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PREFACE
TO
THE DEPARTMENT OF ENERGY
ENVIRONMENTAL SURVEY PRELIMINARY REPORT
FOR THE NAVAL PETROLEUM RESERVES IN CALIFORNIA

Thts report contains the preliminary fmdmgs based on the f:rst phase of an

Secretary of Energy John S. Herrmgton to strep 'e':""the envnronmental safety and
health programs and activities within D‘E T

_“lpurpose of the Environmental
Survey is to identify, via a "no-fault"” biaselin .Survey of all the Department'’s majai

operating facilities, environmental:probl ms and areas of environmental risk. The

identified problem areas will be: prlontlzéd of a Department-wide basis in order of

importance in 1989. B

The findings in this repor‘c are subject to modification based on comments from
NPRC concerning. the techmcal accuracy of the findings. The modified preliminary
findings and any other appropmate changes will be incorporated into the
Environ mentafSurvey Summary Report.

February 1989
Washmgton D. C
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EXECUTIVE SUMMARY
Introduction

This report presents the preliminary environmental findings from the first phase of
the Environmental Survey of the U.S. Department of Energy (DOE) Naval Petroleum
Reserves 1 (NPR-1) and 2 (NPR-2) in California (NPRC), conducted May 9;“‘20, 1988.

The Survey is being conducted by an interdisciplinary team of emmonmental
specralrsts Ied and managed by the Office of Envrronment, Safety and Health's
e experts being

e
Ved

......

supplied by a prlvate contractor. The objective of ‘the Survey is to identify
environmental problems and areas of environmental rlsk assocrate& with NPRC. The
Survey covers all environmental media and all areasof envrronmental regulation. It
is bemg performed in accordance with the DOE Envrmnmental Survey Manual. The

;: ::::

observations of the operations carrned on a’r NPRC and interviews with srte
personnel. S “ b

LN

Site Descriptiori

The NPRC is located about 25 mlles Wwest of Bakersfield, California. NPR-1, referred
to as Elk Hills, covers appro%rmate!y 47,985 acres and now ranks sixth among
domestic producmg orl frelds with an average daily production rates of over 100,000
barrels. The reserve is: arso a large producer of natural gas and natural gas liquids.
Almost all of NPR‘J i operated according to the provisions of a Unit Plan Contract
(UPQ)". executed in 1944 by the United States and Standard Qil Company of
Calrforma, now C'hevron U.S.A. A small portion consisting of approximately 1 1/4
sections of NPR-1 owned by DOE has not been included in the unit. The UPC enables
the unit partrclpants to develop the field on a reservoir basis rather than a parcel-
by-parcel basis. Under the UPC, costs and production revenues are shared in
accordance with the percent of total oil reserves underlying the participants’ fee
lands. This percent is approximately 78 percent DOE and 22 percent Chevron.
Operating and financial decisions are made by an Operating Committee consisting
of one government member and one Chevron member, each having an equal vote.

ES-1



The actual operation of the unit properties is the responsibility of the Federal
Government. Revenues fromsales of the Federal Government's share of production
as well as reimbursement from Chevron for its share of costs are deposited in the
W.S. Treasury’s Miscellaneous Receipts account.

Facilities on NPR-1 include 2,200 wells (1,300 of which are active), 4 gas procassing
plants, numerous storage tank facilities, over 500 miles of pipelines, support
facilities, and over 250 miles of roads. In August 1985, field developmpnt and daily
operations of NPR-1, and some activities for DOE-owned land on NPR- ,were being
performed under a 5- year management and operating contract wrth Bechtel

generally south of NPR-1. The Federal Govemmem ha.s aurface ownership of 10,446
acres (34.6 percent) and the remainder isi pmvateiy ‘owred. About 90 percent of
DOE's land has been leased for :oyalty share Th@‘re are seven unit agreements
between DOE and six lessees (ARCO), Chevron, Mobtl Phillips, Texaco, and Unocal).
The Buena Vista Hills field has beren prcducmg continuously since the early 1920s.
Most wells on NPR-2 are consnd@red str:pper wells” (i.e., wells that produce fewer
than 10 barrels of oil perday (BOPD).

The Survey team, met wsth representatlves of 10 agencies representing Federal,
state, and county gavemments on March 3, 1988. The representatives expressed
concern over ‘a wlde varlety of actual and potential environmental issues and
problems The 'major concerns raised involved'  potential groundwater
contaminatlon due to wells exceeding rnaximum authorized injection pressure and
the" iack of or unknawn integrity of abandoned wells; the rate of habitat
restoratmn especially for the San Joaquin kit fox; nitrogen oxide emiszions; lack of
adequate sefondary tank coritainment; and disposal of produced water (briny
water from oil formations). All of the environmental concerns identified by the
regulatory agencies, to the extent they were within the scope of the Environmental
Survey, are addressed in this report.

m
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1

®na



,J,

Summary of Findings

The major preliminary findings of the Environmental Survey for the NPRC are as
follows: |

e There is no formal waste management program, which may lead to
Improper handling and disposal of hazardous wastes. This situation
exists despite some waste management related policies and {grocedures

u,

® There is a potential for an uncontained release of tdxic’jhaZdrdous
materials, such as gasoline and crude oil, from storége tanks te natural
drainages and in some instances to trlbutarles of regulated waterways
due to inadequate secondary containment.,;

®  Disposal of produced brmy water {s degradmg the on-site groundwater
quality, and has the potenﬁa1 fdr c0ntr1but|ng to off-site degradation of
groundwaterqualtty ' -

e
3 .
0

Overall Conclusionsw_.--“'j:i'
The Survey found na envirOnmental problems at the NPRC that represent an
immediate. threat to human life. The environmental problems identified at the
NPRC by the Survey team confirm that the site is affected by a number of
envnrqnmental*problems that are the result of both past and present operating and
was‘ce maﬂagement practices. These problems vary in terms of magnitude and risk.
A comp}.e.t,e understanding of the significance of some of the environmental
problems identified requires a level of study and characterization that is beyond the
scope of the Survey. Action currently underway or planned at the site will
contribute toward meeting this requirement.

ES-3



Transmittal and Follow-Up of Findings

The findings of the Environmental Survey for NPRC were shared with DOE's on-site
management staff and contractors at the Survey closeout briefing held May 20,
1988. The Office of Environmental Guidance and Compliance (OEG) and Office of

Petrcleum Reserves were briefed on the Survey findings on May 31, 1988. By July

28, 1988, the NPRC management staff had developed a draft action plan to address
the Survey preliminary findings. A final action plan addressing alJ the Survey
preliminary findings cited herein will be prepared by NPRC staff wwhm 45 days after
receiving this Preliminary Report. Those problems that involve, axfenél,ed studies
and mul‘cnyear budget commitments will be the subject of the Eﬁvrronmental Survey
Summary Report and the DOE-wide prioritization. - i

Within the Office of the Assistant Secretary for Enwronm@nf Safety and Health, the
OEG has immediate responsibility for momtormg envnronmental compllance and
the staius of the NPRC Survey fmdmgs The I "f

environmental audits that will be mﬂtated toward the conclusion of the DOE
Environmental Survey in 1989, ' R, |

£S-4
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1.0 INTRODUCTION

The purpose of this report is to present the pr’eliminary findings made during the
Environmental Survey, conducted May 9 through May 20, 1988, at the U.S.
Department of Energy (DOE) Naval Petroleum Reserves in California (NPRC) in
Tupman, California. The Preliminary Report’'s contents are subject to revisions.
Revisions to the preliminary findings based on'the NPRC technical review, and based
on other information that may come to the Survey team’s at‘centlon, will be
incorporated into the Environmental Survey Summary Report. NPR f is currently
operated by Bechtel Petroleum Operations, Inc. (BPOI), DOE's, rnanagement and
operations contractor. Additionally, EG&G Energy Measurements,lm (EG&G) , has
been contracted by DOE to carry out the NPRC endangered sgedns program, and
Systematic Management Services, Inc. (SMS), is the DOE suppnrfservxces contractor.
DOE NPR-2 leased properties are operated by the Iessees BPOI assists DOE in
monitoring lessee operations, and EG&G dssmts |n meetmg environmental
requirements there. i

by Secretary of Energy John S. Hem gten on September 18 1985. The purpose of
this effort is to identify, via no fault" baséllne Surveys, existing environmental
problems and areas of envrronmentaJ rlsk at DOE facilities and to rank them on a
DOE-wide basis. This rankmg will enabfe DOE to more effectively establish priorities
for addressing envnronmental problems and allocate the resources necessary to
correct these problems Because the Survey is "no fault" and is not an "audit," 1tis
not designed. te ldent{fy specnﬁc isolated incidents of noncompliance or to analyze
envuronmental management practices.  Such incidents and/or management
practices. will; howewar be used in the Survey as a means of identifying existing and
potentral envrronmental nroblems,

The NPRF Environmental Survey was conducted by an interdisciplinary team of
technical specxalusts headed and managed by a Team Leader and Assistant Team
Leader from the DOE Office of Environmental Audit. A complete list of Survey
participants and their affiliationsis included in Appendix A.

The Survey team focused on all environmental media, using Federal, state, and local
environmental statutes and regulationrs, accepted industry practices, and

1-1
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professional judgment to make the preliminary findings included in this report. The
team carried out its activities in accordance with the guidance and protocols in the
DOE Environmental Survey Manual. Substantial use of existing information and of
interviews with knowledgeable field office and site-contractor personnel accounted
for a large part of the on-site effort. A summary of the site-specific Survey activities
is presented in App‘endix B, and the Survey Plan is presented in Appendix C.

The preliminary Survey findings, in the form of existing and potential
environmental problems, are presented in Sections 3.0 and 4.0. Sectsd”' 3.0 includes
those findings that pertain to a specific environmental medlu g, air, sail,
surface water, and groundwater), whereas Section 4.0 mciud"_' s those thatare non-
media-specific (e.g., waste management, radiation, and qualny_as;m {.‘ce) Because
the findings are hlt_.,"!ly varled in terms of magmtude, cr"kf,::and‘ chie ctenzatson and

follows:

Category lincludes only those fmdlngs whichiypased upon the information available
to the Team Leader, involve |mmedtate threat to human life. Findings of this type
shall be :mmeduately conveyed to thé-fesponsible Environmental, Safety and Health
personnel at the scene.or in control of the facility or location in question for action.
Category | fmdmgs are Lhose énvuronmental problems where the potential risk is
highest, the confldence in-the fmdmg,\based on the information available, is the

strongest, and the approprnate response to the finding is the most restrictive in
terms of artema;rvesm

Ca’éefg.gry',}i findiﬁ’gs encompas; one or more of the following situations:

° ""-’"'Mul‘cipie or continuing exceedances, past or present, of a health-based
environmental standard where there is immediate potential for human
population exposure, or a one-time exceedance where residual impacts
pose an immediate potential for human population exposure.

1-2

!

[
\\
\

. ‘ '
B —

A |



' i\‘. I '

1,

B

Y O |

W B

4

¢  Evidence that a health-based environmental standard may be exceeded,
as discussed in the preceding situation, within the timefram= of the DOE
wide Survey.

® Evidence that the likelihood is high for an unplanned release due to, for

example, the condition or design of pollution abatement or monitoring
equipment or other environmental managernent practices.

o Noncompliance with significant regulatory procedqr‘eﬂ‘iﬂ;{' '

substantive technical regqulatory procedures desiqn '

indirectly minimize or prevent risks, such as mad.e ;

failure to obtain required permits.

.e., those
Q. directly or
> moriitoring or

Category I} findings include those environmental probie";'
but the definition of risk is broader than in Categdryl Th

.

h‘ere the risk is high
._anormatlon available to

the Team Leddnr is adequate to identify the pr b‘em mt may be insufficient to fully

Office as to the apnropriate response; ’however the need for that response is such
that management should not wait’ for, the c.ompletaon of the entire DOE -wide
Survey to respond. Unlike Lategory Hmdmgs a sufficient near- termé resporise by
the Program Office may include further characterization prior to any actlon taken
to rectify the situation.. These problems will be included in the DOE-wide
prioritization effort to ensure hat DOE s limited resources are used effectively.

'.'

Category Il fmdlr:gséncompass one or hoth of the following criteria:

® The &xts*pnce of pollutants or hazardous materials in the air, water,
' grc:m’n:iwater or soil resuiting from DOE coperations that pose or may
~pose a hazard to human health or the environment.

e “The existence of conditions at a DOE facility that pose or may pose a
hazard to human health or the environment.

Category Ill findings are those environmental problems for which the broadest

definition of risk is used. As in Category Il, the information availanle to the Team
Leader may not be sufficient to fully characterize the problem. Under this catecory,

1-3



the range of alternatives available for response, and the corresponding timeframes
- 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 also be included in the
DOE-wide prioritization effort.

In general, the levels of pollutants or materials that constitute a hazard or potential
for hazard are those that exceed some Federal, state, or local regulatlons for release
of, contamination by, or exposure to such pollutants or materials. However, insome

cases, the Survey may determine that the presence of some nonr!egullatea material is

~ inaconcentration that presents a concern for local populations orf"the erivironment
" that is sufficient to be included as an environmental plroble,’rﬂ """ ukewrse the
presence of regulated materials in concentrations,iéven t ough below those
established by regulatory authorities, that neverthe _:'ssij‘aresent a potential for
hazard or concern may be classified as an envrronmehtal problem. In general,
however, conditions that meet regulatory orig th‘er-r' |rements, where such exist,
should not present a potential haza § “not be identified as an
environmental problem.

will

ST
P )
5

Conditions that pose or may po*se 2 hazard are generally those which are violations
of regulations or requirements (eg rmproper storage of hazardous chemicals in
unsafe tanks). Such codiditions preseht a potential hazardous threat to human
health and the envrronment and, shOuId be identified as an environmental problem.
Additionally, potentrally hazardous conditions are those where the likelihood of the
occurrence ofre_l_oasai 1.§ hrgljr

s “t,' I

The defrmtron O'F fhe term ‘environmental problem” is broad and flexible to allow
for the w:de dtf‘ferences among the DOE sites and operations. Therefore, a good
dea! of professronal judgment must be applied to the identification of
envrronmental problems

Category IV findings include instances of administrative noncompliance and
management practices that are indirectly related to environmental risk, but are not
appropriate for inclusion in Categories I-lll. Such findings can be based upon 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

1-4
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themselves to relatively simple, straightforward resolution without further
evaluation or analysis. These findings, although not part of the DOE-wide

prioritization effort, will be passed along to the applicable Program Office for
appropriate action.

Based on the professional judgment of the Team Leader and Assistant Team Leader,
the findings within categories are arranged in order of relative significance.
Comparing the relative significance of one finding to ancther bntween media
categories is not appropriate or valid. The categorization and hstmg m‘ findings i

order of significance within each media category in this repor‘t is onfy the flrs‘c step
in a multistep iterative process to prioritize DOE problems. -

It is clear that certain findings and observations contamed in th»s repwrt especially
those in Category Il, can and should be addressed in fhe near term (| e., prior to the
DOE-wide prioritization effort). Itis also clear that the ’rmdmgs and observations in
this report are highly varled in terms of magmtude, rask and characteriz ation
require La)eful planning to ensure® apprépr;ate and effective action. The

information in this Preliminary Repof+ wnH aS‘:.lbt NPRCin the planning of these near-
1ErM resporises. L

Lastly, NFRC submitted a- draft actnon 'plan on July 28, 1988, in response to the
prellmnnary fmdmgs pr’esented at the conclusion of the on-site Survay activities and
summarized in the- NPRC Survey atatus Report dated June 2, 1988. The draft action
plan for the NPR(.. Srurvey ‘has been reviewed by the Office of Environmental
Guidance amd Compllante (OEG), which has immediate responsibility for
momtormq the sfa’cu: and overseeing the adequacy of corrective actions taken by
NPRC, tmesponse ro the S Survey findings.

AS req'ui.fed in the December 2, 1987, memorandum from the Assistant Secretary for
Environm'éﬁ't, Safety and Health to the Operations Office Managers entitied,
Follow-up of Environmental Survey Findings, NPRC wiil prepare and submit a final
action plan to the Deputy Assistant Secretary (DAS) for Environment within 45 days
after receiving this Preliminary Report. The final action plan for the NPRC Survey
will address all of the preliminary findings cited herein and incorporate OEG's
comments on the draft action plan.
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2.0 GENERAL SITE INFORMATION
2.1 Site History

In 1909, the Department of Interior issued Withdrawal Order No. 5 which withdrew
over 3 million acres of public oil land in California and Wyoming from entry and
settlement under the public land laws. Lands in Kern County, California, were

included in the withdrawal order. "

In September 1912, President Taft issued an Executive Order settmg aside 38,072
acres in Elk Hills of Kern County, California, as Naval PetroleumJReserve No,. (NPR-
1). The issuance of this Executive Order was in response tcr"’,a‘.; request by the
Secretary of the Navy for oil-bearing public lands in Caf}forma‘suf'flcrent toinsure a
supply of 500,000, 000 barrels of oil for the new orl burmng US Navy fleet. In
acresin Buena Vrsta Hills of Kern County, Calrforma as Naveﬂ Petroleum Reserve No.
2 (NPR-2). NPR-2 was created due to fears‘m the Navy Department that Elk Hills did
not contain enough oil to meet the needs of the oH-burning fleet (Department of
the Navy, 1985). However, NPR-2; Wher‘e drillin'g and leasing preceded the land
withdrawals of 1909, had been Wrthdrawn tocﬂate to be preserved as a whole unit.

The new Naval Petroleum Reserves were the subject of considerable litigation
involving the titles to’ prlvate clatmants At this time the Navy had no authority to

‘explore or develop, ’rhe ReserVes The Mineral Leasing Act of 1920 provided that

claimants to Jands wrthrn ‘the Naval Reserves would be given leases only to
producing, we1|s and cov’ermg only sufficient acreage to operate the wells. The Act
also provuded that ‘the President, at his discretion, could permit leases on the
remamder of the claim. No producing wells were located on public lands within
NPR- 1 at that time. However, there were privately-owned, producing wells on NPR-
2and thrs accounts for the current “checkerboard” land distribution on NPR-2.

The Standard Qil Company of California (currently Chevron U.S.A.) is generally
believed to have begun production from a well drilled to the Shallow Oil Zone in
the central part of NPR-1 (government land) in 1919, Rapid development on
industry-owned leases on NPR-1 followed. In 1921, preduction reached
approximately 60,000 barrels of oil per day (BOPD) (DOE, 1979). Production
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dropped off after 1921 due to the cancellation of leases following passage of the
Naval Appropriations Act.

The Naval Appropriations Act of 1920 placed the NPR in the possession and under
the authority of the Secretary of the Navy. In 1921 an Executive Order from
President Harding transferred the administration of the Reserves to the Secretary of
the Interior. The period that followed resulted in Congressional investigations into
the circumstances of the leasing of portions of the Reserves, partlcularly NPR-1, by
the Secretary of the Interior. This period ended in 1927 with the |slsuance of an
Executive Order which restored jurisdiction of the NPRs to the Secretary m‘ the Navy.

“such perlod of time as oil and gas and othef: hydroca(bon substances can be
produced in paying quantities or until the area sha{lxbe proven non-productive”
(U.S. Government, 1935). ‘“

In October 1942, President Roosevelt SlQNEd an Executlve Order enlargmg the limits
of NPR-1 to the east in order to mc!ude the batance of the known geologic structure
of the Elk Hills Field. This enlargement and other additions of land in the late 1940s
and late 1970s brought NPR-1 up to the current size of 47,985 acres. In November
1942, a Unit Plant Cor‘rtract (UPC) was entered into with Standard Oil Company of
California for the c00perat1ve exploratlon development, and operation of all lands
in NPR-1. Shortly after ’thls dgreement, the United States entered World War Il and
an oil shortage begaﬁ ‘I‘hss resulted in the enactment of the Act of June 17, 1944,
which amended the Naval Petroleum Reserve legislation so as to authorize the
Secretary of the Navy to enter into the UPC with Standard Qil of California. The new
upPC’ "was” ‘made”retroactive to November 1942. In June 1944, an extensive
develop.m,ent program was begun in NPR-1 to raise production from 10,000 to
65,000 BOPD as specified by joint resolution of Congress. This period of elevated
production was brief, and after hostilities ceased in 1945, production returned to
pre-war levels of 10,000 BOPD on NPR-1 (DOE, 1979).

In July 1945, the United States Geological Survey (USGS), an agency within the
Department of Interior, was authorized to administer the oil and gas leases on
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NPR-2 as an agent for the U.S. Navy. USGS remained in this capacity until October
1976, at which time its authority as an agent for the U.S. Navy on NPR-2 was
terminated and authority was returned to the Navy. In August 1877, management
of the Naval Petroleum Reserves in California (NPRC) was transferred to the Energy
Research and Development Administration (ERDA), which was subsequently
reorganized into the U.S. Department of Energy (DOE).

Except for brief periods of production in the 1920s and durmg World War Il and the
Korean War, NPR-1 was maintained in an essentially undeveloped_state until the
1973-74 Arab oil embargo demonstrated the nation's vulnerabaltty‘to .0il supply
interruptions. As a result of the embargo, the Congress in $974 author}zed and
dlrected that the NPRC be explored and develﬂped to theirv iult .economic and

Production Act of 1976 which required that the NPRC be operated at its maximum
efficient rate of production for 6 years. The Iaw aTso prowded the President with
discretionary authority to extend produc“uon‘ sgbﬁequent to the initial 6 years of
production, in increments of up to 3 years eac,h“ ‘lf ccntmued production is found to
be in the national interest. Pre5|dent Reagan has exercised this authority three
times, and production at maxlmum efﬂcnent rates is presently authorized through

April 5,1991 (DOE, 1987).

At the time of the Surv'éy, NPR-1 w.'és" the sixth largest petroleum reserve in the
United States and was operatmg ‘under the UPC agreement with Chevron US.A,,
with the excepuon of Sectlons.MZ and 26Z on NPR-1 which are 100 percent DOE
owned and not. par‘t of the UPC. The UPC enables the Government and Chevron to
develop the f‘eld ona reservmr basis rather than a parcel-by-parcel basis, and allows
for mare efﬂcfent and greater recovery of petroleum resources by avoiding
competltwe preductlon of the individual units. Under the UPC, each participant
shares: m ‘Unit costs and production of petroleum in proportion to the acre-feet of
commeﬂgnglly productive formations underlying its surface larids (DOE, 1987). The
Federal Government's average share of costs and production rovenues is
approximately 78 percent, with the revenues going directly to the U.S. Treasury; the
Chevron U.S.A. share of costs and revenues is about 22 percent (POE, 1987).
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2.2 Site Setting

The Naval Petroleum Reserves in California (NPRC), comprising NPR-1 and 2, is
located approximately 35 miles west of Bakersfield, California, and 110 miles north-
northwest of Los Angeles, California, as shown in Figure 2-1. NPR-1 encompasses
most of the Elk Hills, a long, narrow ridge that projects eastward from the California
Coast Ranges into the southwestern corner of the San Joaquin Valley. More
specifically, Elk Hills is a foothill spur that extends from the Temblor Range
southeastward, about a third of the distance across the flat San, Joaqum Valley
(BPOI, 1986¢). The 5an Joaquin Valley forms the southern half of“"

depression called the Great or Central Vailey of Callforma The Cen’créﬂ Valley
extends for nearly 500 miles, and separates the Coast Ranges to ﬂ'i.e'__west from the
Sierra Nevada to the east. The southern boundary of. the San Joaqum Valley is the
Tehachapi Mountains. Wt

NPR-2 is adjacent to and south of NPR-1, It mtludes ﬂomor‘\s of Buena Vista Valley,
Midway Valley, and all of Buena Vista HIHS,.“ The Buena Vista Valley is a crescent-
shaped alluvial plain ringing the southwest pomon of the Elk Hills. The Midway
Valley runs northwest to southeast: parallelihg thé Buena Vista Valley southwest of
the Buena Vista Hills, The Buena Vista Hills extend northwest to southwest,
between Buena Vista Valley and M|dwayVaIIey

The township and ranqe coordmates for the NPRC are depicted in Figure 2-2. The
western boundary 'of NPR-1 is situated in township quadrant (T) 30 south, range
quadrant (R) 22 East (denoted as T30S R22E or Section 2), while the eastern
boundary.is. SItuated in, both T30S R25E or Section T and T31S R25E or Section M.
The nor‘hem boundary is situated from T30S R22E (Section Z) to T30S R24E (Section

S), whnle the southern boundary is in both T31S R23E (Section B) and T315 R24E
(Sectson (") A more detailed site map of NPR-1 is shown in Figure 2-3. The location
of DOE 1and on NPR-2 isshown in Figure 2-4. A portion of the City of Taft is located
within the NPR-2 boundaries, in quadrant T32S R23E, Section B or C, as is Ford City,
which isin Section 12,
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Site and Regional Population

NPR-1 has a site population of approximately 70 DOE personnel, 700 Bechtel
Petroleum Operations, Incorporated (BPOl) personnel, 19 EG&G Energy
Measurements, Inc. (EG&G) personnel, and 500-1,000 subcontractor personnel for
well installation and maintenance. Personnel on NPR-2 are employed by the various
lessees. No DOE, BPOI, or EG&G offices are situated on NPR-2 (BPOI, 1988c).

The communities closest to NPRC are Tupman, located within the boundary of NPR-
1(24-S), with a population of less than 200; Buttonwillow, 4.5 mnles nor‘th of NPR-1,
with a population of 1,350; McKittrick, 2 miles west of NPR- -1 Wlth a population of
less than 200; Derby Acres, 4.5 miles southwest of NPR T‘ : FéHows, 4.5 miles
southwest of NPR-1, with a population of less than ZGO Valley ACres 2 miles south
of NPR-1, with a population of less than 200; and, Dustin ACres. 1.25 miles south of
NPR-1 \BPOI 1986€b), Taft is the closest rnaJor populatrdn center about 5 miles
south of NPR-1, partially witnin the bounda yofNPR rR 1n the 1980 census, the Taft
area (Taft, South Taft, Taft Heights, Ford Clty‘) contamed “About 13,000 people (BPOI,
1986b), The greater Bakersfield mntropolltan reglon 'had a population as of 1980 of
approximately 345,000

. . 'q ‘l‘
I T R
W e e . ‘ .

Land Use

Historically, |and use. wrthm NPRC and in adjacent areas has been primarily oil and
gas production. Uhtll 1955, par’ts of the Reserves were leased to ranches for cattle
«nd sheep grazmg ln March 1960, approximately 500 sheep died after drinking
water from a sump in the northwest corner of Section 6M on NPR-1. It was later
determlned tha‘tfthe water was contaminated with arsenic, which was a component
in a torrosuon mh|b|tor used in a nearby well. After this incident, grazing was
prohlbtted on Government lands; however, these activities continued on portions
ofChevronJholdlngs until 1967 (DOE, 1979).

A portion of the City of Taft and all of Ford City are within the boundary of NPR-2.
Taft maintains a landfarm in 1325 R24E or D, Section 18 (18D) for the production of
alfalfa. |Irrigation of this landfarm is provided by effluent water from the City of
Taft-Ford City-Taft Heights Sanitation District Joint Wastewater Treatment Plant.
Surface rights for this landfarm have been leased from DOE by the City of Tafx.
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Other surface rights on NPR-2 have been leased to Warner Cable, West Kern Water
District, and Valley Waste (BPOI, 1988c).

23 Overview of Major Site Operations

The original mission of the NPRC was to develop oil and gas reserves for national
defense use during emergencies. Historically, NPR-1 was activated during World
War |l and the Korean War. Most recently, NPR-1 increased oil and gas production
In 1976, in response to the oii shortage of the early 1970s. NPR-1 hyd?&carbons are
sold competitively on the open market (BPOI, 1986b) pursqant‘ ftorthe Naval
Petroleum Reserves Production Act of 1976. The Energy Secuﬂty ‘Act o 1979 also

management and frnancral management and technlcal/admmlstrattve support
(BPOI, 1988c¢).

Other site contractors mcfude rT) EG&G, hired by DOE in 1979 to manage the
endangered spec:es studies orNPR-1 and NPR-2 and habitat restoration since 1986
on NPR-1; (2). Evans, Carey “dnd Crozier (EC&C), hired by DOE in 1984 to provide
reservoir performance studles and one-time special projects on an assigned task
basis; (3) Systematic Managoment Services (SMS), hired by DOE in 1987 to provide
admrnrstratlve sunport services in the areas of management, planning and analysis,
quahty asurance, and environmental protection; and (4) Argonne National
Laboratory, hired by DOE in early 1988 to prepare an Environmental Impact
Statement(ElS) for NPR-1.

On NPR-1, approximately 2,200 wells have been drilled as of March 1988, Of these
wells, 1,300 were active in May 1988 (BPOI, 1988¢). The wells produce oil and gas
from the four producing zones--Shallow Oil Zone (SO2), Stevens Zone, Carneros
Zone, and Dry Gas Zone as shown in Figure 2-5. A fifth zone, the Tulare Zone, is not

2-10
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being produced. The Asphalto Pool is part of the Stevens Zone (BPOI, 1986¢) and is
being produced in 262 Section.

Current production from NPR-1 includes approximately 110,000 BOPD, 345 million

standard cubic feet per day (mmscfd) of gas, two-thirds of which is reinjected or
~ otherwise used and one-third of which is sold. As of September 30, 1987, daily
production of crude oil from NPR-1 was 109,076 barrels with the Government share
being 85,256 barrels. The total crude oil production from NPR 1 for ﬂscal year (FY)

89,514,424 gaHons with the Government share bemg 85, 093 gallons and total
butane production for FY 1987 was 69,852,117 gallons Wlth tha Government share
.bemg 55,804,521 gallons. Total natural ga_solm"___‘-!productaon for FY 1987 was
71,028,620 gallons with the Govemment sh be t‘jg 56,678,328 gallons (DOE,
1987). .

Propane, butane, and natural gasdhne entramed in natural gas coming out of the
well are called natural gas l|qU|ds (NGL) The e natural gas liquids are separated
- from the natural gas at the gas plants, end then separated from each other, or

fractionated, into Ilqu*eﬂed petroieum gases and natural gasoline. This

fractionation also oc_c_ufs at the.‘g.as,.plants

There are 211 actlve wells on DOE property on NPR-z {BPOI, 1986). Production of oil
from DOE lands on NPR2 during FY 1987 was approximately 1,500 BOPD (DOFE,
1987). . Produchon from NPR-2 is generally classified as stripper production,
denotmg an ourﬁeld nearing the end of its productive life. Within the 10,446 acres
of DQ;, propertv leased to the oil companies are eight identifiable pools or units,
which "aE?.::‘sh0wn in Table 2-1 along with the current unit operators. As of
Septembé? 30, 1987, the total cumulative production at NPR-2 was 642,592,120
barrels of oil representing 98.5 percent of ultimate recovery. It was estimated at
this time that the remaining reserves were 9,619,249 barrelis, of which 4,012,936
barrels were Government lease reserves. Government lease production for NPR-2 in
FY 1987 was 552,031 barrels (DOE, 1987).
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TABLE 241
PRODUCING POOLS OR UNITS ON NPR-2

Pool or Unit Current Unit Operator
27-B Pool Chevron U.S.A.
Antelope Shale Zone Unit Texaco
Antelope Shale Pool Non-Unit |None .

2-D Unit -

Chevron U.S.A.

11-D Unit Chevron U.S.A,
555 Stevens Unit ARCO
Shallow Pool None
Stevens Pool Non-Unit None

Source: DOE, 1987
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Production Facilities on NPR-1

Facilities at NPR-1 and NPR-2 are referred to by the section number and designated
Township letter in which they are located and a generalized description of the
facility. Examples are the 35R Gas Plant, which is a gas plant located in Section 35R,
and the 365 warehouse, which is a supplies warehouse in Section 366.

The major production facilities on NPR-1 are located in Section 35R an}d include the
35R Gas Plant, Low Temperature Separation (LTS) Plants 1 and 2, ahd the High
Pressure Injection (HPI) Plant. The location of these plants is shown tn F:,g‘ure 2-6.

The 35R Gas Plant, built in the 1950s, employs absorri‘f_ ;ianvd fractuonation
processes to make Liquefied Petroleum Gas {LPG). ;;and dry: ‘gas at a rate of
approximately 90 mmcfd. Figure 2-7 presents a simphﬁéd flow Schematic for the
35R Gas Plant. Wet or inlet gases are delivered to ”che plan‘t through three different
pipelines (vacuum, low pressure and high pressqre) ’I’he vacuum and low-pressure
~gases are compressed to the same pressure as the hngh‘ pressure gas. A combined
pressurized gas stream and a lean oil are routed to an absorber. Within the
absorber, the lean oil absorbs a sllght amoum of’ methane, some ethane, propane,
butane, pentane, and heavier hydrocarbOns “Gas from the absorber is dehydrated
by solid bed dehydrators and/or" & ‘glycol contactor. Dehydrated gas is either
injected into the reservoi;}‘by the HPl‘;"J‘fént orsold (BPOI, 1986¢).

The oil, now called flCh Qil due to the absorption of hydrocarbons, is routed from
the absorber to a rettifler "a pressurized column. Stripping gas is added to the
rectifier to remove me“fh’ane and ethane. Stripping gas with methane and ethare is
called rlch s'trtppmg :gas. The rich stripping gas is used as a fuel or recycled to the
mlet gases (BPOi 1‘-‘086c) The rlch oil from the rectifier is routed to a stripper.
butane; pentane and heavner hydrocarbons to leave the stripper as gases. The
gases from the stripper are routed to the fractionation equipment (a series of
distillation columns, reboilers, and condensers). The distillation columns (de-
ethanizers, dépropanizers, and debutanizers) vary temperature and pressure within
a column to seiectively separate hydrocarbon components. As a result, light
hydrocarbon gases, such as methane and ethane, are either mixed with injection gas
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or used as fuel, propane Is recovered as a liquid and sent to product storage, and
natural gasoline is condensed and sent to product storage,

The LTS plants, which were bullt In the 1970s, use compression, extraction, and
fractionation processes to make LPG. Figure 2-8 presents a simplified flow
schematic for the LTS 1 and 2 plants.

