1955, 1958, and the mid-1960s and "banked"at the former landf.ill
,b .

(Miltenberger, Undated). TT_e contaminated soil subsequently was used fd'ri'on;6jite
• .,, ,,, . t,

landscaping at Buildings 30, 355, 490, 510, 555, and 930. The levels of.r.a_i_l_i'on in thbs'_ r_'
. 0 , ,,

areas ranged from7 to 60 uR/hr. The only remedial action recommende_'wa_! _b identif_'_"

the locations on the Plant Engineering maps and do periodic mo'hi.:toring"(JvIj.lte_b_rger,
¢, • ,. °

undated). The Cs-137 contamination was an isolated"incidedt-a'nd, not :_hdicative of
., • '_ °,' •.

sitewide radionuclide soil contamination. ,.,. .. o ., ,.
_'...,o

. . ',, '., "°,,o . *,

. . . o ", ,'_3.2.4.4 C.ateqorv IV '." • " " "..
w' 0. '. '. ,'• •

. '. '.; "'-2'. • ",
. ". °° % a °, °_

1. Inadequate routine .coil-_:)nitorinq pro_ram,.',.The lack of an adequate program for routinely
., .. ,, _. '_."

monitoring on-sit,_.!iand'of.f-site soils'..i_ay result in lack of detection environmental

contami natior,;_j"these soils",..i....- '
•., _':",. "_"%"i'."':"' ,_ ""' '

...,_ ". . ,,. ". .. '_
• eo , , ,, o .: ',.'

BNL'doe_,_.et pe_,dtm*"routine, on-site soil monitoring to determine wnether laboratory... ".,. j .: " . .. . .

. act_v_tles'...are'¢qntam_nat_ng so_ls on a site-wide basis. Although on-site soil monitoring is
' ' J V ',

• ' performS, 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

radionuclides (see Finding 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 SCDHS 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.

2. Limited monitorinq 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 tot:a

penetrating radiation tevel equivalent to background (6-10_R/hr). However, no"d"ata_i_e

routinely collected to evaluate potential nonradiological contamination.,, l_!'ts'_t kno_"_

whether there are nonradiological contaminants inthe soil column, even tf_'oi_gho:i'_!ii,sknow_';

• that several pot,ential contaminants are used and have been released _6 _he site:.: ".-,'

•

4.'.', • . • '.

,,, ..,', • ,
°,

2 .," " " :" ".i'. '., "i i,. "

....,.':: ".,........ .'..,
"o.., ,_ . ,'.;. ° • °v' p','_

•, , ,' ..ed • .,,,,, ,

.. ., ':; _,, , _,' ._,..,
..., .:..,, ....; ; _, ,,

., ,.. ,:..=..,-lo

.,,, , ....._.,,, ". ,
' _°

'. "ii ",o.
:,. ".. .._ • ,1_,_

• . _.

..
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3.3, Surface Water

3.3.1 Background Environmental Information

Brookhaven National Laborator, occupies 2,130hectares (5,265acres) of gently rolling land in

Suffolk County, New York. Ali but about 680hectares (1,680acres) 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 river
.4

t

rising within the marshes of the north and east sections of the site. Refer to Figure 3-3. The r.i.v:er

itself rises north and east of BNL, then flows due east into Flanders Bay, an arm of Great,P_. c0'niCi_i_y.,

Under natural conditions, precipitation is the source of ali fresh water on Long'ts_and,!averagi_.g0

122centimeters (48inches) per year. An interesting feature of the preci.pitatiOn'",_r_ is its
'.':: ii.. "' ' ",_,,,

relatively narrow range of average monthly values, from about 6 to:_3 cen_imet,_rs ' (2o_,.i'b5.2 inches)

per month. As a result, there is a noticeable absence of long,wet or d'ry seas,onsfou:L_:l in most other

parts of the country (Liverman, 1977) ,..'. ".. .,." " ., . ,.,

, _ ,,i° , °o

There is relatively little direct runoff into ._rface' st_ea_n_,be_:.auset}_e sandy, highly permeable soils
,°. 0 ,, o ,, , •

allow rapid water penetration. As a result, 9,5 Ioe:r_:_n_6_ _11surface stream flows are derived from

groundwater seepage. About'.b,4 percent of..t_.e t_el precipitation that falls on Suffolk County is

consumed by evapotrans'D_t_tlon_ while ab_ut':S'0 percent penetrates the soil quickly and recharges

the groundwater re_._moir.il,.This p:0oL .6f freshwater_ which is estimated to contain 11 x 1012to

23 x 1012Ij.te'rS'(3"_'_.0_2't6,.6x 10_ogailons) underlying Suffolk and Nassau Counties, is the sole source

of fres_wa_a._,_e 2.6_i_ion peoplelivingin thosetwocounties.

Beca_Jseof BNL'_ location at the headwaters of the Peconic and its tributaries, flooding is not a major

probJeFn. The porous soil, the distance to the water table, and the evenly distributed rainfall

frequencies, ali 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 22.9centimeters (9.02 inches) of rain in a single storm on September 10

and 11, 1954. During the peak of that storm, 5.3centimeters (2.1 inches) fell in a single hour. But

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

Ali 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. One provides well water that is chlorinated for use

throughout the site for ali 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 systems 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: Wells 7, 6, and 4 (in that sequence) provided iron-laden water to

the Water Treatment Plant (Building 624) for iron removal and chlorination. Weil2 was

placed out of service in August 1985 because of contamination from volatile orga_i!_:s.

Wells10, 11, and 12 alternated lead positions to provide additional potabtelv_a:ter

(following chlorination at the well head). Treated water flows _ve'_e"ble'_ded"&_

distributed throughout BNL. Wells1 and 3 were placed out of_,servic'ei",tf_e-!former i"_:

September 1986 due to high volatile organics, the latter in Da_4a_:ber1986to"pf_vent

migration of a suspected contaminant plume towardthe'vvell. " -i ', • ':"

e , ", _° ' ' _ .':, '4 ° _

• Process (nonpotable) water sources' Welt._'101,'..1'02, an_ 163:p[evided iron-laden water to
• ... °,. ,,, ,, .,,

treatment, followed by distri, buti_'6, to._.,, ., .,.:,, _,,,..Ait'_r,natL_j,.,,., Gradient Synchrotron (AGS)
(Building911 Complex) for us_'i'n c_[ing: {h'e main ring heat exchangers and for air

conditioning the enl;ir,e AGS facil'it_, We}Ls 104 and 105 provided clean water for reactor
, '. ';., '_. •

cooling and air :¢_nd'iti'Oning., uses at.t_e Medical Research Center (Building 490) and the

Medical I_i_arch: " " "_":'ReactoK,_.B,_ldlng491). Locations of ali supply wells are shown in
'e "'

FiguF&'3.4."':_"..;'"' .%

.. _/pi'c_[ flow_':.:f'e,rthei_ystems described above are given in Figure 3-5 in million liters per day (MLD)
• ,' _ "",i',,,

and. garlons p@r,-minute (GPM). A water balance summarizing the typical daily flows is provided

be,ow:
, , ...........

' MLD GPM % of Total
, ,,,,,, ,,

Fresh water withdrawn from aquifer:
Potable 14,80 2,71 5 61.8
Nonpotable 9, 16 1,681 38.2

Total Volume Withdrawn 23.96 _ ' 100',0
i iiii ii i ii iiii

Water distribution and disposal'
• Evaporative Iossesi

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 52._ 11.9
• Recharged to aquifer:

Deliberate 15.61 2,864 65.2
Inadvertent 2.88 528 12.0

Subtotal Recharged 18.49 3,392 77.2
• Released to the Peconic River 2.62 481 10.9
• Total Distributed and Disposed _ _

Sources: Adapted from Day et al., 1986

- 3-36



3-37
--



3-38
:



From the above summary, it becomes obvious that more than three-fourths of ali 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)._

' • ,,4

3.3,2 General Description of Pollution Sources and Controls '",."_i " _' =, ,

Ali major sources of polluted or contaminated wastewaters have beeni.'i_:entifiecL:s.t 13'_L,'and

appropriate controls are being applied. BNL has adopteda0..... baii.C prihd#le',o,f.,{ .... cote'fining and
concentrating its liquid wastes to minimize the volume.s,rectuir._ng .de(:onta'mination or treatment.

Liquids are segregated at their point of origin on'the be:sis 6£'.t,heir. e_3ected concentrations of

radioactivity or other potentially hazardous natu.re.. M_Otox_c.solOZ_t)ns are released to the sanitary
., ',, . ,' , . . ,,,° ., ,,'j

sewer system along with low volumes '_f'.co6J_ic_'ers, )eneral laboratory rinsewaters, sink

discharges, and domestic waste,s:, Every attemlbt isn4ade to minimize the wastewater flows entering

the system. Rather than act._g 'a'scliluents, large,._olumes of cooling water from heat exchangers and.' ..0" ', •

air conditioning unit_'_'_the,Alterh_tj.ncj._G'iadient Synchrotron (AGS), the High Flux Beam Reactor

(HFBR), and ,.th_k21#di_:a[',aeseareh R_actor (MRR) are pumped to recharge basins and allowed to

infiltrate the, g/.cu,nd to';';r,_¢_a'rcje the aquifer. These basins lie a considerable distance from the

,cootlng-water..sources_:'_Part of the AGS flow is pumped to basins 610 meters (2,000 feet) northeast of

the,AGS, while':t_le rest of the AGS flow is mixed with HFBR cooling waters and released to basins

670._eters (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 iquid 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 (Building650), and the

Medical Research Center (Building 490). Wastewatersfrom 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 < 1O0pCi 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 siteWlcle

response to concerns about tritium i'eleases to the Peconic River, Certain other nonrad'ioacti:V,ity
,,,,,, ,;i ,,. l,

criteria are also defined in BNL guidelines for use on a case-by-c, ts_.basis, as need,ec['.!'The_le crit'_r'I"a,, , ,

eveY"have only been applied very rarely, No wastewater subject to the nonradi_:_ctivit_,_r.it_!_ has '"""'

failed to be acceptable for release (BNL, 1984). ,,'"". "', ., ,. .:., ""'
_.;_' '_.. ., ',:b _

,

'_ "' '"' r -!i "', Depending upon the results obtained, the wastewaters _.._ eit_i_r, di.scha ged directly to the sanitary

,eer,y,te=foreat=eotattheSewage ,ha,operat o.,
or transferred to the Waste ConcentrationFa_.ility.,i_,'F.)a'i'._uilcri_g811for specialhandling, This

, .'., .,'. ,_ ': , ,, ..'. ',,,.._,
transfer 15accomplished by dedicated und'e_grou{18 pipe_i'nes from Buildings 750 and 801, or via tank

trucks from the other operatioos, . • ..:,;
, , ' 'q

. . ' . _ ", ' 4

Other sources of radi_'ctive.wast_w_tet._ t_at are delivered to the WCF for treatment include the
':'i'_.'"' "" '"'• ,1, _ ,o, '_

following: :!i:i!:_"
_ t _ ,; , _ , .

• 4. _..:' " _ ' ,°

.....' "'O"', De_. m'e_'_of Applied Science (DAS)laboratories in Buildings 815 and 830
_ '; , . _,.,.._'_

v ... o' Biold_J_, Chemistry, and Physic laboratories in Buildings463, 555, and 510, respectively.

'. ".o The LINAC Isotope Production Facility in Building 931B.

• • The Medieval Research Reactor in Building 491.

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

The WCF is designed to provide temporary storage for the incoming wastes; distillation 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 bya

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 Finding 4.1.1.2.2 for a more complete discussion on this mixed

waste issue.

_',.,

in addition to the sources of contaminated wastewater described above, several oth_r_'s_.iler

sources exist on-site at BNL. Those which regularly generate liquid effluents are s_im_'af i_d beldw_,,

":r ,4'. , w,

• The Hot Laundry- Building 650. In addition to the previously ad_'_es_ed De_:"e,nta_l*i4ation

Facility, Building 650 also houses BNL's laundry facilities." _,s soiled laundry i¢ clelivered to

the building, any potentially radioactive la_ndr_/..i[f_ segre_)tec} "from routine laundry.

Dedicated equipment for contaminated!r_undr,_,pnl'y:;,is'_'q0i,i_pedwith its own isolated, ,. , : , % ....

drains and a sump for holding wash.wate_r,_ntll'..l$ ca'rj;,be monitored for radioactivity.

Depending on results of analys[s_"the'{e_'Wa_ew'a, ter_':_re then routed to the WCF or to the

sanitary sewer system. The nonr,adio&c.t.{ve laundry is cleaned in other washers, from

was,te_ate_'s"routinely ar_'-released to the sewage treatment plant withoutwhich ali

holdup. ".':","" ' " '., "' .*%, ".i,'
,, , ,

..! -,:., ,,. ..,.° , o' 'b

,, ,, ,:,; ,
• P,l_t,.ography ar_"_,r_phic Arts-Building 118, 197 and 493. Film processing, printing, and

,. ,, ,:...,t _, . _o 0
, , ;o_,. , , _ ,

, "', '. de_:#Jop0hg:,':insewaters and spent solutions are handled in accordance with the latest

v .,. ' manufacturer's recommendations, Solutions requiring pretreatment are treated via ion-
°,,

' '. exchange cartridges prior to release to the sanitary sewer system. Waste minimization
,o

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

1,1,1-trichloroethane as the degreasing solvent and hydrofluoric/nitric acids, sodium

hydroxide, sulfuric acid, acetone, and clean rinse water. Metal parts subjected toclean_ng

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 witha
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new solvent recovery arrangement, generating 208 liters (55 gallons) of reclaimed solvent

every two or three weeks, Formerly, spent solvent was released to a nearby cesspool,

which also received rinsewaters from the other sections of the cleaning line. The cleaning

- room at Building 208 consists o.f seven tanks with automatic level sensors and makeup

water addition, This system was built in 1984, operated for about 18months, then shut

down to repair 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

buildings contain solvent tanks ranging in size from 110to 760liters (30to 200gallot_S),

Buildings 423 and452 have three and two tanks, respectively. ,,, ..

• Central Steam Plant- Building 610. The BNL steam generating _,yster_':,c_,nsi_,_.of fou'_I_

boilers whose total capacity is 340,000 pounds of steam/hour. 'Tt_i'{:_'.apacity'_{.m6r_'than
e.' t _' , ,

• two times recent peak demands of 160,000 pounds/hour':. Plans e;_!._t:to "further upgrade
,,, ,',, , :, ' o a, _

the system so that it would be capable of producing 2_..0,'0O0'l_oun'd_/hour even if the two

largest boilers were off-line. The plant operate$, contlnuc}usl_/,, burning a blend of fuels

ranging from pure No. 6 virgin fue$i'6[I to.&i'5.0/5b':_ixt_'e blend of light feedstocks and' : "t , , i ,,', ' ....

°" '" "' '_: ' " '" t" ';No, 6 fuel oil, Steam is distri.lJvted;ith_o,'ugbQu "BNL at 125psig via a 10-mile-long

underground distribvtion system..Cendetlsate is collected and routed back to the boilers

following deaer;_tion': .ApproxLmatety 85percent of ali condensates are recovered,
, ,,. ,., ; i ', ,., .

Softened W._er is.used _isroak.e.up to the boilers, and ali blowdown flows are directed to
' ._ ,o .._° ,o. ,

t .he'_'_a ry"s_er system. °''
,. 0° i, '" ':, ,", '" , ' ' '

. s . • • . . ,_0,

. "_". Ce_'_l_OC_l_:.a,hd Septic Tanks at numerous buildings. Although BNL has expanded its
= ' '"i: ',;

' ", " sanit_-y 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 FY1987. The remaining sites have not yet been

included in any tie-in plans, Refer to Section 4.5.1.3 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 ali sanitary wa_tewater 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
I
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through an underground tile field and rel,,3sed to the Peconic River's headwaters, often

making up the major portion of the flow downstr,aam of the eff{uent 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 sludge 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
af

efflu,ants has been dredged out of the beds and replaced on at least two occasions. S_Ome !

of this sand was placed alongside the filter beds on the north and south sides,'whil_ii_,he

remainder was used as fill or transferred to the former landfill. Th.es_'!sdli"_'.mate'_[i_{s !
• , ' ..'.• , , ._ ,.., _

contained radioactive metals and other pollutants, which ma_,.still b_":_:_'n_minatir_:_j _
,' _, :__ ,' ,, •

groundwater. Refer to Finding 3.4.4.3.1.c for additional• '_4f6_mati'_. on"'_,hown r,v

¢. , .

ground 1rater contamination from this source. ' .. - , "' _
4 . " v

• '• ,q,. ", '.

•., , , . • _ i :' "%, ii ! r• .%

• Sanitary Sewer Mains and Pipelines• As o_Bine_l in Sec:tion'3..3_'l,, 2•88 million liters per day

(761,000 gpd) of BNL's water are ret;]sarge.d,.i'q gra_d_'ter via cesspools, line losses from
D" _, '" '' ' • " ' " ' ' '

the collection system, and per¢_tatlon'._owrr_. _rd ffrom the sand filter beds at the STP. -_

About 1.2 million liter, s per day (3,17.,00O_jod) of this total are lost inadvertently through
. . .., ,_' _.

leaks in sewer,pii_es a'nd joints enroe.te to the STP (ERDA, 1977). Cesspools were discussed D, 4

above. Th_i_ater..recha'r.ged,fr_or_ the sand filter bottoms iS of the same quality as surface

wate_:'r'elea's_[ _6 th_-Pect)'nic"" "- River, both having received the same treatment. But the _ni

.' _ate.r,-[_st thro,_b.teaklng pipes and joints has not yet been treated, and contains raw _-
." " se_ _i_..any laboratory-generated contaminants. The sewer system dates back as far

' , as 19._7, with major repairs in 19t0when 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 c_fcatch basir_s, 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 deve!oped 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 events, concentrations of pollutants are diluted to low levels,

typically below limits of detection.

However, in the Hazardous Waste Management Area (HWMA), runoff s much more likely

to cor'tain elevated levels of contamination. Runoff from the materials handling and

segregation areas is diverted to an unlined pond just northwest of HWMA operations,la_d
"t.

partially outside the fenced-in, secure area. Neither the runoff nor the receiving, p_.Dd.,-., ,,; ,

have been characterized for hazardous or radioactive pollut_,n_s'.."'. _efer '.t'.e

Finding3.3.5.2.1 in this section and to related Findings3.,2.4.3.'T(a:_,i..'._._.4.3.1(a'/I'':

and 4.1.2.3.1 in other sections of this report. " :'": ""'""i'_" ''_'''''

•b ',° . _ ._ ,

There have been efforts made to control ruqoff i'n c,ertairl 0ther. areas where potential
,.'.',

contamination exists. For example, the Central. Steam'#aci'l_tg"(CSF) has enclosed its fuel

storage tanks within containment d.ik,es.,Sot_l'e.of"vvhich.a're impervious• Runoff collected

within CSFIs mini-tank farm con.t'ginm'er_t'ar'eai.i_.chc_cked for visible oil sheen. If sheen is

absent, runoff is pur_ped to the sanitar_/:se.wer collection system for treatment at the STP.

If sheen is visib_: samples are coli 'e'c.t'edand analyzed to determine whether the runoff

must be tt*e_d as,a haz'ardj_rJ_iwaste or can be released to the STP.

• , , _'_ , ._

.... BNL ,_l_ribes :other methods for eliminating the discharge or release of oil in its Spill

' "" Pr_.y_,nti6n:_:;:'-Control, and Counterm_.asu_es Plan (Mahlmann, 1985). Preplanned
e

:'_ '. .'" proc_resare 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. TheSPCC 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.

3.3.3 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 December21,1983, this release point was deleted from permit

requirements, andiron limits at outfall001 (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 18parameters, plus a

requirement that the receiving stream's dissolved oxygen content must not be depressed to less t_an
, . ,

3 mg/I downstream of the effluent release point. Sampling frequencies vary from contin'(J.ousl):.for
. ; '° ', ,;.,.

flow rates, to daily for 6 parameters, to monthly for the remaining 11 parameters,. _,esC_lte-the la"._.e
.., , .: .....:'/..

list of requirements, BNL monitoring indicates a very high level of complian.ce with 'SlSDE_.gmitation'_,"

consistently meeting specified numerical limits 99percent of the time..The.@nly pa._,.me:_s that _
• '!_' '

occasionally exceed compliance are total iron, pH, and radium-2:_'6_'. Total _r6n'p.roble'ms originate

with the well water used on-site. Wells 4, 6, and 7 are ohigh'in.,iron.conten_:,"_ut are treated to less• ,, .

that., 0.2 mg/I prior to use. However, even minor ad.8!!tio_.':of 6::5".m.g)l'0f:iiron will cause exceedance

of the 0.6 mg/I daily maximum limitation. '.B'u.t.e.v.e_".wl_'@'_..exC._dances occur, they tend to be

minimal. For example, the only 1986 iro/_ @.xceeBanc.e "ok'._rr_d on the 24-hour composite collected

in October, when the measureO,total iron c0ncent'_ation was 0.64 mg/I versus the SPDES limitation of

vun._:m""'_u,' " "" " " " '• ., . ,.,,r_ ,. , •

'" • "t, ' t. • 'v"• • .

Similarly, fgr pH:'the li"SLta'{ion sl?ect{;es a rang_ of 5.8 to 9.0 pH units for the BNL effluent from tne
• 0 i. "

STP. The r:ar_g_wa_ miss_iby'a'narrow margin- pH 5.7 for oneday in September 1986. Ali other pH

, readings, ran'cj_l'_o_i:'_S.8to 6.8• Considering that pH readings are made daily, compliance was
'.i:'.;

obt, ail_e'd 99.5_tcent of the time. The lower pH values are consistent with typical Long Island

grouhdwater.
o

BNL monitors gross alpha activity readings daily at outfall 001 to assess compliance with the SPDES

limitation on Radium-226. Throurjh an understanding with the State of New York, specific analysis

for Ra-226 is not required unless gross alpha concentration levels exceed 5 pCi/I as a da!ly maximum.

BNL monitoring data show very few occasions when this !imit is exceeded in the STP effluent, none

within the last 2 years. M_,, mum daily gross alpha concentrations for 1986 and 1987 were reported

as 4.52 and 3.40pCi/I respectively. These maximum readings occurred in Januar_ of each year. The

long-term average of ali monthly maximum gross alpha readings is 2.3pCi/I, and the 95 percent

confidence range for maximum concentrations is 0.8 to 3.8pCi/I. The overall average for ali daily

gross alpha concentrations (not just the monthly maximum) i_ 0.6pCi/I, or 12percent 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

- SPDESEFFLUENT MONITORING REQUIREMENTS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

OUTFALL 001 (SANITARY SEWAGE TREATMENT PLANT EFFLUENT)
,, _ i iu i

Limitations

Parameter Sample Type Frequency ....... ,- "

Daily Average Daily Ma,xi_nu.m
II I 11111 IIIIII I Illill ' ' Iilli' ' lRt' i";

Flow Automatic Record Continuous 1.86 x 106 GPD . ,.! .... _,,. ,i."'' _,

....... '. "i, ; i ,
"" " " ':(_i' _'"Temperature Grab Daily - . ,,. ,. :,.:.9, .F,..

ii iii llll I II s' 'ii '"

pH Grab Daily , - '.,..... &.8,.to9.'0"
m_ iii • i _ li • " •

Chlorine Grab Daily ° *"' .. "," ' .';i' '.i:,0.05 mg/I
ii ii iiii h ',

il_ " .... ' "" 0.1 millSett_eableSolids Grab Da :.., ', ", ,. _.. ,
I i II ii ii Islj" I "" 'I ' I " i' t 'I'L - ii. , ...- ..,

BOD 5 24-hour Composite 'i M6ntl_y ".,.": ", }._.0 mg/I 20 mg/Iii ii i iiiiii L . . ',, . _,_ ', _ i ' '" -

Suspended Solids 24-hour Compo_{e _oht.h'Fy:.. t,"; 5 mg/I 10 mgll
L°'' '1 1 " ' ' ' ,_ --I ii

Copper 24-hour Composite '", I_#n, thly "" 3,0 Ibs./day 0.4 mg/l(_)

Lead 2_-.hourComposite " '.Monthly 0.75 Ibs./day 0.067 mg/l(_)
lr-- III nii

•"Zinc "..,'" 24-hour , Monthly 4.5 Ibs./day 0.300 mg/l(_)
,..% . . . • ,.

- o'ilv .... ' ' ' .............. -
Iron (Dis_ dci),. ': '..24-'hglj_'.,Co_'posite Monthly 9 Ibs./day 0.6 mg/I x

":,i.I " .,i: i." .... .., 9 Ibs./day
• _, ..._ . .I,. "1 _ I' ,,, --=, ....___.o
, . ;, .,,,. . ,,

5itver "_....., "' ".',',,...24-hour Composite Monthly 0.75 Ibs./day 0.05 mg/l(1)., :, _,

' , -" i i innln ii in

,Ammonia-N_,_{t'ogen Grab Monthly - 2.0 mg/I
I iii ii i i ii lr, •

Total Coliform Grab Monthly - 10,000/100 ml(2)
-- _1 • i i iii li

Fecal Coliform Grab Monthly - 2,000/100 ml(2)
i i ii ii iii iiii

Gross Beta Grab Daily - t,000 pCi/l(3)
- ii i li --

Radium 226 Grab Daily - 3 pCi/I
.. ii ii iii i i i ill.

Strontium 90 Grab Monthly - 10 pCi/I
.,. .. -- ,,,

OUTFALL 002 (DISCHARGE TO HN RECHARGE BASIN)*
, .,,

Flow instantaneous Monthly ! 1.86x106GPD -
i Illl I II l I

pH Grab Monthly - 6.5 to 8.5
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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)*
ii ii ,|iii ,.,.., , ., , ....

Limitations

Parameter Sample Type Frequency ,,,- ..... - , -
Daily Average Daily Ma,_i_nu.m''

II I I I II I J '

Flow Instantaneous Monthly 1.5 x 106 GPD "':. •

.............. .:Grab Monthly - .. 6.5pH
, | , "| ii II_ ,_ --

e,' q '""_'"
• • b

OUTFALL 004 (DISCHARGE TO HP RECHARGE BASIN)* ' ,i", ',. _ '. _'"
Flow Instantaneous ' ' Monthly.,, -t. ,1,7 x 11,0"6.GP_'; i

I ii '" 'f unl I I . . II nml _i

pH Grab Mc_nt,bly '",..:".. ": ". "' 6.5 to 8.5, , , • .,' ', .

l [_ iiii | ii . I ii
,.. ... , , i

• ' :i:1 "'
OUTFALL 005 (DISCHARGE TO HS RECH._R,GEB_$1.N)'* "'.':

' Instanf_aneous '..". W_ly ' -- ........ -- --Flow 5.0 x 103GPD -,

pH _G_ab '.,.'.., , • Weekly ' - 6.5 to 8.5

..... ,:_....,,...,"
: !"::,. ..., .,. ,...s., t _,

OUTFA_O6(.D_SCHA'._;T:O. HT RECHARGE BASIN)* _ _ __
-_o.¢v.'_i;':,i_':i.':. ,. i?_s_antaneous Monthly S,0x103GPD

pH,.i,T' '.i ", Grab Monthly - 6.5 to 8.5,' . ,_ _',dl, ,,, lll|. __ I

. ,. .

SOUr.ce'NYSDEC, 1983

GPD Gallons Per Day.
(1) Instantaneous Maximum.
(2) Monthly Mean Geometric.
(3) In the absence of srgo and alpaca emitters.
• Records maintained at each discharging facility.

Add iti onal., Req ui re ments:

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

• 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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3 pCi/I limit on Ra-226 concentrations in STP effluents is very unlikely, as is the need to analyze

specifically for Ra-226.

Ali 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

large enough that the high end of their 95 percent confidence range would begin to approach

permit limits. The range for temperature is 50 to85°F , with a permitted maximum of 90°F. For total

suspended solids the expected range is 0 to 4.4mg/I while the daily average limitation is 5.0 r{l_/I.' _.

- Data for lead are difficult to assess, since analytical results sometimes include cQncen_ra_i_ns
v '*_ .;. '. _, :*',

expressed as <0.1 mg/liter. The permitted daily maximum concentration is only 0,'0J_7mg/.}iter, s0:It,.. ,. ., ;. ,.,;':.
is not possible to state with certainty that a <0,1 mg/liter measurement i.s,ii_.or oul_b{<,6'n_pliar :e:

i ei,,,,' _. . * ', ,

BNL has made improvements in its analytical capabilities for met&Is to e_minlate th'is_:unce'r'tainty.
- _ , ' 0 " o

The most recent analyses show a daily maximum lead concent, ratio'n of onl'y _i.01'3 rag/liwell within
'. '. ,, ",,,

lead's limits '. '...... " ' '. ', % ' , , _,. '., _,, •
.., ,, .. ,,, , .,

'."" ' ' '° . °. t

' '.... :i.",. ", i,',, ', ,o,

....With respect to monitoring stations 002 th_pu_ _'" : :" ':frm.m.errcaJ lir_it.ations are provided only for pH
;!;.. ',., : .', ,"

and flow rate. Radioactivity is routinel_"mo_i.t'e_e¢l.fo'r, comparison with applicable Radiation

Concentration Guides (RCG)in eft.ect in 1985. ..Heav_ .metals, chlorides, sulfates, specific conductance,
• ..% .' ... 0..,

and temperature are als_..,FOutidely, monitored;'_t least on a quarterly basis. Filtrate analyses are

conducted annually."i:._he m.,O.stdiffj¢_ll.t,cbmpliance problem is the ow pH typically discharged to
, A ,,, "; " , ' ," ", ,, '

th s. 2,s',H belo thepH6.Sl v.I pecifi in
limi.tadons.',_:_u.t._{i 002 p_'_eadings varied widely from pH 5.0 to 10.1 (the only pH outside the high

',end o{ _e ra.nge). :q'his recharge basin receives flows from the AGS and the main ring heat

e'Xcl_adger and [_*'subject to wider variations in flow rate and chemical composition. Ali four samples

for0_fall 004 were out of range, varying from a low of 5.0 to a high of 6.0. No 1986 pH or flow data' o

were given foroutfal1005, but 1985 monitoring datair, dicated 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 nonconformance£. 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 outfall001, the STP effluent,

provide for a pH range of 5.8 to 9.0 units to be considered in compliance, even though much of the

total volume will percolate to the groundwater aquifer. This wider range seems rnore representative

_,_ :_,,',,"_n_'_Nla rnnHitinn_ fnr r_rharn_ basins also.•,,.,,, _ ,..,_. _ l,.,. _ _, _ .... _ ...............
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TABLE3-12

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

i _ nn, i ,,, iii i I Illl I

SPDESOutfall Number
iiiii iii __ ii ii ifll iii

002 003 004 005 006 _'I
._

II I I I

pH, units 5.0 10,1 5.0- 7.4 5.0 - 6.0 No Data 53;7.
, ,'. 0...

ii ii iii iiiiii iii i

Conductivity, umhos/cm 126 170 177 No Data ...... 167...i,i'.!.i iii iiii v' : . '0 _. : sl ,
'.,

Temperature, C°, average 16 14 16 No Da{ai",i, I .,' "17 ;
__ __ , ,_!.. l...I _'_',. ".',.,

Temperature, C°, maximum 24 22 18 :N_,.?,ata ". '.' 'ZS,,pl ii i i iiiii

Chloride, mg/l, average 18.8 21.9 23:.g"'. .No,Data ...' 15.4
i ", , i i L i

Chloride, mg/I, maximum 19.2 26.8 , " .,"'.,,27'6"",";, _o.Data" 17.8
ii --" ° ' "' • i

" i:s " oSulfate, mg/I, average 12.9 ZO-8 '. :4. '. ", N Data 14.3
* _, ,. s i iiiii

Sulfate, rag/I, maximum 13.0,. '. ,, ::_2._[,,:......i"!.".._ 1-_,_ No Data 15.8,,, ,' : '.,, ,.'.. ,, ,,, ,,

Nitrate, mg/I < 2.S. ", ':: ':,<2:5 "., i', <2.5 No Data <2.5
, ', ,, ", ..iiii ii i iiii ii i

Gross a, pCi/I, avera0e ' " 0.183 '.., ... 0's::_50 0.198 0.604 0.089,
i i . | i ii i iii i

P , _8 ."'. 0.452 " 0.565 0.508 6.50 0.226Grossa, Cill, maximum' ,: .. , ",, . ,;,

ra:_ '" ":!:: :'_3 2.48 1.52 3.56 2.61Gross 13,pCi/L,,_ve _..' :.," 1.3'
A

lUll I I II I

Gr ssl_, xi 0 .. 90,1 3.81 2.30 18.8 339
i m ii i " i ' 'li i" iii i ', iii iii. .

Tr{iiCrm,_C_.'aver,age'. '.. : :::', 331 221 147 385 309
', _ _ ii I , | _ _ __ i iii ill iiii ii

....Tri_um, pCii_maximum 1,950 452 290 3,550 467 _,,
i i ii i i iii 11 i i i ii
,.

Sitver, rag/I, maximum <0,02 <0.02 <0.02 No Data <0.02
llnl iii ii i

Cadmium, mg/I, maximum <0.005 <0.005 <0.005 No Data < 0.005
_ __ iii

Chromium, mg/I, maximum <0.025 ,::0.025 <0.025 No Data <0.025
iiii i i ii i

Copper, mg/I, maximum 0.16 <0.05 <0.05 No Data <0.05
Ill III III III II n

Iron, mg/I, maximum 1.93 2.90 2.24 No Data 0.08
ii lUnl i

Manganese, mg/I, maximum 0.27 0.24 0.17 No Data 0.05
llnl un iii ii li I ni

Sodium, mg/I, maximum 18.7 24.5 29.1 No Data 25.6
i iiiiiii i i

Lead, mg/I, maximum <0.025 <0.025 <0.025 No Data <0.025
i i iii ii iiii

Zinc, mg/I, maximum 0.07 0.04 <0.01 No Data 0.01
i ,,,,

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 outfall001. As discussed

above, pH readings were out of the proper range for ali 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 15.0pCi/I. Likewise, ali average gross beta values and four out of five

maximum gross beta values were well below the 50.0 pCi/I compliance level proposed for drinking

water. Only outfall 002 .reported a gross beta level of 90,1 pCi/I on June24, 1986. Samples coll_t'_d, ,

in May and July at the same outfall reported gross beta readings of 2.79 and 3.91 pCi/I, respectively.
_. .r 0 _j,,

This 3.91 pCi/I level was the second highest reading ali year; hence the 90.1 pC[/t ,rev_t,r_aybe'.a_
_ ,i ,: : : L:?.,

anomalous reading. Ali tritium measurements observed for the five rec,harge I_¢_ns!_ere mer_"

fractions of the NYS drinking water standard of 20,000 pCi/I, The highest.:_'_:.m, um"l_vel '6bs_rved,
3,550 pCi/I at outfall 005, is still less than 20 percent of the standard." " ' - ', •

" With the exception of iron, ali metals analyses yiraed'6n.ceh i a iank  ell"belowdrinkingwater

standards. Likewise, chlorides, sulfates, and r_:t'rate_.a_iso vve'_ m'i'_r fractions of the NYS drinking-. • • ,., ., ', ,o

water standard :c.,els of 250, 250, and 10 m.gt!, re_pe_ct[re{y,. "

_,,

Besides the required anaJ.y.S_to': _easure com'pJi_nce with regulations, BNL also tracks radioactivity
.,, . ; a '., ". , ,

up and downstream'i_:.t_e Peconic.'.l_j_er.iFO'ur background samples are collected upstream and from

the north br_i'_l_:'of tFltp"Peconir_-and"from rivers outside the Peconic drainage area for comparison
• 0 _, . '. °, ,.' ,,

with samlbl,_ _lo_nstrea_l"._ the sewage treatment plant effluent discharge point. Refer to

t3 f _t recent results of analysis, Sources along the Peconic River are identified as

foil_ws ";::";"':L,.
', ,

., •

; ..

Point HM - 0.3 km (0.2 miles) below outfall 001

Point HQ - 2.0 km (1.2 miles) below outfall 001 at BNL Boundary

Point HR - 19.5 km (12 miles) below outfall 001 at Riverhead

Ali 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 ali samples (including

the STP effluent) could meet the applicable standards and RCGs. For tritium, effluents contained

3,000 pCi/I on the average (equivalent to the RCG), with peak measurements at 3 times that value.

The NYS DWS of 20,000 pCi/I is achieved for ali samples by a comfortable margin.
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TABLE 3-13

RADIOACTIVITY MONITORING OF SURFACE STREAMS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW yORK

.... III I ...........

pCi/I
..i i i ii i i ni

Location GrossAlpha Gross Beta Tritium
I I I I IIII I II I &-_.J %

Average Maximum Average Maximum Average ,Maximum
IIII i ii llll ,_ ,,

Backgrounds "",. ' '"
'., ..

Point HA 0.056 - 0.943 - '.2,_ ,' -,.,.. '.
I II I III II _ I I I'

Point HB 0.056 - 0,873 - ' ," "'. 189" '.,:,, -
I I I I II II -- I v I I I II1" II I

Point HC 0.113 - 0.943 ':, .-,, . , , '.,2]. 5 . -

--" _ IIII __ II 'i "" ' I ,. '' I

I .i i _,'

Point HD 0.056 - ) 306' .... . .2..", ; 80.8 -
, ,,, r, ..... 'I ' " _'' I', ,

Avg. Background 0.070 - 1.'065 ..... ,' 195 -, ,,', ;,'., ,. ',.
II I I III IIII II I'1 'l ,I '_ II I I II ' I

STP Outfall' ':" "" :...7.. ",,"
Point EA 1.460 ',"'4.5Z".:_,'. i I:i i'7i'I ".,£L, 37.3 3,000 9,07,)

,...... ,,, ,, . 'I '".i," ' ,i, ", "" ,

Peconic River ".

Point HM ..,. '0118,59 319.3'. ' 5.84 15.2 974 3,020. . °

I II . ." _" II I I IIII II

Point HQ .. ' 0. i"4'i.. ,' "13282 7.02 9.95 2,032 3 200_""- I' , . _, . , I, , 'l- '-' ,..... i , ,

Point H&F".', ",:i':,-' ,_"" 0;j8cJ"_,' 0.565 1.74 3.14 144 509
L . '!' I . I- II . I "

NYS DrlnkrBg ,- .'," '": -. 'i:",':'

Wa.ter,Star_.,_,e t...._.:,' 15 50 20,000
11 4 " llll ' b Ill ' ' I_%_ I III IIII I I I

Der ve,d Con Sration; , .' (a) (a) 2,000,000
Guide (DCG)......... i,

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 SEPDivision 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'sPond, 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 samples were analyzed'ifor

Sr-90 and tritium as well as Cs-137, so future tests will include those analyses. For Cs-_37,_.i._he

downstream samples averaged less than 10 percent higher than control samples _;l_'eh"bll spe'c:i_s

were compared, and about 12 percent higher when only chain pickerel were _o'_p_r_d. Thes:e"

differences are relatively minor, and could reflect analytical variations alog, e; il"he largevari'g't[ons in

- Sr-90 concentration for ali species in Donahue's Pond could be a result of different a_jes (compare

the two brown bullheads), of feeding habits (bottom ffeders li_e.t_e,bulll4eads; predators like the

pickerels; and omnivores like the shiner, perch, and_sunfi_."), or.dr, va'kyilr3_jskeleton sizes, since Sr-90
, . , ', ', ,. '., ,,

tends to concentrate in bone. ' • ....... ,."
, , ,:,:, .'_..': . .....':'.. ".-." ii.. ,"
.° '., ,, ,

Drinking VVater Controls " "'t ' '" '°

q , ", , °, s

,. . _t. _' "o ', , 4

Because of high iror_::._,o;ntentfor _vat.er'_un_ped from Wells 4, 6, and 7, the Water Treatment Plant

(Building 624),l:_'v..ide_;i{_.e_tme_l: ., idcluding chlorination and filtration, Iron is precipitated out of
,: _;, - , :.........

solut!on _i_,cj._:[i..n'le, t_fQ;t_utated using an organic polymer, and removed in two stages:
• '_ ° ,. .w._, ,

, , v. , , ", o, %.

, se.dwmentat_Ot_'.4,n a4_'ninute retention tank, and filtration using dual-media (anthracite coal and

_;a_l). filters. Tl_e 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 years 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. Wells1 and 2 have elevated

levels of 1,1,i-trichloroethane at maximum concentrations of 0.674and 0.212parts 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 Section3.4 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. Ali systems are tested annually and rebuilt every Syears. Ali work is done in

- 3-53



TABLE 3.14

RADIONUCLIDE CONCENTRATIONS IN FISH

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

pCi/kg wet weight

Location Species _ , ,,

Cs-137 Sr-90 Tritium

IIIIII

Backgrounds:

Artist Lake Chain Pickerel(a) 285 NA N/_' , i, -

Swan Pond Chain Pickerel(a) 305 NA _" i_ -"
.,: A ".i q '

Carmen's River Chain Pickerel(a) 290 ,NA_, ', ;', "..,'NA "
'1 i i i ' ¥'1 _I , ,,,, ', i.

Average, 293 . . ,- " "" ". -
i ii i ql" '_ i i A. _

iii I _. i'l i ' i

Downstream' , :,,, .,, , ,/, ,.,.
, , '", 165" 709Donahue's Pond Chain Pickerel(a) ,334 ',, .., ., .....

• .o ,, ... -

Donahue's Pond Golden Shiner(c) .... , i9;4., ":_ :, ' '2,;597 841
iii _ I . . . ,f , ', i

Donahue's Pond Yellow Perchlc) . ' , ' .'_,:,,581' " " 1,025 926

Donahue's Pond Bluegill Sunfish(c}. ""i" " : -'', . , . " "t95 633 843 -
i . o ii Ii ii i i

Donahue's Pond Br6wn Bullhead(Sl . ':,'-" 253 113 1 742
,

Ii I • i =

d', " "Bro ' "Donahue's P,on w'n Bullheac]_b_,. 370 3,328 1,470 =
",1" - , i,

Average, !_:,, ":":.. ," :_" '"" " ' 321 1,310 1,089
i i " ' i "i! i % ! * e _| iJ

,;., ,., ., ,..
• . . ,,,. ,, '

.Source:.i.Ad.a'Lo%'edfror_. Day, et a., 1986.

• NA Not"A_alyzed
'" {1.)" Juve_[re 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,Connection

- 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 low levels, w'.ell
o. • ,' ..

within NYS Drinking Water Standards, or RCGs. Metals problems were limited to iro,n,.,_h_i¢.h.i_l.l_lL
wells have in common with much of eastern Long Island. The highest concentration_'o!, iron'_a_e

: removed in treatment, and the water distributed throughout the system i'_pi,cal:ly;i contain_ ;

<0.2 parts per million '" ""'.. . .,,. "

With respect to organics, except for Wells 1, 2, and 3 cite#,abc_ e£.the, aini"n'_ welis generally show

less than detectable or very low.levels of organics, i'l_hlor_.f.orn4,_'_dl,,ilJ'_trichloroethane appear in

most wellwaters, but at concentrations typicallY)[essl .tI_13 01'(_i.'.rn_:"AII concentrations observed are
6' _" °'

well withinthe NYS Drinking WaterStandar'di!°_'a'_;i4s'brYlJ'mi'_s,." , ii...,,":" ." ,,,
Bacteriological samples ar.,_;colle.c.t.ed and an_.yzed monthly, with ali results reported to Suffolk

County Division of H_a}it_' Services':.."lq.ge_eial,no bacteria are detected, a fact whictn indicates that

BNL's potable'_!u_y m:_'ets'all re£uir_ments of the EPA, National Prirnary Drinking Water Standards,

and New York _ta'_e Sani't_'ry,'i'Ebde.

,,, , ' ,;' ?.,

._'3:'5 ' Findings'and Observations

3.3.5.'1 ..C.ateqoryI

None.

3.3.5.2 Ca_ll

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

Finding3.2.4,3.1(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 is
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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 _onstituents. 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).

Ali four groundwater monitoring wells reported the presence of 1,1-dchloroethane; two

wells (WR and wg) reported chloroethane; WR also showed benzene and toluene; 'and
-- q, .

2C contained ethylbenzene. Concentrations of toxic metals were uniformly low, e'xc'ep_ :inr

zinc, which appeared in wells WS and W9 at 5.4-7.5 mg/I, a level which slig.ht]'y"_c_,.eded'_:."_'e

- NYS drinking water standard, Iron and manganese were at elevate_[ conc'entr_a,t i_,ns, man's"
, ' . ',. 's , '

times higher than drinking water standards (up to 300 times higher' far iron:and _0':times

higher for manganese). These metals are present at concentrations ._to'20,times _jreater than

those found in other typical Long Island ground w'ater..fr, orn .oft:site i o'_ations. Conductivity

measurements for well water from these foGF':mor_{'oring'wel'fs'vv_,re typically 10 to 18 times
, .4. 'o

higher than background a fact which i)Idi,cateet,'_tt_e13r_sence'of dissolved contaminants. The' . ' '. ".: , : ,'".i, ' "

groundwater contamination in this'area, _ch:'_s'discus_ed in detail in Section 3,4, may be the

result of percolation of c,ontaminated surface"water into the ground, Survey-related sampling
., ,

of surface water and:_dim_nt is planned.,'-

,I_. '"Di's.pos'_!"..,of"W=_'stes into Drains of Unsewered Buildinqs. Hazardous and/or radioactive
.

...."" . cbnstitue_t.s 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 CESSPOOLSOR SEPTIC TANKS

BROOKHAVEN NATIONAL LAB()RATORY, UPTON, N EWYORK
',,

.... , I I I --' ,,_, ,,,,

Location Process Function Potential Contaminants
_'_ iiiililii I I Ifll I I

Building 51 Atmospheric Sciences Light Laboratory Not known
I I I I iiii I II ....

Building 197 Components Cleaning Line [.ight Laboratory Acids, metals, solvents ,"
I ,I III I I , ,i I " ' " :

Building 244 Carpenter & Paint Shop Maintenance Paints, thinners, sotventf4:..;
I II IIlI III I II II I III III _1 -, "' %'i' :'1,

Building 348 Calibrations Light Laboratory Not known (Rad?)" • •, . "....
I I II i II I I

Building 405 Lumber Shed Storage Not k.nown"-.,'"., . ':"." "_;
i i II iii iiiiiiii I I IlU

Building 422 Carpenter & Paint Shop Maintenance Pai_'_sii'thinners');soi'v'e_si I II III I I II I IIIII III -

S IT. _" ,Nuclear Wa te , Radioa'ctivit_y, m_.als,

Building 445 Hazardous Waste Management Processing*"'.. "',,, organics '-'"
- ,..._ '-, .;:. -_ J .......... ,

- "Bu,lding 449 Telephone Switch Room CDmmt_f_icatlQl%-. .NOt kiffown
I lip I ii i III III | I I d I I ii I II ,,

Building 479 Machine Shop B .,. Flea.vyM_lchi_n_ (gils, metals, coolants
' " ' ........ ! . . 4 'i. ,,. 'is '2. '_. ...............

Building 624 Water Treatment Plant.,'.,. "., .,,"0tJ('_ti_es ..i..:.; Laboratory reagents
= , , . .tj , .'. ,, *

I ii iiii i I I II ]1 II III I

Building 904 Cryogenic Testing ' "' "./Neavy.taboratory Not known (Rad.'?)
IIII i Ii III I IIII, I ii. _111 i I 2 IIIII II II

Building 905 ADD Coli.& Megnet Asseml3l,y.':.,. 'A;_sembly Acids, cleaners
II I nii . , .i _'I III I . . II lip • I I I

'.. . ,' " R&D, Demo and

- Building 913A A.C."_0use.- NE " i".'" "''::.!, . :,. ._ .. ." Testing Not known (Rad?)
...... ", , . ,' . - II til I

B',ilding:9;3"D :A'. C. ho:use-5i/_ / R'&'D,.Demo and Not known (Rad?)
• , . • -. _... Testing

• ,, "," ' t - :" _u i' III

....." '"" R&D, Demo and
8uild_n.g 91_,',",. AGg'l_eam Components Not known (Rad?)

• '. :, Testing
'_t '' ':_ I I I I IIIII I I I I III I

4

Building, 919A Cryogenic Target Assembly R&D Radioactivity, cleaners
I. . I Iii I .....

: Buil.dir_g 919B ADD Works Area R&D Radioactivity, cleaners
I II I I

AGS/ADD Receiving and
- Building 926 Storage Warehouse Not known (Rad?)

_ i|u u |1 H i I

" Building 930A Negative Ion Source Trailer Light Laboratory Radioactivity, oils, solvents
I , I I _,_, __ II BI I III I

ADD Magnet Trim Coil
Building 935 Winding Wareho, ,e Not known

I IIIIII II ii i I I I I 1 I I I I IIII

Building 940 On-line Data Facility Computing Not known
III iii i II

_ Building 945 ADD Magnet Production Hold Assembly Cleaners, degreasers
II II IIIII III III I II I

i Building 963 R&D Facility Assembly Cleaners, degreasers
I iiii 11111 III I II I I I I ii '1 I

Bubble Area, SPSStorage and
Building 975 Mobile Laboratory Light Laboratory Photochem_cats, organics

,,,,, ......... ,,, ,,, .....

Sources' Carlson&Sweatt, P.C., 1985; BNL, 1986b; BNL P!antEngineenngDiscussions
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The historical analytical data on _nese wastewaters are too limite0 to accurately assess impacts

from these sources, Even where data exist, they are often contradictory and inconclusive. For

example, 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:

t

.................
o, ..

Concentrations in ug/I . "
, , ,_: ,. _

Location and Organic , , ,.,,'," _....... .., , ,.

BNL SCOt,S' " '. '• ,. ,

_r

Building 197 (Components Cleaning Line) .'.'. '.: :'.i,,_," ,.,,.
ii llnl Ill i i.1,i'_'i ' ;'I ' " I "_,,.,I

i "':..' " 0001,1,1-Trichl oroethane ,4 i" '
iii i i i n _1 . . ,

Tetrachloroethene , ..,. < 10. .. . ;.. , _9.5
1 i _ • _ i '1' ° '| '111_ ',

Building 244 (Carpenter & Paint Shop) * .... .'...,
i i .- I. ii

,. ""...': , ,Toluene ' . ' _ ,""_ ":;.'$,5 '"' 130
,ill I_l m _I,-.' . • 16 iiiiii

" ' "' ,':Jr _'7'...< tb 8,000Methylene Chloride "'" ",,,b ,i I , , .... ,lh

,, < I0 3 800Trichloroethene , ',, .. ,

Source: Analyt, j_J, Data..R_,,port Forrhs"{rom SCDHS files
• - ,." ._}. ,_ '. _.o ."

;J' ". . 4

Pl_,,' #,,
,,.... ,, ".. ,,

BNL h_=_n on'_j_i'r_,g';61an f6r::'l::it_asing out the use of cesspools as a disposal method for

lab6ra'tory.,_astew_t_.er.s,,:'but the environmental risks associated with cesspools will become -

. . 7._ERCl__,_gb'esu_less proper closure methods are practiced. Refer to Section 4.5 for discussion

:...., 'O$:relat_12'_indings 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

. _Nill include active cesspools that are scheduled for closure and other active cesspools not yet

listed as candidates for closure.

2. Inteqrity of the Sanitary Sewer System.. As !ndicated 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 STP, 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 Ca.teclorv IV
I

1. Unanalyzed Discharqe from Buildinq 938. There is a potential for the release of contaminated

once-through cooling water from B-938tothe storm or sanitary sewer, (BNL was uncertain

" where the drain discharged.) The coolant is from the magnets on the Radiation Effects Fac.ility
, o ' .

