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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 being conducted by an interdisciplinary team of envir,_nmental

r_ specialists, led and managed by the Office of Environment, Safety anti 'Health's

Office of Environmental Audit. Team members are being pro_[dedb'_t_pr.ivate

- contractors, The objective of the Survey is to identify envlronn3e._al,_, obleni_' and
areas of environmental risk associated with NIPER. The :.Cpvers ali

3" environmental media and ail areas of environmentaF"l_guJatid_';,. II is being
* , o %, '_*

perfor',ned in accordance with the DOE Environmenti! Surv_...Ma"._, al, The on-site

phase of the Survey involves the review of existing',.site", vironmental data,
observations of the operations carried on .at "NI_ER;"ah_I antervlews with site

personnel.

• %
'0 % '., '

- Site Description ...., .. ',.,
a' % , , ,.o =_ ',, s

,. , . %. , , e
, , % ,,
'. %. , _, ,.

NIPER occupies 18 acres in the nortl_w.'est s'e'_ion of Bartlesville, Oklahoma. lt is

operated by the Illinois InStitute of T_cPr_ology Research Institute (I[TRI) under a
. * ,, . ,

cooperative agreement".with DO£.._gER isthe primary Federal facility devoted to
research in petroleui_i'pr_uctidh'"and petroleum fuels, and conducts research 'in

= enhanced oil r.e.¢ov,ery_.ir_}ura'l"gas recovery, fuel chemistry and thermodynamics,
"_ and fuelleng_rl1_'ie_ting."',I.IY

State..zl'n'd"f_ede .agencies were contacted and expressed no environmental

¢oncet'ns-wI'th regard to NIPER operations. The U,S. Environmental Protection

Agency, FlO'wever, did send a letter informingNIPER of the applicable underground
"a'

- storage tank regulations. , ,

A
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5umma_ of Findings \

The major preliminary .findings of the NIPEREnvironmental Surveyare summarized
as follows:

i ]

,

_ Shelf life fo.r several containers containing approximately 401liters of

_ peroxide-forming chemicalswas exceeded, resulting in a potential for,,

_'exp!osion and fire. Subsequent to the Survey, the chemicals were

' properly disposedof. ,,
j , 4" °,

Petroleum storage tanks may be constructed within a fl_'Od,pla_n in a,.,., % %

_manner that could result in striJctural failure and p_'_rbl_um r_f_'ases
I', 4° p •

during a major flood, ' .:"." ;"• r.0 ,_ ' ' IeA

,,4% .=o %°, P_',,

:, ,..i *. 4_ % '% ".

Overall Conclusions . ,...,,, "...
e' % % i' ° _ i

'_ ' *, ', 't

"i ', ' _ 'rnThe Surveyfound no environmental problemsat,NFP£_Rt[i..a,treR_esenta,,, mediate
threat to human life The preliminary findinff_s,Jde'r4titi'$d._t;:NIPERindic/.atetha; the

site is affected by relat,vely m0nor env,ror_me'n_.l problems, most of wh,ch are
regulatory in nature, and are the res_t,o_::t_'tb Cc_¢rentand historical operational :-_

practi " ' '" " '" -ees, ,: . ', '.""
, ,i

. ,
. '% ,% ,.

• . , %. 'p

The environmental problems describecl',i'b this report vary in terms of magnitude

and risk. A complete u.j_ler_'anding,'bf the significance of some of the problems
identified requires a.,r_el .of s_u,_,a'nd characterization beyond the scope of the

Survey. Actions cur'r'ei_tJ_'._nd_way or planned at the site will contribute toward

meeting this r.e_i!_me_:.. "..'"
i*'" li" _' ! "'_i _.

% °% i' .,.' ' '

ndin_ct_ ' ' -
_ansmitta!_'" _nd_.:blloW:Up,of Fi _ . i ....

The pr_J!mi'naryfindings of the Environmental Survey for NIPERwere shared with

'the DOE"t_tlesville Project Office (BPO).and the site contractor at the Survey
closeout briefing held March 4, 1988. The BPO has developed a draft action plan,

dated May 20, 1988, to addressthe Survey preliminary 'findings. A final action plan

addressing ali the Survey findings cited:herein will be prepared by tF=eBPOwithin 45 --

days afterreceivingthisPreliminaryReport Those probie.msthat involve extended
, E

' ES-2 , -
/
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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 Office 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:,S, urvey in

= 1989, ,,._.,.,,.i:."
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1.0 INTRODUCTION ,

_ The purpose of this report is to present the preliminary findings made during the

Environmental Survey, February 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 agreement with DOE, As a preliminary report, the

contents are subject to revision. Revisions to the preliminary findings, bas.p_lon BPO

' technical accuracy review, will be incorporated into the Environmerjt'p'k Survey

Summary Report. ..'....:,.. ,.,.,
¢'. 4: o ,

The NIPER Survey is part of the larger DOE-wide Environmentai'__'y'_qRounced

by Secretary John S, Herrington on September 18 1985, T_'_'._u_'pos'e'.of.this effort is
I , , ,.o .. , ,

to identify, via "no-fault" baseline surveys, existing._.nvir'o.h,m',en'taJ I_roblems and
- areas of environmental risk at DOE facilities, and to ra r_..the'm_:_n a'DOE.wide basis.

_ This ranking will enable DOE to more effectiy, el_,,_Ia_t'_"pri_rities for addressing

environmental problems and allocate the r_i_r'_t_'_.,pe sary to correct them.

" "Because the Survey is no-fault and is no . a_a t is not designed to identify
,'14 _.

specific isolated incidents of non_:_ptia'n.¢e o'r to analyze environmental

managerflent practices. Such incid[,'q'l_ a'_f_io'r'ma'nagement practices will, however,

be used in the Survey as a mean'r_','.'gf"'i_entifying existing and potential
'. '% _o

environmental problems, "' , "''1 %,

' 'e

'"' , , '4e i""

The NIPER Environn_'elntal".$ur.ve'_/.._as conducted by a multidisciplinary team of• . .,

technical spec!.a[!s.t4t_eag.pd.,a','n:clmanaged by a Team Leader and Assistant Team

Leader frorn.:','_E!_.Office_,'_5_ Environmental Audit. A complete list of the NIPER
Survey p.aL't!ci_ag_'a'_l_thei r affiliations is provided in Appendix A.

.= ,I I •

The SL_.'. ',y_.eamfocused on ali environmental media, using Federal, state, and local

_ environmental statutes and regulations, accepted industry practices, and
professional judgment to develop the preliminary findings included in this report,

The team carried ollt its activities in accordance with the guidance and protocols of

- the DOE Environmental Survey .Mandal. Substantial us_: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



Surveyactivities ispresented in Appendix B,and the overall SurveyPlan ispresented
in Appendix C.

. Preliminary Survey findings, in the form of existing and potential environmental

problems,are presented in Sections3.0 and 4,0, Section 3,0 includesfindings that
pertain to a specific environmental medium (air, soil, surface water, and

" groundwater), whereasSection4,0 includestho_ethat are non-medla-specific(e,g,,

waste management, toxic and chemical materials, direct radiation, quality

assurance,and inactive waste sitesand releases), A listdefining the abb,_vlations
. used throughout the text is provided in Appendix D, Becausethe.-fin_lggs are

higP,ly varied in magnitude, risk, and characterization, and cons,e4_tuen_[y'.,r'e_t,ulre
different levelsof management attention and response,they ar_"{;"rt6_r suba'rvrded
into four categories within Sections3,0 and 4,0, )' ''.':,:"..

,,0't% i ,,

The criteria for placing a finding into one or more.,_f the _ur.,Categories are as

, -- 'i % ', ",. '"':;"" '

• Category I includes only findings..th'a(_'.,ba_,i_..oninformation available to
,, _ Jq' _,, % J. 'l' ,|

the Team Leader, involve 0_med_te (l_eat'to human life. Findings of
this category shall be co0v_ye'_.i'm_'dja:t'ely to the Environment, Safety

iQ

and Health personnel at,"t,'h"e.,sc'e_eor in control of the facility or location
in question for action. Cat_g._.ry'r'findings are environmental problems

% iI_ , . __

with the highes{'l_'e.tential .c.isk;the strongest confidence in the finding,

based on tbe._f_format_Qrl.a'vail'able,and the mostrestrictive appropriate

response'_:ie.r.rr_of.ai{'e_'natives. *_

• Ca'._ei_gq_.._I fincli_'gsencompassone or more of the following situations:
°i., _ "_" ,_,.., ' ' ,..,. ,, , %

'.i',",ii .,. ..: Multtiple or continuing exceedances, past or present, of a health-
"-" '" based environmental standard where there is immediate potential

'"',i:".,, for human exposure, or a one-time exceedance where residual

impacts pose an immediate potential for human exposure.

- Evidence that a health-based environmental standard may be

exceeded, as discussed in the preceding situation, within the time

ofthe DOE-wide Survey. _

1"2



J

- Evidencethat the _ikelihood 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,,

substantivetechnical regulatory proceduresdesigned t0 directly or

indirectly minimize or prevent risks),suchas inadequate r_. nitoring
or failure to obtain required permits, ..,."',, i"_.,,

q,ao, , ,
4 ,

r_skisCategory il findings include environmental problern_._/h_e the'"'
high but where the definition of risk is broader thari'.ih'_'_t_g.ory I, The

information available to the Team Leader is,-:aldLeq,uat'e.i_oidentify the

problem but may be insufficient to fully,.¢hara'_e_l'ze_it_'[:inally, in this
" category, most discretion is availableto{}_,.Proi'ei_,Offices, Operations

Offices, and Program Offices as to a'l_'l:__'@;res'ponse; however, the

need for that response issuch tba_:,rhanatj;emen{should not wait for the

completion of the DOE-wide_S_t,ve'y:'tq 'i'_:_pond. Unlike Category I
- findings, a sufficient near:;_'f_ir_'_.nsi_:'to Category II findings by the

Project and Operation_.,.O.ffi_et,.._ay' include further characterization

before any action istaken tQ','F,ecl_'rf_the situation.
j ,

' _ % •

Cateaorv. __lll.fi'_'d' " "' "' ',, ,. ings.en}om_ass one or both of the following, criteria
@

, 4 ,I ° t

- .T_e e'xJ'st'ence"a_pollutants or hazardous materials in the air, water, "

....',i.'gr_undwq_r, or soil resulting from DOE operations that pose or

,,.... . '-...'_,r_t_e a hazard to human health or the environment.

,.,i .,

The existenceof conditions at a DOEfacility that poseor may posea, ,_

.,._ hazard to human health or the environment,

Category III findings are environmental problems for which the broadest

definition of risk is used. As in Categoryll, the information available to

the Team Leader may not besufficient to fully characterize the problems.

.. Under this category, the range of alternatives available for response and
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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, stat_ or local

regulations for release of, contamination by, or expo.su,re;_o such

pollutants or materials. However, in some cases, th ....... 'e. Su'rvey..may

determine tnat the concentration of some nonreg_l:_d! matePi_l is
sufficient to be included as an environmental pr_:l_'m'.,':::l;_ewise,

' concentrations of regulated materials eve_:ilt.ho.ugh'..';b_low limits
established by regulatory authorities, that _r_v._'.r.t_'eJesspresent a

potential for hazard or concern may t_.eclas_,fied...as an environmental

problem. In general, however, conglit_ie._;i_i_et.'regulatory or other

requirements, where such exist,.sl_'b_d "_t..pr'e_s'ent a potential hazard

and will not be identified as an _n_'i¢on'_eOt'_l'problem.
J- _ . • % %_oe

" _" i % 0
• =0 %t.

e' % %. ,° ,!Conditions that pose or 'may p'o_ '_ " '"e h_'zard are generally those that are

violations of regulations oY.._equ_rements..,_ (e.g., improper storage of
hazardous che_i_a.!s in u.qsafe tanks). Such conditions present a

potential h.a.z.._r'dto"61um_,il_"_ealth and the environment and should be

identified.i_is .a_..envi'_o"nmental problem. Additionally, potentially
hazardous co_J'itio'.n_'are those where the likelihood of the occurrence of

release' i_ lhigh':".:,'.'.'""
".; ",,," ,....," ........ .

"°'i_I_'T,_e d'_fipitio_ of the term "environmental problem" is broad andt' •

"'-ii-i'.flexible to allow for the wide differences among the DOE sites and

'..0p,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 I _

1-4
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through III. Such findings can be based on any level of information

available to the Team Leader, including direct observations by the team

members. Findings in this category are generally expected to lend

= themselves to relatively simple, straightforward resolution without

further evaluation or analysis. These findings, although not part of the

DOF-wide prioritization effort, will be passed along to the Operations

Offices and appropriate Program Office for action.

Based on the professional judgment of the Team Leader, the findings within

ca+,=:_goriesare arranged in order of relative significance. Comparing.,_,b!e',relative

significance of one finding to another, either between categories.wit'l_i'n"a,'._ction

or within categories between sections, is neither appropriat_"n'o_, valid'i'.:'rhe. • .

categorization and listing of findings in order of signiflcance'Wl_l_1n:Ih_s report

constitute only the first step in a multistep, iterative pC'._ss,.to"l_)io.ritize DOE's
i w

problems. ,,... _ . ,..:,...-., -,.
-_ '1 ".% . _,

,==, =.. '=_,,,.'_ ', 'e

- Normally, the next phase of the Survey process _s._ti_e:_impJin'gand Analysis (S&A)
effort, the results of which are used to furthe:_.'c_fi_'_'envi_onmental problems and

risks as identified during the Survey. Hov_v_r, _sed 'o'nthe on-site portion of theo,O.. '.. .o "%

NIPERSurvey, no S&A needs were ider;t_fi_d. ',_"'..i"...""

lt isclear that certain of the findings'_d.o'_'ervations contained in this report are

highly varied in magnitud_:_.risk, and _h'afacterization. Consequently, the priority,

magnitude, and timelirle_s of-n_ar:ter'm responses will require careful planning to. .o ._ . . .

- ensure appropriate._r._cl .e_ectiv_..6'pplication. The information in this Preliminary

Report will assi_t.t_e"B'"._:_n p}a_ning these near-term responses.
, ° d " " • ', '., "_' ._

°o ,. , _ *, 0o
., , _. • 'l •• . . '

The BPO .sljb_n_tt_d" g'-'.t:_raftaction plan dated May 20, 1988, in response to the

prelirrd.l_'_, f_ndihgi_ presented at the conclusion of the on-site Survey activities and

summ'ar._z'.e_:l'inthe NIPERSurvey Status Report dated April 2, 1988. The draft action

plan for"t_e NIPER Survey has been reviewed by the Office of Environmental. o

Guidance and Compliance (OEG), which has immediate responsibility for

monitoring the status and overseeing the adequacy of corrective actions taken by

-- the Project Office in response to the Survey findings

_
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Asrequired in the December 2, 1987, memorandum from the AssistantSecretaryfor

Environmentl Safety and Health to the Operations Office Managers entitled,
Follow-up of Environmental SurveyFindincls,the BPO will prepare and submit a

final action plan to the DeputyAssistantsecretary (DAS)for Environmentwithin 45

daysafter receiving this Preliminary Report. The final action plan for the NIPER

Surveywill addressali the preliminary findings cited herein and incorporate OEG's
commentson the draft actionplan
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- 2.0 GENERALSITE 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
,Q, ,

Q ',

NIPER occupies 18 acres in the northwestern section of Bartlesville,..Oklai!oma, in

Washington County, close to the border of Osage County, The g,ene.!a[ Ic_ t°on of

the site isshown in Figure 2-1, and the site is illustrated in detai!..i_."Figu_e 2-2."'t_ilPER

is bordered on the south by Cudahy Street, on the north by He_Ic]<-S4J'_et,on the
,,Jp% ', _ •

east by Kaw Avenue, and on the west by Rogers Avenue. _.Vjrg'injaA've_.ue..., and Penn

Avenue, two public roads, transect the site in a no._h-sddtJ_'di_e_:tion and Lupa' * ', .* i., Q
% '.i '_ s

Street, also a public road, bisects it in an east-west direction'.,,, NIPER also leases a

small plot of land (less than 1/4-acre) for the :be,tr'oleum samples. This

facility, known as the Caves, is located io (3_ge'_'C.".bu.'nty_'approximately 3 miles

- northwest of the main NIPER facility (Figuie:'2.3)i_'"_".., ''._':"
. <." :: ii, ":'

, • _, %,., i ,

s' % °, ,o ,,,-

- Washincjton County had a populat,on,.of.,._.f li";ccording to the 1980 census, and

Osage County, directly west of Wash'i'rt_tgn"_ounty, had a population of 39,327 in

1980. Thepopulation of t_e,Bartlesvi!le"area,,°, ..'. including parts of Washington and "
Osage counties, was 37.;7_)0ir_".tg83.,,'Tt_eestimated 1983 population of Washington

County was 52,500..and th'.at foi"O_age County 45,400. Approximately 250 people
- work at NIPER, ..,.,, "'ii'i:'"' .,.",.,:'

• ° °

NIPEI_is.sarr0"_d_c_-'l_._esidential areas. Several industrial facilities and commercial

- deve_p_er{,ts ar_i'.!.ocated about 1/2 mile west of the site, The Caney River, which
- flows_uth'through the center of Bartlesville, flows within 1/2 mile of the northern

boundar'y.o!the..., 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 _31ocksA and B lie

within the 100-year floodplain. The Caves facility is located on a h,.llside surrounded
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by woodlands and is approximately 100 yards from an unnamed, intermittent
tributary that eventually flows to the Caney River(Section3,3,1,1),

_ Vegetation immediately south and east of the site istypical of that of a landscapc,d ,

residential area, The area north and west of the site is mixed landscapedarea,
woodland, and floodplain forest and grassland.The woodlands west of the river

and at the C_vesfacilityconsistof oak, hickory, redbud, serviceberry,and blackhaw,

- The floodplain fore;t is typically elm, oak, pecan, walnut, soft maple, and

cottonwood, Undisturbed grassland in the area contains native prairie grasses,
, -

- Someof the localgrasslandisused asgrazing land, ,......1 ,_

.... ,,.,,:::,,. ',,,,',,
The nearest Iocat0onfor wh=chcomplete meteorological data art_'av_l}able ts.Tulsa

_ International Airport in Tulsa, Oklahoma, approximat.ely '_40."bTiie's:',_outhof

_ Bartlesville, Wind roses and other meteorological data:'iar_"e,_pe_e..dto be only
qualitatively representative of the Bartlesville area b_=_:.ause".o_..t_e_.'dLstancebetween
Tulsa and Bartlesville, and are therefore not dlscu=ssed"l,n'this"_e:_tion,

- The climate in the Bartlesville.area is war,n,_ar_¢[te'nq'p.erate,typical of the central

continental areas ofthe United States, "_°_':are'a:is.,'_owever, subject to periodic
high winds and sudden changes in {:_.er_'t_re,'""l_revailing winds are from the

southe, epta  i.gJ nua y..a pre .il,Aerage
summer and winter temperatures arb.','72°F'"_lnd470F, respectively, The average
annual rainfall in the TLJ:t_'a.area is a_proximately 36 inches, and monthly

,' 4* ,

precipitation ranges fr.0m' a IOw,of,.,1.._inches in December to a high of 5 inches in
, "', .4°' ,i .,,.q., ,

May, ,. 0. .. ,. .'
% r' ,' ,' '*

n .,,. , o' ,' , '°

2.2 D_/iew of I_a_6'rSite Operations

NIPE__;&s'.)a_tabli'st_edin 1918 as the Bartlesville Petroleum Experiment Station, the

origin'al'i._fne given to the laboratory by the U,S.Department of Interior Bureau of

- Mines, Thle.;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, asa unit of the.Illinois Institute (_f
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Technology ResearchInstitute (tlTRI), which operates NIPER under a cooperative
agreement with DOE.

NIPERconsistsof approximately 20 major buildings and facilities located on three

adjacent blocks',hown in Figure 2.2, A fourth blockcontrolled by NIPERispresently

unoccupied, NIPERalso usesthe Cavesfacility, located 3 milesto the northwest, to
store petroleum samples(Figure 2-3).

Research is conducted at NIPERfor both Federal agencies and privates,industry.

Researchactivities at NIPER fall into the following two basic catecj,,or,t,es',,andsix
suoca_egor0es.... . ,,¢ + ol +, i+

q' 4+ t ,

Energy Production Technology ',. '-' .... ,,,+• +l _ +! o +

+, '+. +=+ i',+1 'Oil Reservoir Characterization and Evaluation ." ..,,'",,
, i + t 4 ++ 'q

EnhancedOil Recovery ,.,+ " +'' " .',..
Hydraulic Fracturing Technology ""'+.,"".,, "'.,",. '"

if+ ,_,:_,+ "+,, "I., '.+ '4 t,

• r ' +"''''I_ S+O+k 4"+, +

,+I 1_ "' "' ''1++" +iI_
lP,, +. +_, "+. 't'_+,it ,

,+ ,. ,, ,,.j>.=:ue,s'rec_no,o--" ,,,. +.i,..:+. '.+ ,i
l,.i' i '+ .i % "f

i 1, + % "l +'3 Ii

FuelProcessingand Thermodyn+r_+.cs",,_',,,.• +
Fuel Chemistry 'i ,. . ,. ."

• +I, I_+,, i . i,ii,I' ++ " " +++' ' 1+

Fuels/Engine Researchahd'T.est+rlgi• '

% +'s +II+,

q ',, ', + ,' i I

bed low,These research activities a.r_. _',leflydesl:ri be
+.i 'I , l+ ,++ l,'" +.i'

'q '++ i'

2.2.1 Energy P+du'ctJ'O.nT.e+h+'ology
.. ii ., , ,,,+

•,,, , i' ++ ++'

l + ,+ +ii l+ I +i + I II
," ,d " + +, ', '+ '+II' .+ +

Oil Reservoir.'E:.'har,a_terizo,tl'on and Evaluation -, Research is conducted on the +

geological, g'e'c_+_/'si_l;.'andchemical characteristics of reservoir cores and fluids,

lnvol,vii',_"t__ d_e.,¢mination of rock properties, rock/fluid interactions, and -
adsori_tioij'.'_ndheterogeneity effects by chemical and physicalanalytical methods. =

Data are '_s'_,_in geostatistical models to predict oil reservoir characteristics and oil
recovery,

L

Enhanced Oil Recovery ,.NIPERconducts 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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' , i' _ ,._

i,

'1 _ ,

-- i
]11

' include formulation and eva:uation of EORfluids and specialcore analysessuch as

wettability, permeability, ano capillarypressures, Laboratory and field str Jiesare

usedto determine the technic,_l,environmental, and economic feasibility of various
EORmethods.

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,

_':,

- Chemical and physical studies related to Energy Production Tec_kn.ol'bgyare
-- conducted in laboratories within Buildings 1 and 3, ,.... '", ",

•, 4 % ,_

,q ,=*= , ,

2.2,2 Fuel= Technology ., . ,, ....
i ,,%

t .., . ,, ,,

Fuel Processingand Thermodynamics- Researchact[vi.ties)_,t_ts._rea focus on the

processingof raw materials to fuels, inc!uding,_ete'r_iinati'_h of thermodynamic
propertiesoforganiccompoundsand laboratp,r_4c'e]e,'._,a_ps"ofrefineryprocesses

-_ such asdistillation and hydrotreating of _ucfe.'_oil's':",)_.hes'e' studies are conducted
within Buildings 1,3,9, and 15, " ,, "

Fuel chemistry - Research related tO..,the'._'ompo tion. sl of hydrocarbon samples is

. conducted at NIPERin support of f_ers',pr.pce'ssingand other research, Analyses of
fuels and feedstocks are 'p,e_formed, u_;_ngchemical separation'g and various "

o_,,,$pecE!c,,!OO,e_t=gations include upgrading of heavy oil ands,,e_ro,,ra,,k_c_,,.__ _,,,, meth " ' ' ' ' ""

- laboratory-scale tesls,:of.tffe effe'c't'sof crude oil composition on processes. Fuel

chemistrystudie_ are co,_ducted'in Buildings 1 3 and 13
". _i / ' ','

Fuels/'EngL_e'_e"'_rch,'_ld Testing. Gasoline and diesel-fueled internalcombustion

engine:,si"ar_ _est_=_2...usingalternative fuels and fuels derived from varying oil
] feedst_,_k_.i""Spec_fictests include automobile dynamometer tests to determine

-_ performah_, and emissions from engines with varying fuels and operating
conditions, and performance and emissionstesting of stationary diesel and gasoline_

engines. Engine testing is conducted in Buildings d, 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).
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2.3 State and F_deral Concerns
-.

State and Federal agencies were contacted and expressed no environmental

concerns with regard to NIPERoperations, The U,S, Environmental Protection _-

Agency (EPA), however, did send a letter informing NIPER of the applicable

regulations concerningunderground storagetanks (USTs), =
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3.0 MEDIA.SPECIFICFINDINGSAND OBSERVATIONS

_ Discussionsin thissection pertain to _,xlsttngor potential envlronmental problems

in the air (including noise), soil, surface water, and groundwater media. They

include a summaryof the available background environmental information related

to each medium, a description of the sourcesof 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 bythe Surveyteam related to eachmedium, ,, ;,
=*, 'l '

3,1 Air/Noise . . . ,,
i o' '

-- _'' #

Discussion in the following sectiOnSrelates to the aml_len '" uNLt'y in the
Bartlesville area, air emissionssourcesand controls, the*_e'c'iltt¥e'n'v.i'ronmentalair

qualitd monitoring program, and findings and obser_atlon's.,ret_e_.,to alr emlsslon$,

Area climatology is discussed in Section 2,0, .Add_onal"",i:e,ctlonsare included

rel,tingtoambient noise levelsin the BartlesvjII;'_e_'a:,__b.i_.emissionsand controls,

the fac!ltty noise monitoring program, zpd';1;;l_in'O'_,and'"observationsrelated to

- noiseemiss0ons.'' ", ,., ,, ,,
'" ....,;. ';i'."-., "' ',' ,g.

*1

- ", ".. _..,, ': '.,,'[=

_ 3,1.1 ' Background Environmeh_at.lnf_iPmation
, %
% %

", '1)

3,1,1,1 _Ambient,,Air,Qu_i!tv/Attain_efit Status
i ' a , ' ,_,D '

,, , .q ,¢1 i, _

- Bartlesville, Oklahomei is,"part o_,"Air Quality Control Region 186, The stareof
_" Oklahoma doer=4aetO'l_er'a'te'_4_'yair quality monitoring stations in the Bartlesville

area, and I=ga}";_bient'a[r"quality data are not available, The air quality in the
region isb.ett_rlt_a_:F.ii#eraland state standards for sulfur dioxide, total suspended0 ,, , ,

particU[a'c'e','(TSP_;.i'._itrogenoxides, carbon monoxide (CO), and ozone (03)
(Oklahq.ma'$DH, 1987). The area isalsoexpected to be in compliance with the state

ambient"a41r,,_ualitystandard fo_' hydrogen sulfide (H2S)asemissionso_ H2S in the
area are low; however', no t_nitoring data are available to demonstrate

compliance, Table 3-1 summarizes Federal and state ambient air quality standards

for criteria pollutants and H2S
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TABLE3.1

SUMMARY OFAMBIENT AIR QUALITYSTANDARDS
(CFITERIAPOLLUTANTS-NONRADIOACTIVE)

ii II iii ii i i i ..... ii " ii i I i i i i ii i

Parameter Averaging Time NAAQS OklahomaAAQ$
I i - I "- i I I I i !

TSP Annual Geometric Mean PrimarY. 75 _g/m3 -I i iiiii i I _1 __ i

Annual Arithmetic Mean Primary=, .,, S0ug/m3 -iii i Iii i I _

Annual Geometric Mean Secondary* 60 _g/m3
-- __ __ iiii iii I i I iii IIII I ii

24-Hour Primarya,c_ 150ug/m3 260_j/m3_ ] i ii ii i i i iiill _ _ III

24.Hour Secondaryb,c 150_g/m3 1_0_,_m3
,..i ,, -- ii,,i _ Ii i Ii i

SO; _ Annual Arithmetic Mean Primary= 80 gg/m3
-- _ Bill i li -- i iii i _ = _ L , i

24_-Hour?rimary.,c 365 ug/m3 ,,," "'., .,_a5 ug,/rh:_i;.__ _ I -- li - i

3-Hour Secondarya,c 0,500 pprn';,,,'_.,,_,.,"$&00.ug/m3i mi i,.i H. --

CO , 1-Hour ?rim_,aryanti Sesondarya,; _ ]5_p_ _ -' '" 3'S't_pm± _ i I

.... 8-Hour Primary,,.and Secondarya,c_, - 9_ j3_1',._'.,, . ._,_. , _
'" O,OSppmNO2 Annual Arithmetic Mean Primary .;.:,.,0,05'!$_',.,''''', ,,

andSecondarya .. ...., , .
__ __ iiii ii i i ii i ii -_L_. ii __ , = __ i I

Ozone 1-Ho'urPrimary_and_Secondarya;d__'"'_i........,.,, _;1_,p,pm'" ' "' 0,12 ppm _l==11 ---

__ i iii L -_ i e -m_, e i . _ __ i i

Lead CalendariQuarter Prtmlry and ';i,,",. '%,_.,,1,5'_]m 3.... ,., Secondarya_ _ _ "'"L,. _'"::'t... ::'"." "_i"'"'-'."- --- - " -HZS 30-Minute Average '.. . "., '" 0,1 ppm
- -- lt :?. ""

'% ii** $--**' %'I

Sources: NAAQS-40 CFR50; Oklaho_,"a.Air'P,OlJ'ot_on_gulations, Regulation 1,2,
_egulation 3 4 "

%%****** *1, lt

NAAQS National AmbienL_lkirQuality Sta'_t_r_rds
AAQS Ambient Air Qual(_:y,_tandard.,,*,.

,. ., .I 'J' $ , ',, , td , ,

NO2 nitrogen a_px!ee ',, ',, ,,,' ,.,'
_jg/m3 microgram_)' pel;,cu bich_,_ie'r. , , , ** ql

ppm part(s)p_,htjJ,L,,_,n' ..,,

Notes' ," ,'"', ' ". "" ,-'

. Primary,N'aiiq_l_p, rnblen'tAir Quality Standards(NAAQS)are intended to protect public
he,al,t.13,,",., ,, ",..... ,

b ,$_,_r_'_,ry N:_Q,S are intended to protect public welfare,
c ,;'Not tp _ exce'#dbdmore than once a year.
d "St_._[_lc:allyestimated number of dayswith concentrations in excessof the standards isnot

tobYmore than 1,0per year,
'% ,
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- 3,1,1,2 Ambient Noi_seLevels

Thereareno regulatorystandardsforambientnoiseapplicabletotheBar_clesville

area, although the EPA and Federal Highway Administration (FHWA) have .

