DOE/EH/OEV~--24P

DE91 002510

U.S. Devartment of Energy
Washington, DC

Environment, Safety and Health
Office of Environmental Audit

Environmental Survey
Preliminary Report

Solar Energy Research Institute
Golden, Colorado

October, 1988
. !\5 E%QT ﬁp\

+H




PREFACETO
THE DEPARTMENT OF ENERGY
SOLAR ENERGY RESEARCH INSTITUTE
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains preliminary findings based on the first phase of an
Environmental Survey at the Department of Energy’s (DOE) Solar Energy Research
Institute (SERI), located at Golden, Colorado. The Survey is belng cénducted by
DOE’s Office of Environment, Safety and Health.

Loy
.

encompassing all major cperating facnlltnes of DOE. The.DOE En roﬁmental Survey
is one of a series of initiatives announced on Septembe? *'1985 by Secretary John
S. Herrington to strengthen the environmental, s'afety, and health programs and
activities within DOE. The purpose of the Enwfon 'al SurVey is to identify, via a
“no fault” baseline Survey of all the Departrimnt’s-major operating facilities,
environmental problems and areas of e’ii’vjr | e a}i»risk. The identified problem
areas will be prioritized on a Departmenft de basis in order of importance in 1989,

The preliminary findings in this'""-‘}':"epo'i*t:-::are subject to modification based on
comments from the Chica‘go Operatiaf{s Office concerning their technicai accuracy.
The modified prehmmary fmdmgs ‘will be incorporated into the Environmental
Survey Summary Repon ‘

September 1988
Washmgton D C.‘
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EXECUTIVE SUMMARY
introduction

This report presents the preliminary findings of the first phase of the Environmental
Survey of the U.S. Department of Energy’s (DOE) Solar Energy Research Institute
(SERI), conducted December 14 through 18, 1987.

The Survey is being conducted by an interdisciplinary team of env»ronmental
specialists, led and managed by the Office of Environment, Safety and Health S
Office of Environmental Audit. The team includes outside- axperts supphed by
private contractors. The objective of the Survey is to |dent'f"“f.envuonm ntal
problems and areas of environmental risk associated wi . The Survey covers

all envnronmental media and aH areas of enwronmenta 'egulatuon It is being_

observations of the operations carned
personnel. i

Site Description

SERI is located at three separate areas of Jefferson County, Colorado, near Denver.
The two major faculmes are the 300 -acre SERI Permanent Site and three buiidings in
the Denver West. O.fflce Park These facilities are approximately 1 mile apart and
about 2 miles gast of Golden Colorado. The third site is the 340-acre Wind Energy
Research Center WERCL {ocated at the DOE Rocky Flats Plant, approximately 12
miles nqrtheas,tf of. ‘tfre SERI Permanent Site. SERI is operated by the Midwest
Research Instltuta (MRI) for DOE. it is the primary Federal facility devoted to solar
energ_y .,research and conducts research in biofuels, photovoltaics, solar thermal
energy;-.‘bcgan thermal energy, and other areas.

No environmental concerns were raised in meetings with Federal, state, and local

regulators. The regulators showed an interest in the Environmental Survey process
andin theirrole in the review of documents produced during the Survey.
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Summary of Findings

The major preliminary findings of the Environmental Survey for SER| are:

® Thereis a potential for the release of potentially hazardous substances to
the soil and air due to inadequate liquid waste storage practlces at the
Permanent Site Boneyard and at WERC; and

® There is a potential for mismanagement of hazardous wa:é*te due to
instances of noncompliance with RCRA regulations and rmproper waste
management practuces | : ;

Overall Conclusions

The Suivey found no enwronmental problems at SE,RI tha'c,' epresem an nmmedlate

DOE Chicago Operations Ofﬁce andf SERI at the Survey closeout briefing held on
December 18, 1987 By May 17, 7988 the Chicago Operations Office had developed
a draft action plan w address the Survey preliminary findings. A final action plan,
addressung afl the Survéy ﬁndmgs cited herein, will be prepared by the Chicago
Operatlons Offfge wuthm 45 days after receiving this Preliminary Report. Those

problems that mvo.ve ' extended studies and multiyear budget commitments will be
the" subject of the'DOE-wide Environmental Survey Summary Report and DOE-wide
prlorltlzgt,[on.

Within the Office of the Assistant Secretary for Environment, Safety and Health, the
Office of Environmental Guidance and Compliance has immediate responsibility for
monitoring environmental compliance and the status of SERI Survey findings. The
Office of Environmental Audit will continue to assess the environmental problems

ES-2



through a program of systematic environmental audits that will be initiated toward
the conclusion of the DOE Environmental Survey in 1989.
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1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings developed duting
the Environmental Survey, December 14 through 18, 1987, at the U.S. Department
of Energy’s (DOE) Solar Energy Research Institute (SERI), Golden, Colorado. As a
Preliminary Report, the contents are subject to revision. Revisions to the
preliminary findings based on the DOE Chicago Operations Office (CH) technical
accuracy review will be incorporated into the Environmental Survey Summary
Report. CH and the DOE SERI Area Office manage SERI, which is opet‘ated by a
subsidiary of Midwest Research Institute. SO

A

specific isolated incidents of noncompliance ‘or to analyze environmental
management practices. Such mcndentsand!q)r manaoe nent practlces will, however,
be used in the Survey as a means of Jjdentifying existing and potential
environmental problems. . "

The SERI Enwronmemtal Survey was conducted by a multidisciplinary team of
technical specuahstsheaded and managed by a Team Leader and Assistant Team
Leader from- DOE S Offrce of Environmental Audit. A complete list of the SERI
Survey parhclpan’s&and their affiliations is provided in Appendix A.

Thefsu‘ryéy’team'fécused on all environmental media, using Federal, state, and local
envifoh‘ﬁ)ental statutes and regulations, accepted industry practices, and
professidﬁél judgment to make the preliminary findings included in this report. The
team carried out its activities in accordance with the guidance and protocols of the
DOE Environmental Survey Manual. Substantial use of existing information and of
interviews with knowledgeavle field-office and site-contractor personnel
accounted for a large part of the on-site effort. A summary of the site-specific

1-1



Survey activities is presented in Appendix B, and the overall Survey Plan is presented
in Appendix C.

Preliminary Survey findings, in the form of existing and potential environmental
problems, are presented in Sections 3.0 and 4.0. Section 3.0 includes findings that
pertain to a specific environrnental medium (i.e., air, soil, surface water, and
groundwater), whereas Section 4.0 includes those that are non-inedia-spacific (i.e.,
waste management, toxic and chemical materials, radiation, quality assurance, and
inactive waste sites and releases). Because the findings are ?’ziqiwlv""varied in
magnitude, risk, and characterization, and consequently require u'rfﬁﬁ.‘fu\lt“vel‘i of
management attention and response, they are further subm\m e mta four
categories within Sections 3.0 and 4.0. A list defining the. ahbmvmrmns uscel
throughout the textis provided in Appendix D. o

The criteria for placmg a finding into one or morﬁr of tne four categurne are as
follows: S

e  Category!includes only fmdmgst at, based on informatinn availabie to
the Team Leader, involve- nmme‘drate tf’treat to human life. Findings of
this category shall be convey‘ed m\med|ately to the Environment, Safety

and Health personnel at the sCene or in control of the facility or location
in question foraction. Category | findings are envirenmenta! problems
with the htghest potenttal risk, the strongest confidence iri the tinding,
based on the | in formatLdn available, and the most resrmtuv appropriate
response m tefms of alternatives.

® 'Céteg;q'ryll‘fihaings encompass one or more of the following situations:

Multiple or continuing exceedances, past or present, of a health-
based environmental standard where there is immediate potential
for human exposure, or a one-time exceedance where residual
impacts pose an immediate potential for hurman exposure

- fvidence that a health-based environmental standard may be

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

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

- Noncompliance with sianificant regulatory procedures (i.e.,
substantive technical regulatory procedures designed to directly or
indirectly minimize or prevent risks), such as madequate momtormg
or failure to obtain required permits.

rategory Il findings include eavironmental problems where the rssk is
high but where the definition of risk is broader xhan in Category I. The
information available to the Team Leader is- adequate 1% identify the
problem but may be insufficient to fully: charactenze it. Finally, in this
cutegory, most discretion is avantab?e to the Operatlons Offices and
Program Offices as to appropriate” cesponse huWever the need for that
response is such that management s‘hauld nm wait for the completion of
the DOE-wide survey to respand Unlske -Category | findings, a sufficient
near-term response to Categfyry Ik fm.dmgs by the Operations Office may
include further charactenzatuon before any action is taken to rectify the
situation.

Categoyyj,lf‘ﬁn,d.ing?;‘é'fj'élﬁ'h‘\pass one or both of the following criteria:

The ek‘ié}eﬁcé of pollutants or hazardous materialsin the air, water,
' ,}.,.-!‘irfi;unQW'ater' or soil resuiting from DOE operations that pose or
may pose a hazard to human health or the environment.

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

hazard to human health or the environment.

Category lll findings are environmental problems for which the broadest
definition of risk is used. As in Category Il, the information available to
the Team Leader rnay not be sufficient to fully characterize the problems.
Under this category, the range of alternatives available for response and

1-3



the corresponding time limits for response are the greatest.
Environmental problems included within this category will typically
require lengthy investigation and remediation phases, as well as
multiyear budget commitments. These problems will be included in the
DOE-wide prioritization to ensure that DOE’s limited resources are used
effectively.

In general, levels of pollutants or materials that constitute a hazard or
potential for hazard are those that exceed some Federal, sta’é‘e or local
regulations for release of, contamination by, or exposu:e to such
pollutants or materials. However, in some cases, the Survey may
determine that the concentration of some rxonregulated matérial is
sufficient to be included as an envuronmental problem “Likewise,
concentrations of reguiated materials rven though ‘below limits
established by regulatory authorities;’ that nevertheless present a
potential for hazard or concern may-.b class|f|ed as an environmental
problem. In general, however, candl‘tr, 'S hat meet regulatory or other
requirements, where such ex*st,»s'ﬁould not present a potentia! hazard
and will not be identified as. an" 'iw,ronmental problem.

Conditions that pose or may pcsse a hazard are generally those that are

violations of regulations or {eqmrements (e.g., improper storage of

hazardous ahemrcals in. 'ynsafe tanks). Such conditions present a

potential hazard to. human health and the environment and should be

ndent;fled as an envuronmenta! problen.. Additionally, potentially

hazardous condntlons are those where the likelihood of the occurrence of
'release‘us hugh

H,-{,-The d‘e'finition of the term "environmental problem” is broad and
flexible to allow for the wide differences among the DOE sites and

‘"'-'.'-Operations. Therefore, ¢ good deal of professional judgment must be
applied to the identification of environmental problems.

Category IV findings include instances of administrative noncompliance

and of management practices that are indirectly related to
environmental risk but are not appropriate for inclusion in Categories |

1-4
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through !ll. Such findings can be based on any level of information
available to the Team Leader, including direct observations by the team
members. Findings in this category are generally expected to lend
themselves to relatively simple, straightforward resolution without
further evaluation or analysis. These findings, although not part of the
DOE-wide prioritization effort, will be passed along to the Operations
Offices and appropriate Program Office for action.

Based on the professional judgment of the Team Leader, the findi'r"'ig within
categories are arranged in order of relative significance. Comparisig: the relative
significance of one finding to another, either between categories; wnthm a sectnon
or within categories between sections, is neither apprOprla’ce npr valid. The
categorization and listing of findings in order of sugmﬁcdnce wﬂhirr this report
constitute only the first step in a multistep, iterative prOcess to pr ‘oritize DOE's
problems. o

Normally, the next phase of the Survey prqcess ls‘the .Samaphng and Analysis (S&A)
effort, the results of which are used to f.ucther defme environmental problems and
risks as identified during the Survey.. However bas.ed on the on-site portion of the
SERI Survey, no S&A needs were tdentrfled

tis clear that certain of the fundmgs and observataons contained in this report are
hlgh!y varied in magmtud@ risk, and characterization. Consequently, the priority,
magnitude, and trmelmess of near ‘term responses will require careful planning to
ensure appropriate. and effectnve application. The information in this Preliminary
Report, albeit, prowsmnql WIH assist the Chicago Operations Office and SER Area
Office in planmng these near term responses.

The’_'(‘:hilcé‘g:o Op'é'l?étions Office submitted a draft action plan dated May 17, 1988, in
respon?..éito the preliminary findings presented at the conclusion of the on-site
Survey activities and summarized in the SERI Survey Status Report dated February 5,
1988. The draft action plan for the SERI Survey has been reviewed by the Office of
Environmental Guidance and Compliance (QEGC) which has immediate
responsibility for monitoring the status and overseeing the adequacy of corrective
actions taken by the Operations Office in response to the Survey findings.
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As required in the December 2, 1987, memorandum from the Assistant Secretary for
Environment, Safety and Health to the Operations Office Managers entitled,
Follow-up of Environmental Survey Findings, the Chicago Operations Office will
ptepare 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 SERI Survey will address all of the preliminary findings cited herein, and
incorporate OEGC's comments on the draft action plan.
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2.0 GENERALSITE INFORMATION

Much of the information in this section is summarized from the Site Development
Plan (Higginbotham & Associates, 1986), The Solar Energy Research Institute Master
Plan (SERI, 1986b) and the Solar Energy Research Institute Enwronmental
Assessment (SERI, 1579).

2.1 Site Setting

2
u ot
v

SERI facilities occupy three separate locations in Jefferson County, Cok)rado, near
the City of Denver. The three facilities are the Denver West Office. Park (Bwldmgs
15, 16, and 17), the Permanent Site, and the Wind Energy Resear h Center GVERC).
The general location of the three SERI facilities is shown in’ o re 231, with the
specific building locations within each facility lllustrated*fn P'gureSZ 2,2-3,and 2-4,

respectively. The Denver West Office Park and PermanentSfte are approximately 2.

miles east of Golden and 12 miles west of central Denver WERC is adjacent to the
DOE Rocky Flats Plant, approximately 12 mules nort S‘t,of“the Permanent Site, as
|I|ustrated in Figure 2 1. The Denver West Ofﬂce ’Park is a'relatwely flat landscaped

common areas. The elevation of: the Derwer West Office Park is approxlmately
5,730 feet. !tissurrounded by resndent:al and edmmercial areas and Interstate-70.

The SERI Permanent Site, 1ocated 1 m'iié»west of the Denver West Office Park, ison a
300-acre tract donated, by the State -of Colorado to the Federal Government. The
area occupied by the Permanent Snte located at the eastern end of South Table
Mountain, was formeﬂy part of Camp George West, a training post for the Colorado
National Guard The. Permanent Site, is bordered on the south by Denver West
Parkway, CE}mp ’George West, and residential areas, and on the east by a commercial

.

dpve[opmem\ Wl"uch includes the Denver West Office Park. The site is bordered on
the t’!orth and "west by South Table Mountain. Most of the Permanent Site is
presnntly open, unused space. Site elevation ranges from 5,730 feet to 6,050 feet.

The WERC facility occupies a 340-acre flat area approximately 6,050 feet in
elevation. Some small quarries operate in the vicinity of the facility, and an
abandoned cement plant is located 4 miles away. With the exception of operations
at the Rocky Flats Plant, which borders WERC to the south, as shown in Figure 2-1,
the areasurrounding WERC is open grazing land.
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Jeffersan County, in which all the SERI facilities are located, had a 1980 population
of approximately 372,000 according to the 1980 census. The population of the
Denver metropolitan area was 1,618,500 in 1980. The 1985 populatior of Jefferson
County was estimated to be 435,000 and that for the Denver metropolitan area was
estimated to be 1,900,000. The nearest town to SER!, Golden, had an estimated
1985 population of 14,410 (DOC, 1986). Population figures are summarized in Table
2-1,

TABLE 2-1 el
POPULATION GROWTH IN SELECTED AREAS NEAR: ssm

Census of Population Prelected Populatnon

City or Area Percent,

Denver

Lakewood 136 500 172,1C0
Pleasant View 6,828 7,981

Golden 17,200 23,700
Wheat Ricige_ 33,000 37,100
Unincorporated 136,935 | 181,221

Jefferson County
Source: Higginbotham & Assocnates‘ W

Approximately 520 pepple worked at the SERI Denver West Office Park location in
1987, and an addntlonal 70 emplcyees worked at the Permanent Site. The present
activity at the WERC facmty is Winimal and the facility has only one full-time staff
person. BB

.
et

year wnth relatnve?y moderate precnpnatnon The average annual rainfall is less than
20 mches, with a maximum of 25 inches recorded in 1969. Typically, more than 80
percenf*é’.f the precipitation falls as rain with 40 percent in the spring, and 40
percent in the summer and fall. The remaining precipitation is fall, winter, and
spring snowfall.

Temperatures in the region are generally moderate, but daily weather variations
can be extreme. Spring temperatures range between the low 50s (°F) to low 70s in
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the daytime and between the mid 20s and low 40s at night. Average winter
temperatures range from the mid 40s in the daytime to the mid teens at night. The
wide temperature variations are characteristic of all seasons and are the result of
temperature losses caused by the high elevation and sparse cloud cover of the area,
and by associated changesin wind directions at night.

Wind patternsin the vicinity of the Denver West Office Complex and the Permanent
Site are controlled primarily by local topography and buoyancy forces, rather than
by reglonal forces. Varying densities of local air masses result from‘heatlng and
cooling of air in contact with the ground. Where there is sloping terram, as at the -
SERI Permanent Site, air masses move up or down the slope 'eipendmg .on the
relative density of the air above. Generally the flow pattem He [ Denver West
Office Complex and the Permanent Site experience ,_;dlurnal thd Shifts due to
drainage winds from higher elevations at night and®{ ups‘rope witids from lower
elevations during the day. Westerly winds predo¥ ate'd ‘rmg ‘hours of darkness,”
shifting in the early daylight hours to predgmi nartheasterly winds until
sunset. Figure 2-5isa wind rose for mghttrme " ::"Figure 2-6 depicts daytime
wind patterns. o

Wind patterns in the vicinity.« of WERﬁ. af*e» also controlled primarily by local
topography. Figure 2-7 shows an annual wind rose for the Rocky Flats Plant, which
is adjacent to WERC. The. average wmd speed is approximately 10 miles per hour
(mph). OccaS|onaI|y very s'trong gusty winds, sometimes in excess of 100 mph, are
experienced, espectally in the. Sprlng and fall. Unseasonably warm temperatures
during late wmter and early spring months are usually attributed to Chinook winds,
“which are Warm dry wmds descending from the Rocky Mountains with speeds often
exceedlng 70mph N

The Denx/er aréa is subject to diurnal wind shifts and seasonal temperature
mverSnons particularly at night and during the winter months. These inversions
may be éxtended, lasting up to a full day, and contribute to periodic and seasonal
exceedances of Federal and state regulatory standards for particulates, ozone, and
carbon monoxide in the Denver area. These air quality standard exceedances do not
always extend to the Golden area and SERI facilities. Large variations in local micro-
meteorology, particularly wind shifts influenced by the local topography, affect the
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Source: Higginbotham & Associstes, 1986

ANNUAL NIGHTTIME WIND ROSE FOR THE

6 PM — 6 AM (JULY, 1981 — JUNE, 1982)

SERI PERMANENT SITE
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Source: Higginbotham & Associates, 1986

ANNUAL DAYTIME WIND ROSE FOR THE
SERI PERMANENT SITE
6 AM — 6 PM (JULY, 1981 — JUNE, 1982)
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1985 ANNUAL WIND ROSE FIGURE 2-7
FOR THE ROCKY FLATS PLANT, ADJACENT TO WERC
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dispersion characteristics in the vicinity of the Permanent Site and Denver West
Office Park.

Jefferson County iies between the extensive grasslands of the eastern Colorado
plains and the Front Range of the Rocky Mountains. Natural vegetation in this
region is a mix of sparse prairie grasses and alpine meadow grasses. Various shrub
communities appear in sheltered areas such as drainage channels and ravines along
the slopes of South Table Mountain. Prominent shrubs are predominantly
mountain-mahogany and sumac, with chokecherry and rabbit brush Grasses
include western wheatgrass, green needlegrass, and buffalo grass. The Fiermanent
Site is approxnnately 60 percent grassland and 40 percent shrubiamd The Unused

are xerophytes, wnich require relatively little moisture to Sustaln growth However,

they are delicate plants which recover slowly from a d1sruptaon ‘6f their natural

habutat The environment does not naturally support a tree population Scattered
'-The ‘hardwood, broadleaf,

cultivated by early tmmlgrants to the area Vegetation at the Denver West Office
Park consists of cultivated grass, sh rubs, and treeé fypical of a landscaped area.

The South Table Mountain area v'\}'n:er‘e"fﬁe- Permanent Site is located represents an
island of relatively undisturbed nativ-'e'fr'ange habitat compared to nearby segments
of urban development The extent of wildlife species at the Permanent Site was
evaluated in 1987 and is nmarnzed in the SERI Wildlife Report (The Forum
Associates, Inc,, 1987) g1 is, known that certain species of birds, such as the western
meadowlark and b'a('k bl.lled magpie, nest in the area. Signs indicate that various
ground mamn"ais and raptors have occupied parts of the mesa and slopes. Sightings
of mule deer rabbnts and coyotes have been reported at the Permanent Site.
Specxes of wildlifé at the WERC site have not been characterized.

2.2 “'Overview of Major Site Operations

SERI was established by Congress in 1974 and commenced operationsin 1977. SERI
is operated by the Midwest Research Institute (MRI) for the DOE. The facility is the
primary Federal laboratory devoted to research and development of solar energy
technologies. The principal sites of SERI activities are the Permanent Site and three
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buildings at the Denver West Office Park. The Permanent Site is presently occupied
Ly the Field Test Laboratory Building (FTLB), Biological Technology Research
(Bioannex) Facility, Ocean Thermal Energy Conversion (OTEC) Facility, Direct Contact
Heat Exchanger (DCHX) Facility, and several smaller facilities.

The Bioannex Facility consists of Buildings 8606 and 8806, which contain respectively
the dilute acid digester and a wood chip storage area. The OTEC Facility is located in
Building 8504, and the DCHX Facility is located on a concrete pad adjacent to the
OTEC Facility. A summary of permanent and temporary buuldnngs Iocated at the
Permanent Site is shown in Table 2-2. The locations of the Bnoannéx‘, OTF , and
DCHX facilities are shown in Figure 2-3. ; ;

Two buildings of the three-building complex at the Denyer Vest Ofﬁce Park shown
in Figure 2-2, are occupied by SERI offices (Buildings 15: and 17) Bmldung 16 of the
Office Park is presently occupied by some of thé:SERI research laboratories. It is
planned that all SERI operations will be moveq'fmm"i bpenVer West Office Park to
facilities at the Permanent Site in the nea¥. ‘Futdr SERF 1986b). Activity at WERC,
located at the DOE Rocky Flats Plant, is §F '

DOE-funded research activities a'_E;-S.Ethfg,’[.wihtOw'!O basic subcategories:

Solar Electric - .;:--.Photovolféii Energy
© "AWind Energy
Resoufce Assessment

Solar Fyels: . s~ -Biofuels
. 1:' ._,' K v’
e sl Solar Energy Storage

"~ "Sofar Heat” -  SolarBuildings
L Building Energy Research and Development
Solar Thermal Energy
Ocean Energy

Inforniation - Solar Technical Information
Branch
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TABLE 2-2
BUILDINGS AT THE SERI PERMANENT SITE

| Number/Title Function

Permaneni Suildings

2907 Gas Turbine Facility ‘ Gas cylinder storage
4317 Storage Bunker Historicammunition bunker
5308 Field Test Laboratory Bulldxng Laboratories, storage, offices
(FTLB)
5923 Storage Bunker Historicammunition bunkef' SERI
storage R
8504 Ocean Thermal Energy Research s

Conversion (OTEC) Facility

8606 Biological Technology Research |Research
Facility (Bioannex)

8806 Storage v e Y

Temporary Buildings L

6305 ~ [Test trailer for photovoltaics

6505, 6606, 6705, 6805, 6806, 7006 %4 Control and test trailers

7206

6603 e “ \Wobd and glass test cells (five)

6804 ‘Wood and glass test building

6905 " [Electrical distribution and phone relays

7004 e ‘ Photobiology equipment

7106 T Control and test equipment storage

7115 e Daylight test facility

7204 oS Mid-Temperature Collector Research

T equipment

7215 i Solar Research Laboratory equipment

7305 . Mid-Temperature Collector Research

7315 " Solar Research Laboratory equipment

7605 Modular Industrial Solar Retrofit
storage

7705 Modular Industrial Solar Retrofit

experiment control

Source: Higginbotham & Associates, 1986



SERI also conducts research on a reimbursable-funding basis for other Federal
agencies in the above areas. Specific research areas of interest to the Survey are
described as follows: '

Photovoltaic Energy - SERI develops, designs, and fabricates prototype photovoltaic
cells in several laboratories in Building 16 of the Denver West Office Park.
Development studies include manufacture and treatment of semiconductor
materials by metal vapor deposition, small-scale plating and etching, and chemistry
and materials research. Specific studies ongoing during the Survey m-cluded the
metal organic chemical vapor deposition experiments conducted n; ‘Buuldmg 16
laboratories. - ‘

DR
o e
‘w.

