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THE DEPARTMENT OF ENERGY
PRINCETON PLASMA PHYSICS LABORATORY

ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains preliminary findings based on the first phase of an
Environmental Survey at the U.S. Department of Energy’s (DOE) Princeton Plasma

Physics Laboratory (PPPL), located in Princeton, New Jersey. The Sqrvey is being

conducted by DOE's Office of Environment, Safety and Health.
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The preliminary flndmgs in thls repart_ are'subject to modification based on the
results from the Sampling and Ana#ysns -phase of the Survey. Preliminary findings
are also subject to modtflcatlon based on comments from the DOE Princeton Area
and Chicago Operatwns Offices concermng the technical accuracy of the findings.
The modified fmdmgs w:ll be mcorporated into the Environmental Survey Summary
Report. e
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EXECUTIVE SUMMARY
Introduction

This report presents the preliminary findings of the first phase of the Environmental
Survey of the United States Department of Energy’s (DOE) Princeton Plasma Physics
Laboratory (PPPL), conducted June 13 through 17, 1988,

The Survey is being conducted by an interdisciplinary team of envuronmental
specialists, led and managed by the Office of Environment, Sa?éty and Health's
Office of Environmental Audit. Team members are bemg pruwded By private
contractors. The objective of the Survey is to identify enwronmeﬂtal problems and
areas of environmental risk associated with PPPL The Survey covers all
environmental media and all areas of envnronmental mgu!atnon It is being
performed in accordance with the DOE Envnronméntal Survey Manual. This phase
of the Survey involves the review of exlstmg site eﬂwronmental data, observations
of the operations carried on at PPPL, and mtervmwswnh sit'2 personnel.

The Survey team developed a Sa'npnng and Analysns (S&A) Plan to assist in further
assessing certain of the env!fonmemar problems identified during its on-site
activities. The S&A plan is bemg devehbped by the Idaho National Engineering
Laboratory. When completed, the S&A results will be incorporated into the PPPL
Survey findings for_in’,iﬁius'ib'dfirl‘\ f;h;é-fnvironmental Survey Summary Report.

Site Description ..

PPPL“qg_c.Q';Si'f.es',:.é‘-'?.z,—acre site .n central New Jersey approximately midway between
Ph,i#éd'él@hia"‘aﬁ'd New York City. Althcugh the land is leased by the United States
GB\)fem'r'rient from Princeton University, the buildings are government-owned. The
Labof‘afogy also leases two office buildings approximately 1 mile north ot ithe main
site. PPPL is managed by DOE through the Princeton Area and Chicago Operations
Offices, and is operated by Princeton University. Since the early 1950s, PPPL has
been involved in fusion energy and, presently, it is the primary Federal facility
devoted to research and development of magnetic fusion energy as a viable long-
term method of generating electricity.
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No substantive environmental concerns relevant to the Survey were raised in a
meeting with Federal and state regulators.

Summary of Findings

The major preliminary finding of the Environmental Survey at PPPL is that the
potential exists for spills of polychiorinated biphenyls (PCBs), mineral oil, and other
hazardous substances. Should spills occur, they could result in the contamination of
downgradient surface water, and the groundwater underlying and dmwngradient

ofthesite. T DA

Overall Conclusions ,

The Survey found no environmental problems at PPPL that represént an immediate
threat to human life. The preliminary fmdmgs ldénmfaed a~t PPBL indicate that there
are several environmental problems which are :h& ms:u!t o\‘ both current and past

e
Yo

operational practices.

The environmental prob'ems descnbed m thns report vary in terms of magnitude
and risk. Although the Survey~re|ated S&A will assist in further identifying some
suspected environmental problems at the site, a complete understanding of the
significance of these and other |dentlﬂed environmental problems requires a level
of study and charactenzatlon that is beyond the scope of this Survey. Actions
currently under way or planned will contribute toward meeting this requirement.

Transmitt;l::a‘iii;[; EolloW;‘Ub of Findings

The prehmmary f;ndmgs of the Environmental Survey for PPPL were shared with the
DOE Chlcago Operat:ons and Princeton Area Offices and the site contractor at the
Survey;lqseout briefing held June 17, 1988. The Princeton Area Office has
developéd adraft action plan, dated August 1988, to address the Survey preliminary
findings. A final action plan addressing all the Survey findings cited herein will be
prepared by the Princeton Area Office withir 45 days after receiving this
Preliminary Report. Those problems that involve extended studies and multi-year
budget commitments will be the subject of the Environmental Survey Summary
Report and the DOE-wide prioritization.

ES-2
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Within the Office of the Assistant Secretary for Environment, the Office of
Environmental Guidance and Zompliance (OEG) has immediate responsibility for
monitoring environmental compliance and the status of PPPL Survey findings. The
Office of Environmental Audit will continue to assess the environmental problems
through a program of systematic environmental audits that will be initiated toward
the conclusion of the DOE Environmental Survey in 1989.
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1.0 INTRODUCTION

The purpose of this report is to present the prehmmary findings made during the
Environmental Survey, June 13 through 17, 1988, at the U.S. Department of Energy's
(DQE) Princeton Plasma Physics Laboratory (PPPL), Princeton, New Jersey. As a
Preliminary Report, the contents are subject to revision. Revisions to the
preliminary findings based on technical accuracy review comments from the DOE
Princeton Area and Chicago Operations Offices (PAO and CH) and the results from
the Survey's Sampling and Analysis program at PPPL will be |ncorporated into the
Environmental Survey Summary Report. The PAO and CH mané'g"e P!PPL which is
operated by Princeton University. AR

o
.
|

o .
N ", ." *
‘ A4 )".

The PPPL Survey is part of the larger DOE-wide Enwrcmmental Survey announced by
Secretary John S. Herrington on September 18, 1985. The purpose ‘of this effortis to
identify, via “no-fault” baseline surveys, exlstang enwronrnental problems and areas
of environmental risk at DOE facilities, and ta ranh;f.bem gn a DOE-wide basis. This
ranking will enable DOE to more effectn(ely estabr"sh priorities for addressing
environmental problems and allocat‘e the resourées necessary to correct them.,
Because the Survey is “no-fault” and' is. nut an "&udnt “itis not designed to identify
specific isolated incidents o‘f noncam‘phance or to analyze environmental
management practices. Such mc;dents and/or management practices will, however,
be used in the Survey as 4 means of identifying existing and potential
environmental problems

The PPPL Envnronmental $urvey was conducted by a multidisciplinary team of
technical specnansts headed and managed by a Team Leader and Assistant Team
Leader from DOE ¢:Office of Environmental Audit. A complete list of the PPPL
Survey pamcxpants and their affiliations is provided in Appendlx A.

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

1-1



Survey activities is presented in Appendix B, and the Survey Plan is presented in
AppendixC. |

Preliminary Survey findings, in the form of existing and potential environmental
problems, are presented in Sections 3.0 and 4.0. Section 3.0 includes findings that
pertain to a specific environmental medium (i.e., air, soil, surface water, and
groundwater), whereas Section 4.0 includes those that are non-media-specific (i.e.,

waste management toxic and chemical matenals, dnrect radnatmn, quahty
~acronyms, and initialisms used throughout the report is provuded“rn Appendlx D
Because the findings are h|ghly varied in magnitude, risk, and chai'actenza'tlon and
consequently require different levels of management attentmn ahnd. fesponse, they

are further subdivided into four categories within Secti,cms 3 0 and 4.0.

follows:

e  Category | includes only fmdthgs t& at, based on information available to
the Team Leader, lnvolve 1mmed4ue threat to human life. Findings of
this category shall be conveyed ammednately to the Environment, Safety
and Health personnel at the séene or in control of the facility or location
in question far action. Category | findings are environmental problems
with the hlghest potential risk, the strongest confidence in the finding,

based. o,n themformatnon available, and the most restrictive appropriate

response m terms 'of alternatives.

“ '.‘
'

| ° "C"jafc'ég‘br.y;lt findings encompass one or more of the following situations:

R Multiple or continuing exceedances, past or present, of a health-
b' based environmental standard where there is immediate potential
for human exposure, or a one-time exceedance where residual

impacts pose an immediate potential for human exposure.

- Evidence that a health-based environmental standard may be

exceeded, as discussed in the preceding situation, within the time
of the DOE-wide Survey.

1-2
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- Evidence that the likelihood is high for an unplanned release due
to, for example, the condition or design of pol.tion abatement or
monitoring equipment or other environmental management
practices. ‘

- Noncompliance with significant regulatory procedures (i.e.,
substantive technical regulatory procedures designed:to directly or
indirectly minimize or prevent risks), such as madequate monitoring

or failure to obtain required permits. et

Category |l findings include environmental problems where the risk is

high but where the definition of risk is. b.oader than in Category . The

information available to the Team Leader ts, adequate to identify the
problem but may be insufficient to fuﬂy.cha?ayterlze it. Finally, in this
category, most discretion is avaﬂa'ff . to he Area Offices, Operation-

Offnces and Program Offlces as to appro'pr'lvate response; however the

AAAAA

Project and Operatlons Offteés may include further characterization

before any actkn‘n_r) is takqn t6 rectify the situation.

S
K

Categqf;y"iI!,.ﬁndin'g'j's'éhcompass one or both of the following criteria:

4" iThe existénce of pollutants or hazardous materials in the air, water,
. ~grayndwater, or soil resulting from DOE operations that pose or

u'"'-:‘.may pose a hazard to human health or the environment.

- The existence of conditions at a DOE facili{y that pose or may pose a

hazard to human he 'th orthe environment.

Category Ill findings are environmental problems for which the broadest
definition of risk is used. Asin Category ll, the information available to
the Team Leader may not be sufficient to fully characterize the problems.
Under this category, the range of alternatives available for response and

1-3



the corresponding time limits for response are the greatest.
Environmental problems included within this category will typically

‘require lengthy investigation and remediation phases, as well as

multiyear budget commitments. These problems will be included in the
DOE-wide prioritization to ensure that DOE’s limited resources are used
effectively. '

In general, levels of pollutants or materials that constltute a hazard or
potential for hazard are those that exceed some Federa| s'tate or local
regulations for release of, contamination by, or exposure to such
pollutants or materials. However, in some cases; ithe Suivey may
determine that the concentration of some nonreguiated material is
sufficient to be included as an envuronmental problem Likewise,
concentrations of regulated materlals even‘ though below limits
established by regulatory authontne&, thart neverthe|ess present a
potentlal for hazard or concern Ma7"'bre d‘assnﬁed as an environmental

 problem. In general, however cond tfcms tHat meet regulatory or other

requirements, where such exlst should ‘hot present & potential hazard
and will not be |dent|f|ed as an envnrcmmental problem.

Conditions that pose 6‘r‘fmla_1§"§bse a hazard are generally those that are
violations of*"'regulations.""éir requirements (e.g., improper storage of
hazardous 'chemtcals m unsafe tanks). Such conditions present a
potentual hazard ta. human health and the environment and should be
|dentaf|ed ‘as an environmental problem. Additionally, potentially

‘..-"hazardous cmndltlons are those where the likelihood of the occurrence of
"retease 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 of management practices that are indirectly related to
environmental risk but are not appropriate for inclusion in Categories |
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through !ll. Such findings can be based on any level of information
available to the Team Leader, including direct observations by the team
members. Findings in this category are generally expected to lend
themselves to relatively simple, straightforward resolution without
further evaluation or analysis. These findings, although not part of the
DOE-wide prioritization effort, will be passed along to the Area and
'Operations Offices and appropriate Program Office for actien.

Based" on the professional judgment ot the Team Leader. the fmdmgs wuthm
categories are arranged in order of relative significance. Compé

significance of one finding to another, either between categbr\es wuthm a section
or within categornes between sections, is neither appropnaté,,:qm valid. The
categorization and listing of findings in order of sugmflcanco within this report
constitute only the fnrst step in a multlstep, |terat|ve» pmcess to prioritize DOE's

problems.

The next phase of the PPPL Survey will be: Samphng aﬁd Analysis (3&A). The |daho
National Engineering Laboratory ( INE‘L} the S&A tdam for PPPL, collected samples
in late 1988 An S&A Plan was prepared by DOE -4nd the INEL in accordance w'th the
fill existing data gaps or weaknesses Results generated by the S&A effort will be
used to assist the Survey team in ‘further defining the existence and extent of
potential environ rqeptal prgp]e,nj.sidentlfned during the Survey.

It is clear that certam of the fmdmgs and observations contained in this report are
highly vaned m magmtude, risk, and characterization. Consequently, the priority,
magmtude, and timeliness of near-term responses will require careful planning to
en‘sgre a,pprop,n‘ate and effective application. The information in this Preliminary
Re‘eer;'_'Will assist the PAO and CH in planning these near-term responses.

CH submitted a draft action plan in August 1988 in response to the preliminary
findings presented at the conclusion of the on-site Survey activities and summarized
in the PPPL Survey Status Report dated August 3, 1988. The draft action plan for the
PPPL Survey has been reviewed by the Office of Environmental Guidance and
Compliance (OEG), which has immediate responsibility for monitoring the status
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and overseeing the adequacy of corrective actions taken by the Area and
Operations Offices in response to the Survey findings.

As required in the December 2, 1987, memorandum from the Assistant Secretary for
Environment, Safety and Health to the Operations Office Managers entitled,
Follow-up of Environmental Survey Findings, CH will prepare and submit a final
action plan to the Deputy Assistant Secretary (DAS) for Environment within 45 days
after receiving this Preliminary Report. The final action plan for the PRPL Survey will
address all of the preliminary findings cited herein and mcorporate OEG's
commentson the draft action plan. SO

1-6
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2.0 GENERAL SITE INFORMATION

Much of the information in this section is summarized from the Environmental
Assessment of the Princeton Plasma Physics Laboratory (PPPL) Compact Ignition
Tokamak, Final Draft (DOE 1988); the Environmental Monitoring Report for
Calendar Year 1987 (Stencel, 1988a); the Site Development and Facility Utilization
Plan, FY 1987-1992 (PPPL, 1987b); the Tokamak Fusion Test Reactor Facilities Final
Safety Analysis Report (Ebasco Grumman, 1982), and PPPL: An Oygrview (PPPL,
1985a). !

2.1 Site Setting

PPPL is located in central New Jersey approximately midway between Philadelphia
and New York Cuty It is adjacent to U.S. Route 1in t‘ne Townshcp of Plainshoro in
Middlesex County (Figures 2-1 and 2-2). PPPL“is{‘thuatéd on a U.S. Government-
leased 72-acre tract of land on the Prlncetdvn ._uémty Forrestal Campus, located
approximately 1 mile east of Princeton Townshlp (anure 2-3). The Laboratory uses
approximately 700,000 square feet of Space |n U S ‘Government-owned buildings on
the 72-acre tract that is composed of Cc and D .‘ntes Until 1987, PPPL also occupied
U.S. Government-owned bunldmgs at A Sl‘te on the Forrestal Campus and university-
owned buildings at both A- and B- S«tes “A- and B-Sites are located approximately 1
mile southwest of the-main C- amd D-Site complex. The arrangement and
identification of butldmgs on the C- and D-Sites are preseénted in Figure 2- 4 and

Table 2-1, respectwely

PPPL alsa- Ieases two one story office buildings with approximately 120,000 square
feet of space m an; office park at 305-307 College Road, approximately 1 mile north
of. the ForrestaICampus (Figure 2-3). These buildings are presently utilized as office
spacaonly

The PP'P'L vicinity, including Mercer, Middlesex, and Somerset Counties, is
characterized by a combination of suburban and rural land uses. The rural areas,
however, are rapidly being developed for commercial, residential, and industrial
uses. The heaviest concentration of deveiopment occurs along U.S. Route 1, which
passes near the western border of PPPL. In fact, PPPL is surrounded by other

2-1 .
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TABLE 2-1

PRINCIPAL STRUCTURES ON PPPL C-SITE AND D-SITE

C-Slte

Stru;ture Number

Structure Number Name Name
co1 LOB East Wing! C51 C-Site MG Bldg.

co2 LOB West Wing! cs2 PLT Power Bldg.6
co3 C-Site Guard Booth C60 C-Site Cduking Tower
Pump House
c12 Administration C61 . -ginyten'é'ﬁ'cﬁj'a‘ldg‘
Wing/Cafeteria . * i
c13 Administration Bldg. €62 . :gk}‘éh‘e'%w&tchyard
c20 Tech Shop i, | Reestving #3
- c21 L-Wing Addition | Recelving #4
c22 Laboratory Bldg. .« | Emergency Services
Bldg.
ca3 Theory Wing Gas Cylinder Storage
| L 8ldg.
€32 Shop Bldg. ‘. Water Towers
c33 Module | ™. .. CAS Bldg.?
C34 Module Ii ﬁ c93 Hazardous Materal
o e Control Bldg.
c40 .. JReBidg.2 CoT Mobile Trailers (26
PN PO PPPL Occupied)
cay. . .{csBidg. ESF 138/26 kV Elec.
‘ ?Jh Service Feed
042" COB Bldg.4 REML Radiological
Environmental
Monitoring
< Laboratory
- €50 System Test Bldg. RESA Research Equipment

Storage and
Assembly Building
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- TABLE 2.1
- PRINCIPAL STRUCTURES ON PPPL C-SITE AND D-SITE (Continued)
D-Site
Structure Number Name Structure Number ' Name
- D31 Tunnel D53 NBPC Bldg. 12
D34 LECT® D70 TFTR Cooling Tower
) Pump Ho‘uie9
D42 Mock-Up Bldg. - D72 TFTRMG Bidg. 5.9
D43 TFTR Test Cel(9 D91 Meﬁeorolol;lc:a]
Tower
D44 - | Hot Cell/NB10 Test D92 qutmﬁqn.;Basin
CEH ‘.r":"".“ Av I'n
D52 FCPC Bldg.!! FGB ., JTFTR125M Boundary
| Fence/Guard Booths
! LOB = Llaboratory/OfficeBullding “n i
2 RF = Radlio Frequency -
3 ¢s = C-Stellarator o,
4 coB = C-Stellarator Operating Boavd T,
5 MG = MotorGenerator e -,. ST
6 LT = Princeton Large Torys . %o "
7 €AS = ComponentAssemblySpace .
8 LECT = Liquid Effluent Collectipn Tank}-
) 9 TFTR = Tokamak Fusion Test Reactor
10 NB = Neutral Béam .
- 11 FCPC = Field GGl Powér Conyerter
12 NBPC = Neutra1 Beam Pow-ér Corwerter

'\‘ ‘04 . “ '
'h.
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research and development and light-industrial facilities. The housing development
closest to PPPL Is approximately 3,200 feet to the east.

The Forrestal Campus has undisturbed areas with second-growth forest, open grass
areas, an airplane runway, and a small brook (Bee Brook) running near its eastern
boundary. Approximately 1 mile south of the PPPL site, Bee Brook empties into
Devils Brook, which subsequently discharges to the Millstone River approximately 2
miles southeast of the site (Figure 2-3). The campus is relatively level with no
pronounced hills and with the surface sloping downward generally from U.S. Route

1 (elevation 105 feet) to Bee Brook (elevation 80 feet). The alrplan‘er ruhway, which
is used for gliders and small planes, has a benchmark elevation of 114 faet,

Winds at PPPL are predominantly from the west, bemg ntore ndrtherly in the winter
and more southerly and weaker in the summer. A one-year proffle of on-site wind
speed and wind direction measured at an on- site 10- meté( meteorologmal tower Is
presented in a wind rose in Figure 2-5. Thq ahnwltaverage temperature in the
vicinity of PPPL is 54°F, with record Iow ami hlgh temberatures of 14°F and 106°F,
respectively, The average daily mmimum artd mammum temperatures in January
~ (the coldest month) are 25.3°F and 3&&°F respectlvely, and in July (the warmest
month) the average daily rt'ummum and maximum are 66.8°F and 84.9°F,
respectively. Average annual predrputatleh in the PPPL atea is about 40 inches, with
an average of 74 days per year W|th measurable precipitation greater than 0.10
inch.  Total annuat. snowfall averages approximately 25 inches. August and
February are the’ dnest and wettest months, respectively, and approximately 20
percent of the preclmtatlon ‘occurring between December and March is in the form
of snow. . e

The estamated 1985 pOpuIatlon within 2 miles of PPPL was 8,700 and within 10 miles
was. 211 423, These populations are projected to increase to 13,908 and 282,807,
respectlygw, by the year 1995. The closest urban centers are New Brunswick, 14
miles no‘r'theast, and Trenton, 12 miles southwest. The townships of Princeton,
Plainsboro, Kingston, West Windsor, and Cranbury are in the immediate vicinity of
the site. Also, the main campus of Princeton University, located primarily within the
Borough of Princeton, is approximately 3 miles west of the site. Light-industrial
businesses within 5 miles of the site employed approximately 10,000 people in 1875,
butthe area has developed considerably since that time. |
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PPPL has a permanent full-time staff of approximately 1,040, including scientists,
engineers, and administrative support personnel. Visiting staff, contract,
temporary, and industrial subcontract personnel required for specific projects and
programs bring the total workforce to a current !evel of approximately 1,100
people. ‘

2.2 - Overview of Major Site Operations

2.2.1 Site History

\
.

The Forrestal Campus was originally owned by the Rockefeller; Medtcal Instltute in

the 1930s. After World War ll, the land was purchased by the Forreafér Foumdatlon
which subsequently donated the land to Princeton Umvef‘sa‘ty )

Princeton developed portions of the Forrestal Cp
various administrative services and for use by v ,eéf_ear‘ch centers associated
with the university. One of these researcl‘ "Lcenters involved the Princeton-
Pennsylvania Accelerator (PPA) at the A- Stte the}{PPA was an early experimental
device used to explore certain aspects Qf\ b_ “l”c-rruclear physics. Another was PPPL,
whose sole mission was the research and development of fusion power; it was
established at A- and B- Sitesin the earfy 19505 From that time until 1987, Princeton
University and PPPL have shared the A- and B-Site area to different degrees

depending on the naturé of ongamgresearch for various programs. However, PPPL

was the major user of'thefacnlmes

The PPPL fusnon effort began in the early 1950s when toroidal magnetic

confmement was recogmzed for the potential generation of fusion power. At the
time,; tWO f,undame.ntal alternatives had been identified for the practical generation
~and control of fusion energy -- the steady-state stellarator and the pulsed-operated
tokamak. - -E’PPL initiated Project Matterhorn to research the stellarator alternative
and the facilities now known as B-Site were expanded to provide office and high-
bay space. The PPPL research program continued through the late 1950s with the
construction of the Model C-Stellarator in the C-Site area.

2-1C
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During the 1950s and 1960s, PPPL contributed to the understanding of toroidal
confinement and demonstrated several important principles, including the
existence of quasi-steady-state stellarator equilibria, the"practicality of plasma
heating by radio-frequency waves, and plasma impurity control by a magnetic
divertor. :

In 1970, the PPPL Model C-Stellarator was converted to a tokamak, and PPPL
embarked on a major research program to exploit the potential of the tokamak in
reaching the reactor plasma regime. The Tokamak Fusion Test, Reactor (TFTR),
constructed at D-Site in 1982, is currently the major focus of the research‘ program at
PPPL. The basic TFTR mission is to achieve plasmas with actuaf reactor parameters
and produce reactor-like deuterium-tritium fusion power densntiaﬁunder conditions
of approximate energy breakeven (i.e., fusion outputpower comparable to plasma-
heating mput power). . K

2.2.2 Current Operations

PPPL is a single-purpose laboratory operated by Prmceton Uriversity for the DOE.
The laboratory isengaged in a broad range of rasearch and educational activitiesin
plasma physics. It conducts expénmental and’ development programs in the field of
fusion energy, which are sponsored by the DOE Office of Fusion Energy. PPPL is
managed by the DOE Chl,cago Operatlons (CH) and Princeton Area Offices (PAO).

Major expenmenta{ dev:ces at PPPL include the Princeton Beta fxperiment (PBX),
the Spheromak (S 1). the TFTR and a proposed Compact Ignition Tokamak (CIT).
Studies contmue on ot‘ner new toroidal devices. The Laboratory also conducts a
program i theorétzcal research concentrating on the physics problems of toroidal
mag‘r,\efrg: ,confm.,_ement devices, and a graduate education program in plasma
pHys‘fi"cs;'.'.S‘ome of the PPPL research programs are discussed below.

22.2.1 " Princeton Large Torus (PLT)

The PLT began operation in 1975. The machine, located in the CS Building
(Figure 2-4), was designed to demonstrate the substantial increase in plasma
confinement time that occurs when the thickness of the plasma "doughnut” is
increased. The PLT also provided an experimental test-bed for the study of plasma
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heating methods, including neutral-beam injection and radio-frequency heating. In
1986, the PLT was shut down and is presently mothballed.

2.2.2.2 Poloidal Divertor Experiment (PDX) /Princeton Beta Experiment (PBX)

The PDX, which is also located in the CS Building (Figure 2-4), began operation in
the fall of.1979. During its lifetime, it was used to inveétigate the dependence of
the basac plasma parameters (temperature, density, and confmement time) on
maximum efficiency with which a tokamak magnetic configuratlen @an, contain
plasma pressure. In 1983, the PDX was converted to: the PBX fo."test the
effectiveness of elongated and indented plasma cross- sectron& fer .increasing the
limiting beta value. In 1987, the PBX underwent major cbet mod‘ifrcatlons and isnow
called the PBX-M; this device is currently active. " o

2223  5.15Spheromak 'il,f;‘fi’fj;‘ |

The S-1 Spheromak, which began operatron at PPPL in 1983, constituted the first
large-scale test of the spheromak magneﬂc confmement concept. In a spheromak,
the geometrical arrangement' of the external toroidal field coils is expected to
provide high beta vali:3, as well as M’hproved access to a reactor plasma for
placement of thermal ¢ ‘aversion blankets and for maintenarnce. The S-1, which is
located in the C-Site.RF Burldlng (Figure 2-4), was shut down and mothballed in
early 1988, althqugh some instrumentation is being transferred for use on other
fusion devrces "

. ‘0" o
o o
D)

2224 "ﬁék;ar*r#'ak;f:usi'on Test Reactor

TH'e.‘f‘TETR, which is located in the D-Site TFTR Test Cell, is currently the major
resear’cﬁ-c’ievice at PPPL (Figure 2-4). The TFTR began operation in December 1982
and is presently the largest operating fusion experiment in the United States. The
objectives of TFTR are to obtain reactor plasma parameters [i.e., temperatures of 10
KeV (100 million degrees Centigrade), densities of 1014 particles/cm3, and plasma
breakeven confinement times of 0.3 second), and to demonstrate fusion energy
breakeven using deuterium-tritium (D-T) plasmas. The TFTR is one of two tokamak
facilities in the world capable of burning D-T fusion fuel. Itis designed to produce
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25 megawatts of fusion power for 0.5 second when the plasma is heated by a
comparable amount of neutral-beam power.

2.3 State and Federal Concerns

The Survey team met on May 5, 1988, with representatives of the U.S.
Environmental Protection Agency and the New Jersey Department of
Environmental Protection (NJDEP) for the purpose of reviewing their concerns and
issues regarding the operation of PPPL. The NJDEP indicated mmor c*oncerns with
environmental monitoring for radiological parameters at PPPL. Thesa(:oncerns are
contained in an NJDEP letter sent to PPPL in February 19&3 The NJDEP had an
additional concern regarding sampling of waste oils for" trutum content in the
future, when anticipated PPPL operations will experianm a |arge mcrease in tritium
use.



3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

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

categorization and explanation of the environmental problems found by the Survey

team related to each medium.

'
\
\
\
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The air quality at and in the vicinity of PPPL is impacted by cruteria, radioactlve and
hazardous air pollutants. This section dlscusses amhlent ‘alr quality for these
pollutants, air emission sources and controls at PPPL air, monltorlng, and findings
and observations related to air. Meteonolog’ “”al dﬂta,.for the Princeton area are
discussed in Section 2.1. R

3.1.1 Background Environmé:nff‘éfl.'fﬂfbém,affbn

PPPL is located in Mtddlesex Coun‘cy, nn the Suburban Air Pollution Control District
(APCD). The town of Prmceton is located 3 miles west of PPPL in Mercer County, in
the Central Delaware \/al|ey APCD The boundary between these two APCDs is U.S.
Route 1, approximatefy 12 miie west of PPPL (Figure 2-3). The air quality in the
Princeton area'is betfer than Federal air quality standards for nitrogen oxides, sulfur
dioxide, |eed carbon monoxlde (CO), and total suspended particulate (TSP), and
exceeds Federal or state standards for ozone (40 Code of Federal Regulations 50;
New Jersey Adrdinistrative Code, Title 7, Chapter 27). Table 3-1 summarizes Federal
and- s‘tate ambient air quality standards for criteria pollutants. Both the Central
De!awar'e Valley and Suburban APCDs are designated as non-attainment for ozone.
PPPL does not emit volatile organic compounds (VOCs) in quantities that would
impact ambient concentrations of ozone in the Princeton area. Elevated ozone
concentrations in the two APCDs are attributed to emissions of hydrocarbons from
mobile and industrial sources.

31



TABLE 3-1

SUMMARY OF AMBIENT AIR QUALITY STANDARDS
(CRITERIA POLLUTANTS - NONRADIOACTIVE)

0 ™
.I "'4 fey

Sou rces'
Chapter 27"

a Nat]bnal ‘Ambient Air Quality Standard (NAAQS) superseded in July 1987 by PM-10 Particulate

o ' New Jersey
Parameter Averaging Time NAAQS AAQS
Total Suspended Annual Geometric Mean |
Particulatea Primaryb 75 ug/m3
Annual Geometric Mean
Secondaryc 60 pg/m3
24-Hour Primaryb.d 260 hg/m3
24-Hour Secondaryc.d 150 ug/m3
PM-10 Particulatee | Annual Arithmetic B &
Average, Primary and Bl LT
Secondaryb ¢ .
24-Hour Average Primary
and Secondaryb.c -
Sulfur Dioxide Annual Arithmetic Meam"«
Primaryb o, -
24-Hour Primarybg., : | -
3-Hour Secon&"a"ry"d.;"‘:-.‘"“,‘ 0.500 ppm | 0.267 ppm
Carbon Monoxide | 1-Hour Prrrﬂary&/d | 35 ppm 35 ppm
8-Hour Prtmaryb# 9 ppm 9 ppm
Nitrogen Oxides Annual Aruthmetlc Mean
JBrimaryb 0.05 ppm 0.05 ppm
Ozone o 1 Hour Pﬂmarybf 0.12 ppm 0.12 ppm
e 'l Houf Secondaryc.d 0.12 ppm 0.08 ppm
Lead .,j'.;j' Calendar Quarter Primaryb | 1.5 ug/m3 1.5 ug/m3

NAAQMQ CFR 50 New Jersey AAQS - New Jersey Administrative Code, Title 7,

Standards. New Jersey State Standards for PM-10 have not been promulgated.

o o 0 T

PrlmaryNAAQS are intended to protect public health.
Secondary NAAQS are intended to protect public welfare.
Not to be exceeded more than once per year.

PM-10is the fraction of total particulates with a diameter of less than 10 micrometers.
Statistically estimated number of days with concentrations in excess of the standards is not to

be more than 1.0 per year.
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Radiation is another source of air contamination. Background atmospheric
radioactivity in the Princeton area is composed largely of fallout from past
atmospheric nuclear weapons tests, natural radioactive constituents from the decay
chains of thorium and uranium in soil, and materials resulting from interactions
with cosmic radiation (e.g., natural tritiated water vapor produced by interactions
of cosmic radiation and stable water). Since soil particulates carry most of the
radioactive contamination, changing meteorological conditions often cause large
dally and seasonal fluctuations in airborne radioactivity levels although all are very
low. Windy, dry days can result in relatively high concentrations of airborne
particulates, whereas precnprtation (rain or snow) can wash out many. partiqles from
the atmosphere.

31.2 General Description of Air Pollution Sources and Contrdl;
PPPL is a source of radioactive, criteria, and hazardou.s air poﬂutaert emissions from-
both C- and D-Sites. In general, sources of crlterla utém emissions resulting
from PPPL operations do not fall within Federal rém:’f Q’r}! because they are below
the minimum source size or are otherwise, qxempt ahhough air emissions from fuel
combustion equipment, fuel storage, tank& and yapor degreasers at PPPL are
regulated by the state. Air emussuons ﬁom the Cr and D-Site facilities are discussed

in detail below.

3.1.21  D:Site TETR Operétiops
TFTR Test Cell

The TFTR is a; tprmdal vacUum chamber in which a plasma is magnetically contained
to study the charéc'cemtlcs of nuclear fusion reactions, The TFTR vacuum vessel is
fabrucated of staiﬂless steel and lined with graphite tiles. In the present TFTR
conﬁguratton deuterium particles undergo a fusion reaction in the vacuum vessel
to form het‘m,m molecules (helium-3), neutrons, and energy. The plasmais heated in
part by injécting neutral deuterium particles into the vessel. When the plasma
reaches a sufficient temperature and density, deuterium-deuterium (D-D) fusion
~eactions take place, releasing neutrons into the vacuum vessel and test cell.
Although no tritium is introduced into the TFTR during D-D operations, tritium is
produrnd as a by-product of the D-D reactions and deuterium-tritium (D-T)
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reactions also occur during D-D operations. Approximately 3 percent of the
reactions that occur are D-T reactions (Kolibal et al,, 1986), Neutron production in
the vessel and test cell is monitored by an array of neutron detectors. The PPPL
monitoring program for neutron emissions is discussed in Section 4.3,

Radloactive air emissions from the TFTR are exhausted through eight exhaust ducts
of varying dlameters contained in a 19-meter-high rectangular air shaft. The air
shaft is slightly higher than the TFTR building. The exhaust velocity Is approximately
6.6 meters per second (m/sec). The TFTR Is not ventilated continuously; eg&baust fans
are generally activated only between tests. Tests involving deuterlum trttlum (D-T)
reactions are scheduled to be conducted in 1992, The TFTR was bej ng récoM]gured
to test systems Involving tritium at the time of the Survey. These l'nodlflta‘tions
included the addition of two 30-inch axial fans to the air sha?& to Ingrease the
exhaust velocity to 20 m/sec. No emission control systems: af!e empldy,ed on the TFTR

exhaust. ‘.“, P

’l . W e

m,.., 3
The neutrons produced by the D-D reaction actlww ‘“cbnst’ltuents of the air and
produce very small amounts of airborne racji hhcll&éﬁincluding argon-41, nitrogen-
13, and nitrogen-16, in addition to the’ stable t‘iellum 3 produced by the fusion
reaction. These are exhausted from" the Tl’-“m reattlon vessel and test cell to the
atmosphere. The neutrons m;iingnng mn tHe reactor vessel and other TFTR
components produce activated metals,‘ paﬁ‘.lcularly isotopes of iron, nickel, and
chromium (components of: stainless fcee”, and also cobalt-60 and manganese-56.
These activated metals-are geherally fetained In the TFTR components, including
the graphite tiles, and have not been detected in the ambient air outside the TFTR
Test Cell, as dtscussed m Sec‘don 3.1.3. Activated metal parts and graphite tiles are
occasionally removed fronﬁhe TFTR during maintenance activities.