= published noiseguidelines (Canter, 1977; ICUA, 1981), Background ambient noise

data for the Bartlesvillearea are not available, Genericdata for low,density urban

• areas indicate that average ambient 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 EPAguideline for ambient noise is55 dB, measureda_"a 24.hour

(day/night) average. However, noise levels in the viclntty of NIPERc_nc_t"be easily

compared to the EPA 24-hour guideline because operation of.,.noi.se'-g'_,r_erating

equipment at the facility is intermittent and generally occurs,_']iy"during d'a_light
hours, ., '"',i,'",.'"'"":,:':,'

I

noise levels generated by NIPER is best ac,co.,.m_ti_'hed'I_', use of short-term
" guideline,, FHWA ambient noise guidelines,=1,re"u_a,'_'_:._e,de"ralfacility design and

li environmental impact assessmentsto evaLuate.nolse',]mpactsof facility construction

- q _I_ ,, and use, in the absence of specific qols. li'ta,ncJ'ard.s{or a particular area, These

guidelines are related to land use.in",tl_e."ar_a.",,.TheFHWA guideline that is most

.- relevarit to NIPERoperations isthe",.l-h_¢ average, The FHWA 1.hour average

guideline for exterior (outside of bui[d_c_s)"noisein residential areas is 70 dB, and

the interior (inside of bu!lc_rlgs)guldeJ:!n, is55dB.
,' t , r

Noise measuremerrti':i.tak_ b.y_I_ER personnel indicate that short.term exterior
_e' ,'

noise levels dwr.ing _Og:','_'diesel- and gasoline.,fired engines at NIPER have
- exceeded 7O':Ct'B,.a_the"_'_, boundary, and have ranged to 75 dB at some test

conciitionr,, i'h',t_=_rlb'r:_i6'isedata are not available. Noise monitoring at NIPER is

d0scvs_ei:l_j_deta_'l,J,nSection3,1,3,2,

3,1.2 '. i.G_neralDescriptionof Pollution Sourcesand Controls

3.1.2.1 A_irE_mssion Sourcesand Controls

NIPERemitssmal 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 emission controls are applied, and the hoods exhaust directly

to theatmosphere. VOCs are also emitted from hydrocarbon fuel storage areas.

Small quantities 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 engines.:'":, Carbon -
; =0

monoxide, oxides of sulfur and nitrogen (NOx), and hydrocarbons are:;emi_ed from
gas-fired boilers in Building 2, and diesel and gasoline engines in..8.uilding_.6.;..7.,17,

, d • , ', je

and 19. Volatile organic compounds (VOCs), some of v#hich.,:iire toxrc air
i %,., =. ",

contaminants regulated by the state and acids are emitted.$fr6'm'_aboratory' .,:i "., "', '.,

operations, primarily in Buildings 1 and 3. There are no _j_.erationsa_.NIPER, other
i ° 'J ,,

than the gas,.fired boilers, that could b'e considered c¢_ntinubCt_.eh_Jj;sionsources.

lr, general, the Survey team found that =_.. em[_,r_n...,_rces for fuel.burning

equipment at NIPER are below the minir_um_b_rce_T_i_e or otherwise do not fall --
14' '. % , ,..

within Federal regulations. Howeve._,..tt,ie_t.ate.._'._, d'klahoma may require state =
e "' ',,,• '__. '% 'e"

permits for fuel-burning equipment a'n.d,.._tli.eF.j_gurcesof hydrocarbons for which

NIPER h=is not applied. Additiona'lt_k.tl_'_,'._ite I_as not prepared an air emissions

inventory for hazardous and toxic emi'ss'_Qns"todemonstrate compliance with state
standards. ';_"'. -

• " ,,,° *"' ,,**"'" " " ,'_'"e' r"

Airemissions from Nl_.ER"_ber_ti6'ns generally can be attributed to the following

• . ..Labora_o_Operations-Buildings 1and 3
.'"'1" "" " ", '% ",

.:e.:iI .P.ower P[antJUtilities- Building 2
e'-..'..Machine Shop and Carpentry Shop- Building 5• _. . •

• "Garage/Automobile Engine Testing Laboratory-Building 7

• Refinery Laboratory- Building 9 -

• Mass Spectroscopy Laboratory- Building 13

,. e Paint Shop +Building 14 +

• Special Projects Laboratory- Building 15

..... • Hydrocarbon Fuel Storage - Building 16, Main Tank Farm, Caves facility



-- • Fuel/Engine SystemsLaboratories- Buildings 6, 17, and 19

_ The relative locations of these facilities are illustrated in Figures 2-2 and 2-3. Air

_ emissionsand controls for each facility are discussedin detail below.

Buildings 1 and 3- Engineering and Physical Sciencesand Chemistry Laboratories
_

Buildings 1 and 3 contain most of _he physical and chemical laboratories at NIPER.

The major portion of the VOCs and acids used at NIPER are used in ,these two
, '0

- buildings_ Specific activities in Building 1 include chemical character.jz'a_.ionand
" ' ""-I' ' 6 \

distillation of crude .ii, extraction of petroleum fluids from core sarnple_,'tnd core

flooding and steam flow studies. Laboratory studies conducted !q':B'u'i!ding3 'ii_clude
% _' '' '=' "4

_ crude oil distillation, chemical and physical characterization of _e.oll'.a..nd diesel

fuel, and acid digestion and ashing of crude .ii. ."".: ','", '"'.ii ,.,
*t'1"° '6 ' ,%

Most common acids and organic solvents are used to's;_ine e_'ent in Buildings 1 and
,==_,* %. ', , o

3. Specific organic compounds used routin_!y'_mu'(;l_oUt t}le Build=ng 1 and 3

_- laboratories include toluene, petroleum eth'er'_(.a"ifly(:Iroca_'bonmixture composed

primarily of pentane, hexane, and hept_.t_}, etl'hy.I_'her, acetone, acetonitrile,

carbon disulfide, and various ai_phat_,c _yd'r.o_arb,.ns, chlorofluorocarbons, and

alcoholsTolueneand petr01eum': her"a' °i' 'sea'toclean laboratory equipment as

well as for laboratory studies. " Carb6r_'_.d!_¢:fide is used as a sample diluent in gas
chromatographic analyses'ii_enzene, c_tl'oroform (chloromethane) and carbon

, ," 'm % ' ." _'J ,

tetrachloride are used _q.,severaJLabO.rat.orlesin Building 3 including Rooms 209 and
, ._., , '! ,p0 j. I

= 313. Chlorinated s0_'ent_,, incl_id'ing methylene chloride (dichloromethane) and. . , F i=

1,1,1-trichloroe.thane"a're:"als_.'._sed, but not to as large an extent as are the non-. r. ',

- chlorinated..s_l've_nts. A_,idrs_Jsed in the laboratories include sulfuric, acetic

hydrochlor.ic,'_"l_r'6fi_'ic, and phosphoric acids. Mercury is used in one laboratory
." '. , %,

for cor_._.h_racte_i_.ation studies.

. Organic Co',pounds and acids LJsed in laboratory hoods in Buildings 1 and 3. ,

_" evaporate into the hood exhausts to some extent, lt is expected th_tthe major

portions Of the compounds used in most of the Building 1 and 3 laboratories are

disposed of as liquid waste and r_ot evaporated, based on the nature of the

laboratory operations. Waste management and disposal are di.scdssed in Section

4.1.

L
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Ventilation of the laboratories in Building 1 is accomplished by a system of

laboratory hoods that vent to several *_haust 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 1 is 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 buildino_'bttic, and

individual emergency exhaust fans that vent through the buildj.ng'.-_!ndows.
Routine ventilation is provided by the exha_,st blower; the wind.ew fan's'are, used

only in emergency situations such as laboratory spills of volatile'¢h'emiCals. Makeup
%. ',, .,° A'

air is provided to the laboratories by a single makeup air bJowe(af_"I_.:a_d in the
o' _o ',,, "*% ,

building attic. "_,,:. "' . ".1%o 'e °

The configuration of the makeup and exhaust blow_,_n,. .. B'.u_._ling3 is horizontal,

and the two blowers are separated by ' "" _ "" ' ' 'a dlst,a.nce,_, a_ut,,10 feet. Building 3 has

experienced periodic recirculation of the. la'b_r,atb_y, exhaust into the buildingT '.. '.;., L. ',

intake air. A ventilation study of Bui.!ding_.has'_ie.en"completed and it indicated• .. ,. , , I

aust., aS ¢'ahthat up to 8 percent of the exh..,,. ' g......,.,. : 'i._e"recirculated, under worst-case
conditions Installation of a 10-f6¢'_,ye'/'_'c,al stack on the laboratory exhaust was, ,. °,

proposed as a solution to the prob!_,_:',°_Inst_:a'ilationof the stack was not completed

atthe time of the Survey_,i.."Additio.n. 0f' this stack is expected to eliminate the

the exhaust, and.,w_'l_'alsorecirculation of "" " " ": " significantly increase dispersion of the

exhaust gas° ', .. ,,, .,"_:'.

Building 1 ha_"al'_i',expefie'nced periodic recirculation of laboratory exhaust; the

prob[#m i_ nc_t:_':lS_o_'unced as in Building 3, as a smaller quantity of chemicals isp,

used.tirOn'iri Build'Lng 3 A ventilation study was planned for Building 1 in 1988,
i.. ". .., ,.. • '

subseq_en_ to the Survey,
°'., _',.%

,.

Specific laboratory operations in Buildings 1 and 3 that have air emission _-

implications are discussed individually in the following paragraphs,

Buildinq 1 - Core Characterization Laboratory, Room 130- Toluene is used to extract

petroleum fielo 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

r expected to be negligible, as the mercury is used in approximately 1-pound
, 'Q1

quantities and at room temperature, ;.,
, I0

- Buildinq 3 - Extraction Laboratory, Room 313 - Laboratory stL_die_c0"n_l_jc[ed in
,, i= _ _ '_

Room 313 are related to the separation of petroleum co_,!tu,.erfts by sblvent

_. extract!-_, chemical separation, and liquid chromatograpl_'_]_'".S'el_a_;ations are

: conducted in two laboratory hoods and in one large, fully,,_n'c:l_secJ"ca_nopyhood, ali
of which exhaust to the laboratory ventilation 5ystem,.._Mo_ti_ nonchiorinated

= . i ,, •

solvents are used for large-scale extractions of f.u.e.lsir__,he "_"_opy hood, the most

common being pentane and ether. Some..me'thjFle_'_'ch_oride, chloroform, and
dichloroethane are also used. ..,. ...,.

°. , ,, e

' _ '°l '. °e=. . o. •
.' '. i, i * ° *, ', 'l"

Liter quantities of benzene are used to tepa{a.t'e,petroleum constituents from solid' 'o % '. '', u" ',_'

adsorbehts in small-scale ex_rac_.i0n..appa.ratus in the laboratory hoods. The

benzene, containing petroleum ¢onst'r_.Oent_, is evaporated in a vacuum evaporator
and then collected in a w_er-cooled'_ondenser. According to the laboratory

operator, about 4 g_tor_'s (ga[ji:la,_;i_onth of benzene are used in the laboratory
Most of the benzen;e'_sed"_s disp'_ed of as liquid waste asdiscussed in Section 4.1

',

- Buildinq .3-.,PNtil!a_ion LaB6ratory, Room 216- Batch-scale distillations of crude oils

are ¢ondu.cte'di"_"_:"distillation laboratory using e_e 6-1iter ar,d one 1-1iter

labo,ra,t6iy',,_ale'"apparatus. Residual still-bottoms and condensed hydrocarbon

liquiel_i_r{,e'colle_ed in bottles for analysis, and noncondensible hydrecarbons such

as metha'_ie_nd ethane (light ends) and small amounts of H2Sare vented through a
flexible hose to a laboratory hood. According to the operator, approximately 4to 5

batch distillations per month are conducted in the laboratory. Emissions o_

, hydrogen sulfide will not affe.ct ambient air quality, based on the small amount

emitted, "
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Buildlnq 3 -Diesel Fuel Characterization Laboratory, Room 211 . Diesel fuel Is

digested in liter quantities in a laboratory hood in this laboratory, usinghot sulfuric
acid, The digested fuel samples are subsequently ashed in an oven and the ash

analyzed, Small amounts of oil fumes and acid fumes are emitted during the acid

digestion andashing,

r

Building 2- Power PlantJUtilities " -

Building 2 contains two gas-flred hot water boilers and two ltthiu_,':bromlde
absorption water chillers. The boilers provide heat and hot water f.o,rNIPER

operations, and also operate the chillers. The boilers and chillers.we '"i'fist'_Uedin
, i , , , , .f d f' 4, ',1

1961. The capacity of each boiler is 9.0 mlll0on Br0t0shther.n_al"ct_.tsper,l_our

(MMBtu/hr) heat input (6.25 iiBtu/hr output), and the 1;otai"a"t_"u'a(:n'_turalgas

consumption of the boilers ison the order of 30 million ¢_b'_'.feet_,.__..i_)'The boilers

emit small amounts of sulfur dioxide, carbon mo,noxide.;',,_i_ro_en oxides, _nd

hydrocarbons. Emissionsof sulfur dioxide are on th_':_tder"o'f, 20 pounds per year

(Ib/yr), and non-methane hydrocarbon em=ss0.Qns'_¢'on;_._,e._rder of 200 Ib/yr, based
on EPAemissionfactors (EPA, 1986). "_':.. "'

_,',. ,,..% ".. '. ,.

The boilers and chillers in Building.2'are',_.Ct_'._[b_,ed"tobe replaced in 1988 by two
smaller gas-fired boilers and two _l'_cl:,ri'Ca]i#':dri_)'enwater chillers. The capacityof
each of the new boilers is expected t_b_'be_,;'l_iBtu/hr heat input. The new boilers

'q' _=
are expected to be smaller':than the exist=ng boilers, and natural gas consumption

• ', ,0 , 0

and emissions of comb_s{ion"Pi_ddi_{s' will decrease upon installation of the new

boilers and chillers::'.i<ons_tFuctio'r,"permits'for the proposed new boilers had not
been applied fo_.at.tl_i_ime45._.{heSurvey.

Building 5.-.M_'e.Si_p and Carpenter Shop

Buildihgi_,it'ontains a metal machine shop and carpenter shop. The machine shop =
consists0f.._,veral tools, such as lathes, drill presses,soldering benches, and welding

'e'

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

One pour of lead (800 lh) 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
g,

from the machine shop are not expected. The machines are vented by flexible hoses r

and wall-mounted vents during use, which exhaust cut'_ing fluid fumes, welding
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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 plextglass, ceramic materials, and non-asbestos

_. ceiling tiles, are also cut in the shop on a nonroutine basis, 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"efficlency

of a bag filter is generally above 99 percent, No control parameter_,'(i;e.,':pressure
- drop across the filters) are monitored, The bags are manually cle=_ned,'ab'6bt"twice a
-- " ""' " "'_ theyear and the dust disposed of in a municipal landfill, The,,.l_'rts.;cleaner r

: machine shop emits small amounts of solvents to the _atmo'_;pt_._ei,:'.Other air

= emissions from the machine shop and the carpenter shop_:0_e_.'e.gligib!_,

Building 7- Garage/Automobile Engine Testing Labor_or.y ", '"_ J,, , ", ,= 'd q

. "._',' ;,..,,.,., _",,
. q, o. _ "i.,, "' ".m

Building 7 is used to test automobile enc_ne 'emissi'_'_,and to maintain NIPER fleet

v,ehicles, A separate area o the bu.[Idinl._"_ d'_=_d.{or storage of fuel samples,

- solvents,..and other organic material's':.,i'_i'e",i_u_m'obile test area is an open area
I ;i

containing emissions test equipmen,t,., h0,'tomobile emissions tests are conducted

: infrequently, and the exhaust from f.l_,,,te_t.s is vented outside the building by a

flexible hose at floor leye[':,T, he exhaus{' gas composition and total emissions are
,roughly similar to th,o_,e"of h,',',_ bile in normal service, on the order of 400

ppm of NOx, 40 ppm_f hy'dro.¢a_ons, and 0,3 percent carbon monoxide based on
!

The ve,hicte.,m'_'n_e'iia_ area of Building 7 contains two cold solvent cleaners and

•

- toolsi"l_'t_"solvent cleaners are about 1 foot by 2 feet in area, One of the cleaners is

equippe_'_.Jth a slot vent and cover, and is exhausted to a roof vent, The other

- solvent cleaner isasmall portable unit that hasa cover but is not ventilated, This

unit was not covered during the Survey, Both cleaners usea proprietary mixture of

chlorinated solvents, and so'lvent use _son the order of two or three 55-gallon drums

every 6 months. The caustic cleaner uses a mixture of detergent, cresol, and

chlorinated solvents, and also was not fully covered during the Survey. The_
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' fuel/solvent storage area contains cans and drums of fuel samples, fuel additives, -

waste gasoline, and solvents, The storage area isexhausted by the general building

ventilation system, and solvent odorswere noticeable inthisarea during the Survey,

Fugitive emissionsof volatile hydrocarbons result from the solvent and cold caustic

cleaners and solvent/fuel storage areas, The emissionsare not large, based on the
inventory of volatile materials stored and used in the building; however, emissions

can be reduced through useof coverson solvent cleanersand storage containers,
*$1

Building 13- MassSpectroscopyLaboratory ,,......',-';
+oq 'i

,,,, + '4 41

Building 13 contains several mass spectrometers, which are {J's._d,#d!,analy{es of
hydrocarbon and other laboratory samples, Organic c,_,sttt;;_'_':en4t_ed from

mass spectrometer exhaust vents includegram quant_!_i',:'.'of,a"_,tde variety of
reagents and samples, and also chlorinated and,;noncH'l_n'_lt'_d solvents (e,g,,

toluene, methylene chloride, acetone)used ja., lab'o'_'ato't'y'",,operationsand for "_
I_ : "+..'!+ _l ",, 'al '+i+ •

+ , , _'+ " ++ i'f _I,= ', ,

cleaning laboratory equipment, Perchloraca,qd 1%8_e_,_iE.o,radlcally in a laboratory

hood in Building 13 to clean ceramics, The,hOo'd,ts'_,,+ipped with a manual water
washdown sy.ctem,and the hood is w#sh_t_'atte'F_acl_"use, Chromic acid is used in ...

pint quantities on an intermittent.ba'r, ii:i+13_"'t_d""adjacent to the perchloric acid
• II '+ '_ ,+ +'I'I %'

hood, Em0ssionsof chromic and pe++4316r,ii'.c,acidsto the atmosphere are negligible
i+ ,,_ *ii+i

basedon the amounts used, '. ',
,+, li+ ++

ii 'l llll - •
+, %%

l III +Al +li+ i %% .'+

Building 14 - Paint S,h,,e,'p,"' '",," ,,,'"',,"'
1, 1+ ,+i , l

l + ,' ,l 'qf' *

l'n IIIi ii I I 11 1

', p' .' ,+ 't

Building 14 cgntZ_imsa"W;a!k4,n"paint+pray boot,h and an open area for spray/brush --
painting, +"_" rT_ority"©'f' projects involve brush painting, The spray booth is

exhausted-,th'rbu'_,_":a::_nto a roof vent, and paint emissionsare controlled by a
f , , , i

fibecg'['ass'fil!ter, 'Tde filter controls particulate emissions, but is not designed to be

effecti've",,4h controlling solvent emissions, which pass through the filter, The --

spray/brLis,b",_ainting area is exhausted by a floor vent that is not equipped with a
filter, Expected emissions of solvents from paint shop operations are lessthan 100

Ib/day, based on the amount of paint used, The facility was inactive during the

Survey,
_
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Bulldlng9.RefineryLaboratory

Butldlng g contains a laboratory-scale (6 gal/hr feed rate) vacuum distillation unit

- that is used to separate crude oils, The unit was being operated on anonroutine ,

basisat the time of the Survey,but may be operated 24 hours per day, depending
_ on the requirements of the particular experimental study, Crude oil feeds are

generally heavy oils, and some hlgh.sulfur oils are used in the laboratory, The

laboratory also contains a gas chromatograph and a bench.scale (lO.cubic.

centimeter-capacity) catalytic cracking unit, The laboratory does _6,,t have a
- bulldin,q.wtde ventilation system,and ventilation isprovided by sev_f,__Oods, The

distillation unit and chromatograph are exhausted individually,,anTpl..,,fie'x'ilN_,trunks

- areusedtoexhaustodorousfumesfromthelaboratory, ,,/'",':""',':!'
a_ql

At the time of the Survey, the distillation unit was schecl','dl,L_.'to,bev'_ed for a series

of experiments involving the reaction of H2Swith<BiI,._. Tl_L_','_a't_e""; of the planned
experiment is that the H2Sreacts nearly com_4e,t,el_/'._4th"'t.ff,e o11;however, some

+ emissions of H2Sare expected, lt is estimated 6_y._l_'_'l_,'sonnel that one 20-1iter

cylinder of pure H2S will be used in t,he,"_r'im",_,ts_+"'" " lt is not expected that
nl

emissionsof H2Swill result in any vto!_tlc_'tl_{,.th'e','_ff4t'e" - " - ambient air quality standard
for H2S,basedon the smallamoun.t emi_e,_':,i'".:::'.,,. ""

"- The exhaust from the crude oil dl'st'rl4ation unit may contain hydrogen, light

_ aliphatic hydrocarbons,.,an'd',_y.drog.en,sJtfide, depending on the composition of the
+' I '+, *+ ,+* +i

feed oil and the typ,e"_'fexpedm,errt, Light hydrocarbons are collected in a liquid

+ " '" !riO'oifo analysis o disposed of, Hydrogen sulfide anitrogen trap, and'.rfi+,y,,b,ebQ r r

condensible g_',i,is a4<o u"-6++lectedby the nitrogen trap, The nitrogen trap is
-- # LIt , + , ++'

exh.austed ',{,.nliovi_,ha ro6f vent to the atmosphere, Oil fumes from the hot
+ distilla:t,ion, pi'_'£&'i:a'_'- exhausted by a fiexlblc trunk, Fugitive emissions of toluene

" and,"'a+'eto_e r+_tt from cleaning of 5.gallon metal cans used for petroleum

samPte_;::a+ndfrom cleaning other laboratory equipment, The waste liquid toluene

iscotlect'ed.and reused to clean laboratory glassware,

Building 15- Hydrotreatment Laboratory
J

+

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/mln) of hydrogen and can treat 120 cm3/hr of crude 0tl, The unlt 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 cot+ductedfor 2 yearsprior 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 usedfor cleaning equipment and heating oll samples,

The exhaustfromthehydrotreatercontainshydrogen,lightaliphatichyGrocarbons .

(methane to hexane), ammonia, and approximately 5,000 parts per r_,.Hc_'.n':,.(ppm)of

H2S, The exhaust rate during continuous operation is750 cm3!mm,....IN'b'_mtssion

controls are applied to the hydrotreaterexhaust, lt is notex,_'ed,_at,.,., effusions

of H2Swill result in any violation of the state ambient air.quali_;_,a'n_td for H2S,
based on the small amount of H2Semitted, Oil fumes re_,i't'ft'_m"p_TJodicheating

of oil samples, and fugitive emissionsof toluene a_,d ott_"e',K_'rga,'_icsolvents result

from equipment cleaning, .,.. ""_',",,,, '",;".,
", "!' ,,+.'_:".,. "'

*** IIl_* , ,,, + +,i ''li
+II, II_ '% v,#,+gI l II II

Building 16- Hydrocarbon Fuel Storage Bu,_jdlng,., '.,.,,.
' I "i % , + *l

I "h, *, " **t'

• i4 *1 * _o % Iii+ I

Bulk chemicals and petroleum sam_es',.ai'e.'v.tor.eclin two rooms in Building 16.
' , +:', ,',,'.",T,',,'

Many of the chemicals stored are v_.l'atlie'.Uydrocarbons,and the petroleum samples
stored contain volatile components.'"._uels";are blended in a separate fuel mixing

room In the building. ':,Th,estorage' rooms are mantained below ambient
+*g i i+ ,* ,,+,

temperature to mini_i_e'evabd.'ra_O.'._'anddegradation of the stored materials. The

center room is mair_tQi'ned'..at4_°P'"andthe outer rooms (including the fuel mixing
room) are main.tai.rled:at:_O?Pj.'._aterialsare stored in closed containers and no open " _

l' ,+ 1, +1 ii , *

containers W_.r+fodnd du;_hg the Survey, The building ventilation systemexhausts +
of a'ppil'Q?lma_ly 10,000 ft3/min, and provides 12complete air changesat, ;'ataa per

hour,to,_'re_ent'_t_',e,formation-of explosiveconditions, The fuel mixing systemhas aI l f e

dedicai'ed'_entilation system used when fuels are being blended. The building is

equipped....w.jthexplosimeters 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 into the Building 16

ventilatLon system and blending of fuels in the fuel mixing room, Exhaust
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- concentrations are expected 1o be negligible under normal storage conditions,
based on the use of closedcontainers, controlled temperature conditions,and the

high exhau_ volume, Emissionsof VOCsare estimated to be on the order of 100

_ Ibfyear,

Main Tank Farm

The Main Tank Farm contains four 30,000-gallon, two 20,000-gallonl and three

- lO,O00-gallon fuel storage tanks, In addition, two lO,O00-galton tanks a+lelocated
adjacent to Building 19, and one 1,000-gallon fuel tank Islocated at the,t_p_kfarm,

_ The tanks are used to store and mix petroleum fuels in respo_e.+to' ch..ngtng

_ experimental requirements, The tanks are filled from tank ,tr'_i:k_._slng Cdlck-
disconnect-type hoseconnections, and have permanent sub_erg'ecttt'ttil_lt_s,

-- +lt + %+, ° +_0 q,',=+

1.+ '41 1 , i 'ii l l, ,+
++ +i % + ' +l +

- + I +, UEach tank is equipped with an emergency vent de,_Lgned.,to,ppe_at 0,5 po hds

= pressure, and a custom-designed U-tube breathl[_,,_g,,v+e_t,.tha't._,eeps,.::.,.,,,, the stored fuel
- under nitrogen pressureto prevent air conta_lnP,_em;._l_ii:_ge'nisbubbled through

the U-tubesto maintain nitrogen pressure,J,n'_,'_,t'_i_k,and°ali tanks are connected
to the same nitrogen supply system, ':'i",".,+'"'",'_'.',,'+.'''

= As nttroge_ngas is periodically ve'_t,_di'Fo._"the"storage tanks to compensate for

. changes in tank pressure,, the nltib'g'_.n'"_'_stem is only partially effective in
" controlling hydrocarbon e'n;ll_slonsfrom"the tanks, which result from changes in

temperature and from,fi+llng am_,+e_,p_cyingthe tanks, Fugitive emissions of fuel oli

" constituents result f_'+",m.,f_+lst0++e tank working and breathing losses, Fugitive
emissionsfrom.the ,tah_,farF_".at'eestimated to be on the order of 100 Ib/year based

on EPAeml.Ce.Pi'i'd.rs i'E'_:A+;'1986),

- +17,'and Building 19- Fuel/Englne SystemsLaboratories
= +, ,, +, q,

'I 'qf' ,'
"1+ ++

++ +,

. Building 6,_9ntains two engine test cellsand a vehicle test room, One engine test
cel! contains two 150-horsepower (hp) stationary diesel engines, one of which is

partially dismantled, 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
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engines, The sixgasoline engines are scheduled to be taken out of servicein 1988,

The characteristicsof each engine are summarizedin Table 3-2,

The stationa_enginesare used with dynamometers to testengine wear and

performanceand emissionscharacteristicsofvariousfuels,Exhaustgasvolumeand

compositionareamong theparametersmeasured,The vehicletestroom Iiusedfor

automobiledynamometer testsand emissiontests,

Building 6 alsocontains several chemistry laboratories In which analysesi_fuels and
fuel additivesare performed, Analysesare performed in several labp,rato'ryhoods,
Chemicals used In the laboratories include benzene, carbon,,,te;c'iil_hl,orlde,

acrylonitrile, methylene chloride, and hydrochloric, nitric, a#cl'"i';ei_:icactrJ¢:.'Air

emissions from these laboratories are negligible, base..don"'i:,;t_';'¢llJ'ithtltlesof

chemicalsused, _'i;"""i'" '"" '_''

The diesel engines in Buildings 6 and 17 exh.atj_t"t_roug't_",_nuffler_ iind smoke ,
chambers to Individual roof vents that rise a!ipri_i_liti_'J$!:16feet above the roofs of

till ii i i i i iii

the two buildings, The gas engines In.,R,utlcli_g'l;_,.,havea single exhaust, The
muffler for the 750-hp engine exhaus,t,svit_i_ll_/i-_£d the mufflers for the two 150-

hp eng nes exhaust horizontally 7h'i',_i_,":lr_'s':l'8B'ullding 17 exhaust through wal --

vents, There are individual mufflePs,oh.,'_ach engine in addition to an external
iii i% '11 --

muffler for the diesel engines ,,
0 %

+, ii i

II

Emissionsare monito,r_,d'durthg'tttt_g"and'vary depending upon the type of fuel and

test conditions, Tesi'.E'_p_,','ma)h,v'a'_from 1to 8 hours, depending on the particular
test program,,,9._rin!_l'l;e, Su'_'ey,both the 750-hp and 150,.hpengines in Building 6
were oper_t_=_d"f_jever_t_'_"oursover several days' time, The operation of the large

englne,w.l I_ii_,'"tS_'a;m'6ntl'l-longtest program, None of the engines tn Building 17 _

we re,'_'e'r_,ied d'l_'mgthe Survey,
I 'q' ,'
"l + ,'

,++ _+

The dies+ i'._ndgasoline engines in Buildings 6 and 17 emit small amounts of sulfur

dioxide, carbon monoxide, nitrogen oxides, hydrocarbons, and particulates, As the

emissionsvary significantly depending on the test program and fuel type, emission

estimates are bas,'._don annual oper'ating hours and EPA emission factors (EPA,
q+

1986). Estimated emissions are summarized in Table 3-2. Although ii is likely that

these engine_ may occasionally exceed various emission standards, the intrinsic

3.14 -
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natureoftheresearchpedormed, namelythetesti0'bgand measurementofengine

performanceasltrelatestoemlssqonslevels,necessitatesthatemissionsexceeding

acceptedstandardsoccasionallyoccur, Afterthe Survey,the Oklahoma State

, Administration verbally indicated to NIPER that emissions sources typically are
exempt from emissionlimitations under suchcircumstances,

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
,0

extsting engines require state permits unless specifically exempted by,'_he state,

NIPERcontacted the State Administrator by telephone after the comb_e!!cin,of the
Survey, and the Administrator indicated that, based on the r_;_tl,.size"ahd low =

number of operating hours of the existing test engines, they w'Q',_il'd..l_:.exemp_.'from
permit requirements, The state requested written notificat,ipn o'f'th_'_i:z'_"_ndhours

of operation of each engine, and isexpected to provide.._'ri,le;_ e_mption of the =
existing engines to NIPERbased on this informatle.h_, Th'_i'_ta_'_nay also exempt

' _ ,_, ,, ',

installation of any new engines from permit recL_r,e_)'td, ',,",

m0 % _ 41. , *" "w'

-) , , , 't,. 'i h

3,1,2,._ Noise Em,ss4onSourc.e_sand Co.role,,. ,., ,,,,.,.