Biofuels - SERI conducts a number of different studies ot buomass converscon (e.g.,
wood, algae) to organic fuels. Specific studies ongomg durmg the Survey included
aquatic species (algae conversion), anaerobic dig@s 'b ion (battenal conversion), and
biochemical and thermochemical conversion. Devel " entstudtesnnvolve growing
n prtof plants to convert algae,

wood products etc., to |quId fuels; pth osy" ,hesa_s' research; conversion catalyst
development; and anaerobic dlgosue un;mpal waste to produce methane.

Experimental studies are conducted af e FT.B and the Bioannex Facility at the
Permanent Site and several Burld'idng 16 laboratones Specific activities include the
wood fuels pyrolysis reaction in the: ‘righ bay area of the FTLB, organometallic
catalyst development raboratonesm Building 16, and dilute acid hydrolysis digester
in the Bioannex Farcmty

Solar Thermai Energy Research activities in this area involve direct conversion of
solar radna’aon mto E|EC‘tl’lClty, high-temperature heat sources, or high heat-value
chem:cal compounds Specific experiments include the molten salt heat transfer
expenments in the FTLB high bay.

Ocean E"r'r'érgy - Research activities in this area include the open-cycle OTEC program
at the Permanent Site OTEC Facility, which involves thermodynamic, fluid dynamic,
and materials and structures research related to the conversion of ocean thermal
energy directly to electricity.
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Solar Buildings and Building Energy Research and Development - SERI performs
research in the areas of solar thermal processes and materials research. Activities in
the solar thermal processes areas include solar buildings; solar thermal research
technology, primarily for industrial and utility applications; and building energy
research and development. Research is performed and results are integrated into
prototype systems that industry can use to expand or improve its products.

The materials and supporting research performed has as its objective the
identification and development of promising materials for solar theu"t%al systems.
These include materials for absorbing, transmlttmg, and reflecting solar radlatton
materials for advanced structural support; and working flmds Wmd ~energy
research activities at SERI are presently minimal. Resourca, a,ssessment is a non-
laboratory activity. N

2.3 State and Federal Concerns

A meeting was held on November 4, 1987, With“mjpr’ Efeﬁ"t"atives of the EPA as well as
the various state and local environmental. regulatory.agenues The representatives
were invited to present their congern S
problems associated with SERI opje,(a’crqhgi

f exustmg or potential environmental

The representatives raised no issuesﬂb‘f‘concern The representatives from Pleasant
View Sanitation Dlstnct stated that:they are satisfied with the procedures used by
SERI to control dlscharges to the publlc sewer system.



3.0 'MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

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

3.1 Air

ir, quallty in the
‘SERI ] aif emissions and
roéfani, énd fmdmgs and
[ is discussed in Section 2.0.
;‘::‘:momtormg activities are

Discussion in the following sections relates to the a'mbnent
Denver/Goldan area, air emissions sources and controt:’
ambient air ouality environmental momtormg
observations related to air emissions. Area me“t"""
Radionuclide air emissions, storage, use, disp
discussed in Section 4.3.

3.1.1 Background Environm:e:n'téll}j_,pnﬁgﬁon

The air quality in the Denyer/Golden éré'a is better than Federal air quality standards
for nitrogen oxides and suH‘ur dqu:de and is not in attainment of Federal or state
standards for carbcm monoxude (CO) total suspended particulates (TSP), and ozone.
The Denver area |s SUbject ta ‘prolonged inversion conditions, especially at night and
during the. wmt‘er months 'These inversions may be extended, lasting up to a full
day, and comnbute 10 seasonal exceedances of Federal and state standards for CO,
TSP, and ozone Although the entire Denver metropolitan area is designated non-
attamment for these pollutants, the exceedances of the air quality standards do not
always.gxf;end to the Golden area and SERI facilities, or other areas outside central
Denver. ~

Federal ambient air quality standards for TSP were superseded in July 1987 by
standards for PM-10 particulate (the fraction of total particulate with a diameter



less than 10 micrometers). Complete PM-10 air quality data for the Denver area are
not available. Elevated concentrations of CO and ozone in the Denver/Golden area
are attributed primarily to emissions from mobile sources, particularly automobiles.
Woodburning stoves and industrial sources also contribute to high levels of CO and
ozone; several major industrial sources are located near SERI. TSP concentrations
result from mobile sources, stationary combustion equipment, and fugitive dust.

Table 3-1 summarizes Federal and state ambient air quality standards for criteria
pollutants. Ambient air quality data for non-attainment pollutants (C@ TSP, and
‘ozone), are summarized in Figure 3-1 (Higginbotham & Assomates ”198,8) for four
ambient air quality monitoring stations in proximity to SERI.

of the stations are shown in Figure 2-1.

illustrated in Figure 3-1, due to the: Io ) mber of mobile sources. The ozone
standard was exceeded on one day n both 1985 and 1986 (second highest
concentration of 0.11 ppm in both. years} (Colorado APCD, 1987). The expected
number of annual violatigns of the ozone standard is predicted based on statistical
“analysis of monitored amblent ozoné concentrations. Ozone concentrations at the
two locations are, ccmpafable and no recent trends are apparent from the data for
either CO or ozone c;mcentratlons
The closest TSB mamtormg stations to SERI| are Lakewood and Golden. The
secondary 24- haur TSP standard was exceeded at both stations in 1985 and 1986.
Hlstortca“y, annual geometric mean TSP concentrations at the Golden and
Lakeweod stations have not always exceeded the standard, as illustrated in Figure
3-1,and fave been lower than concentrations measured at the Denver station.

3.1.2 General Description of Pollution Sources and Controls

In general, the air emissions sources at SERI, with the exception of combustion
sources - e below the minimum source size, or otherwise do not fall within state or
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TABLE 3-1

SUMMARY OF AMBIENT AIR QUALITY STANDARDS
(CRITERIA POLLUTANTS - NONRAD!OACTIVE)

Parameter

Total Suspended Particulatea

Averaging Time -

Annual Geomgtric Mean

NAAQS

Colorado
AAQS

[N LR L L

Primaryb 75 ug/m3 75 ug/m3
Annual Geometric Mean .
Secondary¢ 60 ug/m3 £80 ug/m3
24-Hour Primaryb.d 260 ug/m3 % {

24-Hour Secondary<.d

PM-10 Particulate

Annual Arithmetic
Average, Primary and
Secondary

24-Hour Average, Primary .4
and Secondary®

150 pg/mai-

Sulfur Dioxide

Annual Arithmetic .Me'as

1o, 150 g/m3

‘

Primaryb . 030 ppm -===(f)
24-Hour Primaty ‘ 1= 0.140 ppm ----(f)
3-Hour Sééiﬁﬁéat 0.500 ppm 0.267 ppm
Carbon Monoxide 1-Hod;hi?rj_m5'r-y}}%9’" 35 ppm 35 ppm
8-Hour Pr'i'rf.i'ar_ybjé‘" 9 ppm 9 ppm
Nitrogen Oxides ~ JAnnual Arithmetic Mean
* |Rrimaryb . 0.05 ppm 0.05 ppm
Ozone '.‘:‘ 1-Howr Primaryb.e 0.12 ppm 0.082 ppm
Lead T o ,.Cé;lendar Quarter Primaryb 1.5 ug/m3 1.5 ug/m3
Hydrogerr'.f'i"'gi:l:fid_g':;_‘ 30-Minute Average 0.1 ppm
Sour‘élleﬂs':' :‘";NAA'Q&AO CFR 50; Colorado ; AAQS - Code of Colorado Regulations, Volume 5, Part 14
a*_ NAAGS superseted in July 1987 by PM-10 Particulate Standards

b

‘Primary National Ambient Air Quality Standards (NAAQS) are intended to protect public

health,

Secondary NAAQS are intended to protect public welfare.
Not to be exceeded more than once per year.
Statistically estimated number of days with concentrations in excess of the standards is not to

be more than 1.0 per year.

Colorado State Standards are expressed as an incremental concentration above baseline, as
opposed to a numerical standard.
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Federal regulations. State of Colorado regulations provide for the exemption of
some types of research operations from air emission permit requirements (Colorado
Air Regulation No. 3, I.C, Air Emission Notice Requirements, Exemptions), and due
to this exemption, the six gas-fired boilers and gas/fuel-oil-fired boilers located in
Building 16 of the Denver West Office Park, and in tne FTLB, OTEC, and DCHX
Laboratories at the Permanent Site, are the only emission sources at SERI| that
presently req‘uire permits from the Colorado Department of Health (Colorado Air
Regulation No. 1, Emission Control Regulations). There are no operatlons at SERI,
other than the boilers, that could be considered continuous emissign sciurces The
sources of air emissions for each of the major SERI facilities are dlscussed bEIow

3.1.2.1 Denver West Office Park

All sources and potential sources of air emissions_at t‘hse Denver West Office Park
SERI facilities are located in Building 16, with the ex'f ‘,ptton of a‘small photographic
laboratory in Building 15.

Buildin‘g 16

Air emission sources in Bunldlng 16 mdudt* 8 metal organic chemical vapor
deposition (MOCVD) laboratories;- 38 research laboratories devoted to biology,
photosynthesis, semceonductor “tiaterial development, photochemistry,
organometallic chemls’try, and other research activities, and 2 dual-fuel (gas and No.
2 fuel oil) packaqe, boders These air emission sources are discussed below along
with the ventllatlon system m Building 16.

Buildinq ilﬁ"V'éhiﬂ‘ation System As previously discussed in Section 2, the Denver
West, Office Park buildings were originally designed to be office buildings, rather
than chermcal Iaboratones and Building 16 was converted to a laboratory facility by
SERI in- cooperatuon with the building landlord. The conversion involved installing
Iaboratory hoods and utility services (gas, water) and redesigning and rebuilding a
substantial portion of the building ventilation system.

The original Building 16 ventilation system consisted of standard fiberglass
ductwork and ventilation fans. These fans did not provide sufficient air turnover for
the laboratory hoods, and roof fans with a capacity of 50,000 cubic feet per minute
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(cfm) were subsequently installed. The fiberglass ductwork in the building was also
not air-tight, and as a result, fumes from laboratory exhaust hoods were escaping
into the ceiling space of the building and entering other laboratories. The
fiberglass ductwork was replaced by “megafixed” air-tight ductwork in laboratories
where toxic or odorous materials are used.

Due toits original design as an office building, installation of roof vents on Building
16 was impractical, and therefore building air intakes and laboratory exhaust vents
were situated in the external walls of the building. Four air supply fans are located
on the roof of Building 16, which provide 50,000 ¢fm of makeup air E‘xternal wall
air intakes and exhausts are separated, to prevent short- crrcurtmg of the- exhaust

with intakes situated on the courtyard side of the burldmg, amd exhausts on the
parking area side of the building, as shown in Figure 3- 2. “With the exceptnon of the
Room 113 and Room 115 exhausts, which are smgle exhaust pornts "the laboratory
exhausts shown in Figure 3-2 do not correspond tq 'ndnvrdual éxhaust pomts but'

constituents in the immediate vicinity
generally related to upset laboratory
location of the laboratory exhauSts is”

phosphine) inthe MOLVDIaboratorues P

Use of “toxic” materlals is pmhlbmed by SERI policy in non-megafixed hoods.
“Toxic" materrals mr;#ude ‘toxic metals, such as arsenic, and solvents such as
trtchloroethylene TCE) and acetone, but not acids or “non-toxic” solvents, such as
alcohols. Thls pohty is not strictly enforced since laboratories using small amounts
(on the order ofa few gallens per year) of toxic materials were observed during the
Survey where prohrbrted substances were being used in non-megafixed hoods.
‘ Laboratorles using larger amounts (a few gallons per month) of prohibited
substancés are generally subject to written procedures concerning use of megafixed
hoods. However, some laboratories were found to have outdated procedures or no
procedures.

Building 16 Metal Organic Chemical Vapor Deposition Laboratories - The MOCVD
laboratories are located in Rooms 103, 122, 190, 216, 218/220, 368, 369 and 454 of

3-6



' Laboratory Exhausts

(Roof Fans)

% Laboratory

Waste Room

Co‘u rtyard

Photography
Labt:oratory

115
Exhaust

N

150

Scale, Feet

FIGURE 3-2

DENVER WEST OFFICE PARK BUILDINGS 15 AND 16
INTAKES, VENTILATION, AND LABORATORY EXHAUSTS

i

3-7



Building 16, and are summarized in Table 3-2. Experiments in growing
semiconductor materials for photovoltaics research are conducted in these facilities.
Metal and organometallic materials are deposnted on various substrates under
vacuum conditions in laboratory-scale reactors. The MOCVD apparatus is enclosed
in ventilated cabinets, and both the apparatus and cabinets are exhausted through
megafixed ducts to the atmosphere. Various toxic, corrosive, and pyrophoric gases,
including arsine, phosphine, silane, germane, hydrogen chloride, hydrogen sulfide,
hydrogen selenide, silicon tetrafluoride, and diborane, are used in, the metal
deposiiicn studies, as well as gram quantities of organometallic compounds such as
methyl aluminum and tetramethyl tin. The gases most comrronly used in the
MOCVD laboratories are arsine, silane, phosphine, and. hydrogen chlorlde
Hydrogen selenide, germane, diborane, hydrogen sulflde and'es,llncon tetrafluorlde
are used intermittently in the laboratories. :

oy

The MOCVD Analytical Laboratory in Room 222’
© MOCVD substrates. Several grams per montht
are used in this laboratory. Potassium cg}qmd
other primarily nonvolatile solutions afe
acrylonitrile. Toxic metal and solveﬂ
based on the amount of materla'lsiuse j

S,
‘A

used.‘to conduct analyses of

“nikel plating solutions and
i2as well as small quantities of

o
B

Gases are introduced te the MOC\;'D";"reactors from 30-ft3-capacity gas cylinders
through a complex valve mamfold system There are multiple valves in the system,
which can be shut of’F manuaﬁy or automatccally (by turning off power to a solenoid
valve) in the event a l'eak lsdetected in the system. Approximately 10 percent of the
gas mcroducéd ro théf r’eactors deposits on the substrate material, and the
remannder LS exhausxed from the apparatus. The exhaust from apparatus not
equtpped w:th a scrubber or carbon bed is flared to convert phosphine and
organometalllc compounds to less toxic phosphorus pentoxide and metal oxides,
~and to_f.gduce explosion hazards which would otherwise result from releasing
hydrogen into the ventilation system. The conversion efficiency of the flare is not
known. MOCVD systems in Room 190 are equipped with commercially procured
caustic scrubbers, which remove toxic gases from the apparatus exhaust with
greater than 99 percent efficiency, according to manufacturers’ data. The exhaust
gases are diluted to 5 percent gas/95 percent nitrogen before entering the
scrubbers.
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TABLE 3-2
SUMMARY OF DENVER WEST OFFICE PARK MOCVD LABORATORIES

Number of . , ,
Room : Emission Toxic Material
Number ML?n(i:tVSD Design Control System Storage
103 One In-House Flare Gas Cylinders
. Design ‘ ‘
122 One  |In-House Flare Gas Cylmders
Design
190 Three |In-House Two Caustic Gas Cyﬁmders
Design Scrubbersa o
216 One  }in-House Flare
Design
218/220 One Commercially |Carbon Bed/ , Gé%-'CyIinders
‘ Procured ich S
Machine y
368 One In-House “ | GasCylinders
Design (HZSegb
Liquid
Cylinders
o | (AsH3, PH3)c
369 One InsHouse: ‘Caustic Scrubber | Gas Cylinders
Design_ .- |to beinstalled
454 One.. |[In-House: Flare Gus Cylinders
. .-]Design °

Source: SER|, 1987d

Two urits exhaust te one scrubber, one umt to the other
H2SE-< HydrogemSelenide
< AS‘H_:, Arsme PH3 Phosphine

oo
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The commercial MOCVD system in Room 218/220 has an oxidizer/carbon bed
adsorption system, which is an experimental system designed to replace scrubber
technology. Both the adsorption and scrubber systems have demonstrated greater
than 99 percent efficiency in removing toxic compounds from the exhausts. New
MOCVD units will be equipped with scrubber or adsorption control systems,
according to SERI policy. A scrubber was being installed in Room 368 at the time of
the Survey. The scrubbers and carbon bed systems only control routine gas releases
from the MOCVD apparatus. Noanroutine releases to the ventilated E::ébinets and
enclosures are not controlled. .
All MOCVD appar=tus exhausts, cabinet exhausts, gas storage cabmet exhausts and
laboratory ambient air are monitored for arsine, phosphme hydrogen sélenide, and
diborane by remotely located toxic gas analyzers, manufactured by MDA, Inc.
Silane and germane are pyrophoric and spontaneousw combust in air. Fires
resulting from releases of these pyrophoricig¢ém ds ate detected by smoke
alarms. Hydrogen sulfide, hydrogen chlorqide E d. oh tetrafluoride, which are
used in small amounts in the Iaboratov"es, re Iess' acutely toxic than arsine and
phosphine, are not detected by the tp.xicg;a"" aTyZers

Gas samples are aspirated from"'ﬂ:)'j;e.,MEVD laboratories to the analyzers by a
vacuum system, and the.toxic gases ¢antact and react with a chemical tape in the
analyzer. The tape changes coiar u‘pon contact with the gas, and is continuously
analyzed by an oprt,scal system xhét indicates the concentration of toxic gases in the
sampled gas. The umts are alarmed to indicate high concentrations of toxic gases.
Audible and msual alarms are located in each MOCVD laboratory and in the MDA
analyzer room ,An audlble alarm is located at the Building 15 security desk. Low-
and- hrgh levef alarm points are included in Table 3-3. SERI has established written
procedures for respondmg to alarm situations (Thompson, 1987).

The MDA"énalyzers are remotely located from the MOCVD laboratories, so that they
can be safely accessed during alarm situations. This necessitates sample lines of
approximeately 100 feet in length in some cases. The long sample lines are expected
to resultin a lag of on the order of 30 seconds between the time of a release and the
alarm indication. Preventive maintenance is scheduled and performed by the SERI
Facilities branch. Monthly scheduled procedures include checking the sample gas
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ALARM POINTS FOR MDA TOXIC GAS ANALYZERS

TABLE 3-3

Low-Level

High-Level

TLVa

IDLHb

Alarm Point | Alarm Point
Arsine 0.05 ppm 0.25 ppm 0.05 ppm 6.0 ppm

Phosphine 0.10 ppm 0.90 ppm 0.30 ppm 200 ppm
Room 216 0.30 ppm 0.60 ppm 0.30 ppm Zq_a.,.ppm
Diborane 0.10 ppm 0.50 ppm 0.10 ppm 40 "prm
Hydrcgen 0.05 ppm 0.25 ppm 0.05ppm ..{>-. 2.0)ppm
Selenide o

Source: Deb, 1987; Thompson, 1987

P f.\,
..,,,v‘ o

a TLV = Threshold Limit Value ("Allowable" 8- heur/day exposure) in
ACGIH, 1987

b IDLH = lmmednatelyDangeroustoLife.and‘

(9
-
-




flow rates, entering alarm set points, performing electrical and aptical calibrations,
and replacing the chemical tapes. Although these procedures are performed on a
scheduled basis, no documentation is kept as to the specific activities performed
(e.g., whether the analyzers were properly functioning when calibrated, and if not,
what actions were taken to correct the situation). The analyzers are not routinely
calibrated with standard gases containing a known concentration of toxic gases.
This procedure was last performed by the analyzer manufacturer ini December 1985,
and is not reqularly scheduled by SERI administrative procedures. |

Routine emissions of toxic gases from MOCVD apparatus are genoraﬂyweuy low.
Exhaust concentrations from systems without emission contmlq mn ro mne!y leass
than the low-level alarm point concentrations (below 50 ppb fm IHH 100 pph or
300 ppb for phosphine), and releases from systems eqmpped WI“( s(mbbm or no
scrubber emission controls are generally not aetectableu Nomoutmw releases are
infrequent and of short duration, based on SERI urrusuai occurfencp reports. The
concentration of nonroutine releases has genetralfy égh. below the high-level alarm
pomts shown in Table 3-3. No nonroutme re\"’ ase |nc1dents in the ims 2 ye ars
whicl, the analyzer alarm points were: set Intorrwly (Thompson, 198 /) Low- Ievel
alarm conditions have been expenenced inthe past in Rooms 216 and 218/220.
Incidents in Room 216 were the result pf Cmelned procedural and design problems.
Procedural deficiencies have been rem'edled although the apparatus was under
renovation but still "tlve at the tm‘\e of the Survey. Room 218/220 contains the
single commercuafly procured fMOCVD unit.  This machine has experienced
operational prgblem,'s @ndﬂhgs been modified by SERI personnel.

Acﬂdental release scenarlos have been analyzed by SERI and Midwest Research
lnststut@ (MRl) and the ambient site boundary concentrations of toxic gases
result:ng from various release scenarios have been estimated in an internal,
unpu'bl_.ifsh}ed report prepared in 1985 (Duncan, 1985). Release scenarios analyzed
include réleases of the total volume of one or more toxic-gas cylinders into a gas
cylinder storage cabinet or into a laboratory room. Calculations were performed

based on the old Building 16 ventilation system, in which MOCVED laboratory
exhausts were located on both the north and east sides of the building. The present
systern has exhausts only on the east side of the building, and has a higher total

exhaust rate. The increased exhaust velocity of the new system mavy slightly incieane
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the distance to which the exhaust is dispersed, and the increased exhaust volume
may decrease the exhaust concentrations from those calculated using the old design
parameters.

Ambient concentrations were calculated at a 100-meter distance from Building 16, ’
which is the minimum distance at which the dispersion model used in the study is
considered accurate, and is also approximately the site boundary. Worst-case
(F Class) stability conditions were assumed. The highest predicted concentrations
forarsine, phosphine, and diborane were on the order of 1 ppm, which wabove the
8-hour threshold limit value-time weighted averages (TLV-TWA) recomm\ended by
the American Conference of Governmental Industrial Hygremsts(ACGlH) for three
compounds, but below the immediately dangerous to life and heal—th (IDLH) levels
for the compounds. TLV-TWA and IDLH concentratrons ?or the toxrc gases used at
SERI are listed in Table 3-4. Predicted concentratrons Qf hydrogen selenide were
lower than the ACGIH TLV-TWA. E "

The maximum concentration of hydrogen chloﬂde rescﬂtmg from an accidental
release scenario was about 5 ppm, Whlch A4S equjvarent to the ACGIH TLV-TWA for
hydrogen chloride, and that for silicon, teiraﬂuor.tde was less than 1 ppm. Release
durations on the order of 5 mmutes were estrmated for these release scenarios. The
maximum concentration of germane was gbout 0.3 ppm, 0.1 ppm above the ACGIH
TLV-TWA. No IDLH vaJUes have bagn published for silicon tetrafluoride and
germane although SERt assumes an IDLH value of 6 ppm (the same as for arsine) for
comparative purpoﬁes The duratron of the worst-case release was estimated to be
about 30 mrnutes cher “enarros with release durations up to 12 hours had
calculated arrfbrent concentratlons an order of magnitude below the ACGIH TLV-
TWA values

The study demonstrates that under worst-case release conditions, exposure levels
would- be less than the corresponding IDLH levels for all toxic gases, at the site
boundary. The study also shows that the total exposures are of short duration for
scenarios demonstrating the highest concentrations. The dispersion model used for
the analysis did not allow for the calculation of ambient concentrations of toxic
gases in the immediate vicinity of the Building 16 parking area. These
concentrations are expected to be somewhat higher than those calculated at 100
meters from the building and would be of approximately the same duration.
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TABLE 3-4

VALUES OF AIRBORNE CONCENTRATION LEVELS FOR
TOXIC GAS COMPOUNDS USED AT SERI

Compound

IDLHa
(ppm)

TLV-TWAD

TLV-STEL¢

ppm mg/m3

ppm mg/m3

Tetrafluoride

ACGIH, 1987.

Threshold limit value-time wengMe"

ACGIH, 1987.

L}

NA mdlcates thatno IDLH or TLV values are available.

6 005 | 0.2 NAd | NAd
Phosphine 200 0.3 0.4 1 S
Hydrogen 2 0.05 0.2 NA -5 A NA
Selenide
Hydrogen 100 5.0
Chloride
Diborane 40 0.1
Germane NA 0.2
Silicon NA NA

verage (1 5-minute exposure) in




Concentrations are not expected to exceed IDLH levels for significant periods even
under worst-case release and meteorological conditions (Duncan, 1985).