Ci )
‘e ‘n

Small, amc:ur\ts of trltnum, mostly in the form of tritium oxide (HTO), are also
produced by the D-D reaction. Much of the HTO produced in the TFTR is initially
retained on the graphite tiles that line the reaction vessel and is not released to the
environmert during TFTR operation. Some outgassing of tritium from the tiles
occurred in July 1987, when a tritium monitor in the vessel showed a tritium
concentration of 28 microcuries per cubic meter (uCi/m3) (about 6 times the present
DOE concentration guide limit of 5 uCi/m3) in a controlled area. The vessel was
vented to the atmosphere several times over a seven-day period to reduce the
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tritium concentration in the vessel to below 1,25 uCl/m3 to allow workers to enter
the test cell and vessel without the use of Radlation Worker Protective equipment.
Figure 3-1 shows the measured HTO concentrations inside the TFTR vessel and
within the test cell during the 1987 vessel venting (Gilbert, 1988). These
concentrations correspond approximately to the TFTR reaction vessel and test cell
exhaust concentrations.

The majority of the HTO produced by the TFTR is released by outgasslng ar
machining of the graphite tiles. According to PPPL, the small amount of tritlu.
released from the TFTR during reaction vessel and test cell wenti lailon and
outgassing, including the 1987 vessel venting dlscussed above, and Machlnmq ‘of the

IIIIII

1988a). Accordmg to PPPL theoretical calculatlons, a eqél o'f apﬁr.oxlmate!y 300
millicurles (mCi) of tritium was produced from TFTR{HD opdratldns from November
1985 to December 1987, of which approxlmaf‘qw“\w mCi ‘Was produced in 1987
(Gilbert, 1988). The PPPL ambient monlto.rtng ‘syatjerrﬂ fdir tritium Is discussed In
‘Section 3.1.3.

Activated metals and HTQ produced during TFTR operations are adsorbed onto the
graphite tiles that line the vessel:. Thése tiles were removed in 1987 and the
adsorbed metals on them were remoVad by sandlng and polishing. The machining
operations were performed m a ded&ated machine room in gloveboxes equipped
with vacuum ventrlatron systeme ahd portable HEPA filters. A small fraction of the
HTO on the tiles désbrbed and was released to the atmosphere by this operation.
The remaining-HTQ remained adsorbed on the graphite and was collected with the
graphite dust‘that was qenerated by the sanding and polishing operation (Gilbert,
1988). The grarphlte -dust, containing activated metals, including iron, nickel,
chromrum cobaltséo manganese-56, and HTO, was being handled as a potentially
hazardous mlxed waste, as discussed In Section 4.1.2,

PPPL has estimated the total off-site radiation dose from TFTR D-D and proposed
future D-T operations using both DOE XOQ/DOQ and AIRDOS-EPA dose models
(Kolibal et al., 1986). Results of the DOE XOQ/DOQ and AIRDOS-EPA models were
comparable (PPPL, 1988a). The isotopes considered in the dose calculations were
tritium-3, nitrogen-16, argon-41, sulfur-37, and chlorine-40, Dose estimates for the
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present D-D TFTR operations were obtained by scaling the results of the dose
modeling performed for the proposed D-T operations,

The off-site dose from D-D operations Is primarily due to emissions of activated alr
products, and the dose from proposed D-T operations Is primarily due to HTO
amissions. The maximum oft-site dose resulting from TFTR operations in 1987 from
all pathways Is less than 1 millirem (Stencel, 1988a), This represents less than
1 percent of the DOE standard. The calculated dose Is not significant with respect to
the EPA Natlonal Emission Standards for Hazardous Alr Pollutants’ (NESHAP)
standard of 45 millirem/year (alr exposure pathway), Calculation of' qhe total
population dose resulting from TFTR operations was not perﬁormed Tn 1987,
because past calculations showed that the value would. be M;Ignlfica’nt In
comparison to the approximately 100 millirem each indiv;dual MeWaﬂ“from the
natural background, exclusive of radon, in New Jersey (ﬁtﬁncel 198&5) Radlation

l
'

dose calculations are further discussed In Section 4.3, 7"
nllhh, '

|
'J] ‘!I ’I

"N
EPA Region Il conducted an Inspection of the, TFTR.,ghé"%t.qrmlned that, as the TFTR
was planned and in place prior to the cta.te When ﬁ‘le NESHAP for radloactive alr
emissions became effective, PPPL was, ndt J‘equ n@d to apply for a permit for the
TFTR under the NESHAP regulatior\s New s.oux‘bes of radioactive alr emissions or a
major modification of existing sourqe ope{atlons at PPPL are, however, required to
be permitted under the NESHAP regulaﬁons

K}

3.1.2.2 D-Site Laboggwrv and Sg,gp_brt Facllity Operations

FCPC Buildmg Materials Preparation Room (Room 246)

Room 24& of thé FCPC Building Is used to prepare parts for installation in the TFTR,
The rcom ccmtamﬁ ‘a hot water bath, an Alconox (aqueous aluminum cleaner) bath,
and a vapor degreaser using Freon-113 (1,1,2-trichloro, 1,2,2-trifluoroethane). The
baths and. degreaser are used to clean newly fabricated parts. The vapor degreaser
is used intermittently and Is kept covered and locked when not in use. The
degreaser has a surface area of about 10 square feet, and does not have local
ventilation. However, the canopy hood over the Alconox bath is turned on when
the degreaser isin use to provide additional room ventilation.
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Cooling water is supplied to a once-through (non-recycle) cooling coil system, which
s shut off when the machine is not in use. The degreaser is not emptied of solvent
when not in use. Room 246 also contains a solvent distiilation system. This system Is
not generally used, as most of the solvent used in the degreaser evaporates, leaving
little for recovery. Abouttwo to three 55-gallon drums of solvent are used annually,
State of New Jersey Regulation 7:27-8.2, Permits and Certificates Required, requires
operators of open-top heated vapor degreasers with a surface area of greater than
6 square feet to obtain a permit and operating certificate. PPPL has not applied for
a permit for the FCPC vapor degreaser, !

FCPCBuilding - Mechanical Pump Maintenance (Room 229) o ",

Vacuum pump parts degreased in Room 246 are assemb&ed ln MOM 349, Some
brazing and welding is also done in Room 229 to repﬁr qumps' “The welding/
brazing area does not have local ventilation, and V\mjdlng.iﬁimés tontaining metal

oxides are exhausted through the general bquing ve| Pm tlon 'system.

.;5“1 &M{; Ull]ln’r“\nmu. j):x: A
3.1.23  D-Site Electric Utilities and Fuel § ora“ ’ Fadi ftles
TFTR Emergency Diesel Engine . " s by

AN}
' oo | .
oo W ) L]

Emergency power to the TFTR is prbvided by a 2.6- megawatt diesel generator
located outside the D-Site Test Cell, The total heat input rate to the diesel engine is
approximately 2.6 multmn Brltts,h thmmal units per hour (Btu/hr), and the unit was
installed in 1982. 'The t,mlt is tes‘ted for a few hours each month and is otherwise
used to provlde pawer tq critltal TFTR systems in the event of a power outage. The
generator has also been ‘uséd for load shedding in the summer months, Diesel fuel
for the engme ls-s'fOred in a 15,000-gallon underground tank (tank E8) outside the
TFTR. MG Bun(ding {Figure 4-4), Fuel consumption was 3,846 gallons in 1987 and
1, 879 g;-tlpns in the first two quarters of 1988,

Air emissions from the diesel engine and PPPL steam boilers are summarized in
Table 3-2. The steam boilers are discussed in Section 3.1.2.5. Emissions from the
diesel engine were estimated based on emission factors contained in EPA
Publication AP-42 (EPA, 1986a). Emissions from the diesel engine do not
significantly affect local air quality.
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TABLE 3-2

|
“AIR EMISSIONS FROM PEFPL STEAM BOILERS
AND EMERGENCY DIESEL ENGINE

-

Maintenance Buildin ;
Steam Bollers TETR Diesel Engine

Pollutant (tons/year) (tons/year)
1987 19882 | 1987 49882
Particulates 2.3 0.15 010 .f-:'0.06
Nitrogen Oxides 15.3 119 0.96.-." 0.51
Carbon Monoxide 15 020 | ozs “.0.16
Non-Methane VOC 0.32 0.04 ““W(?03 el 0,02
Sulfur Dioxide 21.3 0. 86;"‘;';,,' "*""o"b‘éi"‘ 0.06

——

Sources: EPA, 1986a; Information provided tharv‘éy 'geam by PPPL personnel
a First and Second Quarter Emusslons: :

b VOC - volatile organic compound

'c
.

. v
". . .'. ." ‘
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" There are no emission standards for existing stationary diesel engines with the
exception of standards for diesel fuel sulfur content, Facilities burning commercial
fuel oil In the State of New Jersey are subject to Regulation 7:27-9.2, Sulfur flontent
Standards, liriiting the sulfur content of fuel oll used in the state. Number 2 fuel ail
used in the Princeton area Is |imited by this regulation to not more than 0.24
percent sulfur. PPPL purchasing records and contracts show that diesel fuel used by
PPPLisin compliance with the regulation, ,,j‘;‘

State of New Jersey Regulation 7:27-8.2(a)12, Permits and Cemﬂcatés Requlred
requires operators of commercial fuel-burning equipment having a heat Irtput rate
of greater than 1,000,000 Btu/hr to obtain a permit and operatlhg certificate, PPPL
has not submitted an application for an operating penmtt for the émergency diesel
engine. T

)
o« i .
[ . ¢
4o [}

-‘ ‘ ]

State of New Jersey Regulation 7:27-8. 2(@ .”}’dfam}!&. ;nd Certlﬂcates Required,
requires operators of storage tanks contain?ng nonwolatile liquids (e.g., diesel fuel,
Number 4 fuel oil) having a capaclty o(‘,‘greaier than 10,000 gallons to obtain a
permit and operating certiflcate PPEL has not submitted an application for an
operating permit for the emergency dlesel englne fuel storage tank.

3.1.24 C-Site - Laborato;;y and Suggor‘t Facility Operations

Shop Building '

The Shop Buﬂd'ng contalns machine shops in which parts for the TFTR, PBX-M, and
associated, facﬂrﬂes aré fabricated. The main machine shop, in Room $-109, contains
sawshlathes, qrmders and other machine tools. Parts are fabricated primarily from
steel o_r ‘alumlnum A portable vacuum filter is used to collect dust when large
machiné'ﬁgols are operated. The dust is disposed of as nonhazardous solid waste as
discussed in Section 4.1.4. The machines do not have locai ventilation, and
ventilation is provided by ceiling fans when the portable filter is not used. Several
gallons per month of ethyl alcohol, acetone, J-88 (a mixture ot 90 percent 1,1,1-
trichloroethane and 10 percent methylene chloride), and various cutting fluids and
lubricants are used in the machine shop.
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Particularly dusty machining operations and those involving skin irritants, such as
fiberglass, are done in a separate room within the machine shop that is equipped
with a canopy hood and a vacuum system and cloth filter to collect dust from the
machines. Some machining of beryllium metal is planned to be performed in this
areain late 1988. Plans for the control and removal of beryllium dust resulting from
this operation have not been finalized.

The Shop Building also contains a small machine shop in Room §111 used to
fabncate parts for laser experiments at PPPL. The small machine shop contams saws,
lathes, and a welding area. Parts are fabricated from both metals ahd phenohc
resins. The machines are ventilated by flexible hoses and dust fl}ters that' exhaust
into the room. Welding fumes from the weldmg area, cpntammqmetai oxides, are

“exhausted without controls. Small amounts of dust and argamc cofnpounds are also

emitted from the Shop Buddmg

L-Wing Addition

The L-Wing Addition contams a machme shbp used to fabricate parts for Iaser
experiments. The shop contains |athes, drill presses, and other small machines, and
parts are fabricated primarily from steef and aluminum. Some coating operations
using commercial spray paints and thunners are performed in a laboratory hood.
Several gallons per month of acetone éthyi alcohol, 1,1,1-trichloroethane, and J-88
are used in the machme shop as, co}d solvents to clean machine tools and fabricated
parts. No centrols: ave applled to'the hood or room exhausts. Small amounts of dust
and orgamc compounds are émitted from the shop.

A chemucal Iaboratary in Room L 111 of the L-Wing Addition is used to prepare
metal samples "$inall quantities of nitric, hydrofluoric, and phosphoric acids and a
proprletgry organic acid are used in the laboratory to polish metals. Apprcximately
15 gall6nf§"pf the organic acid are used annually. Acids are used in laboratory hoods,
and fumes are exhausted without controls. |

CSBuilding

Room CS-121 of the €S Building contains a laser laboratory, iricluding three Eximer
lasers, one dye laser, and one experimental laser. The Eximer lasers use a mixture of
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5 percent fluorine 'gas in helium. Inert gases including sulfur hexafluoride, neon,
and krypton are also used. The lasers are purged with helium after use and are then
exhausted through a polyethylene fan and halogen filter cartridge to the roof of
the building. The halogen filter removes fluorine from the exhaust gas; the
efficiency of the filter is not known. Approximately one 150-cubic-foot cylinder of
the fluorine/helium gas mixture is used annually. The gas cylinder is stored in a
ventilated cabinet, and the concentration of fluorine in the laboratory room air is
monitored by a continuous air monitor. The monitor is equipped W|th1}an alarm to
indicate any sudden release of fluorine into the laboratory. g

Tech Shop .“;" j

The Carpenter Shop in the Tech Shop contams Saws," lathes, and other machines

d}r;\g Dust collected in the
‘h:azardous solid waste. -

filter is removed as necessary and dtsposed oﬁm no"

Stainless steel and copper pipes are fab:ncatedand welded in the Plumbing Shop in
the Tech Shop. The shop does not have chal ventllatnon and welding fumes and
metal dust generated from these operatmns are exhausted through ceiling fans
without controls. R -

Parts are fabricated from steel alummum and other metals in the Machine Shop in
the Tech Shop. The machmes in the shop do not have local ventilation, and exhaust
is provided. by ceumg fans: The welding area in the Machine Shop is ventilated by a
flexible, hose and’duei ‘o awall vent. The soldering bench areais exhausted through
a slot vent :Smak’ amounts of dust, welding fumes, and VOCs are emitted from thns
area. No controls are applied to the exhausts.

RESA Building

Large vacuum chambers and other parts for the TFTR and PBX-M are fabricated
from steel and other metals in the RESA Building. The building contains several
large-scale (10- to 20-foot) boring machines and other smaller machines, and also a
vacuum welding machine. Various cutting fluids and lubricants are used in
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machining operations, and small amounts of metal dust and VOCs are emitted. The
machines do not have local ventilation; ventilation is provided by ceiling fans,

CASBuilding

Testing and assembly of high-voltage ion sources is conducted in the CAS Building.
A clean room used for assembly of ion sources contains a phosphoric acid/alcohol
bath and an open-top vapor degreaser using Freon-113 (1,1,2- trmfgloro, 1.2, 2-

“““
i,

a surface area of about 10 square feet. About twelve 30- gallcm drums of Fr'eon 113
are used annually in the degreaser; most of the solvent uSed Ts efiitted to the
atmosphere. PPPL is presently preparing a permit apphcation for the CAS Building
vapor degreaser. S

3.1.25 C-Site Electric Utilities and Fuel Staraqe

#fila

Maintenance Building : 1

The Maintenance Building contams flve steam boulers, one of which is permanently
out of service. Boiler charactenstncs are simmarized in Table 3-3. The boilers are
presently operated using natural gas, with the capability of burning Number 4 fuel
oil and Number 6 fuel oil a§ backup fuels. Both Number 4 and Number 6 fuel oil
were burned in the'bmlers in 1987; use of Number 6 oil was discontinued in 1988,
Normally one. ofthe 350 homepower (HP) boilers is operated in warm weather, and
one 350- HP boder and ‘the 250-HP boiler are operated during cold weather.
Number.4 fuel oul is'stored in three 30,000-gallon underground tanks at the Utility
Bualding No Number 6 oil was being stored or used at PPPL at the time of the
Survey, . Emissions from the boilers and TFTR emergency diesel engine are
summarnzgd in Table 3-2. Emissions from the boilers were estimated based on
emission factors contained in EPA Publication AP-42 (EPA, 1986a).

There are no emissions standards for existing boilers with the exception of
standards for fuel sulfur content. Facilities burning commercial fuel oil in the State
of New Jersey are subject to Regulation 7:27-9.2, Sulfur Content Standards, limiting
the sulfur content of fuel oil used in the state. Number 4 fuel oil used in the
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TABLE 3-3
CHARACTERISTICS OF PPPL STEAM BOILERS

Estimated Fuel Use Capability Operating Status
Output HeatInput 9
250 HP 2.0 MMBtu/hr Natural Gas, #4 Oil, #6 Oil |In Service |
250 HP | 2.0 MMBtu/hr #4 Oil, #6 Oil Permanently Shut Down

350 HP | 2.7 MMBtu/hr  Natural Gas, #4 Oil, #6 Oil |In Service b '
350 HP  [2.7 MMBtu/hr Natural Gas, #4 Oil, #6 Oil |MaintenanteShut Down
400 HP  }3.2 MMBtu/hr Natural Gas, #4 Oil, #6 Oil [In Service ‘

.
‘e
Lt
v,

Source: Information provided to Survey team by PPPL.pe‘r,sfonﬁof;I{*‘:,:”

MMBtu/hr - million Btu/hr | B
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Princeton area is limited by this regulation to not more than 0.3 percent sulfur.
PPPL purchasing records and contracts show that PPPL is in compliance with the
regulation. Emissions from the steam boilers have decreased substantially due to
the use of natural gas instead of fuel oil asthe primary boiler fuel. The emissions do

notsignificantly affect local air quality. |

State of New Jersey Regulation 7:27-8.2(a)3, Permits and Certificates Required,
requires operators of commerclal fuel- burnmg equipment having a heat mput rate

vy
'''''

PPPL submctted an application for permit renewal for the boilers and recenved
renewed operating permits in 1988. The expiration date of. the renewed permtts is
1992. |

W Y
o., "'.‘ i

State of New Jersey Regulation 7:27-8.2(a)8, Pepmlts ahd Certlficates Required,
requires operators of storage tanks contamlng non- ‘v“:"lqtile hquuds having a capacity

; _taina Qperatmg certificate. PPPL
submitted an appllcatson for permit renewaM‘w the three Number 4 fuel oil storage
tanks and received renewed operatmg permats m 1988 The expiration date of the

renewed permits is 1992, N

Transportation and Construction Eqﬁiﬁmé’ﬁ't Fuel Storage

Diesel fuel and gasolme for fuelmg PPPL fleet vehicles and construction equipment
are stored in four' undergrpund tanks at C-Site. Two 8,000-gallon tanks, one
containing diesgl: fue} ('tank E4) and the other unleaded gasoline (tank E2), and one
1,000- gallond:ank contammg unleaded gasoline (tank E3), are located near the C-
Site Mamtenance Burfdmg (Figure 4-4). One 1,000-gallon tank containing diesel
fuel- (tank E5) is.tocated near the C-Site MG Building (Figure 4-4). A detailed
‘ dISCUSSIbn of these underground storage tanks is given in Section 4.2.1.6.

State of New Jersey Regu!ati‘on 7:27-8.2(a)9, Permits and Certificates Required,
requires operators of storage tanks containing volatile liquids (e.g., gasoline) that
have a capacity of greater than 2,000 gallons to obtain a permit and operating
certificate. PPPL has not submitted an application for operating permits for the
8,000-gallon unleaded gasoline storage tank (tank E2).



313 Environmental Monitoring Program

Since emissions of nonradioactive air pollutants from PPPL are small, as confirmed
by Survey team observation and discussed in Section 3.1.2, PPPL has not conducted
stack or ambient air monitoring of criteria or hazardous air poll‘utants‘
Furthermore, there are no state or Federal air regulations applicable to PPPL that
require monitoring. However, an exhaust gas monitoring system to monitor the
tritium concentration in the TFTR exhaust was being installed at the time of the
Survey, and is expected to be operatnonal inlate 1988. AR

PPPL installed a 60-meter meteorological tower in November 1§8§ and
meteorological data have been collected at PPPL, using approvedwritten protocols,
since that time. Meteorological data are summa:'ized in~.the 1987 PPPL
Environmental Monitoring Report (Stencel, 1988a.) and aﬁedlscussed in Section 2.1,

In 1987, PPPL iritiated on-site and off-site radcologieafa r momtoring to determine
ambient background concentrations qf. trltlum and particulate gamma-emitting
radionuclides in the vicinity of the TFTR prmr tQ: gnmatlon of tritium operations in
1992. Approved written protocols foc the collec‘uon of these data have been
developed by PPPL. The ambient momtormg system for tritium and particulate
gamma-emitting radmnuchdes consists of four monitoring stations at the TFTR
fenceline (located adjacent to the four direct radiation monitoring stations as
illustrated in Figure. 46), Six mt:ons situated in an approximate 1-kilometer radius
around the site, and one baselme station 10 miles northwest of PPPL. The ten non-
baseline momtors were lotated based on modeling using meteorological data
collected at‘ PPPJ_ The modeling indicated that the highest radionuclide
concentrattons fesuTting from operation of the TFTR with tritium would occur
w1thm 900 metefsof the site (Levine, 1985).

The diff'e'rféntial atmospheric tritium samplers (DATS) used for ambient monitoring
at PPPL were designed by PPPL and installed in the field in mid-1987. On-site and
off-site tests of the samplers were conducted in 1986 and 1987 (Stencel, 1987b;
PPPL, 1988a). The tests demonstrated that tritium concentration data obtained by
the monitors provide an accurate representation of actual ambient tritium
concentrations.



The DATS consist of three molecular sieve moisture traps in series, the second and
‘third traps separated by a palladium sponge catalyst. The first two traps collect
HTO. Hydrogen gas s used to heat the catalyst, which converts molecular tritium HT
in the sample gas to HTO. New catalyst‘beds have an HT - HTO conversion efficiency
of 90 percent. The efficiency may decrease during use due to the effects of air
contaminants. However the use of a carrier gas allows the efficiency to be
determined and a correction factor to be applied. The HTO is subsequently
collected by the third moisture trap. The DATS are operated continuously, and
operating hours are monitored by an hour meter. The sample: gas ‘is pumped
through the traps at approximately 0.1 liter/minute by a variab‘e speed direct
current pump. A mixture of 3 percent hydrogen in nitrogen. is. used s a cartler gas,
and the gas flow rate is determined each week when the- molswre traps are
changed by using a rotameter. The rotameter is bypassed unless d-flow reading is
being taken.

3 0
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The collected material is removed from. thé '{)M'S and analyzed for tritium
concentration in the PPPL Radiological Envn‘dhmenﬁal Momtoring Laboratory. The
percent sample recovery is approxlmately\% percent and the tritium monitoring
system can detect ambient trltnumwoncenxrauons near background levels.
Analytical procedures used to determme ambtent tritium concentrations are

discussed in detail in Secthn 4.4,

. oo
¢
N

According to PPPL themetlca| Calcu!atuons as much as 300 mCj of tritium may have
been released to the env ron.ment from TFTR operations between 1985 and 1987,
According to PPPL, tms amount of tritium is not measurable in the environment,
and measurable eoncentrattons of tritium above background in the vicinity of the
site are, net expected uhtil initiation of TFTR tritium operations,

Ambi'éﬁ.'tf;éir tritium concentrations we're not reported in the environmental
monitori‘n'gi_,‘report at the time of the Survey. However, according to PPPL, tritium
concentrations in ambient air sampled at PPPL were less than 100 picocuries per
liter (pCi/L), the minimum detection limit of the ambient monitoring system.
Precipitation samples taken by PPPL in 1987 showed only background tritium
concentrations (Gilbert, 1988). Precipitation has a normal variance of background
tritium concentrations up to a concentration of 144 pCi/L due to atmospheric
movement and seasonal effects.
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Amblent concentrations of particulate radionuclides in the vicinity of PPPL are
determined by particulate alr samplers collocated with the tritium monitors. The
coliected particulate samples are analyzed for gamma-emitting radionuclides (e.q.,
activated metals such as cobalt-60 and manganese-56). The samplers were
originally placed in the fleld In mid-1987,

The particulate air samplers consist of a glass filter and rotary vane p.ump with an

-”
(T
T

ﬂlter cartridge is tested in the laboratory before being placed m the field The gas
flow rate is determined by attaching a rotameter to the pump each wéek when the
glass filters are changed. The difference in flow raté9 between fliter changes is
generally less than 10 percent. DR
Particulate gamma-emitting radionuclide concemcations determlned using the
particulate air samplers installed in 1987 were nat repor‘ced in the 1987 PPPL
Environmental Monitoring Report avarlable at the tlme of the Survey (Stencel,
1988a). According to PPPL, concentrations “of particulate gamma-emitting
radionuclides significantly above’ background are not expected until initiation of
TFTR tritium operatsons Concentratlons of particulate gamma-emitting
radionuclides determmed at PPPL. between 1982 and 1986 using a prototype
monitor are comparable to background levels (Stencel, 1986).

PPPL monitors. dnrect rad|at|on resulting from operation of the TFTR and PBX-M as
part of an ongomg progfam Direct radiation monitoring is discussed in Section
433 T

3.1.4 ".'l‘.'".;'“'l':indings and Observations
3.1.41  Category|

None
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3.1.4.2 Category Il

None

3.1.4.3 Cateqory Il

None

3144 Category IV RETPRL

1. Failure to apply for state air permits. PPPL has not appllad forState alr perr its
for the TFTR stationary diesel generator, two qf the- elgm {inderground
gasoline and dlesel fuel storage tanks, and the ww,ysolvent Llegreasers in the
CAS and FCPC Buildings. RO X

o
. 1

According to State of New lJersey Alr Regulatlon 7 27-8.2, Permits and
Certlflcates Required, operators of ’fu#rl bunnlng equlpment having a heat

r‘»
o,

tanks of greater than 10, 000 gallonsl ln capaclty, and gasoline storage tanks of
greater than 2,000 gallons in. capauty are required to obtain operating
permits. The TFTR emergency dresel engine (classified by the state as fuel-
burning equlpment) the two solvent degreasers in the CAS and FCPC
Buildings, and the 8,000- gallon unleaded gasoline (tank E2) and the 15,000-
gallon diesel fuel (tank E8) underground storage tanks at PPPL are subject to
state permlt -cqulrements However, PPPL has not applied for permits for any

T
4
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3.2

This section describes the solils at PPPL, pollution sources and controls of selected
areas of soil contamination resulting from PPPL operations, and the soils monlitoring
program. Although the discussion In this section focuses on C- and D-Sites, which
are the sites of current PPPL activities, the section also covers A- and B-Sites, which
were used by PPPL In the past and which have some residual soll contamination as a
result of PPPL operations. The solls at the College Road facility are not discussed

R
uuuu

and 4.5.2 (lnactive Waste Sites and Releases). «; ’ "

o )
'l ‘l
o

3.2.1 Background Environmental Information ..

In general, PPPL soils are of the Urban Land-Nixon® Nixon Varlant Association. Soils
of thls assoclation are on uplands and are nearlvnlhwl wgently sloping, deep, well-
specificsoil types found at the A-and B si’ws ahd C an‘d D-Sites, along with some of
their characteristics, are presented in Tab!e 3«4 g3

¢ ‘. ‘o n’
l. '.

Background soil concentrations in the wcinlty of PPPL for radionuclides and
nonradioactive chemicals«sed at PPPL Have not been characterized by PPPL. Data
on most of these parameters are also ‘ot available in literature. However, PPPL has
recently established mff site sampﬂng locations to establish baseline concentrations
of tritium in the mousture of surface solls and vegetation and has found tritium
concentratlons to he athackground levels, as discussed in Section 3.2.3,

DOE has established gwdelmes for determining acceptable residual radioactivity in
soil at Formerly Utilized Sites Remedial Action Program (FUSRAP) and remote
Surplus Facmtles Management Program (SFMP) sites (DOE, 1985; Gilbert et al,,
1985). The’ soil concentration guidelines for radionuclides must be derived on a site-
specific basis, from a ba5|c dose limit of 100 mrem/year to an individual, from all
pathways.

For nonradiological contaminant concentrations in soil, there are no regulatory
standards. A determination of “safe” or “acceptable” levels in soils depends on
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TABLE 3-4

CHARACTERISTICS OF PPPL SOIL TYPES

A Permeability | Soil Reaction
Location Soll Type |nmes Texture [ (Inches/hour) pH
A-and B- Nixon 011 |lLoam 0.6-2.0 3.6-5.5
Sites
11-30 |Loam, sandy 0.6-2.0 113,6-5,5
clay loam X NI
gravelly .
sandy loam
30-40 Loam{sand, 2,0-6,0,°1. ... 3.6-55
gravelly
sandy loam R
A-andB-  [Urbanlanda | NAb NAab . [ oAb NADb
Sites, % B
C- and D- SRETO RN
Sltes I N "T‘ .‘:o -

Source: Powley, 1987

aThese are areas that have been dJst'ﬁifB;ed B'y’:MaH'énd include borrow areas, cut-
and-fill areas, and areas where more thar 80 pércent of the surface is covered by

industrial plants, business centers,

bNA = Not applicable

[ f

[
. ]
'
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contaminant migration pathways, potentlal human exposure routes and public
tolerance. Therefore, acceptable levels must be determined on a site-specific and
chemical-specific basls,

3,22 General Description of Pollution Sources and Controls

The major pathways for potentlal contamination of soll at PPPL are routine and
accldental airborne releases, routine and accidental liquld releqsies, activitles
assoclated with waste disposal practices, and operation of the fuslon energy
research devices, \

To reduce the potential for soll contamination, ,the site haé ‘established
administrative and physical controls ¢, handling® radieactlve «and hazardous
materials and wastes. The administrative contrals Inélude packaglng, handling,
storage, and disposal requirements, as dlscussed I’ Sectlon 4.1. Physical controls
consist of alr flltration, water treatment sysxemq,«and mlq,ldlng of the fusion energy

devices, as discussed in Sections 3.1.2, 3. 3 2 and 4 9 14 respectlvely

Operations and activities at PPPL have\wsuﬂad In soHs contaminated or potentially
contaminated with hazardous" materials at varlous localized areas, These
operations and actlvities mclude past sles, wastewater releases, material storage
and handling practlces and coollng tower operations, With the exception of
operation of the fusion enérgy research devices, discussed below, descriptions of
these sources and: Incldents, aiong with existing controls, are contained in Sections
33.2,4.21, and 45 1,

Operatian of fhé fusldn energy research devices at PPPL produces neutrons, which
can radioactiva‘ce previously nonradioactive materials. Section 4.3.2.1 contains a
more detalled discussion of this process, However, operations of the TFTR and the
PBX-M using deuterium for both components of the plasma does not produce a
high eno&gh neutron flux for many neutrons to penetrate the shielding and
measurably radioactivate the surrounding soil (Gilbert, 1988).

323 Environmental Monitoring Program

Off-site sample locations were established by PPPL in late 1985 (Figure 3-2) to
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establish baseline concentrations of tritium In the moisture of surface soils and
vegetation, The locations were selected using the guidance in A Guide for:
Environmental Radlological Survelllance at U.S. Department of Energy Installations
(Corley et al., 1982), These baseline levels of radionuclides are being established
since surface solls and vegetation are among the best indicators of the presence of
tritium after a release (Stencel, 1988a). Soil and grass samples collected off-site In
1987 had tritlum levels In the moisture of less than 100 pCi/L. These levels are
indicative of background concentrations of tritlum in the environment (Stencel,
1988a). Results of the soil and grass baseline program are reported M the site's
annual Environmental Monitoring Report, | BRI *

Sampling procedures developed in 1984 are documented In. th‘e Radlological

Environmental Monitoring Laboratory Handbook (PPPL. 1986c) The radlotogica!
analytical procedures are discussed in Section4.4, % [

()

0“ o f '

'. 1
Q

There is no PPPL sampling program for deﬂniny.‘chdmual concentratlons in soll
although a specific program was performed‘slh. 1985 to astertain soil contamination
resulting from former operations of the’ PPPL éeWage ‘treatment plant. The results
of this effort showed background' levels df chromlum mercury, and PCBs, as
discussed in Section 4.5.1.2, R

3.24 Findingsand Obfservatlons

. l

The findings that mvo!ve so:l contamlnatuon are the result of past releases, spills, or
disposal practices. and a.re therefore discussed within the context of other findings
in Sections 4. 2 2 (Toxlc and Chemical Materials) and 4.5.2 (Inactive Waste Sites and
Releases) L e
3.2, 4 1 Categoryl

Noné”

3.24.2 Category !l

None
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i 3.24.3 Category lll ‘

: None

, 3.2.44  CateqorylV

None
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3.3 Surface Water

This section deals with surface-water features in the vicinity of PPPL, surface-water
pollution sources and controls, surface-water and liquid waste monitoring programs
at the Laboratory, and findings and observations related to surface water, Drinking
water sources and uses are also addressed. The discussion focuses on the C- and D-
Sites since these are the locations of most current PPPL operations. The A- and B-
Sites are discussed only with respect to surface drainage, since PPPL no longer
occupies these sites and only residual surface contamination from past PPPL
operations may remain, as discussed in Section 4.5. The College. Road facrllty isin a
nearby office park and is only addressed as a sanitary wastewate'r sou rce. )

-
|||||
R

3.31 Background Environmental Information .

1‘&
€
3

3.3.11 Surface-Water Draing_gg

Both the A- and B-Sites and C- and D- Sltes are I‘aﬂated wrthun the Millstone River
basin, whlch drains an area of 283 square mltes (Eb'asco Grumman 1982). The C-

“\.

" are located 0.8 mile east of the r:ver (Flgure 2-3). In the vicinity of PPPL, the
Millstone River has been dammed to. forn’r Lake Carnegie. The maximum recorded
discharge at Lake Carneg‘te was 13 ?,00 cubic feet per second (ft3/sec) in 1971. The
Delaware and Raritan. (D&RY Canal paralle|s the Millstone River but is separated
from it by a levee.. The Canal recéives its water from the Delaware River at Trenton
(Ebasco Grumman, 1982) The Millstone River and the Canal flow into the Raritan
River, 16 mrles north of Prmceton The Raritan River in turn flows into Raritan Bay,
an estuary a1ong the Atlantic Ocean, 18 miles downstream of its confluence with
the Mtlrstone Rwer (thure 2-1).

None of fhe four sites has natural surface-water features. However, Bee Brook,
which flows from north to south, is mmedsately east of C- and D-Sites, and receives
C- and D-Site runoff via two drainage systems, as discussed in Section 3.3.2.1. It has
a drainage area of 806 acres and an average flow of 0.68 fi3/sec (Ebasco Grumman,
1982). Bee Brook discharges into Devils Brook, 0.8 mile downstream of C- and D-
Sites (Figure 2-2). Devils Brook flows into the Millstone River 1.2 miles downstream
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of its confluence with Bee Brook, A- and B-Site runoff flows into the Millstone
River, as discussed in Section 3.3.2.1.

" There are no flood-prone areas at PPPL. Two small areas (less than 1 acre total) of
temporarily flooded palustrine forested wetlands are situated on the eastern and

northern edges, respectively, of D-Site.

