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~ 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) National Institute
for Petroleum and Energy Research (NIPER), located in Bartlesville, Oklahema. The
Survey is being conducted by DOE’s Office of Environment, Safety and Health

The NIPER Survey is a portion of a larger, comprehensive DOE Enwronmental Survey
encompassing all major operating facilities of DOE. The DOE Env&ronmema! Survey
is one of a series of initiatives announced on September 18, 1985 by Seuetary John
S. Herrington to strengthen the environmental, safety, and hea?tb programs and
activities within DOE. The purpose of the Envnronmental Surva_y is to identify, via a

“no fault” baseline Survey of all the Departmeats ma;or ‘operating facilities,
enwronmental problems and areas of envaronmenfal nsk The |denttf|ed problem

The preliminary findings in this':f'épo'r't"a'"r'é sb‘bject to modification based on
comments from the DOE Bartlesville P{OJett Office concerning their technical
accuracy. The modified prelnmmary fmdmgs will be incorporated into the
Environmental Survey Sunﬁmary Report
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EXECUTIVE SUMMARY

Introduction

This report presents the preliminary findings of the first phase of the Environmental
Survey of the U.S. Department of Energy’s (DOE) National Institute for Petroleum
and Energy Research (NIPER), conducted February 29 through March 4, 1988.

The Survey is berng conducted by an interdisciplinary team of envirsnmental
specialists, led and managed by the Office of Environment, Safety and Hea|th'

Office of Environmental Audit. Team members are being prowded by prwate
contractors. The objective of the Survey is to rdentrfy envrronmeptal problems ‘and
areas of environmental risk associated with NIPER. The vaey covers all
environmental media and all areas of environmental’ mgulatron It is being
perforined in accordance with the DOE Envrronmental Survey Manual The on-site
observations of the operations carried on at Nf@'&ﬂ, ‘and rntervrews with site
personnel. K .

s
f '

Site Descrﬂ:tion St

- NIPER occupies 18 acres in the northwest sectron of Bartlesville, Oklahoma. It is
operated by the Illinois InStrtute of Technology Research Institute (I[TRI) under a
cooperative agreement wrth DOE NLPER is the primary Federal facility devoted to
research in petroleum productron and petroleum fuels, and conducts research in
enhanced oil reeovery, natural gas recovery, fuel chemistry and thermodynamics,

and fuel/engrne testtng '

o, e "".‘

..,".

State. ‘a"r\'d"F'eder'ai' agencies were contacted and expressed no environmental
concerns wfth regard to NIPER operations. The U.S. Environmental Protection
Agency, however did send a letter informing NIPER of the applicable underground
storage tank regulations.
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Overall Conclusions

Summarv of Finding_

" The major prelnmmary flndmgs of the NlPER Environmental Survey are summarnzed
| asfollows |

v@q" Shelf life for several contamers contamlng approxnmately 40; iiters of

peroxlde -forming chemaca!s was exceeded, resulting in a pot4=ntial for

!

| exp!osnon and fire., Subsequen‘t to the Survey, the chemicals were.

(

Lt

properly dlspos@d of ‘ {‘,;

. Petroieum storage tanks may be constructed wnthm a floodptaln in av

‘manner that could result in structural failure and petroleudn reteases

|

durmg a major flood. ‘ ,;
. ) o, ’I' o

s J

.
o
e la,

The Survey found no enwronmental problems at. N}PER that renresent alt nmmeduate

threat to human life. The preliminary fmdmg&:dentnf'éd atNIPER mdudate that the,

site is affected by relatively minor envnmnmemal prob!ems most of which are
regulatory in nature, and are the resu‘rt of both current and historical operatmnal
practices. - N T

The environmental prob!ems described: ‘i't\ this report vary in terms of magnitude |

and risk. A complete understandmg of the significance of some of the problems
identified requires a. fevel of study and characterization beyond the scope of the
Survey. Actions currer‘rtly unde< way of planned at the site will contribute toward
meeting thas req-mrément - -

K .‘

| Transmﬂ:ta] .m&Fbllow Up of Findings

The preﬂmmary fmdmgs of the Environmental Survey for NIPER were shared with
the DOE Ranleswlle Project Office (BPO) and the site contractor at the Survey
closeout brlefmg held March 4, 1988. The BPO has developed a draft action plan,
dated May 20, 1988, to address the Survey preliminary findings. A final action plan
addressing all the Survey findings cited'herein will be prepared by the BPO within 45
days after recelvmg this Prelummary Report. Those problems that involve extended
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studies and multiyear budget commitments will be the subject of the Environmental
Survey Summary Report and the DOE-wide prioritization.

Within the Otfice of the Assistant Secretary for Environment, Safety and Health, the
Office of Environmental Guidance and Compliance (OEG) has immediate
responsibility for monitoring environmental compliance and the status of NIPER
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,

..
Al

. ‘
........
.
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1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings made during the
Environmental Survey, Fehruary 29 through March 4, 1988, at the U.S, Department
of Energy's (DOE) National Institute for Petroleum and Energy Research (NIPER),
Bartlesville, Oklahoma. The DOE Bartlesville Project Office (BPO) manages NIPER
although the Illinois Institute of Technology Research Institute (IITRI) operates the
facility through a cooperative agreeément with DOE. As a preliminary report, the
contents are subject to revision. Revisions to the preliminary findings, baspd on BPO
technical accuracy review, will be incorporated into the Envuronmental Survey
Summary Report, ‘ e ‘

The NIPER Survey is part of the larger DOE-wide Envnronmental 'Survey announced
by Secretary John S. Herrington on September 18, 1985, The pmpose ofth!s effortis
to identify, via “no-fault” baselme surveys, exnstmg-envirohmenta) problems and
areas of environmental risk at DOE facilities, and to rank them ‘qn a DOF-wide basis.
This ranking will enable DOE to more effectwely esiahmh pr|orit|es for addressing
environmental problems and allocate the resnurcas necessary to correct them.
Because the Survey is “no-fault” and is not ah "abdtt 1% is not designed to identify
specific isolated incidents of noncon;:phance ot to analyze environmental
management practices. Such maden'cs arfd?or management practices will, however,
" be used in the Survey as a means, of identafymg existing and potential

environmental problems 3 -

The NIPER anironm'le'ﬁtal 'Survé'y'\'/:/as conducted by a multidisciplinary team of
technical speccahsts headed and managed by a Team Leader and Assistant Team
Leader from: DOE 5 Offsce "of Environmental Audit. A complete list of the NIPER
Survey pachcupahfs aﬁd.theur affiliations is provided in Appendix A.

The Ser.i;e'\y"team focused on all environmental media, using Federal, state, and local
environhéqta! statutes and regulations, accepted industry practices, and
professiona'l judgment to develop the preliminary findings included in this report.
The team carried o1t its activities in accordance with 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 overall Survey Plan is presented
in Appendix C.

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 (air, soil, surface water, and
groundwater), whereas Section 4.0 includes those that are non-media-specific (e.g.,
waste management, toxic and chemical materials, direct radiation, quality
assurance, and inactive waste sites and releases). A list defining the abb,mviations
used throughout the text is provided in Appendix D. Because the, findings are
highly varied in magnitude, risk, and characterization, and consequently require
different levels of management attention and response, they are further subduvfded
into four categories within Sections 3.0 and 4.0. PRI

e
‘e,
Sl

The criteria for placing a finding into one or more, of the iour ¢ategor|es are as

4;, , N
Ooliows! . W N
O e o A
Y ragle ‘
G, e o ewa
a "- AP

® Category | includes only fmdmgs that, basad on informatnon available to
the Team Leader, involve cmmedtate threat to human life. Findings of
this category shall be conveyed 1mn’wed|ately to the Environment, Safety
and Health personnel at ‘the scene or in control of the facility or location
in question for action. Categbry rflndmgs are environmental problems
with the hnghest pctentnal :nsk “the strongest confidence in the finding,
based on the mformatmn ava||able and the most restrictive appropriate
response’ uT xerms of alternatwes
° Caj'g'ej:chryﬁ_l' findin‘és encompass one or more of the following situations:
. ~ Multiple or continuing exceedances, past or present, of a health-
" 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 @ 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 pollution 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 inadequate monltoring

or failure to obtain required permits.

.
“w,
s
‘e

Category Il findings include environmental problems'"w}‘\ére the risk is

‘high but where the definition of risk is broader thari- ih Gategory I. The

information available to the Team Leader t&adequate o identify the
problem but may be insufficient to fully charac’cenze ?L Fmally, in this
category, most discretion is available to the Pro;eot Offices, Operations
Offices, and Program Offices as to, appmprrate response however, the
need for that response is such thaf managemen{ should not wait for the
completion of the DOE- wide vaey to respond Unlike Category |
findings, a sufficient near-term respbnse to Category Il findings by the

" Project and Opera'uons Offmes may include further characterization

before any action is taken ta rectrfy the situation.

¢‘¢
.
L]
%

Category I!,l.ﬁ'n'din'g'é,'fengo'&\pass one or both of the following criteria:
- The exxstence of poltutants or hazardous materials in the air, water,
groundwqter or soil resulting from DOE operations that pose or
_“fray phse a hazard to human health or the environment.

The existence of conditions at a DOE facility that pose or may pose a

hazard to human health or the environment,

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 constitute a hazard or
potential for hazard are those that exceed some Federal, statg; or local
regulations for release of, contamination by, or exposure to such
'pollutants or inaterials. However, in some cases, the. Survey may
determine tnat the concentration of some nonregul‘ated matetial is
sufficient to be included as an environmental prob?em “Likewise,
" concentrations of regulated materials eveh- though be!ow limits
established hy regulatory authorities, that nevertheless present a
potential for hazard or concern may be classmed as an environmental
problem. In general, however, condrtm._ meet regulatory or other
requirements, where such exist,. shbt,Hd ﬁo’t present a potential hazard
and will not be identified as an enwronmental problem.

" Conditions that pose or may poSe 3 hazard are generally those that are
violations of regulatrons or. reqmrements (e.g., improper storage of
hazardous chen’ncals in uosafe tanks). Such condrtnons present a
potential hazard to human ‘health and the environment and should be
rdentrfred es aﬂ envrronmental problem. Additionally, potentially
hazardous condltrons are those where the likelihood of the occurrence of
release Lshrgh ‘

1. ‘' el
i, ’" '.,“"

. "'.'. -"Tr'g'e déﬁpition of the term “environmenta! problem” is broad and
'~"'-",':fl'exible to allow for the wide differences among the DOE sites and

""uép,erations. 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 Ill. Such findings can be based on any leve! of information
available to the Team Leader, including direct observations by the team
members. Findings in this category are generally expected to lend
themselves to relatively simple, straightforward resolution without
further evaluation or analysis. These findings, although not part of the
DOE-wide prioritization effort, will be passed along to the Operations
Offices and appropriéte Program Office for action.

Based on the professional judgment of the Team Leader, the fnndmgs within
catagories are arranged in order of relative significance. Comparmg the relative
significance of one finding to another, either between categories WJthm a sectuon
or within categories between sections, is neither appropnate nor~ valid”"-The
categorization and listing of findings in order of s:gmﬂcance m’r.hm this report
constitute only the first step in a multlstep. iterative proceSs to pnqrmze DOE’s
problems . - :

«
Yo im

.'t“.
.« e

Normally, the next phase of the Survey process Ts. tbe 5amplmg and Analysis (S&A)
effort, the results of which are used to furt.her defme envuronmental problems and
- risks as identified during the Survey. HoWevar. based On the on-site portion of the
N!PER Survey, no S&A needs were udenuftgd W

It is clear that certain of the fmdmgs and obiervatlons contained in this report are
highly varied in magmtude, nsk and gha'ractenzat'on Consequently, the priority,
magnitude, and tnmehneis of neahterm responses will require careful planning to
ensure appropriate: ,and ef‘Eectwe -apphcatnon The information in this Preliminary
Report will assn_st the BPD.,nln_pilanmng these near-term responses.

The BPO submmed a. dfaft action plan dated May 20, 1988, in resporise to the
prel:rmnary fandmgs. presented at the conclusion of the on-site Survey activities and
summarrzed in the NIPER Survey Status Report dated April 2, 1988. The draft action
plan for the NIPER Survey has been reviewed by the Office of Environmental
Guidance and Compliance (OEG), which has immediate responsibility for
monitdring the status and overseeing the adequacy of corrective actions taken by
the Project Office in response to the Survey findings.

1-5



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

el d
.....
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2.0 GENERAL SITE INFORMATION

Much of the information contained in this section is summarized from the Site
Development Plan (NIPER, 1984a), the National Institute for Petroleum and Energy
Research (NIPER) Environmental Assessment (DOE, 1986), and from other literature
provided by NIPER.

2.1 Site Setting

NIPER occupies 18 acres in the northwestern section of Bartlesville, Oklahoma, in
Washington County, close to the border of Osage County. The genera( locatyon of
thesite is shown in Figure 2-1, and the site is illustrated in deta»l in anure 2-2"MIPER
is borcered on the south by Cudahy Street, on the north by Herﬂck -5¢reet, on the
east by Kaw Avenue, and on the west by Rogers Avenue. Vqrglma Avenue and Penn
Avenue, two public roads, transect the site in a north- sou‘th du‘ectnon and Lupa
Street, also a public road, bisects it in an east-west dlrectlon NIPER also leases a
small plot of land (less than 1/4-acre) for the, storage of petroleum samples. This
facility, known as the Caves, is located un Osage Counfj, approximately 3 miles
northwest of the main NIPER facility (Fugure 2~3)

Washington County had a populatton of48 113 accordnng to the 1980 census, and
Osage County, directly west of Washmg»ton County, had a population of 39,327 in
1980. The population of t‘he Bartlesvnlle area, including parts of Washmgton and
Osage counties, was 37; 700 in" 1983 The estimated 1983 population of Washington
County was 52,500 and that for Gsaqe County 45,400. Approximately 250 people
work at NIPER o s

NIPER i is surrounde’d hy;resndentnal areas. Several industrial facilities and commercial
deveLopments ara. located about 1/2 mile west of the site. The Caney River, which
flows south through the center of Bartlesville, flows within 1/2 mile of the northern
boundary ofthe site, and is shown in Figure 2-3. The area around the site is flat, and
the site elevation ranges from 673 to 689 feet above sea level. The North Acres or
northern portion of the site (Blocks C and D) and a small portion of Blocks A and B
lie within the 500-year floodplain of the Caney River, and most of Blocks A and B lie
within the 100-year floodplain. The Caves facility is located on a hillside surrounded

2-1
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by woodlands and is approximately 100 yards from an unnamed, intermittent
tributary that eventually flows to the Caney River (Section 3.3.1.1),

Vegetation immediately south and east of the site is typical of that of a landscaped
residential area. The area north and west of the site is mixed landscaped area,
woodland, and floodplain forest and grassland. The woodlands west of the river
and at the Caves facility consist of oak, hickory, redbud, serviceberry, and black haw.
The floodplain forest is typically elm, oak, pecan, walnut, soft maple, and
cottonwood. Undisturbed grassland in the area contains native pratr|e grasses.
Some of the local grassiand is used as grazing land. -

'
\.

The nearest location for which complete meteorological data are av,aniable is Tu!sa
International Airport in Tulsa, Oklahoma, apprommately 49 mrles south of
Bartlesville. Wind roses and other meteorological data’ are expected to be only
qualitatively representative of the Bartlesville area because oftbe d;stance between
Tulsa and Bartlesville, and are therefore not discussed lnthls s’emon

.‘_‘ 1.
.

a. -
. r. . .
l

The climate in the Bartlesville .area is warm and temperate, typical of the central

“continental areas of the United States. Thg aréa’ IS, owever, subject to periodic

high winds and sudden changes in iemperature Prevallmg winds are from the
south except during January and February, w‘hen northern winds prevail. Average
summer and winter temperatures are., 7.2 Frand 47° F, respectively. The average
annual rainfall in the Td&sa area is approxlmately 36 inches, and monthly
precipitation ranges from a |ow of 1 5'inches in December to a high of 5 inches in

2.2 Ogerwew of Mgm Sate Operations

NlPERwas estabhshed in 1918 as the Bartlesville Petroleum Experiment Station, the
original name given to the laboratory by the U.S. Department of Interior Bureau of
Mines. The laboratory was transferred to the U.S. Energy Research and
Development Administration (ERDA) in 1975, and subsequently to the U.S.
Department of Energy (DOE) in 1978. The laboratory underwent several name
changes between 1918 and 1978, and was renamed the National Institute for
Petroleum and Energy Research (NIPER) in 1983, as a unit of the lllinois Institute of
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Technology Research Institute (IITRI), which operates NIPER under a cooperative
agreement with DOE.

NIPER consists of approximately 20 major buildings and facilities located on three
adjacent blocks “hown in Figure 2-2. A fourth block controlled by NIPER is presently
unoccupied. NIPER also uses the Caves facility, located 3 miles to the northwest, to
store petroleum samples (Figure 2-3).

Research is conducted at NIPER for both Federal agencies and privatq industry
Research activities at NIPER fall into the following two basic categorles and six
subcategories: B

Energy Production Technology | )
Oil Reservoir Characterization and Evaluation =, "
Enhanced Oil Recovery '
Hydraulic Fracturing Technology

I.i
.
o,

Fuels Technology S,
Fuel Processing and Thermodynarmcs
Fuel Chem|stry " . .

‘-
‘‘‘‘‘‘

These research activities arébriefly deggrib'ed below.

K
v‘ ‘0' :

2.2.1 Energy Pn‘;}yd.ﬁqt)‘pn Te‘c"h'riblogy

Oil Reservoir: Charattenzahon and Evaluation - Research is conducted on the
geologicaJ geathswcaL and chemical characteristics of reservoir cores and fluids,
Involving th:e détefmnnauon of rock properties, rock/fluid interactions, and
adsorptnon and heterogeneity effects by chemical and physical analytical methods.
Data are usegi in geostatnstacal models to predict oil reservoir characteristics and oil
recovery,

Enhanced Oil Recovery - NIPER conducts laboratory development and field studies

of enhanced oil recovery (EOR) methods, including chemical flooding, thermal
recovery, gas displacement, and microbial recovery. Research laboratory activities
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include formulation and evaiuation of EOR fluids and special core analyses such as
wettability, permeability, ana capiliary pressures. Laboratory and field st( dies are
used to determine the technic\l, environmental, and economic feasibility of various
EOR methods.

Hydraulic Fracturing Technology - NIPER develops technologies for improving
natural gas recovery by hydraulic fracturing, involving fracture modeling,
characterization of fracture fluids, and fracture conductivity studies.

Chemica!l and phys»cat studies related to Energy Production Teqhnelegy are
conducted in laboratories within Bulldings 1 and 3.

2.2.2 Fuels Technology . "

Fue! Processing and Thermodynamics - Research actnwtles )n 1his area focus on the
processing of raw materials to fuels, including qietermnatnen of thermodynamic
properties of organic compounds and laboratpry‘scelemdtes of refinery processes
such as distillation and hydrotreating of c:ude onls These studies are conducted
within Buildings 1, 3,9, and 15, N M

. ", '
N . “o *
EXH [

Py
‘
.

Fuel Chemistry - Research related” to thé tomposmon of hydrocarbon samples is
conducted at NIPER in support of fuels ptocessmg and other research. Analyses of
fuels and feedstocks are performed USsng chemical separatuon‘s and various
spectrographic methogs, Specrfsc lrwestngatlons include upgrading of heavy oil and
laboratory-scale tests 'ef the effects of crude oil composmon on processes. Fuel
chemistry studies are conductedm Buildings 1, 3, and 13.

Fuels/Englne Research and Testmg Gasoline and diesel-fueled internal combustion
engmes are 'tested .using alternative fuels and fuels derived from varying oil
feedstoqks Spec'fnc tests include automobile dynamometer tests to determine
performange, and emissions from engines with varying fuels and operating
conditions, and performance and emissions testing of stationary diesel and gasoline
engines. Engine testing is conducted in Buildings 6, 17, and 19. Fuel storage and
blending in support of fuel/engines research is conducted in Building 16 and at the
Hydrocarbon Fuel Storage Tank Farm (i.e.,the Main Tank Farm).

2-7



2.3 State and Faderal Concerns

State and Federal agencies were contacted and expressed no environmental
concerns with regard to NIPER operations. The U.S. Environmental Protection
Agency (EPA), however, did send a letter informing NIPER of the applicable
regulations concerning underground storage tanks (USTs).
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31 Air/Noise

3.0 MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS

Discussions in this section pertain to existing or potential environmental problems
in the air (including noise), 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, o

K] -
e

Discussion in the following sections relates to the amblent”"itr“l'x'dbmy in the
Bartlesville area, air emissions sources and controls, thefacmty environmentat air
quality monitoring program, and findings and observatuons reia'ted to air emissions.
Area climatology is discussed in Section 2.0. Addkﬁena! sections are included
relating to ambient noise levels in the Bartlesvjlle arqa xsnis& emissions and controls,
the facility noise menitoring program, apd ﬂndmgs and “observations related to
noise emissions. --

1o
""""

3.1.1 " Background Environmentallnfumation

3.1.1.1  Ambient Air Q_uéﬁt-ﬂAttainméh’i Status

Bartlesville, Oklahoma is part of A|r Quality Control Region 186 The State of
Oklahoma does not ope-rata any air quality monitoring stations in the Bartlesville
area, and lqca# ambaent ajr'quality data are not available. The air quality in the
region is bettev tban ‘Fegreral and state standards for sulfur dioxide, total suspended
pamculate (TSP), ‘nitrogen oxides, carbon monoxide (CO), and ozone (0O3)
(Oklahqma $DH, 1987) The area is also expected to be in compliance with the state
ambient’ éur guality standard for hydrogen sulfide (H2S) as emissions of H,$ in the
area are low; however, no & \onitoring data are available to demonstrate
compliance. Table 3-1 summarizes Federal and state ambient air quality standards
tor criteria pollutants and H,S.
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TABLE 3-1

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

parameter Averaging Time NAAQS OkA?Ahoma
Qs

TSP Annual Geometric Mean Primary? 75 ug/m3
Annual Arithmetic Mear Primarys 50 ug/m3 -
Annual Geometric Mean Secondarya 60 ug/m3
24-Hour Primarya«< 150 ug/m3 260 pg/m3
24-Hour Secondaryb.¢ 150 ug/m3 Lso Hgim3

SO, Annual Arithmetic Mean Primary? 80 ug/m? R pgitn3
24-Hour Primarya.c 365 ug/m3 L. 365 ugimi-.
3-Hour Secondarya.c 0.500 ppm *43Q0 yg/m3

co 1-Hour Primary and Secondarya. 35 ppm ‘FT 35 ppm
8-Hour Primary and Secondarya. 9&”’_& 9 ppm

NO; Annual Arithmetic Mean Primary 0 05 ppm 0.05 ppm
and Secondarya N

Ozone 1-Hour Primary and Secondaryad j -0‘1.2 ppm ‘ 0.12 ppm

Lead Calendar Quarter Primary and ‘u R i\, 1.8 ig/m3
Secondary? R

H,5 30-Minute Average .\ ~"'; K 0.1 ppm

Sources: ~ NAAQS-40 CFR 50; Oklaho«naAnPdl utbnwegulanons Regulation 1.2,
Regulation 34 L

'1' 1'
",

NAAQS National AmbientAir Quality St;h&ards
AAQS Ambient Air Quahty Standard

NO; mtrogendnomde : K
ug/m3 mucrogram(r) per. cubnc meter
ppm part(s) pév n‘mlln:m
Notes:

a  Primary hmlonar Arnbwnt A|r Quality Standards (NAAQS) are intended to protect public
health, =%, 7"l

b Sandary NMQS are intended to protect public welfare.

C Not to' t;!e exceéded more than once a year. ;

d Statfs-‘.lcally estimated number of days with concentrations in excess of the standards is not
to be more than 1.0 per year.

oo
.
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3.1.1.2 Ambient Noise Levels

There are no regulatory standards for ambient noise applicable to the Bartlesville
area, although the EPA and Federal Highway Administration (FHWA) have
published noise guidelines (Canter, 1977; ICUA, 1981). Background amblent noise
data for the Bartlesville area are not available. Generic data for low-density urban
areas Indicate that average amblent noise levels in the Bartlesville area are
projected to be about 60 decibels (dB) during the day, and about 55 dB at night
(ICUA, 1981), The EPA guideline for ambient noise Is 55 dB, measured ¥ a 24-hour
(day/night) average. However, noise levels in the vicinity of NIPER carmqt be easily
compared to the EPA 24-hour guideline because operation of ‘noise- geﬁerating
equipment at the facility is intermittent and generally occurs pnly durmg daylight
hours. RPN

As no regulatory standards for ambient noise are ap.pJ:cabIetoNlPER evaluatuon of
noise levels generated by NIPER is best acwmphshed by use of short-term
guidelines. FHWA ambient noise guidelines, are used m,“,ederal facility design and

.

environmental impact assessments to evaluate nolse Jmpacts of facility construction

- and use, in the absence of spec:fac nouse standards for a particular area. These

b
-,“

gundelme for exterior (outsnde of busfd ngs) nouse in resadentlal areas is 70 dB, and
the interior (inside of bulid‘mgs gwde.lme is 55 dB.