Ambient concentrations in the immediate vicinity of Building 16 during accidental
releases are expected to be investigated in 1988 (DelLaney, 1987a). No analysis of
the probability of any release scenario is provided in the study. However,
administrative and procedural engineering controls combined with emergency
response procedures make scenarios involving total release of one o_,f more gas
cylinders unlikely. fi

Building 16 - Research Laboratories - Building 16 contains a totakof 38 Iabor‘atorms
excluding the 8 MOCVD Iaboratones prevuously dlscussed These Faboratorues are

Room 102 contains an.'electric dn‘fu$|on furnace, which is used to prepare
semiconductor materigls. Semlconductor materials are placed in glass “boats” and
doped with VaFIOU$ gases Céld hydrogen fluoride is used in an etching tank
(approxlmately 2 ftZ m area) to etch silicon, and some sulfuric acid and hydrogen
peroxide are *alsa used Small quantities of TCE and acetone are used in a non-
megaflxed homd Reieases of small quantities of acid and solvent fumes are
mdmated by some corrosion of the fiberglass ductwork and occasional noticeable
solVent qdors in"an adjacent laboratory. No operations were being conducted in
this Iabg{gtory at the time of the Survey.

Small-scale plating and etching operations are conducted in a clean room in the
Photodeposition/Thin Film Deposition Laboratory in Room 107/109. Solvents, acids,
photoresist solutions, and small quantities of cyanide-containing plating solutions
are used in the ciean room. Vacuum evaporation/deposition machines located in
this laboratory are used to deposit metal films on various substrates. The machines
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are ventilated by flexible hoses and the vacuum systems exhaust into the laboratory.
Metal emissions from the vacuum systems are negligible based on sampling
conducted by SERI during an industrial hygiene study. Air emissions of cyanide
compounds and other plating solution components are minimal, based on their low
volatility and on the amount of materials used.

Various organometallic compounds (e.g., tetramethyl tin, methyl aluminum) are
used in the Room 286 Organometallic Chemistry Laboratory. These are generally
handled in gram quantities and may require handling in a glove box, as some
organometallic compounds are pyrophoric. High-purity acrylonltrlfe is prepared in
2,000-milliliter batches in a distillation apparatus in a venhlatuon hood.
Acrylonitrile is expected to be emitted through the hood exhaustm part -per-million
concentrations. Small quantities of hexane, dlmethoxye‘thane and other solvents
are also used in this laboratory. O

The High-Pressure Laboratory in Room 118" __for testmg high-pressure
equipment, and for etching of silicon waftax‘s G 1 boats for the diffusion furnace
in Room 102 are fabricated in this Iaboratory S‘fluconetchmg polishing, and cutting
equipment is used, and small quan*tutles _}trlc @nd hydrofluoric acids are emitted
to the etching bench hood durmg etc‘nmg operations. Gallon quantities of TCE,
acetone, and other solvents are alse used ‘This laboratory has a megafixed exhaust
located on the north side"of Bunlqu 18. No activities were being conducted in this
Iaboratorydurmg the Survey

Vacuum thin fllm deposmon machmes and sputtering machines are used in the
Room 384. MOCVD Iaboratory to apply microgram quantities of various metals to
metal substra-teu; and optlcal materials. Oil diffusion and cryogenic vacuum pumps
are. used and surface analyses of the coated substrates are conducted. Parts-per-
b|Hmn céncentratnons of arsenic were measured in the fiberglass ventilation
ductwork when it was replaced with megafixed ductwork. Vacuum deposition
machine$ are also located in the Room 454 MOCVD Laboratory. The oil vacuum
pump exhausts into the laboratory, and no metal emissions were detected in the
pump exhaust when sampled by SERI during an industrial hygiene study. The
vacuum pump oil absorbs arsenic from the machine exhaust, and must be
periodically disposed of as hazardous waste. Disposal of waste oil is discussed in
Section 4.1.
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Air- and water-sensitive organometallic catalysts are prepared and tested in the
Synthesis and Catalysis laboratories in rooms 269 and 280. Bench-scale vacuum
apparatus and glove boxes are used to handle the sensitive compouhds, and oxygen
scavenger and water scavenger columns are used to purify the gases in the
apparatus. A mercury piston pump is used to quantitatively collect gases from the
system for analysis. Small amounts of rhercury are expected to be emitted from the
vacuum exhausts to the laboratory ventilation system.
Building 16 Steam Boilers - Two natural gas-fired boilers Iocated rn Bulldmg 16
provide hot water for laboratory operations. The boilers are ex@mpt from state
permit requlrements because of their small size. The boilers emrt Sma.ll quan‘utros of
nitrogen oxides, hydrocarbons, su!furdloxlde and carbgn" ;\,ono'kld'e

Building 15

The laboratory uses quart to g‘a“a e month quantities of sulfuric acxd
dichromate and copper chloﬂde sam' ons:” hydroquinone, and a variety of
commercial photographic chemicai‘s “There are no chemical hoods in the
Photographic Laboratoryi: ventllatnon a‘f the laboratory is provided by ceiling fans,
which exhaust out the bundmg thmugh a ceiling vent. Air emissions of acid and
organic compounds 1rom this: }aboratory are minimal based on the amounts of
materials used.. Some. évaporatlon of chemicals to the ceiling vents is expected to
occur durmg Iabofatory operatnon

SR A e L
,.-" ,’ e ‘a

3.1.,.2.',.2"' > PeFmgnent Site

Air er'ﬁi..",;'sipns sources at the SER! Permanent Site are primarily at the FTLB, with the
exceptio"ﬁ of the gas-fired boilers located at the Bioannex and OTEC facilities. No
significant air emissions result from the Bioannex acid digester (Biock, 1986) and
DCHX (Fangrande, 1986) facilities, as both these units are closed systems which do
not have continuous air emissjon exhausts.



FTLB

Air emission sources in the FTLB include biological and organic chemistry research
laboratories, two gas/oil-fired hot water boilers, and the Biofuels Facility located in
the high bay area of the building. The emissions from and the ventilation system for
each of these facilities are discussed below.

FTLB Research Laboratories - The FTLB laboratories are devoted to research in fuels
technology, cell biology, heat transfer, organic chemistry, and other technologtes
Laboratory operatuons are sporadlc and no continuous operahons aré cnnducted

hydrochloric and hydrofluoric acids, methylene chlonde benze«n TCE, and carbon
disulfide through the central and west FTLB Iaboratory stacks The two FTLB
laboratory exhausts were sampled for 14 organic chemltals, carbon disulfide, and
ammoniaduring one 2-day and one 3-day period i 1986 (AS1 1987) Eight of the 16
compounds sampled were detected in the exfi “and data are summarized in
Section 3.1.3. The data indicate that emissigin contentrations are generally low and
variable. It is not expected that exhaust ,iséi‘gh monitoring can adequately
characterize laboratory emissions .ff:it i 'r‘rot pierformed on a continuous basis
(DeLaney, 1987a). However, the samphng data and chemical inventory data
provided to the Survey team by SERl 1nd|cate that emissions from the FTLB
laboratories are small. S,E-RI submmted “an air pollutant emissions notice (APEN) for
the FTLB Iaboratory st‘ack emlssuons(Duncan 1983). The state declined to issue a
permit for the em;ssmns based on the status of the FTLB as a research facility.

FTLB Hot Water BO|Iers~- The FTLB has two dual-fuel boilers, which provide hot
water for aH F”[l:B opera‘uons with the exception of the Biofuels Facility. Both
bonlers'flre ga&as a prumary fuel, with oil used as a backup, and have state operating
permlts “The duai-fuel boilers are located in the FTLB main boiler room. A third
dual- fuel,bmler was being installed in the boiler room at the time of the Survey and
had not y&t been permitted. The total heat input of the two existing FTLB dual-fuel
boilers is approximately 3 million British thermal units per hour (Btu/hr). The heat
input of the n+ .v boiler is also approximately 3 million Btu/hr. The boilers are
subject to criteria pollutant and capacity limitations based on fuel consumption,
and emit small quantities of sulfur dioxide, nitrogen oxides, hydrocarbons, and
carbon maonoxide through the boiler exhaust stack.
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FTLB Biofuels Facility - The Biofuels Facility is located in the high bay area of the
FTLB. The reactor system converts biomass (wood) to a liquid/solid fuel product
using steam, electric heat, and a solid catalyst. Wood particles enter an electrically
heated cyclonic reactor with steam, which pyrolyzes the wood to . mixture of
vapors, oil, and solid char. The char is collected by a cyclonic separator, which is
estimated to be 95 percent efficient. The oil/vapor mixture and remaining solid char
then enter a catalytic reactor, which cracks the mixture into olefinic prqducts (e.qg.,
ethylene). The pyrolysis products are then quenched in a cyclonic waleerf scrubber,
which absorbs some of the soluble organic constituents. The cooled gas, stream then
passes to a packed scrubber, which absorbs most of the remammgdsoluble prganic
constntuents Process gases exit through a natural gas ftred ﬂ ich incinerates

tars, aromatic compounds (e.g., benzene, tolue""
olefins. The process gases exiting the pyro’fy '

Carbon monoxide «’-, ; 45 percent by volume

Hydrogen 23 percent
Methane RO 12 percent
Carbon dsomde o 10 percent
Ethylene’n v o 5 percent

Butanes bqtenes atomatics 5 percent

These gases and scrubber quu»ds containing olefinic and aromatic compounds and
soluble tars’ are muneréted by a natural gas-fired flare in the exhaust duct. The
flare-is.: mamtamed at 1,800°F and has a gas residence time of approximately 3
seconds ‘Small“amounts of acetone are also incinerated by the flare when the
reactcrs are cleaned. Sampling of the flared exhaust gases shows that the gases are
pnmar:ly ‘carbon dioxide, nitrogen, and water vapor, with small quantities of
nitrogen oxide formed during combustion. The combined efficiency of the dual
scrubber and flare has not been measured, but is expected to be greater than 99
percent for organic constituents based on the control system operating conditions
and inlet gas composition.
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The pyrolysis process Toas o dedicated gos fnod steanm ot Gg0,000 Btu/hr heat
input), which ermits small quantitios of corbon moneside ol fur x‘"ln;nfim‘;?, nitrogen
oxides, and hydrocarbons through o dedicated oxhost stack The boiler is exempt
from State of Colerado permit regquirements basech v it small size (Colorado Air
Regulation N 3, HLC, An Eonisaron botee Revpeas oy Doamptions). SER filed an
APEN wvith the state fon pyialyare poooees s s oraeetone (nean, 19873 The APEN
included an abbreviated Jriocess clesorstt o aond eoassiony calvulations, The state
declined to issue o permit Tor thin pre oess, Baeaadd oo e status of the pyrolysis
reactor as a research facility. L

Other Permancnt Sile Facilitivg S L

Bioannex and OTEC Roilers - Hoth the Rioanmes and t,ﬁ:'“-'_'f"_‘i' i‘,(,:n:ilit‘ié?.'ff‘ﬁ..}'m\{/é cedicated

gas-fired boilers ‘l.ha’t ;;n‘«,:.lvn‘hfs Sleann for oo operations, lfh’;’et;: beiilers have state
operating perimits and are subject to el cone um Htu“f‘q "'Qxr'u.'!"'c;ri'l:mia ;."u’:)llutant‘
emission limitations.  The boders anol aeslt gqeanines of nitrogen oxides,
hydrocarbons, sulfur dioxide, and carbon mmn wlib ‘mn.lfv,h separate, dedicated
exhaust stacks. - ER

3.1.23  WindEnergy Researcliiente) o
There are no koowr soriais oF cr onpesiivy Lo WP nosra gy
3.1 .3 E"l'!\.iii"(‘u:‘vl 6;‘419'6’:5'31;::; 1% ',}Hi"ft‘,.;’, H (TN N I T

With the f.‘%)‘f}éé}}ik’i@j)lw .(‘,){_ {,"r‘;)'r;‘i Posre open cnalveo s o the Baibdne 16 maetal vapor
deposition“|*f"-'!t')f"$m“‘1"'w»i«““f No cantinsu, ooy of eedc or citera air pollutant
exhaus'tf gas comvnrmlmw 8 ('mJ\M!Mﬂ A ERE SERE also does not presently
conduct Youtine mumtmmq ol ambient air concentrations of toxic or criteria air
pollutan;‘ts‘:

However, SERI conduetod contiman oot v e et ain quadity monitoring
at the Permanent Site i 1950 aned o o Toa e eo voer o bt has discontinued
the monitc - ing program as of fets SHid e coae o toedbnenodicstack sampling of
the FTLB lahoratory exhausts in 1996 The stack woaplhing precgram was also

discontinued as of 1987 (A% 1500 T vicepons e ecenbimuedd hecause itis



not expected that stack or air quality monitoring can adequately characterize
laboratory emissions if not performed on a continuous basis (DeLaney, 1987a), and
because the emissions identified were very small, as discussed below.

The FTLB central and west laboratory exhausts were sampled for 14 organic
chemicals, carbon disulfide, and. ammonia during one 2-day and one 3-day period in
1986 (ASI, 1987). Sampling was pe'rformed on July 28, July 30, December 8,
December 9, and December 10, 1986. Eight of the 16 compounds sampled were
detected in the exhausts during one or both of the sampling perlo&s, and only
carbon tetrachloride, chloroform, and toluene were detected durmg bqth periods.

The data, assummarized in Table 3-5, indicate that emission rates are generally low
and variable. There are no Federal or state emission standard f@r *the pollutants.

Samples were taken from the exhaust fan inlet plenum; rather than, the stacks using
long-duration indicator tubes. The sampling locatjon Used rs aturbulent flow area
and this may have biased the sampling results to som exfent However the overall

variability of the emissions measurements is‘|iKi} ‘vble rore a function of the
culariy considering that five of

variability of the FTLB laboratory operatl"‘
‘the eight measured compounds were de’cecte :durirfg only one of the two sample
periods, and only four sampled emrs§|o ; te were above 1 gram/min.

Ambient monitoring was conduc{éa'at'{i}‘i’b sites near the FTLB in 1986 for the same
16 constituents for whigh the stack samplmg was performed. The monitoring
locations, shown in. FLgure 3 3, are Situated in the two prevailing wind directions
downwind of the FTLB (east and west) The location of the samplers was such that
they would he. adequate for detecting emissions from FTLB operations, but not
likely to dete‘ct em\ssmn'f from Building 16 operations, as the distance between the
FTLB and Bqumg 16 is over 1 mile, and the expected ambient air concentrations
resuitmg from Bualdmg 16 emissions are very low. Sampling was conducted during
one.2- day (July 24 and July 25, 1986) and one 3-day period (November 17, November
18, and_ November 19, 1986). Five charcoal adsorption tubes and one silica gel
adsorption tube were used to collect samples. The six sample tubes were analyzed
for the constituents listed in Table 3-6.

Samples taken on the first day of the second sampling period at the west site were
invalidated by a power outage. Only three of the 16 constituents sampled for were
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TABLE 3-%

SUMMARY OF EMISSION RATES FROM THE FTLE CENTRAL AND WEST

LABORATORY STACKS, 1986

Emission Rate

December 9, 1986
December 10, 1986
December 10, 1986

Compound Date l"ﬁ‘i\‘t@d@d Stack (grams/min) .
Wﬂvvm W{\ Cem r«%:«mﬁmww gmunwmmmy dl(’!ffgd;l;w‘iﬂ" Ifti iMWW MMNBW?J)WV‘ i)m
Decernber 9, 1986 central 0.14
[Benzened July o8 TO8k central 0,14
[Carbon tetrachiorided |July ¢8, 1986 ceniral 6.0
July 30, 1980 west 2.09
Decembrer 8, 1986 central .0.34,

central

central ...

\/V(“)i

051
0,407
J027

‘Chloroformb TUIY 40,7888 PR Bt e 1
December 8, 1986 céptral | i 0.24

December Y, 1986 m,trcal"_’- 003

December 10, 1986 « . cm'tfr'é,al" 0.04

Methylene chlorided 1§ December 8, 1986, mntml 0.03
Decemnber 10, 1%6;35:‘_, e tral 0.02

Toluene July 28, Tage™ = T chritral 0. 10
July 30, 1986 Sl central 0.12

July 30, I‘Mh o Thwest 0.04

Duwmkw\ "',' 1986~ |central 0.0

Deévember 0% 86 central 0.005

Decemil v&'r 10, 1986 central 0.01

Dfawmhw 10, 1986 central 0.01

Trichloroethyleneb -~ uly 28, 1950 central 016
by %U I‘.imé} central 0.23

0 Thy30, 1986 west 0.36

[Carbon disulfide." . LJuly 78,7486 west 16.90
e uly 30, 1986 central 0.16
L.E'thc‘m'(:bjl K N«
M gth aL'F!,O'[,-" B N‘[:‘)c
fEthyTether, o NI5¢
« fAcetonitrile NEYC
‘ Propanol NDC
Tetranydroturan ND«¢
Dioxane ' NS¢
Ammonia . N

Source: ASI, 1987

a  Fecderal National Emission Standards for Hazardous Air Pollutants (IMESHAR) Pollutant
b Being considered for regulation under NESHAP

¢ ND = NotDetected
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TABLE 3-6

CONSTITUENTS SAMPLED IN AMBIENT AIR
AT THE SERI PERMANENT SITE, 1986 PROGRAM

Absor\:g'rcri‘%ne:'ube Sorbant Type Compound

1 charcoal carbon tetrachtoride
1 charcoal | chloroforip: 2 %
1 charcoal methy,[gap_‘g,ghld‘r‘it{ah
1 charcoal dioxafe ./ °
1 charcoal ,‘:-_y_p‘:e“qzeﬁ‘él,. T
1 charcoal toluene
1 charcoal 2. | acetoné
2 charcoal: ’T-?_{cl.et"r‘ghydrofuran
3 charcodl. " | propanol
4 ,_chargoal™.~ "~ | ethanol
5 charcpa] ) acetonitrile

T 5 chareoal carbon disulfide
6 “silica gel methanol

Source: AS!, 19§,7"“',‘.::‘ S B
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detected during the two sampling periods and the concentrations detected were
very low, asdiscussed below. Data are summarized in Table 3-7.

The levels of carbon tetrachloride, methanol, and toluene detected at both the east
and west sampling locations during the first and second sampling periods were well
below occupational exposure limits (30,000 ug/m3, 260,000 ug/m3, and 375,000
ug/m3, 8-hour TLV-TWA, respectively). Ambient air quality standards have not been
established for these compounds. Only carbon tetrachloride and toluene were
detected during the first sampling period, and only toluene and methanol were
detected during the second sampling period. As with the FTLB stack .emissions
sampling, ambient sampling is not expected to adequately charactenze the FTLB
laboratory emissions unless it is done on a continuous basis. The sam-phng data and
chemical inventory usage at the FTLB do suggest, however, that, concentratlons of
organic constituentsin the vicinity of the FTLB are ||ke|y to be very low.

Continuous ambient air quality monitoring 'for TSP and PM 10 (fraction of total
particles less than 10 microns meters in drarneter) was ednducted from April 1984
through March 1985 at the Permanent Slte, and défa *were compared with baseline
data obtained from October 1982 through March 1984 (ASI, 1985), before startup of
the FTLB. Baseline and post- ope-ratuonal paftlculate sampling locations are shown in
Figure 3-4. The location of the parthula,’ce sampling station was changed in May
1984 in an effort to obtam the hughest probable monitoring concentrations from
the FTLB (ASI, 1987) ’ :

Table 3-8 summaruze$ the basehne and operational TSP and PM-10 annual and 24-
hour concentratlons ai ‘the Permanent Site. The annual geometric mean TSP
concentratton m 1984 1985 was 62 percent of the Federal and state secondary TSP
sta,ngiard. “of 69.,_ g/m3 and 66 percent of the 24-hour secondary standard of
1S'O-fi;g/_fiw3. The quarterly average TSP concentrations were approximately 10
percé‘hf‘-glreater than the corresponding baseline values, with the exception of the
first qu'é'r'ter of 1985, for which the concentration was 37 percent of the
corresponding baseline value. Thisincrease is partially attributed to differences in
weather conditions and censtruction activity between 1984 and 1985 (AS!, 1987).

The Federal PM-10 standards were promulgated in July 1, 1987, FR Vol. 52, p. 120
and superseded the TSP standards. The Federal primary and secondary annual PM-
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TABLE 3-7

SUMMARY OF DETECTED AMBIENT CONCENTRATIONS AT THE
PERMANENT SITE, 1986 PROGRAM

Detected Concentration

Sampling Date Site (ug/m3)
Carbon tetrachloride
luly 24, 1986 east 2,041

uly 25, 1986 west 158
Methanol Tt
November 17, 1986

Toluene
July 24,1986
July 25, 1986
November 18, 1986
November 18, 1986

Source: ASI, 1987
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TABLE 3-8

BASELINE AND 1984-1985 OPERATIONAL ANNUAL AMBIENT PARTICULATE
- DATA SUMMARY - SERI PERMANENT SITE
(concentrations are ug/m3)

Number of Valid Observations

TSP PM10 PM10/TSP
1984-85 | Baseline | 1984-85 | Baseline | 1984-85 | Baseline
Annual Arithmetic Average | 40.6 36.4 23.7 249 0.6::2-1 0.65
Annual Geometric Mean 37.2 N/A2 221 N/A2 Qgé_l N/AR
Highest Concentration--24-hour 108 143 61 75 ). ogs. ) 077
iecond Highest Concentration--24- | 91 113 53 48" F 097 [“0.74
our

Total Number of Observations

81

aN/A - Not Available
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10 standard (arithmetic average) is 50 ug/m3, and the primary and secondary 24-
hour standard is 150 ug/m3. The annual average PM-10 concentration at the
Permanent Site was 53 percent less than the standard. EPA expects the PM-10/TSP
ratio in most areas of the United States to range between 0.50 and 0.60. The mean
PM-10/TSP ratio at the Permanent Site was slightly higher than thisrange at 0.62.

PM-10 samples collected at both locations were analyzed for fluorides and toxic
metals, including arsenic, beryllium, cadmium, chromium, lead, selenium, and
vanadium. Separate samples were taken for asbestos and merchy Arsenic,

beryllium, cadmium, chromium, vanadium, and selenium Igvels were below
detection limits in both baseline and 1984-1985 samples, and lead and" ftuoride
concentrations in the 1984-1985 samples were below or shghr iii':ébove baseline
concentrations (ASl, 1985). Mercury vapor concentraho" -measured in 1984-1985
é.'below the detection
‘he FTLB emits negligible

d are less than 1 percent of

were significantly above baseline concentrations, !y,\_/hlch-;_

1984 and 1984- 1985 study penods an' those; near the FTLB were too remote from
Building 16 to be expected to detect. emlssmns from Building 16 operations.

cu .

3.1.4 Findings ahd Ob"séj.rj\('a.ti"ét’i.s

S
i ]

3141 Categoryd

P
R

R

None.[.7

3. 1 42 Cate.g"‘;ry I
NQSQ

3.14.3 Category Il

None
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3.14.4 Category IV

1. Possible inaccuracy of exhaust concentration measurements. The MDA toxic
gas analyzers in Building 16 are not subject to routine standard gas calibration
and lack documentation of maintenance procedures, which could lead to
improperly quantified atmospheric releases and pose a laboratory safety
rproblem. |

1
(

..' -
AR
i

storage cabmets, other storage cabinets, and Iaboratorles are presently
subjected only to optical/electrical callbratuons on a routme scheduled basis.
Although these procedures ensure that the: analyzers themselves are
functional, these procedures do not demonstrate that the measured gas_
concentrations correspond to the concentra"ons actually present at the

.......

ascheduled maintenance |tem o

SERI also could not prowde docUmentatlon of the results of routine
maintenance and cbllbratlon of e analyzers performed by the maintenance
department, as data output tapes upon which these results are recorded are
not retained. fc,»r mare than 30 days. On at least one occasion in 1987, incorrect
alarm pomts Were entered into one of the analyzers. This resulted in
sltuatloﬁ ’Lackof documentation of maintenance and calibration data and

“v"‘;lack of routlne standard gas calibrations may present potential safety hazards,

""fas the laboratory operator may not be accurately informed of laboratory toxic
gas, levels, and a potential environmental hazard, since an accidental release
ma); not be accurately detected.

2. Ineffective air quality characterization. The historical SERI ambient air quality
monitoring program was inadequate in identifying the impact of SERI
operations on local air quality.
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SER! conducted continuous monitoring of ambient concentrations of total and
PM-10 particulate at the Permanent Site during the period 1982 to 1985, and
conducted periodic monitoring of ambient concentrations of organic
compounds at the Permanent Site in 1986. The design and implementation of
the program were such that the resulting data are viewed by the Survey as
inadequate in characterizing the impacts of SERI operations on air quality. The
location of both the particulate and organic compound samplers was such that
they would not detect emissions from Building 16, where a S|gn|ftcant portion
of the SERI laboratory operations are conducted. Also, perlodlc sampllng of
ambient concentrations of organic compounds in the vucmlty of ‘the £TLB was
not coordinated with the use of the compounds in th& F‘TLB !aboratones
Therefore the relationship between FTLB operatlons, efm{ ;ons :and ambient
concentrations was not determined. Although-thére is ncp;.mducatlon that
significant degradation of air quallty has occurred or 6ccurr|ng as a result of

monitoring program was dtscontmued",

th ernd of 1986
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3.2 Soil
This section describes the soils at the three SERI areas (the Permanent Site, WERC,
and the Denver West Office Park) and pollution sources and controls. Findings and
observations related to soils are reviewed and discussed in Section 4.1.2 (Waste
Management), 4.2.2 (Toxic and Chemical Materials), and 4.5.3 (Inactive Waste Sites
and Releases).