3.3.1.2  Water Supply and Uses - .

”"
vw'

sources of water are the D&R Canal and the Raritan Rwer, upstrearn ‘of the
confluence with the Millstone River. The Milistone River has been usec( infrequently
as an emergency water source. Potable water is treated at the “publicly- owned
Raritan-Millstone Treatment Plant; unit processes., there mdude coagulation and
flocculation, settling, potassium permanganate/acﬂvated charcoal treatment,
mixed media filtering, and chlorination. The p&ant praduces approximately 120
million gallons per day (mgd). Potable. waterenters PPPL through an Elizabethtown
Water Company 12-inch main on the horthwest corner of C-Site. The water is
distributed throughout C- and D- Srtes rqan underground piped network and is used
for domestic purposes, boiler makeup, ¢- Sate Coolmg Tower makeup, and secondary
fire protection. Apprommately 15 mrlhon gallons of potable water were consumed
at PPPLin 1987, this was sigmfucantly Ies's than previous years due to the changeover
to D&R Canal water. for some coalmg water systems, as discussed below (Stencel,
1988a). 2 g

PPPL hasan; agreement wnth the New Jersey Water Supply Authority to withdraw up
to 1 mgd from the D&R Canal. Canal water is routed from a PPPL pumping station
at the (fana! where it is strained and chlorinated, to an elevated water tank on-site.
From- there it is distributed for use through a network of underground piping
separate. frqm the potable water system. Uses include primary fire protection, D-
Site Coohng Tower makeup, and equipment cooling water. However, makeup and
equipment cooling water is first treated in a multimedia sand filter system in the D-
Site Cooling Tower Pump House. PPPL consumed 81 million gallons of canal water
in 1987, the first full year that the Laboratory used canal water for cooling tower
makeup (Stencel, 1988a).
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3.3.2 General Description of Pollution Sources and Controls

Three types of wastewater are generated as a result of laboratory operations at
PPPL -- sanitary wastewater, industrial wastewater, and stormwater. These
wastewaters are collected or treated in one of three systems--the sanitary sewer
system; stormwater management system, which includes storm sewers, drainage
ditches, and a detention basin; or the liquid effluent collection tanks (LECTs). The
sources of wastewater and the treatment and disposal methods used for each
source are summarized in Table 3-5 and are discussed in the followmg two
subsections. ’

3.3.2.1  Sources of Wastewater

Sanitary Wastewater
Sanitary wastewater is generated from nearly aﬂécf ve PPPL burldmgs at the C- and
D-Sites and the office facility at 305-307. Colfege Road The major sources at these
buildings are lavatory sinks, toilets, and showers, drrnkmg water fountains; and, in
the Administration Wing, the cafetgrra smks “ The contents of the sanitary
wastewater from these sources afe presumed by the Survey team, based on piping
diagrams and points of orlgm to be predomrnantly water, human excreta, and
foodstuff. o -

Industrial Wastewa'f}e'r

Sources of- }ndustrlal wastewater at PPPL are C- and D-Site Cooling Tower
blowdown bmler blawdown, canal water filtration system backwash, TFTR process
water, TFTR foundatron dewatering, and water from laboratory and shop sinks and
floor drams and transformer yard and switchyard sumps. The major contributor of
mdustrlal wastewater is blowdown from the C- and D-Site Cooling Towers. The C-
Site towers provide cooling water to the process chillers and other equipment at the
C-Site, including the C-Site motor generator sets. The D-Site tower provides cooling
water to the heating, ventilation, and air conditioning chillers, which serve most C-
and D-Site buildings, the TFTR process chillers, and other D-Site process equipment.
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TABLE 3-5

WASTEWATER TYPES, SOURCES, AND COLLECTION/
TREATMENT SYSTEMS AT PPPL

Wastewater Types and Sourcesa Collectsonﬂ'reatment Systemb

Sanctary sewer

Industrial
C-Site Cooling Tower blowdown Sanitary sewer
D-Site Cooling Tower blowdown Stormwater management
system Y
Boiler blowdown Stormwater management
’ system .. f;j S
Canal water filtration system backwash Stormwater management
system L
TFTR process water ; LECTstamtery sewer
Laboratory and shop sink drains o Sa;lm‘tary;}ewer
Building floor drains (except TFTR and ' Sen'sf@ry sewer
Maintenance Building) T
TFTR floor drains L'ECTs/sanitary sewer
Maintenance Building f|oor drams ., | Stormwater management
S system
TFTR foundation dewaterin'g,_‘u.{l Stormwater management
< system
Transformer yard sumps " Stormwater management
system
C-Site Switchyard sump Stormwater management

system (west side)

Stormwater ... )

e

- D-siten. Stormwater management
R R system

" C-Site (east side) Stormwater management
e system

C-Site (westside) Stormwater management

system (west side)

aDescribed in Section 3.3.2.1
bDescribed in Section 3.3.2.2

w
1

N

(Vh}



The D-Site Cooling Tower is rated to blow down 2,040 gallons per hour. The
blowdown from this tower is discharged to the stormwater management system.
Blowdown volumes are not available for the C-Site Cooling Tower although the
tower is designed to normally circulate approximately 60 percent of the amount of
water that the D-Site Cocling Tower circulates, The C-Site Cooling Tower
blowdown isdischarged to the sanitary sewer (PPPL, 1987b).

Both cooling towers are treated with a Betz Dianodic Il program to controi
corrosion, scale, and biofouling (Roy F. Weston, Inc., 1986). Specnfnqproducts usedin
the cooling towers include Betz Entec 321, 356, and 365. Blov
 therefore include by-products of these treatment chemvcals‘ such as’ corroswes,
chlorine, and phosphates, and elevated dissolved and suspended solids from
evaporative concentration. Limited chemical ana}yses perfafmed in 1985, for
alkalinity, hardness, total dissolved solids, specifu; condﬂctance, and pH, have been
reported on cooling tower water, from which blowdown 15 reieased. The resulting
values are within manufacturer’s recommended,‘ evek for Coolmg tower operations.
In addition, the cooling tower treatments havéi een formulated so that phosphate
concentrations are below 7 parts per rmIHOn (ppm) According to product labeling,
water treated with these chemicals can be sent to a sewage treatment plant, a
permitted waste treatment famhty, or Natnonal Pollutant Discharge Elimination
System (NPDES)- permotted surface water d1scharge point.

The boilers are located m ‘the. Mamtenance Building. Boiler feedwater is also
treated with Betz products mdudmg Betz Entec 721, 733, and 735, to control scale
and corrosion.. BloWdown tontents therefore likely include by-products of these
treatment chemn:als, mcludmg corrosives, phosphates, and sulfites, although data
on cqngentr_at}ons.,were not available. Approximately 50 to 380 gallons of boiler
blpvﬁd'o‘v&n ai“eli}i‘jscharged to the stormwater management system twice perday.

The ééﬁ'al_water filtration system is located in the D-Site Cooling Tower Pump House
and is used to filter D&R Canal water before it is used as makeup in the D-Site
Cooling Tower. The backwash, which probably contains elevated dissolved and
suspended solids, is discharged to the stormwater management system:
Approximately 5,000 gallons of potable water are used 3 to 7 times per month to
backwash the filter.



i

TFTR process water consists of water that may become radioactively contaminated,
including machine cooling water. The main contaminant of concern is tritium. This
water is discharged to the LECTs, which are located north of the TFTR complex. LECT
operations and volumes and concentrations discharged are discussed in detail in
Section 3.3.2.2. Approximately 82,000 gallons of TFTR process water containing
3.2x107 picocuries of radioactivity were discharged in 1988 through June 6.

Laboratory and shop sinks are located in most buildings at PPPL. The dominant
component in the wastewater discharged through these sinks is used pota‘qle water,

As discussed in Section 4.1, nearly all liquid hazardous wastes, which, are. generated

in small amounts in laboratories and shops, are segregated in separate cb‘htamers
and are hauled off-site for disposal. However, a small port{txn of these wastes,

mainly neutralized acids and bases, are discharged into the laboraﬁm} aridshop sink
drains during routine operations such as cleaning glasswqre. .'_!_'his waste stream is
discharged to the sanitary sewer. Although vqlumes Md concentratlons of
contaminants are unknown, they are small based d&‘i'wSurvey team observations.

These discharges are exempt from RCRA reguf “ ’E;’;ﬁ‘iﬁﬁéaccordance with 40 CFR
261.3(a)(2)(iv), as discussed in Section 4.1, 1.' )

Floor drains are present at bunldmgs ai PP‘PL for the removal of flood water,
accidental spills, and floor cleanmg soiu’crons A majority of this waste stream
discharges to the sanltary sewer system "although volumes are not known.
However, floor drains at t‘he TFTR, W.hlch may receive radioactively contaminated
wastewater from sprlie, dfscharge 1o ‘the LECTs, and floor drains in the Maintenance
Building, which houses the borlers discharge to the stormwater management
system. No sprl|s of, quuld chemlcals within buildings that would flow to floor drains
were reported by PPPL personnel However, during the Survey, bulk liquid biocides
and corrqslon mhfbr’cors were stored in proximity to floor drainsin the C-Site and D-
Site Ccscmng Tower: ‘Pump Houses and the Maintenance Building borler room.

The foundatron surrounding the TFTR is dewatered with the use of a pump. The
pumped groundwater is then discharged at a rate of approximately 150 to 200
gallons per minute to the stormwater management system. The effect of this
dewatering on groundwateris described in Section 3.4.1.2.



Transformer and capacitor yards and switchyards at PPPL are generally underlain by
concrete or compacted clay containment. Precipitation that collects in the
contained area is collected in sumps. With the exception of the C-Site Switchyard,
the sump contents are discharged to the stormwater management system, which
includes the Detention Basin. As discussed in Section 3.3.2.2, the Detention Basin
releases into a ditch (Ditch 5) that flows into Bee Brook. The sump contents of the C-
Site Switchyard are discharged to another ditch on the west side of the site, which
flows through an unnamed tributary directly to Bee Brook. Spills and leaks of
mineral and PCB- -containing oils at both C- and D-Sites could collect in ¢he sumps
and eventually be discharged to Bee Brook. Although the sumps have: hydrocarbon
sensors to prevent oils from being pumped out, the sensors have been knowri 1;0 fail
and transformer oils have been discharged to the stormwater m&nagement sy'stem,
asdescribed in Section 4.5.1.2. .. ’ e

Stormwater

......

lots, driveways, and roads, and posmbly ons‘ and polychlormated biphenyls (PCBs)
from transformer yards and sw1trhyards ln addmon spills on the paved areas, such
as the Receiving driveway, could flow m’m the stormwater system.

There are two dramage basms on thé C and D-Sites, both of which flow into Bee
Brook. Runoff from 'the éastern -part of C-Site and all of D-Site flows into storm
sewers that duscharge mto the Detention Basin on the southeast side of C- and D-
Sites (Figure: 33) The Detentlon Basin also receives process water from cooling
tower and, be‘1ef blawdown ‘and effluent from TFTR Test Cell foundation
dewatermg : The" contents of the Detention Basin are released to a 600-foot-long
ditch, caHed Ditch 5, which flows to the southeast and empties into Bee Brook (PPPL,
1987b). F]qw into Ditch 5 from the Detention Basin is an NPDES-permitted
discharge point for PPPL; in 1987, its measured flow ranged from 0.012 to 2.5
ft3/sec.

Runoff from vegetated and paved areas on the west side of the C-Site, including the
loading docks at Receiving No. 3 and No. 4, flows into @ man-made ditch that runs
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along the west side of the C-Site (Figure 3-3), Discharges from the C-Site Switchyard
sumps also flow into this ditch, The ditch enters PPPL at the northwest corner of the
site. It exits at the south-central boundary and empties into an unnamed tributary
that flows through a wooded area to Bee Brook,

There are also isolated drainages at the C- and D-Sites, For example, runoff from
the driveway of the Hazardous Materlal Control Building is ditected to adjacent solil,
where it percolates into the ground.

The west side of the A- and B-Sites has several inactive waste sites; and releases,
including the 1-L garage and spllls at the scrapyard and in dumpstara wes‘{ of the
Princeton-Pennsylvania Accelerator Building, as discussed in Sec‘tloné 5.1. RUnoff
from these areas flows to a ditch west of A-Site, which, ln turn ﬂnWs warst under
Route 1 and discharges into the Millstone River. SRR

v e Y, '0‘1
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There has been no monitoring of stormwaterﬂ,to d#ﬁermiﬂe concentrations of
contaminants. However, the NPDES-permitteq df d”*qkh%bﬂﬂ‘mm the Detention Basin,
which includes C- and D-Site stormwatemunnﬂ aJs‘I well as D-Site Cooling Tower
blowdown, boiler blowdown, and, transformen sump discharges, has been
monitored for selected parameters incLudlhg ml "and grease, metals, nutrients,
radioisotopes, and other phys:ch‘nemmal constituents,  The results of this
monitoring, which are discussed in detall In Section 3.3.3, indicate permitted
parameters are within permlt hmits but ‘that alkalinity, hardness, total phosphate,
and total dissolved solrds are eleydted above background as a result of site

operations. "'.‘ L

33.2.2 WasfewaterTreatment and Disposal
Sanit|ar'}5')3;st'em

As discu§séjd',in Section 3.3.2.1 and summarized in Table 3-5, flow to the sanitary
sewer system at PPPL includes sanitary sewage; C-Site Cooling Tower blowdown;
discharges from the LECTs, as described below; laboratory and shop sink drains; and
most building floor drains. Most of the sanitary wastewater at C- and D-Sites is
piped by gravity in the site's underground sanitary sewer lines to a lift station at D-
Site, and then to the gravity system operated by the Stony Brook Regional Sewerage

1
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Authorlty (SBRSA). However, sanitary wastewater from the LOB, the Theory Wing,
and the Emergency Services Bullding bypasses the lift station and flows by gravity
directly to the SBRSA system. Sewer lines at the C- and D-Sites are constructed of
vitrifled clay and cast lron. Lines were first Installed In the late 19505 with the initial
development of C-Site, and new lInes have been Installed as the facility has
expanded. There have been no reports of unusual amounts of
Infiltration/exfiltration. Sanitary wastewater from the 305-307 College Road
offices also flows directly to the SBRSA system,

'
I
L

The sanitary sewage In the SBRSA system Is routed to the SBRSAs Ri(rer Road
Sewage Treatment Plant in Princeton. The plant has a capacity of-10, rngd 'and has
tertiary treatment. Its liquid discharge Is to the Mlllstone Rlver and s NFDES-
permitted. PPPL released 11.4 milllon gallons to the sanitary sewermtmn In 1987
(Stencel, 1988a). The Laboratory has no pretreatment reqmrements.

Before 1981, PPPL had its own sewage treatment plant, (STP) on- site In addition,
pretreated in a pair of chromium reductlon drtsf TM STP was abandoned in 1981
when the Laboratory was connected to' the SBRSA *system, and the chromium
reduction pits were abandoned in 1983 Whert r‘.hro!‘nate use in the cooling towers

was discontinued. These facilities are dlsdussed In'more detall in Section 4.5,1,

ol
o,
.
.
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Stormwater Management S'y"stem
As discussed in Sectio.n 3 3:2.1, stermwater from most of C-Site and all of D-Site,
blowdown from the D~$‘te CoQHng Tower and the boilers, backwash from the canal
water fr|tratron system floar drains from the Maintenance Building, dewatering
from the TFTR: fawdatlon and discharges from transformer yard sumps (through
hydrocarbOn sensor controlled pumps) flow into the stormwater management
systerh. These sources first flow into a network of underground stormwater sewer
piping that discharges into the Detention Basin for treatment (Figure 3-3), a
discussed bélow. Stormwater from the west side of the C- Site, including the
Receiving No. 3 and No. 4 loading docks and the C-Site Switchyard sumps, flows off-
site in the unnamed tributary (Section 3.3.2,1) without treatment,
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In an effort to minimize releases of spills into the stormwater management system
at PPPL, the Laboratory has a document detailing environmental spill control
procedures and responsiblilities (Tompkins, 1987), as well as a Splll Prevention,
Control, and Countermeasures (SPCC) Plan (Chmiel, 1984), The Detention Basin
functions as an Integral part of splll control and countermeasures actlvities,
Although the basin was Initlally designed and bullt as a flood- and silt-control
structure, an oil/water separator with a hydrocarbon sensor was added In 1986 for
spill control. With this modification, the design of the Detention Basin fulfllled
NIDEP directives against uncontrolled releases to surface waters ] well as
protection against oil spill releases to surface waters. However, the Detentlon Basin
presently isnot being operated as planned, as discussed below. ..., ¥

. Y \,
". "‘u.' Y e
H .

The Detention Basin Is 95 feet by 150 feet at the top of the berm ﬁtoping gown 8 to
10 vertical feet to an area of 45 feet by 90 feet, The baslﬁ‘berm Is earthen with the
exception of a riprap spillway and a concrete outle; ;tructuré The bottom of the
basin Is earthen except for two 6-foot-wide concrete manneih whlch run from two
stormwater sewer Inlets on the north and west sfq{g &?‘t;ﬁqi hasin to the basin outlet
on the south side. The basin outlet consists oM gra‘tm a 6-foot by 12-foot oil/water
separator and a motorized shut-off gate A hydmcarbon sensor is situated within

the separator and is wired to operéf'pi"jhe shut off gate. PPPL submitted a

October 9, 1986, The need for apprc‘wal was walved by the state on December 5,
1986, In addition, PPPE. has submltted an application for a Discharge to
Groundwater Permit for dperation 01’ the Detention Basin, as required by NJDEP.

The discharge from thé Detepflon Basin flows into the 600-foot-long man-made
Ditch 5, whigh. empties into Bee Bronk. The discharge from the Detention Basin Is
NPDES- perm|tted,by NIPEP. The permit became effective on November 1, 1984, and
exmres ‘on October31 1989. It requires that the discharge be sampled monthly, as
descrabed m Section 3.3.3, 1, and places maximum dally discharge limitations on
temperature‘ (30°C), total suspended sollds [50 milligrams per liter (mg/L)],

petroleum Rydrocarbons (10 mg/L), and chemical oxygen demand (50 mg/L).
The Detention Basin was designed such that normal flows from the stormwater

sewers would be directed along the concrete channels on the bottom of the basin,
through the grate, oil/water separator, and shut-off gate, and be released
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continuously through the outlet to Ditch 5 and Bee Brook. During storm events, the
basin would store the runoff and gradually release the stormwater, thereby
reducing peak discharge flows to Bee Brook,

In the event of a hydrocarbon spill to the stormwater management system, the
spilled material, once In the Detention Basin, would be separated In the oll/water
separator and detected by the hydrocarbon sensor. The shut-off gate would be
actuated automatically and no liquids would be released from the basin, However,
In January 1988, mineral oil from one of the transformer sumps dlscharged Into the
stormwater sewers and flowed into the Detention Basin, The hydroqarban sensor in
the basin oil/water separator did not detect this spill, the shutsoff valve dld not
actuate, and mineral oil was released to Bee Brook. This ln);idenx Is described In

)
00000

more detail in Section 4.5.1.2, IARRREIAE
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Since \is spill control system was found to not wotk: propﬁﬂy, thav operation of the
Detention Basin was changed and riow functhn; IHL ﬂoéded mode. The water
level Is kept above the basin outlet openiq«g anq “the’u%ut off gate Is left slightly
open to allow for continuous release, The, ba«i‘n s fh!mected several times a day for
evidence of spills and for observation ofJ w.mar le\rei If a spill which occurs on the
site Is observed as a sheen on the, Detentlnn. éaw\ water, the gate s shut to confine
the spill to the basin, and the spH? is cleaned up with booms, absorbent pads, and
other recovery devices. Depending dn the 'water level, the opening of the gate Is
adjusted to raise or tower the watex evel in the basin to ensure that It remains
above the top of the Butlet- t.mt does not flow over the spillway. In 1987, the
average flow from the Defentlon Basin was 0.1 mgd. The quality of the discharge is
measured for.a Hmited number of parameters at the NPDES monitoring station in
Ditch 5, as dlscussed In Séctlon 3.3.3,

Lecr's;-,;" B

Process Wé;$tewater and floor drain effluents from the TFTR buildings are routed to
three 15,000-gallon aboveground tanks, known as LECTs (Section 4.2.1.6). These
wastewaters may contain trace amounts of tritium or trace concentrations of
radioactive corrosion products, The purpose of the tanks is to retain the
wastewaters until they can be analyzed for radloactivity, If the levels of
radioactivity are below a PPPL maximum allowable limit of 3x105 pCi/L, the tank
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contents are pumped to the sanitary sewer. This [imit represents 10 percent of the
appropriate Maximum Permissible Concentration, as glven in DOE Order 5480.1A
(Chapter XI, Requirements for Radlation Protection, Table II), If the 3x105 pCi/L limlt
were exceeded, the water would be elther allowed to decay until it was below
3x105 pCi/L and then released to the sanitary sewer or would be solidifled and
packaged on-site by a contractor and disposed of with other solld radioactive waste
generated on-site, asdescribed In Section 4,1.3,

To date, radloactivity In the tanks has never exceeded the 3x105 pCi/L Hmlt based on
PPPL records, In 1987, there were 30 releases from the three tanks:. A total of
1.7%109 pCl of radioactive constituents in 292,950 gallons of liqu(d: was ‘etdased to
the sanitary sewer system. The maximum activity in any one relgase Weas 1x104pCI/L
In 1988, through lune 6, there were nine releases totaHrigT 32)(107 pCl in
approximately 82,000 gallons. The maximum activity in arly one re1ease was 4x102
pCi/L. Assuming the maximum releases for each yest. coné&s’ced ehtlrely of tritium,
these maximum activities represent 11.1 and 04 Mrcent ‘respectively, of the
proposed EPA drinking water standard for .corfwumim"wmer supply for tritium
(90,000 pCi/L) (Federal Reglster, 1986, Volume s‘hpagés 34836 34862).

'n 'y
. N, 0
. l !
L]
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333 Environmental Monltoring Program

3.3.3.1  Sampling Locatlonsi Parametgﬁs, ahd Frequency

Surface water is sampled from elght kocations, four on-site and four off-site. The
four on-site stations qre tdcated -(Figure 3-3) In a storm sewer that flows to the
Detention Basin (S tatIOn D 1), ifi Ditch 5, which is the outlet for the Detention Basin
(Station D-2, the NPOES perhmt monitoring point); on Bee Brook upstream of the
Ditch 5 confluencer (Station B-1); and on Bee Brook downstream of the Ditch 5
confluem:e and mfxlng zone (Station B-2). The four off-site locations are Devils
Brook upstream of the Bee Brook confluence (Station P-1); the Millstone River
downstream'of the Devils Brook confluence (Station M-1); Cranbury Brook, a
tributary to the Millstone River upstream of the Devils Brook confluence (Station P-
2), and the D&R Canal near the point where PPPL withdraws its process water
(Figure 2-2). The latter station is sampled to provide baseline data on the process
water used on-site, and is not used to assess site impacts. In addition, potable water
supplied by the Elizabethtown Water Company is sampled at the PPPL water meter

3-38



on the northwest side of C-$ite {Station E-1) (Figure 3-3), and is used as baseline data
for the site’s drinking water supply.

The parameters analyzed at the four on-site and four off-site locations, as well as at
the potable water station, are shown in Table 3-6. All samples are taken monthly as
grabs. The PPPL NPDES permit requires that flow, temperature, total suspended
solids (TSS), petroleum hydrocarbons (as oil and grease), chemical oxygen demand

~ (COD), and pH be grab-sampled monthly at Station D-2.

(s
A

3332  Sampling Procedures

e

"‘;._ \
e,
l’ 'q

Nonradiological surface-water sampling and analysis are perforrﬂed by an ouisude
contractor. During the Survey, sampling was observed at Statlons B@ Batiand B-2.
No site- specn‘cc written sampling protocols were a\fadabie durh:g samphng
although a copy of Standard Methods for the. ExamL@ﬁon of Water and
Wastewater was present. In the laboratory before samplmg, sample bottles were
washed witn detergent and rinsed with démni‘béd ._lgter coliform sample
containers were sterilized, and some of the COD samlple'bottles were rinsed with
acetone. In general, water was first collectedm aplastrc container from the middle
of the stream and then transferred to, sgmple botﬁes The plastic container was
rinsed several times in the water at the statlon before the sample was taken. In
some cases, such as oil and grease at Statlovw B-2 and dissolved oxygen at B-1, the
sample bottles were lmmersed dlrectl_y irfto the surface water. Dissolved oxygen
samples were fixed shorUy aﬁer sampllng, and all samples were placed on ice in a
cooler. SRS =

Flow was de*ermmed by measurmg stream cross-section and water velocity. Stream
depth was measured at- 1-foot intervals and velocity was measured with a flow
meter at the msd pomt of each interval. The flow meter was last calibrated
approxlmately 2 years before the observed sampling event. Temperature was
measured: by msertmg athermometer into the stream. |

Radiological sampling is performed by PPPL personnel using developed protocols as

described in Section 4.4.2. Sampling was not observed during the Survey but the
following method was described. A collection container is rinsed in the surface
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| TABLE 3-6
PARAMETERS ANALYZED IN PPPL SURFACE-WATER SAMPLES

Parameter

On-Site Stations
(D-1, D-2,B-1,8-2)

Off-Site Stations
(P-1, P-2, M-1, C-1)

Potable Water
from
Elizabethtown

Water Company |
Physical/Chemical ‘ :

Alkalinity

X

BOD-5 daya

XX} x

Calcilum hardness’

X

Chlcride

Chromium-total

Chromium-hexavalent

x

Clarity

X

COO0b«<

Coliform-total

Copper

Dissolved oxygen

EDTA®

Flowe .

lron

XX XX XXX X XX X)X X

Manganese

Nitrogen-total Kjeldahl

Nitrogen-nitrate

XXX} X

Oil and greasec

pH¢

Phosphate-total

Phosphate-ortho

Solids-total dissolved

> x]xyx

Solids-total suspendedt.

-

Sulfate

XEX]XIXIX X XX

x

Temperaturec . =" -

x

x

Turbidity .-,
Zinc EREERE

x| x> x o] x| x| > | x| x

x

Radiological .

Gamma spectroscopy

X

x

x

Tritiume -

X

x

aBOD - biochemical oxygen demand
bCOD - chemical oxygen demand

cMonitoring required by the PPPL NPDES permit
dEDTA - ethylenediamine tetraacetic acid (used to measure copper equivalent)
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water several times before a sample is taken in the center of the stream, The sample
is then transferred to the sample bottles and brought to the REML for analysis.

3.3.33 Results

Results from the surface water program are reported in the PPPL annual
Environmental Monitoring Reports. Constituents analyzed from the NPDES
discharge monitoring station (Station D-2) have always been within permitted limits
except during three sampling periods between November 1984 and April 1985
when the limit for TSS of 50 mg/L was exceeded. Thas was due to hlgh runoff from,
and dewatering of, a construction excavation. '

Impacts of site operations on surface water are duscernable whe’n 'data from Bee
Brook upstream of the confluence of Ditch 5 (Station B- 1) are compared with data
from Bee Brook downstream of the Ditch 5 confluence (Statran B-2). Ditch 5, which
is sampled at Station D-2, carries most PPPL stormwate’ as weﬂ as certain industrial

the quality of Bee Brook for the followmg pararneteri -- alkalinity, hardness, total
phosphate, and total dissolved solids (TDs) Tald‘re 3:7). Nonre of these parameters is
included in the NPDES permit. Elevatuon af aikahnlty, hardness, and TDS is expected
since cooling towers concentrate |ons, ‘and the discharge of cooling tower
blowdown to the stormwater management system and eventually to Bee Brook
increases the levels of these parameters in Bee Brook. Total phosphate is increased
since phosphate- based cohrosmn Fhhibitors are used ‘in the cooling tower. These
parameters are. also elevated in surface water from an on-site drainage ditch
(Station D- 1),, wh‘ch carnes cooling tower blowdown as well as stormwater.
Discharge, from‘th'e sitg-also increases the flow of Bee Brook by two to four times
(Table 3—\7) )

Although .¢oncentrations of these parameters are elevated in Bee Brook due to PPPL
operationsfélkalinity levels are in conformance with the EPA water quality criterion
(EPA, 1986b), and hardness and TDS levels, for which there are no standards, are
normal for freshwater streams. However, total phosphate contributed by the site
has increased concentrations in Bee Brook to levels that are indicative of nutrient-
rich waters.
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The flow at Station M-1 on the Millstone River, downstream of PPPL, is several
orders of magnitude higher than Bee Brook. Therefore, any site effects on surface
water would be diluted at that station or would he masked by other sources.
Nonetheless, the data indicate some nitrogen‘and phosphorus enrichment in the
Millstone River, which may be the result of agricultural runoff. |

Stations P-1and P-2 are in the Millstone River basin upstream of the site. They were
located to assess effects of deposition of airborne contaminants, rathet than of
discharges to surface water. Presently, PPPL is not emitting slgmflcam amounts of
constituents to the atmosphere and will not until initiation of D nexpemﬂents at
the TFTR (Section 3.1). Therefore, data from these sta‘ions are cul‘rentiy considered

-
Yo,
.....

baseline. | . R
334 Findings and Observations

3341 Category |

None

3.34.2 Category I
None

3.3.4.3 Category«:lflﬁ'ft.,"-"‘.‘..

1. (‘ontami'ti“a"vt'iidiﬁ frics:r"ri;"aé"tention Basin_water. The PPPL Detention Basin is
constructed and 4perated in a manner such that contaminants entering the

basfn could "be released and degrade surface water, sediment, and
groundwater

The De'"cention Basin receives runoff from much of the C-Site and all of D-Site.
If surface spills and releases of petroleum and chemical products used at PPPL
(Section 4.2.1) were to occur, contaminated runoff water could enter the
Detention Basin.
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In addition, spills and accidental releases of mineral oil and PCBs from
transformers and capacitors (Section 4.2.1.1) may also enter the Detention
Basin. Most transformers and capacitors are located within outdoor
transformer/capacitor yards. The transformer/capacitor yards are generally
located on gravel-fllled, concrete- or clay-lined basins that slope toward
collection sumps. When liquids in the sumps reach a certain level, pumps may
be activated to pump the liquids from the sumps into the storm sewer, which
then leads to the Detention Basin. Since the sump pumps are controlled by
hydrocarbon-sensitive floats, the pumps are not supposed to JActivate if
hydrocarbons are detected. However, experience with some sumps at PPPL
indicates that the floats are not completely sensitive to hydroaarbons"h yvater.
Therefore, PCBs and mineral oils released from transformem/capacitors fay be
discharged into the Detention Basin. R

LYY
L PR .
A ' ‘
+ ‘4
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4y fape
“ l St ‘. e ’o
,,,,,

low-flow channels. Presently, the basin ls operq]ted in the flooded mode in .
which water is always in the basin at, a ‘Hm 8 the top of the outlet
(approximately 4 feet deep). In this, mdde,. thds;basin contents are slowly and
continuously released to an unlined ditch ('Gttch 5), which flows to Bee Brook.

Manually initiated batch releases aiso derlodical!y occur when the basin’s
capacity is approached S,

Although visual mspect:ons of the basm for the detection of spills are made
several times a daf, releaées o“F ¢ontaminants to Ditch 5, and subsequently to
Bee Brook, mayﬁstllloccur sine some contaminants are not readily visible, and
since the.. hasin.’ does ‘not have the capacity to indefinitely contain
contamineted water “These releases could result in degradation of surface’
water and sedunent in downstream water bodies such as Bee Brook. In
‘,addttlon smce the basin is mostly unlined and operates in the flooded mode,

"undetec‘ced contaminants within the basin and contaminants which have been
reIeaISe‘d to Ditch 5, could percolate toward and potentially degrade the
groundwater. Water within the Detention Basin and Ditch 5 would provide a
driving force to move contaminants downward.

To determine whether contamination of the Detention Basin has occurred,
sediments from the basin will be collected and analyzed for semivolatile

aAr
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organic compounds including PCBs and heavy hydrocarbons during the
Sampling and Analysis (S&A) phase of the Survey.

2. Contamination from C-Site Switchyard sump releases. Potential
contamination of the surface water and sediment in an unnamed tributary
south of C-Site and Bee Brook may occur from periodic C-Site Switchyard sump
releases that could contain PCBs and mineral oils.

The C-Site Switchyard, which Kas PCB and mineral oil transformers, js. reported
by PPPL personnel to be constructed with a clay liner that slopgs toward
collection sumps. When liquidsin the sump reach a certain Ievel a sunfp pump
is activated and the liquids are pumped into a storm sewe( The storm‘sewer
discharges directly to a surface ditch and stream that roM‘tnto Bpe Brook.
However, the sump pumps are controlled by hydr-pqafbon-wnsltive floats.
Thus, if hydrocarbons are detected, the pumps.are not\supposed to actuate.
However, experience at other sumps at PPRL Indffi;ates fhat the floats are not
completely sensitive to hydrocarbons in w”ét‘?nf“ Tmrefore PCBs and mineral
oils may be discharged, resultlng y n 'erace water and sediment

contamination. These types of dlscharqe$ my require an NPDES permit.

To determine whether contammafron of the ditch has occurred, during the
S&A phase of the Survey, sedlments from the ditch will be collected and
analyzed for semwcrlaﬂle orgamc “compounds including PCBs and heavy
hydrocarbons. ‘ g

3.34.4 Cate or ivaf"-':j"'

e
.

1. Improger sggfe@g_—water sampling procedures. Some surface-water sampling
prccedures us‘.ed at PPPL may resultin data of questionable validity.

Suf’féce water is sampled at PPPL by a sampling contractor to comply with the
Laboratory’s NPDES permit and to support its environmental monitoring
program. Several improper procedures were noted during field sampling that

may affect the validity of the resulting data, as follows:

Site-specific written sampling protocols were not available;
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Only some bottles used for oil and grease samples are prepared, and
acetone Is used for rinsing. Standard Methods for the Examination of
Water and Wastewater, which contains the procedure used by the
contractor, specifies that all sample bottles shall be rinsed with
trichlorotrifluoroethane;

During dissolved oxygen sampling, the samples may have been aerated
because of the procedures used to fill the sample bottles. Atso, an air
bubble was present in one uf the sample bottles;

Fecal coliform samples were collected in an unsterihzed cqntalner ‘bafore

q

being transferred to the sterile sample contannet, and v,w ; e

'
¢1 “.‘ Y

The flow meter had not been calibrated lq-z year.%‘
‘"1"% .‘¢. l.'\

ly
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3.4 Hydrogeology

This section discusses reglonal geologic conditions, groundwater characteristics,
groundwater pollution sources and controls, the groundwater monitoring program,
and the effect of PPPL operations on the subsurface environment,

3.4.1 Background Environmental Information

Most of the information in this section has been adapted, based on :he Survey
team’s analysis, from a United States Geological Survey (USGS) wa-ter resources
investigation performed in 1985 and 1986 (Lewls and Spitz, 1987)., Much ofthe data
generated in that study focused on the area between the TFTﬁ Test (eil arid’ Bee
Brook (i.e., D-Site); however, in view of the observed lithologic hmMogede&y of the
formations, similar subsurface conditions can be Inferred 497: C«‘Sjte

3411 Geology

f
iy iy J‘l

PPPL lies in the Piedmont physiographic provim:e approximately 4,000 feet
northwest of the Fall Line. This natural boundary separates the sedimentary and
crystalline rocks of the Piedmont physwgraphitprovmce from the alluvium of the
Coastal Plain physiographic provmte m the eastem United States.