Beam. BNL has not characterized this wastewater source, but has concluded from cal'culat,'i:_ns
.... ,.ii _.

that maximum potential releases would be limited to 25 uCi/year of beryllium_.i'ah'd"_l uCi/y'eaf.
..

of tritium. BNL is considering conversion of the Cooling water system:,to a crQsed_.J#bg.,a ste"_"
_us," ..i

which would minimize any discharge. ', ". '. : ".,_:..
'. w o'', ' ' "4 ,

_ .Q'"* , "_ '_ '4 ;'" ' • ';_

2. Unanalyzed Surface-Water Flow Outside Boundaries..., BNL's,.. su/face-water monitoring

= program does not account for ali water !_'avingi':.t.he'.,,S).t..e"aS:,s_rface-water. A natural

surface-water body, identified as Zeek'_.P'ond :(s_l..on UI_'_GS/_'aps,lies just inside BNL's eastern
p. _, ', :., . , ,' .:, ' .-.

" boundary and drains due east in'._..a '_ ''_ " ....t_[b,utar_/,:io.f tl_e Peconic River, downstream of ali

surface-water monitorir)g points except f6i,":_he one at Riverhead. This discharge is not

covered by any existing,..._. p'e.rmit and is nO_'_ecessarily a pathway for off-site migration of any

known conta_.iir_a'nts.,,. How'e_er,_the absence of data could be a problem if questions arose

:_..,: "-.:i":.,..._',,,,"_" '_':""' r
abou,t,,tbe_l_ara_.ter, rstlcs.of.thls sou ce.

• *' "¢.i, '#, ""

':....,...,. .:.L,o
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].4 HydroqeoIoqv

3.4.1 e.ackground Environmental Information

3,4,1.1 Geomorloho.! oar

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, which trends along the center of Long IsPa:nd

and passes just south of BNL, and the Harbor Hill moraine, which lies along the north"_or._i::'_f

Long Island. The resulting basin between the two moraines is the Manorville b_sm. ahd f.orms _
•:,.:,, ;... :....,:,.:.:,

upper drainage area of the Peconic River (De Laguna, 1963). . .......:?,. ,.,,, .;.,.......',,_,.. ";, ,
% '.

• , . . . , .

3.4,1,2 ,Geolocw_ ':"" " " :"..
,=, . ... . ,

.. ", -: .;:. -'
. 'P_' :"_. . , '; ', . ,

..,.... ,, • ':... . ;,

Six principal stratigraphic units have been recognize_:at BN.):,,w_i<:43i_._een identified in well logs
"t ,'0 ., '0' ,% 'd" "

(De Laguna, 1963): ....
=, ,.::.,.

Banded Granitic Gneissi,.,,T.'..,f,'_sP'l'e_ambrian perl_l rock unit is considered the bedrock beneath the
I..:. ;j _; '. ._.° .t '

BNL site. These gn_"._c: roe.ks a_e.:_EL_e:::_ rocks the site are_est beneath and referred to as the
,. o , ,= o ,

basement C_j01;_, T_!'ap_roximoat_'clepth to this unit is about 1,500 feet below land surface
,:,:,., ;. :" .,.j,,....:...:....

. .. ,, ,'...._,:.. '_.,. .....
• • , ..',.., ._,_.. ,_

,Ra,rit,_h Eorm'a_{pn'i'",_ris Cretaceous period formation lies immediately over bedrock and is divided

iht0 t.wb princi'_l stratigraphic units: the Lloyd 5and Member and the upper clay member. The
, =

•en;al.re.formation is about 500 feet thick, and the top of the formation is about 1,000 feet below land
, ,.

surface.

Ma.qo..thy Formation.: The Magothy Formation is also of the Cretaceous period and overlies the

Raritan Formation. lt primarily consists of alternating layers of sand, gravel, and sandy and silty 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 rang=ng from 10 to 20feet, and is

thought to overlie the Magothy Formation in most of the area of BNL. lt is not known 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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_idih , IhJILidllll,

" Glacial Outwash and Moraine: The uppermost stratigraphic unit consists of about 200feet of

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

units, which include '

/

• The basal unit, consisting ofa greenish_ __,i,_ndyclay containing medium-grained sands.
,i i . '/, ,

-_ • The Ronkonkoma Moraine deposits 'and 0Ul_wasl% which consist of crudely stratified,

silica-rich sand with variable amounts of gravel with some silt and clay. "'_.
q,

• The surficial silt and clay unit, consisting of a thin sequence of fine-graiqed"l_te'tials in'_e
',,, '.

form of discontinuous lenses ranging from 5to 10feet in thickne_s_'._,._l_i_ relative'
, ,,.,!.. .

impermeability of this material in the headwaters area of the Pecqnzc'Riverca, usef_'sv_'amps
, ,.,

_, _,', '_,. ', ': _,and small lakes to form. " - , ', -
, ...... '.. : .; :. ...

. '

- 3.4.1.3 .Hydroqeoloqy andGroundw_ater Uses '_" '.. ', . ,. #

Groundwater generally occurs in an unconfihed r_¢_ditlo'n on Long Island. The water-table generally

follows the contours of the I#nd surface. ,Water,t, able elevations b_.neath the site reported for
" '.. 'v" "

. .

1951-1952 ranged from apj_>rox[mately 35to 3_:'feet mean sea level (msl). The groundwater levels

are dependent on tf_e,i'_easo.aal r_cl_g,e'i'from precipitation. More recent measurements indicate

elevations .O_';_r_b..42_'f'e_,t'_Sl i_',th_t'i=ormer Landfill area (C.A. Rich Consultants, Inc. 1985), which

appear to'_e q.on_sten.Wlt,_'earlierdata. The aquiferbeneath BNL iscomposed ofthree water-... ,; ", ,, , ,

,beari_g".unit's;*':.the"mj_faineand outwash deposits,the Magothy Formation, and the LloydSand

- Membe'r of the_aritan Formation. These unitsare hydraulicallyconnected and make up a single
. •

zone'ofsaturationwith varyingphysicalpropertiesextending from a depth of 45 feetto 1,500feet

belov_the landsurface.The entiresaturatedzone consistsofstratified,unconsolidatedgravel,sand,

silt,and clayinvariousmixtures.The PleistoceneGardinersclayisdiscontinuousand partiallydivides

the saturatedzone intotwo major aquifers:the Pleistocenemoraine and outwash deposi_._(the

major water-bearingunit)and the Magothy Formation. The LloydSand isa thirdaquif !'er,,but is

considered to be minor because of its depth. Table3-16 summarizes the general hydrogeoiogi_:

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 1mile north of the site (Warrenet 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 (Grosset, 1985),

a figure which reasonably agrees with the data in Table 3-16.
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TABLE3-16

AQUIFER CHARACTERISTICS

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Aquifer Pleistocene Deposit Magothy
Below Water Table Formation Lloyd Sand

_.=
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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 asa"sole-source" aquifer. This aquifer serves as the

- primary drinking water source for Nassau and Suffolk Counties, population approximately

2.6million (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_}5.
,. , ,

Approximately 65 percent of the groundwater used by BNL is returned to the aquifer vig'rech_i_e
,,-.,,

986), :ti ......'basins (Blass, 1 8NL's usage rates do not, at this time, appear to be affecting lg'v_ater t(_b.[.e

levels or groundwater flow and direction off-site; primarily because most of:.the wa.t_, iw,_h,..drawn is

recharged back into the aquifer (C. A. Rich Consultants, Inc., 1985); Thenearest mc_r_.cip(_]_ell is
¢. • ., .

- located in Shirley, within 3miles downgradient of BNL. The nea'test resi'de6tia4 wellgare located• . ,' ,
'° ,, ",,, ': o, V

within one fourth mile of BNL. These wells are saDitary, water"s'uppli'es; and draw from the,, , ', • ' , , :

Pleistocene aquifer. The water from annual precipifa_cion";b'_s beer_ mo're, lthan adequate to recharge
,q, "°. ,_,

the aquifer in recent years. ' . . _''' ' -
•' ' ".: ,i, ' "p ,, . , . .....' '%_ • ' ,a

_0

-- ,. °0 •.,

Water quality analyses for soroe chemicals, a_ weii"as alpha and beta activity measurements, were
._ I .

performed in the la,tO:l".940s ,and early.t950s for the U,S. Atomic Energy Commission
. , ,. ,,. ,, , •

- (De Laguna, 1964). _.:"__undw.ater"f.rom"t[_e"Pleistocene aquifer, both on-and off-site, was sampled
%. •

and analyzpd[_!;"._rt'_"th'os'e _tudie's'. None of the samples showed alpha radioactivity; 14showed
' ' 4 ,'

- beta. activi_:_'_il_,,_he m'ax:rf_t_'mbeing 5 x 10'14Ci/rhl. The pollutant of most concern, identified from

.tt_e c_emlcar'.analy_:e_r_W_S,..:'.".:,.. nitrate. Nitrate concentrations averaged 1.5 ppm. Some wells showed
_al'ues.dp to al_etJt 70 ppm. The sources cited for the higher values were fertilizer application and

_ ces_,pbols. The detection of highly soluble contaminants, such as nitrate occurring in wells, is
o •

consistent 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 tothe physical characteristics of

_ the actual and potential sources of groLJndwater 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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BNLstaff have identified severa 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

con,am nation 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 an_i radionuclides, bot_!of

which have migrated into the groundwater. A remedial investigation of 'that ._,ea
,..,,. ,,.;_.!,

performed in late 1984 through mid-1985 revealed contamination b.y.lvol_ir.e org_0!_,

compounds (VOCs) mainly, chloroform, 193 ppb; 1 1 1-triehloro :an_,i. 900 ppl_i"

trichloroethylene,' 120 ppb; and tetrachloroethylene, 2,800 ppb (_c_:s_er, 198'5). _'_cond-

phase investigation characterized the extent of VOC corltaminatior_ and pro_ided design
e Q'"'_ , "', ": ',, _*' ' o'

for remedial measures. The extent of VOC c_ntamlr_ation".i_,,sho_/03 in Figure 3-9. Since

the focus of the investigation was on V_Cs, the ex'_e'nt o'f:._t'her contaminants was not
. , .... '.... '....

characterized. Other known grou_wat._r_o._tat_'_.nan't_".in the HWMA include ton, pH,.° . . . .., . ,
o'., '*,. '_; . ',., . 'a

gross alpha and beta radioacti_ity,'.;,t_i,t_u:_n;..and'Sr-90. Table3-17 presents selected
' ',. . ..0 ,,

averages of 1985 analytical data from wel!tin the HWMA. The iron and pH contamination

appears to be ,_l!"despr_ad, and the 'i_,_ is probably the result of the low pH en'viro.qment.

The cause'._"{he low p'his._O_:'vvell understood; however, acid solutions of both sulfuric
• • . .• •.. .

and, hy'c_rocl_i_'_i_'a'ci£1_, er_"_disposed of along with other wastes in the HWMA.

" .... i
, "" "'. Ph_/:s'_ai"(:or;i:trolsto mitigate groundwater contamination by the VOCs are currently being

empl'_ed 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 to_nterceptand remove theVOCs. Based on knowncontam_nant 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 shdtdowns from malfunctions or from freezing during

cold weather. The system ut',lization 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. WelIPW-4 was not observed during the Survey. Monitoring groundwater for

changes in the VOC 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

I IIIII I ............

Well Gross Alpha Gross Beta H-3 5r-90 pH ,FelD (pCi/I) (pCi/I) (pCi/I) (pCi/I) (mg/I)
rl I I II I I I

WB 0,55 65.0 8,370 30,1 5.0-6,4 2.14
_ --. i ni iii iii

WC 0.43 18,7 12,900 6.69 4.8-6,2 2.04 ,'"
iii i i

WO 0,35 28,0 13,200 20.8 5.3-6,7 0.73".:' :'.:
_ III III I II I I II I I _" '

WE 0,14 7,07 4,850 4,0 ,5,7-6.0 , ;':'4;9'6'. I':'". '_I II lull II I ' , ,

Wl <0.5 4,49 453 NS 5.,4 ',. NA ,:'' ,.: ". ;
,', ' • •

........... ".NS:""WK NS NS NS NS ;'NS',":'. ' :"-'-

WL -0,23 22,8 1,160 13.5 +2,4" 6.,'1 '.," 0,'.1,7
III II I I I| II I. I " I,

WV NA NA NA ,.19A,. ,, N_', I .'ND

I II II I • • I ,, U_'_ I '41iiiiWZ 0,056 0,88 <260 .'. NS_.'" " :'N ND
' _" -.,' ".i', ' i "- ,

Wl -0.057 18,8 1,4_0",, ' ,,".14,0','"',, " 6.5 4.97
II I ' _ ' ' li " ' I 'l II

W2 0,83 65, 1 ,, ,., ':,,,1{:4:}0,_ ,,"_... ' ';_:'2,,"'" 5.9-6, 1 0.24
III i iii I

2L ' 0,076 1,31 ", '.. ";'.i_f'07" ".i: 0.02 5.2..5,9 0,33
iiii I

2M 0,029 ' ' 1,90 . '..'.11,2_[t <0,26 5.2-5.7 0.23
IIII I I I I lr i I i

2N -0,0_,_" • . 1.76 'i'5 600 <0,04 5,4-5,6 0.25
-".. , ,¢.,, .. Iii , I

MW1 '",i,,._'125 ," ','31,.72.,,,' 207 0,82 5.4-5.9 0.31
Iii' " lr' :..L" I1' I I I

MW2: !'"', "i_:'_8;' ,', 6:r:_) 13 300 34,7 5 5-6,0 0,35. . .... 'a i ,
i: I J IL . I I I II

MWd,...,,,, 0.a3",';:'" 69.8 22,800 2 .66 5, 1-6,6 0.30
I _1 I ' ' I lilt I

" _W_i, lt_- ....""",;9,21 2.65 743 0,19 5,6-6.8 0,70° ,.,
"" i iF,

': '., MW5 :,° 0.170 7.78 4,500 2.65 5.1-5.6 0,59
III I IIII II II ......... , II. '

• , MW6 0 0.71 <400 0.24 5.5-6.1 0.55
li I I I ii I I i I

MWTA 0.36 45.6 5,090 18.8 5.3-5.6 0.57
i iiiii

MW7B 0,13 2.28 2,640 0.17 4.8-6.0 0.77
_ ii ii i

MW8 ' 1.05 5.03 212 0.30 5.4=6.6 1.14
I II r ii ii ii i i i i

MW9A 0,85 2.80 115 0.82 6.3-6.6 154 -
i iiii iii

MW9B 1.84 5.78 < 300 0.14 5.7-6.1 1,07
L i ii i i,

MW10 1.06 4.47 1,220 ND 5.7-715 0.103
i ......

_/lW11 1.32 6.24 97 NS 6.0-6,3 0.164
lm III II II III ii _ -

14W12 0.90 5,94 8,300 NS 6,3-7.8 1.19
ii ii i / p- i iu

I '1W13 2,40 7,79 580 0.23 6,6-6,4 2.60
' i' • -- i

Source' Adapted from Day et al., 1986.
NA = Not analyzed
NS = Not sampled
ND = 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 contribute d to soil contamination from other contaminants

- in the groundwater (see Findings3.2.4.3.1, 4,1.2.3.1(a, b, c, andd), and 4.5.2,3.1(d)),

Survey-related sampling has been proposed.
d

. _., i" .'

• The Former Landfill Area - This 12-acre area, which contains several disposal..site_jiis

located in the southeast section of BNL and includes the following act_al'a'nd'._ooten'tial
sources of groundwater contamination ,',. "",'i";, :':"::, i", p • J

, • '*;. '.. ',i 0_' ' ,..
'_. _'

. .,.. . . . . ..

Former Landfill ' ' ' ', '
• P o . .. _,

p '! . . . ' ,'

Chemical and Animal Pits ,,. ,,., ,,
. ,'. .

- - Glass Pits .. 0 ...... ,,
' . t,

- Slit Trench ':" .i _' = '" ". . .'.',i' • " " ,%

- Small Dump used in 1966 . i', ",.*....• '_.:',, ,'"' ". "!. ' 'o "A

.. _.

These areas ar,e'l_'nownto contain ha'zardous and radioactive substances as the result of
'f...

previous _."osal.:pract'ic_ "_'o'undwater monitoring data indicates contamination is

p.r_t. _n t_'f0'rm Q{-iroff;'manganese, pH, gross alpha and beta, tritium, and Sr-90. The
,: 0, :.- ,,..;, .:.....
_!1_ _,,_wngrcl_lletrt, D6, 11, li, WP, and WQ, generally show the highest levels of

", , : :"_" coh_',_mi_a_ion.Well D6, closestto the Former Landfill, has the highest reported average

": ",' ." tone,rations for 1986 of Sr-90, 11.35 pCi/I (EPA drinking water stanc_ard is 8 pCi/I and the
0

." DOE Derived Concentration Guide (DCG)is 1,000 pCi/l); gross beta, 12.90 pCi/I (EPA

. required radionuclide specific analyses at >50 pCi/I.); and chlorides, sulfates, sodium, and

conductivity--three to ten times the levels in the upgradient wells D2, D3, and D4

(Miltenberger et al, 1987). Table3-19 presents selected averag,_s of 1986 analytical data

from wells in the Former Landfill Area. VOCs have also bee,_ detected in the low ppb

range, but cannot be conclusively related to any specific source area Since this area _s
_

currently inactive, there are no controls in operation beyond monitoring. Information on

past practices and estimates of the quantities and types of contaminants are provided Jn

Section 4.5.1.1, and Fi,_ding 4.5.2.3.1(a, b, C,g, and i).

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

hazardous and radioactive substances (see Finding4.5.2.3.1(f)). Currently, *this landfill _s

permitted to receive only nonputrescibie wastes, but has iikeiy received other vJasT.es.

3-69



TABLE 3.18

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

-- IIN Iii I iii IINII __ I I ii I II llnl

Well lD No, of Chloroform 1,1,1-
Samples mg/I Trichloroethane Trichloroethylene Tetrachloroethylene

mg/I mg/I mg/I
III I

MW2 2 ND 0,0i4 NO 0,084 ,...,_ -__

ii inni IIInI I IIn 'J_LT -

WC 3 0,002 0,106 NO NO ":: :'.':
• ,_, ,e

iii i ilnlU iiin ,'.., " "_

WD 3 0005 0.078 ND '_',01i": -"_"
,., • , .. 't

W2 2 0,018n|l 0125nnll Iii 0.054 ,, ." ":' , ' '" _': 0_'3 ;" "*I'l " ' '" ' ii " "

MW3 4 ND ND ND. . , "..":, 0",.002 """

WL 1 ND 0,017 -.,, NI:)",,,"..,' "' "'.i- NA__ w... ,. i.

ii i i i i111 ' '1, I'lL i

': "" "_E)I.' !='. " ; 0.013Wl 1 ND ND ..,,,',. '- ' ,
" 'm , ,.,, b . ...._.

MW5 1 0,007 0;0,48 ' :.: ".. i 0'- ' ' I _,' .. , , 0.022

'_ , ' ',t' '_' ,',...., ', ,'.• 0, 2'!,_;;;':,i .: " '. '_'ND 0,0672M 2 0,012 " ',., .-- i iii i

MW7A 3 0,0!9 "'.(_'..112_'.i;'., ND 0,129m "__.

____ i ", . I. Itll u _

MW7B 1 ,, ,.._;NI_ " 0';O_r9 NO 0.0,13, .. ..... • ,
-- ' • li

MW13 1 ,.'i,.._ 0,021 '. .... .'0.073 0,008 .0,037,.,.% , . ', ,'

- "'_'_, Jl_. .1' I I'• ii ' _ .... i ii i ....

MW8 .. ;:, :.;: .1, "':. '.""'0..5.7,6,, " 0.378 0.007 0.009
, . ,I _ ,- u i i iii

I

'11

MW12 '".,,ii' _','2, :_';I::_'D 0.056 ND ND
,, _ . t' ,... ;,w,_.. : ,. I ninu au

MW',1_ "'_.!'k i";_> 0,019 0,007 NO NO

I_W'10 ,,;i._._.....1 NO 0.203 NO ND

Ns¥, .........
Dri nki ng 0,100 0.050(a) 0.010 0.050(a) -Water
Standards

iii ,,_ i ii __

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, Sr-90, iron,

manganese, 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 26,700pCi/i

respectively (Day, 1986a), in excess of the current 20,000 pCi/I 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/I.) Although not in excessiof
*.,

drinking water standards, Sr-90 and gross alpha and beta are at approximately 50.per_;.e_nt
' , .°.

of the standard or compliance levels of 8, 15, and 50 pCi/I respectively. The" _H val0e_,
'.. ',° , ' . '. ,, °

down to 4.9, are likely to influence iron, manganese, and zinc co.n_:entra'tions. -Table 3-2"0:

presents selected averages of 1985 analytical data from wells near_1_hecurrent..I.an'd_Hl:

w "* "" " '4 • '

No controls other than monitoring are in q.pera't.io_i.' l_s_tuti6n"al controls regarding

waste management are discussed in Sectiol_4.1.t.'_,. ..... .,,
r .. '. 0., .°, '....

t ' " " °' '% ", ':'6

• . . .' ..

• The Meadow Marsh Study Area..: Tl_e.. la:naI h_'_ge Experiment, which utilized land

application for dispQ_at of sewage"efflLJe_t in the Meadow Marsh area, has resulted in

tritium and nitra_s reaching thegroj_dwater. Monitoring wells sampled in the area of

the dispo__[,::=plots: wer_."l_st.rel_orted in the 1976Environmental Monitoring Report,
., .... . ,. ,

al h6' di'p: al' o.n nu' auntil December 19"18. Analytical results from sampling these

_ls,,4[,_uch irl:_o_:mation exists, have not been reported after the 1976 report. At that

.'. ": . ti_'e°:_'kr'at'il':'was at approximately 50 percent of the drinking water standard in wells 1-5 ,,

•" and l:_'and 75 percent in well lT. Reported levels of gross beta and tritium were up to
. 0

approximately 25percer_t of current drinking-water standards in wellslQ, lT, 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. l(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 sludge contains

Co-60, Cs-137, Am-241,Sr-90, Eu-154, Cd-109, andK-40. Additionally, sand that was used

for filter beds 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 of 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. (Section3.3.2 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 E

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 I0,300_:i11,
O o .,

approximately 50 percent of the current drinking water standard. The metals'excee4:i_.d

drinking water standards in several wells. Levels of iron were up to 30.tin_'es"_.l_:stan_'a_

of 0.3 ppm. There are no controls over the discharge to the P.e_onic River_.recharg'e"

through the sand filter beds beyond effluent monitoring_.. See Secti_n3":,_.':_ for

information relating to the monitoring program perform_d'.for the-S_TF_., • "'

• Building 650 Sump- Groundwater in the a_'ea of.B-656,i:_co_ta(_:_inated with radionuclides.
, . .. 0 .. -° :. ',,

Effluent from B-650 was inadve_entiy_.._jpea":,.to "a:'°surface drainage course for

approximately 10years (see Fi6dhig ._$':2:3i1"_')). The effluent ultimately percolated to

groundwater. Thre_ _f eight monit_ori'hg,.wells, installed in the area after the error was
' ' '.', v ° t

discovered, ha,ve::Eonsiitently shown.gross beta and Sr-90 concentrations above drinking

water sta_'_rds... Con'_eh.t,ra_s of other radionuclides (Na-22 Co-60, Cs-137, and
• j .,. ,.._° , ° I

t.ri_mi'_nd"'g'r_s alp}'_., v_ere consistently below d,'inking water standards or detectable
i' ', " ', .'t , ;', ° '

[i/_jt_.._'O rec_?i.data (last reported data for Sr-90 and gross beta was in 1983 and 1984,

,. , res_:ti'v'ei'y._'_are available; hence, the current nature and extent of contamination is

unkn"_n. Section 4.5.1.1 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, and4.5 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 potentiaf'sOur_e_.

• Satellite Disposal Area- An area referred to as the "Satellite Disposal Are'&'[:w_'S_iscovere_"
, ,' . . Lt'

by BNL when chemical containers were unearthed there in 1985: .L'it{l:e is cu.rr.entl'__own
¢;_.. '. . ,

about this area. This area represents a potential source•of gro'undwater cdntamination

(see Finding 4.5.2.3. l(k)). •, *.* " ,, "" ,. 'i:, '.,;

•. ,, .. '. ... ,... _o

3.4.3 Environmental Monitoring Program' ,: _' :":!i " "', ',i, '_.'. .;. ""
P_ °", '_ ; ' . ,'A. %, . .. "_, .;o

:. _ ",

The need for monitoring will!5, their CO_lsf.rucl:'io}%sampling, and evaluation of data are the
', .'. ". ';, '_, •

responsibility of the Saf,et_:and Environmen;.a.i'.Protection (S&EP) Division. Table3-21 presents a

summary of the v_i_ witj3, relSo_Led:i,ar_alyses in the 1986Environmental Monitoring Report

(MiItenbergef et_., lf)e'7.):''' ,_,.,
,,, , el.• ;. ' ':'::".:::i;.:""

. lh,the early _e_$ 6"f,_beration of BNL, most liquid waste was discharged to streams, sand recharge

ba_ins,.'and swampy areas around the various facilities. As a result of infiltration, con'.amination of

the.cjroundwater beneath the various facilities occurred. As time passed, these practices were

discontinued 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!! =.cted 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 NATIO,NAL LABORATORY, UPTON, NEW YORK

.,, itr i

Sand Filters & Hazardous Waste Solid Waste Miscellaneous

Peconic River Management Area Landfill On-site Areas
"--'" i

XA WC WG SE
m|l i iRt mt i t

XB WD WR SI ,'::::
i i I ; ",'q'.

XC WE, WS S6431 ,: ': ,::,,
llnl i t i..... • .,,L

XD Wl WT $6434.:'" ....':.. -.,:.'
IIIII Ilia I IIII I' I I'1 • l _'"+' _'

. I , ,t ,,',4,'

XE WJ W6 S6_S5..:. .,::,:'" , ,_;......

XF WK ,' ' :,",, ,,,..,.... '., ?' .,. ,..
i i li i ii I | ', _'# _

XI WL 1K ,::, . ":.".'.'.....:
• III I | 111 ' _1," 'I

I

XJ W1 2B:, ", '. .....-. :". > "

XK W2 ,.:'. 2C.. ,,,.. i.,, ii:. ' '
i, I ,,i "J'_. I "L ° I' "_ '_11q' I

XL 2L _.'." ';.._D "p' "b

i i i

• ' :'iii"1 ' ' ;XN 2M ,:: 2.1_,.,,;'.
ii iiiiii i i

XO 2N':" ": "' " ' ....'" "" " Mt, ,:",,_1

'" "_......i ,: ;'"', 2I,
XS MW1 "::."'. i,,, " "°"'2K

| iii i

XT ',_.:.. MW2 "'",:':' ";"'_

"" '"" :.: '.. MW,._,., ';'/' "',,,.... _. b ",

XX .,_;, ;i.. ,..... ,i '.MWd.XY "_'/,i",,..,:' . .: _. IIR

' '"::1 ";" ',!;'...:,.,"MW5• ' ' ' " " ' 't"'I ii
w_ ,v' o #

..,.", , _rE2 ',.....: r MW6, , ,, _, t_:.,,, :, ,., _..t, :'_'"

:.' ' :- MW7A
"Lh"til _ _

'.,.'.,. ' ':_:,oX4 MW7B
• mnn I I

" "' X5 MW8
"'" ' i ii i i

'.", MW10
i, ,, i i1..., m t i i t i i

MW11
• • , iiil ii

MW12
• ' i ii

MW13

PW1
i i

PW2
U Illll III

PW3
iiiii iiiii ii i

PW4
t i i

PWS
I ,m, ,

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 after1984 is of better quatity than data collected before1984. 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 Iocati_!iof

monitoring wells is based on the need to understand the groundwater movement":andi:t_e

contamination in the groundwater around a specific facility. Based upon,.e£1s_h_, data_iiii'_

determination is made where wells are needed to obtain the best informa.t'_.n ab_g'1_,_th_, igratio_ •"
_,'' '.'" • • , .. '4.

of a contaminant from a specific facility. As a result, several of the faciSities'f_'_Vea su_f.i_,ient"r_'mber

of wells surrounding them, but only a limited number of wells exist.for en v_rl.0nmental'monitoring

away from specific facilities. The principal facilities r_nitare_ arab{hef_rmer landfill area, the

current landfill, the HWMA area, the sand filters, a6d Pec6nicl_i'v, er,"t:_p,i_Vleadow Marsh area, and

the general on-site controls. Figures 3-9, 3-10_i'and 3-:•S_'show'i&he 'a_proximate locations of many of
these wells.

Although the number o_. W.'ells':(.mpre than 1_30:)-at BNL appears to be relatively large for the six

facilities m onitored,'._.l_e'nee_l for _h'a[a_:ter[zing the VOC plume in the HWMA requires wells drilled

to different _Je_',_. Si'l_c'e_.heV@,Cs_re heavier than water and tend to migrate downward through

the satura't:._d ,'_"0"e, tha_:_e_Isare screenedat different levels to allow vertical contaminant

. cg#c'entratiohl _ha'r_'_t._rization. However, these wells are installed only in the upper portion of the

Pleistocene aqC,_r, and there are no wells drilled t'nto the deeper portions of the saturated zone to

m0nitor for possible deeper i_igration of contaminants. Several wells drilled by the U.S. Geological

Surve'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" carbo_, steel wells, and wells used to monitor old spill

sites), currently, more than 50wells need to be properly abandoned or upgraded. This fact is

supported by the Survey team, whi_ih observed several abandoned wells that were not capped and

were in a deteriorated condition At present there is no weil abandonment program, and the

maintenance program is purely reactive.
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APPROXIMATE SCALEIN FEET

Source: Day_tal,0 1986.

FIGURE 3.10 *

LOCATION OF SELECTED GROUNDWATER SURVEILLANCE WELLS
BNL- UPTON, NY
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SCALEIN FEET

FIGURE 3-1

APPROXIMATE WELL LOCATIONS AT LANDFILLS AND HWMA

BNL- UPTON, NY
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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. Alisting 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 monitoring 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, dri[!".ed

10 feet into the water table. The augers are to be pulled 15 feet and the formation a[f_e_i.'_o

c )llapse around the screened section of the casing. A bentonite/cement slurry is tq b'_. ed do'_.

a tremmie pipe to fill the annulus to near the surface. A 6-inch-diameter.pr.otectlv, e,..s_,ee],.caslngi_

then cemented in place to the land surface with a 1-foot to 2.5-foot stic.k'_p:.::.See"FJ_lure_;-'l'2 for

typical well details. _ ,, "....".. ' - :. : ".:., ; ""

3.4.3.2 Groundwater Samplinq and Analysis !.::: ":_::::_ "..iii', '"'_:::::_':io
, ,. tO. o,, .,_?f . ';. ,

The groundwater monitoring at BNL is carrled._:_u_,:.by,.'t{_e Safety and Environmental Protection

Division. This S&EP staff is resl:lonsible for the"freci_:,_cy of monitoring and the parameters selected

for analysis. Groundwate.._:','!s mq;/_itored at t_l_'-six facility areas and the general site, as listed in

Table 3-21. Typicall_t;:i_ilsa.remo'hi_Qr.e_':f6rthe parameters shown on Table 3-22. The frequency of

monitoring, v,ar' a;,.alt'ui jf "ea w; ii"ismonitored at least annually. Generally, the frequency of

monitorin6_,i_ar, iq._;'basec_,0'pOn past data (e.g., if a well sampled on a quarterly basis shows an

. u_wa'r'd*t,ren_:ii_tr[:t_, the well will be placed on a monthly schedule). However', only the Current

La_lfj[t'is prese'P4_tymonitored on a quarterly basis (Miltenberger et ai., 1987).
',. _,,

Sample 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 by 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 laborato,; _ used

recently include the following:
-

Holzmacher, McClendon, an_ Murrell, P.C.
575 Broad Hollow Road

Melville, NY 11747

Pednealt Associates, Inc.
1615 Ninth Avenue
Bohemia, NY 11716
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TABLE3-22

REPORTEDCONTAMINANTSANALYZEDIN 1985
BROOKHAVENNATIONALLABORATORY,UPTON,NEW YORK

i i i iii i ii i i ! i i ii i --- ii ._ BIB I ___ II -- IIII __

Potable Supply Wells & Cooling Water Wells
I I I I III I IIII IIII I I I III II _ II __ __ IIM__ _-

Radionuclides: Grossalpha & beta, H-3, Be-7, Na-22,Cr-51, Co.60, Sr-90& Cs-137
iii lUlBI III -- li I I I r....... II -- -- III II l I I

Water Quality: pH SpecificConductance, Ammonia-N Nitrate-N Nitrite-N Total SolidslChlorid,e.$,r I ' I . .../,.

Fluorides& Sulfates . ..
...... , .................. - .......... - _ .... , , _ _-.'___:":.:_

Hg N ' ""Metals: Ag, As,Ba, Cd, Cr,Cu, Fe, , Mn, a, Pb, Se& Zn ...,_.::._
, , ,,. , , , , , ,,,, ,,,, - _...... ,"'"i' _'__ -_......,

Organic compounds: Acrolein, Acrylonitrile, Benzene, Bromodichloromethane, B'r_'oi_qi_, - _i'.:'
Carbon Tetrachloride, Chlorobenzene, Chlorodibromonnethane,Chloroethar_.e,2-Chl_.0_,th_.lVinyl _*
Ether, Chloroform, Chloromethane, Dichl0rodifluoromethane, 1,1-Dichlor'cl_tl_e.ne,"'. ":i, '"-_'_,,'

1,2-Dichloroeth.ane,1,1-Dichloroethylene, trans-1,2-Dichtoroethylen,e, 1,2"-Dich[i:ir.oprOp_ne,
1,3-DichloroproPane, Ethylbenzene, Methylene Chloride, 1,!,2,2-T_..tl;achlor0_.tl_ar_e¢ '

Tetrachloroethylene, Toluene, 1,1,1-Trichloroethane, 1,1,2-Ti'!C"'_.!or_.t_ane'i,.iT_.ichldroethylene,
yl "":'' '0 _ ",', ,,_ ,,% '_4

Trichlorofluoromethane, &Vin Chloride ,....... ,_, ,...,a...-,, , , , ,,. , ,,,, . ,i" _Ij.:_T.. i ,, , , ,,,,, --

,, , .%
, Q. " ',. '= "¢ "l, ,,

' ii ii i i t_ _ i' I" 4 , '° J_l, -- ''' | i --
_ , , , , ,, , .,,, :,,:, ;-, ._.,:_ ,.,,. _-..........

Sand:PUtei__ _e:._n,iTcRiO_
LandfillAreas and On- e Management Area*

__II II I I IIII II I IIII ii_ I I ....... II-- _

Radionuclides: Grossalpha & [_, H-3,Be-7_'._-,_2':'Co-60,Sr-90& Cs-137
_ ...... .,,.,._i,-- ' ," '_ "_'_l -- --- ' ........... --

,. " ;,i_ , ", , ,_ --

Water Quality: pH,_Pductlvity/',Chlorj.d_S;,Sulfates, Nitrate-N

IM ,',' F ., ', _ . ,'t :, ._

- - .* ,, - - ,, I
etals: Ag_.B.a'_.C..d,C_;_E,_I;F'e,H_I,I_';'Na, Pb,Zn II- -._,'::_' ' '*'_' ",',._ _. A:_." ..... - .... '...... -

IlOrganlccQr_po_h_s',Chf6_'_Orm,I,I,l-Tnchloroethane,Tnchloroethylene& Tetrachloruethylene
L _ "'" ,_ ":.'"-T ;.' "¢:,o_.'- .. _ J1 ° , ........ -- -- __ -- ,...... -- __ __ ,

'Sburce.: Adapted from: Dayet al., 1986.
*" ""_itk'ate-N n_t" reported. ,

. ,
,. 0
., ;

, :

J
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NytestEnvironmental,Inc.
75 Urban Avenue

Westbury,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 ,_ormally performed by the site laboratory. '":_
,.*', ::.'/.:

During field visits to the well sites, the sampling procedures and protocols were _.l_s_,y'.ed by't_

Survey team. The following are some of the items noted during the visits' .:,.. ,..:,.,:....,%

• , . .,,

• Bicycle flags were used to mark the locations of the wetls'i.,witl-i"th'e:.r_umbe(of the well

written on the flag. •These flags were frequently s'tol._;in,'and',.the _.iting that was on the

remaining flagsweathered to the point:..1:'hat'"h6mb'ei's:,W_.j:Hegible."-' "" --' - Wells that were
' '"'" "'"' ' " " i ' '

drilled more recently (e.g., wells at ,.he,Fermat.,.La.t_jII) have the dentlficat0on number on
. ,'_'., ".: :._,' i.:, "41:;',, ".".'.', ,

the well casing, lt was 0ndicated..te, a _'_il_eylm_mbet that the number 0splaced on the well

as soon as the well,is completect:,"OId'_,,wells do not have any markings on them for

identification. :"o ".:'i,.. "" :" "'

•.X:e,' ..: ', .:., .:' :'.,'
. '_':..'_ , ,' ",i .'° • ; • ' "

- • MQ_V_:e[Is did'ii_thav.q,a_ap that would protect the well from intrusion. The 2-inch wells

"*" :" I,.... h:_.,_;_al sc_ ,_n"'cap with no locking device, and the larger wells had a locking cap

'"" "' th_'_:°_,,as'e_¢t4ybroken (e.g. a well near one of the air strippers had a cap that appeared to
, _ ,,.,....... . ,....;,

'v .,..,' have'_en broken with a rock and an obstruction caused by dropping the pieces down the

.. ". well casing). This resulted 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 wes collected by

means of a bailer. The sampling procedures were consistent with EPA-establish_,d

protocols for chain-of-custody, field measurements, and sample handli ng.
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3.4.3.2 Data Handlinq, 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 ali analytical data from the chemical and radioactive

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

1lh

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 printou_i_f

analytical data, (2)comput,,r printouts of specific wells, and (3)data for the annuaT".rep.._s.
. " ,. ","_..i_,

Groundwater monitoring data are reported annually in accordance with DOE Ord_r.5_ 1:_': ' _..".,

"'2'"'. ..:., ' ,_;.,
.:'. v>. ::,,.".,

,, >:.."... ];:,• , • •

3.4.4 Findings and Observations ", . :, ,:_,.
f: t Y' ', ': •

• ,. ; ;. e'

3.4.4.1 Cateclorv I o..., .. _.. . .., ., . ;

None. ' ', ;'
• '. ' '.,,_'.'k.'. ".":. "

'._.". '._."._,':',..',.'._, './,.._

3.4.4.2 Cateqory !I ,.,,

1. Groundwater e,;._iton_nq p;b_r.am:;be'ficiencies. Deficiencies in the groundwater monitoring

ke'.jt,-"ctifflo_]t "{o characterize the nature and extent of groundwater• ,. v , • . ;, .

,:.," _., ,:,.,,..:..;....'
.. cont_.i_irta.t._n bot__r'site and off-site. In addition, these deficiencies directly affect the

.. "_e'[iabi"T{i_io{'ia_fits generated by the BNL groundwater monitoring program. The deficiencies

" ', .igclude t_following:
, ,

..
• ,

"a. Uncertainty regarding well construction (i.e., the well as-built construction was not

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 w_lls involved, in

evaluating the progress of the air' stripping project and wells that are located in area_i to

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

c. 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. Placement 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 all 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 ali wells at the facility.

f. Lack of physical identification markings on each weil. The well casings observed du_!._g

the site visit did not have any type of identification marking on them. " ""i. :""

.v 'r 0,, :'. _,.,'_._
,;, ,,t.' " P, r' , . e

g. Lack of physical field markers indicating the location of each _11. _/il_Lie.:_S!tlng tl_@
various well sites, it was noted that some wells had a "bike"'fl'_'_jilplacecJ.Jn th'e;g_'ound

@,'_. , 'p., ', ,
Q

near tl_e wel, site and the well name was written on tile.flag. ' Mgn_ of tl_'flags were
' ' " .e'"' '" ' "

missing from the well sites, and the markings _.n th'efl_gs.th_i_.still:.gxisted were extreme!y
..... ", _ ,_' ,,.' °_, .', _,_

difficult, if not impossible, to read. The_'lnk't_at vv_.us'i_d:_) mark the flags was not

weatherproof, and it simply faded, v_ith..,tim_.£".....,i ..:. ":';i!!'.i.. '":'
,. "... ._._,... .,

o¢ :. =

h. Lack of tamper-proof.well caps. Mo_,t wilts did not have a cap that would protect the well

from intrusion,:._e 2:igch wells ha_.si'nall screw-on caps with no locking devices, and the..,.xi.i._.,, ...,... ,
larger wet_s_.had Lo.ckinO,_psStJig't were easily broken (e.g., a well near one of the air

. ,A,,_., ",' _._. . ,,'

sl;rCp_,ha_i'&.'_p .th@ta_'peared to have been broken with a rock and an obstruction

.s_ dro tt_e pieces down the weil). This resulted in the loss of the well as a,, . .

.....::'.i"..mN,

. '.i. Purge water from groundwater monitoring wells is discharged on the ground in proximity

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, f_urge

water discharged in proximity to the well casing may result in the reintroduction of

contaminants _o the weil.

3.4.4.3 Cateqory !11

4

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

known to be contaminated with radiological a,_d nonradiological constituents as a result oi

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:

chloroform, 1,1,1-trichloroethane, trichloroethylene, and tetrachloroethylene. According

to the results, 8of the 30wells saml:,,ed exceeded the NYSDH drinking water guide[:!_e

levels (50ppb for individual constituents; no greater than 100ppb for th_._s_:':_f
, . •.. , s¢_ ,.

concentrations for multiple contaminants). The sum of the conc_nt_:._ti'on'_ for "_.

organics detected was 2,100 ppb. The wells containing the higher:,VOC I_V_s ak_ showe_"

the higher levels of tritium. The available analytical data show that"t,_e, likelylsour_6f the• . . ,, .,%
°' o

p_ume appears to be the HWMA. The Current Landfill rhay. also°.be;a _:_urce: The plume
_,. "._ 0 %"'_ e0

appears to be relatively narrow, a,id is migrati,r_ ir_.a_6ut_'e_l_,di_:_tion with the 50 parts:i.... " ".', ' ...". ;'
per billion isopleth extending approximat:_t_/2,'500 feet:. 'B'e_:._se of the lateral extent of

the plume, a series of five wells "_as i_lJed"::i!h. 191_'5to recover the contaminated

, groundwater for treatment by _'py a_.atlbn':::' Section 3.4.2 prov0des a discussion of this

treatment system (set_,related Findin'gs 4: _I:;;_.3.l(a, b, c, d) and 4.5.2.3. l(d)).
1 , '_'_

,,..,, . . ...:'...... ° :.. __,

b. The Curren'j:"_ndfj._l Site'.-'iL_ac._t: from landfill maythe be contaminating groundwater.

.W._._ co_'_inat_, n f_:om the Current Landfill may not be distinguishable from
.: .,. _.- . .,.:., .:...:....
_ht_mt_.atlon:.,a_nbutable to the HWMA. Consequently, the Current Landfill is a

po_i_,tlar'_rce of groundwater contam,nat0on within a larger source area that includes
• .°

'°,'"'," ".°' the _#MA. The wells downgradient from the Current Landfill show elevated levels of

.. :. gross alpha and beta, tritium, Sr-90, iron, manganese, zinc, sodium, conductivity,

chlorides, and sulfates; and low pH. Tritium was found in wells 2C and wg. The highest _

average concentrations were 20,000 and 26,700 pCi/I, respectively (Day et al., 1986). The

drinking water standard for tritium is 20,000 pCi/I. (An Advance Notice of Proposed Rule

Making was published September30, 1986, which would raise the drinking water

standard to 90,000pCi/I.) 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 50pCi/I respectively. The low pH values, down to 4.9, likely influence iron,

manganese, and zinc cot_centrations (see related Findings 3.2.4.3.1(a), 4.1.2.2.2,

and 4.5.2.3.1(f)).

c. 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
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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, Sr-90 exceeded drinking water standards in well XL in 1985. Tritium was

reported at 10,300pCi/I, or approximately 50percent 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 related Findings 3.2.4.3.1 and 4.5.2.3.1 (h)).

d. The Former Lan_;_!ll Area -This area and the associated disposal areas, grbuped::::pn

approximately 12acres, are located in the southeast section of BNL..a_nd"i_lude "t_e
".; ";,':i':",.

following actual and potential sources of groundwater contamination' "''. '" *" '_;". . ":"i _-.,.'.,..o
" °'" ii.. , "V,'4,'

',. .., i_,, •

- Former Landfill " _.. . - ", •

- Chemical and Animal Pits ,.._. ... ,,.. ".., :. .,;

- Glass Pits _:: ". ' ...:.:... ',,
- Slit Trench t:." . .. _'... ', ;.

- Small Dump used in 1966

Estimates of the_quahtit!es and type._ of contaminants are given in Section 4.5.1.1, and

Finding 4._J!-i2;_=.'1""-(a, b, c,'"g';;.=n'_:i)."*"---' A number of sampling wells have been installed in the

d,ir._n o?:;;g.r6un.dw.ate_"'flow to evaluate migration of chemical and radiological,4 "'.v , "

_'lat_m,_ation:;, .'13ata has showed concentrations of gross beta activity to be somewhat

• . ab_.ve a_l_rent values, but far below applicable radiation protection guide levels., ,.- .°

......, ." Corr_ondingly, there is some tritium seen in sampling wells around the Former Landfill.

• Chemical analyses were high for iron (Liverman, 1977). The wells downgradient--D6, 11,

1J, WP, and WQ--generally show the highest values of contaminate.on. Well D6, closest to

th3 Former Landfill, has the highest reported average concentrations for 1986 of

Sr-90, 11.35 pCi/I; gross beta, 12.90 pCi/I; and chlorides, sulfates, manganese, sodium, and

__ conductivity--three to ten times the levels in the upgradient wetlsD2, 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.

e. Meadow Marsh and Substation Well Area - Tritium has reached the groundwater in this

area, and as of 1987, has migrated beyond the boundary of BNL. lt 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. l(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 Sr-90, when last

reported by BNL in 1983, was 80.1 pCi/I. The highest level of gross beta, when last

reposed by BNL in 1984, was 55.3 pCi/I. The drinking water standards for Sr-90 and gross

b_.a are 8 pCi/I and 50 pCi/I, respectively. The source of the contamination, discussed in
_

detail in Finding 4.5.2.3. l(j), was effluent from the 8-650 decontamination building which

was inadve,l:ently pumped to a storm sewer instead of a hold-up tank• Eight mon0tc_..!'_g""
o ,, ,*,.-'

wells were drilled near the discharge area after the error was discovered. ThfeeiO(i:_be
,...... ,,,._.:.:_,

wells consistently showed levels of Sr-90 and gross beta in excess _fi,:_ni_J;_gw_,

standards+ Table 3-23 shows the gross beta and Sr-90 concentratjens _or"_.:;._e'_ls lA, i Ei",,+:+.*". ., .,,"" .,i?'.,:
and lH during the period from 1975 to 1984. In 1984, however°;_i_be,last'yqar f6"_;_hich

B-650 sump monitoring well data was available)_ co_centrat[on_:f_r..Sr.90 were not

reported. Concentrations of gross alpha, trit,!.um, .Na-22+,'C,5+60,'a_d Cs-137, during the

period of 1975 to 1984 were below drinkin_ wat_e:_st=_n_iar_s:_j;!i_det,:ctablelimits, No data =

any of the 8-650 sump monrCbr.in_._ie!ls'+_.,'e"_ported in either the 1985 or
,=

for

1986 Environmental Monitoring .J_ports';; i, :" "+_+,.

,,, ' ;i +Y.. +
Although no cle_ tren:d emerges fr o'm the available data (because values are typically +• =, ,, ,

,",. _ + ,, , _+, ,

_p_.ars:that the contaminant concentrations are d_clining with
based on t_'__sam.ple), it,_

tim_!:_,!_eca_'_e"+_f t_he.,I_'E of recent data, uncertainties regarding monitoring well
* e i. "

_:_s_ra_,tion, "a_'_i__e paucity of samples, it is not possible to conclusively determine• • -.,.. .,.,,, + : + .,, ....,

+" ' wH_er+"t_'_ apparent decline in concentrations is due to natural decay of the', _ • +, +

='+''. contaminants or to movement of the contaminants away from the existing monitor:,ng

• . 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 low 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.

2. Off-site qroundwater 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 February1985 and were found to contain organic compounds. The highest

measured concentration was that of tra.qs+dichloroethylene at 12parts per billion (ppb).

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

SELECTEDHISTORICAL DATA: B-650 SUMP DISCla_RGE AREA WELLS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

., ......

i Well lA Well lE Well lHi i rllll i ii

Year Gross Gross Gross
Sr-90 Sr-90 Sr-90 Beta
pCi/I Beta pCi/I Beta pCi/I "

pCill pCill pCill ',:.:i':_I
Hl L i i I

1975 63.F, + 6.4 _60 + 6.0 121 + 10.2 260 + 7,0 54.6 + 5.5 ,.:',2;D9.._+., 6'.'C)ii::iI!
,ii i iii i ii _'= '' ' ""-' ,',_,,

..... + 0.8"", :'.,17.5_0:+ 3.0 '1976 21.6 + 0.6 25,6 + 1.3 60,1 + 0.8 65.8 + 1 9 51.2, :,. ,.,:...'=.,., ,=.... iii i i i "

1977 16.9 +- 0.5 27.6-4"-1.5 18.1 -4"_0.5 60.4 + 1.9 2cj_5;i;_ib.8 "".,t_65"_':2:0
. . ,;_. oi, i i i - _ '1 '" " " i iii i

1978 83.62 '_+1.29 190.0 +_4.2 67.45 +_1.16 62,3 +_ 1.8:"... 70.80 "_" ii:.21', 1_,9;.4+_3.8
, , , :'- " ']. I: ,i'"" "-" ;,

1979 53.08 _+0.80 106.00 _+3.31 57.11 +_0.81 I_.7,40'_._._A_ : ". N'D:.0 61.87 +_2.58
j i i iii ii '' , - , 'ill "J't • "

,....e

1980 56.58 124.0 ND ::....,. ",.'I_,D"';'.',. '- ND ND

• 8":6S 19i 2 6020
1981 9.20 23.90 ,,. '_.'_,:"',-"..i'_.,.'.:...:, :. _" "'"i i |fl i

1982 5.25 18.59 "'i:"6.26;'_;'.'.,".... ",.i'_8.34 51.35 200.69
.: '. . ,:.ii ii i i_

1983 53.9 _;I::Q 4t_'.:5 ":,L', I-' 41.0 80.1 79.0
, '.% , ., ,. ,,

. , I iii " ii iiii ii i iii ii i i i i

i:_ 55. :3'0,'",. .:," :.', NI_'_ 40.0 ND 50.01984 ND ,.._.'.'"::;':"
i . II '1 ;" " L.III _ i i iii

1985 , :-_..'D, ":::i: "' ;"'" '"......,. N_, ',"' ND ND ND _..ND'_." " ;" ','.:_ i' , r

•.:::::.:' ,'..: ,,.......,,...,;'.:.....'
..,. "_...'...::,.:: :_., _.. ,,

• • . ',_ , % .. _._.,_ _.

, ', SO'0r,c'e:A_.a'p,te_l-_m_ BNL Environmental Monitoring Reports for years 1975 through 1985.

' .I"..ND':',_: not_:_orted
".._I.YSDrinkin_WaterStandards: Sr-90 = 8 pCi/l
•..:". grossbeta - 50 pCi/l

. -
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1,1,2trichloroethylene, 5ppb(SCDHS, 1985a&SCDHS, Ig85b). Tritium has been detected in

these two wells in the range of approximately 1,000to 2,000 pCi/I (Anonymous, 1985), with

one well increasing to approximately 7,000pCi/I in November, 1986 (Anonymous, 1986).