3.2.1 Background Environmental Information

\

The Permanent Site includes the gently to moderately slopin;é::";ﬁie.s'za tob"'a‘fi‘ South
Table Mountain, the moderately steep side slopes, and modera : d‘gently sloping
toe at the base of the mesa. The principal soil orders ar“"la}ssrfred -as Mollisols and

Aridisols (Price and Amen, 1975). These soils are _fine- 'tm medrum textured loamy

mixed dark-colored soils, with intercalated clay 4y
chief distinguishing characteristic of the sorls 4

rs. The loamy texture is the

top Slopes on the mesa

surface, with patches of hrgher con

Bedrock occurs atdepths between ZQ

On the steep side slopes of the mesa bedrock underlies a dark skeletal structured
soil near the top that ha§ no dlagnqstrc horizon. This dark-colored loamy soil forms
a matrix between stones and boulders that range in diameter from 10 to 36 inches.
Slopes on the upper settlon oi the mesa side range from 35 to 65 percent; lower
slopes range. from 20, t*b 40 percent Stones and boulders comprise approximately 45
percent of .t’he matenal 4nd bedrock occurs at a depth of 20 inches or less; rock
outcrops are él{o preS‘ent

Soil‘s.eh‘.-the Iower side slope consist of fine-textured and markedly montmorillonitic
loose 's‘;'o‘i}-'.with a light-colored surface layer. Weathered shale occiirs at depths of 20
to 40 inches. On the gently sloping (10-30 percent) toe below the mesa, soils are
fine-textured montmorillonitic clay loams. These soils have dark-colored surface
layers and well-developed heavy clay loam subsoils to a depth of 60 inches.

Most of the soils at the developed portion of the Permanent Site are derived from
the detrital colluvium as a result of weathering of the Denver Formation and to a
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lesser extent, the overlying latite. The major distinguishing characteristic of these
soils is a high shrink-swell tendency. The clay fraction of the soil imparts a
significant contaminant attenuation capacity to the unsaturated zone at SERIL. If
small-scale spills of hydrocarbons and inorganic chemicals occur, they may be
expected to be entrained in the upper soilhorizons and not reach the deep aquifers.
However, the absence of a humic layer and the presence of sandy soils mean that
light organic and some anion contaminants would not be retained.

The soils at WERC are more heterogeneous than the soils at the Permanent Site.
The soils are highly variable because they are derived from an ailuwal fan ‘from Coal
Creek Canyon located at the foot of the Colorado Front Range T‘he alluvnum, -which
forms the surficial deposits over much of the site, consists of (ayersaf clayey, sandy
silt with interbedded gravel and cobbles.

The soils at the Denver West Office Complex bas:‘fc;’é“'xl y cbﬁéistﬁf fill material and
disturbed soils. :

3.2.2 General Description of Pollutucn Sources and Controls

The main pathway for potentuaf so;l cor‘rtar’nmatuon at SERI is an accidental surface
spill during dellvery, transfer, or dlspo§a1 of chemicals and fuels. In addition,
potential soil contammat;on could fesult from leaks developing in various
catchment tanks ang neutralmatmn sumps designed to neutralize hazardous waste,
and from fuel storage tahks at seVeral buildings, including FTLB, Biotech Annex. and
Building 16(Sectaon42)

323 Ehﬁv’ijmri':ﬁentalMonitoring Program

SOi"l".'f,:a'I':hf)‘leS have not been analyzed for hazardous constituents. There is no
onqoihg-e_nvironmental monitoring program that includes soil as a study medium,
noris a future program planned.

324 Findings and Observations

The findings involving soil contamination are the result of current and past releases,
spills, or disposal practices, and are therefore discussed within the context of other
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findings in Sections 4.1.2 (Waste Management), 4.2.2 (Toxic and Chemical
Materials), and 4.5.2 (Inactive Waste Sites and Releases).

3241 Categoryl

None

3.24.2 Cateqory |l

None

3.243 Category lll

None

3.24.4 Category |V

None
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3.3 Surface Water

This section deals with surface-water features in the areas surroundihg SERI
facilities, surface-water pollution sources and controls at SERI, surface-water and
liguid waste monitoring programs at the Institute, and findings and observations
related to surface water. Drinking w ater sources and uses are also discussed.

3.31 Background Environmental information

3.3.1.1  Surface-Water Drainage - ‘

in the courtyard in the middle of: the eg”bmldmgs (Figure 2-2). Rainfall and
snowmelt within the courtyard dram into the’f ‘pond, and overflow from the pond is
discharged to the Office Park’s stormwa*ter management system (Section 3.3.2.2).
Lena Gulch runs through another portlori of the Denver West Office Park,
approximately 1/4- mﬂE southwest ef Buildings 15, 16, and 17 (Figure 3-5). The flow
of Lena Gulch everrtualiy empues into the South Platte River, 20 miles northeast of

the site (thurez 1)

Tel

Most of the Permanent Site is situated on the southern slope of South Table
Mountazrt Therefore about 90 percent of the surface drainage from the site flows
in a.,so.utherly direction toward Lena Gulch (Figure 3-5). Most of this flow is first
eithef“iﬁ’tgrcepted by the Welch Ditch or routed through a suburban neighborhood
into a stormwater management canal. Both the Welch Irrigation Ditch and the
stormwater canal then flow into Lena Gulch. The remaining 10 percent flows in a
northerly direction to the Welch Ditch, which also flows from the north side of
South Table Mountain to Lena Gulch. |
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The drainage pattern for the surface flow at the Permanent Site consists of
14 headwater sub-basins, which are described in Table 3-9 and illustrated in
Figure 3-6. Because of the low annual rainfall of less than 15 inches and the small
recharge area, all the streams flowing from the Permanent Site are intermittent.
Although the intermittent stream channels and drainage ditches have sufficient
capacity to carry most flows, there is some floading of residential yards south of the
FTLB during periods of high runoff as described in Section 3.3,2.2.

WERC occupies a generally flat, featureless plain. Drainage is generaHy to the east
via two channels, one in the middle of the site and the other along the southern
boundary (Figure 2-4). These drainages form a series of gull|e$ o the east: c»f WERC
that are the headwater tributaries of Rock Creek. The northem"p@rt;mn of thesiteis
drained by two channels that also form gullies and .. flow mto Coal Creek,

approximately 1 mile to the north. Rock Creek and CoahCréek jolh approximately
10 miles northeast of WERC and eventually flow mtc)‘the South Platte River. |

3.3.1.2  Wetlands and Flood-Prone Ar_ea”éj"“'-

There are no wetlands or flood~pro‘iﬁ,‘_é'g;?é‘.faz'}i".;‘m__‘tlw'ézbenver West Office Park.
Although all drainageways at the."ﬁécm‘é'r'a}ént Site and WERC may contain wet soils
during portions of the year only dramégeway F (Figure 3-6) at the Permanent Site,
which is partially fmed w*th LQﬂCYEte rubble, is recorded to support wetlands
vegetation. This. area encompaSses less than 1 acre, and species include spikerush,
baltic rush, several serdges ‘bluegrass, hemlock, and field mint. In addition, a
number of ephemeral pools or depressions occur on top of South Table Mountain.
These |ocaﬂzeq'afeas are dominated by western wheatgrass and bluegrass.

The as“umated 100 -year floodplains for the Permanent Site are illustrated in
Figure 3 1. The drainage basins with the greatest potential for flooding and off-site
impacts from the Permanent Site are the combined Fy and F basins, the combined
G1 and Gy basins, the combined Hy and H) basins, and the combined || and I3 basins
(Figure 3-6). Runoff from the Fy/F2 basin flows into a storm drain inlet and then into
Welch Ditch. Although this basin carries the heaviest runoff, it is easily handled
because of the proximity of Welch Ditch and a retention basin. The G1/G3 basin
carries the second-highest volume of runoff and has the least impact on adjacent
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TABLE 3-9
SERI PERMANENT SITE DRAINAGE BASIN CHARACTERISTICS

Drainage Area } Average Slope | Flow Length
(acres) (%) (ft)

— T T
B 31 31 1,100
Cy 2 05 900 )
o | 16 03 1,200 5
0| 29 11 2300, T
£ 24 19 1700
Fi 75 10 . 3300 T
F2 55 04, Wi 1,500
Gy 55 '

< 2,100
G 1M
Hy 24

3,000
H> 22

1,300
I 20,

1,200
I, 155", |

Sub-basina

2,500
2,300

Source: SERI, 1987b

a See'.Efrgd'.'el 3. 6
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il

parcels. This is primarily due to the undeveloped nature of the Camp George West
land onto which this basin discharges. The Hi/H; and 11/l basins discharge through
the residential area south of the site, and flows from them may have caused
property flooding (Section 3.3.2.2). On the Permanent Site property, the Hy/H 100-
year floodplain is restricted to drainageways and stormwater management basins.
Thus, developed areas on the Permanent Site are not likely to be flooded.

3.3.1.3 Water Supply and Uses

Water to both the Denver West Office Park and the Permanent Snte ts p.rbwded by
the Consolidated Mutual Water Dnstnct (Con Mutual) and cormes from the Maple

the mountains to the west. Water is supplied to the Perm‘aneﬁt Site through Con

Mutual’s pump station number 14, located about 50_‘ t east ‘of SERI's east
boundary, in the Denver West Parkway rlght of way_,_ Water is pumped from the
":*1_2 [ifich main under Denver

,,,,,

West Parkway.

During 1987, a 2-million-gallon water s‘mrage tank was constructed on top of South
Table Mountain, immediately ndrth of*the Pertianent Site. The tank is connected to
and filled by pump station numbe?- 14 wa the 12-inch main under the Denver West
Parkway and a line in an: easement alohg the western side of the Permanent Site.
Thus, water to the Permanent Sute can be supplied either from the pump station or
the tank. T e

Water at the WERC snte |s provnded by a 500-foot-deep well located at the domestic
pump, houSe mrtﬁe north-central portion of the site (Figure 2-4). The water is
pumped into arS ;000-gallon holding tank where it is chlorinated. Other treatment
mcludes SOftemng and iron removal. The water is then distributed to the Wind
System Bvuvlldmg via an underground 4-inch polyvinyl chloride (PVC) pipe. A 10,000-
gallon holding tank, located adjacent to the Wind System Building and used as a fire
protection reservoir, also receives water from the on-site well.
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3.3.2 General Description of Pollution Sources and Controls

Three types of wastewater are generated as a result of SERI operations -- sanitary
wastewater, industrial wastewater, and stormwater. The sources of these
wastewaters and the treatment and disposal methods used are discussed in the
following subsections.

3.3.21 Sources of Liquid Waste

Sanitary Wastewater ~

Sanitary wastewater is generated from the three bunldmgs at,th‘e Denver West
Office Park; the FTLB, Bioannex, and several trailers at the Permanent Site; and the
Wind System Building and Carpenter'’s Shop at WERC T"he ma,or Zources at all of

""q_,_toﬂets and drinking water

discharges to the Office Park sewer p m" _,._syS*tem and then to the municipal
. Pleasant View Sanitation District’ (PVSD)J;'C veyance system.

At the Permanent Site, s«amtarv wastewater from the building sanitary systems in
the FTLB and the trarlers flcw out’ through underground 6-inch PVC pipes. These
flow into a PVC Lm.e that |nér'e'a'5es from 6 to 8 inches in diameter as it runs east
under Denver West Parkway Near the eastern site boundary, the line becomes 12
inches in dlqmetet It ’chen turns south and connects with PVSD’s 15-inch main line
near Interstate 70 .Sewage from the Bioannex and OTEC facilities flows out the
west srde of the. sn:e through an 8-inch underground PVC line. This line connects to

a P\/SDcoHector in the adjoining residential area.
At WERC","’the piping system from the Wind System Building to three 2,000-gallon

septic tanks consists of a 6-inch cast iron line. Unspecified piping canveys sewage
fromthe Carpenter’s Shop to a fourth 2,000-gallon septic tank.
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Industrial Wastewater

At SERI, most industrial wastewater is the result of research activities, as described in
Section 2.2. Specifically, the major sources are laboratory sink drains in Building 16
and the FTLB, process water from experiments at the Bioannex, and, to a minor
extent, the photography laboratory discharge in Building 15. Liquid hazardous
wastes, which are generated in small quantities in laboratory and research areas
throughout SER!, are generally managed pursuant to the Resource Conservation
and Recovery Act, as described in Section 4.1. However, small amolmts may be
discharged into laboratory sink drains and may include aCrds and bases,
halogenated and non-halogenated organics, and aqueous _he; yf“'metals LAt the
Bicannex, the liquid process waste consists of water (80 percm’t) _:od resudues (10
percent), calcium carbonate (5 percent), and calcium suffate (5 percént) and has a
pH of between 11 and 12. The photography |ab0“
unknown concentrations of silver.

at flows into the laboratory sink

At both Building 16 and the FTLB, wastew’ er‘t
drains is conveyed through acid- resnstac,)f:' lpm.g, which is independent of the
sanitary system, to settling/neutralii'atio ,nks & described in Section 3.3.2.2. At
the Bioannex, process wastewa*ter is trea"ced and temporarily stored in a sump, as
described in Section 3.3.2.2. After treatment or storage, the laboratory and process
flows from all facilities aré- combmed With the sanitary flow. The combined effluent
from the Denver West Ofﬂce Park ‘and the Permanent Site totals approximately
20,000 gallons per day (gpd) (SER! 1987b). Individual flow contributions from the
sanitary and 1_Q,dustrglal‘sys‘_c,ems have rnot been reported. |

A
LoTel
. v

There are ﬁﬁj#ﬁéﬁ&fggial wastewater flows at WERC.
Sté'rfnwéfér

Stormwater is generated by rainfall and snowmelt runoff from paved areas (parking
lots, roads) and rooftops at all three SERI facilities and from undeveloped areas such
as the top and flanks of South Table Mountain at the Permanent Site and most of
the WERC site. Stormwater most likely incorporates oils, grease, lead, and other
metals from paved areas as it flows across the site. In addition, it may suspend soil
particulates as it flows across the undeveloped areas.
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3.3.2.2 Wastewater Treatment and Disposal
Sanitary Wastewater

Sanitary wastewater from the Denver West Office Park and the Permanent Site is
conveyedjthrough the local PVSD trunk line (Section 3.3.2.1) to the Metropolitan
Denver Sewage Disposal District (MDSDD) treatment facility. This famhty has a
secondary treatment capacity of 185 million gallons per day (mgd) and LS presently
treating 155 mad. T

Flats Plant sewage treatment facility.
Industrial Wastewater

Discharges containing silver from the photography faboratory in Bwlqu 15 first
pass through a ueutrallzatlon tank be*ore merging with the sanitary wastewater
flow. The in- ground nolypropylene neutralization tank within Building 1% is filled
with limestone and has ‘an estnmated capacity of 160 galions. The photo-processor,
which is used mfrequently and has a small effluent volume, has no silver recovery

te

.t Py

et Ty

DA L '|.'
B i

The' laboratory dram flow from Building 16, which may contain small quantities of
orgamc and inorganic hazardous materials, is routed through two 1,200-gallon in-
ground ’tanks located outside the northwest corner of Building 16 (Figure 2-2). The
first in the series is an unlined concrete settling tank, while the second is a plastic-
lined concrete neutralization tank containing limestone. Downstream of these
tanks, the laboratory wastewater combines with the sanitary wastewater from the
building and flews to the sanitary sewer and eventually, to the MDSDD treatment
facility.
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Similarly, the laboratory drain effluent in the FTLB, which also may contain small
quantities of organic and inorganic hazardous materials, flows through two 350-
gallon fiberglass-reinforced plastic tanks in a crawl space under the building. The

“first tank is for settling, while the second contains limestone for neutralization.
Immediately downstream, the sanitary and laboratory wastewaters combine and
flow to the sanitary sewer and, eventually, to the MDSDD treatment facility.

At the Bioannex, liquid waste, containing water, wood residue, calcium carbonate,

and calcium sulfate, and having a pH of between 11 and 12, is produmd in batches
‘after experiments are run. The batch is first transferred to A, 000 -gallon
holding/settling tank in the building where it is neutralized tq‘*a pH of batween 6
and 7. Itis then transferred to a 5,000-gallon in-ground concrete-sump lmmedlately
north of the building. When the sump levei reaches 4 GQG vgallcns, the contents are
released in batch to the sanitary sewer and, eventuall ""tﬁe MDSDD treatment
facility.  The frequency of release varles de ,end .ng on the extent of
experimentation but, on the average, occurs eie

At present, SERI is not required by P\/SD to have a W&stewater discharge permit for
Building 16 or the FTLB, since they have a solvent management program which
presumably results in low concentratldi{s'"bf chemicals in the discharge. However,
discharge limitations at the MDSDD, t{ea’tment facility for mercury may be changed
from the present 2.0 ourges per day {6'0.4 ounce per day. As aresult, users such as
SERI may, in the future be requ:red 40 have permits that include discharge limits on
mercury. SERI is requlred to frave a permit for the batch discharge of the Bioannex
sump. SERI hasth:s permlt WIth the condition that 24-hour advance notice be given
before a dtscharge océurs and that a record of the contents of the sump be

provided. SE_R!,_}S can_formmg to these conditions.

Although wastéWater effluent sampling at SERI is not required for permitting
purpdsés,,’samples of wastewater from Building 16, the FTLB, and the Bioannex
sump have been taken. This program is described in Section 3.3.3.

Stormwater

Stormwater is not treated for quality at any of the SERI facilities. However, there
are stormwater management systems and structures at the Denver West Office Park
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and the Permanent Site to control runoff quantity. At Buildings 15, 16, and 17 in
the Denver West Office Park, the ornamental pond in the courtyard receives runoff
from within the courtyard. The pond has an unspecified holding capacity and
overflow is routed through a pipe to the parking lot between Buildings 16 and 17
(Figure 2-2). Runoff from the parking lots outside Buildings 16 and 17 flows to a
detention area to the east of Building 16. The detention area consists of the lower
~portion of the parking lot and an adjacent grassy area. Stormwater from this area is
‘then routed through underground piping to Lena Gulch. Runoff from the parking
lot autside Building 15 flows overland to gutters along Cole Boulevard It is then

‘e

collected in stormwater sewers and routed to Lena Gulch. STl

drainageways (Sec‘uons3 3.1.1and 3.3.1. 2) an mterceptqr/detention charmel along
the north side of the western pOl"thﬂ of Denver West Par way and modlﬁcatmns to

facilities. Stormwater structures on the Permaf n te‘_mdude 13 roadway Cross-

culverts and 5 detention ponds. These d& ntle _pords and their outlet control

structures have been constructed to coif""trol' _of:f"quantity The structures were

designed to retain the difference: fin ru ‘,fo'betWeen the 100-year future (post-

development) and 100-year exlstrng (pre development) storm event, in accordance

-~ with local regulations. But prowstons of 1he regulations do not require design for
more frequent storm events

Neighboring resndents south ofthe FTLB have expressed conceins to SER! personnel
that runoff quantl’més from the developed portion of the Permanent Site, as a result
of the more Lommon smaller storm, may be causing flooding of their properties.
Partlally in resp@nse to these concerns, SER! is in the process of modifying existing
storm dramage facilities at the Permanent Site, including enlarging detention
basma and a|ter:ng outlet structures, to reduce the impacts of peak flows from such
storm’ events on the surrounding residential community.

Stormwater at WERC is conveyed along the natural drainage pattern, which

includes four natural drainageways (Figure 2-4). It is channeled to Coal Creek or
Rock Creek and eventually the South Platte River, as described in Section 3.3.1.1.
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3.33 Environmental Monitoring Program

SERI currently has no environmental monitoring program for surface water. One
sample of snowmelt was taken from the top of South Table Mountain at the
Permanent Site in 1979 (Table 3-10). Turbidity, suspended solids, Kjeldah! nitrogen,
and phosphate were measured above levels expected for unpolluted streams.

Wastewater discharges have been sampled and analyzed at SERI on three occasions
-- March 1986, July 1986, and December 1986. Although the locat|ons for all three
samplmg periods were the same (Buﬂdnng 16 and the FTLB d‘sc‘narges and the

December efforts in the sampling methods used, the persdn:f ahd Iaboratorles
used, and the parameters analyzed. 3 .

organic, and four physicochemical parameters"""“' s samphng and analytncal
protocols were not analyzed during the Stitge les from Building 16 and
the FTLB included the combined lab rato'ﬁ /sar{}tary flow, and were taken
downstream of the neutralnzatuoh/S@tt g tah-ks, while the sample from the
Bioannex was taken directly fror the Sump THe results are presented in Table 3-11
along with applicable publicly- owned treatment works (POTW) user discharge
limitations. Metals and’pH were wikhin discharge limits. Biochemical oxygen
demand (BOD) and chemmat oxygeﬁ demand (COD) levels at Building 16 and the
FTLB, and total sus,pended sohds (TSS) values at all three facilities were lower than
average samtary wastewaxer concentrations (Benefield and Randall, 1980). BOD
and COD values at the: B1oannex while much higher than those for Building 16 and
the FTLB, are mrmal for industrial wastewater (Benefield and Randall, 1980).
Addl‘uonally, the Bioannex sump does not receive sanitary wastewater to dilute the
process ﬂow b

During JUfy and again in December 1986, 24-hour composite samples were taken at
the same locations as in March and were analyzed for 4 metals, 29 organics, cyanide,
gross beta radioactivity, and 4 physicochemical parameters. These samples were
taken and analyzed by an outside contractor. Their sampling efforts were not
observed by the Survey team, and certain sampling nrotocols such as field quality
control procedures, field measurements, and chain of custody were not reported.
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SERI PERMANENT SITE SURFACE-WATER QUALITY*

TABLE 3-10

Parameter Results

Turbidity 27 units

Total Dissolved Solids 80 mg/L

Suspended Solids 12 mg/L

Kjeldahl Nitrogen 0.7 mg/L

Phosphate 0.3 mg/L

Lead Less than 0.01 mg/l i,
Mercury

Source: SERI, 1979

*Collected 3/12/79 from snowmelt at top ¢t Sou

Mountain
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TABLE 3-11
SERI WASTEWATER DISCHARGE ANALYTICAL RESULTS, MARCH 1986 a

‘Parameter Building 16b| FTLBD | Bioannexc DisfhoaaTr\gA(/e %isr‘;ritsd
Biochemical Oxygen 16 36 982 N/Ae
Demand (mg/L)

Chemical Oxygen 41 38 1,690 NAe
Demand (mg/L) ' o
Total Suspended 16 Lo NAAe
Solids (mg/L) | T
pH (units) 8.4 > 5.0
Phenol (mg/L) <0.03 LINfAe
Cadmium (mg/L) <0.005 1.2
Chromium (mag/L) <0.01 7.5
Copper (mg/L) 0.04 4.5
Lead (mg/L) <0.01 15.0
Nicke! (mg/L) <0.01 15.0
Zinc (mg/L) 0.04 =} 15.0

Source; MDSDD, 1986

Grab samples

Sample taken from mariholes dawnstream of junction of sanitary and
laboratory drainsystems.and- the settling/neutralization tanks.
Sample taken-from Bjoanngx'sump.

24-hour average and instantaneous

N/A = Notapplicable ..

o w

® o N

.....
[
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Protocols and quality assurance/quality control for the laboratory analyses are
discussed in Section 4.4. The results are presented in Table 3-12; one parameter that
is not presented but which was found at a high concentration in the sample
collected at the Bioannex in December was acetone (14,000 ug/L). None of the
parameters measured has any corresponding POTW user discharge limits, with the
exception of pH (greater than 5.0) and cadmium (1.2 mg/L). Both pH and cadmium
were within POTW user discharge limits.

The values for BOD and TSS in July and December are similar to thme m March, as
discussed above, although TSS was considerably lower in the. Broanrrex sump in
December. Analysis for volatile organics resulted in undeteqtabfe concentratlons of
all parameters except chloroform and methylene chlorrde “Nh fta% concentrations
were below detectable limits for the three facilities, Wr'eh ‘che exceptuon of mercury
in the December 1986 sample from Building 16. Mthouqh no PQTV\/ user discharge
limits presently exist for mercury, one may be es ablrshed wrthrn the next 1 to 2
years,

Although no wastewater samples, we ,-:,.m 1987, a wastewater discharge
sampling and analysis program wa g esrgned at the time of the on-site
portion of the Survey (December 1987 g The program was to include monthly 24-
hour composite samplmg at the pomt where the Building 15, 16, and 17 and FTLB
discharges connect wrth the PVSD .system and subsequent analysis for a variety of
inorganics, and quarterly grab samplrng just downstream of the neutralization
tanks at Building* 1_6@.nq the“FTLB and subsequent analysis for organics.