Vacuum and low-pressure gases are compressed to the same pressure,as the high-
pressure gases. The LTS extraction process chills inlet gases to -10°F 1o preferentially
condense propane and heavier hydrocarbons. A low- temperature separator splits
the chilled stream into two components, chilled gases and quulds (BPOI 1986c¢).
Chilled gases from the low-temperature separator are hea‘ced and routed to the HPI
plant. Liquids from the low-temperature separath are' hQuted to the fractionation
equipment. The fractionation process has been desc}‘ibed earlser

LTS Plants 1 and 2 function in the same manner Fach LTS plant processes 100
mrncfd. All three gas plants (35R Gas Plant LTS 1 and LTS 2) are operated 24 hours a
day, 7 days a week. The flow of all ma;or ctreams into and out of each gas plant is
metered and sampled for analysrs Durlng abnormal operations, such as
overpressure conditions and other" prqces§ upsets, wet ,.ses flowing into the gas
plants are not processed but instead are flared or vented to the atmosphere (BPOI,
1986¢). There are frye‘,ﬂare stgc,lks etNPR -1,

“Injection gas orrgmates at the 35R Gas Plants and LTS Plants. Injection gas, primarily
methane and ethane, rs compressed at the LTS Plants and the HPI Plant. The
dnscharge pressure ‘atva compressor is normally 3,100 pounds per square inch (psi)
and the max:mum pressure is 3,500 psi. Injection gas s distributed by pipelines and
metered prlor to reinjection in Stevens Zone wells. The reinjected gas helps
manntam.‘f_l,eld pressure and improve oil recovery (BPOI, 1986¢).

Gas and oil are coproduced from oil producing zones. Gas-liquid separators at the
tank settings separate gas, commonly referred to as “wet gas”, from oil and water,
All tank settircs have one or more gas-liquid separators. Tank settings are
equipped with facilities to periodically gauge (meter) oil, water, and gas preduction
from individual wells in arder to monitor well and reservoir performance. Tank
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settings can include one to three fixed roof tanks for storage of liquids and pumps
to send liquids on to a dehydration train (BPOI, 1986¢).

Figure 2-9 diagrams tank settings for the major oil producing zanes, the Shallow Oil
Zone and the Stevens. Wet gases from tank settings are collected into separate
pipeline systems according to the gas pressure leaving the tank settings Gas Is
transported to the gas plant or to compressors utilizing separate pipelines. Gas
pressure classification Is as follows:

®  Vacuumgas - below atmospheric LY
e  Low-pressure gas-50to 120 pounds persquare inchgauge psig)
e High-pressure gas - 400 psig and over. R

st e
o ,',‘ ARR]
s
,4-.‘ ', ."
1.

- Wet gases that condense into a liquid are removed from the gas collection system

and put into the condensate collection system. Thé condenSate “collection system Is
a network of piping that parallels the gas plpmg system The condensate collection
system is pressurized by the gas pipeline. andénsatp »:arf be processed into natural
gasoline at the 35R Gas Plant and/or sald as par‘c ‘of the crude oil stream (BPOI,
1986¢). -“nm*,ﬁfh, .

.

.

. .

. ) Y
‘. ~':«‘., A
o ' ‘. T ]

Oil and water are collected in p|pe|m¢35 that lead to the dehydration/Lease
Automatic Custody Transfer (LACT) facilities. Dehydration/LACT facilities are
normally located at aJo,vver_eJ‘evat,lom than tank settings to minimize pumping.

There are 79 permntted tamk settmgs throughout NPR-1., Tank settings are
unmanned fac1|mes that afe inspected daily or regularly by an operator and serve
the SOZ - 221 sefﬂngs, Stevens Zone - 53 settings, and Carneros Zone - 2 settings
(BPOI 1986c) On NPR 2, there are 34 tank settings, of which 26 are active,

The d'ehygjration facilities separate an oil and water mixture and store product oil.
The dehydration process train for crude oil is normally a series of three tanks. The
tanks, in order, are called wash, settling, and shipping, as shown in Figure 2-10,

The wash and settling tanks provide for the gravitational separation of oil, water,

and sediment. Qil floats to the top of the mixture due to its lower specific gravity,
and sediment settles to the tank bottom due to its higher specific gravity. Product
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oll Is stored In the shipping tank prior to sales. Wastewater Is drained from the tank
bottoms and returned to Injection wells and evaporation/percolation sumps for
disposal. Sediment s removed when tanks are taken out of service for cleaning.

The LACT units provide for unattended transfer of oll from the shipping tank to
trucks and/or pipelines. The LACT unit takes samples, records temperatures,
determines quallty and net volume, recirculates non-specification oil to the
dehydration tanks, and sounds an alarm when upset condlitions occur (WPOI , 1986¢).
15,

The dehydration/LACT facilities are unmanned facilities that are"thq\mked by an
operator daily or regularly. Dehydration/LACT facilities are Icmafeq in Sed'lons 10G,
18G, 255, 242, and 26Z (BPOI, 1986¢). ‘

.
,"" "o"v"'l

1‘! 4

In addition to gas reinjection, the fllowing are used m (mprove oll and gas well
production:

®  vacuumcompression W,
o waterflood Bl
° steamflood. l:,"

The SOZ reservoir pressure in 15 sectlons oh the east side of the fleld has declined to
a point that results in reduced productlon under normal conditions of 20-30 psig
casing pressure at the surface of the well. In these areas, production rates were
increased by mstalh,ng mpelmes dﬂd vacuum compressor facilities to reduce the well
casing pressure to L) zefo pslg atthe well's surface (BPOI, 1986¢).

Waterflood facm’ueg are In support of programs to waterflood the Stevens Zone,
Prlmaty facnl:tles for high pressure pumping plants are located at Sections 3G, 17R,
335 and 242. Source water for the pumping plants is cleaned, conditioned, and
filtered- fqr maintaining water quality needed to ensure maximum recovery of
reserves. Source waters for the 242 and 3G pumping plants are Stevens wastewater
and SOZ wastewater, respectively. Source waters for the 33S Plant and the 17R
Plant are from three Tulare Zone source water wells in Sections 18G, 13B, and 148.
Tulare source water from these wells is pumped to Section 33S using individual
source well pumps, together with a boaster pump plant iocated in Section 18G. At
Section 335 a portien of the Tulare water is pumped to individual waterflood
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Injection wells using the 33$ Pumping Plant. The remaining Tulare source water is
transported by pipeline to the 7R Pumping Plant for distrizution to Stevens Zone
waterflood injection wells (BPOI, 1986¢).

Support Facllltles on NPR-1

The principal support facllities include road systems, freshwater and wastewater
systems, sewage systems, landflls, buildings, fire water systems, and se”curlty
’H

The primary access roads within NPR-1 are Elk Hills Road and Sky!lmﬁ! Road A serles
of secondary and tertiary roads connect the primary access,mads to Wells, tank
settings, and other facilities, Secondary roads are paved and. ter‘ﬂary roads are dirt.
An order of magnitude n:ileage estimate of the secor&darv roads is 75 miles and
tertiary roads is 900 miles (BPOI, 1986¢). . W,

I .
) R P
C: .f'.‘ “, ‘.0' ‘e
N
“ . | |‘

NPR-1 receives Its freshwater from a well fietd iﬁ “qhe,&ﬂuvral sediments of the Kern
River operated by the West Kern Water Dls‘dﬂct T‘he Witer District is under contract
to deliver up to 1.76 million gallons’ per day (qu) at the 5M Pump Station or
through a direct connection to Sec‘clon HG Three pumps at the 5M Pump Station
boost the water to a tank at arn. mtermedrate level in Section 355. The level in the
355 tank controls the 5M pumps (BPOI 1986¢). The addition of chlorine to the fresh
water system occurs at the 5M Pump Station, Similarly, the level in a higher tank at
Section 325 controls, bnosmr pumps at Section 35S. Finally, the level in a 672,000-
gallon tank at Seguon 28R, the. highest pointin the Reserve, controls the 32S pumps.
Three large tanks are kept ﬁtled at Section 5M to provide additional storage. Field
lines connectéd to the. mam lines are kept under pressure by gravity head from the
three |evel$qi$wrage tanks, at Sections 35S, 32S, and 28R, Freshwater demands are
for putab?e. firef ighting, and process needs. Process needs include process cooling
at the 35R Gas Plant complex and support of field-wide drilling and production
opera’trons atindividual well sites (BPOI, 1986¢).

SOZ wastewaters generated at the 10G and 255 dehydration/LACT facilities are used
as source water for waterflooding the Stevens Zone and/or injected into disposal
wells on the east side of the fleld (BPOI, 1986¢). Stevens wastewater generated at
the 18G dehydration/LACT facility is injected into disposal wells in and around
Section 18G. Stevens wastewater generated at the 24Z dehydration/LACT facility is
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used as source water for waterflooding the Stevens Zone and/or (2) Injected into
disposal wells In Section 24Z (BPOI, 1986c).

Asphalto Zone wastewater generated at the 26Z dehydration/LACT facility Is
injected Into a Tulare Zone fisposal well. Carneros Zone wastewater generated at
the 35R Carneros condensate sales facility and 35R Gas Plant complex wastewater
are discharged to an evaporative sump located in Section 35R (BPOI, 1986¢).

Sanitary sewage is disposed of through septic tanks and assoclateéliqnleach fields.
Septic tanks are emptied by a subcontractor and the. contents, hau(éd eff site for
disposal. Three 50-foot-deep sewage percolation wells are at;ld ufiiized at'the older
support bulldings in Section 36S. Leach lines discharge mto the‘“f‘uf&re Zone (BPOL,
1986¢), i

NPR-1 operates two Class II-| liquid disposal sites, a42 acre site In Section 27R and a
10-acre site in Section 10G. The sites emp?oy Iand‘férmlng -type operations and
receive liquid waste generated during prodhctioh drilllng, and related operations.

""""

u
‘
‘
-4‘
.

Within the 27R Class |- s‘rte isan orl recovery sump. This sump serves as the primary
means of oil recovery Hrom® spllls ‘ofi/water mixtures, etc. Oil Is skimmed from the
sump and rexurned mto the production system (BPOI, 1986¢).

Constructlomrelaied and productlon related solid wastes, as well as domestic trash,
are hauled cn“f'the Réserve to the Taft Sanitary Landfill for disposal.

Nurrié'ro'h!é buildings and trailers have been provided for offices, maintenance and
Operatmrrs shops, storage, etc. Buildings provide office space for owner and
contractor administrative and engineering staffs at the 11G Administration
Building; office space for operating, engineering, and administrative staffs at
Section 36S; office space for operating staffs at Section 35R; warehouses at Section
35R and Section 36S; a maintenance shop at Section 36S; and a storage yard at
Section 2B. There are gasoline dispensing stations at Sections 36R and 365 (BPOI,
1986¢).
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Water for fire control is provided at all major facilities. The major facilities are gas
plants, LPG facilities, dehydration/LACT facilities, compressor stations, and tankfarm
and tank settings. The source of water is primarily the freshwater system. The
water system is also tied into the wastewater system for backup (BPOI, 1986¢).

All but approximately 2.5 miles of the perimeter of NPR-1 is fenced to restrict entry.
A fireguard of disked ground about 20 feet wide is kept free of vegegation, inside
the fence. Security guards are stationed at all entry road locatio
are located at various locations off public roads (BPOI, 1986¢).

Production Facilities on NPF -2

settmgs described ,.,rewously There a""
Section 8D, one in 32G, and two in" 12D;7 aco ‘operates the Buena Vista Gas Plant
in 8D with a capacity of 17 mcfd the West Kern County Water District (WKCWD)
maintains a large pumping statlcm on ‘32G (BPOI, 1986d) and the California
Department of Water Resources mamtams and operates the California Aqueduct
and Buena Vista Pumpmg Plant ih 12D. Atlantic Richfield Company (ARCO)
maintains a small compressor station on Section ZOB ‘

The current: Jessees nf“ NF*R 2 Government lands include: Mobil Oil Corporation,
Atlantic Rlchﬁeld ‘Company (ARCO), Union Qil of California, Phillips Petroleum
Company, Texaca Producing Company, and Chevron U.S.A. Numerousrights-of-way
and’ easements have been granted to allow pipelines, transmission lines, and sewer
lines to’ crqss Government-owned land (BPOI, 1986d). The location of the leases on
NPR-2 is shown in Figure 2-11.

Other Facilities on NPR-2

A fenced communication facility is located in Section 18D. This facility is owned by
Warner-Amex cable television service. The facility includes two large and one small
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TABLE 2-2 -

PROCESS FACILITY INVENTORY FOR DOE LEASES ON NPR-2 |

Section Lessees Active Wells Acst;‘{ggs;’k Fa‘}/c]ﬁ{:‘?i;s
188 Phillips Petroleum 0 0 0
208 Texaco 3

ARCO 26
288 Phillips Petroleum
Chevron
Arco "0
Texaco 0 0
228 | Texaco Q 0
Chevron N 0
268 |Texaco 0 0
Chevron 2 0
348 Texaco 0 0
UnionQil . 0 0 0
30G Phillips Petrolegen |- 7" 1 0
326G Phillips Petroleum. |, " 3 1 1a
Mobil <. 1 2 1 0
Union Oil", " 0 0 0
4D Texaco™ 0 0 0
2D .:|Chevron:. 1 2 0
0 ATexaco” 0 0 0
120 ] Phillips 0 0 2b
©." 14D ‘Texaco 35¢ 4 0
“T18D | Chevron 0 0 0
12¢€ Chevron 9 1 0
8D 1Texaco 35¢ 1 1
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TABLE 2-2

PROCESS FACILITY INVENTORY FOR DOE LEASES ON NPR-2 (Continued)

Section Lessees Active Wells Acét;\{agg?k F.a[\/c‘ﬁggfes
Chevron 0 0 0
6D Texaco 90 3 0
Chevron 1 0 0
ot
TOTALS 211 26 T4

Source: BPOI, 1986d

a - Major facility is West Kern County Water District Pumplng S‘eatioh'. .....

b - Major facilities are California A
¢ - BPOI, 1986 sites combined total
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dish satellite antennas bordered on three sides by a 20-foot-high earthen berm
(BPOI, 1986d).

Valley Waste Disposal Company (Valley Waste) is a consortium of oil producing
companies formed in 1932 to dispose of produced water. Prior to 1987, Valley
Waste had operated two facilities on DOE land within NPR-2. The two facilities
were Broad Creek No. 3 in Section 34B and part of Buena Vista No. 2 in Section 18B.
In addition to these facilities, produced water from Buena Vista No. 1 crossed DOE
land in Section 20B going to Buena Vista No. 4. Valley Waste ?éhcilities were
primarily composed of several oil sumps or cleanup ponds follcwed hy a serles of
percolation/evaporation sumps (BPOI, 1986d).

The Broad Creek No. 3 facility ceased operations around Ma’rch,'1986 Plans for
restoration of the site by Valley Waste are in preparatlon quna Vista No. 2 had 23
percolation/evaporation wastewater sumps on [?0& Iand »and a transport channel
such that two produced water streams were; &x| ‘ng, the site. Buena Vista No. 2
ceased operations in late 1986 (BPOI, 1986d):,

2.4 Site Natural Resources .

| Topography

NPR-1, which encompasses most ofthe Elk Hills, is characterized by a low, elongated
swell about 20 mlles Iong and- 7 files wide that protrudes about 1,000 feet above
the surrounding val[ey floor Elevations within NPR-1 range from 290 feet above
sea level on the valley fI'QOr at the northeastern boundary to 1,551 feet along the
main rndge m theWestErn part (BPOI, 1986¢).

In general the terram of NPR-1 is characterized by numerous, rounded divides and
smooth. slopes A large number of ephemeral/intermittent streams draining the
hills have created a highly dissected stream pattern of gullies and channels,
Sediments eroded from the higher elevations have been deposited along the base
of the hills, resulting in a smooth topographic transition into the adjacent valley
lands (BPOI, 1986¢).
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The topography of NPR-2, which includes portions of the Buena Vista aﬁd,Midway
Valleys and the Buena Vista Hills, is quite similar to that of NPR-1. Elevations within
NPR-2 range from 400 feet above sea level in the Buena Vista Valley to 1,288 feet in
the southeasterly section of the Buena Vista Hills (BPOI, 1986d).

Major Water Bodies

NPR-1 and 2 are situated within the boundaries of the Tulare Lake B?sm Surface
and groundwater flows within the basin converge toward the basin’s ch’ntral valley
floor. In the past, this convergence resulted in the deveIOpmen"f (o :‘éveral large
lakes (e.g., Tulare, Buena Vista, and Kern). However, upstréﬂm‘*&iversnc‘ms, heavy
groundwater pumping, and high evaporation rates have herpq to;reduce these

fakes to dry lakebeds (BPOI, 1986¢).

NPR-1 and 2 have relatively limited water resolirdes. Les.s than 1 percent of the
basin’'s total surface flow originates from t‘he NP ‘_it;H"'Buena Vista Creek, in
Buena Vista Valley, carrying most of it ( DOf}v 1979) ’T €' flow occurs entirely in the
form of intermittent streams that' have Sustamed flows only during and
immediately after periods of heavy: preupﬂataon ‘These surface flows seldom reach
the valley floor; instead, they te’nd to rapndly Bercolate into their stream beds (DOE,

1979). Buena Vista Creek flows into. the Buena Vista lakebed, east of the NPRC.

Although stream flow s mtermlttent certain surface water features of NPRC have
been designated to be waters o,f the United States by the Environmental Protection
Agency. Sand Creek oh NPR 2 was declared a regulated waterway as was Buena
Vista Creek and lts trlbutarues and Broad Creek (Campbell, 1987). The California
Aqueduct a. majcxr condun of freshwater for Los Angeles and southern California,
borderS’ NPRC ‘ca the north, east, and south and is located within the NPR-1
boundanes in Sections 23S, 245, and 255, and within the NPR-2 boundaries in
Sec‘uons 12D and 13D.

Hydrology
The groundwater underlying the NPRC can be divided into three ireshwater aquifer

zones: (1) Lower Tulare, which is a confined aquifer, (2) Upper Tulare, which is an
unconfined or water table aquifer, and (3) the alluvial zone, which contains perched
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water in some areas. Because of the local geologic structure, the freshwater
aquifers on-site are limited to 400-1,200 feet of strata, while the brackish waters of
the oil zone extend several thousand feet in depth. The groundwater quality of
these aquifers is poor. Water in the Tulare Formation is freshwater but with a high
solids or mineral content, greater than 4,500 parts per million (ppm) total dissolved
solids (TDS) (BPOI, 1986b). The water quality of the brackish waters is even poorer,
with TDS levels averaging 30,000 ppm (DOE, 1979). ‘

Climate

The surrounding physiography and established weather pattems dlrect the climatic
conditions at NPRC. Since NPRC rises only about 1,000 feet from the valley floor, its
climate differs little from that of the remainder of the soUthern San Joaquin Valley.
Southern California experiences a mesic to arldtc cllmate due to the effects of a
semipermanent, high-pressure cell off the Callforma coast In summer, this cell is
situated to the north, where it shields southem Calrfﬂrma ffom northwesterly storm
fronts. In the winter, however, this hlgh ple.ssure qell moves south, allowing storm
fronts to track through the state, mcludmg the Sanh Joaquin Valley. Most of the

regional precnpltatlon is assocnated wnth these winter storms occurring from

.....

Bakersfield, 35 miles to the east NPRC #ecelves somewhat less rainfall due to its
location on the east sude@f.f;he Templor Range (BPOI, 1986b).

The southern San’ Joaqum VaH.ey is particularly susceptible to the accumulation of
atmospheric, comporients that create smog and haze (BPOI, 1986¢). The climatic
parameters that are mportant in determining photochemical pollution potential
are wmds m_mgng depths, and sunshine. Summer winds in the San Joaquin Valley
are,."',?:fé'm‘ignat'ééij'g, by a light, prevailing northwesterly flow caused by the
seﬁﬁizbetﬁﬁ‘énent 'high-pressure cell described previously and by the flow of marine
air fro"r‘rifjthe ocean through the Sacramento-San Joaquin area. Mixing depth is the
depth of the layer of air beneath the inversion level. During the summer, a
persistent inversion exists in the San Joaquin Valley between 1,600 and 2,000 meters
(5,200 to 6,600 feet) above sea level. Sunlight during the summer months is
abundantdue to the persistent high-pressure area (DOE, 1979).
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Temperatures at NPRC are characteristic of the San Joaquin Valley's hot summers
and mild foggy winters. Average July temperature for Bakersfield is 84°F with the
average daily high at 99°F (BPOI, 1986b). In the winter months, night temperatures
can reach the low thirties with daily highs in the upper fifties to low sixties. In
addition, dense fogs often occur on the valley floors of the NPRC during the winter
months (BPOI, 1986¢).

Bioloqgical Resources

'i“'

Four animal species that reside within the NPRC, the San Joaquin kH fbx (Vulpes
macrotis mutica), the blunt-nosed leopard lizard (Croataphyius sllus) tHe glant
kangaroo rat (Dipodomys ingens), and the Tipton kangaroo rat (Dipodomys
nitratoides nitratoides), have been declared rare and epdangered by the U.S. Fish
and Wildlife Service (DQE, 1979). The State of Cahfcr‘ma has ifcluded the San
Joaquin antelope ground squirrel (Ammospermobh‘llus ng!sonl) on its threatened
species list (DOE, 1988). | ;

These five species inhabit, but are not restrlcted to ‘che flat, broad plains of NPRC
where there is little plant cover. The k1t fox and the leopard lizard are endangered,
not because of excessive hunting: or dlrect destruction by humans, but because their
habitat is ideal for conversion to rrrugated farmland and because oil production
development has reduced- vegetatlon .tover (BPOI, 1986¢). The most frequently
observed wildlife on NPRC are the: b#ack tailed hare, Botta pocket gopher, and San
Joaquin antelope ground squlrre} Amphnbnans are rare on the NPRC due to the arid
environment but reptrles such as rattlesnakes, are fairly common (DOE, 1979). Bird
life on the NPRC Is netthe’r exceptlonaﬂy diverse nor abundant. The most frequently
observed btrds are the.raven, blackbird, quail, and meadowlark. EG&®, one of the
site c.ontractors tS ‘managing the endangered species program at the NPRC. The
program cdnsists of habitat studies for the endangered species, habitat restoration
and revegetatmn and determination of the impact of oil and gas production at the
NPRC on the listed species.

- Vegetation on the NPRC consists entirely of the Lower Sonoran graséland. This
vegetational type is characterized by few or no trees, a scattered shrub stratum, and
an herbaceous ground cover composed of annual plants. The density of the
herbaceous layer depends upon yearly rainfall (DOE, 1979).
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The dominant shrub on the NPRC Is the common saltbush, with the dominant herb
being the red-stemmed filaree and the dominant grass being red brome (BPOI,
1986¢),

2.5 State and Federal Concerns

Numerous Federal, state, and county regulatory agencies were invited to a meeting
on March 3, 1988, to discuss their environmental concerns relating. tl:i"*the NPRC In
support of the Environmental Survey, The meeting was weH '*a“t:cended and
organized with nine regulatory agencies, the Kern County Flre Department and
Argonne National Laboratory providing input.

e ]
A e b
PR e
e

® underground injection control program - concern over wells exceeding
the maximum authorlzed mJectnon pressure, resulting in potential
fracturing of subsurface’ geologrc structures.

., Qe
a' . 'vl

) undergrourfd mjectlon cdntrol program - concern over well failures as
ndentnfled durmg mechamcal integrity testing. One well failed its
mechanrcaH mtegrlty test, which could possibly be causing groundwater
_chamma‘clqn‘

:
[T
T l"l
ey

Kern County Health Department (KCHD)

V'on,'fv.._concern expressed over well integrity, especially old abandoned wells.
® concern that the KCHD is not being notified of various on-site spill

incidences, thereby allowing the County emergency response team to
respond.
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® concern was expressed over compllance with the Couhty underground
tank ordinance, specifically requirements for removal of abandoned
tanks. }

e concern that the growing number of chromium spill sites be identified -
and removed, |

® because the NPRC Is a small water system user requiring water
chlorination, the KCHD expressed concern that addltional m&ni‘corlng for
trihalomethanes may be required. hl

‘y ‘|
<«
'|'V|U|" 1 '

“n

California Department of Health Services (DHS)

4
.' "J.

",n : 1' ‘o.

@ concern expressed that more ground.water monltorlnq be required,
especially surrounding the 27R”Waste dis‘.posal site. DHS expressed the
desire that the 27R site be claged. ", L

4 ""u

g .

: ‘:‘. ' “
e

Kern County Air Pollution Contrcﬁ.Di's“tﬂ;c,t:-ﬁ':"; i

® concern expressed that"q‘Faat'er communication between the BPOI
envuronmental serwces staff and the operators of air pollution control
dev:ces and equlpment is needed to ensure proper installation and
regular vﬂarntenance as approved in the permits so as not to cause
regmatory exceedances of air pollution standards. -

!
) -
Bl
|'r

_‘.O‘ﬁ.‘.'j."stated that there may be further NOx limitations for NPRC if ambient
«,‘_‘,:j" _.f",‘,ozone favels increase in the southern portion of the San Joaquin Valley,

Californf'a-Regional Water Quality Control Board

@ concern expressed over a lack of understanding of DOE's closure
procedures related to the Valley Waste operations,
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° concern expressed that the northeast portion of NPR-1 has had waste
disposal problems which may result in downdip migration of pollutants,

e concern expressed that there are apparently 20 unlined sumps causing
potential groundwater contamination.

e  concern expressed that the disposal of produced brine water through 13
shallow Injection wells (400-1,000-foot well depth) at the Valley Waste
site might further adversely affect the Upper Tulare aqulf‘ér, and other
water-bearing zones. il

- California Division of Ol and Gas RS

' .
e
¢ ' !‘1
'n h‘ i ~'

®  concern expressed over the use of “gully plugg" doWndraInage from tank
facilities as not being adequate to m‘intmize envir‘énmental damage
when the plug Is placed far downstream frorn theﬁcanks

,l, ‘n.fu”" "'«L'.
"

® concern expressed that wataf" drsposal and water injection projects are
rot In compliance with the. DlVisron ‘af Oil and Gas (DOG) nor Federal
underground injectidbn CQntrol program regulations, causing the
potential for subsurfaee formatron damage and contamination of
aquifers.

. r‘
. .
e "o

4‘0

®  concern expressed Qver proper well abandonment in accordance with
DOG requletldns

te!

U.S. Fush and ledhfe Servrce

h ) c'oncer'h' expressed that the rate of habitat restoration Is not as rapid as
surface disturbance from oil and gas activities, particularly with regard to
endangered species habitat,

California Department of Fish and Game

®  stated that the San Joaquin antelope ground squirrel is a State-listed
threatened species.
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USDI, Bureau of Land Management

® concern expressed over the Valley Waste disposal, specifically, ephemeral
stream bottoms should not be used for infiltration of produced waters.

Kern County Fire Department

) concern expressed for proper review of the Material Safety"Data Sneets
contained in the SARA Title Il submission to the County

o ‘4
' .
¢y

Argonne National Laboratory

P N S

4
: !;:4“ Yy "..
f PR

[ stated an EIS for future operations of NPR 1‘and an Environmental
Assessment (EA) for future operations df NPR 2are belng planned.

B l
¢ I

®  EIS schedule: Draft Environmeﬁtal Impact S’catement (DEIS) due March
1989; Final Envnronmental |m;§act Statemcmt (FEIS) due August 1989.*

!
.

.
N 1
S YU

*Note: As of January 1989, the schedule had been revised as follows: DEIS due
June 1989; and FEIS due December 1989.
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3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions In this sectlon pertain to existing or potential environmental
problems In the alr, soll, water, and groundwater medla. The discussions Include a
summary of the avallable background environmental information related to each
medium, a description of the sources of pollution and thelr control techniques, a
review of the environmental monitoring program specific to each medium, and a
categorization and explanation of the environmental problems found by the Survey
team as they relate to each medium. i)
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3.1.1 Background Environmental Information

PN

3.1.1.1  Requlatory Issues |

The Naval Petroleum Reserves in Californla (NPRC§ are tbcated at the western edge
of Kern County and within the San Joaquin Vat gy Air Quality Control Reglon
(AQCR) 31. This region Is administeréd- by fthe U %Environmental Protection Agency
(EPA) Region IX and the Caln‘omra Alr Résourtes Board (CARB) for attainment and
maintenance of the National Ambnenf Air Quality Standerds (NAAQS) and
California’s air quality standards. Théa Federal standards establish limits for the
protection of public héalth (anary Standards) and welfare (Secondary Standards),
California has adOp’ced more.. “réstrictive standards for most of the pollutants
included in the NAAQS and has established standards for five other classes of
pollutants Tab1e 31 Iists ‘the NAAQS and the California standards for the regulated
pollutants ';.‘.'.7-;;-..|.

The asr qualnty in Kern County has been designated by EPA as either being better
than the national standards or not classified for nitrogen dioxide, sulfur dioxide,
and for carbon monoxide outside the Bakersfield metropolitan area (EPA, 1986).
Kern County did not meet the Primary Standard for total suspended particulates
prior to the change in the particulate standard. OnJuly 1, 1987, EPA promulgated a
new NAAQS for particulate matter with an aerodynamic diameter less than or equal
to 10 micrometers (designated PM1g). Kern County is considered to have at least a
95 percent probability of not attaining the PMygstandard (EPA, 1987a).
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TABLE 3.1
AMBIENT AIR QUALITY STANDARDS
California
Standards Natlonal Standards
Pollutant Averaging Time
Concentration Primar Secondar
Ozone 1 hour 0.10 ppm 0.12 ppm Same as
(200 ug/m3) (235 ug/m3) Primary
Standard
Carbon Monoxide 8 hour* 9.0 ppm 10mg/m3 ,Same as
10 ma/m3) (9 ppm) m lPrlmary
1 hour* 20 ppm 40 mg/m3 .. &tandard
(23 mg/m3) (35 ppm) 4
Nitrogen Dioxide | Annual Average - 100 pg/im3:, Sarhe as
(0.8, pbm) Prifmary
1 hour 0.25 ppm ‘«‘- ‘/,‘Standard
(470 ug/m3) . O R
Sulfur Dioxide Annual Average - '} 80, g/m3 -
(0, 03 ppm)
24 hour* 0.05 ppat- 365 g3
(131 ug/ml) i (0.14 ppm)
3hour* I 1300 ug/m3
oy (0.5 ppm)
1 hour ¢ - -
Suspended Annual Mean | % 30 vg/ 50 Same as
Particulate Matter 24 hour . 150 Primary
(PM1q) IR LNSTIP RS Standard
sulfates 24 hour. . [ --
Lead QQ-daF ayerade " - -
. Calendar '|.,» - 1.5 ug/m3 Same as
“. Quarter ., Primary
B R Standard
Hydrogen Sulftde .. 1hege” 0.03 ppm
N (42 ug/m3)
Vinyl Chlorlde & , a8 hour 0.010 ppm
(Chlorgethene) 1. <. (26 ug/m3)
Vlsnb|llty Redudmg "1 observation {Insufficient -
Partlcles e amount to reduce
AR s the prevailing
1‘. ‘;j A visibility to less
than 10 miles
R when the relative
" humidity is less
than 70 percent

Source: EPA, 1987b and California Air Pollution Control Regulations, 1987

*
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National standards are not to be exceeded more than once per year.
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The San Joaquin Valley and Kern County have been classified as not attaining the
NAAQS for ozone for several years. Nitrogen oxides and volatile hydrocarbons are
precursors to the formation of ozone. Sources of air pollutants in Kern County are
regulated by the Kern County Air Pollution Control District (KCAPCD). In order to
achieve ozone reductions in future years, KCAPCD has adopted some stringent
nitrogen oxide and hydrocarbon control strategies that have affected or will affect
operations at NPRC, These requirementsinclude (KCAPCD, 1987a):

® An increase in the control efficiency of steam drive we

ents from 93
percent to 99 percent, :

e Tighter emission limits on operating equ&pment s ‘ch as' pumps and
compressors, :

western side of Kern County, in. WhICh NPRC re5|des to be an attainment area for
ozone unless the standard is exceeded fopr or more times between 1988 and 1990
(California APC Regulatlons 1987). Shauld the standard be exceeded four or more
times during this per1od emassncn ‘reductions of nitrogen oxides from internal
combustion engmes and from steam generators will be required within 15 months
of the fourth exceedance - Implementation of the additional nitrogen oxide
reduction reqmrementsnn engmes will require NPRC to obtaln operating permlts
oxide’ emlssxon rates‘ for older engines. Additional information on these sources,
the’ types of emission controls, and the allowed emission rates is presented in
Section 3 1 2

3.1.1.2 Air Quality

The KCAPCD operates high-volume (Hi-Vol) air samplers to measure total suspended
particulates, which no longer have an applicable NAAQS. Three of the KCAPCD
sampling locations are in the San Joaquin Valley AQCR at Bakersfield, Taft, and the
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Kern Wildlife Refuge. Only the station at Taft also collects PM1g samples, which are
applicable to the new standard. Samples collected at these locations are analyzed
for particulates, lead, nitrates, and sulfates. The California Air Resources Board
operates air monitoring stations in Bakersfield, Oildale, and Edison, but these three
stations are approximately 23 miles northeast of NPRC. In addition to suspended
particulate sampling, CARB monitors for the gaseous pollutants (sulfur dioxide,
ozone, carbon monoxide, and nitrogen oxides) at the Bakersfield and Oildale
stations. Closerto NPRC an mdustnal association known as the Wesmde Operators

~ California Air Resources Board monltorm ta'fcf gzasééus pollutants measured at

Bakersfield, Edison, and Oildale dur|ng":'1f98 : _TableB 3 presents a similar summary

of particulate matter concentratlons fro Bakersﬁeld Oildale, and Taft.

Kern County had 99 days during 1'§86 d"u'}'ing which the California ozone standard
[0.010 part per million (ppm)] was exceeded (CARB, 1987), and Bakersfield recorded
8 hours in which the NAAQS (EJ 12 ppm) was exceeded (KCAPCD, 1987b).
Nonattainment of the ozone ‘standard reflects the comptiex interaction of
hydrocarbons and mtrpgen oxides within the restricted mixing area at the southern

end of the Saﬁ Joaqum VaHey

i B
'..:*"f

Nltrogen dloxrde concentrations are well below the NAAQS, and the highest
concentratlons are approximately half the California hourly standard of 0.25 ppm.
Nttrogen dlox1de concentrations are monitored at seven air monitoring sites in Kern
County. Data from two locations near NPRC, Maricopa and McKittrick, show a
consistent range of hourly maximum values (0.02-0.08 ppm) and a consistent annual
mean of 0.01 ppm for the period 1982 through 1986 (KCAPCD, 1987b).