Elevated noise levels from NIPERopera,tinny: a'_:.the result of stationary diesel and ._
_ ,, ** '0 '_, q q , -

gasoline engine testing in Building_','6,=_h_.17,as located on Figures 3-1 and 3.2,
Testing occurs periodically.during da'_iJlg;,[_t'_ours and may last from 1 to 8 hours,
Noise emissions from _he',_ngines,..are controlled by commercial and custom

designed industrial ,nil/fliers, and,'1_ some extent by the physicalenclosure of the

test buildings and '_:_,eJ",'_'_rro,un'_'ingbuildings, The muffler for the 7S0.hp diesel -

engine in Bui!di'd'g,6ai_.':_he.','id'i'eselengines in Building 17were custom-designed by -
measuring _i,_J&6.uenc'y'"clistributi°n of noise emissionsfrom the engine, and
deslgnin;'_:he",m'_'t_[_'_'specificallyto reduce the highest level frequencies, The

muf(f_'s" f.o_the '{vv'o150-hp diesel engines in Buildin5 6 are commercial industrial

muffle_'.'.,:_'he mufflers for the Building 6 engines are located outside the building
on the r0'o_,, Mufflers for the enginesln Building 17 are also located outside the

building,

Mufflers of proper design and size have proven effective in reducing noise emis_.,ons

from stationary engines at NIPER, Diesel engine tests were conducted in Building 17
IFr
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in July 1986 with and without mufflers. Noise levels measured by NIPER personnel
=

, at the site boundary were 72 dB without the muffler and 60 dB with the muffler.

- Uncontrolled noise levels as high asg0 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 level of 86 dB was measured at the property line (Figure

3-1) using the smaller muffler. After installation of the larger muffler, noise tevels

- ranging from 62 to 69 dB were measured at the property line.
q*'q\

Noise levels from the engine tests have historically been a cause of co_._laihts from

local residents. NIPER historical records indicate that complaints.w_, re i'e'c'#_ed by' _, , _ j '= '.

_ the facility when daytime noise levels at the site boundary nea r:;'iBu_idings6 6r 17

_ exceeded 70 dB, and when nighttime noise levels, during...tb.e pe'r"'_'i_ii_'to 1987

= when night testing was conducted, exceeded 65 dB, Noi_,':tt_asurem_Lmts by NIPER

personnel have shown that noise levels at the site bCrqndan_-_a've:exceeded 70 dB

during tests conducted at both Building 6 and ,B,Ji[d!r_'g"_.76_'_er several different

test conditions for both the diesel and ga_eJin_e_i"eflgli_._ The FHWA daytime

guideline for exterior (outside of building_),no'[_-/n r_ential areas is 70 dB. Noise

monitoring data are discussed in detai!,in Se_io.n 3:_::3.2..
' i. .0, ...1=,= '_*l ° " '

'=, N,. m ., .,

,: '., .,. • .,,: ,=,

Movement of some of the test engio'es _fro'mBuilding 6 to Building 17 and from

Building 17 to Building 19.(Figure 3"2',)'..isscheduled for mid-1988, partially in

response to noise concernsi'"_l_e 750:hp cJ'ieselengine in Building 6 is scheduled to

be moved to Building".ii'7, w_ch,_'a_"a cooling system and test area specifically
/ ' ,, ._. %. .'

designed for the en'gi_e,,_Th'etw0"1, 50-hp engines are to remain in Building 6, The

two 250-hp air.cr,a'tt..gas6_ne',°e'nginesin Building 17 are scheduled to be moved to
,' ° , .

-= Building 19 '_l_.O.tb'.e, build_ng is completed. Each engine will be equipped with a

separate ¢_xbau_t';_t_h:"installed in Building 19. New engines may be installed in

- Buildir_s 6_::_7,anmr 19, depending on the requirements of future IDrojects.

: i: i:i;i'
Movement._ 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 red_:ce 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.

.Q

3.1.3 Environmental Monitoring Program ;' ',,
' '0

,"'" ,.'; '_

3 1.3 1 Air Emission Monitoring .,'"",., '.'".",
Q'. _' r

,

NIPER does not conduct any monitoring of exhaust gas emissi0t_s,_'¢':ambient air

g Ei.ioo,concentrations as part of a routine environmental monit'_'h ,pro m

of criteria pollutants from engine tests are measure_,,.as p&_'._'_J_e experimental
, "q,..4 • 0t

test program; however, these measurements are.,nat ir_tended._or and are not used =_

• ;_' ' s of pollutants fromfor characterizing environmental impacts of t,he o

engine testing and laboratory operationt'ere_ "._,all';;._s.discussed in Section 3.1.2_

and are not expected to significantly i_ppct_'_l _.bient air quality..
• iii _ • _i •'k, ':''': :' ",.;:',.,

• • , .q '., ", I,

• ' % %

NIPER is not required under state"._;egula_ti_ns to maintain either an emission

sampling or air monitor!ng program':.., 'However, the facility may need to, ',, ,o _

demonstrate compliance..with_tate o.f.Oklahoma Toxic Air Contaminant Regulation

3.B, relating to amblertlt'.':air con'cer_,r_'tions of toxic and hazardous air pollutants, if

emissions are abov_._e.._i'nimisl'imitations, by using chemical inventory data,

dispersion mo'diil_ng,',$'o._'r_e characterization and/or ambient air quality

mon:-or'n-.'._ , g , .,: _...'.. •% .," ,d . _

,,..'i2::i.
3.1.3:2.,:11 ..Nl_iseE_nCssionMonitorinq

Noise mea_tements 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 noisemonitoring may be conducted, Noise

measurements are taken at a series of standard locations around the perimeter of

the facility, Figures 3-1 and 3-2 show the locations of Building 6and Buildings 17



- and 19, respectively, and include the locations of off-site residences and points

- where noise measurements are routinely obtained, Measurements may also 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 29,1,988, 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 le_,_ of 86 dB
was measured at the property line, The facility environmental engineer.o'(c_ered the

test discontinued and a larger muffler installed, After installal;ion, of'th_,".larger
- muffler, the test was resumed, and noise levels ranging fro m'i:6'2"tc_69 d_'_vere

- measured at the property line. A test of one of the 150-hp diese'('e_tg'_'e_s:i_Building

6 was run on March 3, 1988, for about 2 hours. Noise le_,els._angir_g.J_om64 to 74
' ".,' ' .'"t '',_ dB were measured during this test, ,,-,. .. ,. ,.,

,. ' , •

The most recent noise measurements at NIP_, _)t_,,WTi_'a,B.:;thosetaken during the

- Survey, were taken in 1986, Table 3-3 Surt)_.a"l_e,.s_:_rica'l noise data obtained by
'NIPER for Buildings 6 and 17 (Building l"9_'_[_,.a'_e_wf_'cility, and no engines wer_

installed there at the time of the Su.rv@',i:',oi'g'e'i teve'isexceeding the FHWA daytime

- guideline of 70 dB were measured'i_a,t _e_e.ral locations near Building 6 in 1988,

- including monitoring location D (Fig"u_e.3'_'1").,,, and an unspecified location, Noise

_ levels also in excess of 70 cr_',w,ere measu'f'ed at several locations near Building 17 in
• i .j•

1986 including monito'i:J_g Io_..a,t_.n_,D and F (Figure 3-2).
, , .1 % .*_

• , ,.
• (' ' ",o 'o'

:. t. , .'" . •

The noise meterused i_,ca,l!btat:ed every 3 to 4 months by the facility environmental_ ,_ ,_ • , % * , .,

engineer using"a.,r.dmme'_c_ally-procured tone generator. Nonroutine calibrations

may be.done_e_i_aEing measurements that are particularly sensitive, principally

" for r_'_'ur'e_nentsi_aken in response to community complaints, The tone generator

_- is inserted into the nOise meter and provides a series of sounds at specific

_requenciek,,,.and decibel levels to which the noise meter responds, The tone
generator itself requires calibration, and is calibrated annually by the NIPER

_ Electronics Department,



' ' TABLE 3-3

SUMMARY OF MAXIMUM SiTE-BOUNDARY NOISE LEVELSRESULTINGFROM
ENGINE TESTS

,, i i ,, , ,

Maximum
Test
Date Building Noise Level Locatlona Engine{s) Testedb

(dB)
IIIII II I I II I I

6/12/86 Building 6 63,5 B 750-hp diesel"

i i = i ii1,111 i ii i i

6/17/86 Building 6 69.5 B/C 750-hp diesel ,
.... i i i i ii iiii iiiii i i --

6/18/86 Building 6 67.5 B/C 750-hp diesel ;'"
J I I III I I II I |' _14I I II ' __

7/2/86 Building 17 72 D Multi-Engine (no.t_l_tfi_'d)

8/13/86 Building 17 65.5 E M ulti-Engine_{gas01me/dieser). o

........... , ,8/14/86 Bui ing 17 68 E Multi-Engine (4__e_ii 'e.)
lili " i i

9/19/86 Building 17 '71 F Multi-E_,,gln'e(2,:,., ,.g_is_ine)m_ I i i I ii I II

10/30/86 Building 17 61.5c F Mu)tj-Engi_e"('4gasoline)
'l 'ill II if 0 III, i

12/11/86 Building 17 58 D _;'M_J,_.r_r!g=ne"(2diesels)

2/29/88 Building 6 86d NS;:;,,0 _._,,.:_t#i_sel r, , '_ i% ,, i , ,,

3/i/88 Building 6 69 _i!!-_ ,_.,._r- "N:"Z50"-_p diesel
I illll ( • ,I _ 'i I I I

312/88 Building 6 69 .:,,,..,.,,'_::_._.,,i!-:.,i'50-hp diesel

i i i i l ' '' b i _g i',,"". '", 150-hpdiesel3/3/88" Building6 74". , i'; '"
• , i 'i '_ ' ,,

' Refer to Figures 3-1 and,3.-2, ",,,':, ,.
, %1%% l

bSome engine tests (:ci_nduC-t'i/,dpr.i_;'to 1987 required engines to be operated
24 hr/day; no nigt_tt'ime erigil_'e.'+,estshave been performed since that time.
Some tests cond_ed'_h B_Jil_l'ng 17 in 1986 and 1987 required six gasoline
engines to be.opdrate_l at'_e same time, and other tests involving operation
of more tha'n_)_ie e_ig)_e_were performed during this period. The sixgasoline
engines ('o¢'rnerl,_Ioca'te'_l in Building 17 have been taken out of service, and __
no fu rthe'_',_ti_i_... ., . l_Jne tests or nighttime tests are.planned. -=

o" . i "o ' , '_'o

cSpeci'al(y _esi_i,'ed muffler in use.

dIncdrrect muffler in use

NS Not sp'ecified



3,1,4 Findingsand Observations

3,1,4,1 Cateclory!

e None

3,1,4,2 Cateqory I!

.Q

None °':'

q .%
..4,, ' %

3,1,4 3 Cateqory 111 .,' ', ", ,,,
0 __ , ,' 4 • * h i _', ,e

% ',_.° r.,1"' ,4

None ,, ', ',

3 1.4.4 Cateqory IV ,;,. ,,
' I_, , lD°_

- I. Exceedancesof noise quide!ines, Am:b.0el_0_.i_,vels at the NIPER s0te
- bo-undaryresultingfromtestsofstjtiBn;a y and gasoline engines in

Buildings 6 and 17 periodically exc'ee_"the_,_.w_ guidel0ne for new Federal

facilities affecting residential, a_a__iani_.:!,ar.e"acause of complaints by local
e' '% % .% . .

residents, i" "' "'_, ,' %'
% 0

_= . _ "% 'o

Ambient noise levels':¢ie_ultingf.;.od_engine tests vary with engine load and
: * ,, , ," al

measurement Ioca'ti'on."No.!_e_.,_easurementstaken at NIPERduring rengine

tests have exc_'_'ed"_he .I:hlW'Aguideline of 70 dB under several engine test

conditior_s.at,,off-s,i_I.o'_a_ionsin proximity to Building 6 (location D in Figure
" """ ' " " ' F

, , ,il_ing l7.(l'ocations D and in Figure 3-2). Although mufflers are
3-I)an.&:Bu

- used.to:C_fro'fe_gine noise, they are not adequate to reduce off-site noise

,.¢_eis.'_be_.W 70 dB at ali measurement locations and engine loads. Local
"h_sici'e'ntshave historically lodged complaints at noise levels above 70 dB.

Mo_en_ of some engines to Buildings 17 and 19 is expected to mitigate
'e'

noise levelsto someextent. However, movement of the engines, planned for

- mid-lg88, is not expected to reduce noise levels below 70 dB at ali off-site

locations and ali test conditions.



++

2, .L,ack0f air permits, NIPER has not applied for state alr permits for stationary

diesel and gasoline engines, and recently installed hydrocarbon emission

sources,

+ ,

New and existing stationary engines, classified by the state as fuel-burnlng

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 Materials), 3,4 (Control of Emissions of Sulfur

Compounds) and 1,4 (Air Resources Management - Permits,,Required),
. _+ ,=q

According to the regulations, there _is presently no threshold,:sour_ size or

emission rate below which fuel-burning equipment and hy_rocarbo'r_,_misston

sources do not require permits. NIPER has not applied fo+..'_Peml_sions permits• i+ ,' ' +

+, ++ ++ +,for stationary engines or other air emission sources+ ,, ,. ,. ,.
++ ' _+ ,q
6-. +" J _,, + + i+

+_ i + + s4 " +i+'+k ++ ,o +,

3 Lack of hazardous and toxic air pollutant ,.a.m[mion'+rJ'_e.___¢_._"" . NIPER 'has not

...... ' '. , '' iprepared an air emission inventory for b.azaPd:O_.san'ql tox c air pollutant

emissions to demonstrate compliance w+jtln_;t;i_l_i_ ++tandards as required by

state regulations+ • '+",. "+ '.
• q " +, + _+. lp

, q +, +, •
. . , : .+. _. +_

.+., _ _, '. '+ +o

i '+;+ ' +i _'+ +- +i" ,

State of Oklahoma Toxic AIC Contath_ima.ht, Regulation 3,8 requires facilities
that emit more than 1,200.lb/yC=_a"P,.of'any known or suspected human

+++ i+ "I +_

carcinogen or high-toxicity substa.hce _ategory A) to the air to prepare an air

emission inventory. =_nd..demor_tr+te that ambient concentrations of toxic
, + _,, .+ a I =

substances are wJ_+n siam+dales ". Similar limitations apply to moderate-toxicity
(Category B)':,_i_d..,l'bw-toxi_ity (Category C) substances, The de minimis

'_ ?+= + l; _` ,+ ++ ..

(exemption) .em+t_r_on'".rbte for each moderate-toxicity substance is 1.2
, l_ i " + • , +. ,' o

tonUyear'or.,_ _1Ib/hod"r, and that for each low-toxicity substance is 6 tons/year'

i q 0 •

'.. ,. usesa number of known and suspected carcinogens and highly toxic

sub'f,l_a_ces,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 containing Category A, B, and

C substances result from paint spraying operations in Building 14, chemical

storage in Building 16, and petroleum fue storage at the Main Tank Farm ....

+_
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NIPERdoes not have a comprehensive toxic pollutant Inventory that would

- demonstrate that emissionlevelsare below the regulatory exemption,

- '3 ")I_
_ - ,_. ,j

//"



This section describes the soils at the main NIPER facility and the Caves, and
, pollution sources and controls, Findings and observations related to soils are

discussedtn Sections3,3,4 (Surface Water), 4,2,2 (Toxicand ChemicalMaterials), and -
4,5,2 (Inactive Waste Sitesand Releases),

i
i

3.2,1 BackgroundEnvironmental Information ..
ol

Soils at NIPERare residual sands,silts, and clays derived from the ,,k_._rlng of
bedrock, fluvial deposition, and fill placed during construction pf,,_e"}'a'cijlty, A
portion of the NIPERsite islocated within the CaneyRiverfloodpi_lln' a_d soll;'t_ere

are typically poorly drained and have a higher organic cg_ten'{._"'_"ih'e'residual

do °,lt ',lt,l' i,,li4 %1 ',J

ilil it!_li , ii iiili I

There are two principal soil associations at NI,P._,R,'fh_e,iDe'n'n,ts-Okemah-Parsons -.
Association and the Osage-Verdlgrls Assoc.l@ti'_iiii_ij:_ri'_ 'i968), The Dennis-

I,li ,_ 'll. t. i"_m

Okemah-Parsons Association isfound on tb.esou_eh_'i_,ortionsof the NIPERsite and

coversabout 60 percent of the site, ,Th_it._,_r_i'_i'Qn"i:onslstsof shallow to deep,

fine-to medium-grained soils on n .r'/ ] i #l"ig: i ni'i)slopinglowlands, with iowto
moderately low permeabilities (Tabi'e,,3;_lT:i,:,_/itl_inthis association the Dennis soils

ii ii i iii

make up 45 percent, the Okemah soil'_'._,O,,petcent,the Parsonssoils20 percent, and,JJ

a combination of Bates,.!r'a_,,,,.,,,Dwight",.,,Colllnsvllle,,.and Tallhina soils make up the _-
remainder, ,,,,,, ,i.,,,. ,,,,,,

t %, I,.=.0 ii,

_' te4

, . d ,' IA

The Osage-Verd}grLsAifc_g[at(cthis found on the CaneyRiverbottomlands located in
the more nQ_erJy_sectib_"Sf the NIPERfacility and occupiesabout 40 percent of

the ,site. ,..T_i'_',i_&'6"ci_ion consists of deep, fine-grained soils on nearly levelflood,p',!'a]nl;,'kNttt_";;erylow permeabtlities (Table 3-4), Within this association, the
Osage"fO'l!s"make up about S0 percent and the Verdigris soils the remaining 50

percent (P0[one, 1968),

The Cavesarea, 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 isastony loam, thesubsoil a yellowish-brown silty clay, and the
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underlylngmat_,rlala grayishshale,The Darnellsoilsareshallow,well.dralned,and

have a high permeability (Table 3-4), The surface ts a brownish, irony, fine _ndy

loam and the underlying material Is a I_ndstone iU,S, Department of Agriculture,
1975),

Altho0=ghthere are no specificdata on the corroslvlty of the soilsat NIPER,corrosion

Is generally promoted by acidic soils, clayeytexture, and fluctuating water table.

These conditions are present at NIPER,particularly in the Verdigris and deeper ._

Dennis soil types. _i'_,

3,2,2 General Description of Pollution Sourcesand Controls ,,,., ,,,"'""'". ,,,,,,'
_' 4 = * _, 'll 't ,#

q_ i I'; o i #
l* 4, _ *

The main source for soil contamination at NIPERisan acclde.ntaleqrf,_e'_il_.IIduring
delivery, transfer, storage, or disposal of hydrocarbon f_i_.;..O.II,'_d, solvents, as

= *t =* • I _* _ IIq

discussedin sections concerning surface water (SectJon 3,3,2),..aboveground and
ill ° I, I %, t** J

underground storage tanks (Section 4.2.1,5), and tna_v.e wa_,tesites and releases
(Sect:ion4,5,1), ",, ,,'...."*';'-"',,"

_4, _ %- _*_ d'_" _, t "D
$ J. ql *14 *, _ll I .r

4t _, % d,

ii, ii | i ii tl Iii 11I /

There are, however, some controls In plac'e " " '" a'.,$ha_,t_.elP'reduce the possibility of
t Gqq , , , _,,, i, Ii, t i

release or reduce the extent of poten,ti_!'cctt_ml_atlon. These include earthen
berms and a clay liner at the Main _'a_k'lr:a,;'m'[de,crtbedin Section4,2,1,5), earthen

berms on ali other surface storage ta'_,,us'ee for hydrocarbon fuel products (also
described In Section 4,2,1,5_)_,a,ndconc[e'(e:-'llnedand curbed containment for waste
management areas (des_'ibe_l,'.'th.Se._'i'_n4.1.1.4). A spill prevention, control, and

countermeasure (SP_,_)"'p!a,_isin'"l_'_cethat delineates specificspill control measures
and remedial procecJu_i;,ei"'to,'l_used in the event of a release of a hazardous -

substancetq,t_e'e:nYiron'rn:e_fi't,NIPERalso hasseveral procedures for the handling
of hazard,qus"Wi_.' i._',d_scu:.sedIn Section 4,1,

q', '_ ,e 'e _

3,2,3 ',.."."E_vlronmentalMonitoring Program
L

, _,

Soil sample[ have not been analyzed for hazardous constituents, There is no

ongoing environmental monitoring program thai includes soil asa study medium,

nor isa future program planned, -
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- 3,2,4 FindingsnndObservations

_ The findings that involve soil contamination are the result of current and past

+ releases,spills,or disposalpracticesand are therefore discussedwithin the context

of other findings in Sections 3,3,4 (Surface Water), 4,2,2 (Toxic and Chemical

Materials), and 4,5,2 (Inactive Waste Sitesand Releases),

-- 3,2,4,1 cateqoryI,
j4

( ;

None ,,....,

o.11,

+, ld 0 i 6 _ ++ ii'

t 'I ' _ '( e=,03,2,4,2 _II ,,

_ "..".'o,......,:':+,
i _1 %

i+ Iii. 1,1None '+
% d_ , i 'll +'41''__ S +, , '

'ld ', 'i '
_. + '+t

I_ I I3,12+4,3 CateqoryLIII " ,.6',,i, "',,,",+

F ii+ l+ ,i ., _+... iiI

None .,i,,.+%'+.,i'"_"
_el+ q +.i +1 14% i
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'ii 'l +li
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3,3 Surface_a_r,

Thtssection deals with surface,water features tn 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 sourcesand usesare alsodiscussed, '
m

3,3,1 Background Environmental Information __
|q *

3 3 1 1 &u_ace-Water DralnacL_ .., , ,

,11 _+_+11, ' ', 1++, ++
I + l , '

NIPERfacilities are centered in a four.b,ock complex InBartlesville (l_Igure 2,')), A

petroleum storage area known asthe Cavesand alsopart o,fNIl_'E'h:,'ils'l_<:Jted_3 miles
northwest of the main area (Figure 2-3), Both areas are'i_o_atgd'W_i',tt_inthe Caney
River basin, The main facility is 1/2-mile southwest=_f the','Ca'n_y.':_iver,The Caves
are approximately 100 yards from an unnameq[, tn'tl+'_mitt_,_t,trlbutary that flows

into Butler Creek 1/4-mile downstream and. st_;_+_'l_1_y,,ir_to the Caney RIver 5 _
miles downstream (Figure 2:3), Butler ._,e_l<::i_d_'_me'cl"to form Lake Hudson 2

miles upstream of the intermittent tribut_.ry,'¢on'fl_e,n'c_',""' - '+ -
4

I* I , li _ q +l i g I

. +, '"., _t.,,, ': "', 'i' -

Gaging stations on the Caney Riv_r'.'t_e.ar'e_t,ihe 'main site are 23 miles upstream and =
40 miles downstream. Flows at the'u_,_.tream station averaged 347 cubic feet per

+, I .,

second (ft3/s)for a 35-yea¢:_r.iod of r.ecO'rdpreceding October 1985, the month for
which the most recent'_ta aPe',av,at,'la_le' extremes have been measured at no flow

to 51,000 ft3/S, Fle._'_"a.t+"._heclo'W'nstreamstation averaged 925 ft3/s for a 32-year
period of reco.rd#r.ec_i_'g. O.c.tober1982; extremes have been measured at no flow -_

to 38,500 ft+3_/+"'iH,,adt h""--+._.+ e:t,:;}:i"1987), The flows of the Caney River are regulated by _

Hula'h.... ,++.+,.Dam"_Ji'_ffe;_"4Jmtreamof NIPER,and Copan Dam, on the Little Caney River,
17 _l_'upCtrea'h_ii_f NIPER,The Caney Riverflows into the Verdigris River,72 miles =_

dowr_s_'rn of Bartlesville; the Verdigris River then flows into the _;rkansas River

60 milesel_,,, nstream (Figure 2-1), + -+

The NIPERsite hasno 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 d_tches, as illustrated in Figure 3-3, which eventually discharge to the _j





Caney River (Figure 2-3), Stormwater also infiltrates into permeable surfaces and

most likely is transported in the shallow groundwater to the Caney River, as
discussed in Section 3,4.

L

At the Caves, there are also no permanent surface-water features, Drainaqe occurs

by overland flow to the o_site intermittent tributary described previously.
=L

=

3.3.1.2 Flood-Prone Areas
.0

q ,

Baseo on the National Flood Insurance Program Flood Insurance Rage.M,_p (HUD,
1980), the 100-year and 500-year floodplains of the Caney River.wj_'th.e ie'va_tonsof =

id _ _ as

676.4 feet and 680.2 feet, respectively, include portions of the NtRER!il/e (Figure 3-3)
(Ebert & Phinney Architects, lhc., 1986), Most of Blocks A.and'_'B:_te"'gu'gide both

floodplains while most of Blocks C and D are within bot_i'_o"cmlpla'i_:. A review of

site documents and plans and interviews with site p'erson'n_',JGd'_ate that there is

some uncertainty regarding the elevations of so_e._J'i• ._'R.str_':c_res,As a result, it is
not clear which facilities at NIPER may be _n'_,=i_i'__,ng, Table 3-5 presents

reported elevations of some structures, _:,weli:_:_ _0tions measured during the
Survey with the assistance of NIPER p.e.rscJ._e.I, i_t_g a sunJeyor's transit, Of the

structures listed, ali are outside th.e"lO0:_;,_'_r"_l]ooclplain but within the 500-year

g' ',° ,

During a 500-year flood..ev_,n.t.in Oc._.ber 1986, floodwaters were measured at 22

inches above the flo_:'j_"Buil_li_gs'.',_'an'd 17. Some of the tanks at the Main Tank

Farm, which had I_e_n..riewlg i'n'stalled and were only partially filled with fuel,
4. _ , • ,' 't

floated. They..w_re fri(_d .w]_f_ water to anchor them and after the floodwaters;, . , , o, . a

' receded, the:i._a!l_:watd'r.-_'nd an unreported, although probably small, amount of
fuelwe re _m'P,_.'6ui:o"nto the surroundingground.

o jT

3.3.1.3,.i",:'Water. Supnlv, Uses,and Treatment
"% ,

• '0

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 mayalso 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 STRUCTURESAT NIPER(IN FEETABOVE MEAN
SEA LEVEL)

Engineering Measured During
Location Plans Environmental

Survey
II In I I II IIII II I

Building !6
- First Floor 680,0a 679.4

I I II IIII

e*

Building 17 ,,,..t
First Floor 679,0b -c Y:

II,I I II II I II i 1 i i i ii IIII I I II III I* **l'ii _

Building 19 "", ,.,.
First Floor 679"_;'"',, "' "

I I I I IIII i i II II I I ii*l ii1|* ' * I I
m_

Waste Transfer ..,.,.,,...... /..,;,Platform
F,oor -
I ii iiiii

T ', % ," "%Main ank Farm ,, '. '.-,'.,'". :
- Top of Berm 678, Ob "_'"..,,, " .._76,'6'

Bottom of Tank 9 - .,".-.,,;.,.. "; ::'. "_77 5
- ,,.. ,.... ,'I_ ";', ':;_,.. *

I II I III III I • 'I] '1_t:._=_ IIII

Tank Area Adjacent to ",,'., '_'.,",,

Building 19 ., ." '"<'_ ....,.
: Top of Berm ' -" '..,,_' • 678.0

I II I I i 1!4,11 ii III[ ii • I

,' ='",..,.;..!,.',_ '% ","

- 'aBenham, Holloway, & S_rag_q_,::t_t791!:.

bEbert & Phinney Archite_,.Incb._986cNo measurement available".,.".,,, ",_:

% '%

• _, ,' i_

. , .' o"

.: < ,°' : ,
• % .' , .' ,¢

- "," ,'........"i:'"
.,..'i2;:i",."'"../,.,.

• ,

', %

- , '.m

1
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i

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 NIPERat 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 isused in laboratories,

3.3.2 General Description of Pollution Sources and Controls ,''II, 'l '
D

'. ,

' b'L" *_ ' I'.' • *k

Three types of wastewater are generated as a result of NIPER oDerations':'_,'_a:_itarv
' " * J*q _ 'd q O'_ ="

wastewater, industrial wastewater, and stormwaterl Th_"<:'sogri:es of 'these

wastewaters and the treatment and disposal methods _,ed 'a'ie,'"C[iS'c_i_d in the
following subsections. _i,_;,':,','.'.',,,,., '"'.i',_,,,

•, m
,,.._ , ,

3.3,2 1 Sources of Wa_tewater " ', "."
i.,,.... , T : '*:t _,Jl4= '

41 *ii., ._ ""u'd4-" ' '* --

Sanitary Wastewater ...,. ., ,. , ., -
'* ,. 'v !*l •

Sanitary wastewater isgenerated from,._! ;J_._{[_,_s at NIPER-- Buildings 1 2 3 4, 5, ,. ,. ., ,_ # I J t

6, 7, 8,§," 13, 14, 15, 16, 17, 18, 19_.'.;;a_d"_.e,Credit Union (Figure 3-3). The major -

sources at ali of these bull.dings are"[a'_a.to)'y sinks and toilets and drinking water

fountains. The buildinc_ s=l'nltary lines:flow into one of three 8-inch municipal lines, ' _ "'% , ._

that run under Blocks"A'i'B,., a'h_l',D;'i_spectively. (Figure 3-3), The B-inch lines from

Blocks A and B conh_t _0._ 15.-in'_ municipal line that runs east under Lupa Street, ._

while the 8-in£h_._ine'c_.n.'d.er"_lockD Connects to a 1S-inch municipal line that runs

under Herric_;_ir.!9;t. The..l"'5.inch lines eventually connect to the City of Bartlesville

publicl!,-owne'dltt,',e_f_ntworks (POTW), as describedinSection 3.3,2.2.