In New Jersey, the Pledmont physnogrqphic province consists entirely of sedimentary
rock within the Newark Basin Whlch. was formed, along with several other Triassic
and Jurassic basins in 't‘ne eastern part of the United States, as the result of infilling
of arift basin before contmental breakup. Sediments deposited in the basin formed
sandstone, sr%tﬁtone, mudswne and shale. In some places within the Newark Basin,
basaltic Iava ﬂows dtg interbedded with these rocks. After deposition and
consoHdatlpn the tocks were tilted; in places, they faulted and were intruded with
dsabase dlkes The Newark Basin rocks are part of the Newark Supergroup, which in
New Jerse.y includes, in ascending order, the Stockton and Lockatong Formations;
the Passaic Formation; the Feltville, Towaco, and Boonton Formations; and the
interbedded Orange Mbuntain, Preakness, and Hook Mountain Basalts.

PPPL is underlain by three layers, as depicted in Figure 3-4, The deepest layer is the
Stockton Formation, which is the oldest of the above-mentioned formations and is



DEFTH TOBOTTOM
OF CORED INTERVAL
HYDROGEOLOGIC BELOW LAND
UNIT DESCRIPTION THICKNESS® SURFACE?®
(Feat) (Faot)
OVERBURDEN | gii¢, sand, and gravel, olayay. 2.0 2.0 f/@:g' Oo
(Fiil) sand, ‘ ! ‘ 0% 3’
Sand, fine- to coarse-grained, grading to modarate B2 7ok 7
olayey silt and fina sand, ' 2 e
RESIDUAL | Sandstona, fine-grained, &2 Sy a
SOIL AND Closely spaced horizontal fractures, 3.0 120 e
WEATHERED [ D
BEDROCK Slitstone, clayey, 1.0 13,0 g : '-,; v
Sandstona, vary fine- to fine~grained,
Near-harizontal fractures
spaced 1 to 8 Inoheys apart,
-.—-—u—T-——-—--————_————_—-——1
Samae as overlying 7 faet
but with one near- vmloal fraoture
with oxidized surface.
Sandstone, same as overlying 12 feet, but very
weathered, oxidized, and somawhat olayey.
Siltstone and fine-grained sandstone, Horizontal
fractures spaced 0,5 to 27 Inches apart; most .,
have oxidized surtaces. R AU
il I:q“ A ¢ e
Clay, pale reddish-brown, i ::_j«.‘ 20 s7.0  foliiil
A .'.."-,l“ " 1,. d
Siltstone and fine-grained sandstone, cuwv., w ' ‘ W
Harlzontal fractures spaced 5 to 6 tn&has amn. Sl 2,0 59,0 ot w4
one vertical fracture, e I R s
STOCKTON e e
FORMATION | Clay, pale reddish-brown, " 0.6 £9.6
(Bedrook) K TN
Sandstane, fine- to medium-gralnod, Horizontat
fracturas spaced 4 lb 18 inches apart tv/o near 8.0 67.6
vartical fracturqn. c o
Siltstone and, ﬂne-gralned smdnone. Three near
vertical hwdtyre; with whita {clay?) coating, 16.6 84.0
Horlzomal‘frac(we! spa‘éod 0.5 to 14 inches apart,
_Altérnats layerd qf‘
R Sami;tone fing~ to medium-grained, and 10.0 4.0
“ Stlhtonq .and fine-grained sandstone, ‘ '
R Honuntal fractures spaced 1 to 21 Inches apart,
o ' .-" : Sandnono, fine~ to medium-grained, Horizontai
B r fractures spaced 2 to 26 inches apart; ona near-~ * -
. | vertical fractura at depth of 100 to 104 feet 26.0 120.0 = <]
. 1,coated with white (clay?) mineral, BN
% Thiokness and’depth based on measurements of D-Site Corehole, CH (Figure 3-6), '
No sample between 7.2 and 9.0 feat,
Source: Adapted from Lawis and Spitz, 1987

SHALLOW STRATIGRAPHY BENEATH D-SITE
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more than 500 feet thick. The Stockton Formation consists of olive-gray siltstone,
light gray and red siltstone, and fine to medium-grained yellowish-brown to orange
sandstone with minor amounts of shale and clay. Near-vertical joints are cornmon,
some coated with secondary minerals. No large faults have been reported in or near
the PPPL, and no lineaments are revealed by aerial photographs. The Stockton
Formation's relict bedding strikes approximately 65 degrees northeast and dips
approximately 8 degrees northwest in the vicinity of the site.

Overlying the Stockton Formation is a 6- to 39-foot layer of weatherqd Stockton
Formation rock and residual soll, composed of clayey siits and sands, A, Iayer of fill,
consisting of clayey sand, silt, and gravel, has been placed above the residud\ spH

I
q"l‘ " + .0

There are no bedrock outcrops in the site area, and no slgnlflcan“o bedmck structural
features are known to occur in the region, The area haﬂb mature fopography with
low iellef (maximum of 30 feet), ranging in elevatlop frommt;mximately 71 feet to
110 feet above sea level, averaging less than 15 fgeE owaliefrégionally
ﬂ];ﬂj?.Twu

There has been no significant earthquake., achty Mnr arg there active faults in the
reglon. In addition, there are no known m:nerai deposm underlying the site that
would represent a viable extractablé resourca,land no historical mining activity is

recorded. D

3.4.1.2 GroundwaterRe‘dﬁme

As interpreted from he USGS study (Lewus and Spitz, 1987), groundwater beneath
C- and D-Sites occurs botﬁ In the fractured and Jointed sedimantary bedrock of the
Stockton Formatuon (prlmarily siltstone and sandstone) and in its overlying
unconsoludated ;eslduﬁl soil and weathered bedrock layer (Figure 3-4), The
groundwa‘ger which s present in these two layers acts as one aquifer, although its
hydraulrc afd restrictive properties vary with the physical properties of each of the
layers. Th.e portion of the aquifer which is considered to be sufficiently jointed and
fractured to allow for significant greundwater flow is the upper 500 feet of the
Stockton Formation. Transmissivities average 1,740 square feet per day as
determined by aquifer testing. Average effective porosity of the aquifer is 11
percent based on primary and secondary estimates. No large faults are known to
occur that would cause preferential or heterogeneous flow in or near PPPL,

3-50




ol

Recharge to the Stockton Formation aquifer at C- and D-Sites is assumed to be.
primarily by lateral flow; a lesser degree of racharge occurs by vertical infiltration of
pracipitation through the residual soil and weathered bedrock since the Increased
content of clay and siit may restrict downward flow (Lewis and Spitz, 1987).
Additlonally, stream inflitration from the losing reaches of Bee Brook east of the
site, and the water contained within the Detention Basin and Ditch 5, as discussed in
Section 3.3.2, may contribute to the aquifer recharge.

Discharge of groundwater in the vicinity of PPPL is primarily by on.site r.tumpage
and natural subsurface lateral flow off the site. The extent of la&eral flow ls not
known but some of this flow discharges to Bee Brook Immedlqté‘y squtheast of D-
Site. The natural average linear velocity of the groundwater ls abprdximately 100
feet per year In a southeasterly direction, However," onws!te vaﬂpage from a
foundation dewatering sump located near the notheast 4:umer of the TFTR Test
Cell creates a localized gradient reversal whlch afﬂ[gfcs thb groundwater flow
direction and linear velocity, The average Une&c'&)é%dlw.under this condition is
estimated to be between 170 and 270 feex per yeah tqward the sump (Figure 3-5)
(Lewis and Spitz, 1987). The pumped wau:-r h discharged to the stormwater
management system (Section 3.3, 2) at apprqxlmately 150 to 200 gallons per minute,

The measured cone of depression on the po{‘entlometric surface around the sump is
estimated to extend from beneath ‘the Detention Basin on the south to
approximately 200 feetﬂorth of the LECTs on the northern edge of the site, to Bee
Brook on the east. Thﬂé wes‘tem edge of the cone of depression, located somewhere
beneath C-Site, s not knbwn {Lewis and Spitz, 1987). Beneath the southern half of
D-Site, the groundw_ater divide separating the normal southeasterly flow from the
south. side of the §J:te and the Detention Basin and continues in a northeasterty
dlrectlon toward Bee Brook (Figure 3-5). However, the location of this divide Is
estimated. based on limited data and therefore Is only an approximation.

Furthermore, the divide may move eitlier toward or away from the sump during
seasonal fluctuations of the water table,
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The depth to the water table beneath C- and D-Sites ranges between 0 feet at Bee
Brook and approximately 24 feei at the TFTR Test Cell. The greater depth to the
water table around the TFTR Test Cell is caused by the TFTR foundation dewataring.

3413 GroundwaterQualityarLcLUsagg_g‘

Ore objective of the 1985/1986 USGS water resources investigation (Lewis and Spitz,
1987), described in Section 3.4.1.2, was to establish the ambient groundwater
quality Lofore the commencement of projected futuie fusion research ogeratnons at
the Laboratory. Groundwater samples were taken from five wells. (TW1 TW10,
PW2, PW3, and PWS5), all of which are completed in the bedrock. of the ﬁockton
Formation (Figure 3-5). The samples were analyzed to prowde background water
quality data for 14 common ions and nutrlents, 16 trace me.tals, B physncal
parameters, and tritium. \ | *5;'_*‘_:" e

‘, it
o)

Wells TW1 and TW10 were each sampled four times at*at ee- month intervals during
1986. Wells PW2, PW3, and PW5 were each s_amﬁf” uamume Additionally, USGS
continued sampling wells TW1 and TW10 |n,3987 ,at three month intervals. All
samples from USGS wells were collected by QSGS"sfaff Nonradlologucal analyses for
samples from these wells were per*formed b‘y a”  USGS laboratory in Aravada,
Colorado. USGS samples for trl’clum analyses were split with PPPL; the USGS
performed analyses for tritium at a raduo!ﬁgucal laboratory at the University of
Miami. In general, no unu9ually high |eve|s of any chemical or physical parameters

‘were detected, based on drmkmg water standards and concentrations measured in

other wellsin the area Trfttum concentrations ranged from 60 to 112 pCi/L, which is
background for.this reg{on and is not indicative of any on-site source (Lewis and
Spitz, 1987, Stencel 1988a) ‘
There us no sngnrfucant ise of groundwater from off-site wells in the immediate
wcsmty of PPPL but there are at least 100 industrial and domestic use wells within 5 |
miles. However no additional information is available for these we:'s, including the
formations " into which they are completed. Since the advent of surface-water-
supplied public potable water supply systems, most of the wells, which are clustered
south and west of the site (generally perpendicular to the direction of groundwatcr
flow from the site), are either not used or are only sporadically used for irrigation,
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process water, or emergency purposes. Groundwater from these wells is not known
to be used fordrinking water. |

'3.4.2  General Description of Pollution Sources and Controis

PPPL has three potential sources of groundwater contamination associated with its

current activities -- the partially lined Detention Basin located at the southern end

of D-Site, the unnamed tributary located south of C- and D-Sites, and Ditch 5 (Figure

3-5). The Detention Basin and Ditch 5 receive surface water runoff from an of D-Site

and most of C-Site, as well as discharges from PCB and mineral oil traﬂsformer pad

sumps. The unnamed tributary, a losing stream, receives surface water runbff from

part of C-Site, mcludmg that from the Receiving No. 3 and No.: Moadfng dock area

and discharges from the C-Site switchyard sump. In both sases, thl.s’mno.ff has the

potential to contain hazardous materials from any surf‘ae.é SPtIIs and releases and

PCB and mineral oils from any uncontained, Ieaklr,tg transformers and capacitors.
Seepage from these three sources may m|grate to th""- roundwater beneath the
site. This pctential contamination is further dJchsg \ gtlons 3.3.2and 4.2.

o,
N Wiyt
Wl

PR
'l:‘ 'r

PPPL also has two potential sources of gfo,undwa'ter pollutlon associated with its
past activities. These consist of the C Site Cooﬁng Tower and the chromium

reduction pits, and are further d|scus§ed mSectnon 451.2.

The potentially contamnnéted groundwater from these sources may discharge to
Bee Brook and other streams sc&utheast of the site, or may be recirculated through
the TFTR foundatmn deWatermg sump to the stormwater management system,
including the Detentlon Basm ﬂependmg of seasonal water table fluctuations,

To redqce.;hé‘ﬁﬁ.@ﬁ‘ﬁt’fﬁﬁar groundwater contamination, PPPL has instituted several
phys‘ic“afl"é'r‘}d adfﬁi’f_\jstrative controls. These include a compreirensive SPCC Plan, as
descr'i'bfed'."iﬁ Section 4.2.1; routine inspections of the Detention Basin for spills, as
describe"d?‘flq Section 3.3.2.2; liners, sumps, and hycdrocarbon sensors in several
transformer yards, as described in Section 3.3.2.1; an underground storage tank
leak testing program in 1983, as described in Section 4.2.1.6; and a hazardous and
radioactive waste management program, as described in Section 4.1.
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343 Environmental Monitoring Program

In addition to the USGS baseline monitoring program discussed in Section 3.4.1,

PPPL initiated its own groundwater monitoring program in 1984, The program

currently monitors for tritium; 39 halogenated and nonhalogenated organics; 15

metals; 11 ions and nutrients; and 8 physical parameters. Since 1984, a total of

seven wells have been sampled for the nonradiological monitoring program,
including four wells in the C- and D-Site area and three wells in the A- and B-Site

area (Table 3-8). Two wells (PW4 and PWS) have been sampled for tri-t"rum since

1984, All these wells have been completed into the bedrock of.the: Stockton

Formation; water within the shallower, residual soils is not momtorea he

" monitoring interval for each well has varied between one morlth andrtwo years as

the PPPL monitoring program has developed and as various, we||s' Ravé be&n added

to or removed from the sampling regimen. Since 1985, 'PPF'L has uSqd monitoring .
data from the USGS investigation discussed in Sectign 3. 4: 1-3 Lo dssist in defining

the quality and characteristics of the groundwat ‘.Tabie 3-8 presents the

frequency of sampling and analysis of the PPPkgromtdwafér.monltorsng program.

PPPL currently uses an outside contractor to cotlec’t and analyze its samples for
nonradiological constituents. For fLeId sampimgprocedures the contractor follows
guidelines in the Field Sampling Proqedures Manual of the NJDEP Hazardous Waste
Program. However, a set of site- speutﬂc freld sampling protocols has not been
dnve!uped forPPPL. ",

Samples for tritium afaalysns are collected from PPPL wells by PPPL personnel. The
subsequent analyses arg! performed at the REML at PPPL, as discussed in Section

4.4.2. PPPL has nosrte SpECi‘flc written protocols established for tritium sampling. |
The SurVey team rnt,ervuewed the outside sampling contractor regarding sampling
procedures at all wells, and observed groundwater sampling at. Wells PW4 and PW5.
As a resuft of the interview and sampling observations, the Survey noted that the
submersible’ pump used to coilect samples is not always decontaminated between
sampling at wells TW1-and TW10, and that the pump used may aerate the samples
during collection. Analytical results for dissolved oxygen and volatile and
semivolatile organic compounds may be affected by aeration.
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TABLE 3-8
GROUNDWATER MONITORING WELLS AND FREQUENCY AT PPPL

Well I.D.

Screened
Interval (feet)

Annual Frequency of
Sampling and Analysis

1984 | 1985 | 1986 | 1987

Comments

PW1. unknown - - - 1 flLocated at B-Site; also known as 1

PW2 unknown to 1 - 1 JLocated at B-Site; also known as 2
297 o
PW3 | 30t0406 -1 - | 3 Jocated at B-site; also known:asa.:
PW4a 50 to 420 2 4 | 4 4 |Alsoknown as W4 and 4, f¢rmer1y a’
production well; no wal-fog was availab!e
during Survey g ~,« p-l-..
i ‘k ‘e
PWSa 45 t0 250 2 4 | a4 5 JAlso known as, W$ ‘and 5, feq'merly a
‘ production weﬂ"ﬂawul Iog Wwhs available
during Sujcvey ’“L
TWi1a 311060 - 3 5 |wellwas c&ﬁﬁt{ucted‘by USGS
T™wioa | 100to125 | - : 3 | 5 (well'wfs comstry

Wen w,iscmmrqcted by USGS
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In general, concentrations of measured parameters in groundwater are below
detection limits, applicable drinking water standards, or concentrations measured
in other wells in the area. However, in 1987, tetrachloroethylene was detected in
wells TW1 and TW10 at concentrations [1.8 micrograms per liter (ug/L) to 9.3 ug/L]’
above the New Jersey drinking water standard of 1 ug/L. Also in 1987,
trichloroethylene was detected in well TW1 at 7.8 ug/L, which is above the New
Jersey drinking water standard of 1 ug/L (Stencel, 1988a). The source of this
contamination is not known; however since these constituents were detected only
in wells generally upgradient of PPPL, the source may be off-site. It should be noted
that these wells are not used as a drinking water source. :

.
et

344 Findings and Observations

-
[N
.
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-
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Findings that involve potential groundwater contammatf@‘n are the rewlt of current
and past operations, releases, and disposal practicgs, and-. Ma therefore discussed
within the context of other findings in .‘ectlons..i 3 4‘${’§wfacb Water), 4.2.2 (Toxic
At g) ',‘,Releases)

.........

3.4.41 Category| )
None

3442  Categoryll | °

None AR
3.4.43  Catégarylll .

3.4.4.4 . Cateqory IV

1.  Improper qroundwater sampling procedures. Some groundwater sampling
procedures used at PPPL may result in data of questionable validity.
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- Groundwater is sampled at PPPL to support the Laboratory's environmental

monitoring program. During interviews with the sampling contractor and

observation of actual sample collection, the following improper procedures

were identified that may affect the validity of data:

o Site,iﬂrﬂiec}?fic written sampling protocols for tritium and nonradiological
parameters have nat been developed;

® The groundwater submersible pump which is used ‘or sampl&ng tritium
and nonradiological constituents is not decontammated between
sampling of wells TW1 and TW10; and | FETTRS

Y
e "4 v
M) A Gy
.‘. - . o
v 0

® The pump used to obtain samples for nonradnologrcal pﬂrér‘heter analysis

aerates the samples during collection, therebypotentlallyf {mpacting the
data quality for dissolved oxygen and voratnle and sefivolatile organlc
compounds.

Insufficient groundwater rnomtorlng,;grogrgm;. ‘The current PPPL groundwater
monitoring program is oneffectwe in 1dent|fy1ng the potential PPPL impacts on
groundwater quallty T

PRRARTI
[N e " ut
N o

PPPL does not monitor for all contammants which may reasonably be expected
to be released to groundwater as,a ‘tesult of both current and past operations.
Examples mclude PCBs, total petroleum hydrocarbons or oil and grease
(measures of mrneraforl) and chromium. PCBs and mineral oil are used in
numerous transformers and capacitors at C- and D-Sites, and releases of these
oils to the scnl and surface water and subseguently to the groundwater may

“have.. océurréd “afid may still be occurring, as described in Section 3.3.4.3,
‘Fmdmgs 1 and 2 and Section 4.2.2.2, Fmdlng(? Addlitionally from the late
19505%0 1983, PPPL used chromium as a corrosion inhihitor in its C-Site Cooling

Tower ,Chromium reduction pits associated with the cooling tower were used
to reduce hexavalent chromium to the trivalent state, as described in Section
4.5.2.3, Finding 1. Sinice chromium may have been released to the soil and
surface water, it may have also contaminated the groundwater beneath PPPL.
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Insufficient hydrogeologic and monitoring well construction data. PPPL
groundwater data cannot be meaningfully interpreted because of insufficient
site hydrogeologic and well construction information.

PPPL lacks site-specific infarmation concerning the groundwater flow regime
with respect to seasonal groundwater fluctuations, gradient, and flow
direction. While observing actual sample collection procedures at wells PW4
and PWS5, the Survey observed that static water levels are not measured to
correlate with previously collected data and therefore allow morg:effective
interpretation of the analytical results. In addition, at the time of the Survey,
PPPL did not have “as built” construction data or well logs for. wells PW4 and
PWS5. These logs can provide information to further aid in, c{a‘ta {nterpretaﬂon
such as the portion of the aquifer being sampled and whetber thie-annular
space has been sealed to prevent surface infiltration; PPPL did ac:quire well log
data for these wells after the Survey. " X
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4.0 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS

This section discusses findings and observations pertaining to waste management,
toxic and chemical materials, radiation, quality assurance, and inactive waste sites
and releases from PPPL operations at A-, B-, C-, and D-Sites and the College Road
facility. These discussions do not inciude 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. The discussions include an
environmental monitoring section where appropriate and where lnforrqatlon was
available.

4.1 Waste Management

-
“u

PPPL generates and manages a variety of hazardous,: rpd,lqactlve, mlxed and
nonhazardous wastes. These wastes are generated ermar‘tflywa‘l-the C- and D-Sites, .
with relatively smaller quantities of hazardous and d@anhazardous wastes being
generated at the 305 307 College Road facllltw Wﬂﬂl'and B-Sites have been

4.1.1 General Description of Pollution Sources and Controls - Hazardous
Waste .
NJDEP regulates the: handlmg and dlsposal of hazardous waste in the State of New
Jersey. The state regulatlons afe in most aspects similar to those in the Resource
Conservation: and Recovery Act (RCRA) of 1980 as amended by the Hazardous and
Solid Wastg Amebdrnen‘.ts of 1984. The most significant exception which applies to
PPPL is tHe recognmon by the State of New Jersey that most types of waste oil are
regulated as ‘hazardous wastes.

The hazar‘c‘lous waste generation and management aspects of the two
noncontiguous PPPL facilities (C- and D-Sites and the College Road facility) are
requlated as separate and independent entities in accordance with both the New
Jersey hazardous waste regulations and RCRA. The C- and D-Sites are categorized as
a generator of hazardous waste (i.e., more than 1,000 kilograms per month are
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generated there), and the 305-307 College Road facility Is regulated as a small-
quantity generator of hazardous waste (i.e., between 100 and 1,000 kilograms per
month are operated there). PPPL has no facilities currently permitted as treatment,
storage, and disposal (TSD) facilities for hazardous waste,

4111 Characteristics and Sources of Hazardous Waste

General Waste Profile

The types of hazardous waste generated in the largest quantity - PPPL, are Waste oil
and PCBs (Table 4-1). Several types and brand names of oil are used on Me, hnd the
PCBs) for transformers, capacitors, and rectiflers, lubrication o‘r!.ﬁ,,{,?n'iqgge motors
and other electrical devices, oils for cleaning, and hydrauﬂd"ells The.areas at PPPL
that generate most of this oil are the C-Site MG Buuding, tHé Tﬂ‘BMG’Buildlng, the
transformer yards, and the east wing of the D- Site th Buildjng These areas are
identifled on Figure 2-4. o 'q«hl A, K

Hazardous wastes generated in smaller quammnes rnc!ud'e degreasing solvents, acids
and caustics, laboratory reagents, p\ﬂntmq and photographuc chemicals, and
methanol/dye mixtures from lasers." Thé geh'era*tlon rates for each of the specific
hazardous wastes are not precisely knqwm ‘however, the PPPL hazardous waste
generator annual reports do, provnde approxnrnate quartities for these various
waste types generated atPPPL [Table 44‘1)

Waste degreasmg so!vents mclude acetone, 1,1,1-trichloroethane, Inhibisol, J-88,
and Freon- 13, rnh:basol J 88 ‘and Freon-113 contain various halogenated ethanes,
methanes. and a-t‘hﬁenes In some cases, such as in Freon-filled parts cleaners or in
spray boitles of 1~88 the solvents evaporate as they are used; however, in other
apphdatmns, spent “solvents are generated and are consequently disposed of as
hazardois’ waste These materials are used in many of the shops and laboratories at
the C- and D= Sites.

Acids and caustics are used primarily for equipment cleaning. They include sulfuric,

nitric, and muriatic acids and sodium hydroxide. Waste acids and caustics generally
are generated only at C-Site.

4-2



il

- SSS - - s | - - - - | oo6x | gsnopiezey wydy-uoN
- - oSy’ - 0S€E 0sS°0Z - - 8Ll | 088X SnNo3ue|[3dsIN
- : 008 - - - - - - 016X | gsnopiezey yydy-UoN
- - - il B LTLX 10 2158
- 009t - gt; %d@w 9Z/X 110 215
oL - 0518 N S7LX [10 315EAR
- - - T B O zeLx 10 33SeA
- - 09L'L e e 1 £008 sgdd
- o | - - - = Loog sgdd
- - 890°061 - - L8€X sgdd
- - ov - - b 0d Aindsaw -31x0] 43
- oL - - - 5000 wnueq - 5x0] d3
- - - - 0z LLod J3AJIS - 31X0] 473
- - - - o€ 8000 pea| -3ixo] 43
- - - - - £00d wniwolyd - 31xo] d3
- - - - SS - £00d AN IiIsLIPeIPY)
- 7 - - 0zz 00Z's - soz | sIQ's*} zoog |anisouoddnsuapesey)
0S0°01 1-g92’s | :¥ooa |aigenubionsuserey>
S - ) i mua m« .c..cmn
eSPIPA | cuojjen | e spunog| =*P°A | esuojjen | e spunog eSPIEA 1 osuojien | e mncqa.nm ~$9po)
aqn) - o1ign) 219n) ~2] Jarsem <dk] o158
1 r&xwﬂmq - 1 M
5861 9861 (861 MON- 1. .-

[861-6861 'SA¥OITY TVSOJSIA ILSYM SNOCUVZVH 1IS-140 Tddd -

L-v3i9vl

4-3



— .

- R [RSTE. PR oMl i ' | _—
' L R | | | | i | . 1 303, 1 'MW

- o4 R R S o .

3ajow 10 om] Aq payynuapi are thoamp s31SeM SWOS mut_m sannuenb ajsem thomwh Jo wins ay} 3 puodsaiiod jou op sje1o]
“snopiezey se Jo pasodsIp S31Sem SNopIeZeyuoN g
-3nsSNPY? Ajjeninw 3re spiekdqnd pue ‘suoiieb ‘spunoyg e

egg6l ‘e/86lL ‘UosIE] /986L ‘'UOSMET  133INOS

oL 180 | 96/°90C 8L -} szov | LEv'SE 0z 1SL’6 | VEO'LLL | >s|er0]
- - I e - 009 - - - 9ZZN | aueyldosoppul-LiLiy
- - - if f-d5 o] 00E - - - 690N arefeyiyd 1Qinquig
- - - -3 5 LH_.- 7= - - - - Zoon U0}y
- S - N - oon | auszusgolepa-7'L
- - - - 0089 | LsiN Knosay
- - - - - - y0Ld apiueld 13nyis
- - - - - 0S€ 90Ld apiue> wnipos
- - - - - 0S¢ 860d apiueld winisse104
- - - - - - 0£0d sapiuek>
SIUIA|0S
- - - - - ~] 6f S004 paleuabojeyuon
A SIUIA[OS
- - - - - - - | 09t ...M,..Hsmq £004 pajeuabojeyuon
- - - - SLS - - om ...m,..-. 7004 s1uaAj~< pareuabojey
- B - - SEv - - 087 .| “s8.] 1004 | swanospareuaboen
. - : i qgsnopiezey YHDOY-UON

8
-

Mm.wwmwr esuojjen | e spunog wm_muwu» esuojjeg | e spunod wm_mh:mu» esuojien { e mvcmm\w_. -“mwmm.u
! : - W..xm.m.—%. sadA} a1sepm
mwmw I86L £861 wan-]

{p3nuRuo)) /861-5861 "SAYOIIY TVSOdSIA I:i VM SNOAYVYZVH utm-&@.m_mmn_
L-v gVl

4-4



Waste laboratory reagents are occaslonally generated in the research laboratorles
at C.Site. These wastes are generated sporadically In small quantities when
researchers turn In unwanted chemicals or the Material Control (MC) staff
periodically performs a "purge" to remove such chemicals from the work areas, The
wastes Include metal salts, organic aclds, and solvents,

Waste printing and photographic chemicals are generated in the administrative
“buildings at C-Site and at the 307 College Road facility.
Methanol/dye mixtures are generated in small quantities from lasqr opé;aiions In
laboratories at C-Site. ' Kt

¥
mn], e, w \

Other hazardous wastes are generated on a case-by-case bdsis usualw tn association
with major events at the site such as cleanup of a spLII cléémmg ota "fuel tank, or
Infrequent maintenance of a large piece of equipmerﬂc’ @uch Wastes have included
oil-contaminated spill control absorbents and sdf ,,““ i antamlnated soil, waste
oil (Including PZBs), and oil- or solvent- con’dhmnatgq wastewater These major
events have accounted for a large proportmh of tﬂn hdrardous waste generated at
PPPL, but complete waste generation rafés fm 1hqse gvents are not avallable.

[ LD
"‘ “ ", v .

According to PPPL Annual Hazardous Waste Generator Reports, the quantity of
hazardous waste disposed qf off-site (add‘ generated on-site) more than doubled
from 1986 to 1987, from, apprcximately 4,000 gallons, 35,000 pounds, and 18 cubic
yards in 1986 to 9 790 gal!ons, 113 1000 pounds, and 20 cubic yards in 1987 (Table

-1). PPPL attrlbuted thejhcrease to the vacating of A- and B-Site, which occurred in
1987 ST

“ [ oy
[ T C P
l Van \

Hazarddus Wiasté Generation Points

Variouslﬁa’éardous wastes are generated at numerous locations on both C- and D-
Sites. The '6'perations that generate hazardous waste include equipment
maintenance and construction shops, laboratories, offices, and facilities
maintenance and operations. The buildings or areas in which hazardous wastes are
generated, as identified by the Survey, are listed on Table 4-2 and are discussed
below.
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In the west wing of the LOB, printing and development equipment in Room B345A
generates waste hydroquinone ammonium thiosulfate developer and fixer.

In the Administration Building, printing equipment in Room A118 generates waste
Versitech printing pigment chemicals.

In the Tech Shop, waste degreasing solvents and small amounts of lubricating oils
are generated in the main machine shop.

o
v
.

In the Laboratory Building and L-Wing Addition, various research Iaboeres on
both the first and second floors generate waste Iaboratory reagents and sohm'nts,

fourth floor. Mercury swrtches are rémoved,.f?om ‘the third floor of the RF Building
and are either disposed of as hazardous waste or sold to a recycler.

In the CS and COB Bu:ldmgs, vangus laboratories generate cleaning solvents,
laboratory reagents,: aclds and basm, ‘and pump oil.

In the System). Test Bur|dmg‘ tﬁe Maintenance Building, and the C-Site MG Building,
waste solvents.aqé Fubﬂcatron oil, pump oil, and electrical cooling oils (some of
which, coﬂtai:n PCBs) are generated from oil changes on various pumps, motors,
transfarmers, rectlflers and capacitors whnch are located throughout these
burldmgs

" In the CAS and RESA Buildings, waste degreasing solvents and oils are generated at

various equipment maintenance and rebuilding stations which are located
throughout these buildings. A heated Freon parts degreaser located on the west
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end of the CAS Building generates relatively large (30-gallon) batch quantities of
waste degreaser sludge.

In the REML, waste laboratory solvents and solvent/soil mixtures are generated.

! |
In the TFTR Mockup Building, potentially hazardous waste janitorial chemicals are
stored on pallets.

In the NB Test Cell Building, the NBPC Building, the east wing of the FCPC-Building
and the TFTR Test Cell basement, waste oil and waste degreasmg .solvents are
generated from maintenance of various stationary pumps and electncal eqcﬁpment
located throughout the building. Room 253 in the west wing qfthe 'FG.PC Buﬂdmg
also generates waste degreaser sludge from a heated Freon parts‘ﬁggv’easg: In the
TFTR MG Building, waste oil is generated from main‘fknanc@ of electrical
equipment. g N

building.

At both the C-Site and D-Site, hazardous'wastes are generated at various locations
during maintenance activities, paruc-ularv?y during change-out of electrical
equipment cooling oils i m transformer, capacator and rectifier yards.

‘s
CN

4.1.1.2 Hazardou;Wafsxe.Mar‘iaj"ément Areas and Procedures

Once hazardnus wastes are generated, PPPL has established facilities and -
procedures m ‘piace o amanage these wastes. These include facilities for managing
small.,qgant.nt)es o'tf‘yyaste at the point of generation (satellite accumulation areas),
facilii’ie";* fd}"étorina' larger quantities of waste (90-day and 180-day accumulation
areas), and management procedures for identifying, segregating, storirg,
transportlng (on site), and dnsposung of (off-site) hazardous waste, as discussed
below.
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Satellite Accumulation Areas

In general, hazardous waste generated at PPPL is accumulated and stored
temporarily in small quantities at or near its point of generation. Waste
containment at these locations, identified in Table 4-2, typically consists of 1- to 5-
gallon red plastic or metal safety cans for waste solvents, 5- to 55-gallon cans and
drums for waste oil, small (1 gallon or tess) glass solvent and chemical reagent jugs
and bottles for waste solvents and reagents, plastic 1- to 5-gallon jugs for waste
acids and bases, and small (less than 1 gallon) plastrc jugs for waste pruntlng and
photographic chemicals. All waste is segregated into the above: mentloned
containers when initially disposed of. Containers are typically stored mdborselther
on the floor or in chemical storage cabinets. Spill control and cle&nﬁp materrah are
not typlcally immediately available at these locations. ‘

used temporarrly as satellrte accumulatlon areas.. The »ﬁmas

Sifiia,

" ‘grﬂ?formers or groups of
transformers, capacitors, or rectnfrers typrcally g’ ner&'tmo e ?ow hundred galions of
waste oil. C
electrical equipment where the oil is beiig: “jtged In some instances, the oil is
stored outdoors, for example, at the < and b site transformer yards and at the C-
Site MG Building. Because of the great number of pieces of electrical equipment
containing cooling oil at P‘PPL the temporary satellite accumulation areas are
astablished on averege a few" tnrnes a week, at differing locations throughout the

Slte »:. ':’ ""‘.