Additionally, wells at the LILCO substation and the Manorville school, both in Manorville, have

been found on one occasion to contain tritium in concentrations of approximately 1,340 and

1,060 pCi/I, 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'._._d
•, ,".

radionuclides, and BNL performs some of the analyses. BNL does not have $CDHS's"_aml_i.eg

procedures on file, nor does BNL have control over the sampling. The vali_._ty'_..the c]_i_

generated from SGDHS's samples is unknown because the sampling._.etho_,_,':_/._cols, an_ _"

quality assurance measures used by SCDHS are unknown. •. , :i'.. : . .

3,4.4.4 ,C.ateqoryIV ,..,. .... -, ,.,
•:'".. . .,:. -,, .:.i '...

,.. . "'B.:-.'. . _. ',:!.':. '...

1. Nitrate levels in qroundwater may b_ undet_s:_ima!;_d. ',,:_roundwater samples that are

collected during the Frnday sampllrt_'.,run._e hel:_.jn the laboratory until start of work on

Monday; hence the 48-h_ur hold time i5 ex_"_ded. The nitrate results obtained from these

samples may be und_#estirfiated becaus_i'of the time delay of completing the analysis. The

levels of nitrat_:i_':the..grou_d_at_i_::'a't BNL are generally below drinking water standards and,

at th_,_lr_:nt ti_;_,:_o not-_os'e'a human health or environmental problem.

,2..:.",!n'acti'v'ei!'_el]'s"_ not properly abandoned. Old wells (which are not going to be integrated

', ". ,_t_to the I_J_Lgroundwater 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

"ground surface, and the stems of old wells in the Meadow Marsh Experiment area were

sheared off when the field was leveled).
=

3. Puro,e water is discharcled close to well casinq. Purge water is discharged in proximity to the

well casing, a factor which may allow soil or surface co_tamination 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 weil.
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4'0 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 tied to one medium, as was the case with the discussions in Section 3.0.

These discussions include an environmental monitoring program section, where appropriate, and

where information was available. The findings for hazardous, radioactive, mixed, and solid _'_te

management are summarized in a section addressing waste management. ": .... ":"
e' ' '" f'

q., ".; ,,,,,
o , ,,,, ,,

, ',., . .:, ,_,_4,1 Waste Manaqement . ,,.
• _

', . . .. • .s, • • .'.
• ,: '_. ..:. i,'. ', .. •

4.1.1 General Description of Pollution Sources and Controls " ". '. ' .:_, , "'

.":";:" , ... .,_"'.... ,-. ,."
,t,,_'. ", ,,ql,", ' ." ', "

' ,a, .:. _.,_
•'.,".'. . .::. ",_.,,,'., _.,

4.1,1.1 Hazardous Waste Manaqement _.T. .,,, ";_',,. ..
'.. ': .. ...:_,'.".. '" ."i ', :'

. ';,'..: ..:..._. :. '..' :. -
,_ ... :, ._, .' ', .. ',.',' ...,',

The broad range, of research activities cafqed'._t, at 'BNL., rn combination with the use of BNL

facilities by numerous experimenters (includ!'h,g r_erous outside experimenters on-site for short

terms), results in the gener.'_tioh,.b.f a large va'_ety of hazardous, toxic, and/or radioactive wastes,

usually in small qua_'t(_ies ..The var ie.ti_S'_ { wastes handled are illustrated in BNL's 1986 Biannual
•.,;. _":i.::.. "'. _"_" ".'"..'"

Hazardous W.a,s_:_.epo_c_Bebo_,-,!98T), which listed 1,323 individual hazardous wastes. Most of the
•.._, : _.

wastes we_:_ma![_.quant:i_!'_'_of'[aboratory chemicals. This listing did not include radioactive, mixed,., ,,.A .;". j_.,'._ '-.._. . ,

. o_.nbnr.adloa'¢_we/OrO_azardous solid wastes. Thus, BNL can be characterized as a site where a large
'2' ' ",

, , . . ,. ,.,,

numb.er' of sou'r_es 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'of 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 solvents. 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 discussion 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 Order5820.2, titled Radioactive Waste Management, issuedDecemb_,rd, 1984, are the
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TABLE 4-1

HAZARDOUS WASTES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

i ii ii i i

Buildi n_! Description/Division Waste Material Quantities or Shipments* _
II I I iii III

1.005 Accelerator Development Used Oil 2,400 gallons
i i i i

.1006 Accelerator Development Oil/Waste 1,350 gallons ,..;.._ .
i iii'li ii ii i

117 AcceleratorDevelopment, 1L Filter 15.0 cub_:}be_i::.._...=.:,:;

129, 129A Accelerator Development Mercury .t.:'6'.t_o_;irad"' ::Y',;. -

129, 129A Accelerator Development Chlorinated Solvents ..:. l:;;'0_:'iaat_._ ' '":;
i ii i '" 'l"" "" lm'dim'li' ' '1 ";I,,

., " "" ", '. " "_';" s'

134C Plant Eng. Waste Oils ,:." '.,;. ':3:,320,.cjart,ons,.."

158 Safety LabChemicals , ,... ":ii'.;. '..;'.j..S_=_if,Quantities _
........ _'ri "" . ','"'_ '_,',. "

194 Oceanographic Lab/DAS ' ":':' " ":" "'"" ' ;Paints ,......, . _..•, ..... ,, ,,, 10 gallons

197 ONE AI ,c.ohols':::"',. ',,:"'....,,,,, ':i.':,_.. "1.... 440gallons "
,, ',, ;, . _.'" 'i i" 'L'_I';; ' ".:' ' _.':'. "'."'i'

197 DNE '_ ,,AcI_tS_ ' :..'....",, .:.., 600 gal Ions -
, , ,r , i , '_ _ 11_' _ " ,,,,,

197 DNE _:'O: "';" " " " 3,520 gallons• akit_.$66 & Ciak,ite 360Li ii "1_ i i , ,. i iI

' '"" C6_:t Sc;d. Bicarb. 500 pounds197 DNE ....', . "
,' .' v° ' ' ' w"

li |_ 1 v • ii I
• -_..".'....

197 ONE '".....'" ';'.'". _'""_''_hlorinated Solvents 120 gallons';,.f. .:. '

, "_';;I.. r".,, " '"'"" '"'I I li i i i i

'" .... !1_' '" "'208 ,-!:We.. Ing_hl '"Ops ,,.,:._, Oakite 164, 3600 & Oakite 800 gallons
':;::_: ,. ......... . .':.." Dioxidizer• , , . ,,p, ,,,_,

"'_;': " _""/ '" _ i:" , , ,

,. '..': __ '_ !_'_e_;.;>, capacitors 500 cubic feet
"11 ii i i

':' ':",'2_)9" _fices Transformer (PCB) 200 pounds
a,,,,,I i i,

".:209 Offices PCBOil 2,000 gallon:
ii

246 Offices Alcohols 32 gallons
Ii i

282 Offices Organic Solvents 24 gallons
i ii ii

318 Env. Prog/DAS Lab Chemicals Small Quantities
...... i i

Acl_/_318 Env. Prog/DAS Nitric '_,._cetonitrile 35 gallons
i ii

318 Env. Prog/DAS Non-chlorinated Solvents 24 gallons
i i I i l Ill

318 Env. Prog/DAS Hexane/Oil 8 gallons -
iiiiiiii i

318 Env. Prog/DAS Formaldehyde/Seawater 60 gal Ions
iiii i i i

318 Env. Prog/DAS Formalin/Seawater 84 gallons
i i

355 Contracts & Procurement Unidentified 8 gallons
iiiiiii
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TABLE4-1
HAZARDOUS WASTES

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
-- PAGE TWO

i

Building Description/Division

422 Carpenter Shop/PE Paint Thinners 320 gallons" i

i i

426 Environmental Chem/DAS Lab Chemicals, Acids 10 shipments,..:::-- i ii

iii ii i i i'i i'l

452 Utilities Glycol 480 gallon_;i:. _i;:i
-- iii

i ii i i [ Ii

452 Utilities Waste Oil ' ':" ;" ":.:',
800.g_Flo_s ".,,

460 Director's Office Hexane and Charcoal, '1_,0':(d :eet
,'.,,

]i_- 462 . Shops Waste Oil

462 Shops Oil/Water ,:,. ,.. ..:.:. 80g_l.lons
, . r'.' 'r ',;:i

:;:.
, "_L;"'"'IC' iI' '" 130 pounds463 Biology Asbestos "_.i.;7.,'' , .....

" .. .'
i _'_'1 '1 , i

463 Biology iurn"_;0_iL.'":i:';'.. ':;.";'.: "! i6 pounds

463 Biology "

icals
• ,, Ingf_gar_i_;.t,ab Chemicals

: ,,.,.... Iorl",E_cha_ge Resins. 174 shipments,•...i,l ' . •

":" .(;hrorherge Cleaning So vents•".":','ib"

_,.;:_."d.;_''
.........• ",..'_.,,.."i._VasteOils./.., ..
"_.'.'._, .. ...,;. .,._ .,

...... Waste Acids,Bases,q '.". '_.','.'t._i ,,'_': :.l,' ',, 1'" '_' i(,i ' 'li ,.i

_:';'"'7i:; '" " :_' Non-chlorinated Solvents.., ,,*

. .480, Inorganic Lab Chemicals-- .' . ._,. ,

', ,' : , ';:" Organic Lab Chemicals 20 shipments

. . M_allurgy/DAS Waste Oils 320 gallons

480 Metallurgy/DAS Acids 200 gallons

490 Medical Hexane/Charcoal 655 pounds
510 cubic feet

490 Medical Waste Oils 897 gallons-- i

490 Medical Organic Lab Chemicals

Inorganic Lab Chemicals 877 shipments
Chlorinated Solvents i

i i iii

- 490 Medical Acids, Bases 2 gallons
i i i
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TABLE 4-1
HAZARDOUS WASTES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE THREE

............ i ii ii i iii i ii i i

Building Description/Division Waste Material Quantities or Shipments*
IIIII I I I

494 Acids, Cement Solvents
Thinners, Cleaning Fluids

Medical Floor Sealers, Methanol 215 shipments ,";_
o .',' ,0

Pharmaceuticals ,.=,,. ,;:.,
Cements and Salt Solutions ':.',,._*':',:

ii1 i i i iiii I iii I* '_p '"_"'*"1 ii I'l""_'l

496 Medical VarsoI-Solvent 813_:_alI_ "::i:;i
°., _ 4, '' " "4, '*_"°.

51 NSLS Paraffin Oil "i_i, :,, 128 gal'l'dns.i'..,
I I I I i _ 1 '(

51 NSLS Uranine '"% :,: :,'!i:: 8,g 'l{C>
4 a ns

II I i ii ,i i i I I "_._" _', ,

'" '".',/':, "'.{_ 800 cjallons510 Physics Oils-Soluble "' "'. ' '$ , ,

II IIIII IIII I i '" * '_."1 • * ' I "@"• '_1 ,m ,* ' - i

Phy ic Chi tecj,_$OI_nt: '510 s s orina v s ,..,
• , .,,. ",', ' _,.

Alcohols '"""" '.....' %;_.

or,ga_i,_:L_b..:_#mic_)_. ' "J* 291 shipments

Re_i6s :,i.'i:., _" ':.:"
,:'. , Acids, i_ase_.;;

510B Physics ...':ii_:" '::i_-.. L,.a..b.Ch'#micals 15 shipments• _ ', . .' ,. • ,

_.'_ • , ," ,- . . ,L.,s,d , I Ii iiii ii i

526 Proces_e, cbn_'lOgy/l_A:_i '_,4,6-Trichlorotoluene 160 gallons__ p' , .|,._,t, ";',' "_' ;* '' I' I ,li

i'526 ,::_ "_rd_dssTdqf)pcd_gy/DAS Lead Oxide 1,600 pounds

.",_'2_ ";' i_P._'_,Techhology/DAS Zinc Chloride 450 pounds'.. , .

• ' nii u ' ,, n'i_il_ill*'ili''e i i II

'" '!'.,.5._6 '_:t_cessTechnology/DAS Organic Lab Chemicals 18 shipments
....' inorganic Lab Chemicals

i _ -- iiilil i

",_2B Laboratory/DNE Lab Chemicals 3 shipments
I- H i i

535 Instrumentation NSLS/ Waste Oil 235 gallons
SEEP/NSLS

i I

535 Instrumentation NSLS/ Toners 34 pounds
SEEP/NSLS

558 Chemistry Waste Oils 442 gallons
i

558 Chemistry Solvent/Water

Organic Lab Chemicals 86 shipments
Inorganic LabChemicals
Acids

ii i iii

703 BGGR Labs/Chemistry Waste Oil 80 gallons
iii i i

703 BGGR Labs/Chemistry Organic Lab Chemicals 30 shipments
Inorganic Lab Chemicals
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TABLE 4-,I
HAZARDOUS WASTES

' BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
- PAGE FOUR

i HII, iii

Building Description/Division Waste Material Quantities or Shipments*
- ii li

725 NSLS Waste Oils _ Not Available
ma i i

725 NSLS Organic Lab Chemicals 29 shipments ,,;_
ii i i Ii i i i

726 NSLS Solvents 460 gallons"="': i.:i':'
i ii I i i ': :;

750 HFBR/Reactor Waste Oils 8Q81 I. ":"
i i I %

750 , HFBR/Reactor Organic Lab Chemicals ,;,':_,,.::.136"_:1_3_"_ts.,,._,,. _.
norganic Lab Chemicals . . , ... .,., ,.,

' 'l I I'1 °' _11

°

801 Medical Organic Lab Chemicals ':" '" " " '
' " '.._S"50;thlpments

norganic Lab Chemi_a_.s.. .,...'!_ ,; .,. •
i I I i' " , . i iii iii

815 Chemical Sciences/DAS Waste Oils ;_., ,..:'..'.,, ,'",., . ..,. " 480 gallonsi , , ,,,,,, s ,. ii ' II ' " t

81 5 Chemical Sciences/DAS Organ, i_ "a O'iE_amieafs
%,

Iqo_ga_i_ ['_b _'emi(:.a'[_ "";' 49 shipments
......... "."_ '.:?,_.''" i:_,;", 'i' .......

820 DNE W_,t_,oi'iS " " : 9,800 gallons
-- i qt" I,, '' ' ' ' '.1' i '1

830 Nuclear Wasl;e ,...'.:. Organics. ';'" Not available
M anageme'nt/D NE'.,'..

ii i "1S'''" "1'1_ ' I _ ', ,'_J _' 't i '"

830 108gallos

..9.-.508'_;_!':..Nd_;ar W_'.t'e;:'" Organic Lab Chemicals 30 shipments
..-.. _, ", .:;M_'nage,_er_t/DN E Inorganic Lab Chemicals..., .._': .:. ,

'_ i I I ii i i i iiii i
, o ,. ,

:. ':',..901 I_i_;(learWaste Solvent/Water
' '. ManagementJDN E Organic Lab Chemicals 18 shipments
" " Inorganic Lab Chemicals

' " li lr

911 Physics Acetone/Alcohol 800 gallons
• ' ' ii i li

911 Physics Waste Oils 1,920 gallons
ii

911 Physics Organic Lab Chemicals 14 shipments
Inorganic Lab Chemicals

i i i laBan

912 AGS Waste Oils 1,200 gallons
iiii i i i i i

914 Beam Component Resins
Assembly/AGS Paints 7 shipments

Cement
,,,, ,,,,,,,,,,,, i

919 AGS Waste Oils 2,160 gallons
i lr

919 AGS Vythene/Oil 1,760 gallons
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TABLE 4-1
HAZARDOUS WASTES
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE FIVE.

I

Building Description/Division Waste Material Quantities or Shipments*
i

919 AGS Resins 28 shipments
Hardeners

Epoxy "d ,,j ,0

I I I I T • II

922 AGS Vac, Oil and Trichloroethylene 360 gallo_sii.i...+_:;:ii
I II I I l ' ' "q. _ ' l _ _ ' '''L: :

923 AGS Waste Oil 2,360.(jal10r)s . ":..:,..

923 AGS Trichloroethylene " "_i!:":., 8__,. Ho_£.

' lons ", ' '923 AGS Oil/Vythene I . ' ' ' ' ''l 1_' :_l ' _ ' "_ 10 _l_]

......: '.',,,..:,, ,. ,.• , '., o

Source: Emma, 1986. ,..t... .., ...',, ..... " ', .+.... , ,: ,_,;

* Column indicates quantities for 1986, where drumlo'a_. ' ..... '""'. qLfqn.t.ottes'_vere shipped to HWM or
number items shipped for less than drumlo_'d. _d.aiq_i.tie;_','i_ypi¢_l:;4y,laborat_ry chemicals in small
quantities (e.g., pounds, grams, or gallOrAs). '.:.)_, ":'.: '.::,',, ".:.._. I

:::::
...'. • '%

,. ,,,b ° ,.

• .'.,' ,'il - ',

':,ii::?,?./. ':'
,.... j. 'f

°,. +_.,

.^,_, %'."._. .' ',,{. o.. .,

_,;:, _, <, _:',_+" ++..+ +.,.

, ,.' . ++ ,. ,. :}+im,s... '° , • v,.,", _:', ,:,++.; ..,..+,.,_,.,
°+ ,+• , +..," ,,

,.. , o + . ._.+°

+,+

+ ',,
• ,

, .
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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
_g
- hazardous wasta and mixed waste handling and facilities. The ALARA principles, as outlined in DOE

orders, were the basis for evaluating waste fac{lities 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"est

_ significant difference is the application by New Yo,'k of hazardous waste regulations to ce'r._a!n_:B

wastes. Solid waste including sanitary and inert wastes were evaluated in accordapc_ a'w tl_lri'lNewh)_o_
.:.;2 ;. ': ':.'",_,:,, .f°

State regulations and good management practices, :_ '_;v...:,.;":..:" ;'-,, ' ";_""

•,. , ...... ',:.';,.
4.1.1.1 . i Waste Accumulation Areas ".,:.. "..-., ..:._,. P

,..,' ',...

, f,

= The existence of numerous points where hazardous"wast:_!_are._ene'_i_'et has" resulted in the need
for many Waste Accumulation Areas (WAAs). '._'m.a!!iq_&f)titi_.of'l_ardous, radioactive, and mixed

_ wastes are accumulated at WAAs print:", to';"._ck:i4"p':,.ia0d"_';ansport to the Hazardous W_ste

Management Area (HWMA) fo$:,further proce_s.incj:_;_d/or off-site shipment to treatment or disposal

facilities. BNL has more.tl_ 30':W.AAs which _t._ used for hazardous, radioactive, and mixed wastes.

(Mixed and radioacti_i_i':was_.es wii}._'e.d_.c_ssed in Sections 4.1.1.2 and 4.1.1.3.) One WAA may serve

= a building,,p_a"_a{, a']5_lJ_tlng,.of., a"_'roup of buildings. Most WAAs at BNL are located outdoors.

Waste liqu'i:d_,st_¢_.&ssol'_'h_;'gcids, and bases are contained in small plastic and glass containers and, "*_ 't'.'e-'Y','" _. .... "

•s'gJid ]&goratN_. c_i"e_als in bottles and boxes. Larger containers such as drums and tanks are used

_O:'_to,re"oils, ''""- sdt_nt/oil mixtures, and oil/coolant mixtures. W,_s at BNL are not listed or managed
',.. *,

on'..a'.site-wide basis. Building Health arid Safety Coordinators are generally responsible for

_ maintaining WAAs and ensuring that wastes are properly packaged and labeled. However, in

certain areas, wastes were being accumulated in areas unknown to the H&S Coordinator responsible

for the building.i

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 access to storm and sanitary

drains, or soil. In several cases, there was visible evidence that spills had cccurred at WAAs. Stains

indicative of oil releases were observed at the B-510WAA, the B-928WAA, the B-535WAA, 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,

Table4-8 in Finding4.1.2.4.1 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 incompatible wastes; labeling, as hazardous waste container si! ali
*w,' ' .-'

containers holding hazardous waste; recording the accumulation start dates on each cont'ai_e.rj:ii_nd
,.,' "i ':, ",=_.:i_...

not exceeding the 90-day storage limit. Although requirements for imperm_eabte"f,u_aces "a.._d
¢. _ • ¢...,

secondary cor,tainment (which are applicable to permitted hazardous waste...stora_:i_a;_Ji'._'i_s)
do

apply to WAAs, it is considered an accepted industry practice to comply,'_it_.t.thes'ei:'r_qui'r;e'rnents,

This is especially appropriate at BNL, since it sits on relatively porou'_.seils over.__ble,sou_ce aquifer.

_;._.,'..,_.,...'._ :. '.,,,
_',,,.,. , .,:', _,,_ ' _.

4.1.1 .1.2 Hazardous Waste Pickup Procedures _:',....:..... '.......,",., ",...,.',. '..,"

Requests for pickups of hazardous wa_es at'._ 'm.a6e,:by the generator to Hazardous Waste

Management (HWM} on a "Ha:ardous Mate_ials'_aste Control Form (Nonradioactive)." This form

requires that the generati_r pr'ovide informa't_on on the physical and chemical properties of the

The forms _i_:'_um.bered's_que:_tia'lly and their number is placed on a tag attached to thewaste.

waste cont_;__;!:!_he"_'clri¥_o_ from NWM then picks up the designated container at the WAA.
• .,. ,..:: ":.J';°,,..::"'::,.,, .

.(_e_a_, :was_::_'.,ge_=e_:ed on a regular basis at a specific point are assigned _ "routine number."
'4 =

'_'eSe'._astes, _en placed in a WAA and designated by the routine number on the tag, are picked
' .

up".b'y 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 r_ceiving, processing, and storage area for ali BNL hazardous, radioactive,

mixed, and PCB wastes (Figure 4-1). The HWMA is fenced; about one-fourth of th: 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 *[he HWMA. Areas and activities in the HWMA related to hazardous waste management

are discussed below, whereas HWMA radioactive waste management areas and activities are

discussed in Section 4.1.1.2.
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Results of routir.a groundwater monitoring have shown that groundwater in the area of the HWMA

has been contaminated with organics, including 1,1,1-trichiorethane, 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

Sections3.2 and 4.1.1.2. Runoff from the HWMA drains outside the fenced area and ponds du+r.'_ng

wet periods. The runoff is notLanalyzed See Section 3.3 for further details. ,..*': :.i:: -

The northern portion of B-444 is used for receiving, sorting, and storing ++nradl_+t_rv.e-bazardo'_'
, , ., •

wastes. Wastes are segregated into broad classifications (e.g., carcinogen_,'_6i.i'ds, caustics, i_hl_able,
e; "'

etc.) by HWM personnel. Large quantities (barrels) of waste mal:e'rial are _Fansferred'to B-483, if
• '. ...,.." ,' vt'

°' '"" "'"'for o"f]_site oilsliquid. Small quantities (liters) are stored in spill trays _mtil 'pa_J_age_, disposal. PCB

and/or equipment is transferred to B..448. PackagincJ!o.f sr_._i! w'ai_'t.e'c'0nt_ners into larger containers =e' "

, ..., . , :'YI";. _ ':, "
(laboratory packs) for disposal at off-site f+clJttlle,s_s, pe'_mrm_ by vendor personnel. Waste

materials, when delivered, are placed qn. a _¢rk_em_.b ot tables for segregation. Delays in

segregating the waste result in, a cluttered wo_ area, as was observed during the Survey.

,,'.. v+ ' .

The flammable Iiqd_::_tora_e'" ;+' ca'iSlet+ '_, _-444 contain flammable waste; however, the building

lacks fire pr_3:_:_n, n:"&' 1;i _'echanical ventilation is inadequate. The situation is further
'+ '+" '_ + • '• ;'v '

': r_ +_ ' + I : 4 " .

aggravatem+_.:+n:,.w_ter wl_'_t_Sclo'ors,windows, and fresh air intakes are closed to prevent possible

f[++zi'n_. ......... 'and'_'_l,otu t_i_" of liquid contai ners.
•: ,. .,.', .: +.'.:,....'.
,: , , ,, "_+_+,+

The _outh 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 i:_ 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 thi rO 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 wast_ incinerator. Currently,

the incinerator is used only for burning small quantities of animal carcasses and laboratory debris

such as gloves, 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).

Building 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 PCBliquids 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 dr_rns
., " ,.

and containers holding hazardous waste. Several discrete diked areas are used to':,sep_ate
,, • ,,

incompatible wastes. Dikes are made of concrete and integral with the con_et:e"flb.6r, so t_a.t
'_,,...i'.

releases may be contained. Most drums are stored On 1-inch bars to keep ._hem _am'_,_'m ng int_"
,'" ....... ",..i,.' ' .:i":,:

contact with any liquids that may be on the floor. This building doe_":n_t, have :-any "o_i'lities.

..::. . .... ,., ,Application has been made for a RCRA Part B storage permit. ",i ..:", " ... ,',

. , _,.., _ _ ':.

The paved asphalt area inthe central portion of_':l_he HWMA.::IIs u_ecl:::{'o store drums containing

hazardous and/or radioactive waste. During t_e,fl,_.e_.'f.thei._rv_ono drums containing hazardous
. '_"., "._'_, "i:i..:,"':i:'_. "'."% ,

waste were being stored on the paved area. '._Nowever,, ac'cording to a BNL assessment (Safety

Assessment Committee, 1986),,_everal hundr._d, dr__s of oil were being stored there as recently as
, , . ,. _

December 1986. Prior tO,¢_stro_i on of the B'-'4;83storage facility for containerized liquid hazardous

waste, ali such wast_s._'ould, have"131i_fln'_or'ed in this area:. A portion of the paved area was heavily

staine "J R_nt_ff:fr_m _e'_rea. h_d _ visible oil sheen. No analytical information was available on
• e , w

either the 'r_ .qf_i_ the r'_l_i_ih'g soils.•, , •. _ ....,. : .,. ._,,,

_ '. . #,. , ",: :_.*_,
• '. . .: .', • ._,

. . ,•,, ,_.

T_iirty'five drum_of oil-contaminated sand, generated by cleanup of ignitable hazardous waste fuels

and."fuel 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 Sections 4.1.1.2 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.
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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. ,_.

i ' ii

4.1 1 1.4 Underground Storage Tanks ,"i, , ;...

o., ,... _,

• . , _.,_.:
,,-.,, ,¢_ ,.. _,

Subtitle l of the Resource Recovery and Conservation Act(RCRA) requires E@A.,,to"pfomulgat_
°'.. P, t , "1. "...

regulations for underground storage tanks (USTs)on notification, leak de_ctior_';.i?ec.._s., release::

reporting, corrective actions for releases, tank closure, and new tank per_6_rhl'iances:t'anda'raS:."USTs

are tanks With 10 percent of the tank volume, including pipincl, unde0groufid:, i_.he regulat ons apply
p. ",; , ', .';

to ali USTs holding chemical substances as listed in _ectidn 1,01(:1.4)_"of ' : "'C_RoCLA,petroleum and
".'.'. ' °, '- ' _' ' .;, _0 , '

substances d'erived from petroleum (fuel .ii, gasolir_a, et._).and _,e g_ete'from hazardous waste
tank regulations (in Sections264 and 265 ct.f::'RC.'_i_gu}a"_.on'S_"for tank_.:containing listed or

charactenst_c hazardous wastes. ..". '.:::'_2'.: : '..' ..
,.._.

EPA promulgated regula_".c_s'i'ni:'Section 2801_':'of the RCRA regulations requiring notification to

agencies as designat_i_y' states o_._tl .LtS.:T_:'eitherin service as of May 8, 1986, or taken out of service
._., %':'"..'" t O0, I'

after Janua_y'tr_:_74. ".)l_iOposed. technical standards for USTs regarding leak detection, records,
..,, , ..... ,

releases, c_e_.t_._" actio'_',_rta"new tank performance standards were proposed on April 17, 1987,
...,o.. _",_;,. _ "_,.

":V._o
.. =.

Suff_l.k County, in which BNL is located, has also established in Article 12 "Toxic and Hazardous

Mate'rials 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 _rotection, and usage status. Most of the USTs listed are more than 25 years .ld, with the

true age being unknown in several cases. Corrosion protection is either not provided or unknown in
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most cases. Ali but four tanks store radionuclide-contami nated 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 Facility (CSF)supplies steam for heating and cooling to ali major BNL facil_!_.s.

Since 1976 the CSFhas utilized Alternative Liquid Fuel (ALF) in the four high'efficiency boil6r.:u":ni:_as
' , 4,, , ,_._,,.. _,

a fuel source. ALF is the blended product of No. 6 oil or various other heavy (.v.i_. ils an;d;_, ,;..%.

combination of government surplus fuels (suchas JP-4, JP-5, Navy Speci._, etc.i:i:,ii'a__.!i_._ghtFee:_:I,

Stocks (LFS), which are spent or wasted solvents classified as hazardou's: _'Qe':to t_'_i'r, igni:t_bility.

Light Feed Stocks include petroleum distillates, alcohols, solvents,"a'nd miher&l:s#l_.its _ith heating

- values ranging from 80,000 to 140,000 BTU/gallon. The f_u_l usa_e !n,1._85 was.;5.8 million gallons, of
' .::' '"_'_i:":' ._.,

which approximately 80 percent were Light Feed Stoi:'k.s. '":'_i"_. "':i.':. -

Typical constituents of ALF include the .._bllo.wr_cj;: me.thahol, ethanol, propanol isopropanol,

hexanol benzene, toluene, xyl_e, naptha, Navy S_:ial, "Bunker C," petroleum tank line interface,
l ; , ". ... ,,_ •

No.6 oil  'o.ttom , p trol ur  pillrecoveries, substandard

JP-4 and JP-5, and sut_a'n'da_.d dis_Hi'at_'Oii;_'lNo;2and4). Many of these fuels are hazardous wastes,
, .. ._.... '_:.'::. _.'..,_'"' .......' . , , , ,

w_th most clas_|_i_e! as ha_ardous-becbuse of their ignltabllity.
'...£ ,. - ._._.%...,'".::..'"

•.:.''_ ..,T,_" '. :.'.; ,'' .,_
•, . ',;',". _ _', ,,.,_.., . .

EPA hazardous:.,wa_;te,,_egulatlons allow the utilization of hazardous wastes or fuels in ndustrial

f_rna¢'es" and _h efficiency boilers of the type used at the CSF. The burning of the fuels in such

uniti"is currently exempt from RCRA regulation, although storage is regulated. Burners storing
0. ;

: hazardous waste fuels on-site must submit PartA 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 requirement; that ali shipments of hazardous waste fuels to BNL are to be

accepted only when accompanied by a manifest.
_

EPA published on May6,1987, proposed regulations 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).
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TABLE 4-3

UNDERGROUND OIL TANKS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

i ,,

Bldg Type Fuel Capacity Latest Date New DateDate Tank Re-Test

No. (gallons) Tested Installed Required
' II I I I I I II

30 No. 2 Oil 1,000 - 5/83 5/88 ,/::_
, .,,

............ .:...:
30 No. 4 Oil 1,000 - 5/83 5/88 ',.. _..,

i J i i III' ii .,'_''"l "_''", ".', _

50 Diesel 275 9/82 9/8? ,_ ', ,, .,::,....
t' _' ¢,1;.o %

, , , ' i i i "1 "., ,,,., ,, "i"" A

51 No. 2 Oil 1,000 6/82 "' ' '''_ "",',,,,',-,,6/87',.' ,. ,:,._,,

87 No. 2 Oil 2,000 6/82 ,_,., '6/..87 ';:'.
i i i irl .IJ ' '1 I

,. .. .

88 No. 2 Oil 1,000 6/82 ,'": -'.".', = ":6/87. '_
I I I I '_,J I ' . i

90 No: 2 Oil 1,000 8 "'...... 'i,' " "' ",' '

No.2Oi, " 82"".:: -,....... :.. ,y. 6/87

...... : "_75'":_,''_.::.,,!''1'7!:,8:_'.i.:, :"_
93 Gasoline • - 7/88

, _,,, , i

99 Diesel ,., 7 . :. - 6/87
'' " t. '"i ' i ii i _ i i I. I i iiii • i *

168 Gaso!i_e ":i"; . 275":.:" 7/83 7/88• .4

184 :._b. 2.0i.I '" "'.'"'i::3,600 6/82 6/87
%'=..:.... ,' :..._' , ;'_,,,,',

...: ,.', .. 2,000 6182 6187• ii IIi " i i ii i i

" i.':_ N 2,000 6/82 - 6/87
i t q I i I

"'* " "- : "' "" i t i i

' " i : esel 275 6182 - 6187.. .,.:{.'

'._", 339 No. 2 Oil 2,000 6182 - 6/87
. ;
'. , H i i i

' " 405 No. 2 Oil 1,000 5/83 5/88
i i i :

406 Lube Oil 4,000 8183 - 8/88
II III II

422 No. 2 Oil 3,500 6/82 6/87
, ,, ,,,, i

423 Gasoline 15,000 9/82 9/87
IIII I IIII

423 No. 4 Oil 3,500 6/82 6/87
ii i

424 No. 2 Oil 2,000 6/82 - 6/87
] ii i=, i ii i

444 No. 2 Oil 1,000 5/83 5/88
i i ii i i iiii

445 No. 2 Oil 1,000 6/82 - 6/87
, ,, i i . i
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TABLE 4-3
UNDERGROUND OIL TANKS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE TWO

i ,,

Latest Date New Date

Bldg Type Fuel ' Capacity_- No. (gallons) Date Tank Re-TestTested Installed . Required

" I I III III ,,,

452 Diesel 275 6/82 - 6/87 '".:..:
_, H ., _ .' _.. , : .'

452 No 4 Oil 3,500 8/83 (1) ,,.:,..,,.:,,_

' 8/87:;,'i' ,.....,.
457 NO. 4 Oil 3 000 8/82 ,.,, . ,' ;_;.;

.... .",: (1) ",479 No. 4 Oil 3,500 7/82 - ,, . .:, '

479 No. 4Oil 10,000 7/82 ,:.,., '"i('1.) '".'.

• .,,.:.490 Diesel 2,500 6/82 ,., :"_... ,-'",..S'_., ,...

493 No. 4 Oil 2,000 ,o,,718_.:':"., _..,. ..',... '"" 7/87

...,.494 No. 2 Oil 1 000/, ', i_:[- ""':: 3 5/88
I ".. ';, ,. ,. _ ':..._

526 No. 2 Oil %000..,",.,,;*'':.,i:' -,;'", '
i it. .D

6,0Qb "'::!::;,6/82"_.; - 6/87535 Diesel ,.', ... ,....

575 No,, 2":_iI ': :", !,000:,'.'" 6182 - 6187,,_...,_:b ,, "l' '

o-'_,.l_iiese!,'. ", '.I, ::'S " O0 6182 -. 6187

_i0 ' '' _ _ ' '_'0!I."...._, 1,000 5183 .5188

""' "" "" " Gas_,ii_e 8,000 9/83 - 9/88

•." . ",' 8,000 8183 - 8/88" . ,:.630 Gasoline• o, ..

,;, ,,.. • . ..,. i_,. .....

'. '.. 630 Gasoline 6,000 11/83 11/88
•. .

", " 630 Lube Oil 550 8/83 8/88
i ii i

633 Lube Oil 1,000 1/84 1/89
i i ii

912A Diesel 3,000 - 1/85 1/90

Source: Kinne, 1986b.

(_) 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.
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BNL submitted a RCRA Part B application to EPA for the CSF. This submittal was returned by EPA

when New York attained RCRA primacy. BNL resubmitted the RCRA Part B application to New York

as a Part 373 application, which essentially consisted of the RCRAPartB application. New York's

Department of Environmental Conservation said that the submittal was unnecessary since underf

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 hasl.requested that NYSDEC process the application as a hazardous

waste storage permit application. _":".
e,,...,: :..'..:

, _ . : . , _ ,, _,to

The CSF utilizes 21 tanks to receive and store the various components of the f LFs, ,_eCe,.s._eel ta_.k#

do not have protective linings, since the fuel o_1 hydrocarbon producl;_/s.torea:,._l;:ei.__'_.erallyand

.the neutral range not requiring protective linings, accordlne to BNL..I-.Np':_sgnlfjcant Internal

corrosion has been noted during inspections of tanks emptied for cl,an!ng gn_Zo"r_modii_fcation.
P_ ,b 4 %,..t , ,

Tanks storing Liquid Fuel Supplies are enclosed in_t_npe_ious'_an;c_iN'_d:ent'dikes.TanksS,6, the

mini-tank farm area, and tanks 7, 8, and 12th_'Qgb i._'ave"a!:b.ent'_nite clay liner installed inside the

diked area. Tanks 30 through 35 (tank trailers) a_'_,ho_s_:],pn (:oncrete pads with concrete blocks on

three sides and a sand bag end;c_osure._to allo,_/.tank.'ief movement. Unloading stations have concrete°',. '.;°

containment pads. Tan k_:611A"='and611B, vv[_h a 210,000-gallon and 215,880-gallon capacity,

respectively, do not _an_ imp_r,_igus_::i rs but are not currently being used, BNL is planning on
'"'t 0,,__ ° .,_ _.._,', ,. , ,

installing i__.,us ri_f_"for .t_es@"l:anks. Table 4-4 describes tanks used in the ALF program at

BNL. ':,?'_ .._.,_" ' "" "'
o.;,,",_ £. '_._ "_ ,.' ,_,

Ru'noff.:,_:'ollect_.:oin the mini-tank farm containment area is periodically pumped to the sanitary
.

system. Prior to discharge to the sanitary system, the runoff is checked for a visible oil sheen. If an oil
, -

shoed is visible, further analysis will be performed; although BNL has no formal proc_edures 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, he.3t-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 FACILITYTANK CAPACITY
BROOKHAVEN NATIONAL LABORATORY,. UPTON, NEW YORK

i ii ii

Tank Building Capacity Capacity Present Usage
Number Designation Gallons BBLS

r
I I

1 611A 210,000 5,000 ' AL.Fbtendingtank

' ' ' '...... ?..:i.;
2 611B 215,880 5,140, At.F blending tank

i i i ii iii ,. 1, , .pl:.,/

3 611C 300,000 7,143 Day tank, ALF storage ,. r' ",".':.. '""C:::.,-_
IIII I I' I'I " ' f ' I I I I ' "!

...... : "' ; ': :!"i".
4 611D 420,000 9,524 Day tank - ALF storage '¢.'.. .:.. ; ,_..,

i ii i o. _ ,

- 5 611E 300,006 7,143 GSA storage - govt. s' s fuel" "' " 7',.• _, '._,

' I I '-ii ii i i

6 611F 300,006 7,143 GSA storage -'_Jib'_ vt sur.pLu_:fu'el '":"
111_ IJ .' Jl" t t

__ ii i Ii i i w_, . ¢, t, t, _ J • II

7 NA 19,992 476 LFS.v.._t°rc_JeJALF,,..,... blend ir_g',.,,,,.
llll II I '_ _@ I -

8 NA 59,976 1,428 !,GSAr, eceivi,g(h_i tj tank
ill

12 NA 59,97.6 1,4.28,'...tT 'A recei:v_c_old_ng storagej_ _, %,.. , • ,'.: . :..0, i i i,i --
i i , 0 •

- 13' NA 9,996 "..:'.,,23_i_';,."_V,a_soivent receiving/holding-light feed
' ' '::i'i stock (LFS)• ' 'd

ii ii I._.1 '1' "j i ii

, 14 NA ...'i :i;_; 9i§96 , 2318 Waste solvent receiving/holding-light feed
.,:",.. ""'" ..'"':." stock(LFS)
r.... G'I'_. "' ':'' 'i' , ,,

•.,,.,"' 238 Waste solvent receiving/holding-light feed

z ,..'i:"'',i': ',,: ...'.... stock(LFS)
'_1" I'1'"_" " i

i ,7.. p. :_.;_' °

'' 21"e, ; ",'," ,.W_' _".,_:.,.. _.,.:,. 9,996 238 Waste solvent receiving/holding-tight feed
.,"_ : ; ";:', ":"" stock (LFS)

= .: . • :..' ',_....,p,, , , ,, ,

_'.. '1'7 "_"NA 9,996 238 Waste solvent receiving/holding-light feed
. '.: '. stock (LFS)

'= 'l i i i ii .....

29 NA 4,998 119 GSA/LFS receiving/holding tank(l)

30 NA 4,998 119 GSA/LFS receiving/holding tank(l)
- _ i iii i ii i i --- "_

31 NA 3,880 92.4 Holding tank noncombustible sediments
ii1_ i i i i|1

32 NA 4,998 119 GS/VLFS receiving/holding tank(l)
i i I

33 NA 4,998 119 GSA/LFS receiving/holding tank(_)
Ii i iinJ_

34 NA 4,998 119 GSA/LFS receiving/h:_lding tank(_)
i I

35 NA 18,001 428.6 Waste solvent receiving trail order day tank
ii i i

Source' Kinne, 1986c.

(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 Des._tuctlon Removal Efficiency (ORE) of CSF

boilers for destroying hazardous constituents in the hazardous waste derived fuel_. The test

program was carried out as part of a research program conducted l)y EPA's Environmental Research

Laboratory to evaluate the thermal destruction of hazardous wastes in industrial furnaces and

industrial boilers. In addition to determining the ORE for hazardous components in the fuel, the

testing' program sought to identify any hazardous products of incomplete combustion (PlCs) formed

in the boiler tested.

OREs were determined for the principal organic hazardous constituents (POHCs)identif_edlin;:_e_ , '." ' ,. "'_'i .i. --

fuels fired and for three chlorinated spiking compounds. Better than 99.99-p,er(:ien_ _._struct_n

efficiency was obtained for ali compounds, except for xylenes present in the...N.o•6 (_il!i;':_.,_,_._._percer_'

No. 60il/30-percent waste solvent mixture, andthe spiked waste solvent imi"_(i?LJre.)_i"ene's;'a'listed
__L e; '_" " ' _', " ' '

hazardous waste', are not cited because of hazardous constituents '(t[ke other.]i_te_d, wastes) but are*b, ,. , ,. ,,.,

considered hazardous due to ignitability. The only Pl(_s,id_t_ied 'ring" e test program were

substituted phenols, which were formed during th_':test_:i;: Phe_ql i_r.e_.nt as a major component,
.,'.• ,, ...,, ,, ,,,

(23 weight percent) of the spiked waste solveht :mi.xt_e, ex'_}'_ited,,_ ORE in excess of 99.99 percent.
'_'_', , ".:,•',,_i:':'',: :'.:':'_. '"',''?

Trace metal emissions were found to be."h._ghet.id.q:nng..th_'hazardous waste tests than during

background tests. ,-,
'_ , ,%

,o .. vd, ' .
' . "' . *'; _, _ .4 t ,

Bottom ash has, on _ic.(asion,.exce_d'es_.._t_he"EPtoxicity limits for cadmium. However, the mixed,CSF

ash from ali b._a:r..'_.pas_e"_i:t_'eE.P.,_st::"'"
....... :." ':,,.:,', .,.,/" ;.,.."

•S_ec'i{ic,_.ion_;:f_r :the'.._eastesused in the ALF call for the absence of PCB Contamination. Ali incoming

ghi_ni_is are'_ecked for PCBs. Currently, military fuels are not blended until shown to be below

the'..5t? ppm level• The practice of holding military fuels for PCB analysis, before blending, resulted

.from_.he 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 regulatory 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. Currently, BNL is

negotiating permit conditions with the agency.
, _

_'*.,_

,,. :.,_ :.ii':_,i ,
The RCRA Part B application listed nine Solid Waste Management Units (SWMUs).

,,., ...., '_:_._

.,?=. ..:..,
1 Current Landfill - Nonhazardous waste ,, ',..>._:..-,,

2. Former Landfill- Received hazardous waste . . ..,., ',=-,
e; _". '_"' '0

•. ._, . .... ,, ';_'

3, Chemical Pits- Received hazardous waste ".,". '-.. ', ,.
,b _. 'o , ,.,',' '.'

4. Sewage Treatment Plant-Sludge drying beds,,,.r_, ha.za_iqlou_,_aste:.:'"; :'_.,..:. , ,,.,, ........ . ,,,
5. Incinerator- Mixed scintillation vials burnt_d.,untt,Ji.Aprlt,,.'.198_ '..._,..'

6. Wastewater TreatmentUnit- Sanit_?:se,w, aEe,,t.re_ent,_lant, nonhazardous Waste

7. Storage Tanks - Central steam facility, I_l_.n_tl.est._ltable hazardous waste

8. Waste RecyclinglEnefcjy Recovery-.,Centra_;_team facility, ignitable hazardous waste

9. Hazardous Wa_t_:_Jla6a_tement Faci I__

The former, :_.f_tls a_d.'ch,nf_.al pits are likely to be addressed under RCRA Section3004(u)

provisions _e._a[._.,._.conl_i_liili:j releases from SWMUs (see Section 4.5 for more details).

4!,i'71.2".'" Radi'_at:tive Waste
', ,

,,

. •

Radioactive waste is defined in 49CFR171,;3 as any material whose concentration is greater

than 2 l_Ci/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
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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. Hiqh 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 ship_ied

off-site. Five-hundred fuel rods were in storag_,J at the time of the Survey. Tt_e..¢_!t_al
o ..-,, ,. ,_ ..,' _

v' t . . .. •,.:..,.

contains 68,000gallons of water. Five-hundred gallons of water are, a_/de'd..'weekl_/...t_

make up for evaporative losses caused by heating of the wat,e_ as tt_e":4-es6i_:of he_ I_
_:" .:'.., .;.., ". . ',_,. '.,.;_,

generated by radioactive decay of the rods. BNL Personnel n_{_iii_hat t'l_,.voi_l't_'_ and

radionuclide co,_centration of the air-conditioning condehsate of'.the H_B.Rco_relates with
.... .;-" o' ' .;,

that expected from the volume of make-up .w.ater.' _ut:o_f':.fuel:kbd ends are stored in

abovg ou dconc  tv ul s3tthe ra i aai'v :iev l  oo ghto
?..',.., '.. ;. ,...

water in the reactor are perloa_.(_ally _:[_anc_ea:'_:qkeep the tritium content at acceptable

levels. The heavy w_t_r is shippecl,t'b Sa'v_nah River. The principal radioactive wastes are. .

compactible tra_._ an'cl':.radioactive'i:_ins. The resins contaminated with tritium, and

moderate_._'<:_:'o°ntamina_ea..Wi,th '• neutron-activated materials, are generated in the

_gn_.hang_:s_s_em u_ed to punfy the reactor storage pool water.
,.., ,:': ',(_. .:.........

_'" !i. M_d'_: I'l_e_earch Reactor {MRR). The MRR, which is a small reactor that can be virtually
' " ',:i.a ,

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

". '

c. Brookhaven Linear Isotopes Producer IBLIP!. The BLIP uses a proton beam to irradiate

targets. Waste targets are shipp@d to the HWMA for long-term storage. Highly

radioactive target cooling waters are produced and treated at the B-811Radioactive

Wastewater Treatment Facility.

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

wastes include the Research Van deGraaff, used mostly as a tritium accelerator; the

Tandem Van de Graaff, used to accelerate protons and other atomic nuclei; the
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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, lt consisted of a graphite cube (25 feet) penetrated in a north-south direction by

an array of horizontal, parallel, cylindrical channels containing uranium fuel eleme'l_s.
, • i

Cooling air was drawn through the fuel channels. ".

In 1968, when the reactor was shut down, radioactive materl_,wlthl_,.._h.e. _bleld w_

reduced to a minimum, Ali fuel elements from the graphlt_'.core v_e r_nloved.

Experimental apparatus that could not safely be lef_':._or, an'.e_t_ded _eriod were

removed. Penetrations through the biological, shie'ld..:were '_.lose'd"and sealed, with one

opening remaining with air vented throucjh.an"absol_j:_a fi"i:_'r:_".i'Fuelelements in the canal

- were removed and shipped off-sit_.:":fo_ r._.roce'ssilng.",,T_ble4-6 describes radioactively
,, ,, '.,,.. '..! ...',:.:, • ,.:.

contaminated material associatc:_l v_.[:_tO.,the':.'B.GRR,which is still in place and must

ultimately be removQd. .... ,.
" "' • ;'l '_'_ •

,.;q '. =. ,...
4" .' ,,a '.' '

4,1.1.2.2 CollectiC_n'._l_:_'Sto_age Of'""" " 'R_dio'a_ive Wastes

Small qua_tie,_.,_,f;l_quid:,v_'_t'es, generated on laboratories, are collected in small containers such as

, S-"gal[bn:,carl_,s ah_t_:depending on the nature of the wastes, are either shipped to the HWMA

facilit, y"'for sol__ication or to B-801 prior to treatment in the B-811WCF. Usually these small

quan'tity 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

Contents periodically trucked to B-8i 1. 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

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

BROOKHAVEN GRAeHITE RESEARCH REACTOR (BGRR)
RADIOACTIVELY CONTAMINATED MATERIAL

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

BGRR
---...... i i ii i ii iillll

1. Reactor - 25-foot cube of graphite within biological shield. 65,000 pieces of graphite.
i Highly contami:',._ted ,:, . .....

,, I i i i mnl ii ii i
_0, _,#,'

2. Control rods highly contaminated.
• '1"' fl t'/iI I I II I r .-

• '."i "'"_,i". _'' ",

3. Interior pneumatic tube facility on north face - highly contaminated. ... ,,. .... '.....:.
. • t' _ '_.:...' ,,

I I II I I I'll , ! I I v_.
. "'. ',. _,,: '.'. "._.

'. . .,.1_q.. *..:...

4. Building 701 Canal Facility ,, ;,...,.:.. .. , .,,..
. : ' " i' "'"'°

"; %%

(a) Deep Pit- highly contaminated' ':", ' '; .
, ', , '

"_,, ' o..;,"

(b) Shallow Pit- highly contaminated; ,.: " ' .£i ' " .'::.. '
,.'.{' .'.. , .o ,.. -.. •

._ o..". '; "" ' " e " ' _'(c) Chute from South Plenum to Canal - hicjhly contami_t., d. _

i _ _ Jql ' '" '" ; "; "_L 'na H_

• _,,. .'_, -. ,., o;-

5. Plenum floor at both north and sputh '{,a_e_.-.h}g'hly c:C_,tan_inated.

6. I A,limal and instrument tunnels un'd_l_... re_%or"-..,rffo'tJerately contaminated.
i i i, lib i, i iii i

7. Fuel storage vault.-.yeCy li.ghtly conta'mlh3at_'_ (alpha).
_i r i ' ' • a" === ,,

'" ' "_. umbing in. it_lin_ for I"iquid,,._gs_e - moderately contaminated.
• _ .,.:_;,, ...:_, .I,'_; ...' .......

19'I 3'00"0_2 in':,_ase_nen_;,used"for storage of radioactive beam transport components, pipe,
, . TI_i_. qui. ' nt is moderately to highly activated.