This s_m'i_s!stem...,.iiil..,also carries industrial wastewater from NIPER asdescribed below.
_

Industrial Wastewater

The major sources of industrial wast.ewater 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



and the cooling tower associated with Building 17. A minor source isthe small

- photographic laboratory 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 segregated 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. ,'"_.
'0, '0

'D4 ' '° "t, .,,=.

. t.'_, ,q.

wit, h" '"'" _'The main cooling tower and the cooling tower associated . .SuildGng"..17 use
°_. 4'_ =, -, 'G G

potable water treated with algicides and non-chromate_0_ta.ming corrosion

inhibitors, Approximately 2,300 gallons of cooling water,'"_':._'ibwdbwn, are

_ discharged from NIPER per day to the sanitarysewer sys_e,_i.'.'.'.A[_oo'n_:eper year the

_ cooling towers are emptied of their contents for,;,'mainte'_'_'ce':;- As a result, an
additional unknown volume of cooling water ,_.d..is_atge_J"$o the sanitary sewer

system, The concentrations of algicides an_.coi_i!o'_ibi'tors contained within

= theblowdown and the yearly maintenan_, d'i_I4h#,rg'el:areunknown. '

,e,_. '* '_',. "% ' %. 'o
e, " _ '' ,' *0*'_ % °b"

- The photographic laboratory annuaq_,.qli$ch_es approximately 18 gallons of' % o° ,, ",0" a °_*

- process solutions, containing 252 g'_'a'm.s_i'_iJver, to the sanitary sewer. The effluent°. '. "; 'e

- concentration of silver when releasect.._.e,,tt_'ecity sewer system has been estimated
°

' to be 0.011 milligram pe.r,llter.,(mg/L),(_o'clified from Steele, 1988a).
, ...,,i.i.I.:

Because the industri_'l .an,._l'sa.0.it'arysystems are combined in NIPER buildings, both

types of wastew.atersf4b_w.;'t_to the same municipal sewer collector lines, described, ' _ , , '0 ° ' o°

_ preyiously. ,'.[hlere:a:re.. nO"_parate records for the volumes of sanitary and industrial

- wastes.discha'i'g"eCt_"'N_ever, it isestimated that a combined 16,800 gallons per day

-- are di_ha_rged {ioi'the municipal system including 2,300 gallons of cooling water,, ', •

"_ ,'q,

g

Stormwater

Stormwater isgenerated by rainfalland 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,

3-35



and roads as it flows across the site. in addition, it may incorporate petroleum from

leaks and spills at such NIPERfacilities 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 Jn a sump wtthin the berm.

Periodically, the sump is visually inspected for evidence of spills, If no fuel is
, , 46

observed, the sump contents are pumped outside of the berm and are _t,lowed to

percolate into the soils or to flow along the drainage ditches leadir_;_;Olhe Caney
,i.°,_ ,%

River. However, nonvisible contaminants or contaminants adsorb_d'.'onto S;e_iment
and debris on the bottom of the sump may be discharged ': " .' :* ,. % °,* _ .

The routing of stormwater flows was discussed in Se'c_,_.n._:3,..11'1.2'."In addition,

stormwater percolates through permeable surfaces,i,t_o tH'e _,ha[lew groundwater,

which flows to the Caney River. Thus, any sigmfic.a'_:rlea_s_?'end releases on the

surface or from underground tanks may res_tt in'sd_ace,vvater contain,nation as a
% , '_ 'lDresult of groundwater transport.. , ,, ,..,,, .=,.,

.'i ; '.f ' %
, . ° % %

l , , . ,

3,3.2.2 ...W.astewater Treatment,a,qd Dm_l,,.:.

'" '.,,,>.i'<.i'.:i..,- '., -
Sanitary and Industrial Wastewater '. "

l ,
,*. . ',

There is no pretreatm:e_t of"the._';m'bined industrial and sanitary wastewater at
,.' f," .''., "

NIPER before it is rOuted.to the, Clty of Bartlesville POTW. However, there is an oil-.. o • . ,°

water separa.toi:.tt..the',:_d'r, ocarbon Fuel Storage Building (Building 16), which is
,.° ,, ,

used.jn the _V'e_nt,._ spiil'_ithin this facility. Ali floor drains within Building 16 are =

. . g'Fator. If an oil spill occurs, oil is routed through the separator

to a,5'E)_:g_.lion su_p (Section 4.2 1.5), while any separated water is discharged to _
,, ,_,, _°

the sar_t_ry sewer system. With the exception of the October 1986 flood, in which
, , , lr

the water"level in Building 16 was 22 inches above the floor, the oil-water separator
has never been used. _-

The PO'IVV, located in Bartlesville, has a 7-million-gallon-per-day capacity, lt 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

Bartlesvillewasdischargedd!rectly to the Caney River.

- The City of Bartlesville is in the processof 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'spretreatment program is fully developed

and a more detailed analysisismade of the volume and quality of NIPER'seffluent,

NIPERmay be removed from that category. _During the Survey NIP'i_Rhad an

industrial wastewater permit, effective for a term of 5 months fr_,._'_uary 31,

1988,to June30, 1988. .,"i:::'","'" "i"'.',":.
,'. 4: ,':

The City of Bartlesville has sampled the sanitary sewer$,cjown_tmam"o_ NIPERat
least twice; in April 1983, a grab sample was taken, while,ro._amuar_,_'987,a 24-hour

4 composite sample was taken. In both cases, the:_;s_mp'l'e'_',W°e'_.", analyzed for six
't q. ', lt

metals for which discharge limits are provided,,m.tb_:_arl:ie1,_lle Code (Section 20-
",,' ,' ','.'_'_'r_.,_._" •

204); none of the resulting values exceeded.:_e_e_.mtts,.L_anide was alsoanalyzed

in the 1983 sample 'and did not exceed;.t_e"'dj_,h'a:_'_._limit provided in the Code.
Samplesof sanitary sewage discharcj.mgf;em.NfP,ERhave also been taken by NIPER

- ' i.

personnel asdescribed in Section.a.3.3,.,:..°.. '.. ',# .. , ', t,
lo ".

', li', ° %', %

' Stormwater ,_,'. ..,'_.,,
, *, o. ,

- Stormwater flowing"._)_ the"' PE'F_."'_itesis not treated. The stormwater collection
and disposal syste_n._.,de'_'rib_di'nSection 3.3.1.1.

...... ."
= 3.3.3 E_rl_ir_ental"M oni_oringProgram

No,:'e_viro_men_al samples of su_ace.water runoff at NIPER are collected.
J '*'0 "'_'° ,, '

Howev.¢r,'sanitary sewage discharging from the facility has been sampled by NIPER

personn_},'._inaddition to those samples collected by the City as described in the

previous section, The NIPERsamples were taken as grab samples from the sewer
manholes downstream of BlocksA and B in October 1978, February 1981, and July

- 1982. The sample from down'stream o_ Block A also included some upstream, non-

NIPERcontributions, 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, 198i, 1982). Levels were generally wlthin the range

expected for municipal wastewater (Benefleld and Randall, 1980). These results

may not be indicative of present concentrations since research programs, facilitles,

and therefore discharge constituents have changed over the past 6 to 10 years,

3;3,4 Findings and Observations ,,'",
°.,, ' '.

• q i

3,3,4 1 Cateqoryl ., .
q _., • , , •

J'" i Qq_ ' * q e'

=. *,. _, ° A' i

None ., ,..' .... B

_, 4_, % . o
%

o ", I% ' i."'

3,3,4,2 C__a_eqoryII .,-... . ,. ,. -
% ._ ' i

'i ,' '. '4

R.,., °% % ' ,

'_ ii ' 'P''' " _ " .i, ,..., mENone ,.. _. ,,, . _
qb_. !. ' 4_.. ",% ,o..,... _

p%I# G ', %

3.3.4.3 ._Cateqory, III ''. ..... •,. ., " 14

i, I

'L , • ,, i. 'l

• 'i NI., o ' •

, ' l' *., "'o ", "''"4 %' 'a _

1. Structures and facilities may b¢'irnp'r_'_erly constructed within the floodplain,

Facilities and structures that s_Q'_e..0"r' are associated with the storage of
hazardous materials _ltBlock D _ NIi_ER may be improperly constructed within "

the 500-year floodplain anf'_i_',the event of a low-probability flood, may result
in contamination, of_C_heC,an_'y River and its floodplain.

•, ,. , i o,J ,'
o. ' , . '. o'

In 10..iGorde,:.bf F@_I@WalRegulations (EFR) Part 1022, DOE requires that

con_ru__'f_C)E structures and facilities be, at a minimum, in accordance ,

,.._l_'i',the sta_lards and criteria set by the National Flood Insurance Act
',o ', o," /' -_

(_h'ered by Executive Order 11988, Floodplain Management). The Federal _,

Emerg..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,, defined 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 existsoutside 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, floodprooflng the
structure below the 500-yearfloodplain 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 _2,1.5) store
i 60

flammable, toxic,and water-reactive materials, Asa result, th.._=[i!,,CD_struction
would be considered a critical action as defined in 44 CFR,:Pa_"§',",.,l"h,ey are

thereforeto be located outsidethe Caney River50_,'_a,_i!floodl_l'_inor

elevated above or floodproofed below the 500-ye._,r.flo'_.h°ir_'.elevation,,,.of
680.2 feet, as delineated on the U,$. De artme_"of,,Hous_.bg and Urban

P ol 0° "°°' ', _,
_o = _$ 't% , '

• Development Flood Insurance Rate Map, • '. ',-" ,'". ',.

i!'=°%_,._. "'._ I',= ', 0'0

Basedon review of building plans and,,.el_=ll:i_;_surements made during

- the Survey, it appears that the Iow.e_tf_,_r, elt:_,_.tionsof Building 16 and the .
. Waste Transfer Platform and the __m':'O,'f,_so'me of the tanks in the Main,. ,,_ _.... , ,0

- Tank Farm and the tanks adiac_e_:i;O_;B'_ld.in'gs17 and 19are below the 500-
yeaifloodplain elevation. In"_bdit'rQ'n',t.he"berm that surrounds the Main Tank

Farm and the berms containing"t_'e,taf_ks adjacent to Buildings ! 7 and 19 also
appear to be below t_,5. 00-yea.rf 'odplain elevation.

a _ ,jo, % t' i'

,_ _" o% °,.= * °qq'

As a result, in._k'eevaat of"_fow-probability flood such asa 500-year flood, the
hazardo.us,'nl=_t'_i_)s._i.'§uilding"---" - 16, the Waste Transfer Platform, and the

. aboveg_upd: fuei'ta_l'k.s'-could be released into the surfacewaters of the Caney
R!.ver,__';f{_waters recede,there could also be the potential for residual

, ..,f_'zar_lous'"_.aterials to contaminate the soils of the floodplain and the
'g!o',_i_dwaterunderneath.

- In October1986, 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 Tar,,kFarm were floating. There were releasesof unspecified

but most likely small quantities of fuel when the ballast water, used to anchor



the tanks, was released However, no releasesdue directly to the flooding
were reported,

3,3,4,4 Cateqory IV
,

1. L_aackof stormwater runoff quality characterization, The lack of

characterization of stormwater runoff quality at NIPER precludes an
assessmentof the impactsof NIPERoperationson surfacowater,

Several areas at NIPER have the potential to affect surface-_ater:_aualltv,
*q * _! r

* J **t**_'q,

including the active petroleum product drips and weeps at ,the Ma_r_.,Tank
,0 *_ i,

Farm, identified in detail in Section 4,2,2,2, Finding 2, and'._©'me,:o_.,._..,the Inactive
waste sitesidentified in Section 4.5.2,3, Finding 1, su0h.as t_he'(._'e|_:_inedsoil

areas at the Main Tank Farm and :he Surplus St6_ig'e"Area':".::Although--no
permanent sur'face.water features exist at I_.P,ER, _!,_'_ter runoff from
these areascould incorporate contaminant_a..nd'_L'l_ha'_dethem to the Caney

River, 1/2-mile northeast of the site, via..s,u't:_i_'E_':_'_i_jbgeditches and shallow

groundwater d scharge, Althou gt_,'¢h'_i_!,=_._,_rv_e"'''*y,,:..expeccslittle surface-water
contam0nation to result from no_a'_"_P, ER,_Rerations, the degree to which

contaminants may be entering, t_'e.s_._'L='i._lier tlas not been determined,
g * ° L_ * * I

2. Lack of compliance with DOE f,!ob_pl_tn environmental review procedure_,
NIPER structures a_d'i'_ilities ,c_nsiructed within the floodplain have not
undergone DOE,ft_'odpl_h_"erfv_onmental review asdelineated in t0 CFRPart
1022, '" °:i " '"d, I* ",*

In 10 Cf'R;i'l_a_,:1022',"D'OEhas set forth policiesand procedures for compliance
reviewe uiree.t, re,e=oclueeva oatio

,,Of"pote_ntialeffects of any DOEaction taken in a floodplain, and identification,

e_l_ation, and, if appropriate, implementation of alternative actions that _,

may"°m.itigateor avoid adverse floodplain impacts. Specific procedures set

forth in this regulation consist of preparation of a floodplain assessmentthat -_
_

contains a proiect description, an impacts assessment, and an alternatives

evaluation, aswell asearly public' review, The regulation became effective on

March 7, 1979, and ali structures at NIPERthat are the subject of this finding
were constructed after that date.



+

- The environmentaldocumentationaddressingconstructionoftheMain Tank

Farm,Bulldlngs17 and 19,and thetanksadjacenttotP,osebuildings(DOE,

- 1986) does not comply with 10 CFRPart t022 sincethe 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,



,

i

:I,4 Hvdroaeo!ouv,

Thissectiondi_usses regional geologic conditions, aquifer characteristics, pollution

sources and controls, environmental monitoring programs, and the effect, that ,,

NIPERoperations have on the groundwater,

3,4,1 BackgroundEnvironmental Information

Most of the background environmentalinformationinthissectlon:i'_asbeen

summarizedfrom a publicationoftheOklahoma Water Resources_,ga_":entltled

Appraisal of the Wate,r and Related LandResourcesof Ok!ahqr!_aj,_(_,l;ho'_'Water

ResourcesBoard,197I)',' ,,,,.','.i',,','._.,'"' _iiii irli ii I10' I i i i _II * ' i

,I' ii II4 l_ _I(#,_TII '.I II&
_I iI IIi ii II

3,4,1,1 _eoloqv ',,,',,.,,,.:',,,,,,",.:' ,
iiii, '% al,.',._ _ i ,'d

NIPERtsunderlainbyseveralstratigraphlcunitsal.d,.,ep_'_ed'lh,._able3.6,Theseunits

are part of the Prairie PlainsHomocline, a ._,.,n'tl_,,ii@_.,_:rd-sloplngalluvialplain
underlain by gently westward.dipping.._d'i_'ept_.,Pennsylvanian rocks, The

, i I_r ' Jl, ,, L_, "_il,I

reglonismainlyrollinghills,,wlthe_-f ._,qg'e_rpments capped by resl_ant

limestones and sandstones, and incising shales as a resultof

erosion from the Caney River ari'd'"!ts"t,iibutaries, The rock formations in the
Bartlesville area are of M,!ddle Penri_Ivaii'ian, age and belong to the Missouri .
subserles,West of the ri.ve'_"are prim_rily'sandstone and shale; east of the river the

limestone predominat,_!' vaH U.,.8"ei'osi ionalenvironments near the NIPERsite

overthelast320mHIIo5,ye_rs.haI/eproduceda stratlgraphicsectionwithlocalized

disconttnutties,,s_'ch a_,,_rm'_t_ionsthat dramatically vary in thickness over short
lateral dlstar_s, ,,.',:. "'.'"

o.,ewe,,
the el#va_l'6nvaries from 640 to over 1,000 feet, Local relief in this aiea may be as ,_

%. 'i

much as:_B,O,,feetwith a mature topography,
=

The regional drainage isdendritic, with a lattice-work pattern developed asa result

of streams following local fractures and structurally controlled escarpments,
Streams flow to the south-southeast, , -
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TABLE3-6

GENERALIZEDSTRATIGRAPHICSECTIONFORTHE PRAIRIEPLAINS
- HOMOCLINEOF WASHINGTONCOUNTY

II IIII .. I I I I , ,,, I I I I, , I I IIIl| III I I . I II III ....... ,, ,... ,

L ,, i i L r,. ,

- Age S_rat,lgraphlc Lff.hologlcDe_rlptlon Thickness
Unit (feet)

............................... III IIIII I II

Holocene Alluvium Lensesandcross.beddedgravel, sand,slit, 0.30
- and clay ,'*_

Pleistocene Terrace Deposits Siliceousgravel, sand,and slit. Coarse'co =, .' "_143:'_.)00._
- fine grained, some clay ..... .

.I i _ I1 q *lt *qGJ ,
III ...... I III I IIII II I III II I

Pennsylvanian Chanute Creamy_.ored.brown, flne.gra0ned ,,,',,,' , .

Formation sands1:one;Thayercoal(1,s');coarse-",,'",.,Li,.."' .....
grained sands_.one(0-60'); con21otllerate'( " '"
20') _,',", ',, '" "

- '1, _1 r,, ,I,, '_i oi *

l, ' ', ' * g,_,

Dewey Blue.gray llmes1:one,me_tum cr_1_It!_' ,.:' 0- 60
Formation grading southward into Nin_ llm 'e_ne

- and sha e ,'."":.,._._"'.'",, "',,,"
I ;%, o _',i,_.; , "il

Nelly Bly Dark gray _hale_i_h fou,h_ed-_rown flne to 80 -550
Formation medlum-gro_'Red_stc_1_"b, eds

•_ ,_,.,, ',% _% re*

Stark Shale Black flxlle s'h.a_",,, "., ", 3- 10

Canville Dew,q,slil'¢_|_67t,ff,,,jl,mellfone ,5-I,Ili

Limestone i

',,,',,.i,,

J

Hogshooter,, L,ghtgray'codarkgrayand brown massive I -50
Limestone ',,' limestone ,

• .* "tili ,

Coffeyvffltr' "'.i 'G;?,_,t_r_msand black fissile shales,with red- t75-475
Forma'_16'n,;,,.,,. brgv_k,fine to reed um-gra ned sandstone ",, nn I I ,,11111 :: mn ,, I*, _I * * nun : n , , ,nun " ' ' II I II I .

Source: OkleJ'_maWa_er,,_'esourcesBoard, 1971
, '4, • ,

_*' ',. '% *%

•..', /., '.*

°1% o_
, ,
, ,



There are no major active faults in the Bartlesvillearea and seismicactivity in the
region is low, Although there are subsurfacecoal seams,they are verythin and of
minor economic significance (Oklahoma Water ResourcesBoard, 1971), 011is the _

principal mineral commodity mined in the vicinity of NIPER; lt has played an
Important role tn the development of the region and still representsan Important
viable resource,

3,4,1,2 Gro_ndw.,al;erReqlme
o¢

' t

Local groundwater occursin the unconsolidated alluvium and in t_'_.,,s#,c_!mentary

bedrock poresand fractures, Details are not known concernlng,.$ite.$'p'e'c]'fic_,,q,ualtty,
flow, rate of movement, gradient, lithology, and variation in I_ls'_t,_er tha'n';'what
can be inferred from regional studies, since NIPERhas nq_cha"_l'_0"r(=_'the local

groundwater regime, From localexcavations it isknowr_'i_'shal'i_,,groundwater

levelsare seasonallyvariable since NIPERlies partt_ly w't_i_',,_:l_:_,,.Iow-lytngCaney -

River floodplain, The water table in the viclntt¥,,of _ER 9_ii't,lesfrom 8 to 10 feet
below the surface In the spring to 15 to .17 f_:i_Li_ fall, Recharge of the

groundwater is from precipitation Infiltc_ti(_';!._rl_,'_s.easonalty,from Caney River

' f,low; regional discharge is to the Caney _Li'_e.r._dltlbnally, the topography esthe

main controlling factor determinlhg,_,_o_l,.:i_r'oundwater flow characteristics,
, , ,,, ',, --,, ,, .... ,; *,;,- -

Therefore, in general, groundwater,'fJ,ow,:f_,,expec_edto be toward the Caney River,

However, during flood events,groun'dWate'r"'flov_direction can reversedue to bank
,', '4 ii

storage, ' ' '
,_ l % .% **q _'Is

,i, ** -q *,_o l, °

The shallow grout_d,'w_t',#rin 't_'e unconsolidated alluvium reportedly is used

through resldentia.Iw_=i_'iq.t_' rural area surroundin Bartlesville, for both potable
,* .,4 _, , *i _'_ ',. oI g --

and Irrigation:.i_._oses _¢=teele,1988b), The Cityof Bartlesvillecurrently obtainsall '-_
its wate.r,..f,ro_i's,__'=water sources,as described in Section 3,3.1,3, The fine-

gral,r_'_.ni:l_oh_..t limestone, and shale underlying the alluviumbeneath NIPER

conl:__',_,O"knownaquifers, and wells placed in this material may be expected to

have a Io'wly,,ield,

The regional groundwater quality in the alluvium is typically "hard" with median

hardness values of 185 milligrams per liter (rag/L) and some values up to 540 rag/L,

The median values of sulfate (26 rng/L), chloride (22 rag/L), nitrate (0,8 rag/L), and

total dissolved solids (335 rag/L) indicate moderate quality and water of sodium or ,
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calcium bicarbonate type (Oklahoma Water Resources Board, 1971), Local wells

= would be expectedto reflect these values,

_ 3,4,2 General Description of Pollution Sourcesand Controls

- Shallow groundwater is subject to potential contamination by present and past
activities at NIPER,

Potential sources of shallow groundwater contamination associatedwl_h current

activities at NIPERInclude leaks and spills from aboveground s'corag_,,}e_ks,suchas
those at the Main Tank Farm (Section 4,2,1,5), and leaks from,,underg'r'_d fuel
tanks, including those west of Bultdlng 7 and in the courty_t'd"'e',_iI of Bu'l'l_lng g

- (Section 4,2,1,5), Several presentlyactive and past leaksadd s;lti_'_i_];e:i:H_servl_Jat

the Maln "rankFarm<Section4,2)and the Surplus Stor_i"A.'re,a i'S'e_ion 4,5,I), In

_ addition, an off.site potential sourceof contarr, ina_._!_is l_t_e,,_a'v_,approximately 3
, '4 "_, , i

miles northwest of NIPER(Sectton 4,2) ..... . ",.,,,., ',.',.,

Q, I_ I I V'I'I+ e . " *11

Potential sources of groundwater conta_in'_(;rQn _Qclated with past activities at
'i ". 'i.q ,_ oi II

'NIPER include various small hydroc,a.rbQrk"_pills,';'apdthe use of chromium as a
--- I ol * i , I

corrosion Inhlbltor in the NIPERcopllrtg t,O'w'e'_,(,_ction4,5,1),

2, *% * '*

- NIPERhasan SPCCplan, which identlft_,rL,ea1"thenberms and compacted clay for spill

containment of hydrocarl_oh,fuels at.,th'_"Main Tank Farm, However, the plan doe_

not Include leak testtn'g'_r mon,ttgn_'g of underground tanks,
,,, *_ t ,*_* _1, * ",i ,_'

_ To reduce the,p.gssibT_i'_:o,f,'_r_undwater contamination, NIPERhas Implemented a

_ wast# mar_'_'m,',erit p;;'g.r'a'mto remove hazardous wastes from the site (Section
4,1), Th_.sit_'_lsG"t_umerous administrative controls on ali chemicals that could

- pre_e_i'a;;,l_aza'i'd",_othe environment, If a release were to occur, the NIPERSPCC
plan"_td help reduce the environmental impacts associated wiih a chemical

¢, t,

release, ".,.:.
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3.4.3 Environmental Monitoring Program

There is no groundwater monitoring program at NIPER, and no future monitoring is

proposed. Currently there are no physicochemical or structural baseline data
available on the NIPERsite.

3.4,4 Findings and Observations

3.4.4.I Cateqon/I ,,"_.
, ,.',

None ....:.
•' .le • ,=

• _ ei$
4' q p ,

'%. ',% .l'

3.4,4.2 Cateqory II "'"'i".:" "'?'.".'"i _ ,=%:.

..:;:,.",,,, ',,:,',.,.
': o 'r '% %

• % ,. ., e. 'I

None ,-. . ",.
(i., o ,.q

3.4.4.3 CateqoryIII ":: +'_'::_ ........ ''"L ' "'' --,'. %- ','" ';".;-'.".ii.:'".=,
$,;h_o 6_,. _I q'*";,I 1

_Ji:' '% °;; " '.

B.f % %.,,:_',s ., '_

None .,, . :..,. ,;..
• •, _t° ' . "'o "l I

3.4.4.4 " Cateqory IV
"'w '_. 'u*

% %

1. Lack of qroundwater"t;h_racterilal:[on. The lack of characterization of the o_

"groundwater regii_ at i'.PER" cludes an assessment of NIPER's operational
.." .' ,) "%., o,d"

impact on g rou,.n'_.w.,a_t_rr_sO_rces,

To da__:i'n_:.grou_d_ater environm=.ntal monitoring program has been

in!.t.i_,e.d"'_.. ]_:_b assessgroundwater quality and flow characteristics of the

..s_'liolw satu:_'_tedzone underlying the site. As a result, no baseline data are

av_!l_b'le, and therefore no reliable assessment of impacts to groundwater

¢ourdi"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 moredetail in Finding 2 of
Section 4.2,2.3. ,",4

=

Surface tanks at the Main Tank Farm do not have adequate spi'N'c_.'.ncl,leak
, , ,, ,".. i '

containment These tanks are currently leaking and,:WCepj_g fueli'which

may impact the groundwater by infiltration !_ecti'oni'_,_:'t':'._: This is

discussed further in Finding 1 in Section 4,2.2.3_',";":'.".*,,.. "'".'._.,,

• There are several potential inactive _ast_,_'ites a_l releases thay may

- have resulted in groundwater contam]n_'ia'_i'as'discussed in Finding 1 of
i w

Section 4,5,2,3, . . .,. '.,.,
•. '; i%.

',° %, ",

, . ', % i *, ',
.e,,, ., % *, *

1, ', .., ','. %, *_"
i i o

-- , ", %,,
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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 necessarily tied to one

medium as was the casewith the discussions in Section 3,0. The discussions include

an environmental monitoring section where appropriate and where information
ol

was available. , :,

4,1 Waste Manaqement ,,.... . . .
,_ ,.,' _, 'j '.q

i , • . ,'

NIPER, in performing its research activities, uses and ultimately".d'iSlS'O'Se_'bfa wide
.,o' %., ', ,°

range of substances, consisting of hazardous and",r_od't_azardb4Js materials,= 'l "o "' ' , •

However, because of the inherent nature of the',.tabo'rat,er_._esearch activities
uan.tit,i.es"re.'t_tiv_,,'to those generated at

performed, wastes are generated in small q _an ng p- a typicalnon-research production facility..T.he_,l_,;p6'_ dli and dis osal of

laboratory waste involve special proced:ures"n'o,t t_r.pically utilized at some of the
larger DOE production facilities, Laboralto'_y. ac{l_ities vary from year to year as

0 e

,,, projects are discontinued finishe o?.chah d';._>ras new projects ar_ undertaken,
/ ' '. ', '. "°,1' '%'

and cbnsequently the wastes and"t.6'e.ha_d,ling and disposal procedures associated

with these changes also vary. .,..,,,.

• , °." 'm '

This section identifie_."and "._'.a_ra.'_t'erizesfour major classifications of waste--

hazardous waste, mi'x.ed."_ast.e,"t'a'dioactive waste, and nonhazardous waste. This

section also d!s.c_."sses_e::hanclI:lng.and.:i::..: ., -,..° disposal of these wastes at NIPER.
4,1,1 ,,..,Geh_r_l"D_'cription of Pollution Sources and Controls - Hazardous

• , .,Waste,.'...q' •
• ., ,

, • ,,

", ,.
, .

Hazardo'us"waste management activities at NIPER include the generation, on-site• 0

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 itsel_ as a small-quantity

generator (SQG) of hazardous waste, since it generates between 100 and 1,000

kilograms o{ hazardous waste each month, .

J
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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, •

4.1.1.1 Description of Wastes ,'"q ',

NIPER generates and manages the following five categories of haz.a_dous_;ast.e'
4' f

, . , .,

'. "_ ,w.._,, , i=, A

• Nonchlorinated solvent waste "'"-. "",i',,
Chlorinated solvent waste '"'" "' . 'e

/ N_ L,0 • ' 'd ' , ,.=a_,_,ac, chemicals .: .

• Safety Kleen solvents ,.. ' -
, ,.°, ,,, ,._ 'o° , , 0

• Miscellaneous waste discharged to:d arras'::.....,,. ,.
i._. ', d j to.. w'

• % " i =,

Each of these waste types is generate,d.u'_'.ek.d'i'f'{e_'en':t conditions and is handled

differently after it is generated. The:,..wa_s'...,.,..,,-a'_"_,,.enerated from the use of various
hazardous chemicals in a variety ofl,eseakcJi,applications. Several hundred types of

.,° d. ,°, ,

solvents and other chemicals are used..'a.t.l_t'l_ER,and the qualitative inventory of
o' ,°q,'

chemicals varies as new.., t'e_earch,., ._,°lects are undertaken and old ones are

discontinued. Ther.e,f_.r_, tl_"e.',".ma.k.e'upof the hazardous waste generated is

constantly changin'g":'.bqt._'.' q.qaiitatively and quantitatively. Each of the five

hazardous wasle'ca_:ego.v'_s.i_i_llscussed below.
, , , .=

Nonch Io_ina t e'd:_o'Tv'en:t'._Waste

Nonchlorinated solvent waste is the primary hazardous waste stream at NIPER,

Virtually"a[t.,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 Bui dings 1,3, 6, 9, 13, and 15 (Figure 2-2),

_,'2 =



The solvents most prevalent in nonchlorinated solvent waste are propyl 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 VIII) or that are extraction procedure (EP)toxic

substances. The degree to which unidentified chlorinated solvents_'and trace

-- amounts of other hazardous substances contribute to this waste Et.ream,has not

been determined at NIPER. However, their contribution is impo.r:t.ent,:'a's"_vjdenced

by the return to NIPER in February 1988 of eight drums of solyen't waste identified

by NIPER as nonchlorinated but subsequently identified 6yi'tt_'e:_Jisposer as

containing between 5 and 13 percent organic chloride (v_'_ght,,percen_:t,).
.'''. " ', ,','..'''. ,':'..