Noise measurements‘ taken by N-(PER personne! indicate that short-term exterior
noise levels durmg testmg of diesel- and gasoline-fired engines at NIPER have
exceeded 70 dB at the’ sité boundary, and have ranged to 75 dB at some test
condntnons Intenorﬂmse data are not available. Noise monitoring at NIPER is
dnscussed m detaMn Section 3.1.3.2.

312 - ,general Description of Pollution Sources and Controls

3.1.2. Air Emission Sources and Controls

NIPER emits small quantities of a large variety of organic solvents, acids, reduced
sulfur compounds, and petroleum constituents from laboratory operations,
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petroleum storage facilities, and other operations, based on chemical inventory
records (NIPER, 1984b). Volumes of organic compounds and acids used in the
laboratories are generally measured in gallons, and total emissions of these
compounds are on the order of pounds per day. For those chemicals used in
laboratory hoods, no emissian controls are applied, and the hoods exhaust directly
to the atmosphere. VOCs are also emitted from hydrocarbon fuel storage areas.
Small quant'ities of hydrogen sulfide are emitted from research activities in
Buildings 9 and 15. NIPER also emits combustion products from the site steam plant
and from diesel- and gasoline-fired internal combustion engmes-- Carbon

monoxide, oxides of sulfur and nitrogen (NO,), and hydrocarbons are: emmed from

gas-fired boilers in Building 2, and diesel and gasoline engines in Butldmgss 2,17,
and 19. Volatile organic compounds (VOCs), some of whnch are toxic air
contaminants regulated by the state, and acids are emltted from {aboratory
operations, primarily in Buildings 1 and 3. There are no aperauons at NIPER, other
than the gas-fired boilers, that could be considered cq‘ntmuauﬁ émission sources.

Irr general, the Survey team found that qu em{ﬁron ;Qurces for fuel-burning
equipment at NIPER are below the mmlmum source uze or otherwise do not fall
within Federal regulations. Howevey, theé‘tate M Oklahoma may require state

permits for fuel-burning equipment andother $ources of hydrocarbons for which -

NIPER has not applied. Addmonaﬂy, tha sne has not prepared an air emissiorns
‘inventory for hazardous and toxic emnssrcms 1o demonstrate compliance with state
standards. KN

~Air emissions from NYPER operatmns generally can be attributed to the followmg
facilities: - ‘ Y -
,_-~:;La!§b{§f§'r§5berations- Buildings 1and 3
" PéwerPlant/Utilities - Building 2
+.":Machine Shop and Carpentry Shop - Building 5
Qarage/Automobile Engine Testing Laboratory - Building 7
Refinery Laboratory - Building9
Mass Spectroscopy Laboratory - Building 13
Paint Shop - Building 14
Special Projects Laboratory - Building 15
Hydrocar.bon Fuel Storage - Building 16, Main Tank Farm, Caves facility

w
>
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® Fuel/Engine Systems Laboratories - Buildings 6, 17, and 19

The relative locations of these facilities are illustrated in Figures 2-2 and 2-3. Air
emissions and controls for each facility are discussed in detail below.

- Buildings 1and 3 - Engineering and Physical Sciences and Chemistry Laboratories

Buildings 1 and 3 contain most of \ne physical and chemical laboratories at NIPER.
The major portion of the VOCs and acids used at NIPER are used in these two
buildings, Specific activities in Building 1 include chemical charactenzatnon and
distillation of crude oil, extraction of petroleum fluids from core samples 1nd core
flooding and steam flow studies. Laboratory studies conducted an. Buddmg 3indlude
crude oil distillation, chemical and physical charaderazatnon of cmde Bil: and diesel
fuel, and acid digestion and ashing of crude oil. <o

Most common acids and organic solvents are used to some extent in Busldmgs 1and
3. Specific organic compounds used routmely throuhhnut t'he Building 1 and 3
laboratories include toluene, petroleum ether (a Hydrocarbon mixture composed
primarily of pentane, hexane, and heptane) ethyt ether, acetone, acetonitrile,
carbon disulfide, and various a.:phatwc hydrocarb‘\ns chlorofluorocarbons, and
alcohols. Toluene and petroleum ether are used to clean laboratory.-equipment as
well as for laboratory studces Carboq dlsuf‘hde is used as a sample diluent in gas
chromatographic analyses® Benzene chloroform (chloromethane), and carbon
tetrachloride are used.i m 5everaj laboratones in Building 3, including Rooms 209 and
313. Chlorinated soh/ents* mcludmg methylene chloride (duchlorometkann) and
11,1 tnchtoroethane are also used, but not to as large an extent as are the non-
chiorinated. Scﬂvents Ac»ds used in the laboratories include sulfuric, acetic,
hydrochlonc hydr’oﬂuonc and phosphoric acids. Mercury is used in one laboratory
for core charecterfzation studies.

Organic“cr‘j::rgpounds and acids used in laboratory hoods in Buildings 1 and 3
evaporate into the hood exhausts to some extent. It is expected thit the major
portions of the compounds used in most of the Building 1 and 3 laboratories are
disposed of as liquid waste and not evaporated, based on the nature of the
laboratory operations. Waste management and disposal are discussed in Section

4.1,
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Ventilation of the laboratories in Building 1 is accomplished by a system of
laboratory hoods that vent to several ~vhaust blowers on the roof of the building.
Makeup air is provided by several makeup air blowers located on the opposite side
of the building roof from the exhausts. The configuration of the makeup and
exhaust blowers on the roof of Building 1is horizontal.

Ventilation of the laboratories in Building 3 is accomplished by a system of 22
laboratory hoods that vent to a single exhaust blower in the bunlding. dttic, and
individual emergency exhaust fans that vent through the buuldmg wmdows
Routine ventilation is provided by the exhaust blower; the window., fans ai'e used
only in emergency situations such as laboratory spills of volatile’ chemlcals Mafceup
air is provided to the laboratories by a single makeup air bloweralsd !oca!ed in the
building attic. SRR "

The confnguraﬂon of the makeup and exhaust hlowérs in Buﬂdmg 3 is horizontal,
and the two blowers are separated by a distance of a'bﬁut 10 feet. Building 3 has
experienced periodic recirculation of the, Iaboratoty exhaust into the building
intake air. A ventilation study of Buﬂdmg 3has been completed and it indicated
that up to 8 percent of the exhaust gas can be recirculated under worst-case
condmons Installation of a 10- f6ir ver‘uca| stack on the laboratory exhaust was
proposed as a solution to the prob M 1nstaHat|on of the stack was not completed
at the time of the Survey Addmon of "this stack is expected to eiiminate the
recirculation of the ex‘naust arfd wm also significantly increase dispersion of the

exhaust gas.

Building 1 has al>o expenenced periodic recirculation of laboratory exhaust; the
problem is notas, pronounced as in Building 3, as a smaller quantity of chemicals is
used. fhan m Bunldmg 3. A ventilation study was planned for Bunldmg 1in 1988,

subsequem to the Survey.

Specific laboratory operations in Buildings 1 and 3 that have air emission
implications are discussed individually in the following paragraphs.

Building 1 - Core Characterization Laboratory, Room 130 - Toluene is used to extract
petroleum fiela fluids from core samples in a laboratory hood in this laboratory.
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Some toluene is evaporated into the hood exhaust during the extraction process.

The pore spaces and pore size distribution of core samples are measured in this

laboratory by subjecting the cores to mercury under pressure. The cores are

weighed before and after the pressure test, and the pore spaces in the core sample

can be determined from the weight of mercury absorbed by the core sample. The

test is destructive, and the mercury-containing cores are disposed of as hazardous
waste as discussed in Section 4.1. Air emissions of mercury from this laboratory are

expected to be negligible, as the mercury is used in approximately 1- pound
quantities and at room temperature. o

Building 3 - Extraction Laboratory, Room 313 - Laboratory stu.dres conducted in

Room 313 are related to the separation of petroleum constftuents by sblvent

extract' *n, chemical separation, and liquid chromatographyt S'eparatrons are

conducted in two laboratory hoods and in one large, fully enc!osed Canopy hood, all

of which exhaust to the laboratory ventilation system Most{y nonchiorinated
solvents are used for large-scale extractions of fuels ‘in the canopy hond, the most
common being pentane and ether. Some methjlene chlorude chloroform, and
dichloroethane are also used. K

) .
o .t
T " o»

Liter quantities of benzene are used to separate petroleum constituents from solid

adsorbents in small-scale extractron apparatus in the laboratory hoods. The
benzene, containing petroleum constm}ents is evaporated in a vacuum evaporator
and then collected in a water -cooled ‘condenser. According to the laboratory
operator, about 4 ga,lfohs (ga%) ‘pet. rhonth of benzene are used in the laboratory

- Most of the benzene'used is dlsposed of asliquid waste as discussed in Section 4.1.

Building 3 - Dzstrllatron Laboratory, Room 216 - Batch-scale distillations of crude oils
are conducted tﬁ “thei“distillation laboratory using o~e 6-liter arnd one 1-liter
laboratOry-ecale apparatus Residual still-bottoms and condensed hydrocarbon
||qu|ds§t,e col\ected in bottles for analysis, and noncondensible hydrecarbons such
as metha‘rte,and ethane (light ends) and small amounts of H»S are vented through a
flexible hose to a laboratory hood. According to the operator, approximately 4 to 5
batch distillations per month are conducted in the laboratory. Emissions of
hydrogen sulfide will not affect ambient air quality, based on the small amount
emitted.
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Building 3 - Diesel Fuel Characterization Laboratory, Room 211 - Diesel fuel is
digested in liter quantities in a laboratory hood in this laboratory, using hot sulfuric
acid. The digested fuel samples are subseque‘ntly ashed In an oven and the ash
analyzed. Small amounts of oil fumes and acid fumes are emitted durlng the acid
digestion and ashing.

Building 2 - Power Plant/Utilities |

Building 2 contains two gas-fired hot water boilers and ‘two lithiumbromide
absorption water chillers. The boilers provide heat and hot wager. for NIPER
operations, and also operate the chillers. The boilers and chillers, were instaUed in
1961. The capacity of each boiler is 9.0 million British thermal qmts per - four
(MMBtu/hr) heat input (6.25 MMBtu/hr output), and the total am\ua{ natural gas
consumption of the boilers is on the order of 30 million cub‘rc feet (ﬁ3) The boilers
emit small amounts of sulfur dioxide, carbon monpxcde mtrogen oxides, and
hydrocarbons. Emissions of sulfur dioxide are on the évder of 20 pounds per year
(Ib/yr), and non-methane hydrocarbon emnsanns ueon ﬁ!eqrder of 200 Ib/yr, based
on EPA emission factors (EPA, 1986). 5 K

-
.
()

-“

smaller gas -fired boilers and two elec.trncaﬂy drwen water chillers. The capacity of
each of the new boilers is expected to. be 4 MMBtu/hr heat input. The new boilers
are expected to be smaller" than the anstmg boilers, and natural gas consumption
and emissions of combustcon proddc‘ts will decrease upon installation of the new
~ boilers and chillers:. Constfuctlon permits for the proposed new boilers had not
been apphed fm at the tume of’the Survey.

BunldmgS Mach{ﬁe Shc:p and Carpenter Shop

Building-'.i-tontams a metal machine shop and carpenter shop. The machine shop
consists of-several tools, such as lathes, drill presses, soldering benches, and welding

machines, which are normally used with steel, aluminum, copper and other metals.

One pour of lead (800 Ib) was done in 1986. Lead has not been used in the machine
shop in significant quantities before or since 1986 and significant emissions of lead
from the machine shop are not éxpected. The machines are vented by flexible hoses
and wall-mounted vents during use, which exhaust cutiing fluid fumes, welding

3-8
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fumes, and particulates from the machine areas. One solvent parts cleaner, which
uses approximately 200 gal/year of a proprietary mixture of nonchlorinated
solvents, is located in the machine shop and emits small amounts of these solvents.

The carpenter shop consists of several power saws and benches, which are normally
used with wood. Materials such as plexiglass, ceramic materials, and non-asbestos
ceiling tiles, are also cut in the shop on a nonroutine basls, The machines are
exhausted to a bag filter, which collects dust from the cutting operations. The
control efficiency of the bag filter has not been measured, although the' \efﬂciency
of a bag filter is generally above 99 percent. No control parameters: i &, \pressure
drop across the filters) are monitored. The bags are manually cleaned about tw1ce a
year and the dust disposed of in a municipal landfill. The. parts cleaner ' the
machine shop emits small amounts of solvents to the atmosphé’fe .Other air
emissions from the machine shop and the carpenter shop' arhne.ghguhhe

O
.,
e '
D)

Bmldmg 7 - Garage/Automobile Engine Testing Labora*tofy

e ‘
. r,' ; .
o T, J

Building 7 is used to test automobile eng_me em:ssso{ws and to maintain NIPER fleet
vehicles. A separate area of the bunldnqg. s used for storage of fuel samples,
solvents, - and other organic mater:als T.he autqmoblle test area is an open area
contamlng emissions test equrpme-nt Aummobnle emissions tests are conducted
infrequently, and the exhaust from me te§ts is vented outside the building by a
flexible hose at floor IeveI The exhausi gas composition and total emissions are
roughly similar to thmser of ah. aqmmoblle in normal service, on the order of 400
ppm of NOy, 40 ppm of hydrocarbon,, and 0.3 percent carbon monoxide based on
EPA em\ssuon factors EPA, 1986

one mld caustlc crganer which are used to clean such items as automobile parts and
tools. Ro*th solvent cleaners are about 1 foot by 2 feetin area. One of the cleaners is
equupped v_v,;th a slot vent and cover, and is exhausted to a roof vent. The other
solvent cleaner is a small portable unit that has a cover but is not ventilated. This
unit was not covered during the Survey. Both cleaners use a proprietary mixture of
chlorinated solvents, and solvent use 1s on the order of two or three 55-gallon drums
every b months. The caustic cleaner uses a mixture of detergent, cresol, and
chlorinated solvents, and also was not fully covered during the Survey. The

3-9



3

fuel/solvent storage area contains cans and drums of fuel samples, fuel additives,
waste gasoline, and solvents. The storage area Is exhausted by the general building
ventilation system, and solvent odors were noticeable in this area during the Survey.

Fugitive emissions of volatile hydrocarbons result from the solvent and cold caustic
cleaners and solvent/fuel storage areas. The emissions are not large, based on the
inventory of volatile materials stored and used in the building: however, emissions
can be reduced through use of covers on solvent cleaners and storage contaliners.

ot

Lo

Building 13 - Mass Spectroscopy Laboratory il

\
AT \,
[

Building 13 contains several mass spectrometers, which are uséd fqr anaIySes of
hydrocarbon and other laboratory samples. Organic cq.nstntuents' emitted from
mass spectrometer exhaust vents include gram quantrtfes ot a wlde variety of
reagents and samples, and also chlorinated and. npnchLm}nated solvents (e.g.,
toluene, methylene chloride, acetone) used i.n Iabofatory .operations and for
cleaning laboratory equipment. Perchloric ac.nd f&gased 5porad»cally in a laboratory
hood in Building 13 to clean ceramics. The, hood is eﬁulpped with a manual water
washdown system, and the hood is washectaftereuh use, Chromic acid is used in
pint quantities on an intermittent. basnsqn a hpod adjacent to the perchloric acid
hood. Emissions of chromic and pe{chiorlc aclds to the atmosphere are negligible
based on the amounts used, R

‘Y
Yoo
o’ Y )

s

'

Building 14 - Paint Shdp
Building 14 contalns a walk m pamt spray booth and an open area for spray/brush
painting. The m&_}orlty of projects involve brush painting. The spray booth is

exhausted- through a-$4n to a roof vent, and paint emissions are controlled by a
fnberglass fllter Tbe filter controls particulate emissions, but is not designed to be
effectlve‘ 4n controlling solvent emissions, which pass through the filter. The
‘spray/brush_.pamtmg area is exhausted by a floor vent that is not equipped with a
filter. Expected emissions of solvents from paint shop operations are less than 100
Ib/day, based on the amount of paint used. The facility was inactive during the
Survey.
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Bullding 9 - Refinery Laboratory

Bullding 9 contains a laboratory-scale (6 gal/hr feed rate) vacuum distlilation unit
that is used to separate crude olls. The unit was being operated on a nonroutine
basis at the time of the Survey, but may be operated 24 hours per day, depending
on the requirements of the particular experimental study. Crude oll feeds are
generally heavy oils, and some high-suifur olls are used In the laboratory. The
laboratory also contains a gas chromatograph and a bench-scale (10-cubic-
centimeter-capacity) catalytic cracking unit. The laboratory does not have a
bullding-wide ventilation system, and ventilation is provided by sevefai bOOds The
distillation unit and chromatograph are exhausted mdwldually amd f(exu’ble trunks
are used to exhaust odorous fumes from the laboratory. :

€0 .
[ v
n' - l..,,‘ [
‘

At the time of the Survey, the distillation unit was scheduled to be used for a series
of experiments involving the reaction of HzS with.j. Thé pamre of the planned
experiment is that the H2S reacts nearly comgletely Mth the oil; however, some
emissions of H2S are expected. Itis estimated by., NJP\E&pQrsonnel that one 20-liter
cylinder of pure HzS will be used in the e'xpercme'nts It is not expected that
emissions of HzS will resuft in any violation of the s-t.ate ambient air quality standard
for H2S, based on the small amoun.t em\t-ted

The exhaust from the crude ol distrllatlon unit may contain hydrogen, light
aliphatic hydrocarbons,, and hydrogen suifnde depending on the composition of the
feed oil and the type, of experimem Light hydrocarbons are collected in a liquid
nitrogen trap, and n‘way be' thtIed for analysis or disposed of. Hydrogen sulfide, a
condensible gay, is als‘o COHected by the nitrogen trap. The nitrogen trap is
exhausted through a robf vent to the atmosphere. Oil fumes from the hot
dnstnllat»on products aré exhausted by a flexible trunk. Fugitive emissions of toluene
and; atetorie resytt from cleaning of 5-gallon metal cans used for petroleum
samp!e§ and from cleaning other laboratory equipment. The waste liquid toluene
is cotlected and reused to clean laboratory glassware.

Building 15 - Hydrotreatment Laboratory

Building 15 contains a laboratory-scale hydrotreatment unit-that treats heavy
hydrocarbon fractions with hydrogen gas. The unit uses 870 cubic centimeters per
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minute (cm3/min) of hydrogen and can treat 120 cm3/hr of crude oil. The unit was
operating during the Survey, and had been operated 24 hours per day for the 4
months prior to the Survey. No experiments had been coi.ducted for 2 years prior to
that time. The hydrotreater may be operated on a continuous or intermittent basis
depending on the requirements of the particular experimental study. The
laboratory also contains an autoclave used for supercritical extraction studies using
toluene, and two hoods used for cleaning equipment and heating oil samples.

The exhaust from the hydrotreater contains hydrogen, light aliphatic hydrocarbons
(methane to hexane), ammonia, and approxirmnately 5,000 parts per m&llon (ppm) of
H2S. The exhaust rate during continuous operation is 750 cm3/mm Ne' kmlsslon
controls are applied to the hydrotreater exhaust. It is not expe.cted that emfssions
of H32S will result in any violation of the state ambient air qualltyrgandatd for H3S,
based on the small amount of H2S emitted. Oil fumes resuit ffpm pemodlc heating
of oil samples, and fugitive emissions of toluene ancl other.orgamc solvents result
from equipment cleaning. L

N
“
c,'

Many of the chemicals stored are volaﬂle »hydrocarbons and the petroleum samples
stored contain volatile components Fuels ‘are blended in a separate fuel mixing
room Iin the building. The stora.ge ‘tooms are mantained below ambient
temperature to mmlmlze evaporauQn ‘and degradation of the stored materials. The
center room is mamtamed -at 4S°F and the outer rooms (including the fuel mixing
room) are malntmned a‘c 60°F Matenals are stored in closed containers and no open
containers ware found dUrmg the Survey, The building ventilation system exhausts
ata, ate af appl‘qﬂmaﬂely 10,000 ft3/min, and provides 12 complete air changes per
hour to prev:ent fhe formation of explosive conditions. The fuel mixing system has a
dedncated yventilation system used when fuels are being blended. The building is
equipped.wjth explosimeters to monitor explosive conditions, and a foam system
for fire suppression.

Fugitive emissions of organic chemicals and petroleum constituents result from

evaporation of stored bulk chemical and petroleum samples intg the Building 16
ventilation system and blending of fuels in the fuel mixing room. Exhaust
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concentrations are expected to be negligible under normal storage conditions,
based on the use of closed containers, controlled temperature conditions, and the
high exhaust volume, Emissions of VOCs are estimated to be on the order of 100
Ib/year.

Main Tank Farm

The Main Tank Farm contains four 30,000-galion, two 20,000-gallon, and three
10,000-gallon fuel storage tanks. In addition, two 10,000-gallon tanks a;e located

-
‘N
A\
‘e

experimental requirements. The tanks are filled from tank twcks, using quick
disconnect-type hose connections, and have permanentsubmerged"flﬁ pipes

Each tank is equipped with an emergency vent deugned to opEn at 0.5 pounds
pressure, and a custom-designed U-tube breathing vent that keeps the stored fuel
under nitrogen pressure to prevent air contamln&ﬂen Ni‘trogen isbubbled through
the U-tubes to maintain nitrogen pressure, m éqeb tan\t and all tanks are connected
to the same nitrogen supply system. % [« " g

e
0. .

,,,,,

As nitrogén gas Is periodically vented from the storage tanks to compensate for
changes in tank pressure, the nltrogen system is oniy partially effective in
controlling hydrocarbon emtss!ons from the tanks, which result from changes in
temperature and from: fﬂling aqd emptymg the tanks. Fuglitive emissions of fuel oll
constituents result i(om me| storage tank working and breathing losses. Fugitive
emissions from, the tank farm ate estimated to be on the order of 100 |b/year based

on EPA emis.sion fadors (EPA 1986). ‘

n 74,
c .'

Bulldmgs Bui|qu17 and Building 19 - Fuel/Engine Systems Laborataries

Bquing 6 cqntains two engine test cells and a vehicle test room. One engine test
cel' contains two 150- -horsepower (hp) stationary diesel engines, one of which is
partially dismantied, and the second cell contains one 750-hp stationary diesel
engine. At the time of the Survey, Building 17 contained two 250-hp gasoline
(aircraft) engines, two small dismantled diesel engines, and six small gasoline

3-13



engines. The six gasoline engines are scheduled to be taken out of service in 1988,
The characteristics of each engine are summarized in Table 3-2.

The stationary engines are used with dynamometers to test engine wear and
performance and emissions characteristics of various fuels, Exhaust gas volume and
composition are among the parameters measured. The vehicle test room s used for
automobile dynamometer tests and emission tests,

Building 6 also contains several chemistry laboratories in which analyses of fuels and
fuel additives are performed. Analyses are performed in several labgratory hoods.
Chemicals used In the laboratories inciude benzene, carbon tetrbchlorlde
acrylonitrile, methylene chloride, and hydrochloric, nitric, and acetlc acid¢,  Alr
emissions from these laboratories are negligible, based on ‘t‘hé qua'htlties of
chemicals used. B,

The diesel engines in Bulldings 6 and 17 exhaust 'through .rnufflers and smoke
chambers to individual roof vents that rise aaprwmbte]y 6 feet above the roofs of
the two bulldings. The gas engines In. Euildi‘n_g 1? have a single exhaust. The
muffler for the 750-hp engine exhausts verﬁcally,«qu the mufflers for the two 150-
hp engines exhaust horizontally, Thé ang‘mes in Bullding 17 exhaust through wall
vents. There are individual mufflers on each engine in addition to an external
muffler for the diesel engines DO

i Q

'1
.
G0

Emissions are monltoréd duréng tgs‘ts and vary depending upon the type of fuel and
test conditions. Test‘rum may, vary from 1 to 8 hours, depending on the particular
test program, Dunng the Survey, both the 750-hp and 150-hp engines in Building 6
were operated fgx severathours over several days' time. The operation of the large
engine was, pam;fa mbnth- -long test program. None of the engines in Building 17
were operated duung the Survey,

The diesérl.};nd gasoline engines in Buildings 6 and 17 emit small amounts of sulfur
dioxide, carbon monoxide, nitrogen oxides, hydrocarbons, and particulates. As the
emissions vary significantly depending on the test program and fuel type, emission
estimates are based on annual operating hours and EPA emission factors (EPA,
1986). Estimated emissions are summarized in Table 3.2, Although it is likely that
these engines may occasionally exceed various emission standards, the intrinsic
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nature of the research performed, namely the tesfmg and measurement of engine
performance as It relates to emissions fevels, necessitates that emissions exceeding
accepted standards occasionally occur. After the Survey, the Oklahoma State
Administration verbally indicated to NIPER that emissions sources typically are
exempt from emission limitations under such circumstances.