(354 caan
None
3342  Categoryll

None
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“.Table 3-11.

o w

. Samples taken from manholes dow

<" source: Gréystone Development Consultants,

" 24-hour composite sample; applicable POT

drain systems and the settling/neutralization tanks.

an

ug/L) were detected.
Not Detected.

Not Analyzed.
Of the 28 parameters
ug/L) were detected.

0 M

Samples taken from Bioannex sump.
Of the 28 parameters tested, only chioroform (

These parameters are from Building 16 only.
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Inc., 1987, SERI, 1987a

W user discharge limitations included on

TABLE 3-12
SER| WASTEWATER DISCHARGE ANALYTICAL RESULTS,
JULY AND DECEMBER 19862
Paramete! Location
arameter Unit |Bldg. 16b| FTLBb |Bioannexc

July 1986

pH , @25°C 6.97 7.16 6.88

Total Suspended Solids (TSS) mg/L 27.0 36.0 2520.0

Biochemical Oxygen Demand (BOD) ma/L 1.0 6.0 340.0

Purgeable Compounds (Volatile ug/L -d. NDe «NDe

Organics) ‘ ‘

Flammability - Lower Explosive Limit ) ji.»\fl;‘?‘;JS0.0
J(LEL)

Phenol .24

Arsenict e, 0,01

Cadmium " 'NAg

Total Cyanides <0.05

Mercury <03

Seleniumf <0.01

Gross Beta 38 +30

December 1986

pH 6.78

Total Suspended Solids (TSS) 27.0 14.0

Biochemical Oxygen Demand (BOD) 66.0 1290.V

Purgeable Compounds (Volatikg:. --h NDe

Organics) A

Flammability - Lower Explosive ] ¥F >150.0 | >150.0 >150.0

Limit (LEL) b

Phenol L o mgiL <0.05| <005 <037

Arsenict o mgiL <0.01 | <0.01 <0.01

Cadmiumf @t ma/L <0.01 | <001 <0.01

Total Cyanides™. " " ma/t <0.05 | <005 <0.05

Merctpy %% U ug/L 59 | <03 <03

Selenfumf’ <. 7 mgiL <0.01 | <o0.01 <0.01
| Gross Beta " pci/t | 92+75] 1680 24 +21

nstream of junction of sanitary and laboratory

20 ug/L) and methylene chloride (221

tested, only chloroform (5 ug/L) and methylene chloride (20




3.34.3 Cateqgory Ili

None

3.3.4.4 Category |V

1. Lack of surface-water characterization. The lack of characterization of surface
water at the SERI facilities precludes an assessment of ambient mppacts of past
and present SER| operations on surface waters.

I
\.

‘~.,‘ R

There is presently no surface-water quality momtormg at any of the SERI
facilities. Surface-water features at these facall’rles mcluds an.ornamental
pond at the Denver West Office Park and mtermlttemt ,treams at the
Permanent Site and WERC. Although there Js né mdtcatlon that significant
degradation of surface-water quality has rred.’ as a result of past and
present SERI operations there are. n ta ’:o., Support or refute this

does not requtre 'a Natlonal Pollutant Duscharge Elimination System (NPDES)
discharge permlt "As a result there is no monitoring requirement for NPDES

permit compllance purposes SERlisrequired to have, and does have, a permit
for the batch dlscharge of the Bioannex sump. Although no monitoring is
reqmred fn “this permit, SERI is monitoring wastewater discharges from
u{idlngs .4},5, 16, and 17 (combined discharge) and the FTLB, and has
""'..,'frn',b?h'itored wastewater discharges from the Bioannex sump, Building 16, and
the FTLB in the past.
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3.4 Hydrogeology

This section discusses regional geologic conditions, groundwater characteristics,
pollution sources and specific controls, environmental monitoring nrograms, and
the effect SERI operations have on the subsurface environment. Much of the
background information is summarized from SERI (1979).

3.41 Background Environmental Information

3.4.1.1  Regional Geology "\.ﬂ

SERIis located at three geographically separate facilities, as deﬁqnbed-fm Sectlon 2.0.
All are situated on the eastern flank of the Colorado me Ra‘nge'of the Rocky
Mountains. Underlying the Denver area is a thick sequence of sedwnentary rocks
consisting of the Denver, Arapahoe, Laramie, and Fax HI”S Spandstone Formations.
In the Denver basin, these strata extend to a depth i abou‘t 12,000 feet, where
/‘dnd “are"the deep aquifers that
supply groundwater to the Denver areay To ’the‘wés‘t these formations gradually
rise until west of SERI the Front Range. 6;‘.‘4& has"folded and faulted them. As a
result, the sedimentary strata rise; sharp]
"hogbacks” in a narrow northwest- tfendmg_ndge zone bordering the foothills.

crystalline Precambrian rocks are encountered

The Permanent Site is duectly south’ of the South Table Mountain plateau, a mesa
formed by weakly- consohdated sedlmentary rocks of the Denver Formation
protected by a resns‘cant la\.a layer around which similar but unprotected rocks have
been eroded The mesa “stands approximately 500 feet above the rolling
topography that gently slopes several miles eastward to the South Platte River. The
mdurated lava cm the mesa top is approximately 30 feet thick, and is classified as a
Iat|te, an extrusnve trach andesite of Paleocene age. The latite is fractured and
promme.niclly displays columnar jointing with numerous secondary vertical and
horizontal-fractures.

The area surrounding the mesa where the Permanent Site is located is subject to
rockfalls and small tandslides. The cliffs along the perimeter of the mesa top are the
primary source areas for loose rock. Dislodged boulders generally fall to the lower
slopes and move slowly to the toe by soil creep. Other colluvium is added by

3-53



preferential ercsion of the Denver Formation. No recent significant landslide
activity has been noted.

The Denver West Office Park is located approximately 1 mile east of the Permanent
Site. Subsurface conditions at Denver West are not expected to vary significantly
from those at the Permanent Site.

The closest major fault to the Denver West Office Park and Permanen"t Site is the

oy
.~
i

Historic earthquake activity is low, with most moderate mtensrty and Iow 1ntensrty
earthquakes occurring in the mountains te the west. There are no m'neral ‘deposits
at SERI that would represent a viable economic resource al’:hough ‘historically
aggregate and clay have been mined in the area. '

ndi ;*ons at the Permanent Site and
] sent and fluvial outwash covers

The geology of the WERC site is very similar to
the Denver West complex However, the Ia-tnte {8

Rocky Flats AHuvrum coHuvrum and valrey‘ f{ll aliu\uum

The Denver Formation, which contalns tf‘re prmcrpal regional aquifer, underlies the
lava caprock at the Permanent Site and alluvrum at Denver West Office Park and
WERC, and consists. of mterbedded claystone, siltstone, sandstone, and
conglomerate sequences It s 430 feet thick and is considered to be of upper
Cretaceous ar;e (Frgwe 3, 8)

EULN

34.1.2 "vﬁ”rfircirgﬁ_egloiiv'

Twﬁéiéendﬁtone'u"ﬁits within the sequence of sedimentary strata described in Section
3.4.1:1 a"—f’the Arapahoe and the Laramie (Figure 3-8) -- are also important aquifersin
this se'dﬁ'ence, in addition to the Denver Formation, described above. The
Arapahoe Formation consists of a claystone with interbedded sandstone lenses near
its base. It is approximately 450 feet thick; however, the permeable zone (aquifer)
is thin and occurs as interconnected sandstone lenses about 600 feet below SERI.
This uriit is underlain by the Laramie Formation, which is up to 600 feet thick. The
upper part of the Laramie Formation is nearly impermeable and consists of several
hundred feet of shale with low transmissivity. It is considered an aquiclude since it
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effectively prevents vertical migration of groundwater between the Arapahoe
Formation and the Laramie-Fox Hills aquifer. The lower part of the Laramie consists
of interbedded sandstone and kaolinite claystone. This unit and the underlying Fox
" Hills sandstone are collectively referred to as the Laramie-Fox Hills aquifer, which
lies more than 1,300 feet below SERI and is approximately 100 feet thick.

Groundwater also occurs in a shallow perched flow system in the colluvium and the
upper strata of the Denver Formation at the Office Park and Permaneht Site. This
shallow aquifer underlying SERI is responsive to surface runoff and rapid
infiltration. Since it is recharged by infiltration of incident prectputatlon perched
groundwater levels are highly variable, ranging from the gmund surface ‘during
precipitation events to nearly dry conditions in the summer. Thl§ aqutferls confined
by a siltstone/shale aquiclude approximately 100 feet below the sw‘face As aresult
of the Denver Formation's low vertical permeabn]rty and, hetefogeneous lithology,
the general infiltration rate and horizontal flow rat

re ,_relat:vely slow, whereas
localized rates in highly fractured areas are;gadii:_&ﬁ :

‘anent Slte and Denver West Office Park
‘s;i'ri,The perched aquifer was used by

Most private wells in proximity to the Pe
terminate in the shallow perched aﬁul’-‘ :
residents prior to 1960 as a potable water source, but since 1960 when the area was
converted to municipal supply, the shallow wells have been relegated to landscape
irrigation and other non potable uses A few shallow wells sporadically run dry
during summer months and anumber of dug wells have collapsed.

l

At the Permanent St‘ce and the Denver West Office Park, shallow groundwater
movemeri 15 mrUaHy away from the top of South Table Mountain, as it follows local
surface water dramage channels (Section 3.3) and then trends northeast. Shallow
groundwater conditions at the Office Park may be affected by the extensive fill
placement and surface restructuring as a result of the site’s construction activities.
Deep §rbundwater flow is also to the northeast toward the zone of regional
discharge along the South Platte River (Figure 2-1).

At the WERC site, groundwater is found primarily in the Laramie-Fox Hills aquifer
and flows to the east. However, shallow groundwater is found in the Rocky Flats
Alluvium, colluvium, and valley fill alluvium, which flows towards the South Platte
River (Figure 2-4).

UJ
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There is one production water well located at WERC in a pumphouse; its reported
depth is 500 feet and effective yield is approximately 30 gallons per minute (gpm).
This well supplies all process water to WERC. Commercial bottled water is used by
WERC personnel as the principal potable drinking water source.

3.4.2 General aw u/ptmn of Pollution Sources and Controls

o

3.4.21 Sources of Groundwater Pollution

Although no subsurface contamination is known to .e: st a’t SERi shallow

SERI. The shallow perched aquifer at the Permaner.t Srte;;ls xhe“most susceptible to
degradation from spills or releases since this areg ‘LS a recharge point and has rapid
flow conditions. Potential sources of shallow, gro( dwatéc contamination at SERI

may include:

° the Boneyard northwest of th £TLB: atthe Permanent Site (Section 4.1);

o thefillinthe dramagé channel northeast of the FTLB (Sectlon 4.5),

e the fuel 01I and heat transfer fluid storage tanks at the FTLB (Section
4.2.1. 5) Rt
o .,th‘éﬁgaséli-fﬁ_é,stbrége tanks at WERC;
L catc'hment tanks and neutralization tanks at Building 16 in the Denver
ST West Office Park, and the Bioannex and FTLB at the Permanent Site
) (Section 4.2.1.5);

® mishandling of hazardous materials at Building 16 and the FTLB (Section
4.1); and

° sewage holding tanks at WERC (Section 4.2.1.5).



3.4.22 Controls of Groundwater Pollution

Pollution controls at SER! include such administrative and physical methods as
careful handling of chemicals and the use of polyethylene liners in concrete holding
tanks. Fuel storage tanks are monitored by extrapolating usage figures from known
delivered volume.

Surface-water flow is diverted by drainage canals at the Permanent Site and
stormwater sewers at the Denver West Office Complex (Sectlon 33 Waste
'4.1). Hazardous waste and chemical storagn/transfer areas are contamed and have
catchment and neutralization tanks to retain spills and Ie,aks (Sec’tmn 3.3).

3.4.3 Environmental Monitoring Program

3.4.3.1 Introduction

The groundwater monitoring networlég nsist w:of elght residential wells Ioca‘red
within 1 mile of the Permanent Sute as,; r-i.bed below and depicted in Figure 3-
The wells were chosen from 50 walls ity the area to obtain a representative sample
of groundwater in the area around SERI. The first five wells listed are the
monitoring sites se!ected m 1982 WeH number 8 was selected in 1983 to replace
well number 2, whrch is no. longler in use. Wells number 6 and 7 are alternate
sampling pomts K ‘

Well numbem 16610W 9th Avenue
Dep’ch Approximately 100 feet
"-Use Irrigation
£3ge: Unknown
Sample Record: 1982 to present

Well number 2. 795 Mcintyre Street
Depth: Approximately 85 feet
Use: Domestic Supply - Abandoned
Age: Unknown
Sample Record: 1982-1983
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Well number 3. 1245 Meadow Sweet Road
Depth: Approximately 35 feet
Use: Irrigation .
Age: Unknown
Sample Record: 1982 to present

Well number 4. 1541 Alkire Court
Depth: 40 feet
Use: Irrigation
Age: 3/30/61
_Sample‘Record: 1982 to present

Well number 5. 1490 Nile Street
| Depth: Approximately 110 feet,

Use: Irrigation

Age: Prior to 1950

‘Sample Record: 1982 ta r ;,é"ni;;,_.

Well number 6. 1290 Nile Street -
Depth: Approxlmate{y 140 feet
Use: Domesttc;Supply
Agel UnknoWn
Sample Recqrd None alternate

Well number 7 1280 Omhayd Road
| ;,iDeptt Approximately 28 feet
“{kse: lrrigation

Age: Unknown

Sample Record: None, alternate

Well number 8. 1390 Hawthorne Road
Depth: Approximateiy 30 feet
Use: Irrigation
Age: Priorto 1956
Sample Record: 1983 to present
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All the wells are privately owned and, except for well number 4, construction details
and date of installation are unknown. No well logs are available for the monitoting
wells and all current use is for local irrigation only. Sampling and analysis is
performed by outside contractor laboratories. The contractors did not have written
protocols on quality assurance (QA) and quality control (QC) and did not report the
results of routine checks that may have been used. ‘ |

Sampling was not observed during the Survey, and the descraptton of sampling
methods in the reports submitted to SERI gives only a cursory acmunt of procedures

The wells are reported to be purged prnor to sampling, samples are retamed in

delivered the same day to the laboratory. No field b{; AL
field tests such as pH, conductivity, and temperatu{e are !
collection. ’

3432 Monitoring Parameters

Starting in 1982, semi-annual and qu_'_' __-{y a:mpﬁlmg was performed on the above
wells with analysis for 26 parameters and 13 parameters, respectively. Since then,
the number of parameters has Lhanged and sampling in July 1986 included analysis
of 12 inorganic parameters used as mchcators of contamination and 8 parameters in
December 1986, whmh mcluded selected volatile organic compounds (VOCs)
(Table 3-13). No enmronmenta%samples are collected at WERC.

3433 Momtprmq Data

There lS Currenuy no evidence that groundwater is contaminated off-site since
shallow wells in the ' _nver Formation within a 1-mile radius of the. Permanent Site
show etﬂj‘er background levels of various potential contaminants or no detectable
concentrations (Greystone Development Consultants, Inc.,, 1987). The local shallow
groundwater is slightly alkaline and is similar to the regional groundwater found
along the entire Front Range witi respect to dissolved constituents. No anomalous
values were indicated by the analytical resu ts. However, this does not preclude the
possible contamination of the local shallow groundwater system directly under the
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TABLE 3-13

SERI GROUNDWATER SAMPLING PARAMETERS

Purgeable Compounds W

(volatile organics)

Parameter July 1986 December 1986
Total Dissolved solids (TDS) | * -
Mercury * .
Nitrate X *
Selenium * -
Chloride ¥ S
Fluoride * -
Sulfate * N
Turbidity * w
pH N "
Radium-226 *
Gross alpha *
Gross beta o *
Total Suspended Solids(TSS,;)l-fj-.. ‘ . &3 *

: . *

Source: SERI, 1987a.,

* Analyzed.”
Not Amalyzed-
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Permanent Site, since the wells used during the monitoring program are distant
from the site and may not reflect local groundwater quality or conditions.

34.4

3.4.4.

344

344,

344,

Findings and Observations
1 Category |
None ‘ ,I;;:‘f.: ‘
2 Cateqory |l
None
3 Category I
None
4 Category IV -

Ineffective groundwater momtonn_q proq_am The current groundwater

monitoring program is meffec‘swe it |dent|fy|ng the Permanent Site's impacts
on groundwater qualrty

Groundwater’data turren’tly collected by SERI are reported in the Annual Site
Enwronmental Repart As stated in the 1986 Annual Site Environmental
Repan‘. (SERI 1987a) the current monitoring well network was designed to

_,.mclude 'représentatlve upgradient and downgradient wells for monitoring.
.j"};."Lut the well network is remote from the sites that it was designed to monitor
"‘«(’Flgure 3-9). The water quality of the wells may be compromised by local

evepms unrelated to the SERI complex, since all the wells are shallow and are
responsive to localized recharge and potential off-site pollution sources. None
of the monitoring wells could bé expected to intercept a credible spill or
chronic leak from the SERI complex since their remote location and shallow
construction could allow a contaminant to circumvent the well point or
become diluted before the plume front reached the well point. Additionally,
no well logs are available for the monitoring wells and specific constructior,
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details and dates of completion are not known, making it difficult to interpret
results of analysis on water quality or physical characteristics such as site-
specific flow direction and rate,

Contrary to what is indicated in the environmental monitoring report, no
upgradient wells are sampled since shallow, local groundwater flow at SERI
originates from South Table Mountain and no wells are located in this area.
Shallow upgradient weills would need to be located on the mesa slope to

'.
Vo

reflect background conditions at the Permanent Site.

RE )
\l

Additionally, wells huve been sampled meadtcally by varmus ron“ua«‘rors
using different sampling methodologies and possibly. dlf uwm I]huratury

procedures, making data correlation difficult. There, vveré 1‘\0 wrltton QA/QC

procedures for sampling and analysnc of groundWater and ‘ehain of custody -

was not documented prior to 1987, thareby comproma%mg the Vcihdlty of data
obtained prior to that time. Uurmg sanxpllng/ parameters such as
temperature, pH, and conductivity, vvfur h may provlde information indicating
possible anomalies if subsequent; faboratory Mreasurements are signi ficantly
different from field paramuers were *not measured. Since 1987,
groundwater-related QA/{JC mformatlon has been specified by SERI in
contracts in a cursory fdshmn Hovvwer contractor deliverables to SERI have
not included QA/QL. lnformdtnou. making an accurate interpretation of the
data quality d|f‘,fr‘i‘,u|tA e

Despxt@ tho méff@ctwenesJ of the current groundwater monitoring program,
the ccﬂ (—’*CUW' mm*ri‘cormg network is historically indicative of shallow water
4ual|ty uve‘r Q. targe area and therefore establishes background shallow
...-:groundwater qual:ty on aregional basisonly.
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SERI currently possesses a U.S. Environmenial Protection Agency (EPA) small-
quantity generator (SQG) identification number giving the address of the Denver
West Office Park.

All hazardous waste generated at SERI is handled by the Environmental, Safety, and
MHealth (ES&H) Group. However, no documentation exists at SERI completely
describing the procedures by which hazardous waste, once generated, is stored and
prepared for off-site shipment. Some hazardous waste handling p:omdures have
been documented in Section VII-B8 of the SER! Environmental Jafemy and Health
Manual. However, these procedures have not been updated since, lune 45 ‘1981 and
Federal regulations addressing this subject have evolved mmﬁdomb(y sinde that
date. The follovvmg four topics are among those addremssed i the mdm,ml and are
discussed below with regard to their implementation; a& ()bser\md by the Survey
team: waste classification, waste containers, eroval of ChemlCdl waste containers
from the laboratory, and waste disposal. ’ :

Waste Classification

The waste classification procedure at g i_ _|‘s.imehded to help identify and classify
hazardous waste into a few general cé‘tegorles The procedure states that chemical
wastes are to be segregated into coﬂecf&ble and noncollectable materials. The
noncollectable chemical Wastes whlch are to be disposed of down the laboratory
drains at the pomts QF genehatlon are identified by the following eight broad
categories . '.,_ RE
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SERI currently possesses a U.S. Environmental Protection Agency (EPA) small-
quantity generator (SQG) identification number giving the address of the Denver
West Office Park.

All hazardous waste generated at SERI is handled by the Environmental, Safety, and
Health (ES&H) Group. However, no ducumentation exists at SERlI completely
describing the procedures by which hazardous waste, once generated, is stored and
prepared for off-site shipment. Some hazardous waste handling procedums have
been documented in Section VII-B of the SER! Environmental Safety ahd Health
Manual. However, these procedures have not been updated since, June t; S1981 and
Federal regulations addressing this subject have evolved confn‘dorably since that
date. The following four topics are among those addressed i the manual and are
discussed below with regard to their implementation: as obserVed by the Survey
team: waste classification, waste containers, removal of’ chem:cal waste containers
from the laboratory, and waste disposal. - '

Waste Classification

The waste classification plocedure at QERI s, mtehded to help identify and classify
hazardous waste into a few genéra% categorues The proceaure states that chemical
wastes are to be segreqated into coHecmbIe and noncollectable materials. The
noncollectable chemical Wastes whlch are to be disposed of down the laboratory
drains at the pomts of generatson ‘are identified by the following eight broad
categories : B3
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The given list of collectable wastes, though only a partial list, is more specific but
overlaps substantially the list of broad categories identified as noncollectable (Table
4-1).

The laboratories typically have Safe Operating Procedures (SOPs) that do not
address waste disposal except to mention that hazardous waste is to be placed in
the available waste containers. SOPs typically do not address waste classification or
identification. In other cases, laboratories are operating without app’i‘oved SOPs.
Nearly all laboratories in Building 16 at the Denver West Office Park! and m the FTLB
at the Permanent Site are currently using solid and liquid chemicals wh:Ch when
disposed of, would be a hazardous waste. Laboratories 103, 190 215 218, 3’68 369,
and 454 in Building 16 perform research involving the use of tomc gases including
arsine, diborane, germanium tetrahydride, phosphine, and sllane Pump oil used in
operating the gas containment systems for these gases becomes ‘contaminated and _

they use is presented in Table 4-2. WERC and the remamder of the buildings at the
Denver West Office Park and the Permanent S|te use chemical substances in only
extremely small quantities and are not cunentlygeneratmg hazardous war.es.

oW, L
RN AP ]

In laboratories where liquid hazardous waste is generated, two hazardous waste
satellite accumulation containers are. typmally used for the collectable wastes. The
accumulation contamers are marked either "AQUEOUS WASTE" or "ORGANIC
WASTE" and are marked with thelaboratory number where they are kept. In some
cases, a plastlc contmner |s used to accumulate organic waste and no distinction is
made between halogenated and nonhalogenated organic solvents. Other
hazardous. wasjes mciudmg other hazardous liquid wastes and hazardous waste
sonldsrxhat arf; generated in the laboratories may be collected separately from the
aqueou‘ -and ofganic waste; however, this separation is decided by the Laboratory
Supervusor without specific written guidance, and the ES&H Group isinvolved in this
decision’ only when sorequested by the Laboratory Supervisor.

Waste Containers
The Safety Policy/Procedure for waste disposal requires that three separate,

standardized containers be used for the satellite accumulation of hazardous wastes
at each point of generation. The three containers are to be clearly labeled (black
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TABLE 4-1

COLLECTABLE CHEMICAL WASTES AT SERI ACCORDING TO SAFETY
POLICY/PROCEDURE VII-B

Waste Type

General classes of collectable
chemical waste

Waste Description

Flammable liquids
Carcinogenic substances
Concentrated mineral acids
(1.e., concentrated nitric and
sulfunc acid) -
Aqueoussolutions contammg heavy
metals .
Heavy metals (i.e. mercury)
Any radiocactive materlal

N

Stable |Sotopes IO

Specific classes of collectable
chemicals

'_-vf

Aromatic hydrocarbons
Aliphatjc hydrocarbons
Cyclic Hydrocarhgns -
Substituted hydrgcarbons
Halogenated.hydrocarbons
Hydioflusric acid
Concentrated mineral acids

Lo | Adueoussolutions of heavy metals

Aldehydes

cannot be disposed of through thé
building drainage system

—

Noncollectable chemicals whieh ™.

-Perchlorates
*.}Solutions to media containing

pathological or mutant bacteria
Peroxidizable chemicals

R

Source: SER|1984
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lettering on a yellow field) "HALOGENATED ORGANIC SOLVENT WASTE,"
"NONHALOGENATED ORGANIC SOLVENT WASTE," and "AQUEOUS WASTE." In
addition, special waste chemicals that cannot be placed in one of the above three
containers are to be handled on a case-by-case basis. Finally, waste oil from the
pumps and motors used in the laboratories is to be placed in the original container
and is to be recycled. No distinction is mentioned between nonhazardous waste oil
and hazardous (i.e., contaminated with heavy metals) waste oil.