Based on solvent distribution to ali laboratories, in fQ'f-roati'o_ which is generat_:l

cl'_ 11_,' R edthe- from a computerized inventory of supplies in,_Buil g'.',l :_[PE hasdetermin
_, , *, ",, ,, w j

composition of its solventwaste (Table 4,_li_.'_,_!tl_'_gh this composition includes

both nonchlorinated and ch!orinated, sol;c.ei_rtW_._.e, i{ does not include any of the
0

,1_ .
specialty chemicals or reagentsorigiflatizig. . ..fe'm. tl_est°rer°°m in Building 8, and
does not account for the portion Of chem'lCals which may be expended during use

and not disposed of Based. on the'h.(gh _]_loride content of the eight returned
_1' ', . .

drums discussed above, tt'{e, actual c.ornlJosition of the designated nonchlorinated
solvent waste stream':may devi'ate.s'0bstantially from that reported in the NIPER

determination Sincei_the_etu.rn6ftheeightdrums, NIPER is attempting to correct. - , ,

the problem ..of misrcle_t.if_ih'g wastes through improved segregation of the

chlori_ated..selvenf wast e'_tream, but no on-site analysis or other measures have
. 0. ,.. ._' J,.

beL_nper.f4arrriea,t'6 ;de;t:_rmine the effectiveness of the segregation.

some'Qf..the research activities associated with the generation of nonchlorinated

solvent vva.ste 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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TABLE4-1 t

REPORTEDCHEMICALCOMPOSITIONOFMIXEDCHLORINATEDAND
.......... NONCHLOt!NATED SOLVENTW_ST NIPER =

Chemical Average Percent Percent Rangea -Concentrationa

ii ii iii I I II

Prop_l Alcoholb 15 )i i i li i , li

Tolueneb 15 0-30iii . ii i i ii

Pentane b 14 0-28
i i i i iJili

Acetoneb 14 0-28i lm iii i

Diesel Fuelb 14 ' 0-28I[ i

Benzeneb 4 0-8i li ii i

Petroleum Etherb 4 0-8
in i i i iiHexa eb 4 0.8 _, :i i i

Methyl Alcoholb. ..... 3' 0-6 " :
' ,i i

Methylene Chloridec 3 '... ',,|1 i

Chloroformc 1 ,." ,0"-2 ', ",i i

Acetonitri leb 1 ",, ,;
i ii i rl ii iiiii i

Etherb 1 '., _ ...... :'.,.iiii ii

Tetra hvdrofuranb 1 , "',,. 0.2,,
Heptaneb 1 , . ",, " 0-2'.' :• ,, , ,,,

............ ', "' , ,_-2Crude Oi lb 1 , ,,....,
Cyclohexane b 0 5 "i ", O-1
Cyclopentaneb 0,5 '- ..... ' , '

...... ".,-.i -,, ..,,.;. 0-1Stoddard Solvent_ 0,S .'",. .,., '
i|11 i ii i i ii Tr

deneb 0J, '" '"' ", '." O-1

:5, o *, ,

Isooctaneb / " O.S 0-1 i
I i ' ' '" ,, ,,,,- " ". | I ,

I " " T ' '°

,Acetic Anh_,drideb ',, ',, ra_e tii i li ,,,=1 g i i i , [ ii

Anilineb ., ',.TTpace

.... =.i,1 ..................
Carbon Disulfideb ... Trace

Dioxaneb .'",." ' .," Trace
/I Sulfoxide, b" ," " Trace ', ,% _"

llformamide,b"-, ,.' ," .., Trace
Decaneb ,' .... ' ". ',. ,'" Trace

, 4 ==, ,, ,. Trace
,"' ' Trace

ne b '", ., '" Trace

_r_eb Trace
b,' Trace -

rri'dJrt_b Trace
Used Lulse.Oilb Trace

Source: NIPER, NDa

a Percent of constituent in combined chlorinated and nonchlorinated solvent waste at NIPER_
b Nonchlorinated solvent
c Chlorinated solvent
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TABLE4-2
p

HAZARDOUS WASTE DISPOSED OF OFF-SITEBY NIPER,
NOVEMBER 1986 THROUGH FEBRUARY 1988

-- iiiii i i , , ii i I iii iiii i i I III ii .....

Quantity Type (EPA Waste Disposer
Date (gallons) I,D, Number)a,b

, :

- I I I IIIIIII I II III II I I I I

Feb, 17, 1988 10 F002 Safety Kleen

988 .... 26 Oi ..... tyJan, 19,1 DO Safe Kleen

Jan, 18, 1988 1000 D001, F002 " HRIc' '
i [[ ii iiii ii i iiii i •

Jan S, 1988 18 D001 Safety Kleen "
____ '___ IIII " . II II IJ " "

Nov 24, 1987 20 D001 Safety Kle_,'n, : -'*4
' %

10 F002 safety'Kieen., , ",,, ,
'1 ii i I II

, 81 I ,Oct, 29, 1987 1 D001 Safe.._..( cep,

Sept, 30,1987 ..... 20 D00 1 ........ .,:,,$.afety. '_een"._. "
ii • iii ii ii I "

_ Sept."i, 1987 18 D001 ": .'.SM,_y.Kl'ee'n
...... i iii i _ i ; , ' iiii I ii ii1

Aug, 4, 1987 48 D001 "..".,. $_fet_/'Kleen| _ ' _ i
n i i, _ %

July 27, 1987 1,250 D001, FQO.2..,..,.. .. H'R'rc
I iii _ _ in i_ i 'L. ;I °,_ 1 li'an _ i n i i ii

- iu 987 ........ '.._,,Safety Kleenly 7, 1 18 D00 l:'.,. '..".,."iim i ' "; 'IL o i 'T _l

June 11, 1987 58 13{)01 " "' ";'.", Safety Kleeno ', , in

0"0 ...... ty.F. ,T "", ". Safe Kleen20 ,.,. .,._ .,. _ .,.i ilia ii iii I _ • iiiii ii

1_8 .I;:X_.t'.,". ', Safety KleenMay 12, 1987 ,. ,i ii i iiiiii i ,111 ii I

- iA.'pril 23,,1987 , 12,84"..:"..D,O.0,t' , Safety Kleen,
i April 16, 1987 ,D,O01 Safety Kleenl, ' ', llnl ' _ iii "

; I_/larch 19, 1987 . 1'5.."_:iD001 Safety Kleen
i ii i °* i @ i [ ii i ii I iiii --

March 9, 1987"i,' '- T;.10_.'" DO01, F002 HRIc
I' iii' "- illli ° il nl i ill I - --

,_ I:eb 25,'1 87.1",,."j..' ' '. 9 ..., i5 D001 Safety Kleen
' i ii ii -

ii i .. , , , ,' I ill

FEB'.1.7';,,_987 ",,'..,...,' 22 DO01 Safety Kleen
i I JR' ' _. iii , iii i iii,, iii n ii -- --

Jan.'Z,l'_ 1.9_7.., " 18 DO01 Safety Kleen

• ' II m . _II I .'¢" ml II DO innnn I l l

Diet:.30','.,1',9B6 18 01 Safety Kleen.._i" ' ,',,. • j ' ii

' ..... 34 ................," ,_3, 1986 DO01 Safety Kleen

_ey, 26, 1986- 30 D001 .... safety Kleen. . . .., .li

Source' NIPER, NDb

aF002 - chlorinated organic solvent waste
D001 - ignitable waste

cHRI - Hydrocarbon. Recyclers, incorporated

4-5



gallons between November 1986 and February 1988 (NIPER, NDb), Solvent waste

managed on-site as nonchlortnated isdisposed of as chlorinated solvent waste since

a small concentratlon 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 generati_'h of these

wastes are the same as those generating the nonchlorlnated _lvent, waste,

However, the laboratories typically have on hand relatively _ma!t2,e_,.quah_'it_esof,_" _ i "q ld

chlorinated solvents than nonchlorinated solvents, usually _.,:'.bq.ttfes fro_ 500I

milliliters to 4 liters in size, from which chlorinated solvent,_, aste"_a'_"e'_h'tually be
t._,' t_'e'_.than that ofgenerated. Because the cost of dtsposing of this wag _i'_'."kig

nonchlorinated solvents, the use of chlorinated solv_n.t,s tsd_S_.Od'fa_j_d,
' i t_'' a_ , l'l* _'', '. 'e -

According to the NIPER waste composition d_,te_r_tr_aiI_n_,,presented in Table 4-1,

which is based on solvent distribution to a_F,.I,a'lo'o'Pajto'r_'_,asdescribed above, the two

primary chlorinated solvents in this W_,Ste. c_.ch'FO_form and methylene chloride

(also called dichloromethane). .A".._u_stan!l_,l but unmeasured fraction of1' o t , ' ' i" *,t q

nonchlorinated solvents, crude oili"a,'_,r_,i'u_ts.is also mixed in this waste stream. As

stated in the previous subsection, th'_,.'_l.PE_ waste composition determination is

believed to provide only agr, oss appr_xim'ation of the composition of NIPERsolvent

waste, and is likely to.,be"qual[ta't.i,v_'}y inaccurate, As a result, the Survey team also

observed other chlo:r.!t_a.t,e,'_,'so!y,efl_:sstored in the laboratories that were not on the

waste invent.o_... "::.:l_ese'i.,'"_ubstances included 1,2-dichloroethane, 1,1,1-

trichloroeth=_n_, t_i_hlordet_ylene, carbon tetrachloride, tetrachloroethylene, and

1,4-dich,Loro.be'r_'e_'£i::_d they are likely to be present in the waste stream. No

accouv_ti'ng: _as b'e(_.nmade of any RCRA-listed or EP-toxic substances that may be

present.)l_.t]_e 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

I
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_ nonchlorlnated 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
j

Labpack waste includes contaminated or out-of-date chemicals or other chemicals

-_ that for some reason are not suitable for research and have been ide'htlfied for

_ disposal, These chemicals wastes include reactiv_ waste, corrosive wa_te, a_d RCRA-
'l''tq ,

listed wastes, Spilled mercury is included in this category of wast..,;iT, he geq_ration
l j 'd d

rate, while unknown is small relative to the other waste stre_i'_l'sc>n,_sitebaged on

the current inventory of such wastes, This labpack waste, Inve't_0.f)"_e'sented in

Table 4-3, isstored in Building 11 and ismaintained by Nr_,,Ef_,".',,,,.",,,_,',

. Safety Kleen Solvents ' ', "

-- R, i, '_ ' ' q, _ D

= NIPER also has several parts washers Ioca.ted"fn',_ari'O_rs,shopsand laboratories, The

_ parts washers each contain appro_,im;_te'ly. ,.,,:gallons of a special blend of

nonchlorinated solvents, The units a;'L_,siJ:f-c'io't1'_,ajn'_;d,with the solvent recifculating_' ,_ %, '. _. _ 'l _

until lt'is unusable, The maintenarici_,,of'_ese units is performed entirely by the off-',, '% ,,

n In'(:orporatedsite vendor who owns them Safety Klee' ,.
I '% ili 'd' ,

% , ", ,m

' ºd, P'rair_sMiscellaneous Waste t_'lsc'haru_ ,t,o"
,l q". 4q''

, f ,' 's'
o , , •

-- Most research,,.at .NI'PE,'R,'.',is.p;'f_formed in solvent media, and the resulting waste

- solvents are,'ga'ved and di'_'0sed of off-site, However, a few activities use acids and

bases in,aqueo'_"mt_lia, and these waste solutions are disposed of down the

labqrci't'dry, arain'sii',,The NIPER Guide to Laboratory Safety requires that aqueous

_ soluti'o_',.'l:ie diluted before being disposed of down the drain (NIPER, NDd), Any

heavy metal salts which may have been added to these solutions are also disposed
',0'

of down drains, The use of heavy metal reagents is not controlled at NIPER so as to

track their eventual disposal, so no information isavailable as to types or quantities

of such substances disposed o_,
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TABLE 4.3,

REPORTEDCURRENT INVENTORY OF CHEMICALWASTE STORED IN BUILDING 11

........... , ,, i I II II

Quantity Chemical Quantity Chemical
.....

., II II I I I I I IIIfill I I

1 gallon DDT 1_allon 2,4-Dichlorooph,enoxyaceti(: AcidI ii I i I I i i iiii i iiii I I __111 I I [ II II II I

2 pounds, Potassium, Bromide ...... 1.gallon , , Et,h_/,,I,enediamlne,

3 pounds Potassium Bromat,e ,, 1c_a,l,on ,,, 3,3-1minod!pr,opIo,,,n,itrile

0,25pound -" Sodium Dichromate ,, 0.5 gallon , 2,4_LutidlneI I IIII I IIII IIII __

0,25 pound Potassium Nitrite 0,25 _allon Thiodlpropionttrilei II I Iiii I ii I I IIIIII i III I II III ........

! pound Potassium Chromate 120 c_ram,s Paraformaldehyde !'_' --II I I iii I iii I I I i I II *1 illlll iiiii . i

Si1,pound,, , Sodium Sulfide,,, 10 grams ..... Iver Nitrate .,,'*',' ,.". ',,. i_ II I

Naphthalene,,,, , ,,3 pounds Potassium Dichromate 400c_rarns "" "II II . II I I I I I | _l _ li I I l*li (II i

0,25 pou,,n,d Phenyl-a-Naphthylam,ne 1 pound ' ..... 'Potassl,_m,Perman_la nat_ ,'. iii iii i i i I ii ii ii iii , ,,

0.25 pound Benzid,ne Dlhydrochloride 50 grams Dibenzyt'_a_:ai_['_oPhgnolI I

05 gallon Dimethyl Sulfate ,25crlrams _,,l_B'_hyI l i_phth'oqutnone

i i i i i iiiii iiii t ' ,, Illl 111 II , I ....

2 pounds ...... Cuprous Cyanide , 2,5 grams .; ',.;. 3,5;,,_',_t_r"ol_enzoy! Chloride .....
0.5 pound Naphth_,lamlne 25 gram_... ,..Phen'yl"_*Thie,n_,l Ketone ' ,,,,

, r. ' .. ..... "' 'Oitbio_amide ....50g, rams Benzidine , 25g am'_ ,,,

40 gram,,s p-Ni},rophenol 5 gr°a6_. ".,".. bi'!_enylBenzidinei I I _1 '| , , , ,,,, .....

itro,sobetan, aph 0 _ "'," Furtl Dloxime0,0625 pound N thol _ ,gra ",,,
I i i I '1 ii Ill

25 grams , 1.Nitroso.2:,N, aphthol ..". ,.I !'_P_r_ld ",,._:,. Zrioxymethylene........

Igram p-methoxy Azobenze,r=,e _,p_,o_u',nd_,. Sul!amicAcid ' Iiii

100 grams ,Silver C)/anide ',,,.",,, ,,l'pou nd Pyridine H_/d,rochloride "I

2 pounds , ,P,,°tassium Iodide ' J ' 1 :p £ p ' ' '.. , ",, ', 35'_) nds IsO,c,yanateSolutioni i I iii I

1 pound Sodium Iodide. .... '_,J300grams Benzenesulfonic Acidiii i iii i wll i I II ii ii i iii I

. _a'r}th'io,'l " ,' '1 gallon 1 Do_e e ', ,ii i i i iI I _ II

Source' NIPER, N_ '",' , 'e_

,, t _

_' 4_ * ' 's'
" ', ,' a'

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

" " ; ; ",h_. _, ,_ ,

'% l°

,+
+ ,
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i,

- Unbroken chemical bottles and jars are supposed to be empty and rinsed when

disposed of, but no specific guidance has been given to researchers regarding

_ rinsing of chemical bottles and other glassware prior to disposal, Disposal of the

.. rlnsate down the drain may therefore be occurring, ,,

A small photographlc,laboratory operates in the basement of Building 3, The
laboratory useschemicalscontaining silver that are disposed of down the drain, A

calculation performed by NIPERshows the average contribution of silver to the total

- wastewater discharge at NIPER to be 10,5 grams/day (g/day) of sllve'_,_with an
= average concentration of 0,011 mg/L in the total NIPER wastewa_er:d,ischarge

(modified from Steele, 1988a), This issue is further discussedin Secl;_n,313',';!_,;,.,
,' ,,' ; : o'

The disposal of laboratory-generated hazardous w,aste,s down" .,., ,..,
•_ewer,' drains is

permitted under RCRAin certain circumstances asstated i ' 3(al(Iv)CE),

,j i

4, 1,1,2 Waste Mana,,qement at Waste Genera.'r.io,n Fio,t'n,ts, ' ",• _, ,

, , ,,: ,,, ,

Nearly all hazardous wastes at NIPERare0gen_,_t_ Cnlaboratories by indivldual

- researchers, The researchers are respo, sib,l ';f .r'{i 'e!r aste until lt Is removed from' ' ' ' ' • ' 'i i_,l ` 4 , -

th , , ', ,.. .. ' ' '
e laboratory ,, ,, ',,,,;,,.,. ,,,:._

, 'q, '% ',

The solvent waste generated in labo'_,_,ry"operations is handled by placing it in
various containers at satt_lll'te'accuml4_tlon areas in or near the laboratory where it "

is generated, Red ,m"e4"alsafe,ty,,c,adsbetween 1 and 5 gallons in capacity are
provided to the labiiat,'atofi_sb,yt_'e Safety staff for waste accumulation, However,

some laboratotieSuse'the.41-']iter glass chemical product jugs in which solvents are "

supplied to i_i¢:_m_tateWaSte,

Most0,_°6oia_tories,}hat generate essentially no chlorinated solvent waste either

have a,sl_gle safety can of their own or share one with other laboratories, These

containers,!,eceive the generated solvent waste, Eachof 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,
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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 solveats In some laboratories and shops, The glassproduct Jugsmay or may

not be marked as hazardous waste containers, When marked, they usually have
t

"Waste" handwritten acrossthe product label

The containers typically are stored on the floor or ina hood, In some laboratories

the containers are left open, allowing the solvent waste to evaporate, Secondary
containment devicessuchasdrip pans typicallyare n_ rused, ,,",,

*' _0

*'= 0 * i & *_

When the waste container isfull, the laboratory calls the Safety,,s,ta,fto up

and empty it, Containers at various laboratories are picked up,,,_y,'ithe:_afety s{aff at

varying intervals of 4 days to 18 months, depending on the..,,- -,,incJlv"[d"_'a°l:t:_d°rat°ry's
waste generation rate, The laboratories typically recef_/e".'tb,eir"'e_10tied waste
containers the same day the waste is picked up, Pro_,edur_s"_OF'pl_up are detailed

'_ _'i, i _inSection4,1,1,3, ' ',
t' _ ' , , '%, q=4
• **=I'== _', '_*

Laboratory personnel also identify variou.t,_he'm_¢al'_,{'hatare no longer wanted and .,
may be disposed of, Once such a che,,mtc:ai'ih,as"b_e,n"i'dentlfted,the Safety staff Is

contac'_.d to remove it from the la,boi'at,a_',,__...,'-"i_','l_Yactice,however, some laboratories
store a stock of contaminated, ocit_o,f.da.{e,or'unneeded chemicals, In actuality,

are likely to, be ha_'a?d:ou'_,,wastes; however, from a regulatorythese chemicals
iI' , _ o i

standpoint they may not,,,neces,sarlly__ ,,,-beclassified as hazardous waste until they have
actually been identifi'_d:'as 'SLJch,,":0Tt_eSurvey team was not able to discern the

quantity of such chef_i.c,e]'_"in0$h'_"laboratorles,-- -" According to a NIPERinventory,' in -
the last 4 yea r_i;_,ince"tl_eJa'_{°'off-siteshipment of these wastes, approximately 6

gallons ane0:_,! pb_.nds'_;'_'hiswaste have been removed from the laboratories and
stored on_s)te'in,;_'6'a_'umulation area in Building 11 (Table 4-3)(NIPER, NDc), Of

the a!_,e;r_entio'_d waste, 350 pounds iswaste isocyanate solution, This subject is

furthe'r,ats_ussed in Section 4,2,

The laboratories 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 isdisposed of, The NIPERpolicy



1
I concerningwastesdisposedof down drainsstatesthatpriorapprovalfrom the

Safetystaffbe obtainedbeforeanywasteispoureddown thedrain(Steele,1987a),

I The Survey team did not actually handling wastes; however, allobservethe of such

laboratory personnel interviewed appeared to be cognizant of the policy,

i
NIPERhas developed several brief documents describing the proper handling of

I hazardous wastes, Fourdocuments were made available to the Surveyteam and arelisted tn Table 4.4, The table also Identifies the responslbllitles of both the

generators of hazardous waste in the laboratories and those of the SafetfT'_taff, TheI
J Safety staff handles the waste once it hasbeen removed from the labciratoP,ies,

,, ,4 q q

I i i , li

4,1 1,3 Waste ManacJement by the Safel;yStaff ,' _. , .i =: ...... :1 ii ,,, t i,ii ii i1,1 i . , i I*i 'i ,' _ i,

I, '_' lr,,,, , 'i' e# 'l #,

II '%4 'i ',

" 'te.',,f _n_nagement ofNIPER has a two-person Safety staff which Is respori_[b o,r
hazardous waste once it is removed from thEt;i,l,abo_ailgrles.,' To fulfill this

responsibility, staffmembers perform several actl,vj,ttes,.te.cont,r_l the disposition of
f '', ,,_dm ' , '

ali hazardous waste at NIPER, ':i", '" '"' "" '" _:'
i *l 'I_ 'iJ * ii** _I'I' l i
li/Ii *li i I I Ill, i Iii

| Exceptfor hazardous waste that isdlsp,os_.dT,_(,d'_,q d'ratns and waste that isstored
n the laboratories indefinitely, a[I.,haza_d,o._s"_,asteeventually is removed from its

',_'_,'_L_''.' ' Safety iI s contacted various
I generation point by the Safety's'_f,fi"t',_,n_ staff by

laboratories needing waste !o be rern'e'#ed'_nd, twice each week, Safety personnel .

I collect the waste contaio,er's,fr,om the_, laboratories,

I Waste solvent cont'aih4_r,s"a'fee.ith_'rhand-carried or placed on a cart and then taken
i , ii ,,+' . * '1

to a pickup ,1;r_¢k,used,,.to.,iransport the waste to the Waste Transfer Platform

immediately"_'u, th,!gf Build'ing 16, The Waste Transfer Platform is being used as a|
| 180.'day hazal_d,c_,__:e accumulation area, The pickup truck tsequipped wf'rh a

specl'ai"r'a,_,)usecl"_ immobilize the containers while they are transported, During

I nonchlorinated and chlorinated solvents kept in the red metaltransl:iO_Z'both are

safety cabs'or glassproduct jugs in which they' .ere accumulated.

I
Once the safety cans are received at the Waste Transfer Platform, 'the contents are

I immediately pumped into 55-gallon drums, which are stored at the facility, Onceemptied, the safety cans are _rkmediately returned to their respective laboratories,

Other containers not needed for waste accumulation n the laboratories, such as

i -4.11
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TABLE4.4

DOCUMENTEDGUIDANCEFORHAZARDOUSWASTEHANDLINGAT NIPER

J iiii ii i i J [ ...... _ i ] iiiii i ii iiiii i iiiiii ._ i [ ii i ii i iiiiii [i ii i ii iii i Jll i

Document Description Relevant IssuesAddressed
III II I III I I IIJJ I IIIIIIIIIIII I IIII III I I III I IIIII I IIIII I I

Memorandum from Safety staff to • Chemicalsare not to be poured down drains,
ali employees; one page; dated _.
December8, 1987

I[ I I i ii IIlllllllll " I I|1 I I I I I I II I I IllllII • " I nmnnnnll III I IIII .......

Memorandum from Safety staff to • Chlorinated solvent waste isto beseg_'egatecllali employees, one page dated • Hazardous waste isnot to be put in (j'e_eral trash, =
January 22, 1988 .,,'_,',, ':

..... i _ i_
L i i i iiiii ii _ L_ i ,111L_ ii I ii iiiii i i ii i1,-- !1 lr_ '111 I

A Guide to Laborator3LSafety;12 • Chlorinated solvent waste Is,tOa,besegreQated and
pages; un_atecl properly contained, ,,,,':,,'":: i . _."

• Nonchlorinated solvent was_._l_,t'ebe segregated
and properly contained., "',, ',', '" '"

• Mercury is to be,,"_,g_ega{ei:t and properly
contained, ",,'., ':,"' ,, '"

• Other organlc,;_N,aste',,,is",,t_'__ segregated and
properly contair_ed_ ",,",,,

• certain chenhl#als,',_'aybe' diluted or neutralized
' and pouted d6w_draEns,

= Unkn.oWn',,.ch's_h_.icalsare to be considered
haza'f_ous,' .",,, ".:'

= Haza_.do'usWa'ste containers are to be properly

! " maed","',,i",,,'" Ii i i i iiiiii ii ii __ "tl ,,,,, '11 i' °'?'"../,iii li ii i ii i iii i -- i]

NIPERWaste Mana.cle_men-_nd l;:.,'Solv_, waste is to be segregated as chlorinated
IDisposal; l_ollcystatement; one 'a._dnO6'chlorlnated waste,

I page; undated ,, • S6'tqq.ntwaste is to be collected in safety cans, -':,,, • L,ab6ratories are to notify the Safety staff to,t i

' ,, le wastecans,"',' , " ,,'.r,emove and empty t_
" '_' " '•'i" , The Safety staff Is to recontai.nerize solvent wasteql

': ': '"' "' Into 55-gallon drums at the Waste Transfer _, 14_', J i 8

, ' ,,' ' " Platform,

,,,",i.'I'' ':'"'"',,.,""'""':'.,• Drums of solventwasteare to be accumulated, I ,, 0_'

,.,,, , , ,,, only at the Waste Transfer Platform and for no
', ,, .... ..... longer than 90 days,

,,,'.,',, , "',, • Solvent waste isto be transported and disposed of
,, : ', , only by a contractor designated on the Oklahoma

, DiSPosalPlan,
",_': • Laboratory chemical waste is to be disposed of In

' }'.,, accordance with the regulations of the state '-
where it isdisposed of,

• Disposal is to be performed in accordance with
the Disposal Plan on file with the Safety staff,

........ _ ' ' ' Iiil, l,iimmi_ i i__. ,i _ I

Source NIPER,NDd; NIPER,NDe;SteeIe, 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 i,_ more convenient, Containers are

segregated 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, At the platform, the waste is accumulated in drums until it isshipped off-site,

Hazardous waste solvent shipments occur at a frequency of two to four each year

(not incluH!ng Safety Kleen solvent shipments).

q ',
6

- The pickup 'truck transporting solvent waste to the platform travel_,.tess.t'ban one-_0,..,

half block on Penn Avenue. DOE owns the property on the east-side o_"t._e,,road., _-_ _ ,

_ along the entire route the _,ruck travels to get to the Waste T,rari'sfer _latfo" "rra, but
', °,. .,' A' .

_ the road it travels on is an unrestricted public road, NIPER"d_e_"n_'.,_ossess a

hazardous waste transporter permit from the EPA,:,'_".,N.ItP..ER'".[ias_,.- ,. informally

approached the Waste Managerrent Service of _he O'lc!a,ho'rn_.Department of
i

Health, which manages the RCRA program in,,C),klcihbrna,".C_ this issue and was

advi_r_=ithat the iSSL!ewas not one of concern... :'_."," .""::.,."":,

• _ _', ','iI'_ g, °, "

For hazardous wastes that are to be I.abp:8.r_,_d,"t_'e.S'_:fety staff either hand-carries

the cart"to':a_."r_'_'.Jn"Building 11, which also'is being

them or transports them on "'acc_J_l,u'l'ation area, At Building 11, labpacked_ used as a 180-day hazardous wasie "' '" '"" ''

wastes are stored in their original con_,airi'ers for eventual off-site disposal. The
°'. . m

Safety staff maintains a cu_r_nt inventor'S' of the wastes being stored in Building 11, *_

The inventory record.0a_.t_e tim._.o._h'e Survey is presented in Table 4-2.

The Safety staf.fat.NIPF.'l_:'also._ssumes the responsibility of spill control for mercury.
' ,' d °' b

The lab ora_,0rJies..at.:NIPEI_._re equipped with mercury cleanup kits for small spills;

however,.lar_e°'_ls;a_e cleaned up with a mercury vacuum unit, which is stored in

: the ba,s_m'ent of'B.b_lding 3, The ur t has a waste receptacle approximately 1 liter in
• ",. .'" /' •

size. At-t,he time of the Survey, the receptacle was approximately half-filled with, I. ,

mercury a_.,. mercury-contaminated debris. The receptacle normally is emptied into
a plastic bottle after every use, and the bottle is transported to and stored a_ the

._ waste accumulation area at Building 11.



The Safety staff is also responsible for ali recordkeeping associated with the

management and disposal of hazardous wastes. In connection with this

responsibility, the Safety staff maintains several files, including the following :

o records on solvent usage of each laboratory, based on montt_ly solvent

requisition reports

Q records of correspondence with regulators
,l

II *ii
, I I

• records of off-site disposal and destruction .,:_.....'. ::
''",m '%

., . .,.."_," 'i 'q _ =-

• records of correspondence with disposal contractors." ,:' ,' :
o.' _% _°,, .

• on-site waste inventories ', "'".," ' '"

i;' °, .

_ 'i,%

• records of NIPER policy decisions .,, ,, ,,.,
"" • q',at ',

• records of guidance issued to th_ s_, '"'..'",.,
4 •

Another responsibility of the Safety'.s.ta_, rs t_,j_rovide guidance and training to
I

researchers and other personnet.',"_n '_'veral safety and environm_ntal areas,
. ', "• "; "_e

' including the handling of hazardous,. 'w_te_:'ln this area, the Safety staff periodically

issues memorandums and':is"_:onstan..t, ly 'on call to meet with other staff to provide

information on prope_"' pro'_.eld_J_'es'"for waste identification, segregation, and
.,' ,. q, ii . .

handling and to re_q_'_e..s_'ecia.!iss'ueson a case-by-case basis.

4.1.1.4 _agte.M_ anaqecfl'ent Facilities
".,>i.....::::::.• , _

,.'''', , .