Stationary gasoline and diesel engines are considered by the state to be "fuel-
burning equipment” and as such, installation of new engines and operation of
existing engines require state permits unless specifically exempted by"l‘the state.
NIPER contacted the State Administrator by telephone after the commetiqn of the
Survey, and the Administrator indicated that, based on the small. size” and low
number of operating hours of the existing test engines, they wquld be exempt from
permit requirements. The state requested written notlfncatipn o'?'the size‘and hours
of operation of each engine, and Is expected to provldé wntten eXempﬂon of the
existing engines to NIPER based on this mformatmm The ’state nay also exempt
installation of any new engines from permit reqylreméqts

'!f e N
. |. e, o
. Wt Flegda (Y
t X ". ‘.' gt

3.1 2.2 Nolise Emission Sources and Comrol‘s'f,"w.

Elevated noise levels from NIPER opew‘aﬁgns are.the result of stationary diesel and
~ gasoline engine testing in Buildmgs ) and 17, as located on Figures 3-1 and 3-2,
Testing occurs penoducally durmg dayligbt hours and may last from 1. to 8 hours.
Noise emissions from 1he engmes “are controlled by commercial and custom
designed industrial mu*Fflers, and 10 some extent by the physical enclosure of the
test buildings and oﬁ:er surroundmg bulldings. The muffler for the 750-hp diesel

Y
1 ‘ .
.“' . [

enginein Bu|ldmg 6 andihe diesel engines in Building 17 were custom-designed by

measuring 'the fre.quency distribution of noise emissions from the engine, and
deslgning the Muﬂ' &rs specifically to reduce the highest level frequencies. The
mufﬁws forthe twb 150- hp diesel engines in Buildiny 6 are commercial industrial
mufflers ‘The mufflers for the Building 6 engines are located outside the building
on the roo,f. Mufflers for the engines in Building 17 are also located outside the
building.

Mufflers of proper design and size have proven effective in reducing noise emistions
from stationary engines at NIPER. Diesel engine tests were conducted in Building 17

3-16
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in July 1986 with and without mufflers. Noise levels measured by NIPSR personnel
at the site boundary were 72 dB without the muffler and 60 dB with the muffler.
Uncontrolled noise levels as high as 90 dB have been measured at the site boundary.
Tests of the 750-hp engine in Building 6 conducted during the Survey were
inadvertently started using a smaller muffler than that normally used for the

- engine. A maximum noise leve! of 86 dB was measured at the property line (Figure

3-1) using the smaller muffler. After installation of the larger muffler, noise levels
ranging from 62 to 69 dB were measured at the property line.

Noise levels from the engine tests have historically been a cause of complamts from
local residents. NIPER historical records indicate that complamts were rec!wed by
the facility when daytime noise levels at the site boundary near: Bundmgs 6 br 17
exceeded 70 dB, and when nighttime noise levels, durmg the permd priot to 1987
when night testing was conducted, exceeded 65 dB. Nouse measurements by NIPER
personnel have shown that noise levels at the site b{:undary have exceeded 70 dB

 during tests conducted at both Building 6 and Buxldmg 17 under several different

test conditions for both the diesel and gaso]me engmes; The FHWA daytime
guideline for exterior (outside of buuldmgs}nmse in reﬁdenttal areasis 70 dB. Noise
monitoring data are discussed in deta|l in Sec(mn 3. T 3. 2

‘. LY ’
o il

Movement of some of the test engmes from Bulldmg 6 to Building 17 and from

B Building 17 to Building 19 (Figure 3 2) is scheduled for mid-1988, partially in

response to noise concerns The 750-hp diesel engine in Building 6 is.scheduled to
be moved to Butldmg #‘7 whrch has a cooling system and test area specifically
designed for the engme The two 150- -hp engines are to remain in Building 6." The
two 250 hp anrcra‘tt gasohne engmes in Building 17 are scheduled to be moved to
separatg ethaustwhe'ﬁ installed in Bunldmg 19. New engines may be installed in
Buuldmgs 6, 37 anddor 19, depending on the requirements offuture projects.

Movemen'tﬁ the 750-hp diesel to Building 17 is expected to reduce site-boundary
noise levels from tests of this engine, since the engine test area in Building 17 is
specifically designed for the engine. Movement of the two 250-hp gasoline engines
to Building 19 is also expected to reduce noise levels at the site boundary relative to
previous tests conducted in Building 17, since Building 19 is further from the site
boundary (Figure 3-2). Additionally, the engine manifolds are expected to be
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redesigned when the two 250-hp gasoline engines are moved to Building 19. The
level of noise reduction resulting from the movement of the engines cannot be
predicted.

The 150-hp diesel engines will continue to be tested in Building 6, and tests of the
two small dismantled diesel engines in Building 17 may also be conducted in the
future. Such tests may result in noise emissions above FHWA-recommended exterior
noise levels for residential areas. ;

343 Environmental Monitoring Program | .

3.1.31 Air Emission Monitoring

NIPER does not conduct any monitoring of exhaust gas emussaons -or “ambient air
concentrations as part of a routme environmental momtbnng progra.m Emissions
of criteria pollutants from engine tests are measured- as parf of the experimental
test program however these measurements are, nat enwnded Yor and are not used
engine testing and laboratory operataons are small as discussed in Section 3.1.2,
and are not expected to significantly mzpact local amblent airquality.

NIPER is not required under state’ ngU'&tthS to maintain either an emission
sampling or air monitoring program:, However, the facility may need to
demonstrate compliance WlthState of'Oklahoma Toxic Air Contaminant Regulation
3.8, relating to amblent anr concenfratnons of toxic and hazardous air pollutants, if

emissions are abové de mm|m|s hmltattons, by using chemical inventory data,

dispersion modelrnq soprce ‘characterization, and/or ambient air quality

monltormg

' cogt

‘3.1.3:2"::. ',S}o'ise Einission Monitoring

Noise measurements are periodically taken by the facility environmental engineer
during engine testing using a commercially-procured noise meter. The NIPER
engine test group generally provides notification to the engineer before engine
tests are performed so that noise monitoring may be conducted. Noise
measurements are taken at a se‘ries of standard locations around the perimeter of
the facility. Figures 3-1 and 3-2 show the locations of Building 6 and Buildings 17
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and 19, respectively, and include the locations of off-site residences and points
where noise measurements are routinely obtained. Measurements may aiso be
taken at other locations in response to specific complaints from local residents. The
results of the noise monitoring are used internally by NIPER personnel.

Noise measurements were taken on two occasions during the Survey. Tests of the
750-hp engine in Building 6 were run for 2 hours on February 29,71988, and for 1
hour on March 1, 1988. The tests were inadvertently started using a smaller muffler
than that normally used for the 750-hp engine, and a maximum noise Iev.el of 86 dB
was measured at the property line. The facility environmental engmeeracdered the
test discontinued and a larger muffler installed. After mstaltatlon of the Jarger
muffler, the test was resumed, and noise levels ranging from 62 io 69 dB -were
measured at the property line. A test of one of the 150-hp dnesel engrnesmBuuldmg
6 was run on March 3, 1988, for about 2 hours. Noise leve‘rs rangmg f:om 64 to 74
dB were measured durmg this test.

The most recent noise measurements at NIPER, OthEF th‘an Ihose taken during the
Survey, were taken in 1986. Table 3-3 summamzes hlstoncal noise data obtained by

'NIPER for Buildings 6 and 17 (Building 19 19 a new facmty, and no engines were
installed there at the time of the Survey) .Nolse ievels exceeding the FHWA daytime

gmdelme of 70 dB were measured ‘at saveral {ocations near Building 6 in 1988,
including monitoring location D (Fugum 3 1) and an unspecified location. Noise
levels also in excess of 70 dB’ were measufed at several locations near Building 17 in
1986, including momtnrmg Iocauans B and F (Figure 3 2).

o e
.. .

The noise meter used |$cahbrated every 3 to 4 months by the facility environmental

engineer usmg a cqmmercnauy procured tone generator. Nonroutine calibrations’

may be done be’fore taking measurements that are particularly sensitive, principally
for measurementstaken in response to community complaints. The tone generator
is msetted ‘into the noise meter and provides a series of sounds at specific
rrequencves,,and decibel levels to which the noise meter responds. The tone
generator itself requires calibration, and is calibrated annually by the NIPER
Electronics Department.
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TABLE 3-3
SUMMARY OF MAXIMUM SITE-BOUNDARY NOISE LEVELS RESULTING FROM

ENGINE TESTS

Test ‘ Maximum

Date Building Non?SBL)evel Locationa Engine(s) Testedb :
6/12/86 |Building 6 63.5 B 750-hp diesel -
6/17/86 |Building 6 69.5 B/IC_ |750-hp diesel
6/18/86 |Building 6 67.5 B/C  |750-hp diesel iy
7/2/86 |Building 17 72 D  |Multi-Engine (not spetified)
8/13/86 |[Building 17| 655 E |[Multi-Engine{gasoline/diesef)
8/14/86 |Building 17 68 E  |Multi-Engine (4gasaline)
9/19/86 |Building 17 71 F Multi-Enging{2 gaspline)
10/30/86 {Building 17|  61.5¢ F Multj-Engirie (4 gasoline)
12/11/86 [Building 17 58 D .JMulti-Engire(2 diesels)
2/29/88 |Building 6 86d NS>, |780:Rp diésel
3/1/88  |Building 6 69 NS, ~}750:kp diesel
3/2/88  |Building 6 69 1@!’ 150-hp diesel
3/3/88" |Building 6 74 %0 ] D" [150-hp diesel
* Refer to Figures 3-1 anc!..3‘-2. ‘ |

bSome engine tests conducted p;iﬁ}'to 1987 required engines to be operated

24 hr/day; no nighttime engirg-tests have been performed since that time.,

Some tests condutted in Building 17 in 1986 and 1987 required six gasoline
engines to be operated at'the same time, and other tests involving operation
of more than-orie eriginé.were performed during this period. The six gascline
engines formerly located in Building 17 have been taken out of service, and
no furthermulti~engine tests or nighttime tests are planned.

< specially designed muffler in use.
¢ Incorrbct muffler in use,

NS Not specified
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3.1.4.3 Category Il

Findings and Observations

3.1.4.1 Category |

None

3142 Categoryll

None ot

None B AR
3.1.44 Cateqory !V

Exceedances of noise guidelines. Amblen.tmo“ise tevels at the NIPER site
boundary resulting from tests of statvonary dme! and gasoline engines in
Buildings 6 and 17 periodically exceed the FHWA guideline for new Federal
facilities affecting reSIdentnal areaa and are "a cause of complaints by local
residents. K ) :

Ambient noise levels® resultmg frorh engme tests vary with engine load and
measurement chauon Ncnse measurements taken at NIPER during engine
tests have exceeded ‘the FHWA guideline of 70 dB under several engine test
conditions-at Off‘Slf.E |eca’t|ons in proximity to Building 6 (location D in Figure

3-1) and. Bmldmg 17. (1ocat|ons D and F in Figure 3-2). Although mufflers are

.
‘.
e,

'used to cor\fro‘rerrgme noise, they are not adequate to reduce off-site noise
,‘.fevelsto bebw 70 dB at all measurement locations and engine loads. Local
resrdents have historically lodged complaints at noise levels above 70 dB.
Movement of some engines to Buildings 17 and 19 is expected to mitigate

noise Ievels to some extent. However, movement of the engines, planned for

mid-1988, is not expected to reduce noise levels below 70 dB at all off-site
locations and all test conditions.



2.

Lack of air permits. NIPER has not applied for state air permits for stationary
diesel and gasoline engines, and recently installed hydrocarbon emission
sources.

New and existing stationary engines, classified by the state as fuel-burning
equipment, and hydrocarbon emission sources at NIPER are subject to
permitting under State of Oklahoma Air Pollution Control Regulations 3.7
(Control of Emissions of Organic Materlals), 3.4 (Control of Emissions of Sulfur
Compounds) and 1.4 (Air Resources Management - Permits .Required)
According to the regulations, there is presently no threshold, soume size or
emission rate below which fuel-burning equipment and hydrmrboﬁ emlssion
sources do not require permits. NIPER has not applied for; a:r emlSsnons PErmits
for stationary engines or other air emission sources. ., T

Lack of hazardous_and toxic air pollutant am mton mverrW_a NIPER has not
prepared an air emission inventory for bazar’dous and toxic air pollutant
emissions to demonstrate compliance thh aqphcé'ble standards as required by

state regulations. ) l,

T
LNl l.

State of Oklahoma Tomc Air Ccmammam, Regulataon 3.8 requires facilities
that emit more than 1200 Wb/year of any known or suspected human
carcinogen or high- tomcuty substance (‘Category A) to the air to prepare an air
emission inventory and demon.stréte that ambient concentrations of toxic
substances are wn‘.hm standards “Similar limitations apply to moderate-toxicity
(Category B): and |ow toxmty (Category C) substances. The de minimis

(exemptlon) em+ss:on ‘rate for each moderate-toxicity substance is 1.2

_tons/year or 4 1 lb/hour and that for each low-toxicity substance is 6 tons/year
'or 55 Ib/‘hour

"'NI'PER uses a number of known and suspected carcinogens and highly toxic.

substances including benzene, carbon tetrachloride, and chloroform, as well
as a wide variety of moderate- and low-toxicity substances, primarily in
Buildings 1 and 3. Smaller quantities of these substances are used in Buildings
5,6,7,9,13,and 15. Fugitive emissions of VOCs cohtaining Category A, B, and
C substances result from paint spraying operations in Building 14, chemical
s{orage in Building 16, and petroleum fuel storage at the Main Tank Farm,

(s
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NIPER does not have a comprehensive toxic pollutant inventory that would
demonstrate that emission levels are below the regulatory exemption,
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3.2 Soll

This section describes the solls at the main NIPER facility and the Caves, and
pollution sources and controls. Findings and observations related to solls are
discussed In Sections 3.3.4 (Surface Water), 4.2. 2 (Toxic and Chemical Materlals) and
4.5.2 (Inactive Waste Sites and Releases).

3.21 Background Environmental information

llll

portion ofthe NIPER site Is located within the Caney River ﬂoodpia]n zmd solls tﬁere
are typically poorly drained and have a higher organic cqnten{ th;m the-residual
solls,

)

. . v
. '

f .

There are two principal soil assoclations at NIPER thb Denms Okemah Parsons
Association and the Osage-Verdigris Assocl.atnoq(Pomnew 1968) The Dennis-
Okemah-Parsons Association is found on the s¢uthem portions of the NIPER site and
covers about 60 percent of the site. The as&odé»t.mn tonsists of shallow to deep,
fine- to medium-grained soils on nearly!avél‘tbgqntly sloping lowlands, with low to
moderately low permeabilities (Table 3- A, Wlthm this association the Dennis soils
make up 45 percent, the Okemah s0il§" 20 pe?cent the Parsons solls 20 percent, and
a combination of Bates Eram. Dwigh&, Colllnsvllle and Talihina soils make up the
remainder, e e

N W
'v 'l

The Osage- Verdogrts Assomatlan is found on the Caney River bottomlands located in

the more neﬁherly sectcon ‘of the NIPER facility and occupies about 40 percent of

the site. . Thus associmon consists of deep, fine-grained soils on nearly level
floodplams, with' very low permeabilities (Table 3-4). Within this association, the
Osage’ ious ‘make up about 50 percent and the Verdigris solls the remaining 50
percent(Po,ipne 1968).

The Caves area, located in Osage County approximately 3 miles northwest of NIPER,
is situated within the Niotaze and Darnell soil complex. This uplands complex
consists of moderately deep Niotaze soils that are generally poorly drained (Table
3-4). The surface is a stony loam, the subsoil a yellowish-brown silty clay, and the
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underlying material a grayish shale. The Darnell solls are shallow, well-drained, and
have a high permeabllity (Table 3-4). The surface is a brownish, stony, fine sandy
loam and the underlying material Is a sandstone (U.S. Department of Agriculture,
1975).

Altholigh there are no specific data on the corrosivity of the solils at NIPER, corrosion
Is génerally promoted by acidic solls, clayey texture, and fluctuating water table.
These conditions are present at NIPER, particularly in the Verdigris and deeper
Dennissoll types. o

3.22 General Description of Pollution Sources and Controls

The main source for soil contamination at NIPER is an accldental surface spill during
delivery, transfer, storage, or disposal of hydrocarbon iueis oH &nd solvents, as
discussed in sections concerning surface water (Section 3325, Oboveground and
underground storage tanks (Section 4.2.1.5), and Inadlve waste sites and releases

(SEC‘tIOﬁ 4.5 ) ) "'.," ',‘:4 ""'--‘:." '3..

There are, however, some controls In plar.e that he!pr reduce the possibllity of a
release or reduce the extent of potentlét mntammatlon These include earthen
berms and a clay liner at the Main ’Fank Farm (de§crlbed in Section 4.2.1.5), earthen
berms on all other surface storage tar\ks used for hydrocarbon fuel products (also
described in Section 4.2.1, 5‘). and concrete ‘lined and curbed containment for waste
management areas (descrubed lh Settion 4.1,1.4). A spill prevention, control, and
countermeasure (SP.CQ) plah is in place that delineates specific spill control measures
and remedial procedures to- bé used In the event of a release of a hazardous
substance to thé enylronmeﬂt NIPER also has several procedures for the handling
of hazardqus waste asgiscussed In Section 4.1,

".
LN

3.23 '«.,"“--'I"Ehvironmental Monitoring Program
Soil samples have not been analyzed for hazardous constituents. There is no

ongoing environmental monitoring program that includes soil as a study medium,
noris afuture program planned.

3-28

I



3.24 Findings and Observations

The findings that involve soll contamination are the result of current and past
releases, splils, or disposal practices and are therefore discussed within the context
of other findings in Sections 3.3.4 (Surface Water), 4.2.2 (Toxlc and Chemical

Materials), and 4.5,2 (Inactive Waste Sites and Releases).
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33 Surface Water

This section deals with surface-water features in the Bartlesville area; surface-water
pollution sources and controls at NIPER; historical liquid waste monitoring
programs at NIPER; and findings and observations related to surface water.
Drinking water sources and uses are also discussed.

3.31 Background Environmentalinformation
zj"\'
3311  $urface-Water Drainage RIS

\

NIPER facilities are centered in a four-b'ock complex in Bartlesviﬂe (F‘Igure 2 2)
petroleum storage area known as the Caves and also part Qf NIPER is*1ocated 3 miles
northwest of the main area (Figure 2-3). Both areas are {ocated withm the Caney
River basin. The main facility is 1/2-mile southwestof 1Y Canay River. The Caves
are approximately 100 yards from an unnamed, intm‘msttem tributary that flows
into Butler Creek 1/4-mile downstream and, Sl. Mequ&‘m,ly,mto the Caney River 5
miles downstream (Figure 2-3). Butler C.reek is, dammed to form Lake Hudson 2
miles upstream of the intermlttent tributary,conﬂdencé

Gaging stations on the Caney Rwer hearest the main site are 23 miles upstream and
40 miles downstream. Flows at the upstneam station averaged 347 cubic feet per
second (ft3/s) for a 35- year’perlod of necdrd preceding October 1985, the month for
which the most recent data are available extremes have been measured at no flow
to 51,000 ft3/s, Flows at'the doWnstream station averaged 925 ft3/s for a 32-year
period of record precedmg October 1982; extremes have been measured at no flow
to 38,500 ft3/s (HaUth et'al’, 1987). The flows of the Caney River are regulated by
Hulah Dam, 33 ?nﬂes aiprstream of NIPER, and Copan Dam, on the Little Caney River,
17 rmles ups*tream pf NIPER. The Caney River flows into the Verdigris River, 72 miles
downstream of Bartlesville; the Verdigris River then flows into the Arkansas River
60 miles downstream (Figure 2-1).

The NIPER site has no permanent surface-water features, During rainfall events and
snowmelt, drainage occurs by overland runoff from permeable and impervious
surfaces across the site, Overland flow is then collected in gutters and unlined
drainage ditches, as illustrated in Figure 3-3, which eventually discharge to the
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Caney River (Figure 2-3). Stormwater alse infiltrates into permeable surfaces and
most likely is transported in the shallow groundwater to the Carey River, as
discussed in Section 3.4,

At the Caves, there are also no permanent surface-water features. Drainage occurs
by overland flow to the off-site intermittent tributary described previously.

3.3.1.2  Flood-Prone Areas

| "'

Basea on the National Flood Insurance Program Flood Insurance Rafe- Map (HUD,

1980), the 100-year and 500-year floodplains of the Caney Rwer with, elevaxions of

676.4 feet and 680.2 feet, respectively, include portions of the N!PER Stte (Fagure 3-3)
(Ebert & Phinney Architects, Inc., 1986). Most of Blocks A.and Bare ‘sutside both
floodplains while most of Blocks C and D are within bot'h ﬂoodplams A review of

site documents and plans and interviews with site p‘ersonnei ifditate that there is

some uncertainty regarding the elevations of SOme NlPER strucLures As a result, it is
not clear which facilities at NIPER may be pupneaﬁo “""'Qdmg Table 3-5 presents
reported elevations of some structures, as. we1l -as el'e’vgtsons measured during the
Survey with the assistance of NIPER persennel uslng a surveyor's transit. Of the
structures listed, all are outside the 100 year ftoodplaln but wnthm the 500-year
floodplam RN

During a 500-year flood. event in Oct.ober 1986, floodwaters were measured at 22
inches above the floo; in Buildmgs 36 and 17. Some of the tanks at the Main Tank
Farm, which had been newly mstalled and were only partially filled with fuel,
floated. They-wére f|lled wnh water to anchor them and, after the floodwaters

receded, the ballasj: water -and an unreported, although probably small, amount of

fuel werepumped ou‘l’onto the surrounding ground.

3.3. 1 3 Water Supply, Uses, and Treatment

Water supply to NIPER is provided by the Bartlesville municipal system. Water is
piped from Lake Hudson and Hulah Lake, described in Section 3.3.1.1, to a water
treatment plant in Bartlesville.__As a secondary source, water may also be taken
from the Caney River downstream of NIPER in Bartlesville. After treatment by
~ sedimentation and chlorination, the water is distributed to users through ductile or
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 TABLE 3-5

< ELEVATIONS OF STRUCTURES AT NIPER (IN FEET ABOVE MEAN

SEA LEVEL)

Location

Building 16
First Floor

Engineering
Plans

680.02

Measured During
Environmental
Survey

679.4

Building 17
First Floor

679.0b

-C

Building 19
First Floor

Waste Transfer
Platform
Floor

Main Tank Farm
Top of Berm
. BottomofTank 9

Tank Area Adjacent to

Building 19
Top of Berm

. aBenham, Holloway, &Spfagén': 1979
bEbert & thney Architects; |nc “r986
cNo measurement available™., “

‘.
L] K
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cast-iron pipe. The current water treatment plant was constructed in about 1930
before that time, the city was served by another treatment facility. NIPER has
reportedly been on the municipal system since the Institute's inception in 1918.
Municipal water is used at NIPER at drinking fountains, at lavatory sinks and toilets,
at laboratory sinks, and for the cooling tower and boiler systems and lawn
irrigation. There are no other sources of water with the exception of bottled
deionized water that is used in laboratories.

()

3.3.2 General Description of Pollution Sources and Controls ol

Three types of wastewater are generated as a result of NIPER operatnons --samtary
wastewater, industrial wastewater, and stormwater. The' sources of “these
wastewaters and the treatment and disposal methods used afe d'tscussed in the

following subsection:s.

3321  Sources of Wastewater .

Sanitary Wastewater ‘ ,rfg.

Sanitary wastewater is generated from 17bu4fd£h.gs at NIPER -- Buildings 1, 2, 3,4, 5,
.6,7,8,9, 13,14, 15, 16, 17, 18, ‘|9 and ﬂ'!e Credit Union (Figure 3-3). The major
sources at all of these buildings are iayatory sinks and toilets and drinking water
fountains. The bucldmgsamtary lines. flow into one of three 8-inch municipal lines
that run under Blocks’ A B, and D réspectwely (Figure 3-3). The 8-inch lines from
Blocks A and B conhéct 10. 3 18- mth municipal line that runs east under Lupa Street,
while the 8- mch tine under Block D connects to a 15-inch municipal line that runs

under Herrnck Streg‘t The-15. inch lines eventually connect to the City of Bartiesville

pubhcly owned treatment works (POTW), as described in Section 3.3.2.2.