The procedure aiso specifies that the two solvent waste contamers .are to be
constructed of metal and the aqueous waste container |s to be constructed of
polypropylene plastic. - ‘
Furthermore, each container is required to have a Iogsheet that s fo be completed
each time waste is placed in the container, stating:the date, themdnwdual using the.
container, the name of the waste, and its physmalf‘?descrlptnon pH, and volume.
Each logsheet isto be identified by Iaboramry rmbm n‘umber and is to state whether
the corresponding container is for orgaric ot aqueous waste.

In practice, only two contamers are 'Lrsed;';aae for ‘organic waste” and one for

"aqueous waste.” The contamersare frequently but not consistently accompanied
by a logsheet rolled up and placed under the container handle, and the logsheet is
often not marked W|th the. ‘raboramry number or the waste container type to which
it belongs. In some cases Iogsheets are located in arbitrary locations elsewhere in
the Iaboratory, separate from their corresponding containers. Logsheets for
aqueous waste contamers “when kept rolled up under the container handle for
several rm:mthst have in some laboratories begun to deteriorate from acid
exposure such that they crumble when they are unrolled.

Mosi*-'],"a'.boratory logsheets and waste containers identify very small amounts of
collectable chemical waste despite the fact that they are storing substantial
quantities of some chemicals typically associated with hazardous waste generation,
including liter-sized or larger bottles of organic solvents such as benzene, toluene,
methylene chioride, dichloroethane (DCEA), and trichloroethylene (TCE). For
example, Laboratory 387 in Building 16 had not placed any hazardous waste in
either the aqueous or the organic waste containers at the time of the Survey despite
the presence of several gallons of solvents. The presence of these solvents (a solvent
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inventory is shown in Table 4-2) suggests that they would be used and that at least
some measurable quantity of organic waste would be generated. In some cases, the
quantity of waste inventoried on the container logsheet does not correspond to the
quantity of waste visible in the container. For example, the organic waste container
in Laboratory 369 in Building 16 contained 1 to 2 liters of waste, but the
corresponding container logsheet was blank.

Since the periods of accumulation between waste collection events are'\}arierbte and
may extend for several months or longer, actual waste generation. rates Can only be
grossly approximated. Over several months or years, an average rate may be
calculated from waste shipment manifests; however, it is not pcssible to décument
that the monthly hazardous waste generation rates consrstenﬂy falt" below the
RCRA small-quantity generator limit of 1,000 kg. I‘he level of- research activity
fluctuates considerably over time, and consequer’rt!y the actuar waste generation
rate is expectec to vary as well. ‘ Sl

.
i e
B

Removal of Chemical Waste Containers,‘"f'rprﬁ’.thg Al‘_'zsh,t_“;gratory

The waste removal procedure states that the satellite accumulation waste
containers in the laboratories are to be c,ollected once each week by the Facilities
Management Branch and transported to the SERI chemical waste processing area.
The contents of all the. accumulatron contamers belonging in the three standardized
groups are then to be transferred to one of three corresponding 55-gallon drums.
The procedure speufrés what protective equipment is to be worn and that at least
two staff members are to be present when the waste is transferred between the

Iaboratory Wast‘e accumulatron containers and the drums.

Tal practrce the ‘waste accumulation containers are not collected weekly but at
mfrequent intervals, usually at the request of the Laboratory Supervisor. The waste
accumulation containers in these laboratories, usually 3 to 5 gallons, typically
contain only small amounts of waste, usually 1 liter or less, which has been collected
over periods ranging from less than 1 month to nearly 2 years.

Four factors, including (1) the general lack of control by the Laboratory Supervisors

and the ES&H Group over waste identification and handling, (2) the apparent
discrepancy between the quantity of chemicals used and quantity of collectable
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waste generated, (3) SOPs that do not address specific waste identification and
handling procedures to be used in individual laboratories, and (4) the Safety
Policy/Procedure guidance allowing disposal of hazardous waste down the
laboratory drains, are evidence that an unmeasurable quantity of potentially
hazardous waste is being disposed of in the laboratory drains. Organic and metals
analyses performed on the wastewater effluent from SERI facilities (Section 3.3)
indicated that permissible maximum disposal concentrations stated in 40 CFR Part
261.3(a)(iv)(E) of RCRA were not being exceeded. However, no atﬁélyses were
performed in 1987. ;‘\,

Y

.

‘e

,,,,,,,
s

building, which is currently being used as a 180{270~day haZardous waste
accumulation area. In some instances, the wastes are mstead transported to and .
stored at the Permanent Site in Room 104, A"I ‘ TLB  For hazardous waste

van over public roads by the ES&H staff to'Bu" dmg 15 The normal route taken for
this trip uses Denver West Parkway,., De "ve!r West Marriott Boulevard, and Cole
Boulevard and is shown in Flgure 4 1 Wastes typically are not generated at WERC.

While the waste accumulatlon contamers are being transported to Room 115 and
emptied, no extra waste accumulat}on containers are kept in the laboratories for
hazardous waste ctx}lectlon untll the original waste accumulation containers are
returned. The tumaround tlme to have an accumulation container emptied and
returned to the Iaborawry is approxnmately 1 week during which no means for

Room 175 isa small room at one end of the first floor of Building 16 (Figure 4-2). Its

approximate dimensions are 8 feet by 20 feet. The room contains a cabinet that has
an interndl drain to control spills and contains two 55-gallon drums. The cabinet
drain empties to a 100-gallon polyethylene underground storage tank (UST),
reportedly located adjacent to the building (Figure 4-2). The room also contains
two other drums, a table with a pumping apparatus to transfer waste from
accumulation containers to drums, several bags of absorbent material for spills, a
laboratory countertop and sink, a single water-filled fire extinguisher, a steel
shelving unit, and several dozen waste containers of varying sizes and
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configurations. Full containers are mixed with empty containers. Containers may or

may not be marked to identify their contents, and the means of identifying .

containers varies. Some containers have removable labels, others have their
contents handwritten or stenciled directly on the container, and still others are
identified by virtue of being product containers into which their original contents,
now a waste, have been placed. These containers are stored on the floor around
the perimeter of the room or on the steel shelving unit. A complete, formal
inventory of all the wastes being stored in the room is not maintaine‘d'!‘ The room
has no telephone, no emergency action informaticen posted, no emergency internal
alarm, and no floor drain or curbing to control major spills. .

Once the waste accumulation containers are recewed m the 180/270 day
accumulation area in Building 16 from either the" off mte Pérmanent Site or
elsewhere in the Denver West Office Park, the cohtents ofthe aqueous and organic
waste accumulation containers are pumped mte ‘2 prrespandmg 55-gallon drums
of aqueous and organic waste. At that ti me,"‘ he T6gsiteets for the accumulation
containers are clipped to the cabinet: |n Whi(‘.h the two drums 27e staged. Only a
single person is typically present durmg thczl stte transfer. After the accumulation
containers have been emptnad They -are~.rinsed in a laboratory sink in the
accumulation area, then stored’ rq‘ .’ghe d:guhty until they can be returned to the
laboratory from which they originat‘édf;»

In addition to the accumulatton contamers of aqueous and organic wastes, other
waste contamers may be collected and transported to the 180/270-day
accumulatton area. Thls aiso is usually done at the request of the Laboratory
Supervnsor These contamersmclude but are not limited to, waste oil contaminated
W|th heavy metals ‘such that it is hazardous (EP toxic), other uncontaminated
(nonhazardoua) waste oils, hydrofluoric acid, ethers, mercury, and unidentified
wastes Two separate drums for waste oils and hydroflueric acid, located outside
the containment cabinet, are maintained in the 180/270-day accumulation area.
When these wastes are received in the facility, they are transferred to the
appropriate drum. Each of the fou  different drums in the facility (aqueous waste,
organic waste, waste oil, and hydrofluoric acid) are typically stored until they are
filled, regardless of how fong the drum contents accumulate, even if the
accumulation periods exceed 180 or 270 days, which are the maximum allowable
time periods that a small-quantity generator can accumulate hazardous waste

4-12
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according to the RCRA regulations found in 40 CFR Part 262.34. Other identified
wastes are stored in the containers in which they were received.

Both hazardous and nonhazardous waste pump oil is received by this facility.
However, only one 55-gallon drum is maintained for centralized storage of waste
oil. This drum is marked "WASTE OIL," but it is not clear whether the drum is
intended for the storage of hazardous or nonhazardous waste oil or a mixture of
both (which would then be hazardous by virtue of its hazardous compdﬁent).
Unidentified wastes are also stored in a variety of contamers in the 180!270 day
accumulation area. The unidentified wastes include at least, tw -'5:
and organic waste accumulation containers that were rec
without accompanying !ogsheets other wastesin vand '
that were never identified at their generation poiti
smaller) of hazardous waste already shipped;off
kept in their original containers and are stpre
facility, either on the floor, on shelves .
facility, or on the steel shelving unit b v wa!ilf'epposute the laboratory sink. The
unidentified waste containers xyplca ate riot labeled as such. The unidentified
wastes have been stored for an mdefmlte period, and no records are kept
concerning their past or, present d|spﬂ$|t|on Since any unidentified wastes must be
analyzed and |dent|fne,d to allow pmper disposal, and no analysis is scheduled to be
performed in the future, the. ccmtamers are expected to remain indefinitely in the
storage facullty Chemlcal anaIyses of unidentified wastes are performed
occasaonally wallow the wastes to be removed from SERI.

Besudes Room 115 in Bwldmg 16, hazardous waste is also accumulated in a second
SER] laca’uon in‘Room 104 at the southeast corner of the FTLB at the Permanent Site
(Fugure 4-3). This room is an outdoor, covered storage area similar to a loading
dock. THis facility receives waste from Building 16 and the FTLB. Convenience
generally dictates where the waste will be stored. Factors such as waste type, waste
quantity, type of container, whether the waste is identified, potential reclamation

of the waste, whether the waste will be recontainerized, and available storage

gaiion aqueous
Ved "Gy “the facility
_‘éor'rtamers of 1liter or less
and sample bottles (250 mL or.
The,nidentified wastes are
ry Iocatlons at the storage

space, are considered in determining where the waste will be taken.
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The management of this facility is similar to that of the facility in Building 16.
Containers are placed at random locations in the facility, and most containets are
marked in a variety of ways to identify their contents. Some containers are not
marked to identify their contents, and empty containers are interspersed among
full or partially full containers. Mixed among the waste containers in the facility are
avariety of nonwaste materials, including empty compressed-gas cylinders, a can of
gasoline used for fire prevention demonstrations, and approximately 550 pounds
of Freon 12 and Freon 22 product. A complete, formal mventory of aH the wastes
being stored in the room is not maintained.

'».

Building 16 in that it has a floor drain and a nrcumfe'erft{al splll contamment curb,
although the curb is interrupted to allow dollies and’ other whee#ed vehicles into
the facility. The facility also is equipped with a te{ephon i fird extinguisher, and -
dry-chemical sprinkler system. The floor draifi’ fof the facnhty leads to a 500-gallon
concrete U? !ocated behind the east wall af thefacnlnty Wigure 4-3).

The trarsfer of waste between accumula\;tdn comamers and drums, if necessary, is
not normally performed at the FT‘LB facmty Instead, waste accumuiation
containers are usually transported xo the Building 16 facility for such transfers. The
procedures followed for’ such transpat’tatuon have not been documented, and no
records are kept on thss actlv;ty

In addition to, the above mentloned two primary waste accumulation areas at the
Permanent Srte and the Denver West Office Park, three cther areas are being used
for storage Qf pdtentxally hazardous wastes.

Ai"fhe-"}f’-e‘rmanéht Site, an outside, uncovered boneyard is located on a filled-in,
gr'adAéd'f*a_rea on the steep, southern side of South Table Mountain (Figure 4-4). A
wide vé'r'i'ety of materials left over from research activities are stored here for
indefinite periods. Potentially hazardo'.s waste materials include approximately 10
unlabeled, unidentified containers of liquids varying in size from 1 to 55 gallons,
and approximately 20 unlabeled drums resorted to contain calcium carbonate and
sodium nitrate salts, some of which are empty. Other materials are primarily
excessed government property and include scrap wood, metal, building materiais,
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and electrical equipment; process equipmentincluding pumps, blowers, piping, and
tanks; and a junked car.

The two other areas being used for storage of potentially hazardous waste are at
WERC (Figure 4-5). At Area 3.1, 24 lead-acid batteries are being stored outside on
pallets, and at Building A-60, a drum labeled “COLD LIQUID WASTE" is being stored
outside on a pallet outside on the south side of the building. In both‘cases, there
are no provisions for secondary containment, and the length of tim‘i_fé";‘the wastes
have been stored is unknowr. USRS

Waste Disposal

The Environmental Safety and Health Manual requﬁ’a Tthat the ES&H staff be
responsible for final disposal of all chemical waste’ :genera,ted at SERl and that the .
maximum quan*ity of chemical waste stored at
exceed 1,000 gailons (SERI, 1984).

Hazardous waste stored at the Busldmg 16 angi FTLB 180/270-day accumulation
areas is removed from SERI for off: S|te drsposa] by two separate contractors. In 1985
and 1986, the quantities of hazardcsus waste generated at SERI and disposed of by
these two contractors we_re 7,71 7 kg an_d 1 142 ka respectively (SERI, 1986a; 1987a).

The nrimary cohtractor used fOr off-site hazardous waste transportation and
dispoialis Rollms Enwronmental Services, Inc., which disposes of the vast majority of
hazardous wa’ste generated at Building 16 and the FTLB. Shipments of hazardous
waste are’ dtappsed of by Rollins at an approximate frequency of twice per year
(SERY,, 1987b) “The tlmmg of visits by Rollins to pick up a shipment o” hazardous
waste is determmed by factors external to SERI. Visits are scheduled in accordance
with’ th:qse of other small-quantity generators in the Golden, Colorado, area in
order to-share waste shipping costs. Since the timing of the visits is beyond the
contrel of SERI and a complete, accurate inventory of wastes is not maintained, SERI
canrot easily determine whether either its own 1,000-gallon maximum storage limit
or the RCRA small-quantity generator 6,000-kg maximum limit has been exceeded.

The ES&H Group does not perform most of the activities associated with preparing
the waste for shipment. SERI employees inventory the wastes on the EPA hazardous
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waste manifests that accompany the shipments; however, Rollins personnel
perform the container labeling, sorting, and labpacking or other
recontainerization. Rollins removes hazardous waste from both the Building 16,
Room 115, and the FTLB, Room 104, 180/270-day accumulation areas.

Wastes shipped by Rollins are disposed of or treated in one of two Rollins RCRA-
permitted treatment, storage, and disposal (TSD) facilities, both of which are over
200 miles from SERI. The segregation of wastes between the two facilities is
performed at SERI by Rollins personnel. The majority of wastes are; dlqused of ata
landfill in Baton Rouge, Louisiana; incinerable wastes are treatéd:in an munerator
in Deer Park, Texas. The combined volumes of these ship ner ;s, have averaged
approximately 40 drums per year. e

The second contractor relied on for hazardous wajte disp sal isthe Oil and Solvent.
Process Company (OSCO). SERI disposes of wast \itﬁ*-bSCO. OSCO operates a
RCRA-licensed storage and treatment faf;iliy q in Henderson, Colorado,
approximately 20 miles northeast of Sf:RI ,rnce the facrhty is located within 200
mrles of SERI, "

recontainerization of waste assocrated wrth these shipments. However, SERI has no
documented procedures descrubmg w,hat activities are to be performed by SERI
personnel in connection wrth these; shrpments After leaving SERI, the waste is first
received by the RCRA permrtted OSCO TSD facility. Only after OSCO receives the
waste is it determmed how the waste will ultimately be managed. Some of the
waste, once cleaned LS acceptable for sale as supplementary boiler fuel The

Iandfui]s m West Covma California, and Kettlemen Hills, California.
Norr'cé.ill.é‘ctable Chemical Wastes

As stated earlier, an unmeasured volume of potentially hazardous waste is disposed
of in the laboratory drains at Building 16 and the FTLB. In addition, a photographic
laboratory located on the first floor of Building 15 is known to be disposing of
chemical substances down the drain. In all three buildings, the flow from the
laboratory drains eventually enters the public sanitary sewer system. However, all
three buildings process the waste through either neutralization or



neutralization/settling systems before allowing it to enter the sewer (Figures 2-2
and 4-3).

Building 16 and the FTLB both have systems similar to each other. Each system
receives discharges from the laboratory drains only, which travel in corrosion-
resistant glass piping to a settling tank. The overflow from the settling tank passes
through a limestone-filled neutralization tank. Fist-sized cobbles of limestone are
used in the tanks. Overflow from this tank enters the sanitary sewer, Th"e two tanks
adjacent to Building 16 are underground (i.e., they are USTs) and Were msfalled in
June 1978, have a capacity of 1,200 gallons, are covered,-are. constructed of
concrete, and the neutralization tank is reportedly lined wuih a pcﬂye hylene type
material. Those in the FTLB are in the basement above-the floqr.l(n.e.', they are not
USTs) and were installed in 1983, have a capacity of Tjle“O"'g'ia'Hlons""f'j're covered, and
are constructed of a fiberglass-reinforced plastnc type matéual Since neither
system has any control over the type, voliiime, or ﬂow rate Qf waste passing through
it, the degree of settling and neutralizatign, to: whlch the waste is subjected is not
controlled. SERI has no procedures for controllmg ‘maintaining, or measuring the
performance of these two treatment systems so it cannot be determined whether
the waste entering these systems xs effectwely treated before entering the sanitary
sewer. .

The neutralization tanks at. Buuldm;g 1b and the FTLB were recharged with fresh
limestone in 1987. The contents of the settling tanks have never been removed.
The waste Imestohe in the neutralization tanks was removed by an outside
contractor, NEWSDme Constructlon Company of Golden, Colorado. The waste was
not chemmally analyzed to determine its hazardous characteristics, but was mixed
with-sail~in "a6:1 “(soil to waste) ratio and disposed of by the contractor as a
nonha_zqrdous solid waste in the Jefferson County Solid Waste Landfill.

The sys‘téfﬁ in Building 15 is located in the tirst floor stairwell closet on the east side
of the building (Figure 2-2). It was identified to the Survey as consisting of a single
160-gallon polyethylene neutralization tank filled with fist-sized limestone cobbles
(Figure 2-2). This system receives waste from only the floor and sink drains in the
two-room photo laboratory in Building 15. As with the other treatment systems, no
control is exerted over the volume or flowrate of waste passing through the system,
so the degree to which the waste is neutralized is not controlled; however, the
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wastes are limited to photo developers, fixers, activators, and various chemicals
associated with photoprocessing. These chemicals are very dilute and may not be
hazardous when disposed of down the drain; however, the dilution and volume of
waste entering the system are not measured. |

The primafy hazardous component of the waste is ionized silver, which may
precipitate and settle in the tank. Also of concern is ionized chromium, which also
may precipitate and settle in the tank; however, the quantity of chrormum used in
the laboratory, though unmeasured, is substantially less than the cquantrxy of silver.
Such a mixture of precipitates would fall under the deflnltldn of a charactenstnc
toxic hazardous waste if either the silver or the chromium co‘ncentratlon is greater
than 5.0 mg/L using the EP toxicity test. g

SERI has no procedure for controlling, maintainiﬁi’;, or measurmg the performance.
of the treatment system in Building 15, so if'c be determined whether the
waste entering this system is effectively treafe'd-»beforefsehterlng the sanitary sewer.

The limestone contents of the Bmld;r‘rg 1‘5 tank “have been removed twice on
unspecified dates since it was mstaHed ‘n 1979 by an off-site contractor hired by
Denver West Management, the-company that’manages the office complex. Itis not
known whether the waste hmestone was analyzed by the contractor and properly
disposed of if it was dete;rmmed to be.hazardous.

Iin addition to the laboratory drams, noncoliectable potentiaily hazardous waste
from spills may. also entertl’fe floor drains in the FTLB. However, flow from the floor
drains does not pass through the settling/neutralization system in the FTLB and is
routed along ymh any dilution directly to the sanitary sewer. Except for the
Bunldmg 15 photo Iaboratory there are no other floor drains in Buildings 15 and 16.

Anofhér“source of noncollectable chemical waste isin Laboratory 131, a high bay in
the FTLB This laboratory does research in liquid fuels distillation from wood pulp.
One of the by-products of this research is a heavy oil which coats the inside of cne of
the process vessels. At irregular intervals (every 1 to 4 months), the reactor vessel is
rinsed out with acetone, generating a variable quantity, generally 5 to 12 gallons, of
a potentially hazardous waste liquid containing acetone and the polycyclic aromatic
hydrocarbons (e.g., anthracene, chrysene, fluorene) that are expected to be found
in the heavy oil. This liquid is disposed of by incineration in a flare in the high bay.
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This flare also has several uses in the research project for testing the combustion
properties of various fuels. The flare has controls on its feed, combustion air, and
temperature, but it has no pollution control device on its effluent; however, the
flare effluent is analyzed for its composition. This disposal fechnique may or may
not be considered oper burning of hazardous waste depending on various
interpretations of RCRA regulations. However, no clear violation of RCRA
requlations has been identified by the Survey in connection with the flare.
In general, documentation relating to many of the activities S’G%‘rb"l.lhding the
handling of hazardous waste at SERI either is not available or: d@es not exnst This
documentatlon includes descriptive information and procedures m the followmg
areas: .

’ the transpert of hazardous waste fo'g“{f@..be;‘."&é:é‘ﬁ\‘tﬁe Permanent Site
and the Denver West Office P,al‘k; K A

e the handling of hazardous: Waste m Iaboratones when accumulation
containers are notpreser{'t e

G
‘h. '- e
- '.“-. | »

e thesegregation of I‘\azai'rd'eyé"a,{jd nonhazardous waste pump oils;

e the manavgejméh{b.f‘ ur)_,i.d,émified hazardous wastes;
° the storage of hazardous waste in any of the 180/270-day accumulation
_l.areas '
.,-.','9‘":j;"‘;thé"s‘f_@pgcifi'cations of Room 115 in Building 16, Room 104 in the FTLB, and
"-.-"the Solvent Waste Storage Room in Building 8806 as 180/270-day
hazardous waste accumulation areas; and

® the preparation of hazardous waste for off-site shipment.
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4.1.1.2 Mixed Radioactive and Hazardous Waste

SERI does not currently generate,; store, treat, or dispose of any mixed radloactive
and hazardous waste. Its past activities also have not dealt with this waste type. No
formal procedures exist at SERI to identify or manage this type of waste.

4.1.1.3 Radioactive Waste

Radioactive waste is generated at SERI in minute quantities. Only: oheshrpment of
radioactive waste has ever been shlpped from SERI. This shlpment occurred in March
1987 and contained 0.1975 microcurie of solid and liquid radwactlve materlals ina
volume of 23.5 cubic feet. The disposal was handled, by RAMFI Industrles, Inc., a
licensed radioactive waste transporter, and final dnsposa( was Ftthe commercial
low-level radioactive waste burlal facrlrty in Beaxty, Nevada (SER| 1987b) RAIVIP,

processing faulrty in Colorado prior to d1sposa| Waﬁ‘ces for this shipment were
accumulated in the hazardous waste aGCumu!atron area in Room 115 in Building 16.

Since that shipment, only minu{e thJ'arw‘t';r{i‘es 'of radioactive waste have been
generated at SERI. The two laboratorres currently handling radioactive materials
and therefore generatmg radioactive: wasie are Laboratory 288 in Buildina 16 at the
Denver West Office Park and Laboratory 206 in the FTLB at the Permanent Site. In
Laboratory 288 m Burldmg 16, unspecified wastes contaminated with 0.4
microcuries of trmum smd sulfur 35 are stored individually in two dated, 2-gallon
sealed contamers in“a cabmet beneath a sink. The containers were dated 1985. In
Laboratory 206 in the FTlB unspecified waste contaminated with carbon- 14 is
stored fh-a covered 2 -gallon bucket on the floor next to the hood in the southeast
comer It is not known why the radioactive waste dated 1985 in Laboratory 288 was
not dlSposed of in the March 1987 off-site shipment of radioactive waste.
Information identifying the materials stored in Laboratory 206 as either waste or

nonwaste was not available to the Survey team.

Laboratory 206 also has a refrigerator used for storage of radioactive materials. The
refrigerator contained several dozen variously sized vials, some of which were
labeled as radioactive. Not all containers had specific isotopes identified on their
labels. Atwo-page inventory sheet on the refrigerator doorisdated 1983 and 1984.
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lsotopes listed on the inventory sheet include microcurie quantities of tritium,
carbon-14, phosphorus-32, and suifur-35. The radioactive materials in the
refrigerator are not positively identified as either waste or nonwaste materials.
However, since the half-lives of phosphorus-32 and sulfur-35 are relatively short
(14.3 and 88 days, respectively) compared to the time for which they have been
stored (longer than 3 years), it is possible that the materials are no longer useful and
are actually waste. Among the materials stored here are liquid scintillation
solutions containing carbon-14 and sulfur-35 generated at a scintilla'ﬁon counter
located in Laboratory 217 in the FTLB. SERI currently uses and has used since 1981
only nonhazardous biodegradable scintillation solutions. . The\ ethanol based
solutions contain varying concentrations of sodium acetate; hydmch!ornc aud and
pseudocumene. SERI reported that hazardous-solvent. based suntallatmn solutions

Lol
’

(e.g., toluene, xylene) have neverbeen used.