Haz_f_l_u_ Wast'¢;_t NIPER is managed in two on-site facilities--the Waste Transfer

Platio'_:_'nd Building 11. The Waste Transfer Platform is an open-air facility, lt is

approximalely 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. SF'iII control and pumping equipment is located adjacent to the

lockers, The Survey oF,served that the facility was not equipped with firefighting



_ 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 11 is a long wooden shed covered wlth

metal siding set atop a concrete pad, The building is divided into several rooms in 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, :'":,

At the time of the Survey, seven large cardboard boxes in the room_were 'l_'g used

to store numerous glass and plastic containers of variou'.s,:i'hazardous {Naste

chemicals. In addition, several metal cans containinc},..350""p_e._'rid_"_f waste

isocyanate solution had been labpacked into drums in tH'e':f_m,, ih'_e wastes had

- 'jabp;acked hazardousbeen accumulating in Building 11 since the last shi .l_qent"£'_:

waste from NIPER, sometime before 1986, The r,eo,m al_'o,co_"ained vermiculite (for

labpacking and spill control)and empty drums_'_'._,_e'_:a_'mis also used to store a

- steel shelving unit:, a supply of paper,.,_,Ol__r, p'ip_qg, and three metal boxes

containing nonwaste reactive chemicaJ,s, ", .',., ', ',.', 0

= 4' _. % ' J _ %'

4 1 i 5 Off-Site Disposal ',
'%

",. IB

NIPER is currently disposmg.,o{ its..no_qchlorinated solvent waste stream with ""' ,jQ

storage and treatm'e.r_, f.ac,i_ity.in Tulsa, Oklahoma, approximately 40 miles south of

NIPER. The sol.vent,waste, fr.olin NIPER is analyzed by HRI for chloride content and is "

_- diluted with"i_be!s'a.nd oi:{a'/_rorganic wastes so as to have a chloride content low

en_ugh,t..e alib'w,.i't's'irrc#'heration,,,. as cement kiln fuel, After adequate blending, the

waste_'sh._i_ped'tq',,a RCRA-approved cement kiln approximately 80 miles north of
NIPER11_i'F,.redonia,Kansas, where it is burned, The transporter removing the waste

from NIP'ER,js U.S, Pollution Control Incorporated a RCRA-permitted hazardous

waste transporter and a subsidiary of HRI,

In the past, NIPER has also used Ashland Oil Company as a transporter and disposer

for this waste stream, Ashland also operates a RCRA.permitted storage and

treatment facility in Tulsa and eventu=.lly burns the waste as #uel,
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To reduce potential liability from the improper disposal of its solvent waste, the
i

NIPER Safety staff has visited the Ashland facility, the NRl 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 associated hazardous waste manifests, ,i"_:,

The last shipment of nonchlorinated solvent hazardous waste fro .m:N[P..ERinct_ded8
, t i •

drums determined by HRI to contain between 5 and 13 per_t,.(by weigt_'t) of
organic chloride, These drums were subsequently returned,to Nii_E'R,',o'rii:y;'a"fewdays -

6". i ' %' ' ' °'

before the Survey, not because of regulatory concerns but ts'eca_seo_2.theincreased
, J i " "

disposal cost associated with the excessive chloride ce_n,,tent:'...B',ec'_u'_eof the chloride
component typically present in the nonchlorinated"_'_'lyen_..'_aste stream, NIPER

manifests ali such waste as nonspecific.so_/rl:e':_nt.i_i[l_!mg'enated solvent (EPA

waste code F002) as well as characteristic i_qit'_t_,le w'£¢t_ (EPA waste code D001). At

the time of the Survey, the eight retuzr)e_l _['h4m's,l,Werebeing stored on the Waste
Transfer Platform • ,. ,,. '. '. ",, % •

At the time of the Survey, NIPER h'a_.:,ndt yet shipped any of its segregated' '% °'u

chlorinated solvent waste. T_'e.segreg.ation program was gradually ini.tiated only in

the last few months b_5're the.i_ux_je_;,and NIPER had not yet accumulated enough

chlorinated solvent':_'aste.'.#or..Lts"fi'istshipment, NIPER anticipated that HRI would

be used for d.i._ps#!, of'_,,hls,W'a_te,,and that on-site procedures similar to those used =
nonchlo,]riated..:solve_:"waste would be used for labeling, containerizing, and

f°rnife.sti..ng: "'".i',:ma _ .',"" ':::::'"
°' i" * i % ,,

0,' ;; ",.;,wr ,I

,, ,° °, ,_ -

Most bf,_he hazardous waste shipments from NIPER consist of Safety Kleen
°, ',

degreasin'gi_lvents. 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 Kleen

treatment facility 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 tn 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 transl,:otter and
' o

disposer for this shipment. ,,,,.".,:.,',

The waste mercury and mercury-contaminated debris being a¢i:_'mu_ated on:site in

the vacuum and in other small containers is expected, to he"Sh'clued in the

upcoming labpacked shipment. The last time waste rner_,,dty."Wa.sre'r_:_ved from the

site was in 1984, when 180 pounds of waste mercury wa'g..i_o'td'f_ recycling to the
't % '. _q

U.S, General Services Administration at Tinker Air..Forc:e"B_se"n"e,ar Oklahoma City,

Waste asbestos also has been generated _t N}]_ER: _h'j_.waste is generated in various
• , 'j ' '. '_ _t ,s

laboratories at infrequent intervals a_,d iecl_es,asbestos-¢onta0ning tapes, gloves,

bottles, and other laboratory contain'ers,,.Th'e"gle,_e'ration, handling, and disposal of
I' " %° °, ''_'i 'o I

asbestos at NIPERare further d iscu'ss.ed,id'_e_:}ion 4,2.1,2.

', 'o

- 4,1,2 General Descript[i_n of Pol_uti'6n Sources and Controls- Mixed Waste

- Mixed radioactive _r_ h.a'_ard.ous"w.as'teis not currently generated, stored, treated,

or disposed of,,at'SlP'ERi'::'."'i,":'

4,1.3 , ,..,Ge'h_r_l'De'_ription of Pollution Sources and Controls- Radioactive
"'""""',Wa ste,.,.

-- _' , •

Radioac(ive, waste is not currently generated stored treated, or disposed of at

NIPER. Radioactive waste generated at NIPERprior to 1981 as a result of research in
_

Building 13 isdiscussed in Section 4.3,
r

Microcurie quantities of procluct tritium are currently being stored in a vault in

Room 211 of Building 1 for use in a scheduled future iesearch effo_, However, the

_ . ,
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tA_',f_iil_,_l','_,b_l_ll...... _, = .......

tritium was not inuse 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 NIP3R Radii,_tion Safety Manual (Steele, ND), --

4.1,4 General DescIipti/_n of Pollution Sources and Controls. Nonhazardous
Waste

Nonhazardous waste isgenerated only at the main NIPERsite; none.is_e_'erated at

the remote Caves facility, . ,_.

The nonhazardous waste generated at NIPER can be clas_ified"'i_6"t'l_'.following

two major categories: miscellaneous nonhazardous w_te,"_qd Wa_e petroleum

products (oil and fuel), Each of these waste strea_,,s is'_le_a.ted and handled
independently at NIPERand isdiscussed below,,.,,, ' ,.',"',,. "",i'",.

,,_, _;" _, o,l_ '_4 '_

NIPER also generates sanitary and industr.i.al wasSewaters, These waste streams are
discussed in Section 3.3,2, ':i ",. ".,,',"., "-'"

',, % i ,, I.I
• '. _,... t ' •

g '. ' ', 'Jt 'e_

4,1,4,1 " Misc.___..eellaneousNonhaza'rdi_,us'Waste
v

Miscellaneous nonhazard"o,c_ waste.: is" generated from a variety of different
V ,activities in nearly e ,_:r.ybuildii_c3,alt.'NIPER, The types and quantities of this waste

are not typically ide_,'jfie_,_r _ea's'ured at NIPER,and few records are maintained of _
past generaticm_ f_andL'i't_g,.o'jr',_)isposalpractices, The waste generation and disposal

information:'i_i]oas_,cl for tt_ most part on observations of NIPER activities during the

Survey:.,,,.Nonh_a_a'_dou's waste generated by the NIPER administrative offices,
labor_torile.4, ancf,_'hops, along with the nonhazardous trash hi_ndling and disposal

'.. *,, .,' _,

p ractit:etJ,isd iscussed below.
'"' i'"'i

Administrative Offices

Administrative offices at NIPER gen_._rate 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

4-18
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- primarily tn Buildings 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 gtass, rock samples, and residues from an

autoclave, These laboratories are located in Buildings 1, 3, 6, g, 13, and 15,
I ', i

' '4

_',f ro the- Broken glass is accumulated in special cardboard receptacles, segre(_lte, m
4, ,

rest of the waste stream, Unbroken chemical bottles and jars a4'ei_upposled..to be

, given toempty and rinsed when disposed of but no specific guldante:,haBJs.een "
researchers regarding rinsing of chemical bottles and ,ot.her"'gi'ass_" prior to

disposal, Ali rock samples are generally saved, butocca&lenalFyac'o_samplemay _

- break or be otherwise defective and will be disposer.of, :_'_::_'8_fes, rock samples,

paper, and packing materials are accumulated,._,_ag_:tt"_r, in "elgch laboratory's trash

receptacles, ",I, f.

A breadbox-sized autoclave located .in R'OeN. 2C_J"of Building 1 is used to destroy
41 J_' ', ', '1 "'4 ", 'u"

nonhazardous biological waste, gs$o.dai.ei:t":.with a research effort usi.ng

_ non p'a{.hoge'_ic microbes that are i'rtj._¢.tedk_lownoil wells to increase oil recovery,
'",%" , _' .'

Shops . ", •
" i0 "",',"" ,' ",:'.

,.' _+ . _. j* ..

The various shops 'a.t':N,IP.'E.Ratl,o:t_'roduce a wide variety of different nonhazardous

wastes. BuildijEg. 7 _si:use'd."for .automobile and engine maintenance. Wastes

- including uS.e_l.a_itQ,motiVe parts and oily rags are generated at this location, The

Yard Main.tenan'_.e S_'_cladjacent to Building 7 and the heating, ventilation and air

conditi'ortitlg (HV'A_) shop in Building 18 generate small mechanical parts as waste.
, ',, . ,,

The eFe_c_iiical, metal, and carpentry shops located in Building 5 generate used

% electrica'l"p_arts, scrap wood and metal, sawdust, and metal turnings.

The Paint Shop in Building 14 generates dried paint sludges, paint cans, pails,

brushes, rollers, and used. paint filters. Nearly ali paint used contains a titanium-

based pigment. However, small amounts (i.e., approximately 2 gallons or less) of

other paints, which may contain other potentially hazardous pigments (such as lead _,

4. '19
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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 paint sludge, estimated at 1 or 2 Ib/year,

During the Survey, the power plant in Building 2 was generating a one.tlme batch

of 210 gallons of lithium bromide in 85 gallons of water from changing out the

power plant chillers, .r

Trash Handling and Disposal ,,", _
', 6,

,,',,°, , ',

Ali trash is picked up either nightly or at other intervals by the NIP,.ER,'ia'n'i{c_'r.iajstaff,

The trash isbagged and transported to the central collection f_l'_.l]'ty:aajacen't-.'.,_,,-- 1_othe
eastern end of Building !1, The facility is an outdoorchajn.lln'k..fe'fii:e:¢'agewlth a

gravel floor and approximate dimensions of 8 feet by l,'_;fe'_t,,.Th'er:,e,the bags are

stored until removed by an outside contractor, _J,uall'_'.i't,,_lte.':each week, and

disposed of in the Bartlesville City Landfill, .. "',.',".. , "" ').,

The Survey identified three miscellaneou_ nO_'h,.az'ar,'douswastes that are )handled

solution from the power plant.. 'aowfi"ile..diain, in accordance with the
manufacturer's recommendationsi",'NtPE'R,_a.s disposed of the sludge from the paint

' shop brush cleaner by burying it o'_'.f._ide':at the northeastern corner of NIPER
,% '% ;e

t • @ ' , ,' q Zradja:entto the central., , ,,.,trash"c°llectl_n'facility' NIPER disposes of nonhazardous

autoclave residues b,y'::lSo,uri_lg",,th_'nh"down the drain and following them with
bleach, ':, ':i ,,,",',' '".'"' _

4 I I i t e i i lt li i

II ' I 4 I I It I II I tl (

4.1.4.2 WaSte Petroleu_ Products

F ,* •

Wa_t..E:Oil_nd Fuel'.'.6eneration

Waste fu"ei::',andoil 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,



A

The laboratories produce waste fuel primarily from the engine testing programs,

.. 'which are currently housed in Building 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 otl recovery and oil refining

research programs produce waste oil, The engine testing laboratories produce

waste oil from oil changes performed on the test engines, The oll ch'a,ng,. are
performed in the garage in Building 7, The waste oil producRd,,fro.r,, other

laboratories in Buildings 1, 9, and 15 is generated primarily from,,e.x,peri'r_'_qtsusing
crude oil ,' ,: ,

' ,111

The only shop generating waste oil is the garage inBull_ir_g'.7,whi'c ,,inaddition to
* , I

servicing the engines used directly for research, also_ervicesi_e"c_ and trucks used
- in the operation and maintenance of NIPERfacil=_l.es, ,,,',,. ",, ,

qf, *_ *'t_ ',
* 4pi, •

.. . =, q ii, '_'J • **ii,q, i _* *, '' =

The Paint Shop in Building 14 generates,smatt"_ua'nt'it!es of waste diesel fuel from
..the cleaning of brushes and otherpai0tingQq_l_, tnt,

• % 4_,, _, * *

Building. 16, the Hydrocarbon Fuel'S_erage.','B, guilding, also enerates small quantities
of waste oil and fuel. The building '_ef_es"as an archive for virtually thousands of

samples of special fuels and'crude oi.Ls.Occasionally samples are identified that no' '

- longer need to be store'd",'and"_._e_e'_.a'mplesare subsequently considered waste,
-- o i '_'

., '.** ,",'' ,°'* ,.

- Building 16 has_loer drai,.ns.t_hat lead to an oil-water separator, described in Section ' •

3.3,2,2, befo.r_lea_ing io.'_he sanitary sewer, NIPER reported that no spills have
egel" rea_hed"'t.i_'e'cl.lai_'_ so the separator has never actually been used The only

exceJot:ion.'3ethis"@as during a major flood in the fall of 1986, when ttne sep=rator
flooded: ,D'uring the Survey, tra :es of oil were observed in the separator,.

,

Waste Oil and Fuel Handling and Disposal

At NIPER, ali types of waste oil and fuel are handled using the same group of
=-

procedures The waste oil and fuel are kept segregated from both 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 supervisorat the generation point callsthe Safety staff,

The Safety staff Is responsible for picking up the waste from the generation point

and transporting lt to the Waste Transfer Platform near Building 16, When

transported, the waste is essentially handled with the same NIPERequipment (i,e,,

the cart and pickup truck) and procedures as the hazardous waste, described In

Section 4,1,1,3, At the Waste Transfer Platform, the waste oll and fd,_t',_,,umsare
kept segregated from the hazardous waste containers, The wasti'ei'o.!la'ncl.'.'fueltn

containers smaller than 55 gallons are recontainerlzed In 5S.ga'[(;:n d_ims using the
pump kept on the platform, Until they are picked up by the,,_isposai',_:'dr_t'Nctor,the

drums remain at the platform, . '",',,_;,"',".",,,'"','._,,

The disposal contractor used by NIPERfor the dl_pos;i: blf'wa;i'i_'4311'£nd fuel isWaste

Oil Service Company (WOSC)of Oklahoma.:C.lt_:,,,['l_/O,_:,':transportsand sells the
waste to the Double Eagle Refining Com_a_y',"a'j,_ i_c'.etedin Oklo: ,oma City, which

reclaimsthe oil and fuel, In the past, N(PE"R_'_ a'l_:.used HRI, its current hazardous
waste disposal contractor, to dispo_ o_'.lt_.w.aste._iland fuel,

ql ',, II* '_* 6
. % '.*_ %

, % ', ',o

NIPERrecords for the generetion,.,and d_'#.o,s_'l., of waste oil and fuel for 1987 and the

last half of 1986 are surn_ari_ed in Tat_[e4-5.

4.1.5 Flndings'a_'d,Ol_er,_aii'o'ns

4,1,s,1 c i qo¢'  l ."'
, ' ,,.. , ",, ',

,,tOo'he.,:: ",,'.',.

4,1,s,2""C te or l!

Nor_e
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TABLE4,5

NONHAZARDOUSWASTEOIL AND FUELDISPOSEDOFOFF.SITE
BYNIPER,OCTOBER1986 THROUGHFEBRUARY1988

.............. • ......................... iiii I .... i1|1111II : III .

Date Quantity (gallons) Disposer ' ,
........ ""-____'..... - ............. I]1111 I II I

- undated 787 WOSC
(4rh quarter 1987)

__ ,,, I III ......... 11..... I IIIIIII II-- " IIIIII --

undated 250 WOSC
(3td quarter 1987)

............. inl iii iii i ............. J i I iii II Iii iii I ii I -_-

undated 3,400 WOSC " '_
(3rd quarter 1987) .,,.,,. ; ',,
.......... ......... ,^,,., ....,.

- undated 400 vv,_6C,, ',: ",
,, ,,, , , ,o:,.(3td quarter 1987) ..... ,_"'," .' : ....

.................. S'o WO¢,undated 1 $ ,,i,': ,,,.
(3rd quarter 1987) , ,,'_..,,,

IIII IIIIIIII I i III II III IIIII .

0 "., '"C 30, i986 5,000 "',
' ........ _ _.". j " ',,' _ .

Oct, 29 1986 6,500 '" " ', ,, ',,',,.HRi
I ' i i _ ,

,0 ': "" "__ i ii i i i -_ i_i

Oct, 28, 1986 8 50 ,, ,.,,' ','-''',, HRI_i, *.i ' 'll
,, ,, TI- * _

....... . . III III ii '|' ' q_ ', q ,p

. ' NDb ' , ,, ',. ,, ,.Source NIPER, "" " " '"
_, * %,, '% % '

WOSC= _',lasteOil Servicect_rhpany,,,',. "
HRI = hydrocarbon Recycle_5',:J_c_rp_rated

, % , 0,

', %

I I '* *t*

4, ' J " ,'* 'v*

., ,,,, ,*

, *

,' _''_ '* 'B' .*

, ,
• * F ., , ,

, ,

i ,
,

:- 'v'
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4,1,5,3 Cateqor.y I!!,

None

4,1,5,4 Cateqory !V
i

1. Insufficient mana.qement of hazardous waste at _telliteaccumulatlon areas,

Hazardous wastes at NIPER satellite accumulation areas are not properly

stored or adequately labeled to be in full compliance with RCRA reg_t_tions, ..
.,,l i ,+, '+ ++

*'le + + ' + *I;
"'1+i ' +

Examples of improper storage and Inadequate labeling pr.act.t_:estgat.,may
+' ,,i t'+ i+ 'l '+' '

result in the mismanagement of hazardous wastes ar,e,:lSrq.vlded i_r'+the
,+ ,i, i"..+, . ,i, A

', i. ** i++following paragraphs, ,,,, ,, ,,
1++_ l,.l*+t, +i+ _+i

"4 ii i Iii I, +114 +"
'+i 11, +!

Improper Storage ,:;,,+, , ,,,,,,,,',, ,.,.
, ,. +, *,++

d

, , ,,.;'".,,,,.,:..,,,,,.,,,,
Many laboratories _,t NIPER are using 4_l,lt_r+_l!a_,_ chemical bottles to

accumulate solvent waste instead of,t_e' _e,ta'l"Q'P+431as:[iccans provided by the

Safety staff and specified in the NI_E' _y,,"rnsome laboratories, waste

containers holding volatile sojv+: *aPe",;S'i_'ecJ"withthe lids open in vielation

of 40CFR Part 265,173(a), a'ildwit_'g::'fu'rnes"to vent to the atmosphere, For

example, Laboratories 201,209, 2'_.'.9+ar_'d311 in Building 3 and Laboratory 028 ,-
41q_ . '+ + O

in Building 1 were using.glass, ch+mi'_'al,,bottles for accumulating solvent waste.
Laboratory 313 in"g_ildiri'g,'3,,w',_s'accumulating waste in an open 4-1iter beaker

, ' ,+
, ,' i ,I+ i, i+*

in a laborato+,y',,slr:+k.,' qpe hazardous waste containers were found +n
auildings...13'and'1'5',:i" , ,'",',',:"

, +,+ t, . +, +#+ o+
.. l + , ,+ ,,

+'+ ,.II t,' ,++ 'ii ''+
'+ ,+ ++ .+

" " "',_+l+g,.,,,, +
, + • , ,.

. i' i + ** i,'+,++ s i, ++ . +

M+n)"of the metal waste containers provided to the satellite accumulation L,+ ,
,,

areas.'are not labeled a_ hazardous waste accurnulati, on containers in
,P

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 ts
E

hazardous, whether its identity is in any way related to the chemical name

originally printed on the product label, In some cases, the writing has been
±

_
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scratched out, written over, or has faded, contributing to possible confusion
over' the intended or actual useof the container,

_ 2, Ina_.eqgately,m.an.aqed,,,,,18,0:,davhazardous_waste acc_umulat.10nare_as The

waste storage room in Building 11 and the Waste Transfer Platform in front of

Building 16 are being used as 180.day hazardous waste accumulation areas
and, assuch, do not conform to RC:RAregulations,

- RERA requirements pertaining to storage times, emergency comm_,_lcattons,

fireftghting equipment, and emergency action Information af_',n_ met at
,q, , q_

- Building 11and at the Waste Transfer Platform asfollows: ,, ,, ,, ,, d

' , I * i
I' 4 _ ,

_ 40 CFRPart 262,34(d)limits the maximum hazardou_,,.waste,storag_"period to

180 days, Hazardous wastes stored in Bulldin! l'i'.,'J3'a{ie,beer_:storedfor an
unspecified period in excessof 180 days, ,',,,,,,, ",i'"' :,,,,,, '""',',,"

a, '% ' I

40 CFRParts 265,32(a) and (b) require _h,at'W,i_te,ac¢_mulation areas have an
emergency alarm and/or telephone:,. Th_',,Wa'st'e,TransferPlatform is not so

' ;',"fe,c'i ',t,y rnay not clearlywarrant an- equipped, and the hazards a,t, tl_Js it ,,

exemption from this requiremer_'t,,,',,,',,": i
, 4 1

, = , 0 % '0

_ 40 CFRParts 265,32(c),and (d) req0ii!,e'{'irefighting equipment and/or sprinkler
systems in waste a.c¢['rmulation_reas, The Waste Transfer Platform is not so

equipped, and.t,_e hazard_,,,ai this facility may not clearly warrant an

exemption f rO_,_his',,r_q ,Uire'rn'eht,

- 40 CFl_"_P,'art:_62,32l(d')(5)(ii) requires posting of specific emergency action, , _ ,,,m,,_,

.- inforcoat'lo'n""next" to the telephone at waste accumulation areas, The
,,i'_orm'ation"i_'not posted at the Waste Transfer Platform, and the hazards at

_ :th]{ifa'cility may not clearly warrant an exemption from this requirement,,, .
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4,2 1c'r.9.._ED_dC_he..m_.!ca_!._M_terIaI_ =

This section discusses the usage, storage, management, and disposal of

polychlorinated biphenyls (PCBs); asbestos; pesticides, herbiclde_, and similar

compounds; and toxic ancl processchemicals, as well as flndlngs and observations
related to these substances,

4,2,1 General Descriptionof Pollution Sourcesand Controls
=t

4,2,1,1 P__Jol&c_hlorjnated.Biphenyls .., .. ,, ',,

,,=' 0 t _ t, '_, i t

PCB-containing equlpmef_t at NIPER has been used to a ve_'Y'II.ro'lied extent

historically, and at present, none exists, In 1_81, as _. re'stJ.'lt",'Crf,'a_alysls oftransformers and various machinery containing hydraullc,'_ti"a_d p'u'n_p,,o11,10 Items

were found to contain PCBs(Table 4-6), Since the j_ighet;%'cobee_ratlon of these
Items was 42 parts per million (ppm), which js b'e'l_,w t'h_i,50'.ppm regulatory

criterion, the PCB-containing equipment isco_sI_e'cl'.'_b:i:i'.,PC'§'for the purposes of

regulatory compliance, Consequently NIP,l_R"_es'rie,t,,j_'e'eda formal protocol thai

pr'ovldes for the storage, handling, o"r,"[:t_413'o'Ga!o'i' PEBs or PCB.containing

" 4,2,1,2 Asbestos ,, ,, i '
i '0 '_, ,

, i ==,
,_ _4 ,lo

No friable asbestos is _s'ecl,I-lah_e.d,i','_'_stored at NIPER, However, some large pipes

in the Power Plant (_'i'l'dLr_ 2).ar_,'_overedwith asbestosInsulation, which Is in turn,
wrapped and cover,ed'w'_ ep,'e:xypaint, The asbestos-wrapped p,pes are labeled as

containing a_'t:_"st,osiandWe're observed by the Surveyteam to be in good condition,

Histqrl{ali_/, '_mait.,iamounts of asbestos were removed from laboratories by the i
Safety ,_:e',!,f'of NIPER, The material was bagged labeled and disposed of In the',, , _

BartlesvilleilP,ublic Landfill, which isa 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 asbestosremoval at NIPER,

4-26 ,q:
lt'



L

TABLE 4-6

PCB ANALYSIS AT NIPER
i.i i i

- PCB-Containing Equipment PCBContent
Sample No. Identification (ppm) .

_ I I I I I I _

: 801845 Hydraulic Oil 709 <0.4
Ii

801846 Hydraulic Oil CarLift <0.4

801847 500 kVA Transformer (B'idg",3) 42.0

801848 500 kVA Transformer (Bidg, 2) 4,_.0
ii

801849 750 kVATransformer (Bldg 1) ,,';;.... i'_5.

801850 Bobcat Hydraulic 0ii .. ....'.., <0.Zl.',",:.
" ' " : 4.0801851 Fork Lift Hydraulic Oil '" ' . ....

_'T °' •|_'''llf i
i t, ".

.''-., <6:4801852 Tractor (17.2-hp) Hydraulic Oil .:.','., ,..
i ". "m'

- 801853 Tractor (24.4-hp) Hydraulic OII "'.,",,i:' <0.4
im'i° 'ii "' '"''_ I'_ i "

801854 Vacuum Pump Oil (Rm. 309,'Bl,dg. 3),,':I, <0,4I I_I ' m i
e ,,, o ,. •

"'i ' #,,i i "*_a °,o

a 'i; o, "'-',,, ; : 'i

Source' Techrad 1981 .",. ', ",. '"-'I .. 'i ', % ,,
°! ',• , °% ,m o

. .. ::':,. "',?,, "...,
', %

• , % %, ', ',,, et°,, .
e ' ',, , "°", "m_

• , %,.
,.

', ' ",.,

• ' '" "°,'°°'° %% "";" ,_'o
°, %

s °'. 'I0 ..

,.. ' ,.,.,.,, :,;::.
, ,° .," ',•, •0,' °,'

" ''. o'
, ° .., ", ',,

• o ,, ,
, , o

.' . 'o ,. ,

i t w

0 ,"
, L

, °

. .e
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4.2.1.3 Pesticides, Herbicides, Insectic.[des_Rodenticides, Alclicides

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_ate are

presently stored in a cabinet in the yard shack north of Building 9....l_w.e.yer, the
spraying for insects and weeds at NIPER is currently contracted to a.n,eutsid'eqendor.

Various cooling tower treatment chemicals are used in t.WO 311_-:[o_':ab_orption

water chilling towers at Building 2. Approximately 1 galld:r_'of'r_oncen'tr.ated NALCO
• . '. '-° ". °m'

2810 Microbiocide which contains 5-chloro-2-metl_y.l-4..is'ethi'azotm-3-one and 2-

methyl-4-isothiazolin-3-one, is added every 6 w.eeks"t,O...the"..._oling water, plus a

small amount of NALCO 2807 inhibitor cool!og'_'i_iht';..,A'not_ier microbiocide,o

NALCO 2593, is sporadicaily used. The ch rri c;a ai'_.litored in a cabinet near the *

towers north of Building 2. The cooling ,'w_te_',',b!o_Ndown containing dilutedoO,,, .. % % "

treatment chemicals is discharged to"the,"rn_hi_i_al sewer system, as descr4bed ine. . '% '.'"',l_ "0 t

Sectionbins.3.3.2.1. Empty containers,...,a're"Lril:it._'r insecl.""''_,'i: '_' ,. and discarded in solid waste trash -, ,
,

4.2.1.4 Toxic and P_'oie_ssC_,_emi,¢gJs"'
, . - ,

i ," f' ,' ,t,. 'Q" ,,
o. ,. ,. ,° , _J,

Small quantiti.e.s.of mar_y .typ'_s of hazardous and nonhazardous organic and,' 0d;'= '

inorganic ch.e.rriicals!are 0_ed in NIPER laboratories. Additionally, becau;e of the

NIPERernphas'islb_:fu_e_iKresearch, crude oils, refined hydrocarbons, fuels, light oils,
.' . ° "o ',, ',o

and sol.ven_s!usedi(t.cleaning operations are utilized in relatively large quantities.
,°., .. o, ° •

,, ,.,,

Procurem'eh¢_and Inventory Control
, ',,I°

Chemical and fuel purchases are made by laboratory 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.

q •

: Receiving, Distribution, and Storage ,.. ,. '

The principal bulk chemical storage area is Building 16, a."{'i_mlrfiable-Ii'_bid-

dedicated reinforced-concrete storage bunker used to store appr.0xh'n)i_;_h/23,000

gallons of various solvents, fuels, and oils, The building h_sa,nelaborate Halon fire

suppressant system and a carefully controlled clim,ate. Jq'_o'r.'6J'i'ains.,. .. lead to an

underground oil-water separator, which dischar_es.....W_te4"... to"tl_e, sanitary sewer and
se .io, "oil to the 500-gallon concrete oil capture tank _ _.',_. ),

.. •....
Bulk pet o ieum products for use in resear_.h _d i0"po_er NIPERvehicles are stored

at the Main Tank Farm and in other :[anJ_sa'_'l_i[P.ER"(Section4.2.1.5). Petroleum is
e' '., "'. ","" J'.

delivered by tanker truck and tranrsfe_red¢[i,r.ectly'into the tanks. Researchers pump

fuel directly from the Main Tank Farn4"t_.aqks'i'ntocarboys and drums, and transport
• ° •

the vessels back to the lab6_"_ories, T.be _wo tanks west of Building 19 feed directly

into Building 19 via u_e'_groLlqd ta..n._;, Product in the tanks at Block A is pumped

directly into vehicles:oi'tra6sport'_6ie carboys and drums.
,' ., .