Kern County has not exceeded the NAAQS for carbon monoxide since 1979, and
redesignation of the Bakersfield area from nonattainment to attainment is

3-4
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TABLE 3-2

KERN COUNTY GASEOUS POLLUTANT CONCENTRATIONS (PPM), 1986

Pollutant

Ozone
Antiual Mean
Highest Hourly
2nd Highest Hourly

Location

Bakersfield

Edison

Oildale

Carbon Monoxide
Annual Mean
Highest 8-Hour
2nd Highest 8-hour
Highest Hourly
2nd Highest Hourly

Nttrogen Dioxide
Annual Mean
Highest Hourly
2nd Highest Hourly

Sulfur Dioxide
Annual Mean

Highest 24-Hour Mean % -.éj,jf.f NA 024
2nd Highest 24-Hour Mean S 2015 NA .020
Highest Hourly S R A NA .07
2nd Highest Hour!y =05 NA .06
Source: CARB, 1987
NA = not appllcable
3-6
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TABLE 3-3

KERN COUNTY PARTICULATE MATTER CONCENTRATIONS (ug/m3), 1986

Source: CARB, 1987

Location
Pollutant
Bakersfield Oildale Taft
T T e S
PM1o '
Annual Mean 73 62 54
Highest Daily 181 165 1,;31
2nd Highest Daily 162 142 124
Particulate Sulfate (SO4) | R
Annual Mean 4.19 568 .nvl 433
Highest Daily 15.9 171,07 1+ 10.87
2nd Highest Daily 10.8 4.0 )., 10.8
Lead ol iy
st quarter 0.15 2006, b 011
2nd quarter 006 - "0:05 0.11
3rd quarter 0.05 “fu 005 0.12
4th quarter 0.1, -, 0.08 0.12




expected in the near future (KCAPCD, 1987b). Kern County did not have any
exceedances during 1986 of either the 8-hour or 1-hour carbon monoxide standards
~ for California (CARB, 1987).

The San Joaquin Valley portion of Kern County was a nonattainment area for sulfur
dioxide from 1979 to 1983. Kern County adopted a control strategy in 1979 that
required 80 percent reduction of sulfur emissions from oll field steam generators by
July 1984, The combustion of oil field crude oil in the steam generators had been
the chief source of sulfur dioxide emissions. Attainment of the é‘&lfur dioxide

During 1986, particulate concentrations as measured by the PMro method were
above the NAAQS and California standards for bo’ch the annual and 24- hour

.
pn

micrograms per cubrc meter (ug/m3)] three tlmes, Ortdale had one exceedance, and
Taft had none. The California 24-hour standard of 50 ug/m3 was exceeded 46 times
at Bakersfield, 36 times in Qildale, and 30 trmes tn Taft (CARB, 1987). Sulfate
measurements from the PMyg samgiles. at’ the thr-ée sampling locations were all less
than the California 24-hour standard of 25" ug/m3 during 1986. Particulate lead
samples were also less than both the monthly California standard and the quarterly
NAAQS of 1.5 ug/m3 '

3.1.1.3 Meteoro‘lb’dy,.,'

The Elk Hr!ls area rs srtua‘ced in the exrreme south end of the San Joaquin Valley and
inthe’ foothllls c-f tHe'Temblor Range, and the peaks of the Tehachapr mountains lie
about 30 miles sduth and southeast. The relatively flat plains of the southern San
Joaqurn_\/,‘alley separate the Elk Hills area from the Sierra Nevada mountains which
lie to the'northeast. The broad plains of the great Central Valley extend north from
Elk Hills.

The surrounding topography has a significant influence on the regional climate.
The Sierra Nevadas insulate the central valley from blasts of cold polar air that
propagate southward over the continent during the winter. The Tehachapi
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mountains, forming the southern boundary, force moist air emanating from the
northwest and north to rise, thus promoting heavier precipitation on the windward
slopes, as well as a higher frequency of cloudiness over the foothill areas. The
coastal ranges, situated due west of the Elk Hllls area, tend to shield the local region

from the true marine environment that dominates 50 to 70 miles to the west (DOE,
1979).

The general climate of the Elk Hills area Is warm and semi-arid. Nearly 90 percent of
all precipitation falls during the annual “wet season,” which oceyrs fnom October
through April. Snow in the southern valley region is mfrequent Wr'th cnly a trace
occurring in about 1 yearin 7. Thunderstorm and severe weather actwity Is seldom
experienced. Elk HillsreceuvesaboutGmchesofpremmtatnonannuaily(DOE 1979).

.*"';"J*‘"' " K
Monthly average temperatures range from the mid- 405 |n Januaiy to the mid-80s
during July. Record temperatures have been ob5erved to‘exceed 110°F during the

summer months and drop to less than 22°F duf] ng thewmter season (DOE, 1979).

4:'
s
i

v

The mixing layer defines the extent of ver’clcal urculatlon in the lower atmosphere.
Convection at the surface due to. solar heatmg “‘decreases with altitude due to a
persistent inversion in the Bakersfaetd area “The inversion is a stable layer of air
aloft that acts as a ceiling and I|m4ts the dilution of pollutants within the mixing
layer below. Afternoon.mixing helgh’cs are approximately 1,200 meters, or 4,000
feet (DOE, 1979). When the ce|||ng ‘moves to within 1,500 feet of the ground with
the wind speed at Tess than TS ‘miles per hour (mph), pollutant concentrations
increase to produce v1sible smog In the winter months, the contributing pollutants
are carbon- monoxade su1fur dioxide, nitrogen oxides, and particulate matter;
during the summer months May through October, ozone is the primary pollutant
(KCAF’CD 1987b)

The d'éaiv[y“wind direction distribution for western Kern County is bimodal with
primary wind directions corresponding to flow from the southwest and north. At
Elk Hills, winds come from the southwest during the evening and night due to the
colder drainage winds originating in the higher terrain to the west and southwest.
From approximately 8 AM to 10 AM, wind flow typically changes from a
southwesterly to a northerly flow. Afternoon air flow is typically from the north
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with wind speeds of 4 to 5 mph (DOE, 1979). During the early evening hours, the
wind condltions return to a southwesterly flow.

3.1.2 General Description of Pollution Sources and Controls

Pollutants are emitted to the atmosphere at NPR7 from the operational equipment
for extracting, pumping, refining, and storing oil and gas. The major groupings of
equipment (based on their potential for emissions) include the four as processing
plants, gas compressor engines at the gas plants and at 10 other, Iotétlons within
NPRC, oil tank settings throughout the reserve, and mtsce!laneous *:ourc,es Three
gas plants are located near the center of NPR-1; the fourth plant is oﬁerated by
Texaco in NPR-2, The gas plants are potential sources of fugltlvehydrocarbons that
can escape though a multitude of small leaks throughou‘c each of the plants. Each
gas plant also contains some boilers and heaters that em tfhe combustion products
from burning natural gas. When operating, the ﬂares for each of the NPR-1 plants
are the most noticeable air pollution sources sfnée %ho‘“ﬂames are visible for many
miles. However, the flares emit relatwely émall a'moun’ts of pollutants compared to
the other groups of equipment. Table 3 & summanzes the annual baseline or
permitted emission rates for each ‘of ‘the ma}O’ source categories at NPR-1. Except
for emissions from the flares determlned by the Survey, actual emissions are less
than the permitted values presented iff Table 3-4. Actual emissions are not
quantified by NPRC. The. gas compressors pump field gas from the wells to the
processing plants, and from the p\ants to either a sales terminal or to an injection
well. The compress,or engmes run on residual gas from the gas plants. Although the
largest engines.at NPR q have been modified to limit the emission of pollutants, the
engines are; s’clll ﬁhe Iargest source of nitrogen oxides at NPRC as well as a major
source of hydroearbons and carbon monoxide. The tanks storing oil are also a minor
source of hydroc:arbon emissions. The many well heads, small engines, and heaters,
plus a few other types of equipment, make up the class of miscellaneous sources
that have no emission controls and, with some exceptions, are not regulated. These
sources account for approximately half of the hydrocarbons on the emissions
inventory for NPR-1. A description of each of the source categories and any
associated control equipment is provided below.
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TABLE 3-4
ESTIMATED EMISSION RATES FROM NPR-1 OPERATIONS

Source Category

Emissions (tons/year)

Part. $O3 NOy HC Co

Gas Processing Plants 13.3 0.8 147 797 22,4
Flares Negligible 10a 13a 277a 124a
Gas Compressor Engines 12.7 1.8 4,400 3,366, | 3,935
Tank Settings NA NA NA 425\ NA

Miscellaneous 4.0b 0.4b 1,0255 4. 28140 | ., 138b
Total 30 13 5,585.") ,,_.51.;',@:29, 4,219

1988

Sources: 2 Compiled by Survey team member; b BPO[/1986

NA = Notapplicable
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3.1.21  GasProcessing Plants

NPR-1

The 35R Gas Plant complex consists of two Low Temperature Separation (LTS) gas
plants, LTS-1 and LTS-2 (bullt in the late 1970s), and an older gas absorption plant,
also known as 35R plant (bullt in the 1950s), The gas plants process wet gases from
tank settings and gas wells into Liquefied Petroleum Gas (LPG) and dfy gas. Then
the LPG is fractionated into propane, butane, and natural gasojinei The major

""""

extraction process chills inlet gases to -30°F to preferentlally condensg .propane and
heavier hydrocarbons. The 35R plant uses an absorptuon process, rather than a
refrigeration process, to remove the heavier gases from. the iled gas mixture. Each
LTS plant processes approximately 120 mullton cubi&: feet der day (mmcfd), and the
35R plant processes approximately 80 mmcfd All thfela gas plants are operated 24
hours a day, 7 days a week, See Sectnon 23 and thures 2-7 and 2-8 for additional
information. !
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Emissions from the processing" equ\pmeht mmnsts of hydrocarbon vapors that
escape intermittently from ﬂanges and packmg seals around valves. Emissions from
the three plants have- bﬁen estlmated at 3,636 pounds per day (lb/day) of
hydrocarbons (Gough '1988) antmuous sources of process emissions at the plants
are limited to the, bm(ers and heaters at each plant. Each of the two LTS plants have
gas-fired glycol regeheratton systems and two process heaters. The liquid glycol
absorbs water from the processed gas. When the glycol is heated in the
regenerator the water vapor and some of the glycol evaporate to the atmosphere.
The evaporated water produces a short white plume, which is the only visible
em|sscmn ‘from the process equipment. The two gas-fired heaters, each rated at 27.5
million’ Brntgsh thermal units per hour (MMBtu/hr), heat Therminol,; a high molecular
weight héat transfer medium. The hot Therminol is circulated to the reboilers
associated with the three distillation columns for ethane, propane, and butane
separation.

The 35R Gas Plant has three boilers and two rich oil heaters. Steam is supplied to
the reboilers, the rich oil stripper, and steam pumps. The plant used to have many
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steam pumps, but most have been replaced with electric pumps. Consequently, only
one boller is operated at a time. One boller Is rated at 24 MMBtu/hr, and the other
two are rated at 49 MMBtu/hr. The rich oll heaters heat the absorbing oll to a
temperature of approximately 460°F to drive off the absorbed gases In the stripper
section (BPOI, 1982), Each heater has a capacity of 19 MMBtu/hr,

NPR-2

The Texaco gas plant Is located in the middle of Section 8D and hag beén operating
since the early 1920s. An oll absorption process removes propane andraw gasoline
from the wet gas. The capacity of the plant is 15 mmcfd, put recent prpductlon
rates are approximately 7 mmcfd. Gasoline production ]s apprprxlmately 10,000
gallons per day (gpd). The field gas contalins betweep 10 and. A2 percent carbon
dioxide thatis removed from the gas stream by absorpf cm in a potassium carbonate
solution. Compressors at the plant have a comblned power of 3,500 brake
horsepower (bhp), and they draw' the field gas to: the,plant'and compress the gas to
400 psi for the fractionating columns, Eamh of the compressors rated at more than
500 bhp has an air permit from the KCAPCD The permitting of the compressors s
the responsibility of Texaco as own€tr and pperator ofthe plant, DOE has no control
or responsibility for any air emISSIOhs by thé leaseholders at NPR-2. Additional
sources of combustion product emrssuonf. include the steam boiler for providing
steam to old pumps and the glycol reheatmg unit for evaporation of water removed
from the gas stream

3122 Gas ‘P]a'hﬂ:rér'é;
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falluré of compressor engmes, or other process upsets, gases flowing into or out of
the gas plants are burned at a flare rather than being processed, pumped to sales,
or retnjached at NPR-1. At NPR-1 there are five flares on the south side of the 35R
Gas Plan‘c""c'omplex: a high-pressure flare and a low-pressure flare for each of the
two LTS plants, and one flare designed to serve both the gas absorption plant (35R)
and the High Pressure Injection (HPI) plant. However, the 35R/HP! flare was
incorrectly designed, and it cannot be operated under the original permit
conditions without producing smoke, The 35R/HPI flare is permitted to burn only 50
million standard cubic feet per day (mmscfd), but the 35R plant and the HPI have a
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combined capacity of 140 mmscfd (Williams Brothers, ND). Consequently, the gas
flared from 35R plant and HPI s diverted to the LTS plant flares. The combined
capacity of the four LTS flares Is 246 mmscfd. The normal Incoming feed rate to the
three gas plants is 315 mmscfd. Should all three plants be required to flare at the
same time, the LTS flares are overloaded and burn with considerable smoking
(Willlams Brothers, ND), At the time of the Survey, the Bechtel Petroleum
Operations, Incorporated (BPOI) staff were preparing to submit another application
to KCAPCD for a modified permit to operate the 35R/HPI flare.

‘3!];?;,
The inventory of emissions prepared by BPOI for NPRC operations does not include
emissions from flaring of gas since flaring is considered an- emergency sltuatlon
Only routine emissions are tabulated for KCAPCD, During 198.7 266 mmscf of gas
were burned at the four operational flares (Ash, 1988}, "Durm@ the 10- day Survey,
the flares were observed operating on six days. Emlssncn‘ estlmétes for the flare
presented in Table 3-4 are based on published emtssion rates for burning of natural
gas (Brunner, 1985, EPA, 1985; Englneerlng Scte@ce, 1983)
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3.1.23  Compressor Engines B
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Approximately 60 gas engines ‘at. NPRC power compressors that gather field gas
from the wells and tank settings," or compress the gas for processing at the gas
plants, for sale, or for reinjecmon mtm ‘the well fleld. Additionally, six temporary
units were being rentéd at the ‘clme 'of the Survey. The engines are at 13 locations
across NPR-1 with, the Iargest concentratnon of 27 at the 35R Plant complex. The six
largest engmes are ;atéd at 5,500 horsepower (hp) each, and all but one of the
engines have power ratmgs in excess of 500 hp. Engines in excess of 500 hp within
NPRC are subjeqtto KC.APCD permitting and inspection requirements. Additionally,
the Preventlon of Significant Deterioration (PSD) permit issued by EPA Region IX to
NPR- T i 1982 specnfled maximum emission rates for 34 engines by manufacturer
(EPA, 1982) Engines built by Ingersoll-Rand Corporation were limited to 11 grams
ner horsegower hour (g/hp-hr), and engines made by Waukesha Corporation were
limited to 10 g/hp-hr. Ten engines installed prior to 1976 were not subject to the
PSD regulations, which became effective in 1977. EPA also excluded two engines at
7R which have a more restrictive emission limit of 4 g/hp-hr on the construction
permit issued by KCAPCD (BPOI, 1986j). Two new permanent engines (K59 and K60)
have been installed since the PSD permit was issued.
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In November 1982, NPRC was inspected by EPA Reglon IX and found to be out of
compliance with the emission limits of the PSD permit. Modiflcations of the engines
were planned with the manufacturers, and engineering studles of the modifications
were conducted on selected engines from 1983 through 1986, EPA Issued a notice
of violation to DOE In May 1986 for exceedance of the nitrogen oxide emission
rates, and DOE submitted an updated compliance plan in October 1986.
Negotlations between DOE and EPA resulted in a revised compllance schedule and
the application of specific modifications to the engines. The resulting Federal
facility compliance agreement, which was formally approved by EPA, Ln November
1987, specifies a schedule for installation and testing of the modlflcatlons for each

type of engine with all 34 engines being modified and tested by March 22, 1989
(EPA,1987¢). L
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The agreement specified the installation of - precombus‘uon chamber (PCC)
modifications on the 15 Ingersoll-Rand engmes, r:md tHe installation of pre-
stratified charge (PSC) controls on the 19" Waukesha engines Additionally, the
allowable nitrogen oxide emissions from the ngersoll Rand engines were reduced
from 11 g/hp-hr to 7 g/hp-hr based’ on. prewous ‘performance tests. The emission
limit for the Waukesha engines' remalned at' 10 g/hp-hr. The PCC modification
converts the engines to a lean bun’ tonﬂguratlon by replacing major engine parts
including cylinder heads;, turbochargers and pow.r pistons. Nitrogen oxide
emission levels as low..as 2 g/hp hr are achievable with this modification (BPOI,
1986j). The PSC emlssmn controls charge the cylinders with stratified layers of
recirculated exhaust gas (dilution air, and a fuel charge via a modified inlet
mamfold Thehch burnmg engine is effectlvely converted to a lean-burning engine

"""""

,1
oo

At 'thfe.'tir',n‘e of th'e Survey, all the Waukesha engines had been modified with the
PSC cd‘n.'tfrqls, and all but 12 of the Ingersoll-Rand engines had been modified with
the PCC ¢dntrols. Testing of the modified engines was in progress during the
Survey, and the modification program was ahead of the schedule stipulated in the
compliance agreement. Nitrogen oxide emission rates for the modified engines are
8 g/hp-hr for the Waukesha engines and 2 g/hp-hr for the Ingersoll-Rand engines,
Annual emission rates presented in Table 3-4 for the compressor engines represent
expected emissions after all engines have been modified. As a group, the
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compressor engines are the largest source of nitrogen oxides and carbon monoxide
at NPR-1, emitting 4,400 tons of nitrogen oxide and almost 3,400 tons of carbon
monoxide per year.

Should western Kern County be declared a nonattainment area for ozone, KCAPCD
Rule 427 requires that the 14 older engines at the 35R gas plant with ratings greater
than 200 hp reduce nitrogen oxide emissions by at least 80 percent, Additionally,
the concentration of nitrogen oxides shall be no greater than 150 ppm The 19
Waukesha engines recently modified with PSC control will also reqmm additional
modifications to further reduce nitrogen oxide emissions to 2 g)hp hr These
emission limitations are to be met within 15 months after the. effectlve d&te of the
rule (l.e., after four exceedances of the ozone standard). @f’ner engjnes that are
rated between 50 and 200 hp must reduce emissioﬂs by December 31, 1995
(KCAPCD, 1987a), L,

. o .
. !
ot “ !
L |
Yoo W

3.1.24  TankSettings and Dehydration Tanks o
o, RO “.'

Gas and oil are coproduced from four mt»proc{bcmg zones, and the gas and oll are
separated at 79 tank settings across: NPR 1 and 34 tank settings across NPR-2 (of
which 8 are inactive). All tank séftmg% mciude’ one or more gas-liquid separators;
equipment for gauging oil, water, ar‘td gas production from each well; one to seven
fixed roof tanks for storage of an oH/Water mixture; and pumps to deliver the oil to
dehydration trains (oll- water separa{or tanks). (See Figure 2-9.) Wet gases from the
separators are collected mto One 5f three pipeline systems (vacuum, low pressure,
or high pressure) acmrdlng to. the gas pressure at the tank setting for transfer to the
gas plants (BPOi 1986;) Should the gas gathering compressors fail, the pressure in
the separator ma,yeontinue to build due to continued pumping at the wells, In such
cases,. the Qas \s vented to a short stack approximately 100 feet from the tank
settmg

Gas that §e‘f3arates from the oil while in the holding tanks is pumped into the gas
pipelines by a vapor recovery system at each tank setting. Each of 271 oil storage
tanks on NPR-1 is equipped with a Varec breather valve for limiting the internal
pressure or vacuum that can develop inside the tanks with changes in the air
temperature and pressure if the vapor recovery system breaks down. The breathing
of the tanks accounts for a minor portion of the fugitive hydrocarbon emissions at
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the tank settings. The other potential sources of emissions at the tanks include the
entry hatch, gauge hatch, and the cable seal for the oil level indicator. However,
any leaks from these points are stopped within a few weeks due to the tank
inspection and maintenance program (see Section 3.1.3). Permitted emission rates’
filed with the KCAPCD show an aggregate rate of 328 tons/yr from all the NPR-1
tank settings out of an NPR-1 total of over 12,000 tons/year (Gough, 1988).

The dehydratlon faculmes separate the oil and water mixture and store product oil.

gravities. Product oil is stored in the shrpplnq tanks prl_“,'

dehydration tanks are located in 10G, 18G, 255, 242, and 262 Gas. evolvrng from the
oil in the 35 dehydratlon tanks is collected by a vapor r~eeovery system at each

with the majorlty of the emissions coming from the sn(‘tralns in 18G (Gough, 1988).

3.1.2.5 Miscellaneous Sources

L
oSN

e

There are many small sources of’ anr pollutants at NPR-1that are not included in the
categories of major sources drscussed above ‘These sources include the numerous
wells and associated pumps severa) small oil heaters and glycol drying heaters, a
boiler for underground steam m;ectlon and associated tanks, a vapor recovery
system for gas from well casmgs, gasoline pumps, and product loading racks.
Additional unformatron on these sourcesis provided below:

° Tnfé;gv'iai'a'l;power rating of all the well pumps and other small internal
. "‘.‘"‘gorn'b‘u's,tion engines was estimated at 9,467 hp. Hydrocarbon emissions
_‘;,.-'_'_';-"from the wells have been estimated at approximately 34,400 Ib/day
“.(BPOI, 1986;). | |

® The 18G dehydration tank trains had six gas-fired heaters for warming
the oil during the winter. Each heater has a capacity of 12 MMBtu/hr.
Emissions from the heaters have not been estimated because the firing
time is dependent upon the wintertime temperatures and because their
size is below the KCAPCD criteria level for obtaining a permit.
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®  Gas is dehydrated in the field at the 30R and 36R compressor stations
using a glycol absorption process. The glycol is regenerated by
evaporating the water in a heater at both compressor stations.

e The Shallow Oil Zone Steam Injection Project is a pilot study for

increasing production and recoverable reserves in Section 3G. The
project began injecting steam in July 1987. Emission sources associated
with the project include a 62.5 MMBtu steam generatar, a steam flood
drain tank, and a tank setting. KCAPCD Rule 425 I:mrts the nitrogen
oxide emission rate from the steam generator to no\?more than 0.14
pound per mlllnon Btu (lb/MMBtu) (KCAPCD, 19873) :

® The reservoir pressure in 15 sectlons on the east sude of NPR 1 has

..\.

' Production rates were mcrease& by mstallmg a system of pipelines and
vacuum compressors to red uce tile well casing pressure to approximately
zero. Electrically powered pumps for the vacuum system are installed in
Section 3G (8PO, 1986;)

® Gasoline is stared and dnSpensed at the vehlcle maintenance area in

Section 365:. The gas, oadlng facility at 35R transfers liquefied butane
and propane into pressurlzed tanker trucks. Natural gasoline from the
gas processmg pidnts is also loaded into tank trucks at the gas loading
faaiity A crude ol loading rack at the 24Z dehydration/LACT facility is
'used tﬁ transfer light product oil to tanker trucks.

Tal:i‘i'effv.?g.-{lf.-'iists the total emissions from all the miscellaneous sources at NPR-1,
Apprpxihgtely half the hydrocarbon emissions from NPR-1 come from the oil and
gas wellé""'(6,276 tons/yr). Almost all the nitrogen oxide emissions from the
miscellaneous sources come from the small pump engines at the wells. The small
engines contribute 996 tons/yr of nitrogen oxide emissions while the other
miscellaneous sources emit 29 tons/yr (BPOI, 1986j).

'
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31.3 Environmental Monitoring Program

There is no program at NPRC for measuring the ambient air concentrations of any

pollutants. The closest air monitoring stations are south and west of NPR-2 (see
Section 3.1.1.2, Air Quality). Air emissions from three classes of air pollution sources

~are monitored to ensure compliance with regulatory emission limits. The emission

monitoring programs for the compressor engines, fugitive hydrocarbons, and
vehicle emissions are described below.

.
il

3.1.31 Compressor Engines Exhaust Monitoring for Nitroqen O';(';'i‘desf‘;-,‘,‘

The PSD permlt issued to NPRC by EPA in 1982 requtres the demonstratlon of
continuous complsance with the specified nitrogen oxide emlss“ron limits for the 34
engines at NPR-1 identified in the permit. Testing |s to be conducted each month on
at least one engme in each of the five classes of'e englnes Ldentlfted in the permit,
and all engines will be tested at least once., durmg each calendar half, Testing
methods are to be in accordance with those descnbed in 40 CFR 60 Appendix A
using EPA Method 7 (EPA, 1982). Durmg the eszsmﬂ testing, engine power output
is measured by installing two pres&ure senSOrs oA each compressor cylinder during
the test. Preprogrammed mstrumentatton ‘theh calculates the horsepower rating of
the engine from the pressure and" vacuum readings and engine speed. A written
report is to be sent to EPA Regsor\ iXeach calendar quarter containing nitrogen
oxide emissions in grams/horsepower hour and all other relevant information.
Information on the apphcable emlssmn limits for the engines is provided in Section
3.1.2.3. ‘ )

e

3132 'th'qiﬁivé'Hydrécarbon Emission Inspection and Maintenance Program

Hydrcqarbon emission control is required by the KCAPCD for light oil storage tanks
with vapor recovery systems (Rule 411) and for components at light oil and gas
productxon facilities and natural gas processing facilities (Rule 414.7).
“Components” means any valves, pressure relief valves, flanges, threaded
connections, hatches, seals, packing, sealing mechanism, sight glass, or meter. For
oil tanks of 40,000 gallons or greater capacity, the tanks are to be maintained in a
“gas tight” condition. "“Gas tight” is defined (KCAPCD Rule 414.7) as leakage at a
concentration of not greater than 20,000 ppm measured as methane by a
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hydrocarbon detection instrument within 1 centimeter of the leak source (KCAPCD,

1987a). The NPRC tank inspection program inspects all applicable tanks at least
quarterly to ensure compliance. Tanks having emissions exceeding 5,000 ppm are
repaired (BPOI, 1987¢). Applicable tanks are permitted by KCAPCD, and are
inspected by the District annually before reissuance of the operating permit.
During 1987, 1,236 separate tank inspections were made, and 164 tanks (or
approximately 13 percent) had measurable leaks at concentrations greater than
10,000 ppm (BPOI, 1988h). i

"'I.
OnJune 1, 1987, the KCAPCD adopted Rule 414.7: Components Servmg*Lnght Crude
~ Oil or Gases at Oil and Gas Processing Facilities and Components at Natural Gas
Production and Processing Facilities. This rule is designed t& irmitfugitwe emissions
from oil and gas handling equipment and from gas. processnng plants Leaks are
‘defined as elther . i

®© An emission of gaseous” VOCs whtch causes an appropriate analyzer
sampling 1 centimeter- from d source to register in excess of 20,000 ppm
as methane (KCAPCD, 1987a)
Leaks in excess of 20, 000 ppm must, Be repa|red within 20 working days, and leaks in
excess of 75,000 ppm must bé repanred within 15 working days. An Operator
Management Plan was submbtted to KCAPCD on September 29, 1987, outlining the
program tg: mamtaln comphanre with Rule 414.7. A contractor has been hired to
perform the fugmve emlssnon inspection and repair services at NPR-1.

3. 1":-3}::3,‘_."_“,."'Veh icl3 Emissions

All motorvehicles registered in NAAQs nonattainment areas within California must
be inspected evéry 2 years (Health and Safety Code 44011). The inspections are to
determine whether the vehicle meets emission standards set by the Air Resources
Board. If an inspected vehicle fails to comply, it must be repaired at a licensed repair
station. NPRC vehicles are inspected and maintained at the garage in Section 368,
which has station license number DC880109. Before any vehicle is tested, the test
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instrumentation is calibrated with certified zero and span gases. A visual check is
made of emission control components including the positive crankcase vent, air
cleaner, air injection system, fuel evaporation system, fill pipe restrictor, catalyst,
exhaust gas recirculation valve, and carburetor. The emission standards for vehicles
at NPRC are 1.2 percent carbon monoxide, 150 ppm hydrocarbons at idle, and 220
ppm hydrocarbons at high engine speeds.

31.4 Findings and Observations
3.1.4.1  Category|

None ‘m:u

3.1.4.2  Cateqory |l -

.‘.“":" NN
N M, e
one ST

3.1.4.3 Category Ili

None N

3.14.4 Category IV ..

1. Emissions of pollutants ’to the atmosphere and an assessment of the effects of
these emlssmne are not reported in the annual report as required by DOE
Order. 5484 1. DOE Order 5484.1 requires DOE sites to summarize effluent
momtormgu”g.ta and to determine the environmental impacts from routine

and accndental releases of pollutants. The NPRCannual report for 1987 follows
""-f:the format described in Chapter lll d.4., Annual Site Environmental Report, of
Order 5484.1. Under section (f) 5 of Environmental Program Information, a
surﬁrﬁary is to be provided describing the nonradioactive effluent monitoring
results, reasons for monitoring, the parameters measured, to whom the data
are reported, and any results that are out of compliance. However, the Annual
Site Environmental Report contains only one statement in part 5 of the
Environmental Program Information that says NPR-1 does not discharge to
surface waters.
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Even though NPR-1 has an emission ‘testing program for some of the gas
compressors, and has an emission inventory listing the majority of air pollution
sources and emissions of over 20,000 tons/yr at NPR-1, atmospheric emissions
are not quantified, considered, or evaluated in the annual environmental
monitoring report. '
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3.2.1 Background Environmental Information
3.2.1.1 Surface Sails

Soils at the Naval Petroleum Reserves in California (NPRC) are primarily composed of
two series. The Panoche Series is closely equivalent to the Quaternary alluvium on
the geologic map. This series occurs in the valley areas surroundtng Elk Hills and
Buena Vista Hills, This soil is derived from mixed sources of, trahsported and
weathered sedimentary and granitic rocks. It is described, as fight browhish gray,
massive sandy loam surface and subsoils. The substrata are brbwnfs‘h yellow sandy
loam, stratified with loam or loamy sand. These soils' are moderately alkaline and
calcareous. Permeability is described as2to 6 mches per hour(in /hr)

The Kettleman Association, which covers Elk Hius ahd Buena Vista Hills, consists of
soils on the topographically hilly areas, They are denved from sedimentary rocks
weathered in place. These soils are descrlbed as pale ‘brown, granular, loam surface
soils and pale brown, blocky, Ioam subso;ls‘ Substrata are light yellowish brown,
blocky loam. These soils are also moderately alkalme and calcareous. Permeability
is described as 0.6 to 2 in./hr.

Lo
. l'
“ e .

The loose soils and sedtments on the surface of Naval Petroleum Reserve No. 1 (NPR-

1) and NPR-2 are easHy erodlble, Natural vegetation consisting of forbs and grasses,
moss and llchen s sparse (<30 percent) although it helps reduce erosion during
winter rains., Ot

'
v v,
l,. '

3.2.2--'.',:"'";"Geri‘e'r:}‘:'z'l Description of Pollution Sources and Controls

Sourcé's'";:‘ijf«_r;eleases to the soil at NPRC include waste disposal operations at Section
27R and Section 10G, releases of fluids to sumps, leaks and spills of various
materials, and leaks of chemicals stored in drums. These sources are all discussed in
other sections of this report, Discussions of 27R and 10G waste disposal facilities are
included in Section 4.1, Releases to sumps are discussed in Section 3.3. Leaks and
spills are discussed in Section 3.3 where they affect drainageways, in Section 4.2
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where they relate to tanks, and on an overall basis In Section 4.5. Leaks from drum
storage are addressed in Section 4.1 and Section 4.2,

3.2.3 Environmental Monitoring Program

NPRC does not conduct a soil monitoring program. Soil sampling has been
conducted for varlous special programs and these programs are discussed in Section
4.5,

3.2.4 Findings and Observations

3.2.4.1 Category |

None

3.2.4.2 Category Il

None “‘ ‘, " " ,
3.2.43  Category Il |
None |
3.2.4.4 Catego‘rz':li\)"l |

None ey el
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3.3 Surface Water

3.31 Background Environmental Information

3.3.1.1 Reqional and Local Setting

The NPRC is located within the boundarles of the Tulare Lake Basin. The basin Is a
closed hydrologic system within the southern half of the San Joequin Valley.
Surface and groundwater flows within the basin converge toward the CQntral valley
floor. "

‘4 ‘1‘
. .
,'. .,' ')‘n

nnnn

~during and immediately after periods of heavy preclpltatlon These surface water

flows tend to percolate rapidly into their streambeds (DOE 1986) Drainage
patterns within the hilly topography of the petrofeum reserves generally consist of
numerous deeply trenched gullles. The guilleg subsequently flatten out as they
reach the alluvial deposits of the valley flobr

The major surface water bodies of m'cerest inqlude Buena Vista Creek, Broad Creek,
Sandy Creek, Kern River, and the Californna Aqueduct (see Figure 3-2), Buena Vista
Creek, Broad Creek, and Sandy Creek have been designated by the U.S.
Environmental Protectiah. Agency (EPA) to be waters of the United States.
Consequently these waterways are ‘tegulated under the Clean Water Act. Buena
Vista Creek is an sntermlttent strgam located within the Buena Vista Valley, near the
boundary between NPR 1 and NPR-2. Drainageways along the southern slope of Elk
Hills are tnhutanes of Buena Vista Creek. Broad Creek and Sandy Creek are
mtermnttentstreams thatdraln portions of Buena Vista Hills within NPR-2, The Kern
River- is a!so an intermittent surface water body that flows in a southwesterly
dnrectlon from Bakersfield to the Buena Vista lakebed. The California Aqueduct
transpom freshwater from northern California to agricultural, industrial, and
domestic Users in southern California, The aqueduct is adjacent to the northeastern
boundary of NPR-1 and flows through the eastern portion of NPR-2. A aqueduct
pumping station (Buena Vista Pumping Station) is located within NPR-2.