' 'I;L I .... ' "*' " i ° _ mm, ,

, -, . %;-.'.',:._'.;' "_,,, ,,.,

., . ... , ,'.. , ",:,;_.'_

.' ". , ' ..'_.;.i_

BGRR'COOLING AIR DUCT WORK - Fission Product Contaminated

i.": Exit cooling air'ducts below grade out of reactor- highly contaminated.
"_ i i i i i i -

2. Filter housing pit ahead of fans - highly contaminated.
iiii i i i i

3. Instrument house ahead of fan house - moderately contaminated.

FAN HOUSE WITH FIVE FANS AND ASSORTED DUCTS
, i

1. Fan housing and plenums - highly contaminated.
_1 iii n n ' i I i ii I

2. Fan motors - very lightly contaminated.
_ i i i Hf II|li

3. Ducts above and below blowers- highly contaminated.
i iii i

4. Silencers in ducts- highly contaminated.
,, H _
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- TABLE 4-6
- BROOKHAVEN GRAPHITE RESEARCH REACTOR (BGRR)

RADIOACTIVELY CONTAMINATED MATERIAL
-_ BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

PAGE TWO

w

C.h.NAL HOUSE- BU!LDING 709- Moderately Contaminated .....
1. Water treatment house - moderately contaminated,

ii i i i llllli i i i ii . i •%,•

2 East yard area around canal house' . ;:'
• . ,°. ,,' ':

' , . . ._,.:.;,

(a) Parts of the yard might have light contamination under pads; . .,'i',._i!'., "'i"2'!',,
,., . ,,

.., ,,o , r ':'L:,",

(b) Digging may be required after concrete of canal has been removed beC,a'L_SiE2p_.,possibl4_
low-level ground contamination: walls of canal highly contarnir_a_'ed; "",":i, ' _',,'

, _ " ,_ .

(c) Storage pits in yard - moderately contaminated; ,, _.,:.. "•,:, ', i I. . .,"

(d) East yard storm drain system - possibly very lightly 'con'tamma._ed; -,°
' ,_,,_'. .., . .°

, , '../;.. ',:.;':. ,

(e) Pneumatic tubes to Hot LabQ.r'at0rY' :::_ndeit(i_ast,,_ard - highly to moderatelycontaminated. ,". "...i,..' ".!",.:"_,:,:., ..i,,,:,

,. ',, . ';• ',,, .,'A
'•. %,,

' "' " " ":2,'"
] , .'.

o...,L , :. '"- i°"

BGRRLABORATORIES.-Bqild_ng 7.Q3• ..,

1. Possibly very::l_14tly:,_onta_tiha_:'ea in hoods and hood filters• '.......
..... t " " i _' '" ' i )11 ii ii i ii r! II I IIIIIIIIII I

• "::'!" "_ ':' '" i_h2 P,lu F_d31h',g_or I_qa!d W• i aS._ I tly contaminated.
" • ' " ' %" ' "' t' ....... ii

•.%, ,. "7 ;.... "
3""" Ba_1_m_i;east ehd;'east enclosure very lightly contaminated.

' '_..tZ " ' "_'. _ %'1/ "," i, ,, ,

"' ' : : ""'ii":. '
%urce:' BNL, 19_6c.

• ,

,.. '.
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compactible wastes, in WAAs. (See Section 4.1.1.1 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 "=, ..... _.i::_

_, ._, .., ".,,,....

The Hazardous Waste Management Area (HWMA)is the central receiving_ proc_s_n_"_'ieatment_"

and storage area for radioactive and hazardous wastes. Areas and activities art._:heHW.MA retat'ed to

radioactive waste management are discussed below, whereas hazardous w_t.e manag"ement areas,b , ,

and activities are described in Section 4.1.1.1. Problen_t.:..re[ati_.g,to; l_St r'eieases are discussed in
Sections 4.5.1 and 4.5.2. ,, ", _11,",. ,i.:i.lii'.i.,, : .,. _0 ..:!..,..

• .• .. '. .¢ ,

', :_6

Building 446, a sheet metal, garage-type bslldln.c_:on_:a'¢of_crete pad, is used for receiving, sorting,

and storing compactible radioa, G,tive waste. SO_me'nlb_compactible waste with low radiation levels is
' ., _ _;. '_'. •. .

also stored in B-446. Ne_zaliZa:tion and soli_Jification of small quantities of liquid radioactive

wastes, such as acids_i_ses,.chron_{c",a£idi_i_aning solutions andsolvents, takes place either in B-446

or right out s!.d_J_Q, d6_: "'"'

•Drum'_:_nd ta;_ioa_e-waste shipping containers are _tored oL:tside on the asphalt-paved area.

Sh_pp_ng conta_ers holding radioactive wastes that are to be shipped off-site for disposal are stored

in this. area. At the time of the survey, 26 drums of radioactively-contaminated oil were being stored

on a paved 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, lt 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 Resear(:h Reactor(BGRR). Much of this equipment has been removed and disposedi'_!at

Hanford and other off-site facilities. Materials currently stored include irradiated targets'_n'd .s:_:._e
,,-'. r

material that could not be identified by BNL personnel. HWM personnel said,.th:a_'fll,a:0y of_"_ I
trenches and holes were currently not in use. ."-. ,,.>. :._.,.",.. .'"_i_:'.:".v,.

Groundwater has leaked into trenches when the water table Wa_.,at a'.l_.._,b_,tevel '_(_.g., during
',. '."'.. "_i._i:'.. ';,i'. °'

sustained periods of heavy precipitation). ,..'. ...,,.. '..4., !?,. .,.;
,,,, ,,,_

4, 1 1.2.4 ' ' . " .i.'... .Incinerator ,:= .. ,.. ,_ .. .

!;.;, ;?....
The HWMA incinerator former, lg was'used 'fot.bu_N_g scintillation vials, which are widely used at

BNL for counting Iow-ert._y"_eta emitters;...'such as tritium (as HTO), or in labeled organic

compounds. Appr_xi_:_ieiy.:7_cu.b.i._!_f.e_S..._f_scinti_ati_nvia_swereincineratedyear_y. Incineration

of scintillatien_ls wa_.':{':l:O'dped,_oi'_'86 because the vials contain listed solvents such as toluene and,_' '::" '_i.

xylene; heh_ 0.,fi,_.'zardo'i4_._'gte incineration permit would be required. Currently, BNL is storing•, •, • _ ..,_,,_..'

.tl!ese'_iatsu_t.g.a_eN:disposal or treatment option becomes available. The incinerator is now used

Only _o_ the in'_i_eration of biological wastes and small quantities of tritium-contaminated animal

carcasses. The major radionuclide released as the result of incineration is tritium, with O45mCi

releaged 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 1967to 1978, these types of materials were disposed of in

the current landfill. Ali such radioactive wastes have been shipped off-site since 1978.
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Currently, BNL ships ali 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" regulations, 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 EPtoxic,__d

may therefore be a mixed waste. Currently, ali of these wastes are being stored at the HWlM'A _til

questions regarding the hazardous nature of the solidified B-811 WCF wastes are r_s 'd:.'.'_; "' ',".;:',.,.,
_,;,..,o

4.1.1.2.6 Radioactive Waste Contamination - HWMA :.,". ".."., " '_,. "
!," _'_ _,, ',

'* ' 'o ' ' '4 '

.;°"' ' V

' , _'. ' ,,,

The HWMA has several areas where radioactive conta_4natior_, of,t_Fie,,soil".a"nd groundwater have

occurred. This contamination was attributed by Bl_,l_!p,ers'oh.nel"_.pt:_i&:es""' - _-- employed prior to 1980.

In the outdoor paved area, there are several, _ot, s...,_i'._._":are_':lr_thi_t"_°ntaminated....v.. . from past spills of,'.'. '.:,..._,'._i..'.'..";. .3.,, . ,
fission products. Additional "hot spots" markeCt;'-_v_th _ta_es'exlst in the ground surrounding the

paved area and buildings. The,u_derground.tfenc_e_and pits are also radioactively contaminated.
'_,',, '., '"_' ';, '_ •

'_ ,'JJ : ', .b
,,.t.'. l + +. . s' ° ..,.

Data from the g+Ou_ater.mon+'_+6'r.Lnm:::p++gramat the HWMAindicates that tritium, fission, and

activation _++_:_s" -l_+:"+nter_d _'e groundwater and are migrating from their sources (see
,. +.. ,+,': ........, ....,,.:+,.,, ,

Sections 3,3_::a.ni_J_+:_for fu.rt_r details).
.'.' . . +'. ." _ ¢.._, i.%.,, +.:.,., oo

, +, ' . • .; .++ • ,.+, ,

4'+.+71.2"i'7"Alter_ting Gradient Synchrotron (AGS) Steel Storage Yard
', ,

.,

The _GS department maintains two storage yards for storage of steel. One yard is used for storing

radioactively contaminated steel, the other for storing "clean" oi nonradioactivety contaminated

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
iii i i i

Curie
Calendar No. of Type of Containers Destination

; Year Containers Contents

II I II

1954 476 55-gallon drums 233 Sea d sposal
.... _::_,,

1955 685 55-gallon drums 597 Sea disposal :,..
.m, _ ,,, _"I *''°:

i ,-, :. , 1=,;-- .,, ,.

1956 640 55-gallon drums 600 Sea disp_'sat. ,.,.:.:, ' • _ : ?. '=

,,,,i, " ,,, ,,, i i ' I ° i i ii i.,_;.'

1957 704 55-gallon drums 500 Sea _i!_osar..,;:, ,,'. ' ,_ _ F

.... _ .217'.,..1958 692 55-gallon drums 1,100 " :ea di .,:..,0
__ .i i ' e; " '_" '. , " ' '

1959 1,354 55-gallon drums 2;.000 .. ._ea,_,spo_al• " ._..... ,i_ ....
' i"." '.' -"' '.,. Oak RidgeUnknown 20 concrete vaults ,...:1.. ....,....'5_. .... ,, .

,. , , , ,',,0

1960 92 Large packages* _.._":.. ';ii;... .:!:2,000.._,.. Oak Ridge
! '° i

1961 60 Large packages." :..,.)..._.,. ' ;!''' T:;:_00 Oak Ridge• ,,, ',',_.,,._......! , ,., •:....,:,

" Ra., !!!:;i":i:.-,.:: 1,2oo Oak Ridge
1962 55 Large pac 'ges__. " '

ii

- 1963 45 i'Large packa_..*. ":;'_; 980 West Valley, NY
,..lii*i. ' " ,,,,,, m....

' ' '1964' ' .,.II_l_'[i' eat'ge pac_,,._jes"_'- 75 West Valley, NY

- - 1965, , ':; [, '"
,,,,, ." iI;" Vadt_;'boxes, and tanks** 152 West Valley, NY

(, _ ."LI'...,*., "" ;" i", ' -

1966'":..._,,..,.'",'.;!::; '_01',,.".[:.:.'.,;" _aults, boxes, and tanks** , 346,,, West Valley, NY

.... ..,. .t ,. p" _"_, .,,,.., ",..::., .::,..,>32 Vaults, boxes, and tanks** 4,846 West Valley, NY' ii i,

' "" ," _ .v .zo.

';' j 1.968 ":;:_* 43 Vaults, boxes, and tanks** 3,132 West Val ley, NY
I ii i ii ii

" '.1969 None Shipped -- "- --
', , 'm i li n

• 1970 34 Vaults, boxes, and tanks** 3,379 West Valley, NY
i i

1971 34 Vaults and boxes 2,400 West Valley, NY
i i i ..... ,H

1972 16 Vaults and boxes 653 West Valley, NY
i |l •

1973 40 Vaults, boxes, and tanks** 9,824 West Valley, NY
and Morehead, KY

i
i

1974 47 Vaults, boxes, and drums 35,504 Morehead, KY
ii i li i i i i

1.975 48 Vaults, boxes, and drums 81.4 Morehead, KY
i i

ii

1976 None Shipped -- -- -"

1977 136 Vaults and drums 505.6 Sheffield, IL
i i i

1978 None Shipped -- -" "" _- ,,, , i i
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TABLE 4.7
OFF.SH'E RADIOACTIVE WASTE SHIPMENTS

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE TWO

i ,,

Calendar No. of Curie
Year Containers Type of Containers Contents Destination

I rl

1979 150 Vaults and drums 763.8 Barnwell, SC
i I i iii ,,, II

1980 None Shipped ...... _:i!:q' ,'.1
i iii i i '"1 "'" ""

,; ,

1981 None Shipped .... .... ., :,," _,;_. .,:_:._,
_,. _ _ _ , ' ,', . ,' ' , '?. '_

1982 None Shipped '" ' ' "...... ,,.,:., ,_
iiiiiii _¢I. ' ,li.' .". !_' v_,,

1983 155 Vaults, bins, and drums 1,227.1 " :iRi_!andi"._" ";:'_.,,
I i '1 I '1 I "' _'I

1984 177 Vaults, bins, and drums :i7,.0 .RLd_iaLfld,WA'
i ,,_ tj .i , Ja"" 'f' ,;r

• _., = ,., _. •

1985 39 Vaults and bins ,.,,:., ., ...,, i20.;2",. Ri_zhland, WA, ,i, ,, ,:: -., 'i "L ' _ :' '"T"

, '":i.:'t Richland, WA1986 32 Vaults and bins _" ';, I.

,.. .. _ '.', ':% '
, '";, ". ,._, ,% ', :',..

Source' BNL, 1986c. ",.'.. ',_,,, , .' ',.":. .:,,_
.... ,", ... . ,.

• Concrete vaults with 6-incJo, 12-inch, aO_ 17"[_.(:hshielding walls and a few sheet steel boxes
for containing less acl;ive"bLlJkgamma Was.tes'_._athave been baled.

• * Same concrete v,aut,te'_nd s_ceelboxe_plus'_, 000-gallon oil tanks used for shipping solidified
• ".' ;;.,; %' ', , .v' .'.i l

slurry. ".,_" " '. .....: ','.'.....% .._J.. . ... , . ..,_

....'.!!'_,_!i,, '_'"" ""' ""'."':!.
',,i': ;. ': ..... ""':'i'!'::,"'_., ,"

• :"'4 _ _..".,,,;..;,:..:.._, '_.'. _,;"
t' _'." .% . . ,, .,._ , ,

,, ., . '.ii,,'., '.'i:,,_

: ', "i'.;%;..-,;, ., .,,
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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-gallon

_ 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 W a_te_

Concentration Facility " """

' " "S' '_,'

Wastewaters are pumped from the D-2 holding tank into one of two 5,00,(_-gallo'h;Ne._ng tanl<'_;:

where final pH adjustments are made. The neutralized wastewaters are'._:_cj':into th_ eva'l_'rator,
_;.'.

" where a liquid volume reduction of 100-to-1 is obtained. The heal:i_g is p'rovided by s:team passi,_g
, _ . . ,i 4 . I ,'.

through heat exchangers. Evaporator distillate, which q,._ntalns.,_.ome'.tr_.tJum, was discharged to the

sanitary sewer system until December1984. W/hen'::';:the s_:st.e_:::_'as last run in late 1985,

4, ' " ' ' '_ ";' ' h70,000 gallons of distillate were discharged t_,)t:plasti_;_.}[ned,.:_waQe treatment, emergency olding
,' :'. "....,.i'"! ' .: :'.:::'_. """_ , , ,

- pond. BNL personnel said that the distiliate'rem_t:_ed:_n't_ p_nd unttl 90 percent of the actlwty was

gone. During December of 191_5,the pond(,_ong::.with accumulated precipitation) was discharged
. .'. ,' t,,0 ,_'_ •

into the Peconic River. BNt_'_s c_i.ri_e,ntly eva lua,_i'ng disposal of the distillates via vaporization in the

HFBR stack. (See S_.._:on 3..3.1 f_ri"-Q,di'_'co;sion of this proposal and Section 3.3.2 for additional
' 'e "'

discussion on...t._.'WCF't.':_..., . . .., .:' "" ..,_,

•, -.,.. '_"'_,',,:.'_ ' _. ._.,.

. The _[utr.)/re_[_/e,"_/'l_Ivh remains after evaporative distillation, is solidified. Solidification consists of
' "'. , :,' • ::'.:i",

m.i:l_ng,the slur'_with a mixture of vermiculite and cement inside a shipping container. The slurry
•. ,.

was. formerly transported to the HWMA, where it was solidified prior to shipment for disposal at

Hanf6rd. lt 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-811WCF has three 100,000-gallon storage _anks in a partially contained asphalt area.

_ TanksD-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. TankD-2, still in use, contains 700 cubic feet of similar sludge 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 E

the storage canal. The canal water became grossly contaminated with uranium oxide, some

plutonium, and considerable fission products. 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 materialsettled into a clay-like solid on the -

bottom of the tanks, lt is possible that any waste disposal option would require that the waste

package be retrievable due to the presence of plutonium. _NL has submitted a request for fund!'ng

to package the wastes in a form suitable for retrievable storable at a DOE repository. The sl'u."clg_::_s
q .... ° "_,, ,. L

not been tested for hazardous characteristics, although it is known from sludge ana[y's_s.t_at hea_.

metals (such as lead and chromium), which may leach, are present. .,: ,. :,.:.,-.,

f [ _'_ ' ' 'b" ', °' ' e

BNL had Chem-Nuclear perform a scoping study on options forhandling the tahk.61udg_: According

ere" ..... ' '_ ' 'to BNL personnel Chem-Nuclear's study showed that t[_ ar_i' ...... 'no_.spots within the sludge, as
'._" _ ,:, '_Q_,,,: p

mR/hour.., Tl_'ese;...,hot spots" may be itemsevidenced by surface counts ranging from 100to 1:_1_00 ...... '"""

such as fuel chips, thermocoul_le tips, gold-pla_ed c0_a_Lpei:l_,_s,et¢_"Volume is not known, but BNL

personnel believe'it is minimal. Chem-Nu.dear,'._ ._.eri:cog_udlng laboratory tests, recommended a

solidification procedure, where, by 120 cubic fest of :wet sludge would be solidified with 50 cubic feet

Y"6_:f steel boY_. One foot of water would be added on top of theof solidifying agent in 6-_c_q'_b oot _
s," ' ,: ' ,

==

sludge in the tanks t_i'__t as.a mo_l_r._t_r_j and sludge would be "dredged" out to avoid "hot spot"

material. W..astew_.ters _would _e t_eated within the regular radioactive wastewater treatment
. $ ¢, * ';,; =:% ..* .,. ,

to r  o*t,o  6to Uoxeto dio al. However,
.d[SP6s_rJ*'at ""....=.... ' '"_for'c_:r_'ay be precluded if testing shows that the solidified sludge is a mixed waste.

T_'eatment and_i_posal of the "hot spot" material has not been evaluated. BNL has requested bids

for".t'he treatment of the sludge, based on the Chem-Nuclear scoping study. Cleaning' and
, ,

decorhmissioning would take place by the end of fiscal year 1990.

The containmentcapacity of the diked area would not be sufficient to hold a catastrophic 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, 5tanks 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

L

4-44



_ Waste," states that DOE facilities should comply with the technical requcrements of 40 CFR260-265

_ (Hazardous Waste Regulations)• Compliance with procedural requirements (i_e., permitting) was not

required•

Until Mayof 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 Part B application_,':.{.or

mixed waste facilities. Mixed wastes were usually treated as radioactive wastes and were d_sp_o"s_:_f,' ",", ",'i ':
_' s . . '_ • .,,

in radioactive waste incineration and/or disposal facilities. Thus, until rece_.tl.yi.'BNE shipfSe_

solidified mixed wastes (such as solidified solvents and solidified EP toxic._:waste_).:i't_:.:_ford f6_"

disposal (see Section 4,1.1.2 for more details). 'iii.i:::;'.:.:.i "':'i.ii)!,. i"?:""

EPA has published requirements for states to apply fgd.. RCFig,.:.mixed;..was{e":program primacy by

: July of 1988 or face lOSS.of RCRA primacy. New Yor._:Sta_e';,does':'r_ot:"Y_i_:;havea acaA.mixed waste

program. In May of 1987, EPA and DOE add_'eed.t._{...mi_:_ v¢_tes would be subject to RCRA- : _', :',:.,:._i "i:_I,:'.:?'., ".:'%
regulations for the hazardous component'"Qf tg_:w_ist_"._nd DOE regulations for the radioactive

portion, lt was agreed by th_.agencies, that'.the"._omic Energy Act Exclusion applied only to the
' , . , . ';, '_ ; •

radioactive portion of the:_'wast_, Therefork,_:'DOE facilities will now have to comply With the

procedural requirerfl_:_'i_s_of..RCRZ;',;'.h,ctO(J;n'gmaking RCRA Permit Part A notifications, submitting
•:."."I., ,_',_..':.'.-"': '..•

RCRA Part._ .a_.pb.ct_t0o_s_.and mani_sting mixed wastes (including those that are shipped to DOE

o i

dmsposalfac4_!_tle_),,.•;" '_:"!'.',.."i.,,".._,..
_ ,, -., _, , ,_,".: ','.: .._

'2' ' ',

13'NEc[o_Snot h_"_e any procedures for identification of mixed wastes. Forms used by generators, to
• *,

chara'¢terize radioactive wastes, do not contain any provisions for providing information regarding

the Presence of hazardous wastes or constituents• Until recently, small quantities of mixed wastes

(e.g., radioactively contaminated chlorinated solvents and toxic chromic acid cleaning solutions)

were solidified and shipped to Hanford for disposal. Currently, these solidified wastes are being

stored at the HWMA.

Potential mixed wastes at BNL include the 3,000cubic feet of sludge, in Tanks D-l, D-2, and D-3 at

the B-811WCF. The _iudge, which containstransuranic 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 which it was derived

contains metallic constituents. See Section 4.1.1.2 for additional details.
II
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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 theyare 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.

Scintillation Vials, many of which contain ignitable solvents, are a mixed waste. These vials v¢:_re

previously incinerated at the HWMA incinerator. As discussed in Section 4.1.1.2, BNL hag._t.o_d

incinerating the vials because of reluctance on the part of BNL to permit the HWl_A'in_in_rator'_s"_

hazardous waste incinerator. Scintillation vials are being stored at the HWMA. NR_er._',_. dispos_i I_

of scintillation cocktails below a specified activity limit, without rega_:d., tq::actlvlty:(for 'thtaum
t; ",

and C-14). However, BNLtreats ali vials containing scintillation cockt.ai.ls..:"i " "',.":,.asr'adiba:¢,tive..,;:_" 'i '_ _ste.

Washington, the location of the Hanford disposal Sae wh_.ch re_ei'va_::'_lL radioactive wastes, has

enacted so called "Dangerous Waste re ul_Ons. $__h regulat't_ns IIm t the sh pment of mixed
,,' .,, ,,...._; .'...., , .';, .:..._,

wastes from BNL. Eliminating mixed waste_.at _jahfo:_d_:'and the discontinued usage of the HWMA

incinerator may result in the ,long-term storm:je '*:_.;mixed wastes at BNL. Storage areas will be
'. ,,

required to meet RCRA-i_t_m s_tgtusstandarcl_i'end RCRA Part B permit applications will have to be0.:.: _, ,... . .,.".%

made. ,..,:.:,b.' ': "" "'i::,' '"".%",':o ' • '_"_' ' '"_"

.,_._o %';' _.. , ," _,,_° ',_,,' . ,
,q:_ ... tr. ',' :'" ',1' _, 'e ''°

"" ' "" '"" '_ " "_ _b-:

4.1,1.4 _t, id,,__a_te '':"':','"_;""::'_",,-., • :;:..,,.,...,"
' ,,. ,' '; ': ..?.,

.:-

BNL , -.ha_ dispos_of solid wastes in on-site landfills since the beginning of operations in 1947 The

foim_r landfill was used by the Army during World War ll and by BNL from 1947 until 1966. Limited

recoils 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. lt 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 thebeginning of

the operation, putrescible and nonputrescible trash and building materials were deposited in the

landfill. Since February of1981, putrescibletrash 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 carcassesof animals used in experiments, Disposal of radioactive

wastes was officially stopped in 1978, although at lea!it one load of radioactively contaminated

sewage sludge was disposed of after 1978. Currently, the landfill is receiving 6to 8tons daily of non-

putrescible waste and building materials.

Administrative controls requiring waste segregation at the sources of 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 radioactivity, pri_rlto
- , .... ' , "_ °,'i

disposal at the landfill. Various departmentffdlvlslons and outside contractors use the landf!:ll.,_ a, ' ,'." ,', '¢I'i

_- '. _ . ,' . ,,,t ''t ,,' _ ",_ _,:'.:"t

routine basis (e.g., carpenters, refrigeration workers, plumbers, electnclans,':etc.I .as well.:._s
, . ,, t' _ ':. '_

°,.i.', ,' ' ;'; _:':.',,
technicians from the AGS and other departments. An audit of landfill ._.pera_r_s.,_l_a.y,1986'_

concluded that theseusers did not use the radtatie', monitor and that, as a _e'su'[t,appt'._tma_el) half
t;"

- of the 20 loads of waste delivered daily were not monitored ]or radiation: -_c_e.Ss..to_he landfill is

restricted by a fence and a locked gate, except during .._orKt_. ho'_/_,, T_e';Survey observed that

attendants are not on duty when the gate is opene_{:for'}i;ck a_ss:' :"N_WYork regulations require, ,.,,_, .. :.%

that one attendant be on duty during operatih.gh,q.¥r_'... ':,.::.'....".:'
..','.. ',:.i,_ i: '.,:'.',?,. "._.:.

Asbestos wastes, generated _r_ a routine,_,sig:.:._t BNL, require special handling and disposal

procedures designed to.p¢._ent jhe air dispersi'on of a_bestos particles. Requirements for asbestos

disposal include th_._,_. 'signa!ion o£:_.,s'_e¢ific cell for asbestos disposal, fencing, S-foot separation
from grou_dWaI_., da;i]_' ¢ove_, record keeping, and notification to NYSDEC prior to asbestos

dispos,al. '"' "'" '"_"_';"'::'"":"

cur'i"_tly is operating in accordance with a permit issued by. NYSDEC, Special conditions

prohibit disposal of perishable or radioactive materials and require quarterly monitoring and
, ,

reporting of analyses of groundwater for metals and excess radioactivity as well as an outline of the

requirements for asbestosdisposal.

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. SeeSection 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
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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 tl_e 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 ' Cateqorv I ' ,".':
," _

None. "" '".....' ", '. ' • , '%

. _ ,;:,,",

',_,.',. ,. ._., ,,_..,
, _,J., _.. qp: . _,_,.

4.1.2.2 Cateciory II ' _;:''' "; ";'"
' , o, ,, ,., . , , ,

1. Mixed-Waste Determination Procedures. There is,a pS:tel_ia[.fo_:,mis_ianaging mixed wastes

because BNL has not routinely analyzed its;t:a.dio:a_ivg.;_st;_5:::_['br hazardous constituents.
, ,t,

BNL, at the time of the Survey, had no pr'6ced_ '_.in pJi_¢e t_:Pdentify or handle mixed wastes.

Potential mixed waste sources includ,_; buY.._.'ay ._"b.e limited to, the follow,ng:

a. B-811 Waste (_;en:_'ration Faci!ity":i:WCF)- The WCF processes radioactive wastewaters, .'' _ _ ', ,

from labo_i_ries..[..n the;'D_pa_nts of Applied Sciences, Biology, Chemistry, and Physics,

an,d'_'._'_m _,:,D'ecor_.arnl_ation Facility, Linac Isotope Production Facility, and Hot

t_a,'bO,.r_ryCo_l.e,x', Most of these facilities produce wastewaters that may contain heavy
• ' .' .'4, ° *',.. :._ .

,,. m_ials _nS/_r solvents. The wastewater is reduced in volume(lO0:1) by evaporative

', _',..,' distiltation at the WCF. This volume reduction resultsLin 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 stored in 53 drf, ms at the HWMA, until questions regarding its mixed waste status are

resolved. There are currently 100,000gallons of radioactive wastewater at the WCF

awaiting processing. This is equivalent to at least 4,000 gallons (80drums) 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-1 and D-3, are not actively used because of leaks. These two

tanks contain about 2,500feet3 of sludge contaminated with mixed fission products
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J (primarily Cesium.137) and transuranics (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

TanksD-1 and D-2 by BNL (Phillips, 1987) indicate the presence of chromium (5,500and

1,900 ppm, respectively)and lead (8,900 and 5,900 ppm, respectively). The presence of

- these metals may result in the sludgesfailing the EPtoxicity 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.i.t_e

_- Shipped to Hanford for disposal. Finding 4.5.2.3.1(e) has additional details on th_s_i.ta_i_s.
,r'

- ma_'"
c. Various laboratories Radioactive wastes from various laborator[_, and'_:p.e:r_!r_'_nts, "'_':;'::':',:""':':"':..,: , .

"' also contain hazardous constituents. According to BNL, there are more tha_n.,_50b'_fH'dings

at this facility that generate hazardous wastes and 13 bu_[clings t14aticj:enefate;¥adioactive

wastes. Several of these buildings may house _0 to".l£0.!_iin_['_/i_dual}a'b0orator,ies generating

hazardous, radioactive, and mixed waste_7:., Ea_'._ieh_'_i_{o'r:.i_.iresponsible for filling out

either a "Radioactive or Non-Radio'active:..._l_rd'O.l.ls Ma_rials Waste Control Form" for
I

each package of waste to be p_gked _. '.:_h_.:'_orm requires that the generator provide

information on the Waste's physical"and'_.._mical properties. However, the form used by

generators to,,¢_'arac'terize ra dioa'c,t.i've wastes does not contain any provisions for

contributitl_,'_'infor._atio'rh i'r._ga_:d[ng the presence of hazardous wastes or constituents.

C_:_,nti_)_i_'i_e.ra_lio_(:'tive wastes may Contain hazardous constituents and, in fact,
"_,i '," ..... ",..._',.'".'" :' ""

='.'"'.' If th_'_l_vaste streams described above prove to be mixed wastes, then ali treatment,

'.. '. storage, and disposal activities undertaken by BNL, with regard to these wastes, will

require compliance with applicable RC_ hazardous waste regulations.

2. Leachate From the Current Landfill. Leachate, which was observed emanating from the sides
,.,

. . of the current landfill, may be a potential source of s0il 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 dispc=ed 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 d6cument 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. l(f)). '";::

,; • _, ',_.,:.',
Chloroform and radioactivity have been detected in monitoring wells near,th_, ta'_dfjll. If th_s

contamination can be attributed to the landfill through additional i_vesti'_j_o_Si:, then th'_"

leachate (even if it does not contain radioactive or hazardous conS_t:_ehts at th_ tiCe): may
e, v.r . ',. ' .. °

serve as a conduit for the release of such contain, qants in the,_f'uture'(se_.:Fi_ding3.4.4.3, l(b)).

Survey-related sampling is planned. ,.., ....,., _, :. ' '.

4.1.2.3 Cateqory III t:"_ . . _.i'. _.:"" °,:_',

1. Spills and Releases in th_ 8azardous WA'ste _anaqement Area (HWMA). Spills and releases in

the HWMA have_,r._ulted'..in contam_c_tion of soil and paved surfaces (and potential4

contaminatior_ii!.._f su.rface".._l_',,°and groundwater), with hazardous and radioactive

consti_._e_,J:_, T_'_pillsand"'releases, which have occurred in the past and may continue to

-. occ_t_"ar_,t_ resu_l_'_0_;:_4e'following practices:
, '. , _. _ _..:¶ "_. ,_':_,,.

', t", . _.....

'. ",' a'. Past :and presznt 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-811WCF, 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 _ntil 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 Ass_;sment 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

Assessme_t 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 arenow stored,

- was heavily stained and that stormwater had a visible oil sheen. Because 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_.h_s

occurred. The paved area contains several marked areas that are contamin_l:=e¢l._i_;h
..;_ :_,' .... ,,._(.:_,

fission products from past spills. Additional "hot spots" in the soil surrQu_di_0:tbe pa_..

area and HWMA buildings are marked with stakes. Groundwate_,_.benea_;h,.;t._.VVMA |_

contaminated with chlorinated organic compounds, tritiu,n;t_:" i!artd st_.r_ti'd_"'" (see

- Finding 3.4,4.3.1). The number of drums stored outdoor,_'..and "th_; length _f" storage is

expected to increase if certain of BNL's radiq_tive W_aste_,_e d_l_vrmined to be mixed

- wastes(see Finding 4.1.2.2.1). :_': ';.,:. .,:;.;.
•, • ,. '= "¢ ,°=

b. Spills in the acid/base neutral:jzatio_;'-:are'a '_rom'the past practice of dumping the

neutralization superr_atant on theg_our_d:?,The past practice of routinely dumping several
- .o

gallons of neutr_catiqh supernatan't,:'on the ground may have contaminated the ground. ...

with heav_!4_leta!s... This"p_ti:_,e:_eased in 1986. The nonradioactive acids and bases that

w.el_e:"-_&,_tra_L_J;"w_,_o'_-'- '" -n_t."analyzed,:for hazardous metallic constituents. In lieu of

- . ..-. =_al_se_,,'BaL '_a'_irel:i'e'don the generator to indicat e on the waste pickup form Whether

, _._" "' "' met_ ai'e!_t_resent. Since the Survey team identified several instances in which waste
'; ', ." picku'_°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

area is 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 no* 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 foe mixed wastes is found.
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c. Long-term storage of activated Alternating Gradient synchrotron (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 charac'cerized 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 in place during the time when

most of the AGS equipment was sent to the HWMA. Survey-related sampling is planned.
,2

t't ':

O, ," ."

d. Detonation/burning of explosive and highly' reactive wastes, and venting of gas'eel!nda:is.

: ..H_NMA,..'i_The detonation and burn area, located in the southeastern part gfi._l:h_ '" ' ......

surrounded on three sides by an 8-foot-high earthen berm. The.area vv'a_':_js_dilfrom th'_ I_ =
• ' " '"', ° 's' , ;4,

early 1960s until 1986. The area now contains a variety of gas _/i_:_t.e.rs whi_,h, 'b_d on
' e; ' _" ', 0 •

their deteriorating condition, have been stored for some tithe. Nbint_ormatio_'is available

on th_ quantities and exact kinds of chemicals, and gaI_s_t_gt'..were_etonated, burned, or

vented '"' '= "' ":i.:._..'.,. t. _.' '°

• '; '" ""I' '_' "' ""' :" "
aD_ . b_... .. _ .. ,. ,o ' :";d)

e. Long-term storage of highly ra_mbactiy.e: _.0(f_.w.ast_s. in trenches and holes. Long-term

storage, for periods Q._,upto 20 year_ of h],_lhly radioactive mat_.rial in holes and trenches

increases the p,ot_tiai for release of.:}_dioactive constituents to the groundwater. Nine 2_
,,, :. ,.. ,_:.,,. . . BL

under'grou_"t'ien.<:h, es (_;_'.'f._et::J;_g, 2'feet wide, and 5 feet deep) and 16 vertical (9 feet

dee._X_., sl'a_ii 2 _et i:6'ng) holes are used to store highly radioactive materials, which,.._,';: • .... ., _; ,'. ,_
,., _,,. ", .. , .*.j, ., _, , ,

are, c? .m.,tderedf4_.,,'l_ot for _mmed_ate handling or shipping (i.e., radioactivity levels such',;"_. ,, t. "" "" • ,° ' ',. •

.i'' " " """ "_'. " ..... _''_" " "" '.' thdt::i_he'_n_:_rials cannot be packaged in containers and meet 001" radiation level limits
• ,_ . _,. ;,

• ', ,...,$.

_" ".' ' and/c_'would contain total radionuclides in excessof limits e_tablished 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 from entering the trenches. The holes are

either concrete-lined or consist of large tile pipes. Five holes and six trenches presently

contain radioactive materials. Ali materials stored are solids. Groundwater infiltrated at

least one of the trenches, when the water table was elevated.

2. Dis.posat of Nonradioactive Neutralization Salts. Nonradioactive neutralization salts from the

acid/base neutralization process in the HWMA may be a hazardous waste due to the presence

of toxic metal constituer s. According to BNL, neutralization salts were routinely disposed of --

in or near trenches in the HWMA _.-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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3. Lonq-term Storaqe of Activated Steel in AGS Steel Storaqe 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. l(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 p_aced in the clean steel yard by BNL personnel. The steel stored in
,,_

the contaminated yard has surface exposure levels ranging from 10to 1,000 mR/hour. '_:_.
4 ° . _'.' : :.'.' ':

. _..._

,. ,.. ,,:_.._,
Steel has been stored in these yards for up to 20years. During this time mu.ch:'.of'it_'e expo_

0,"..', ',".:..',

surface of the steel has rusted and, lr, many cases, rust has flaked off:_nto l_h_:g . Rain
, ,.; . _' .. ,. "_,° ... _,..

tends to pool in the yard and provides a potential pathway for migrationbf con t._in_/l_, into
q' v.. .... ',_.. ' ,...

the subsurface. No data was available on radiation leveLin tl_'e soil. s'urvley-rel.ate_J sampling is
P_

•.. .ql,". . .', " . '_planned, o .:"i ':., '"._i:',° '-_i' '"_
.. . , _ _ . _ ..,

'J;:: ".i.'. .... '

4. Secondary Containment for Waste Tart_i,.. R_i._.'$es"i_..haza:_dous and/or radioactive wastes
.:". ,.i._: :::: .:.".::;', ".'::._ ,

from tanks lacking or having insufficlegt';se¢o_dary _ontainment could contaminate sofl

and/or groundwater. ,l-he Survey ld'enti_ the following tanks as lacking or having

= insufficient seconda_yocor_ainment: , '.'."
_,....,'..'.,_:.,,..:' .,.:'....... ..:'_:'..,

a. B.,8.11_l__CF"P,_idactiv_, W'aste Storage Tanks (O-1, D-2, and D-3). Three 100,000-gallon
,,'; ...... .:'";Y"

t_k_ _1_.in the,£lik_d area at the B-811 WCF. The principal tank of concern is the D-2 tank,

,, ,. ":"_'! w'l_i_°_'c'd_s 60,000 gallons of radioactive wastewaters. Tanks D-1 and D-3 have been, , ,,'.-.o
.,.., .;_

:'_ "',' " .'" emp_ due to leaks and are not likely to be used again. These two tanks currently
- ',,

.. ". contain about 2,500 feet_ of nonpumpable radioactive sludge (see Finding 4.1.2.2.1). The
, ' ,

diked area in which the three tanks are located does not have sufficient capacity to

contain a catastrophic release of wastewater from TankD-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

storage 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 evidence

of spillage at B-423.
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c, Oil tanks 611A and B at the CSF. Tanks A and B, which have 210,000 and 215,880gallons

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 ar_

hazardous due toignitability. If such fuels were stored in these tanks, any release would

result in contamination ofth_ 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. ,_':_ -

4.1.2.4 Cateclo.ry !V "' :' ':'"

"_' i' ... '_':""
•, .:...... o '..

1. Waste Accumulation Areas (.W.AAs). Releases of hazardous and/or _ia'd'iQ'active"cor)stit'_e'nts to
,:_.. • . . '..

soil and/orgroundwater may occur from spills of wastes store'cl i.n WA'A_due to ""

• ._" 'i ._". "' ' ". . _,

• Lack of secondary containment "':' '_ ' '..... ":.. :;,
' ". 'A "¢ ":,

• Lack of impermeable bases ':_ _". '.:o

• Prolonged storage of wastes '..' ', '._i'.::,. i; ';_i:'",. "'=
" '_m '.' ''f' • -j.A

• Mislabeling and subs_quent potenti'al for.i_ishandling of wastes
.., .-, '_,,

• Past spills of ra_l-_'_acti'_¢=°and/orhazar_J'ous wastes
o,,:," i *"' '" o . 4

6,?:,,0,_,, ' _,; , , ,_"',''_,

Table 8 aa Jin   aa   ie esi W sthatwereo servedbytheSurveyteam., "."">' '_ i", • ,

'., i,: ..... ....:,,,:.'":.."

, .'" .. _,,.._/"._,'_,,,,, , '_"'

.... ""BILL h_ _ur_'et._s sources (principally laboratories but including scattered machine shops and

': '," service s_s), which generate small quantities of a large variety of hazardous, radioactive,

.. '.and mixed wastes. The inventory prepared by BNL for the Survey, listing buildings 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.

4-54



4-55 ,_
_/



•o ro_ o '&

0 0 _ _ . '_ "_ .,

o o -_ _ _, _ '=- o_ ,:
0 0 _ _ o..o.. _ _ _ z,,,.. ".i_.i!,.

ro q,T, C _ ,+-, ,, ,.. ,..,.

o • _ 0_ ,,' ' ' .....Z _ Z .:", tm . "' ', '; ,
', . + • .. , % . __ i, _

,

_'_ .,,. , ', ,. ;."' v

,.. _. _"', "" :. ',,'_,1
,' .,_ , .... .

E _'_"8 = _:': " ":' "' .'_!"',
_ o ._ ,_ ..,. '......
._ 0.. _ _' ''_' "' ,. ',,. ', '10

0., C _ _ "' ",_;" '"'"'"": " '"_ _"
._ ,,., _ ....... .,:. ",..:_"' _o o '...,._,. - ®,_ _ . '... _,,

i ii

_..::,'.:"_. .:.. '_,"

• :"'""" _, ,'"'o ¢, ¢, _ o., _ "o

C o C C 0
• "_ 0 v_ 0 0 0

'-.:.: ,:'- ':_.i._...,.:."i+ z z _= z z

%;"i,'.,;,' _',," :"'"' '";:!:'i:'"::'=i:'-

; " ' ' ":L_ cm
, ', _ _" C: CQ;

' _ C 0 '-

• " £ _ _ 0 I_

>: ,,, _ E o
= E = 2 2 _ E
0 = c _ _ o" 2 o

ii ill i

_=o _ .

° ++ -+ -
,,, o o _5 = o 8=°>.D

iii [ [ t iiiii i

_<,-,¢ = _ _ + _

4-56



.., , , , .......

-

r_ ,_ ,,

= 2 :5 _ ¢,_ "9, _":

¢0 _ k,O ," _ Z ,, , ';
, ',,_. ,:,%

... ,,|, -_ ,v' I '_ °.

_, ,,. ' ,., ',:",4,,

:.= ¢_ m """"..... , ',';""' [_"'.tv
.Q .v • "_ • • '_ . '";; '",.,'
_ _ r. 0 _ e- hT. ":,.

0 0 0 0 , ,_ ,,,.., ,.,..:.,"" _ z _ z , _.... :.tc.. ,.:,,.
,-_
0 ,,.,t ", .",. " "

!'

, .,,. ,,,_ .,,, .'
_ "0: *' ', ' , ....._'," , ',,.,. ' •_,..'

"_
_,: .....:,

,.., ',. ml. i '.'.. :i '

_ ,:... .
_, ._ .....

, ". '4;i
,.', ,._ .%

",_, ,,'" • ..tl• ..... ,.,'. ¥

._;'_.......,. '&... ¢, ¢, ,_ ,_ ,_ ,_
',i!'"-':",. " .' '".,=" '- '-o o= = =o =o

"" ,.'- '.:::_ i:.:.,,. ""__ Z Z Z ,- Z Z
•..,,

,.., •, -,, ,,!_,,.,.(' "_,:','_,','" , , ,, i!

,.,.. "" "" ",_.,_" %-. :",''., 0
' , .: :, " .'i'" _, 0

" "." . ' , ".%,.,.,,,. _ t'_

..,. z _ u

• _

• ,, o _

_ _ O_ a,,.
-- (.:..;.

,,,,!o od"J

0 a. ,_

w 00 _ _ v_
,-, c: ¢: _ 'r_ _ E

,.,,_ e -_ = o o _.,., ...
0 -_ ,_ _._ C:: c: ...¢:'0 0 _ _ _- _

4-57



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 there were several instances where so called unofficial WAAs were found

by the Survey. BNL did not have any list of designated WAAs.

New York and EPA regulations allow the accumulation of hazardous wastes in temporary

accumulation areas for periods up to 90 days without a RCRA permit. The basic requireme'_its
_ ,',.°

are that incompatible wastes be separated and that ali containers, holding hazardods: _a_s,

be labeled as hazardous waste containers. Accumulation start dates must."be'n ed, a'n._.

wastes cannot be accumulated for more than 90days. Adherence to_equii_el_'l_._!for RCR_,'_'_''

permitted storage areas, such as impermeable surfaces and spill .:c'_h_ainme'n_.,.cap_i'f.y, is

technicallynot required but is considered good practice, This..is..especia ly::ti'Ue at':B'NL, due to

the highly toxic and/or radioactive properties of n_any'vf.lhe,vga_tes s!ored in the WAAs and

the susceptibility to contamination of th_:. so:ie_6ou'r_ 'a':q'u_'er undeiiying BNL (see
!.....,,. ,....., .,.:..

Section 4.1 1fordd:ails) '. '_," ".;:.. ',;,
, ,, . ..:, ..:j

Several deficiencies werR.ebserved at ,BNL. The most significant was the almost total

lack of secondary,c_tai_n_ent for rete_tion of any releases of liquid wastes. Secondaiy

containment ¢_::c:onsist of':'dik, edlilar_as or storage of liquid waste containers on plastic or

f, bergl_s,p_lets,:W_l_ _co_t ,ned spill retention capaci%'. Secondary containment was
0

lackln_ .n,_t._n y Ir.,W,l_s, where drums and carboys of liquid hazardous and/or radioactive
, '. . • '_.',",.j,_,'! _'

. .' f_qu_d W_tes w_'e accumulated, but also for tanks where waste oils and coolants were stored;.. ,. : ,;::..:_ _
:'; ", .s_'ch as t_ie"275-gallon tank containing 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
, ;

"demonstrated by evidence of past spills and by drainage patterns that would enable spills to

contaminate soil or gain access to storm sewers.

Examples of past spillage 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

followin§ observations were made regarding labeling and packaging:J

, "., ..

• Container which truck driver had authorization to pick up was not in WAA. ,0.._iii :i.i::
,. -_I, ,,.lC.:.,!,'

'. '" '. ': "=ii::'..:,.
• One package consisted of plastic bottles in a plastic bag, but _houl_:,iil_aVe"=_een in '_""

radioactive waste container known as an ice cream" container..i : ' . .: -

' ''r_ ""'• Lid of a container popped open due to improp0er tapl . "..'_ ":, .,,_
• ,.. .... 0

• , .... ° '.• .o, ,,. ;,

The practice of "routine" pickups is alsc/.:q:ues..ti.c_'.a_le::".!i._..e,_a__laboratory wastes are routinely

generated. Numbers have been as's[gne_-itO::t_,sje v0astes, which consist of a variety of

hazardous, toxic, and ra£1ioactive wast.e's: C0_t,aine'rsof thesewastes are then identified only

by the number of,t.h"._ w_sl_e on the tag¢,!'-The driver then refers to the number and fills out

either a "Haz  ' u'sMateri'&l'i'.W,.af$_e;"form or a "Request for Disposal, Decontamination and

Stora,_¢_t_di_actj:_e'Was.t_, f'6'f:m, which ordinarily are filled out bythe waste generator. This

prac_;j;.'.ceCe_'d lea_:2t_i'_',;s'i'den.tification of wastes b,y errors in the number on the tags. lt also
. •. •, _. ,_..:.,, ._._.. ': :, . ..

,"_." "'remov'_".,_:he"r_onsab_10ty to completely _dent_fy a waste from the generator (who _s most
"': '"" i'Eh'owled_able 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.

2. Hazardous/Mixed/Radioactive Waste Traininq. 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'

• Incorrect/insufficient labeling of containers

• Lack of accumulation start dates on hazardous waste containers

• Placing of radioactive waste containers with excessively high surface counts in WAAs

• Improper packaging •_

• Discarded chemicals and unknowns in shutdown laboratories
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BNL, as previously described (.see Finding 4.1,2,4.1), has many generators of small quantities of.

toxic/hazardous/radioactlve 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.

i ,','
•, ,' ,,

Potential problems relating to outside users of BNL facilities are illustrated in the NS1:5:,w_re

there are 440 experiments and 800 registered experimenters who produce _.l.;_'r_/_'_'_yersit_ii_f
.,?.,,, .,:,,,',' ,;_:_._

small-quantity wastes. ,..,?.. ',..',,'.. -,, _, , ,, :_'_;, , ,',_

f_v. ,),. '0 _.. ,'

Problems With discarded chemicals and unknowns .from" igxperfme'n:tS, that"'[lave been

completed were observed at BNL. The proD_e_, ar,sef_..wb,en",,an e_periment terminates,, , , ', , ,,:', =

without adequate provisions for laboratory cl_lnup£'i_rior.lt_e, us'e:0f:ithe Laboratory facilities by
:..::..,,. ....... *, ... ,

the next resea, chers, t.:.... _.'.... ': .,-. v,,
0' ' ' " ' * '' ' '

• . ','..,... , , '., ,

Improper labeling and packaging o:f.._vast_',,by researchers was discussed in detail in the
', . ,,. ':.. *_'i "

findings on WAAs (-_e_._.Fin'd.[h.g4.1.2,4.t ),':.:'-

A._f *"." * '* v _' ' '* , , , _ ,

BNL's 5.a{e_,an_.iE'r_/Ironn_nt_l Protect,on Department has ,nltlated a ser,es of talks with BNL./ ,'.',_ , :'* ,..° , • :b

'..' £ ,:.: :=.'...:....:.'":.... , ....
labd_#.to[._ersonr_el'._egarding hazardous waste mtnim0zat_on. However, formal training

. "."' "'pr'ogra'_'si_o'_"g'_'nerators of hazardous/mixed/radioactive waste are not in piace,

• ,
. .,

.,
• .
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4.2 Toxic and chemical Materials

4.2.1 General Description of Pollution Sources and Controls
J

At BNL, the toxic and chemical materials survey covered PCBs, asbestos, pesticides, chemicalstorage

and handling, and fuel tanks.
w

PCB Sources/Controls ,.:::
,

4"."'

The total amount of PCBs reported .in BNL's 1986 inventory is 1,623,000 kilograms_:",._:e PCBs,:aT,e'' ' ',. v .; ',:.;..,,,..
contained in various pieces of equipment and in one alternate liquid fuel tank. ",_able:4_,9 lists tJi_e:_

equipment. The majority of this equipment is still in service. BNL has an'a_:{,L_epro'_'r'_"t_':"fCl_ntif

label and replace existing PCB equipment. This program consis'cso_;_:_efol:l.owJ,hg_.. '::.,

_..,:.. '. ._'., .. '_ '_ ', '4,#

• A yearly PCB inventory, form is s!nt ol_t t_'..all 'BNL ctepa_.tments by EnvironmentalProtection (EP).

• Safety inspections are carried ou:t':in.,ea_"departf_ent with emphasis onPCB items.

• Safety re_._eS._{atives_ •'_1_o i.den,:t,ify'PCB items contact EP. EP makes arrangement for

labe[_j_d _'_ly_i_;.'_nd m_l.[n_:a'insthe records of analysis.

¢ _ '.._...'•.

The.progran_::_'_'_U_{f_,gt_ve, based on the observations of the Survey team. BNL's inventory of PCB

'equipm_ent,.:,.,. ., e'_,_cially in warehouses and storage areas, was found to be incomplete and incorrect.

A _O,mber of pieces of PCB equi_,'nent in other areas were not labeled.
_

, .

The electrical group of Plant Engineering is responsible 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 Building 448. Although the area does not contain a

continuous 6-inch dike as required by regulations (EPA, 1981), the PCB equipment is stored in

individual portable trays with 6-inch sides. The area is inspected weekly and appeared to be well

maintained. No fire suppression system was in piace.

4-61



TABLE 4-9

PCBEQUIPMENT
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

i iiiii ii iB i -

Type of Equipment Quantity
III I I I II I '11 II IIIII - '

PCB Transformer 1 ,
iii i i i iiiii i i iiii

Contaminated Transformer 46 ,..:..'.
i i - ;'L '.

4, . * ..

PCB Regulator _ 1 ,::":: ,_.':,,o.. , .; ,,,

,., ,, .... ,, ,,, ,,.__.. _,
Large Capacitors 553 .,yr' ',_'_':,.

• ,900..:_ "ii,.',_".. ' '_'"Small Capacitors 11 ,: .,.,.,,.,.,, ,,

Contaminated Fuel Tank 1'_,', " ,:. ":,,:,,
I Ii III II II !_ "1 , ,iI 'Jt! '. __ ' ' .