This sénjféx;ystem also carries industrial wastewater from NIPER as described below.
Industrial Wastewater
The major sources of industrial wastewater at NIPER are laboratory drains in

Buildings 1, 3, 6, 9, 13, and 15; shop drains in Building 5, 7, and 14; and cooling
tower blowdown and once-per-year complete draining of the main cooling tower
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and the cooling tower associated with Building 17. A minor source is the small
photographiclaboratory in Building 3. |

Most liquid hazardous wastes, which are generated in relatively small quantities in
laboratory and research areas at NIPER, are generally managed pursuant to the
Resource Conservation and Recovery Act (RCRA), as described in Section 4.1. They
are segregatéd in separate containers and hauled off-site for disposal. However,
small quantities of some chemicals, including acids and bases, may be discharged
into laboratory and shop drains. .,:'l._'

The main cooling tower and the coolmg tower associated wigh: 'Bufldmg 17 use
potable water treated with algicides and non- chromate-doﬁtammg corrosion
inhibitors. Approximately 2,300 gallons of cooling water as Btbwdown, are
discharged from NIPER per day to the sanitary sewer sysfem Also once per year the
cooling towers are emptied of their contents for,'mamtenahte As a result, an
additional unknown volume of cooling water is. dlscharged 1o the sanitary sewer
system. The concentrations of algicides angd-. cor‘mﬂon‘inh;bntors contained within
the blowdown and the yearly mamtenanoe dns‘charge are unknown,

The photographic laboratory annuauy dlschaf.ges approximately 18 gallons of
process solutions, containing 252 g\'ams of silver, to the sanitary sewer. The effluent
concentration of silver when released to the city sewer system has been estimated

to be 0.011 milligram per hter (mg/L) (modlfled from Steele, 1988a).

Because the mdustrual and sao:tary systems are combined in NIPER bunldmgs both
types of wastewaters ﬂow mto the same municipal sewer collector lines, described
previously.- There are no séparate records for the volumes of sanitary and industrial
wastes, duschargeé However it is estimated that a combined 16,800 gallons per day
are .dlstha,rged to.the municipal system, including 2,300 gallons of coolmg water
(Steele, ‘1988a

Stormwater
Stormwater is generated by rainfall and snowmelt runoff from paved areas (parking

lots, roads), rooftops, and permeable areas such as lawns. Stormwater most likely
incorporates oils, grease, and lead and other metals from parking lots, driveways,
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and roads as it flows across the site. In addition, it may incorporate petroleumn from
leaks and spills at such NIPER facilities as the Main Tank Farm, as described in Section
4.5.1, and from such potential sources as other aboveground tanks (Section 4.2.1.5),
the Hydrocarbon Fuel Storage Building, and the Waste Transfer Platform. As an
example, an oily sheen was observed on surface water in a drainage ditch that
receives runoff from the Main Tank Farm area. Precipitation that falls within the
berm surrounding the Main Tank Farm collects in a sump within the berm.
Periodically, the sump is visually inspected for evidence of spills. If no fuel is
observed, the sump contents are pumped outside of the berm and are é‘llowed to
percolate into the soils or to flow along the drainage ditches leading to the Caney
River. However, nonvisible contaminants or contaminants adsorbéd: onto sedlment
and debris on the bottom of the sump may be di scharged ""‘..f:v.,

The routmg of stormwater flows was discussed in Sectmn 33 1 1, In addition,
stormwater percolates through permeable surfaces'thto the shallew groundwater,
which flows to the Caney River. Thus, any srqmﬂcanﬂeaks and releases on the
surface or from underground tanks may resqttm s;i?:face'awater contamination as a
result of groundwater transport. T

3.3.22 Wastewater Treatmentggq‘d'ai:s‘ggm dal-
Sanitary and Industrial Wa§tgwater

There is no pretreatment of the combmed industrial and sanitary wastewater at
NIPER before it is routed to the Crty of Bartlesville POTW. However, there is an oil-

water separatot at'the Hy_drocarbon Fuel Storage Building (Building 16), which is

used jn the Ltv'ant o.f.a sp||| within this facility. All floor drains within Building 16 are
connecteif to thtésepar'ator If an oil spill occurs, oil is routed through the separator
to a: 500 gaHon siwip (Section 4.2.1.5), while any separated water is discharged to
the samtary sewer system. With the exception of the October 1986 flood, in which
the water'level in Building 16 was 22 inches above the floor, the oil-water separator
has never been used.

The POTW, located in Bartlesville, has a 7-million-gallon-per-day capacity. It uses a

secondary activated sludge system, and the sludge is land-applied. The liquid
effluent from the plant is discharged to the Caney River and is NPDES-permitted.
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Before the POTW was constructed in the late 1930s, most wastewater throughout
Bartlesville was discharged directly to the Caney River.

The City of Bartlesville is in the process of instituting its industrial pretreatment
program. NIPER is presently classified as a significant user since, based on a
qualitative analysis, it could potentially have a significant impact on the operation
of the POTW. However, once the City's pretreatment program is fully developed
and a more detailed analysis is made of the volume and quality of NIPER's effluent,
NIPER may be removed from that category. During the Survey, NIP'ER had an
industrial wastewater permit, effective for a term of 5 months from }anuary 31,

1988, to June 30, 1988. '

The City of Bar’tlesvulle has sampled the sanitary sewers: downstream -of NIPER at
least twice; in April 1983, a grab sample was taken, whilai m 5anuary 4987, a 24- -hour
composite sample was taken. In both cases, the: samples were' analyzed for six
metals for which discharge limits are provided,in. the 8ar‘deswlle Code (Section 20-

204); none of the resulting values exceeded.&hese'hmi& Jﬁyamde was also analyzed
in the 1983 sample 'and did not exceed: the dlkharge, limit provided in the Code.
Samples of sanitary sewage d|schargmg from NIPER have also been taken by NIPER
personnel, as described in Section, 3 3 3 St

Stormwater

Stormwater flowmg oﬁ the NiPER sntes is not treated. The stormwater collection
and disposal systemisdeurnbgd in Sectnon 3.3.1.9.

3.3.3 Eqv,ipabm.e.nta!'Moni?oring Program

ve “
.

No-. envuronmenta1 samples of surface-water runoff at NIPER are collected.
However samtary sewage discharging from the facility has been sampled by NIPER
personne& 4n addition to those samples collected by the City as described in the
previous section. The NIPER samples were taken as grab samples from the sewer
manholes downstream of Blocks A and B in October 1978, February 1981, and July
1982. The sample from downstream of Block A also included some upstream, non-
NIPER contributions. There were no written sampling protocols developed for these
sampling efforts.
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Samples were analyzed by an outside laboratory contractor for a variety of
components including pH, solids, nutrients, chromium, and mercury (Williams
Brothers Laboratories, 1978, 1981, 1982). Levels were generally within the range
expected for municipal wastewater (Benefield and Randall, 1980). These results
may not be indicative of present concentrations since research programs, facilities,
and therefore discharge constituents have changed over the past 6 to 10 years.

3.34 Findings and Observations e

3.34.1 Category |

None
3342 Categoryl i
None | ,::._,.l_'::-'-;;
3343  Categoryll o

¢
.
'

1. Struc‘cures and facilities may be smprggerly constructed within the floodplain.
Facilities and structures that stdre ot are associated with the storage of
hazardous materials atBlock Dat NIPER may be improperly constructed within
the 500-year floodplam andan the event of a low- probability flood, may result
in contammano‘n of‘the Qaney River and its floodplain.

In 10. Gdde of Federal Regulations (CFR) Part 1022, DOE requires that

const.rucfmq of BOE structures and facilities be, at a minimum, in accordance
,;wfth the standards and criteria set by the National Flood Insurance Act
(ﬂmhered by Executive Order 11988, Floodplain Management). The Federal
Emer;g_ency Management Agency regulations in 44 CFR Part 9 (Floodplain
Management and Protection of Wetlands), in turn, set forth the policies,
procedures, and responsibilities for floodplain management. In these
regulations, critical actions, defiried as those actions that create or extend the
useful life of structures and facilities which produce, use, or store highly
volatile, flammable, explosive, toxic, or water-reactive materials, shall not be
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located in the 500-year floodplain if a practicable alternative exists outside the
500-year floodplain. However, mitigation measures may be undertaken
including elevation of the lowest floor at or above the 500-year floodplain
elevation or, in the case of nonresidential structures, floodproofing the
structure below the 500-year floodplain elevation.

Building 16 (described In Section 4.2.1.4), the Waste Transfer Platform
(described in Section 4.1.1.4), and the aboveground tanks at the Main Tank
Farm and adjacent to Buildings 17 and 19 (described in Section 4.2 1.5) store
flammable, toxic, and water-reactive materials. As a result, thqm cbmstructlon
would be considered a critical action as defined in 44 CFR Part EN They are
therefore to be located outside the Caney River Sooquear floodpram or
elevated above or floodproofed below the 500- year floadplé?n -elevation of
680.2 feet, as delineated on the U.S. Departmen't of Housmg and Urban
Development Flood Insurance Rate Map.

i i

.Measurements made during
the Survey, it appears that the lowest ﬂ'oo; ehvwatnons of Building 16 and the
Waste Transfer Platform-and the hottom of some of the tanks in the Main

Based on review of building plans and. etevatn‘on.

_Tank Farm and the tanks adlacentxo Bm!dlngs 17 and 19 are below the 500-
‘year floodplain elevation. I addltrcm the berm that surrounds the Main Tank

Farm and the berms contammg the tahks adjacent to Buildings 17 and 19 also
appearto be be|ow thg 500 year fldodplam elevation,

As a result, in' xhe event of a-fow probability flood such as a 500-year flood, the
hazardous: matenéls m Bunldmg 16, the Waste Transfer Platform, and the

_ aboveground fuel'tanks could be released into the surface waters of the Caney

River, ngﬁ floddwaters recede, there could also be the potential for residual

..'-'hézardous haterials to contaminate the soils of the floodplain and the
"grOUhdwaterunderneath

In Ociober 1986, the Bartlesville area experienced a 500-year flood. Building
16 had 22 inches of water above the floor, and aboveground fuel storage
tanks at the Main Tank Farm were floating. There were releases of unspecified
but most likely small quantities of fuel when the ballast water, used to anchor

(V8]
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the tanks, was released. However, no releases due directly to the flooding
were reported.

3.34.4 Category IV

Lack of stormwater runoff quality characterization. The lack of
characterization of stormwater runoff quality at NIPER preciudes an
assessment of the impacts of NIPER operations on surface water.

o

Ch

Several areas at NIPER have the potential to affect surface- wa'ter quallty,
including the active petroleum product drips and weeps at. 'the Ma{rr Jank
Farm, identified in detall in Section 4.2.2.2, Finding 2, and: someo‘fthe Inactive
waste sites identified in Section 4.5.2.3, Finding 1, suc.h as the fuel-stemed soil
areas at the Main Tank Farm and the Surplus Storage Area Although no
permanent surface-water features exist at NIPER, stcrrmwater runoff from
these areas could incorporate contammantsand d!scharge them to the Caney
River, 1/2-mile northeast of the site, vsq»surfq&e grambge ditches and shallow
groundwater discharge. Although the $urvey gxpects little surface-water
contamination to result from no:rnal NYPER vneratnons, the degree to which
contaminants may be enterlng the sqrfacewater has not been determined.

Lack of compliance with DOE ffoogplam environmental review procedures.
NIPER structures and faqihtnes eqnstructed within the floodplain have not
undergone DOE ﬂeodplam enmonmental review as delineated in 10 CFR Part
1022. .

in 10 CFR Part '1022 DOE has set forth policies and procedures for compliance

with *floodpiam ‘environmental review requirements. These include evaluation

.of potentlal affects of any DOE action taken in a floodplain, and identification,
eVa‘[uatton and, if appropriate, implementation of alternative actions that
may’ m,ttngate or avoid adverse floodplain impacts. Specific procedures set
forth in this regulation consist of preparation of a floodplain assessment that
contains a project description, an impacts assessment, and an alternatives
evaluation, as well as early public review. The regulation became effective on
March 7, 1979, and all structures at NIPER that are the subject of this finding
were constructed after that date.
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The environmental documentation addressing construction of the Main Tank
Farm, Buildings 17 and 19, and the tanks adjacent to ttose buildings (DOE,
1986) does not comply with 10 CFR Part 1022 since the project description is
incomplete, there are no floodplain impacts or alternatives assessments, and
there was no early public review. Additionally, there was no environmental
documentation performed for the Waste Transfer Platform.
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1.4 Hvdrogeology

This section discusses reglonal geologlic conditions, aquifer characteristics, pollution
sources and controls, environmental monitoring programs, and the effect that
NIPER operations have on the groundwater.

3.4.1 Background Environmental Information

Most of the background envirorrmental information in this section: has been
summarized from a publication of the Oklahoma Water Resources Eoend entitled
Appraisal of the \Water and Related Land Resources of Qx_ghoma (leahoma Water

Resources Board, 1971), ol A
3411  Geology

NIPER Is underlain by several stratigraphic units as¢ep?cted inTabIe 3-6. These units
are part of the Prairie Plains Homocline, a gently.easiward sloping alluvial plain
underlain by gently westward-dipping sediment&cy Jennsylvanian rocks. The
region is mainly rolling hills, with east- fm;‘mg ekarpments capped by resistant
limestones and sandstones, and wu;h mterl@ced walleys incising shales as a result of
~erosion from the Caney River and’ s tributaries The rock formations in the
Bartlesville area are of M|ddle Pennsylvanian age and belong to the Missouri
subseries. West of the nver are primacily sandstone and shale; east of the river the
limestone predommates Vandd deposntional environments near the NIPER site
over the last 320 mHill on years have produced a stratigraphic section with localized

dlscontlnultues such as. formatlons that dramatically vary in thickness over short

lateral distanc&;«s o

'
-~ ,,. e
\ T

The edge ofthe Osage hills is located approximately 1 mile west of the Caney River;
the elevatlon varies from 640 to over 1,000 feet. Local relief in this area may be as
"~ much as 309, feet with a mature topography.

The regional drainage is dendritic, with a lattice-work pattern developed as a result
of streams following local fractures and structurally controlled escarpments.
Streams flow to the south-southeast,
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TABLE 3.6

GENERALIZED STRATIGRAPHIC SECTION FOR THE PRAIRIE PLAINS
HOMOCLINE OF WASHINGTON COUNTY

Stratigraphic Thickness
Age Unit Lithologic Description (feet)
Holocene Alluvium Lenses and cross-bedded gravel, sand, siit, 0-30
and clay o
Pleistocene Terrace Deposits | Siliceous gravel, sand, and siit. Coarseto ] 0% 100
fine grained, some clay
Pennsylvanian |Chanute Creamy to red-brown, fine-grained ' } 13- 150
Formation sandstone; Thayer coal (1.5'); coarse- " . ‘J o,
grained sandstone (0-60); conqlomerato (0-' !
20) w4 “,"'1“ l.‘o
Dewey Blue-gray limestone, megtum crymnMé 0-60
Formation grading southward into sbnm \immne
and shale o,
" e '.'»‘-a 4.
Nelly Bly Dark gray 5hale-\m~th fdu,f"red Brown fine to 80-550
Formation medium- m&md &andstoha beds
Stark Shale Black flsslle shdq 3-10
Canville Densq sll\cgtms l(mesbne 5.1
Limestone .. .‘ '\
Hogshooter Light gray to dark gray and brown massive 1-50
Limestone ' Ilmestone
CquvaIE Coalmms and black fissile shales, with red- 175-475
Form&tlbn brown fine to medium-grained sandstone .

Source! OklahomaWaterResources Board, 1971
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There are no major active faults in the Bartlesville area and seismic activity in the
region is low, Although there are subsutface coal seams, they are very thin and of
minor economic significance (Oklahoma Water Resources Board, 1971). Oll is the
principal mineral commodity mined in the vicinity of NIPER; it has played an
important role in the development of the region and still represents an important
viable resource.

3412  GroundwaterRegime

Local groundwater occurs in the unconsolidated alluvium and in the. sqdimentary
bedrock pores and fractures. Details are not known concerning slte-speclﬂc quallty,
flow, rate of movement, gradient, lithology, and variation in lqv;e1s other than'what
can be inferred from regional studies, since NIPER has nqt chamuefrizéd the local
groundwater regime. From local excavations it is known&hat shallbw groundwater
levels are seasonally variable since NIPER lies partia-lly wfthm thg Iow -lying Caney
River floodplain. The water table in the vuclnlty of NEPER vecies from 8 to 10 feet
below the surface in the spring to 15 to A7 Meﬁ“w;thq. fall, Recharge of the
groundwater is from precipitation lnflltratlon and aseasonaily, from Caney River
flow; regional discharge Is to the Caney RN&I’ Mdlt]onally, the topography is the
main controlling factor determmihq ,tm‘.‘a1 groundwater flow characteristics.
Therefore, in general, groundwater ﬂow l"s expened to be toward the Caney River.
However, during flood events, groundv‘kfater flow direction can reverse due to bank

storage. ‘

The shallow grouﬂdwate\r in the unconsolidated alluvium reportedly is used
through resndenttal welk in thé rural area surrounding Bartlesville, for both potable
and irrigatiqm burposes (S.teele 1988b). The City of Bartlesville currently obtains all
ts water. from s,m‘faeduwater sources, as described in Section 3.3.1.3, The fine-
grainqd sandstone, limestone, and shale underlying the alluvium beneath NIPER
contain-no ‘known aquifers, and wells placed in this material may be expected to
have a Iowy'eld

The regional groundwater quality in the alluvium is typically “hard” with median
hardness values of 185 milligrams per liter (mg/L) and some values up to 540 mg/L.
The median values of sulfate (26 mg/L), chloride (22 mg/L), nitrate (0.8 mg/L), and
total dissolved solids (335 mg/L) indicate moderate quality and water of sodium or
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calclum bicarbonate type (Oklalloma Water Resources Board, 1971). Local wells
would be expected to reflect these values.

34.2 General Description of Pollution Sources and Controls

Shallow groundwater Is subject to potential contamination by present and past
activities at NIPER.,

Potentlal sources of shallow groundwater contamination associated with current
activities at NIPER Include leaks and spills from aboveground storaggftanks, such as
those at the Main Tank Farm (Section 4.2,1.5), and leaks from, undergmund fuel
tanks, including those west of Buliding 7 and in the courtyqrd east of Bulhdlng 9
(Section 4.2.1.5), Several presently active and past leaks and sp l!# wﬂre Observed at
the Main Tank Farm (Section 4.2) and the Surplus Storage Area (Seg:tion 4.51).
addition, an off-site potential source of contaminaﬂon is the Cave;, approxlmately 3
miles northwest of NIPER (Section 4.2). Y,

. My, ., :” o
D e l‘ ‘
. "v i
‘l S |‘ e o v |

Potentlal sources of groundwater contaminatrqn aﬂqciated with past activities at
'NIPER Include various small hydrocarban. spulls and the use of chromium as a
corresion inhibitor in the NIPER coplmg towei' (Sectlon 4.5.1),

NIPER has an SPCC plan, which |dentcﬂ¢s eaHhen berms and compacted clay for spill
containment of hydrocarbqn fuels at.thé Main Tank Farm. However, the plan does
notinclude leak testmg br monltgnng of underground tanks.

To reduce the possublhty of groundwater contamination, NIPER has implemented a
waste manaaement progfam to remove hazardous wastes from the site (Section

.
.....

presept a hazard Yo the environment. If a release were to occur, the NIPER SPCC
plan shwld help reduce the environmental impacts associated with a chemical
release.”
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3.4.3 Environmental Monitoring Program

There is no groundwater monitoring program at NIPER, and no future monitori'ng is

proposed. Currently there are no physicochemical or structural baseline data
availabie on the NIPER site. '

3.44  Findingsand Observations
3.44.1  Categoty! k . ¢

None

-
v,
o

3.442  Categoryll

None I ‘;-'-' .’.‘.:h.,'.‘v.l,. ":‘u

3443  Categorylll

None

3444 " Category IV

1.  Lack of groundwater ghgracter;gatro The lack of characterization of the

groundwater regrme at NIPER precludes an assessment of NIPER's operational
impact on groon'dwat.er resources

To date, no groundwater environmeantal momtorrng program has been

.
o
4.“

,sr}allow saturated zone underlying the site. As a result, no baseline data are
avatlable, and therefore no reliable assessment of impacts to groundwater
could be made in the event of release of hazardous material to the

groundwater. Also, small continuous leaks from tanks and pipelines may go

undetected. Lack of groundwater data could also hamper remedial action and
possibly complicate recovery procedures.
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There are several areas that could be contributing contaminants to the
groundwater underlying the NIPER facility. Examples of these potential
sources, which were identified by the Survey, are as follows:

® Nine underground storage tanks (USTs) containing various fuels and oils
are positioned across the site. Currently no leak-testing is performed on
these tanks. A leak in a tank may be undetected and cause degradation
of the groundwater. This is discussed in more detail in Finding 2 of
Section4.2.2.3. . .;“:.‘

®  Surface tanks at the Main Tank Farm do not have adequate spl[rgnd leak
containment. These tanks are currently leaking and. weepmg fuel, which
may impact the groundwater by infiltration (Sec’uon 4"2 1.5 This is
discussed further in Finding 1in Section 4.2.2. 3’ e

® There are several potential inactive wasté $vtes amﬁ releases thay may
have resulted in groundwater contaminatuen hsdlswssed in Finding 1 of

Section 4.5.2.3.

ok
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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. These discussions do not include a background environmental
information section because the areas addressed are not necessanly 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 information
was available. -

i,
.
G,
‘e
-

4.1 - Waste Management '

NIPER, in performing its research activities, uses and ulttmately dtspdses bf a wide

‘range of substances, consisting of hazardous and" nonhazardous materials.

However, because of the inherent nature of the- Iaboratory fesearch activities
performed, wastes are generated in small quantmes retatnvé to those generated at
a typical non-research production facility. The moper handlmg and disposal of
laboratory waste involve special procedures not typxcally utilized at some of the
larger DOE production facilities. Laboratory actiwtles vary from year to year as
projects are discontinued, flmshed~ ot changed Qr ‘as new projects are undertaken,
and consequently the wastes and the handllng ‘and disposal procedures associated
with these changes also vary e
This section adent:ﬂes and cha;actenzes four major classifications of waste --
hazardous waste, m(xed waste radioactive waste, and nonhazardous waste. This
section also dlscusses the handhng and disposal of these wastes at NIPER.
4.1.1 General Descrlptaon of Pollution Sources and Controls - Hazardous
Waste

Hazardé'u?sf_gwaste management activities at NIPER include the generation, on-site
handling, and off-site removal of hazardous waste. The handling of these wastes is
currently regulated under Subtitle C of the Resource Conservation and Recovery Act
(RCRA). Under RCRA, NIPER has properly identified itself as a small-quantity
generator (SQG) of hazardous waste, since it generates between 100 and 1,000
kilograms of hazardous waste each month.
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Hazardous waste is generated only at the main NIPER site; no hazardous waste is
generated at the remote Caves facility.

The following subsections describe the types of hazardous waste generated at
NIPER, the handling of the waste at its point of generation, its handling elsewhere

on the site, and its off-site disposal.

41.11 Description of Wastes . | o

5
Ve
.
AAAAA
‘.

Nonchlorinated solvent waste o
Chlorinated solvent waste
Labpack chemicals .
safety Kleen solvents — '.'_: .

Miscellaneous waste discharged to. drams’ -

Each of these waste types is generated und.er drfferent conditions and is handled
differently after it is generated. The Wastes are generated from the use of various
hazardous chemicals in a variety of research applrcatrons Several hundred types of
solvents and other chemicals are used. at NlPER and the qualitative inventory of
chemicals varies as new research p-tOJeCtS are undertaken and old ones are
discontinued. Therefore, the makeup of the hazardous waste generated is
constantly changlng both qqahtatrve|y and quantitatively. Each of the five
hazardous waste caiegorres rs discussed below.