It is reported that the water quality of these intermittent streams is generally poor,
Although no water quality data exist for the unnamed ephemeral streams found on
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Elk Hills, Buena Vista Creek, to the south, had an average total dissolved sollds (TDS)
level of 3,400 milligrams per liter (mg/L) In 1975 (DOE, 1985). These measurements

were collected when the creek received discharges from the Valley Waste Facllities
on NPR-2,

3.3.1.2 Utilities

Water Supply Systems M.‘
The West Kern Water District provides water from the Tulare aqulfer*eo two NPR-1
water supply systems. The NPR-1 main water supply system Is: operated by the NPRC
and consists of a main pump station, chlorinator, two booster pump stations, and
several water storage facilities. Water Is chlorinated at the ma ﬁ pump station to
ensure that a residual chlorine level Is maintained throughout tﬁe length of the
supply pipelines at NPR-1. The water supply system lsused prlmarlly for facllities fire
protection, for process cooling, and for support of fleld-wide drilling and
production operations at the individual wéll sites and tark settings. The system also
supplies bathrooms, ice-making machlnes (Sectth 365 and 35R Laboratory), and a
water fountain (35R Laboratory) that is reported to no longer be used for drinking.
The second water supply system‘sUpplles pbtable water to facllities in Section 11G,
Water is not chlorinated and supplies at'least three water fountains and an ice
machine. Drinking water s generally provided by a supplier of bottled water
because backflow preventlon deyrces were not necessarily installed at all locations
where contamsna‘mqn asa result ofbackflows may occur (Thomas, 1988).

There is no. water supp[y sys‘cem operated by NPRC at NPR-2, Instead, lessees are
responsable for prowdmg water to sites at NPR-2. Most of these lessees have
arranged for water supply from the West Kern Water District; however they also
provude bottled water for employee drinking water.

Sewage T'k‘éa'tment Systems
Sewage treatment systems at both NPR-1 and NPR-2 consist of septic tanks with
leach fields (see Table 3-5). In addition, portable sewage holding tanks (port-a-

potties) are provided by a subcontractor at drilling rigs. NPRC operates 12 sewage
treatment systems at NPR-1. There are no sewage treatment systems operated by
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TABLE 3.5
SEPTIC TANK SYSTEMS

NPR-1 Facllitles Served by a Septic Tank System

11G Complex

36S QA

365 Garage

365 Warehouses

36R

35R GasPlant/Laboratory g
HP| Sl
LTS | L T
LTS I T

35R  Warehouse '\. '

Bullding 13 (EG&G) e

. .
. ' N ",
A L

365 Administration, drafting, finance, accounting

NPR-2 Facilities Served-by a Septic Tank System

Texaco Gas Plant A
Buena Vista-Pumping Station

ARCO Compressor El'a‘}ﬁ't

Saurce :‘3?i‘fégnj,';5'lle‘d"b'y"‘Survey team member, 1988

S
'l ':
'

l |
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NPRC at NPR-2, Instead, lessees are responsible for providing sewage treatment
systems for facllities located on NPR-2, Three septic tank systems are operated by
lessees at NPR-2,

Stormwater Systems

Stormwater runoff Is generally directed to ditches and gullies at both NPR-1 and
NPR-2. There are no stormwater sewer systems. Many gullles throqghout NPR-1
have small earthen dams, known as "gully plugs" or catch baslns‘ Somq gully plugs
1986k). There are 50 gully plugs located on NPR-1. Most gully ﬁlugs are |cdated 1/4
to 8/10 mile downstream of potential spill sites (BPOI, 1987h) sUah as'pipelines and
tank settings. It was reported thatsome gully plugs are/hdd been On NPR-2.

".’ . ‘u

3.3.2 General Description of Pollution Sogrce's.?nd C‘Q‘n'trols

The NPRC potentially discharges contamlhants to surface waters from several
sources. These sources include ol processmg facmties, gas processing facilities,
sewage treatment facilities, laboratory facnlltles, washrack wastewater, and
stormwater runoff. These pdllutlon sources and assoclated collection and/or

treatment systems are descrabed in the fol!dwmg subsections,

Y
.

3321 Qi Processiﬁ'q F‘a'c.‘i'h“tIles"l‘jl"“

Oil processing, faantles cens‘lst of tank settings and Lease Automatic Custody
Transfer (LACT) statnons At tank settmgs, oil, gas, and water are separated. The
was‘cewater prqdutﬁd is known as "produced water". Produced water is saline,
W|th TDS content ranging from 25,000 to 33,000 mg/L. At LACT stations, additional
water s’ separated from the oil. Produced water from both tank settings and LACT
stations:. is reinjected into the groundwater, discharged to surface water
drainageWays, or discharged to wastewater sumps where it percolates into the
ground or evaporates into the atmosphere. Biocides, de-emulsifiers, and corrosion
inhibitors are usually added to the produced water prior to pumping.

Subsurface wastewater disposal into Tulare Zone injection wells has been in effect
at NPR-1since 1981, Prior to that time, produced water was disposed of in large
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surface sumps. Approximately 93,400 barrels of water per day (BWPD) are disposed
of In Injection wells or reused at NPR-1 (see Section 3.4,2 for further details). In
total, approximately 83 percent of the Injected/reused water Is from the Stevens Oll
Zone, with 13 percent from the Shallow Oil Zone and 4 percent from the Asphalto
Pool.

Sumps are usually constructed at tank settings and LACT statlons. The sumps receive
produced water and/or oil during upset condlitions. Title 1770(a) Callf rnia Code of
Regulations (CCR), requires hazardous sumps to be designed for’g'rotectton of
wildlife, Sumps are not considered to be hazardous by the state unféss. dc;ording to
Part 740, they are 100 ft2 or 10 percent of the surface area has ah tpll film, "o

“
A,
AAAA

NPR-1

R
W,

242, Produced water from these facllntles ls: .pqr)}ped tb |n;ection wells durlng
normal operations. During upsets, prdduced Water is discharged to sumps.
Approximately 85,000 barrels per day (bbl/day) are mjected

At NPR-1, there are six major wastewatet‘ sumps located in Sections 14Z, 24Z, 262,
8G, 10G, and 18G. In addition, thére areﬂumerous containment basins that collect
oil or oily wastewater durlng upset cmndttnons at tank settings and LACT stations.
Overflow co||ec‘ced ‘n'nq;ontammgnt.basms is returned to the system for processing.

At the 242 LACT was‘cewa'cer sump, two sumps are connected in series. The lower
sump had at- overflow pupelme that discharged to a natural drainageway. Evidence
of past‘pverﬂq‘ws included erosion of the natural drainageway and high water
ma‘r,.k‘.i:‘a'rd'r’}g tHe'f‘p,anks of the sump.

At NPR'-'i','..t,'here are 79 active tank settings located throughout Elk Hills (BPOI, 1988).
At the 4-24Z tank setting, it was observed that oil had escaped through a gas release
vent stack and had flowed into a swale that drains into a natural drainageway
below the access road to the tank setting. At the 24Z LACT station, oily water
overflowed from the slop tank to a containment basin without any netting. Atthe
3-8R tank setting, oily water from a skim tank was discharged to a containment
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basin without any netting. It is reported that overflows and spills collected in the
containment basin are cleaned up within 24 hours. Consequently, netting is not
required under Title 14, CCR. |

NPR-2

At NPR-2, there are three LACT stations located in Section 6D, one in Section 14D,
and two in Section 20D. Produced water from these facilities is discharged to
covered sumps, with a potential to release to natural drainageways,during upset
conditions or producec water is pumped to injection wells- durmg normal
operations. ' ’

At NPR-2, there are approximately 14 major wastewater suﬁib{(éi’O] 1986d). In
addition, there are numerous sumps that collect oil or orlv wastewater during upset
conditions at tank settings and LACT stations. R

At the 14D LACT station, wastewater from a Bavker tank (460N and a wastewater

sump had averflow pipelines that dnscharged to a natural drainageway.

At NPR-2, there are 26 active tank settrngs Iocated throughout Buena Vista Hills .
(BPOI, 1988c) W

At the 288 Phillips Tank Settmg 2 produced water is dlscharged to a natural
drainageway and entprs a. sump constructed within the drainageway. The
drainageway is a trrbutary of Broad Creek. The wastewater sump had a significant

amount of il an. the! surface ‘and was covered with nettmg A containment basin

that lacked" any nettmg contamed oul

e e,

At the 288 Phl!llps Tank Setting 3, produced water is discharged to a natural

dramageway that is a tributary to Broa.i Creek. The produced water had an oily
surface sheen. In addition, oil was present in two containment basins that lacked
any netting.

At the 28B Phillips Tank Setting 4, produced water from an oil/water separator is

discharged to a natural drainageway. In addition, a sump overflow pipeline
discharges to a natural drainageway.
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3.3.2.2 Gas Processing Facilities

Gas processing facilities are located at both NPR-1 and NPR-2, Wastewaters and
other contaminants handled at each facility are described below. o

NPR-1
Although NPR- 1 has four gas processing plants, only three are operated These

include the 35R Gas Plant, Low Temperature Separation (LTS)-1, apd tTS 2. The 3G
Gas P!ant has not operated for several years.

At LTS-1 and 2, several chemrcals and lubricating oils are used G[ycol and Therminol
leaks were observed at numerous locations throughout the plants Therminol
contains benzene Ci4-30 alkyl derivatives, CAS. Reg‘ i No 68855 24-3, which is
identified as a hazardous chemical under the crrtena of OSHA Hazard
Communication Standard (29 CFR 1910. 1200 Befz 1rrhfb|tor 30K and Betz Slimicide

508 are added to cooling water. Coollng water blowdown is discharged to a tile -

drain system. Both plants have a dlked utrlrty storage area where engine lube ail,
injection lube oil, refrigerant Iubé orr dr,rty engrne lube oil, coolant, glycol, and
diesel fuel are stored. Black oily- starned sorl was observed west of the diked utility
storage areas. The stains were alsa present within the diked areas and indicated
that material from the sterage areas had escaped the diked areas. The drainageway
west of the diked utrllty storage area at LTS-1 and LTS-2 consists of a concrete-lined
spillway for secondary cbntarnment and leads to a concrete sump for oil recovery.
It was rnstal!ed to prevent spnls from contaminating natural drainageways. The
observed oll,y stamed sorl is between the diked area and the concrete- Ilned serway

L
’a

drscharged mto 2. hydrocarbon pipeline. The hydrocarbon pipeline is routed to a

heated _separator to recover gas and the remaining oily water is added to an oil
produ‘é’tibn pipeline.

At the 35R Gas Plant, condensate, oil, lubricants, and cooling water all flow to plant

drains. The plant drains discharge to the 35R sump. Slimicides and other chemicals
are added to cooling water.
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"‘NPR-1

The 35R sump receives wastewaters from the LTS-1, LTS-2, and 35R Gas Plants. Oil
and condensate are recovered from an oil water separator before water enters the
sump. If oil reaches the sump, it is recovered by vacuum truck. Wastewater either
percolates to the ground or evaporates to the atmosphere.

The 30R Compressor Plant had two facilities that were discharging materials to
natural drainageways. The shipping pump for the condensate drain was leaking oil
during the site visit. The oil entered a natural drainageway. In addition, UNX 13479
Tank was discharging oil over a hillside that entered a dramageway it

NPR-2

The only gas process facility at NPR-2 was the Texaco. Gas Plant !ocated on Section
8D. All process wastewaters and cooling water blowdown ate relnjected into the
Tulare Zone. Waste oils, steam condensate, and hydrcxcarbon condensate are
collected in a Baker tank. The contents of fhe.Baker tank are pumped out and
hauled off-site for disposal. Sewage and Iaboratory wastewater disposal is
described in Sections 3.3.2.3 and 3.3. 2 4 respectwely

4
.
',

S

3323  Sewage Treatment Fa‘cil"ixi_e§‘-f,j.."'"" kK

Sewage is treated and dis’&harged at several facilities throughout NPR-1and NPR-2.
These facilities incli 1de septic tank systems and treated wastewater from a municipal
wastewatertreatmant plant WWTP)

.
. . i
L T taay,
B “ \

Tab'_l.e'-_',élS;'},iéts"'t‘f‘}"_e facilities served by 12 septic tank systems located on NPR-1.
Gen"e‘r"aI 'y’,"the septic tank systems are pumped out by a subcontractor (Knight's
Pumpmg Service) once a month and hauled off-site for disposal at the Crescent
Moon Lagoon in the Bear Mountain area, several miles east of Bakersfield. Except
forthe 11G septic tank system, no operating problems have been reported.

The Section 11G septic tank system serves the entire 11G complex, which houses

approximately 500 fulltime employees plus daily visitors. The system is hydraulically
overloaded; consequently the system is pumped out every 4 to 5 days when
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overflows are observed near the septic tanks (Miles, 1988). The overflows occur in
an area generally avoided by site personnel due to the potential presence of
rattlesnakes. No sewage backups into the 11G facilities have been reported.
Current plans include expansion of the hydraulic capacity of the existing system and
construction of an additional septic tank system to serve approximately 70 people in
the eastern portion of the 11G complex (Rhoden,1988).

- The 35R septic tank system receives wastewater from the 35R Laboratory It was

reported that diluted acids are the only laboratory wastewaters dlscharged to the
septic tank.

NPR-2

Table 3-5 lists facilities served by three septic tank systems 1ocated on NPR-2. Each
system is operated by a lessee. ‘ "

,;septnc‘tank systems. One system

west of the plant serves a Iounge area wi“th toclet and shower facnlmes The plant
operator reported that neither sys‘cem had ever been pumped out. In addition, an
abandoned septictank system was repo’r‘ced to be located near Iease houses that are
nolongerinuse. .7 L

The Buena Vista Pur*rping Statron is served by a septic tank system. The system
serves 5 or 6 people whowork at the pumping station. Only sewage is discharged to
the system The septm tank was reported to have been pumped outin 1979 or 1980.
No probiems wqth the system have been reported.

The AR(ijQ‘Compressor Plant is served by a septic tank system. The system collects

~ sewage, isboratory wastewater, and leaks/spills that flow into plant drains. A small

laboratory is currently used to test basic sediment and water (BS&W) and in the past
was used to test gravities. Although the operator did not know which solvents may
have been used in the past, petroleum-based solvents are currently used in the
laboratory. Oils and liquid chromate snlutiens, used as a cooling water corrosion
inhibitor in the compressors, are collected from compressor leaks on a concrete pad.
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The pad has drains connected to the septic tank. During the site visit, a small
continuous leak was observed. A concrete pad under the cooling water tower also
had drains connected to the septic tank. [t was reported that the cooling tower had
not been in service for 5 years. Green and yellow stains on the soil near the cooling
tower were observed, [t was belleved that chromates were used in the cooling
water tower. During thesite visit, black oily stains were observed on the surface soll
near the septic tank. The operator reported that the septic tank had overflowed
once as aresult of a smk faucet being left open for an extended perlod It was also

‘l
Treated wastewater from the City of Taft-Ford City-Taft Helgbts Sanltatlcm District
Joint Wastewater Treatment Plant is used to spray- lrrlgate 167 acres on NPR-2.

v
b
ey

Since 1985, wastewater effluent has been applied to the farm dunng the period

~April 1 through October 31. Wastewater effluent must be chlormated and meet

water quality standards of 40 mg/L biological oxygen demand "(BOD) and 0.2 mg/L
settlable solids. Alfalfaisthe only crop produ‘ced at: the farm and itis used as fodder
for animals. No problems have been reported for the spl‘ay irrigation facilities.

23.2.4 Laboratory Facilities

NPR-1

Laboratory wastewater from the 35R Laboratory is discharged to either a holding
tank, sump, or sept;r: tank system Two drains within the laboratory discharge to a
holding tank, wh|ch is des:gned to collect chromic acid discharges. Drains in the old
laboratory . d{ﬁcharged Tn“to the 35R sump. Currently, gasoline used during
Iaboratory testlng may be discharged from these drains. The remaining sink and
floor: drams i the 35R Laboratory discharge into a septic tank system. It was
reported that only dilutad acids are washed down these drains.

Laborato'f‘y' wastewater from the 36S Laboratory was reparted to discharge to the
255 LACT station. Wastewater from the LACT station is discharged to injection
wells, The laboratory facilities are used to conduct cuts and gravity testing, to clean
tools, and to clean down-hole instrument clocks. Wastewater discharges include
kerosene, de-emulsifier, oil, trichloroethene, and samples used for cuts and gravity
testing. It was reported that the pipeline that drains the laberatory had
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experienced backups due to backpressures in the downstream pipelines. Dark stains
in soil near an air vent on the drain pipeline probably resulted from previous
backup(s). No problems have been reported since a check valve was Installed on the
downstream pipeline. | |

NPR-2 A
Laboratory wastewater from the ARCO Compressor Plant was repor‘ced to be
discharged to the septic tank system. See Section 3.3, 2 3 fora descr btlon af the

septic tank system. ] N,

The Texaco Gas Plant has a laboratory that has been mact‘i':\}e :fgrjfapproxnmately 4
years, In the past, laboratory wastewater from the Texaco Gas Ptant was repotted

to be discharged to injection wells.

3,3.25  Washrack Wastewater

A washrack in the Section 36S area at NPR 1 |s used to wash vehicles and other
equinment. It was reported thata degreaser agem isused to clean some equipment
at the washrack. Runoff from the washrack &ither flows overland down a slope or
enters a drain system. It was reporte‘d that the drains discharge into a leach field
located in the same dramageway as overland flow. However, during the site visit, it
was observed that washwa‘cer from the washrack area was flowing into a natural
drainageway. .7 ., :

3.3.26 'Stéfﬁw‘vaté'r‘ﬁp'n“csff

Contammants that may be spilled or leaked on the ground, are potentially
‘cranspor’ced by stormwater runoff. Since there are no stormwate[r sewer systems,
runoff ls,_d,urected to ditches, gullies, and/or natural drainageways. Draiirageways
and surface soils that are potentially contaminated and would be susceptible to
transport via runoff are described below. Although a spill prevention, control, and

countermeasures plan (BPOI, 1986k) for NPR-1 has been prepared, it is outdated.
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NPR-1

At both LTS-1 and LTS-2, glycol, thermanol, engine lube oll, injection lube oil,
refrigerant lube oil, dirty engine lube oil, coolant, and diesel fuel are used.
Evidence of spills and leaks deposited on surface soils was observed throughout the
plant facilities. In several cases, these spills and leaks had occurred near
drainageways (see Section 3.3.2.2).

At the 4-24Z tank setting, it was observed that oil had escaped through @ gas release
vent stack and had flowed into a swale. The oil covered the surfacé soil‘wmhln and
adjacent to the swale. The swale discharges into a natural drainageway below the
access road to the tank setting.

NPR-2

At the 28B Phillips Tank Setting 2, produced wate.r~ is duscharged to a natural
drainageway and enters a sump constructed wnthln the drainageway. The
wastewater sump had a significant amount of Gil on the surface. Stormwater
runoff could potentially cause matémaTs thhm the sump to be washed out and
transported downstream. The d-ramageWay is-3 tributary of Broad Creek.

At the Kern County Water District Pumpmg Station, used crankcase oil, which is a
listed hazardous waste'in CahformaJ had been spread on the ground to control dust
and vegetative growth As'a’ “résult, soil contaminated with used crankcase oil
around the pe'r_lvmetgr‘of the West Kern Pumping Station could potentially enter
natural drair{é:g‘é'Way‘s""' }"t“i}vas reported that approximately 150 gallons of used
crankcase oil had been applned over a period of time. It is uncertain at this time as
to whether this. practlce is continuing.

At th'é'"-/'-\'{R.'CO Compressor Plant, black oily stains observed on the surface soil near
the septi"c“'tank indicated that the tank had overflowed. Potential septic tank
contents include solvents, oil, and chromates (see Section 3.3.2.3). The stained soils
were located near adrainageway.
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3.33 Environmental Monitoring Program

As part of the NPRC environmental monitoring program, the water supply system Is
sampled and analyzed regularly, No surface water discharges are included in the
environmental monitoring program.

Sampling and analysis of the water supply system is performed in accordance with
the CCR, Title 22, Chapter 15, "Domestic Water Quality and Monitoring
Requirements," based on the National Interim Primary Drinking Watér,Regulations,
40 CFR Part 141. Water samples are taken biweekly from eight: locat:ons in the
water supply system. Residual chlorine and coliform ba"évtérla analyses are
performed for each biweekly sample. Physical, chemical, ahd radtotogtcal property

analyses (summarized In Table 3-6) are performed at Iess frequent Jntervals
rep«arted for samples taken from the 365 change rqem and EG&G facility. Zero
residual chlorine levels have also been recdrded fOr samples taken from the Building
51A, 36S Garage, 5M Pump Station, 32S; Storage Tahk' and 35R Laboratory,
In 1987, positive tests for bacterial contammaﬂon of the water supply system at the
36S change room were reported on Febmary 11, February 14, and October 26, In
response to the bacterual contammatron reported in February 1987, a monthly
water pipeline flushmg program ‘was initiated at the 36S change room area.
However, one posmve test for. coleorm has occurred since this effort began.

Physical, chemrcai and radlologtcai analyses are performed at least twice a year. To
date, reported c;mcentratlons have been within allowable limits,

| 3.3.'-?'1_.‘?':,',«-4'4',.5Findiﬁ‘és and Observations
3.3.4.1 ~Cateqory|

None
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TABLE 3-6

POTABLE WATER SYSTEM: PHYSICAL, CHEMICAL, AND RADIOLOGICAL
ANALYSES PERFORMED

[T TR

TR

il

Physical Chemical - Inorganic
turbidity arsenic
color barium
threshold odor cadmium
chromium yib
Chemical - General Mineral Analyses fluoride ey
bicarbonate lead S
carbonate selenium "t 7L

hydroxide alkalinity

silver ", e,

calcium mercury™s, v
B I n "

chloride nitrate,

copper R

foaming agents (MBAS)

.. [Chemical - Organic

iron 4 fe. endrin
magnesium SR .’"".f":.l.indane
manganese j methoxychlor
pH | o toxaphene
sodium B L 2,4-D

sulfate S 2,4,5-TP Silvex
specific conductante - trihalomethanes
total dl§01\ffd sollds

tqta.|.~h:§;a‘r,\fé§$':~l=?‘.'-‘ Radiological

both radium-226 and 228

Source. . BPOI, 1987k
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3.34.2 Cateqory |l

1. |neffective chlorination of the NPR-1 potable water system. Ineffective
chlorination of the NPR-1 potable water system has resulted In bacterial
contamination at the 365 change room. In addition, zero residual chlorine
levels have been recorded at NPR-1, Zero residual chlorine levels increase the
likelihood of bacterial contamination of the potable water system since the
disinfectant chlorine prevents the growth of bacteria. Although most drinking
water Is provided by bottled water, four drinking water fount‘ams and ice
machines utilize the potable water systems at NPR-1, Consequently, users may
contract water-borne diseases by consuming contammated water + During
1987, frequent zero residual chlorine levels have been rgpor*ted for samples
taken from the 36S change room and EG&G facmty, Zero chlorme residuals
have also been recorded for samples taken from Bulldi'ng 51A 365 Garage, SM
Pump Station, 325 Storage Tank, and 35R Labcratory i
During 1987, positive tests for total c‘bliform baCtena have been reported on
three occasions for samples taken from the 365 change room. In response to
the bacterial contamination. ldantn‘fled ifFebruary 1987, a monthly water
pipeline flushing progranmj- was Initlatéd at the 369 change room area.
However, one po-itive test for. collform has occurred since this effort began,

2, Potential entrapmen’u of wildltfe in_containment basins at NPR-1 and NPR-2.
Oil and olly produced Wafer are discharged to open containment basins that
lack any nettmg ‘co predent wildlife from entering the containment basin. As a
result, - wildlife may become trapped in the containment basins. Open

contammen‘gbas‘ms of primary concern were observed at the following sites:

“ NPR-1Sites:”

242 EACT Station - oily water was present in an open containment basin that
has received overflow from the slop tank.

3-8R Tank Setting - oily water was present in an opén containment basin that
received overflow from a skim tank.
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Pipeline blowdown sump - during the pre-site Survey tour of NPRC, conducted
during March 1-3, 1988, a small animal carcass was observed floating in the
open contalnment basin,

NPR-2 Sites!

Phillips Tank Setting 2 (Sectlon 28B) - oll was present in an open containment
basin.

Phillips Tank Setting 3 (Section 28B) - oil was present in twgwé"pélr'{.q‘f.\ntainment
basins.

Contaminated soil may enter natural dramagewavs. Used crankcase oll from
gas engines, which is a listed hazardous waste in Califcrnia Was spread on the
ground to control dust and vegetative grow’ch around the perimeter of the

West Kern Pumping Station, located on NPR 2. USed ¢rankcase oil may contain

contaminants such a; benzene, tmluene, xylene, and lead, as well as

chlorinated hydrocarbons, Soll contamlnatedwlfh used crankcase oll could
potentially enter natural dramageways It-was reported that approximately
150 gallons of used crankcase, oil. had been applied over a period of time, Itis
uncertain at this time whether thas pcactlce is continuing.

KB Y ‘)
< .
‘

3343 Category ",

(PR
‘Y f

Chemicals, 0|I and 011 pfoducts released into natural drainageways at NPR-1.
Chemlcals' o:l ahd oI] products from NPR-1 have been released into natural
dramageways from wastewater discharges as well as past leaks and spills. Asa
,.result wrldhfe and vegetation may be adversely impacted due to the potential
falteratlon 6f habitats and contamination of the food chaln. Of primary
concfgrn are releases entering natural drainageways at the following sites:

4-2427 Tank Setting - oil was released from the gas vent stack and had flowed
irto aswale. '

365 Washrack - Degreasing agent was reported to be used at the washrack.
Drainage from the washrack either flows overland and down an adjacent
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hillside or enters a draln. The draln Is reported to discharge Into a leach fleld
located In the same drainageway as overland flow,

Tank settinas discharge olly water and produced water Into natural
drainageways at NPR-2. Olly water and produced water are discharged to
natural drainageways from tank settings on NPR-2, As a result, wildlife and
vegetation may be adversely impacted due to the potentlal alteration of
habitats and contamination of the food chain, Of primdry concern are
discharges at the following sites: "

ooooo

...

Phillips Tank Settlhq 2 (Sectlon 28B) - Produced water Is con’tmuously
discharged to a natural dralnageway and enters - sump within the
drainageway. The sump hadasigniflcantamountdfmlon ‘thesurface

Phillips Tank Setting 3 (Section 288) - Produced water is continuously
discharged to a natural drainageway T'heproduced Water had an oily surface
sheen. o

Phillips Tank Setting 4 (Sectjon. 2_831 Pfoduced water from an oil/water
separator continuously dlscharges mto a Aatural drainageway.

Sump overflow glppllnes releaséd ollv water and produced water into natural
drainageways at NPR 1 and NPR 2. Oily water and produced water from sump
overflow ptpeHnes have been released into natural drainageways in the past
and could potentnally be released in the future. As a result, wildlife and
vegetabdh may be adversely impacted due to the potential alteration of
habltats and contammation of the food chain, Of primary concern are

I..'overflow plpellnes identified at the following NPR-1 sites:

24Z..LACT Station Wastewater Sump - An overflow pipe discharges to a natural

drai'rﬁ'ageway. Evidence of past overflows inzluded erosion at the outfall pipe
and immediately downstream of the pipe, as well as high water marks within
the sump walls, which indicated that produced water had reached the
overflow pipe.
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Of primary concern are overflow plpes at the following NPR-2 sites:

14D LACT Station - Overflow pipes from Baker Tank #460n and wastewater
sump discharge into a natural drainageway.

Phillips Tank Setting 4 (Sectjon 288) - A sump overflow pipe discharges into a
natural drainageway,

\
l

Potential soll contamination due to Improper disposal to a Jtic ‘tank_ystem
Improper disposal to the septic tank/leach fleld at the ARCQ Cémpressor Plant
on NPR-2 (Sectlon 20B) has resulted In potentlal soH contamination.
Subsurface and surface discharges from a septlc tank/teach fleld system may
contain chromate, oil, and solvents. These confamlnanfs may alter wildlife
habitats and enter the food chain. ORI

. » e
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.

ll
Y \.
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Evidence of past surface discharges conmsted of'a blatk oily stalned area near
the septictank. Past practices at the p5ant included uslng chromates In a water
cooling tower. The water coolmg tower was {ocated on a concrete pad that
has drains that discharge to the $ept!c tank ‘Current practice includes draining
laboratory wastewater, as Well as, spuHs 4nd leaks at the compressor pad to the
septic tank. A slow leak from 8 ccm‘wpressor consisting of oil and water was
observed during the site visit, Chr’omates are used as a corrosion inhibitor in
cooling water added to “nhe cpmprassors Laboratory wastewater consisting of
petroleums- based skoents is discharged to asink that drains to the septic tank.
Other solvents may have been used in the past, The last time the septic tank
was pumped out’ ns “Uhknown. However, it was reported that the tank had not
been pumped put within the last 3 years,

3.3, 4 4 Category [V

Poté‘htial contamination of the NPR-1 water supply system due to a l=~k of
backflow preventers, There is a potential for contamination of the jite
potable water supply system due to a lack of backflow preventers. Bac..rlow

preventers would deter sanitary or process wastewaters from entering and

contaminating the potable water system.

w
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Improper handling of domestic water supply samples at NPR-1. Samples
acquired from the freshwater system on May 16, 1988, were improperly
handled according to the procedures included in BC Laboratories, Inc.,
Laboratory Quality Control Manual. The samples, which were to be analyzed
for coliforms, were not chilled or refrigerated during transport from NPR-1 to
BC Laboratories.

The “Bacteriological Water Analysis” procedure in the BC Labdratorles QA
Manual includes the statement, “Sample should be kept qool and preferably
ice-packed until submitted to the Iaboratory Chl!lmg 4 ””*samples reduces
microbiological activity which, at ambient temperatures

erroneously high coliform counts.

Additionally, the travel blank for volatile organlcs .contamed air bubbles or
headspace. Volatile organics in the traxelfblank can volatilize into the
headspace and thus not be detected in the water phase of the sample.
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34  Hydrogeology

3.4.1 Background Information

3.4.1.1 Geoloqgy

The Naval Petroleum Reserves in California (NPRC) are located in the southern
- portion of the San Joaquin Valley, an elongate structural trough bordered on the

~ Valley is an asymmetnc basrn with the axis near and parallel to its west.border The
gently sloping eastern floor of the basin is a continuation: o'f the Slerra Nevada

granitic surface. The more a"srupt west flank of the basm has“ been complexly.

folded and faulted as a result of movement ir( the adjornlnq Coaszanges and along
the San Andreas Fault. These fectures are shown in anure 3 3 '

As the basement block beneath the San Joaqum : -i'ley i'ﬂ’ted down to the West,
sediments were eroded from the mghlands 40 the east:and were deposited during
Cretaceous and Cenozoic tiine. The Sant J’oaqum V<-_1ley now has a nearly flat ailuvial

floor broken by scattered hrlls and ndges that commonly reflect local anticlines. The

.....

3.41.2 Stratiqraphy ..

The stratigraphic‘,.v",s"edqencev"'o'f..-' racks in the vicinity of the NPRC consists of
sedimentary depo'éi“f&'fr‘om the infilling of the basin by material eroded from the
surroundlng h“lghlands 'Basement rocks were not encountered in the deepest well
in Callfornra wmth Was drilled tn about 25,000 feet in depth at the Eik Hills oil field
(Kaman Tempo, 1987a) Metamorphic rocks believed to be of Jurassic age were
reported in the nearhy North Coles Levee oil fieid at a depth of 17,860 feet (USGS
1975)

The oldest sediments in the area are the sands and shales of the Eocene age
Kreyenhagen Formation. This formation has yeen measured in the Elk Hills field at
thicknesses ranging from 2,300 to 2,900 feet. The formation is composed of the
interfingering of two distinct facies that represent the equivalent of the sandy
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Tejon Formation to the south and the clay shale facies to the north thatis called the
Kreyenhagen Shale.

The Wagonwheel Formation of Oligocene age is described as lying conformz{ablry on
~ the Kreyenhagen Formation and is believed to consist of a basal sand unit and
clayey shale. In the Asphalto field west of NPR-1, wells encountered 265 feet of
Wagonwheel Formation. The unit is believed to thicken to the east, where as much

as 700 feet were measured in the North Coles Levee field. p

The boundary between Oligocene and Miocene time is placed_w'm fhg Temblor
Formation, which lies unconformably on the Wagonwheel Format on. Th‘é,?aTemblor
is a sequence of sandstones and shales that ranges in thickness ffor
2,900 to 4,100 feet. Included within the Temblor FOfmatlon are two petroleum-
producing zones, the Santos Shale Member and the Ca 'ros Sandstone Member.
Production from the Carneros Zone included over 00,000 barrels per year (bbl/yr)
of oil and approximately 90,000 bbl/yr of Aatura ,g’as quulds Production also
included approximately 5 billion cubic fe.et'”" T _ft3/yr) of gas (DOE, 1986).

The most important stratigraphic mtarvai n, the Elk Hills area from a production
‘perspective is the Miocene age Monter'ey Shafe The three lower members of this
formation, the Gould, Devilwater, and McDonald Shales, are difficult to distinguish
on electric logs orin weafhered outcrops They consist of approximately 800 feet of
shale with some snlty zanes The upper part of the Monterey Shale is the Elk Hills
Shale member. The “chuckness of*the Elk Hills Shale ranges from 1,780 to 3,280 feet
in NPR-1 and consusts pr:marlly of gray siliceous shale and siltstone. This member
also comams several thiCk oil-bearing sandstone lenses that are collectively referred
to as the Stevens Oli Zone This zone produced approximately 33,000,000 barrels of

Overly’i‘nf.‘g,'the Monterey Shale is another Miocene age formation, the Reef Ridge
Shale, corisisting primarily of gray-blue shales with minor amounts of sandy shale.
The thickness of the Reef Ridge Shale is related to the geologic structure, with
thicknesses of 200 to 500 feet on the crests of anticlines increasing to thicknesses of
1,000 to 1,300 feet in synclinai areas.
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Overlying the Reef Ridge is the Etchegoin Formation of Pliocene age. This
formation consists of sands, silts, and shales and ranges from 1,700 to 3,500 feet in
thickness. Several of the sand zones within the Etchegoin contain oil and gas and
are collectively referred to as the Shallow Qil Zone. During fiscal year (FY) 1987, this
zone produced 6.5 million barrels of oil as well as netural gas and gas liquids (DOE,
1987).