Oil Switch , :,., .., 3 :.
,,, , -- _. ,...... i' ' i "' ,h ,,,,_ '" "'

'% ,_", ,._ !,, ', ,% '.,_' ' ,A ,I, '_

Source' BNL, 1986d. _::: ';'" ":,2.':., '"',_,'.¢

!.,',,,,, ',, .% . ,,,

'_ ,% ', %
,,% ',' :,

.' ,',_ "a ' 8

.,. _,, , ._" ',.'_,
4,,:.... '% ,,..,_•
',,',,,P'. ,,,._, . ,.;., , ,,_

•,,_.,... _;'.;. .,, .,,,{. _..,, ,

_.,'_;"'-',.""_,.:.,' "_',..',,_.,' ,,, '_"'', i',, , • ...b.,...,: ,_..,
_. , ¢, ,, 'I,,j% ..,_" _,"'

..','; _ ,".".': :' ,., ,,'.,.
•' '. ',;"i,'*;,'":'"_'_ "_ '''""

,: ', .• ',."_..

,. :.
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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 deliveryto the on-slte

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 atour of the receiving

area, the Survey team observed three capacitors and one 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 four}._!to

be PCB-contaminated (53 ppm), If the equipment had gone directly to the researcher, it _/oQ.Id':i'i:.iot

have been labeled and BNE would have been unaware of the PCB-contaminated trai_s"fo'r_'i_r. _:i:'i,.
',;,, ' i

Asbestos Sources/Control ., . , ... '.:":..
t1:;' i,' '

• _, , '"', •, '_ '_ ,_ pBNL has an active program to identify ali sources of asl:lestos'.at_h'e.fac.lllty.. This rogram has been

ongoing for about 4years, during which more th_'n 6O01_am'pie,s_;_ei"taken, and has identified,,,., _. ',,., ,,, ,.,.

79 buildings as containing asbestos. BNL's objt_:ctiv ,e:is_.6,:rer_..e a_[:'_ou,'cesof friable asbestos., .. ,,'. ,_ ': , : '., ',: .,=,,;
, ' , ,' _ , o ,, .,° ,

During the on-site Survey, or_joing re_mova,!".prdj:e'._:tswere in place at the Personnel (B-185) and
...:o ;,', ,

Biology (B-463) building.s:.:tlne cefling of the ca,feteria is also identified as containing asbestos. BNL
, ,,'.'":_;:_' _.' , "'; '. . .,.".',', , . , J '

conducts yearly air _ :,_itor!_g stu'dl:e,s,._.1:,thecafetena to ensure that no fnab e asbestos Is present.
There has I#e,¢'i__ ev];_¢'e o_.,fT,iab'l"e materials. BNL is currently awaiting funding to replace the

ceilin_ .... ."., , .-',,., ., .,.,

,,..':,"...."_:'_'""" ,..,_,...._' ._, '.'._,.,
,, ,i' '.', ".'_'", , _,, ;

remo_/a;_projects are either conducted by BNL personnel for small projects or contracted to
• _ .

an"o'_tside contractor for large ones, BNL safety personnel review procedures to ensure that the

rem0"val projects are carried out according to Occupational 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 be exposed to asbestos. More than 300 people have been studied sofarl 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 asbestos 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 p,_ograms to remove the transite. BNL has been alerted to this problem

and is inspecting other towers to assessthe integrity of the siding material.

BNL's active asbestos disposal site at the current landfill is about 1,200 feet3 in volume, and has been

in use for about 8 years• lt was reported that a total of 600 feet3 of asbestos was disposed of in 1986•

Material from asbestos removai projects is transported to the disposal site by trucks or high-li_s.

During a visit by the Survey team, most of the material appeared to be single-bagged or was

contained in broken bags. Shingles from the removal project at Building 185 were unbagged'!or
, .. _

partially bagged in the asbestos pit. Many other industries have been double-baggincj'.a'sb_s
. •, ,,

wastes. BNL uses :,,.nitary landfill d',t to cover its asbestos wastes. An 18-inch c,ov_r,'rs" i_plaed;..a6

required in BNL's operating permit. '.i_.:.., " ". _-,. ij,.,,..

,..o,

Pesticide Sources)Controls '. ..... . .

,....:. ', ::. *'
L.f. ' '..,_,.. '., ' ,

BNL uses about 2,000 pounds of pesticides per year f.b.'r.pe_i':c.onl:_._.an'd"_erimental purposes. The

responsibility for the use and application of i_e'gti¢ide_,_a_:B_li_'ti.s(J[_ided between Plant Engineering
• ,_.', , ".; .,_,'. i ."',.i"_, . .":.

and the Biology Department. Plant Englneerlng./,_.,e_ _eitl_lde_ tO control the growth of weeds and

i_,,_,_:tsaround buildings. These.pesticides are"store_.;.and mixed in Building 412. The pesticides used

iodudTREF,REPTR M'AYGN,SEVIN.a':' bout

The Biology _.el_a_menl _es p.e_ci_l'es mostly for experimental purposes and the _,ontrol of insects

in the hott_S,._.g.rea. S:¢_e"of the more frequently used pesticides include LANNATE, VAPONA,
-,_ %,.. '_, . . _._ ...•

,A,TRA_ZII_E,a'n:a,ROU/_t@UP. The equipment used for the hothouse applications are stored in the

basem.eht of B_ding463. This storage/mixing area has been identified by BNL, during a recent =

pesticide inspection, as a potential problem because of the proximity to the employee's eating area•

BNL i_ 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), 21 tanks with a combined total capacity of

1,982,693gallons are used to receive the various flammable liquids used as fu_.'s for the CSF•
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i

._ 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'

J

1. No. 6 Fuel Oil is a virgin product and is procur_d from a commercial distributor.

. ' .',,

-- 2. Government Surplus Administration Fuels include such products as JP-4, Navy Special, 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 determined_l_at

- they have served their useful life, ":'.'i!: iii':.":

3. Light Feed Stocks (LFS) are a broad class of products, basically:spent o.r:._,_'e...solver_'

. available from the commercial sector.

4. Alternate Liquid Fuel (ALF) is the blended prr4duct'0f._o..6'0il or o_her heavy (viscous) oil,

- and a combination of the waste fuels to _dueei:.a pt:o_.Uct O:{_he approximate viscosity of

- a No. 4 fuel oil, suitable for combust.ion_in a_"tjlityii{ype' I_iler.

Ali tanks at the CSF have imp_r,vious dikes f.cir seccndary containment except Tank No. 32, which is
', .'. %' ';. +',_'; *

only used when others _r_;not g_ailable. Tarik Nos. 5 and 6, the mini-tank farm area, and Tank

NOS.30-35 (tank tra_j:ei;si' a.r.ehou'_iid,.o_l_:'c_ncrete pads with concrete blocks on three sides and a

sandbag end_,_l_".s'_.re_'_"_i[ow._ank'_'r:"movement. Unloading stations have concrete containment

pads:. Tan_iNo, s_.:! lA a'_:'6.'_'i'_i' with 210,000-gallon and 215,800-nallon capacities, respectively, do

any, r_.'np_r_._t_usliners but are not currently being used. BNL plans to install impervious

" "::".fbr thes&+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

- electronic 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 local ns, capacity, and use. Only 5 of the 26aboveground tanks

are diked. These include the threedie_el fuel tanks at Building 326 and the two chemical storage

tanks at Building 603. The other tanks have no secondary containment.
|

4-65



I
/TABLE 4-10 ...

CENTRAL STEAM FACIL;TY TANK CAPACITY
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

i iii iii i

Tank Building Capacity Capacity Present Usage ""
Number Designation Gallons (BBLS)

I I I I I Illl I

1 61 lA 210,000 5,000 ALF blending tank
i i i i iiilu i i _ ",

2 611B 215,880 5,140 ALF blending tank ;.:.
..... t, i"_

3 611C 300,000 7,143 Day tank- ALF storage "=.' .="'.;:
• _ _ ':";i" "_!'" -

4 611D 420,000 ' 9,524 Day tank- ALF storage ,., ,.,, " ,. ,......
....... •_,'. , _ ...... _._.....

5 611E 300,0(36 7,143 GSA storage- governmeot_rpl u_'fLi_[-:,.'. _* =
,,, ' ii,' _, _....

6 611F 300,006 7,143 GSA storage- govej'n mel_t".sui:l_t.usfu"ei':.. ""' -
' I |; " ' ," i",. "1, "l _" I

7 NA 19,992 476 LFSst.orage/_LF bl'edding ' " " "'..
,, , __ , ': , 'tj' i. 't i',. ,, t';

8 .. NA 59,976 1,428 GSA.. - - -re_eJvidg/.{_:)[dir_g'tank.,_, , -- ,, _., ,'_..... ..... , -
12 NA 59,976 1,428 G_:fec_i_Jlg/h:_d incj:s;_:bra ge

II I I . I_ '1 III .1_. III I II1'

....:, W._e_olverft reliving/holding- light feed stock13 NA 9,996 _3,8 :_F,S_."ii;":', ':_';
";"1 , '_,=j. ' ",'" ,i i i ii ii i i iiii

3'& W,,.astes(_ivent receiving/holding-light feed stock14 NA 9_996 2 ""
,:.. ., .., (LF:_)

...... ,:..., _ "i"'°r , .. , , ,,,, .' ,,., , ,,,

:""- "; " " " Waste solvent receiving/holding- light feed stock
15 NA ,...:_'_ii'::" . 9,99"6 ,. ,.,._._i:_B

,, : .., (LFS)
i ._ ; • I- ii i

, :.,,.;._;,._, "_ :,..,_, j

!_i' ',:ZI'. 9 "*' Waste solvent receiving/holding- light feed stock16 ,: ! :"" I_._ ',_..'.,,....' i9_6 238 _--
:.., ,: .;- ..:.:.,. (LFS)"i;",,'_' . t" '::'.-" I I

' . -. _, ;,o_ "-', _

..... "' ",..• ..... ,,.".',.. Waste solvent receiving/holding - light feed stock
17,, .' ":I.:',,NA':::,'" 9,996 238.... ;:..;, (LFS) _. . , ,....

'.:29 NA 4,998 119 GSA/LFS receiving/holding tank (1)
_t tt t t,

'430 NA 4,998 119 GSA/LFS receiving/holding tank (_)

H .....31 NA 3,880 92.4 oldin tank noncombustible sediments
1iiiii i i pi i

32 NA 4,998 119 GSA/LFSreceiving/holding tank (1)
i

33 NA 4,998 119 GSA/LFS receiving/holding tank (1)
i L

34 NA 4,998 119 GSA/LFS receiving/holding tank (1)
trill t

35 NA 18,001 428.6 Waste solvent receiving trail order day tank ii",
t urr

Source: County of Suffolk, 1984. __

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
j BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

Ul i ....

Tank Location Capacity Product
(Gallons)

.............. I II

- :Building 86 1,000 No. 1,2, or 4 fuel oil
. ,,, , . iii i illUl i _ '.'._

- !Building 89 1,000 No. 1,2, or4fuel oil ., '

a '"'' '_":';_

uilding 96 275 No. 1,2, or 4 fuel oil . '"

Building 96 275 No. 1 2 or 4 fuel oil .,H"., ,;:i ' .,;,.',,_,

- Building 158 275 Kerosene ' ,'_'':" ... ,.
.,,, ",,' ,,,'::. ..:..:..ii i i ii

e,, _.., • ,

_- Building 208 275 No. 1,2, o_,4.fuel ,ii. ''_ " ";:'• , ,.
' 4 v

............ D " '" '- Building 326 10,000 ie . " ", • .
iii i "[ "'j 'l '_1 ' _' vii .'_, '_1'"

,',,, ,_,

_ _i.bsel".:.:,'., ...Building 326 5,000 .. .....
i li iii- ... i i

- ''"0 "_. , ..... ' '

Building 326 . 5;0 0..i.. .Diesel '::',,, ,' ,., ',;:_,. :,_'_ ,. ,... .:-,._

Building 423 , ':'."', 26_"::.',.,,.... ':l_iscellaneous,

- Building44&'" "'.2.75":_:; No. 1 2, or4fueloil

"'q_ " 275 No.l,2, or4fueloilB_Jd:in'_'452 ......,,
':" •" iii _' "1 I ' i i i i i i i
%',' % .. ,,:". -,

•,..,. BuH_Lng.a$2 . ., " 350 No. 1 2, or 4fuel oil:,,,. ,. ,, ,,, I

t 'l"-Ii'--' • _ ii ii iii i i

',:.: ,:,: , _. 4,000 No. 1 2, or 4fuel oil
'I"",',,:, ' !'"Jt " _ ' :'"i

.' '." ':_Gi,_ding529 550 No 1 2, or4fueloil
, ..' , . '_,:;t',, ,, --....•

_'::',' ." ':_:,"iBuilding 603 2,499 Miscellaneous
• , t " .... i ii ii iiii i ii i iii ii

". ' Building 603 2,499 Miscellaneous
D• _ iii ,i iiiii i i '1 i

Building 610 275 Diesel
i i i iilii i iii i iii i

Building 610 63 Gasoline
i , i iii i i iii

Building 614 500 Diesel
iii i i|111 i i i

Building 618 500 Diesel
i i i ii i

Building 619 500 Diesel
ii ii ii i li i i

Building 802 275 Diesel
i

=,

Building 911 500 Diesel_
i i ii u ill i ii

Building 914 500 Diesel
ii i ii i i

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 200chemicals with a total of 5,000units (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 bulk quantities of chemicals, while Building 210 is
-.=

used for gas cylinder storage. Ali buildings appeared tO be well-maintained and orderly. Persor_._el I_

were observed using safe handling procedures and practices. "_. _.._.:_i

"; i ' ,',,

4.2.2 Findings and Observations ,... ,,... ,,..:_! =.-,_.., ",
• , . . , ,=._'
'. . , .. * .,.• ,o

v ,,., . ,
, ,' ,, * "= .i

4.2.2.1 Cateqorv_! "" , , _ ., '_.. ,',

• . ,:... ,.:,,•., |None. """ ' " " •......, _'" ". " "' %" " m,'
;..'.. * '., ,° ,., ;., , . °

4.2.2.2 Cateorg.oEy._ '..'."... "i!:';_.";: ":'.,:..
.,

'. "'. " :. ";S;

1. Researcher's Equip.m_nt _n:d Chemicals'l_et Checked Thorouclhlv. Lack of adequate formal
. , , • .i .

equipment at_ii'i';er_ical c:'h'_c,k,'i_,_'rocedures may result in the inappropriate handling,

storacj_;!a_, di_ai"0f h_..,ar'_"ouschemicals and equipment containing hazardous chemicals• .

sucl_asP,Ce_" i '

" :',' Ekisting ";8_IL procedures require that research equipment and chemicals, ordered in, .

.accordance with BNL procurement procedures, go through B-89 (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
r

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. _

4-68



I

=

In most cases, equipment and chemicals that are brought on-site outside of normal BNL

_ procurement channels bypassthe radiation check at B-89 and the PCB check atB-g7. In

-- addition, there is no record of the equipment/chemicals being brought on-site. BNL

individuals who are knowted_'eable of correct handling, storage, disposal, and reporting

requirements are not n0t_f:iedl/ If PCBs are involved, then there may be compliance problems
J i ' '.1, /

-- with TSCA regulationsl Whic_/i,req.uire the following: an accounting and annual reporting of

PCBs and PCB equipment; labeling of PCB equipment and the rooms or buildings in w_"i!_:h

_ located; and notifying the fire department of the location of the PCB equipment. _t_ie.la_._er

two requirements are especially critical in the event of a leak or,.a:'.ifh:_.!'_(see 'ai'.s_.
",:':,..: ,_;.,

Findings4.2.2.4.1 4.2 2.4.2, and4.2.2,4.3). .>. ,..:,.::...-.,
-- , °_;'t '", . . °v:' e °

. . ....' . ..."

2. Leakinq PCB Ecluil_ment. There is a potential for human e'Xposure"toiPCB_.and::the further
Q..., • .... ;." ,.

- spread of contamination due to leaking PCB,t_ans_oJ;mersi '_apa_:itprs, and/or switches.

Table 4-12 contains a list of leaking PCB equip._eni:t_at Wa_,id_n_:i_i'ed by the Survey team and

• • s_the corrective actions taken by BNL. ' _' . :..i_.. ,o. ,, '_. ,_ . .'_,. _,,

. ; i::
_ 4.2.2.3 C ea viii ,.-, • ....:,,.at__or, ,. _. ._,

. .. , ..

,,...: ,i ,. ,

None. _,",'," " '" *'" '
.,...,.,'.':_, . .';, ' ' "v'' ,'.'

• ,q,,,,,,i .' "" '"

,: ,,. /.,; ..
4.2.2.4 E_i_;eg_.r._IV '"/".'""'"

, -, _. _J _. _,_,. _ .',-,.,, '_ , ,1,
,, ., ,_._,.

• ":: ', ' '.'i'
l'.f_

" ".' ,'.. ';:i:._a
i'-.",'. PEB,,Equi_ment Incorrectly Labeled and Stored. Incorrect labeling and storage of PCB and

- , '.PCB-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,

m

2. Incomplete Annual PCB Reports. The current method of doc_lr_entati0n of PCBs and
-- _.

PCB-contaminated equipment at BNL does not satisfy the TSCA requirements and could result

in fines during a TSCA inspection because of noncompliance. Fol!owi_g is a list of the

shortcomings in the procedures used at BNL,:

• Total amounts of PCBs(in Kg) are not shown.

• Total number of _)CBcapacitors is not shown.

_ • Total amount (K_) ,,-r other PCBs(not transformers) is not shown.
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• Total amount (Kg) of PCBsin transformers is not shown.

• Number of PCBtransformers on-site is in error.

• Total amounts (Kg) of PCBsshipped off-site throughout the year are not shown.

• Ali 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.

;.' ..

3. Fire Department Not Informed of PCB Equipme.nt. Failure to notify the fire departmQnt IO.f_.,CB
, ,.., ,, ,¢: ... ii

transformers could result in mishandling during an emergency and fiqes, as"a=result'.of
'u;f '.

f , , ...noncompliance with TSCA fire regulations. Prior tothe end o._he on:,_'.t,e:/S,i_rvey, SE_"

personnel had notified the fire department of the locations of k_6._':PCB e4_ipm'_ and
e: "' b" ',

provided proper labels on doors leading to this equipment. "i.,'_., '. "_,
. ,

,...., ' .,... .. ' :. ._

4. Suffolk County, Sanitation Code Violations. _._'.he'S._._vey.,:i'_.en'tlf.}@_lseveral problems at the

Central Steam Facility. The following pr_blem_ _l,i'eal'soi_.ecl_'t_al violations of Article 12 of the
, ,, .. . • ':,:., _,,,','_ '...,,,.,

...... '.. '. ..;'._ . ...' ...' :. .:...,
Suffolk Eounty San,tatlon Cocle: .' '. '.."_ ', _: ',.' ,,

'," "i.'"

• Tanks 61 lA:.i_-andB;_ur_e'ht.iY..- ..._empty)al:_ not cathodically protected or epoxy-lined.
• Tanks 13, ,._._'i6,aod 17ar_.j_,o_':e_l'uipped with visual or audible overfill alarms.

.:., ,,, ,. ,. ,. . : .

• Tru(:k_.e_nsf_'ai'_a"lacks a'h"'impermeable base. The Survey noted that the material being '-,' ."'..,d , :', , ., ." .:,I,

_' ,..' _ ., ....... .....

tc,.'_s_,Eed is t_[_./_vlscous No. 6 diesel fuel and that spills were promptly cleaned up.

S'._'". P_stic d ':_ixin Area. Pesticides are being mixed in the eating room in Building463

• ".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 al located nearby.

6. Mislabeled Mercury-Containincl Crates. Approximately 300pounds of mercury in the

basement of B-555 was bei,lg 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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m 4.3 Radiation

4.3.1 Background Environmental Information
m

The BNL radiation site setting can be described as a subset of each of the previous media settings
w

.(i.e., air, soils, surface waters, and hydrogeology). Each of these primary pathways is responsible for

radionuclide transport and potential contamination of ambient air, soils, drinking water,

- groundwater, vegetation, and food. Figure 4,2 depicts graphically some of these transport/exp_.'._re

scenarios(MEPAS, 1987). "'""" :"':'_'

, '_; ,,. ,...,.

_ Background radiation in the vicinity of BNL is a consequence, of both natura},and,:...,., rri,t'_, n_., source_:"
: These sources include cosmic radiation, natural radioactive materials .zi_l""t_e,soii'_"and"l_'ilding

_ ¢:_,,

materials, fallout from past atmospheric weapons detonatipns, _eteases"cffT.r.a:dioactlve materials

from nuclear power plants and other facilities handling:rac]ioactive":_ater'l.a't,s worldwide, and the

- intake of radioactive materials in air, drinking wat_;.and._.ood:::'T.hd"mo'_ significant exposure is to
., ..,y. , ,., ,, .

the lungs from background levels "' ' " ' : , '"of radon::: :The.._._ual._er_Je effective dose equivalent for
• ,_,., ':I '. _.',','. '.' ",

- natural background in the United S'_ates '.lg'.i'ap.pl,:Oximately 190millirem/year (mrem/year)

- (United Nations, 1982). This dqye is detailed..ilh..Ta_)_,_,4-14. About one-half of the dose equivalent is

_ attributable to the inhaia,_ii_n,..._,, of j"a.don-222,. .an_['its decay products. Previously accepted estimates of

background doses "_i_" net. inc'i'u'"_."tt_e" radon contribution and were estimated at about
I00 mremlyear":=_!' ,. '::ii''_:'''` .. 'i!,

• "'"_ 4 '" '" " '_" ;":"'

The _at'a in_"::t.,abi'/_:_i_'1-4were derived in accordance with the approach recommended by the

- i'nt'er_ational _rnmission for Radiological Protection (ICRP) in ICRP Reports26 and30. This
. '

approach allows direct comp,_dson of the effective dose for different organs, by reflecting the

3 distribution of and organ s( _tivity 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 forthe entire body attributable to the organ The sum of the dose

_ equivalent for the individual organs provides an estimate of the total effect of the radiation on the

whole body.

t he EPA reports gamma radiation dose rates on a quarterly basis for select locations throughout the

- UnitedStates in En..__vironmentalRadiation Data (EPA, 1987b). During the repo_ting 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, monitorinq 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
-- i iii iii ' i i

Annual Effective

Organ Dose Equivalent ,..:.":

_ (mrem) ,,.:.': i::",
IIII I I ":' ' _''

Gonads 24 .,'!',i:;",',!'. ,,.iL..i
i i i G,., 4' .

...... ",'_:'. ": '_';'_'i"- Breast 14 ,, . ......

_ , , .... _,:,; _, ".'.' : '.;.: ,,,,
Lung (Total) I O0 .. .... ., ,. '..'.. ,, ;,

_ __ l ill ill I. RuRall " , ')'" ', '._ _'#

Red Bone Marrow 13. ';.. ': "i..: ".i.:il;t, .._' "', . , "_ ' ;'

IIII I .... • 'i "

._., ., _ • f, , 'Bone Surfaces ,.,t, ...1_ .... =, _ ;
"'i,'"', , , i' '', ......

Thyr ..... "_" "',,""-.'":.":_'""_;""
- oid " '

I° 'il " ':1 III

i
Other ,: ;,,# "::',:"' '"-" ' ",,;"' '_ .'% " " ';.i'," ,,I ,I I1' II '1"1 I'

TOTAL (1) ",:'., ";?:-, 189,.._ i i i li i

So_'_._e'"U'nited NatLong",:'1982,..'. '_.' ; o , ,_.' .. '

%"i'_.';" " '- .*'"' , '"

'.'/:;."_l.)..T:'_tal i:e._ef,_l'lts the major product of the
'' ";;',, .: ," appr.Oi)nate weighting factor times the annual

': :::' ,. - '=.y,,dl_se_'equivalent for pulmonary, trachiall
- ,,...., _ "...";; ......?':.',,_,',".,. ','.b'ronchial, and mean doses.

,",_'-.% ,..._.... .,., ,I *_

, ,.' ,'. , ','..;":,
. ':°. ", , ' . ,_ ,L6 '_

. °

. •

, '.
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per 16-compass-point sector area, Site boundary and off-slte dose-equivalent rates were

70,2mrem/area and 59,7torero/area, respectively, These measures compare favorably with the

above-mentioned background measurements reported for New York, New York,p

As required by DOE Order5484,1, Chapter III, 4d2dl-3, BNL conducts an annual "assessment and

reporting of potential dose to the public." In 1985 DOE adopted an interim radiation protection

standard for environmental activities to be implemented in calendar year 1985 (Vaughan, 1985). lt is

DOE policy to follow the guldance of the National Council on Radiation Protection _a'_d
_. J,0

Measurements (NCRP).to the extent practicable with respect to radiation protection stan'clard_.::_A

comprehensive revision of previous NCRP recommendations on a basic radiation pr.o.t,ectlb.n.:systerfl:I:.s

still under development. However, current NCRP guidance is available reg.ar:ding"br&te_(_i_n of th_"
_v,, ._ a •

public in its September18, 1984, advice to the Environmental Protect[6n :Agen¢_',,wh_'_H' was

published under :the title "Control of Air Emissions of Rad.... " h '"' " ....'ton,uclld_s... In t fsi_locu.me_t, the NCRP
.,., ,..,, ,. ,:.. ...,,

endorses the recommendation of the International Com_lssiop.,Qt_'Ra_d'ivlog/.¢i_l Protection (ICRP)to
_',,,... , , ,

limit the continuous exposure to any member of t_. publlc fr'o_ ot'k_;:i'than medical sources and
?.,',._. '., °% J, ,,

natural background to La whole body dose'-eq.uiy_l.l_O.t of..,i.l,00h_'em per year. The previously
recommended limit of 500totem per year SS:°-;retai_d f_r noncontinuous exposures. This

recommendation is now adop:_d as an interim sta_ard for DOE environmental activities for the

sum of ali exposure path_:_'_/_. ': !', ':.:'-

Radiation e;_r:_*are.;:'r_'eivg._!fro_ external sources and from radionuclides taken into the body

by inhalati_,_.o,f_v' and Io_s-tlon of water and foodstuffs. Radionuclides taken into the body will

,cqnt_nuously'_;r._ac_a_G_the body until they are removed through either radioactive decay or

_'etabolic pro_ses. Consequently, internal dose estimates are calculated as '50-year" dose

comn_itments." 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 Figure4-3, 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
L

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 _rem/heur (--70 to 88 torero/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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MAN INTERNAL
_
-

_
-- -- -- ,, ,, ,,,m,, _ , ''

I SOURCE. _,dapted by DOE Survey team.
-- ...... - ................... FIGURE' 4';3

PATHWAYS FOR EXPOSURE OF MAN FROM
ATMOSPHERIC AND AQUATIC RELEASES OF RADIOACTIVE EFFLUENTS

BNL- UPTON, NY

L
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II I I I I II IIIII ...... lbl

SUMMARY OF MAN-MADE RADIOACTIVITY AREAS

co.........NVERSION TABLE ,,.. ,,_o,,_,_,,,
, Nl_l_b@l' I)eKrit_tkwR 041the Area arid/or Rad_nu(ll_kl, S(/I

Exposure Rate (_) - .............
Letter Label (14R/hr) t sewaget,eatlnentP,ant '"cs. '+co,"Zn,"Fe.......

Ne_,.atwe .. 2 wasteMa.+ge.... t A,,.+ ''C_.'"_+.,'Z_._OCo._'m,,
A <06

' B 0 6 - 2.0 ] warehouse D.petedLJ.mum_Co
C 2.0 + S 0 4 Warehouse Area Spa¢e Efte_tt Retear(h

La b.ol'at or y Magnets
O 5 I O " 1 S 0 _C O _'M_ r ' _ _ '

E 15-25
S 8u,tdlng 6S0 Oudall of Waste Water

F 25 " 50 '"Cs."Zn._Co
'_ G 50 - 250

6 Decontamination And H()t "iCf. /Be+ IllC$. "4Mn.

H 250 - 750 Laundry 'Sin, =Co "Na '_'fe

i I 750 - I ,SO0 7 wasteconcentrat,onFac,ht_, _Co,_Mn,'"Cs
. J 1,500 - 1,750

O Alternating Gradient ',,4Mn. _tFe, ;/Na.

! Synchrotron Storage Area

_, ¥#;! g Accelerator Storage "_o. _Co, _Mn

•

i 10 Field beh=nd Mad,eel 8u,ld,ng _lICs

i I 1 Old Landfill IIrCs

• _ " " / 13 F,eld east of Brookhaven _lrCs

'' _, B Center
14()) Forest Area southwest of Suspected Artifact.

L,nac. ludd,_ 9 9]0 Radloact,v,ty in CLIF,

Budding 931A; or BLIP,, ¢. 8u,ldmg 9)1B

_tk.,.L +

t S South end of Linac, Building Targets stored ,n Building

_'_ 9]0; CLIF. Building 931 A; or 931S and Liquid Waste

"-' BLIP, 8u,ldmg 931B Stoaage Tank

• Budding 914, AO Boom [xt+.lCtlon Magnet Repair

P Components Asl,embly Facility

L Bu,ldlng

_ 16 Budd,ng gig, Helium Systems North Coni_unctlon Area

_ Compressor Room used for Beam P,pe
Mod+flc:_tJon

! ZJNI, I'0Co, _Mn

i t 7 Tre,le_s north of Butldmg Serwce Area adlKent to

919A, Cryogenic Target Gate ;J of Fast Beam

t _s4m bly Su;Id+n U Tunnel

J/Na, b0Co. _Mn

• " 18 Building gt 2. On+Line Data Hot Magnet Storage Area

a • ; Fatality, E,iper=mental Area west of Building 912

" _

.._- " Operat0ons _Na+ k0Co, "_Mn

#_ .,._';" 19 Trailers north and east of Storage Area tor SurWus
• _ ::*" Building gt 2 Steel $he,ldmg

.._,.'>" ,, t_Na, _Co, '_Mn

•. 20 Bu,ldmg B|0, Nuttier Waste Red,oectlve Waste Re,=.ea,ch

"" Management Faohty Program and High Intens,ty

...+ Radiation Labotltory

, M+xed FlsstonProducts,60(+0

2 t EaSt end Of Building 9)0 _ltCs +nSOd, Activation
Atl,v_ty from LInac

0 2500 S000 Coo,,n+Water

HrCs

SCALE IN FE ET zz Pecon,c River Station M Flow Gate Measurement

plus Sed+mentatmn due to
Bend ,n Stream

(1) Contours are gamma exposure rates in the vertical plane and a_ such do not necessarily ,-c,,'+co.,,o. ,,,cs.,+zn
represen_ occupational exposure rates.

(2) The list of radionuchdes present in each area was provided by BNL's S&EP Diwsion _] _o,et__,ea,_.'_ho_• A£mO_rK $oences.

(3) Locations 14-23 were not readily identifiable on the 1980 Survey. su,_,ngst

II I I
- II II IIII li I I HB I I I ii II al I I F II

_ • I I • I I IIIII I I I ' II _-

FIGURE 4-4

+MADE ISOPdS.DIATIONCONTOURS
BNL- UPTON, NY
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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.

- Table4-15 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 Peeo'nic

River. From a dose assessment perspective, aquatic pathway doses are much lower at"B"NL __n

airborne doses; however, groundwater recharge and sole-source aquifer issues,ha_ei"r_s_lted 'i_n'i,a.

great deal of concern regarding releases of radionuclides to surface wa.ters. M_tb.O.'deJogies fc_r"
• ° ,

calculating drinking water and fish ingestion pathways are discusse_:i2_::,the .e_.vir6h_ental. ..
_r: ' ,,, ,

viuedir_.Secti6n-3"i3:', ,. ""'

- monitoring section. More discussion on aquatic sources ispro..,.... , ""_""., ', :'_" .

_ 4.3.3 Environmental Monitoring Program :/i.,, ",,.'.::, ":i.,",. '""
c, . . , ,,

,, ,..'.=" ',' : ' , ,'_. ", q'
_ "_, .,, , , • , ,,. ,.. ,.

BNL monitors penetrating radiation using'cglclurtT;flu_irJde.:dy_rosium (OaF2. Dy) thermoluminescent

dosimeters (TLD) at Iocation_,Jooth on-site"IFigu?e4-5) and off-site (Figure4-6). Each of the

16 compass point sectorN..._th Sea.tor No. 1 ce_t'ering on true north, have been used to locate TLDs.,,'" i :i," "., ', .,

Specific data for 198'_'._V'compass"p_.nt'i_eC_or are shown in Table 4-16. As mentioned earlier, both

on-site and e, f.=r_t'ere_u:r_,g'rew_Jl v_[:thin the range of background measurements expected for this
' _' '" '_ i", ', .",, " :_

area and #i_.rElse',_"~3i:p_r:¢_'nt' of the previously-mentioned 190 torero/year, average background
•, ., • _ "..'p;,. _ ,. _..

' ....alP,$o,urceg:.,,',"
.: , ,.. , ",., ;,,,

, 0,

_ Envirbnmental monitoring for the purpose of calculating dose is accomplished in several ways. As
, ;

show'n in Table4.17, the collective effective dose equivalent attributable to BNL 1985emissions is

made up of the inhalation pathways from both gaseous and particulate materials as well as the

ingestion pathways _rom 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 discdssion of terms) of about 4.8person-rem which represents about 0.0016percent 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 coml3arison 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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TABLE4-16

EXTERNAL DOSE-EQUIVALENT RATES FOR ALL TLD LOCATIONS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

iI i i, , ........ i i i i i i i i lr I II DI

- millirem
Sample i .... :- iiii i i i i

- FrequencyLocation 1985
(M = Monthly) 1st 2nd 3rd 4th Annual
(Q = Quarterly) Quarter Quarter Quarter Quarter .>,

Dose ,".:
I I I III

1T2.2 M 14,5 14.2 15,7 16.2 "603;::;:;i::i- _r __"' ''. :'".'..

t illll i i iiii i .,

1T3.0 Q 14.0 13.5 14.9 14.3' :::" "' :,_6.8.,, , • ,,
i i i i i i I, I I _`

_ 178.8 Q 14.7 12.4 14.1 •' S"':.1,3.5i"" .. '""',, .;""34.,8.:_,,
l " I

2T1.4 M 15.4 16.1 1,6;,8 '1'._6 :", 65.8
•__. , o, . .. ,. '........... ^,

2T2.6 M 16:6 17.2 '.,""' .. 1u.2 I:'.. ; :{ii 7,6''''_' 59.6

- 2T2.6B (P-9) a 16.7 ..,.-.16.0,"'., , i:.17:9....i ,. "'17.5 68.0
.... ,,:,

273.2 Q 13.4,: i' .' L,,:4'.,3"','-. .11_1 15.8 59.6

2T10.5 Q i:7_13 "":." " .... "" "",; .,:1:6._0;,. " 17.0 17.9 68.3
.....

i iiiiii i

_ 372.8 a ,,.:, 14.'9,". _;::.i':?,15.5. 17.4 17.9 65.7
'I '1 I I II _' II iii i

• "" " ". 13,0 ':-:' 14.8 15.0 DM 58.23T8.8 ,'-:::Q ..
,,,: ' ; _,.

14T2.4 ...."" ""{", ,.M',- ""_'::11_.8 15.9 15.8 15.8 62.3
i .,._., ,,. , ._. , .,. .- _,4

4T2.61,..,:_i".,,"."",:! :, ;".,q ...';.],." 13.3 14.9 15.0 16.2 59.4", ...... ,. ,. ';':.'i'_,,. ".. ,'" , ,,,,

_ 'J"i,'.:. "! "'_._.,,.. ,.,-.,. _"Q 13.0 13.9 15.1 15.0 56.9,, .' ,.,,¢

. • %: ;:,'_.-. ......
" ; "", 5T'2,5 "ii:.'::, M 17.9 18.3 21.0 19.8 76.9• ..,,. ,,

', " 'lh_'O II I I I I I ,

&.T4.2 Q 12.2 13.0 DM 13,9 52.0
ii I ii

5ff'6.5 Q 13.3 13.8 14.7 14.6 56.4
i i iiiiii -i

5T17.1 Q 16.3 13.3 14.9 14.5 59.0
i i i i ii i i r I

' 672.8 (P-7) M 15.0 16.6 18.1 18.0 67.8
i ii ii i i

6T5.6 Q 12.7 13.0 14.5 13.9 54.1
,,i,|, i i i i iii

6T14.2 Q 14.3 12.1 12.9 13.4 52.6
. i iii ii ii ii

7T1.6 M 21.6 21.3 24.2 22.0 88.6
-- i iii i ii i 1111111 ii ii

7T2.5 Q 15.9 17,4 18.6 18.3 70.1
i iii i i i

7T9.7 Q 16.6 15.3 15.7 15,8 63,4
ii i i i ii iii

8T1.3 M 18.0 18.3 20.7 19.5 76.5
ii ii I iii i

8T2.3 Q 12.9 14.7 15,3 14,3 57.2
i '" '""" '" " '
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TABLE 4-16

EXTERNAL DOSE-EQUIVALENT RATES FORALL TLD LOCATIONS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE TWO

, • li .... III II II IlBlIII I I I ........

millirem --
Sample ........

! Location Frequency 1985
(M = Monthly) 1st 2nd 3rd 4th Annual
(Q = Quarterly) Quarter Quarter Quarter Quarter Dose ,'..'

87"8.0 Q 15,1 13.4 15,7 14,7 _;9:0 .,,

- .........." .............. " i9T2,6 , , M, 16.8 17.7 16,7 17,4.'..:.'.. ',')!

.... ,.,_,i,,'" . • :.,' --
i [ _ i ii i ii _,

10T1.8 M 17.3 17,1 20:4, :.. _i 9.'3,. ',.' 74,0IIIlll " .I ' • ,"1' , 'i. III

I 0T3.7 Q 15,7 17.8 "" ,.I 8.8.,",, '_,,':11'7,2 '_'''_' 69.6
i i i ii i I i _ _ ii ' • " "_" "i '

- ' " "'i3.5 54,710T9.3 Q 10.6 .,,.-t,3.9'".'.'",, • '!i,i_:'71....
,.' " '..' ',"' "i.--' *

............... .... :.,' ..... ,-...

10T12.0 Q 15.9 ,"' ' 1.;,,51:3% ':,. 1..6:.,8 17.1 65.6
"o 7. ,._,, ,.._,. ', ".,.', *,

......... '' :::11T2.1 (P-4) M 1'4:6 ':',.:_ _ : :_". • 16.9 17.4 65.0
. . ;-., .. ., -_
'_ I . '..

rllH ii . I I II
, ,,

11T3.7 Q ", 13.3. '., ,,'".J4 7 16.0 12.3 56,3
•',= , %,., ,. ,i..... 11' i --

,=, . ,

11T17.8 '"=:i_ " .." . 15,,2 "- 12.7 13,8 14.2 55.9

12T1.4 '.'";, M_,. ' :'" _"_1"/i7 17.7 20.9 20.0 76.3
m • a..%i ......

2 ........ '' ''" _'" ';'_"
T5.0..':;_:"' "'i_:."' ' " -- '" ". ::.,%Q,..,..,..,.:.,_.,,,, 11,9 .. 14,0 15.0 ,, 15.1 56.1,.,

,,: 4' ,L _,' .......

1_T'7,.2 "_""':'' :' ":' " "• '..' ,'",. _"Q 12.9 14.8 15.2 15.6 58.5
. .. _ ", .. _,..:..'¶ .., ...':;.,.,.

,., .12"T,12.,.5 '.;i;!:_, Q 17.0 , 15,7 14.9 ,18'1 , 65.6
:I3T1.3 M ?7..5 17.2 20.2 21.0 76.1

• ,
i i i ._ ii ,111

13T1.4 Q 16.7 14.7 16.8 16.7 64.7
r'= ii i i ii ' l, i ii i ii

13T2.6 Q 13.3 15,2 16.7 DM 61.6
i i

13T8.2 Q 12.2 13.4 13.4 13.9 52.9r .
........... I

14T1.3 M 17.0 17.3 20.9 19.9 75.2
m III I II i I I I iii i

14T1.4 Q 19.9 15.2 18,4 16.4 70.8
i ii , ,, _ ii i i i

14T3.1 Q 14.9 16.7 18.1 16.2 65.8
............. i iiq iiii ii i i iii i i

14T5.6 Q 18.4 16.9 18.6 18.5 72.4
i ii li i i i

14T20.0 Q 13.8 15.3 17,6 15,6 62,3
n i i i i i

15T1,7 M 16.9 16,7 20,3 19.0 73,0
ii i i i i Hll

15T3.0 Q 11,4 13.3 13.6 14,1 52,4
,.,
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TABLE4.16
EXTERNAL DOSE.EQUIVALENT RATES FOR ALL TLD LOCATIONS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK
PAGE THREE

....... i i i i i NI ii i

millirem
Sample

P

Location _requency 1985
(M = Monthly) 1st 2nd 3rd 4thq i Annual
(Q = Quarterly). Quarter Quarter. .Quarter Quarter Dose , '

I III '1 I - "

16T2,1 (P-2) M 14,3 16,0 16.5 16,9 ., 63,6.,:;i_t . _ ,

16T3,4 Q 13,6 15.5 16.8 15,9 ' ' 61,8
- , ,,, . "., ," -' ,i ii:":,

",,I"7. ', '_ _,16T10.0 Q 15.4 14.9 DM "," .2 .. ,,.'":B&0
iiii iii _,- _ mm-

I I ,, . ,

Control A* Q 4,42 5,72 .4",55 . ,,4,33 "' 19.01
l I *i _ i till 'i |

*"' 5128. ',, ": 4.2"4'" 17.82ControIB* Q 4.21 4.10 ', .. ,

Control C* Q 4.92 .... 4,3S",:, , 4167. "' 4.55 18.49
i 11111111 i i, i ii i , -

Control M** M 4.98:" ,_90" - ..&00 8.02 23.89
, _., ._ , ,,,,,

, ,_ ".. ', _. ., ,.._ ,,,
, ",...,o'.,., ,., , *

,. t, ,. . "_Source: Adapted from Day et al., 1986. ".i '.. ,,. ,
', ",., ,

Annual average perimeter m'on.thly sample_ '1,8observations) = 70.2 mrem + 7.41 mrem
• ,. ,v6 •

Annual average Per4.meter qui_'.terly samp.les'(5 observations) = 64.4 mrem _. 6.13 mrem
Annual average d_.qgite quarterly._amples (31 observations) - 59.7 mrem _. 5.71 mrem

: '* ' '. ". " ' ; ' 'e "*

_, * Ba£k'grbu_ci'_on_[_' d.a.ta.{;OrTLDs exposed for 3 month periods. Controls are lead-shielded.
** Bac_r.ou_'_'contr"01"data for TLDs e×posed for 1 month periods, Controls are lead-shielded

" " DM: ' Da{'ai'Missir_g - Annual Dose calculated as a time-weighted average of the other three. .

- '" "' "' _uar:_'rs.
'

..
. ,_
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TABLE4.17

COLLECTIVE COMMITTED EFFECTIVE DOSE-EQUIVALENT(a)
FROM ALL PATHWAYS

BROOKHAVEN NATIONAL LABORATORY, "
UPTON, NEW YORK

-- i i i ....... '

1985 Collective
Pathway Committed Effective

Dose (Rem) ,.._

, *.. .' ,

Ai rborne , :

Gas 4.8 ,':"._'". "":"'_.. :, '..

Particulates 0.03 * ' ': , ,' "."
•. ., ';_.''.

iii i i i i' - '. tl, •
,. 7_ . "_ ..

Ingestion " i-_::.. ".. "."' ;"""_.Af'

Fish 0.00i... '" ".• . .

Water '" ' ' '_ ' '...0.003 . •.,
_, _ ', •• ,...; --

op ' 'Total Due to BNL erations ,.., ,. • _8 " "". . ° . ' ,•
i i i i I ', _| ,, ii i :1"

..,_-. , .;, -I,.... - , --

TotalPopulationCollectiveDose-,.......' '"'" 3iJO,O00"'
Equivalent Due to Natural B.ackgr9_.._l" ..'::. . ,

"; ; ' -" "' • ",'".t ' "" """
, .. , ,. , .'*

Source: Adapted from Da_.,.eta;L::',.,1"986'."i,i:
,, .-,

f ',

(a) See Append_.x F for a dir,c.U,sio'l_"bfterms.
,j,. _ u", °.

• ° .'
• . _'. . , ,,

• • . "v • ,..°

,. : ,, "-.;i!.," .';. _.," ....,., ,q =,. _., i _,0

" '" ''" ' !' '"'.i'.", " ' '' ' '• -

• "_ _: " ' ."i " '

" ' , ;'_*l ',

• ,, • , : , :_,_

• .

..
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TABLE 4.18

MAXIMUM DOSE-EQUIVALENT CALCULATIONS
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

'1 i|1 ' _ i _, , ....... , i

-_ I 1985 Maximum Percent of EPA Percent of DOE
Radionuclide I Dose Equivalent Whole-Body Guideline

I (mrem) Limit (25 mrem) (100 mrem)
- III IIII m II I I I In

!argon-41/oxygen-15 0.34 1,36 0.34 • '"
i __11 ii i i i _.,

itritium(HTO) 001 004 001 • •.
= ill n ii i _ - iii. v _' '_ '!-. %_':''4

TOTAL 0.35 1.40 0,.]5 ' ' ':'
...... , 'L, " ' ; ',=' ',

. ;,. , _, 0. ... "i

Source: Adapted from Day et al, 1986. "" ;;;" ' " .... ". , ii.... ,;..0
'. ' '. ' ' '". "i.

¶:'_, D' . ,
, ° • b'

. , o_ °

" "" ' : _i •"• , °, ", %

• '% f. .

s o ..o ',,, •

• ,,

' "' ". ."8• ', ° ,,

° =
'.. %

• , °

• ..*, ;. • .'%

,:.:, .: ,. t':i,'
, . • , ' . .4'

, :" .:" "; '%' '..'" 'o "'

• "-:,: "'i :' , ". ., ":o

, ,:' ::: :

, , , ';: .,,
..• • . =l&6e

°
' ..
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dose equivalent (0.011 totem) for a hypothetical resident living a_ that location (see Finding 3.1.4.4.1

for more discussion on tritium in air results). Although 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 Table4-18, the total airborne dose to this hypothetical resident is approximately

14 percent of the applicable EPA limit.

Specific radionuclides, whole-body collective doses, and target organ collective doses for the '.air
.

pathways from 10-meter anci 100,meter stack effluents are shown in Tables4-19'aad&-_0.

Methodology employed for inhalation pathways for dose-equivalent calcul, ations is a:;_i6tl ws: '.i °i:.
.. • ,

. "':.

Dispersion values (X/Q) are calculated for release elev,_t:ons of 10and 't(_'(__eters a;¢,.eact_-6f the
/

e.* 'z, .

16 directional sectors and for 5 distance increments (1.6 _5 km, 16'-32 km,.32-'a84<m, z_S-'64km, and

64-80 km) from the center of the site. The resulting disp¢_sio6.value&'i'el_resen_ a monthly integral of

the rates (uCi/sec) for a given distance and sector. T_. radionucli._e-Sl_eci,fic release rates (uCi/sec) for ii,

a given month from the HFBR stack, the Chelmistry. 8_(Idi_.roOf,:'vent, the Medical Building roof"o ". .. . ! ,'. . .., 'lh, , ' . 'a

vent, Van de Graaff roof _ent, BLIP stack,'ahd the..I-¢a;zal_£JousWaste Management incinerator stack
-. ', o.. , - .b

are then used to estimate t,Ke air ccmcent, ration_ at a given sector and distance. The air
, .

concentrations m_tltiplie61 '6y,. the....adult..,breatl_ic_, rate (22.8 m3d-'), the number of days per month, i• _ .,

the dose conversiorf_:ia_:tor for a 9_,/e,n"r.adionuclide, and the dispersion and population values for I1_

that sector di_t_=_'i_e,r'_sulteo in-,the"monthly popuiation nuclide-specific dose-equivalent for each an_

.sector with, dis:_E_,._e. Th'i,_'p.ro_edure is conducted for each month radionuclide, and release point, r. _ ", . _; • .. ,

,,T,hect'c_se-eq'_j_._leii_,'_re then summed to obtain the total population dose-equivalent resL,Iting

flom 9NL oper_*4"ons, j_.

The above 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 BNL-

developed models for air dispersion are less accurate or less conservative than AIRDOS, BNL has not

submitted its modeling strategy to EPA for approval as an alternate but equivalent dose assessment
lE

methodology. However, as stated in Section 3.1, BNL reached an agreement with EPA to use current
=

strategies for the 1985Environmental Monitoring Report (Welty, 1986) until simultaneous

AIRDOS-BNL dose comparisons can be made. The use of models that have not been approved by _._'A

is a violation of NESHAPS requirements listed in 40 CFR 61.93 (see Finding 3.1.4.4 8) and may result in

under_stimation of public doses.

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



TABLE 4-19

COLLECTIVE DOSE-EQUIVALENT(a) PROM
_ THE 10-METER STACK EFFLUENT RELEASE

BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

,q 1985 Whole Body 1985 Thyroid
Nuclide Collective Dose Collective Dose

(mrem) (mrem)
,_

I I

argon 41 4 770 (b)- .o..
e 4' _'" . ,

i i i i i ii • ,, ,r

tritium (HTO) 20 3 .,":'"..,.. "': ''i i i i ii ii i illl i i , I°,, ' _''

- tech neti um-99 0•0014 ": ' ' '• • ', ,_ , %,' '.
" ' *A,

, , .,:', . _ ".. -,.

iodine-125 0,078 2.64 :' .,"
, , • , , ,

-- i iiiii _, " . _1iiii pi, . ., 'tl

,m carbon-14 0,04" '. - ',
i i ii II "1 , ' I"

Phosphorous-32 0,316 ,, • .,:' " "d, , , .

, . , . r '¢

I *--, I II

- sulfur-35 0.033 "' :' "_:'" ..... '
I, {, ,', •i '" , ,• .,.,. . oj

tin-113m ..,. 0.0025 :'_..':. ". "0 ._

• ', _..,I', 11 ", '_U' "" ' ,,,,

iodine-131 " ", 0.00'34 '" "',." O.116
iiiii i I i i

chromiu .m,-51.... ",(},00.99:,.,

..... " " |v 1 ii i

tec,h_e.t_t_m.99r_,,"_..... :, 0.00001''' ' , 'L " _' ' ii I iii

:,-,i:"iron':'5S ._'" . 0,0000042• • , • • 4
i l! i i i

':' '". . 'Cobalt]5_-.:'," '" 0.0113
• . _, .,_.,'

"• "'. " {ha'l],1>am-201 0,000005• , _ , , ,

•, •, , , ;,, i lililiii i i i i

" " ', 'samarium-117m 0,0028
i ii

rutheni um-103 0.0031
'-, 'o

i i . li , ii ,i,i .... Li

TOTAL 4,790 2.76
--,,

Source' Day et al., 1986

(a) See Appendix Ffor a discussion of terms•
(b) Doses not reported in prior years. The maximum dose to the

hypothetical individual residing at the site boundary _s less
than 0.5 mrem in any month.

m metastable
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TABLE 4.20

COLLECTIVE COMMITTED EFFECTIVEDOSE-EQUIVALENT(a)
FROM THE 100-METER STACK EFFLUENT RELEASE

BROOKHAVEN NATIONAL LABORATORY UPTON, NEW YORK
lm II i I

1985 Thyroid1985 Total Collective
Nuclide Collective Dose

Dose (mrem)
(mrem)

IIII I I IIIIII "_ I I i iii ,

bromine-82 3.5E- 3 .... ,. ,. ,
i i Hill II I II IIIR I I I _ _ ;, . _, ,q

cobalt 60 8 2E 4 ...,'....... '":
i i J__ i .' nii i i i i %1 ' "

iodine-123 2.9E- 4 8.6E - 3 ' ",. i'. ..
i . .. *r

iodine-124 5.1E- 3 1.7E'11i"::! "', ' ' .... '

"' ': ;.4Eiodine-_26 2.0E-2 ' - ", '. •
,, , "ii " ,,, i. i"

iodine-131 2.6E-2 ,." '... '_._" I_,-1 " '
, ,, , ,;_' ', , .. , ,t l I ,. ,r ==

iodine-133 1.7E-3: "'_. ':' ,. ":/,... 5.5E-2, °

q, " _k ° '. J
, ,. t."xenon-125 ., 51'4.E'-4.i "_:.'.., .... ....