90-Day and 180 Day Accumu#atlon Areas

Once remcved frqm the satellite accumulation areas at the C- and D-Sites,
hazardous ‘Waste is transported to the Hazardous Material Control (HAZMAT)
Bmldlng, a,!a,rge fully-equipped area located near tne southern tip of C- and D-Sites,
which serve: as a 90-day accumulation area (Structure €93 in Figure 2-4). Wastes -
generated at the 305-307 College Road facility are sent to a small-quantity
generator 180-day accumulation area located in Room 193 at 307 College Road. All
hazardous waste generated at PPPL is managed in these two facilities before it is

disposed of off-site.
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The HAZMAT Building has been in operation since November 1986. The facility
includes a roofed, curbed, concrete pad with dimensions of 42 feet by 50 feet,
surrounded by a chainlink fence and fiberglass panel walls (Figure 4-1) (PPPL,1986a).
It has two entrances, including the ramped main entrance and a smaller personnel
entrance. The main entrance, which is used to bring waste into the facility, has a
steel grate and concrete storm drain underneath it which drains to the soil adjacent
to the ramp. The entrances to the facility are normally kept locked. The facility is
lighted and the Miscellaneous Supply Room is heated. The building is also equtpped
with fire control, spill control, and emergency communications equlpment in
accordance with RCRA standards for generators (40 CFR Part 262, ,Subpart'c and
Part 265, Subpart C). The floor of the facility slopes downward ma' 3‘152 by 2:12 by
4-foot (approximately 190 gallons) closed sump in the western cdﬁ:}ﬁr—dim facility.

three-quarters of the facility.
categornes, including acids, solvents, PCB- contam}d’f‘*'

.......

being stored for off—snte reclamatlon All"b , ner wastesm this room at the time of
the Survey had been repackaged in f:ber or: stee qru’ms, varying in size from 5 to 55
gallons. This room also contains quH comtn;i eqmpment empty drums, and drum
dollies. o,

“
FIE ]
()

The southern quadrant ‘of the facmty is a separate walled-off room used for
administrative tasks; assocsated with operation of the facility and storage of small
amounts of equupment spme q.hemacals, and wastes. These materials include waste
mercury bemgstored on 9hefves for off-site reclamation; unidentified wastes stored -
on shelves, and a-wamh'g results of analyses, suspected hazardous wastes identified
only by 'frade narae and stored on shelves and awaiting MSDS sheets; small
contamers ‘of hazardous wastes awaiting recontainerization or labpacking; pumps;
acids, bases and solvents used to do crude aralyses of unidentified wastes; cabinets
and a refrlgerator used to store these chemicals; drum covers; anticontamination
clothing; other safety equipment; and miscellaneous supplies.

The small-quantity generator 180-day accumulation area at the 305-307 College
Road facility is located in Room 193, by the rear loading dock at the northmost
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northeast corner of the 307 College Road building. The accumulation area was
temporary and had been in operation only a few months before the Survey. PPPL
advised the Survey team that it was to be moved next door to Room 191 later in |
1988. At the time of the Survey, no hazardous waste had yet been delivered to the
accumulation area. PPPL expected that the facility would only receive potentially-
hazardous-waste Versitech pigments. The facility consists of a flammable materials
cabinet capable of holding two 55-gallon drums located in a concrete-floored room
with approximate dimensions of 16 feet by 24 feet.

Hazardous Waste Management Procedures

Hazardous waste management at PPPL is described in two docurﬂgf\t 4~ SectioH 8.0
of the PPPL Health and Safety Manual (PPPL, 1982) and Polnqmamd' Rrecedure
Number 1101.6 in Section 11.0 of the PPPL Policies and %&gdures”’hﬂanual (PPPL,
1985b). PPPL also produces an annual hazardous waste gé&es?tdhreport whichis
submatted to the NJDEP, that descrnbes all regulated ha,’aqardous.waste generated at
PPPL. i .

All hazardous waste generated at PPPL is cqntronqtd bythe generators and the MC |
staff. All hazardous wastes and suspected’,hazmdous wastes are initially identified
by the generators which include laboratory supetvnsors, technicians, and scientists;
shop supervisors; and facilities mamtenance sUpervusors and staff. Once identified
by the generator, the waste is segregated into its proper category [i.e.,
acid/aqueous, 0il, solvents mercury, Hstéd wastes (typically unused or contaminated
laboratory reagents) or prrntmgfphotographlc chemicals] and is allowed to
accumulate in the, apprhpnate ‘marked containers at satellite accumulation areas
near the pomt ofgeneratrqn

Hazardqus Waste atxumulatron containers are typically labeled as hazardous waste
“and are’ kept closed. Containers such as safety cans and drums of various sizes are
provrded by the MC staff for hazardous waste a.cumulation.

Small quantities of potentially hazardous wastes (such as neutralized or diluted
acids and bases that are generated in laboratories) are occasionally disposed of by
generators by pouring them down laboratory sink drains. The potentially
hazardous constituents present in these discharges are unknown. These discharges
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are exempt from RCRA hazardous waste management regulatlons in accordance
with 40 CFR 261.3(a)(2)(iv).

At the request of management, the MC staff, with the cooperation of other PPPL
staff, occasionally performs a purge of certain laboratories or maintenance facilities
to remove unused chemicals. The MC staff believed that cooperation of researchers
and staff in rooting out such waste chemicals varied considerably. In particular,
unidentified, old, or unusable potentially hazardous janitorial-type chemicals which
are on-site reportedly are difficult for the MC staff to find and collect as wgste.

As soon as the maximum allowable storage quantity (i.e., 55 gauons) has been
exceeded at the satellite accumulation point, the generator fills; dut a“hd attaehes a
Hazardous Waste Identification Card to each of the containers ami) daths the MC staff

location of the waste, and the hazard ﬁass of the waste (poison, flammable,
corrosive, combustible, oxidizer, or rea\ctwe)‘ 'One copy of the card remains with the
waste, one copy is sent to fh& Hazardous Materlals (i.e., Safety) Section, and the last
copy is sent to anothef.. PPPL admlnistratwe office. The Survey noted that nowhere
on the card is there: sbace for the “accumulation start date," which corresponds to
the date that the waste is removed from its point of generahon

Wastes wdll nu,n,‘l’aﬁy ‘Aot be picked up without a Hazardous Waste Identification
Carg:’ However, ‘agcasionally the MC staff will fill out the card when an unknown
waste: 19 found and the generator is not known or is unavailable. The MC staff
inputs arl.dgta on the cards into a computerized database that is used to track the
waste while it is on-site and after it has been disposed of off-site.

At C- and D-Sites, the containers typically are picked up by a member of the MC staff
within 48 hours of notification and are transported in a pickup truck to the
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HAZMAT Building by the MC staff. Drum dollies and hoists are used to move drums
to and from the truck.

The Survey observed two exceptions to the site-wide management of hazardous

waste as described above. The first exception was a waste soil/cyclohexane mixture

generated at the REML that is allowed to evaporate with the dry soil being disposed
of on the ground behind the REML. The second exception was waste oily rags,

which are generated at a number of locations on C- and D-Sites. At the time of the

Survey, these rags were being managed and disposed of as nonhazard@us solid

waste. :

"
.y (“'; ‘

ML EEN \
“\ "

At the HAZMAT Building, the waste containers are segregé’céq lnto thenr
appropriate categories. Small containers of solvents and oﬂ are pqme& fr.pumped
into drums. Spray cans of degreasing solvent are dischaggdd:into ‘&solvent drum
through a special drum cover designed to retain fulmes K wgt&i wastes and acid
wastes are accumulated on shelves until approxlmatemr,one élrum equivalent has
been accumulated, at which time the wastes are"l#’l&m i;\l{ d.in“a drum. Full drums
are stored both on pallets and dnrectly on the l'ldaor ofkhe f'a‘cnlnty Inventories of the

@'MCstaff in the computerized

Y
J'

database.

Unidentified wastes are sampled and~ analyzed by an off-site contractor, Inland
Pollution Control Services, I'neprporated TPCS), so that they may be identified and
appropriately segregated packaged. phd disposed of. [PCS visits PPPL at least once
each week to perfocm thcs task “While awaiting sampling and analysis results, the
unidentified wastes are. stored on shelves. The MC staff also performs gross analyses
of suspected_ hazard(ws waS&és at the HAZMAT Building, including pH analyses and -
visual observa‘téons, «ify;@rder to identify certain wastes or to help specify which
anaiyses should Be, requested from IPCS.

Approxnmately two weeks befcre the Survey, the MC staff put into effect a policy of
placing ' ‘accumulation siart dates" on wastes only at the time that they were -
repackaged in the HAZMAT Building. Prior to that time, the policy was for
accumulation start dates to be given to wastes as soon as they entered the building.
The Survey team advised PPPL that the old policy, instead of the new one,
corresponded to the generally accepted interpretations of New Jersey hazardous
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waste regulations, and PPPL subsequently advised that they would immediately
return to their old policy. PPPL did not store any wastes in excess of the 90-day limit
as a result of the changed policy, according to the MC staff.

PPPL expects that the procedures used to manage hazardous wastes at the 305-307
College Road facility will be similar in most respects to those used at the C- and D-
Sites. However, the 180:day accumulation area had not been put into operation
and most procedures contained in the FPPL Health and Safety Manual (PPPL, 1982)
and the PPPL Policies and Procedures Manual (PPPL, 1985b), although in effect had
not beel implemented at the time of the Survey. ‘

K RS
A

Off-Site Disposal

R

No hazardous waste is disposed of on-site at PPPL. All hmh‘dous w!as:e generated
on-site at PPPL is-éventually disposed of at RCRA- permnttedﬂ'ﬁ;ﬂ'facilltnes or facilities
approved by the NJDEP for treatment or disposal of hé;ifwdous*waste nil.

‘n f

shipment has left the site. The MC staﬂ perfdrms much of the packaging and
paperwork associated with the off- site: shupments including labeling containers and
preparing manifests. Labpacklng is done by the hazardous waste shipment vendor.
Only RCRA- permltted hazardous waste transporters are used to transport waste
from the site. The, transpdrters and disposers used by PPPL between 1985 and 1987
are presented it Table 3 3’ Table 4-1 presents the quantities of hazardous waste -
shipped off- srte bebivgen 1985 anc 1987, as discussed in Section 4.1.1.1. The MC
Staff mam*tams ﬁté records of all PPPL waste generated and disposed of for at least
3 years
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TABLE 4-3

TRANSPORTERS AND DISPOSERS OF PPPL HAZARDOUS WASTE

Transporters

Years Used by PPPL

1386

1985

NAPPI Trucking

X

Waste Conversion, Inc.

Disposal Systems, Inc.

D&J Transportation Specialists

Casie Enterprises/Protank

Hazardous Materials Environment Group

SCA Chemical Services, Inc.

Xl X} X} X X

Keystone Block Transportation

S.D. Meyers, Inc.

Inland Pollution Control Services, Inc.

Chicago Industrial Waste Haulers

Applied Refinery Services

S.J. Transportation

x

ABC Tank Co.

X

TSD Facilities

Battery Disposal Technology, Clarence, NY

Waste Conversion, Inc,, Hatfigld, PA

Environmental Waste Resqurees, Inc., Waterbury, CT

x

Chemical Waste Managé;ﬁent In<. Emelle, AL
Rezultz, Inc., Vinelans, NJ N

X

Environmental Intamatlohal E(ectncal Services, Inc., Kansas
City, MO :

o o
" 4

X X X X XX

SCA Chemical Serv(ees, ng., Model City, NY

S.D. Meyers, Inc., Tallmadge, OH

X X

[ChemicalWaste Management of New Jersey, Newark, NJ

X

PCB, Inc., of Missouri, Kansas City, MO

x

x !

Rollins Environmental Services, Inc., Bridgeport, NJ

x

SCA Chemical Services, Inc., Newark, NJ

X

Solvents Recovery Services, Linden, NJ

Ensco, El Dorado, AR

S & W Waste, Inc., South Kearny, NJ

X XXX} X

Source: Lawson, 1986, Larson, 1987a; 1988a
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41.2 General Description of Pollution Sources and Controls - Mixed Waste

4.1.21 Characteristics and Sources of Mixed Waste

PPPL currently generates mixed waste at two locations at C- and D-Site. No mixed
waste is generated (and subsequently managed) at the 305-307 College Road
facility.

At C-Site, the REML generates waste tritium-contaminated and suspect-tritium
contaminated scintillation fluids containing either xylene of., toluene
Approximately 4,000 vials of these fluids have been generated in the last Z years,
each with a quantity of 15 to 25 milliliters. ey

At D-Site, an unspecified number of vacuum pumps, knowﬂmrqughtng pumps and |
turbomolecular pumps, generate waste pump oil thﬁt is pbﬁenttahy contaminated -
with tritium. Over the past 2 years, the pumps h’fa’v’ef“igﬁnera’ted several hundred
gallons of waste oil, which has been analyzed fo‘~ 1 ﬂﬁm“ ,approximately 4 gallons

Another potentially hazardous mixed Wasxe waegenerated at PPPLin 1987 during a
one- tlme TFTR maintenance operatton tbat included sanding and polishing
quantities of act:vated E‘xtraction Prdcedure (EP) toxic metals (nickel and
chromium). The dust was cbntalned in the hood where the operation was
performed and subsectuenﬂ-y in a- Small vacuum and on rags. At the time of the
Survey, the waste: dust was bemg stored in a satellite accumulation area on the
second floor. Qf the D-sita PEPC Building. Since an EP toxicity test has not been
performed on ‘thb dum}t is not known whether the levels of nickel and chromium
are hlgh enough tq ‘make the waste hazardous, or whether the waste should only
be cIass#fied as nonhazardous radioactive waste.

From a radielogical standpoint, all mixed waste generated at PPPL is classified as

low-level. The above-mentioned wastes reportedly comprise the inventory of mixed
waste generated at PPPL in its entire history.
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4.1.2.2 Mixed Waste Manadement Procedures and Facilities

In general, mixed waste at PPPL is segregated from the hazardous waste stream.
The pelicies. and procedures used to manage mixed waste at PPPL are the same as
those used to manage radioactive waste. These policies and procedures are stated
in the PPPL Site Radioactive Waste Management Plan, found in Supplement 10.6 of
the PPPL Health and Safety Manual (PPPL, 1984). The procedures and facilities used
to manage hazardous waste, which are discussed in Section 4.1.1.2, are not
routinely applied to the mixed waste stream. In particular, the MC staff which
controls and manages all PPPL hazardous waste, is not involved in the control and
management of mixed waste, despite the hazardous component of the'Waste
Instead, the Health Physics (HP) staff manages all mixed waste. %"

At the REML on C-Site, the waste scintillation fluids are stéhred in thei.r~original vials
on acountertop in one of the laboratory raoms. A fe\ﬁv timéﬂeqéﬂyear, the vials are .
transported by the HP staff to a locked radioact and msxed waste storage
trailer located at D-Site north of the NB Test CM i g?q 4 2) The trailer also
contains non-waste radioactive materials andll ais ndt a RCRA- permitted storage
facility. '

At D-Site, the suspect-tritium- contammated waste oil generated by the various
pumps is collected in safety cans or drums Ery the HP staff and transported to the
REML, where it is analyzed for tritium. "{% Mdentified as nonradioactive, the oil is
given a Hazardous Waste Idennﬂcaﬁon Card and is managed as a hazardous waste;
if identified as raduoacf;ive}y contan‘nnated the oil is picked up by the HP staff and is
transported to the abovewmentwned radioactive and mixed waste storage trailer,

The contaminbiﬁd‘ """ tfllatlon fluids and waste pump oil have been stored for
several months at. the storage trailer north of the NB Test Cell. The vials and oil
contamers i the trailer have been labpacked in two drums which have been labeled
as to theurcontents

Although no mixed waste has ever been shipped from PPPL, PPPL was in the process

of contracting a RCRA-permitted off-site disposal vendor to remove and properly
dispose of the waste at the time of the Survey.
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413 General Description of Pollution Sources and Controls - Radioactive
Waste

4.1.3.1 Characteristics and Sources of Radioactive Waste

PPPL generates solid radioactive waste and suspected-radioactive liquid waste at
the main C- and D-Sites only; no radioactive waste is generated and subsequently
managed at the 305-307 College Road facility. Solid radioactive waste at PPPL
consists of contaminated or internally activated equipment and, -suspect-
contaminated trash including swipes, HEPA filters, gloves, anti- contan’nnatnon
clothing, and paper. The radioactive waste equipment is generated, prlma‘rﬂy atthe
TFTR where various equipment has been contaminated with trlﬂ‘um"*or has"¥een
activated from neutron radiation generated by the TFTR. ﬂm—equment is

generated sporadically. The contammated trash is geneﬁaif;’d in a wnstant stream

suspect-contaminated wastewater™- The watér it generated from various process
applications and from floor drains at’ the TFTR ‘The quantity of this wastewater

generated is described in Sectuon 3, 3 2'2. To date, all suspect-contaminated

" wastewater has been ccmfurmed to bebeiow the PPPL-imposed limit of 3x105 pCi/L,

which is 10 percent: of the apprbprlate maximum permissible concentration for
uncontrolled releases at stated in Chapter XI of DOE Order 5480.1A. The major

isotope present {s tninum although various radioactivated corrosion products have -
a small potenﬁai ef&emg created during deuterium-tritium operations, including
chrom&um 5%, copper -63, manganese-55, iron-54, nickel-58 and 60, and cobalt-60 as
well as se.veral others with shorter (less than 24 hours) half-lives (PPPL, 1984).

41.3.2 Rédioactive Waste Management Procedures and Facilities

The policies and procedures for management of radioactive waste at PPPL are
stated in the PPPL Site Radioactive Waste Management Plan, found in Supplement
10.6 of the PPPL Health and Safety Manual (PPPL, 1984).
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Solid Radioactive Waste

Solid radioactive waste is controlled and managed by the HP staff and by the actual
waste generators, who work closely with the HP staff. Radioactive and suspect-
radioactive trash is stored at its point of generation in closed-top waste containers.
~ Periodically, HP staff collects the waste in plastic bags and transports it to one of
two radioactive waste storage trailers or to the previously described radioactive and
mixed waste storage trailer (Figure 4-2). The bags are taped shut, labeled, and
stored indefinitely in the trailers. S

o ’l.. )
-\, - .~
]
-.40'.
)

«..

The only off- snte shipment of solid radgo@ctwe'Waste consisted of 2 drums and 2
crates including approximately 52 CUbuc feet of waste containing 50 millicuries of
activity. This shipment left the site on March-d 1988, and was sent to the Hanford,
Washington, low-level wast‘e dlsposal s,;te The shipment included steel tiles, paper,
cloth, plastic, glass, and teramics (Cpuch 1988). Isotopes of concern included
cobalt-57 and 60, cesaum 13'2 froma Ieakmg calibration source, and natural thorium
fromadiscarded i iron gauge Some of this waste was generated when PPPL vacated
the A- and B- S:tes in 1987’ At that time, a boneyard at A-Site that contained
radnoactwated and'toﬂtammated scrap metal was cleared, as discussed in Section
4.5.1.2. SOrne of the scrap metal was determined by PPPL to be nonradioactive and
was sold as scrap, as discussed in Section 4.3.2.3. PPPL made extensive
measuremen.’gs and calculations on these articles to determine that the levels of
radioactivity'Were suitable for unrestricted release prior to selling it as scrap.
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Liquid Suspect-Radioactive Waste

All liquid radioactive waste at PPPL is generated at the TFTR facility. The waste is
piped through underground concrete-encased stainless steel pipes to the Liquid
Effluent Collection Tanks (LECTs) located north of the TFTR Mockup Building, where
it gradually accumulates. This facility, which is described in the Aboveground Tanks
subsection of Section 4.2.1.6, includes three tanks with a total capacity of 45,000
gallons. Influent to the LECTs is periodically diverted from one tank to another at
the discretion of the eqdipment operator. The tank contents are sarqpled and
analyzed for radioactive content with a multi-channel analyzer and then n‘ below
the 3x105 pCi/L limit described in Section 4.1.3.1, are discharged. to ‘e samtary
sewer. Through the time of the Survey, all samples have been, fQUnd’ to be Below
3x105 pCi/L and have been released. Should the limit be exceedgﬂ'm e future,
PPPL's contingency plans include temporarily storing the*w&f ~1 to allow decay of
short-lived radioactivated decay products until the Ievels ar ,rbelbw the 3x105 pCi/L .
limit, or if tank storage space is not available, to cd"'mcact an off-site vendor to
process and solidify the waste in drums.

4.1.4 General Description of Pollutloh Sour s,and Controls Nonhazardous
Waste hd

PPPL has performed no studies and keeps few records on most aspects of its
nonhazardous waste; therefore the dusgussmns in this section are based primarily on
observations of the Survey'team

R
'v 'l

4.1.4.1 Characteris"tié?;-éhd's,}:s'u rces of Nonhazardous Waste
Nonhazardous was'te atPPPL is generated at both the main C- and D-Site facility
and at the 305 307 College Road facility.

At 305 307 ‘College Road, nonhazardous waste is generated in offices and in a
printing shop Wastes consist of paper, packing materials, and scrap wood. No
information was available on the quantity of wastes generated; however, the
quantity was extremely small in comparison to that generated at C- and D-Sites.
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At C- and D-Sites, nonhazardous waste is generated in offices, machine and

maintenance shops and facilities, and laboratories. Wastes consist of paper, .

packing materials, cafeteria waste, construction debris, scrap metal, glass bottles,
and oily rags. No information was available on the quantity of waste generated,
except as discussed in the following subsection.

41.4.2 Nonhazardous Waste Management Procedures and Facilities

At 305-307 College Road, nonhazardous waste is collected and d«sposed of off-site
by an off-site contractor hired by the property manager. PPPL personnel typccally
have little mvo|vement in management of the waste. RTINS D

At C- and D-Sites, nonhazardous waste is accumulated in most ge‘n@l’,aﬂon {ocations
small open waste receptacles. PPPL Maintenance staff: canects tﬁg waste either

mghtly or at longer intervals and transports it to any oné“oi‘?ﬂsmall dumpsters

located outdoors throughout the site. C-Site has fourt&en Z-ffublc yard and ten 4-
cubic-yard dumpsters, and D-Site has four 2 MWWW and two 4-cubic-yard
dumpsters. Two of the dumpsters on C- $|té a,ce l“eserved for accumulation of
recyclable scrap metal. In addition, PPPL m“amtauﬂs;everal larger (approximately 30
cubic yards) dumpsters throughout thé slte ,f *'étcumulatlon of construction debris
and large waste pieces (PPPL, 1987a’) 5

All dumpsters are leased from off site contractors who are responsible for removing
the waste from the site’, “and eithe; d{sposmg of it or recycling it. The 30 small
dumpsters are leased’ fmm Natlonat Waste Disposal, Incorporated, of Trenton, New
Jersey, who pnck up, the waste at least once each week. National Waste Disposal

normally dnsposes of nonrecyclable wastes in either the Edgeboro Landfill in East

Brunswick, New w.rs@ympr the G.R.0.W.S. Landfill in Morrisville, Pennsylvania. The
Iarger 3‘0‘tu’o1c yard dumpsters are owned and emptied off-site by another disposal
contractor Huggms Incorporated

415 F'iﬁ'dings and Observations

4151 Category |

None
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4152  Cateqgory i

1. Improper disposal of oily rags. Oily rags are disposed of at PPPL as a solid
waste, which is not in accordance with the New Jersey hazardous waste
regulations.

Oily regs are generated at PPPL from various activities including metal working
operations and automotive, fuel tank, motor, turbine, and transformer
maintenance. Some of these rags are disposed of in the PPPL- solrd waste
stream. This waste is then transported to a nonhazardous solid. waste fandfill
This practice does not conform to the New Jersey hazardous Wasté regulé‘tlons
[New Jersey Administrative Code, Title 7, Chapter 26, Sectit """Ntta), 8.1(a),
and 8.13(b)], which define PPPL waste-oil- conﬂa.nlinated materials as
hazardous wastes and which require that these mafé‘niﬂ‘& be. managed asa .
hazardous waste and treated or disposed of in wﬂgRAvpermttted hazardous
waste facility. e,

4y ill, inﬂ ‘0

4153 Cateqory |l

None

4154 CategorylV

1.  Improper storage of mrxed waste Mixed waste generated at the REML and
the TFTR is. stored in an area which does not meet the requirements of a
hazardous waste storage area as defined in the New Jersey hazardous waste
regulatlohf." Py

T‘ne REML has generated approximately 60 liters of waste xylene- based
tritium-contaminated scintillation fluid, and the TFTR roughing and
turbomolecular pumps have generated approximately 4 gallons of waste
tritium-contaminated pump oil. These wastes have been removed from their
points of generation and from the control of their generators and have been
stored for longer than 90 days in the D-Site radioactive waste storage trailers.
The trailers do not meet regulatory requirements for satellite storage areas,
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90-day accumulation areas, or TSD facilities (New Jersey Administrative Code,
" Title 7, Chapter 26, Subchapter 9).

On-site treatment of hazardous waste without a permit. Small amounts of
hazardcus waste generated at the REML are treated on-site by evaporation
without a RCRA treatment permit.

Over the last 2 years, the REML has génerated 50 to 100 pounds of waste soil
contaminated with approximately two gallons of cyclohexape The
soil/cyclohexane mixture is generated during an azeotropic dlsullatlcn that
removes moisture from environmental soil samples. After the. dlsfmation is
complete and the mixture is allowed to cool in a Iabafé‘torg hoodi'the
soil/cyclohexane mixture is not disposed of within the sutw«fe razardous
waste management channels, but is instead evaporamwp a hoédin the REML,
releasing the cyclohexane directly to the air. Thf.: remafmﬂg soil is disposed of
on the ground nerthwest of the building. Evaporai:&on of hazardous waste is a
regulated treatment activity, and PPPL has D) ”“"’"% "“’m‘it{ed a RCRA permit

application for hazardous waste treatmenﬁto tH-d NJDEP
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4.2 - Toxic and Chemical Materials

This section discusses the usage, storage, disposal, and management of PCBs,
mineral oil, asbestos, pesticides, herbicides, biocides, other toxic and chemical
substances, and the possible environmental contamination resulting from release of
these substances at PPPL. This section also discusses the storage of hazardous
materials i1 aboveground tanks and underground storage tanks (USTs) and the
possible environmental contamination associated with these tanks.

4.2.1 General Description of Pollution Sources and Controls "

‘u

'
A [}
.

o \

[X]

u“'.l‘
Al (¥

Because PPPL is primarily dedicated to the development of fuiiQh mWer and |aser
research, most of the equipment is electrically, magneticallyﬁ’o'?‘*n‘i&hanlcally
oriented. Solvents, oils, poisons, and corrosives are geneﬁhﬂy&osed imralativaw small
quantities in the laboratories, for cleaning and watef. trea ‘;, r it Tfansformers and-
capacitors, which contain mineral oil and in somgﬂcad%PCBs, .comprise the largest

Jll

use of hazardous materials at PPPL, PR G J";.;J;,}:.'A.A,T»;.

4.2.1.1 Polychlorlnated Blghenyls and Mmgralgij

PPPL maintains several thousand piece!. Qf equlpment that contain PCB oil or
mineral oil. PCB oil is a regulated wxlc ‘Substance under the Toxic Substances
Control Act (TSCA), whereasmmeral oil s not. Therefore, this discussion is mainly
oriented toward PCBs: Nonetheleni Avaste mineral oil as well as waste PCB oil and
all other waste oils, are récognized as hazardous by NJDEP; their management is
discussed in Sec‘eron 4, 1 ‘

The Survey, cduht’é& 46" PCB transformers [PCB content greater than 500 parts per
mnlllon (Ppm)]. 2. PCB contaminated transformers (PCB content between 50 ppm
and SOOppm), and approxnmate!y 2400 PCB capacitors currently on-site and in use at
PPPL. The PCB transformers and capacitors are listed in Table 4-4 and their locations
are shown in Figure 4-3. |

PPPL maintains an inventory of PCB equipment. However, the Survey identifled PCB

capacitors in the Rectifier Yard in the courtyard between the RF and Laboratory
Buildings that were not listed on the inventory as well as a transformer on the
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fourth floor of the RF Buliding and capacitors that were on the list but were no
longer present at the site. Of the 108 capacitors in the Rectifler Yard, 24 contain an
estimated 1 gallon each of PCB oil of unknown concentration; these 24 are to be
disposed of. The remaining 84 capacitors (21 In each of 4 rectifiers) contain
approximately 6 ounces of PCB oil and are on-line but not currently in service due to
renovations required as a result of a fire in one of the rectifier windings. The fire
did not affect the PCB capacitors. The PCB content of these capacitors has not been
measured but site persunnel indicated that they are pro‘bably 100 pércent PCB.

PPPL uses an outside contractor, MET Electric, to perform quarterly inspe-ct)dns of all
PCB transfermers in accordance with TSCA requirements. Records 'o'f these
inspections are maintained by the Occupational Safety Brancly’ 8? the Health" and
safety Office, and include information on unit location, date of im,pe’c‘tlam name of

1!1

inspector, and observations. i,

The PPPL PCB Interim Measures Program in the PPPL Sﬁﬁ& Plan (Section 4.2.1.7) for
C- and D-Sites addresses the management of P@ﬁk Wiﬁm}'ﬂ, 1984). The program
described in the SPCC Plan addresses,. the ins#éctlon, repair of leaks, and
recordkeeping of ail regulated PCB equnp‘mgnt Visual mspections are required at
least once every three months; leaks resultiﬂg ih any PCBs running off or about to
run off the equipment must be servioed \M‘th]n 3 days of the leak being observed;
and records are to include mformation pn 'focatton date of inspection, name of
inspector, history of leaks a‘nd repairs,, and disposition of all cleanup materials. The
SPCC Plan also addre;ees spllt conu'o* procedures as they relate to both PCB and
mineral oil equlpment_ !

PCB mventory‘and dlsposaf are handled by the Material Control Group. Disposal of
waste mineral‘ q1la1m {5-handled by the Material Control Group. Both waste PCBs
and waste mineral -oil are disposed of off-site as hazardous wastes by permitted
dlspos‘aI cqntractors, as described in Section 4,1.1.

PPPL begarf‘a program to phase out PCBs in 1982. The program includes off-site
disposal of PCB equipment in storage, refilling and reclassification of some large
PCB transformers in use, and phased off-site disposal of other PCB equipment in use.
Available records since 1984 indicate that PPPL had 15 PCB transformers, 6,005 large
capacitors, and an unknown number of small capacitors (less than 3 pounds of fluid
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each) at the beginning of 1984. Since that time, 2,172 large and small capacitors
and 10 transformers have been either disposed of off-site or reclassified from PCB to
“non-PCB (PCB content less than 50 ppm) or PCB-contaminated (Stencel, 1985a, 1986,
1987b, 1988a). PPPL intends to have all PCB transformers either reclassified or
disposed of by 1991 or 1992. However, other PCB equipment (e.g., capacitors) will
remain on-site and In use for an indefinite period after that date.

_ As part of the Survey, all PCB transformers were inspected for compliance with TSCA
requirements and good management practices, including labeling, plqcarding.
secondary containment, clearance, and overall condition, Many:- miheral oll
transformers and mineral oil and PCB capacitors also were Inspegted Lé&ks and
weeps were identified at two PCB capacitors in the OH Yard qrtd ntnh mineral oll
transformers, eight in the C-Site Switchyard und one in the cour‘\*N;‘d‘*nM‘th of the
System Test Building. Some mineral oil transformers that"wm‘e‘.;eaklng persistently
had been equipped with drip pans to capture thqj !eak vﬂ*gw;ﬁvﬂx “Other PCB and -
mineral oil transformers were not equipped V\(ith ‘s sedﬁmdary containment,

i

including secondary containment, and some qcceﬁﬁ&%ﬂyhd gates and some pieces
of equipment containing PCBs were not 'jmrk&d in accordance with TSCA
requirements (Table 4-4). Other obsewatiohs' included an operating PCB
transformer and PCB capacitors surrdundgd’ W ;ombustib!e materials, operating
PCB and mineral oil transformers" lacated next to a large trash dumpster, and
improper storage of inactive PCB capacitars (Table 4-4), Additionally, operations of
transformer yard and switchyard sump pumps may result in discharges of
transformer oils to the dite's: stormwater management system, as described in
Section3.3.2.1. P ‘

.
i) 1‘ \ !

4212 A to ;;:
Very Uttle asbestos is current\y used at PPPL, and historical usage was limited to
some { nSHIaﬁon on pipe elbows, tees, bends, and In transite building walls. The

Survey noted'no exposed friable asbestos on-site.

The only significant asbestos exposed to the environment is the transite on the
outside walls of the C-Site CS Building. In 1985, these walls were sprayed with a
silicone-based paint to seal and protect the transite from weathering. In addition,
the C-Site MG and RF Bulldings contain transite wall panels and other older C-Site
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buildings have asbestos insulation on various pipe fixtures that is 1ot friable, and
ashestos-containing brake pads are used in generatorsin the TFTR MG Building.

All asbestos removal is subcontracted to private licensed removal firms. Their work
ls tracked to final burial in approved landfills out of state. The Industrial Hyglene
Group maintains disposal records of all projects, The records indicated that 11
asbestos removal projects had been performed at PPPL during the 5 years preceding
the Survey, all of which occurred after November 1986 (Stencel, 1988e). A
description of these projects is presented in Table 4-5. No ongoing asbes.’tos removal
projects were occurring during the Survey. ey

« A
ALY'D
AT \,
d.‘. ‘.

Typically, asbestos removed from PPPL buildings has been stacéd ;&mporaﬁfy in a
wooden shed outside the Hazardous Material Control Buildlng dm "thei\.thipped to
the Edgeboro landfill. However, that landfill, which is M%in the«..same county as
PPPL no longer accepts asbestos. New Jersey state ’aw re@umgwhat asbestos waste

e (1) disposed of in the county of origin or (2) shhﬂ! gd om of state. Therefore,
future renovation will follow the guidelines M%iﬁim%m and Safety Procedures
section of "Asbestos Removal Practices and Maced%es." and ultimate disposal will
be directed to the IMS Landfill in Clarksvuﬂ&’LWeﬂVirg?nla (PPPL, NDb).

(Al o
A
* ‘;"‘m

42.1.3 PestlcxdesLHerbncides. énd Bidgtd

u,"

All pesticides and herblcidms at PPPL aré-‘applied by outside contractors designated
by Princeton Umversity Becédse thé fand at the Forrestal Campus is leased by PPPL
from Princeton Untvwrslty, outdqd? pesticide and herbicide applications at the site
have tradntionally béeﬂ fhe responsibillty of the University. However, in late 1987,
PPPL became nesponmb}e‘for outdoor applications although no applications have
been made wihca»athgm PPPL indicated to the Survey that the same contractors
previously used’ by the University will be contracted by PPPL. Table 4-6 presents the
types ; and quantitfes of pesticides and herbicides applied at the Forrestal Campus,
accordlhg to PPPL records. No large quantities of pesticides are currently stored at
PPPL.