Nonchlqrinate"d.‘SQ“TVehri't'-Waste

NoncH‘Ié“ri}j‘fa‘ted solvent waste is the primary hazardous waste stream at NIPER.
Virtually"aﬂ.-;.laboratories handling chemicals generate some of this waste. The
generation rate at any given generation point varies substantially, however,
depending on the research being performed. The rates may vary from zero to
several gallons of waste solvent per month. Laboratories generating these wastes
include those in Buildings 1,3,6,9,13, and 15 (Figure 2-2).
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The solvents most prevalent in nonchlorinated solvent waste are propy! alcohol,
toluene, pentane, and diesel fuel. Lesser amounts of other nonchlorinated solvents,
fuels, crude oil, and some chlorinated solvents also are present in this waste stream
(NIPER, NDa). Up until a few months before the Survey, the chlorinated solvent
stream was not routinely segregated from the nonchlorinated solvent stream. In
addition, potentially hundreds of other chemicals and reagents could be present in
this waste stream in trace quantities, including many that are RCRA-listed (i.e., listed
in 40 CFR Part 261, Appendix VIll) or that are extraction procedure (EP) toxic
substances. The degree to which unidentified chlorinated solvents, ‘and trace

\

,,,,
ay

-

by the return to NIPER in February 1988 of eight drums of solyant waste identlfied
by NIPER as nonchlorinated but subsequently identified by tﬁe ‘disposer as
containing between 5and 13 percent organicchloride (weight percent)

Based on solvent distribution to all iaboratories‘ infqrmation Which is generated
from a computerized inventory of supplies in Buiidmg 1’5, NLPER has determined the
composition of its solvent waste (Table 4: 1) Although this composition includes
both nonchlorinated and chiorlnated solvem waste, it does not include any of the
specialty chemicals or reagents orLginatmg from the storeroom in Building 8, and
does not account for the portion of chemicals which may be expended during use
and not disposed of. Based on the high Chloride content of the eight returned

drums discussed above, the actual composrtion of the designated nonchlorinated " -

solvent waste stream- may dewate substantialiy from that reported in the NIPER
determination. Since the return of the eight drums, NIPER is attempting to correct

the problem .of misrdentlfyrng wastes through improved segregation of the

chlorinated: soivent wasta ‘stream, but no on-site analysis or other measures have
beén performed fo detérmine the effectiveness of the segregation.

Some' 'dv'f Ztne research activities associated with the generation of nonchlorinated
solvent waste include cleaning laboratory equipment, cleaning rock core samples,
and performing solvent extractions.

According to disposal records of hazardous waste maintained by the site,

summarized in Table 4-2, the average combined monthly generation rate of
nonchlorinated and chlorinated solvent waste at NIPER was approximately 196
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TABLE 4-1
REPORTED CHEMICAL COMPOSITION OF MIXED CHLORINATED AND

NONCHLORINATED SOLVENT STE AT NIPER
Chemical Aé;::f:tf:{i;:t Percent Rangea

M
Tolueneb ‘ 15 ~ 0-30
Pentaneb 14 0-28
Acetoneb 14 0-28

Diesel Fuelb 14 ‘ ~ 0-28
Benzened 4 0-8
Petroleum Etherb 4 0-8 .
Hexaneb 4 0-8 '
Methyl Alcoholb 3 0-6. .
Methylene Chloridec 3 0-6 e
Chloroforme 1 SRR
Acetonitrileb 1 Lot 0.2
Etherb 1 L DT
Tetrahydrofurand 1 0-2".
Heptaneb 1 Nt 0.2
Crude Oilb 1 Sl IR )
Cyclohexaneb 0.5 uf N 0-1
Cyclopentaneb 0.5 R X
Stoddard Solventbd 0.5 o Y 0-1
Xyleneb 0.5 .- # 0-1

Butyl Alcoholb 0,5"". \ T 0-1

lsoamyl| Alcoholb Q5 "'.3’ 0-1
Hexadecaneb , o 008, " 0-1
lsooctaneb 0.‘.& 0-1

Acetic Anhydrideb v Trace”

Anilineb . Tgace

Carbon Disulfided R -~ Trace

Dioxaneb s " Trace

Dimethyl Sulfoxideb -~ . Trace

Dnmethylformamndeb _ Trace

Decaneb .. ot o] Trace

Ethylene Gﬁcblo et Trace

Ethyl Acetateb - L Trace

Glycerinedb . *, Trace

Methyl Ethyl Ketoneb Trace

Nonane®k-’ Trace

Pyridirteb Trace

Used Lube Oilb - Trace

Source: NIPER, NDa
a Percent of constituent in combined chlormated and nonchlorinated solvent waste at NIPER

b Nonchlorinated solvent
¢ Chlorinated solvent

4-4



TABLE 4-2

HAZARDOUS WASTE DISPOSED OF OFF-SlTE BY NIPER,
NOVEMBER 1986 THROUGH FEBRIJARY 1988

Date %lﬁl%t: ge hSEanb!Vr?:,‘f Disposer
Feb. 17,1988 10 F002 Safety Kleen
Jan. 19,1988 20 D001 Safety Kleen
Jan, 18, 1988 1000 | D001, FOO2 HRlc )
Jan. 5, 1988 18 D001 Safety Kleen *
Nov. 24, 1987 20 |D001 Safety Kleen, * %
10 |roo2 SafetyKleen "
Oct. 29, 1987 18 | D001 Safety Klaen
Sept. 30, 1987 20 [D001 JsafetyKieen
Sept. 1, 1987 18 [D0J1 - JSafety Kleen
Aug. 4, 1987 48 D001 “.".. [%afetyKleen
July 27,1987 1,250  [D001,FQO2.... " ] HRIc
July 7, 1987 18 |DOO%™. .. -ilSafety Kleen
June 11,1987 58 |pgo1 .- . JSafetyKleen
20 |FOO2. - Safety Kleen
[May 12,1987 8. }Dpeot, .- Safety Kleen
April 23, 1987 18~.]D0Q1, Safety Kleen
April 16, 1987 } 24 }Dooy Safety Kleen
March 19,1987 . | 15 .%4D00" Safety Kleen
March 9, 198777 | 1,700-" |D001, F002 HRIc
Feb.25,61987. -] .~ 15 ]DOO1 Safety Kleen
Feb. 17,1987 22 D001 Safety Kleen
. Jan.'?.j,'-,h]gg?..,,_“ ) 18 D001 Safety Kleen
|DEc:.30,1986 18  |DO01 Safety Kleen
* |Dec.23, 1986 34 |DO00Y Safety Kleen
TNov. 26, 1986 30 |DO0Y Safety Kleen

source: NIPER, NDb

2 F002
® D001
“HRI

- chiorinated organic solvent waste
- ignitable waste
- Hydrocarbon Recyclers, Incorporated
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gallons between November 1986 and February 1988 (NIPER, NDb). Solvent waste
managed on-site as nonchlorinated is disposed of as chlorinated solvent waste since
a small concentration of organic chloride is present in the waste. However, the
actual month-by-month generation rate is not measured by NIPER.

Chlorinated Solvent Waste

Chlorinated solvent waste is generated in many of the research laboratories at
NIPER. The laboratories and research activities that result in the generatio'h of these
wastes are the same as those generating the nonchlorinated sdlvent waste.
However, the laboratories typically have on hand relatively smalier. quarﬁmes of
chlorinated solvents than nonchlorinated solvents, usually th« bot‘tfes from 500
milliliters to 4 liters in size, from which chlorinated solvent waste may eventua!ly be
generated. Because the cost of disposing of this wasté ns mgher ‘than that of
nonchlorinated solvents, the use of chlorinated solve.nts is d&scquraged
According to the NIPER waste composition d-etermmaﬂon presented in Table 4-1,
which is based on solvent distribution to al} laboratortes asdescribed above, the two
primary chlorinated solvents in this weste are chlmpform and methylene chloride
(also called dichloromethane). A substantial but unmeasured fraction of
nonchlorinated solvents, crude o|I and fuets is also mixed in this waste stream. As
stated in the previous subsectlon the- NJPER waste composition determination is
believed to provide only a gross approxumatlon of the composition of NIPER solvent
waste, and is likely to. be qualltatwely inaccurate. As aresult, the Survey team also
observed other chldﬂhat,ed solyents stored in the laboratories that were not on the
waste inventory.- These ‘substances included 1,2-dichloroethane, 1,1,1-
tnchloroethane tnchloroethylene, carbon tetrachloride, tetrachloroethylene, and
1.4- dachlorobenzéﬁ'e"’aﬂd they are likely to be present in the waste stream. No
accountmg has be¢n made of any RCRA-listed or EP-toxic substances that may be
presen‘tm the laboratories and also may be present in the waste stream.

Up until a few months before the Survey, the chlorinated solvent waste was not

routinely segregated from the nonchlorinated solvent waste. No records are
available for this waste stream since historically it has not been segregated from the

4-6
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nonchlorinated solvent waste stream. Therefore, its average and actual generation
rates are not known, However, its generation rate is known to be substantially less
than that of the nonchlorinated solvent waste stream based on the solvent usage
inventory summarized in Table 4-1.

~ Labpack Waste

Labpack waste Includes contaminated or out-of-date chemicals or other chemicals
that for some reason are not suitable for research and have been Ideﬂtiﬂed for
disposal. These chemicals wastes include reactive waste, corrosive waste, and RCRA-
listed wastes. Spilled mercury is included in this category of waste, The geqeratton
rate, while unknown, Is small relative to the other waste streﬁnﬁs on 'site baded on
the current inventory of such wastes. This labpack waste invem;ury, pfesented in
Table 4-3,isstored in Building 11 and is maintained by NTPER

Safety Kleen Solvents o

NIPER also has several parts washers Iocated m Varubus shops and laboratories. The
parts washers each contain approxlmatew 5. gallons of a special blend of
nonchlorinated solvents. The umtsare sle-coMaJned with the solvent recifculating
until itis unusable. The mamtenance ofthese units is performed entirely by the off-
site vendor who owns them Safety Kleen mcorporated

Miscellaneous Wastqu:c'har‘g"é‘dd;qj'b'r'lain's

Most research. at NlPER |s performed in solvent media, and the resulting waste
solvents are, saved and dtsposed of off-site. However, a few activities use acids and
bases in. aqueous medaa and these waste solutions are disposed of down the
Iaboratory dra:ns ~The NIPER Guide to Laboratory Safety requires that aqueous
so!utuons,‘be diIuted before being disposed of down the drain (NIPER, NDd). Any
heavy rﬁé{gl salts which may have been added to these solutions are also disposed
of down drains. The use of heavy metal reagents is not controlled at NIPER so as to
track their eventual disposal, so no information is available as to types or quantities
of such substances dispose'd‘ of.
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TABLE 4.3

REPORTED CURRENT INVENTORY OF CHEMICAL WASTE STORED IN BUILDING 11

Quantity Chemical Quantity Chemical
1 gallon DDT 1 gallon 2,4-Dichlorophenoxyacetic Acld
2 pounds Potassiurm Bromide 1 gallon Ethylenediamine
3 pounds Potassium Bromate 1 gallon 3,3-Iminodiproplonitrile
0.25 pound Sodium Dichromate 0.5 gallon 2,4-Lutidine
0.25 pound Potassium Nitrite 0.25 gallon Thiodipropionitrile
1 pound Potassium Chromate 120 grams Paraformaldehyde ! '
1 pound Sodium Sulfide 10 grams Silver Nitrate .'' i
3 pounds Potassium Dichromate 400 grams Naphthalene-.. *. "
0.25 pound Phenyl-a-Naphthylamine 1 pound Potassiyri,Permanganaté .’
0.25 pound Benzidine Dihydrochloride |50 grams Dibenzy! Patamfmophignol
0.5 gallon Dimethyl Sulfate 25 grams 2-Methyl 1,4-Naphthoquinone
0.125 pound Rubidium Chloride 25 grams Dlamylhydroquitone
2 pounds Cuprous Cyanide 25grams .. |3,5-Dinitrohenzoyl Chioride
0.5 pound Naphthylamine 25gramg  “.JPhenyl'2-Thienyl Ketone
50 grams Benzidine 25grams. ... | Dithioxamide
40 grams p-Nitrophenol 5grams .. | Dighenyl Benzidine
0.0625 pound | Nitrosobetanaphthol F0.gramg™, .| Furil Dioxime
J25 grams 1-Nitroso-2-Naphthol ... f +pound " | Trioxymethylene
1 gram p-methoxy Azobenzene "u,‘]}pdﬁha{. Sulfamic Acid
100 grams Silver Cyanide £ 1 pound Pyridine Hydrochloride
2 pounds Potassium lodide . ] 350'pounds lsocyanate Solution
1 pound Sodium lodide. ‘4500 grams Benzenesulfonic Acid
1 gallon 1~Dodeqa:netH|dl' ‘

Source:  NIPER, NDE .-
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Unbroken chemical bottles and jars are supposed to be empty and rinsed when
disposed of, but no specific guldance has been given to researchers regarding
tinsing of chemical bottles and other glassware prior to disposal. Disposal of the
rinsate down the drain may therefore be occurring.

A small photographic laboratory operates in the basement of Bullding 3. The
laboratory uses chemicals containing sliver that are disposed of down the drain. A
calculation performed by NIPER shows the average contribution of silver to the total
wastewater discharge at NIPER to be 10.5 grams/day (g/day) of silver, with an
average concentration of 0.011 mg/L Iin the total NIPER wastewater: d|scharge
(modified from Steele, 1988a). This issue is further discussed in Secttan.3'3.2.i. .

The disposal of laboratory-generated hazardous wastes, doWn 'sewer ‘drains s
permitted under RCRA in certain circumstances as stated m 40 CFR 261 3(a)(i )(E).

]
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4112  Waste Manajement at Waste Generau'on F‘ol'nts

Nearly all hazardous wastes at NIPER are genérated m Iaboratorles by individual

LAY
(K

the Iaboratory ~

The solvent waste generated in Iabor‘atqry operatlons is handled by placing it in
various containers at satelltte accumul-atlon areas in or near the laboratory where it
is generated. Red meral safety caﬁs between 1 and 5 gallons in capacity are
provided to the Iaboratorles by fHe Safety staff for waste accumulation. However,
some Iaboratories use the 4 hter glass chemical product jugs in which solvents are
supplled to accumurate waSte

Most"'lé‘B'ci'ra‘létorié's"-'.'t'hat generate essentially no chlorinated solvent waste either
have 3-$)hg‘|e safety can of their own or share one with other laboratories. These
containeisffeceive the generated solvent waste. Each of the laboratories believed
to generate a relatively large quantity of chlorinated solvent waste is provided with
a second red safety can, usually of 1-gallon size, designated specifically for
chlorinated solvents.



The red safety cans are not marked as waste except when designated for the
accumulation of chlorinated solvent waste. They are also used for the storage of
product solverts in some laboratories and shops. The glass product jugs may or may
not be marked as hazardous waste containers. When marked, they usually have
"Waste" handwritten across the product label.

The contalners typically are stored on the floor or In a hood. In some laboratories
the containers are left open, allowing the solvent waste to evaporate. Secondary
containment devices such as drip pans typlcally are nat used. e

§
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and empty it. Containers at various laboratories are picked up. by the Safety staff at
varying intervals of 4 days to 18 months, depending on the Indw{dual faboratory's
waste generation rate. The laboratories typically recefve the|r emptned waste
containers the same day the waste is picked up. Procedures 'fpr‘ plakup are detailed
in Section 4,1.1.3,
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Laboratory personnel also identify varnous chermcalsthat are no longer wanted and
contacud to remove ltfrom the Iaboratc'\‘ry ln practice however, some laboratories
store a stock of contaminated, out~of date, or unneeded chemicals. In actuality,
 these chemicals are l|ke|y to be hazafdous wastes; however, from a regulatory
standpoint they may not nécessanly be, classified as hazardous waste until they have
actually been |dent|ﬂad as such The Survey team was not able to discern the
quantity of such cHefmca]s in Ihef |abouatories According to a NIPER inventory, in
the last 4 years,. srnce the Jasm off-site shipment of these wastes, approximately 6
gallons and. 373 pbunds 5fthis waste have been removed from the laboratories and
stored on~s;te m an atcumulation area in Building 11 (Table 4-3) (NIPER, NDc). Of
the above mentim)ed waste, 350 pounds is waste isocyanate solution. Thissubject is
further. dlscussed in Section 4.2,

The Iaboratories also generate hazardous wastes that may be poured down
laboratory sink drains as discussed in Section 4.1.1.1. These wastes include those
materials that are readily biodegradable or that can be chemically neutralized. In
the case of chemically neutralizable wastes (i.e., acidic and basic solutions), the
neutralization must be performed before the waste is disposed of. The NIPER policy

N
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concerning wastes disposed of down drains states that prior approval from the
Safety staff be obtained before any waste Is poured down the drain (Steele, 1987a).
The Survey team did not actually observe the handling of such wastes; however, all
laboratory personnel Interviewed appeared to be cognizant of the policy.

NIPER has developed several brlef documents describing the proper handling of
hazardous wastes. Four documents were made avallable to the Survey team and are
listed In Table 4-4, The table also Identifies the responsibilities of both the
generators of hazardous waste in the laboratories and those of the Safety"«;,taff. The
Safety staff handles the waste once it has been removed from the Iabcig,aljcak‘igs,

llllll
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41,13  Waste Management by the Safety Staff . .--:" ‘,:’_
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NIPER has & two-person Safety staff which is responsrble ffor management of
hazardous waste once it is removed from the’ Iabora‘cqriés To fulfill this
responsibility, staff members perform several actith«es to control the disposition of

\ KX}
. ..' ‘a

all hazardous waste at NIPER,

Except for hazardous waste that is dlsposed.oi dowa dralns and waste that is stored
in the laboratories indefinitely, all. hazasdous waste eventually is removed from its
generation point by the Safety staff The Safety staff is contacted by varlous
laboratories needing waste to be remmved and twice each week, Safety personnel
collect the waste contamers from these laboratories.

Waste solvent contalhgrs ate e-.|tht-r hand-carried or placed on a cart and then taken
to a ptCkUp truck used to transpor‘n the waste to the Waste Transfer Platform

.
‘.
:::

speqal rack used w immobilize the contalners while they are transported During
transpo‘h. both nonchlorinated and chlorinated solvents are kept in the red metal
safety cans’or glass product jugs in which they ' .ere accumulated.

Once the safety cans are received at the Waste Transfer Platform, the contents are
immediately pumped into 55-gallon drums, which are stored at the facility. Once
emptied, the safety cans are immediately returned to their respective laboratories.
Other containers not needed for waste accumulation in the laboratories, such as

4-11



TABLE 4-4
DOCUMENTED GUIDANCE FOR HAZARDOUS WASTE HANDLING AT NIPER

Document Description Relevant Issues Addressed

Memorandum from Safety staffto |® Chemicals are notto be poured down drains,

all employees; one page; dated
December 8, 1987 P

Memorandum from Safety staff to |® Chlorinated solvent waste Is to be segregated.
all employees; one page dated ® Hazardous waste is not to be put in general trash,
January 22, 1988 et

A Guide to Laboratory Safety; 12 |® Chlorinated solvent waste is ta be segregated and
pages, undated Rroperly contalned. RUNC
aste iy to be segregated

onchlorinated solvent w
and properly contained, L
® Mercuty is to besegregated, and properly
contained. RN
® Other organic.waste ls to’ be segregated and
properly contained. .,

® Certain chenmitals.may be'diluted or neutralized
and pouted dawncﬁra(as.

® Unknowrn-ch®emijcals are to be considered
hazardous.. ", ".°

* Hazatdous waste containers are to be properly
. marked.". " .
NIPER Waste Management and 3%.‘[Sqls)'e‘r‘1t‘§rva§te is to be segregated as chlorinated
Disposal; policy statement; one and noothlorinated waste,
page; undate ® Solvent waste is to be collected in safety cans.

™. |® Laboratories are to notify the Safety staff to
el oremove and empty the waste cans.

St “ 0. The Safety staff is to recontainerize solvent waste
st Y Into 55-gallon drums at the Waste Transfer

Platform.,

e e le Drums of solvent waste are to be accumulated
RO only at the Waste Transfer Platform and for no
RO longer than 90 days.

P ® Solvent waste s to be transported and disposed of

e only by a contractor designated on the Oklahoma

R Disposal Plan,

e Llaboratory chemical waste is to be disposed of In
accordance with the regulations of the state
where it is disposed of,

® Disposal is to be performed in accordance with
the Disposal Plan on file with the Safety staff.

Source: NIPER, NDd; NIPER, NDe; Steele, 1987a; Steele, 1987b; Steele, 1988c
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product jugs or sample bottles, may be emptied immediately or may remain at the
platform and may be emptied when it is more convenient. Containers are
seglegated into three categories -- chlorinated solvent waste, nonchlorinated
solvent waste, and nonhazardous organic waste (nonhazardous waste is further
discussed in Section 4.1.4) and their contents are pumped into a corresponding
drum. Atthe platform, the waste is accumulated in drums until it is shipped off-site.
Hazardous waste solvent shipments occur at a frequency of two to four each year
(notincluring Safety Kleen solvent shipments).

The plckup truck transporting solvent waste to the platform travels tess than one-
half block on Penn Avenue. DOE owns the property on the east srde ofthe road
along the entire route the truck travels to get to the Waste Transfer Platform but
the road it travels on is an unrestricted public roed. NIPER doe§ ot ‘possess a
hazardous waste transporter permit from the EPA. - NIPER has informally
approached the Waste Management Service of the Oklahoma Department of
Health, which manages the RCRA program m.Oklahoma on this issue and was

va

advistd that the issue was not one of concern., '
For hazardous wastes that are to be labpecked the Safety staff either hand-carries
them or transports them on the cart 1o a room in Bulldmg 11, which also’is being
used as a 180-day hazardous waste. accumulatron area. At Building 1, labpacked
wastes are stored in their original con‘tamers for eventual off-site disposal. The
Safety staff maintains a current mventory of the wastes being stored in Building 11,
The inventory record at the trme of'the Survey is presented in Table 4-2.

The Safety staff at NIPER atso e<sumes the responsibility of spill control for mercury.
The laboratones at NIPER dre equipped with mercury cleanup kits for small spills;
however, large sp"Tls aré cleaned up with a mercury vacuum unit, which is stored in
the basement of Burldmg 3. The ur 't has a waste receptacie approximately 1 liter in
size. A_tt_he time of the Survey, the receptacle was approximately half-filled with
mercury and mercury-contaminated debris. The receptacle normally is emptied into
a plastic bottie after every use, and the bottle is transported to and stored at the
waste accumulation area at Building 11.



The Safety staff is also responsible for all recordkeeping associated with the
‘management and disposal of hazardous wastes. In connection with this
responsibility, the Safety staff maintains several files, including the following :

®  records on solvent usage of each laboratory, based on monthly solvent
requisition reports

e records of correspondence with regulators

®  records of off-site disposal and destruction

° records of correspondence with disposal contractors” " :

@ on-site waste inventories

.
.

® records of NIPER policy decisions

® recordsofguidance issued to t,hg staf*f
Another responsibility of the Safety staff »5 to,prowde guidance and training to
researchers and other personne1 m $everal safety and environmantal areas,
including the handling of hazardous waste In this area, the Safety staff periodically
issues memorandums and is constantly on call to meet with other staff to provide
information on propef procedgres for waste identification, segregation, and
handling and to resotve spemal issues on a case-by-case basis.

(.. ',

4.1.1.4 Waste Manaqe«ment Facilities

'.vr
‘-

Hazardous waste at NIPER is managed in two on-site facilities -- the Waste Transfer
Platform and Building 11. The Waste Transfer Platform is an open-air facility. It is
approxumateiy 12 feet by 18 feet and is elevated on steel approximately 5 feet
above ground level. The platform is constructed of a steel grate and stairway and a
metal roof Underneath the facility is a concrete pad with an uninterrupted
concrete curb. The platform has two small lockers containing respirators and
protective clothing. Spill control and pumping equipmert is located adjecent to the
lockers. The Survey ohserved that the facility was not equipped with firefighting

4-14



o

equipment, an emergency communications device, or emergency action
information.