Also included in the Shallow Oil Zone is the lower portion of the, San Joaquin

Formation. This Pliccene age formation overlies the Etchegoln and ranges in
thickness from 1,200 to 2,100 feet. The lower 180 feet are cal d"tfe Scaley Sand

Gas Zone and, in FY 1987, over 7 bnllnon cubic feet of :‘Ias‘\VNere oroduced from this .
zone (DOE, 1987). Thiszoneisthe shallowest prod“' ing 20 e within Elk Hills.

2

i

A thick succession of interbedded sandstoﬁ’ef C ,glom fate, and claystone blankets
Elk Hills and vicinity. These beds are caﬂed the’ Tulare Formation and are exposed at
the surface on the flanks of the Elk- Hiils. Antrchne This formation_is classified as late
Pliocene and Pleistocene in age (Woodrmg et al., 1940). The Tulare ranges in
thickness from 600 to 2,150 feet i1t the vicinity of Elk Hills. The Tulare Formation in
many wells at Elk Hills can be d|V|ded into a lower sandstone and conglomerate
member, an overlying cfaystone member, and an upper sandstone and
conglomerate member Whrle ‘the claystone is well defined in well logs in the
western part of Elk HLHs it-Becomes indistinct in the east and the upper and lower
sandstone and conglomerate members cannot be consistently separated. The lower

member is beheved $0 be finer grained than the upper member. To the east of Elk

~ Hills.i m the San Joaqum Valley, the Tulare is separated into lower and upper units by

the: Corcofan Clay member. According to Bean and Logan (1983)

...fh'e areal extent of the Corcoran Clay is a matter of some
disagreement at this time. Brown (1968) shows a westward extent that
is beyond the line of the California Aqueduct in most places, and is
generally farther west than the limit shown by Croft (1972). However,
there is some indication that the Corcoran may extend even farther
west, and its relation to a widespread claystone within the Tulare
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Formation in Elk Hills awaits the results of further drilling, sampling,
and correlation.

The Tulare Formation is covered by Quaternary alluvium along the perimeter of Elk
Hills and Buena Vista Hills. The alluvium consists of poorly sorted sand, silt, clay, and
~ pebbles and is virtually indistinguishable from the Tulare. These deposits are
usually coarsest near the mountains and grade to finer materials in the valleys.

34.1.3 Hydrogeology

supply. The Elk Hills and the Buena Vista Hills are on i
Between these two sets of hills is the Buena Vista’
small basin.

Three aquifer zones are identified in the S odguin Valley. These include the
Lower Tulare, which is confined benea e ¢orcoran Clay; the Upper Tulare,
which is an unconfined or water-fable aquvfer “and the alluvial zone, which contains
perched water in some areas. The cmﬁned aquifer is described by Bean and Logan
(1983) as extending from the base of the Corcoran Clay to the base of fresh water
[defined as water with, 1otal dnssolved solids (TDS) of less than 2,000 milligrams per
liter (mg/L)]. The depth of the fresh water varies consnderably throughout the area
but is beheved to be deepesf beneath the Buena Vista lakebed (Kern County Water
Authorlty, 197‘7} Groundwater levels in the confined aquifer are lower than the
levels in the’ ovgriymg unconfined aquifer, indicating that there is a downward
gradlem betweeﬂ the two aqunfers This gradient is in part due to heavy pumping
of the Icwer aqun‘er Average hydraulic conductlvsty in the confined aquifer, as
repor‘cedm Bean and Logan (1983),is 1x 10-2 centimeter per second (cm/sec).

‘e

The unconfined aquifer in the Upper Tulare is composed of alluvial sands, gravels,
silts, and clays. Most of these sediments were deposited by the ancestral Kern River.
As a result, the coarser material tends to be closer to the river channel, while the
finer silts and clays are more common to the northeast and southwest. Permeability
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for the unconfined aquifer, as reported by Bean and Logan (1983), averages 1.7 x
10-2 cm/sec. |

The alluvial aquifer, which contains perched water in some portions of the San
Joaquin Valley, has some saturated portions in the Buena Vista Valley. This unit has
more significance for NPRC where it occurs in the Buena Vista Valley because it
represents a potential migration pathway for contaminants from NPRC to areas
where groundwater is used. The alluvium is a source of arrngatlon water at the
mouth of the Buena Vista Valley (Wilson and Zublin, 1988). .

.‘\.
.

Groundwater movement in the vicinity of NPRC is difficult to evaJuate for several
reasons. The available data are limited in spatial dlstrlbutloh w1tH noe weHs in some
areas. The data are also limited in the vertical dlmensto'n Most of the exnstmg wells
are used for irrigation or municipal supplies. As a resu & aﬁpld ﬂuctuatlons in water
levels in the vicinity of the wells make it dlfflcuit?‘to measure true aquifer water .
levels. 'In addition, many of the wells are ponr]y __ecumented with regard to what
aquifer zone they are completed in. Measu}ements of water levels are further
complicated by variations within the aquifer zones With some sand lenses acting as
isolated aquifers. The Kern County’ Wdter Agency records water levels throughout
the County and has mapped groundwater confours. Figure 3-4 is derived from their
1986 map and shows groundwate?- flow directions in the vicinity of NPR-1 and NPR-

2. Due to the limitations'noted above this map should be used only to provide a
general indication ofgroundwater conditions.

Groundwater quél‘if'y"ir‘\" thé: region varies with the source of recharge and the
subsequent eﬁ‘-ects of. human activities. Groundwater that is recharged from
sources to the east tends to have low TDS and to be of good quality. Recharge
sources to the West are more highly mineralized, with high TDS levels, and are of
poor’ quallty In” addition to the natural variability in water quality, man-made
mfluences have degraded water quality in some areas. These influences include
wr:gatnon teturn flow which flushes salts from the soil into the groundwater, and
disposal in the basin of produced brines from oil fields.



10

Scale, Miles

Source: Karn County Water Agency, 1986

FIGURE 3-4

GROUNDWATER SURFACE ELEVATION MAP
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3.414 Groundwater Uses

Groundwater uses in the vicinity of the NPRC include domestic and municipal
supplies, irrigation, and waterflooding to enhance oil production. According to the
U.S. Geological Survey, over 100 wells have been drilled into the Tulare Formation
around the southeast, northeast, and north sides of Elk Hills. The majority of these
wells are used for irrigation. On-site at NPR-1, four wells are used to supply water
- for waterflooding operations. On the south flank of Elk Hills, three of these source
wells (13B-84W, 14B-82W, and 18G-86W) supply approximately 100 é” }0 barrels per
day (bbl/day) of Tulare water to the 33S waterflood pump statlo'n ‘thJcally, only

two wells are on line at any given time with the third well ,§ervmfg as baCkup The

groundwater quality. By far, the most sigmﬁc "'_ tsodrce of releases to groundwater
isthe disposal of produced water ot ml fterld brmé Significant amounts of water are
coproduced with oil at both NF’R~1 and NPR 7. According to Stuart (1987), 85,000
barrels of water per day (BWPD) are pcoduced at NPR-1. Stuart's discussion of
wastewater disposal is as,,fo.‘llows e
Presently, Stevens Zone Wastewater is disposed of at the 24Z and 18G
LACT Facmtres After dehydration at the 24Z LACT Facility, four
d/sposaf Wea//s (13WD 22WD, 23WD, and 24WD-242) handle 15,000
BWPD and three south flank 242 Pool waterflood injectors (317, 338,
_.g';"aﬁd 348X<.242) take 9000 BWPD (Subtotal = 24,000 BWPD). The
"':-','ff'-renTamder of Stevens Zone wastewater is gathered in the 18G area and
"40,0.00 BWPD is dlsposed of in six nearby disposal wells (48WD-7G,
68WD-7G, 18WD-8G, 61WD-18G, and 71WD-18G). The total Stevens
Zone wastewater volume being disposed of at Elk Hills is averaging
64,000 BWPD. Shallow Qil Zone wastewater at Elk Hills is disposed of
in the south flank area where three disposal wells (88WD-7G, 42-16G a
SS-1zone injector, and 81 WD-18G) handle 21,000 BWPD.

3-53



Subsequent to the on-site portion of the Survey, the site provided revised

information which indicates that presently, Stevens Zone wastewater is disposed of
in the following manner:

(1) Of 25,000 BWPD Stevens Zone wastewater processed through the 242
LACT, 5,500 BWPD is reinjected to the Stevens Zone in 3 waterflood wells
(317, 338, and 348X-242) and 19,500 BWPD is injected mgo the Tulare
7one|n4dlsposalwells(13WD 22WD, 23WD, and 24WD- : 3

south flank area as follows

(1) 11,400 BWPD is inj ected mxo the Tulare Zone in 2 wells (88WD-7G and
81WD-186). ., e

(2) 700 BWPD |s remject‘ed lnto the Shallow Qil Zone in one well in 16G (42

16G)..

it
s et 3

In addmcn 2:ne4njectron well is located in Section 26Z and handles approximately
4, 000 hbvday o ‘water from Asphalto Zone wells in Sections 14Z and 26Z. At the
timé- o‘ﬁthe Survey, wastewater from the 10G Lease Automatic Custody Transfer
(LACT) statnon was being discharged to a series of sumps. A disposal well at Section
10G has Been shut-in since February 1985 and requires subsurface mechanical
repairs. As a result of the well failure, Section 10G wastewater was routed through
pipelines to Section 18G for disposal in wells at that location. The same pipeline
also conveys wastewater from Sections 255 to 18G. The pumps at Section 10G have
difficulty in overcoming the line pressure from Section 25S and cannot consiétently
force Section 10G wastewater into the Section 18G line. Pipeline leaks are also a
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significant problem in this line. Until these problems are overcome, Section 10G
wastewater will continue to be sumped at Section 10G. The volume of water
discharged to these sumps is estimated at 9,000 bbl/day. Although evaporation may
remove some of this water, it is apparent that the vast majority infiltrates into the
subsurface. Thea quality of the wastewater s measured at each of the LACT stations.
In general, the water has high sodium, chloride, and TDS. Table 3-8 lists typical
values for the four major LACT stations at NPR-1.

Produced water on NPR-2 is also disposed of in wells and surface sunzhps No data
were avaulable to the Survey to estimate the volumes of water that arelhandled on

;Sposal occurred on NPR-2
,ﬂcillty. This facility receives

injection wells. In the past, the produced water wa&tollect@d in sumps and allowed
to infiltrate. The sumps that were; W1thcn the Beundaries of NPR-2 were closed in
1986. This facility currently handles approxl'mately 70,000 bbl/day of produced
water. Wilson and Zublin (1988) |nd1cate ‘that this produced water contains 1,890
parts per million (ppm) sodlum 2, 166 ppm chloride, and 6,000 ppm TDS. Current
plans call for an expahsnon of tms facmty with the addition of 10 more injection
wells. The capacuty of the expanded facility is intended to be 140,000 barrels per
day. Lo E

Other potentlai,soumes of groundwater contamination at NPRC include the Class |
(23 CA Admm Code §2520) disposal facility at 10G, the Class Il disposal facility at
27R the 27R oil tecovery sump, the 27R truck washout sumps, the 27R hazardous
waste mts and various leaks and spills throughout the NPRC properties.

343 Environmental Monitoring Program
At present, no environmental monitoring of groundwater quality is conducted at

NPRC. Data are available from several regional studies but these generally focus on
the main San Joaquin Basin and have limited implications for the NPRC. Samples of
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TABLE 3-8
PRODUCED WATER QUALITY - NPR-1 - TYPICAL VALUES

R
: ’a
444444
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LACT Station Sodium (ppm) | Chlorides (ppm) TDS (ppm)
10G ' 10,760 19,302 33,900 ‘
18G 8,480 11,964 25,900
242 10,120 12,390 28,500
255 10,380 18,504 3%$/900
‘Source: BPOI, 1988b T .
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water produced from source wells at NPR-1 for use in waterflood operations
provide an indication of current groundwater quality in the vicinity of the site. An
example of a typical analysis is provided in Table 3-9. A comparison of these data to

the values for disposed wastewater indicates that the water injected in wells or

infiltrated through sumps has significantly hlgher values of TDS than the natural
water.

No data on groundwater quality in Section 27R area are available. Studies
conducted in 1987 (Kaman Tempo, 1987) indicate that contammantsmom that area
have migrated in the vadose (unsaturated) zone but the clay dividin ﬂqf" Upper and
Lower Tulare may act as a barrier to migration and preven con’ minatiiii:‘m of the
groundwater,

3.4.4 Findings and Observation=

3.4.4.1 Cateqory!

None

3442 Category |l

None

3.4.4.3 Categqry'fffi'll

1. Potentnm deqrada‘non of qroundwater quality in off-site areas in stratigraphic

zones c)f hﬂher quality as a result of dlsposal of produced water The

"'"'.'f‘:aquer zones r.ear the NPRC by disposal of large volumes of produced waterin
lnjectlon wells. The produced water has high salinity with TDS values of 25,000
to 30,600 ppm. Normally, water is considered potable if it contains less than
2,000 ppm TDS. The natural groundwater has TDS values ranging from 5,000
to 6,000 ppm. By injecting thousands of barrels of produced water per day
into the aquifer, some degradation is likely. This may result in a loss of
availabie water for irrigation and consumption. The lack of detailed
characterization of the hydrogeology of the site precludes evaluation of those
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TABLE 3-9
EXAMPLE SOURCE WELL WATER QUALITY - NPR-1
(Well No. 61WS-8R)

| | Constituent ppm
TDS Calculated - 5,348
Cations
Sodium
Potassium
Calcium
Magnesium
Barium
Strontium
Iron
Silicon

as Silica
Anions
Chloride
Bicarbonate ,
Sulfate Q4
Boron .- "B 20

as Bof‘afe‘,.-_j,f.-"‘ ~ 7 BO3 109
Phosphate -+ PQq 1.2
pH s 7.2

7" source?. BPOI, 1988b

believed to be representative.
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3.44.4 Category IV

impacts. A number of regional studies have been conducted concerning
groundwater quality and flow. However, these studies lack the site-specific
details of the impacts of specific disposal activities at NPR-1 and 2.

Disposal of excess produced water in sumps and Tulare Zone disposal wells
deqrades groundwater quality in both the Upper and Lower Tulare on-site.

Existing groundwater TDS levels are approximately 5,500 ppm, while the
produced waters have TDS Ievels of 25,000 to 30,000 ppm M’ore than 90,000

available forirrigation or consumption.

None
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4.0 NON-MEDIA-SPECIFICFINDINGS AND OBSERVATIONS

This section discusses findings and observations pertaining to waste management,
toxic and chemical materials, radiatian, quality assurance, and inactive waste sites
and releases. These discussions do not include a background environmental
information section because the areas addressed are not necessarily tied to one
medium as was the case with the discussions in Section 3.0.

41 Waste Management g
The Naval Petroleum Reserves in California (NPRC) gene're%e ‘-i’imitec.i'“:t'\/pes of
hazardous and nonhazardous wastes. Most of these wastes are assoaated with oil
exploration, well drilling, and oil reserve recovery and. are dlsposed ofon-site. NPRC
utilizes a limited range of chemical substances dug to the natur,e of its operations;
therefore, waste characteristics are lelatlvely cona‘tant ered and radioactive
wastes are not generated at the NPRC. R

4.1 General Description of Poiluéib'p,sedj{ces"azhd Controls

. LNy
N Vo
ot N )

4111 Hazardous Waste

NPRC generates listed Wastes ang ¢Haracteristic corrosive hazardous wastes as
categorized accordmg to the Calrforma Code of Regulations (CCR) and the Resource
Conservation and; Recovery Act (RCRA) California waste regulations differ from
those in mostﬁ.sta.t.es. .,qugrances that are hazarous wastes in California may not be
considered.'-”sp"c'ﬁ:i i:n othér’states. Some of these wastes include crushed drums,

unrecycled oils (fubricant, motor, etc.), and oil and water mixtures.

NPF'%"-“i"'_"cij.irrently possesses a California Hazardous Waste Generator Identification
numbe'r.ff_'j-‘[,he State of California does not have primacy under RCRA; however, its
regulatioﬁs in most cases are equally stringent or more stringent than are Federal
waste regulations. The California State Department of Health Services (DHS) and the
L S. Environmental Protection Agency (EPA) share enforcement authority. |

A waste management program with written procedures does not exist at NPR -1 nor
are there specific written policies and procedures for waste collection and storage,
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transportation, segregation, or disposal. The Environmental Protection and
Compliance Plan, however, is the generic guiding document for waste programs on
NPR-1. In addition, saveral Policies & Procedures are in effect which are applicable
on a safety basis for handling of NPR-1 hazardous wastes. Hazardous waste is
handled at NPR-1 by Services and Relief (S&R)-the NPR-1 maintenance group, and
the Environmental Services group. Currently, wastes at NPR-1 are largely managed
through verbal instructions based on individual judgments.

The six companies leasing DOE lands on NPR-2 (Chevron, ARCQ;: Phrlhps, Exxon,
Texaco, and Union) implement their own waste programs. thtle rnfotmatron was
available to the Survey on these programs. |

Waste Storage Area and Waste Handling

The 90-day hazardous waste storage area at NPR;-‘! “was constructed in 1987. Itis
located near the warehouse area in Section 3581 see Figure 4-1 for its approximate

location. Storage in this area cannot exceed 90 days as NPR-1 does not have interim
status as a storage facility under RCRA Recent shrpprng manifests show shipments
off-site within 90 days of each other The 90«day hazardous waste storage area is
approximately 550 square feet" and consrsts of three concrete bays with 4-inch
curbing whose floors slant to central drarns Each of the three central drains has a
collection system with ono tank assoclated with it. When the three collection tanks
(500 gallons each) ha»xie quurd m them each tank is sampled and analyzed to
characterize its con«tents for dlSposaI Prior to the Survey, all tank contents were
sampled and resulted rn an otf site hazardous waste shipment of approximately 75
gallons of m,ly water The earthen collection tank area is bermed with about 2 feet
of soil, The opén -git-hazardous waste storage area has outside railings on three
sides’ wrth two bri.the inside to separate the bays and one hazardous waste sign in
Englrsh only. It does not have a roof, the bays are not differentiated for segregation
by waetef:'type, and the area is readily accessible to site workers. There are no
phones, fire extinguishers, or other emergency equipment. Waste logs to document
internal receipt at the storage area were implemented approximately 2 weeks
before the Survey.

- This hazardous waste storage area is operated by warehouse personnel without
formal waste management training (waste requirements, compatibility,
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segregation, handling, disposal, etc.). Limited guidance is provided by the
Environmental Services group. Specific written policies and procedures for
identification, segregation, and handling of hazardous wastes did not exist at NPR-
1. Safety and Environmental Policies and Procedures are in existence that relate to
handling of hazardous materials in general, however, those procedures that do
exist are vague or based on individual judgments. This is especially evident with
regard to the waste storage area and to waste drum and container handling'

Drums at the 90-day hazardous waste storage area are those whrch .have been
brought in"off the fields or plants of NPR-1. Abandoned drums exposed to the

environment will eventually degrade and may leak thanr Gtmtents, thereby
contaminating the environment. Drums and contmners sucb as+ “these were
observed on NPR-1 and NPR-2 by Survey team members(see Table 4~ 1). NPR-1is not
routinely surveyed for abandoned drums by S&R-or Environmental Services. No
sampling and analysis is performed prior to handlmg to. characteruze the waste, and
S&R personnel do not have formal hazacdous’ waste Smanagement training (as
above) for handling, segregation, and dtspdéal T'he Ltypical waste handling can be
described as follows: after abandoned drums and contamers in the fields have been
located, a work order is issued for thew plckup by S&R. S&R uses a pickup truck to
transport drums and containers. I a. drum is too heavy to pick up manually and it is
assumed to contain oil, the drum is referred to Material Control which dispatches a
hydrolift truck to retneve ‘che drum: and its contents. Lube oils may be combined at
the pad or removed- to the grav:ty line. Those drums that can be transported are
taken to the 90- day hazardous waste storage area. Empty drums and containers
that can be ld&ﬂt{fled as returnable are separated from others upon reaching the
hazardous: waste gtorage area. These are placed in a separate storage area south of
the hazardous waste sforage area by specific supplier. These drums may or may not
be marked as 1o contents, and if they are unmarked, segregation is solely
depende;nt on the storage area operator's knowledge of drum coloring or pattern.
Crushed arid damaged drums and containers will not be accented for deposit return
'by the suppliers. Therefore, they are shipped off-site as California Hazardous
Waste. Sampling and analysis is not performed on drum contents upon their receipt
at the waste storage area. [f containers exhibit any markings, drum contents are
assumed to be consistent with the markings. Drums remaining on the pad; are
labeled with the standard hazardous waste sticker. Approximately 40 of 88 drums
and containersin the bays at the time of the Survey were unmarked or did not have
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their contents or accumulation date identifled. When pad capacity is reached or the
90-day storage time may be elapsing, waste storage area personnel contact
Environmental Services personnel for waste subcontractor disposal services. NPR-1
subcontracts to EPA-registered firms for waste characterization, treatment,
transporta‘ion, storage and dispasal. Some of these subcontractors include:
Envirosafe Services of Idaho, Inc., of Mountain Home, Idaho; U.S. Pollution Control,
Inc, (USPCI), of Murray, Utah; Cold Canyon Landfill in Arroyo Grande, California;
Casmalia Resources of Santa Barbara, California; Chemical Waste Management
(Kettleman Hills Facility) of Coalinga, California; and Kern Envtronmental Services
of Taft, California (NPRC, 1988¢). Upon the disposal company samval the wastes in
the 90-day area will be sampled and identified, treated/stabilrzed and corislidated
by the disposal subcontractor. Drums will be crushed as weil :When this s
completed, the subcontractor will manifest the waate for m‘f site shipment.
Mamfests are retained by the Environmental Services group

€l *
i
s,

“

Waste storage and handling policies, procédu,:‘es, ~ancl practlces for NPR-2 are
unknown by the Survey team. Howes)eh Téxaco ‘Joes accumulate and ship
hazardous and toxic wastes to EPA- reg?stered Waste ‘disposal sites such as the Cold
Canyon Landfill in Arroyo Grande, Calnfomja asmalia Resources in Casmalia,

California; and Petroleum Waste, lnc (PWI) in Buttonwillow, California (Texace
USA, 1986). K

Chemical waste management at NPR 1 was not practiced until Bechtel Petroleum
Operations, Incorporated(BPO?), became unit operator of NPR-1in 1985. Between
1985 and 1987, when ‘the 90 ‘day hazardous waste storage facility was constructed,
drums were. actumuiated'm the 28 storage yard of NPR-1. Three large documented
shtpments of hazardous wastes were made during this time. Section 4.5 contains
fu rther mformatlon on past waste management and disposal practices.

Waste M:}.@n,agement Facilities

Waste management facilities at NPR-1 consist primarily of two areas: the 27R Waste
Management Facility and the 10G Landfarm area. The 27R Waste Management
Facility contains a landfarm area, oil recovery sumps, a truck washout impoundment
area, and a waste disaosal trench area. Both the 27R and 110G facilities are
permitted Class Il-] Liquid Disposal Sites. Class Il-| sites are areas overlying usable

4-6

|
i

|

I M!-

PR B

\
3



groundwater and geologic conditions that either are naturally capable of
preventing lateral and vertical hydraulic continuity between liqi'.ds and gases
emanating from the waste in the site and usable surface or groundwaters, or are
disposal areas that have been modified to achieve such capability. During the
Survey, the 27R facility was active and the 10G facility was on standby. Both areas
operate under waste discharge requirement orders. These areas do not have
security to prohibit access and illegal dumping of wastes. Vacuum truck drivers are
required to log in their loads upon entering the facility; however, this agtwity is not
monitored. The lack of site security has resulted in unauthornzecﬁ”substdnces
entering the units in the pas* (Komin, 1980; and Survey team obserVa’eion)s
As previously mentioned, the 42-acre 27R Waste Managemeh’c Facﬁlty consnsts of a
landfarm area, two oil recovery sumps, a truck washoutarea and dlsposal trenches.
All areas, with the exception of the trenches, are active:; Theée um“cs are not lined,
NPR-1 and the DHS are currently negotiating cloﬁqre reqmrements for the waste
dasposal trenches. DHS considers the 27K Waste. quager’nent Facility to be a
California interim status hazardous waste disposal area (BPO! 1986¢)., A subsurface
soil investigation of this area was conducted iR 1987 t¢ determine waste constituent
migration from the units (Mark Group;- 1987) Othr sampling has been conducted
as well (BC Laboratories, Inc., 1987) Resuf’ts show maximum migration of
contaminants (metals and orgamcs) lnto thé soil to be 30 feet.
The landfarm area, whtch |s part of the 27R Waste Management Facility, receives
liquid waste generated durmg drilhng production, and related operations, Wastes
are spread on the so«l by vacuum trucks and incorporated with a bulldozer. The
ajority of thewaSte s dnlllng muds and flwds In the past, thls area also received
Wastes |f they contal‘ﬁ‘ elevated levels of certain hazardous constituents (Donahoe,
1986) -

The ol ré'tc’)'very sumps at this site are the primary means through which oil is
recycled at NPR-1. These sumps are bermed earthen pits. Oil and water mixtures
from sumps and well cellars, waste oils from abandoned drums and the waste oil
tank, oil samples, etc., are reintroduced into the field lines and LACT settings
through these sumps. Asoil is lighter than water, it floats on top. When the liquid
volume in the sumps reaches a certain level, a pump is automatically activated to
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siphon the oll from the top of the sump back into the production lines. The area
around the unloading pipes to the sump was saturated with oil and a strong odor
was present. These sumps have recelved acids (reported by the site to be
neutralized) and tank bottom sediments in the past (Donahoe, 1986). The sumps
are covered with netting to prevent birds and other animals from being trapped in
the oll.

The truck washout area Is utilized to clean truck interlors and extelqiors before
changing loads (i.e., from oil to water) or before leaving the InstaJ)atit\n Drivers
hose their vehicles down with water on a concrete pad whlch has draihs These
drains funnel to a pipe which discharges to two unlined eariheh“pits orlsurface
impoundments. The water portion of the dlscharge se&ps ‘inte the soil,
Contaminants (oil or other substances present on the xv‘uc.ks) v‘emain on the soll
surface and, to some extent, percolate with the water in.to the soll. The original
surface impoundment was taken out of service due wleakage and collapsing walls.
At the time of the Survey, residual oil sludgé wa*s preSent onh the bottom of the
original surface impoundment. The curreht ;mpdundment services the washout
area via a diversion pipe. While Survey team members were at the washout zrea, a
small truck was being cleaned by its derer Thrs resulted in a large oil slick on top of
the impoundment water. Repol‘tedly, thls amount of oil in the impoundment is
unusual. No netting was in place. n Such 4hstances a vacuum truck is used to take
the floating oil off the wa‘cer, the ol will be taken to the oil recovery sumps in the
area. Analyses of a soil' sample takén from this sump area in May 1987 showed
levels of 1,1,1 trtchloroethane (1 800 micrograms per kilogram [ug/kg]), ethyl
benzene (4, 100 ug/kg) toluéne (3,600 ug/kg), and xylene (28,000 ng/kg) (BC
Laboratories;, lnc ; 1987)- Whnle the last three substances occur naturally in crude oil,
chlorinated orgarflcs do not. This solvent probably entered the impoundments
through washout activities. BPOl documentation also states that acids (reported by
the srte to have been neutralized) were disposed of in the washout area as well
(Donahoe, 1986) Because this area is not secure or monitored and routine waste
site inspections are not conducted, other hazardous wastes may enter the
environment through this pathway.

The waste disposal trenches at this facility are considered a California Hazardous

Waste site and are scheduled to undergo closure this year per a DHS order. The
closure date is currently under negotiation. This unitis no longer receiving wastes,
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Prior to November, 1985, however, It received neutralized acid salt solutions
contalning fluoride and tank bottom sediments, both of which may be California
hazardous wastes If contaminant concentrations exceed specified levels. These
wastes are presently being shipped off-site as hazardous. The area is
safety/emergency equipped. During the Survey visit, a crushed, half-empty, half-
buried drum was observed in one of the trenches. Subsequent to November, 1985,
tank bottom sediments have been disposed of by landfarming at the 27R Waste
Management Facllity, after having been tested and confirmed to be noq,-hazardous‘

The 10G disposal site is a 10-acre landfarm which receives drllﬂng Muds and
oil/water mixtures. This area was on standby for economig reasens dur;ng the
Survey team visit. Disposal procedures are the sarnu as at the zm iandfarm area.
The 10G site currently is not permitted by the Kern County HeaItH Department

It is unknown by Survey team members if any was“te management facllities exist at
NPR-2. DI SORT

‘ . '
[ ll

Waste Generation

Hazardous wastes generated at: NPR 1 mdude acids (sulfuric, hydrochloric, and
hydrofluoric) and neutralized acid- salts (SOdiurr fluoride salts); bases (sodium
hydroxide, potassium hydroxnde) Corrosives (algicides, corrosion inhibitors,
proprietary chemicals); solvents (1 "1,1-trichloroethane, 1,1,2-trichloroethane,
carbon disulfide, ch{proform toluene and xylene); metals (chromium and arsenic);
waste hydraulic, motbr,, and ‘lubricant oils; waste paint, cans, and thinners; tank
bottoms; crusht—:d drums PCB -cantaminated oil, transformers, and capacitors; and
asbestos PCB related wastes and asbestos wastes are discussed in Section 4.2,

Was"te"acrds at NP'R' 1 are generated through well stimulation and scale inhibition.
Hydrocthrac (HCl) and hydrofluoric (HF) acids are used for well stimulation of new
and work-oVer wells, These acids are neutralized immediately upon retrieval from
the wells in large tanks, called Baker Tanks, at each well location by the
subcontractor. Lime is used for the neutralization of these acids although soda ash
was previously used, Soda ash produces sodium chloride when mixed with the
hydrochloric acid and sodium fluoride when combined with the hydrofluoric acid.
Sodium chloride is currently disposed of at the landfarm area of the 27R Waste
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Management Facllity or In production lines (Morgan, 1988). Sodium fluoride,
however, may be a California Hazardous Waste and is currently being shipped off-
site as such. Before November 1985, however, the sodium fluoride salts .vere
disposed of in the waste trenches of the 27R Waste Management Facility. After this
date, well stimulation flulds using hydrogen fluoride were taken to the PWI disposal
site In Buttonwillow, Callfornia (Morgan, 1988). Accurate and current inventories
for acid utilization at NPR-1 were not available. However, approximate data from
1984 and 1985 are presented in Table 4-2. Final fate of the acids is unknown.

At NPR-2, Chevron “. .. pulls spent acid from [their wells] and [trQ'nSports] It
unneutralized to a hazardous waste disposal site” (Morgan, 1988) S unknown If
other lessees at NPR-2 handle their acids in a similar manner. “..;'.',..’ g

Sulfuric acid has been used as a scale inhibitor in the coql]ﬂq tow ,sat the NPR-1 gas
plants. Some of the towers, however, are currently: being converted to Betz
proprietary products for scale ‘nhibition. A 1988 cH _______ mical mventory states that 200
gallons per year of sulfuric acid is used at NPRle‘(aﬁQ{,,ﬂ%Sr) During the Survey, a

110-gallon poly tank of sulfuric acid was obiarved.s;by the*lTs-2 Gas Plant northwest
cooling tower, This tank was consndered W ste by the operator and had reportedly

been there approximately 2 months~

o
4 ‘,
Y,

'
Y]

Soda ash or lime is utilized to neutrahze atlds from well stimulations, as discussed
above. This material converts the acids £& salts and is disposed of as such, Potassium
hydroxide is used on- sif;e in“a’ propane treater at the 35R Gas Plant at NPR-1. This
system requires ser\n,cmg by an Qutsnde subcontractor. NPRC is then considered to
be the generatorof thishazardous waste,

Corrosives such a5 aigncudes and corrosion inhibitors are used in well work,
productibn lmes and cooling towers, These substances are utilized in wells to
protect the casmgs from harsh downhole conditions. They are also fed into
productlon Itnes at LACT tank settings to keep lines open and free of scale, and in
cooling towers to inhibit scale and algae growth. There is typically no waste
generated from their use and they are usually supplied in bulk (110- to 500-gallon
poly tanks) with only the amount needed being used or are totally used in the
production lines or cooling towers. Waste that does result is usually from damaged
containers. |
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TABLE 4.2
WELL ACID STIMULATION VOLUMES

Hcla(gal) HCI/HFb (gal)
T 1984c 109,845 61,030

1985 | 166,159 152,696

Source: Compiled by Survey team member

a HCLIn 15,74, 5,2 % welght/volume 134%‘5‘;_
b 12% HCL/3% HF |
< data from 5/1/84 - 12/31/84 only N,

.
‘.
0
.
K
o o
1, B
, .
, .
‘!
ot i
.
,43' v
S
:



Laboratory operations at Sections 35R and 36S of NPR-1 generate solvent waste
from crude oil distillations, petroleum product testing, and water flood/water
quality analysis. Solvents used here mainly include 1,1,1-trichloroethane, 1,1,2-
trichloroethane, carbon disuh‘id_e, chloroform, toluene, xylene, and “Sullivan's
Degreaser". Kerosene and gasoline are also utilized at the laboratories. The waste
generation rate at the 35R laboratory is approximately 4.5 liters/month. Wastes are
stored under a sink in one of the rooms in brown 1-liter bottles. When these bottles

are full, they are emptied into one 55-gallon container outside the laboratory |

building. At the time of the Survey, this drum did not have a Iogbqﬁ’k associated
with it and had no hazardous waste label on it. Its only markin' was "1,1,2-
trichloroethane" stenc:ied on its back side. The drum was sitting on_v‘ concrete
sidewalk protected by the roof overhang. This drum had be e for $months.
Drums were not used previous to this. Waste samples that conta alyents are also
put into the drurm. Most oil samples are returned to thf Qduc{: i lines, however,
after analysis has been performed. From 1983 wHen thi
until the time the drum was provided, all ||qU| ‘was]

down the drains. The Survey could not éi'éterm

___i.wuﬁere the drains dnscharge

At the 365 Iaboratory, cut and” gravnty .ests ‘are performed. At the time of the
Survey the main solvents used were 1+1,1-trichloroethane, kerosene, emulsion
breaker called treatolite 'C~10 and ' Suﬂuvan s Degreaser". No waste drum or other
containers were observéd and 4t cou1d not be ascertained where these solvents were
disposed of. S e
Mamtenance opesatmng s‘uch as equipment cleanmg also used solvents. Primarily a
btodegradablé ﬁonhazardous solvent “Qil Flo" is currently in widespread use,
however, 1.1, 1-’cnchloroethane is also used at LTS-2 (as observed by Survey team
personnef) No waste containers are provided for maintenance/cleaning activities.
At the tlme of the Survey, it could not be ascertained where these solvents are
dlsposed of.