Historically, in 1985 SERI used the following. five. Isotopes ,m its research activities:
tritium, carbon-14, phosphorus-32, sulfur- 35, amd |odme 131 (SERI, 1986a). In 1986,
only tritium, carbon-14, phosphorus- 32, and sulfur 35 were used at SERI (SERI,
1987a). In both cases, only mmrocune quantjtles ‘of isotopes were used.

In the two above-mentioned laborator:es wastes are stored at their points of
generation until the ES&H Group coH.ectﬁ them at the request of the Laboratory
Supervisor. The Iaboratory SOPs do not address the time and quantity limits for
storage of radtoactwe waste m “the laboratories or any details associated with the
handling ofradmactwe was“te(e g., containerization, labeling).

SERI has documented |ts procedures for the management of radioactive wastes in
Secuon XIV of the Envnronmental Safety and Health Manual.

4.1 .1":4'9.,_. Nonhazardous Waste

The nonhazardous wastes at the Permanent Site, the Denver West Office Complex,
and WERC include office waste (e.g., paper and cardboard) and wastes generated in
the laboratories. The laboratory wastes include waste paper, plastic, rubber,
glassware, and laboratory equipment, some of which may be contaminated with
nonhazardous and hazardous chemicals in trace concentrations.
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Also, at the Bioannex (Building 8606) at the Permanent Site, several cubic yards of
nonhazardous acid-digested aspen wood chips are generated at irregular,
infrequent intervals as part of a biomass research project.

Various nonhazardous biological wastes also are generated at SERI. These wastes
are generated in various laboratories, but research involving biological waste
generating activities is generally confined to the second floor of Building 16 and the
first floor of the FTLB. These wastes are characterized and managed bn a case-by-
case basis in each laboratory. The wastes are disposed of in an autoclave on the first
floor of the FTLB, and the resulting residue is disposed of down the draln

or quantitatively, and no formal documentation emst

specific characteristics of its nonhazardous wastes 'Nm: afe any procedures .
documented for the |dent|f|cat|on segregaifon, :han.dlmg of nonhazardous
solid waste at SERI. i ‘

At the Permanent Site, the waste is; cauétté'd,in aariety of accumulation containers
or is bagged at its point of genefatnon Fhe Wiaste is then transferred to one of four
2-cubic-yard containers located " at the -Permanent Site. These containers are
emptied by an outside cpntractor u S Dasposal Systems, Inc., and is disposed of off-
site at a private Iandﬁli m Jefferson County operated by JeffCo Reclamations
(Higginbotham & Aﬁsouates 1986)

Nonhazardodﬁ waste at~8u||dmgs 15,16, and 17 and at WERC is handled in a similar
fashion. The cemral waste collection containers at these facilities are emptied by
outs«decontractors ‘At Buildings 15, 16, and 17, the containers are leased from and
empﬂed by a cohtractor for the property manager, Derver West Management, and
at WE’TC the containers are emptied by Rockwell International Corporation, with
whom the facility is shared. Rockwell operates the adjacent Rocky Flats DOE facility.
In both cases, SERI personnel are not involved in the disposal of waste.

Although the sanitary waste at the Denver West Office Complex and the Permanent

Site are channeled directly into the Metropolitan Denver Sewage Disposal District
(MDSDD) collection and treatment system, the sanitary waste from WERC is instead
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dispused of through four on-site underground septic tanks, as discussed in Section
3322 |

4.1.2 Findings and Observations

4.1.21 Category |

None

4.1.2.2  Category |l

1. Improper storage of potentially hazardous umdentlfled wg_tes " Potentially
hazardous unidentified. wastes are being. stored a‘t the ‘Permanent Site
Boneyard and at Building A-60 at WERC m a manner such that they may
release hazardous constituents to the soita j

At the Permanent Site Boneyard ’the fcﬂlowmg wastes of concern have been
stored for an indefinite time:, three fi ,urﬂarbeled 1-gallon paint cans; two full
5-gallon metal cans, one unlabefe and-the other labeled "gear lubricant”;

two fullunlabeled white polyethylene 5-gallon jugs, one open and containing

a dark oily liquid; faur unlabeled.red plastic drums containing sodium nitrate,
one of which cs open, and- approxlmately 12 drums of calcium carbonate,
These wastes are bemg “Stored directly on the ground without spill
contamment ma marmer which can potentially release hazardous substances

to the sem and atmOSphere

l,»-“'A'f.'t-he‘"V\'?‘_-EBC"F:'.aciIity outside Building A-60, a drum labeled "COLD LIQUID
",f:WASTE" isbeing stored outdoors without spill containment on a pallet resting
"'on soil. The drum has been stored at this location for an indefinite time. The
drirh labeling indicates that the contents are nonradioactive; however, the
contents are not specifically identified. The drum is believed to have
originated from the adjacent Rocky Flats Plant. The drum contents are
potentially hazardous, and the present condition in which the drum is stored

may cause the drum to fail, releasing its contents to the soil and atmosphere.
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Access to the waste drum is uncontrolled, creating a potential health risk to
any SERI employees who may unintentionally mishandle the wastes.

41.2.3 Cateqory Il

None

4124  Category IV i

BT
Yo -

1. Improper storage of hazardous waste. Twenty -four mdu‘mal batterles are

being stored at Area 3.1 of WERC in a manner such that the may release lead
to the soil. e

At the WERC Facility, Area 3.1, 24 drained bafterues areb’emg stored outdocrs

without spill containment on pallets which. ar 7rest|ng on soil. The batteries
have been stored at that location for.an Ind'afl itlme Several of the battery
cases have cracked, allowing any. hqundheffluen,t potentially containing lead,
to leak out to the surroundmg soiland éxposmg the lead p'ates within the
battery to the environment. The«craéked batteries are uncovered and are
exposed to precipitation and. chmamlogncal temperature extremes, wkich can
resultin lead dlssolutnon and s6il; contammat:on

2. Possible dispm’é}'af‘of héié’rd‘gﬂ"s wastes into a sanitary landfill. SERI is allowing
disposal of" patentlaHy ‘hazardous wastes from neutralization tanks at
‘Buuldilngs 15 and Lb ‘and the FTLB into a sanitary landfill in violation of RCRA

'lf','*f.'Thé ’Build‘i'ri'g 15 limestone-filled neutralization tank receives all materials
"“dlsposed of in the first floor photo laboratory floor and sink drains. These
matérials have not been characterized quantitatively but are known to include
acidic and caustic developer and fixer, some containing dissoived silver and
chromium salts, which may potentially precipitate in the tank creating a
sludge that may be classified as characteristic toxic hazardous wastes D011 or
D007, respectively, according to 40 CFR Part 261.24. The tank is reported to be

3 feet by 3 feet by 30 inches in size and was filled with 4.5 tons of limestone.
The tank has been emptied of and refilled with limestone by a contractor
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twice since 1979 at indefinite times, and the resulting waste limestone and any
sludge coating on it were disposed of by the contractor. It is not known
whether the wastes were characterized before they were disposed of in a
municipal solid waste landfiil.

The laboratory drains in the FTLB discharge to a treatrment system consisting of
two 35C-gallon tanks operated in series. The first tank is used for settling and
the second tank, which discharges directly to the sanitary sewer,'»."i"‘s limestone-
filled and is used for pH neutralization. The types, "'*'.c'n,iéh'xitie' and
concentrations of wastes disposed of in the Iaboratory drams are not
adequately controlled or characterized and may be ha? urdom. .

Building‘ 16 laboratory drains discharge poten"ti'.'.«,(lly"‘hazavr‘df)us wastes o a
similar waste system consisting of two 1,200+ qallon tanks and these discharges
have likewise not been characterized L

L™

W LARE

The solids collected in the FTLB and. u«j'namg“'}"e settling tanks have never been
removed and may be t 1azard0us dua to the nature of the waste materials
processed by the systems:. hé hmes‘cone with any attached sludge was
removed from the FTLB net: 1ral|zat;on tank in September 1987, and that from
the Building 16 neutmhmtwn. tank was removed in October 1987  The solids
removed from these tanks tefaled  reported 11.5 tons and were mixed with
soil and duposed qf as nonhaAaxdouJ waste in a sanitary landfill. However, no
waste determmatson was p@rformod in ¢ ordance with 40 CFR Part 262.11 to
defermme wheth@r these solids were h- ardous. The solids were potentially
hazardouu and mu'd contaminate the soil of the sanitary landfill where they
,«",werc'e ultl,m,_ate!y disposed of.

‘”l‘ljé,dequate hazardous waste management practices. Hazardous waste
m‘ér—i'agement practices at Building 16, Room 115 and the FTLB, Room 104 do
not meet RCRA requirements for hazardous waste 180/270-day accumulation
areas operated by a srall-quantity generator, resulting in potential release of
hazardous waste to the soil, groundwater, and surface water. RCRA
noncompliances which were identified by the Survey team are listed for each
waste storage area in Table 4-3.
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With regard to inadequate container identification and iabeling, in Building
16, Room 115, approximately 55 small glass and plastic bottles (less than 250
mL) and two lzrger polyethylene bottles (3 to 5 gallons) were not identified or
labeled and a 55-gallan drum of waste oil was not clearly marked as either
" hazardous or nonhazardous waste, and in the FTLB, two 55-gallon drums of a
hazardous scrubber solution were not marked as such. Inadequately
identified and labeled hazardous wastes are likely to be mmdentnf'ed and
mismanaged as nonhazardous solid wastes. v
Additionally, the Survey found that accumulation tlmgas were not being
marked on containers and that accumulation times @xce‘eded ”che 1807270- day
RCRA small-quantity generatcr limits. At Bulldmg 16, Room 115 ‘the 55 small
bottles were accumulated from between 1982 and 1983 and most were not
marked with accumulation start dates; a SSIgaHon hydrofluorlc acid drum was
not marked with an accumulaiion start date ‘and a bottle of ether
(approximately 1 liter) had been storgr! fdr an rr‘\de,ﬁmte period exceeding 270
days and did not have an accumufatton Start date At the FTLB, Room 104, no
wastes were labeled with accumuiat)on s‘r:art dates, including containers of
spent sodium hydroxide crubbe?solutron hydrofluoric acid, ethylene acetate,
and triethylene glycol. ;

Four other RCRA noncomphances were identified by the Survey team. At
Building 16 Room 115, no telephone or other communications device is
located in the 1mmedrate vicinity (40 CFR Part 265.32). No emergency action
mformatuon is posted in the vicinity of Building 16, Room 115 or the FTLB,
Room 104 (40 CFR Part 262.34). Neither area has adequate aisle space such

,u'.that all- waste containers may be freely accessed (40 CFR Part 265.35). Both

‘?'.::-_’a_rgas are” stormg waste hydrofluoric acid without providing secondary

"“c,lé‘n.tainment from other wastes (40 CFR Part 265.177).

Insufficient management of hazardous waste at satellite accumulation areas.

Hazardous wastes at SERI satellite accumulation areas are not sutficiently
identified, inventoried, segregated, stored, or labeled to be in full compliance
with RCRA regulations. These practices may result in the mismanagement of
hazardous wastes.
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Hazardous wastes that are not properly identified, inventoried, segregated,
stored, and labeled may be improperly managed by waste generators or ES&H
personnel. Improper hazardous waste management practices may release
- hazardous constituents into the soil and surface waters from discharges to the
wastewater sewer system, to the air from inadequate thermal treatment and
venting from open waste containers, or to the soil or groundwater by
unacceptable off-site disposal methods.

The Safety Pollcy/Procedure for waste disposal dated lune 1 1981, is
inadequate to ensure that hazardous wastes are ‘_pré)perly ldent|f|ed

inventoried, segregated, stored, or labeled in accord""""'ce W|th RCRA. The
policy/procedure places major responsibility on the mdlvr ual fesearchers and
generators to make critical decisions on whatxi "\hazardaus and what is
acceptable for discharge to the municipal sewage tre,__'tment plant through the
laboratory drains. When approved SOPs-are aval blelna laboratory, they are
often derived from the Safety Pojrcy/que -uxe; which does not contain
provisions to fully ensure the safe,,management of hazardous wastes.

The following examples represem p blems found associated with identifying,
inventorying, segregating, stbrmg,andlabeimg hazardous wastes:

TN

Identification .

Identlflcatlon of hazardous wastes is a problem that can be found throughout
SERI. The Safety Polucy/Prouedure only provides minimal guidance to the
resea{chef& who ¢enerate waste on identifying potential hazardous waste.
~The. Safety Pollcy/Procedure states that waste is to be identified and

'lf',jif:subsequenﬂy segregated into three categories, aqueous wastes,

""ncanhalogenated organic wastes, and halogenated organic wastes. However,
the.only two general types of hazardous waste identified in the laboratories
are "organic wastes," which for the most part are solvents, and "aqueous
wastes," which are mostly acids. RCRA-listed wastes and toxic wastes are not
given special recognition as hazardous wastes. Lack of proper identification
may contribute to potentially hazardous wastes being poured into the
laboratory sinks by researchers and generators.
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Inventorying

The primary method of inventorying hazardous wastes generated in the
laboratories is by 1ising a Waste Container Logsheet. The logsheets frequently
do not correspond quantitatively to the container contents. Waste disposal
entries on a logsheet occasionally do not clearly identify the wastes. Waste
containers are located in some laboratories without accompanying logsheets.
Also, some logsheets are posted in laboratories with no correspdﬁding waste
accumulation containers, and some inventory logsheets are nat ﬁumbered to
connectthem to a specific waste disposal container. ' s

In Building 16, Laboratory 383, no inventory logsheet could be fOtJnd wnth th
organic waste container; Laboratory 384 had not’ used “che waste containers or
recorded any information on the inventory iogshee’ts sinca'December 1985; in
Laboratory 369 the inventory logsh et s, unmark d 50, |t cannot be determined
if it is for aqueous waste or organic was*tes, - aboratory 286 the aqueous
waste container contained approxrmate?y 2 gai]ons of waste, but only 500 mL

of waste had been recorded. orr the lnventory logsheet; in the same

laboratory, the organic comamer cantamed approximately 5 gallons of waste

yet only 1 liter was recorded on the inventory logsheet; in Laboratory 216

waste was in the aqueous vvaste contamer but nothing was recorded on the
inventory Iogsheet

Inadequate mventorymg of hazardous waste can lead to potential mixing of
mcompatlble subsiances in a waste container, which could subsequently lead
to an. unmntrolled release (e.g., fire or explosion) of hazardous substances to

the- envu‘onment In addition, inadequate inventorying can lead to an
"-',i'ifiunrecogmzed exceedance of the small-quantity generator monthly waste
"'generatlon limit of 1,000 kg.

Seqregation

Most laboratories have two hazardous waste containers, one for all aqueous
waste and one for organic waste. Some of these laboratories handle chemicals
from which the generuied waste may not be compatible with wastes already
in the aqueous or organic waste containers, especially since the wastes within
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these contairers are not specifically identified on the logsheets. Reactive
wastes, which are given littie recognition as a hazardous waste problem, could
be inadvertently deposited in the aqueous waste container. Laboratories do
not consistently have SOPs that address the special procedures necessary to
dispose of these wastes other than the general guidance for aqueous and
organic wastes in the waste disppsal Safety/Policy Procedure. Segregation of
hazardous wastes is a potential problem that can be found throughout SERI,
~ primarily because hazardous wastes are not being a‘dequateﬁ?/' identified.
Improper waste segregation can lead to the mixing of mcompatibie ‘substances
in a waste container, which could potentially proouce an- uncontrolted release

the sanitary sewer.

Storage

Some organic solvent waste is sto’r_.gd f:plést’ir. containers in violation of the
SERI Safety Polncy/Procedures Mf:' Whrch calls for metal containers. In
Laboratories 269 and 369a1 Bu:ldmg 16 sorganic wastes were stored in plastic
containers. In addition, orgamc and .aqueous hazardous waste containers are
not kept closed at_all times as requared by 40 CFR Part 265.173. Open waste
containers werg- fo\md in B'unldmg 16, Laboratory 103, in the FTLB, and

LaboratorlesMD 142 amd 151,

_____'_*gLabelm '

,,-':'Sé‘me Wé‘ste containers do not have labels correctly identifying their contents

"'?'.":..as hazarddus waste in accordance with 40 CFR Part 262.34(c)(1)(ii). Some

“"'contalners labeled as hazardous waste are used as nonhazardous solid waste
confainers. The contents of these containers are disposed of in a
nonhazardoussolid waste landfill. The presence of a hazardous waste label on
such a container increases the possibility that hazardous wastes will be placed
in that container, and that these hazardous wastes will eventually be released
to the environment by subsequent disposal in a sanitary landfill. Some
hazardous waste containers are not laneled adequately so that the proper
inventory logsheet can be matched with the waste container. Inadequate
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hazardous waste container labeling can lead to possible misidentificaticn of
the container contents, potentially resulting in waste mishandling.

In Building 15, an unlabeled waste container was found in the Stat Camera
and Production Storage Room. Unlabeled waste containers also were found in
Building 16, Laboratories 102 and 371. In Laboratory 109 of Building 16, a
container labeled as a hazardous waste centainer was bemg used as a
nonhazardoussolid waste disposal container. R

A

Treatment of hazardous waste by detonation W|thout a RCRA permlt

Hazardous waste petroleum ether is being treated usmg a 1oot ard burn”
procedure at the Permanent Site without a RCRA permtt ) '

Hazardous wastes have been generated in small q‘u‘éﬁﬁtilés in SERI laboratory
facilities. On one occasion, less than 1 gal Ion of petroleum ether waste was
treated by a "shoot and burn" detcmatson process at an unspecified location
at the Permanent Site. Treatment of 1azardous waste by detonation is a
RCRA-regulated thermal treat,ment procEss identified in 40 CFR Part 265.382.
This process requires the subm:ssmn of a Part A EPA permit application as
described in 40 CFR Part 270 A smaH quantity (approximately 1 liter) of waste
anhydrous ether is.currently bemg “stored in Building 16, Room 115, and is
awaiting "shoot. and burn treatment Anhydrous ether waste is classified a
reactive waste m 40 CFR. Part 261.23(a)(6).

Lack qf proper app)m\)als for transporting hazardous waste. SERI lacks proper

RCRA appwvdl ahd identification numbers for transporting and receiving
_,»hazardous wa ife at the Permanent Site and the Denver West Office Park.

The hazardous waste generator’'s number issued to SERI only applies to the
Dénver West Office Park (Buildings 15, 16, and 17). The Permanent Site is
geographically separate from the Denver West Office Park and therefore is not
considered “on-site” as defined in 40 CFR Part 260.10. Wastes are generated
at the Permanent Site that are or may be hazardous. Wastes generated at
both the Derer West Office Park and the Permanent Site are transported by
SERI personnei petween the two facilities over public highways without an
EPA manifest or transporter identification number as required by 40 CFR Part
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262.12 and Part 263 Subpart B of RCRA. The hazardous waste storage facilities
at Building 16 and the Permanent Site do not have RCRA storage permits or
identification numbers allowing them to receive manifested hazardous waste

from off-site locations.

ST
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4.2 - Toxic and Chemical Materials

This section discusses the usage, storage, disposal, and management of toxic
chemicals, herbicides/pesticides, asbestos, and polychlorinated biphenyls (PCBs), and
the possible environmental contamination resulting from release of these
substances from the SERI site into the environment.

4.2.1 General Description of Pollution Sources and Controls

4211 Polychlorinated Biphenyls | ~

Since the SERI complex is relatively new, no equipment contammg PCBs has been
used since its inception. Consequently no provnsuons fm storage, handlmg, or
disposal of PCBs are necessary at SERI. ) A

4.2.1.2 Asbestos

No asbestos is used, handled, or stored af SERI prec!udmg the need for formalized
specific handling, storage, or dqsposal prctomls However a ceramic-fiber materiai
is used extensively in high- tem‘perature apphcatlons in place of asbestos. This
material has properties similar to’ asbestos but is made from acicular aluminum
silicate instead of magnesium silicate. “The commercial name is Cerablanket, and it is
available in sheets or im clurnps Of loose fiber. It degrades at temperatures above
1,000°C, and the sqlr,ca recrystathzes into cristobalite, which is hazardous and may be
classified as a carcmogén (Manvnlle Sales Corp., 1988). At SERI the material is used
exclus:ve|y oh expenmental test equipment, particulariy in the molten salt
expenmenfs in, the FFLB. Since there are no regulations currently applied to this
substance SER}personneI treat ceramic-fiber insulation as innocuous material.

421, 3 Pestlades(Herblcudes Insecticides, Rodenticides, Algicides)

No pesticides are stored at SERI and only limited use is made of rodenticides in the
form of enclosed bait boxes placed inside buildings. Herbicides and algicides are
not used at SERI and insecticide application is handled by off-site contractors.
Pesticides are used at SERI to control insects. To date FICAM W and FICAM PLUS
have been the only insecticides used. The pesticides are applied by off-site
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 contractors on an as-needed basis under the direction of the Safety and Health
section at SERI. All mixing of pesticides is done off-site by the contractor and
quantities used are reported, as required by SERI procedures, to SERI Health and
Safety personnel.

4214 Toxic and Process Chemicals Procurement and Inven’ory Control

SERI uses a wide variety of toxic chemicals in small quantities, primarily in wet
chemistry research and development activities. Bulk-quantity chemicals ‘éi"e used in
some pilot-scale experiments but use is transitory in nature, because. usually the
actual test duration is short, with some experiments lasting only a.‘few months ,SERI
is a research facility so there are no large-quantity, cor‘mf ‘ofu;s—use process
chemicals used. The SERI chemical purchasing procedure and, the”
receiving, distribution, and storage practices are dlscussedbe1ow 5

Chemical Purchasing

Chemical purchases at SERI are made by ‘q’ﬁe |5t§6rafb?y managers. Requisitions are
submitted to the Procurement and- Suppr}i Depqt*tment which maintains bulk-

chemical distribution and storage’ areas, known’ as Central Stores, which includes
" Rooms 106 and 107 in the high bay 5ect|oﬁ of the FTLB as well as area 104 of the
FTLB. The requisitions speufy the . che-mlral needed, quantity required, order
number, date, laboratoty roc&m number signature of requisitioner, and building
name. Procurement mamjcams a hst of all purchases. Copies of purchase orders are
retained by the Safety and H@a!th Section. Individuals are permitted to purchase
small- quantnty zhemlcals dlrectly but must submit information to the Procurement
Office concémmg*the chémical name, quantity, and particular hazards associated
wuth that chemmal -

Purchas*e orders are issued and, upon receipt of shipment, the chemicals are listed in
a computer managed comprehensive inventory containing the chemical name,
account number, Chemical Abstracts Service (CAS) number, specific laboratory,
quantity, name of requisitioner, expiration date, and special hazards associated
with a particular chemical. Material Safety Data Sheets (MSDSs) are maintained at
chemical storage areas and in the Safety and Health section.



Receiving, Distribution, and Storage

In the Central Stores in the FTLBlhigh bay, Room 106 is used for flammable liquid
bulk storage and Room 107 is used for bulk storage of oxidizers and corrosives.
Both rooms are lacked, vented, and marked as to contents and hazards, and have a
concrete curbing for spill containment. Area 104 is a partially enclosed outside bay
at the FTLB which is used to store non-toxic compressed gas cylinders and some
acids. A portion of the area is used to store hazardous waste in drums, carboys, and
lab-packs. This areahas a concrete curbing and a drain to a 500- gallon holdmg tank
but is not placarded (Section 4.1.1). Distribution is from Central Sforeq at the FTLB
directly to the requestor. Each laboratory maintains small qudntltles of chemuqls
reagents, and gas cylinders at each point of use end «mrage n rabaﬁets and lockers
in or near the user’'s work area.
Toxic gas cylinders for SERI are stored at the Mﬂféﬁ‘&:ﬂt S‘i“té"ir{‘é'separate building
(Number 2907), which is located in an open ﬁeld apm@xlm&tely 150 yards from the
FTLB. The room containing the cylinders i5 lmked and properly marked but is not
cooled and is vented directly outudo' Accms to."this building is by a poorly
maintained dirt road. Delivery anct dismbutlon ate made more dangerous by the
condition of this road. : IR

An abandoned ammunition bunlfor at SERI is used to store nineteen 55-gallon
drums of pentane. Spnl (ontalrnment is channeled in the bunker to an underground
concrete tank with an estlmated capacity of 400 gallons. The partially underground
bunker is marked, Iocked and kept cool using natural insulation. No evidence of
recent \pl“’m or Ieuk dge ‘was observed in any of the storage areas. Many storage
cabinets (cmtmned auds and solvents, and vents on the cabinets were purposely
sealed m responce to a requirement of the local fire marshal. Consequently, slow
evapo:atwe accumulation of fumes from partially sealed containers stored in the
cabcnets_vx{as noticed when the cabinets were opened.