Algicides and similar biocides are used in low concentrations in the C- and D-Site
Cooling Towers to control fouling and inhibit slime growth. The concentrated
products are stored in the two pump houses serving the cooling towers. The Survey
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TABLE 4-5

DEMOLITION OR RENOVATION PROJECTS INVOLVING FRIABLE

ASBESTOS COMPLETED IN THE LAST 5 YEARS

5/3/88 Removal of 6' of 20“diameter transite pipe in excavation
between C-Site MG and Maintenance Building. Project
performed by private, state-licensed contractor No PPPL
employees involved

4/14/88 Vacuumed loose debris in Laboratory Equipment Room.
Asbestos insulation present on overheac pipes

1/16/88 Removed 4' x 8' section of transite wall in C- S{te MG
Building

10/28/87 Cut 14" x6" opening in transite wall, RFBquIng‘, Rocm109

10/5/87 Removed one elbaw, 2" pipe from C- Sitgﬁiﬂ%pwpquipmﬁnt
room L il

9/9/87 Removed four 2-1/2" OD elbows, QB AT,

Room ._‘f i,

7/10/87 Removed one pipe elbow. Rec ng #‘, ;’.W R

7/10/87 Enlarged transite wall op to 10" diam., C-Site
MG Building, SW cornero m

6/10/87 Drilled three 1" diam ho‘féstMugh transite wall, C-Site, RF

= Room 109

6/5/87 Removed appréuhﬂa‘tﬁf ngHt elbows, four valves 2-1/2"

OD, LOB A101;.103, TDS: |
11/14/86 Removed two 4“x9 translte panels, C128,C129, LOB Wing

Source: Stencel, 1988e.,‘

e
ol
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TABLE 4-6
PESTICIDE AND HERBICIDE USE AT FPPL, 1984 - PRESENT

Year Substance | Quantity Location

1984 [Pesticide: Sevin 00 gallons Site
Herbicide: Karmex 40 pounds C- and D-Sites
Herbicide: Pramitol 1357.5 gailons (diluted) |A-, B-,C-, and
25eC ' D-Sites

Herbicide: Roundup & |4 gallons C-and DwSites
Betasan 4E -
Herbicide: Embark 1.25 gallons C- an‘d ﬁﬁsges
Herbicide: 2,4-D 3 galions QﬂGUd D-Sites.
1985 |Herbicide: 356 pounds § .
Pendimetnain ' e
Herbicide: Trimec 3 gallons (concentritié
Herbicide: Princep 40 pounds il 'Cv and D-Sites
Caiiber 98 '
Herbicide: Princep 40 poundg 4 C- and D-Sites
Caliber SG ,
Herbicide: Roundup - C- and D-Sites
Herbicide: Hyvar XL C- and D-Sites
Herbicide: Pramitol ._~4sga 21 "ns C- and D-Sites
25EC | - (connqnt‘mted)
Herbicide: Amitrol 25E- §ounces B-Site
Herbicide: Ammate, 2E 0 5 gatlon C- and D-Sites
1986 |Herbicide: Bafan, 506 pounds C-Site.
Herbmde;,vAnrser‘ral Td 35 quarts A-, B-, C-, and
o .1 (concentrated) D-Sites
Herbacude. S];nke BOW 30 pounds C- and D-Sites
Herbicide" Roundup 2.25 gallons C-Site
Herbicide: Princep 10 pounds C-Site
Catibie.90 .. »
1987--. Herb!qde Roundup & 12.5gallons A-, C-, and D-
S0 JBurflarAs : (concentrated) Sites
~."IHerbicide: Arsenal, 3 gallons (concentrated) [ A-, B-, C-, and
. {(Cyanamid) D-Sites :
THerbicide: Trimec 0.5 gallon D-Site
(concentrated)

Source: Stencel, 1985a, 1986, 1987b, 1988a
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observed several drums of these caustic and toxic chemicals stored with various
acids and solvents in the C- and D-Site Cooling Tower Pump Houses.

4.2.1.4 Toxic anc_i Process Chemicals

Most of the laboratories at PPPL focus on electronic, magnetic, and laser
experiments. As a result of these research activities, chemicals are typically used in
small quantities.

All chemicals ordered for use at PPPL are required to be ordered through«ap internal
PPPL procedure, Health and Safety Directive 5029, lmplementqct Jin 1985 (PPPL

1985¢c). The procedure requires the requisitioner to fill outg che'mncal material
review sheet listing the specific hazards and protectwe measuf‘i pérﬁnent to the
intended use. The sheet is sent to Procurement, wk j;H ags imand assigns a
sequential serial number to the order and processeﬁhe rem%w sb\eet forwarding it
to the Occupational Safety Branch, which then.m st"‘dm rovg.the order. When the
product arrives at Receiving, a Material Safgty Dﬂ# SW&-(MSDS) is obtained from
the vendor and follows the chemical thrq gkt h to“rage and use cycl 2 at PPPL. New
products are not released from Recelvm f'1ess i];MSDS accompanies the shipment
or is already on file with the user. agt Lo&dmg and unloading of chemicals at
Receiving No. 3 and No. 4 take pIace on the asphalt loading dock on the south side
of the building. Draunage from this’ area is to a storm drain that discharges to an

unnamed tributary south of PPPL ;

l-'(eordermg of chef‘mcals requn'es the requusmoner to forward a copy of the
previously approved me 5\029 1 to Procurement with the requisition marked “Re-
Order-No Cﬁangé;’_'h_ this: mcludes quantity, use, and supplier information. If any of
the canditlons;,hav“é;cﬁanged from the initial order, a new Form 5029-1 must be
processed A

This pf&c"gdure was being observed primarily by the facility operations and
maintenance staffs at PPPL. Chemicals such as degreasers and cooling tower
corrosion inhibitors and biocides, which are used by these personnel, comprised the
majority of chemicals listed (approximately 25 to 30 chemicals total) in the 5029 file.
The file contained forms for chemicals which were ordered between mid-1986 and
miqa-1988.



Chemicals used directly in laboratory research, such as research-grade solvents and
reagents, typically are not accounted for in the 5029 file. These chemicals usually
are not purchased through PPPL procurement channels, but instead are purchased
by researchers directly from outside chemical supply vendors, usually associated
with Princeton University.

PPPL does not maintain a current chemical inventory list, but a file and a database
of MSDSs are maintained by the Industrial Hygiene Group on all chemicaisincluding
both trade name and chemical name substances The MSDS database ;ontained
database includes both substances that are currently on-site and sﬂﬁstances that
have been on-site in the past. The MSDSs are provided hy reseanh'ema\nd other
staff when new chemtcals are received. 1_‘ o e

clq

When disposal of chemicals is required, the Matenat’ﬂ@?ntm\-,group is contacted.
The chemicals are transported to the Hazzardothqn_1 jﬁ, Control Building and
unloaded on the asphalt druveway Runoﬂ,ﬁ;frorw the driveway is directed to

,,,,,

shipped by a licensed dlsposal con‘ttaci"
discussed in Section 4.1.1. " N

Most chemrcal reagents al'e stored m. cabmets or shelves at their pomt of use.
ordered contlnuouslyoto mimmnzé-quantltues stored on-site. The Survey noted some
instances where mcompatlblé chemicals are being stored together, including a 20-
gallon drum; ofwlfurrc aad stored next to several 20- and 30- -gallon plasticdrums of
caustic corrosnaﬂ mhibitors and solvents at the D-Site Cooling Tower Pump House,
15 galloﬂs of acnd‘stored with caustics, degreasers, and biocides at the C-Site Cooling
Towet: Eump House, and thirteen 20-gallon drums of hydrochloric acid stored with
five SS-da]Io,n drums of liquid caustic at the C-Site MG Building courtyard. Also,
acids, biocides and corrosion inhibitors at the C- and D-Site Cooling Tower Pump’
Houses and the Maintenance Building Boiler Room, and solvents and oils behind the
RESA Building were being stored without secondary containment.
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4.2.;‘!.5 ‘Lead Bricks

PPPL uses and stores an unspecified number of lead bricks in several locations at C-
and D-Sites. The bricks are used on-site for radioactive shielding. The Survey
observed lead bricks being stored outdoors and exposed to the elements at the
paved lot on the north side of the TFTR Mockup Building, the east side of the NBPC
Building, and the storage yard south of the Receiving Buildings.

4216  Petroleum Product and Hazardous Substance Storage Tanks

"
I
N}

L]
.

|
Yy,

Aboveground Storage Tanks

PPPL has three active aboveground tanks, known as qugid E?'ﬁuent Collection Tanks
(LECTs), situated in a covered, open-sided 5tr”' 'WH‘”Q'@ vhe north end of D-Site
(Figure 4-2). These tanks receive process was&Waté&r and f1oor drain effluents from

.......

“““““

the TFTR buildings and release them to the amtaTy séwer, as discussed in Sections
3.3.2.2 and 4.1.3. These wastewater’s ma" ﬁam “trace tritium contamination or
trace concentrations of radioactivé: carrosaon pmducts (PPPL, 1984).

Each of the three tanks h‘é‘ids 15 009 "ﬁgéllons, is constructed of stainless steel, is
msulated and is located on & curbed Concrete pad constructed to retain the entire
contents of all threg .t'anks in the évent of a leak or structural failure of the tanks.

The underground plp{hg leading to the tanks is concrete-encased. The
aboveground plpmg in the wcmity of the tanks is contained within the curbed area’
and is etther msum«ed,gr wrapped with electrlcal heat tape to help prevent freezing
p\pnng,,systm to allow circulation of individual or collective tank contents and
transfer'"otf-.yyaste between tanks. Each of the tanks is equipped with a sampling
valve. The ‘tanks were instailed in 1984. A summary of releases from the tanks to
the sanitary sewer since 1986 is discussed in Section 3.3.2.2.
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Underground Storage Tanks

PPPL currently has 11 USTs at C- and D-Sites. The identification number, size, age,
status, contents, construction, and leak-testing history for each of these tanks are
presented in Table 4-7. Figure 4-4 presents the locations of each of these tanks.

PPPL has submitted an Underground Storage Tank Registration Questionnaire and
annual certifications of tank status to the NIJDEP as required by the New Jersey
"~ Underground Storage Tanks Law of 1986 (Rossi, 1986; Mix, 1988).

‘.
!
L3

v

A

The 11 tanks consist of:

3 active boiler fuel USTs;
3 active vehicle fuel USTs;
2 emergency diesel generator USTs;, ~ . .
1 emergency dump tank for the TFTFg_flywlﬂqel bearing lubrication oil;
and jm

® 2abandoned USTs.

.’~-;_ ‘W; ‘oo
° i'rﬁv AN ':‘

staff. The tanks have internal floats to de‘telrmnne the fuel level. The float gauges

are checked daily when the boiler is bumlng fuel oil from the tanks. The tanks were

cleaned and changed over: frem numbers heating oil to number 4 heating oil in

November 1987 (Larson, 1987b) SmCe November 1987, the boilers have had the

option of operating with natural gas instead of fuel oil, and when the boilers are

burning gas, the. tank ﬂ"oat gauges are not regularly monitored. The fuel choice of

oil or gas is determmed by fuel costs, and the changeover between fuels has only '
not for, leak deteu‘hon but for momtonng fuel oil usage. If the operator believes

that a- ﬂoat readmg is incorrect, the fuel level will be measured manually with a

dnpstuck. T‘hq‘s may occur if the float becomes stuck and may occur once a year at

most. It is unlikely that this method of inventorying would be able to detect small’
leaks in the tanks.

The three vehicle fuel USTs (E2, E3, and E4), which are operated by the maintenance
staff, also are equipped with internal floats and gauges to determine fuel level. In
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addition, the tanks have effluent meters. Once each week, the readings from the
effluent meter and float gauge on each tank are compared with manual dipstick
readings. This inventorying is intended primarily to monitor fuel usage and not to
detect potential leaks. At the time of the Survey, no measurement differences had
been detected that had not been attributed by the operators to circumstances other
than leakage (e.g., temperature fluctuations).

The C-Site and D-Site emergency diesel generator fuel USTs (E5 and E8, respectively)
are operated by the C-Site and D-Site MG staffs, respectively. Since these' tanks are
drawn from only occasionally, such as during power outages, drillsc-and perlodic
maintenance, the fuel level does not change regularly. Both Qi the tcfnks are
checked with a dipstick monthly, and the D-Site tank Is equipqu wm\ an Intbrnal
float and digital meter which is checked weekly. Up until tbe ti Hhal&urvey, no
measurement differences had been detected that were a ‘F%ble b the uperator
to a leak. My "

u}l ) “( ‘J

‘Jﬁj \ *
The TFTR flywheel emergency dump UST (E9) | J&fﬁ m tempty and is available
for emergency use only. However, in the pl 5 n.';heﬂiank also had additional uses.
When the tank was installed in 1982, &;ﬁ%oxﬂngte\y 2,000 gallons of a waste
water/oil (reportedly on the order of" Lgé,pﬁhiﬂfﬁ, water) mixture was generated in
welding and brazing activities and‘ thesé Nquids were disposed of in the tank. In
addition, small quantities (one- half’ tq‘ onef gallon) of waste oil were regularly
disposed of in the tank frdm regular mafntenance of the flywheel bearing. This
practice continued untﬂ 19&% when it was stopped in response to a DOE
Environmental Apprajsal advislng that the tank was not permitted for waste oll
storage. The tank was emptieﬂ and steam-cleaned in February 1988, generating
approximatelg 2 200 gal\ans ‘of waste which was subsequently handled within the
normal sitewldq buam,ous waste management channels, described in Section 4.1.1.
The tank hqs beenempty since that time (Larson, 1988b; Guy, 1988).

g

. 4-' o

Two USTs (AIO and A11) were abandoned in place in November 1984. Both are
located southeast of the Maintenance Building and were used to store diesel fuel.
During abandonment, all diesel fuel was vacuumed out and the tanks were
thoroughly washed with water and a nonhazardous oil emulsifier-type cleaner. The
5,000 gallons of wash liquid was transported to a licensed TSD facility, The tanks
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were then filled with a concrete/sand slurry mixture and fill spouts and caps were
removed (Semel, 1984),

Underground Storage Tank Leak Testing and Monitoring

Of the 11 on-site USTs, PPPL leak-tested the 7 active USTs (E1, E2, E3, E4, E6, E7, and
A10) located In the vicinity of the C-$ite Maintenance Bullding in 1983 using Petro-
Tite and Standpipe testing methods (Sisco, 1983; Stecky and Fumia, 1983). In
response to the testing results, PPPL abandoned one tank (A10), repalv&d another
(E1), and currently operates a third (E6) at less than full. Tank E1 paased q retes‘c in
January 1988 (Hunter Environmental Services, 1988). o,
The remaining four on-site USTs (ES, E8, E9, and A11) haye nevwheén‘ |éak-tested.
However, In preparation for the 1983 testing, PPPL exanjifnéd the CkSite emergency
diesel tank (ES5) and found it to be in poor conditio, Becabﬁe ‘it age, condition;
and the cost of cleaning, which would have bﬁ en, nﬂ%ﬁ;sam ‘prior to testing, PPPL
decided to replace this tank with the exi;ﬁind«qﬁ @%k‘.’ rather than test it. No
petroleum odor or stained soil were obsgqve&“wheﬂ\ the tank was excavated, PPPL
has delayed any other leak testing untll thql,releagg c.f new EPA regulations, which

[
'
ey

were expected to be promulgated.duﬂnq Mﬂ&

No soll or groundwater monitorlng ha’& ever been performed in conjunction with
any of the 11 on-site US]‘s

.
oy
.' ‘n o
gt
\ .
’ 'l

4.2.1.7 Sgill Pre‘i/gg' tig‘iﬂ ant'r'é;l,and Countermeasures

Y
l o
4(, .4

"- 1
.' 0

PPPL has arn, Srch Plan Chmiel 1984), which includes information on operating and
training procédhres:“‘?equirements for liquid-containing equipment and vehicles,
quugd transfer “attivities, and spill prevention and control equipment; and
proceddres and responsibilities for spill response. The Laboratory also has a
formalized_ procedure (OP-EP-03) detailing environmental spill control procedures
and responsibilities (Tompkins, 1987).
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4.2.2

422

4.2.2,

Findings and Observations
1 Category|
None
2 Ca ry (I

Improper storage of PCB transformer and capacitors. Combustib(é materials
are stored within 5 meters of a PCB transformer and capaclitafy, aomrary to
TSCA regulations, 40 CFR 761.30(a)(1)(vili), at Substation 13n]n the cqurtyard
north of the System Test Building and In the Rectifier Yat‘d In nhe courtyard
between the RF Bullding and the Laboratory Bullding, ~ Tw‘ s

dh‘ " |, "

Wood boards, paper, and plastic trash are pm:ed h%dumb\sters located less
than 5 meters from a PCB transformer in St} hital 'Bi 1% Tn the courtyard north
of the System Test Building. Also, quo&?ﬂa%‘ ”hgnd plywood panels are
located next to PCB capacitors in thg,Re&[ﬁer"Mrd and a pushcart filled with

combustibles was found outslde putwlyhln ﬁ,meters of a PCB rectifier.

’Ir’ Higalty
)‘ ”l .,,f'

Leaks and weeps from sever‘g] PCE cggacitors and mineral oil transformers.

Minor leaks and weeps were not‘m In "two PCB capacitors and nine mineral oil
transformers.

".,‘j “ i1

Lo .,
Rl ". " T
‘ v ol |'

’. N W

.. . 1

‘0

(AR
[PUATH o ..4'
.

0 ‘e '1

During the Squy,,the fqllowlng minor leaks and weeps were noted:

1 n

° t<ﬂ'1qOH Ya“rd {wo PCB capacitors are weeping at the seals; these units

MA\

::-.;.re snﬂ d[ﬂ‘éd for immediate removal;

f \
1\, R ‘ot
f .

iﬁj"".;;"ln the C-Site Switchyard, four large mineral oil transformers have created

" §mall stains on their concrete pads;
® Inthesame location, four additional mineral oil transformers have minor

leaks at the sample valves as a resuit of recent maintenance and
sampling; and

4-43



® At Substation 13 In the courtyard north of the System Test Bullding, an
inactive mineral oll transformer Is slowly leaking onto the asphalt and
has created a 3-square-foot stained area.

As a result of Inadequate secondary containment, as described In Section
4.2.2.3, Finding 1, and the operations of transformer yard and switchyard
sump pumps, as described In Section 3.3.4.3, Findings 1 and 2, leaking fluid
from these transformers may be carried by surface water runoff to varlous
stormdrains or pumped from the sumps. In bath cases, the flow wcmld lead to
the Detention Basin or the unnamed tributary south of the site,. potentlally
tcontaminating Bee Brook and the groundwater beneath P#Pt a8 also
described In Section 3.3.4.3, Findings 1 and 2, e R

4223  Categorylll i,

Lack of adequate spill containment of P

transformers, capacitors, and rectifiers. ‘Somé‘ mﬂ%;j mineral oll- -containing
transformers, capacitors, and rqgtl#‘whs 3& not have adequate spill

containment and, in the event ofu'a rerﬂgse, PCBs and mineral oil could
contaminate the solil, surface wateq. 5d$ff*ﬁgnt, and groundwater.

Units without adequate spill comalnrﬁt-nt include the following:

® The C-$tfe Swltohyﬂnd which contains crushed limestone reportedly
unddrlaln wnth a'dlay liner of unknown design and permeability;

.. l' .‘ u‘

Thé activ.e PCB capacitors at the OH Capacitor Yard, which are
eﬂrrouhded by an 8-inch layer of stone riprap over soil;

'-.'j'-".';'-""o PCB capacltors at the Rectifier Yard In the courtyard between the RF

Building and the Laboratory Building, situated on an asphalt
driveway with no curbing;
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®  PCB capacitors and transformers at Substation 16 between the C-
Site MG Building and the Maintenance Bullding, located on
concrete pads surrounded by stone underlain by solil; and

®  Mineral oll transformer at Substation 13 in the courtyard north of
the Systern Test Bullding, which Is set on an asphalt drive and
surrounded by an asphalt dike of Inadequate height.

As a result of Inadequate containment, a PCB oll release may contamlnate the
soil around or underneath the transformers and capacitors. . c,ot\tgminants
could migrate down through the soll column toward the gfdbndwawr Also,
during storms, or in the event of a major release, contamlﬁaaqt&.could mlgrate
to nearby storm drains which lead to the PPPu«.?etedﬂ n “Bidin or the
unnamed tributary south of the site. The bas’%,,,énﬁ the‘.tflbutary both
discharge to Bee Brook and to the groundwwp bemwh ‘the site. Therefore,
uncontained releases could result lq,hm,m vedter, sediment, and
groundwater contamination (Section, § 3 &J%WM iwdlifrgs 1 and 2 and Section
4.2.2.2,Finding 2). e,

4224  Cateqory |V o

1. Storage of inactive PCB capac Isgujn violatlon of TSCA requlations. Inactive
PCB capacitors awaltkhg dismsal in the Rectifler Yard in the courtyard
between the RF Bulldlng gnd the Laboratory Building are not being stored in
compliance wlt'h TECA regulatlons [40 CFR 761.65(b)].

Twentmow. tnactlve PCB capacitors awaiting disposal, each containing an
e&tjmated’ t gal?bn of PCB oll, are being stored at the Rectifier Yard in the

v.‘,'fcounyard Getween the RF and Laboratory Buildings. The storage area does
nqt have a containment curb, roof, or walls as required by TSCA regulations
for sftprage of PCB equipment awaiting disposal.

2. Lack of proper marking of some PCB equipment and PCB transformer access
ways. Some PCB transformer access ways and PCE capacitors and rectifiers are

not labeled in accordance with TSCA regulations (40 CFR 761.40), and some
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access ways to PCB capacitors and rectifiers are 110t marked In accordance with
good management practice.

During the Survey, It was noted that PCB capacitors at the OH Yard and the
Rectifler Yard were not labeled as containing PCBs. In addition, the following
entrances leading to areas containing PCB transformers, capacitors, and
rectifiers were not marked:

® The screened access door or enclosure adjacent to thé capacitor
bank and the secondary screened access door on. the r\orthwest
Inside area of the RF Bulilding; O

N .
VT IN o
K ‘ s o e
+

[T .
“. "' ; !
‘ ‘. wl 4‘

° TheflvedoorsleadingtotheTFTRMG Buuqmg” e e

0-’1 ] '4
l N r,.‘

® The access area to PCB Transformqr wbﬂaﬂdmﬂm and 15 in the
courtyard north of the Syste Buﬂding (Although an
emergency action data shee&ls M ﬂ,@ach of these substations,
they do not conform to MA "mca m_g requirements);

® The access area to Sub!hf* 'ﬂ 1,5 between the C-Site MG Building
and the Maintenahc,e Builqlng, and

® The en,tram;e to apd the fence surrounding the Rectifier Yard
betwéefn the Rhauitﬁlng and the Laboratory Building.
TSCA regulatiom pequlre that specific warning labels be posted on all means
of access m an area containing PCB transformers, as well as on all PCB
equipmént. fﬁ'*addltion. good management practice dictates that similar
.,j"pos‘dng be wovided on all means of access to all types of PCB equipment.

Poten' tial accidental rupture of transformers. Operations associated with trash
dumpsters located adjacent to PCB and mineral-oil containing transformers at

Substation 13 in the courtyard north of the System Test Building may result in
accidental rupture of a transformer and subsequent release of oil to the storm
sewers,
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Dumpsters are situated within 5 feet of PCB and mineral-oll transformers at
Substation 13, During emptying, the dumpster could be set upon or dropped
through the substation enclosure, rupturing the transformers and releasing
oils into a storm sewer approximately 50 feet away. The storm sewer leads to
the Detention Basin, which subsequently discharges to Bee Brook and the
groundwater beneath PPPL. The transformers do not have secondary
containment (Section 4.2.2.3, Finding 1). During the Survey, it appeared that
the fence separating the transformers and dumpster had been damaged by a

dumpster. e

Incomplete PCB equipment inventory. The PCB equlpmenttlg:.@ntmdf'?:fl}t,‘ls not
current as required by TSCA regulations [40 CFR 761 30(a){{|«)£vl(i)]y ‘
Discussions with PPPL persaonnel indicate that %:Jt‘tm;fo‘p jer and some
capacitors on the existing PCB equipment lnvmtﬁory"‘iagﬁiéi}vﬁfkh was prepared
according to TSCA regulations, are no lon%wmr'%wt ai‘ﬁ{:}!.he Laboratory. Also,
the Survey observed that PCB capacltoquﬂyi%&@m’&‘ﬂ%tifier Yard between the
RF Building and the Laboratory Buil‘gljlné"’&fe ﬁ"é‘.\#‘;gn the list. The Laboratory is
presently updating the iist. e

Wity
i 1e W

BT

) N,

Improper storage of Incompadiizle miaterials. Incompatible acids, bases, and

organic solvents are p‘eing storé‘dﬁ‘lﬁ!pg‘é together within the C-Site and D-Site
Cooling Tower Pg.m'b.flﬂﬁ‘pusest,,ngna exterlor to and east of the C-Site MG
Building.

'n‘ SN 1 .
Ve LS Al
[} L)
e

(]

. )
‘k 'l

Examples;‘,‘q‘f.:iri‘t;;:ibpgfiﬁ.le materials storage observed during the Survey
includﬁj‘?i.‘: : |

1
...... "

‘,:ié Afthe D-Site Cooling Tower Pump House, a 20-gallon plastic drum

T of sulfuric acid is stored next to several 20- and 30-gallon plastic
W drums of caustic corrosion inhibitors and solvents such as methylene
chloride;

e Atthe C-Site Cooling Tower Pump House, 5 gallons of hydrachloric

acld and approximately 10 gallons of sulfuric acid are stored with
Betz Entec caustic corrosion inhibitors, degreasers, and biocides
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including 35- and 55-gallon plastic drums and carboys of OTROL-W
and X Betz 365, 321, 354, 735, 725, 356, 369, and 340; and

® At the C-Site MG Building courtyard, thirteen 140-pound net

weight (20-gallon) drums of hydrochloric acid are stored with five

55-gallon plastic drums of liquid caustic in an outside chain-link

fence enclosure. The area is unprotected from weather and has no
containment.

In the unlikely event of a release, a mixture of the mcompat«blesqbstames

could release toxic or explosive gases. | -

ifiq.ul::i chemicals within the Pump
dmity to floor drains leading to the

contamination of the samtafy “sewer lines, the Detention Basin and
subsequently Bee Brook artd the groundwater beneath PPPL.

'anct there was no evidence of soil contamination in proximity to the drums,
deter}oratnon and accidental release could cause localized soil contamination.

Improper storage of lead bricks and plate shielding. Lead bricks and plate
shielding at PPPL are being stored outside in various unprotected locations,
and weathering of this material could result in localized soil contamination.
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Notable examples of lead being stored unprotected and uncontained include
the paved lot on the north side of the TFTR Mockup Building, the east side of
the NBPC Building, and the storage yard south of the Receiving Buildings.

Inadequate spill containment at the Hazardous Material Control Building.
There is inadequate containment on the driveway at the Hazardous Material
Control Building and, in the event of a spill, adjacent soil may become
contaminated.

Hazardous material transfer operations occur on the asphalt dmeWay of the
Hazardous Material Control Building. Drainage from this are;a«ﬂowsﬂwectly to

the soil on the east side of the driveway or indirectly thngJgh:,a drainto the
same area of soil (Figure 4-1). There was no ewdence ,U

,"r“éieas%s on the
driveway or the adjacent soil. However, in the dveﬁ(t of a splll hazardous
materials could follow these flow pathways, rq;yltlng"’mcontemmatlon of the
soil. PPPL presently has plans to rectify th}gsﬁn}td jpn by constructing curbing
around the driveway and placing a 6qp galf”r#““n?&ﬂactlon sump at the drain
outlet and driveway low point.

nadegu te spill contamment"a ! . Inadequate spill
containment at the Ioadmg 'dock. af Recewmg No. 3, where hazardous
chemical products are, loaded and unléaded could result in surface-water and
sediment contammafron m the event of a release.

... ,“

Hazardous cHeMncal products are delivered to and distributed from Receiving
No. 3. Loadmg and unloadmg of these materials occur on the asphalt Ioadmg
dock Qﬂ thd SOuth side of the building. Drainage from this area flows to a
starm dram aﬁmoxlmately 100 feet from the loading dock. The storm drain
.;j"dlscharges duectly to a surface drainage that flows into Bee Brook. There was
"hd evudence of releases in the loading dock area. However, in the event of a
spnll “hazardous materials could follow this flow pathway, resultmg in
contammatnon of surface water and sediment,

P =9
38
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4.3 Radiation

This section discusses the actual or potential radiological impacts to the
environment from PPPL's past and present operations. Radionuclides can be
transported via any or all of the primary media and result in contamination of
ambient air, soils, drinking water, surface water, groundwater, vegetation, and
food (Figure 4-5). |

4.31 Background Environmental Information . .;11{

Background radiation in the vrcrnity of PPPLis a consequence of tmth natural and

materials from nuclear power plants and other.;,;facilntr &n.dling radioactive
materials worldwide. Human exposure to these,lsgd hes is" through the intake of
natural and man-made radioactive materualshln '&5 &Wiﬁm water, and food. The
most significant exposure is that to the Iup,gs Frtom gaquround levels of radon. The
annual average effective dose equrva,lent‘ ”EQE) Mpm natural background radiation
in the United States is approxrmate\y 189 n‘imfrqm/year (mrem/yr) (Table 4-8). About
one-half of the EDE is attributablé: to the mhalation of naturally occurring radon-

222 and its decay products

The data in Table 4- 8were der;Ved m accordance with the approach recommended
by the Internatnonal'CommwsnorT on Radiological Protection (ICRP) in ICRP Reports
26 and 30 (ICRP 1977, 1978) This approach allows drrect comparnson of the

sensuttvrty to i ,modfstradionucludes This is accomplished by applying “weighting
factors" to the effectwe doses received by individual organs. The weighting factors
are ea(pressed as the fraction of the total risk for the entire body attributable to the
organ (e.g.,.EDE).

The U.S. Environmental Protection Agency (EPA) reports on a quarterly basis
ambient gamma exposure rates, including those from natural cosmic radiation, for
selected locations throughout the continental United States. These ambient
gamma exposure rates do not measure the contribution attributable to the
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TABLE 4-8

AVERAGE ANNUAL EFFECTIVE DOSE EQUNALENT TO HUMANS FROM
NATURAL BACKGROUND RADIATION

Organ

Annual Effective Dose Equivalent

(mrem)
Gonads 24
Breast 14
Lung (Total) 100

Red Bone Marrow

Bone Surfaces

Thyroid

Other

Total

Source: Adapted from EPA, 1986¢
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inhalation of naturally occurring radon-222 and Its decay products. The latest
available data are for the 12-month period from April 1986 to March 1987. For this
period, the EPA reported ambient gamma exposure rates equivalent to annual
doses of between 136 + 58 mrem dose equivalent (DE) in Denver, Colorado, and 58
+ 72 mrem DE in Berkeley, California. The annual dose for the same period was 110
t+ 37 mrem DE in Trenton, New Jersey, the EPA monitoring location closest to PPPL.
The average measured ambient gamma exposure rate equivalent to an annual dose
at the 22 locations monitored throughout the continental United States was 89 t
49 mrem DE (EPA, 1986d, 1987a, b, ¢). -

DOE establishes radiation protection guidelines for its fadljﬁés Radiatton
standards for the protection of the public in the vicinity of PﬂPL ar& given in DOE
Order 5480.1A, Chapter X|, as amended on August 5, 1985 (Vau ﬂ,p,n, 1985). These
standards are based on the recommendations of the ICR] ‘?ﬁdwﬁhg National Council -
on Radiation Protection and Measurements ( NCRJN, Tha‘saméhded order also
includes the EPA limits for the atmospheric paghwﬁ ﬂﬁﬂ}dlatlun dose received from
DOE facilities as contained in 40 CFR 61, wap“ ‘.1'11 it l’fe DOE dose limit is 100
mrem/yr EDE, excluding natural backgr,puhqw an‘ef medical exposures, for all
pathways to any member of the geaeral ’mblit'fpr a prolonged exposure from
" normal DOE operations. The prev{ously*red@mmended limit of 500 mrem/yr EDE is
retained for non-continuous exposumes in. pddition, as stated in EPA regulations (40
CFR 61, Subpart H), any member of the! g.eneral public shall not receive a radiation
dose from the air pathway ofgreaterthan 25 mrem/yr DE tc the whole body or 75
mrem/yr DE to any orgah from no:mél DOE operations.

DOE Order 5484 AR reqqhgs tts fac‘lmes to make an annual assessment of releases
and potenua‘[ dase to the public. The results are to be reported in an annual
envnronmenta1 sﬁmmary or annual environmental monitoring repert.

432 "'j.','";,‘:_‘Genec*aI Description of Pollution Sources and Controls

Direct penetrating radiation sources and controls and the release of radioactivated
materials for unrestricted use are discussed in this section. The radioactive sources
and controls in specific media that do not result in significant direct penetrating
radiation measurements are discussed in Sections 3.1.2,3.2.2,3.3.2,and 3.4.2.



The major sources of direct penetrating radlation at PPPL can be divided into two
categories. These categories are operation of the fusion energy research devices
and use of calibration sources as discussed in Sections 4.3.2.1 and 4.3.2.2,
respectively. Release of radioactivated material to the general public for
unrestricted use is discussed in Section 4.3.2.3.

43.2.1 Operation of the Fusion Energy Research Devices

In a fusion reaction, the nuclei or central cores of light atoms combi"r'ﬁe or fuse
together; when they do, energy is released. In a sense, fusion Is thg opposne of
fission, the process utilized in existing nuclear power plants ln whlch energy is
released when a heavy nucleus splits into smaller pieces. "«;32. o

«‘.

LN}
,,,,,,,,,,

*
M

The lightest atom, hydrogen, is the easiest one to use fqr fmlcm ~Hydrogen has
three forms, or Isotopes; two of them--deutefiym (b)h and tritlum  (T)-irv
combination work the best in fusion reactions,-al%hotﬂgh D- E}.fusion reactions are
also used. The fusion reactlon produces a hpawérndc}aus‘(heiium), other particles

''''''

'e
)
w 'n

But a fusion reaction cannot occur un aﬁs certain conditions are met. To fuse
hydrogen nuclei together the nuclei mugt Be heated to approximately 100 million
degrees Celsius (C). At t,hese “temperatures, matter exists as plasma, a state in which
atoms are broken down mto elect.rqns and nuclei. Keeping a plasma hot enough for
along enough penmﬁ thrme and effectively confining it, are crucial for generating
fusion power., Whllé no ialld container can withstand the heat of a plasma,
magnetxc flelds my be ab'te to confine a plasma successfully.

The. 'b&ésrﬁa' conﬂn'ément scheme initially studied by PPPL was one that used a
toroudal or donut-shaped, solenoid to produce the magnetic field. However, it was
realized very early that a simple toroidal field would not work. The field had to be
twisted so that the lines of magreetic force spiraled around the donut. At PPPL this
was accomplished initially by twisting the solenoid into a “figure-eight" shape. In
the Union of Soviet Socialist Republics (USSR) a system was developed in which the
spiraling was accomplished with a toroidal solenoid by producing an electric current
in the plasma itself. This device, first announced in 1968, is called the Tokamak, an

w

o



acronym formed from the Russian names standing for Toroidal Chamber Machine
(Liverman, 1975).

PPPL currently utilizes two large tol:amak devices for research In fusion energy, the
Tokamak Fusion Test Reactor (TFTR) and the Princeton Beta Experiment-
Modification (PBX-M) (Buildings D43 and C41, respectively, in Figure 2-4), Other
devices utilized In the past but currently mothballed Include the Princeton Large
Torus (PLT) and the Spheromak (5-1). The PLT and $-1 are not discussed since they
are no longerin operation, ¢ i
TFTR | P

.