• , ,, o , ,, ,, ,

xenon- 127 ".. "1,.6E;:_ '" '" ,: ....
• " ' ' "I, ill ii RIii i

mercu ry-,20._,". 1":44E _;'" ----
°',, • •

III II ' 'i III II

,': 24E 5
Io ' _i' a '" " _' I1' III I I IIII I ,I I

. ,. :/':'. zir_idm:95: ,.. 1.33E-4 ....- : , ;.... ,

" '" ': ._eriu_n"l.39.'"., . 2.4E-5 ....
• ,. ,_ .,:" , ,Jt, ;. "...'"" ' "" i ' ....... ' ' " "'. "" ' _ m HTO) 12.4E-0 .....

f ' I -:. _--_, m, i. ll ,,., , , i , , ,,, ii

" :';:" Others 7.5E- 4 ....:.. .,, , ' .

" i u n i I I I

' ' TOTAL 12.5 1.76
ilUll i

Source' Dayetal.,1986,

(a) See Appendix F for a discussion of terms
m metastable
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For the maximally _xposed individual, the highest annual average tritium (HTO) concentration, as

measured from a single potable weil, 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 ali results from potable 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:
t' :

4' ._"" : i _.', '°

AI = 1 x 10-6 C • lR • T '. :.._.::
...... ,:, ,.L

, .. ,.v' .F'. :, _. '_

"..',' ,. ';,.:i,.
Where: AI = Activity Intake, _Ci .:. , :,.-.. ,

e; • ' '• '_. ,o

C = Annual average water concentration (563 for the pop61at_on and 1','873 for the
maximum individual), pCi,'l (1985 dat_.. '.

". ,_',,• . '_ ;, '_,_.,

,__q', . "o

, . ."o ., ,,. ';, ",,

IR = Ingestion rate(2.2) Id -I '"_ _" "' '" ".::"
: ,,,.. .... ,: :. :_ " "i:'.-._

T = Time, 365 d_ys ..... ..
, , • ,_, •

,,, ,, . . .:.:.

The committed effe_:._i_' do_e equi'v_lJn_:i's _alculated from the following equation'

!:'!:' "'_:i:.":.!'"""'" '"'""., ";. , '_; ., :,
,: .,' , .:.... .:' :,.'
' ' -'": "" "" H = AI • DCF • p
• _..,. ::_,,o , ..

Wber.e:' H :;_ Committed effective dose equivalent, rem
• ,.

AI = Activity intake, ,,Ci

DCF = Dose conversion factor, rem/uCi [6.3 x 10-s rem/u(:i 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 concerr_ng the population at

risk'
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• 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 procedure was used to estimate the collective dose-equivalent from the fish

consumption pathway:

a, Radionuclide data for fish samples were ali convecte6 to pCi/kg wet weight, since.tbi..i is

the form in which the fish is used for cooking etc. ,", " '.
' '. , " ,' '" * ' i o

', '. ' • ' A

b. In the past, the figure used for fish consumption was 1.6 kg/year ahd"was base.d o'r_"_'study
¢

done by the NYSDEC in 1978 for the Peconic River area. Nowever, a 'recent study

conducted in th,,_ same area suggests that ,the "f,ig_re.s'hould bi, 7kg/year. BNL has,
' , "L " %*" " _,,'

therefore, used the amount 7 kg/year as tf_k fis'h_onsumptibn.r,_e in its 19eS calculations.
';q

• 0....

c. Cor_mitted Dose Equivalent _ab es".:._ere, a_sed to get the 50-year committed dose

equivalent factor--re, m/_Ci intake..

, •

]'he factot'_ _dm"the inge_tilOp tq.athways for the radionuclides identified were as follows:
.... t_;... ,, ...,

,q .'" ' ,'4 . ,'

.. ". ", Tr.4"t_[Om(1_ *: x 10-5 rem/_Ci intake *I

.: ;o . 6, q
. .,, o

' ',* ' _r: 1.2 x 10-3 rem/uCi intake
'. ..

• .

137CS 5.3 X 102 rem/uCi intake

d. Calculation" (7 kg/year) x (activity in flesh _Ci/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 ali data prior to use for domestic purposes

(Dayetal., 1986). Tables 3-14 and 4-22 list 1985 radionuclide concentrations 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

.... ' ii ii iii

mrem
iii ii iiii

Radionuclides
1985 Maximum 1985 Averagc 1985 CollectiveControl

Individual Net Dose Individual Net Dose Dose
¢

I IIII II III IIIIII "

tritium (HTO) NA 0.0008 0.0005 0,3', ii
, ; ..., -,i_

strontium-90 NA 0.0280 0.0110 ,' " ' 6.6: " "
i i ii iii I __ i i ' iiii i." '_

cesium-137 0,10 0,1008 0,88098"'. "'.,':'.:.&'6059 "• v_, :, ' , , _
lt . -_. it• . . .

TOTAL(mrem) 0.10 0.13 ..O.0115 ' .. "..":6.91
-- iiii ii i i i i!111 ii i ,R _ . , a, • w

,
J "' "' " ' "" e'

Source' Day et al,, 1986 _ .," " '
e.. . . . ._. :. . _.... F

' *. . . #

NA No Iri • 'i'. '.. ,,ana,.s,s . .... ,'.

(a) See Appendix F for a discussion of te_,rhs,. • _,.,'. '_'•i:. "..."
,

a _' '., '_ ' ' _ '... " .'a'. .

". '.. ". "L '" "

'. . • *.

• '.'. . .. . .'o'
•, . _v• ", ' 4

...' . ._ '; '. _.. • •
. ...

, "° ,

!T., • ",_ , , •• _ , i '. ., "...'*:.
. . ...

: 'i 0" " ' ' " "" ... .''

' '. _.".i. ° ": ;,. ;...
• -... '_ ...:._' _' _' . ,

•, . .. _. _.' ... ......
• . . .i. _

• • .: ..

• . ' ,. ;_

• .
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used at the BNL gamma forest until September of1979, Helicopters that use radiation detectors to

sense rotor pressure failure had apparently yielded false sensor readings in the past, while flying

over the BNL site, An examination of the instrumentation in one typical helicopter indicated that

the sensors would alarm, once the piiot was in a radiation field of approximately 2mR/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 8.1to 20 mrem_was

possible, but a more probable total dose estimate would be a factor of lOto 100 below t_el.w:_t_st-

case estimate (Miltenberger et al,, 1987) '.. ,:. , , ....
• . vr

q ,

4,3.4 Findingsand_Observations . . ,::.
e" _", " ' ' "*

w ,b . , .', =*, ; •

4.3,4,1 ____._.., . o. .. ,. ., ,

. ', . ,% ', ',.

None. ':" _,'" " '" :. • . , J,

• , , ',_; ' '_ ,o...
P. ',o , ,_, ,' °,, '?;. ' .'_

'° ' ?, 'A '. "A

4.3.4.2

,;':.'-'., ', . , , , -

4,3,4.3 E._,_,ego'r:Y"III ".;,"

, _.

' . " None_,-
o

4.3.4.'4 Cateqo.r..¥ I.V.

None.
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- 4.4 Quality Assurance/Quality Control

= 4,4.1 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 siteQAcoordinatc' 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 clea,'ly. BNL feels that this configuration% more
,,,, %, , t_

- efficient beca Jseof the Area Representatives' day-to-day contact with individuals in t_'el[ areas. ',..'
'. .

, , ,, .

"..... g'h'qutIn general, the BNL facility QA coordinator oversees quality assurance"f'U_tions"th'_;ou the

laboratory. He ensures good internal practices by conducting aud_{s: inspe'cti'_s) and'_rveys. The

Safety and Environmental Protection (SEP) representative aC_ii"a_a l'iat.son b_{weed'the BNL facility
0,, ',. ,*.. .. • .

coordinator and the individual responsible for QA irl.specj_c a_eas'of,.t_e,.envi'ronmental monitoring, . ;. _. ...,, ... ,

program. The individuals responsible for the QA functi'ons"a_'_pci'a__ with sampling/analysis and the
• , " ' " " '*' 'b'

inorganics, organics, and radiation labora{'orie's ens'ur._i:that'pj_iDper QA measures are taken in their

areas to produce quality samples and resutts_. T_._s.e'mea'sures include chain-of-custody, personnel
,.

training, calibration of equ.ipment, laborato_'y".sec_'rity, use of approved procedures, and internal
, 8 '

audits, tn additione..t,h._'individ_ra'l..labo_al:ories demonstrate good internal controls by analyzing
. . ., ". .. , • ,,

standards, blan.k6,,, duality.ares; and s_ spike samples. The laboratories also participate in analyzing
. _:,,"'i ':. '; ".' .-":,

and/or prep_rlngqealit_..Oi_urance samples for EPA, DOE, NRC, and the State of New York. '
.,_ ,..,:_ _ _',,

. , , ;._ ,, .

: "B'NL also:utiliz_':_an off-site laboratory to analyze some of the radiological samples, whenever its own

laboratory is overloaded 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 assuratlce 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 nonradiologicat 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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Source:Survey'T.eamobservations.

FIGURE 4-7

QUALITY ASSURANCE HIERARCHY
BNL. UPTON, NY

4-96



During the BNL visit, the Survey team reviewed the following: written procedures for samp,ing;

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 ''
4' '_'" ,.,

'

4.4.2.1 Cateqorv I "'" _'"" "", , 4, ,,

.... q ' '. ,,

, , .,, ,,

None, , "..' , '.".. '"
i; _'.... .

. , ,,

4,4.2.2 --Lateqoryll ,, . , ., '

. ..
, .

None. ',"' ,, "_" '.". i',. , i:,.
S _

' .,, .a

o °, ,. .,. "...'•
", ,

• , .

.. ., ', , "= ', ,j

4.4.2.3 __111 , .. . , ,.
% " 'v' '°'

• ..%
, _ .v

,;". ;i', _ '; ., .,,

None. ".,..,,,' ': '' .."'" i,"
. 0 ._ ', %. T, , ' ', ' 'a ''_

4.4.2.4 Ea:te o'i" "IV ": "
_ ;._,, .

'i,'

- ', ' ' ' ':,,.i";&.

t,::. .E'nvironri'_tal Monitorinq 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 rawdata sheets, which can be lost or

misplaced and not be available for review in the event of questionable results,
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,]ne laboratory currently records results on separate, loose pages that are eventually

stored in a folder, instead of recording data in a hard-bound nutebook. This practice

could lead to lost data,
=
E

• Radiation Laboratory

No instrument operating procedures were in place during the time of the Survey.

The procedures that were in draft form during the Survey were not available tc_:t_he

. , ':'. ',',.'..., '..,...,Survey team BNL has since updated and corrected this deficiency. ,. i_ i_ "":'._, , ,,',,0

" , "r

, :. '.:,.i,.,i;,,":_...,
No spikes are added to samples for alpha, beta, or gamm'a' Sl0ectrogcepic _trialysis.

consequently, the reliability of the measurement's,,,.."cannot. -be:..,fully.,, documented.

Although other quality assurance checks,,_ch'.as,$tan_a'rds ao'd blanks,are in place

the absence of spike analysis reduces th'e re'lia'bilit'y/6f tl_'eli:o_lace QA measures.
.,. : :'... '..,,,:,, ',,,..,

' _. . . _ ' ,Q, 0
• '. ,, ,,:, "_, ,, _,.i'?'.,.

•_., ,, ,_, .' , ','._, ... ,,_

2. OA Checks of Off-site Environmeq.t_,l M.#_itq_-in_.,, _31_1Ldoes not perform QA checks on

sampling and analysis,conducted by.",the'i,:_uffolk County Department of Health Services
_ •

(SCDHS), which ma,_,:res'ult in the acceptance of suspect data. SCDHS conducts off-site
o,, b °_, ',

groundwater,.,$_rface:wate ,-._ofl,,i,a_d air monitoring for radiological and nonradiological
' ,o, ,

cont_q.mi_"_ts,:," ', : r_[a:_ed'_,,.,..."'" to,.B_.L.. _'c:tivities. Although BNL performs the analyses for radiological

. para_t_e_.i.las req,_e,ste:d" by SCDHS, it exercises little or no control or oversight regarding
, , . _°_,_ . _ .

when,'V_ere';_.hy, and how the off-site samples are taken.

v ', .. ';_
.. '

3. Calculation of Radioloqical Data. A review of the computer printouts of surface water and
'

groundwater 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 areentered 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 al 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 ali compliance-related radioactivity analyses for gross_, gross 8, and

tritium have yielded averages that are only a small fraction of permitted averages. Even so,

BNL's method of calculating, average radioactivity levels does underestimate "true" average

radioactivity levels; hence, the methodology is susceptible to challenge. '":

'' :. .; i._

. v' ' , t ', • ' '"
, ,r ' ' ' "'

' "r
s, " °v. °* "

I'_"_ . .'_*' . ',,.',

_. . .,, , ,i:. '- ":i' "

,.'. '.

, : , q.

' • . ', '4 ". '*"

' . '4..

°,'. 4,_ ,
0 • ", , 4

j.._ _, , ,,. , .qF. ...

41 4_' _ . _ . , ,.
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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 ;tandards, and (3)response authority for

dealing with releases of hazardous substances to the environment, Also known as "Superfund,"
--

CERCLA's scope is expansive.. The EPA and state agencies can undertake or order study or clean!up

when there is a release, or the substantial threat of a release, of a hazardous substar_:e tc_i:_e -
....

, ," ", ":,i :",

environment. " '",." ".' "., ,, ,,

*" ', .,"= r

,' ;,_.",.. '., .,,-,. '_..,,
Superfund was substantially expanded by the Superfund Amendments.,,ar_d 'Reau:th'o,riza{idh Act

t,' '_ ' '_', . ' ' '

(SARA) of 1986. Irn addition to significantly increasing the sizeof the. fund to f_hance cle_n-ups, SARA

creates a response authority for' petroleum undergrq.und's_t_ag_itank _.e't,eases (technically an

amendment to RCRA), and mandates communit_/"'Rigt%_To-K.n'oW"an_J'; emergency .preparedness
. ,, ,. ,% %. ,,

programs (Title III). SARA also Obligates Federal, fa.,cjll,tres to_gm_'_/with the same regulations and
,. ,,, ,., ._...., .,..,., ,;

policies as other entities. Hence, except foi'.,certal'n _i_hited national security waivers, Federal facility

cleanup plans for sites on the National Priorities List..'must undergo EPA review and concurrence.
• ,.", ,,

This section introd_i¢_s tt_e so'bri:.es".of"hazardous substance releases to the environment.

, ^._,._ ",' .%. , .,, ,
Section 4.5._._:rov,.:', '..',des'mere'....det_jI...' _n these sources, which are grouped into the following three
categories'::,:!', ,._'_..: '_',"'.'_','""

, _, "'_' e.%
' ": '.', " "i'

, , ,,

"_,,i'".,, .',, Disp_al Areas
'.

'..'.e Spills and Drum Sites
' '.

• Cesspools

The Disposal Area category represents a heterogeneous mixture oi types of sites, including landfills,

multiple pit clusters, spills, and contaminated facilities. At BNL, 16 sites fall within the Disposal Area

category. In addition, at 25 sites, 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.

4.5.1.1 .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 acomplete CERCLA investigation, theidentJfication of
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,L

disposal areas may be incomplete, The following list providesa 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 (ro.lp sites 1, 2, 3, 7, and 9) are shown in Figure 4-9, The
.

numbers following the names of the sites below and in the Section 4.5.2.3 headings refer to the map

site number's indicated on Figures 4-8 and 4-9, _

a. Former Landfill (Map Site 1)

b, Chemical Holes (Map Site 2) "'"

' c. Glass Holes(Map Site 3) ,. ".' i.."

d, Hazardous Waste Management Area (Map Site 4) . ,''!'." ". ,i:",

e, Waste Concentration Facility B811 Tanks (Map Site 5) :,. , , . -.

f. Current Landfill (Map Site 6) .., . ::, ', ":., "

g. Slit Trench (Map Site 7) ,, ;"" ".,..i":.. ","_',.' " ' ,," '
I'i, Sewage Treatment Plant (Map Site 8) ..,_ ,,...,. ,, ,:, ',,',

. , _, • . _ .

i, Small (1966) Dump (Map Site 9) "_" ',:., ":i,':,., "

j, B650Sump Drainage (Map Site 10) '.:" .,, .,_._. ",,,,i!,=. ,,.,
,. "., '.,,_ ':!, .: ,,:.:. ,,_,_

k Satellite Disposal Area (Map Site,. I) '.,.".:., :. '...',.

I, Old Army Incinerator. (Map Site 12), ..... ,

m. Rad Contamina,te_ Soi'l.iV.arious locat, i.ons)

n. "Meadovv'_sh",,experl.r_enti(upfand recharge area)(Map Site 14)

o. 197.71_i]/,Solv_t.Sp'il!.(MapNite 15)
• . I _ c'. ' o ° ' " '

'..- " '.'_i_"-• ..

,• . , ,, .., ',

4,:5':I ,2." S__lls':and Drum Sites
• ,

The S'urvey 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 abanooned. The fo!lowinc3 list, which is based on the Survey team's observations, provides only

a partial inventory of spills and drum sites at BNL.

J

a. B975 bubble area' stained soil (SS), drums, tanker trailers

b. B423 spills

c. Meadow marsh shack' 50 empty drums;(SS)

d. B510 SS

e. B206SSdrums

f. B207 stained asphalt

g. B457drum rack
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1. FORMERLANDFILL
.._

" _;'_ 2. CHEMICALHOLES

3. GLASSHOLES

4. HAZARDOUSWASTEMANAGEMENTAREA

\\. _ _.. I 5. WASTECONCENTRATIONFACILITYB811TANKS

•
_'_" 9. SMALL(1966)DUMP

10. B650SUMPDRAINAGE

11. SATELLITEDISPOSALAREA

' 12. OLDARMY INCINERATOR

" _ 13. RADCONTAMINATEDSOIL

__ " .

14. "MEADOW MARSH" EXPERIMENT

15. 1977CIL/SOLVENTSPILL

) 16. BROOKHAVENGRAPHITERESEARCHREACTOR

.:y'.

. .,d:;:'"

,f:, -

. ,j.:,"
...,'_"

.;""

.

sooo

SCALE IN FEET

FIGURE 4-_

RCLA SITE LOCATIONS

BNL- UPTON, NY
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O 200 400

APPROXIMATE SCALE IN FEET

Source: BNL 1986e

FIGURE 4-9

DETAIL OF FORMER LANDFILL AREA

BNL- UPTON, NY
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h. B158 drum, SS

i. BIO0 SS

j. 196 SS, drums, tanker trailers

k. B96 SS

1. B704 5S

m. B750SSI drums

n. B452, SS

o. B535 55

p. B924drums, SS . ..L:.i

q. B30SS "'_ '" .....'
4 ,, ' . °

r. B1005 drums, $5 . :,. ,. :, .,,-. ....
,. ,,

s. B510ss '- . "-"
L ' ' ' • " 'o

t. BS26drums " ' - .', . '
', ...... ':.'. ' ':i ."

u. 490 drums ,., • ,. ,, ,. ,.,• _ , , '_ :,

"' '; ' ' '°. " ' 'i "sv. B9191919ASS, drums _ .... .:.... ,
, .... ' "..%

q

w. B726SS '.i . • _'.: . " " "'.:'
., .. '._ ._..... ..."._

j , . ,. . '. ,, •
x. B935SS ,' '.".' • .',

, % , ,

y. B452 drum ,, . i.,'..,
¢ '• . ... •

, . ,o
,' .b_ ,.

4.5.1.3 Cesspools',L.::"',, ','.,.
"o"': !"", : %.. ,.,

..... ., . °,• . , ., 'b

ces,pool, fordisposalofliquid f o= anyb ildi gvvh retopography
•, ., ,j.,',: .. _. _.,

,ahd'E)'uiIdin_:.[_cati(_,_did not facilitategravity-feedfor sewage hookups• These cesspoolsare

Cfis_u_sedfur-the_"in Findings3.3.5.3.Iand 4.5.2.3.2because of theirpotentialforservingas sources
• .

ofgrbundwater contamination from pastand ongoing activities.The cesspoolsinthe nonresidential

areas'ofBNL are listedinthreecategoriesinTable4-22' CA)Active,phaseout planned;CB)Active,no

phaseout planned, and (C)Inactive.

4.5.2 Findings and Observations

4.5.2.1 Cateqory I

None.

I,
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TABLE 4-22

CESSPOOLS
BROOKHAVEN NATIONAL LABORATORY

- UPTON, NEW YORK

A. ACTIVE: PHASE OUTPLANNED(2)
' ] t , ,, ,

Buitding Status(1 ), ,., 'No. .'

IIII I I II II IIII ',. , _.''
' "'. ",i' _.

51 Priority I FY 87 ,.,', '.. ,...
i iiii iii iiii _ , ".' ., ,

244 Priority 1FY 87 • ' , ;
i ii * IG"*II _ *_' *' ' "_'

348 Priority lFY 87 ' " :" •" ''/'" _'•'
t | i ii 'l ".

422 Priority lFY87 " . , -, , '
i i .lh *11 " . "ill I ' i_'* o ,y

FY ''ity ' "405 Prior I 87 ,." '. .... .,. :. . ;

122 PrioritylFY87 : . ". .... ': ', ".'- , • , ,

iii i i i{ I ' I i * 'rl '_'% *"
... _, . , . ",, *

_ ": • ._ ,'. '. .197_ Pending ,_,. ). _, .:........
ii iii

449 Pending '. ',, ;: "" " ""
t i ", ' ,Pi i,

624 .#ending ", "'"
• '% ' " "i'o'"1• _71 i I i i

9e4 Per; 9 "q, ,' " n ,' '
._.., , . , . .

i i1 i iiiii i i

:" '" 5'. Pen(J_ng

•:,, ,, 9i ,A":"II..'#ending

' ' ' .... .... : '," ' 1 ' ' _.':),':,_14 Buried access sewer hookup with new project
.... ,

" " " '_'" 919B Pending
'. iiii iiii iiiii iii llill

,. •

926 Pending
irl i i i|

935 Pending
tl i ii

940 Pending
ii HH

945 Pending
, ..... IHll

(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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I TABLE 4-22
CESSPOOLS

BROOKHAVEN NATIONAL LABORATORY
PAGE TWO

B. ACTIVE NO PHASE OUT PLANNED(3)
_

Bui Idi ng Stat us(_) ,"
NO.

' ", I I I I I I II rlllii ', :.. *..,:

963 Pumped out April 1987; leach field attached. ,'"i_','", "_:'..., , ., o .

....... i!!!:
Dry weil: 55-gallon drum with both ends . '_,,
removed, filled with coarse gravel and sunk i_ito ":, "',,s , ,, =

. "v, s B

445 ground. A 2-inch PVC pipe leads ou} of buitdir_g ,:, , ":,.
into weil. .i, '... ' , ,.' , -

iii • ['_

444 No specific information availa"ole_ , " '" "
i

1,able:ii'.479 No specific information a ..,.,
, ' '" 'l '" " : ' :-"

930A No spec,flcjnfo.rmattoh_a.vallab[e. ".:"

(3) BNL 1983; Carlson ahd'.Sw_att., i985, BNL, 1982; BNL, 1976.
,,. ,

t _
, ,. ,. • %,; __• •

o • , ",' '. lr

"LNAC_VEC':; .
q :.',_', . ..... ,, , _ , I'l ii ...........

• " Bui_ng "'....... Status(41
• ",_. . _. _'_ ,.,, '. .... :,," NO; .""

. . , ,_ .', " rl I i' , ' '{ i '&
• ' ' '.a-" 87 Backfilledii i i

• ", 88 Backfilled
iiii ilil i ii =

• 89 Backfilled
i i ,

91 Backfilled
_

iiii ii ii ii

95 Backfilled{5)
ii iiii i i

96 Backfilled
i

209 Backfilled -
-.. ii i ii

429 Backfilled
_,,, i iiiii i i

452 Backfilled
.... llnl i

964 Backfilled
,....

_

(4) Day, 1984; Day, 1985.
(S) Slavinsky, 1987.
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4.5.2.2 Cateclory/I

- 1. Sj2ills 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 andspi I Iocations at BNL have not yet been characterized. The25sii'.tes

listed in Section 4.5.1.2 do not necessarily represent a complete listing of ali of thg'lo_a_[:._ns

: where spills have occurred or drums have been abandoned. Most of these site,_s:_l_.!6,nlya'_ew

drums and less than 100square feet of contaminated soil. But, i.n:_ne c&_'e,.(81,_'7.5Bubb'i_ _
r ,, .... ,

Chamber Area), dozens of drums, several tanker trailers, 12 "cOu'_'ter's" (mattress'_=sl4aped• , ,°,

metal tanks full of scintillation fluid), and thousands of square.{eet 6_ cdntaminated soil were"'.t • . : , ;o" ' v

found, There is no complete inventory of abaqd_ned i_rum's.'Or spoil'5 at BNL, but a rough

estimate would piace the number of drums id'the'.hl,Jndr_[s. "_i_I areas where spillage was
_o

_isually evid,ent are not documented.,:,,, '_,rea._,...;.,: .:.W_'e.re"&_:i!ls,.. ,.:., ....:. _ere known tO have occurred but
cleaned up were not quantitatively'.i_al)zed_, h_nce there is no measure of the

effectiveness of the "cl#anup." Visuai.evldeace., and smell seemed.to be the only methods
i

- used, but no docu _e_tatior_ was availab'l.e-on, any "cleanups."

The fo_ld_g it'_,r_s'were _bse'rved by the Survey team in the B-975 Bubble Chamber Area'
,_..._' ;_ . _',

, "_", --5'O0,gall"o_'t_nk-"nitricacid"
' ., ,'_

" ", .'_' 12,000Nal[on tank - scintillation fluid(?)

"• 5,700 gallon tank- scintillation fluid(?)

® 6,000 gallon tank- scintillation fluid(?)

Drum- scintillation fluid(?)

• 2 drums with pipes- scintillation fluid(?)

- • 6 drums of stained soil - "chloroethane"

- • Mobile laboratory with aniline- carbon tetrachloride

• 12 liquid-filled "counters"

According to BNL personnel, the labels indicating nitric acid, aniline, etc., are not reliable;

hence the COF_"£qtsof the containers and the contaminated soil under the rusted drums are

uncertain. Scintiilation 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 1985 Burns and Roe site map. No other potential

contaminated sources seem to be present. In 1985 and 1986, welI SE was found to_be
,

contaminated with 34 ppb and 24 ppb'of trichloroethane, respectively, and 7 plS'b".'ofi:T_ZE
,. .... ,_ !.

in 1986. Non-point-source overland runoff from spills and abandoned dr_m"si.t_,i'.n parki:6g .

tots as well as stained soil may be contributing to this observed groundwat_"¢or_'t_minatior,."
,0 , t, ". ,s.J,,, i,., _

But, because of the widespread uncertainty with ali groundwater n4o:nlil:oringd"a.ta ('&4_'ich in

this particular situation include lack of upgradient wells, lack.of Cdm£!ete.well'c'onstruction

'_ , '.° '° _.

of the discharge to the HP recharge basins,":_he a_tual_6urce'o.fi'this contamination is not
' , • ', .., , -

certain The permit for discharges to baslns HP_quire'_uat{erly monitoring for metals, alpha
' ' ' ".: . i ,,. ' . ,

0' .a

and beta radioactivity, and tritium,'_'u.t "' ""no,t"-for ibii_qics: There is no information available on

the discharge of organil:s, to basin HP. .In 1.9"86,only iron was found to be slightly elevated
. .

(1.5-2 ppm). Appr,oX]_mately .1,000,000 gaJilons per day of water flows into these basins. Of this

amount, appf&xJ_ate_y 75 #err, ent.'is cooling water from the nearby medical research reactor.

The re tffaL;'iiag "2_'pe'rcent,'£f _tqe discharge comes from storm water runoff. Because of this

rela't;i.v_!y:_'_allcon_:[l_utionfrom non-point-source runoff and the absence of generally high

"' m'etal#'..a'od c_is_ved or suspended solids (TDS and TSS), the reason for the presence of nearby

" , .0rganics"eontam nation in groundwater is unclear. If 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 discharges and a more thorough groundwater monitoring

system, the source of this contamination cannot be determined.

z

4.5.2,3 Cateclory III

1. 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 BNL but have not yet

been identified because of the lack of a complete CERCLA investigation, including a review of
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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-acre landfill may be a source of

groundwater contamination because of hazardous substances disposed of in the landfill

from at least 1947until 1966 (at least 19years). Also, Cs-137 (half-life = 30years)is

present on the surface of the landfill in a patch measuringmapproximately 20 feet by

° 60 feet. The "former landfill" is a specific discrete area of BNL and should not be confused
,,

with the term "former landfill area," which is used in BNL documents to describli a
' .'''.. ",i' _

broader area, This broader area includes the former landfill, but,.a(so"i'nc'ludes't _e
. , , , ,,., ',

chemical/animal holes, slit trench, glass holes, and a small (1966)_dispos&l".are_a-_llustrate_l"
t, • • +,. ,' ' , °. 'o '

in Figure 4-9. Because. of the close aggregation of these,.,,source;_:':ii"would'.be d'i_'fi'_:Liltto
- distinguish their plumes. Groundwater contamination'{rom r'adibnuclides'is up to an

• •

order of magnitude higher in downgradient w.e!ls'{h_ in.the,.weli"s"upgradient of the areaql,

(see Sections 3.4.2 and 3.4.4.3). Volatile,bYga_i(:s are'obs_r_eel in the low ppb range in
+, ..

downgradient wells, but because, _,_.quesfi_oab'le"we'lL_lesign..:.. ..., and sampl,ng proceduresi' , [. +,_. .' '..+_,. • .'

(see Section 3.4.4.2), these resu[ts"may.f_ot.be rep.res+ntative of actual conditions.
_

', , ,,' ,

, '+ ', . ,v, °,

The formerlandf[llwasfirstused by.the Army prior to the construction of BNL. There are
. .i _ " ' 4

.,,. t. ",. '. .

no specifi'_:.._ecord:s avat a_ e f'r0m BNL on the use of the site by the Army Archival

+1 ,:inS°r+_"at'i°n"i_P<:'at'e's'_len_rally,., ...+. .. • .. that the site of BNL was originally used as an induction

- .. c.e'gtCr'_alled "C'.a.l_pUpton" by the Army during World War I. The Army also used the site

• , "' "'. du'r.i_,g'_e_J_ War II, and then as a hospital until 1947, when BNL took control of the site.
• ' i ,;,

'. '. " BNL _ntinued 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 landfi

Despite the few records available on the disposal nventory 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. Figure4-10 illustrates the

chronology of the use of various disposal areas at BNL, compiled largely from records

obtained by BNL for the preparation of itsPhasel Installation Assessment Report. Prior to

_ 1960, the former landfill appears to have been the only disposal area at BNL. In 1960, use

of the chemical pits began. In the 7yearsthat an eventual total of 28 pits were in use,

approximately 5,000cubic yards of chemicals and radioactively contaminated animal

carcasses were disposed of in these pits (see Finding4.5.2.3.1(b)). This usage rate leads to

_ an estimated average of approximately 750 cubic yards per year. If this same average is
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used for the previous 13 years when the same materials were being disposed of in the

same location, then approximately 10,000cubic 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, entit_e_d,

"Refuse Disposal," was prepared in May 1966 by Gibbs and Hill, Consultants for BN[,'(Gib.bs

and Hill, 1966). This report surveyed the refuse disposed of by BNL duriqg _"6=_e'_k p_r'_o'_ '
,.. ',

in Januaryto February 1966. An average .of 10tons of refuse pe,rdayan'd.'an_a_,imum oY,"

15 tons were disposed of during that period Of this waste, ap_r.'oxima{eiy... 40"pe!cent
• ,'. ql_ '

" (4 tons) of "burnables," including rags, wood, paper, anld"¢ardbi3ar_, was d'i_,13osedof in

the former landfill. In addition, 1 500 po und_weeklc_ianLma{ carkasses were disposed of

in the same site. These, estimates may beq'ower".tha6,.a_er_ge, lfor disposal at the landfill

because of the typical summer sur.ge, in. a_i.vity'.'of ap4_roximately 20 percent. Hence,

roughly 12tons per day of refu_e 'may"bave :bee.n.dis13osed of during the summer. Using a
• *,, '% '!., • •,

weighted average _aJculation of.10tbt_s/day for 9months of the typical year plus

12 tons/day for.th:_ remaining 3 mont:[_'s, the average solid waste disposal rate was roughly
',. '.

10.5 tons/da;_i'"Current (:19_6_,!98"1) summer activity is higher (25 to 50 percent seasonal, .

p.orp_]'c_ie.ni_r,,ease),, but':[f_ere is no documented reason to apply this weighting to the

'i 0" ,', '" ',..' .", ..'_)BO_EtL_posarate,.,:"'

' "; _'o * ,_,,

• ,% ',,,

': '.' ' The f&rmer 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 4feet on a side

impregnated with steel shot) were being stored. A stlow 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 ._rea was 35.46, when

evaluated by NYSDEC. BNL personnel determined a score of 29.5 for the former landfill,

but no qualit) 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 28,5 or
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higher is required to place a site on the NationaI Priorities List (NPL). The BNL site was not

on the NPL at the time of the survey.

b. 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 5-10gallon_:_er
o. , ' ,.

month (840 gallons over 7 years]. "_, . .,.'.,"' -

,v'! .t_ '', _. ,

, i , ' , ,.. ' ' i:,. A

The chemical Holes were approximately 10 to 12 feet tn dtamete.r.:and Ul_,f,_'_f.eet dee_;'

with about 5 tO 8 feet of cover soil placed on top to close the ho.!es',ii'Assumit_g an"a'_erage
G,' v,.

diameter of 10 feet and a chemical fill depth of about 20.f'e.et, then'abo_Jt 1,'_:78cu, yd. of
,b ,. ', , ,,., ,",4 . ,,

chemicals and contaminated animal carcasses _re'_Ji_ose_,64 in {_se holes. Ira 12-foot-

diameter and 25-foot fill depth are assctmed,";.t'hon'.a'p,pr6:4_ately 2,932 cubic yards of

chemicals and animal carcasses may. be. cc_r_/_ajned.lrr_ttle'28 holes. The average of these

two estimates ,s 2,280 cub,c yards of .:_,_emt_a_._nd'_ontaminated animal carcasses. This

value may ser,,'e as #.,useful conse_vati_e,.estimate of the contents of the chemical pits• ,

because it uses .t,t_efitl:volume of th_'.pits as a surrogate for chemical disposal volumes.

Because c/f,!.:#i6'rco!ation';b_'=Liqui'ds'into the soil, the disposal volume may be significantly

la.r.Q,_"._h.an"_.bi's.:'6stim_e. °_owever, lacking any documented evidence on the volume o'f

li,_i#_t_sposed_'f;_ these pits, no other clear basis for an estimate can be made

'o _ , ,;...%• .

" ",' ." The _6Gibbs 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 poundscubic yard

is assumed (1,020 pounds/cubic yard = 5pounds/gallon; somewhat less than the density

of water), then a total volume of animal carcasses disposed of in the chemical,'_nimal pits

during their 7years of use can be estimated at 51¢cubic yards. The difference between

this estimate (514cubic yards) and the estimated total fill volume of the 28holes

(2,280 cubic yards) is 1,766 and may be attributable to (1) chemical disposal; (2)inaccuracy

in the estimated total fill volume; or (3) an increase in the disposal rate of animal carcasses.

The holes are situated along both sides of 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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F

- I
lined. Ali BNL employees interviewed by the Survey Team were confident of the methods

and depth of excavation,

c. Glass Holes (Map Site 3). Approximately 10 holes, used from about 1967 to 1981 (14years)

for disposal of laboratory glassware, may be a source of groundwater contamination.

BNL personnel indicated that the glassware was not uniformly rinsed clean as directed by

BNL procedures, According to BNL staff interviews, some residual contaminants werei in

the discarded glassware. The construction and dimensions of the glass hb_es.W.ere

essentially the same as the chemical pits, according to nterviewsofBNL.e plb _esby'tfle

DOE Survey Team. No estimates are available on the nventory .o_ the l:_l_S o_:_chemica'Ls"

disposed of in these pits. " i,_'':''ii'• , ",,"i"" _".'.',.,,v
_, _ _" , •
. , , ,.

J

d. Hazardous Waste Management Area (Map S,it_,.4i. _he._la'z, ardouTt Waste Management
Area (HWMA) is a source of groundwater:_nd p'o_entlal'sur_ac:e'water contamination.

, .., ', *.. ,,, ',. ,.

_.... ' . • ***, ";: '%, '. i" o

'* ' " %1' ,_, ,,. ,.., ,, u

The ongoing practices at the H,WM_,::('also." k_own'as the "Igloo Area") are discussed in

Section 4.1 (Waste Management).•,This sec,tion focuses on the following two primary t,,'pes
,. '. ,', •

, '. , .*,

of historical haz:al',dous Substance re_eases:
,. ,'i ;_:'J" ',; ', , , '_,

,. _,, , ,

_." #.* . ''., . 'i, v, , ,,_
• , ,, j o •

°. ,,

'e, . f

'"_*', ,_,£,idenl:_i"_'960'";fission product njection"
_ . ,,j,,_, .

, ,,. ,_,
: , li li

'. '. .' In a_a_ition, 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 theasphalt-paved areas of HWMAduring the

Survey had a visible oily sheen. The HWMA consists of a total of 105 acres of ground,

about 25 percent of which is paved with asphalt.
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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 bases on the ground, after collecting the precipitated salts from

the neutralization,
_

An unsigned BNL menlo dated April 11, 1980, lists the following eight areas at the HWMA

where radioactive and/or hazardous wastes were spilled or disposed' [i'!
q,, ,.

, ; , , _,,,,_

(1) Blowdown liquid and slurry spilled onto the ground from the ceTne'ni"' mJ,_.erdui4_g
.,,' ;.':. ':....',.

the "early days of the cement mixer." No other information.ir_,availa'b.i_,,i_,! -:, '_,"
,' ........ ',. ',i' "' ._"".

. °", s*

', ' " i%
),. .,

(2) Biowdown liquidleakedduringthe fillingof the firs.t'_ault.'.A<:'cordi.ngtO'thememo,

"''" " " ixi_g with cement)they"When filling vault with blowdown liqp.id (and.. before m

thought pump was not working ont'fi.llin_j":.vau)t:i', S6'ori,after starting they walked
, , '.iT""_ '.,":, ':,'"'..

around back and saw liquidgulF;ingQL}_':(em_)hasll;inoriginal)
* .", . ,,, "_., .' ', ,.,. . .,_

' , '..", ,, ,: '°.i"', *

(3) Blowdown liquid,was acciden_tallyl_dmped intoa groundwater well(describedinthe
, '. *v" •. ,. '.',,

paragraph b_low)..., ':./-
,, , , _., .

',

"",' i.."', .. ':" '. ' "' '''°

(4)..,i!i_':r._,elia_ii_ous,s,pi!!s of"ioiowdown liquid were covered with asphalt.
", ': ,_,: ".i':'.": :""

., .4. ,_..

. ,. ' .'_. (5)'.':::_Mixed:,,_lsson product in "bridge tubes was flushed to northwest. Cleanup was
o, .,',,

; , ,; u,.
,, ,,. ,,' aetempted.

. °

(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-811Waste

Concentration Facility. According to BNL employees, BNL previously solid fled blowdown
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liquid and sludge in a standard com.mercial 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 (1-1/2 inches 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 p!_es.

The slurry was supernatant f,om "solidified" waste, largely from Dlowdown"fr0m;iI_k_e, ' " ' ,. ' ",'i '. _
, ...*.

B-811 Waste Concentration Facility. The pipe and well point were sub_,e'q6_.n'tly pull'_d
'.. ', , ." ':,:.'i.".

inspected, and found to contain about 6 inches of cement and 2 ir_hes 6{ s._ur_imud. Tinge"

garnma-do_e rate from the well point was about 3.5 rad/hour at".'c"o.ntact. 'Th_. arnO_nt of
_ . _.. ,

radioactive material was estimated at approximately 5 Ci; predominantly'Sr-90 and Cs-137.:., .. ...._ . ,:. .,
The incident was discovered about l mon,th aft,e.g..it.,b_c..urred",during routine well

monitoring. BNL attempted to remove;_'Ome"_t the.:ir.adi'0a_iwity by pumping from the
i .., ',, " ";0 '0' "o

test wells and discharging the wate_'0ntq:th_'groi3_fd, after treatment with a conventional
_ . L ,o . '.. ,' ..° . '°.

P ", 0 ._, . '8

water softener. No information"was'a_ailabi_"'on @here this treated water was pumped,
., ,, ° _•° • •,, a

the volume of water, pumped theeffe_iveness of the treatment, or the volume and
, .

disposition of,,th_ trea:tment sludge,:'- Groundwater contamination and monitoring are
,0. . • '_.. ,

described'_her iln" Sec_ion.3:4_: "
"- '_"' • ,' 'o"'° ,.

• , 'b° ° . .
, 0 • j - ,: , ', .°

• ... A:.;'d,.etg_ationLb'um area" is located in the southeastern part of the HWMA. This burn
., _, '. a °°_' ,.. ' .,

., , ".. ar_a:.,!_ _L_bunded on three sides by an 8.foot earthen berm and has been used for

'. '. ' burn'imt:j 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 Septemb,3r 9,1975, BNL personnel contacted Allied

Chemical Corporation to attempt to return a 75-percent-full cylinder of anhydrous

hydrofluoric acid for disposal. On December3,1975, BNL informed AIIMed that it had

discovered a leak in the cylinder. The cyli_der was subsequently vented at BNL in the burn

area of the HWMA.

The burn area has apparently been used since the early1960s. In an _nternal BNL

memorandum, dated December 16, 1963, a BNL employee noted that an electric fuse, a
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"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 I

not. seem to the writer that the cost of such commercial disposal could be justified." 1

In the 1975 "Igloo Area Survey;' by BNL, airborne tritium releases from the High Flux Beam I

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 located I

downwind of the HFBR stack, some of its emissions may have been deposite'_'o.n_._e
I

.... ,,.. L

ground and leached into the groundwater. Although there is no.'s'peci_4c soil'.:or I
'. , . ", II

groundwater sample data to confirm or refute this theory, some. estimat'e .c&n',be' ma(J_'_ __

based on emissions data from the Annual Environmental Moni.to'ting reports. :lqhe"HFBR |
_

_,' , ,. ,stack (8-705), which also receives a relatively small contribution fi,o_ the .Hot tab, emitted I
'_.. ,.

an average of 183 + 23.7 Ci/year tritium vaP0o4"(_T(_)(ahd",an in'signif'icant amount of

tritium gas--H-T) between 1975 and 1985,_'the _,eiiirs foi'. WF_ich.'environmental monitoring I
•, ', .. ',., _, I

reports were available). The art_ual ,t.r_t.'i_m" ._scha_'ges from the HFBR stack are
. ,., _ . ,,

,.., .: _. '..',:', . |summarized in Table4-23. A_umlh_ t,hat'..th_s "1"1-year average can be reasonably
!

extrapolated to the _3,-year history.Of the. NFBR, then approximately 4,209 Ci of tritium has

been released .{nOratt_eB.705 stack "'F'i'nal';'",. . . , . . ly, considering the 12.33-year half-life of tritium, |

about 2,4_i o! this tr'iti_n w.oul'd remain in 1987. tf 1percent (Survey team estimate)of
I

t_s,re_'eJuai'ir'ord't'he NFBR';_tack is assumed to have been deposited on-s,te because of the

• '_ l

'i ' o_ _ ' _ ", ' 'o , ' ' ' '

low ex-it,_elocit_f_om the B-705 stack (see Air Section 2.1.2), and a portion (75 percent) of
,,, '_ ,:'.- . _, . ,'

" "' tl"_'at(r'es'id'Lfal deposition is assumed to have evaporated, then the groundwater

" I•, , 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 0.35). I

In addition to this release route from the HFBR, smaller amounts of tritium vapor are also I
Ireleased from the Van de 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 I
operations at BNL may, in part, account for the tritium contamination in the 1

groundwater--especially in downwind areas, such as the HWMA. Tritium is not likely to be ii-

an ongoing soil contamination problem because it is completely soluble in water and runs I

off or percolates downward with each rainfall.

I
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TABLE4-23

TRITIUM EMISSIONS FROM HFBR(1)STACK AT BNL(Z)
_ BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

...... i ,,

Year HTO Tritium Emission (Ci)
- 1111 IIII

1975 170
i i iii tri i i i

1976 161 ,.'
i ii Hill I I, I

1977 119 .'." i"
• i,ii J i i i i iiii , • , l, ,.L;_,

, v, ,q* , ,;' ;',',,1978 90 . ."'. °
',.,

i i i i i iiii ,,
, ",," •

• ' "s1979 119 . :,. • :- -,
+ ....

i ' 11 , ' + •

1980 179 , . '" ":,.
,lr; '1' _''' '

I iiiiiii I III _ I_ , ' •. '

981 2,40 '1 .. ,. ,.. ., ;.''. _ .
inlt lit i I I I _ II '1 | I Ld, .,

1982 .... 330z:',",. ,,.;
• , ..o •, . ...'.

1983 ". ?.2_.0 -i' " ': '^ "i

,;' _.. .......ii . ,., , ,,. ,

1984 ',' ,_ : ' ":";. 2_';',,
i , "i i " i" _1n i

-, • , - A

985 / • 93• °

i If i' iiii ii .' i ii I

To'i'A,.; ." L ,i:', " 2,01 S
• " o." +;,; • "; ', . v' ' "1,

_. ," MEAN'., ..'ii., 183(S.E.-, 23.7)"","tj . • .,- , =+"'v'

• +i ,,... _." ,_+ , , ,,4

,:".;" ' .!SourCe; ,Ah.'_Gal Environmental Reports.

, ,' :"(1) Hig'l_'Flux Beam Reactor..^

" ", °: ......,,(?.)..,Brookhaven National Laboratory.
:.. _', i

': .+ ' ',::'; S.E. - Standard Error
... •, .,' ';L++

•
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Other radionuclides (e.g., argon-41) released to the atmosphere are less likely to be

deposited on soil. HeNce, 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 oftrichloroethane.

According to a secondary BNL source, the spraying occurred in 1978 or 1979

(H01zmacheret al, 1985). lt is unlikel!t that this source contributed significantly to"l_e

groundwater contamination, but a precise determination cannot be made.witl_"_Jt

additional data on the quantity, location, method, and duration of the _p_.ii'c_'_iOn. O{_"._
0

sources, such as leaking and pouring of spent trichloroethanean.6,tr chlOJ'_&et.hy[_ne(TC_) :

solvents, are probably more significant. Again, the relative co._ibution"of,.eact_:_burce

cannot be determined precisely without more information. ".However, 'a_cording to

interviews with BNL personnel, trichloroeth,ane 'way used",for w_ed control in hand-.:..:.. •. ...,, . .:, .,0
carried, 5-gallon spray cans; whereas di_'posat '_ccLJr.i:'ed_n:_t'l,um quantities that were

, . .. ,, ',. ,, ';. -

pouredontotheg ou d.He ce,i .i ay, ea' 2,rto a  g,r by
,,",. "..._ :.i '.. '.::._ '.:'%

pouring or spilling rather than Slbrayir_g; ..lth c_:_litiOn, less percolation into groundwater

would have occurred, fJ'om the sprayed TC.'E. This is because of the increased volatilization
'. ;, '_', •

tha[ occurs from: _larayi ncj TCE and t_lei'aigher surface area substrate (weeds) onto which it

was spraye¢l( "_'

. , , ., ;, ," 'a
': 0 _ .

e. _¢_ast,eJ.Conce'_;c'r_._0n Facility (B-811) Storage Tanks (Map Site5) The three
' ' " " "; "' ' ' _" I' '

"" lO°(_'_.O"()'-_a'(Ion,above-ground storage tanks are potential sources of groundwater,', _ . " ,..

, ' surfa'c_water, and air contamination. In addition, six8,000-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 groundwater. 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 tanks D-1 and D-3 are the most h_ghly

contaminated and contain approximately 10,127 gallons (1,354cub_c feet) and

10,000gallons (1,337cubic feet) of contaminated sludge, respectively The tanks each

contain the following amounts of "D" liquid waste and contaminated sludge:
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, , , i|1|.

Sludge Volume-- "D" Liquid. Tank
Cubic 'Feet (gallons) Waste (gallons)

I

D-1 1,354 (10,127) Drained
iii iiiii i

D-2 700 (5,236) 60,000
ii

D-3 1,337 (10,000) Drained
iii

m

In general, the sludges contain approximately 8Ci of plutonium and 1,000 Ci,o_mi.k_d

fission product (L verman, 1977). In addition to the radioactive contam!r_[_.(prlma_f._t

Cs-137), BNL (on 3/20/87)found that tanks O-1 and D-3 contained high I'e.v'els.ofl¢"hromiu'_'i;
' ,.

(5,500 ppm and 1,900 ppm, respectively) and lead (8,900 and _i_.O0pp_:,'_:eSl_::_ively),

based on dry-weight (59.4 percent and 66.2 percent moist_r..e, respect.i_ely) di_'_ct analyses.

These wastes may be considered "mixed," depen_l_r_'g.on"t_e, res'_j[_sof l'eachate analysis

(see Section 4.1 1 3). The B-811WCF was.taken'put _t ser,v,¢e.,._n I_te 1985 and has been' ' ; ,,., ,,, , , t

inactive since then, except for regular ma_en'an'r_e t_O'"_eanup a leak from one of the
, '; . . . :' .%..'. '.:'...

100,000-gallon storage tanks.'2_..Th_,,c_n.taiN_ent;(_ shallow asphalt curb) would be

inadequate to contain a catastrophic*f_ii.ldre 6f tank D-2. The tanks appear rusty and
if "" '" "

poorly maintain_._l. Pinding 4.1.2.3'1'4i'a) d'_scribes the operation and adequacy of this area
. ,' '." .v* ' ' "-'"

in mored_t [.._'=" ' ':. , "% , ..'_.,. ° _

".'".% .'":' ',, .i"., ,"'
• ._ _,

• ._ • . _,
.. ,:',, , :., , ., ,' .@

'.Tl_re a'ft_ six N,._90:,gallon underground storage tanks at the B-811 WCF, ali of which are

', .,. . "., 3&¥.'Qt_ff_.:ot.dl,.,_.....T i_setanks are enclosed in a concrete vault and are used to store radioactive

:.:.., "'..,' waste2_ater..._ 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 theWCF. In addition, another line connects the HFBR to the Hot Laboratory.

A June 4, 1986 internal memorandum (Meinhold, 1986b)indicated _hat

"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 contami nation."
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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

is not in a trench," 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 eakage.
=

The fuel-element storage canal in the HFBR coritains approximately 68,000gallons of

water contaminated with 12.8 Ci of tritium (0.05 mCi/ml) (BNL, 1985b). BNL personnel,_ildd

approximately 500 gallons of makeup water to this storage canal every week. A:c_:0r_:ipg
•,. ,,..._}.

to BNL personnel, this makeup water replenishes evaporative loss. BN['."_ud'les of _..h.e

radioactivity content of the air conditioning system at the HFBR!a.ave co;'fir.n_ that tl_:e':

water loss is due to evaporation. The BGRR is described below'm',.'#in'ding _,:5.:2..3'.1"t15)and. .