The 180-day accumulation area in Building 11 is heated, air conditioned, and
lighted, and has a concrete floor. Building 11is a long wooden shed covered with
metal siding set atop a concrete pad. The building is divided into several roomsin a
single row, each separated by interior wooden partitions. Each of the rooms has an

external door. The room being used as an accumulation area is normally kept

locked and is approximately 8 feet by 15 feet. O

At the time of the Survey, seven large cardboard boxes in the room: were bemg used
to store numerous glass and plastic containers of varlous~ hazardous aste
chemicals. In addition, several metal cans containing., 350 pa\mds -of waste
isocyanate solution had been labpacked into drums in the rbom Thqse wastes had
been accumulating in Building 11 since the last sh»p‘ment ’O'f labpﬁcked hazardous
waste from NIPER, sometime before 1386. The room aiso corrtamed vermiculite (for
labpacking and spill control) and empty drums The room is also used to store a
steel shelving unit, @ supply of paper, -coppe{ plpmg, and three metal boxes
containing nonwaste reactive chem’caJs ,‘fj-.,‘

4115 - Off-Site Disposal

NIPER is currently dnsposmg of its. nonchlormated solvent waste stream with -
Hydrocarbon Reayclers, incorpbrert.ed (HRI), which operates a RCRA-permitted |
storage and treatmeht facnhty m Tulsa, Oklahoma, approximately 40 miles south of
NIPER. The solveﬂtwast’e from NIPER is analyzed by HRI for chloride content and is
diluted with’ fuels and other organic wastes so as to have a chloride content low
endugh. taallow ‘ts imeiheration as cement kiln fuel. After adequate blending, the
waste }s sh;pped tq-a RCRA-approvec cement kiln approximately 80 miles north of
NIPER 'm Fredoma Kansas, where it is burned. The transporter removing the waste
from N|PER.‘.IS U.S. Pollution Control, Incorporated, a RCRA-permitted hazardous
waste transporter and a subsidiary of HRI. |

In the pasi, NIPER has also used Ashland Qil Company as a transporter and disposer

for this waste stream. Ashland also operates a RCRA-permitted storage and
treatment facility in Tulsa and eventuzlly burns the waste as fuel.
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To reduce potential liability from the improper disposal of its solvent waste, the
NIPER Safety staff has visited the Ashland facility,' the HRI facility, and the Fredonia,
Kansas, facility to observe their handling of hazardous waste.

Specifications associated with the last several shipments of the NIPER solvent waste
stream are presented in Table 4-2. The NIPER Safety staff reportedly prepares each
of these shipments for removal from the site by labeling and containerizing the
waste and filling out the assouated hazardous waste manifests. '."'x,‘

The last shipment of nonchlorinated solvent hazardous waste from NtPER mcluded 8
drums determmed by HRI to contain between 5 and 13 percent (by, we:ght) of
before the Survey, not because of regulatory concerns but because of the increased
disposal cost associated with the excessive chloride cantent Becauwe of the chloride
component typically present in the nonchlorlnated mlvent wdste stream, NIPER
manifests all such waste as nonspecific- soucce sﬁent F\glngenated solvent (EPA
waste code F002) as well as characteristic tgqntabk waste (EPA waste code D001). At
the time of the Survey, the eight retu,cned drums wEre being stored on the Waste
Transfer Platform. ~ R

At the time of the Survey, NIPER had not yet shipped any of its segregated
chlorinated solvent waste. Tha segreg-ataon program was gradually initiated only in
the last few months before the: Su;vey, and NIPER had not yet accumulated enough
chlorinated solvent waste for its first shipment. NIPER anticipated that HRI wouild
be used for dlsposal of ith waste and that on-site procedures similar to those used

for nonchlotmated solvem waste would be used for labeling, contamerlzmg, and

mamfestmg

Most 'of .xhe hazardous waste shipments from NIPER consist of Safety Kleen
degreasing solvents. However, each of these shipments is relatively small, usually in

the range of 5 to 20 gallons. In connection with these shipments, Safety Kleen |

performs the labeling, containerizing, and manifesting usually performed by the
Safety staff. Specifications associated with the shipments of Safety Kleen waste are
presented in Table 4-2. The waste is transported to a RCRA-permitted Safety Kieen
treatmentbfacility in Tulsa where the waste is reclaimed.

4-16
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Other wastes are currently being stored on-site at NIPER and have been stored for
several months or years, These wastes include a variety of chemicals including
mercury. The last shipment of waste that was labpacked and disposed of off-site
occurred in 1982, This shipment was transported and disposed of in a secured
landfill by Resource Triangle Industries of Greenbrier, Tennessee. The waste
chemicals for labpacks currently stored at NIPER have been accumulating for an
unspecified period between 1984 and 1988 and were expected to be disposed of in
the spring of 1988. The NIPER Safety staff has not yet specified a transporter and
disposer for this shipment. R

T W,
The waste mercury and mercury-contaminated debris being accummated on- sute in
the vacuum and in other small containers is expected to be mclud-éd in the
upcoming labpacked shipment. The {ast time waste rnerqury Was removed from the
site was in 1984, when 180 pounds of waste mercury, wat. sold far recycling to the
U.S. General Services Administration at Tinker Alr Force Base near Oklahoma City.

ICY . va
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Waste asbestos also has been generated at. NlPLR Thlswaste is generated in various
laboratories at infrequent intervals and mdwdes asbestos -containing tapes, gloves,
bottles, and other laboratory contatnérs. The generatlon handling, and disposal of
asbestos at NIPER are furtherdlscussed m Se;t|on 42.1.2.

41.2 General Desc'.r‘ip"t-i‘&‘m_ of Po_l.lu‘ti'b’n Sources and Controls - Mixed Waste

Mixed radioactive ark:J haz‘ardous waste is not currently generated, stored, treated,
or disposed of at NIPER
413 . ;--,géhéﬁéfl'DeSEription of Pollution Sources and Controls - Radioactive

ST Waste

Radioacfng, waste is not currently generated, stored, treated, or disposed of at
NIPER. Radioactive waste generated at NIPER prior to 1981 as a result of research in

Building 13 isdiscussed in Section 4.3,

Microcurie quantities of prbduct tritium are currently being stored in a vault in
Room 211 of Building 1 for use in a scheduled future research effort. However, the
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tritium was not In use before or at the time of the Survey, and no radioactive waste
had been generated in association with it.

Procedures for the handling of radioactive wastes have been established and
documented in the NIPER Radijition Safety Manual (Steele, ND).
St
4.1.4 General Desciiptibn of Pollution Sources and Controls - Nonhazardous
Waste

"
‘ .I
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the remote Caves facility.

' The nonhazardous waste generated at NIPER can be ciassified mtd the following
two major categories: miscellaneous nonhazardous WQste and was—te petroleum
products (oil and fuel). Each of these waste streams is generated and handled
mdependently atNIPER and isdiscussed below. ..,
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NIPER also generates sanitary and industyial wastev\raters These waste streams are
discussed in Section 3.3.2. | R
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4.1.4.1 - Miscellaneous Nonhaza"rcj’gus'wes'te '

Miscellaneous nonhazardous waste., lS generated from a variety of different
activities in nearly every bmldmg at NlPER The types and quantities of this waste
are not typically iden‘tified or measured at NIPER, and few records are maintained of
past generaticm ‘nandiing ordisposal practices. The waste generation and disposal
information’i is based for the most part on observations of NIPER activities during the
- Survey.. Nonha;ardous waste generated by the NIPER administrative offices,
iaboratories, andshops, along with the nonhazardous trash hi:indiim) and disposal
practit:es is discussed below.

Administrative Offices
Administrative offices at NIPER gencrate paper and cardboard waste. In 1984,

NIPER estimated that it generated 200 to 300 pounds of waste paper and cardboard
from al' sources in a typical business day (Snow, 1984). This waste is generated
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primarily in Bulldings 1 and 3. A small snack bar in Building 3 also generates a small
quantity of food wastes,

Laboratories

The laboratories generate several types of trash, including paper, packing materials,
empty chemical bottles and jars, broken giass, rock samples, and residues from an
autoclave. These laboratories are located in Bulldings 1, 3, 6, 9, 13, and 15.

Broken glass is accumulated in special cardboard receptacles, segregqted from the
rest of the waste stream. Unbroken chemical bottles and jars afe SUppOSed to be

0
[
L]

researchers regarding rinsing of chemlcal bottles and other glasswar'é prior to
disposal. All rock samples are generally saved, but occassona{ly a core sample may
break or be otherwise defective and will be dnsposed of. The bottles, rock samples,
paper, and packing materials are accumulated, togethér |n ‘each laboratory's trash
receptacles »
A breadbox-sized autoclave located .in, Room 209 of Bqumg 1is used to destroy
nonhazardous biological waste. associated .with a research effort using
nonpathogenic microbes that are mgécted down oil wells to increase oil recovery,

L
K 0.
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Shops

The various shops at NIPER also produce a wide variety of different nonhazardous
wastes. Buudmg 7 s u;ed for -automobile and engine maintenance. Wastes
including used automotwe parts and oily rags are generated at this location. The
Yard Mamtenance Skied adjacent to Building 7 and the heating, ventilation, and air
condltnonmg (HVAC) shop in Building 18 generate small mechanical parts as waste.
The etectrlcal metal, and carpentry shops located in Bui!dmg 5 generate used
electrical’ p,arts, scrap wood and metal, sawdust, and rnetal turmngs‘

The Paint Shop in Building 14 generates dried paint sludges, paint cans, pails,
brushes, rollers, and used. paint filters. Nearly all paint used contains a titanium-
based pigment. However, small amounts (i.e., approximately 2 galions or less) of
other paints, which may contain other potentially hazardous pigments (such as lead
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and chromates), also are used several times each year. Also In the Paint Shop, a
small metal brush cleaner box containing approximately 2 gallons of diesel fuel
generates an unknown quantity of paintsludge, estimated at 1 or 2 Ib/year.

During the Survey, the power plant in Building 2 was generating a one-time batch

of 210 gallons of lithium bromide in 85 gallons of water from changing out the
power plant chillers,

Trash Handling and Dispo§a| | ,‘-"'.,‘
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The trash is bagged and transported to the central collection facrhty adjacent to the
eastern end of Building 11. The facility is an outdoor cham link fer‘ice cage with a
gravel floor and approximate dimensions of 8 feet by 18‘ feet Thefe the bags are
stored until removed by an outside contractor, psually t-wlte ‘each week, and
disposed of in the Bartlesville City Landfill, -

The Survey identified three miscellaneous. nonhazardaus wastes that are handled
separately from the rest of the trash. NIPER‘pIansta duspose of the lithium bromide
solution from the power plant down the dram, in accordance with the
manufacturer's recommendations.” NtPER has dnsposed of the sludge from the paint
shop brush cleaner by burying it out‘slde at the northeastern corner of NIPER
adjacent to the central trash collectnon facnluty NIPER disposes of nonhazardous
autotlave residues by pourmg them down the drain and following them with

bleach, "'.,

4.14.2 Waﬁte jtroleum Products

.....
et

Was:ce O|I and Fuel Generation

Waste fu"eJ:'.gand oil are generated at NIPER primarily as a result of ongoing research
programs; however, a small quantity also is generated from maintenance of
facilities. The generation rates of this waste at each individual generation point are
not measured.
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The laboratories produce waste fuel primarily from the engine testing programs,
which are currently housed in Bullding 6 and are soon to be started in Buildings 17
and 19, Waste fuels are generated when engine fuel systems have to be flushed
with fresh fuel at the start of a test run and when a specially blended fuel is no
longer needed at the end of a test run,

These laboratories as well as laboratories involved in oil recovery and oll refining
research programs produce waste oil. The engine testing laboratories produce
waste oil from oll changes performed on the test engines. The oll chang are
performed in the garage in Building 7. The waste oil produced: froru other
laboratories in Buildings 1, 9, and 15 is generated primarily from expenménts using
crude oil. W el
The only shop generating waste oil is the garage in Bulldmg 7 whlch in additmn to
servicing the engines used directly for research, also.swerwces ”ehe ‘cals and trucks used
in the operation and maintenance of NIPER facmzies

"
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The Paint Shop in Building 14 generates, smafl twahtmes of waste diesel fuel from
the cleaning of brushes and other pamtmg equupment

Building: 16, the Hydrocarbon Fuel Starage Buuldmg, also generates small quantmes
of waste oil and fuel. The building s’et‘ves as an archive for virtually thousands of

samples of special fuels and crude oils. Occasmnally samples are identified that no " -

longer need to be stored and the;e samples are subsequently considered waste.
Building 16 hasﬂoor drams that lead to an oil-water separator, described in Section - -
3.3.2.2, before Ieadmg to the sanitary sewer. NIPER reported that no spills have
ever reached the d ‘aing, so the separator has never actually been used. The only
except:on to thiswas during a major flood in the fall of 1986, when the separator
flooded'. .Durmg the Survey, tra:es of oil were observed in the sepAarator.

Waste Oil and Fuel Handling and Disposal
At NIPER, all types of waste oil and fuel are handled using the same group of

procedures. The waste oii and fuel are kept segregated from koth hazardous waste
and nonhazardous solid waste. In cases where waste oil or fuel has been mixed with
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hazardous solvents, the resulting mixture Is handled as a hazardous waste.
Otherwise, the waste oil and fuel are accumulated either in 55-gallon drums or in 5-
gallon metal containers. When filled containers need to be removed from the
laboratories or shops, the supervisor at the generation point calls the Safety staff,

The Safety statf Is responsible for picking up the waste from the generation point
and transporting It to the Waste Transfer Platform near Building 16. When
transported, the waste Is essentially handled with the same NIPER equipment (i.e.,
the cart and pickup truck) and procedures as the hazardous waste, dq'&crlbed In
Section 4.1.1.3, At the Waste Transfer Platform, the waste olil and fugt drums are
kept segregated from the hazardous waste containers, The wast;e oll and fuel In
containers smaller than 55 gallons are recontainerized in 55-gal ldn dnJms using the
pump kept on the platform. Until they are picked up bythe dlsposatcon‘tractor the
drums remain at the platform. : ‘,

The disposal contractor used by NIPER for the di;posal fwasteoll and fuel is Waste
Oii Service Company (WOSC) of Oklahoma, C.ity 'WOSC transports and sells the
waste to the Double Eagle Refining Company, al!o Idcated in Oklz:.ioma City, which
reclaims the oil and fuel. In the past, NlPER has alsd used HRI, its current hazardous

aste disposal contractor, to d|spos.e oﬂt&wasfe mll and fuel,

" NIPER records for the genera‘non and dhposal of waste oil and fuel for 1987 and the
last half of 1986 are summartzad in Table 4-5.

4.1.5 Findings‘and,qlb%e“riyetibns

4.1.5.1 Qsﬁgg_rx.l
e

4.1.52 w

None
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TABLE 4.5

NONHAZARDOUS WASTE OIL AND FUEL DISPOSED OF OFF-SITE
BY NIPER, OCTOBER 1986 THROUGH FEBRUARY 1988

Date Quantity (gallons) Disposer
undated . 787 WOSC
(4th quarter 1987)
undated 250 WOSC
(3rd quarter 1987)
undated 3,400 Wosc !
(3rd quarter 1987) o J
undated 400 wasc-, .,
(3rd quarter 1987) R .
undated 150 WOSE- "
(3rd quarter 1987) R
Oct. 30, 1986 5,000 o ER T
Oct. 29, 1986 6500 " HRI
Oct. 28, 1986 e " HR

Source: NIPER, NDb

WOSC = VVaste Oil Service Campany-. ™,

HRI = H./drocarbon Recyde}rs"‘j‘ﬁc‘prpﬁrated

P
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[
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41,53  Category lll

None

4154 Category IV

[nsufficlent management of hazardous waste at atellite accumulation areas.
Hazardous wastes at NIPER satellite accumulation areas are not properly
stored or adequately labeled to be In full compliance with RCRA regulatlons

Examples of improper storage and inadequate labeling practlges that may
result in the mismanagement of hazardous wastes are prqvlded " the
following paragraphs. )

Improper Storage

Many laboratories at NIPER are using 4 Hter g1a$s chemlcal bottles to
accumulate solvent waste instead of the metal qrplastlc cans provided by the
Safety staff and specified in the NIP’ER pom;y. l'n some |aboratories, waste
containers holding volatile so]vents,are stored with the lids open in violation
of 40" CFR Part 265.173(a), aHowmg fumes to vent to the atmosphere. For
example, Laboratories 201, 209, 219 and 311in Building 3 and Laboratory 028
in Building 1 were usmg glass che.mncal bottles for accumulating solvent waste.
Laboratory 313 ipv Buddmg 8. was ‘accumulating waste in an open 4-liter beaker
in a Iaboratovy smk Opeﬂ hazardous waste containers were found in
Bunldmgs 13 and 15

Ingdequéité l.',’éb'eh Mg

Méﬁy"'éf the metal waste containers provided to the satellite accumulation
areas. are not labeled as hazardous waste accumulation containers in
accordance with 40 CFR Part 262.34. In addition, the glass chemical bottles
referred to above usually have "WASTE" handwritten on the product label,
but no indication is given as to whether the waste is hazardous and, if it is
hazardous, whether its identity is in any way related to the chemical name
originally printed on the product label. In somea cases, the writing has been
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scratched out, written over, or has faded, contributing to possible confusion
overthe intended or actual use of the container,

Inadequately managed 180-day hazardous waste accumulation areas. The

waste storage room in Building 11 and the Waste Transfer Platform in front of
Bullding 16 are being used as 180-day hazardous waste accumulation areas
and, as such, do not conform to RCRA regulations.

RCRA requirements pertaining to storage times, emergency commfmlcations,
firefighting equipment, and emergency action Information atg nort met at
Building 11 and at the Waste Transfer Platform as follows :
40 CFR Part 262.34(d) limits the maximum hazardous Wasté storag? period to
180 days. Hazardous wastes stored in Building 11 have beem stored for an
unspecified period in excess of 180 days. AR

vt
Hoh N
a<" o f

40 CFR Parts 265.32(a) and (b) require t that waste ac;bmulataon areas have an

A
[
¢

' «
[N
o

~emergency alarm and/or telephone Thq Waste Transfer Platform is not so

equipped, and the hazards at. tm" fac'”*)’ may not clearly warrant an
exemptlon from this l'equwementl .“ ."

40 CFR Parts 265.32(c¢) and (d) requsre flreflghtmg equipment and/or sprinkler
systems in waste accumulahon areas The Waste Transfer Platform is not so
equipped, and. tHe hazards &t this facility may not clearly warrant an
exemptlon fréMthas réqmre’ment

40 CFR «Part 262 34(6)( )(ii) requires posting of specific emergency action
information hext to the telephone at waste accumulation areas. The

. m“formatlon lS not posted at the Waste Transfer Platform, and the hazards at

thj_SfaCIII'(y may not clearly warrant an exemption from this requirement,

. ‘
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4.2 Toxicand Chemical Matetials

This section dlscusses the usage, storage, management, and disposal of
polychlorinated biphenyls (PCBs); asbestos; pesticides, herbicides and similar
compounds; and toxic and process chemicals, as well as findings and observations
related to these substances,

4.2.1 General Description of Pollution Sources and Controls

4211 Polychlorinated Biphenyls

A

PCB-containing equipment at NIPER has been used to a ve;‘;‘ llmited extent
historically, and at present, none exlIsts. In 1981, as ) resuh o-f “analysls of
transformers and various machinery containing hydraullcoﬂ and pump oll, 10 items
were found to contaln PCBs (Table 4-6). Since the h:ghest conoemration of thase
Items was 42 parts per million (ppm), which |s beldw the 50-ppm regulatory
criterion, the PCB-containing equipment is consfdered :‘fon PCB for the purposes of
regulatory compliance. Consequently NIPER d¢es not need a formal protocol that
provides for the storage, handllng, or msposal of PCBs or PCB- containing
equlpmevnt RN " '

1 . Lot .
oo, W e
o [N

4212  Asbestos >,

No friable asbestos is used hahdied,or stored at NIPER. However, some large pipes
in the Power Plant (Bu)\dmg 2) are tovered with asbestos insulation, which isin turn,

wrapped and covered Wrth epOXy paint. The ashestos-wrapped pipes are labeled as

containing asbestos and we'e observed by the Survey team to be In good condition,
Hnstorically, smaIT amounts of asbestos were removed from laboratories by the
Safety staff of NIPER. The material was bagged, labeled, and disposed of in the
Bartlesville Public Landfill, which is a state-certified asbestos disposal site. Larger
asbestos removal projects are handled exclusively by off-site licensed asbestos

removal contractors, There are no formal protocols for asbestos removal at NIPER,
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TABLE 4-6

PCB ANALYSIS AT NIPER
| PCB-Containing Equipment PCB Content | |
Sample No. identification (ppm)
801845 ‘ Hydraulic Oil 709 ‘ <0.4
801846 Hydraulic Oil Car'Lift | <0.4
801847 500 kVA Transformer (Bldg. 3) 42.0
© 801848 500 kVA Transformer (Bldg. 2) | 41.0
801849 ‘ 750 kVA Transformer (Bldg. 1) 9Q5
801850 Bobcat Hydraulic Oil A <08
801851 Fork Lift Hydraulic Oil L T4 4.0
801852 Tractor (17.2-hp) Hydraulic Ol "~ |.~. <0.4
801853 Tractor (24.4-hp) HydraulicQIl - . .. f =~ <0.4
801854 Vacuum Pump Oil (Rm. 309, Bldg. 3}.". <0.4
Source: Techrad, 1981 i, '.
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4213 Pesticides, Herbicides, Insecticides, Rodenticides, Alqiicidei

No herbicides, insecticides, or rodenticides are currently being stored, mixed, or
applied at NIPER. These products are handled and applied as needed by off-site
contractors and monitored by Maintenance and Safety staff personnel. Historical
use of herbicides and insecticides was handled by the Maintenance staff and no
formal protocols were in place regarding the storage, mixing, use, or disposal of
“various chemicals such as Roundup and orthophosphate-based bagworm spray
concentrates. Two small unused bottles of Roundup and orthophosp‘nate are

Various cooling towei treatment chemicals are used in two §Db?ion7-féb¥orption
water chilling towers at Building 2. Approximately 1 galld7ffo'f‘concé‘n'trated NALCO
2810 Microbiocide, which contains 5-chloro-2- methy! -4. |soth|azotm 3-one and 2-
methyl-4-isothiazolin-3-one, is added every 6 weeks to the coohng water, plus a
small amount of NALCO 2807 inhibitor coohng treatment Another microbiocide,
NALCO 2593, is sporadicaily used. The chemrcals are stored in a cabinet near the
towers north of Building 2. The coollng Watéf blowdown containing diluted
treatment chemicals is di scharged to the mumclpa1 sewer system, as described in
‘Section 3.3.2.1. Empty containers are mp?e nnsed and discarded in solid waste trash
" bins. R

. .
AR “o.
L3N .

4214 Toxic and F_’;c_iéé'ss‘ C"hé'm'igé.is"‘

. l

Small quantmes of manv types of hazardous and nonhazardous organic and

inorganic chemncals are used in NIPER laboratories. Additionally, because of the

NIPER emphasrs oﬁ fuels research, crude oils, refined hydrocarbons, fuels, light oils,
and so1vénts usedm cleaning operations are utilized in relatcvely large quantities.

, 4'. .

Procurem'en{gand Inventory Control

Chemical and fuel purchases are made by taboratory managers. For most chemical
and fuel purchases, requisitions are submitted to the Purchasing and Supply
Department, which maintains bulk storage and distribution areas in Buildings 16
and 8 and in aboveground and underground tanks (Section 4.2.1.5). The
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requisitions specify the material needed, quantity, order number, date, laboratory
room number, building number, and the signature of the requisitioner. An
individual may order a small quantity of a specialty chemical and make a direct
purchase but the purchaser is required to submit the product information to
Purchasing so the item can be logged in the computer inventory, which contains the
chemical name, account number, specific laboratory, and the name of the
requisitioner. Material Safety Data Sheets (MSDSs) are maintained in files at each
laboratory where the chemicals are used.

Receiving, Distribution, and Storage

The principal bulk chemical storage area is Building 16, a- ﬂammable quurd
dedicated, reinforced-concrete storage bunker used to store appromnateiy 23,000
gallons of various solvents, fuels, and oils. The building has an e|aboraie Halon fire
suppressant system and a carefully controlled chrnate Floor drarns lead to an
underground oil-water separator which drscharges water to the sanitary sewer and

v_‘

Bulk petroieum products for use in research @md to power NIPER vehicles are stored
at the Main Tank Farm and in other fanlss a’LNrPER (Section 4.2.1.5). Petroleum is
delivered by tanker truck and transferred drrectly into the tanks. Researchers pump.
fue! directly from the Main Tank Farm tanks into carboys and drums, and transport

the vessels back to the laboratorres The two tanks west of Building 19 feed directly

into Building 19 via underground t,anks Product in the tanks at Block A is pumped
directly into vehicles, or transportable carboys and drums.