Drilling muds and fluids historically contained chromium. Drill pads used when
these metals were contained in the muds now show signs of contamination.
Excavation of these contaminated areas by BPO! is currently underway. Soil
containing chromium and arsenic from well corrosion inhibitor is being shipped off-
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site to USPCl in Utah as hazardous waste. From January to April 1988,
approximately 550 tons of soii were shipped. Section 4.5 contains further
information on this activity.

Waste oil liquids such as hydraulic, motor, and lubricant oils; waste oil solids such as
sludge from maintenance and well operations; and oily water that is or may be
contaminated with solvents, metals, acids, or bases and cannot be returned to the
production lines for those reasons are shlpped off-site to Gibson Qil !and Refinery
Company of Bakersfield, California, as a California hazardous waste, ".J" m January
to April 1988, 1,750 gallons of waste oil and mixed oil, 17.2 cubi yards  waste oil
and mixed oil solids, 13,445 gallons of crankcase oil and water,'}and"only water were
shupped off-site as hazardous waste. Gibson is a DHS approv ¢ycler for motor
oils that are not Federal hazardous wastes. California co'h als w ’ce oils by a special
law which restricts their use and disposal if: they 3 ,?t‘em certain levels of
contaminants. NPR-1 used compressor oils have been tested and do contain levels
of contaminants below these levels of restrictid :

Waste paint, paint cans, and paint thmners are ge’nerated through maintenance
operations. These wastes are collected by S&R and brought to the 90-Day
Hazardous Waste Storage Area. Two hundred seventy- -five gallons were disposed of
off-site te Solvent Servnces Inc., of Sem Jose California, between January and April
1988. During the tlme of the Survey, however, three 1-gallon cans; partially
containing paint, anel 12" saturared brushes were observed in a solid waste
receptacle in Secﬁon 365 Waste paint and paint cans are California hazardous
wastes if they are flarﬂmable or exceed hazardous waste levels of metals. Empty

paint cans; brushes and.water based paints are not considered hazardous uniess
they cqntam ha{a rd6iss waste levels of metals.

Darﬁ'e{géd"‘or crushed drums which cannot be returned to their suppliers are also a
Califorﬁ'i&-‘Hazardous Waste. In the first 4 months of 1938, 20 cubic yards of crushed
metal and poly drums were disposed of off-site to Casmalia Resources of Casmalia,
California, as hazardous waste.

Occasionally, off-specification drilling muds and off-specification or aged chemicals

will not meet the required standards for use or on-site disposal. These substances
will be taken off-site and disposed of as hazardous waste (BPOI, 1986p).
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Tank bottoms at NPR-1 consist of sediments from crude-oil storage tanks associated
with production, dehydration, and shipping. Every few years the tanks are drained
of oil, opened, and the accum ‘lated sediment is vacuumed out. There is no set
schedule for tank bottom removal. In the past, these tank bottoms were disposed
of in the trenches, oil recovery sumps, and the truck washout areas of the 27R Waste
Management Facility as discussed above. In 1987, four tanks were cleaned. This
waste has not been generated yet in 1988 for NPR-1. These tank bott?ms may be
flammable wastes and therefore are required to be shipped and d!sp’t‘ised of as a
hazardous waste. The site has reported that in their present prodedure the
bottoms are allowed to age to remove volat|le I|ghter hydrodarbons o the
atmosphere through several tank openings. Tank bottoms may, the:w be tested for
hazardous waste levels of metals and if determined to be"non hazardous disposed
of at the 27R landfarm. If any tank bottoms were foun o 'e'hazardous, disposal
off-site at a permitted hazardous waste disposal sitaimouldiaccur,

Federally Exempt/California Nonexempt Wés

Exempt wastes are those wastes assodrated‘-. th the exploration, development or
production of crude oil and natural gas Duémto their large volume and relatively
low environmental hazard, th e wastes have been classified as “special wastes"

under Section 3001(b)(2 )(A) o RCRA The Federal Government has determined that
NPRC does not reqmre RCRA permlts for their waste activities due to the fact that
NPRC wastes are 0|,l fneld productlon related, thus temporarily excluding their
wastes as hazardous DHS does not recognize this exemption and, therefore,
requires Cahfornia facmﬂes such as NPRC to comply with state regulations of these
wastes. Such wa»stes mclude drilling fluids, cuttings, produced water, and wastes
from. gat‘nermg hnes A partial list of these other federally exempt wastes and
Cahforma nonexempt wastes appears in Table 4-3. California State regulations in
some cases ‘may be more stringent than Federal regulations. Nonexempt wastes are
those wastés not directly generated througt oil and gas exploration and production
and may be considered nonhazardous. However, they may also be California
Hazardous Wastes. See Table 4-4 for a partial list of these wastes. Examples could
include off-specification drilling muds which may contain leachable metals, or tank
bottoms which are flammable.
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TABLE 4-3

FEDERALLY EXEMPT WASTES/CALIFORNIA NONEXEMPT WASTES

Drill cuttingsa
Drilling fluidsa

Well completion, treatment,
and stimulation fluids

Packing fluids

Sand, hydrocarbon solids, and
other deposits removed from
production wells

Pipe scale, hydrocarbon solids,
hydrates, and other deposits
removed from piping and
equipment

Hydrocarbon-bearing soil

Pigging wastes from
gathering lines

Wastes from subsurface gas
storage and retrieval

| Baslc sediment and water and

other tank bottoms from
storage facilities and
separators?

Produced water

Constituents removed from
produced water before it is
injected or otherwise disposed
of :

Accumulated materials (such
as hydrocarbons, solids, sand,
and emulsion) from
production separators, fluid-
treating vessels, and
production iinpoundment,
that are not mixed with
separation or treatrne”m
media

Drilling muds’ ?rom oﬂ’shore '
operat\onsa y ;

1E

Appropriate fluids injected
downhole for secondary and
tertiary recovery operations

Liquid hydrocarbons removed
from the production stream
but not from oil refining

Gases removed frmqn the
production stream, §uch as
hydrogen sulfidd; takbon
dioxide, and: volatlllzed
hydrocarboﬁs e

Materlah.‘{ect'ed froma
'productnon well during the
‘pfocess know as blowing
d;: m awell

E‘Was't;e crude oil from primary

*] field operationsa

Light organics volatilized from
recovered hydrocarbons or
from solvents or other
chemicals used for cleaning,
fracturing, or well completion

Source:

EPA, 19870, Statgof Californ}a 1985

a Considered a Callfomaa Hazarddus Waste if contaminant levels exceed California hazardous

waste level restnctmhs
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TABLE 4-4

FEDERAL AND CALIFORNIA NONEXEMPT WASTES

Waste lubricants, hydraulic
flulds, motor oll, and painta

Sanitary wastes, trash, and
gray water

Filters

Waste solvents from clean-
up operationsa

Gases, such as SOy, NOy, and
particulates from gas
turbines or other machinery

Spent catalysts

Off-specification and unused
materials intended for
disposala

Drums (filled, partially filled,

or cleaned) whose contents
are not intended for usea

Wastes from truck- and
drum-cleaning oper‘atlons
1“ i
it

Incinerator asha

oil and‘watera

1

Pigging wastes from
transportation pipelines

Waste iron sponge, glycol,
and other separation media

Spills frum p}péllnes or other

'cranspor’nY

ethody; -

‘Source! EPA, 1987d; State of California, 1985

a  Considered a California Hazardous Waste if contamln
hazardous waste level restrictions.
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Hazardous wastes generated by Texaco at NPR-2 include oxidizers, corrosives, waste
crude oil, crushed drums, and asbestos (Texaco USA, 1986, 1987). Texaco has an EPA
Generator Identification Number. These wastes are shipped as hazardous wastes to
EPA-registered treatment, storage, disposal (TSD) facllities In California, specifically
Petroleum Waste, Inc., Buttonwillow; Casmalia Resources of Casmalia, and Cold
Canyon Landfill of Arroyo Grande. Chevron also ships hazardous waste off-site;
however, detalls of their program could not be as-ertained during the Survey.
Hazardous waste program details of other NPR-2 lessees are not known by the
Survey team. "']”"

Some waste streams at NPR-1 have not been characterlzed pr on,~to diépcsal to
determlne the nature of the waste in accordance with approprlaxe,c"alifomla Waste

include glycol filters, waste oils, and oil and water mlxtures ln some |nstances such

as the glycol filters and compressor engine oil flltef's”"the sta‘te has yet to specifically

NPR-2 Federally Exempt/California Nonexampt‘ wasté activities are not known by
the Survey team with the exceptloﬂ of Chevron U.S.A. glycol filters as previously
mentioned. L

Oil filters from NPR-1 compressor engi'hét have been classified by the Environmental
Services group staff as: mnhazardous A laboratory analysis was performed in 1987
to characterize oil. ﬂ}ters wrth respect to the Total Threshold Limit Concentrations
(TTLQC) standards (Morgan '1987) At the time of the on-site Survey visit, the
California DHS had not. yet ‘made a determination as to the nature (hazardous or
nonhazardous} ofthe oil filters. However, the site has reported subsequently that
the Kemtounty Health Department hasreviewed and approved disposal of drained
oil ﬂlter elements at the Taft Landfill. Currently, oil filters are drained into 55-
gallon drums until the dripping has stopped. The drained oil is then returned to the
field productmn lines via the 27R oil recovery sump. The drained oil filters are
placed in hea‘vy-duty plastic bags and disposed of as solid waste. At the time of the
Survey, 150 to 200 55-gallon drums of oil filters were sitting ir an open area on the
south-southeast side of the 35R Gas Plant near the glycol unit. Three of the 150-200
drums were marked on hazardous waste labels as oil filters, The remainder were
unmarked and unlabeled. Of those three marked, two were dated (February and
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March 1987). These drums were reportedly the responsibility of S&R; however, the
site was uncertain with regard to this, at the time of the Survey on-site visit.

Also classifled as solid waste by NPR-1 are triethylene glycol filters from the glycol
units of the gas plants. The glycol Is used as a heat exchanger and filters are used
for keeping the glycol free of carbon buildup. No formal waste characterization
(sampling and analytical determination of hazardous constituents) has been
conducted on these filters to establish the disposal requirements. These filters are
disposed of as a hazardous waste by the Chevron U.S.A, on NPR-2, On W%e average,
each NPR-1 gas plant uses about 19 filters a week, totaling apprd%:ma‘tely 2,964
filters per year. Glycol filters are currently being drsposed Q‘f At Ahe solld waste
dumpsters owned by the Westside Waste Company and hauletho the Taft County
Landfill. In the past, they were disposed of in on-site .arH’drﬂlls mgee Sectlon 4.5 for
more information on past landfill usage. i

Recyclable Material

Hazardous materials at NPR-1 include salvem énd parts degreasmg fluids, lead acid
batteries, and oil. PARNURTE L

The vehicle maintenance garage has been located in Section 36S for 6 years and
services approximately 260. cars, trucks,"and other equipment. This area has two
parts washers/degrease?s and two choke and carburetor cleaners which are serviced
and owned by Safety Kleen an ‘outside contractor, Safety Kleen 105 Solvent,
utilized in the parts washer/degreaser, consists mainly of mineral spirits. The solvent
used in the chdke and carburetor cleaner, Immersion Cleaner and Carburetor Parts
Cleaner 609, coﬁtams triethylamme methylene chloride, acids, and ortho-
dtchlofobenzene These solvents are recycled off-site.

Lead aEfcffbatteries are also stored at the garage and are recycled off-site through a
local contractor in Bakersfleld. Approximately 30 to 40 batteries are picked up
every 2 months. Survey team members do not know if the batteries are manifested
as hazardous waste.

Oils (crude, engine, lubricant, crankcase, etc.) are recovered from sumps and
partially full dr . ms by vacuum trucks and are returned to the field production lines
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at the 27R oil recovery sump. This oil will mix with the field crude oil and undergo
separation In the LACT. If this oll were not recycled, it would be considered a
California Hazardous Waste if hazardous waste levels of contaminants were
present.

Waste Minimization

Waste minimization at NPR-1 consists of some bulk-container chemi%?l usage and
acid neutralization. Product chemicals in bulk containers mstead df 55- gaHon
drums are currently utilized at well development sites. These cdnfainers are
brought directly out to the well sites by the suppliers. Only: “ghe amount heeded s
taken; therefore, no drums or wastes are left. Additlonally, sbmeefmr&s have been
made to treat and neutralize the salt solutions fﬂorﬁ?"the actds used in well

stimulation at NPR-1 on-site.

The Survey team could not ascertain where_ NP Pew_,,ee,s recycle or minimize their

hazardous wastes.

4.1.1.2  Mixed Radioactive and. HazardesWaste

NPR-1 and 2 do not currently generate mrxed radioactive and hazardous waste nor
have they done so in the bast o

e

4.1.1.3 Radioaéit&{é w:astg

NPR-1 and, Zdo not cumently generate radioactive waste nor have they done so in

v»;-

the paSt' .1" --".‘v"e,‘.'.-‘

4. 1 1 4 Nonhazardous Waste

Nonhazardous waste generated at NPRC consists of exempt and solid wastes.
Drilling activities are the main source of exempt waste. Solid waste is generated in
every operation at the facility.

No complete, comprehensive system exists at this facility for tracking and
inventorying the generation and segregation of these waste types. Wastes that are
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Inventoried by the on-site haulers include drilling muds and fluids, olly water, and
produced water. A solld waste inventory is not kept at NPR-1. Policles and
procedures for both exempt and solid waste disposal are limited in detall, direction,
definition, and responsibility. No formal waste handling orsegregation training for
operations personnel exists.

Federally Exempt/Nonhazardous Wastes

Exempt wastes generated at NPR-1 consist mainly of produced water, éliqnlllng muds,
and oily water, These wastes, if contaminated with acids,, golveh‘cs, .or other
hazardous constituents, would be considered Callformq Haéardous‘ ‘Waste.
However, periodic sampling to determine waste conslstency ss nof"performed by
NPR-1. Produced water may either be reinjected intdmﬁe forrhatlon to maintain
production pressure and formation integrity, or qjsposed cfm sumps on-site. The
10G sumps are currently utilized for surface disposal of. produced water, Total
annual generatnon of produced water |s appt‘a}dMately 3.230 x 107 barrels.

‘‘‘‘‘

H

Sections 3.3 and 3.4 contain more |hformaf on wrth regard to sumps and produced
water and its disposal, respec‘cnvely "

Drilling muds and oily v\’iéter from t'h“'é drilling sumps from NPR-1 are currently
disposed of at two Caln‘orma Class i Liquid Disposal Sites as previously discussed:
the landfarm area; of the 27R Waste Management Facility, and the 10G Landfarm
Area. Both Iandfarm areas are permitted by the State of California. From opening
in 1975 until. the mlddle of 1986, these drilling sumps were left in place, with the
fluid dramed and thapit backfilled. In addition to drilling muds and fluids, other
exemp:t wastes such as well cellar wastes, cement and water, oily polymers, and
polymérs are also dtsposed of there. The identities of the polymers are not known.
These wastes are hauled via subcontracted vacuum trucks to the landfarms for
spreadmg and mixing. Generation of these exempt wastes is dependent upon the
lavel of new well boring and well work-over activities. The total combined disposal
volume for both Sections 27R and 10G for 1987 was 713,307 barrels, January -
March 1988 showed a combined total of 174,926 barrels disposed in the 27R and
10G waste management facilities. Specific disposal data can be found in Tables 4-6
and 4-7. As there is no waste site security at the 27R and 10G waste management
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TABLE 4.5

ANNUAL PRODUCED WATER DISPOSAL AT NPR-1a

blsposal Method

Discharged to Sumps

Quantities
Disposed of

Barrelsb

Relnjected

2,92 x 106 m_

TOTAL

3.409 x 10.»7'."1‘1»,»2 ""'.
SR

Source: Compiled by Survey team members
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TABLE 4-6
1987 ON-SITE EXEMPT AND SOLID WASTE DISPOSALa
27Rb 10G¢ TOTAL

Drilling Muds 194,640 180,616 375,256
Oil and Water 299,476 37,035 336,511

Cement and 980 35 1,015
Water i‘h\i

Oily Polymer 400 10u} ;‘k.h

POlymef 125 o .l:::i;‘";::“ﬂ\11:25 ""4; )

4

TOTAL 495,621 217,686, | 713,307

£S

VO R
'~. ’i‘ .'I‘ 13:3\1. ‘v
Source: Summarized from BPOI, 1988b, Wil e

N ] R INTONIT
o ::],‘ i i ’

a Volumeisgivenin 42-gallon barrals, Y

Vi
iy
DONAY
Wi

PR P K 0 v .
b Volumes for landfarm and oll recayem,syhm:, otily
¢ Volumes forlandfarmonly. o, e

- S,
Vi *f,,;" : n:"‘n
o:‘ !
'.l.l' 1?"‘.‘0‘ “"‘
“4:’ ‘r:‘ N \’;
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TABLE 4-7
JANUARY - MARCH 1988 ON-SITE EXEMPT AND SOLID WASTE DISPOSALa

27R 10G TOTAL
Drilling Muds 40,801 47,950 88,751

Olil and Water 82,321 3,124 85,445
Cement and Water 480 . 480

Olly Polymer 250 . 1% 250

AAAAAAA

TOTAL 123,852 51,074 v, 174926

n"'l‘o‘:‘.’ ‘:; ‘.' !
Source: BPO" 1988b' 1988h "".:."v'.’.‘n.‘!lﬂ";‘J
u‘{l! '''' "‘.;".,
a Volume s glven in 42-gallon barrels e
"-"""ﬁ.. "l“‘
[ ‘:':t,l"“ ]
LI ARSI
|:~" o St
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areas, vacuum truck activities go unmonltorled; therefore, these numbers may not
be complete. |
Produced water at NPR-2 is also reinjected and discharged to sumps. NPR-2 water |s
disposed of at the NPR-2 Valley Waste Facility. Drilling pad sumps at NPR-2
contalning drilling muds and flulds are not excavated but are left in place, unlike
drilling pad sumps at NPR-1. Total numbers of sumps and waste generation
numbers at NPR-2 are unknown, %

Solld Waste e,

u"\,u‘ i o e
Solid wastes generated at NPR-1 consist mainly of paper, wdqd,f rne1a$ equipment
parts, cardboard, garbage, empty spray cans, and drilk pad and canstluctlon debris,
These wastes are placed In solid waste receptacles outside sl“ce bulldings by S&R or
other site personnel. Dumpster volume is approxlmately 3 cubic yards. There is an
there are two 40-cubic-yard dumpsters. at §act]'6ns 365 and 35R of NPR-1. These
large receptacles are specifically for r‘\op driH pad "and fleld compressor station
waste disposal. Specific drill s»tes hewe their own dumpsters. Materials such as
wood, metal equipment parts, and daﬁtéged tools were some of the waste observed
in the 365 and 35R dumpsters Although an inventory of solid waste generation is
not kept by NPR-1 envirbnmenta| staff the Survey estimates approximately 24,000
cubicyards generated annually based on 50 three-cubic-yard and 2 forty-cubic-yard
dumpsters being: servtced tW|ce a week, Westside Waste Management, a local
outside subcontracfar, oWns and services these dumpsters. Once collectied, solid
waste s takeh tm the Taf‘c County Landfill, located immediately off NPR-1, in Taft,
California, Ther’é é'ﬁé“no active on-site disposal areas for solid waste at NPR-1 except
for, nohhazardaustank bottoms and drilling muds. Solid waste volumes are known
throuqh btlling invoices sent to NPR-1 by Westside Waste Management. Overall, no
comple’ce, ,comprehensive system for tracking and inventorying generation of
exempt or solid waste or nonhazardous and hazardous waste segregation exists at
this installation,

Solid waste generation and disposal practices of NPR-2 lessees were not available to
Survey team members,
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Recyclable Materials

Nonhazardous materlals recycled at NPR-1 Include computer paper, metals, rags,
and product drums, Muetals such as iron, cteel, and aluminum from maintenance
operations are collected at the garage area in a dumpster and hauled to a
reclamation/salvage yard off-site. Rags are placed in red step-cans throughout the
site and are collected and picked up by an off-site contractor. Product drums
utilized by NPRC are returnable to their suppliers. These containers arﬁ\returned for
deposit by the operating groups throughout the Installation to the BSR warehouse
area, Only drums In good condition are accepted, as suppliers "do. not accept
damaged drums. Those that are damaged must be shipped off sHﬁe as a Galifornia
Hazardous Waste. These containers are not rinsed prlor to re“tum- """ | they were,
however, the rinsate would be a California Hazardous: Was‘ne "

W

The Survey team could not ascertain whether NPR 2 lasseeﬁrecycie or minimize thelr
nonhazardous wastes. 1

4.1.2 Findings and Observatlons .

.
.

4,1.2.1 Category |

None €

4.1.2.2 Categorjy\ﬂ‘

1. Lackofformalwaste manaqementproqram at NPRC. There is no formal waste
management grogram for the NPRC; as a result, hazardous wastes may be
_.-':mproperly handled and disposed of and may contaminate soil and
:grqundwater There is no written documentation of procedures for waste
cﬂﬁéf:ra_‘cteriza‘cion and segregation or for waste handling and storage. In
addi‘éion, there is a lack of inspections, site security, and worker training
focused on hazardous waste requirements.

Hazardous waste is currently managed by verbal instructions and is dependent
upon individual judgments. No major instances of improper disposal have
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been noted. HoWever, the lack of formal characterization of waste streams
leads to the potential for improper disposal due to unidentified waste streams

to be determined in the future as hazardous. For example, the Survey is

currently concerned about the status of glycol filters. Should a review of these
determine that they meet the definition of hazardous waste, this would imply
that they had been improperly managed in the past. Had a systematic review
of waste streams been conducted, these and similar issues would not have
surfaced after the fact.

There is no labeling of waste mz"ludllr:,g dating at the point of generation
whrch may result in mapproprlate storage in satellite accumulation areas and
the 90-day storage facility at’ Secticm 35R. This situation also necessitates
sampling and analysrs prnor to drsposal mcludmg sampling that may have been
obviated wnth proper tabelmg Instances of improper or unlabeled drums
were noted at the 35R Gas.Plant satellite accumulation areas where 134 of 140
drums were unrabeled while 6 were inappropriately labeled as "hazardous

A drum centammg scrap metal pieces and located m a scrap area

Lack of access control at on- srte disposal locations such as the 27R waste
drsposa| area may result in improper disposal (see related Category Ill finding
Number 1in Section 4.1.2.3).
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. not be presentin this area.

4.1.2.3 Category lll -

The 27R Truck Washout Area at NPR-1 has received a hazardous waste in the

past and may receive hazardous waste in the future due to the lack of access

control at _the site. Access to the 27R Waste Management Facility is
uncontrolled and has led to chlorinated organic chemical contamination of

~the truck washout area and its associated impoundments. Analytical results

from samples taken in 1987 evidence levels of 1,1,1- trlchl?roethane, a
9
hazardous waste, released to the truck washout area. A§ this area is

specifically for washing residual oils from trucks, chlorunated‘solv'tants should

Abandoned drums, which if they continue to """ be Ieft unattended may
deteriorate and result in future releases of potentally hazardous materials to
the environment, were located th rouqhout NF’R

collect them

A limited physical mspecuon of NPR '1 and NPR-2 identified the following
abandoned drums: TR

NPR-1

‘_‘contalnmg Tl’etollte/PetroI:te chemlcals, longsnde a road near Well 356
and the36R abandoned gas plant.

Two full 5-gallon containers of unknown substances, one with the bung

. open, on the west side of the front of the Admissions Control Area at the
“35R Gas Plant.

- Two full 55-gallon drums labeled "2-27-STV Waste" in white paint in the
northern area of the 35R Gas Plant near the gate to the facility's sumps.



Two full 55-gallon drums of an unknown substance behind the pumping
hut in the northwest corner of LTS-1,

Two partlally full 55-gallon drums wh|ch may contain oil behind LTS-2
pumping hut.

One partially full 55-gallon drum of an unknown substance behind the
northwest corner of the LTS-2 compressor facility.

Three, two full and one partially full, 55-galion drums tammg gear
lubricarit, motor oil, and turbine oil, respectlvely, st‘artdmg upnght and

lying on their sides on a small loading dock at the 36$-«-Tmck Washout
Area. '

These drums are on cradles, pa!le’gs_"or

.ectly on the ground.

One partially full 500- galfon po‘ly tank of sulfuric acid approximately 75
yards north-northeast. of the methanol tank in the 2B storage yard.

One partially <full 110~ggl'l‘d:h poly tank and one full 55-gallon drum
(containin,g_‘_'sulfur‘.‘i'c.vgcﬁi,dl)'.-éast of the south cooling tower at LTS-2.

o -
)
o

NPR‘Z . .'~. * ..:..';'“- ) ‘.‘

PR PR
o el D

'One full .55- gallon drum of unknown liquid in the center of the 28B

"‘;"'Phsllrps tank setting 3.

"wfj‘u,.One full 5-gallon drum of unknown substance at the ARCO Compressor

“Plant (22) at 20B outside the laboratory.

41.2.4

None

Category IV
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4.2 Toxic and Chemical Materials

4.2.1 General Description of Pollution Sources and Controls

4.2.1.1 Polychlaorinated Biphenyls

The program at Naval Petroleum Reserve-1 (NPR-1) for the management and

- handling of polychlorinated biphenyls (PCBs) is the responsnbrltty of the site

management and operations contractor, Bechtel Petroleum Operatlons Inc. (BPOI),
BPOI's responsibilities concerning PCBs are delineated in Policy ane “Ptdcedure No.
1870-0001 of the BPOI Environmental Services Unit Policy and*?rchcedures Manual
(BPOI 1987c). Prior to BPOI, Williams Brothzrs Engrneerlng Company was the site
contractor and had responsibility for PCB management and handlrng BPOI
replaced Williams. Brothers as site contractor in 1985\ On NPR 2 the individual
lessees have maintenance responsibility for PCchontalmng equnpment on their
leases.

PCBs are present at the Naval PetrcﬂeUm Reserves in California (NPRC) in the
dielectric fluids of transformers. Al the. transformers are located outdoors and are
mounted on transmission poles- or on )concrete pads. There are approximately 400
oil-filled transformers at NPR-1 (WtHlams Brothers Engineering Company, 1983). A
inventory of oil-filled transformers on G’overnment land at NPR-2 does not exist. An
inventory of suspected PCB transformers on NPR-1 was provided to Survey
personnel during- the on- -site” phase of the Survey. This inventory included 318
suspected PCB transformers that are still in service and have not yet been tested for
PCB content (BPO! 1988h) There are currently no verified PCB or PCB-
contamrnated transformer units in operation on NPR-1 (Electrical Utility
Department personnel 1988).

It has "Be“e.n the policy of management at NPRC since 1984 that all transformers at
NPRC thathave not been tested for PCB content be individually marked with a label
that warns of the presence of PCBs (DOE, 1984). During the Survey, 28 active
transformer units on NPR-1 were reviewed; 18 were labeled with a yellow label
denoting the presence of PCBs, 7 were labeled with biue “NO PCB"” labels, and 3
were not labeled as to their PCB cuntent. The 18 units that had yellow PCB labels
were included on the site inventory of PCB-suspected transformers. Sixteen active

>
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transformers on DOE leases on NPR-2 were reviewed; 13 were laheled “NO PCB"
and 3 were not labeled.

Transformers on NPR-1 are inspected quarterly for leaks. When a unitis noted to be
leaking, it Is taken out of service and, if suspected of containing PCBs, is taken to the
PCB Storage Area in the 2B Storage Yard to await testing. The inspection program
was initiated in the first quarter of 1985 and Is performed by personnel from the
- Electrical Utilities Department (EUD). A review of the inspection re Jorts showed

that, during the third and fourth quarters of 1985, inspections were ndt done. Site
personnel interviewed could not provide an explanation for thls ’Fhe t-eports also
showed that two transformers (UNX 10213 and UNX 15471) we"te removed from the

maintenance garage in Sect|on 36S. These transformers contained 244 parts per
million (ppm) PCBs and 124 ppm PCB, respectlvely (General Electric Co., 1985), At
the time of the Survey, a structure that was mtended to fuffrll the PCB storage
requirements set forth in 40 CFR 761 was not gomptete‘iy cSnstructed and appeared

\\\\

,,,,,

location were not found. w;,_;:;,.,‘

Prior to August 1987, sampling of treh;fv’c’ir}"nerg was accomplished by EUD personnel
(Electrical Utility Department personner .1988). Sampling of transformer fluids is
currently done by BPOIcEnvrronmentat Services personnel. At the time that EUD
personnel were performmg the” samplmg, there was no training program for
handling PCBs (Eleqtrlcal Utllaty Department personnel, 1988). Currently, oil leaking
from a transformer is sampled by members of the Site Emergency Response Team
who are tramed in PCB handlmg If the release or leak is large, a PCB response
specnallst tS notrﬁed torespond (Electrical Utility Department personnel, 1988).

Suspected PCB- contammg transformer units are required to remain in the PCB
Storage Area of the 2B Storage Yard (see Figure 4-2) until the analysis of the oil is
complete’ "If the presence of PCBs is confirmed, then the unit remains in the PCB
Storage Area until proper disposal actions can be initiated. |f PCBs are not detected,
the units are transferred to the 36S Storage Yard for repair and reissue
(Environmental Services Department personnel, 1988). At the time of the Survay,
there were 16 transformer units in the holding facility in the PCB Storage Area. The
holding facility consists of a concrete floor with a 6-inch berm, corrugated metal
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walls on three sides, and a corrugated metal ceiling. The facility is labeled with
yellow PCB labels. The transformer units are stored on wooden pallets inside the
holding facllity. An inventory list of the units in the PCB Storage Area, dated April
28, 1988, was given to the Survey team on May 10, 1988. The inventory includes
information such as the starting date for storage, UNX number, whether sampling
has occurred, and what the results of that analysis were (BPOI, 1988f). It could not
be determined through interviews with site personnel how often this inventory is
updated. .‘m}
The 36S storage area is intended for non- PCB transformers and acc"ordingly, there
are no containment facilities. Units are stored on pallets on fhe grouna At the
time of the Survey, approximately 70 transformer unrts were rn storage at 36S.

On November 12, 1985, Industrial Waste Engineermg (IWE) began work at NPR-1to
remove chemical drums and PCB-contaminated eloctrlcahequrpment from the 2B
Storage Yard (BPOI, 1986g). The elec‘cmééi,l equrpment included five PCB-
contaminated transformer carcasses and three capacrtor’s all of which were drained
prior to removal from the site. The analysrs of fhe liquid from the transformers
indicated PCB concentrations in the r‘ange o‘fO 142 ppm. The capacitors were found

to contain approximately 50 percent PCBs“'

At that time, the contentgof an open"‘t}'op, 1,500-gallon storage tank adjacent to the
PCB Storage Area and used for. the storage of transformer fluids containing less
than 50 ppm PCB. were sampled (BPOI 1885). The analysis of the liquids from the
storage tank revealed ) concentratron (approximately 6 ppm) of PCBs. The tank
contents were removed and placed in sixteen 55-gallon drums for off-site disposal.
The storagefank. wasdrsmantled and shipped off-site for disposal in late December
1985- (BPOI, 1986g) Table 4-8 shows the quantity and destination of PCB materials
shrpged‘from NPR-1during November-December 1985,

Additional off-site shipments of PCB-containing materials occurred in November
1986, when 20 drums (1,100 gallons) of PCB-containing oil and 13.2 cubic yards of
drained transformer carcasses were removed from the 2B Storage Yard. Anentry on
the manifest for the carcasses noted that a carcass with a capacity of 9 cubic yards
had contained 50,000 ppm PCBs (BPOI, 19864g). This was confirmed in a letter dated



TABLE 4-8

PCB-CONTAINING MATERIALS REMOVED FROM NPR-1 DURING NOVEMBER-
DECEMBER 1985

Material

PCB-containing oils
from storage tank

Date

12/26/85

Quantity

Sixteen 55-gal
barrels

Destination

Chemical Waste
Management Landfill,
Kettleman Hills, CA, for
Solidification

PCB-contaminated

transformer carcasses

12/26/85

5 carcasses
(5 yd3, 3,000 Ib)

Chemical Waste
Managemént Landfill,
Ket..t‘ll.e,rpa‘h-Hj}l.‘s‘, CA

PCB-contaminated oil
from transformer
carcasses (>50 ppm
PCB) and capacitors
(>500 ppm PCB)

12/26/85

One 55-gal drum

SCA Facility, Chitago,
ih:fof;i:ﬂ\iqi‘ngratio n

f
i

PCB capacitor
carcasses

12/26/85

Three capacitors.

. "ﬂ.y"Ro‘Iii;\s Environmental,
(two d rums,‘,."sp.t‘)_“,[‘b)f D

eer Park, TX, for
shredding

1,500-gallon storage
tank structure

12/26-
31/85

‘
i AEE

Chemical Waste
Management Landfill,
Kettleman Hills, CA

Source: BPOI, 19869




Juiy 1986 staflng that approximately 505 gallons of oll with a PCB concentration of
50,000 ppm was in storage in the 2B PCB Storage Area (BPOI, 1986h).