G ey
.' . :(i
L Q

The TFTR currently utilizes deuterium (D) for both compqngnts ohﬁe p1asma The
neutrons produced by the D-D reaction are of relative{ ;wa ener‘gy and tritium
occurs only as a reaction product. The D-D reactigpn, s be?ﬂg conducted to study
effects of reaction products on the plasma: ,,ﬁﬂ& I'Walls,‘ neutron diagnostic

techniques, the effectiveness of the device stﬁeldmgﬂﬁjthe effectiveness of the closed

vacuum- trmum gathermg system and plmma !Jmatlr‘bqltechmques (Liverman 1975)

presently scheduled for 1992. -,
Operation of the TFTR produces two forms of direct penetrating radiation --
bremsstrahlung X-rays and neutrons Bremsstrahlung X-rays are the results of the
electrons in the plasma s‘mking mtemal hardware at the end of a pulse. These X-
rays,in the range ofbto 20 Mggaelectron volts (MeV), also produce photoneutrons.
The neutronsare aprot{ug ofthe D-D reaction (Stencel, 1988a). |
Contro)rs emplo&ed at "PPPL for this source of direct penetrating radiation are
prnmaf Iy shleldmg, monitoring, and distance of the TFTR from the site boundary.
The othef generally accepted direct penetrating radiation control method, reducing
the time of -exposure, is used to limit occupational and visitor exposures. Exposure
time is controlled administratively, by posting radiation areas that exceed 2.5
milliroentgens per hour (mR/hr) and by prohibiting access in the TFTR test cell area
during operation with interlocked key capture control systems.

o
(94
(92 ]



Other radiation associated with TFTR operations is the release of tritium, produced
by the D-D reaction, and/or the radloactivation of alr, soll, TFTR component cooling
water, and groundwater. Radioactivation occurs when neutrons Interact with an
isotope of an element and convert the isotope to one that is radloactive. However,
operations of the TFTR using deuterium for both components of the plasma do not
produce a high enough neutron flux for many neutrons to penetrate the shielding
and measurably radioactivate surrounding soil or groundwater,

PBX-M | ~.;"'~.,'

study the effects of highly shaped plasmas on beta values, Whlchi the ratio of
plasma density to magnetic field pressure. Operation of.the PBWM al?a produces
direct penetrating radiation in the forms of BremsstraHWgn X ray!-and neutrons
(Stencel and Parsells, 1988). ‘

Controls employed at PPPL for this Source. of Jc &"ﬁé\netrating radiation are

primarily shielding, monitoring, and dlstqh;e oﬁthe‘PBx M from the site boundary.

the time of exposure, is used to H,mit octup&t'noﬁal and visitor exposures. Exposure
time is controlled admmtstratwely, b.y pos‘oing radiation areas that exceed 2.5 mR/hr
and by prohibiting access in the PBX»M test cell area during operation with
interlocked key capture contfp[ systgn;s

There are no other radgab\:n c\wncerns associated with PBX-M operations due to the
low neutron and Brenﬁmablung X-ray radiation fluxes from the device. However,
standard he&lth ph)’SIcs procedures of radiation survey checks and wipe tests
continue to be perforrﬁed to verify that there are no radiation problems.

1'\

43.2. 2 Use of Calibration Sources

The Health Physics Branch of Project and Operational Safety maintains an inventory
of approximately 250 radioactive sources. These sources are used to calibrate
radiation detection equipment. The largest are two 6-curie tritium sources; a 1-
curie plutonium/beryllium (Pu/Be) and a 19.5-curie Pu/Be source; and a 130-curie
cesium-137 source, with the remainder having activities in the nanocurie to



millicurie range. The sources are located In shielded, limited-access areas. Distance
from the site boundary and shielding prevent off-site direct penetrating radlation
resulting from the use of these callbration sources, Personnel exposure Is
administratively controlled by limiting access time when the calibration sources are
In use.

4,323 Release of Radioactivated Materlal to the General Public for Unrestricted

Use

[}
‘

I
‘A“

PPPL releases materials to the general publlc via scrap dealers and oi‘her qhannels.

According to interviews with site personnel, this practice occurmd iny once, after
the July 1987 TFTR shutdown. Knowing that operations at; FPP'L. can produce

e
AAAA

procedure and criteria for releasing material for unr‘emfrtmd use PPPL TFTR
~ Operations Procedure OP-AD-7 states! ‘.,"’«=‘

11 a,
‘1 N '.‘ "\

‘.
“
’ e '”"“dn 1

This procedure establishes the requrcemen:&p for-. Mbmtor/ng of potentially
radioactivated material created by TFTR aperdtibns, preventing the spread of
contamination, and the removal of thq matenal to a storage location for safe
keeping or disposal. This prpcedumisat é‘enera/ policy statement on minimum

requirements for handling &qttvateq components resulting from machine
operations. .

Y
.
oot
A (]
LR +

Q
i J

. Any materral found tq bn- ‘contaminated will be appropriately contained
before /eavrng thesurvey afeu to ensure that the spread of any contamination
s mlmm.‘zed As a mmlmum the item should be placed in a plastic bag . .

!
"‘ 4.‘ .. N B

-
“
"""

~,j',storage arés: ‘(hereinafter designated as RMSA) designated by the Test Cell
Manager and approved by Health Physics. No materials can be removed from
this afea without the consent of the Test Cell Manager and Health Physics. An
approved procedure will also be required by the individual removing the
materials to ensure proper subsequent handlinqg. The RMSA will be located
within the D-site complex.
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To determine If a material Is radloactive, PPPL uses Section 10.0 of the Health and
Safety Manual (PPPL, 1986d), which states:

As a practical definition of radloactivity, materiais shall be considered
radioactive if the count rate on coniact with any surface Is greater than two
times natural background as measured in a low background area with a
Gelger-Mueller (GM) pancake survey meter.

The radiation from some radloactive materials (e.g., tritlum or a/phé em/tters)
must be measured using special survey instruments or techn/ques.“"

LR Y

.
"‘l. \ e l\
o i |¢

Except for the special cases in the above paragraph, ma?q‘ria(, measured to be
less than twice background on contact with any surface n%y bé‘ tonsidered
non-radioactive. Such material may be handled, usm:l or d/spbmd of wi thout
restriction, iy r ER

Review of PPPL's standard operation for :@Leas‘ir'gg ‘mawrial for unrestricted use
revealed the following: iy, b,

1. There Is no written pmcedq't‘e dn how the radlation screening of the
material is to be performed S}nce there was no written procedure, a
review of the procedure wasperformed by interviews with site personnel
on how they condhq‘c the rqdlatlon screening.

2. The proce'd.ur.eé as, descﬂbed by interviews with site personne! and
alluded 10 In. TETF! Operatlons Procedure OP-AD-7 and Section 10.0 of the

Hﬁqlth‘ and Safety Manual include the following:
o d T‘né entire surface of the material Is screened,

b The probe is to be in contact with the surface of the material during
the screening.

c. The screening procedure can only be performed by Health Physics
personnel,
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d. If external contamination Is a possibility, the material must also be
smeared and counted for tritlum and alpha activity,

e.  Gamma spectroscopy Is performed on geometry-specific material to
obtaln radiolsotoplc results.

f.  Geometry-specific calculations are made using the screening and
gamma spectroscopy results to determine the theoretical activity
per gram of the materlal, o

g. Allresults of the screening procedure are documented In Yoqbooks,
which were reviewed. Information . <luded dat@,‘(

‘u‘

screening. disposition of the material, amq pqrson who performed

the screening. “, ~.,."*‘. R
Wi )“" ‘.“ ‘-‘
'a 4‘1 |v i) Y,

Training records are malntalneg.. esﬁb%mg that Individuals who
perform the screenings are quaufled A

Ve
4‘ ',; 'n ‘
. Vi z, "
"

There Is written documentatlm t,raczk(ng the materials released through
this procedure. e

'l 'l
"W
[} N ‘
N '1‘ o
NN
.

There Is a quaﬂty assurance (QA) program covering this screening
program. .

N L)
" (PR

. |
e L)
‘Y, “ R )
TN

Federal or st&te agency approval of the radiation screening procedures
or ﬁelease crlterla has not been sought.

“ “ ‘o' Ve,
..‘, Ve
(. " L]

tntervlewswlth snte personnel indicated that the practice of releasing material that
has been determlned to be nonradioactive for unrestricted use, using the procedure
described a,bove will continue in the future.

Environmental Monitoring Program

This section discusses PPPL's direct penetrating radiation monitoring (Section
4.33.1) and the reporting of the environmental impacts to DOE from facility
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operations (Sectlon 4.3.3.2). Environmental monitoring for radionuclides to
Indlvidual media Is discussed in sectlons for Alr (3.1.3), Soll (3.2.3), Surface Water
(3.3.3), and Groundwater (3.4.3). The sampling and analyses are performed by the
Radiologlical Environmental Monitoring Laboratory (REML).

4331 Direct Penetrating Radlation Environmental Monitoring Program

To determine the direct penetrating radlation impact of PPPL operatlons on the
environment, four monitoring stations are located at the TFTR Excluilon Zone
Boundary (EZB) (Figure 4-6). These monitoring stations consist.. Q‘f‘ reat time
monitors housed In environmentally controlled trallers, The moﬁfturs aré. unter
Stokes Sentrl 1011 pressurized lonization chambers and* hqlig,m: -3- moderated
neutron detectors. The electronics In the lonization chambers’ Were #todifled to
allow the Integration of any prompt radiation resulting &mm @TFTR‘.machine pulse
which may be above natural background. Thewth?ta aw.~stored and processed
using the Central Instrumentation Control and quﬂ“'%\lsitmh (CICADA) computer
system. An additional eight ionization chthemg ' sensitivity paired with
neutron monitors are located nearer the; TFTﬁ“@qvlc& (l.e., four outside the test cell
wall, three in the basement, and one.an: thqroo%. These eight detector locations
are for personnel safety and are n,ut cdmid&ke& gnvironmental detectors. However,
data collected from them are ‘u$ed t,o help correlate the environmental
measurements, PPPL has. written pmt;q.cols for the direct penetrating radiation
environmental momtorlnq ‘they pq:form and operation/quality control (QC)
protocols for the equipment ukqd for the analyses.

The Envlronmemal Mdn}tofing Report (EMR) for Calendar Year 1987 (Stencel,
1988a) stat’eﬂ ‘that monit‘oring of the EZB indicated that the annual neutron and
gammayX:ray dése WS “background” for 1987. Background dose rates at the four
EZB-. MOnltdring trdllers were 6-9 microrem per hour (urem/hr), gamma/X-ray, and
0.35-0 5'0 urem/hr neutron. Additionally, the 10-mrem/yr design objective for dose
rate elevation above background was easily met and the customary statement that
“the dose from TFTR Operations during 1987 was |ess than one mrem at the EZB" is
correct.
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LOCATION OF THE
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433.2 Reporting of the Environmental Impacts to DOE from Facility Operations
PPPL submitted, in accordance with DOE Order 5484.1, an EMR for calendar year
1987. The EMR covered all aspects of PPPL operations, inciuding radioactive and
‘nonradioactive constituents, and an assessment of the environmental impacts.

4.3.4 'Findings and Observations

4341  Category! | ¢

None
4342  Categoryll

None

4343 Cateqgory lll

None

4344 Cateqory |V

1. Incomplete documentat:on for. fe!ease of potentially radioactivated material
for unrestricted: use. F’roc.edures are not completely documented for the
release of pofentfahy radToactnvated material to the general public for
unre,truag.d use )

Whﬂe tﬁe procedures and criteria used by PPPL for release of potentially
.-;_'nadloactwafed material to the general public for unrestricted use are
'conservatnve, they are not documented. Deviations from the procedures
desc;-.:,bed in Section 4.3.2.3 could result in an increased possibility of release of
material which exceeds the intended radiation dose criteria of PPPL Haalth
and Safety Manual Section 10.0 and TFTR Operations Procedure OP-AD-7.
There are no written procedures stating when gamma spectroscopy and
specific activity calculations are to be performed on material that has been
determined to be non-radioactive and acceptable for release for unrestricted
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use. There are no written prbcedures on how these analyses are toc be
performed or what records are required to document this program.
Additionally, there is no provision for obtaining concurrence by DOE and
regulatory agencies that the criteria and procedures used are adequate and
acceptable. It should be noted that while the procedures and criteria used by
PPPL are conservative, DOE has not established guidelines for the release of
radioactivated material for unrestricted use. | |
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4.4 Quality Assurance

This section references the quality assurance/quality control (QA/QC) aspects of
environmental sampling at PPPL and discusses the PPPL analytical QA/QC program
and data management system.

441 EnvirohmentalSampIing

Environmental samples are collected at PPPL for radiological and nonr'éidio!ogical
parameters. The radiological samples are collected by PPPL's REML smffand consist
of air, soil and vegetation, surface water, groundwater, and, d!re;t penetratmg
radiation measurements as discussed in Sections 3.1.3, 3.2.3, 3, 3 3 3 ?4 3, and 4.3, 3,
respectively. The nonradiological parameters are samplgd for swface {vater and
groundwater by an off-site contractor, the Princeton T’ésﬁng Labdratory (PTL), as
discussed in Sections 3.3.3 and 3.4.3, respectively;:, The WGS ‘as also collected
radiological and nonradmlogtca! groundwater sa ,,,fés rom‘S wells as discussed in
Section 3.4, 1 3. R

4.4.2 Analysis and Data Managgmghi{'”

Radiological and nonradlologlcal analyses of enwronmental samples are conducted
and managed by the REML and PTL, respectnvely, as discussed below.
4421  REML ',:;;'.'-*"

The REML has whtten protocols for the radiologﬁcal analysis of samples, reductlon

-
"
te
'.‘

analyqfs Admttoaally, logbooks and records are kept in the REML laboratories,
documéntmg that the requirements of the written protocols are followed.

Analysis of samples for radioactivity is accomplished in-house. In general, in-house
procedures follow the DOE Environmental Measurement Laboratory (EML)
Procedures Manual (Volchok and de Planque, 1982). In-house procedures adopt
accepted technigques and are documented in the REML manual (PPPL, 1986c¢). PPPL
participates in the EPA Las Vegas cross-check program and has reinitiated its analysis
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of samples provided by the DOE-EML in New York City. Thése programs provide
blind samples for analysis and subsequent comparison to values obtained by other
participants, as well as to known values.

In 1984, PPPL initiated a program to have its radiation counting laboratory certified
by the State of New lersey through the EPA QA program. In March 1986, the
Laboratory facllities and procedures were reviewed and inspected by EPA Las Vegas
and the NJDEP. The laboratory was certified for tritium analysis in urine and water
and recertified in these areas in 1987. During 1988, PPPL had planned to extend this
certification to gamma spectroscopy and all other procedures and techmques Data
from this program are incorporated in PPPL's Annual Environmen,tal Mb?ﬂtoring
Report. ¥ 3""?

o
,
“, "‘ 4o

R T
.‘v, ! Em‘

FURRLIN Lm

4422 TL

PTL, a contract laboratory used by PPPL for noncadloaq:;ive anglysns, participates in
the State of New Jersey QA program and has a' bﬁtb&”&m‘fﬁlmea 1985). Blind split
(field duplicate) samples were also submitwd tq PTL Iby PPPL for analysis in 1987 and
the results showed good agreement betwaen the résults of the splits (Stencel,

1988a). Observations by Survey team members revealed that the contract between
PPPL and PTL does not require P‘l‘t. to apply its QA program to PPPL samples.

However, PTL indicated durmg an mtervceW‘that they apply their QA program to all
clients. g

In interviews, PTL peréonna indtca’ced they had written protocols for the analysis of
samples, reduction, of data fram the analysis, and calibration and maintenance of
measurement equment and systems used for analyses. Currently, PTL is certified
by the state§ of“New. -Jersey, New York, and Pennsylvania; the EPA; and the
Amerman rnﬂustriai Hygiene Association for selected nonradioactive water quality
analysns Data from the PTL sampling program are incorporated in PPPL's Annual
Envnronmental Monitoring Report.
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4.4.3 Findings and Observations

4431 Category |

None
4432 Category |l
None | | o
4433 Category Il

None

4434  CategorylV

None
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4.5 Inactive Waste Sites and Releases

This section addresses inactive waste sites that may be present and spills and other
types of releases that may have occurred at PPPL. The pollution sources, findings,
and observations described below are based on on-site observations made during
the Environmental Survey;, on a review of historical photographs, engineering
plans, spill cleanup reports, and monitoring data; and on interviews with PPPL
personnel. Preliminary Assessment forms and associated supporting
documentation, submitted by PPPL to the EPA in accordance with Sectlo.nl 120(c) of
the Comprehensive Environmental Response, Compensation, and Lnahll.lty Act of
1980 (CERCLA), as amended by the Superfund Amendments and Reauth nzation
Act of 1986 (SARA), were also major sources of information used durmg the Surl/ey

4.5.1 General Description of Pollution Sources and Gaﬂtrols

‘i l‘, g,

]
N
it
.

4511 Site Hlstog

“t.
.

4-7), whlch had formerly been occupted by the Rockefeller Medical Institute. In the
late 1950s, due to lncreased research” ectlvmes, C-Site was constructed on forested
land and farmland, and PPPL moved, lnto these facilities. In the early 1960s, the
Princeton- Pennsylvanla Accelel:ator iPPA) and its support facilities were constructed
with AEC funds; this area ﬁecameknown as A-Site. The PPA operated from 1962 to
1972 although i 1971 the AEC turned the accelerator and its operations over to
Princeton Umversnty ol |
In the.. 19705, as PPPL research activities continued to expand and the TFTR
underwent development the need for additional space increased. Thus, in 1975,

PPPL occupled A- and B-Sites on a lease from Princeton University. The TFTR was
constructed in the late 1970s and early 1980s at D-Site. However, as a result of
negotiations between Princeton University and DOE, PPPL vacated all facilities at

the A- and B-Sites by September 30, 1987.
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4512 Potential Inactive Waste Sites and Releases

As a result of PPPL activities described in the preceding section, seven inactive waste
sites and seven minor, recent releases were Identified during the Survey. They are
all described in this section; the former seven are organized based on their locations
at C- and D-Sites and at A- and B-Sites, while the latter seven are described later in
the section as Other Release Incidents.

C-and D-Sites ,:"«.:

PPPL has occupted C-Site since 1959, when the area was first develpped and the
operation, three locations at the C and D-Sites were iden;tfled bqw’ﬁe ‘Siitvey to be
potentially contaminated with hazardous substances, and am discussed below. Two
of these sites, the C-Site Cooling Tower and the ghrom t,pm -reduction pits, were
newly identified during the Survey. The third “slie “’rthq Sewaga Treatment Plant
(STP), has been included in the Preliminary As?ésﬁé’% tbat PPPL has provided to

J

EPA pursuant to Section 120(c) of CERCLA/SARN K

C-Site Cooling Tower - The C-Site Coohngwaer is l'ocafed on the eastern boundary
of C-Site (Figure 4-7). It was consxructed m the late 1950s when the C-Site was
developed and is still operatmg The tewer provudes process condenser water to the
C-Site process chillers and’ o‘bher equxprﬂent including the C-Site motor generator
sets. Two wood-filleg- cells cda#pose the tower and total capacity is 15,000 gallons
per minute (gpm). The tover is sitlated on a 40-foot by 45-foot concrete sump with
three 5,000- “gpm-. vertxcal pumps located in the adjacent pumphouse. Usual
operating condqtsons reqwre use of two pumps, or 10,000 gpm. '

:" - ey f“n.
v , Coutiigh

Chrormum Was userd in the cooling tower until 1983. Therefore, surrounding areas
may haVe been contaminated with chromium as a result of drift, seepage through
the basir, and spillage over the basin wall. There are no records of the chromium
concentrations maintained in the tower water, although one of the operators
believes that the levels may have been 7 ppm. Drift from cooling towers ranges
from 0.05 to 0.2 percent of the circulation rate (Schoor, DePalma & Gillen, Inc.,
1982). Assuming a circulation rate of 10,000 gpm over 24 years of operation, a drift
of 0.1 percent of the circulation rate, and a chromium concentration of 7 ppm,

>
1
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approximately 7,000 pounds of chromium may have been deposited through
settling of drift on the surrounding ground. This estimate is probably high since it Is
unlikely that the tower continually operated at 10,000 gpm. The area around the C-
Site Cooling Tower consists of buildings, roads, driveways, and the chromium
reduction pits as well as exposed soil. Thus only a portion of the chromium may
have been deposited on soil; the remainder may have settled on impervious
surfaces and been washed away in runoff through the site's stormwater collection
system (Section 3.3.2). In addition, an unknown quanﬂty of chromium may have
seeped through the basin or spilled over the basin wall into the soil. o
Chromium Reduction Pits - Two chromium reduction pits are located ad']&cent to
one another immediately east of the C-Site Cooling Tower described above (Pigure
4-7). They were constructed in the late 1950s with the deve!opm&n‘tof.the C-Site
and were abandoned in 1983 when the use of chromau‘rh was term&nated Still in

place, the pits are each 20-foot-wide by 28-foot- lgng by Gﬁfootadeep in-ground -

H\ a, et

concrete basins. . »wn.
1‘;;""“

The pits were used to precipitate chrommm add to-‘lnaduce the metal in the C-Site
Cooling Tower blowdown from the toxsc hexaVelent state to the potentially less
toxic trivalent state. Blowdown from tbatowerWas released to one of the pits; the
southern pit was a reserve tank and the qorthern pit, which had a mixer, was the
main treatment tank; a weir separated the two. When the treatment tank was near
capacity, sulfuric acid was hdded to Iower the pH to below 2. Sulfur dioxide was
then added to reduce thé chromlqm and the pH was brought up to a neutral level
with the addition of e caustlc ‘I'he reduced water, along with precipitated solids
resuspended by the rmxer, was ‘then released to the sanitary sewer. According to

the operator; .dne tank's {ontents of approximately 20,000 to 25,000 gallons was

treated every weekhw itre summer and every three weeks in the winter.

During.‘qu.ef'ation, chromium-contaminated water could have spilled over the side
of the pifs‘dr,,leaked through the basin. The top of the basin is approximately 1 foot

above surrounding grade. During the Survey, the basin did not appear to have any

cracks, expansion joints, or other seepage routes. When the pits were abandoned, a
water sample was taken; hexavalent chromium was less than 0.01 milligram per
liter (mg/L) and trivalent chromium was 0.04 mg/L. The solids from the bottom of
the pits were hauled to an unreported location.

H
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C-Site Sewage Treatment Plant - The C-Site STP was put into service in 1959 to treat
the sanitary wastes from the C-Site. It was located In the southeast corner of C-Site
(Figure 4-7) and operated until December 1979 when the site was connected to the
Stony Brook Regional Sewage Authority system (Section 3.3.2). Influent wastewater
first passed through a comminutor and then to air Injectors that transferred the
influent to Imhoff tanks for primary settling and digestion. Two Imhoff tanks were
used in a batch process; each was constructed in-ground of concrete and consisted
of two compartments -- a settling chamber and a sludge compartment. Tdtal size of
each Imhoff tank was 5 feet by 30 feet by 17 feet deep.

o,
(Y l.

v
"H,_ A
"Q_."

Sludge was drawn off the Imhoff tanks to two sludge drylng beds atid Ilqulcf*: were
piped through a 2,100-gallon dosing tank to two sand filter bedﬂ I!‘he ‘dtying beds
were 12 feet by 20 feet each and were underlain by 6 th\',hés of saﬁd 3 inches of
crushed stone, 6 inches (minimum) of gravel, and A: lnch'-mametw tiles The dry
sludge cake was placed in a compost pile (dlsqussed below} or used for general
landscape requirements. The sand filter bed.s wem*"'%m 50 feet by 50 feet. They
consisted of 24 mches of sand underlain by 12 ]nchéﬂ of gravel and 4-inch-diameter

K
nnnn
‘

Brook

The design capacity of the plant wag, 35 000 gallons per day. Influent consisted
predominantly of sani‘;ary wastes from lavatories and the cafeteria, although
laboratory and shap sink‘ drams, floor drains, and blowdown from the C-Site
Cooling Tower, af-ter passmg through the chromium reduction pits, as described
above, were’ Afso dlschargéd to the STP. Possibly 500,000 gallons per year of
reduced cgolfhg tbwer blowdown passed through the STP. Mercury was used in
vacuum pumps, ahd PCBs were used In capacitors and transformers; chemical
so!veht.s ‘were used in laboratories in limited quantities. Thus, potential
contami'héh@s of concern at the plant were chromium from cooling tower
blowdown and other metals and chemicals that may have been discharged through
laboratory and shop sink drains. However, individuals familiar with plant
operations could not recall toxic spills that entered the plant or cessation of
bacteriologica! activity associated with toxic materials (Stencel, 1985b).



After use of the plant was discontinued, above-grade concrete structures were
demolished and the area was covered with crushed rock. The site Is now used for
general storage of equipment, shlelding blocks, and vehicles, In 1985, samples were
taken from the sand filter beds, from soll beneath the sand filter beds, from the
location of the sludge beds, and from Bee Brook above and below the STP
discharge, and were analyzed for PCBs, mercury, and total and hexavalent
chromium; results are presented in Table 4-9, Although the metal concentrations
are above mean values for eastern U.S. soils, they are generally at the lower end of
the range of concentrations in eastern U.S. soils. Concentrations of PCBs were
below the detection limit of 1 milligram per kilogram (mg/kg). In 1987,.Ieachable
metals were analyzed from the sand filters, using the EP Toxlclty 'test ATl values

(Table 4-9) were below the limits established by RCRA for the classTﬂc.atlon of Wastes
as hazardous. | ,,.-\

A- and B-Sites i,
B-Site was occupied by Project Matterhorn, undénAE’t‘.“‘mmmg, from 1951 to 1959,
A-Site was subsequently occuplied for thq dewkppment and operation of the PPA

Xl
"
to,

Survey since they were not part of F’PPL at the time However, PPPL did occupy A-
and B-Sites from 1975 to 1987. As a result ofoperatlons during these 12 years, four
inactive waste sites have béen Identiﬂed "at A- and B-Sites and are discussed below.
Three of these sites, tm: dompost pﬁe, the I-L garage, and the Boneyard spill, have
been included in thg Pre—liminafy Assessment that PPPL has provided to EPA
pursuant to Sectien 120(c af ¢ERCLA/SARA. The remalining site, the Warehouse
Annex, was nQWIy identiffed during the Survey.

Y,
' ‘n' A
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omggst P},lg As dLscussed above, dry sludqe cake from the sludge drying beds at
the C- S4te STP was dlsposed of In a compost pile. Presumably, disposal was carried
out from .19,59,, when the plant began operation, to 1979, when the plant was
abandoned. The compost pile, which is still present though no longer used, Is



TABLE 4.9
CHEMICAL DATA FROM THE PPPL C-SITE SEWAGE TREATMENT PLANT
CONCENTRATIONS IN SOIL (mg/kg) (SEPTEMBER 1985)

Within | Belew | Sludge |Bao Brook‘;oo Brook| EasternU.s$.b
Paramater Sand Sand Drylng | above below
Filter Fllter Bed Outfall | Outfall | Range | Mean

ercury 030 | 0.8 0.61

Total chromium 98 68 60 52
[Hexavalent chromium 8.0 0.5 <05 N
pcas BoLe | B8DLe | BDLe S

EP TOXICITY OF SOILS (mg/L) (OCTOBER 1987)d

Parameter Sand Fllter RCRA Limit
Arsenic <0.01
Barium <0.10 100
Cadmium 0.12 W0 ‘
Chromium <0.02 Y N
Lead <0.02 g0,
Mercury <0.001 ... ‘(hft:;.
Selenium <004, ‘,.,-’l'f.n.o
Silver |..<‘{.Q'.'f)1 5.0

aSource:  Stence]; 1985b, ", ..

bSource;  Shacklette and Badrngen, 1984
8DL - Below detection imitof 1.0 mg/kg
dSource;,. -«Sptaﬁc,ﬂ;j%h-‘
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located In a level grassy area at the B-Site, east of the runway (Figure 4.7). It s
approximately 200 feet by 50 feet by 6 to 8 feet high, Chromium, mercury, and
other metals, as well as PCBs, which may have flowed through the STP, could have
adhered onto the sludge and been deposited at the compost pile.

In 1985, sludge from the compost pile was sampled for mercury, chromium, and PCB
content. The metals values (Table 4-10), although above the mean for solls in the
eastern U.S,, are at the lower end of the range of concentrations in soll (Table 4-9),
They are below the median and mean for typical metal concentrations,in sewage
sludge (Table 4-10), PCBs were below detectable limits of 1mg/kg.. In 1987,
leachable metals were analyzed from the compost pile, using thenEP lox’illty test.
All values (Table 4-10) were below RCRA limits, - ‘ R 4
e W Y e

|- Garage - A motor pool garage, located In Bullding I- tdqtth.q A- 51&'3 (Figure 4-7),
was used by PPPL from 1973 through September 1%87 for- hqﬂln&»oll changes and-
other minor maintenance an government vehicles. THM L Gé\rage was demolished
In 1988 and the area Is presently under the contcs;ﬁ"dﬂ H’r],nceton University. It was
primarily masonry block with dimensions of an.feefsby 36 feet, An 80-foot by 40-
foot macadam driveway fronted the bul‘{d{ng dﬂ the ‘east, an 80-foot by 30-foot
crushed stone parking area flanked thq hyilw'r':.g and its driveway to the south, and
a 10-foot by 4-foot containment at‘ea wassituated hehind the building, on the west
side. This latter area was used for the storage ot 55-gallon drums that contained
waste olil, “,

Il"i
AN o g“
K
Rt

During PPPL's use of the Fls Garatge several oll spills occurred, although indlvidual
spills were probably hot slgnlﬂcant Before remediation of the site in December
1987, the mogt notable wiidence of a spill was an oil stain next to the waste oil
containment afaar ~@il-stains were also observed in the gravel parking area. In

preparaﬂon for vaqating the garage, soil samples were taken of oll stains at five
Iocatlbns add were analyzed for EP toxicity, petroleum hydrocarbons, and volatile
organics.’ The EP toxicity and volatile organics levels were below detection limits.

Petroleum hydrocarbons ranged from 220 to 99,000 mg/kg, with the highest level
being measured at the containment area (Stencel, 1988c).

During remediation, soil containing petroleum hydrocarbon concentrations of
greater than 100 mg/kg was removed. This Is the standard contained within New
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TABLE 4-10

CHEMICAL DATA FROM THE COMPOST PILE
CONCENTRATIONS IN COMPOST PILE (mg/kg) (SEPTEMBER 1985)a

Parameter

Compost Plle Typlcal Sewage Sludge
East West
Side Side Range Medlan Mean

Mercury 1.3 0.54 0.5-10,600 5 ... 733
Total chromium 47 58 10-99,000 899..., ”""??1520
[Hexavalent chromium 13.2 0.5 | O ‘
pcas BDOLb BDLb y
EP TOXICITY OF COMPOST PILE (mg/L) (OCTOBER 1987)¢ U, b,
U
. ) Yy i, N " ‘.‘\'
Parameter Compost Pile RCRA Limit T ufy';;fn, et
R oo
Arsenic <0.01 . M,
Barlum <0.10 i,
y m— AN
Cadmium <0.01 1.0, .
Chromium <0.02 15,0
Lead <002 O
ﬁ' [ )
B Mercury <0.00! " 02
Selenium <001ﬁ ) “ ey
Silver <OQ?T J T 50
aSource:  Stencel, 1985b .
bBOL Belsyw.datdgtion.limit of 1.0 mg/kg
cSource: - !‘Stencel,"1987a °
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Jersey's Environmental Cleanup Responsibility Act (ECRA) that NJDEP has adopted
for cleanup of petroleum hydrocarbon spills. Approximately 84 tons of soil were
removed and disposed of at an off-siteTSD facility. Most was from a 12-foot-deep
~ excavation around the containment area; the remainder was from other holes and
surface scraping of the stone parking area. Excavations were filled in with clean soil
(Stencel, 1988c). | |

Boneyard Spill - The A-Site radioactive storage yard, commonly known as the
Boneyard, is located on the southwest side of the A-Site (Figure 4-7). It 44 a storage
area for various low-activated equipment remaining from the PPA pro;gct These
items were stored in the yard when PPPL took control of it from Prmceton ‘Umverstty
in 1979. PPPL stored a minimal amount of materials in mis arqa dun'h’g the
~ subsequent 9 years. The largest-volume items from PPPL were bqi

removed from the TFTR in 1985. These plates have singg: bﬁan rernbyed and have

1f1 .61

been shipped to a DOE dusposal site (Stencel, 1988b) ! _\l"""'-.,;.»

stain was observed in the Boneyard The appanent source was a tank from PPA that
had rusted and spilled its contents, beheveq 10 be’transformer or hydraulic fluid, to
the ground. Although the tank dld no'q belong to PPPL the Laboratory agreed to
clean up the spill. An oil sample was analyzed for radioactivity and a surface soil
sample was analyzed for PCBs; resu{fs of ‘both tests were negative. Excavation
began in September 1987 and at the surface covered a circular area approximately
6 feet in diameter. Petrdleum hydrocarbons were analyzed in soils at 3 feet, 6 feet,

and 12 feet; the: results were “92,000 mg/kg, 2,700 mg/kg, and 91 mg/kg,
respectively. Excavatlom was discontinued in December 1987 at 12 feet since
| concentratuons a'g that deoth were below the 100 mg/kg NIDEP ECRA limits for
petroleum hydrocafhans Approximately 300 cubic feet of material were disposed

of at’ an’ off snfn “TSD racility. Clean soil was backfilled into the excavations.

Presenﬂy the Boneyard is under the control of Princeton University and still
contamsscrap equipment (Stencel, 1988b).

Warehouse Annex - The Warehouse Annex is located on the B-Site, 300 feet
southwest of the southwest boundary of the C- and D-Sites (Figure 4-7). This L-
shaped building, consisting of approximately 2,000 square feet, was reportedly used
by the Rockefeller Medical Institute in the 1930s for animal experiments. It is
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located in a wooded area and is immediately surrounded by ar asphalt driveway.
From 1982 to November 1986, PPPL used the building as its hazardous waste storage
facility. {

Two rooms within the building, both with concrete flooring, were used for
“hazardous waste storage and handling operations. One, which was completely
diked, was used for storage of approximately 20 to 40 55-gallon drums at any one
time. The drums contained any waste type generated at the site including solvents,
PCBs, and laboratory wastes. The other room was used for waste tramsfer and
packagmg Waste oil in drums was stored uncovered on the aspha&t dflveway,
there at any one time. The bunldmg and driveway were mspected' daity for Ieaking
drums and containers, and although small drips were detected ""'}_.;_’iiﬂ"cﬁ’élbuilding,

quarterly

.,‘.

In December 1986, after PPPL vacated thg Wmehou&e Annex, soil samples were
taken from six locations surrounding the', b'.ufding and its driveway and were
analyzed for total hydrocarbons. Afr sa,mmés were below the detection limit of
0.04 milligram per gram (mg/g) (Vora, 1987) v

., ‘Y
. .o
. i

Other Release Incidents

In 1986, PPPL urafted a spﬂl repoftlng and response procedure, finalized in 1987
(Tompkms 1987), that mcludes a requirement for the writing of spnll reports. As a
result, since Late 1986 spuli inqdents at PPPL have been well documented. Several of
these have, affected the-environment and are summarized in Table 4-11. The spills
have ranged from 8 ounces to possibly 55 gallons, and have involved oils, Freon,
sulfuric aad and unidentified petroleum hydrocarbons. Several spilis have occurred
on asphart or small areas of soil, but some have entered surface waters. In all cases,
remedial activities have been undertaken.