The remote Ca\res facrlrty, whrch is also used as a petroleum storage area, is a soil-

NIPER:. The :oncrete structure is used as an archival renository for approximately
33,000 gaHons of various oils, fuels, and alcohols, which are retained in 55-gallon
metal drums, and carboys. The structure is locked and surrounded by a chain-link
fence with a locked gate. The structure is purposely unmarked on the exterior to
discourage vandalism. Spill contiol consists of a concrete floor sloping to the back
of the bunker.
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Two other buildings are used to store bulk chemicals, including toxic reagents,
solvents, and reactive materials. Building 8 houses miscellaneous flammable
solvents such as toluene, acetone, and alcohol, and toxic chemicals such as mercury
and arsenic. The flammable chemicals are stored in metal cabinets and the toxic
‘reagents are stored on open shelves. The building also houses a multipurpose
storeroom where miscellaneous nonchemical supplies such as office supplies,
electrical fixtures, and hardware are stored. Building 11 is used to store various
water-reactive and pyrophoric chemicals such as sodium hydride, calcium hydride,
sodium metal, oxalyl chloride and super hydride {aluminum vitride') These
chemicals are individually double-packaged and stored on the floor in 2 metal box,
which is examined by a safety officer on a monthly basis. e T,
Each laboratory also maintains small-quantity stocks of chemica'll's,"'r'e"aééﬁts and gas
cylinders at each point of use. Storage is provided in cabmets }ockers, and shelves,
orunder hoods in the work area. Numerous toxic and hazarduus ¢hemicals that are
no longer used were observed in laboratories by | the Suwey team Additionally, in
Buildings 1, 3, and 16, piaduct containers of pemx\de formmg chemicals, such as
anhydrous diethy! ether, diethylene glywl monomethyl ‘ether, and 1,4-dioxane,
were found to have exceeded their safe sheLf lees N

"
SN '. ", ".

4215 ° Petroleum Product and"H'é.zﬁaE&@:Q'Suﬁstance Storage Tanks

There are currently 25 actwe storage.. tahks at NIPER. Nine of the active tanks are
underground, as |dermf-ied on, Tab!e 2. 7, and the remainder are aboveground as
identified on Table: 4'8 ln addﬁtron there are two inactive underground tanks, as
identified on Tabie 4 7 The locatnons of the tanks are shown on Figure 4-1 and are
discussed betow

S A L
f ¢ R

u nd.'e'ré'r'é'gr:id Sfb%ége Tanks

There ar"'e':h_i,ne active and two inactive underground storage tanks (USTs) at NIPER
(Table 4-7).' Eight of the active tanks are used for diesel and gasoline storage, and
the ninth is a sump for the oil-water separator outside Building 16, which is used in
the event of a spill within this facility. The separator is described in more detail in
Section 3.3.2.2. The two inactive tanks were used for the storage of waste oils, and
are discussed in Section 4.5.1.
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No leaks or large spills have been reported to be associated with the tanks;
howe /er, testing or monitoring is not performed on the tanks. Steel tanks are
subject to deterioration from aging and corrosion, and fiberglass tanks are subject
to cracking. Although there are no specitic data on soil corrosivity at NIPER,
conditions that promote corrosion are present (Section 3.2.1).

Aboveground Storage Tanks

" The Main Tank Farm, as shown on Flgure 4-1, contains 11 of the 16 aboveground

storage tanks (ASTs) at NIPER. As indicated in Table 4-8, 10 of the tanks at thé Main -

Tank Farm contain various fuels and 1 contains liquid mtrogen,‘ ;hns latter tanik is
located immediately outside the tank farm berm. All Main, Tank Fam* taiiks are of
steel construction and are horizontally mounted on concfeté pylons The entire
tank farm is surrounded by an earthen berm. Its subbase is cornpacted clay overlain
by plastuc sheets to minimize weed growth and 2.mch anommaﬂ screened limestone
gravel. Water from precipitation within the berm*aecdhul.ates in a sump on the
north side of the tank farm, and is Persodlcally pumped ou* of the bermed area onto
the adjacent grassy area as discussed in Sectnon 3 3 2. 1. During the Survey, active
drips from some of the tanks were tdent;ft.ed anq‘ o;l stains in other areas of the tank
farm were observed.

The other five ASTs also contam various fuels They are constructed of steel, are
located within earthen berms and are underlain by natural soil or in one case, a
concrete pad. o

4.2.2 Fmdfngs and Ohservatlons

St Raid
f " ..."

4221 Cétegdry";J

None. "
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4222 Category Il

Potential release of 'toxic chemicals. Ethers, dioxane, and other organic
solvents are being stored at NIPER for periods that exceed safe storage

practices.

Dioxane and various ethers may degrade over time in the presence of oxygen
and form peroxides. The peroxides, if present, could explode during normal
hand!ing operations, resulting in severe or fatal human injury At NIPER,

v,
oy,

reactive, toxic, and flammable chemicals. Such storage m the event ot an
explosion, could result in fire and a release of toxic chemncats t’o the-air, soil,
surface water, or groundwater. Areas where this p‘rablem was identlfred are
specified below.

In Building 16, the Hydrocarbon Fuels St.orarge Bulldmg, where large volumes
of flammable compounds are stored,, four 4- Ilter bottles of 1,4-dioxane were
found that were manufactured in, 1982 Thrs‘chemrcal has a recommended 2.5-

year shelf life after the manufac.tUre date although according ‘to the
manufacturer it should be drscarded 12 months after opening to preclude
formation of explosrve peroxndes‘ The bottles were stored on an open metal
shelf and were qu of hqurd Three of the bottle caps were not sealed,;

therefore, the mtegnty 6t the product may have been compromised.

The Surveyteam notrced that one of the unsealed bottles was approximately
half full ot feathery uystats Initially the crystals were thought to be explosive
peroxlde crystats ‘Howaever, subsequent investigation revealed that they were

,non explosnve frozen dioxane crystals. Since the outdated material could still

centam explosive peroxides, the site management concluded that the
questrgnable solvents could be dangerous and should be disposed of in a safe
expedient manner. After the Survey, the solvents were opened under water
by NIPER personnel and poured into 55-gallon drums containing other waste
solvent at the site’s Hazardous Waste Transfer Platform.
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 Stored on the same shelf in proximity to the dioxane were nineteen 4-liter
metal cans containing anhydrous ether. Six of the cans had an expiration date

of 12/1/86, and contained no peroxide inhibitor. The manufacturer indicated

the shelf |ife of the anhydrous ether may be extended 1 year since the metal
cans have a liner that suppresses the formation of peroxide providing the
container seal is not broken. Thirteer: cans did contain an inhibitor, but had
" no expiration dates on the labels.

Two bottles of tetrahydrofuran which can also form peroxtde were found in
the same area as the ether and were not dated. ‘

ere
,|

In Laboratory 309 in Building 3, a bottle of Dowanol DM dlethylene glycol
methyl ether was found in a flammables storage cabmet'w.'l'he bottle
contained approximately 8 ounces of slightly cloudy‘hqmd The bottle had a
10/1/85 expiration date, and the label SpEleled "Use wathm one year." This
substance may also form explosive perox|de§ over an extended storage period.

In Building 1, Room 15, a 4-liter bottle ofethylether was in a hood work area.
The bottle was partially full but had nQ expwratnon ‘date or “date opened” on
thelabel

“ LNy
. oo
. [N

. . L
. ‘.’n. M »
o i o

Each of these potentially unstab]e sorvents was disposed of in the manner

described for the K 4dsoxane a.fte‘r the on-site portion of the Survey was
completed. e

K
oo
.n ‘c

Active drms_and weeps at the Main Tank Farm Petroleum products are

actwely drnppmg froovdrain pipes and weeping from fixtures on Tanks 2, 3,6,

7,9, andTO at ‘the Main Tank Farm, resulting in localized surficial gravel and
‘L-underlylng sml contamination and possibly groundwater and surface-water
'cohtammatlon

Petro!eUm products were observed to be dripping from drain pipes at Tanks 3
and 10, and weeping from valves and joints on Tanks 2, 6, 7,9, and 10 at the
Main Tank Farm. As a result, gravel overlying a discontinuous plastic liner of
suspect integrity, used to control weeds, is contaminated. Because ct
inadequate spill containment (Section 4.2.2.3, Finding 1), the soils and shallow
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groundwater underlying the tank farm may also be contaminated. However,
there has been no subsurface sampling to confirm this (Section 3.4.4.4, Finding

1).

As discussed in Section 3.3.2.1, water within the Main Tank Farm sump s
periodically pumped outside the bermed tank farm area and allowed to
percolate into the soils, or to flow along drainage ditches leading to the Caney
River. If fuel is present in the sump, it may be discharged along with the water
and may result in surface-water contamination. o

4.2.23  Category lll RUTPE S

1. Ineffective AST spill containment. Aboveground stotage tanks' Iack effective
spill containment, which is resulting in surface soll. tontammat;on and may
result in groundwater and surface-water contammat:on, P

During the Survey, NIPER personnel mdlc.ated thata clay hner had been placed
‘beneath the Main Tank Farm, which. has‘ 11) aboveground fuel storage tanks.
- However, they did not know its dessgn thJckness of permeability. Additionally,
a plastic liner on top of the clay, used fo-r wegd control, was discontinuous. As
a result, any leaks or spills from the tanks that have contaminated the surficial
- material within the tank farm may be movnng through the plastic liner and
clay layer, and contammatmg the underlymg soil and groundwater and
potentially nearbysurfade ‘wa‘ter At the Main Tank Farm, fuel stains on the
soil beneath v‘aWe ports an ‘some of the ASTs as well as active dripping of fuel
from severa| of the A.«TS ‘as described in Finding 2 of Section 4.2.2.2 above,
were obsrerved by 1he Survey team. '

.',,
' ‘

2, .-,gb*fé'rjt:ial uhdetected releases from USTs. The integrity of underground
storage tanks at NIPER is in question and undetected releases may be
con‘tafminating the soif, groundwater, and potentially surface water.

Eight USTs are currently used at NIPER to store diesel fuel and gasoline, and
one UST is a sump used to contain petroleum products at Building 16. Three
are constructed of steel and are 20 or more years old, five are constructed of
fiberglass-reinforced plastic and are approximately 8 years old, and the sump is
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constructed of concrete and Is 8 years old. None of the USTs have internal or

external protection, nor have they undergone integrity testing. Since steel

tanks are subject to deterioration from aging and corrosion, fiberglass tanks
are subject to cracking, particularly during installation, and concrete tanks are
also subject to cr'acking, leaks may have developed or may develop in the
future. If leaks are occurring, they would be undetected and could result in
" soil, groundwater, and potentially surface- watercontammatlon

4224 CategorylV B

o
Yoy
o
X

of reactive, toxic, and hazardous chemicals. NIPER lacks fqrmaladmmlstratwe
controls on management of reactive, toxic, and hazardous thémwaﬂs which
could result in improper waste disposal or handllng and create a poten‘ual
safety hazard. ‘ L

-

The purchase of bulk and reagent- grade chemkaﬂs is not centrallzed and
procedures to track shelf lives of reaf.tnve, 'tQXIC,\ and hazardous chemicals are
not in place, thereby allowmg potermally unsafe accumulaticns of these
substances in the laboratornes and storagq areas. During the Survey, the
Survey team noted two areas. whére peroxide forming chemicals, such as
dioxane and various ethers, were bemg stored beyond their recommended

shelf lives (Sechon a7 2.2, Fmdmg 1). Excessively long storage of these

chemicals can result in the:rdecomposmon into unstable, potentnally explosive
peroxides. . ‘.

. "
o
(-

Some -labora‘toraes wwére stormg hazardous solvents and chemical reagents

which, were Teft over from discontinued programs and were of unknown age.
.;jThese SUbstames included compounds which, if declared wastes, would be EP
taXlg or RCRA-listed hazardous wastes. In some cases, these compounds had

cen. contammated or had decomposed over time and subsequently were not
useful for research purposes. For example, Laboratory 120 in Building 1
contained a jug of chromic acid at least 4 years old, which was left over from
an experiment that was no longer being performed. The jug was visibly
contaminated with an unidentified substance and had never been used by the
current group of researchers in the laboratory.
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In addition, NIPER has no formal standard operating procedure identifying
chemical storage requirements, including proper labeling and segregation of
incompatible chemicals. The Survey noted acids and solvents being stored in
unlabeled undersink cabinets in various laboratories in Buildings 1, 3, 6, 8, 13,
and 16, and incompatible chemicals being stored together in several
laboratories, including Laboratory 19 in Building 1, where potassium metal,

phenyl Iithium and phosphorus pentoxide (all pyrophoric) were being stored

in a flammables cabinet wsth a number of 4-liter bottles of acetone amd other

~u
.
o~
i,

ethers anrd other solvents. lmproperly Iabeled or segregated chemacals could
result in an improper emergency response in the eyent of a ‘ﬂre .or other
uncontrolled chemical release. N L
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43 Radiation

This section discusses the actual or potential radiological impacts to the
envnronment from past and present operations at NIPER.

43.1 General Description of Pollution Sources and Controls

No eXperim/ents involving radionuclides were being conducted at NIPER at the time
of the Survey. NIPER formerly conducted petroléum research studies usmg .a variety
of radioactively traced compounds and radioactive sources in Building: 13, whach is
‘now the Mass Spectroscopy Laboratory Radionuclide expeﬂmen‘ts were
discontinued in 1980, and Building 13 was decontaminated and decommtssmned
prior to conversion to its present use. The conversupn of- fhe bllkding to
nonradioactive use required the removal of approxtmately. 50 curles of radioactive
source materials, including organic liquids; the ,d4smantlmg and removal of
laboratory equipment and building matenals gontémmated with tritium; and
disposal of the radioactive waste sources and matenéis at the low-level waste
disposal facility in Hanford, Washington., Two plutomum -beryllium sources were

removed from the building and sent to the QQE Les Alamos National Laboratory for‘

o

reprocessing (DOE, 1981) PEETRAA

Experiments involving tritiated water were stheduled to be conducted in Room 211

of Building 1in 1988, after the Surve;g They include a series of diffusion studies of
packed sand cores to xes1 surfactants “Ten milliliters of tritiated water with a total
activity of 5 mucrocun’e; were bemg stored in a safe in the laboratory at the time of
the Survey. The 1aboratmry was not outfitted for radioactive tracer experiments at
the time of the Survey, and'the proposed test program had not yet been approved
by DOE.. Releases bf-kadionuclides from tracer experiments are expected to be
neghg‘tﬂe based of the amount oftrmum to be used.

432  “-Epvironmental Monitoring
NIPER conducts no monitoring of emissions or environmental concentrations of
radionuclides. Other than the monitoring activities associated with the

decommissioning of Building 13, described above, NIPER has never conducted any
radiological monitoring. Data from monitoring associated with decommissioning
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activities are summarized in the draft Environmental Assessment (DOE, 1981). The
proposed use of small amounts of tritium m Room 211 of Building 1, expected to
bejin in 1988, after the Survey, would not require monitoring of tritium emissions
or ambient tritium concentrations, as the emissions are expected to be non-

~ detectable.

433 Findings and Observations

4331 Category! ‘ o o
None -
4332 Categoryll e

None
4333  Categorylll L e
None : .nmll{ﬂu \&3
. ' \f‘.‘.“.. . »

4334  CategorylV

None
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4.4 Quality Assurance .

4.4.1 General Description of Environmental Monitoring‘

There is no environmental monitoring program at NIPER other than informal,
periodic noise measurements (Section 3.1.3.2). Also, sanitary sewage samples have
been taken periodically by various groups, and analyzed by various outside

laboratories (Sections 3.3.2.2 and 3.3.3).
analyses of enveronmental or wastewater samples.

NIPER does not perform any laboratory
Therefore, there was no

environmental samplmg and analysis quality assurance program for the Survey to

review.
442 Findings and Observations

4421 Categoryl
None‘

4422  Categoryll
None |

4.423  (Categorylll
None ‘{;iﬁ

4424  Ca o |v .

[T RN
e e, ey

None
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4.5 Inactive Waste Sites and Releases

This section of the report deals with inactive waste sites that may be present, and
with spills and other types of releases that may have occurred at NIPER. The .
pollution sources described below are based on on-site observations made during
the Environmental Survey; a review of historical photographs, maps, and incidan,
site planning, and site characteristics reports; and interviews with active and retired
NIPER employees (Hughes, 1988; Sanders, 1988).

4.5.1 General Description of Pollution Sources and Controls
NIPER was started in 1918 when Block A (thure 4-2) was donatad by the Bartlesvme
Chamber of Commerce for the formation of a petroleum tesearch cénter Block B
was purchased in 1943 and Blocks C and D were acquired ?0‘ ?978 (NIPER 1984a). All
blocks had been farm and pastureland before being. acquu*ed although Blocks €
and D had been developed to include 16 homes before becommg U.S. Government
property |
Because of the previous agricultural and damest:c Iand uses, it is Inkely that any
inactive waste sites and releases on NtPER prpperty are the result of NIPER
operations. Although there are e documents such as an Installation Assessment,
detailing inactive waste sites and re!eases 5t NIPER, several potential sites were
noted during the Survey They are dtscussed below, summarized in Table 4-9, and
located on Figure 4- 2; the sité: numbers used below and on Table 4-9 refer to the
lccations on Figure 4- '2 Envwonmental features that would be affected by inactive
waste sites and. reieases Include the Caney River system, described in Section 3.3.1,
and shallowgmundWater described in Section 3.4.1.

Site 1~ --10 000 GaHQn Waste Oil Tank In the early 1920s, a 10,000-gallon railroad
tanker’ car was buried southeast of Building 8. Until 1980, it was used for the
temporary ‘s}.orage of waste oils and other organics such as alcohols and ketones.
On a regular basis, the contents were pumped out and hauled off-site for recycling.
In 1980, the tank was emptied, abandoned in place, and filled with concrete. There
is no record that the tank was tested for leaks before closure or that the soil
adjacent to the tank was sampled for evidence of leaks.
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Site 2 - 550-Gallon Waste Qil Tank. A 550-gallon fiberglass tank was placed
underground northeast of the cooling tower in 1980 to succeed the 10,000-gallon
tank described above. This tank was pumped out periodically and the contents,
including waste oils and other organics, taken off-site for recycling. In 1984, the
tank was emptied and abandoned although no further closure action has taken
place.

Site 3 - Oil c'torage Vaults and Racks. Until the early 1980s, three or four in-ground
concrete vaults, located along Virginia Avenue west of Buildings 2 and 9, were used
for the storage of mainly 55-gallon drums containing petroleum products In
- addition, immediately north of these vaults, drums were stored aboVegcoﬁmd on
racks. The contents of the drums were used for ongoing refmefy experlments
Once Building 16, the Hydrocarbon Fuel Storage Building, was' tcnstructed in the
early 1980s, the vaults were abandoned, filled with gravef, and gr‘aésed over, and
the racks were removed. The construction date and the dnmenslons ‘of the vaults
and racks were not reported during the Survey. Thece is no, +ecord of petroleum
product releases from drums stored on the racks and tn mh;e vault’s

IS '. L) "'t.
. e
4 w0

Site 4 - Former Cooling Tower. A coolmg ’tower located north of Building 5, was
installed in 1938 and removed in 1961.. Chfomatas Wete used as corrosion inhibitors
in this tower and may have contammated th.é ground orsubsurface soil as a result of
- driftand leakage from the tower or through gny seams or cracks in the tower basin.
It appears from photographs, that the coohng tower was located in a paved area.
Therefore, the surface arga of exposed soil to receive drift fallout was probably
small, although the potentxal fot. daanraduent transport in surface- water runoff
was present due to the Jmperwo,us nature of the pavement.

Site 5 - Present CAﬂq Tower The cooling tower presently used at NIPER was
constructedm the. early 1960s east of the power plant to replace the former tower,
descrnbed above CKromates were used in this cooling tower until late 1979 and
may have«;ontammated the ground as a result of drift and leakage from the tower
or through any seams or cracks in the tower basin. Concentrations of total
chromium and hexavalent chromium from cooling tower water sampled in April
1979, while chromates were still being used, were reported at 4.0 mg/L and 3.5
mg/L, respectively (Williams Brothers Laboratories, 1979). However, the existing
tower, like the former cooling tower, is surrounded by pavement. Therefore, the
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surface area of exposed soil to receive drift fallout was small, although the potential
for downgradient transport in surface-water runoff was increased due to the
impervious nature of the pavement.

site 6 - Day Tank Transfer Spill. In July 1986, 50 gallons of an unspecified type of
gasoline spilled into aditch along Lupa Street, southeast of Building 17. The surface
area that was affected was not reported at the time ‘of the release. The spill
occurred as a result of overflow during the transfer of gasoline from a permanent
tank to a day tank. The Bartlesville Fire Department responded and hosed the splill.
All spilled gasoline was reportedly then recovered with an absorbent (NIPER 1986)

o,
Site 7 - Well Capping Spill. In approximately 1978, an abandoned oN and gas ‘well
was discovered at the northeast corner of Virginia Avenue and Cu‘dahy Street.
Because the well was found to be inadequately capped, gtWas redeveloped so it
could be fully grouted. During drilling, a pocket of gas was emountered and
approximately 50 to 200 gallons of crude oil blew out of the hole and onto the
surrounding grass and pavement. The sp||| was‘ cle,aned.up atthough the method
used was not reported. o e,

Site 8 - Main Tank Farm Leaks. The Ma‘m Tarrk Farm “Wwas installed in mld 1986. It is
designed with an earthen berm on.the pErameter "and a gravel base underlain by a
discontinuous plastic liner, used to comco| weeds, and clay of unknown thickness
and permeability. Control &f runoff from within the tank farm is described in
Section 3.3.2.1. Several, Ieaks have Occurred within the Maln Tank Farm, as
evidenced by stained son Exampiesmclude a 30-foot by 8-foot area between Tanks
4 and 6, a 12-foot by 12 foot area next to Tank 4, and a 6-foot by 6-foot area next to
Tank 10. In addmtm petrol'eum products were dripping from drain pipes at Tanks 3
and 10 and were weepmg ‘from valves and pipe joints on Tanks 2, 6, 7, 9, and 10.
These Ieaks are drscussed further in Section 4.2.1.5 and Finding 2 of Section 4.2.2.2.

Site 9 - Su,i‘plus Storage Area Leak. During the Survey, a 100-square-foot area of
stained soil"wlas noted atthe Surplus Storage Area. The date of occurrence, volume,
and specific material spilled are unknown, although the soil had a petroleum
product odor. Petroleum products are not used in this area although severai empty
drums and other vessels that may have contained residual liquids are stored in the
Surplus Storage Area.
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4.5.2 Findingr and Observations

4522 Category ||

None

. -
e

PN
PR

4523  Categoryll

1. Potential contamination from confirmed and unconf(rme'd inactwe waste sites
and releases. Confirmed and uncunfirmed mactlye was‘he $lt¢$ ,and releases at
NIPER may be contaminating the soil, groundwate(’ and surface water,

During the Survey, information obtamed thﬁough review of historical
photographs and site records, visual mspectlon "and personnel interviews
indicates the presence of nine com‘lrmed arﬁ’d uhconfirmed inactive waste sites

and releases. These are listed L‘zelow and descnbed in Section4.5.1:

10,000- Gallon Waste Oil Tank

550-Gallon Waste Ol Tank

Oil Storage V*aults . _

Former Coolrng Tower 1
Presem Cpolmg T‘ower

Day Tank-Traﬂs.fer Spill
‘Well Cappmg Spill

Mann Tank Farm Leaks

Surplus Storage Area Leak

e

There is presently no evidence that hazardous materials have been released
from the 10,000- and 550-gallon waste oil tanks and the concrete oil storage
vaults and racks. However, the integrity of underground storage tanks at
NIPER is in question (Finding 2, Section 4.2.2.3), as is the integrity of the
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concrete vaults. If cracks or holes had developed during the active lifetime of
the tanks and vaults, free liquids containing hazardous substances could have
been released to the underlying soiland to groundwater

There is similarly no evidence of leakage of the chromate-cuntaining water
from the cooling towers, although releases through wind drift and possibly
through cracks in the concrete holding basin beneath the cooling tower
occurred. The resulting releases could have resulted in chromate
contamination of the underlying soil and groundwater. Addttionally,
stormwater runoff may transport surface contamination to the dramage

.
L
AKXl
e
.

ditches and eventually to the Caney River.
The remaining sites mcludmg the day tank transfer spHI weU cappmg spill,
Main Tank Farm leaks, and Surplus Storage Area Jeak are aii confirmed
releases, although the former two were reportedly c!eaned Up. Each of these
releases has resulted in surface soil contammatlon, and any residual

contamination may resultin groundwate{ and‘:urface-Water contamination.