Table 4-6. '."" . ' '.:,
, , .

" ' " '4 'i' O '_'

• , • , ,.

f. Current Landfill (Map Site 6). The"Currenf.Land&ll"h_ayb'e urce of ongoing or future, .. • ',. ,%

soil and groundwater contaminatioi:_.. O_ing i3.ractic_, are described in Section 4.1 1 4
. _ '. ' ",: . 'i' ,t,, ...,

and Finding 4.1.2.2.2. " " " '_ " " "" ' ' _-
', ,, ".. '. . . , ,_

, , ,.,,

The CurrentLand_il Iqag.primarily bee_ used for nonputrescible solid waste, forwhich t is• ' .lc

,, ,, 4 __r--

presently l_._ir_'itt_d. 14ovvever,,"_t has also received a significant amount of low-level." .b ' ' ' . • , •

rad io'_.ti, ve 'Vy'_tes and, an"undetermined amount of chemical wastes (Meinhold, 1986b).

"I]_ or4_oing r_'na'cje'ment of the Current Landfill is discussed in Section 4 1 There is little,, •, _ "_ • _.£ / _' ....

"' _' in'{c}_'_att"Oi_':'available on past management practices at the Current Landfill because it
• .

, =-

'_ ', ." bega_':,operating during a perioci 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 11years from 1967 until 1978. Aself-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 radioactive waste

was prohibited. The following four classes of radioactive waste, and the annual limits

imposed for each, were used by BNL'
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Class I 10 curies of short-lived isotopes (half-life of less than 100 days).

Class.II 1 curie, if the half-life was in excess of 100 days.

Class III 100 millicuries, if the half-life was more than 5 years.

Ra and Pu 1 millicurie of radium and plutonium.

-

Assuming that the same average amount of each class of radioactive waste was disposed

of in the Current Landfill as in the Former Landfill, then the amount of radioactive waste

in the Current Landfill can be estimated. From 1955 until 1966 (BNL, 1986e) an annual

average of 5.7_+ 1.6 mCi of Class l waste, 14.2_+6.1 mCi of Class II wa_c_,.. _a._d

- 19.7 +_10.6 mCi of Class III waste was disposed of in the Former Landfill.... 'tnf,ormatio'.n..

was available on radium disposal. Only one incident of accidental pl_t0_i_.'_ disposa:_'_
' _,., :*.

(described below)was identified by the Survey team. Applying these ann uai. av'e'Pa_esto
ql; "4 ': •

radioactive waste disposal in the Current Landfill, y_lds an"estirri'at_'d',"total of62.7 mCi of...:. '., .. ., _." ,.,
'- Cla_s I wastes, 156.2 mCi of Class II wastes, and _-16..m.(:j of,C/_s III 'w_'stes.

. . .0 °., .,o ,, :,

Radioactive waste was prohibited f_._m the._urre_, La'r_'fill in1978. Hence, most of the
. .; . : ,' ,',,, ,, ,,o

radioactivity from the Class I an'dlt.w_ste has _:ro,bal_ly decayed. Only the Class III waste is

likely to remain actiye in theland_.iill. _!_ amount of radioactivity, however, is not large

enough to ex_.[,_ ihe..radioactive'l_¢ontaminateci groundwater downgradient of the

Current La_'.d_i;l'l(see Fin'd'in.g:3:_4!_.3.1(b)for description of groundwater contamination).
_.-: .°'. _,, . .,."

,:A_Ji_hal',- ', .', rac]Loactlveogroundwater, contamination around the current landfill may have

•_. h_me:_[iGm de_iti:on of tritium and other radionuclides from the on-site reactors

. . (H'F:B'l_,M_._aswell as the Van de Graaff Generator. In addition, annual sludge disposal
' ' ,' "i:_'.'_

:

._'° ' from"_f_e sewage treatment plant contributed some radioactive contamination that was

" " not accounted for in BNL's controls. According to BNL employees, approximately

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-encapsutated 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).

4-121



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

probably routinely disposed of in the landfill, prior 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 l liter per month [Survey team estimate]). If this amouf_{ is

assumed to be the average amount of residual chemicals disposed of in the landfil_iove.r.iits

20-year life, then less than 240 liters (63 gallons)were disposed of in tbe,]'a'n i'[t thro'fii_,,.. '.'.

. ,... ';,

this mechanism (1 liter/month x 12 months/year x 20 years). , ".>'. '.i,'".,::'_,.'i',:., ""

'. ' ,. , . ". '

Another potentialmechanism for hazardous waste disp0sat..in th'e Current Lahdfill is from,, , ;*,

chemical waste disposal. As shown in Figuore4-'i'0,:.,chemlical wta_es '""were disposed of

on-site at BNL in the chemical pits until 19"6.6,v_.Ren{he."s_'_lj: )', dump was used and then
' ' ' " '",. ";, ".' "t.

followed by the use of the Curre_t...Laot_.tl. ":,41.tho'u:gh no records are available to

'_ ' "' '_: _ " '1"'''_" '" "_document systematic chemical wa._te _pesa 'i:n..the'Current Landfill, it is possible that the

practice of on-site ,ehemical wast'e die".posal continued in the Current Landfill until

increased envi_oi_'mer_tal awareness'._ind regulatory requirements caused the practice to
, .

,. ,

shift to off_i_._ di.sp.osal.'".l_t,er.natBNL memoranda from the early 1960s, regarding a bid by

the:i.A_.i_to '_'eniical.,C. or_i_any, indicated that off-site disposal was rejected as too
e_pep_Ve coml_[t.ed to current on-site practices.

• ' ' ',i:",',
". ". .'g'. Slit Ti_c,_ch(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 10-20feet deep, 15feet wide, and 230feet long (total

volume = 34,500-69,000 cubic feet or 1,278-2,555 cubic yards), lt 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. --

h. 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 dry ng 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 Arrm)'!to

replace the original 36 to 48 filter beds constructed in 'i917 and were located in't_ ,s_'_e

r ,v,, ,. .. .,.,,area as what was then Camp Upton. Some hazardous substances are o,utt,ne°ly'{lr,schar_._.. 0 ,. ', ::.i.0

to the sewage treatment plant, although the concentrations are pr.obabl_,,l'_.w_._!than they _
v . .

have been prior to regulatory controls on discharges, The hazarci:o.u:sconsti:t0_Jenl:'_'inthe
0,' v, _' ',

wastewater percolating through the filter beds, both ndwo.and in-t_he',past, t:ontaminate

groundwater. ,..-. ',....,. '., ;_. .,,_
,." "w

, . , ,,

Despite the paucity of precise quat_itativei_i.stori_al ir_ormation on the hazardous and
,,'',, '..._,, i. i..: ,.',, ' .._

radioactive wastes that went to, th_i,_ew.acje ,.tre&tment plant at BNL, some general

information is avail_ole. Evapor,ation':.:_Jstillate from the B-811 Waste Concentration
_, % ', ;. °e' *

Facility (see.,.,S_n,. 4: 1:_1.2.,,,'.. for,, ,pro_'_'ss.,description), which contains some tritium, was
discharged:!_d;the sanita'_y."S_wersystem from 1950 until December 1984. Also, the current

vvast   teuntilthe det  =i e through
t_:'_ff :_;._afe" fOt".d£scharge) has not always been operated in the same manner. Non-

:"'" ra_l:._ct'i'_e_:.;_'hemical wastes were not analyzed prior to the 1970s; a fact which possibly
•., , ,;.:.".',

'" '.' ." result_,d 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 10 years 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 f,ignificant route at the STP for highly mobile and

soluble contaminants such as tritium. Of the 3 million liters per day ofwastewater piped

- to the clarifier at the sewage treatment plant (1984figures, 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 sludge may be contaminated with radioactive (e.g.,

tritium and strontium-90), organic (e.g., trichloroethane) and inorganic (e.g., heavy

metals) wastes. In these unlined i,_ndfills, wastes may leach into the groundwater. '"
. ".' .'

In addition, the filter bed sand underneath the sludge has been dredgec[,'odt,o'f, the _'dS
,... '.

at least twice during the operation of the facility. The sand,:.which,'_a_q_ave beech"
' f,.: :,,

contaminated in the same manner as the sludge, was placed in pries al.ongsid.e, tt_e'b_ds on

the north and south sides. No information on the sludge or sand. is, available. Survey-

related sampling is planned From 1943 unt[I,ap ro_im BNL'used "lmhoff

tank" for settling solids from sewage. TheQmho.f_.tank._ whLch_.srstill located at tile STP and

full of water and sludge, is an open;.ir'ectang_lar,_'lqcret_'tank with two settling areas and

an aeration chamber along the..s'ide."._T:be ih-_jroun_t Ir_hoff tank has not been tested for

leaks and may be a sp4Jrce of grouodwa'te'r.contamination.
o.*. . ,

Wa t w  e:,i r 'vi u ly' 'aV dlth,:ough,mhofffitterb for b ingpum  dto filter
bed_:_.:,'43urre_yWastewater flows through the clarifier before going to the filter beds.

,: .,' ,:." ,:,,,, .,....,'

. ..,. Slbdge (toilet vVa'st_, metals, etc.) has been collected in the Imhoff filter, the clarifier, and

• , th_i_J,Ite_'_ts. The sludge from the Imhoff filter and the clarifier have been pumped out', , ,,• ,

': ', ." into'_ight.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 sludge drying beds. Thislmhoff pump-out area

was observed as an unvegetated area (not to be confused with the arger 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.
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Sludge from the Imhoff tank and the clarifier was purnped out into eight sludge-drying

beds and may be asource 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 thu 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.
,,_

0

The sludge drying beds at the STP were initially included in BNL's PartA applica'ti_n._#_ a

hazardous waste permit because cadmium was detected in concentrations't'ii _ than t_i"e

extraction procedure (EP) Toxicity Criteria, Subsequent ana[y_!s in'",i'9_3_i'Osing tt_;_':

EPToxicity test, indicated cadmium concentrations lower than tFle_c'ril;teria0'..'.,, .... "
'd

An area in an open field north of the Imhoff t_r,k, and.,Wes_'0'f.the"s[udge_drying beds was
.:.:::.. ,, ... , ., =. .,,

used to discharge sludge pumped out:'from..t_f_e ImbofffLIi_er sometime during the

mid-1970s,Accordingto BNLper_:Snnei,t_e si:L:j':_ge'_mthe Imhoff FilterTankwas,. ,, ':; . , ,' ,',:. ..,

pumped out onto the ground"cl'bring!_&he::l_:e_loW"'Marsh Experiment, which occurred

between 1972 and 197,8. The volum'e of'_t'udge discharged during this one-time pump-out

onto the grour_d::was. pparently sicj_ificantly smaller than the amount pumped out into

= the sludge'_.._.r_y_ing..beds'_b_e.r.a iperiod of years, but there are no records to quantify this

vot_q_:,_ '::i!".'_'' . ,-, ""
,_ o • q. - ,:. ,o ,,,, , ,'

' ",e 4, ,.

•, •, • _ ',. ,,,'.: _' ,' _r',,

'", , Fi%;a[iyi'"_nT:..,l;mvegetated area of about 2 acres at the STP south of the filter beds was
: , ,' ' "i:':_

. ', ." obsei_t,,ed by the Survey team. BNL personnel could not explain why this area was barren
" '7

•.. '. 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.

i. Small (1966) Dump (Map Site 9). The landfill known by BNL as the"Smal 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 tha 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 at'ld chemical wastes.

j. B-650 Sump Drainage (Map Site 10). The drainage area from the B-650 sump is a source':of

groundwater contamination and a potential direct-contact hazard """ :":

Five curies of tritium were discharged to the groundwater via th_ auildi_g"65Q:i_mp. Th'i:_=

release was 50 times greater than the self-imposed release lim.i{s':establish._, in"tg$4 by

BNL for its disposal (100mCi for isotopes with a half-life, greater{hart 5 years). Tritium

a " " '" ' ""may be particularly hazardous in groundw ter, I_ecaus.e.of,Lts moballt'y.

Sometime before 1975 (the year for:'Whiclq_._, eari'rest'/_hnual Environmental Monitoring

Report is available) a BNL empio_ee "'_' ' °' '.....dLsEovered _;hat'the drainage from the B-650 area was

piped to a ditch, ratl3e_ than to th'e,_anita_y, system or holding tanks as had been previously
q'° .'0 'v '

assumed, t-lertcei:',for"approximately, l'0 years, radioactively contaminated equipment was

scrubbed d,o_n on.a con'crete_.'ad"behind B-650. The contaminated water ran down into a
• ,_ , . o , =

drair_:[h_.the:_j:dcJle a_,th'_"'sioping pad and then ;hto a small depression in the wooded

area I_r the°"[_rge";'AGS '' groundwater recharge sump. This discharge area is located

*, , w_t':.ofth_.':'AGS sump (separated by a dirt road from the sump), south of Fifth Avenue,

: ' and e_st of B-650 (see Section 3.4.4.3).. The eight wells (1Athrough lH) 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 weil. The PVC casings were cracked 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 lE showed a gro!_s beta concentration of

260 pCi/liter, HTO tritium of 6 nCi/liter (drinking water standard = 20 nCi/liter), and Sr-90

of 121pCi/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 lA-lH

were listed. In the EMRsfor 1985 and 1986, well lE showed a gross beta concentration of

40 pCi/liter; HTO tritium was below detectable limits (220 pCi/liter) and 0.13 pC_/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 lA, showing 0,66 and 55.30pCi/liter, respectively. Ali wells showed HTO tritiur_ at

below detection (220 pCi/liter).
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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 lmCi of Sr-90 were discharged from the B-650areal 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 -4mCi/g. ':'_.

, ,_,

k. Satellite Disposal Area (Map Site 11). The Satellite Disposal Area is a pot:e'nt'i'ai"f_ource.16f

groundwater contamination. ,. , .... ,, .,,.,,
, ,,

l; v. " ' " '" ' ":.'_!',

"Twelve to Fourteen" bromine trifluoride cylinders and"tWO wooden'ammu'nition boxes
D _"' ",_ "_ ' 2'' ' 'o'v

of laboratory chemicals were exhumed from,_J_is'area in"198S iMeinhold, 1986b). The

Survey team observed an old sheet-mefa} si_jh o{.,.{be"'g_Q_md near this area in an
° . .., , ,. ,,, ,,

abandoned roadway, covered with vJnes.t,ba.[Tead....,Darlger, Chemical Disposal Area. No
,_'.. .°,._..... :.,.. : ._

other specific information is avai.lable'er{ thi_ area. lt is Ioc,,ted a few hundred yards south

of the present filter beds of the sewage't._eatment plant in an area previously used as the, ,

filter beds for th_'eld'se:wage treatm'ei_t plant, prior to its renovation in the 1940s.
. ,.,, , ; b . _,, ..,

I. Ok;f_/In_i_'efator (J_la te 12). The Old Army Incinerator may be a potential source of
,;., ,' .: ,:., .... .. :....
se'[!,c,o_,taminat.j_,:_and may present a direct-contact threat.

"", .' The64dArmylncinerator(B-195) wasused originally by the Army (beginning in 1943) for

. '. burning solid waste until the 1960s, when it was decommissioned by BNL (BNL Part B

permit, p. 5, July 19, 1985). lt is located on the north side of Princeton Avenue about

one-fourth mile east to Upton Street. The bui!ding 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 uR 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 [ivity above background (Burns and Roe, 1986). Failure to
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'.investigate this contamination may result n an undetected release of hazardous or

radioactive substances.

m. Rad oactivety 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)).

n. Meadow Marsh Experiment (Map Site14), The Meadow Marsh Experiment Area'ii! a

source of groundwater and soil contamination. This experiment, also knov_n, as;.tbe

Upland Recharge Area, was operated from 1972 to December 1978. The.U_a'r_d',Rechai;g'e

Area/Meadow Marsh Experiment is located immediately south Qf,4:ifth Aven'_e-along the"

eastern perimeter of the facility. ". ;":"':"'..... '"' ,'II" " '''"'"
¢; ' ,. ', '. ,

The Upland Recharge Area consisted of the fol,l.ewtng o.xper]n:i'e.nta'tsections:

• Plowed field/biology ': _' " " , :'i
. ,

0 . , , ..., J• Pine Forest spray plots "' "' " "

• Pine and Oak Forest spray plot,s, ' :iu?,

• Old fieldspcay plqts, '..'-

,. ,:,• Biolo'gy, f{eld,nurse. _%o_:_'

", AI"_y spraiy't'esearch
v . . " • *,. ',,,,

L. ". " ," "1 ';
• .' Becau;se untreated and partially treated sewage was applied directly to very highly

,,

'.. '. permeable soil, the groundwater was contaminated by percolation of the effluent [see

.::. Finding3.4.4.3,1(e)]. The depth to groundwater was estimated to be 10 to 15feetln 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 to 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 d_scharged 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

ii ....

Average Maximum/Average Concentration (ppm)

_ Year(_ ) Monthly Flow .......
(million HTQ(8)
_qallons) Cd Cr Cu Fe Zn ,.nr;J_,.._._q

..,
,, _, ,,..,

till I I I1 III IIII I

1975(3) 0.46 NA{2) 0.32/0.09 3.42/0.83 20.1/4.9 3.5)'i:6",i 13.375:.'5
, ,, .. ,'../11 l II II

1976(4) 1.1 NA(2) 0.5/0.05 3.2/0.7 20/3.'7, _.'t,4L!- 9.6/4.04"
i ii i " ' ' i '" ' *" --/' " ' _' "" ' i

-_ NA/'I_):'7.' • NA/3.5. 1_J.8/5.51977(5> 0.96 NA/100 NAJ0.16 NAJ1.94:,', 4

i I i ii iii [ , I- ir_i "

1978(6) 0.72 NA/12.4 NA/NA N,AZ1..7 'i .,,A/7:4_,: "N_/1.5 4.3/1.95
,,,, ,,, ,, , , , ii I ,,i • j• " , '. "

Water Quality(7) .... (_4"," ''_ "..'0.,6 0.6 20Standard (ppm) 0.1 0,{ .' '. '"
" " ' ,','1 i i

, . ,. ,& ,'..,

(l> Meadow Marsh experiment began in ).97Z;,l_tiEnglt'onr_¢t_tal Monitoring Reports prior to
_ 1975 were not available.

(2) Data not available. ,, ....
_ (3) Hull and Ash, 1976. ' " ", ". """• ..% . ,

(4) Naidu, 1977. " "" -"= ,, .,' ; ,_ ", 4

- (5> Naidu, 1978 ".. ,' '., '.., •.,
(6) Naidu ;S79, _::_":,.:',"

Sta_'aerds.

: (8) Tritiate# W_t_r. ":: '.-.;,,
.... _,, .

. . • . . -.. ,.%

, • . .; z " 'i '

_: v ",. , .,' '.,.,o

2
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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 chromaum was 13 times the water

quality standard. In 1977, the average cadmium concentration was 1,000 times the wa_er

quality standard and the average chromium (presumably total chrome, althbugh;.t._e

valence--III or VI--is not stated) concentration was 16 times the water q(Jafit_/"_tand_d...

Also in 1977, the copper concentration of the effluent was,,almost_,i::.....5"ti'._e_,-t._e water
quality standard.

o'" ' i' "

"P.,, , , f

The comparison of effluent concentrations _!th'w_.er q'i_al.ity"-- " _tandar'ds s not strictly

applicable, because these standards are:.l"ntended te::'bebse_'0for surface waters. But
• °

without groundwater standards, th_'water_b, ali:ty:!stanel_rds provide a useful benchmark

for comparison. In most cases, e.x'cepl_'.f_.r'very,.!o_ dr'very high pH situations, most of the

metals would be filt,e{ed out and deposi.t'ed on the soil surface [see Finding 3.2.4.3. l(d)].

However, some":_ontaminants wo_l,cl-percolate to groundwater after the adsorption
, 4

capacity of, l.tl_ soil.colur_.r_'.wa's_xceeded.
.' .0 ,. " , ,'

• :., . . 0, ., Iii'

1,9.'-/7,O;'/._"olven,l_i'S.pill'at Central Steam Plant (Map Site 15). The 1977 oil and solvent spill

. ' near'.t;he_:e_tral Steam Plant may be a source of groundwater contamination.

• " On November 25, 1977, approximately 87,000 liters (23,000 gallons) of oil and solvent (a

mixture of 60percent No. 6 oil and 40percent 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 gallons); hence, approximately _

87percent (76,000liters or 20,100gallons) 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

fertilization; 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 23,000gallons reported in the 1977Environmental Monitoring Report (Naidu, 1978).

These undated slides also estimated that 80 percent of the oil/solvent was ri_c.ove_.._t,
•., °,

resulting in approximately 5,000 gallons left in the ground, contrary to. tl_e"20'.,'_00 "'__gallon

residual suggested by the 1977 Environmental Monitoring Report (Naidu, 19'7,8)_:,,_, "'''4

• ,• ",

_. b" ° ',

While installing monitoring well D13, immediately north"of the forr_e_ t.ank'location, oil

soaked sand was encountered at the 40-50 fqot d'ept_.. .i3e_ause"of_ the mixing process

inherent with augering the exact depth of _l_eoil.i;_t)aked'_an'd.i_,unclear, but is deeper than

40 feet. Also, it is not clear from t_'e ava.il_le'¢[o_um'erltation whether or not the oil-

soaked sand extends beyond 50 feet, be'_au_'e there tto not appear to be deeper borings.

Because the depth tp,,groundwater.attt_is location was estimated to be 35feet, the

oil/solvent spill did:_eac'hl the groundwater and contamination is likely. No monitoring data

is availabl_i:_)'_ _wells Di3"_dDl4,. which are located immediately north and south,
,, ,_. '.. .

4

res._e_t.i_!y, oj_'t,he' spilF.site°{according to a detailed map of the spill site provided by BNL
, 0 _, .

•., (se,_,.Fi,gu_e 4-11)].i,:._/ells 013 and D14 were apparently installed prior to April 1985, when

. " 'sevet_. sort bOrings were performed. Monitoring data for weils D13 and D14 do not appear
• ' _ "/. i '.'.

' *', " in any':_nnual Environmental Monitoring Reports (EMR) from 1975 through 1986. In the

• " 1986EMR, 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,

p. Brookhaven Graphite Research Reactor (Map Site16). 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. lt was the first reactor built in theU.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, lt consisted efagraphitecube

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" (ERr)A, 1977).

The various radioactive parts of the BGRR are listed in Table4-6. The two primary poten{ial

sources of groundwater contamination from the BGRR are the fuel rod storage can;_llandi_e

D-waste lines leading to the B-801 Hot Laboratory. The D-waste line_. _'/e"di_:ussed.m
, , , ,.. ',

subsection 4.5.2.3.1c. The fuel storage canal contained irradiated water as,_.,mo_'erator f_"

the highly radioactive fuel rods. The fuel element storage canal at{he BGRR is _:'_rently; _,_ " . , '"

empty, but may have leaked into the groundwater during.the perioct.when ii'was full of

tritiated water. According to the 1986 BNL Site _/_Vaste.l_l_naqement'l_,an, the BGRR canal is

actually composed of a deep pit and a shallo_v pit'.a's we{lias _ _!c,_te from south p{enum to
, . ' '...** ', ..

canal," and are ali "highly contamina_'.' (.s#e._able.4,6).",.T_ne fuel rods were removed and•.. . . .'. . ..4

sent off-site for reprocessing, and the"c,:anaJ.w.as::dre._oed'and cleaned by June 1£72. Hence, the

canal does not now pr,esent a threat'.tog'roundwater, but it may have leaked into the
.'..

groundwaterdurincti_t_neapproximately'21?years, when it was full. The integrity of the BGRR
" ,.'. 4.

canag has nee_"i"aeen tesi&d .noi, ii the groundwater in the vicinity of the BGRR being
• ,e. ,,

• _ _, _'.., ,q. ,; • . ,'

.2_ '"C&sspo9[_i_"Se_/_ral-- '" active and inactive cesspools and septic tanks at BNL may be sources of

". -.g'roundwl_ter contamination. BNL has identified cesspools (see Table4-23) and their

disposition. Because of the lack of sampling and the potential for contamination in these

cesspools, 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),

In addition to the cesspools, a "leaching pit" is located between Buildings208 and 209,

leading from sewage pumphouse 418 (or 481 depending on whether the ma_n 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 througha forced main. BNLpersonr_el _nterviewed by

the Survey Team were unable to establish the exact location of this leaching pit under the

asphalt between B-208 andB-209. If the pump in B-418/481 malfunctioned, thewastewater
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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 inB-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.

4.5.2.4 Cateqor¥ IV

1 CERCLA Section 103(c) Notification, The notification submitted in June 1981 by DOE to'_he

U,S. Environmental Protection Agency pursuant to CERCLA Section 103(c), is incontp[ete;:._,a#d
, .,, .%

has not yet been corrected. " ':'" "'_
'', .' ' .' ",,"*,,

,,. "'.., ,. :-..,i:,,'.,,.,,.

In general, a complete CERCLA 103(c) notification would include,.i'r_'foi'mation"..on'13_ential

environmental and health problems associated with faci:'l.i;des tha .' treated, "stored, and =
"., • .:" . e _ .0

disposed of hazardous substances. Sites exclude£1..,frornI t_e.103(c)no'ti_ication are those that
. '° 4, • _, , •

meet the limited exclusion and exemption cri.t'e:ria c'[ted in,46 FI_22_i44, April 15, 198t or those
, , ,. ', ',, ,. ,,, ,,

sites submitted pursuant to RCRA SectiOi_'30!,6.:_.e S.cl_..ey'l_entified the following sites/areas

at BNL that do not appear to mee't.,the _xemp:tions of'103(c) and were not reported to EPA

pursuant to RCRA Sectiqn,3016: . i..'.,
.,_. , .

•, ' , ,v* ' ".
, *' ", ..

• Waste Co_"e'h'{ration Fa_ih.1;y." _`

• Ce_S,I:_'bls(s'e,e"_ih'din.g_.;':_:3:2)

• 5,+vvage..'rreatm+qt,_lant Filter and Sludge Beds,-. , ,o: " + ,, . .

• "'O". M_clo_l_l;al"sh'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 E-

step {n a process that sorts out which sites pose a threat and determines the relative degree of

that threat.

Table4-25 lists the various notification and internal reports compiling hazardous substance

release locations at BNL. The compilations are ordered chronologically from the June 1981

CERCLA 103(c) notification to the DOE-wide notification from the Assistant Secretary to EPA _n

April 1987. Of these five compilations, three were prepared for submission to EPA (col u m ns A,

B, and E).
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TABLE 4-25

WASTE AREA COMPILATION
BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK

i 11111111 i i inl n ,,,

Waste Area Compilation
Location - ,

A1 B2 C3 D4 E5

I r l II II I I I I__:Former Landfill X X X X X

.... c'a ............. X _x "'Chemi I Holes X X X " ......
i iii i i ii i I I i

Glass Holes X X X X"',' '" X "_:"

i X i i, i •Hazardous Waste Management Area X 'X X ,,"
..... ., i,, '":-. '. "

Waste Concentration Facility X' ,':; i;'. "' " ",. ,'

Current Landfill X ", X ', . ,
" i i| i ,, i ..... ' .,| _ J_ ' . " , ........ :,t

SIit Trench _, .... '. _X ', " X'" X

tm ....... ' X ....., ; qSewageTrea ent Plant " ' '" "", . . !:. ,* ,ii i ii i i iiii • i.

-- Small (1966) Dump ", ,, ",.:'._X "':i/' "_" X X
ii i i i i ' ' 1 '1' 'j '1 '[111 i i [

"' "' " ';' "' X 'X XBuilding 650Sump Drainage , ', "....i' "_'.:, . ..
i B" | ' ' ii li '

Satellite Disposal Area " '. =: ' ."', " X X X

QId Army Incinerator/Ash Laodfill ' ":.:'., X X X
,, '_ , ,iiiii i i i ii i

Radio,a,,,ctiv,ely Contam, ina.tecl.:S'oiI •"' X X Xiii i iiii _1 I" _ ii ii '_' _ i ii i ii

' ..... _" XBGRRCanal ,.. .... ,..: .....
C_' "' " ' .....

Central Steam.Fa::: i.t.y,..,,,, , ...." Xi iii i

Cesspo6Js" '..i ".:"., :, ".,," X
_ ' _.,, .'," j ':. ,,-. , j

•Ul_land'Rec.l_fge Are,_, " X
' li ii i

', " Ar_y Am'm:b.niti,oi_'bump X",, , _ i ,_ i i iiii ii i

:' " #it's"Chemical [?] X
I i i i. llll ii

."'Refuge Trench" X,,, .., .......

Sources:
A. CERCLA Section 103(c) 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... ").
D. BNL Phase I Report for DOE Order 5480.14 (June 1986).
E. Letter from DOE to EPA (April 27, 1987).
References:
1. Bebon, 1981
2. Mares, 1984
3. Kinne, 1986d
4. Kinne, 1986e
5. Walker, 1987
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2. Lack of Thorouqh Search of Historical Documents. The ackof 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. Historical aerial photographs may show bare

patches of unvegetated land, where hazardous substance contamination may have occurred.

The Survey team performed a preliminary analysis of aerial photographs provided by the

Suffolk County Department of Health Services and Cornell University. Thesephotograph_id

not reveal any new major areas of contamination, although some small suspect a_eas.v_re
. • , . o ; ,, t,

identified. A comprehensive analysis of aerial photographs was beyond, tt-{e_.s'c_e of "rh'fs
• ..

Survey. In addition, aerial photographs dating back to only 1961) wereavail.able. No:
, ,, • ., , • _.

photographs were available that dated back to earlier periods of"'13NL's opeia, t,or_"d_Jring
q, '_, ,..

the 1950s. ' - ', '
', , ',. ':i '-'"

', ,lp ', "
_., , • .

• . s

, q. ' ' '°'. '. ";t° '.

, ° '• f. • . •

¢ ", , ", .," °

°
• ,,'_ , .

• b- " •

• ,_ _, ° %, t, . ' ' °,, ' .° •_" ' o'

, , ., .j

,: °, .. ., ';., ... ,.

, , ,; ... " :i '_,
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APPENDIX B

SUMMARY OF SURVEY ACTIVITIES

B.1 Pre-Survey Preparation
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Environment, Safety and Health, selected a Survey team for the Brookhaven National Labo_to_.y':in
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servingas the Assistant Team Leader. Mr. Barry Fritz was the Chicago Operations C)f_'ice S(_i'vey tear_,;
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representative during the on-site Survey. The remair.der of the team wa's:c.o'mpos_d"of"ct_tractor
'. ', '. "i , v "-

specialists from NUS Corporation and its subcontractor, ICFCorpor_t_on. Theseindivido_ts and their

areas of expertise are listed below. ', ........ "',.,.,,. ',.!i '-'"

,',...o , _:, .. _._., ..._.

• ' . ,,_.... .._.• _,.,..., ",,"'.. ''i ,",i
, , , ;°

' I '|JI I

" ' . ," Name
Speciality

I fJ I ' iii

Air , " '. " '"'",, .. , :., .;,, Joseph Crist
, . • , . , -

S._r_e Water.. .......-.., Joseph BorosIii °.' • _,. ° '
,- w' I I , I II I

.,:.. "_?a_tel_nagem_ent' Ralph Basinski

•, .' ,:': Ina'cit_e..Waste Sites James Werner
• . -. _, ",;'".',:.'" .' ,,_, i i

.-. ". '-,:i::._"",..', +l_ydrdgeology/Soil Paul Eddy
', _' , " ":L,:". ' ::II" i

• " ' "ii_'::• Radiation Mark Francis*
i

• '

•. ' Q_0q'oxics Arthur Olszewski

• Team Coordinator

Mr.L. Weiner sent an information request to BNL in ; _uary1987,1isting 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)

ano Ms.S. Barisas conducted a pre-Survey site visit from March9-11,1987 to review document,

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 docurrlents and reports in March 198'7.
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Two meetings were held with regulatory agencies on March10 and11,1987. The first meeting

included representatives frc,7, 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 March25,1987, between BNL

Environmental and Engineering staff members and NYSDEC staff for a general discussion regard,_ing

permitting of BNL facilities. J. _. ,-her met with Suffolk County representatives on Ma rcl_'30,.!:_.._7,
,.... ,._.._,

to provide the county with an additional opportunity to air concerns regarding the"B.l_tlsi:te ana.:'t#.

obtain information on the site including sampling and analysis results, inspe_:tion r:'e_;_._-_nd aeri'_ I_

ph otog ra phs. .... ..._. "'-"
9.' _ " " ' ' " ' '"'4 • . '" " '; ,

The Survey team intensively reviewed the documents #r_vi_ed_;by._h_.,site::_nd prepared a Survey

plan for the BNl. site. The plan, transmitted to BNL ,'n'Ap¢il':l 1 1.9"g7,_tes_),ibed the specific approach

to the Survey for each of the technical discip_tlnes,a_d.i!qcludi_da" "p:?oposed schedule for the on-site
,'., ",, ._ .'i .' ',: ',:;. ./,._

activities. A Health and Safety P!an also wa's prepared fe_'_se'by the Survey team during the on-site

Survey. • .... ",,
' ' 'v" •, '.. , ,°

• ..", , .,
. v_ ' ,

. . _" i j _ ° ° '"

B.2 On-Site Activi_ :''_'" '" '"..... '"
• 4

The on-site: '/_'_ ."of tl_:_'_L_;iveywas conducted during the period of April 6 through April 17, 1987.• • •. •, ';-.. ,;. _ • . ,,,

.Tbe'o'pdnin_':;._eetin_£ was held April d, 1987, and was attended by representatives from DOE

Headcidarters,": :""S_e DOE Chicago Operations Office, the DOE Brookhaven Area Office, BNL,
, ,

NUS Corporation, and ICF Corporation. Discussions during this meeting centered on the purpose of

the _'urvey, 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 monitoring 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 facilities to be made available, as needed, on the following

days.

The Survey team members identified further sampling and analysis requirements necessary to

complete the Survey effort. The _ampling and analysis requirements were discussed with Oak R dge

National Laboratory (ORNL) representatives during the second week of the Survey. ORNL _.as, .

designated by DOE to provide the Sampling and Analysis for the BNL site. _. _ ,.:;,,

. a t' ' '; '"

A site close-out briefing was held on April 17, 1987, where the DOE Team: Leac_'e)',_roe_,n.tedth"_;:_

preliminary findings and observations of the Survey team. These finding_'a_, obs'er'v.atiohs"were

considered preliminary, T-,,_ding additional research and, in some ca'_.s, fielct g_.rnpj.ing. '"
. '::; .£'i.; ""

e'_ ' . =, , ,;o , =. ,..,,

B.3 Samplincland Analysis _ : . •..... . ,
. . '.. _. '...., ,'., ;.

•' .:._. ._ .. '_.:.*.. ,

plil_g AnalysisOak Ridge National Laboratory (ORNL) wi[I..15erfbr_ th_ $a'm and portion of the Survey.". ". ',.i',, " """
ORNL evaluated the Sampling ,and Analysi_ r.eque_ts made by the Survey team and determined

sampling and analysis Ic;mjI_ics,'c_sts, and schedules. The Sampling and Analysis Plan prepared by
,,.'=', ; ;= ",=, ",

ORNL includes a Qu_!._ Assurance. P_,arti_an;da Health and Safety Plan. I'he Sampling and Analysis

team begaqW_'r.l_'" tt_;'_i:t_ ' n ....at i  §88.• " .,

•, .. u_0 • ';,. '% ,,,*" _ o'"_, ,s . 'w' "_,

.._..,=

.s:,="iort",l ,   gtlon
, ,z..

: . , °., :
,, ,o . ., ,1_$=

A Survey 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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TABLE B.1

DOE ENVIRONMENTAL SURVEY MEETING WITH NYSDEC AND USEPA
MARCH 10, 1987

Name Organization

Gerald P B Rezour NYSDEC Region 1

Susan Barisas DOE/Washington, DC ..,

Barrett Fritz DOE-CH . "' .'.:
.._,i'_

Janakiram R. Naidu BNL-SEP "' '_'". ":"' 0 , ",, ,,,

Gus A. Vazquez DOE-Area Office .. . _,

Steven R. Woodbury DOE/Washington, D£ ' :, "':'". .'.v.' "',

• , . , °' . ,

Leonard C. Emma BNL-SEP , ,., .. :. , .,. .-

Gerald £. Kinne Assistant:D{rectctr'-,BNb '!:. -.

M Sue Davis BNU-DO ' ", ';" "

Joseph G. Crist N_.&- PittslE"urgh• .., o
II • [., , i i, i,

Mark Francis ' : 'NUS-Pittsburgh,,*,' ,v ., , -

---- t I) " ' I t

A nn_,:,'B:a'i'tt inger,.:, . :',...-'.:::: :'" BNL
1 I I ' II ii I I . i iiiii ii ii i ii iii

: ; 2h. 1_,2"Meinhot_ """.. ,_: ar BNL-SEP
': O" .:. , -. [11 !.L '1 I muumuu I I

. .,, ";::,, :t_b Bechr._;r"" NYSDEC
, '. ,•. ". '.. '.; :_- ,:.,j,, .. ,,

".. ", ,: ," 'v .Warr'en Black USEPA (2 PM-El)
• ,

'' '•• t _i ii ii i ill.

., ... Harold D. Berger NYSDEC
• , - i i

', : Albert Mackli NYSDEC
i i i

Larry Wei ner DOE/Washi ngton, DC
i i i ii
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TABLE B-2

DOE ENVIRONMENTAL SURVEY MEETING
wITH SUFFOLK COUNTY AND TOWN OF BROOKHAVEN

MARCH 11,,,i988

Name _:, / urganozatlon
I[, _1 I III '_i_'Z\' I_lt_!1_m I _ II

Larry Weiner ' DOE.'H_eadquarters
111 iiii ,•

Susan Barisas DOE- Headquarters , .
ii iii i i i iq i i ii ,' ''. ,,,.

Barrett Fritz '., . _,,;_DOE- _.-,cauo _perauons , ,.... ,,,,_,,_,_
Iiii i i¥1 'e _,, 'l

Gus A. Vazquez DOE-Area Office "X."'!,I ._', ' "":1".

VincentDonnelly IZownofBookh ven,: :i,," "1['i:i::
iii i iiii, i I ii. _'1 Ii • ''q

Peter A. Scully Town of Brookhaven, ' '" ',
ii iiii iii ' " ' 'ii --" ' ....

Mark R. Francis NUS-Pitt_ur'g:l_ [Sui_,Zea_')_ ""1

-- ,, 1,1:, I 'T"l "',, " ';,i_,'.o

Joseph G. Crist NUS_,_-'pittsb._rgh,!Sur_;ey:T.:eam):"C'.. ", ?,.. '" "..

Janakiram R. Naidu ' BNI.;.,3_R ...'
• '..... "- ' :" ' : ;":' 'n'

Charles B. Meinhold '..',., B_I.: S".E#.:': "

- ", :'.!' 'i,_ " ..... t
IAneBai,ttinge_:'. ,,, '., l.SNC.;"PublicInformation

t

li ' ' " III " II I mini _,

I " l's' ffo,kCO, DePt. of Health
Will'am, _,BoSerts ",.."., Servi ees

"."_-'.:" ", 'I ,,;'_

|.'4. ":i;:" JSuffolkCO. Dept. of Health Services
.." _:..r. , : ._. .. :,

" •' c, " ";.;., °, " , ' '

.'°¢ ,,,. ,, .,¢, . ,- ,
-, . ,,;,.", _.., _"

';. ' ..,' ':L_,.
',

.. ?
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EIIVIROIEqENTALSURVEYPLAN

BROOIOLAVEIINATIOILALLABORATORY

APRIL 6 - 17, 1987

UPTOIt, LOilG ISLAND, NEWYORK

1.0 INTROD_TIOII

The Brookhaven National Laboratory (BNL) Survey is part.of the larger
}

Department of Energy (DOE)owide Environmental Survey effort announced by

Secretary John.S. Herrlngton on September 18, 1985. The purpose of this

effort Is to identify,via "no fault"basellnesurveys, existing environmental

problems and areas of environmental rtsk at DOEfacilities, and to rank them

on a DOE-wide basis. Thts ranking will.enable DOE to more effectively

establish priorities for addressing environmental problems and allocate the

resources necessary to correct these problems. Because the Survey ts "no

fault" and Is not an "audit," it is not destgned to tdenttfy spectftc isolated

Incidents of noncompliance, or to analyze environmental management practices.

Such incidents and/or management practices wt11, however, be used In the

Survey as a means of identifying existing and potential environmental

problems.
__

The BNL Survey w111 be conducted in accordance wlth the protocols and

procedurescontainedin the May 16, 1986, draft EnvironmentalSurvey Manual.



m
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2.0 SURVEYIMPLE3_IITATION

The Environmental Survey of the Brookhaven Nattonal Laboratory (BNL) wtll be

managedby the Team Leader, Larry Wefner and the Assistant Team Leader, Susan

Barisas. Barry Fritz and Gus Vazquez will serve as the Chicago Operations

Office (CHO)and the Brookhaven Area Office (BHO) representatives, -

respectively,on the EnvironmentalSurvey Team. Technicalsupport is provided

by NUS Corporationpersonnelas follows:

Mark Francis NUS CoordlnatorlRadlatlon

Joseph Crlst Afr

Joseph Boros SurfaceWater/UndergroundTanks

Arthur Olszewskl QA/TSCA (ToxicMaterlals) _

Ralph Basinskl RCRA(Solid, Hazardous and Radioactive
Wastes)"

JamesWerner(ICF) CERCLA(Inactive Sites)

Paul Eddy (PNL) Hydrogeology/Sotl

2.1 Pre-Survey Act!v!ttes

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 EnvironmentalAudit & Compliance (OAC). Thls review was followedby

a January 16, 1987 memorandum from Lawrence A. Welner (OAC) to Roger Mayes

(CHO), announcing the pre-survey site visit and requesting additional Survey-

reiated information.
F

The pre-surveyslte visit, March 9-II, 1987, was conductedby Mr. Welner, Ms.

Barlsas, Mr. Crlst, Mr. Basinskl, Mr. Francis, Mr. Werner and Mr. Burd (NUS

Health and Safety Advisor). The purpose of the visit was to become familiar

with the site, identifypotentialareas of concern for purposesof the Survey,
.o



collect the documents requested in the January 16 memorandum, and coordinate

plans for the upcoming Survey wlth CHO and BNL personnel. During thls pre-

survey visit, the team met with representativesof CHO and BNL, and officials

of the various federal, state, and local environmental agencies• Team

representativestoured the facility and coliected the documents assembled by

site personnel in response to the information requestmemorandum. These

documents were transferredto NUS Pittsburghoffices in March for use by teamm

members during the planning stage of the Survey. Additional information was

requestedduring the pre-surveyslte visit and has been received. This Survey

plan is based upon the informationreceivedby the survey team as of March 26,

1987.

=

2.2 On.Stte Activities and Survey Reports
,m i J •

The EnvironmentalSurvey wlll be conducted from April 6, 1987 through April

17, 1987. A tentative agenda ts as shown tn Table 1. It ts expected that

modtflcattons to the agenda wtll be made as approprtateto mtntmtze disruption

of site activities, and to enhance Survey efficiency and effectiveness. All

modifications to the agenda will be coordinated wtth the stte officials

designated as Survey contacts.

The on-site activities of the Jurvey team will consist of discussions with,

amongothers, environmental, safety, operations, waste management, purchasing,

and warehousing personnel; a review of ftles and documents (Including

classified documents_ tf any) _navatlabl(_ prtor to the on-stte portton of the

survey; _d process-specific and area-specific tours of the f_ctltty.

A closeout brteftng wtll be conducted on Frtday, Aprt1 17, to describe the

preliminary findings of the Survey team. A prellmlnary report of the BNL

C;._I_-VAu w4ll hi n_naw-=el w4thtn R +n lfl w_kl trrnm +.hA rnn_lml(tnn of the



Survey. The preliminary report wlll be sent to CHO and BNL for review and

comment.

Within 6 months of the completion of the sampllng and analyses(S&A)portion

of the Survey (discussed below) an interim report will be prepared by the E

Survey team. The interim report will incorporatecomments to the preliminary

report and the data from the SU resuIts. The interim report will be made

available to the public, upon request.

Uponcompletion of the Envlronmental Survey effort a finalreport will be

prepared and will contain a DOE-wide list of environmental problems. The

report will be used as an in,formatlon'base for the ranking of DOE's

environmentaI problems.

2.3 s ltn and

Based on avallable sit_ _nvlronmental information and the resultsof the on-

site Survey activities, the BNL survey team _111 identify Survey-related

sampling needs. Implementationof the S&A phase of the BNL Survey will begin
lE

approximately 12 weeks after the completlonof the on-slte Survey activities.

This effort is expected to have a 2-4 week duration and wlll be conductedby

Oak Ridge National Laboratory (ORNL). Mr. John Murphy will be the ORNL Team

Leader for the S&A phase of the BNL Survey. The ORNL sampllng team will draft r

a sampling plan based upon the sampling needs identlffed by the Survey team.

The Assistant Team Leader (Ms. Barisas) will coordinate the review of this

samFIing plan with CHO, BHO, BNL, and EPA'sEnvlronmental Honitori_g Systems

Lab(ratory (EMSL) in Las Vegas. EMSL has quallty assurance and data

validation responsibilityfor the S&A phase of the EnvironmentalSurvey.



- Analysts of_Survey-related samples wtll be performed by ORNLfollowing the
f

protocols specified in the May 16, 1986, draft Environmental Survey Manual and

the BNL Sampling Plan. Results of the sampltng and analysis will be

transmitted to the Survey team leader for incorporation into the interim

report.



3.0 QUALITYASSURANCE

3.1 Issue Identlftcatlemi

The quality assurancearea of the Survey will primarily be an evaluation of

current sampling and analysis proceduresperformed at BNL or at any off-site

laboratoriesconductingenvironmentalanalyses on samples from BNL. However,
'

the intent wlll be to review the quality assurance proceduresfor collecting
'

process effluent and environmentalsamples, for transportingand identifying

samples, for performing the laboratorY analytlcal work to Identlfy and to
-

quantifypollutants and for evaluating and reporting the data. The goal of

the qualltyassurancereview wlll be to verlfy that k_pproprlateproceduresare
[

being followed. Aspects of the quality assurance program relatlng to

envlronmentalmanagement of BNL which w111 be examined, If avallable, include:
•

analyst training; equipment/Instrumentca14bration and maintenance; sample

collection, handling and chaln-of-custodyprocedures; blank, replicate and

spiked sample results;data reductionand reporting;and data documentation,

including logbook, calculation reviews and archival data storage, and

correctiveactions.

Sampling and analyslsprocedureswlll be reviewed to ensure that they conform

to accepted requirements and are being properly Implemented by BNL. In

particular,issues addressedin the Blass Report wlll be examlned. An overall

survey of the BNL environmentalmoni'toringquallty assuranceprogram wlll be

performed.

i'

Primary contacts at BNL are expected to be personnel from the

sampling/analytlcalfacilities in the Safety and Environmental Protection

(SER) Division.

r
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3,2 .It/IcordsRequtrld

Files wtll be reviewed as part of the Survey, lncl udlng documentsnot yet

revtewed or recetved (e.g., classified documents, tndtvt'dual ftles, documents

not yet Identified). Specific documentsand files to be reviewed as part of

- the Survey fnclude, but wt1,1not be 1trotted to, the following:

o Quallty Assurance plans for BNL and any supporting analytical

laboratortes.

o BNLEnvtronmntal samplingand analyst; proceduresmanuals.

o QAaudtts of envtronmntal sampllngand analysis at BNL(1981-present).

o Pertodtc or annual QAsummaryreports for BNL.

o Summaries of results of QA sample analyses on external performance

evaluation samples, such as thoss from'DOE's Environmental MeasureNnts

Laboratory and from the EPA.

o Tralntng records for sample collection personnel and BNL laboratory

staff.

o Laboratory notebooks, standard data reporting forms and sampltng

logbooks°

o Instrument maintenance, repatr and calibration records for laboratory and

field equipment.

o Results of tnternal precision and accuracy studles of environmental

analyses.

o Results of Interlaboratory ana*_ysesof standard samples, tf any (e.g.,

studtes betweenBIlLand ANL).



i

4.0 SURFACEMATEP,/DRZNKIPIGMATER

4.1 ,Issue Identification
iiii:. i

The focus of the surface water/drinking water portion of the Survey wtll be on

the possible release of polluted or contaminated wastewaters to surface

waters, or to the sole source groundwater aquifer underlyingBNL. Potential

pathways for off-sitemlgratlonof pollutants include:

o Spills or leaks tnto permeable soil areas.

o Releases to the sanitary sewers or to storm drains without retention,

chemical or radiological analysis, or treatment.

o Use of cesspools for dtsposal of liquid wastes.

A review of available Information Indicates that constd©rable attention has

been paid to control of radiological releases. However, less documentation

extsts on the fate of trace levels of toxtc metals and organtcs tn

wastewaters. The Survey w'ill assess the potanttal for Inorganic and organic

contamination of wastewaters, as well as review present conditions of

wastewater control, collection and treatment. Ltqutd waste treatment,

collection and handling equipment wtll be examtned and records of operation

wt11 be reviewed.

The Survey wlll Include identificationof potential discharges to surface

waters which may not be addressedIn operatingpermits or other documents from

BNL. The slte wlll be investigated for evidence of possible breaks or

obstructionsin the sewer system which could result In releasesof wastewater

to the environment. The Survey wlll also address the possibilityof cross-

contaminationof the potable water plplng system by either the sanitary or

storm drainage systems. Measures taken at BNL to preventpack-flow of process
z

wastewater or sanitarysewer flows Into the drinkingwater piping systems will



=

be reviewed, along wtth BNL's self-monitoring reports (required under ortmary

drinking water regulations). Copies of standard operating procedures (SOPs),

operating logbooks,and maintenance records will be reviewed wlth respect to

wastewater monitoring and treatment systems. BNL field practices wlll be
r

observed to determine how closely SOPs are being followed. Interviews with

managers and operators of monitoring equipment and treatment systems wtll be

conducted tn order to understand modifications or significant deviations, if
]

any, from wrltten SOPs.

A walk-through of selected bulldlngs wlll be made to observe normal routines,

including malntenance activities which generate wastewaters. Various

discharge and monitoring points will be reviewed, and actual sampling and

analytical procedures wtll be observed. Emphasts wtll be placed on the major

contributors to wastewater generation, for example, Butldtng 490, the Medtcal

Research Center; Bulldlng 801, the Hot Laboratory Complex; Building 650, the

Reclamation facility;Bulldlng 750, the Hlgh Flux Beam Reactor;Building 610,

the Central Steam plant; and Building 6;!4,the Water TreatmentPlant.

_

The sanitary wastewater collection, holding and treatment system wlll be

evaluated under normal operating conditions, as wtll the ftnal effluent

monitoring and sampling station. Stte surface dratnage characteristics, such

as culverts, wtll 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 wtll be evaluated.