, . . ,.
, ,., ., °

, • •, 4 . d. • ', B °'

The remote..Ca_;eso_cility;..Which is also used as a petroleum storage area, is a soil-.. ,o °, ' .,

cove_ed..bunl_e_"b'CJlit-:'i_to the side of a hill approximately 3 miles northwest of

NIPEp,:'i,'Ti_'_oncr_'.te structure is used as an archival repository for approximately

33,000'ga!l0ns of various oils, fuels, and alcohols, which are retained in 55-gallon

metal dr0ms, and carboys. The structure is locked and surrounded bya chain-link

fence with a locked gate. The structure is purposely unmarked on the exterior to
1

discourage vandalism. Spill cont,ol 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.a,_n_tal box,

which is examined by a safety officer on a monthly basis .,,. ".',
' ,. .,*

Each laboratory also maintains small-quantity stocks of che ,_icals_:_e_g_:n_, and gas -

cylinders at each point of use. Storage is provided in ca_i'Me_',.,loc'k"er's:,and shelves,'. % '. .. * .

or under hoods in the work area. Numerous toxic anti haz'a_9_s'_emicals that are

e"$i_.veyt_,am. Additionally, inno longer used were observed in laboratories by,,t.h " " " '
Buildings 1 3 and 16 p, oduct containers of pe{.a_id_.'-'._ning chemicals, such as

anhydrous diethyl'ether, diethylene glyc¢.l h_Oom_thyl ether, and 1,4-dioxane,

were found to have'exceeded their safe sl_eLf.[iv'e's_".,."'"o

• . °*,,,.o . *t,'* *,., 'e'..

I . ', ", '*. %, u

4.2.1.5 : Petroleum Product and Haz,ardQu.sSubstance Storaqe Tanks

........;,,. .,>
There are currently 25 act_:v_,.storage..ta'_"ksat NIPER. Nine of th_ active tanks are

underground, as iderJt._fied onT.ai_le"_,-7,,,. , and the remainder are ab0veground,, as

identified on Table::_i.8....,r_'ad.di't_'n, there are two in active underground tanks,.as

identified on TabFe 4_-'7:"_he"[o_.ations of the tanks are shown on Figure 4-1 and are
," ,_'' • , "_ ,,"o'.. ,I

discussed be!(_' ...' " '...'
•.,..,,.....', ::_:.,..,.. .

• , , %
., . ,,, %

U ndetg_oL:IridSt6_ge Tanks
, ',,, ,,'

",. ,-
, _

There are _i?e activeand two inactiveunderground storagetanks(USTs)at NIPER.

(Table4-7). 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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, , , , ,i , II i iILIl_ d

No leaks or large spills have been reported to be associated with the tanks;

how_'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 specific data on soil corrosivity at NIPER, -

conditions that promote corrosion are present (Section 3.2,1):i

Aboveground Storage Tanks

I" ;,

The Main Tank Farm, as shown on Figure 4-1, contains 11 of the 16 arbo_eground

storage tanks ASTs) at NIPER. As indicated in Table 4-8 10 of the tanks at't_e.,,Main
•

'rank Farm contain various fuels and 1 contains liquid nitrogen'i::t_i'_: latter, tank"'" is

located immediately outside the tank farm berm, Ali Main, Tank%_._r_l:_ks are ofj ,% , 1

steel construction and are horizontally mounted on conli:r,'eti_,pyl6a'_2... The entire

tank farm is surrounded by an ear',hen berm. Its sublpeLseis"_._"p'a_.ed clay overlain
by plastic sheets to minimize weed growth and 2.-inch'"_'o,mirfg_.,screened limestone

gravel. Water from precipitation within the.be:'_:'._a_i_l,at'es in a sump on the

north side of the tank farm, and is periodic_.lly_plb_pecl.ou,'of the bermed area onto ,

the adjacent,grassy area as discussed in Sect,i'Qn 3:3._2.1". During the Survey, active

drips from some of the tanks were iqer_'tjfi,e.6 ahc_'oil stains in other areas of the tank

farm were observed :.,"'-. "',i":i,." '"' r
' '"%""'° "_ '°'B

, '° °,',_o , °w° =
'_ 'lD

The other five ASTs also c6rttein var!9:us"_uels, They are constructed of steel, are
located within ea_hen"._'erms';..a'_d,"_e underlain by natural soil or in one case, a

concrete pad, " " ,'"'," ""

,, ,, , _,

4.2.2 Fio [ nd 01_s'ervations

4,2.2, _':',i"""ga t eQ'6_..4

_. _•

Nonei",.
, ,



I
I 4.2.2,2 Cateclor¥ II

I 1, Potential release of 'toxic chemicals. Ethers, dioxane, and other organic

solvents are being stored at NIPER for periods that exceed safe storage

I practices,

I Dioxane _nd various elhers may degrade over time in the presence of oxygenand form peroxides. The peroxides, if present, could explode during normal

i handling operations, resulting in severe or fatal human injury. At NIPER,peroxidizable compounds that had exceeded their shelf lives wer.e_ab.served by

the Survey team. Additionally, these compounds were sto.r.ed nex_"t0'.other

reactive, toxic, and flammable chemicals, Such storage,:.'i_'"t'h:eievent"o'_ an

explosion, could result in fire and a release of toxic c_emi'c_l_:_o.;th'e.air, soil,

I surface water, or groundwater. Areas where this pt'_[_, wa'si'!_entified are
specified below, -,

in Building 16, the Hydrocarbon FuelsS_.ra_e::_:[I_lii_g where large volumes

of flammable compounds are stored/,fo'cti_'4.-li'telt.,_ottles of 1,4-dioxane were

I found that were manufactured in 19_.2',".,Th'i'_Zher_icalhas a recommended 2.5,.
year shelf life after the ma.nu'fac_tdr_"_ate although, according .to the

J manufacturer, it should be clis'c.arde_,i1'2 I_onths after opening to preclude

formation of explosive peroxide'C:'.'.",T.he"bottleswere stored on an open metal

I shelf and were fu!.! 6f,"fi,quid,,, .,,Th"r_'e..of the bottle caps were not sealed; "
therefore, the in:te,_'rityo_.,'the,_r6duct may have been Lompromised,

," ,* , 4'1.._,," '_

,. p' °.' -.

The Surv_.ytearfi 'clc_t,r.,e_l'._hat" '"' : one of the unsealed bottles was approximately.' ,A " * • . % • ' .*

i half fur!' Q'_feathery'u_;stals, Initially the crystals were thought to be explosive"pero_,ide'_r_'_:a_t_'::-Flowever,subsequent investigation revealed that they were

.r_i_i_-_xplosi've'..frozen dioxane crystals, Since the outdated material could st_ll

.,. *,, °.' ,' •C_l_in explosive peroxides, the site management concluded that the
% ,,

que's,t!_nable solvents could be dangerous and should be disposed of in a safe

I expedient manner. After the Survey, the solvents were opened under water
by NIPER personnel and poured into 55-gallon drums containing other waste

I solvent at the site's Hazardous Waste Transfer Platform.4

, ,

I
I 4-35



Stored on the same shelf in proximity to the dioxane were nineteen 4-1iter

metal cans containing anhydrous ether, Stx of the cans had an expiration date

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

the shelf ltfe 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, Thlrteer; cans did contain an inhibitor, but had

no expiration dates on the labels. ,,

Two bottles of tetrahydrofuran, which can also form peroxide, werf_':found in

the same area asthe ether and were not dated. ,,...... ,_.:
,q ,

In Laboratory 309 in Building 3, a bottle of Dowanol _._.-_tie_thylene"glycol

ethyl ether was found in a flammables storage, ca_'i._'_'.".'.;.T.he bottle

cmntained approximately 8 cloud_',ti'q'u_l, Tt_e,.bottle had a

ounces of slightly "Wi;_r'in':,on year." Th s10/1/85 expiration date, and the label specified. "Use'. ' "e i _

substance may also form explosive peroxides over,i_n,exie'nded storage period.

In Buildin 1, Room 15, a 4-1iter bottle o'_,_y'l_tJ3er was in a hood work areag , ........ ,
4

The bottle was partially full but had:rlq'_xpi_at.io_ date or "date opened" on

" the label. " , "' -
*, q

, 4 ',, i.

' Each of these potentially unstal_J_,soFvents was disposed of in the manner,J,

described for the 1,t.._i.9xane _ef the on-site portion of the Survey was
,ii •, ,% , "1e

, .q '.% ' 4'* _,_com_,,e.e_ ,. ',, ,, ,.

. o. , 4 4 ,'

2. Active drip_...,n_l.._W2eep'{.i'gtthe Main Tank Farm. Petroleum products are

activeLy"d'rip.p!hg fr_xT_'drain pipes and weeping from fixtures on Tanks 2, 3, 6,
7, 9,.an_i_. ' _t_t_r Main Tank Farm, resulting in localized surficial gravel and

..0'n'_Je'rf_/ing"'s0.ilcontamination and possibly groundwater and surface-water

L_O'n,_'_nination _

,, ,'#

PetroleUm products were observed to be dripping from drain pipes at Tanks 3

and 1U, and weeping from valves and joints on Tanks 2, 6, 7, 9, and 10 at the

Main Tank Farm. Asa result, gravel overlying a discontinuous plastic liner of

suspect integrity, u_ed to control weeds, is contaminated. Because c;f _-

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 is

periodically pumped outside the bermed tank farm area and allowed to

percolate into the soils, or to flow along drainage dttches leading to the Caney

River, If fuel is present in the sump, it may be discharged along wlth the water

and may result in surface-water contamination, ,, _,

"Le t,

4.2.2.3 Cate.qory III .,."....., ,, ',,

-- t'. 4. _ ,

1. Ineffective AST spill containment. Aboveground stol:_ge'ta_l_"iac.k:effective
, _ °e ,=,

spill containment, which is resulting in surface so_l,,_io6tamin'a'.tjon and may

result in groundwater and surface-water contar_atio0',',".,'"i.'_:: .

During the Survey, NIPERpersonnel indi_td'd,t_, ai;g_yial¥ liner had been placed

beneath the Main Tank Farm, which.t)a'_')_!"O.a_'veground fuel storage tanks.

• However, they did not know its d,esig.n'tN,c_n_ o_'permeability. Additionally,

a plastic liner on top of the cl,ay,_se¢[..f,o_'We_.dcontrol, was discontinuous, As
nesult, any leaks or spills fro'h_"the"t_hlk's tl_'at have contaminated the surficial

_material within the tank farm me'y.be"moving.. through the plastic liner and

clay layer, and con t_:rfiioating ,_;he"underlying soil and groundwater and

potentially nearby._'urfa'_e,'_,at'e'i:i At the Main Tank Farm, fuel stains on the

soil beneath v_.l,_ie.po'._tsqn'_'me of the ASTs as well as active dripping of fuel
from several of" ' "' "'"'"'the.,A_Ts, as described in Finding 2 of Section 4.2.2.2 above,

were o by tH'e.Survey team.

2. ,._r_tfal uflqetected releases from USTs. The integrity of underground

Stota't_e tanks at NIPER is in question and undetected releases may be

conta_, inating the soil, 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 an'd 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

aresubject to cracking, particularly during installation, and concrete tanks are -

also subject to cracking, leaks may have developed or may develop in the

futurel If leaks are=occurring, they would be undetected and could result in --

soil, groundwater, and potentially surface-water contamination,

I 11=

4,2,2,4 Cate,qory IV ;:":
' '*6

1. Potential safety hazard from lack of administrative controls,.on.,ma'_i_j"e,ment
of reactive, toxic, and hazardous chemicals. NIPERlacks f_'rm'ai _dminis_r_iive

controls on management of reactive, to_,ic, and hazardou's.':i_,_m_'a_s, which

could result in improper waste disposal or hand .... ' "Iit_9,.,.and'-.,,cre'a_._,a potential
safety hazard, .,-,. "..,i',.,i, ".. ',';,,. =_

Qqt

The purchase of bulk and reagent-grade 'i:be.mt_,ls :iS not centralized, and E

procedures to track shelf lives of rea_:tlve,/_xle,_ and hazardous chemicals are

not in piace, ' ' " ' " '" .__thereby allowing Dot_._tially,._nsafe accumulaticns of the,_e

substances in the laboratories '_nd,:'_'t_ii'a'ge.a'ieas. During the Survey, the -

Survey team noted two area's_Whe'r'._..j_eroxide-forming chemicals, such as

dioxane and various .ethers, we're'."bei'_g stored beyond their recommended
shelf lives (Section 4':'2"."2.2,Findin'_ 1). Excessively long storage of these. -

,a a ', ,, e

chemic Iscan re._cd.t'..... in thei_e'i:_mposition....' into unstable, potentially explosive -
peroxides, ,, .,. ,,,,., .

Some t_b.'io.r.a_ries_'ie storing hazardoussolvents and chemical reagents

which w'_'e,'[e'ff'o_'er from discontinued programs and were of unknown age.

...T,'_'ese_ubst'a_ces included compounds which if declared wastes, would be EP

t_Jgi'or RCRA-listed hazardous wastes. In some cases, these compounds had

b:.,dnii_.ontaminated or had decomposed over _.imeand 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 lithium, and phosphorus pentoxide (ali pyrophoric) were being stored

in a flammables cabinet with a number.of 4-1iter bottles of ace'tone,_nd other
. :

solvents. Irl Laboratory 309 in Building 3, numerous pyrophor.i¢..a._._l water-

reactive chemicals were being stored in flammables cabinet.s.witln b'et_.[eum

ethers arid other solvents. Improperly labeled or segrega, t".ed'c.b_micals'¢6u/d

result in an improper emergency response in the eyent"o'f"a"fi're':or other
°,o' '%o, "l ", ,

uncontrolled chemical release ' ,". ".': , _ '%. '."

, , , ',.
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4.3 Radiation

This section discusses the actual or potential radiological impacts to the

environment from past and present operations at NIPER,

4.3.1 General Description of Pollution Sources and Controls

No experim/ents involving radionuclideswere being conducted at NIPERat the time

of the Survey. NIPERformerly conducted petroleum research studies using':a variety

of radioactively traced compounds and radioactive sources in Building.,l.3.'which is
now the Mass Spectroscopy Laboratory. Radionuclide experimeh'f,S"..were• Q , '_

discontinued in 1980, and Building 13 was decontaminated a.rid.decommtss_oned

prior to conversion to its present use. The conversipn 0'f-ilth_'_._itt_ling to, ,

nonradioactive use required the removal of approximatei_i_O curie'sl•. ,.., .. _._radioactive

source materials, including organic liquids; the _l_sma'hlt,lf pg_'.'.a,ndremoval of

laboratory equipment and building materials _;o.nt_.na_e'_l ' with tritium; and

disposal of the radioactive waste sources arid'" ....."_" "'ruat.er,l_ls _a,tthe low-level waste°.°% '"_'. "s ' _.,',_ i

disposal facility in Hanford, Washington.,.,T_",plLJ't_'nium-beryllium sources were

removed from the building and sent to t,he I_Q..ECG_,_.la'mos National Laboratory for
e ',. . .% ,. 0 -
• '...e _ , •

reprocessing(DOE, 1981), .. ., ,,. ,.'..,.,.
' %' '. "'*'1% '%,

' ;:::,.' :.i",.
Experiments involving tritiated waterwer, esc."heduled to be conducted in Room 211

of Building 1 in 1988, a_eF;_e Surve._, Tl_ey include a series of diffusion studies of
packed sand cores to _l_,'sLirfc_tar_:" Ten milliliters of tritiated water with a total

activity of 5 microcu:ri_s w'_'_ebeinbJ stored in a safe in the laboratory at the time o,f

the Survey. Th.etabora'.tt_'ry.was not outfitted for radioactive tracer experiments at

the time of theSu_ey, and"the proposed test program had not yet been approved
by DOE,. ,4_e'iea_es':b:f:,:_adionuclides from tracer experiments are expected to be

negll.glble, based o_ the amount of tritium to be used.
• .i..i. •

4.3.2 r_vironmental 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, NIPSR has never conducted any

radiological monitoring. Data from monitoring associated with decommissioning
i
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: activities are summarized in the draft Environmental Assessment(DOE, 1981). The

_ proposed use of small amounts of tritium in Room 211 of Building 1, expected to

be_in in 1988, after the Survey, would not require monitoring of tritium emissions

=orambient tritium concentrations, as the emissions are expected to be non-
detectable.

7"

4.3.3 Findings and Observations

4.3.3.1 Cateqory I ,,;',.
s

son -,.i',i,.,....:..,, ,i "o

"o q r ,

Ctn vii_,_._._ _-a-e_or_..- ., . ,,
, °.

= ,° d. % ..

-- , , , ..-%..None ,,., ,..,,..'
, °'.% % 11°' ',li

, % i

i ,%, 'J
e"=' ' ' "" °'t, d ',,o '_'

4.3.3.3 Cateqory III ". -,.."":..,, "'_:.l ii
o,' %. =°.;, '.(,° v.,.; ,Al

I % ' " °'
pf % '. "l '. ",

None ". '" ' "

_'_ ,_ .. %%% " ",
o•. "''., ',", "i"

',

- i ", %o. _ %', "'lh
e' '° " '° """ '

, • o,

- 4.3.3,4 Category IV ',..",., ',,",,
• °,

°

,. *%
% i

'% %. '1

None ': " "'

' '"" ',_i:'"' ;., .,,;,i
' $ , ,

,o ,_ %,,

_i'. P ,,"_'6 "'i "4°

..," ,.' ," %, .,° q.'

.' ,l' J '

% "% ,.' ,=,'% °.t' _.,. ,..i
o..._-- °,,.o o, ._

,. • . %

_ q' • • , 'qp"

, %,, ,

".% i_

,, '_
q,
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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). NIPER does not perform any laboratory

analyses of environmental or wastewater samples. Therefore, there was no)

environmental sampling and analysis quality assurance program for .t,he".._urvey to -
review. ".....'.-.. '_,

004

.,' ,.' _. •_"

',° •
• ,° =,' *,

4.4.2 Findings and Observations •
.°

.s,.= ,',
,• .. %,, %

, _ t... .,

4.4.2.1 Cateqory I "'"", :'• '" 'd' 4'', .
a' '. *, .

d ,, , •
_., , , ,

.n"o= ' " ....' " "e .• .. ,.= ,% _

• , _. ..° °,° '.. •, "•,°oJ

L.t-a-e.qoryII : " " " " '"4.4.2.2 ',
L . * " ' °, •

• % %, • .

o• ' ' ' '. : 'l ",. ". •

• ", _,. _ ,% i.

e' *. •'. %,""*_ °. 0=_None. " -_
• % ";

o, *,.

4.4.2.3 Cateqory III ':"" °"-:'
, . • . °a°

' ° ,'%"% • ,AI
• , ', %. _,

, °" _°'"°.. ' •,

• , , °
'° i '.J. _

. °* ,,

None ':i " " " '. °,' ,,, '••

'% '%,.'•', ,"° ° ,°_'o, " ,

.,. °, ., .° ", * ,, o °

- :..,,'.;,., ,, °° p: '_ "A, ° ,,° .° %° i.

N.ofie': ' '". "

'21..11"
'•% *_.

° -
,f
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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 incid._nt,

site planning, and site characteristics reports; and interviews with active and retired

NIPER employees (Hughes, 1988; Sanders, 1988).
,1

1 _' "t

4,5.1 GeneraiDescription of Pollution Sources and Controls ""_"_',_i".'
-- I,.,,, ',., '°°

NOPER 81o kA 4-2/ a Ba i' ill
Chamber of Commerce for the formation of a petroleum t;esearct_"¢_'nte_'.,"Block B

,o' '° ,, ,

was purchased in 1943 and Blocks C and Dwere acquired _978.(NI°FER,.,.. ., ., . 1984a). Ali
blocks had been farm and pastureland before beir_g,.acq_red;'aJt_ough Blocks C

and D had been developed to include 16 homes befofe,b.ecomli,pg U.S, Government
property. . ',_""'-

'_, ,% % ,
tel , "l ' '

_'. ", '% ", %, "=1

Because of the previous agric_:ltural _.nd'..d_e_'c..!a_d uses, it is likely that any

inactive waste sites and releases.o_,.NiPE'_".DT.p_'erty are the result of NIPER
. i._. _, ° ,° ,,, _ , °

operatia_ns. Although there are n6,do.cu'i_i_,nts, such as an Installation Assessment,

detailing inactive waste sites and rei'e_s"'a't NIPER, several potential sites were

noted during the Surveys. 1;h'.ey..are d[_.cu'_sed,below, summarized in Table 4-9, and

located on Figure 4-2_.'l;_hesit_,.n'uml_e'i.s Used below and on Table 4-9 refer to the

locations on Figure'a;_.: E_viro.nr_ntal features that would be affected by inactive

waste sites and..reteases. I_clu'_te'the Caney River system, described in Section 3.3.1,,' , • .

: and shallow_n_ur_water,_iescribed in Section 3.4.1.
i

,°

Site _:J,.'l"0,O00-Ga'l.lbnWaste Oil Tank. In the early 1920s, a 10,000-gallon railroad
.... ,, .- :,

tankei'c_,iwas buried southeast of Building 8. Until 1980, it was used for the

temporary.$.t_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 samplect for evidence of leaks.
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Site 2 - 550-Gallon Waste Qil Tank, A SS0-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 :::toraqe Vaults and Racks. Until the early 1980s, three or four in-ground

concrete vaults, located along Virginia Avenue west of Buildings 2 and 9, w.,ereused
_, •

for the storage of mainly 55-gallon drums containing petroleum prod6cts, In

addition, immediately north of these vaults, drums were stored ab0"i/egr'ol.nd on., + , ,

racks. The contents of the drums were used for ongoing refinefy'.P,×pertrh_nts., 4 j ,

Once Building 16, the Hydrocarbon Fuel Storage Building was"_:'c_,il:_cte._l in the
early 1980s, the vaults were abandoned, filled with grav,et_"aqd g'£ai_, d over, and

the racks were removed. The construction date and the _li'm.'$n'_ions"'ofthe vaults

and racks were not reported during the Survey, Th_l:'e,.is na, ecoTclof petroleum

product releases from drums stored on the racks a_;d_,t).,tl_ lault's.
iii !o, i_,, iii i, i

'_' '*l 'l, *I I

Site4-FormerCoolincj Tower. A cooling';tower;,lecated north of Building 5, was, •

installed in_1938 and removed in 1961..:,_h_o.m.iste,s_te used ascorrosion ir_hibitors
', ii • I ', •

in this.tower and may have contami_ated',t.l_. 'gr6u:hd or subsurface soil asa result of

drift andleakage from the tower or t'l_'r_'Oqgi:i":_r_yseams or cracks in the tower basin_

lt appears from photograp_,that the c'6oFing tower was located in a paved area.' ,

Therefore, the surface ar_a _"expose.d soil to receive drift fallout was probably

small, although the _Oi_e'nt_al fo_,'id'_ngradient transport in surface-water runoff

was present due to th'e _'m'j;)e'rvi.dusnature of the pavement.

_', 4' • , '_'*

Site 5 - Present"(:o'_i_c].,Tower, The cooling tower presently used at NIPER was

constructed"_'n tl_'_i'early 1960s east of the power plant to replace the former tower,

describ_¢l abe)ve, c'tq'romates were used in this cooling tower until late 1979 and
,, '_' ,

may have4'antaminated the ground as a result of drift and leakage from the tower
. '.

or through"ahy 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 beiqg used, were reported at 4.0 mg/L and 3,5

rag/L, respectively (Williams Brothers Laboratories, 1979). However, the existing

tower, like the former cooling tower, is surrounded by pavement. Therefore, the



surface area of exposed soil to receive drift fallout was small, a(t_ough the potential

for downgradient transport in surface-water runoff was Increased due to the

impervious nature of the pavement,

- S_it_e6-.Day:ankTransferSpi![, In July 1986, 50 gallons of an unspecified type of

gasoline spilled into a ditch along Lupa Street, southeast of Building 17, The surface

area that was affected was not reported at the timeof the release, The spill

occurred as a result of overflow during the transfer of gasoline from a permanent

tat_k to a day tank, The Bartlesville Fire Department responded and hosed, the spill,

• Ali spilled gasoline was reportedly then recovered with an absorbent (N,!PE,I_',1986),

.4+,

Site 7- Well Cappinq Spill, In approximately 1978, an abandone'_l'iJii"and g'_.',well
' Q', 41 w ,

was discovered at the northeast corner of Virginia Avenue a'r_id+,C_,'d,a,.h.yStreet,
Because the well was found to be inadequately capped.:"[t'hN, as redeveloped so it

could be fully grouted, During drilling, a pocket of ga's"_N_S.'.'en(obntered, and

approximately 50 to 200 gallons of crude oil blew o_,,,of tb'e hole and onto the

surrounding grass and pavement, The spill wa_-,¢[_'a'ne_L'(_palthough the rnethod
$_m s , sl bused was not reported, ',_'.,, ';','."'.i ....""' ;:

'l ,, , , +ii+ ,, ', +

' ' "+1 _i_ li+ l 'Ii +'i I

Site 8 Main Tank Farm Leaks. The MaTtl'.Tartk.,Fa, " "'- rrn,wasinstalledinmid-1986, lt is
• ',, i,i, ' i ,, ,,

designed with an earthen berm on, the pe'r.ihli_tel'"and a gravel base underlain by a

- discontinuous plastic liner, used to con'tcol'w'eeds, and clay of unknown thickness
'% ',

and permeability. Control .,Of runoff fro_l within the tank farm is described in

Section 3,3.2.1. Severa!:,lea'l<s..hav.e"._bccurred., . within the Main Tank Farm, as

evidenced by stained slo'll'iE,xam_le[_.fi_clude a 30-foot by 8-foot area between Tanks

4 and 6, a 12-foot by 'l2"-'f',_t, ar._a next to Tank 4, and a 6-foot by 6-foot area next to..

Tank 10. In additro_, petro'l_dm products were dripping from drain pipes at Tanks 3__ _
and _0 and vVei_ e_,.qg from valves and pipe joints on Tanks 2, 6, 7, 9, and 10,
These lealk;_"a'reclis'c in Section a

'.'":ii ,,',.! ,,.Ll.s,sed, further 4,2,1.5 nd Finding 2 of Section 4,2,2,2,

'Su,_Plus e Are Le k, During the Survey, a lO0-square-foot area ofSite g- Storag a a

stained soil W_s noted at the 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 several empty

drums and other vessels that r£ay have contained residual liquids are stored in the

Surplus Storage Area,_

4-47
,.

x....



4.5,2 Flnding_ and Observations

4,5,2,1 Cate OCL_J

None

4,5.2,2 Cateqory ii
q

,', ,

q 'lLI__

!None , ', _
,-, ,,, ',,, :,

4,5.2,3 Cate.qory III ,' ,"" ' '._ , , , , , i'_ , o ' o'

%., '_" i-q,, ''q ,_

1, Potential contamination from confirmed and unconf_f_x:l ina_ive waste sites

and releaases, Confirmed and unconfirmed inact!_e w_,"1;_;e,i:_L_-_.#n'cl releases at

NIPERmay--be contaminating the soil, g roundwaie.i!,a, nc_'"si_;face,water.
t

During the Survey, Information obt, a[_i_d _h.'_,ugE review of historical

photographs and site records, vis,uaf':(h_pgb:_'l_n;"._nd personnel interviews -_

indicates the presence of nine con:f._'l;_ed,','a_du'h'confirmed inactive waste sites
and releases. These are listed 15elo.w'a"._aes'_ribed in Section 4,5,1:

'''4 '"', % "
%,e,'e' _, Jl =

% %

I 'lO,O00-Gallon Was'te Oil Tank "".:'

_a,n k.,,'",'.::"
• 550-Gallon VVa{_ Oil,'

• Oil Storage,,'Va'ul,t_., ' ,i,'_,',:'""
• Former ,Cooli_it:j,.Towe'#

• Pre_.n_.'C,,ppIi ng,_Ov_er

• Day'_n',_.t.t al__.fer Spill '-
., , ... ',, ,q '", •

• c,lp:pingSpilJ
,, .,.Ma'ln Tan Farm Leaks

, ,'

• '"Slurplus 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



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 soil and to groundwater,

There is similarly no evidence of leakage of the chromate-containing 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, Addlt_lonally,

stormwater runoff may transport surface contamination to ,t.he d', ,

: tainage

ditches and eventually to the Caney River, ,.,":i'".' ....." '".','",: .
, I'i i _ p ,

The remaining sites including the day tank transfer,.,spill,"wi_,J)"c:a_bil_g spill, ,

Main Tank Farm leaks, and Surplus Storage Are_qe'ak,,,are'.a_tl confirmed

releases, although the former two were reported!y cleaned'u'p. Each of these' at , , i

releases has resulted in surface soil con.tamin'_tlon;.,and any residual

contamination may result in groundwate< a_d_.urf_:e'-'_ater contamination,
i , i , _, , , j _,, w w

• _ ,, % '4 '%

NIPER has no soil surface-water, an'd ._l_',oLJ'r_wa_ermonitoring program, as

discussed in Sections 3,2.3 3,3,:_.,.4,(FI ii_'g :1"),and 3,4,4,4 (Finding 1), to
identify the concentration and.e_te'nt"of actual and suspected contamination

'% '% '% '_

from inactive waste sites and rele_',_S, '"
d i qo

4,5,2,4 ¢ate_torv IV..",'.,I:° ' " """_:'
,. ....... ' _, '._,,, '_' ,,_'

.1 '. _.