Yy
I

discussed in Sectlons 323,33 44~(Findmg 1), and 3.4.4.4 (Finding 1)
identify the concentration and. extent of actual and suspected contamination
frominactive waste sutes and releaﬁés

4524 Categoryll\/,.".":'-:""

1. Lack of m_t;twe waste Sttes and releases investigations. Inactive waste sites
and releases have rot been investigated at NIPER in accordance with DOE
CERCLA Order 5480 14,

Spij't'saj 'unplanned releases, and inactive waste sites at NIPER have not been
iden'ti.fr,ed and investigated. DOE Order 5480.14, dated April 26, 1985, requires
that each DOE site submit to DOE Headquarters a Phase | Installation
Assessment (IA). The purpose of an IA is to evaluate site history and records in
order to identify inactive hazardous waste sites and releases that may pose
environmental or prlic health risks and may require further characterization
and remediation,
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An IA has not been developed for NIPER. During the Survey, information
obtained throuéh review of historical photographs and site records, visual
inspection, and personnel Interviews indicates the presence of nine potential
inactive waste sites and releases that could be addressed in an IA. These are
listed above in Finding 1 of Section 4.5.2.3 and described in Section 4.5.1.
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NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RESEARCH
SURVEY PARTICIPANTS
FEBRUARY 29 - MARCH 4, 1988

DOE
Team Leader Joseph Boda
Assistant Team Leader : Lee Stevens

Bartlesville Project Office Representative Alex Crawley

LXY
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i

,,,,,,

Technical Specialists | .:"
Air Robert Laizd fICF) "
Surface Water Witliam Lévitan*{NUS)
Groundwater/Soils -;“'V\:gyﬁg'.;mg‘\/\;’ﬁ"ey (NUS)
Waste Management bd'ﬁ%jl'B'Ha:bib (NUS)
Toxic and Chemical Materials/Tanks Wayhé Downey (NUS)
Direct Radiation | s \"",:':.':,'"'._‘Rl'c'r'liert Lanza (ICF)
Quality Assurance "".Wayne Downey (NUS)

Inactive Waste Sites and Releases William Levitan (NUS)

* Contractor Coordinator ™., ..
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APPENDIX B
SITE-SPECIFIC SURVEY ACTIVITIES




Y

B.1 Pre-Survey Prepatation

The DOE Office of Environmental Audit, Assistant Secrc tary for Environment, Safety
and Health, selected a Survey team for the National Institute for Petroleum and
Energy Research (NIPER) in late 1987, The site is managed by the DOE Bartlesville
Project Office (BPO) and is operated for DOE under a cooperative agreement by the
lllinols Institute of Technology Research Institute (IITRI). Mr. Joseph Boda was
designated the DOE Team Leader, Mr. Lee Stevens the Assistant Team Leader, and
Mr. Alex Crawley the BPO representative. The remainder of the team was
composed of contractor specialists from NUS Corporation and ICF, Inc. (Appendix A),

‘,

,,,,,

Survey team members began reviewing NIPER general environmémal documents
and reports In October 1987. Messrs. Boda and Stevens, along wu;h.tww members of
NUS Corporation, conducted a pre-Survey site visit on Jahbary 18. to 20 1988, to
become familiar with key DOE and NIPER personnel, They tciured the facility and
completed a cursory review of the documents assembled in“response to an
information request submitted to NIPER on Decem}ner 23, 1987 The request listed
environmental documents and reports requlred hy the Survey team for Survey

planning purposes.

'\ A oo
N o " "1 )
4' ' .

The Survey team reviewed the mfor‘mat!qn recerVed during the pre-Survey v;sut and
prepared a Survey Plan (Appendix C) for the NIPER facility. This plan described the
specific approach to the Sufvey for each of the technical disciplines and included a
proposed schedule for.the on~a|te actwmes A Health and Safety Plan was also
prepared for use by, the Susvey team

B.2 On-'Sif‘e‘Acth/lgLe'é”

n.'

The on-sme phase of the Survey was conducted during the period of February 29
through March 4, 1988. The opening meeting was held on February 29, 1988, at
NIPER and was attended by representatives from NIPER and BPO, and the Survey
team members.

Discussions during this meeting primarily concerned the purpose of the Survey,
logistics at NIPER, and an introduction of the key personnel involved in the Survey.
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During the Survey, team members reviewed pertinent file documents including
permits and applications, background studlies, engineeting drawings, accident
reports, chemical releases, and spllls, as well as varlous operating logbooks. The
research activities and associated processes were carefully analyzed to Identify
existing and potential pollutants. Site operations and monitoring procedures were
observed, where possible. Extensive interviews wére held with NIPER personne!
concerning environmental controls, operations, monitoring and analysls, regulatory
permits, and waste management. »"a:

'y
"""""
.

The Survey team members met daily to report observations, dlsq_uss findrngs, and
evaluate progress. These meetings were also useful for plannlng schedule chaﬂges
If required, to meet the overall objectives of the Survey.

A site closeout briefing was held on March 4, 1988, ,at whiah the DOE Team Leader
and Assistant Team Leader presented the Surve,y tearris prehmlnary findings and
observations. The findings were consudered pmllmmafy pending ardditional
research and review, "

. ‘,
W
) .
'
" .
TR NS

B.3 sampling and Analysis R R

' O
. 4
]

Based on the on-site NIPER Survey, ho Survey related sampling needs were
identified.

‘.l
]

B.4 Report Pr-ép'ératlon

The Envnronmentai Survey Prehmlnary Report for the NIPER site will be prepared for
DOE review. The pmhminary findings are subject to modification based on
comments from BPO NIPER, and the DOE Office of Fossil Energy. The modified
flndmgs wil] be incorporated into the Environmental Survey Summary Report.
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DOE ENVIRONMENTAL SURVEY
NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY
RESEARCH (NIPER)
Bartlesville, OK
February 29 - March 4, 1988

1.0 INTRODUCTION

The Environmental Survey Is a one-time baseline inventory ofexisting
environmental information and environmental problems and riskp :at DOE
operating facilities. The Survey will be conducted in accordance with the prrnclples
and procedures contained in the DOE Environmental Survey Manbal

The Survey is an internal management tool to aid the Secrétary and Under Secretary
in allocating resources for maintaining aggressive environmental programs and for
mitigating environmental problems at DQE facilmes DT

20 SURVEYIMPLEMENTATION 7 ‘o
The Environmental Survey at NIPER il be managed by the DOE Team Leader,
Joseph Boda, and the Assistant Team, Leader ‘éeStevens. Alex Crawley will serve as
the Barttesville Project Office (BPO) representatlve on the Survey team. Technical
support will be provided by contractor personnel as follows:

]
. L}

Radiation: ..~ ‘ Robert Lanza, ICF Technology Inc.
Surface/Drrnkmg;Wa.ter, William Levitan, NUS Corporation*
Waste Manag,e‘rjn.ent ' Donald Habib, NUS Corporation
.»‘|nactlye Waste Sites/Releases: William Levitan, NUS Corporation
Hydrogeology/Storage Tanks: Wayne Downey, NUS Coreora'tion
Toxic and Chemical Materials: Wayne Downey, NUS Corporation
Air: ‘ Robert Lanza, ICF Technology Inc.

* Team Coordinator
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2.1 Pre-Survey Activities

Members of the Survey team began reviewing NIPER environmental documentation
available at the DOE Offize of Environmental Audit in October 1987. From that
review, a memorandum dated November 25, 1987, was sent to the BPO requesting
~ additional information. Messrs Boda, Stevens, Habib, and Levitan conducted a pre-
Survey site visit on January 18-20, 1988, to become familiar with the site, to identify
any potential environmental problems, and to coordinate plans for the upcoming
Survey with BPO and NIPER contractor personnel. During the pre- Surve,yxvlslt the
team met with representatives o7 BPO and NIPER contractor personnel:- I, additlon,
the team toured the facilities and gathered documents assembled, by s,ite personnel
in response to the information request memorandum, Additional lnfdrmation was
requested and received from BPO and NIPER personnel durmg t'he p're Su‘.rvey visit,
based upon the review of available data on-site. CRO

2.2 On-Site Activities and Reports "":'f,'*

The Envnronmental Survey of the NIPER sitg, lebe eonducted from February 29 to
March 4, 1988, The Survey will include the fanItlé& Qperated by the Illinols Institute
of Technology Research Institute (HTRD locatéd at NIPER. The agenda for this Survey
can be found in the attached Table 1. ‘Mod|f|cat|ons to this plan-may be made
- during the course of the Survey. All modl'fucatlons will be coordinated with the site
officials designated as Survey contacts. The on-site activities of the Survey team will
consist of interviews ancf consultathns with, among others, environmental, safety,
operations, waste manager‘nent purchasmg, and warehousing personnel; a review
of files and do;uments unaval#able prior to the on-site portion of the Survey; and

project- specrfic and area spécaflc tours of the facility. Table 2 indicates specific areas

of interest. for eanﬁ of the technical specialists.

o o
.
[

A closeodt meetmg will be conducted on Friday, March 4, to describe observations
and initiat fmdmgs of the on-site activities, A status report stating the findings
identified at the closeout meeting will be sent to BPO within 4 weeks of the
conclusion of the Survey. A Survey Preliminary Report will be prepared within
approximately 4 months of the condusion of the on-site effort. Subsequently,
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,
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will then be used along with BPO and NIPER 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 Secretary, which is scheduled for
completion in 1989, :

23 Sampling and Analysis

Based upon the results of the on-site pomon of the Survey, the Survey ‘team will

.
lllll
'
.

this S&A Plan with BPO, the NIPER contractor, and EPA's Environmental Mon{torlng
Systems Laboratory at Las Vegas, which has quality assurance respoﬁsiblllty for the
Survey's S&A efforts. Results of the S&A effort, if conductqd will be transmitted to
the Survey Team Leader for incorporation into th,e Interlm REport The interim

Reportshould be available in late 1988.
3.0 AIR EMISSIONS AND RADIOACTAVE MATERIALS
3.1 Issue Identification ) LA

. ‘ LR
. ooty
LS [ ‘

The radioactive and regulated/hazardeoa a|r related Survey activities will involve an
assessment of the Iaborafory wnde apr émnss:on sources, emissions controls and
sampling/monitoring da*ta Areas ctf mvesttgat:on will include laboratory emissions
of acid fumes, toxic 'mata,ls orgamcs, and volatile hydrocarbons (VOCs), and the
emissions of carbar monoxide nitrogen and sulfur oxides, and VOCs from fuel -
~burmng equlpment Ope:atnonal and procedural practices associated with emission
contfols will also.ﬁe eviluated.

The g'eﬁé,‘(éll approach to the Survey will involve a review of existing environmental
reports,"cﬁgmical inventories, operating procedures, ventilation diagrams, stack
monitoring reports, and other relevant documents to identify significant sources of
air emissions. Following the document review will be the physical inspection of
significant processes and control and monitoring equipment. The Survey will
identify air contaminants from significant emissions 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 materials assessment will involve inspection of former radioactive
materials storage and handling areas. Radioactive matenals are not presently used

at NIPER.

Several areas for specnflc investigation have been identified during a review of
available documentation: o

3.2

Emissions of criteria pollutants from Buildings 6 and 17 and cher
combustion sources; | S ‘: d
VUC emissions from petroleum/fuel laboratones and otﬁer Iaboratorles,
storage areas, and the paint shop; RN

Ambient air concentrations of partlculates, carbon monoxlde nitrogen
and sulfur oxides, and volatile organic, compeunds on and off-site;
Evaluation of the effect of laboratcxy emﬁs:ons on air quality,

Former radioactive materials storage‘aud handhng and
Potential/actual emussuons Qfx regulated/hazardous pollutants

carcinogens, and tOXIC su-bstantes from unpermitted and/or

‘uncharacterized sources.”

Records Reqqirea
Emissaonsdata for re.search and development engines (test reports)
Local amblent aif quallty data for criteria pollutants;

Dewnptwe documentatuon on existing and proposed add-on air emission

. -:;controi equ1pment

s.”" Ventilation system drawings,

_"-:pperatmg, testing and maintenance procedures for air emission control
"“é',hd monitoring equipment; and

Correspondence between NIPER and regulatory agencies related to
criteria and/or toxic airborne contaminant releases, including permits,
former radioactive material storage and handling area decontamination
and decommissioning report, and associated documentation. |
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40 = SURFACE/DRINKING WATER (SW)

4.1 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. NIPER activities
that generate wastewaters will be reviewed through a detailed field evaluation.
Discrete liquid discharge points will be identified and evaluated to cevelop an
inventory of wastewater sources. A review of the present‘conditio'n of the
wastewater collection and treatment systems will be made. t1qu1d waste
treatment, processing, collection, and handling equipment wull be exammed and
records of operations will be reviewed. The objective of the’ nevne.w is to build a
Survey information data base for the identification of phy.sncal evndénceof existing
or potential environmental contamination. Addntlonaﬁy, drmkmg Wwater sources,
treatment and distribution systems, and drlnkmg water qua]rty data wiil be
reviewed. ‘ ...

The Survey will concentrate on areas of poterma| cuncern mcludmg the discharge
of contaminants into surface waters. The S.urvey w:ll also include an identification
of potential cross-contamination betweeq chemLcal/radlologucal potable, ‘'sanitary,
and stormwater sewer systems. SQGCIfI" attentlon will be paid to unknown or
potential discharges into an mapproprlaté sewer system, which might cause a
particular contaminant to be undetected‘ or untreated. This will be accomplished by
a thorough review of site far;rlmes in conjunction with a review of standard
operating procedurés (SOPS) for the operation and maintenance of wastewater
discharge equment followed by record review, interviews with site personnel,
and observa’tron ofprocedﬂres ‘
A reVLew pf past water ar\d wastewater conveyance, treatment, and dusposa!
systems wnll also be accomplished during the Survey to evaluate what
envnronmep,tal problems, if any, may exist as a result of past practices. Site surface
drainage features, including channels, swales, culverts and catch basins, will also be
reviewed.
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4.2 Records Required

Wastewater Discharge Co‘mpjiance Cerfification;

Wastewater piping diagrams; |

BUilding 16, 17, and 19 and tank farm as-built drawings; and
Correspondences with regulatory authorities relating to wastewater
discharges and floodplain construction.

5.0 WASTE MANAGEMENT

5.1 Issue Identification

The Survey procedure for activities related to waste managemenr is. Lo review
known sources or activities and identify any additionat’ sburces or.activities that
have the potential to result in contamination of envrronmentai medra

Hazardous/radioactive/solid wastes will be tracked 'thrbUgh the system and waste-
related site activities and records will be revrewed to develop an inventory and
assess NIPER’ swaste management practnces

During the hazardous waste por‘uon of the Survey, the team will devote a
significant portion of the time on- srte td 'a detailed facility investigation of
hazardous waste genera{‘ron, stora.ge “and disposal practices. In addition,
hazardous waste transfer and stOrage areas will be examined.

P
. !
o

The review of radroactwe and nonhazardous solid waste will be similar to that for

hazardous wastes.‘ Procedures will be evaluated to determine the NIPER waste

classification pracfndes “The detailed investigation described above will produce
| mform,atrorr ion radioactive and nonhazardous solid wastes so as to delineate any
prevrousiy unidentified sources of waste that have the potential to result in
envrronmeqtai contamination.

Discussions will be held with individuals knowledgeable on current and past waste

management practices. This will be accomplished during the investigation and in
the process of reviewing facility records and documentation. The objective is to

c-6

T '



]

develop an understanding of past and existing waste ménagement activities that
may serve as the basis for problem identification by the Survey team.

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. |

Several areas for specific investigation have been identified during a rewew of
available documentation:

® . Waste oil management practices,

® Hazardouswaste identification and documentatgon R
® Solid waste managemenrt procedures and waste Segregat\on practices;
and n -

-
O]
o

®  Storage and disposition of scra p/sa|vaggm"atérj.ais'?-:'\,

.

e e N ]
RN TS .o
o .
- ' ’
-

52 . Records Required

Documentation, procedures, and mtemai and external correspondences, not
already submitted, assoclated with the foHowmg topucs

® The responsubcfﬂ;nes and actlvmes of lab personnel in identifying,
segregatmg, stormg‘ and handlmg (1) nonhazardous solid waste; (2)
hazardous waste (3) ‘tadioactive waste, if any; (4) hazardous and
nonhazardous blologncalwaste if any; and (5) waste oil;

o Quantntatwe and’ qualitative characterizations of each of the five waste

' .types hsted above;

,;"“:""”'The reSponS|b|ht|es and activities of other NIPER personnel, including the

.+ gite safety officers; and

° "'-?,'T~‘he equipment used in picking up and transferring from the points of
éeneration, transporting between on-site facilities, recantainerizing,
analyzing, preparing for shipment, and shipping any of the above-
mentioned five waste types.
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6.0 INACTIVE WASTE SITES/RELEASES

6.1 Issue Identification

The inactive waste sites/releases specialty area review will identify environmental
- problems associated with the historical handling, storage, and disposal of
hazardous substances at the site. The review will involve the evaluation of
information developed in response to the Comprehensive Environmental Résponse,
Compensation, and Liability Act (CERCLA) regulations. The Survey wil}“focus on
current and future environmental problems related to past land dtsposal practlce
and past spills/releases. A

As part of the Survey, records indicating the types and quantmes of materials

disposed of in inactive waste sites will be evaluated, as er the facm'ty design and

methods of waste containment. Information avanjable thmugh historical aerial
photography, interviews, and site documents, such as lncndent Reports, will be
assessed to identify inactive waste sites and releases and‘ dmurbed land areas, and
to further define site locations and assoc,aated changes in appearance over time.
Visual inspections will be conducted for macuve sntes and releases to note surface
features and to locate potential momfarmg pmms

" Any inactive waste sites that have undergone remediation W|H also be addressed.
Records and analytical da’ta in support “of the site cleanup will be obtained for
review. Inactive tanks or contamers that may have held hazardous substances will
be located and their. s’tatus assessed Former storage areas and staging locations will
be included in thns effart Each of these facilities will be evaluated in terms of the
potential to. caUSea presem or future risk to workers, the neighboring population,
or the envuonmaﬁt """""

6.2 ""'::f""',;-Rlecords Required

° Incident Reports and
®  Aerial/historical photograph:s.
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7.0 HYDROGEOLOGY

7.4 Issue Identification

A major concern for the Survey is the potential sources of groundwater
contamination. In addition, the potential impacts of any existing contamination on
aquifers and the imp‘écts of off-site movement of contaminated groundwater will
be assessed by the Survey team.,

h"
1‘ :

X
'

««««
‘e

be conducted to define local groundwater condmons In addltior\ mforrnatnon on

regional geological and groundwater characteristics will be co||eCtEd .

Several areas for specific investigation were |dentlfted durmg a rewew of available
documentation: L |

S, [ .
o o
G g Tre
‘x‘ G, Trean :o

° Underground storage tank Ieak testmg. age construction material,
content, and locatnon, '

.I .‘
. . ',

® Solid and liquid waste management operatlons and
® Regionaland Iocal groundwater flows and quality.

7.2 Records Req'_bifed RO
° Repp@s.or‘dété_ desctibing regional and local groundwater conditions.

PR

0y 4
« .
f

8.0 - . .TOXIEANDCHEMICAL MATERIALS--TSCA

8.1 '-,':“"',':figsueIdentification

The toxic and chemical materials review will address the raw materials and handling
of chemical and petroleum products used at NIPER. The use, handling, and disposal
of PCBs, asbestos, pestncudes and herbicides will also be within the scope of this
effort.
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‘All toxic and hazardous substances purchased, used, or manufactured on-site will be

evaluated. The tracking, control, and management of these substances will be
reviewed. Records of usage will be evaluated to determine the potential for
environmental contamination.

The use of asbestos at NIPER 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 determme the . risks of
environmental contamination, The review will focus on appllcatlon records, s‘torage

and disposal practices, and environmental monitoring proceduces K ! X

.
T
. f ‘ Cea ot

Several areas for specific investigation were identified durmg a, review of available
documentation:

Chemical procurement procedures,, « g
Material QA procedures;
Toxic and hazardous materials m\(entory,
Operator and techmuantralnmg,'
‘Decontam|nat|on/d|sposaT mamfests and records;
Mamtenance/mspectnonIogbaoks ‘and

Chemical and petra!eum storage

o e ‘
o et

8.2 Records Rét‘j’qiré‘d o

° No.addmonal toxlc and chemical materials information is required at this

"‘*., RN
.
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TABLE 2
NIPER ENVIRONMENTAL SURVEY
AREAS OF INTEREST FOR TECHNICAL SPECIALISTS

WASTE MANAGEMENT - Hazardous Waste

D Habib Non-Hazardous Waste
RCRA/Solid Waste Permits o
Mixed Waste L
Radioactive Waste SR

RADIATION . Radioactive Emissions and: Effluents

R.Lanza Source Controls and Momxorimg
Radioactive Waste ] )

AlR - Meteorology: .

R. Lanza Local A:rQuarleata
EmissionSources, Contr.ol and Monitoring
Envurqnmen'tal!vfonitormg Air

Alr F'erm#ts and. Air Emissions Inventory

~'* W
l, '

SURFACE/DRINKING WATER “E‘ffluem Sourtes
W. Levitan ‘WMastéwater (Process and Samtary
- .. Tteatment) Facilities
C,ooﬂpg Water System
‘Dtinking Water Distribution
. Stormwater Management
‘Splll Prevention, Control and Counter-
measure Plan

' S Aboveground Storage Tanks
HYDROGEOLOGY/STORAG E' - Waste Storage and Disposal Sites (Past and
TANKS . o | Active)

W Downey Spill/Accident Locations

Regional Geology and Groundwater ‘
Well Inventory and Construction

Groundwater Monitoring Program and

Studies .
Underground and Aboveground Storage ‘
Tanks

C-12 T




TABLE 2

NIPER ENVIRONMENTAL SURVEY
AREAS OF INTEREST FOR TECHNICAL SPECIALISTS (Continued)

|N,%CTIVE WASTE SITES/
LEAS

W. Tevitan

UALITY ASSURANCE
owney

TOXIC AND CHEMICAL

MATERIALS-TSCA
W. Downey

Past Waste Site Locations
Characterization Studies
Spill/Accident Locations
Remediation Work .
Former Production Locations )

Environmental SamFHng Pro ram B
Environmental Analytical Pro ram
Data Management and Hcfmd Ag

QA Prograin Overwew X

Process Chemlcals and Substances
Inventory

Asbestos Use. Evaluatncm.

Asbestos RemoVaPand Disposal

PCBs In“5ervi¢e, Storege, and Disposal
Pesticide lse, Storage, and Disposal
Warehouemg and Storage Tanks for

' ?m:ewss Chemrcals

H
'
e



LIST OF ABBREVIATIONS, ACRONYMS, CHEMICAL SYMBOLS, AND INITIALISMS

AAGS Amblent Alr Quallity Standards
AST aboveground storage tank
BPO DOE Bartlesville Project Office
CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act
CFR Code of Federal Regulatlons
cm3 cublc centimeter(s)
co carbon monoxide
DAS Deputy Assistant Secretary
dB decibel(s) e N
DOE U.S. Department of Energy L
EOR enhanced oll recovery '
EP extraction procedure .
EPA U.S. Environmental Protection Agency’
ERDA U.$. Energy Research and Development Adm)nlstra’tlon
of degree(s) Fahrenheit o,
FHWA U.S. Federal Highway Adminfntrgtion.
ft3 cubic feet RS
ft3/s cubic feet persecond .~ vn e
- gal gallon " .
HC - hydrocarbons &, i
hp horsepower .
hr hour EOAT
HRI Hydrocatbon Recyders‘ Incorporated
Hf)s hydrogen sulfide
HUD u.s: Departmem of Houslng and Urban Development
HVAC heatin& ventijation, and air condltiomng
1A Jnstquatyon ‘Assessment
Thi o " {linois tnstitute of Technology
HTRI N minols fnstitute of Technology Research Institute
kg ' kHogram
ib pound
MAAC Maximum Allowable Air Concentration
mg/L milligram(s) per liter
min minute
MMBtu million British thermal units
MSDS material safety data sheet
NAAQS National Ambient Air Quality Standards
NIPER National Institute for Petroleum and Energy Research

D-1



LIST OF ABBREVIATIONS, ACRONYMS, CHEMICAL SYMBOLS, AND INITIALISMS

NO3 nitrogen dioxide

NOx nitrogen oxides

NPDES National Pollutant Discharge Elimination System

Oé ozone

OEG Office of Environmental Guidance and Compliance (DOE)
PCB polychlorinated bipheny!

POTW publicly-owned treatment works

ppm part(s) per million

RCRA Resource Conservation and Recovery Act

S&A sampling and analysls ":N“'.‘
SOz sulfur dioxide
SPCC spill Freventlon, control, and countermeasures et
SQG small quantity generator L,
TSP total suspended particulate
ug/ma3 microgram(s) per cubic meter .

usT underground stotage tank P R

VOCs volatile organic compounds

WOsC Waste Oll Service Company., §'

yr year L | X

)
N



APPENDIX D

LIST OF ABBREVIATIONS, ACRONYMS, CHEMICAL SYMBOLS, AND INITIALISMS