4.2 RecordsItm_ulred

Files will be reviewed as part of the Survey, including documents not yet

reviewed or received (e.g.,classifieddocuments, Indlvldualfiles, documents



not yet identified). Specific documentsand files to be reviewed as part of

the Surveyinclude,butwlll not be limitedto, the following:

L

o Recentanalyticaldataon wastewaterreleasesto the PeconlcRiver.

o Noticesof violationsrelatingto wastewaterreleases.

o Operatorslogbooksand treatmentplantreports.

o Standardoperatingproceduresfor wastewatercollection,holding,and

treatment.

o Samplingprotocolsand logbooks.

o Wastewaterlab trackingreports.

o Treatmentplantandmonitoringequipmentmaintenancerecords.

o Detaileddrawingsof the domesticwatersupply,storageand distribution

system.

o Recordsof drinking water quality.

o SPCCplan, or its equivalent.

o Internal memosor correspondence relattng to surface water/drinking water

problems, e.g,, back-flow prevention measures.

o Reports describing progress on the UplandsRecharge Project activities.

o Test records relattng to undergroundstorage tanks.

o Interval memosand correspondence relattng to exftltratton losses form

sanitary sewers and on-site losses to groundwater between the sewage

treatmentplantand the slte boundary.

o Other records as determined on-stte.

r



- 5.0 AIR

S. 1 Issue ldent!flcatton

The atr-related Survey activities wtll involve assessments of the atr

emissions at the stte, the administrative and emtsston controls applied to the

sourceS, and the ambient air monitoring systems. The emphasts of the Survey

w111 be on operational and procedural practices associated wtth the emission

sources and the emtsston control equipment, fugtttve emtsston sources, both

wtthtn and outstde buildings, and mitigation procedures applted to fugtttve

emtsston sources. Close 11atson wtll be maintained w_th the radiation team

memberbecause of the importance of atr-rad tssues.

The general approach to the Survey wtll tnclud,_ a revtew of extsttng atr

permtts, pendtng applications, and standard operating procedures. Processes

and control equipment wtll be Inspected for compliance wtth DOE ALARA

requirements for radionuclide emissions. The survey wtll also revtew the

nonradtologtcal atr contaminants from the different buildings at the stte,

evaluate any extsttng controls applled to the atr emtsslons, and assess the

need for additional monitoring or emtsston controls to characterize or reduce

the environmental consequences of the emissions.

The ambtent atr monitoring system wtll be evaluated to assess the adequacy of

the extsttng mont_ortng program to characterize environmental tmpacts of the

atr emissions fro, the facility. The activities tnvolved In thts part of the

surreal wtll tnclude the Inspection of the ambtent atr qualtty sampler's, a
alia

revtew of documentation applicable to the ambtent atr data acquisition, and an

evaluation of the processing procedures used to assure the accuracy of the

data. All atr data (effluent and ambtent) wtll be scrutinized to determine

1ts usefulness to other team members tn preparing thetr assessments. For

example, data concerning atrborne trtttum may be useful to the surface water

_



specialist in comparing the various sources of tritium additions to the

Peconlc River.

Areas of particular interestwill includeemissionsof the criteriapollutants

(e.g.,sulfur oxides, nitrogen oxides, hydrocarbons,carbon monoxide and lead)

as well as regulated hazardous air pollutants (e.g.,radloactlve-bearing

particulates,and asbestos). Although not currently ltsted as hazardous air

pollutants, freons will be included in this review. Spectal attention will be

paid to the burning of alternate ltqutd fuels tn the central steam plant.

In addition, the use of organic solvents wtll be assessed as a potential or

actual source of emissions to determine tf they are adequately characterized,

monitored, and controlled. The organtc emissions assessment wtl] focus on

those substances that the EPA intends to ltst as hazardous or toxtc air

pollutants, and others used in large quantities (e.g., 1,1,1-trtchloroethane).

Fugitive emissions from the resuspension of contaminated sotls wtll be

evaluated as a potential means of the airborne release of radionuclides and

hazardous materials from the facility. Consideration will be given to

historical and current operations to determine the potential for sotl

contamination and wlndborne releases. The drytng beds for sewage sludge will

be surveyed to determine the potential for airborne releases.

Several areas of specific interest have been identified during a review of

availabledocumentation:

o Completeness of permitting for degreasers and parts cleaners and use of

environmentally acceptable solvents. BNL has two vapor degreasers and

numerous 1)arts cleaners differing in stze and choice of solvent.



o Control and monitoring of racltonucltdes, freon, and solvent emtssfons.

o Emtsston potential of fugtttve dust sources such as roads, the drytng

beds for contaminated sewage sludge, and landft!l activities.

o Potential for asbestos emissions durtng butldtng decontamination or

demolttton.

o Effluent sampling and monitoring operations.

Throughout the survey, emphasis w111 be placed on assessing the available data

to characterize the overall environmental tmpact of stte operations.

s.2   :ords hqut,.ed

Ftles will be reviewed as part of the Survey, Including documents not yet

reviewed or recetved (e.g., classified documents, Individual flles, documents

not yet identified). Specific documents and ftles to be revtewed as part of

the Survey tnclude, but wtll not be ltmtted to, the following:

o PSD ledger

o At r effluent sampltng and OA procedures

o Ambient atr sampling and OAprocedures

o Stack test results

o Laboratory records on TSP analyses (ambient)

- o Any other documents pertinent to air emissions from tndtvldual BNL

buildings



6.0 RADIATION

6.1 Issue Identification
• i i

Radlological issues to be addressed during the environmental Survey will

center around the air, soll, surface water, and groundwater media. Each of

the above mentioned media will be evaluated for radiation concerns by

collecting background information and data (Including ambient data),

identifying extsttng _nd decommissioned radiation pollution sources and

associated controls, and finally by reviewing envlronmental monitoring

programs designed to gather data on identified pollution sources.

The Survey w111 also evaluate rad-waste management practices, direct radiation

exposure issues, dose assessment methodologies, and radiochemistry quality

assurance programs for environmental monitoring data. Review of rad-waste

programs Including management practices for low-level, transurantc, rad- _

hazardous (mixed), and adherence to BNL procedures w111 be a major focus of

the radiation portion of the survey. A more detatled discussion of this

subject Is provided In section B.O of the work plan. The radlologlcal

evaluations wlll be closely coordinated with the other specialists on the

Survey team.

Because radiationissuescut across all media evaluatedduring the survey,the

attached daily agenda has been organized in an attempt to overlap the other

specialists' activities when they are evaluating radiation issues. Some

Inefficiencies are to be expected as a result of thts dual coverage approach,

however, every effort has been made to mtntmtze duplication. To 1reprove the

effectivenessof radlatlonevaluations,Mr. Francls wt11 rely heavily on the

expertise and assistanceof Mr. Robert Mlltenbergerfor accomplishingSurvey

objectivesand pointingout where work plan Inefflclenclesexist. Discussions

with operating and supervisory personnel wlll also be utilized to provide



needed information crtttcal for complete evaluation. Reports, records, and

other data associated wlth continuous, intermittent and any accidental or

unscheduledreleases shouldbe readilyaccessiblefor review.

6.Z Records.Itequlred

Flles w111 be reviewed as part of the Survey, includingdocuments not yet

reviewed or received (e.g.,classlfleddocuments, individualflles, documents

not yet identified). Specific documents and files to be reviewed as part of

the Survey include, but wtll not be limited to, the following:

o Radiation-related ambient atr qualtty information.

o Background radiation data for so11, surface water, and groundwater.

o Inventories of atr, soil, surface weter, and groundwater radionuclide
At

release potnts and quantities.

o Vegetation radionuclide monitoring data.

o Unscheduled or accidental release reports.

o Radtoanalyttcal qualtty assurance programs and procedures.

o Dose assessment methodologies, including assumptions, calculations,

reporting, etc.

o Butldtng plot plans wtth process and equipment locations.

o Description of radiation monitoring equipment practices and procedures

(e.g., calibration, maintenance, etc.).

o Reports or recommendations for upgrading radiation monitoring systems.

o Reports prtortttztng new radiation monitoring Installations.

o Off-site and on-stte radionuclide sampIlng point criteria.

0 Rad-waste management practices, policies, procedures, and communication

mechanisms.

o NESHAPS/DOESubpart H 61.90-61.98 reports.
.,

o Information regarding employee radiation exposure data.

'rl_ rl



o Historical rad-wastedisposal activity logs and locations.

o State, county,and local radiationregulations.



7.0 TOXICIHAZAPJXIUSSUBSTANCES

7.1 Iss,e Identification

The toxic substances Survey will address raw materials and process-related

chemicals used at BNL as well as the usage, handling, storage and disposal of

polychorinatedbiphenyls (PCBs), asbestos, pesticides (includlng herbicides

and biocldes)and other hazardoussubstances. The conditionand environmental

- monitoring of undergroundstorage tanks used for storage of substancesother

than wastes will also be examined. Through interviews with key BNL personnel

and tours of plant facilities, the tracking control, and management of

toxic/hazardoussubstanceswill be reviewed. Thls informationand recordsof

usage will be evaluated to determine the potential for environmental

contamination.

The Survey will address inventory control of PCB-containing and PCB-

contaminatedelectrlcalequipment, hydraullc equlpmew_t and heat transfer

equipment. The conditionof plant equipment containingPCBs and the potentlal

for environmental contaminationwill also 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 PCBcontaining equipment. Obsolete,

stored or used PCB equipment wtll be checked for condition, proper

containment, and protection. Plant storage records for PCBswtll be reviewed.

Disposal practices for non-radioactive PCBmaterials wtll also be addressed.

i

BNL projects involving the demolitlon/dtsposal of asbestos and asbestos-

. cont,_iningmK_erials wlll be reviewed to Identl'y pathways of contamination.

Asbestos removal and dlsposal practices wlll be evaluated, and asbestos

'- disposal areas wl11 be visited.



J

Pesticide purchase, usage, and applrlcationrecords 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
_

examlned.

=

Toxic and hazardous materials purchase and usage records will be reviewed.

Areas where these materials are stored and used will be visited and handling

procedureswill be evaluated.

Discussions will be held with those "individuals knowledgeable of
,,

toxic/hazardous substances practices. Thls will be accomplished during

facility tours, and discussions with individualsinvolved in the handling of

toxic materials. The objective is to develop an understandingof current and

past practices. Discussionswill be held wlth personnel from at least the

followinggroups:

o Safety and EnvironmentalProtectionDivision

- EnvironmentalMonitoringand Assessment

- Envlronmntal RegulatoryMatters

- AnalyticalChemistry

7.2 RecordsI_utm

Ftles will be revtewed as part of the Survey tncludt,g documents not yet

reviewed or received (e.g., classified documents, tndlvtdual ftles, documents

not yet Identified). Spectftc docum_t._ and files to be reviewed as part of.,
_

the Survey include, but wtll not be limited to, the following: _



o Toxic/hazardous substances inventory and chemical purchase records.

o Toxtc substances labeling and tracking system overview.

o Procedures for purchasing, hand] ing, storing, using and disposing of
-

toxic substances.

o PCBtransfonner/capacttor Inspection records (1981-present).

o Storage and Inspection records for PCB contaminated equipment (1981-

present) Including radioactively contaminated and non-radioactive ttems.

o Dtsposal records for non-radioactively contaminated PCB items (1981-

present).

o Procedures for storage, handling, and dtsposal of PCBflutds.

o Correspondence wtth BNL Ftre Department regal dtng PCB electrical

- equipment, especially any records of fires involving PCBequipment.

o Locations Oil all BNL Plant buildings an(t areas containing asbestos.

o Procedures for asbestos removal, handltngo and disposal as well as

environmental monitoring information.

o Records of asbestos use tn plant equipment and support facilities.

o Identification of acttve and tnactlve asbestos dtsposal areas at BNL.

o Pesticide/herbicide training, handling, storage, and dtsposal records and

standard operating procedures.

o Pesticide annual reports (1981-1985).

o Spectal procedures Involving handling, storage, use and dtsposa] of

chl orofl uoroal kanes (e. g., freons ).

o Inventory and environmental monitoring reports and procedures for

underground storage tanks (1981-present).

o Other records as determined on site.



8.1) SOLID/HA,ZARDOUS/RADIOACTIVEWASTE

8.1 Issue Identification

The sOlid/hazardous/radioactivewaste Survey will be carried out by reviewing

and evaluating all activities generating solid wastes, and the treatment,

storage, recyclingand disposal practices involved In the handling of solid

wastes includinghandlingof wastes by commercialoff-slte facilities.

Management of all solid waste streams Includlng mixed wastes, hazardou

wastes, radioactivewastes and non-haz:_dous_astes wlll be reviewed. The

review wlll generallyconsist of severalactivities. I) Physicalfaclllties

where wastes are generated,accumulated,stored,treated, recycledor disposed

will be inspected; 2) Personnel i_volved in these activities w111 be

interviewed; 3) ._ileswill be reviewed. Based on these activities the

potentialfor releasesthat n_y contaminatethe envlronmentwill be evaluated.

Wastes generate#,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 Industrlal 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 waste_ produced at BNL is illustratedIn the 1986

BiannualHazardousWaste Report which listed 1323 individualhazardou_wastes

wi_ichwere handledat Brookhaven. Most of the wastes were small quantitiesof

lab chemicals. Thls listing dld not include radioactive, mixed or non-

radloactlve/nor,-hazardoussolid wastes. BNL can be characterizedas a slte

wtlerea large number of sourcesgeneratea wlde varietyof wastes, usually in

small volumes and generally containing toxic, radioactive 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

quantities of hazardousand radioactivewaste, and waste treatment, storage

and dY(sposalfacilities.

Radioactive waste generatingand handling processes which will be evaluated

include:

o High F1ux Beam Reactor (HFBR)

o Departmentof Appl!edScience 3.5.MevVan De Graaffs

o Medlcal ResearchReactor (MRR)

o Hot LaboratoryComplex

o WasteTreatment, Storageand DisposalAreas
(444, 445, 446, 448, 483)

o RadioactiveWaste StorageArea Trenches

The CentralSteam Facilitywhich uses flammable hazardouswastes as a fuel oil

substitute wlll be evaluated. Flammable hazardous wastes used as fuels are

exempt from regulatlonas a hazardouswaste in New York, although storagewill

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

practicesinclude:



o EnvironmentalR_searchand Development

o High Energy Physics

o Basic Energy Science

Waste handlingpracticesthat will be reviewedincludethe following:

o Waste minimlzationand re_ycllng.

o Waste characterization,segregationand manifesting.

o Treatmentand decontamination.

o Waste accumulation,packaging,and storageprocedures.

o Waste manajement practices,includingtraining,inventorycontrol,record

keeping, inspectionprotocols,and contingencyplanning.

Operations and practices will be compared with existing description: and

written procedures. Informationgatheredon waste generationpoints and waste

streams will be used to find any sourcesof waste not previouslyidentifiedor

properly characterized,which may have potentialto affect the environment. __
_

Discussions wlll be held with those individuals knowledgeable of waste

management practicesin order to develop an understandingof past and existing

waste management practices. Discussion wtll be held with personnel from at

least the following groups:

o Safetyand EnvironmentalProtectionDepartment

o P1ant Engineering

o MaterialsManagement

o Supply and DistributionOperations



The review of solid/hazardous/radloactlvewaste practiceswill be co-ordinated

with the CERCLA and hydrogeologic Surveys to identify past and present

releases that may pose a threat to the environment;the radiologicalsurvey to

define problems with wastes containing radioactive constituents; and the

surface water/drinkingwater Survey slr,ce some aqueous process wastes are

handleda_ solid wastes at BNL and wastewatertreatment producessolid waste.

m

s.2 ,e.equ red
Files will be reviewed as part of the Survey, Includlngdocuments not yet

reviewed or received(e.g.,classlfieddocuments, individualfiles, documents

not yet identified). Specific documents and files to be reviewed as part of

the Survey include,but wlll not be limitedto, the following:

o Part B Appllcation.

o Undergroundtank storagenotification& associatedrecords.

o Inspectionrecords (state,local and federal).

o Gro'undwatermonitoring,sampling,and analyticaldocumentation.

Re]easenotificationor occurrencerecords.

o Part 373 Permit Application.

o _tannual Hazardous Waste Generation Report.

o Waste inventory documentation.

' o Enforcementaction documents.

o Internalfacility inspectiondocumentation.

o Correspondencewith regulatoryagencies on solid _aste.

o Recordsdealing wlth the reuse/recycllngof wastes.

o Trainingrecords.



9.0 INACTIVE WASTESITES/RELEASES(CERCLA)

9.1 Issue Identification

The Survey will attempt to identifyenvironmentalproblems and potentialrisks

associated with the historical handling, storage and disposal of hazardous

substances at BNL. Thls aspect of the Survey will be coordinated with the

RCRA and hydrogeologyteam members. The Survey will focus on current and

future risks relate_to the following:

o Past land dlsposalpractices (on and off-slte);

o Past spllls/releasesfrom tanks, pipes, pits, trenches;

o Potentlalfor future spllls/releases;and

o On-golng remedialaction program

Facilities that have handled or are currently handling hazardous, mixed, and

low-level radioactive substances at the Brookhaven Laboratory Site will be

evaluated.

The following areas identifiedin the BNL InstallatlonAssessment Report will

be evaIueted:

1. Former 1andft 11

2. Chemical and glass holes =

3. Slit trench

4. Incineratorash disposal area

5. Satellitedisposalarea

6. Hazardouswaste managementarea

7. SmalI dump
_

8. Building650 sump
,.



9. Eight areas where radioactively-contaminated soil was used for

landscaping

10, Sewage treatmentplant

The status of activities undertaken pursuant to DOE Order 5480.14 will be

assessed. Any availablematerial on the Phase I report will be reviewed. In

addition,recordsof past off-slte disposal from BNL will be reviewed.

Sites that have undergone or are undergoing remediation wlll be addressed.
:,

Records and analytical data in support of the s_te cleanup will be reviewed.

Also, inactive tanks or containers that may have held hazardous substances

will be identified and their status assessed. Former storage areas and

staginglocationswill be included In thls effort.

The Survey team will want to review additlonal materlal pertaining to the

- Phase I InstallationAssessment report (i.e., map locations of all burial,

spills,and releasesites,aerial and surfacephotographs,personnelinterview

files and reconnaissancefield data pertalnlngto HP,S/mHRS ev_Iuatlons). The

team will also want to review the envlronmentalrecordspertainingto the past

= management, dtsposal (on-site and off-site.), clean-up, and regulatory

compl1ance.

Contactsfor this portion of the Survey will Includepersonnelfrom the Safety

and EnvironmentalProtectionDivision.

g.2 Record,sRequtred̀

Flles will be reviewed as part of the Survey, Includlng documents not yet

reviewed or received (e.g.,classifieddocuments, Indlvidualflles, documents



not yet identlfled). Specific documents and flles to be reviewed as part of

the Survey include,but will not be limitedto, the following:

o Past waste mangementplans.

o SOPs regarding management of hazardous substances, dlsposal area and

storage areas•

o Hazardoussubstancesinventories.

o Listing of areas used for hazardous substances storage, receiving and

shipping,and disposal.

o Historlcal files on past operationsand processes, substances used, and

methodsof handling and dlsposa1,

o Files on past off-stte waste handling and disposal. _

o Record_ of factltty expansion and bulldtng rubble disposal.

o Descriptions and Notifications of inactive waste sites and potentlal

areas of contamination.

o Descriptionof a11 waste management faclllties, Includlngburied tanks

and structures(existing and removed).

o Historicalaerial and surfacephotographsof the facility.

o "Interviewfiles" for the draft Phase I InstallatlonAssessmentreport.

o Files pertaining to any radiometric surveys of the stte grounds.

o Documents pertatntr.j to past, current, and proposed remedial acttons at

BNL.

o Environmentalrecords pertainingto past faclllt_ responsesto hazardous

substance sptlls and releases.

o Draft Phase II and III materlals, Incl,dlng working copies, internal

memoranda,correspondence,and calculationsheets.



10.0 HYDR_EOLO6YANDSOILS

- 10.1 Issue, Identtficatton

One of the major environmentalissues at BNL is the releaseof contaminantsto

the sole source aquifer, Both radiologicalparameters and toxic organics have

been found in the subsurface,mostly as a result of past practices.

The Survey effort wlll Involve the evaluatlon of recent studies of site

hydrogeology,determinationof the status of on-golng studies, and the review

of plans for further investigations_nd remedial actions. Each potentialor

known source of groundwatercontamination will be visited, and drilling and

sampling activitieswill be observed. Many of these visits to sourceswlll be

conducted Jointly with the RCRA, CERCLA, and/or surface water Survey team
i

members. Personnel at these various facilities will be interviewed to

determine past and present waste-handlingpractices. Well constructionwlll

be reviewed both on "as built" diagrams, and in the field. Potential

groundwaterrechargeand discharge areas will be investigated.

BNL is 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 recharging them into the aquifer.

The sanitary treata_entplant discharges into the headwaters of the Peconlc

River w111 percolatecompletely into the ground during the dry season prior to

leaving the BNL site. Because BNL and its neighbors are all dependent on
)

groundwater for water supply, contamination of groundwater can have

potentiallysignificantenvironme_Italand human health consequences.

Known or suspected areas of soll contamination wlll also be visited.



Observations of soil staining, surface drainage pathways, and nearby

monitoring wells will be made. Soil sampling activities will also be

observed.

Severalareas of specific interest have been identifiedthroughreview of the

data received thus far, These include:

o Solvent contamlnated groundwater plume adjacent to hazardous waste

managen_nt facility.
E

o Tritium contaminationof off-sitemonitoring wells from sewage treatment

plant discharge.

o Groundwaterrechargeareas, 6

o Solvent contaminationof water supply wells.

o Potentialgroundwatercontaminationfrom radioactivewastewater.

i

Discussions will be held with per,sonnel from Safety and Envlronmental

Protection,facilitymanagement,and facillty operations.
_

Files wtll be reviewed as part of theSurvey including documents not yet

reviewed or received (e.g., classified documents, Individual files, documents

not yet identified). Specific documents and flles to be reviewed as part of

the Survey include,but wlll not be 11miredto, the following:

o Sampling proceduresand analyticalprotocol ,

o Well construction(as built) diagrams and current well locations

o Chemical analyticaldata for soils, groundwater,and/or springs

o Additional"geologicand/or hydrogeologicinvestigations,as available

o Groundwaterand soil monitoringprogram plan



o Identifiedareas of radioactivecontamination shown by aerialradial+ion

Surveys.

o Potential groundwater contamination from any leakage from radioactive

waste transfer lines.

o Groundwater radionuclide contamination from 650 sump releases, and

"chemicalholes" at old landfill.
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APPENDIX D

COMMENTS FROM USEPA, NYSDEC,
BROOKHAVEN TOWN, AND SUFFOLK COUNTY

- DUI_tlNGPRE-SURVEY SITEVISIT

D.I Comments from March 10+198.7 Meeting with State and Federal Agencies

:i::
D.1.1 Site,Specific Issues ', _ :,. ::

p,e; gi, .......'• Due to inactive waste disposal sites, BNL has been placed on the sl;ate Su 'f_:ri ist. '_;"
s_', ', ", ,v, ,++

. ', .. ... * .+.

• Explained Suffolk County's concerns regarding discharge,,of rgdi@acti.vity from sewage

treatment plant, discharge of toxic or rad[oacti'_e,(:onta_inarits into septic systems,

presence of alleged dumping pits foF':racl}oactive:'.ma"t_jals, and unaccounted-for
. ,. ,o ,

radioactive air emissions. • _',' • .'

, ,., ';.:.',, . ,.:..
D.1.2 Survey-Related Issues, ... " ' :,;_"

', , • .. v'

' . i _ • . _ ,

• Expressed'_i_rest.:in hd_'.t_e".$urvey would solicit comments from individuals living on or

ne;ar!i_ii_,Pec:0;N:c"l_iver,dov_i_stream of the site.

++,;..i++,;,. + .m,+ ,.+,
, • " ' •. + ., _olm,+++ + . •

° +'e+', Ex_):l_jne_:'t_at there is a public perception problem regarding both off-site and on-site

_'='.' . .' cont_ination, especially the latter.

,, ,
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t

D.2 Comments from March 11,1987 Me etinq with Suffolk County and Brookhaven Town

D.2.1 Site-Specific I_sues
q

(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.")

• Contamination in the 650 SumpArea ":

• Elevated levels of Strontium-90 in Well WL as a result of accidental inje_:tic_'n'6f..r'_dioac_#

wastes into two monitoring wells. ,_ :'.. .,. ,, _.0

• Contamination of the waste management site with tritiu_n.'. ' - . ',

._,.,, . .°, 't , :p

• Contamination of two off-site residential ,_ells Wt.t.htr{_'i,_m"ahdi"organic solvents.

• Organic contamination plume em_natti_:jfr.pmlt_e Razardous Waste Management Area.

'.", ".."-. ":2;:

• Jurisdiction of,S_oll<'idounty over BN_activities.
.,.,,_:;.i,_'" :,: '... .....:.,

_.':, ' #" _' i,'

• ,:Di!_;_!_j.e,._.: o}:£{_)icor.ra.diog"ctive:, substances into septic systems.

"'e'.. ,Pr_te _'ti_'en 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.

• 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.
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• BNL view that contamination is not a problem of significance to the community as long as

it is confined to BNL property,

• Reluctance of BNL to allow County surveillance or inspections.

• 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, ""_ii. _:i:"i..,

i . , , *._ ,.

• Lack of a state-certified laboratory for conducting monitoring an a!y..ses. " ' ' '- '_;"

• Concern that SOpercent of the Cesium-137 radioactivity fb_nd in'Pe_.orli¢&ak_'was directly

related to BNL activities. .: .... .... .. : ._
• , ,...:, .'.r:,,:,:'i' '.'. 0

• Historic emphasis on radioactive _oni:t.of.ih_l,.rather than chemical contamination, even

though BNL has always used larg_,yolr_t_es of _hemi_:als.

' ' v

• Groundwaterm_,'nito/;ilr_ig wells not'_operly located or deep enough to adequately detect

or define _w°n .,_, suspe_,t_di_"'o_tamination.

'"" '",_ " '_ ", t,_ ° "" ':_

• lh_.d_q_,,te in on of known or suspected sources of contamination.

""_",. "e' Sew_ collection system, due to old age, may be a significant source of groundwater

". pollution.
° ;

- • Lack of implementation of Suffolk County's Article7 regarding storage of hazardous

chemicals.

• Minimal inspections and monitoring by the state.

• Failure of annual environmental monitoring reports to cover ali environmental problems.

• Lack of written documentation from BNL officials.

• Lack of a historical search to determine waste disposal practices at Camp Upton prior Lo

- DOE occupancy.
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• Contamination of sediments ano aquatic life in the PeconicRiver from the sewage

treatment plant.

E

. • Acceptability of the landfill closure plan.

• Lack of information _n fuel leaks and spills.

; '

• Delay in detecting off-site g,'oundwater contamination due to insulation of BNL'by'a I._i4:je
block of property. .," .., '. ".:i",

'.. "., ,:., ,_;i_

• Need for a building-by-building inspection to ensure that co.n'n"_ti:ons '{o:-_:essiS_61sno
• ¢" _' s.

longer exist° , '.

o...;. '. '.:.

• Need to investigate whether roof drain_:'ha_e':been,.'_ap'pedi,into and are a source of

contamination. , . _'. ",;:,

• Disposal of sludge fro(n the sewage"trea'_.ent plant.

•, . ,,,I. ' . " '.' ,'q'

• Need to k_'_loca.tion of"el#_:_]"tanks.

, :._..".:., 'i"_-' ",_'" ',"'
• ,," 4' ," e"',,_4" .q".'" '. :' ' .'

.: . ,,. .., :_...'.,,........ .....
• Ne,ed a_equat_,pr.Og'ram for ali underground tanks

... "_' _o' "'..,, t _.

B.Z..2, '.."i"Surve_f_Related Issues
'.

..

" • Expressed concern that the Survey would wait 2{ 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 tl_e public ;:o 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. ', :..._..:i

_. ' i'.._.'
¢ _,:,, '.

• , ,rF• Offered access to county files. ,:,. , :,.:... -.,

e: '" ': ' '" " ' '"_'*

• Asked if the the Survey would look at the present use of..buildin_.'$.as wel,"is trace the-- ,,, • , '., ,, ," •

history of each building and associated dischar, g_s. ".. i.,i "_.,,"j",, "."';

', ,., ",, , •,, , ', _,. #
, '.., _, ',. ,, *, , _,,

i I . , '. , ",' ,,_, ,, _ ,

a('ts already and
• Hoped that the Survey would not b_ JUSt,a.l&_tlng_f,.wl_ known that each• .', ...._:. ". • .' ,."., '."..,6

of the known problems would 5e'e.xp[_red t'o c_eclu_lon.

•, •. _,6 '•',
. .' . t.': ", ' *

,, lr" ' "' _' ,

;. ,'"'.'.".."•, ', ,.,

... i,_..

...,, "_iii_.,,.""""/ ', :'"i: ._', ,. • ", . ...,w,,,,

- ,. ', '.. ', '..";_,

,;* , ., ,1_66

,. ',
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r

CHEMICAL SYMBOLS, ACRONYMS, AND ABBREVIATIONS
'1 i i1'

Alpha
. ii i

ADD Accelerator Development Departmentiiii i i .
,.

AEA Atomic Energy Act
iii

Ag Silver
lr _'...,

i

AGS Alternating Gradient Synchrotron ,:
,.o,,. :...,i

',:., _..;{

Estimation of radiation doses caused by airborne ,,;_,
AIRDOS radionuclides in areas surrounding nuclear facilities "'!'."_ " ", , '_ £ .:

,,,. ,.: ,' '_',::_'iii_
ALF Alternate Liquid Fuel . ;,., ,_/:.,::_,..,?,._,.

II [ I I I .ii' I I •
,-; .... ...., ._ ,,

ALARA As Low as Reasonably Achievable , "..' ....'::., ,,:'.-
i I F'

ainu Atomic mass units " " '. -." "", ,

•..4-_ ""' "..... 'Ar-41 Argon (Nuclide,ato,m, weig.ht' = i.,,,, ._ :. .,_
. I " '"._;,'.'As Arsenic ' "_.;.'_.. '. _, .,,. ,,

' " ' ',i ff _'l' lT I I I '

Avg, Average ,:. . _.. : ..-. v,.

:- 13 Beta . ",'...'... ,,.:, ,, . ,, , ,± __ ii

Be Beryllium .... '.',,
'1" I_"i°

BGRR .,,.; ,J3ro;el_haven Grapl_i_t'eResearch Reactor
n i _ " ,.li i ii ii

'_"" _'h_ ,e,ni_in Facility- BLIP ,.'./,::" ,..B.roo ._. : 'Gar Isotope Production

t_!:. .:._', ",'',"'',' Broo_.had'en.,, National Laboratory,.

' _B_aF:z_.y ".i;'...i_:ai_iumfluoride-dysprosium'_ ,," • m III

.',. ..,..... Cadmium, i ii i

" " . CE:_(:LA ComprehensiveEnvironmentalResponse,Compensation,
- . '. and Liability Act of 1980

'•, : CFR Code of Federal Regulations
i i

Ci Curie(s)
iiii i

CLIF Chemistry Linac Irradiation Facility
i ii

cm Centimeter(s)
ii

Cr Chromium
i lt

Cs Cesium
ii i i i i i ii

CSF- Central Steam Facility

Cu Copper
i iii

cu ft Cubic Feet
i i i i

cu yd Cubic Yard(s)
, i
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CHEMICAL SYMBOLS, ACRONYMS, AND ABBREVIATIONS
PAGE TWO

d Disinteg rati on(s) "

d/m/g Disintegrations per minute per gram
ii

dim/100 ml Disintegrations per minute per 100 milliliters
i i

DAS Department of Applied Sciences
. _ _ _ s' '"_

DOE _ Department of Energy
., :,....:,'i .... I'.: ". :

, 1L,.,:_

DOT Department of Transportati on ..._'..:.., "_.,,..i._::i;_,i i ,

DRE Destruction Removal,, Efficiency '"' i"_' it , "".:"
':,'q,,

';; "r '_ _':-..""

DWS Drinking Water Standards '":"' '""_"" 1,. %, _..,. E

, ". .. -,

EMR Environmental Monitoring Report ,,. ,. ' '.,'" "::_:,.
,, . t.. 1 f'J", " 'i '"

,, . ,., . .', ',,,. ?,

EP Extraction procedure :.., ,...': ., ,:..'. ,,>
' . , 'i', :, ..... _ _ ....

Ag" ".. " ., "': .. [::. ',i';EPA Environmental Protection e.ncy ,:.,,. . ,',, _,,
i - . | r "'" Ii ' i • -

ERDA Energy Research and D_iv_opm"ent _m, ini's_ation
,,, 2, , _. - "' ';_

Fe Iron .. ':.. ' " ,.. '.:',, i'... './.':., "

FEIS Final Environ ril',en,tai';li_ 15_t'_t, ate m ent
' I ' _ll

ft Fo_,'t,(feet) ,... .:,,, , • ,%

.LL I ' 11- "'i"':,  quare,foot!f t) '",.: ..'lr _ 'l _' " i

FUSRAt_';_i,,!£_..,..,:,.. ,,. ..LF'_)rme'H_/,_i:i'i'zed...Sites Remedial Action Programi

'!_q';;'"" ' '"" Fisc_year,:/!.,, .;.-...'.,:?.:....,., ,

/ _,_¢:, "'"'::i>' Ga(Ion(s)
I °/ i

. .. Ge_" Giga-electron-volt(s)
, . ,11 i i •

. . Gpd Gallons per day
iii i i

Gpm Gallons per minute

Gross a Total alpha activity
i

Gross B Total beta activity
_

Ha Hectare(s)
i i i

HEPA High Efficiency Particulate Air Filter
i

HF Hydrofluoric acid; hydrogen fluoride gas
J i

HFBR High Flux Beam Reactor

Hg Mercury
' i
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PAGE THREE
i_ i i i

HNO3 Nitric acid
i '.6 i. i _ i , I

hr Hour(s)
ni

HT Tritium gas
I III i i I li _ Ilrmlme

HTO Tritiated water
i ' * 'L-'',

a_ HWMA Hazardous Waste Management Area
,,..*..,: ,."_I I IH i

' ,'.:. , ._,,:_

ICRP International commission for Radiological Protection ..,'i_:i.,,_,

in Inch(esi , ", ':" .": "':"'_ii:_._.....,
,i...:_,.i; %....

°_', "_e'"

Kg/year Kilogram(s)/year ,;.,;,j • .', ;..;.,.,. . ,":::
i .,. ,, ' _'," , ' "4 ?,

Km Kilometer(s) -.,,. , ,.. ::. " ,
, , , ,, 'i' ; ",T ",,"i " '{'''' ;"_

I Liter(s) ,.,;L. '.,,,*,.,., "" .. ;:,., • ;-_ _',.,, ,. ,

Ib Pound(s) , .....,. ',.,., ,::.... .

LFS Light Feed "":",,,:.,."
, , ., ,, _. ?.LINAC Linear Accel r '. ,

• _"

LgW Low'revel waste "',,.i',,. 'L:'.:;,. ,u °

m .:.'" .,. "

m2 ..... " _e._ef(s)

., Mi<f_curie(s)

- "; icrocuries/second

', ,, .'' Cubic meters per day

. Million electron volt(s), t
, ,,

, • •

. : mg/I Milligrams per liter
'Q, i iii iii ii i iiiirl:,_: i i

, _mhos/cm Micromhos per centimeter
.....

I

mi Miles
i i i_ i i

rain Minute(s)
li Illll I i'l i'

ml Milliliter(s)
I i i !

MLD Million liters per day
lip

Mn Manganese.

MRC Medical Research Center
i iii i I

mrem Millirem
I I i ii li

MRR Medical Research Reactor
__ i

MW Megawatt
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CHEMICAL SYMBOLS, ACRONYMS,' AND ABBREVIATIONS __
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Iii i i

Na Sodium
i ii i i

NE Northeast ,
i i i i

NCRP National Council on Radiation Protection
..........

i iii ._ _

NEPA National Environmental Protection Act
i iii i up i

NESHAP National Emission Standards for Hazardous Air Pollutants '":_..,
...... ,, ,, , ,, %: :....

NNE "'--"--"o_'-eas",,_uru_r_ r_n _ ,. •.... ' .....",,i'.:'i....
,ti i li ',, .

NNW ' North-Northwest ,.. ,," .' '...:::.., =
...... 't,', .' ,' ",_;;

NPDES National Pollutant Discharge Elimination System".:. ":" "'"
....... , ...... . ...... :._',:".. , ::_.".'.;:.,,

NRC Nuclear Regulatory Commission
. I ii _' _ li I I' " , 'ii'"ii i I , , _, .

NSLS National Synchrotron Light Source,.... ,...,. ., " '".ii_
i i ' i ' • i I Illll_' ' I' I I

NY Ne Yo k " , ..,." .....- ' '.W r *,,, ". "" " ,, ,
' _., ,', -. '_,,

"' ' __ ' ' _ . I, . I I' " I I I ' __ --

_vv'"" Northwest ; "...... "":. " -'!.'., .0 ,Oo '..

., ,, li i ' ' ' "_ " ' % , ,,

NYS New York State ':. ".,,_' .'_,,;,,. '.,.".... "

NYSDEC New York Stat_l_ep_._tent'ef:_nvironmental Conservation
° I ' i_ i iL.

I NYSDWS Ne_/.York State Dr fnkir_'gi'flVater Standards

;Oxyg_.n (Nuclid_ wFtF_atomic weight of 15)10. , "-, ..,, "i 'l , _' I' "11
I f'.:" #'" ' " "

Rb , "T::t.... pa d ":_:i.";"::"

...,: #B:::"I ":_i.2' Po,l_'. ominated biphenyl

....... -. " ._:_'!_Z. , ",. P"olychlorinated biphenyl .... -', ," , " _., ' '"":" Picocurie(_)
' i

v., ., 3ClOg Picocuries per kilogram
ii i i . iii

• ": _Ci/m3 Picocuries per Cubic meter

pH Negative logarithm of the hydrogen ion concentration --
i L

PIC Product of incomplete combustion__
POHC Principal Organic Hazardous Constituent.......... i

ppm Parts per million
I

psig Pounds per square inch (gauge)
i i-- ii i

_VC Polyvinyl chloride
laiR i ,i --

QA Quality assurance
i i ii

Ra Radium
i i i _-

RCG Radiation Concentration Guideline
I ,i I
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CHEMICAL SYMBOLS, ACRONYMS, AND ABBREVIATIONS
PAGE FIVE

_CRA Resource Conservation and Recover' Act
i iiii i

iii ii

Rem Roentgen Equivalent Man
i

_,WDF Radioactive Wastewater Distillation Facility ii

i i

SARA Superfund Amendments and Reauthorization Act of 1986i II _ _"., _

SCDHS Suffolk County Department of Health Services "'

S.E. Standard Error ..,'"L "<'i",
iii

SE Sout', _east ,: i,'" i' ",.;::'..,'_k". ,-
I i

SEP Safety and Environmental ProtectionDivision ,, '.?.:.,. ....:"" "?'.":..
,,,,, I :% .... , '" ;__ 'w' '

S:MP Surplus Facilities Management Program,:,.. ',, ,,}:, .,:,!_:_
i iiiiii i iii1[i i . I i

- P a m s.t_m ''..:i.='"'''""._>
SPDES State oIIutntDischargeEIi in_t_.onSy, ,i.,, ',' ","i '_ ',

SSE South-Southeast *":' ". ". •'"'"" " ,, :.-.i_, -I, I lt l l I
' ;T.. _, .,., ',,. ,, '._.,

TS-SW South-Southwest ' ,'..,_. ', ". <','" _
__ _' _.: .,,.. .'... :..', ,,'

,amsor '""SPS Special Pro§ , .. '.C.t ,, , _
i i , , , .% ,. ;, ,-. ", --- , .

Sr Strontium '., ',. X."'. " " *
• q _l, --

---'---'-- mh ' " ""90Sr St tium-90 '., .;,"' " ", i i i iiii

" " ' 'e treatment"pl" nSTP "' ":"Sewag a t
'_''"'"_ , '1 _.t_"_i I "'" ""

SW ""'""".'.,". .S.,outhW@_t ."'
,_.,. __'i'!'_."' ," . ,.,'" ,, ' -

:._ " " _,VVast,,eManagement Unit-_'_....',0, "' .... Soft
,, w illI"td it"'*" [ '" iii

• '. i ['X I_CO."_',_.'#. "<.Tetrachlorodibenzo-p-dioxin
7_ ...... hyl, . ' " '"" Trichloroet ene I

, _ .,_ I

': " "' TCI_" Toxicity Characteristics Leaching Procedure'. i i
ii i

" " TLD Thermoluminescent dosimeters
", " .. iiii i iiii i

• TSCA Toxic Substances Control Act
i i,11111i i

TSS Total suspended solids
i i i i

U Uranium
i i i ii i ii i

tJSDOE U nited States Departmentof Energy
i i i lUl

i

USEPA United States Environmental Protection Agency _
i i i

-IJSGS United States Geological Survey
iii i i i

UST Underground storage tank .... i
i i i ii

UV Ultraviolet
i ii i i irll ,,

-VOC Volatile Organic Compounds __
imii i

i

VUV Vacuum Ultraviolet lUl •
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lUB"iiii i iiiJ

WAA Waste Accumulation Areas
i ...... -

WCF Waste Concentration Facility
i i

WNW West-Northwest
t tl

Zn Zinc
tam , tam ,_

% Percent ,..:

3H " '",:'
Tri ti u m . . ,.. ,I : ,,.i(::.!,

i i i i iii i ii i iiii i I ¢ ,_, _ _

137Cs Cesium,137 ,. ,, ., ',.,:,:,..'
°%, •

" ' , ' ' " .;,'- 'L.'.._,

60¢o Cobalt-60 •.:'. .....'" ""
I inillnl , i| I '1 '*"'"e_',,_', ,,,

22Na Sodium -22 ':" ," r 'i i iii ii
,.. o •

ii

' ': " 'i", i7Be Beryllium-7 ,,., ,...',. ...;... . i-
_'i' '_'n "'_- • ft u|l ,

Deg ( d n_ig ,ida) ' "" "°C reeCelsius or egreece r . ", .... • ,• .,'. ,. ., _,

°F Degree Fahrenheit ;;: ':' ;' "" :.', .,, t. '.' '°. ".'

i iii _ | ' '1 ii e '_* "' ii,.' _°, t. '_ .'" ', ,i t'

< Lessthan ,, '. ' _..,. '_ :_. '..'". ", , ',', "'i'_, '.','" ", ,, '"','i

_- Approximatel)..i'.., "_.,"i.":C ":;,.'-, "
.t t ' |

./,_ '.' :.

_,'.. _ ' , ..' °."
' 'i _ " 4

s,';'.'V'_ _ ',. ', _.'
. , , ',.,.

_" , d' % '" _' "
'......':_ .._:, , ,,.. , ,i,_

"':i_i,'S.',::"' "" "
. ._" _ '.• ,,, _' _; ,'..•,... ,i, ';.;..:',..;'" _'."°

_..., _ _..., .._ .,i..."'"".
• ',;" .'..;.." :' ,_'

' #'L , _': ;':.'_...
., .: t " ;'6"

.. , ' -'{:.::,
',., ', , .- :,

• , . ., ,1_, _

'. .

, .

, ;
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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, rad, and rem. Roentgen isa
unit of exposure, while rad and rem are units of dose. Therefore, before these units can be defin.ed,
it is necessary to know the difference between exposure and dose. Exposure is a measure of/.:{he
radiation to which an object is exposed whereas dose is a measure of the radiation tha_*actr_lly
interacts with the object, ,'.",, ',"_,.;:!,

, J "%, ;,

The Roentqen (R)is a unit of exposure to ionizing radiation, lt is ttiat ampunt _itx-ray:i_r gamrfi_::
radiation required to produce ions carrying one electrostatic unit of et_,',trjcal c_$(;_e ;J_:.,lcubic

centimeter of dry air under standard conditions, lt can be relatedto the rad, arid:the re._, Title"unit is
found on the indicators of many radiation detection instruments:.. Rad4al;io_&_eadi"r_js in mR/br

(milliroentgens per hour) or pR/hr (microroentgens ,per.,:.bourY:,:are freCluefitty reported for
penetrating radiation (x-ray or gamma), ' ' " ' " " ''

<r..., ::' "::':::",',;L%

Rad (acronym for radiation absorbed dose)- The ba_ici_nit"C_f,..ab_orbed'_ose of ionizing radiation. A
dose of one rad means the absorption of _O0ergs_._f. ra_[_tio'r_;'energy per gram of absorbing
material. Although the rad is a measur_'Qf i_'_a,t[0d'_od_£ed, it does not give any information
about the biological effects of the radiatio'_'_hat'].s:ab_orl_e'd.

, '. ". '1,5,

Rem (acronym for roentgen eqi_.ivalent mah:iY,, Y'l_"eunit dose of any ionizing radiation which

p-'_'oducesthe same bioJo._c_aleffect..as a u,_i*t old'absorbed dose of ordinary x-rays. Rem is equal to the
dose in rads multip_;!_' by..an api_i.b_erilate quality factor, which takes into account the type and

energy level .,o,{._a,dia'__:,ca'using l:14e"dose0 Quality {actors associated with each specific type of
radiationaf_.i sl:_d',be _W_: .,:.i,#

7, "'_;::,_'"_";..... , ......
• • ' ':, ", "_::"+ Radiation Type Quality Factor

:';' "' "" "_," II1' llli I

', "." Gamma and X-ray 1
• ,_

11111 i ii i

' = Beta 1
i ii ii i ii i iiiiii ii

Thermal Neutron 3
ii iiii

Fast Neutron 10
i i iiiii ii iiiiir

Alpha 20
i ,,, , ,, ii

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 0.01 rad of fast neutron radiation, the total dose in reins (for

gamma radiation, roentgen (R) is equivalent to rad) is as follows'

F-1



Rad Dose QF Rem Dose
I I '11 I - III, I I

Gamma 0,02 x 1 0,02
i in i i iiii r

Beta 0,05 x 1 0.05
I i

Thermal Neutrons 0,03 x 3 0.09
i i i

Fast Neutrons 0.01 X 10 0.10
i ii i iii rl i

TOTAL DOSE 0,25 rem ,_
; ";, 4

As mentioned in the definitions for rem, dose equivalent, (usually expressed in rem) is ,the,pr'6dq#_:{of

the absorbed dose (in rads) in the tissue of interest, and a qua ty factor (as described.'&_btsv_). "ii:"!,, ,...,,. _. ' .;'..,_..

C....ommltted Dose Equivalent- The integrated total of the dose-equivaleqt _r.£_.te,us_art,_"e'_ter,.along
time period, in a particular tissue following the ingestion or inhalation of 'r_cJ._oactive"ma{e_l into
the body. Ingestion Or inhalation of radioactive material prodb't;,_.san i_r_ter,h_l ,.dos_(one which
becomes part of the body) versus exposure to gamma an_lk:lrrx-i'ai_ fro"m'._.s6u'r4"_sproducing an
external dose (one which does not become part of the ,b.edy_an_!' ce,a_e_ wh_. the individual moves
away from the source). In keeping with ICRP recom_en_:_tio_,!l_oi;_i_i:_E'_',.¢his"'tcommitted '' period is
set at SOyears. The dose equivalent rate will decr.ease"_&ch '_/e_r as_"'result of radioactive and
biological,decay, ,,:_:, . ;.: _'.,,, ',,,- ', ;:,• ':'., ...,...'_. ;,. ,...".., ,,

In an effort to have a way of measuring,"on an':_,'_ttial _.a_is, the biological effects of radionuclides
that affect only particular orgar_Utissues(so:¢'allecl::_arget'organ irradiators) versus being distributed "
equally throughout the e.r).t.ire"'..bo.dy(so-calledi'_hci'ie-body irradiators), the concept of "Effect ve"
dose-equivalent was _.rol_d. Target Organ 'Nradiators are materials which primarily concentrate

biologically in one _.:'.aT_Jcul.a.rorga_.sU:_h_'_S strontium-90 in bones. Whole-body irradiators are
materials that.._aye _'aff,[i_l_y for'_..,#articular organ and distribute somewhat evenly throughout
the enti re,.b_:s'_h as_r_iuro,-:'_!,

,,;. .£",. '!,'. ,_._,; ',, ,,

,, ".',_, t.',,_;,,': '_,_., ,. ' , ,

Ef.fectw,e Do_.;E_t.a:[.val.ent(EDE) _sa quantity defined by the sum
, ,,. ,' . ,; "._iI.',,, ,. ,,:_,.,

', "','.."" EDIi* = T.WTHT(for ali tissues affected)

".. '. Where WT 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 HT is the average

dose-equivalent in tissue T. HT may be from external or internal sources, Values of WT
are listed below:

.,

Tissues Weighting Factors
I' II I

Gonads 0.25
i

Breast 0.15
i i

Red bone marrow 0.12
ii ii

Lungs 0.12
ii i ii ii i

Thyroid 0.03
i i

Bone surfaces , 0,03
i lP i I_t

Each of up to 5 organs with the 0.06 *'
next highest dose equivalent
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An example of Effective Dose Equivalent calculation for hypothetical incj,?_tionof 1 microcurie of
strontium-90 isas follows'

i ii i ii ii i i i i , , iii

Tissue Weighting Strontium-90 Tissue Product
Factor DoseEquivalent

III II I I II III

Redbone marrow 0.12 0.7 rem = 0.084 rem
i i iii

Bone surfaces 0.03 , 1,6 rem = 0.048 rem
__r , ...,.._

Whole-Body 0.132 rem _.;.

Effective Dose- _!'i: _:i;'i
Equivalent ,. :' '.;"_'.. _''"I,"i.';!..

' I I ' l'|' _ _ ' _,'_ i_
, ..,_. o ,, ',,,,',,%

, ';?",., ,.i: ;: ,' '",:,:::'_
This hypothetical example shows that the tissue dose equivalent !.mm ing¢_,t.j,_g,.,l_CI Of
strontium-90 to the red bone marrow and bone surfaces is equivalent to'i_i_'bole-bbgy ei'po'_ure of

0,132 rem, , ,:'., " .,., '.::.

Committed Effective Dose-Equivalent - The sum of comm,itt_'.d"do_e'_:_luiva[_tto_'ndividual tissues
resulting from an"intake, each multiplied by the appro_o_J.ate"_1g_ti_._,,fac_dr'WT. As mentioned
earlier, DOE'has set thecommitted dose period .at!._Oyegr._,an(ii.;_.ke's'ti_:tt_account radioactive and
biological decays, ,:" ' 'i:", ',:!:- ..'".

. ','. :'",,._i,,._,?. ,,:,",,. -'
,' ,,, _,T,',_,, ,', .',.. '.,, '_'t ,,_,.,,_

Collective Effecti..v.e.D.o.se-Equ.ivalent- l=he, cc_t!_:ti:_e';e'ffect3vedose-equivalent is equal to the

integrated sum of indiv'idual e!f.ective dose"e'quivare_ttlm'es the number of individuals exposed. For
DOE purposes, the collective i_ff.ective dose_e_uiv'_l'_nt includes those people living within 80 km
(50m} distance from site._unda_i_s and fo,r50,_'earsfollowing each year's release. Other terms that
have been used t_:'_e_cribe l:l_i'g are','population" effect ve dose-eq ' ",,_ , ,, .... .,'....... ; , ,.;. ,.,., .". uivalent

and collective

comm=tted eTTecz=_os_._.qulval_pt'wh_ch, in the latter case,is intended to highlight the fact
that it is no.t;a',_!_ y__!r_-is"calc;u_,ti0_.

For.'examp_;i".'_ effe_ci_e dose-equivalent attributable to natural background radiation in a
, ',' .. _"' ,_ __':"T,, ' " ;_ '- .....

,,part_c_.l._rarg_.:.._189.ro'rem and the population _nthat area is 210,000. people, the collective effective
d_se-c_ifiivale_!,,,is 189mrem x 210,000 people = 39,690,000 person-mrem (or more Commonly
39,.69.'0person-rem).

%, ,_,

==
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