• ,' ,,' •

1. Lack of ir_ar,.tivewas,te.gjtes and releases investiqations,. Inactive waste sites

_ and re_e"_¢es.:have r_"been investigated at NIPER in accordance with DOE

CER_.A, Or,_e'r'S_l_. 14.. '! ",.i"
• . ,,

Spi!lsi"unplanned releases, and inactive waste sites at NIPER have not been
, '

iden}i_ed and investigated, DOE Order 5480,14, dated April 26, 1985, requires

that each DOE site submit to DOE Headquarters a Phase I Installation

Assessment (lA). The purpose of an lA is to evaluate site history and records in

order to identify inactive hazardous waste sites and releases that may pose

environmental or public health risks and may require further characterization

and remediation,

4"49



JLll,

An lA has not been developed for NIPER, During the Survey, information,,

obtained through review of historical photographs and site records, visual

inspection, and personnel interviews indicates the presenceof nine potential
inactive waste sites and releasesthat could be addressedin an lA, These are

listedabove in Finding 1of Section4,5,2,3 and describedin Section4,5,1,
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APPENDIXB

SITE-SPECIFICSURVEYACTIVITIES



B,1 _re,Surv.eyPreparation

The DOEOffice of Environmental Audit, AssistantSecr(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 tsoperated for DOEunder a cooperative agreement by the

Illinois Institute of Technology Research Institute (IITRI), Mr, Joseph Boda was
_ designated the DOE 'ream Leader, Mr, Lee Stevens the Assistant Team Leader, and

Mr, Alex Crawley the BPO representative, The remainder of the t,eam was
! ,

composed of contractor specialists from NUSCorporation and ICF,Inc, (.,Appe,ndix A),

_q,,14 'l ' J

Survey team members began reviewing NIPERgeneral environ_et_tal doc'_'_ents
III 4j p ,

and reports In October 1987, Messrs,Boda and Stevens,along v_;h.,t_,me,mbers of

NUS Corporation, conducted a pre-Survey site visit on J,a_'_a,ryi'8',!tc)2'C):'1988, to

= become familiar with key DOE and NIPERpersonnel: Tt_e_.,.l:_'j'edi_e facility and

completed a cursory review of the documents assemble,oi,in response to an
_. information request submitted to NIPERon Decttm_er.::2,_",,,,!9'l}_.The request listed

° environmental documents and reports reqOi,_d"[_,i,_'"_J:_Jrvey team for Survey
_ t 4

_,, ,_"iann_n_purposes. ', ', ".". '."
" _ J i '_, % %% '_'% `%

*I.I , i_i,, o i 'i

The Surveyteam reviewed the info,,mationj_'ece'rvedduring the pre-Survey visit and

- prepared a Survey Plan (Appendix C)",_,'o_"I_','NIPER facility, This plan described the

specific approach to the Survey for eac'h'.'i_fthe technical disciplines and Included a .

preparedPr°p°sedforSChedUleuseby,.t_,_Su_,yeyf°ri"t'he'o_',_ite.a'c_{.'ivities,l.e.a,,_l,,,,A Health and Safety Plan was also
,, 4 ,"

. B,2 O_:$Ne'Acttvttte =v

The oR!Nte,"phas_i'o,fthe Survey was conducted during the period of February 29
thro_gh,Ma'rch4,'i'988. The opening meeting was held on February 29, 1988, at

NIPERand,was attended by representatives from NIPERand BPO, and the Survey
team mem_rs,

Discussionsduring 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 studies, engineering drawings, accident

reports, chemical releases, and spills, as well as various operating logbooks, The

research activities and associated processeswere carefully analyzed to identify

existing and potential pollutants, Site operations and monitoring procedures were

observed, where possible, Extensive Interviews w_re held with NIPERpersonnel

concerning environmental controls, operations, monitoring and analysis, regulatory
iI

permits, and waste management, ,, _, _
', o

The Survey team members met daily to report observa_tions,disr,_s_,ftnd_,.,,,gs,and _

evaluate progress, These meetings were also useful for plannlq_:#ch_,duleci,'_ges,
If required, to meet the overall objectives of the Survey, . ",," ,,,..,.

i _ %! ' ,

A site closeout briefing was held on March 4, 1988,kt whl'c_,the.DOE Team Leader

and Assistant Team Leader presented the Surve_ytean_!s preliminary findings and _-_
':1_.....'"'_t_"' ,y"'Pendlng addobservations. The findings were conslder.@d' '_III_1 al_ ittonal ._

i,q ,, o, *,_ ='"',w

o , la 'o, ",researchand review. ,. , , _
I__' , I', I ',, _'o _t

B,_ ,_amplin_ and Analysis ",
4 I Ii %q it | 11 i I ,_

III 'i _ _ i,.._ ',i * 11 _l l fill
, ',

llll Ii II

Based on the on-site NIPER survey';',,',ho' 'S°urvey-related sampling needs were
identified ':, ' ", t, iI I

,% i .i,
iI iI I 'I l_l i

,,o r ,,,,,"
B14 ..ReportP ,earatl,on. .' -

_' _'_, '._ '. I," 1I'

The Environ(fi_htat .Survey,P_eliminaryReport for the NIPERsite will be prepared for

DOE revie_,"'..%'l_'"p#_?imtnary findings are subject to modification based on, ,

comm _.'s",f_,om'I3P,O NIPER,and the DOE Office of Fossil Energy. The modified

findin'g_,Wt'll be incorporated into the Environmental Survey Summary Report.
,
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NIPERSURVEYPLAN

I
i

oO

, Oo

, • I, +, '+ 'I
Q'I + ' 6 +

,+l+,j +i oo,

+ i,d + + i +, o d

+_ +1i , j +
'l i

,+

+

+I ,+

+ 'o

+', ,_,, '+,

tI • ,

+_1, + '1 '+'1 'i, , , + o ,
• + i

J' #q, i Ai I +I'l+ I, +,
"I _, o

I I i

a i, t t +1

,., , _ ., ., ..

. iii a,+ + ++ ii I
i 1+, ', '+, + 1"i '%

I '
i,, , vo

+, '+ 'o

i °, ,, .;,
," ,, +i 'i+' ,i

+ ', ' i, + al
+ il ,' ,+ 'i

,* ,i ' ' l, ',1 +ii' i

++ 4+ # , 'I'

I 1,+ ++ ,,' ,i' i, i+,, sl
,,++ ' i i,. ii'

ii l

+ o+ i _ +, ,% _+,+

i' , i i l',l,l

l +II ilii+ t 41

I
#

I

.!



i

J

DOEENVIRONMENTALSURVEY
NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY

RESEARCH(NIPER)
Bartlesville, OK

February 29- March 4, 1988

1,0 INTRODUCTION

The Environmental Survey is a one-tlme baseline inventory o(,"_extstlng
= environmental information and environmental problems and _isk'_'::atDOE

operating facilities, The Survey will be conducted in accordancew,ll;h,,t_'_rrr_ciples
'0 d'_and procedurescontained in the DOEEnvironmental SurveyMan'_g(,'': i "''j 4, _ ,

%4 Iv' qr"o, i d : " ' J _ t_

The Survey Isan internal monagement tool to aid the Secre',t_r,,y,,and"Under,,,,Secretary
in allocating resources for maintaining aggressive enylror_'n_e/_t_',l'pro_rams and for

_ 0 0 liI 0. _, 0* * _

= mlttgatlng environmental problems at DOEfacil=t=es,',,,, ',,, ,,.' '
...., ..:::.,. ,.,

'q ,Ct.

4=i, • uil'_i Id|t ' • d , •2,0 SURVEYIMPLEMENTATION ',, '.
_" _o % "% % 'lm
11 ,_ _, i

The Environmental Survey at NiPER,wtll.'b_i'_ar_'a'_ed by the DOE Team Leader,

JosephBoda, and the Assistant Team I"_ade'r"iL'_'e':Stevens.Alex Crawley will serveas

the B'art_esvilleProject Office (BPO')','_:,&,p,re_'_tative on the Survey team, Technical

support will be provided by _ontractor"p_'r:_onnelasfollows',

" Radiation: ,.,"','.',::' ""'i',',,,.,,,'i,'i.''_'' Robert Lanza, ICFTechnology Inc,

Surface/Drinking W,a'ter._.",.'.' William Levitan, NUSCorporation*

Waste M'aoaiementi _'' Donald Habib, NUSCorporation

" '"'' a'_;_'S eases',,tfia'ctlyeW ites/Rel William Levitan, NUSCorporation

Hyi_r,ogeology/Storage Tanks' Wayne Downey, NUS Corporation

Toxic and Chemical Materials' Wayne Downey, NUSCorporation

Air' Robert Lanza, ICFTechnology Inc.

* Team Coordinator

C-1



r

+

' 2,1 _e.Survev ACt,!vit,les
J

Members of the Surveyteam began reviewing NIPERenvironmental documentation =
available at the DOE Offi-e of Environmental Audit in October 1987, From that

" review, a memorandum dated November 25, 1987, was sent to the BPOrequesting

additional Information, MessrsBode,Stevens,Hablb, and Levttan conducted a pre-

Surveysite visiton January 18-20, 1988, to become familiar with the site, to identify L

any potential environmental problems, and to coordinate plans for the upcoming

Survey wtth BPO and NIPERcontractor personnel, Dur'Ingthe pre.Surve¥'_yislt, the
team met with representativesof BPOand NIPERcontractor personnel.,,!n;&ddttion,

I i i,0,, ++ I_

the team toured the facilities and gathered documents assembled,.lay.+_tte'p'e.j_,.nnel
_' 14 • + i t '( i

in response to the information request memorandum, Additional tn;f0rmatlon'was
requested and received from BPOand NIPERpersonnel during t,_e'"l_e'S_ey visit,

based upon the review of available data on-site, '""i'''""," "".'.i'_,

'i . i, i

2,2 On-Site Activities and Reports ,... "..',.6,, +. 'q , I
t i. '!,,. '. ,ii ,_+
+i ''qM lt

di lil, +l_ ',is,+, + .''l

The Environmental Survey of the NIPERsit#, _Hl'_,e 'bonducted from February 29 to

March 4, 1988. The Survey will include the;i.fla,'eiJlt:i'_"qp_ratedby the Illinois Institutes +,, , . ,+ o .-

of Technology ResearchInstitute (llTRl_,to_#tCdl,_ttNI}ERi The agenda for this Survey

can be found in the attached Tal_'l'_'..1.""'_o'clifi'¢:lationsto this plan.may be made =

' during the course of the Survey, Ali rfl'e.'dific_tionswill be coordinated with the site

officials designated asSu!v_yicontacts., Tt_eon-site activities of the Surveyteam willl +I +"+ ',I'I

consist of interviews ,,+art"_'_°ns'_ltati_n'g,,, with, among others, environmental, safety, .

operations, waste ma_age'_ent,"ptl'rchasing,,,,.,,,,' ., and warehousing personnel; a review
of files and docu.men{s,,,u:i?ay_'i+_ble prior to the on-stte portion of the Survey; and

project-spect,fib"and_rea".s;'_;cifictours of the facility, Table 2 indicates specificareas
of interest.f,oi"e_._'_:flt.}_ technical specialists,

,' ii I + ++ +,, l
,' +i 'I l ++ 'I,

I i Ii, i, ,,, +i'

A ¢los+0,'iOi,'i_eettng,,will be conducted on Friday, March 4, to describe observations

and initi_iFii_}/_dingsof the on-site activities, A status report statlng 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 conclusion of the on-site effort, Subsequently,

sampling and analysis CS&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,

t,



i

3

will then be used along with BPOand NIPERcomments on the Survey Preliminary

- Report in the preparation of a Survey Interim Report. The findings of each of the

_ Interim Reports from ali scheduled Surveys will be updated as appropriate and
included in the Survey Summary Report to the Secretary, which is scheduled for

i ¢

completion in 1989.

2,3 SampllncjandAnaly.sls

Based upon the results of the on-site portion of the Survey, the Survey'_eam will

identify SlA needs, if required. A sampling team will draft an S&A PI.a_.bil_edupon
- these need,;. The AssistantTeam Leader, Lee Stevens,will coordl_ate.'t.'ln_'_e_i.ewof

this S&A Plan with BPO, the NIPERcontractor, and EPA'sEnvtror_' 'e_:t_l ion[tdring

SystemsLaboratoryatLasVegas,whichhasqualityassuraocei_,_rf;_Silltyforthe
" Survey'sS&A efforts. Results of the S&A effort, ,f condu_l'i'v_jll i_e'.t.ransmittedto

the Survey Team Leader for incorporation into th#,.!nte'rilm,::.R'_ertl The Interim
Report should be available in late 198_. '_ " " ",,'_,, I'0 %% _', _0

,R i t_ *m "_' .i.' '1_

3,0 AIR EMISSIONSAND RADIOACT4VE'_A.ERFALS. ",, _,/,, ,,,:
_ll, _ _'o _, 4 _1 _

- 3.1 IssueIdentification ", " _,,

, % *, %

The radioactive and regulated/hazard'aO_ ai'_:related Survey activities will involve an
assessmentof the labora{e,hy-wide _ir gmission sources, emissions controls and' '

sampling/monitor ng,d'at'a. ' " " "'Are_,el,,ln_,estigation will include laboratory emissions

of acid fumes, toxtc°_eta.ls, o ahics, and volatile hydrocarbons (VOCs), and the
, . _ _' ,ao,

emissions of c.arbe_ m.ooo.xllde nitrogen and sulfur oxides, and VOCs from fuel

burning equ'lla'me.n._.Ope_giional and procedural practices associated with emission
- control w4Jl'a't_6:_';_luated.

The ge_e',f=_'lapproach to the Survey will involve a review of existing environmental

reports, i::_ie.micalinventories, operating procedures, ventilation diagrams, stack
monitoring reports, and other relevant documents to identify significant sourcesof

air emissions. Following the docume,lt 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

.=
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exist!ng control and monitoring equipment for the air contaminants, and assessthe

potential for environmental problems from the emissions,

The radiological materials assessment will involve inspection of former radioactive

materials storage and handling areas. Radioactive materials are not presently used
at NIPER.

Several areas for specific investigation have been identified during a review of
available documentation' ,'"II °j

, I0

,'4. '. '.

., • ', a, '_

• Emissions of criteria pollutants from Buildings 6 ann'1.7;" ' q}
a"h_'d'.'' her

combustion sources; .""'"""':. ! " :"_l 4 ,p ,

• VUC emissions from petroleum/fuel laborator0e_,and ot.h_r laboratoraes,

storage areas, and the paint shop; ,_.. ., ...
• Ambient air concentrations of particulateS._, carl_d'n".__oxide, nitrogen

and sulfur oxides, and volatile organic.¢o._l_obndsi"o_ and off-site;

• Evaluation of the effect of la borat_y'_l_isi_l_'_r_ air quality'

• Former radioactive materials stora.ge,_d'_l_a':..n,dling;and

• Potential/actual emissions. _f_'il'e.g'_i

es'a,te'd/haza rdous pollutants,carcinogens, and tox.ic:_'s.l_:l_islt'_"r_'_"from unpermitted'and/or
' , . , ,

uncharacterized sources. '.,,',,. ".i",.• '° . .
.. ,o °% •

°, i° ',

s,, °,, "% !l, I

3.2 Records Required. .-.
. , , r o""r • o' .. -., ,._,, ,,

• Emissiong:_a'ia'I'o'r rese_rch and development engines (test reports); "

• Local_iilbieil",tl;_!r..q'cl_lity data for criteria pollutants;

• De_.r.iptige.docufnentation on existing and proposed add-on air emission
,'o . v ,e,,,.,_. ' " _,,_

..' "con tro_',e q UIpm e n t;
.'" ," "' ' °0 % I°,

,e,," .Ventilatii_n system drawings' . '., ,° .' /, 0

o',.._,:Operating, testing and maintenance procedures for air emission control

'a',nd 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.

C-4 _,



4.0 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 specia.lty area. NIPER activities

that generate wastewaters will be reviewed through a detailed field evaluation.

Discrete liquid discharge points will be identified and evaluated to develop an

inventory 'of wastewater sources, A review of the present conditi_'_ of the

wastewater collection and treatment systems will be made, .,Ci.q,u!d waste
_ treatment, processing, collection, and handling equipment will,be.exa'_Jn'_d and

records of operations will be reviewed The objective of the"r_'vie.w' is to i_ild a

Survey information data base for the identification of ph y,s!cale_.Ct,gh'c_'0fexisting

or potential environmental contamination, Additionall"_;,id'.Hn.kin_gi_ater sources,• % o,

- treatment and distribution systems and drinkin,_o, wa__t.',i_l.13a'l:r_ydata will be
reviewed. '_'/,"':,. '",,'",,_",0

,. ,r',, _ ,,

,t q,. %, ',. ,.. r o ..,iwl _

The Survey will concentrate on areas of potential c_b_ern including the discharge

- of contaminants into surface waters..,T.he: _' _,.ve'y,i.'.wJ.II'also include an identification

of potential cross.contamination t:letw.egq_:¢'h'e_[cal/radiological, potable, 'sanitary,
' I' %, "', ", '',_ "i _

and stormwater sewer systems. Sp_.c0f,c.attentlon will be paid to unknown or

potential discharges into an inappr_'r,iat_' sewer system which might cause a,_o '. , I

particular contaminant to beundetected"or untreated. This will be accomplished by

a thorough review...of,'.,slte fa¢_[i_!_"in conjunction with a review of standard

operating procedd_.,_ CS(_'Ps)Joi'"t,he operation and maintenance of wastewater• .p. ,. . .

discharge equJpment,'..:f'o,l!owecl by .record review, interviews with site personnel,
and observa_n .o_f:._roced_'res.• o . .,

A rev_elw" pas_.i_water and wastewater conveyance, treatment, and disposal
• , .o ,

systems-iwill also be accomplished during the Survey to evaluate what

environn__al problems, if any, may exist asa 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 Compliance Certification;

• 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 ,",
° *l

-.,. '. ,

5.1 Issue Identification .-,.,. ""
't ' "t '_

.i lo , _ •

.'o ,: ...

The Survey procedure for activities related to waste ma_ageh_enT_i's:.t_ _review

known sources or activities and identify any additionat,i's_u')'ces Or.,'a_ivities thatI. J° . °° °w' _
0 • 'J ,,

have the potential to result in contamination of envir._nmental.me_ia,
"_ .. '° %

==f,, %° *, ', 'l

Hazardous/radioactive/solid wastes will be track_d_l_'6.UgN,the system and waste-

related site activities and records will be;.r.e;_i_w,.ed._a develop an inventory and

assess NIPER'swaste management practice'_.ii'_".,.'_".2;"...'_''"
e

,. ',., '_.,. ii_: '%',,
, i

,ao • , . ,._,= %1

During the hazardous waste po_t_on'o,f',,the Survey, the team will devote a
'% '% 'o_ °,p

significant portion of the.time on-'si,.t,_.,t_ia detailed facility investigation of

hazardous waste genera{_i._q, stor.a_e':'and disposal practices. In addition,
hazardous waste tra nsf_r'_ ndg.t'ora_e"areas will be examined,

o' f ,' _,, "'o '_

The review of r.adioac'ti,v_,a.n_,.honhazardous solid waste will be similar to that for

hazardous w:a_t.es,,:'Proc_dt_res will be evaluated to determine the NIPER waste

classification"pTi_[_es:.::"The detailed investigation described above will produce

infor, r_at'io_ _on raqioactive and nonhazardous solid wastes so as to delineate any
".. ',.' .. ' a._

previously'"unidentified sources of waste that have the potential to result in
% %,

environm'e_,at 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



develop an understanding of past and existing waste management 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 ,review of

available documentation' ...... ..,• '_ °
°_, t,

_°,,q

s_ i J'_ _ i '1 d

, ,' ,,i ' _ o'• Waste oil management practices, .. , ,..
, ', ,' 6'

• Hazardous waste identification and documentat,[gn; '".i",: .... ":.'.':'"

- • Solid waste management procedures and wa's_"'J:egreg'a'tion practices;
=

and ,.- ' ,.

• Storage and disposition of scrap/salvage matedals'i,,",,,
. Q '_. dl"l. '°°q_ 'q', d

,i w_. °, "'", _ O

5 2 ' Records Required ._.,. ".,.,e ,,o ', t , "_

i ", % ,= •

_ Documentation, procedures, and. ini'e_r3:a[',"arld e'xternal correspondences, not

already submitted, associated witt_:i'he.......f'_fl.bwing"topics'""'"''"" '"
°,

,_, , _

• The responsibiri-!ie,.s and ,act&ities of lab personnel in identifying,
°, ,j , t ,o .'° .,D

5egregating,.,_torlng_'.ant;l."handling (1) nonhazardous solid waste; (2)

hazardo_Ji_'i.'w,as'.te; .(3')."_:'adioactive waste, if any; (4) hazardous and

nonhazarcioAJ_'bi.o'l.o:cjical.waste, if any; and (5)waste oil;

_- • Q.Ua."nt!,ta'tive_nd qualitative characterizations of each of the five waste

. , l,' .,

,_ '" lhe re'_R_nsibilities and activities of other NIPER personnel including the

".,i" i..g'itesafety officers; and

• ""ilia,be equipment u_ed in picking up and transferring from the points of
generation, transporting between on-site facilities, recontainerizing,

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 Response,

Compensation, and Liability Act (CERCLA) regulations, The Survey wi_.'_focus on

current and future environmental problems related to past land disp.o.s_l:.,practice

ili......: rand past spills/releases.

As part of the Survey, records indicating the types and ,guan'tilti'_''_f.'materials

disposed of in inactive waste sites will be evaluated, as v_ill:_he fa_il'it.y design a!_d

methods of waste containment, Information avaiJable _r__g_':,,historical aerial

photography, interviews, and site documents, tuch"a_,.Incide.nt Reports, will be

assessed to identify inactive waste sites and releas.e_.an'd.dNturbed land areas, and

to further define site locations and assor,j,at_d"cha_ges in appearance over time.

Visual inspections will be conducted for ina,c_ve sjte.,s _'nd releases to note surface

features and to locate potential moni_£1;i_l'g_l_iOi;_ts.'°'"

• , , *, %

"_ Any inactive waste sites that have un'd_go'ri'e remediation will also be addressed.
I_ecords and analytical da_a"4n support"of the site cleanup will be obtained for

review. Inactive tanks.'bl"con'ta'ineN.._at may have held hazardous substances will

be located and thei¢i_at.ug.'.assess'ed. Former storage areas and staging locations will

be included in .this effo'_i E.a',¢;l_' of these facilities will be evaluated in terms of the," .t'4q, , '% . ," .,_

potential tc_..CaOse:a'presen{ or future risk to workers, the neighboring population,,. ", o," ,

or the env_.or_n_"e_t:"'"

. °_' ,'

6.2 ii" ii Records Required

• Incident Reports and

• Aerial/historical photographs.
, ,
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7.0 HYDROGEOLOGY

7,1 Issue Identification

A major concern for the Survey is the potential sources of groundwater

contamination, In addition, the potential impacts of any existing ¢ontaminatLon on

aquifers and the impacts of off-site movement of contaminated groundwater will

be assessed by the Survey team,

A general review of existing data will be required to determine the.,useIo.lness of

this information for the purposes of the Survey, Interviews with s,jte._ersiS"_.nel will

be conducted to define local groundwater conditions, In addi,ti_t_','i_f.ormat'ibh on
'l 'o ." .b' .

regional geological and groundwater characteristics will be,¢ollec_e'd, .... ',":,'

Several areas for specific investigation were identifi_d.dur'iq'g_.l'e_ew of available
%, % ", _i ' •

documentation , ",. '., ,
q,a''_,i4 ,_, ';.% %, ',,_

= 8 'i ' "' '" J :m
' q'_ "% _ _% '_'" ,m

• Underground stOrage tank le,ak 't__t;in'g,_'.age, construction material,

content, and location; ;":"'"" '''''_'''' "':'
o4, , _o % 4

• Aboveground storage ta n k'spill.co'.n'ta'iqm'ent;
• ", ', °'_'u_ ',0 _

• Solid and liquid waste ma'_,_gen_'e.ntoperations; and

• Regional and local ground'vva_:er':fl_ws and quality.
t . .

, 0

• ,,

7,2 Records Re_i_i:_ed '".'.'.'".,.,,,,',",_"'"'
_" _ ,'_,

• Rep.ortsor data, de'scribing regional and local groundwater conditions. -

,8.0"" ....T,J^i'C,.._,,_H MICAL MATFRIALS--TSCA

8.1 " i,""i.il'ssue Id;ntification ,

, °

: 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, pesticides, and herbicides will also be within the scope of th_s

effort,
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Ali toxic and hazardous substancespurchased, 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 useof asbestosat NIPERwill be reviewed to identify pathways of environmental

contamination, Also, asbestosremoval and disposal practiceswill be evaluated to
define potential areas of concern,

q' ;q

Pesticide/herbicide usage on the site will be reviewed to determine,-the". :,risksof

environmental contamination, The review will focuson applicatio,_re,io'raV,i;t_rage
and disposal practices, and environmental monitoring procedu_,e_':,',""'i: i: '"":'

Several areas for specific investigation were identl fi ed d_ii:ii_'_"a,reit"ei_v,of avatlabl.

d " '".,i "• .44, tocumentation' ,, ,, ,, ,.,.
4 h +' '_,

l'vW"++''+ ,,. %, %+ J '"*''

• Chemical procurement procedures l. .,, .,, ....1,.',
+++_ +_; +.%% t .,, mi lA

• Material QA procedures; . .+% ', ,,
0, +, o .+ + lp

• Toxic and hazardous materials inv,'e_to'r,_;..'"
, +i,. _, ., ++ i "'+ '+lt

q " ' " ' ', + .+'i 't, ', • '

• Operator and technician trat_i41_l,;' .,' ,.,. "
l+ , '. ', ''l, l +i q

• Decontarnination/dispos'mt+mai_ifests and records;, 0+ _, ,.

• Maintenance/inspection Io_l'b.'_,ok+iand

• Chemical and p+i?'eleum st,o,ra'{e,
,,.i".i.: +',.';',,,

8.2 RecordsRe_uir_'d '"""'

.,.,:,,, ,.,/;":
• • N,O' 'clcli_ nal tox'ic and chemical materials information is required at this

, 1, ,p,, 0_ •,,,.lime,, ,,..... .'.'." '
,"i'.,'"'",, ".'."'.+ , + +

°w'

'o% o_,

'" \C,u
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TABLE2

NIPER ENVIRONMENTAL SURVEY

AREAS OF INTEREST FOR TECHNICAL SPECIALISTS

WASTEMANAGE.MENT ' - Hazardous Waste
'b, Habib .... Non.Hazardous Waste

RCRA/SolId Waste Permits ,'
Mixed Waste ', ',
Radioactive Waste .,,,,',. ",

i II I

,l 'i 0 i
+, d tl _ '

RADIATION - Radioactive Emlsslonsa_,'l_ff[uents '"'
R, Lar_'za Source Controls and Moh{_ert'nl_, ,,,.

Radioactive Waste,,,",., ",,'.,, '" "
I I_I # 'ii I 'I

AIR - Meteorology,,',., "'.,"",,,'"','i,"
_'--_[anza Local Air Qua'I'll,Data,,",. ,

Emission,_O'ar¢_.i:qntrsbl and Monitoring
Envi rgqm_.'a I MQ,6j_ori n g - Air
Air.PeP_i,_s a'n_,,Air Emissions Inventory

,, SURFACE/DRINKING WATER -,:, E#f,tuent,,5ou_.es
W Le'vitan ,:.,. '_¢_ast¢_a,ter (Process and Sanitary '

' ',,",,, T_ea,tmen't) Facilities
",.,"_o6tibg Water System

"D,'N.nk_ingWater Distribution
"'"' . S'_6rmwater Management

,,,":, ' " .,"',.:Spill Prevention Control and Counter-
,,,.',,,' ",, ',., ,, measure Plan

':i '," ,,, ,. v Aboveground Storage Tanks
' % .' ," i

. Waste Storageand DisposalSites(Pastand
TANKS "',,:',,, .," .".,,, ' Active)
W, D,ow,ne'y,,_,.':.....,z.'," Spill/Accident Locations

Regional Geology and Groundwater
' " ' "' Well Inventory and Construction

'. " .' Groundwater Monitoring Program and,,,
,.',,, Studies

',.," Underground and Aboveground Storage
Tanks
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LISTOFABBREVIATIONS,ACRONYMS,CHEMICALSYMBOLS,AND INITIALISMS

,, AAq ¢ Ambient Air Quality Standards
_ AST aboveground storage tank

BPO DOE Bartlesville Proj_ct Office

CERCLA Comprehensive Environmental Response,Compensation,and
Liability Act

CFR Code o_ Federal Regulations
cre3 cubiccentimeter(s)
CO carbon monoxide

', o!

DAS Deputy AssistantSec'retary ..,, , :
dB decibel(s) ...........',,
DOE U S,Department of Energy ,, , ', ,

, qJ ao
I # e

EOR enhanced oll recovery ,, ', ,,' • ....
'_ _' Irl'' 40 qeq$EP extraction procedure ,, ', ',

EPA U,S,Environmental Protection Agency,,;.,,',.,, ',,",
ERDA U,S,EnergyResearchand Developmen_:,,Adi_l'Dlstra_lon

qlI aql oo j i, i i o ''_

_1| _1 li Al I

°F degree(s) Fahrenheit . ,,,',,, ,,,,,,
FHWA U,5, Federal Highway Admint_l_r#tio_:",,, ','
_3 cubtcfeet .:'., '-,,':.,' .........:;,

ft3/s cubic feet per second ,,.,, "[',,,, '".,'",,..
i '1

gal gallon ".. '" :,,:,
'", I_ii_, °I _,_,Ii|

HC , hydrocarbons ',,"., ",,,",."'_, ','
hp horsepower ",'", '","',

: hr hour ",,"', "
HRI Hydrocarbon Recycl_l_;Incorporated ,

H_jSD hyd(o,9e'n,suIfide ,,,':,U,S:'b'epar:tr_,r_'ef Housing and Urban Development

HVAC __.,attq_' -_.'_,' _ven't,il_o n, and air conditioning,
IA ,......j_'staf'lati_i_:_kssessment
liT , ,,,'",,""'':ItI0no_"h_tlt ute"- ' of Technology .

-- tlTRI :,,,',:,,,.,,,'_iJ,inoisTnstltuteof Technology ResearchInstitute
• ,l,. p_ _ e t=

kg " "', ",kilogram
i # o i'_

' i

Ib ",Z"_',.''' pound
,.

MAAC '.,' Maximum Allowable Air Concentration
mg/L milligram(s) per liter
m=n 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

_=
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LISTOFABBREVIATIONS,ACRONYMS,CHEMICALSYMBOLS,AND INITIALISMS

NO2 nitrogen dioxide
nitrogen oxides

NNpOI_ES National Pollutant DischargeElimination System

O_ ozone "G Office of Environmental Guidanceand Compliance(DOE)

PCB polychlorinated biphenylPOTVV pul_llclyowned treatment works
ppm part(s) per million

FLCRA ResourceConservationand RecoveryAct
.I

S&A sampling and analysis " ';,
,+ '+

SO2 sulfur dioxide ,+:,,,,,. ,
SPCC spill prevention, control, and countermeasures ...,, ..
SQG smaI/q uantlty generator ,,,,'"'",..,, ",,",,,

,+ i q J_
t' 41 t

TSP total suspended particulate "' " " '
4 ,% , ,+

= + + l, + i

_g/m3 microgram(s)per cubicmeter ',.',',, ',,, ',,'.,+ + , +j _pt

UST underground storage tank ,., ,,,',,.,,'+.,,,
'¢ s, , 0

VOCs volat.lle organic compounds., ,,i,,+, ',,.,,

WOSC Waste 011ServiceCompar_,., '"',,_'::,.....:'..,,'.:'

yr year ;, ,,.,, ,.,.',,, '.'
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