In January 1988, six drums of PCB-containing liquids and six cubic yards of PCB-
containing solids were shipped off-site for disposal (BPOI, 1988g). The materials
were transported off-site by Chemical Waste Management for final disposal.

4212  Asbestos ‘_1‘.
ﬂ

Asbestos is present at NPRC in the insulation of process equipment‘at 'che 35R Gas
Plant, in the wrapping used around underground pipelmés ‘and inancillary
equipment in use at various well pads and tank settings thraugh‘cut NPR-1 and 2.
An area in the 2B Storage Yard in NPR-1 has been de.srgnated for the storage of
suspected asbestos-containing materials. Materlals are stdned n the area until
- samples are analyzed and the fibers identified. ™. ‘

M
G
Vo

The asbestos program at NPR-1 is coordlrtate i by thé on-site Industrial Hygiene
department of BPOIl. The asbestos program cohsusts of identifying asbestos or
asbestos-containing materials and- subseqhently maklng a decision as to whether to
remove the material and ship rt off %tte ‘s &'California hazardous waste, Suspect
materials are either left in place and, er‘rcapsulated to prevent deposition of fibers
into the atmosphere o taken out ‘of'service and stored in the 2B Storage Yara
suspect asbestos area to" awalt ar’\alySIS If an underground pipe that needs
replacing is wrapped with an’ qsbestos -containing material, the pipe is abandoned
in place and a new plpehne installed (Thomas, 1988).

The asbestos ﬂemdval contractors who operate at NPR-1 are licensed by the State of
Cahfc:rma Contrac‘cors must pass an examination administered by the state and
have an’ ongomg training program in order to be licensed. The State of California
supplnes contractors with a list of landfills approved for the disposal of asbestos
(Thomas, 1988).

At the time of the Survey, Kern Environmental Services was the asbestos removal
subcontractor for NPR-1. The lessees of DOE property in NPR-2 are responsible for
coordinating asbestos removal from their respective leases. The Buena Vista Gas
Plant, located in Section 8D and operated by Texaco, has asbestos insulation on
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various plpe and process lines throughout the facllity. Texaco had contracted with
West Silde Management, Inc.,, and APC Contractor, Inc,, to handle asbestos removal
from the gas plant (Texaco, 1986).

At the time of the Survey, BPOI had developed a specification for the removal of
asbestos from the 35R Gas Plant on NPR-1, There are approximately 3,800 linear
feet of pipeline In the 35 Gas Plant that have been identifled as containing asbestos,
along with the insulation on six columns and three heat exchangers (T omas, 1988).
All the asbestos in the plant has been identifled and marked. Mt&roanalytlcal
Services, Inc., collected 636 bulk samples in October 1987 for asbestds ahalysis from
the gas plant (Microanalytical Services, Inc., 1987), At the tlme' cbf the Sumey, BPOI

was awaiting funding to Implement the removal work at the.,‘,
(Thomas, 1988). i,
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For the asbestos analysis of miscellaneous samples, BPOI uses Flreman Fund
Laboratories (FFL) located In San Francisco, Ca!h’@arnlaH FFL s'certifled by the state to

do asbestos analysis. The miscellaneouh sambles are’ taken by BPOI Industrial
Hygiene personnel (Hanna, 1988). ’
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The area in the 2B Storage Yard used for‘the storage of suspected asbestos is an
open area of approximately 15 feet by 15 feet (see Figure 4-3). The process
equipment is stored on’“the ground ‘cordoned off and labeled with asbestos
warning signs. Equnpment s‘tqred m "this area is not covered or protected from the
weather, At the tm)e of the Survey, several pieces of equipment in the storage area
were conflrmed to- ccntam -asbestos while other pieces were confirmed to be
asbestos- free (Hanna 1988) BPOI had not developed a timetable for the removal
of the asbestos Gon’cammated equipment at that time. A review of the remainder
of the' 2B S‘gorage Yard area was conducted during the Survey. Loose, white, fibrous
mafer\als and ptpe wrap were noted on the ground in four locations in the
southwestern portion of the storage yard. Safety Department personnel took
samples of the materials for asbestos analysis. In October 1988, it was reported by
BPOI personnel to the Survey team that the samples tested positive for asbestos and
that a remediation effort was being planned. A review of site photographs of the
2B Storage Yard showed that the area containing the asbestos materials may have
previously been used to store out-of-service process equipment.
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A review of NPRC hazardous waste manifests by the Survey team showed that in
1987 approximately 38 cubic yards of ashestos material was removed from NPR-1,
As of April 13, 1988, 7 cubic yards of asbestos had been removed for 1988, The
asbestos was disposed of In the Cold Canyon Landfill In San Luis Qbispo, California
(NPRC, 1988a). NPR-1dld not report shipping any asbestos off-site In 1985 (BPOI,
1986e). In 1986, Texaco shipped 17.5 tons of wetted asbestos, asbastos-
contaminated sollds, and protective clothing from the Buena Vista Gas Plant off-site
as hazardous waste. Of this total amount, 17.2 tons were disposed of in the Cold
Canyon Landfill and 0.3 ton went to Petroleum Waste, Inc,, of Bmtonwlllow,
California (Texaco USA, 1986). IR

v
‘‘‘‘‘‘

4.2.1.3 Herbicides/Pesticides

Herbicides

4
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NPR-1 TN
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Herbicides are currently used on NPR- " in order to provide 3 years of protection
against weed growth at well pads, tank .5e1tlngs, access roads, and other areas
designated by NPRC management Th s’ ‘protection s necessary to provide safe
access to designated areas, increase. fire pratecmon by preventing weed growth, and
alleviate the need for Lostly and time- “ednsuming mechanical removal of weeds on a
yearly basis (BPOI, 1987a) g

Management proc'edu're's fof:the use of herbicides and pesticides are detailed in the
NPRC draft Enwronmen‘;al Protection and Compliance Plan, March 1986. The
guldelmes concemmg ‘herbicides and pesticides require that application be
performed by" tr‘amed personnel, that the materials being applied be registered
with the U . EPA’and that they be approved for use on NPRC by the Environmental
Services. Department and Safety Department of NPRC (BPOI, 1986¢). It is the policy
of BPOI that all herbicides and pesticides be used in a manner such as to minimize
the environmental impact and afford maximum environmental protection to the
threatened and endangered species on NPRC (BPOI, 1986¢).

An overview of the current weed control program at NPR-1isshown in Table 4-9. A
total of 254 acres have been designated for herbicide applications in 1987/1988.
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TABLE 4.9
CURRENT WEED CONTROL PROGRAM AT NPR-1

Total
Acreage
Shallow Qll Zone:
484 SOZ Wells x .15 acre = 72.6
3150Z tank settings x 0.5 acre = 15.5
6 SOZ vapor recovery settingsx 1 acre 2 6.0
255 SOZ Dehydration shipping and wastewater facility x 15 acres . =v . 15.0
23$ 507 Tank farm x 10 acres 10,0
SUBTOTAL Rl IAER
Stevens Oll Zone; R
191 STV wells .30 acre . Mo s 573
14 STV tank settings x 1.0 acres . ' g 14,0
23 Stevens condensate traps x 0.06 acre R - g 1.4
SUBTOTAL i, = 72,7
Stevens Zone Waterfloods: P | ’" e
4 Waterflood pig launchers x 0.06 acre i = 0.24
335 Waterflood facility including electr 1caj substaﬁqn X 10acres = 10.00
SUBTOTAL T, = 10.24
365 Area Buildings: '
365 Administration Building = 20.0
SUBTOTAL -1."* ] L . 20.0
All Zones Ordinary Producﬁcn .
5M, 328, 355, Fresh Watertocatlonsmduding pump and tank Iocatlons
5x.30 acres et = 1.5
2 Material Cq,m‘_t;rohf_acatlbﬁs.(»v‘yja‘rehouse and storage yard) = 20.0
‘SYBTOTAL = 21.5
33S Comgressor gg,_fgtlo 2 10.0
S SUBTOTAL a 10.0
Carhér{)s;v_v_g_l_l_._
1 well x"30'acre = 30
SUBTOTAL = .30
TOTAL = 253.84
Source! BPOI, 1987a
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The herbicides currently in use at NPR-1 are Hyvar X and Atrazine 80W (BPOI, 19871),
The herbicides are mixed with a dye, Rhodemine B, prior to application so that the
treated areas are readlly Identiflable. Application rates are derlved from
manufacturers’' recommendations and may reach 10 pounds of effective Ingredient
ner acre (BPOI, 1987a).

A simitar herbicide application project was conducted in 1986, The locations that
were scheduled for treatment during this project are shown In Tab{ @ 4-10, The
effective: chemicals applied at that time were atrazine and diuron Bé”haboratorles,
1986). Records of the quantities that were applied were, nof keht but the
subcontract required that the applicator mix the her‘biclde accotding  to
manufacturers’' recommendation (BPOI, 1986¢).

4
i ’1.

“ i “

Herbicide applications are usually performed during tHe rainy season of late fall to
eatly spring. This provides for sufficient rainfall prlor to and fotlowmg application
and helps prevent wind-borne suspension Qf ,the materrals Into sensitive areas.
Applicators are required to attend a pre- performance réview with site personnel to
review specific site requirements and demonstrate how they plan to comply with
these requirements. The requtrements ncLude $uch items as filing the appropriate
Material Safety Data Sheets (MSDSS) w:th the Environmental Services and Safety
Departments; submitting a Health: and Safety Plan for the project; and reviewing
site-specific regulations #gr the disposai of excess material and equipment and areas
to be treated or not. t¢ be’ treated 'Once the pre-performance review is complete
and any action |tems addressed “the project is approved to start.

NPR:2 o

A pro’i'e"c‘{‘to a‘b;ﬁ'ly herbicides to eight drilling sites at Ford City (NPR-2) was initiated
and completed in 1986. The eight drilling sites are owned by DOE but are situated
in resndentlal areas of Ford City. Applications were specified to provide weed
control for 3 years and to provide safe access to the site, to provide fire protection,
and to alleviate the need for mechanical removal of weeds on a yearly basis. Hyvar
X was the herbicide used for this project (BPOI, 1986a), Documentation of a request

for weed abatement services for the DOE property in Ford City in 1978 was available
to the Survey.
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TABLE 4-10

LOCATIONS OF HERBICIDE APPLICATIONS AT NPR-1 IN 1986

WELL LOCATIONS: ‘ 138.66 acres
A. 514 Shallow Oil Zone Wells @ 10,000 square feet each 118.00 acres
B. 90 Stevens Wells @ 10,000 square feet each 20.66 acres
TANK SETTINGS: 40 acres

A. 32 Shallow Oil Zone Tank Settmgs @ 1 acre each
B. 1Stevens Tank Setting @ 1 acre
C. 7 Vapor Recovery (VT) Tank Settings @ 1 acre each

32 acres

SHIPPING STATIONS:

2 Shipping Stations @ 2 acres each

WASTEWATER DISPOSAL FACILITIES:

1 Wastewater Disposal Facility @ 1 acre

O-PSI COMPRESSOR STATION:

1 O-PSI Compressor Station @ 1 acre

GAS OPERATIONS COMPRESSOR STATjON' .

2 acres
1 Gas Operations Compressor Stat:on @ 2. acres
CONDENSATE TRAP LOCATIQNS . B63 acre
11 Condensate Trap Locations @. 2, 500 square feet each
PIG LAUNCHERS/RECEJVERS LOCATIONS: .52 acre
9 Pig Launchers/Rece«vers Locatvons @ 2,500 square feet each
BUILDING AREAS i 5 acres

11G Admlmstratlve Buzldmg Area @ 5 acres

TOTAL ACREAGE:

e

192.81 acres

RANEE

Soutce: Bpor 1986a
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NPR-1

Prior to 1986, records and documentation of herbicide applications are minimal. A
review by the Survey team of available documentation concerning environmental
aspects of NPRC prior to 1986 determined that weed control programs have been in
place since 1982 and that Hyvar X was the herbicide used. Information concerning

quantities applled locations, and pertinent site requirements was not found during
the review. |

Pesticides

Pesticides are currently used at NPR-1 for the control of ants,- f‘oaches, mice, spiders,
silverfish, and the sugar beet Ieafhopper A hcen;ed,' subcontractor prowdes

selected areas in NPR-1 for the control of the sugarb ,‘y:l_eafhopper

The NPRC policies and procedures for"ﬁ'estlcid‘e QE‘éi};e follow those for herbicides.
Applications are to be made by hcensed appl;cators materials are to arrive at NPRC
pre-mixed, excess material must, be taken offisite for disposal, and the applicators
must report any spills or releases” of materlal to both the Environmental Services
Department and the Safety Department
The current ( 1988) pestlcnde contractor for NPR-1 is Dewey Pest Control of
Bakersfield, Callforma (BP01 1987i). Dewey provides monthly services at the
following locétlons

1 1G Admnms’cratnon Building (and trailers)

35R Area
} '-.365 Area
"“'36R Area Foreman’s Building (and trailers)

35R and 36R Area Warehouses

36S Area Garage

Security Guard Shacks.

¢ © 0 o 009
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The materials used are Ficam We, Diazinone, and Dursban L.O.® (BPOI, 1987b). Due
to the toxicity of these materials to birds and other wildlife, use is restricted for
inside or under buildings and is not to exceed a distance of 6 feet from any building
foundation. If the materials are to be applied inside a building, the application is to
be conducted when the building is not occupled either after business hours or on
weekends (BPOI, 1987h).

The previous pesticide subcontractor was Clarke Pest Control. Documentatlon
reviewed by the Survey team showed that Clarke Pest Control used
Sevin® on trees on NPR-1, Ficam We for inside appllcatlons, a"ndl"dnazmon for
exterior applications. Documentation concerning the Iength of"” ime that Clarke
Pest Control performed work at NPR-1 was not avallable for rewew.,;g:,.‘,‘.

The California Department of Food and Agriculturé C\.DFA) has been spraying
pesticides on selected areas of NPR-1 since 1973 if- arqer td éraducate the sugar beet
leafhopper, which is a carrier for the curly- topivt s.{lJG.Davis, 1973). The areas that
have been sprayed are generally in the east §o.u'tHea$t and southern portions of
NPR-1. Occasionally, sections in the we'stern por‘udns of NPR-1 are treated. The
applications occur once a year and conslst of 8 odnces of malathion per acre (BPOL,
1987¢). Applications generally «or.cur m October or March, or both, depending on
the leafthopper density and vnrulence The virulence of the curly-top virus varies
from year to year as doesthe size of the insect population. Annual infestations do
not always become seﬂous enough to warrant spraying (BPOI, 1987¢c). A review of
documentation by the Survey ‘team concerning the CDFA spraying program
discerned no lnforma’qon as to the yearsin whlch applications have not occurred.

In 1985, the U S Ftsh and Wildlife Service (FWS) issued a non-jeopardy decision
regardmg the spraymg of malathion onto habitat of the blunt-nosed leopard lizard
and gnan‘t kangaroo rat (DOI, 1985). Several recommendations were included in the
decmon and these have been incorporated into the spraying program. These
recommendatlons include information on application rates and methods, species
field surveys, and event reporting. |
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NPR-2

At the time of the Survey, there was no information available concerning the use of
pesticides on DOE lands on NPR-2. The use of pesticides on these lands is the
responsibility of the lessee and there is no requirement for reporting applications to
DOE.

4214 Storage Tanks

......

Aboveground Storage Tanks

Aboveground storage tanks (ASTs) are in use at the NPRC';.,or ring crude oll,
produced water, gasoline, and waste oil. The majonty of the STs are situated in
tank settings. Tank settnngs separate the gas and oil th 'ré coproduced from oil-
producing zones. Most tank settings have one of. ‘more gas |thId separators. The
oil/water liquids are stored in fixed roof.t b:pclor to being sent to the
dehydration/Lease Automated Custody Tra’ngfer.-.(-LAC M#acilities. Tank settings can
include from one to three storage: ian or hqulds Typical tank setting
configurations are shown in thure44, : ' '

Dehydration/LACT facilities receive dnJ/water liquids from the tank settings, separate
the liquids, store product-oil, and provrde for the unattended transfer of oil from
the run tank to truck,s and/or plpelmes A typical dehydration/LACT facility
consisting ofwash settlmg, and sh|ppmg or run tanksisshownin Figure 4-5.

The wash and settlmg ’tanks provide time for the separation of oil, water, and
sediment due to varymg specnﬁc gravities. Oil floats to the top of the mixture due
to its. 1ower spectfy gravity, and sediment settles to the tank bottom due to its
hlghér specnﬂc gravity. Product oil is transferred to the shipping tank prior to being
sold. Wastewater is drained from the tank bottoms and returned to injection wells
and evaporatmn/percolatlon sumps for disposal. Sediment is removed when tanks
are taken out of service for cleaning.

At the time of the Survey, there were 79 permitted tank settings and 5

dehydration/LACT facilities on NPR-1 (KCAPCD, 1987b). There are 34 tank settings
on leased DOE property on NPR-2 (BPOI, 1986d). There are a number of abandoned
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or removed tank setting locations on NPR-1. Information derived from the NPR
Chemical Inventory and Site Maps indicated that there are 31 tank settings that
have been abandoned in place or removed. This information could not be
confirmed through other documentation reviewed by the Survey team. A listing of
the permitted tank settings is presented in Table 4-11. A listing of the abandoned
orremoved tank settings is presented in Table 4-12. Alisting of the tank settings on
DOE leased land that are active or abandoned on NPR-2 is shown in Table 4-13.
“\

The capacity of tanks in tank settings generally ranges from 250 ta.2, 600 barrels of
oil (1 barrel of oil equals 42 gallons of oil). Several tank settings were *revnewed by
the Survey team, including the 2-17R Stevens, 2-3G Stevens, @r\d 1~ZG Stévens tank
settings on NPR-1 and the #3 and #4 tank settlngs in Sect)oﬁ 288 of NPR-2.
Pollution controls consisted of overflow tanks connected tc the s’cqrage tanks. None
3G tank setting immediately prior to the Survey rewew of the location. The
contents of the overflow tank (approx:matey 50 75 barrels of crude oil) were
released when the tank was filled beyond capacl‘ty Since there was no seconcary
containment at this tank setting, the released ‘crude oil began to migrate
downslope and traveled approxmately 150 feet before the release was discovered
and remediation efforts began,

Dehydration/LACT facilitiés are locatedin Sections 18G, 255, 242, 262, and 10G. The
facilities are Iocated ddwnslope from tank settings in order to take advantage of
gravity and lessen’ pump dctlvlty These facilities consist of large-capacity storage
tanks, generale 16 000 barrels (672,000 gallons), and at least two of these large-
capacity tanks are at each facmty The 18G dehydration/LACT facility consists of 19
tanks, WJth the ’rargest having a capacity of 30,000 barrels (1,260,000 gallons) and
the. remammg tanks all at 16,000-barrel capacity. As mentioned previously, a

dehydration train consists of wash, settling, and shipping tanks in series. The 18G
facility mnsnsts of six dehydration trains and a separate, large (30,000 barrels) tank
which feeds the crude oil to the six trains. The 255 dehydration/LACT facility consists
of six tanks with two being inactive due to leakage. The active tanks consist of a
20,000-barre!l wash tank, a 31,000-barrel settling tank, a 31,000-barrel shipping
tank, and a 35-barrel overflow tank. This facility is located approximately one-half
mile from the NPRC boundary and the California Aqueduct. Earthen berms are in
place for the dehydration train. The 24Z dehydration/LACT facility consists of four
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PERMITTED TANK SETTINGS ON NPR-1

TABLE 4-11

Tank size - TankSize
| Tank Settin Tank Settin
‘ g Barrels I Gallons g Barrels I Gallons
3-335 © 500 21,000 2-36R 1,000 42,000
500 21,000 500 21,000
35 1,470 500 21,000
2-4G 1,000 42,000 100 4,200
1,000 42,000 35 . 1,470
500 21,000 3-305 500 121,000
35 1,470 ‘
4-345 1,000 42,000
500 21,000
500 21,000
‘ 35 1,470
~3-35§ 2,000 84,000
1,000 42,000
500 21,000
500 21,000
500 21,000
35 1,470 .
1-25R 1,000 42,000 |.
500 21,000 [0
35 1,470,% | "4 1-328%, 500 21,000
3-25R 1,000 42,000% [, w 500 21,000
500 21000 fr 35 1,470
500 21,000, F *.7,3-325 500 21,000
35 w470 500 21,000
2-25R 500 21,600 ™ I 35 1,470
500 21,000, 4-325 1,000 42,000
35 1,470" 500 21,000
4-25R +,500. .| 21,800 35 1,470
20500 " }.,21,000 4-26R 2,000 84,000
e 35 1,470 2,000 84,000
1-26R {2,000, 84,000 35 1,470
s 71,0000 42,000 1-29R 1,000 42,000
SO 500 21,000 500 21,000
whwEl 800 21,000 ’ 35 1,470
el 500 21,000 2-30R 500 21,000
e, 500 21,000 500 21,000
B ol 35 1,470 35 1,470
e 2426R 2,000 84,000 4-19R 1,000 42,000
S 500 21,000 : 500 21,000
L 35 1,470 | 35 1,470
4:23R 500 21,000 3-19R 500 21,000
500 21,000 | 500 21,000
35 1,470 35 1,470
1-34R 500 21,000 1-242 1,000 42,000
500 21,000 1,000 42,000

£
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TABLE 4-11

PERMITTED TANK SETTINGS ON NPR-1 (Continued)

Tank Size Tank Size

Tank Setting Tank Setting
Barrels Gallons Barrels Gallons
35 1,470 35 1,470
4-28R 1,000 42,000 3-15R 2,000 84,000
500 21,000 500 21,000
‘ 35 1,470 4-16R 1,000 42,000
2-33R 500 21,000 1,000 ,42,000
500 21,000 35 “‘lm 1,470
35 1,470 4-3G 500 .| % 21.000
1-33R 1,000 42,000 500 . ‘2\1 000
500 21,000 100‘. 4200
35. 1,470 1-8G soo 211000
3-28R 1,000 42,000 «"4500 i 21,000
500 21,000 ~ {0~ ‘:‘-1 24,200
35 1,470 4-8¢ | sodz 21,000
4-29R 500 21,000 g, 500! 21,000
500 21,000 ",,‘,soo M 21,000
35 1,470 ":."f“:“ b B 100 4,200
3-9G 500 21,000 S, '\, 500 21,000
500 21,000 500 21,000
500 21,000 100 4,200
100 4,200 500 21,000
4-10G 500 21,000 500 21,000
500 21, ooo 250 10,500
500 21,000 - 100 4,200
: 100 4; 200 2,000 84,000
3-11G 1,000 «'82,000" 2,000 84,000
1,000 42,000, 750 31,500
1,000 42, ooo K 500 21,000
100 42, 000 4-242 500 21,000
1-12G 500°, 21,000 ‘ 2,000 84,000
o, 350 11470 2,000 84,000
35 L 1470 100 4,200
3-21$ S500 |- .a‘uooo 4-242502 500 21,000
“fh., 7800 .17 21,000 2-3G 1,000 42,000
N 100 4,200 500 21,000
3-258'.- 0] L se0 21,000 35 1,470
; 500 21,000 35 1,470
, ., 100 4,200 1-3G 1,000 42,000
500 21,000 500 21,000
DA 500 21,000 35 1,470
o 500 21,000 3-345 1,000 42,000
e 100 4,200 500 21,000
'3-27S 1,000 42,000 500 21,000
1,000 42,000 35 1,470
100 4,200 4-335 500 21,000
4-265 500 21,000 1,000 42,000
500 21,000 35 1,470
500 21,000 3-8R 500 21,000
100 4,200 5,200 218,400

4‘23
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TABLE 4-11
PERMITTED TANK SETTINGS ON NPR-1 (Continued)

Tank Size Tank Slze

Tank Settin Tank Settin .
9 Barrels | Gallons g Barrels | Gallons
1,000 42,000 35 1,470
500 21,000 1-17R 500 21,000
35 1,470 5,200 218,400
2.5G 500 21,000 4,500 189,000
500 21,000 2-17R 500 +21,000
500 21,000 3,000 U ﬁze 000
35 1,470 5200 .- 218 400
1-5G 500 21,000 3-26R 500 "'§i. 21,000
500 21,000 2,000, 84,000
500 21,000 '2. 00| 84,000
500 21,000 \ 1100,/ 4,200
35 1,470 2-27R 5800, ;;«‘{21,000
4-315 500 21,000 ok, 2,000 784,000
500 21,000 o, 000", 84,000
500 21,000 W00 4,200
\ 35 1,470 < .''500 21,000
1-2G 1,000 42,000 \, 2,000 84,000
500 21,000 ; : "2 00C 84,000
35 1,470 Lo 100 4,200
35 1,470 | R 1,000 42,000
1-36R 2,000 84,000 -, ) e 2,000 84,000
1,000 42,000 1 o ¢ 100 4,200
500 21,000 * L. B.29R 500 21,000
500 21000+ (AR 500 21,000
35 G L ATQ g 35 1,470
2-30R 250 "10,500"..}. 2-33R 500 21,000
35 1,476 500 21,000
1-35R 1,000 42,000. . 35 1,470
35 1,470 2-36R 500 21,000
3-34R +.500. .| 24000 500 21,000
et500 1217000 35 1,470
<35 Let1,470 4-14B 1,000 42,000
1-35R . 500 L |° 21,000 90 3,780
1-36R ... v soov',.--‘ 21,000 3-28R 500 21,000
e W ha3s 1,470 500 21,000
500 21,000 1,000 42,000
e 1,470 35 1,470
N 35R Gas Plant 1,400 58,800
e ' 1,400 58,800
S 1,400 58,800
- 1,400 58,800
2-29R 500 21,000
500 21,000
te' 35 11470

Source: KCAPCD, 1987b
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TABLE 4-12
ABANDONED OR REMOVED TANK SETTINGS ON NPR-1

Tank Setting Status
3-27S 1 tank abandoned in place
4-27S Tank removed
4-285 3 tanks abandoned in place
4-29S 2 tanks abandoned in place )
1-335 1 tank abandoned in place Tl N
2-33S Tanks removed
1-34S 2 tanks abandoned in place N
2-345 Tanks removed R
1-355 Tanks removed e
2358 1tank abandoned in plate RS
4-35S Tanks removed  -... "o
1-36S 1 tank abandoned in’ p{ace
3-36S Tanks removed ™.
1-1B 2 tanks abandoded r place
2-1B 3 tanks abandémed in place
1-1G Tanks removed.
3-1G 2 tanks aba‘n,doned in place
2-2G 1 Tanks removed
3-2G .. |3'tanksdbandoned in place
4-2G-"" {1 tankabandoned in place
2-4G . " |3tanks abandoned in place
384G, ‘|4 tanks abandoned in place
“4e5G ... |2 tanks abandoned in place
L 4-6G 2 tanks abandoned in place
2-8G 2 tanks abandoned in place
S 3-9G 1 tank abandoned in place
L 4-9G 1tank abandoned in place
1-10G 3 tanks abandoned in place
3-11G Tanks removed

Source: BPOI, 1988e
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- TABLE 4-13
B TANK SETTINGS ON DOE LEASES ON NPR-2 -
. Sectlon Leasee Tank Setting ~ Status
- 208 Texaco 1 Active
. ARCO 3 2-Active
1 abandoned
288 Chevron 1 Actlve
Philllps 4 Actlve
Texaco 1 Abandoned
228 Texaco 1 ..Abanhdaned
“ Chevron 1 e Actlve)
) 268 Chevron 2 Ll Active
. Texaco 1 o [ Adtive
B 348 Texaco 1 ). Abandoned
' Union Ol G+ e Abandoned
30G Philllps b Active
) 32G Philllps N T Active
Mobil . |* R Active
- 2D Chevron, " «fn. i, 2 Active
) Texaco, "+ 1w 71 Abandoried
12D Texato, .| 1 Abandoned
14D . Texaco. 4 Active
~ 18D | " Chevron 1 Abandoned
) 12C _ Cheyron 1 Active
8D § ~Texaco 1 Active
8D e Texaco 3 Active
- Souree; BPOT,1 986d




active tanks, two 16,000-barrel wash tanks, one 16,000-barrel settling tank, and a
16,000-barrel shipping tank. The facility Is surrounded by an earthen berm. The 262
dehydration/LACT facllity consists of three tanks, two of which are active. Both
active tanks have 1,000-barrel capacities and the Inactive tank has a 2,000-barrel
capacity. There are no berms or dikes at this facility. The 10G dehydration/LACT
facllity consists of three active 16,000-barrel-capacity tanks. The facility Is bullt into
a hillside with earthen berms on three sides with the remaining side open. A
summary of the NPR-1dehydration/LACT facilities s presented in Tablqa 14,

“““““

These tanks were constructed in 1978 and only one has ever been used All the
tanks are bullt of steel and have 246,960-barrel (10, 372, 320: gallon) capacities. At
the time of the Survey, these tanks were inactive due to leaks There are earthen
berms surrounding the tanks, el

L . '

LN . Vv

YN el
|| ,' .' o‘

There are several additional locations on NPR 1 and N'PR 2 where ASTs are used for
the storage of products, engine fuels, p?ocess lubrlcants, process coolants, and
waste oils. At the western boundary of both LTS y and LTS-2 are tank locations that
contain six ASTs. The materials in these tanks iclude diesel fuel, glycol, coolant,
lube oil, cylinder lube oll, and engme 1ube ol A listing of these tanks is presented
in Table 4-15 and their locations are. shown In Figure 4-6. The tanks are situated on
gravel inside a secondary- contamment dructure constructed of cinder blocks. In the
southwest corner of- each contatnment structure is a manually operated valve
through which preclpltation <an be drained. Most of the gravel inside the
secondary contamments at both LTS-1 and 2 was oil-stained and oil appeared to
have penetrated through the walls or traveled beneath the walls and stained the
soil outside Lhe contamment At LTS-1, an area adjacent to the drain valve, outside
the contammen‘c was freshly stained with oil,

There é’ré{"f.iye ASTs located at the 35R Gas Plant. Alisting of the ASTs is presented in
Table 4-16'and their locations are shown in Figure 4-7. None of the ASTs in the 35R
Gas Plant had secondary containment. The triethylene glycol storage tank, at the
eastern side of the plant, issituated approximately 100 feet from a storm drain.

Two ASTs are located in Section 365 and one in Section 36R. A listing of these tanks
is presented in Table 4-17, In Section 368, there is an 8,000-gallon gasoline storage

£
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TABLE 4-14
NPR-1 DEHYDRATION/LACT FACILITIES -

ank Capaclt
Section Tank Number Tank Capacity Age Secondary
(UNX) (yrs.) { Containment
Barrels Gallons
18G 52127 30,000 1,260,000 13 yes
15624 16,000 672,000 13 yes
15633 16,000 672,000 13 yes
12258 16,000 672,000 13 ‘yes
11465 16,000 672,000 13 vwggyes
11107 16,000 672,000 13 | yes.,
11112 16,000 672,000 13547 yes
15625 16,000 672,000 13- LA yes
15634 16,000 672,000 |, 13 .7 yes
12259 16,000 672,000 .73 | yes
11466 16,000 672,000 " 13", yes
11108 16,000 672,600 |- 13" yes
11111 16,000 672,000, | 13 yes
15626 16,000 672,000+ 13 yes
15635 16,000 |., 672 000 13 yes
12260 16,000 “{w672000 13 yes
11467 16,00Q . \672000 13 yes
11109 16,000. [~ 672,000 13 yes
11110 1&QDP¢ 1‘w":f372*OOO 13 | yes
258 371 31,000 [ 1,302,000 yes
372 31,000™.} 1,302,000 yes
373, 20,500, 861,000 | unk yes
374. -, 20,500 861,000 yes
375 | 20,500 861,000 yes
16227 el 35 1,470
242 ~11468" .| " 16,120 677,040 | 13 yes
Ao 11489 16,120 677,040 | 13 yes
S 11470 16,120 677,040 13 yes
’VﬁnfijngBQ 16,000 672,000 6 yes
262 I 12465 1,000 42,000 no
[0 o e 12464 1,000 42,000 | unk no
R 12462 2,000 84,000 no, inactive
108, 11103 16,120 677,040 15 |yes, inadequate
11104 16,120 677,040 15 |yes, inadequate
11105 16,120 677,040 15 |yes,inadequate

i

Source: Compiled by Survey team member, 1988
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| TABLE 4-15
ABOVEGROUND STORAGE TANKS AT LTS-1 and 2*

Unit'Number Material Capacity (Gallons)
42-502 Diesel Fuel 2,000

42-301 ‘ , Glycol 2,000
42-269 Coolant Storage | 10,000
42-268 | Lube OIl

42-266 - Cylinder Lube Oil

42-265 Engine Lube Oil

Source: Compiled by Survey team mamber, 1988 -
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TABLE 4-16

ASTs AT THE 35R GAS PLANT
o Tank Capacity Secondary

Material - (Gallons) Containment
Triethylene Glycol 1,000 No
Absorption Oil (Kerosene) 10,000 No
Absorption Oil (Kerosene) 10,000 No;

|Lube Ol “ 2,000 N,

Lube Qil 5,000

Source: BPOI, 1988e
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TABLE 4-17
ASTs FOR GASOLINE AND WASTE OIL ON NPR-1

Adequate
Section Facility Material Ca(p:f)ity '(Agrs) Secondary
9 . y Containment
36S Warehouse | Gasoline 8,000 1 yes
36R Warehouse | Gasoline 8,000 L
36s Garage .| Waste Oil 1,000

Source: Compiled by Survey team member

.....
.....
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tank at the warehouse facility. This tank has secondary containment constructed of
cinder block walls with cement flooring. There is an AST at the 365 Garage area for
waste oil. This tank has a surrounding earthen berm for secondary containment.
There is an additional 8,000-gallon gasoline AST at the 36R warehouse area. This
tank has secondary containment of cinder block walls and cement flooring.