The most notable of these spills occurred at the Neutral Beam Transformer Yard,

immediately south of the NBPC Building at D-Site. On !anuary 19, 1988, a PPPL
employee noticed an oil sheen on water in the Detention Basin. An attempt was
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made to close the Detention Basin outlet gate but it was stuck open. Once repaired,
however, the gate was not immediately closed so as to minimize the volume of
liquid in the basin and the amount of oil adhering to the grass on the basin wall. Qi
bypassed the oil-water separator at the Detention Basin outlet and entered Ditch 5
and Bee Brook (Stencel, 1988d).

After initial cleanup, it was determined that a maximum of 55 gallons of mineral oil
had drained through a partially opened valve on a TFTR neutral beam transformer
bleed line. The transformer sits within a concrete diked area which is ﬂlled with

coarse crushed rock. Water or any oil within the diked area flow mto»a sump that

has a liquid level sensor. Sump contents are discharged to. ihe sfdl’n\water
management system and flow to the Detention Basin (Section: 343 2} Apparéntly,

A!‘

this is the route that the leaked oil foHowed . i

The rock area around the transformer was flushed vmth 306@@110)\5 of solvent-free .

degreaser and water solution, and the resuiting proﬂqct was pumped from the
sump mto barrels for disposal. The sump is, cont‘nﬂ” mpmtored for additlonal

.......

were deployed in the Detention Basin, D|tch 5, and Bee Brook to collect spilled oil.
Itis believed that less than 1 quart of n‘vmeral'ml’was not recovered (Stencel, 1988d).

452 Findings and Observations"‘u.f,"'.‘, e

4521 Categoryl ..

o N

. '

o
'

None .
4.5.2.2 ategm":‘ ----
'Nc_m,e‘

4523 Categorylll

1. Contamination from cooling tower and chromium reduction pits. Release of

chromium from the C-Site Cooling Tower and chromium reduction pits at PPPL -
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may have resulted in contamination of groundwater and soils surrounding
these structures.

Chromium-containing compounds were used as corrosion inhibitors in the C-
Site Cooling Tower from approximately 1959 to 1983, There are no records as
to the chromium concentrations maintained in the tower water, although one
of the operators recalls that the levels may have been 7 ppm. Blowdown from
the cooling tower was routed to the adjacent set of two chromium reduction
pits, where the chromium was reduced from the toxic hexavalent ftate to the
potentially less toxic trivalent state. Two wood-filled cells compose the tower,
which is set on a 40-foot by 45-foot sump, and total capaclty ls 15,!100 apm.

The reduction pits are each 20-foot-wide by 28-foot- Iong“ by 6 foot udep in-
ground concrete basins. The cooling tower is still in use and; thereduc‘cion pits
are abandoned in place. el X

basins of the tower sumps and pl.ts dad nét appear to have any cracks,
expansion joints, or other seepage rbutes, t‘ru'determmatlon has been made as
to whether the cooling tower sumn or t‘n&;hromlum reduction pits have ever
leaked. Also, drift occurs dudng normal tower operations, and it is possible
that a maximum of 7,000 pounds’ of chfomium could have been deposited on
surrounding ground ‘al'though the sctual amount is probably much less. Thus,
chromium contammatlon of the surroundmg soil and groundwater may have
resulted from. SpI“S leaks ordrnft

During: t):re Samplmg and Analysis phase of the Survey, soils surrounding the C-
Site Coolihqf?wmr and chromium reduction pits will be sampled and analyzed
.for chrormum to determine whether soil contamination resulted from use of
chrormum in these structures.

4524 Category IV

1. Incomplete identification of inactive waste sites. Not all potential inactive
waste sites resulting from PPPL operations have been identified and reported
to the EPA in accordance with CERCLA, as amended by SARA.
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Information obtained during the Survey indicates the existence of three
inactive waste sites and releases that have not been included in Preliminary
Assessments submitted to the EPA in accordance with Section 120(c) of
CERCLA, as amended by SARA. These sites are: the C-Site Cooling Tower, in
which chromium was used as a corrosion inhibitor from the late 1950s until
1983; a set of two adjacent chromium reduction pits, which are in-grouﬁd
concrete pits used from the late 1950s to 1983 for reduction of hexavalent
chromium to trivalent chromium; and the Warehouse Annex, whigis owned
and presently under the control of Princeton University but wqgus.é& by PPPL

)

from 1982 to 1986 as a hazardous waste storage area. "
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B Pre-Survey Preparation

The DOE Office of Environmental Audit, Assistant Secretary for Environment, Safety
and Health, selected a Survey team for the Princeton Plasma Physics Laboratory
(PPPL) in the winter of 1987, PPPL Is managed by the DOE Chicago Operations
Office (CH) and Princeton Area Office (PAQ), and Is operated for DOE by Princeton
University. Mr. Joseph Boda was designated the DOE Team Leader, Mr. Lee Stevens
the Assistant Team Leader, and Mr, Barrett Fritz was designated the Survey team
DOE CH Representative. The remainder of the team was composed of qontractor
specialists from the NUS Corporation and ICF, |ncorporated (AppendPxA),. L

:‘
LX) '
‘ l

Survey team members began reviewing PPPL general envlronrﬁ@ntql documents and
reports in April 1988, Messrs. Boda and Stevens, along wlth tWﬂ*menf\bers of the
NUS Corporation, conducted a pre-Survey site visit on Mayﬂ tg 11, 1988 to become
famillar with key DOE and PPPL personnel, They tbqred d’ﬂr site'and completed a
cursory review of the documents assembled In.ummﬁm to ap Information request
submitted on March 17, 1988. The requesf: Ist%uﬁ« éH%nmental documents and
reports required by the Survey team fof SurVQy, annlng purposes. On May 11,
1988, during the pre-Survey vislt, Mes:»rs Qada, ‘Gtevens, and Fritz, the two NUS
specialists, and representatives qf PAQ‘am:l MPL met with officlals from the U.S,
Environmental Protection Agermy am& the New Jersey Department of
Environmental Protection to review er\vlr.onmental Issues of concern to them and to
explain the scope of theSuNey

The Survey team revfewexd the mformatlon recelved during the pre-Survey visit and

the PPPL SuNey for eacﬁ of the techmcal disciplines and included a proposed
schedyle far thé pn $ite activities. A Health and Safety Plan was also prepared for
use by the Survey team.

B.2 On-'Sl'te Activities

The on-site phase of the Survey was conducted during the period of June 13 to 17,
1988. The opening meeting was held on June 13,1988, at PPPL and was attended by
representatives from CH, PAO, and PPPL, and the Survey team members,
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Discussions during this meeting primarily concerned the purpose of the Survey,
logistics at PPPL, and an introduction of the key personnel involved in the Survey.

During the Survey, team members reviewed pertinent file documents including
permits and applications, background studies, engineering drawings, accident
reports, chemical release and spill reports, as well as various operating logbooks.
The site activities and associated processes were carefully analyzed to identify
existing and potential pollutants. Site operations and monitoring procedures were
observed, where possible. Extensive interviews were held with PPPL’ personnel
concerning environmental controls, operations, monitoring and analysns,.regulatory
permlts. and waste management, .

(e

required S&A.

A site closeout briefing was held dn lune“1,7 1988 at which the COE Team Leader
and Assistant Team Leader presented the Survey team’s preliminary findings and
observations. The fmdmgs were, -consndered preliminary pending additional
research and rewew and m seme cases, field S&A to better define the Survey team
observations. N

B.3 Sampli“"ng'av‘.{d?Anai'v;r's’

The, FNEL wﬂl perfofm the S&A portion of the Survey. The INEL evaluated the S&A
requests made by the Survey team for PPPL to determine logistics, costs, and
schedules: a_pd to prepare an S&A Plan. The S&A Plan prepared by the INEL included
a quality assurance plan and a health and safety plan. It was completed during the
fall of 1988, and the sempling team began work at the site in December 1988.

B-2



- B.4 ReportPreparation

The Environmental Survey Preliminary Report for PPPL has been prepared for DOE
review. The preliminary findings are subject to modification based on-comments
from PAO and CH concerning the technical accuracy of the findings and the results
of the S&A. The modified findings will be incorporated into the Environmental
Survey Summary Report. |
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DOE ENVIRONMENTAL SURVEY
PRINCETON PLASMA PHYSICS LABORATORY
PRINCETON, NEW JERSEY
June 13 through 17,1988

1.0 INTRODUCTION

The Environmental Survey is a one-time baseline inventory Qf existing
environmental information and environmental problems and nsk; at DOE
operating facilities. The Survey will be conducted in accordance wath the‘pﬂncnples
and procedures contained in the DOE Environmental Survey Manual ¥

The Survey is an internal management tool to aid the Secfetary andUnder Secretary
*in. "6;

in allocating resources for maintaining aggressive envnron;“;,_izfg_, tal programs and for
mitigating environmental problems at DOE facnllu‘t‘ S v

2.0 SURVEY IMPLEMENTATION

b
P ]

The Environmental Survey at the Prmaetgm '&s'ma Physucs Laboratory (PPPL) will be
managed by the DOE Team Leader Joseph Boda and the Assistant Team Leader,
Lee Stevens. Barry Fritz will serve as “the Chicago Operations Office (CH)
representative on the Survey tean) “Technical support w1|| be prowded by
contractor personnel as follows*

S
+ [}
o e

Radlatlon/So:Is ’ Ernest Harr, NUS Corporation
Surface/ﬂnnkfng Water ~ William Levitan, NUS Corporation®
Waste Mam’gemem/Storage Tanks:  Donald Habib, NUS Corporation

. -'|nraCtNﬁ Wa‘ste Sites/Releases: William Levitan, NUS Corporation

"'H,.erogeoIogy. \ Wayne Downey, NUS Corporation
To"x{‘;f.:gnd Chemical Materials: Wayne Downey, NUS Corporation
Air: Robert Lanza, ICF Technology, Inc.
Quality Assurance: Ernest Harr, NUS Corporation

*Team Coordinator
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2.1 Pre-Survey Activities

Members of the Survey team began reviewing PPPL environmental documentation
available at the DOE Office of Environmental Audit in February 1988. From that
review, a memorandum dated March 17, 1988, was sent to CH requesting additional
information. Messrs. Boda, Stevens, Habib, and Levitan conducted a pre-Survey site
visit on May 9 to 11, 1988, to become familiar with the site, to identify any potential
environmental problems, and to coordinate plans for the upcoming Survey with CH,
DOE Princeton Area Office (PAQ), and PPPL personnel. During the pre-Survey visit,
the team met with representatives of CH, PAO, and PPPL and remesentatnves of
Federal and state government agencies. In addition, the team taured the. facmtnes
and gathered documents assembled by site personnel - resm' onse fo the
mformatlon request memorandum Addmonal mformatlon ‘ “j fequested and
{, Basad upc_n the review of
available data on-site. -

2.2 On-Site Activities and Reports

The Environmental Survey of the PPPL, sit
17, 1988. The Survey will include the iia esﬁmsent!y and formerly leased by DOE
from Princeton University, other DOE laased space, and inactive waste sites
historically associated with the Laborattp{y “The agenda for this Survey can be found
in the attached Table 1 Mo_gmcatloﬂs to this plan may be made during the course
of the Survey. All modaflcatmns will be coordinated with the site officials
designated as Survey co..tacts The on-site activities of the Survey team will consist
of mtervuews and consuitatlons with, among others, environmental safety,
operatlons,wasté manag-ément purchasing, and warehousing personnel; a review
of files.and dacumems unavailable prior to the on-site portion of the Survey; and
pro,tect specn‘uc and area- -specific tours of the facility. Table 2 indicates specific areas

of mterést for each of the technical specialists.

A closeout meeting will be conducted on Friday, June 17, to describe observations
and initial findings of the on-site activities. A status report stating the findings
identified at the closeout meeting will be sert to CH within 4 weeks of the -
conclusion of the Survey. A Survey Preliminary Report will be prepared within
approximately 4 months of the conclusion of the on-site effort. Subsequently,
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sampling and analysis (S&A) may be conducted at the site to strengthen the Survey

" findings and fill important data gaps. The results of the S&A effort, if implemented,

will then be used along with CH, PAO, and PPPL comments on the Survey
Preliminary Report in the preparation of a Survey Interim Report. The findings of
each of the Interim Reports from all scheduled Surveys will be updated as
appropriate and included in the Survey Summary Report to the Sec-etary, which is
scheduled for completionin 1989.

2.3 - Sampling and Analysis - qf"‘-..

Based upon the results of the on-site portion of the Survey, the Survey team will
identify S&A needs, if required. A sampling team under contra' 'giDOE will draft
an S&A Plan based upon these needs. The Assistant Team,,Lead' ok e $tévens, will

coordinate the review of this S&A Plan with CH, P’A‘O,' ‘_nd PP.PL and EPA's

Environmental Monitoring Systems Laboratory at;lLas V«m.ﬁé “which has quality
assurance responsnblllty for the Survey's S&A ef-f rt sul‘ts.of the S&A effort if

3.0 AIR EMISSIONS

3.1 Issue |dentificatjon

. e

i
FIE ]
1]

The radioactive and reghlatedfhuardous air-related Survey activities will involve an
assessment of the" |abora'tory .wide air emission sources, emissions controls and
samplmg/momtonng data. Areas of investigation will include laboratory emissions
of radlonuclldes, Qtld fun'res, toxic metals, organics, nitrogen and sulfur oxides, and
volatllehydroca:ﬁon§‘(VOCs), as well as the emissions of carbon monoxide, nitrogen
and. sulfu: ‘oxidés; and VOCs from fuel burning equipment. Operational and
procedural practices associated with emission controls will also be evaluated.
Fugitive so;.arces of radioactive and regu'ated/hazardous particulate and gaseous
emissions, including emissions from chemical and waste storage/handling areas, will
be investigated.

The general approach to the Survey will involve a review of existing environmental
reports, chemical inventories, operating procedures, ventilation diagrams, stack
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monitoring reports, radioactive effluent reports, and other relevant documents to
identify significant sources of air emissions. Following the document review will be
the physica' inspection of significant processes and control and monitoring
equipment, and potential fugitive sources. The Survey will identify‘ air
contaminants from significant emissions sources and fugitive sources, identify and
evaluate existing control and monitoring equipment for the air contaminants, and
assess the potential for environmental problems from the emissions.

The radiological air monitoring system assessment will involve inspectibn of any
ambient air samplers "and review of data acquisition documemat;on and
procedures, calibration procedures, data validation, and processlﬁg The. pnmary
emphasis of the monitoring program review will be- to dm,ermme the
environmental impact of operations and evaluate the quakt_y of fhareponed data.

3.2 Records Required

° Ventilation systgm drawinéjsﬁéqd"ﬁood inventory; and

° Operatmg. 'cestmg and mamtenance procedures for air emission control
~ and momfurtng equnpment

4.0 RADlATJON
4.1 ,:‘tisuehl'&'éntification

The radié-(dgical portions of the Environmental Survey will involve an assessment of
the site-wide radioactive material and effluent control, on-site and off-site
monitoring equipment, and the associated impact on the environment and general
cff-site population. The radiological assessment will encompass three major areas:
(1) airborne radioactive emissions; (2) liquid radioactive effluents; and (3) liquid and
solid radioactive waste maragement. Because of overlaps, the radiological
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assessment will be coordinated with the air, surface water, waste management,
hydrogeology, and quality assurance activities.

The assessment will determine whether radioactive materials maintained on-site or
released to the environment (or potentially released) create any actual or potential
environmental problems. Existing environmental standards, regulations, and
guidelines will be used for comparison to assess the potential magnitude of these
problems, The review will also determine if appropriate actions are being taken or
planned to minimize accidental releases and/or mitigate the consequen"ces of such
releases, and whether there are condmons that may lead to. afnvxrbnmental
problems. S
During facility visits, the team will work with appropruate PPPL sﬁaff to-uhderstand
the processes involved, and review radioactive material‘ and anrboyne and liquid
effluent controls, airborne and liquid effluent mopltormg ‘Historical records of
| releases and laboratory practices associated wath efffuﬂnt mqprtormg

H1

In addition, the radiological enwronme.ntal momfbﬂng program will be assessed
through review of documents and rgcnrds . obﬁrvatlon of field activities, and
review of related laboratory praqtlce& *F-t .,qlly, dose assessments conducted by the
site staff for various purposes, mcfudmg the annual environmental report, will be
reviewed. A

ot
KN .
“ '

'

4.2 Records Reﬁﬂ'ired
e A Repm on the Radnauon Levels Remaining after the D&D of the PPA,
August 25 1980 (Pages ii, 1 and 2 only; they were missing from the copy

. -;;«thatwas bfowded)
5.0 .""-Ii.'f‘-v;j"SURFACE/DRINKINGWATER
5.1 Issue Identification

A number of documents provided in response to the.information request have been
reviewed with regard to the surface water technical specialty area. The PPPL
activities that generate wastewaters will be reviewed through a detailed field
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evaluation. Discrete liquid discharge points will be identified and evaluated to
develop an inventory of wastewater sources. A review of the present condition of
the wastewater collection and treatment systems will be made. Liquid waste
treatment, processing, collection, and handling equipment will be examined and
records of operations will be reviewed. The objective of the review is to build a
Survey information data base for the identification of physical evidence of existing
or potential environmental contamination. Additionally, drinking water sources,
treatment and distribution systems, and drinking water quality data will be
reviewed. ¢ f-,‘

The Survey will concentrate on areas of potential concern, mcludi.ﬁg the dls“charge
of contaminants into surface waters. The Survey will also incmde aﬂfldentiflcation |
of potential cross-contamination between chemncal/radiq{qgncaf motab‘%e, sanitary,
~ and stormwater sewer systems. Specific attention wiﬂ, é..ff;,\ald 1o’ unknown or
potential discharges into -an inappropriate sewer; s,yste'm,“vi)hnch might cause a
particular contaminant to be undetected or untmxecﬁm‘fhts Will be accomplished by
a thorough review of site facilities in cqmgr'\ ,:‘b '*v&mn a ri.view of standard
operating procedures (SOPs) for the ogexat‘icm ar‘ld {naintenance of wastewater
discharge equipment, followed by recorﬁ q ‘uew,.mtervuews with site personnel,
~ and observation of procedures. .. *.»

A review of past water and wasteWa:;er conveyance, treatment, and disposal
systems will also be. acqupllshed "during the Survey to evaluate what
environmental prob!ems, if any, nﬁay exist as a result of past practices. Site surface
drainage features, mc.ludiﬂg c.hannels, swales, culverts and catch basins, will also be
reviewed and surface watex samplmg techniques will be observed.

et
’. ‘- . .‘
AR

52 'Re‘ii'!ii'g"'s" *R'é‘.‘g""&ired
'l._-;j:'Discharge monitoring reports to New Jersey Department of
. Bnvironmental Protection;

° 1986 CH Environmental Appraisal Report; and

° 1987 CH Environmental Appraisal Report (pares 1 and 2 only; they were
missing from the copy that was provided).
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6.0  WASTE MANAGEMENT
6.1 issue ldentification

The Survey procedure for activities related to waste management is to review
known sources or activities and identify any additional sources or activities that
have the potential to resultin contamination of environmental media.

Hazardous/radioactive/solid wastes will be tracked through the systém- aqd waste-
related site activities and records will be reviewed to develop 3n: inventefy and
assess PPPL's waste management practices. -

During the hazardous waste pomon of the Survey, the team' Jwill devote a
significant portion of the time on-site to a detq‘i!ed fq:::ﬂfty. investigation of
hazardous waste generation, storage, and dlgfp&sfal‘ h(actfqes Areas for specific
inspection will Include hazardous waste .dnemtlﬂﬁ“i ntﬂ'.'";ﬂ;':a;l'ad documentation, solid
waste management procedures, waste segrebmion‘ mactices, storage and disposal
of scrap/salvage materials, and udte ‘ ix"m’anagement practices. In addition,

hazardous waste transfer and storage a&a&wﬂl 'be examined.

‘i" .,
¥ “y

The review of radloactwe and nonhaz;rdous solid waste will be similar to that for
hazardous wastes. Procedures wnll*be evaluated to determine the PPPL waste
classification practlces The detmled investigation described above will produce
information on radtqacﬂve and ‘nonhazardous solid wastes so as to delineate any
previously umde“\tlﬂed sdmces of waste that have the potential to result in
envnronmentalc,ontammahon

Lt

.‘.,‘ B r‘.

;sw'ﬁi.o&swill B’&'held with individuals knowledgeable on current and past waste
management practices. This will be accomplished during the investigation and in
the procesy of reviewing facility records and documentation. The objective is to
develop an understanding of past and existing waste management activities that
may serve as the basis for problem identification by the Surve;/ team.

With regard to storage tanks, several areas for specific investigation were identified
during a review of available documentation including underground storage tank
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leak testing, age, construction material, content, and location; and aboveground
storage tank spill containment. '

The review of activities related to waste management will be coordinated closely
with the inactive waste site, hydrogeologic, toxic and chemical materials, and
surface/drinking water discipline activities to identify any possible releases that may
pose a threat to the environment. |

6.2 Records Required ¢

Documentation, procedures, and internal and external correspondences, not
olready submitted, assoaated with the following topics:

° Records of radioactive waste off-site shipmenﬁe matudmg* lrwentories and

%Y
|J LAY

® The responﬂbmtles and actques
segregating, storing, and handlmq ( )"Lnonhazardous solid waste; (2)
hazardous waste; (3) radaaactlv“”" ste, (4)hazardous and nonhazardous

)

blologncalwaste afany, (S)rrﬁie(j,waste and (6) waste oil; and

®  Thecurrent Hazardous Wa’s{g,‘Management Report.
7.0 INACTIVEWASTE SITES/RELEASES

71

¢‘M

problems assocfated with the historical handling, storage, and disposal of
hazardous substances at the site. The review will involve the evaluation of
mformat{qn developed in response to the Comprehensive Environmental k :sponse,
Compensation, and Liability Act (CERCLA) and Superfund Amendments and
Reauthorization Act (SARA) regulations. The Survey will focus on current and
future environmental problems related to past land disposal practices and past
spills/releases.
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Preliminary Assessments (PAs), prepared for the United States Environmental
Protection Agency in response to CERCLA/SARA, identified 3 inactive sites at PPPL
that could potentially result in a risk to public health or the environment. As part of
the Survey, the background information sources used in developing the PAs will be
reviewed, including the material gathered through interviews. As part of the
Survey, records indicating the types and quantities of materials disposed of in
inactive waste sites will be evaluated, as will the facility designs and methods of
waste containment. Information available through historical photography,
interviews, and site documents, such as Incident Reports, .vill be assessed to identify
inactive waste sites and releases, disturbed land areas, and to furtfigr. deﬂne site
locations and associated changes in appearance over time. Visuat inspecﬂbns will
be conducted for inactive sites and releases to note surface fqatuyeg and to‘locate
potential monitoring points. Several areas of concern Myere i‘dgthtff‘ued' during a
review of available documentation, including the form&m sewage w.-atment plant
and the 1-Lgarage. 4y

., ; Hu
Inactive waste sites that have undergoneﬁ,,reJ ?
Records and analytical data in support o«f.sité'!qlqanbp will be obtained for review.
Inactive tanks or containers that may hach hblq. hazardous substances will be
located and their status assessed. For:t‘hev'ﬂgrém areas and staging locations will be
included in this effort. Each of these faq;mtues will be evaluated in terms of the
potential to cause a present or futuré’ nsk to workers, the neighboring population,
or the environment. )

)
R “'
" f‘
et RN ,"“ W
g et e
]

7.2 Records"'g'ggui‘gg’d -

.l
]

° Da;umentanon of 1-L garage sampiing and remediation.

5‘ i *u
(N

8.0. " HYDROGEOLOGY
81 . lssueldentification

A major concern for the Survey is the potential sources of groundwater
contamination. |n addition, the potential impacts of any existing contamination on
aquifers and the impacts of off-site movement of contaminated groundwater will
be assessed by the Survey team.
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A general review of existing data will be required to determine the usefulness of
this information for the purposes of the Survey. Interviews with site personnel will
be conducted to define local groundwater conditions. Information on regional and
local geological and groundwater characteristics, including flows and quality, will
be collected. In addition, well sampling techniques will be observed.

Factors potentially affecting groundwater, including underground tanks, spills,
inactive waste sites, bulk chemical storage, and solid and liquid waste management
operations will also be investigated in concert with the other technica‘ffs‘,’géé{alis‘cs.

8.2 Records Required

No additional records related to hydrogeology are require at, his titre.
9.0 TOXIC AND CHEMICAL MATERIALS . .,

9.1 | Issue ldentification

The toxic and chemical materials rewew , ad&pess the raw materials and handling
of chemical and petroleum products used‘at PPPL. The use, handling, and disposal
of PCBs, asbestos, pestncudes and herbwdes will also be within the scope of this
effort.

~ All toxic and hazard'ow substances purchased, stored, used, or manufactured on-
site will be evaluated o ‘determine if these practices result in environmental
problems '-T'he tna.ckmg, control and management of these substances quI be

envwonméntal con'tammatnon

The inveh£0ry of PCBs and PCB-contaminated electrical equipment in use at the:
facility will be reviewed for completeness. The condition of this equipment, its
potential for leakage, and the quantity of contaminated fluids will be identified.
Disposal practices will be reviewed for current and past inventories to determine
the methods of disposal and the locations of disposal sites. Procedures for PCB
analysis, removal, handling, and disposal will be reviewed. Inspection and reporting
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requirements for PCB transformers will be evaluated in an effort to focus the Survey
team's attention on potential problem areas.

The use of asbestos at PPPL will be reviewed to identify pathways of environmental
contamination. Also, asbestos removal and disposal practices will be evaluated to
define potential areas of concern.

Pesticide/herbicide usage on the site will be reviewed to determine the risks of
environmental contamination. The review will focus on application recotds, storage
and disposal practices, ana ~nvironmental monitoring procedures. O

\A
B

Wh

and hazardous materials .inventory; operator &
decontamination/disposal- manifests and recgrds;
logbooks; and chemical and petroleum storage,=-....

9.2 Records Required
®  Record of pesticide usa.‘gg;q"f ‘

® Yearly chemical usage inve';h;t'pg;y?'and
® . Descriptiofidf anyasbestbs removal projects.
10.0 QUALITY ASSURANCE

10.1 _,v.‘.',.'j'Isspﬁgﬁwé;ﬁ'ﬂﬁca‘tion

The quahty assurance (QA) review of the environmental program will examine the
site samblfng and analysis (S&A) capabilities. “'he intent of this review will be to
assess the accuracy of the environmental monitoring data. All aspects of the QA
program relating to the PPPL environmental S&A effort will be reviewed.

The environmental sampling performed by PPPL personnel and its subcontractors
(e.g., Princeton Testing Laboratory) will be evaluated by reviewing protocols,
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procedures, data handling, records, and Iogbooks Field technique§ will be
observed to determine actual sampllng practices.

The on-site environmental analytical laboratory will be evaluated through the
review of procedures and records and the observation of laboratory operations. No
visits to off-site laboratories are anticipated for these operations; however, all
. available QA manuals and procedures will be reviewed.

Several areas for specific investigations were identified during a review 6"f available
documentation. For field sampling, these include field techmclan trammg,
samplmg procedures, equipment and mstrument cahbratnon/maﬂﬁtenance Sample

analyses; precision and accuracy studies; data redﬂuctlomahd valadation, data

Y )I")

“ind

tggbook maintenance

reporting and documentation; and calculati
"procedures.

10.2 Records Required .
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TABLE 2

THE PRINCETON PLASMA PHYSICS LABORATORY ENVIRONMENTAL SURVEY
AREAS OF INTEREST FOR TECHNICAL SPECIALISTS

WASTE
MANAGEMENT/STORAGE
TANKS

D. Habib

RADIATION/SOILS
E. Harr

W. Levitan

SURFACE/DRINKING V WATER

’l
G

P
e
L)
S e '
oty -
e Mee
by e T ey
3 M LTI
[ l‘ v
i
w e,

{YDROGEOLOGY
ks jwney

Hazardous Waste

Non-Hazardous Waste

RCRA/Solid Waste Permlts

Mixed Waste ";f ‘-.‘

Radioactive Waste

Unc]i_er round and Aboveground Storage
an

Radioactive Emissigns and'@fﬂuénﬁ
Source Controls add ,nltohihg
Radioactive Wastes, i

| Envnronmentq_l\Monﬂ'qﬂng ‘Radiation

Soil Types
Soil Con‘eqm ~

Mea'teoralm

_Lotal'air Qual«ty Data

E"mlﬁiun Sotifces, Control and Monitoring
Emiwnmental Monitordng - Air

A?rPermlts and Air Emissions Inventory

.v‘.

E“ﬁﬂuent Sources

“.Wastewater (Process and Sanitary
Treatment) Facilities

Cooling Water System

Drinking Water Distribution

Stormwater Management

Spill Prevention, Control and Counter-
measure Plan

Waste Storage and Disposal Sites (Past and
Active)

~ Spill/Accident Locations

Regional Geology and Groundwater

Well Inventory and Construction

Groundwater Monitoring Program and
Studies
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TABLE 2
THE PRINCETON PLASMA PHYSICS LABORATORY ENVIRONMENTAL SURVEY

'AREAS OF INTEREST FOR TECHNICAL SPECIALISTS (Continued)

INACTIVE WASTE SITES/ Past Waste Site Locations
RELEASES Characterization Studies
W Levitan Spill/Accident Locations
.Remediation Work 'y
Former Production Locations _:..:
QUALITY ASSURANCE - Environmental Samrling Rrogram
E. Harr Environmental Analytical'Rr:

Data Management and Haﬁd ng
QA Program Ovemww e

TOXIC AND CHEMICAL Process Cherrhréﬁls andss
MATERIALS-TSCA Inventery.
W. Downey Asbestos b ‘f'Wa(u
Asbestiis Rétfiqval arid Disposal
Pc,m In- %Qrvide*‘ Storage, and Disposal

Pett &vde Jte, Storage, and Disposal
-:?‘Wab Hmusnr‘rgand Storage Tanks for
rgceﬁsc emicals

‘l-- '
ine
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APPENDIX D

LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS




AAQS
AEC
APCD

BDL
BOD
Btu/hr

°C
CaCoO3
CAS
CERCLA

CH
CICADA
CIT

- CO

COB
coD
cs

D
DAS
DATS

DE
DOE
D&R

ECRA
EDE
EDTA
EML
EMR
EP
EPA

eq
EZB
FCPC . -

ft3/sec. "
SRR,

GM
gpm

He
H3
HAZMAT
HP
HP
HT

LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS

. Ambient Air Quality Standard
- United States Atomic Energy Commission
- Air Pollution Control District

below detection limit
biochemical oxygen demand
British thermal unit(s) per hour

degree celsius (centigrade)
calcium carbonate
Component Assembly Space

Comprehensive Environmental Response, Compeﬂsation. and

Liability Act
Chicago Lperations Office (DOE)

Central Instrumentation Control and DataAcquisation
Compact Ignition Tokamak O SR

- carbon monoxide e,
. C-Stellarator Operating Board IR
chemical oxygen demand ‘
C-Stellarator 'Iu,

Deputy Assistant Secrefary ",
dn‘ferentialatmosnhgndi‘_.h_ i)
doseequivalent % v, h,
United States Depa mqnt of,Energy
Delaware and arita ﬁ

Envnronmental Cleah,up Responsubilnty Act (New Jersey)

effective dose egiiivalent
ethylenediaminetetraacetic acid
DQE Environmental Measurement Laboratory
~EdvironmeptatMonitoring Report
<"irExtraction-Bfocedure
" "United 8tates Environmental Protection Agency

Al euivalent

excflsion zone boundary

" wifeld Colil Power Converter

-, cubicfeet persecond

Formerly Utilized Sites Remedial Action Program

Geiger - Mueller |
gallon(s) per minute

- deuterium (also designated as D)
- tritium (also designated as T and HT)
- Hazardous Material Control (Building)
Health Physics
horsepower
tritium (also designated as H3 and T)
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"HTO

|ICRP
INEL
IPCS

keV
kV

LECTs
LOB

MC
mCi
MeV
MG
mgd
mg/E
mg/kg
mg/L
M
mrem
mrem/yr
mR/hr

MSDS
m/sec

NAAQS
NB
NESHAP
NBPC
NCRP
NJDEP
NPDES

OEG

P
PAO
PBX-M
PCB

pCi/L . o=,
PLT o7
ppm .7

PPPL
PTL
Pu/Be

QA
Qc

RCRA
REML

1 4 [}

1

L] 1] 1] 3 1 2 1 L] 2

s 2 1 1] L]

L]

[}

P 'L_

tritium oxide

International Commission on Radiological Protection
Idaho National Engineering Laboratory
Inland Pollution Control Services

kiloelectronvolt(s)
kilovolt

LicLuld Effluent Collection Tanks
Laboratery/Office Building

Material Control
millicurie(s)
megaelectronvolt(s)
Motor Generator

million gallons perday
milligram(s) per gram NN
milligram(s perallogram

milligram(s) per liter

million

millirem .

millirem per year K

milliroentgens per hour ...

Material Safety Data Shee¥;, dilijms,

meter(s) per second i, iy,
R

National Ambient Ajr'Quality Stahdard

Neutral Beam ... * Yin,

National Emission &tanddrds for Hazardous Air Pollutants

Neutral Beam'Power Codnverter

National Couricil.on'Radiation Protection and Measurements

New Jersey Deparntment of Environmental Protection

Natighal PollutantDischarge Elimination System

‘,.»{)'f‘f'lce 6’%.‘§‘gq§fdﬁmental Guidance and Compliance (DOE)
" pHiphorus

<. Princeton Area Office (DOE)

Princeton Beta Experiment-Modification

iy 4 polychlorinated biphenyl

L% plcocurie(s) per liter

~., Princeton Large Torus
Princeton-Pennsylvania Accelerator
part(s) per million
Princeton Plasma Physics Laboratory
Princeton Testing Laboratory
plutonium/beryllium

quality assurance
quality control

Resource Conservation and Recovery Act
Radiological Environmental Monitoring Laboratory
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RESA - Research Equipment Storage and Assembly

RF - Radlo Frequency

RMSA . radioactive materials storage area

S-1 . Spheromak

S&A . sampling and analysis

SARA - Ssuperfund Amendments and Reauthorization Act
SBRSA - Stonr Brook Regional Sewerage Authority

SFMP . Surplus Facilities Management Program

SPCC - Spill Prevention, Control, and Countermeasures

STP - sewage treatment plant

T - tritlum (also designated as HT and H3) o
TDS - total dissolved solids u't..
TFTR - Tokamak Fusion Test Reactor Sl
TSCA - Toxic Substances Control Act ... RS
TSD - treatment, storage, and disposal ey
TSP - total suspended particulates ORI, ‘
TSS - total suspended solids el
uCi/m3 - microcurie(s) per cubic meter " R

ug/L - microgram(s) per liter o e

urem/hr - microrem per hour om0

USDA - United States Department“.pf,‘A?‘ﬁhu,lturq‘;.

USSR - Union of Soviet Socialist Républieg~".

USGS . United States Geologicﬂk;iuﬁiﬁ% e

usT - underground storage tank., .,

VOC - volatile organictompgund .
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