There are seven ASTs located at the Texaco Gas Plant In Section 8D of NPR-2. Two of
these ASTs are utilized for the storage of process oils, Both tariks are steel
construction of unknown age. There are secondary containmen{‘ structures
surrounding both” of the ASTs. Five ASTs, with a combmed capacuty of
approximately 45,000 gallons, contain natural gasoline praduced by the plant.
Texaco personnel indicated that these tanks are more than 25 yéars old: There is no
secondary containment for these tanks. A diesel fuefl AS‘T and a'solvent AST are
located adjacent to the Texaco Gas Plant and sntuated ori a small rise. Both tanks are
steel construction of unknown age and neither. has éet:ondary containment. Stained
soil was visible downslope from these ASTs, . "‘%‘,‘.a:_‘;
Three ASTs are located at the ARCO comp(essor plant in Section 20B of NPR-2. Two
of the tanks ¢ontain lube oils. There LS nQ secondary containment for either tank
and large stained soil areas are ewdent A 100 -gallon glycol tank is also at the plant.
Thistank, of unknown age, does not have §econdary containment.

‘ ‘-
‘.

Underground Storage',T‘énké"uf,"a,.v‘“,'.“"

NPR-1

At the t»me oftﬁe Su-rvey, there were no operational underground storage tanks
(USTs) at NPR 17.4n February 1987, 10 storage tanks were removed from three
Iocatmns on NPR-1, as depicted in Table 4-18 and Figures 4-8, 4-9, and 4-10. The
storage tanks removed included four underground tanks for the storage of
unleaded gasolme and six tanks for the storage of waste oils. Two of the three
waste oil tanks at the 36R Warehouse were never used and were out of service at
the time of removal (BPOI, 1987e). The third waste oil UST at the 36R warehouse
was empty and out of service at the time of removal but had been used in the past
for an unspecified time period to contain waste oils, waste solvents, and water
(BPOI, 1987e). The four gasoline storage tanks were all in service at the time of
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TABLE 4-18
UNDERGROUND STORAGE TANKS REMOVED FROM OPERATION IN 1987

Area Material Ca(zglc)ity Construction @gse) Comments
Gasoline 6,000 Unknown 11 Possible Leak
Gasoline 2,000 | Carbon Steel 11 Possiblej Leak
365 Gasoline 1,000 | Carbon Steel 11 Pc§51b|e Leak
Warehouse | Waste Oil 1,000 Unknown 33 Péssjble Leak
Waste Qi 1,000 Unknown Unknown Posslble Leak
Gasoline 6,000 Unknown EATEN (R
36R Waste Oil | 1,000 | Carbon Steel}!". 7 ") Never Used
Warehouse | Waste Oil 1,000 Unknown \1 7 Never Used
Waste Oil 1,000 Unknown 1
36S Garage | Waste Oil 1,000 Carbor&Sted 7
Source:

BPOI, 1987¢)

.
""""
e,

' NN
‘ ’
R S '
oW e
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removal and had to be pumped out prior to removal, The two waste oil USTs at the
365 Warehouse were in service at the time of removal, as was the waste oll UST at
the 365 Garage.

Soil samples were obtained during excavation of the tanks and data showed that
the USTs at the 365 Warehouse had leaked (Golden State Environmental Services,
1988). A more detailed discussion of the leakage from these tanks is presented in
Section 4.5. : i
During the operational tenure of the gasoline tanks, they were. momtored danly for
liquid level by “sticking"”, which entails measuring the quuad eve] In the tank on a
calibrated pole and calculating the tank volume. Permanent records of the daily
tank volumes were not maintained (Environmental Servlces Depar“tment personnel,
1988),

Tank tightness testing was performed on the 6 000 gal]on gasollrw UST at the 36S
Warehouse in 1984, At that time, no Leaks were found (UST Permit Application
BPOI, 1985). Tightness testing of the bu led waste ‘5il line from the 36S garage to
the waste oil UST was performed in Jar\uary 1988 'At the time, no leaks were found
(Liquid Construction, Inc., 1988). "

NPR-2 A
Texaco maintains: an undergrouhd gasoline storage tank in Section 8D of NPR-2.
This tank has a2, 000 gal!on tapacity and is of unknown age and construction. It
was reported fo the Survey by Texaco personnel that the tank was pressure-tested in
1987 and passed""-illi‘.‘v

4.2'1‘:5f_'~"";\"'Toxic and Process Chemicals

Chemicals are used extensively at NPRC for the operation and maintenance of
process equipment and facilities. BPOI, as the site management contractor, is
responsible for implementing and maintaining NPR-1's management strategy for
these chemicals. The main component of this strategy isthe Hazard Communication
Program. The Safety Department is responsible for inspections, documentation,
training, and subcontractor compliance issues with regard to the Hazard
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Communication Program. Each subcontractor that brings chemicals on-site Is
required to submit to BPOI a written Hazard Communication Program plan, a Splil
Prevention Control and Countermeasures (SPCC) plan, and MSDSs, for the chemicals
used on-slte (Safety Department personnel, 1988). BPOI's Hazard Communication
Program conslists of maintalning an up-to-date MSDS file and training employees on
various aspects of chemical handling and management.

The MSDS file at NPR-1 is maintained by the site Industrial Hygienist (l ) The file is
implemented at the time of the Survey (Safety Department. pe'féonnel 1988).
MSDSs are received from chemlcal suppliers and from subcqn‘practors If a chemlcal
order is recelved at the 35R warehouse without an MSDs, the order ls:not accepted.
New MSDSs are reviewed by the site IH in order to detémihe whether the chemical
should come on-site. Thisisthe only review of chemical matertals performed by the
site IH because purchase orders are not revlewed for hazardous or restricted
materials prior to ordering. NPT

D N o K]
". ‘. ot Gt
et

The largest annual chemical usage on si’qe s for methanol glycol, and treatment
chemicals, Methanol is used in traosm?sslon pipellnes to keep the lines from
freezing, Treatment chemicals are added 'to the crude oll at tank settings,
dehydration/LACT facilltles and transmmsion pipelines in order to inhibit corrosion
and microbial growth. A- Hstmg of the ‘annual chemical usage at tank settings and
transmission !Ines at NPR 1ig presented in Table 4-19,

Chemicals that are added to the crude oil are stored in bulk chemical tanks at the
tank settmgs and other mjectlon points., The bulk chemical tanks are owned and
operated by subcontractors and are present at nearly all the tank settings at NPRC,
Any. mamtenance or cleanup activities associated with these chemical tanks are the
respon}lbility of the tank owners, Several bulk chemical tanks were reviewed by the
Survey 't'e'am to determine their condition and integrity. Bulk chemical tanks were
reviewed at the following locations: 1-2G Stevens tank setting; 10G
dehydration/LACT facility; 24Z dehydration/LACT facility; 30R Compressor site, LTS-1
and 2, and 35R Gas Plant on NPR-1; and the Texaco Gas Plant on 8D in NPR-2, There
was no secondary containment at any of the bulk chemical tank locations. Several
leaks were noted, including active leaks at Tank 009 (Cronox E£-200) and Tank 011
(Calnox 216R) at the 10G dehydration/LACT facility and at a tank of Tretolite®
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TABLE 4419

ANNUAL CHEMICAL USAGE AT TANK SETTINGS AND

TRANSMISSION LINES AT NPR-1

Materlal Maln Components (%) Ann%gggsage
Methanol Methanol 100 89,200
Magnicide 434 I-(Alkyl Amino)-3-Amino Propane - 48% 76,011

lsopropanol - 25% gl
Magnicide 495 Glutaraldehyde - 50% 48,793
Kontol KW1 31 Oxydiethylene Bls - 6% 42,755
Methanol!
Ammonium Bisulfate
Cronox E-200 Methanol - 20% 42,018
Magnicide 407 lsopropanol - 10% 39,645
Corexit 7754 2-Butoxyethanol Y 38,353
Acid/Amine Salts ., '
Aromatic Naphtha L
Glycol Triethylene Glycol ™., ‘ 28,520
Calnox 216R Polyacrylate™ ..° %™ 11,975
RP 4014 Light Aromatlc Naph’cha 9,697
Oxylated Alky[ Phenol Formaldehyde
ﬁoiyglyco!s -
SP0237 - fMethangl .+ 9,169
Aquasurf 10-TA". [&6propanol - 10% 7,053
P6865 . . .pfAmmonium Chloride 6,000
W 0i | potash
e, T Sodium Blearbonate
Tretolite Mixture |RP4014-20% 1,825
e YP 168 - 80%
PD 11" Heavy Aromatic Naphtha 1,200
Isopropyl Alcohol
KP 680 Proprietary 1,075

4-66

{n



oo,

TABLE 4-19

ANNUAL CHEMICAL USAGE AT TANK SETTINGS AND

TRANSMISSION LINES AT NPR-1 (Continued)

Materlal Main Components (%) AnnléSLHsage

e ———_—————————————————————————————

BETZ 736 Sodlum Nitrate 1,060
Sodlum Molybdate

Kontol KG49 Proprietary i 974

Magnatreat OS | Ammonium Bisulfite “eil \905

RP 675 Heavy Aromatic Naphtha R 7056

Xylene Xylene - 100% Sl 365

Kontol YK 7490 | Heavy Aromatic Naphtha i i 355

Kontol K 477 Cobalt Chloride - 1% c 200

RP 801 Light Aromatic Naphtha " 173

PD 100 VM &P Naphtha ., "ol 100
Toluene

c10C Proprietary ‘-‘;.'f:u,,. 20

Source:! BPOI, 1988e

‘e,
DARRRIRS
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product on the north side of LTS-1 on NPR-1. Stained soil beneath a solvent bulk
tank at the Texaco Gas Plant on NPR-2 was evidence of a past or present release
from this tank. The releases at NPR-1 were of low flow rate but had been ongoing
for some time as evidenced by the size of the stain on the soil. Environmental
Services Department personnel interviewed concerning these releases stated that
the responsible subcontractors had been notified but that no remedial action had
yet occurred. | | |

Varlous procers and maintenance chemacals are used at the productl : ', facilities at
35R and are situated on drum cradles to facilitate dlspensmg The‘se‘drum cradles
hold the chemical drums on their sides and have spill troughs to ca; t h leaks'or spills.
The Survey team reviewed drum cradles at the followmg Iocatt 35R Gas Plant,
LTS-1 and 2, and the 30R Compressor Site. There were’ two drurn cradles atthe 35R
Gas Plant, one of which was situated inside a berm, The: other cradle did not have a
plug in the spill trough and stains were evndent underneath the trough. The drums

in the cradle contamed osls and shmncndes' LTS-4 had three drum cradles, none of

drain trough while the other cradle dtd not have a spill trough Stained soil was
evident under each drum cradle:. There were two drum cradles at the 30R
Compressor Site, nerther‘of Wthh had plugs in the spill trough drains. Stamed soils
were evident under each trough

Chemical drumsare‘"s:'fo‘"r'ed ih"che 35R Storage Yard prior to use. The location of the
drums in the 35R Storage Yard is shown in Figure 4-11. The drums are stored on
wooden pallets cver ‘bare soil. There is no secondary containment structure for this
storage area Nobulk liquid chemicals are stored inside the 35R Warehouse.

4.2.2 v"'{::f.._findings and Observationis
4.2.2.1 _C_clt‘_egory l

None

»
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4.2.2.2 Category Il

Potential for uncontained releases of gasoline and crude oil. There is a
' potential for an uncontained release of chemical product materials, such as
gasoline and crude oil, from large, aboveground storage tanks to natural
drainages and in some instances to tributaries of navigable waterways due to
inadequate secondary containment. A significant portion of the
approximately 400 crude ocl and gasoline tanks on NPR-1 and 2 do not have

potential to enter the navigable waters of NPR-1 and 2. These t‘anks have
capacities ranging from 500 barrels (21,000 gallons) to 16 120 barrels(677 040
gallons). t. ;

The following dehydration/LACT facilities and tank settmgs ‘were reviewed
and found not to have secondary contamment‘that {s adequate to contain
spillage or releases: o :

- 106 dehydrat|on/LACT L
- 1-2G Stevens tank sef’crng and overﬂow tanks;
- 262 dehydratlon/LACT

- 2-3G Stevens tank settmg and overflow tanks.
Releases from these tanks have the potential to enter Buena Vista Creek
througn ephemeral/mtermlttent drainages in NPR-1 that have been
demgnated nav1gab|e waterways by the California Regional Water Quality
Contral’ Board Cent:al Valley Region. Discharges of o'l "into or upon the
nav:gabJaWatersuf the United States or adjoining shorelines” are prohibited
,_,by 40 CFR HO and 112.

Th‘e::ﬁ_ye gasoline storage tanks (total capacity 45,000 gallons) at the Texaco
Gas Plantin Section 8D of NPR-2 have no secondary containment such as berms
or dikes. A release or spill from any of these tanks has the potential to reach
Sandy Creek, which has been designated a navigable waterway.

Some areas of NPRC have gully plugs as drainage barriers. These are located
one-fourth to 1 mile from storage tanks. An uncontained release in these
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instances would result in significant soil contamination and adverse impacts to
wildlife and vegetation prior to reaching the gully plugs or drain barriers. In
addition, in some instances gully plugs are not present in drainageways
downslope from the tanks.

Potential for the release of asbestos to the environment. Several sources and

potential sources of asbestos on NPR-1 and NPR-2 are not properly
encapsulated or in other ways contained and thus pose the potential for the

‘release of asbestos to the environment. Suspensron of the asbesios materials

AR

forces (wind) poses an mhalatlon threat .‘
Sources include, but are not limited to, asbestos lnsulation on “iwo process
vessels in the 35R gas plant (UNX 9144 and UNX 9093) A plast’nc sheet on UNX
9144 had become partially detached, exposlng the asbestos insulation to
climatic effects such as rain and wind, Examples of potentual sources include
the asbestos storage section in sectlon ?.B ofNPR 1' "Several pieces of process
equipment within the storage sec‘uon had msulatton or tank wrap, suspected
of being asbestos, exposed to tHe elements The equipment was also situated
on bare soil and asbestos fwbers potemuaﬂy would be deposited on this soil.
Materials found on the ground m ‘the southwest portion of the 2B Storage
Yard during the Sufvey were latér determined to contain asbestos. The
materials mcluded a whtte sode substance that resembled preformed piping
insulation and’} pipe wrap A Teview of site photographs of the 2B Storage Yard
showed that the afea contalmng the asbestos materials may have previously
been used tp store. out of-service process components such as condensers and
heat exchangerse A piece of abandoned equipment directly adjacent to Well

_24 on Sectlon 6D of NPR-2 had exposed, friable insulation that appeared to be
"'-asbestos

4223 Cateqoryll

Potential for the release of toxic chemicals to the environment. There is the
potential for the release of toxic chemicals to the environment due to the
absence of spill containment at subcontractor bulk chemical tank locations.
Sources include, but are not limited to, the chemical poly tanks at the 10G
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dehydra‘tion/LACT facility in NPR-1 and the diesel fuel and solvent tanks at the
Texaco Gas Plant in Section 8D of NPR-2.

Two bulk chemical tanks, each with 200-gallon capacity, at the 10G
dehydration/LACT facility (009 and 011), containing Cronox E-200 and Calnox
216R, respectively, have leaks associated with ancillary equipment, such as
valves and taps. A release of Cronox E-200 has covered approximately a 2-
square-foot area and the tank is actively leaking. A similar release is occurring
at the tank containing Calnox 216R. There is no secondary contalnment
associated with these tanks, and a chemical release at this locatign will enter

‘..,! ‘_.

and degrade the environment. LM,

Stained soil was noted beneath and downslope from the d1ese| fuel and
solvent storage tanks located northeast of the equnpment storage yard at the
Texaco Gas Plant in Section 8D of NPR-2. There is no seCondary containment at
this location to prevent spills or releases frdm.entenng and degrading the

environment.

Along the north fence of LTS-1, a 500 gaHon pdly tank containing Tretolite®
chemical has leaks associated with val\nng ahd piping. The released material is
flowing toward the dramage dttch""orth of LTS-1. The poly tank does not
have secondary containment. o

The subcontractors who own. ar1d operate these tanks are responsible for spill
containment apd remedtatJon Notification letters from DOE and BPOI are
sent to the, subcontractors to alert them to spills. However, cleanup actions are
at the dis”cretxon of‘the subcontractor (Environmental Services Department

person net 1988)

-Laz;k of adequate spill containment at chemical drum storage areas. There is a
potentlal for the release of toxic chemicals to the environment due to the lack
of adéquate spill containment at chemical drum storage areas. Drums of toxic
chemicals, such as sulfuric acid and corrosion inhibitors, are stored on pallets
on the ground or directly on the ground at several locations, including the 35R
Storage Yard in NPR-1 and at the Texaco Gas Plant in Section 3D of NPR-2. A
spill or release of materials at these locations will not be contained due to the
absence of dikes and would enter and degrade the environment. These
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storage areas offer no proiection from climatic effects such as rain, and an
undetected spill has the potential to traverse Into the navigable waterways of
NPR-1and NPR-2.

Additionally, the drain 'rraughs at several chemical dispensing drum cradles on
NPR-1 provide mad@c‘ a*te spill containment because the drain plugs are
missing. Any liquids that /pt!l into the drain trough are subsequently released
to the soil. Drum cradle drain troughs without drain plugm}'include the
following: £

Location

35R Gas Plant - east of cooling tower Hsand Sllmicides

LTS-2 - west of compressor house Olts

LTS-1- 50 yards east-northeast of control Sl|mrgrde Betz Inhibitor
room ‘ . ' ", 30K

LTS-1 - along west fence L i ||s

LTS-2 - along west fence, no draln trough Betz Inhibitor
present . NG

30R Compressor station - east and adjacent Qils

to the compressor englnes

¢ '»

4224 Category I-\'/.::' ‘

Defluenaes m seqreqatlon storage, dating and labeling of suspected PCB-
contammated equmment There are deficiencies in the segregation, storage,

datmg, énd abeling of suspected PCB-contaminated transformer units at

‘,'-"'NPRC Examples of segregation deficiencies include twg transformer units
"'(UNX 10578 and UNX 50278) that were stored at the 365 Storage Yard

although the units were not analyzed for PCB content and were labeled with
yellow PCB labels. The 36S Storage Yard contains transformers that have been
tested for PCB content and found not to have any measurable quantities of
PCBs. ’
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The transformer units in the NPR-1 2B PCB storage shed are not labeled as to
the date of storage. The units are required to be dated when placed in
storage, according to 40 CFR 761.65(8).

The three pole-mounted transformer units adjacent to the 262
dehydratlon/LACT facility on NPR-1 are not labeled with regard to PCB
content. The units appeared to have been painted black, which conceals the
UNX identification numbers. Site pollcy Is to label transformer units with
undetermined PCB content with a yellow PCB label. Addlticmally, the three
pole-mounted units directly adjacent to the tank set‘cmg on Sec’cnon 2D of
NPR-2 are neither marked nor labeled in any manner.
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4.3 Radiation
4.3.1 General Description of Pollution Sources and Controls

There are no nuclear fuels, nuclear weapons materials, or radioactive test materials
at the Naval Petroleum Reserves in Callfornia (NPRC). All equipment and resources
at NPRC are directed toward oil and gas production and associated activities such as
environmental compliance. The only Issue invalving radiation at NPRC \{vas raised in
the Final Environmental Impact Statement (FEIS) for the expansnor‘\ ‘of the gas
production facilities in 1979. Wet gas, as taken from the wellhead aiways contains
trace amounts of the radioactive gas radon. In the gas, plants, the r‘adon is
concentrated into the ethane and propane fractions becausé: ihe \(apor pressure of
radon is between those of ethane and propane (Done}son 1979) A concern was
raised in the FEIS that the decay products of radon, nota‘oly Iead 210, would build
up in pipes, pumps, and valves, causing an increasé: m gamma radiation exposure to
workers, The EIS committed NPRC to perform '.':i"baselme radiation study (gamma
radiation) at the gas plants (DOE, 1979). e

A radiation survey was made on Aptit 23 1979 of the new gas plants while they
were being built and of 35-R Gas Plant Whllé 1t was operating. The background
radiation measurements at Low Temperature Separation (LTS)-1, LTS-2, and the
35-R loading facility ranged from 0. 07to 0.02 milliroentgen per hour (mR/hr), and
measurements at the 35:R Gas P!ant renged from 0.01 to 0.04 mR/hr on the propane
lines and storage tank (Donelson 1979). Thus, the 35-R plant, which had been
operating for many years had acquired only & minor increase in activity over that
measured at- the p ants. under construction. This effect on worker exposure from
the lncreased pmc{uctton was considered negligible (Donelson, 1979).

433 fff..'.~“'ﬂ'.F‘indin§5 and Observations
4321 Category|

None
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4,3.2.2 Cateqory ||

None

4323  Categorylll

None

4324 Cateqory IV

None
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4.4 Quality Assurance

4.4.1 General Description of Data Handling Procedures

Bechtel Petroleum Operations, Inc. (BPOI) does not directly perform chemical
analyses for environmental contaminants. Samples are collected either by
Environmental Services Department personnel or by subcontractors and submitted
to one of two subcontractor laboratories (DOE, 1988), The current wbcontractor
laboratories are BC Laboratorles, Inc, of Bakersfield, California, and Zalco
Laboratories, Inc., also of Bakersfleld, These laboratories were f(rst ccnﬂacted with
NPRC to do environmental analysis in 1984. BPOI does not. have any conirol over
environmental sampling and analysis programs on NPR 2 Thesa ﬁrcgrams are the
responsibility of the lessees.
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BC Laboratories, Inc., currently holds Iaboratory approvalé from both the State of
Cailfornia, Department of Health Services' Sanitatlon and Radiation Laboratory, and
the Hazardous Materials Laboratory (BC La’ooratorres Inc ND). The Sanitation and
Radiation Laboratory issued an approvaf m Aprll 1984 for bacteriological, general
chemical, and organic chemical analyses The approval expires in June 1989. The
Hazardous Materials Laboratory™ has cemfled BC Laboratorie. for a varlety of
analyses, including trace metals, chiorinated pesticides and herbicides,
polychlorinated biphenyl${PCBs), and Volatile organics. The Hazardous Materials
Laboratory certificatio:f‘i"islé's(;g'eq 'ye‘_af\ (BC Laboratories, ND),

2alco Laboratorles lnc, currently holds approvals from the State of California
Department Qf Health Serwces Sanitation and Radiation Laboratory and Hazardous
Waste Testmg Laboratory Zalco's approval from the Sanitation and Radiation
Laborawry was flrst issued in May 1980 and is scheduled to expire in June 1989. The
approval is'for general chemical analyses. The Hazardous Waste Testinyg Laboratory
approval was issued in September 1986 and expires in September 1988. The
approval is for full inorganic chemical analysis, physical property testing, and
California Waste Extraction Test (Zalco Laboratories, 1986).

Bechtel Petroleum Operations, Inc. (BPOI), requires that laboratories analyéing
samples from NPR-1 and 2 be certified by the State of California and that a written
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Quallty Assurance/Quality Control (QA/QC) Program Plan from the laboratorles be
on file with BPOI. The QA/QC Program Plan, at a minimum, must include:

analytical methodologies

sample custody and tracking procedures

Instrument callbration procedures and requirements
data management procedures (BPOI, 1987c¢).

Program plans from both laboratories were on file at NPRC and 2 réview by the
Sursey team found the plans to be adequate. ! ‘

[
'u

laboratories In order to inspect their equipment: and disc,uss the methods,
procedures, and QC used to analyze NPRC's hazardcus wa,ste sémples This visit
occurred In December 1986 (BPOI, 1986l). The" cmncluslon reached by the BPOI
representatives was that both laboratories warg capable*of analyzing hazardous
waste samples but that both Iaboratories have ||rmted QA/QC programs.

‘4 l
'. ‘. [
" .
e

There is no formalized procedure'to. determme which laboratory is to recelve
samples fron YPRC. For organic¢ analyses BC-Labaratories has state approval while
Zalco Laboratories does not; accordmg},, organic analyses are handled by BC
Laboratories. Bacterlolognca! samples are also handled by BC Laboratories for the
same reason. R e

The QA/QC pr‘o|g,ra“m:'$'d:e§‘cyitf,{ed in each Program Plan include information on:
o "fr'éqii'é‘hcy and procedures for method blank analysis
',.fﬁi-‘::f"freQuency and procedures for duplicate and spike analyses and
“% - ealeuldtions
. .'f‘-.'_frequency and procedures for instrument calibration
® '“datareview by management
QA/QC data records maintenance (BC Laboratories, Inc, ND: Zalco
Laboratories, Inc.,, 1386).

]
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At the time of the Survey, BPOI did not require that QA/QC Informatlon be Included
In the data reports prepared by the subcontractor laboratories. BPOI relles on the
State of Callfornia Laboratory Certification Program to determine the rellability and

quallty of the data produced annually by the subcontractor laboratories
(Environmental Services Department Personnel, 1988),

4.4.2 Findings and Observations

4,4.2:1  Category! | L

None

""""

4,422  Categoryll

None

4423  Categorylll o,

None

4,424 Category 1V
1. Lack of quality.. assurance/quafltv control (QA/QC) data being provided to
NPRC. There ls ho. procedure in place to ensure that QA/QC information from
the subcontrac‘cor Iaboratories is provided to the site. QA/QC data, such as
spikes, dupnicates ahd blanks, provide information on the accuracy and
precnsnon of the analytlcal results and would provide NPRC with a measure of
,the !aboratOnes performance,

A‘I't'}fw'o‘ugh both subcontractor laboratories are certified by the State of
Califrnia and must undergo annual inspections and performance evaluations,
reliance on the state certification program alone to determine the quality of
the data isinadequate. This s because the State reviews laboratory operations
once a year and laboratory performance can fluctuate in the period between
state reviews, Receiving and reviewing QA/QC data on a reqular basis from
the subcontractor laboratories provides NPRC with a mechanism for
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determining data quality and laboratory performance on a more timely basis '\
than once per year,
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4.5 [nactive Waste Sites and Releases

This section presents a description of potentlal and actual sources of envirornmental
pollution that have resulted at the Naval Petroleum Reserves In Callfornia (NPRC)
from Inactive waste disposal sites, and historic spills and releases of hazardous
materials. This review of possible sources of pollution was performed on the Naval
Petroleum Reserve-1 (NPR-1), Lands under surface ownership of the Federal
Government wetre included in the review of Naval Petroleum Resec\le -2 (NPR- 2)
the review of each reserve was different. As explained in Sectlolwu'z l NPR 1 has
been jointly operated by the Federal Government and Industry from Its creation In
the early part of this century through to the present, As a result a complete set of
historical documents and reports concerning waste géneratlon ahd disposal were
available. The majority of DOE- surface-owned land in NPR 2. however, has always
been leased by private oil companies for royalty share, whlch has Included full
control of operations. Two wells drilled by DOE lm the 19805 on unleased NPR-2 land
did not result in commercial production,. Older wells on non-leased land are present
which are marked U.S. Navy. A well for DQE oﬁ non ‘teased land In NPR-2 Is reported
by the site as currently being consndered ThP revlew of NPR-2 conducted during
this investigation was based strldtly on current visual observations and the monthly
inspection records of NPR l operatlons contractorstaff

From the review conduttecl of the physncal site, study of available site records and
aerial photographs, and 'on- Slte interviews with current employees, the following
historical actlwtles were mves‘ugated concerning hazardous wasies and toxic
substances atNPR 'l and NPR 2!

i,
.....

XS ; 'past waste dlsposal areas on-site that have been identified;

'4 ‘l

® . ynidentified areas on-site where past undocumented disposal may have
occurred; and

® areason-site where leaks, spills, or inadvertent disposal by abandonment

may have created on-going sources of contamination or traceable
plumes of surface or subsurface contamination,
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4.5.1 General Description of Pollution Sources and Controls

4.5.1.1  Historical Use of Hazardous Substances at NPRC

Except for brief periods of production in the 1920s and during World War |l and the

Korean War, NPR-1 was maintained in an essentially undeveloped status until the
Arab oil embargo of 1973-74. As a result of the embargo, the United States
Congress in 1974 directed that the reserves be explored and developed to their full
economic and productive potential. Wb

[N

NPR-1 and NPR- 2 are different in their state of development ‘:Yand amount of
remaining production capacity. Facilities on NPR-1 lnqude 2, 200 wells (1,300 of
which are active), four gas processing plants, numerou; étorage tank facilities and
several clusters of administrative and support .bulidmgs “Sihce 1912, over 816
million barrels of oil have been produced at NPR- T of which 63 percent has been
produced since 1976. The current produc‘qon ra‘te for NPR 1is over 100,000 barrels

per day from two oil zones: the Shallow ZOne at 4 900- 5 000 feet; and the Stevens
Zone at 8,500-9,000 feet. ' ..

In contrast, NPR-2 has been in co'r"rf_i_nuo'o"s oroduction since the early 1920s. Wells on
NPR-2 are considered “stripper wells” whrch produce less than 10 barrels of oil per
day (BOPD). Over 640 mn!hon barrels have been produced from NPR-2 since the
early 1920s; however current productron is only slightly over 3,000 BOPD. Most of
the wells on NPR-2 are drilled td the Shallow Zone and none of the wells are deeper
than approxnmately 5000 feet The only facility located on Government-owned
land on NPR 2 other than ol wells, tank settings, and lease automated custody
transfer statnons (LACTS) is a gas plant dating to the 1930s. This plant is currently
operated by Texaco Oil Company and is located in Section 8D. Section 2.1 of this
report contams additional information on the history of NPRC.

There have been few changes in the types of chemical materials utilized and wastes
produced and disposed of at NPRC between the 1920s and the present except those
resulting from the use of more specialized chemicals as they were developed
historically. Hazardous and toxic mate.ials utilized and wastes produced at NPRC in
the past and present may be grouped into three categories: Drilling fluid additives;
corrosion inhibitors and biocides; and general industrial chemicals including
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" solvents and cleaning chemicals. The following paragraphs will discuss each of
these types of wastes and how they were generally disposed of.

Drilling Fluid Additives

Drilling fluids have been an essential Component of oil well drilling at NPRC to

provide lubrication, cooling and a medium to remove cuttings from the boring.

Drilling muds, as these fluids are called, are generally oil or water based The oil
muds are mixtures of oxidized asphalt, organic acids, alkali, stabrhzrng agents and
mineral oil. Usually after use, oil based muds are recycied to offset their hngh cost.
Water-based muds were more widely used at NPRC. In the 19:30@ _"}ater hated low-
pH phosphate and quebracho muds were believed to have been ¢ommonly used.
These muds required large amounts of water, Af‘ter World War tl, lime muds
" became popular Surfactant, and gypsum muds yvere alsa common Beqginning in
the mid 1950s, chromium lignosulfate and ol base" .emufsson muds were widely
used at NPRC to enable drilling deeper weJl< 3 =..__.-.rgher temperatures Other forms
of chromium were also added to dn!lrng mudk Jitcluding sodium chromate,
potassium chromate, and sodium btchromate Othe. drullrno fluid constituents were
barium sulfate, calcium carbonate potassnum hydroxrde sodium hydroxide, and
phosphoricacid. | k "

Chromium lignosulfate c‘onwpound_s..arg prepared by the dichromate oxidation of
sulfite pulp I|gnosulfate Ilquor Th’é material is used at the drill pad as a powder
which contains mo&tly trwalent chromium (Cr+3), the less toxic state. Chromium
lignosulfate may: contarn up to 5 percent hexavalent chromium (Cr +6). Because of
concern of potentlal detrimental environmental ef‘ects of the Cr+6, chromium
Ilgnosulfate has not-been used at NPR-1 since ahout mid-1984 (BPOI 1986b).
Hexavaien‘c chrormum containing compounds were used at NPR-1 as additives te
chror‘mum lignosulfate mud to ar.t as gel inhibitors or thinners, high- -temperature
stabmzers and corrosion inhibitors. These chemicals, which were aaded in diy form
from 50- pound bags or 100-pound cans at the drilling pad, inziude sodium
chromate (NajCrOg4), sodium  bichromate (Na;CrO72H20), and potassium
dichromate (K2Cr;072H20). These compounds were used at NFR-1 betweeri 1975
and 1982 as shown by drilling records. Neither trivalent nor hexavalent chromium
containing drilling muds were used at NPR-2. In wells of 5,000-foot depth or less,
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chromium use is not necessary because the temperature and depth of drilling allow
the use of less costly additives (Texaco, 1988).

Corrosion Inhibitors and Biocides and General Industrial Chemicals

In order to prevent corrosion of the well sucker rod assembly in idle and producing
deeper wells at NPR-1 (Stevens Zone) and in idled shallow oil zone (502) weHs a

released into either oil collection lines and mixed with produc ci:ul or mto sumps
with produced water and oil. If it went into sumps :t would ‘be'icollected at a
separator and disposed of in evaporatlon/percolatl -sumbs ‘or treated and
reinjected into the groundwater (see Section 3.4).-. ;

In March 1960, approximately 500 sheep dnew fter‘dﬁnkmg water from a sump
associated with Well 1A-6M. It was deterrmned that the water was contaminated
with an estimated 4,500 parts per mu\hon (ppm) ef afsenic from W-41 meant for the
‘well and that the sheep probably died of arsemc poisoning. Well 1A is located in
the northwest quarter of the not'thwest quarter of Section 6M. Two sumps were in
use at the time of this incident, a pnmary*sump and an overflow sump. The sheep
are believed to have drunk collected surface water from the overflow sump.

There are four gas separatlon plants at NPR-1 and one at NPR-2, which is currently
operated by Texaco Gn Sectton 8D. These facilities utilize numerous chemical
compounds for the manmenance of equipment. Condensate or drips (water and
liquid hydrocarbonsl are extracted from the gas fractions during processing.
Vanous bIQCIdeS, scale inhibitors, and corrosion inhibitors have heen added to
coolmg tower water, including in the past sodium chromate and sulfuric acid.
Engmes ahd compressors, piping, vessels, and valves are also regularly washed with
cleaning SDIutlons, which prior to 1987 contained chlorinated solvents such as
trichloroethylene and 1,1,1-trichloroethane.
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451.2 Past Waste‘ Disposal

Disposal of liquid and solid materials at NPRC was carried out in several ways. These

include landfills, surface dumps, drllllng mud, and road-spreading and land- -farming
(see Section 4.1), and sumps. A brief discussion of each of these types of disposal
and how they were utilized at NPR-1 and NPR-2 is provided in the follow