In laboratories such as Rooms 103 and 191 in Building 16, the photo laboratory in
Building 15, and in other laboratories at the FTLB, bottles were observed with
efflorescences around the cap, with some showing signs of advanced corrosion.
Chemicals not used are returned to the FTLB for storage and redistribution or are



taken to one of the 180/270-day hazardous waste storage areas from which they are
shipped off-site.

4215 Petroleum Product and Hazardous Substance Storage Tanks

This section discusses the aboveground and underground storage tanks at SERI,
which are used to store petroleum products, chemicals, and sewage. Characteristics
such as tank size, construction, containment, content, and moni'toring are also
discussed for each tank, in addition to their respective impact on the envlronment in
the event of a spill or leakage. *-h.

‘.

Aboveground Storage Tanks

Seven aboveground tanks are used at SERL Five, store dlasel fuél gasoline, or
turbine oil and are of steel construction. There are two 500 gallon steel tanks at the -
OTEC facility that contain Chevron Turbine O}!Now-- ) heat exchange fluid. The
OTEC facility tanks are situated on racks over a"" _ncrete bermed basin, At WERC,
there are three tanks -- a 400-gallon tank uséd 40 store unleaded gasoline, a 200-
gallon tank for leaded gasoline, and a 200 gallon tank for diesel fuel. An earthen
and gravel berm surrounds three. 51des of the three aboveground storage tanks; the
fourth side is open to the surroundnn_g,gnwronment and the bottom is unlined.

Additionally, there are' two 450 gdtion fiberglass-reinforced plastic tanks in series in
the crawl space under the FTLB.. “The first tank receives discharges from laboratory
drains and is used Fcn‘ settlmg The overflow from the settling tank passes through
the second: hme«mneufdled neutrdhzat:on tank before it discharges to the
mumcnpal sewers.ymem

Thé’né'.ijs'.iﬁ‘o fonﬁal tank integrity testing at SERI, although periodic visual tank
inspe&ibn; are performed on aboveground storage tanks. Information on spill
preventidh, control, and countermeasures planning at SERI is contained in several
documents such as the Emergency Response Plan and Sate Operating Prozedures.
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Underground Storage Tanks

There are seven underground catchment tanks or sumps and one 10,000-gallon
polyethylene fuel oil storage tank at SER!. There are also four 2,000-gallon septic
holding tanks at WERC, as described in Section 3.3.2.2.

On the northwest corner of Building 16 are two 1,200-gallon concrete tanks (Figure
2-2); oneis a polyethylene-lined neutralization tank filled with limestone and the
other is a settling tank. The laboratory sink effluent from Building 16 ln the Denver
West Office Park passes through these tanks prior to discharging to" tl‘{e munlcupal
system. In addition, the hazardous waste storage room (1]5) has a 10019allon

polyethylene catchment tank, which is normally empty.

The FTLB has two 500- gallon polyethylene catch tar\ks one servmg the flammable
and corrosive liquid storage rooms and one servmg the hazardous waste storage
facility; both are normally empty. The Iammable amcl explosuve materials bunker
has a partially underground 400- gallon concrelé catahment tank that is normally
empty \ Lo "
The Bioannex has a 5,000-gallort concrete holdlng tank used for temporary storage
of liquid wastes from experlments prlor to discharge mto the domestic sewer

system. Lo

All the underground storage tanks at SERI are less than 15 years old. None have
secondary protehtlon although some that are constructed of concrete have
polyethylenfe lmerc There is no periodic tank monitoring conducted by SERI, noris
there a leak testm'{;;“program in place. Flow-through settling and neutralization
tanks SUCh as those northwest of Building 16 and at the Bioannex are not regulated

as umderground storage tanks.
422 Findings and Observations
4221 Categoryl

None
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4222 Category |l

None

4.2.2.3 Category‘ 1l

None

4.22.4 Category IV

. )
-.‘_ “

contamination.
Several examples of inadequate SPCC pla“""" vére identified at SERI. These
include the following: .

° Insufficient SPCC documentaucn SERI ﬁas developed several documents
which include mformatuori",dn $‘pl|| control planning, such as an
Emergency Response Plan Safe Operating Procedures for individual
programs and’ pro;ects and a memo on Institutional Responsibilities.
However,. tbere is; no smgle document specifically oriented to spills that
mcludes.Such mformatnon as inventories of equipment, matenals and
suppl!es for copmg with spills and procedures for their use; locations of

‘._¢notent1al spuH mcudents requirements for SPCC engineering; emergency

e contacts :spill incidents reporting procedures; and health and safety

";:.'.‘;proceg,ures single document would enable more effective planning

. and a safer and more effective spill response.

o Inadequate containment around aboveground product storage tanks -
The three aboveground petroleum product storage tanks at WERC and
the aboveground hot and cold tanks west of the OTEC Building have
inadequate containment, as is discussed in finding 2 of this section.
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° Inadequate spill control measures in buildings - Laboratories 107 and 141
in the FTLB contain hydrogen fluoride in gallon quantities but have no
neutralization capabilities immediately on-hand in the event of a spill.
However, a medical/spill resporse team, located in the FTLB, is on call.
The Hazardous Waste Storage Room (Room 115) in Building 16 has no
containment/curbing at the door. The door to this room is next to the
exterior door of the building. Spills from drums in the room could
therefore flow outside the building. Additional information on the
operation of Room 115 is contained in Section 4.1. In some laboratorles
spill control devices were noted but there were no mstruc*tlons on their
use. X

. '
D

-

If a spill were to occur t.. the outside, with msu;hcrent cont{ols solls would
become contaminated. Spulls near dramagnways could con‘tdmmate water
and sediment. Uncontrolled spills mdoor‘s mcludmg those potentially
resulting from the inadequacies descrlbed abmze, could pose a safety and
health hazard to laboratory workers Lo

Inadequate containment around aboveground product storage tanks.
Inadequate containment of 1hree aboxleground tanks at WERC and two
aboveground tanks at the UTEC aréa may result in soil and surface water
contamination, if aspill were to actur.

An earthen @"rl:d"g,rayel lﬁ‘elﬁlnﬁ‘lsurrounds three sides of the three aboveground
petroleum pr"oaot‘.'t’ sto.rage tanks (200 gallons ieaded gasoline, 200 gallons
d|e~sel 400 gallons unleaded gasoline). The fourth side is open to the
surroundlﬁg ‘enyironment and the bottom is unlined. The aboveground hot
~‘("and cold tanks (each approximately 500 gallons) west of the GTEC Building,

".'wh ch contam Chevron Turbine Oil No. 32, are situated over a concrete-

berm’ed basin. However, the edges of the tank are approximately 6 inches
from the curbing. If the sides ot the tank are breached, product may spill
outside the containment basin.
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4.3 Radiation

SERI uses small quantities of radioactively labeled sugar, protein, and enzyme
compounds in several laboratories in Building 16 of the Denver West Office Park
and in several laboratories in the FTLB at the Permanent Site. Primary radionuclides
used consist of tritium, sulfur-35, carboﬁ-M, and phosphorus-32. Experiments
involving iodine-125 are expected to be conducted in Building 16 laboratories in
1988. Microcurie to millicurie quantities of various compounds are stored in
laboratory refrigerators, and only small amounts of labeled compounds are handled
by researchers at any one time. The total inventory of radloactnve matenals at SERI
is on the order of 50 millicuries. EICAS

4.3.1 Background Environmental Information

materials such as uranium, thorium; émd members of their decay chains. Locatsons
at high elevations will have a htgher‘ background than areas at lower elevations
(e.g., sea level) because at the h|gher .elevations there is a thinner layer of
atmosphere to absorb cgsmic raduatnoﬂ The EPA reports gamma radiation dose
rates for locations thrcughdut the ‘United States on a quarterly basis. During
January-March 1986 EPA repor’ted measured dose rates equivalent to annual doses
of between 164+47 mrem in Denver, Colorado, and 62 £56 mrem in Harrisburg,
Pennsylvama(EPA 1986)

Because of the random nature of radioactive decay and the numerous contributors
to bac—kgfound radiation levels, it is not possible to predict the exact background
radlatlan.,gn an area or to accurately differentiate the relative contributions from
background and man-made sources. It is possible, however, to estimate typical
background levels and also estimate background due to natural sources. For SERI,
radiation levels at Denver, Colorado, can I.2 considered to be background. The
major components of background radiation exposure are natural sources.
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Table 4-4 provides an estimate of the average annual natural background radiation
dose for the Denver Metropolitan Area (including the DOE Rocky Flats Plant) (RI,
1986). Of the four sources listed, the primordial nuclides (internal) source does not
contribute to the external or direct radiation dose; however, it is the major
contributor to the total background radiation dose to members of the public. Since
the total radionuclide inventory at SERI is very small {Section 4.3.2), there is no
expected measurable increase of ambient radiation levels above background at or
in the vicinity of the Permanent Site or Denver West Office Park. 40 CFR 61.93 states
that dose equivalents to members of the general public shall be (.alculated using
EPA models AIRDOS-EPA and RADRISK, or other procedures, mcludmg thcse based
on environmental measurements, that EPA has determined to, besmtab!e SERI has
based dose calculations on limited environmental momtormg data The data are
discussed in Section 4.3.3. .

o,
[ \
't .

4.3.2 General Description of Pollution Sources ahd Controls ’

Radioactively labeled organic compounds are used ar may ‘be used on a non-routine
basis in several Building 16 and FTLB Iaboratones thése are listed in Table 4-5. The
Photosynthesis Laboratory in Buuldrng 16 Raorom 288 is the only laboratory within
the SERI Denver West Office Corﬂp(ex that usestadionuclide tracers. The laboratory
presently uses mostly carbon-14- Iabeled celt cultures, sugars, and other compounds
for photosynthesis and anaerobics reséa?ch although tritium and sulfur-35-labeled
compounds have been used. m past 8xperiments. Approximately 0.4 microcurie of
tritium and su!fur~35 radtoacu\xe waste is stored in a cabinet under the laboratory
sink, and Iabeled compounds are stored in the laboratory refrigerator. The waste
was generatpd m 11985, accordmg to the dated labels, and some of the radioactive
materials, in- thir ref,rngerator have been stored for more than 2 years, based on
mveﬂ’cory records The distinction between radionuclide inventory samples and
waste (] not well defmed as some of the stored materials are for experiments which
have been.d:scontmued or have exceeded their radioactive life.

The Bioresearch Laboratory in Room 283 of Building 16 was not being used for
research with labeled compounds at the time of the Survey; experiments involving
iodine-125 labeled proteins are proposed for 1388. The Bioresearch Laboratory is
not presently designed for research involving radionuclides, and new laboratory
equipment and procedures will be putinto place before any labeled compounds are
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TABLE 4-4

ESTIMATED AVERAGE ANNUAL NATURAL BACKGROUND
RADIATION DOSE FOR DENVER METROPOLITAN AREA

E{“ective Dose Equivalent

Source (rem)
Cosmic Radiation 0.050
Cosmogenic Nuclides 0.0015
Primordial Nuclides-External 0.072 W
Primordial Nuclides-Internal 0.1326 ..

Total for One Year (Rounded)

0.26

Source: RI, 1986
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TABLE 4-5

LABORATORIES AT SERI THAT USE OR STORE RADIONUCLIDES

Building 16
Denver West Office
Complex

Laboratory

Radionuclide. Used and/or
Stored in Laboratory

283

Bioresearch Laboratory

I-125 (proposed use in
1988)

288

|Photosynthesis Laboratory

H-3,5-35, C-14 sainples
stored in Iabqrafor
refrigerator:-§-3% and H-3
waste stored.in laboratory

cabinet{ ;125 (propesed
use in 1988)r

FTLB
SERI Permanent Site

: 4"'.' ""‘

204

Cell Bvology/Recombmant
DNA

S 35 ce“ cultures stored in

Iabcwatory refrigerator

206/207

Enzyme Laborat‘gr,_y"'ﬁ

T35-35.C14.p32 stored
in Iaboratory refrlgerator

' C-14 used in laboratory

217

CellBiology/Recambiant
DNA . o ooohoin

o o et
I L)
Tet g N

S-35,C-14 used in
scintillation counter

Source: SERI, 1987c¢
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introduced to the laboratory (DelLaney, 1987b; Hulstrom, 1987). Work will take
place under laboratory hoods, and worker training will be provided to SERI
personnel by peisonnel from the DOE Rocky Flats Plant. The total amount of iodine-
125 expected to he used in the laboratory is approximately 0.01 mCi, which is the
maximum amount allowed at any one time by the safe operating procedure for the
laboratory. Waste disposal procedures are notdocumented.

No radionuclide emission controls are applied to exhaust hoods in the Bioresearch

and Photosynthesis Laboratories in Building 16. Small quantities, of carbon 14,
iodine-125, and other radionuclides are expected to be ermtted thmugh the

Building 16 ventilation system from the evaporation of solutnons Conrammg labeled

compounds. These emissions most likely do not or will not have mﬁasurdble effect
on ambient radiation levels, based on the amount of mdwmttlve matenal used in

the building. The total amount of such cumpounds used.] ln Bmldmg 16 laboratories
is controlled by adrninistrative procedures and i is orr the ordar of 10 microcuries.

s
¥ aLr N
e

Radioactive|y labeled enzymes, sugars, cwﬂ"cul"t'h‘ft?mé‘ﬁd' proteins are used in the
Enzyme Laboratories (Room Ob/ZO/‘j and Call Bidlogy Research Laboratories
(Rooms 204 and 217) in the FTLB Radtoactwe compounds used in all FTLB
laboratories that handle mdlbnuchdes arevitored primarily in the Room 206

Laboratory refrigerator.

Approximately 1 mIHILUrlC o‘m aajmn 14-labeled sugars and enzymes were in use in
the Room 206/207 Ld.mmtmy in‘a designated hood at the time of the Survey. The
Rooms 204 and 217 (\“H onlogy Laboratories have prepared cell cultures using
proteins gmd o hw cwmpuunds labeled with millicurie quantities of sulfur-35,
phosphprus 32,'and tritium in designated hoods, but were not using radionuclides
at the t»mp of fhw Survey. The designated hoods discharge to the FTLR radioactive
lsotope dlscharqo stack. The nood irn Room 207 has a particulate filter, which has
been in.place since FTLE operations commenced. Use of radioactive compounds in
the FTLB laboratories is subject to administrative procedures which limit the amount
of labeled compounds handled in the laboratories at any one time.

- The concentrations of gross alpha- and beta-emitting radionuclides in particulate

emissions from the FTLB radioactive isotope stack discharge were determined
during the 1986 stack sarnpling program (ASI, 198/). Samples were taken during

4-47



one 2-day and one 3-day period in 1986. Radmnuchdes were detected only during
the second phase of the program at concentrations several orders of magnitude
below DOFE Derived Concentration Guides (DCGs). Data are discussed in Section
4.3.3. Radionuclide sampling was discontinued asof 1987.

Small quantities of radioactively contaminated samples, glassware, and other solid
and liquid radioactive wastes are generated in the Enzyme and Cell Biology
Laboratories in the FTLB and the Photosynthesis and Bioresearch Laboratorles in
Building 16. As Iaboratory operations using radionuclides are Ilmnted to a few
laboratories, only small volumes of low-level wastes are genera’t?d ~/\queous
carbon-14 and sulfur-35 scintillation wastes are generated from use, “of the
scintillation counter in Room 217. These wastes are currently stored in, thc_ Room
206 and 288 laboratories and have been stored in the waste storage area in Room
115 of Building 16 before shipment. Radicactive wasfes are sh:pped by RAMP
Industries for disposal. Only one shipment of radmactuve Wa§tP has been made
from SERI, in Math 1987, involving 23.% cubu: f@et Qf waste containing a total of
0.1975 mCi of mdnuadlwty Waste tO“E(tIOn IS "ot performed uniformly
throughout the laboratories, as some wmtes stored ii the laboratories predate the

NN

most recent waste shipment.

. . o
oM e T
AR »

43.3 Environmentat Monitof‘i‘h',g.‘Pfd'{j‘ram

Baseline gross alpt v amd béta rad;atfron levels were measured at the SERI Permanent
Site between (.)Lt(} ;)ér 1982 and March 1984 (AS!, 1985). Measurements were taken
by analyz mc; the PM 10 fractron (the fraction of total particles less than 10 microns
in d«amete )0 tha !olal partnculate samples collected at the Permanent Site, and by
plaremem e»f tkmrnmlummesceni dosimetry (TLD) monitors which measure beta
radlatfon E fvvo TLDs were placed at the Permanent Site approximately 460 feet
west af tho F FLB and one at a location remote from the Permanent Site (the office
of the samplmg contractor). The locations of the particulate samplers are shown in
Figure 3-4 in Section 3.1.3. The average baseline concentration of gross alpha-
emitting radionuclides determined from particulate analyses was 0.0042 pCi/m3,
and the average baseline concentration of gross beta-emitting radionuclides was
0.014 pCi/m3. Gross alpha concentrations were close to counting detection limits

(ASI, 1985).
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The PM-10 fraction of total particulate measured at the Permanent Site averages
about 60 percent, and ranges up to 98 percent. Baseline particulate radiation data
were negatively biased to an unknown extent because only the PM-10 fraction of
the particulate sample was analyzed. Baseline TLD monitoring performed between
" October 1982 and October 1983 at the location remote from the Permanent Site
showed radiation dose levels of about 108 £ 6 mrem/year. These are consistent with
baseline TLD monitoring at the Permanent Site of 109 £ 6 mrem/yr (ASI, 1985) and
with natural background radiation levels in the Denver area of 164 £ 47 mrem/yr
(EPA, 1986). |

Gross alpha and beta radiation levels were measured at the. SERI Permanent Site
between April 1984 and March 1985 (ASI, 1985). Radioactive subsiances were used
intermittently at the FTLB during this period. Measuremenx;s were taken by
analyzing the PM-10 fraction of the total partnculate ’sarﬁples ¢ollected at the
Permanent Site and by placing TLD monitors wh:ch measure beta radiation.
Particulate sampling locations are shown in Figure.3-
monitors were located approximately 4663’;‘

location remote from the Permanent Slte T

\.‘

est of the FTLB and one at a
,verage 1984 to 1985 concentration
of gross alpha-emitting radionuclidés fro :p,er‘ﬂchlate analysis was 0.0040 pCi/m3
with a standard deviation of 0.0040 bCl/m3‘~ and the average concentration of gross
beta-emitting radionuclides was OO&O pCi/m3 with a standard deviation of 0.010
pCi/m3. Gross alpha and’"beta concentratlons were comparable to the respective
1982 to 1984 basellne 4evels of 0: 00‘42 pCi/m3 and 0.014 pCi/m3 described above.
Gross alpha concentrat»ons were close to counting detection limits (ASI, 1985).
Gross beta counts were more reliable, as they were away from sensitivity limitations
of the mstrumentr T

The part:culate radlataon data collected during the 1984 to 1985 period of SERI
operatnons were also negatively biased to an unknown extent because only the PM-
10 fractson of the particulate sample was analyzed, as discussed above, and because
the majot portion of the radionuclides used at SERI are in soluble or volatile form
and are not efficiently collected by particulate filters. Ambient radiation data
therefore cannot be considered representative of SERI operations. However, air
emissions of radionuclides from SERI operations are small and probatly do not
significantly affect ambient radiation levels. TLD monitoring at the Permanent Site
and at the remote location in 1984 and 1985 showed radiation dose levels on the
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order of 105 mrem/year. These are consistent with 1982 to 1984 baseline TLD
monitoring (ASI, 1985). SERI conducts no ambient or stack monitoring of radiation
at the Denver West Office Park or WERC.

The concentrations of gross alpha- and beta-emitting radionuclides in the FTLB
radioactive isotope stack discharge were determined during the 1986 stack
sampling program (ASI, 1987). The exhaust was sampled on July 28, July 30,
December 8, December 9, and December 10, 1986, for 8 hours each day, and
radiation was detected above background levels only during the seconu sampling
period. Data are summarized in Table 4-6. Samples were taken by drawmg an air
sample from the stack duct upstream of the exhaust fan thr Jug’na 37-mm leyvmyl
chloride (PVC) particulate filter cartridge. Data from the setond day of the 3- day
sampling period were invalidated by experimental dlfflcultles 'Fhe data results are
negatively biased to an unknown extent, as radtonuclldes in volairle form will not
be efficiently collected by the filter. The nature of the radlonuclldes used at SER
(labeled organic compounds) |nd|cate, that’ a sugmhcant portion of the total
radionuclide emissions escaped undet(\cted, as the compounds are generally in
soluble or volatile form. Also, sampltﬁs weue takpn from the exhaust fan inlet
plenum rather than from the stack itself;, The samplmg location used is a turbulent
flow area, and this may alsu have’ blas@d ’che results to some extent.

- No alphaemitters are used.at SERI, and the mpasured concentrations of gross alpha-

emitting radionuclides. in ihe FHB stack are approximately background. The
measured concentratuon of gross beta- -emitting radionuclides in the FTLB stack is at
least one order of magmtude ‘below the DOE DCG for phosphorus-32, which has the
lowest DCG of c;:li ‘mta emltters used at SERI. Although the data are negatively
biased to §0 ch ,_an‘g‘ _gent that results cannot be considered representative of SERI
operg\'"ti'o;‘r‘is, tl"i‘ey,“teqtal inventory of radionuclides at SERI is small and probably does
nd’t'éi“gn_{ﬁ'cantlyEiffec;t ambient radiation levels.

43.4  “Findings and Observations
4341  Cateqory|

None
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TABLE 4-6
RADIOACTIVITY LEVEL IN FTLB RADIOACTIVE ISOTOPE DISCHARGE STACK

DOE
Total Concentrationa DCG
Volume
Date (m3) . Gross Gross p.32¢
< Alphab Beta (pCi/m3)
(pCi/m3) (pCi/m3) R
7/28/86 5.08 <0.02 <008 {7709
7130/86 4.55 <0.04 <008 i 09
12/8/86 8.28 1 0.06%0.4 09
12/9/86 d d 0.9
12/10/86 8.35 0.9

Source: ASI, 1987

a Concentration plus or minug.2 sigma-couniing error.

b No alpha emitters are used at.SERI;because of detection limits and counting
errors, these values are equivalent tohackground.

¢ P-32 hasthe lowest Derived Concentration Guide (DCG) of all beta emitters
used at SERI. L

d Samplesinvalidatés by-experimental difficulty.

A
' [}
ol
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4

434.2

None

4343

None

4344

- None

Category |l

Category Il

Category IV
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4.4 Quality Assurance

This section discusses the quality assurance/quality control (QA/QC) aspects of
environmental monitoring at SERI and the sampling analysis and data management
protocols associated with periodic sampling of air, surface water, groundwater, and
wastewater at the site. Subcontractual analytical and sampling protocols are also
discussed.

4.41 Environmental Sampling

'\

- Sections 3.1.3 and 4.3. 3 Groundwater samples have bean X ot'lectéd from 1982 to
the present from a total of five off-site wells fo ‘varlous* orgamc and inorganic -
constituents and for some radiometric measuvezmen : 5, distussed in Section 3.4.3.
Wastewater samples were also collected' -"id rirg:] 986-trom Building 16 at the
Denver West Office Complex, and from t‘na FTLB and the Bioannex at the
Permanent Site for selected physuochernrca‘t parameters as discussed in Section
333, o NEARTY i ‘

A review of the Annual Site Enwronmehtal Reports (SERI, 1985; 1986a; 1987a) and
of contracts with samphng tontractors indicated that no formal chain of custody
existed prior to 1987 and samples were acquired without tracking logs or field
parameter measurements A more recent sampling contract, whlch is presently in
effect, resehﬂes most of these deficiencies but the laboratory does not report the
QA/QC data tci SERI asreqmred by the contract.

442 Analysis and Data Management

SERI pre.'s'é'ntly contracts with Air Sciences, Inc., to perform their environmental
sampling and analysis program. Air Sciences, Inc., in turn, subcontracts the analyses
on air, groundwater, and wastewater samples with Greystone Development
Consultants and three specialist laboratories; Core Laboratories handles the water
samples, Wilson Laboratories handles the air samples, and Acculabs handles the
radiation analyses. From 1982 to 1986 the analysis of environmental samples was
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performed by Air Sciences, Inc., the Rocky Mountain Analytical Laboratory, and En
Con Environs Control Services.

The presently used analytical laboratories follow methods outlined by EPA
publications. Based on a review of data and reports, it appears that the laboratories
maintain good internal chain~of«-cust‘ody' protocols, as samples were logged with
date/time sampled, date/time received, date/time analyzed, and the initials of the

analyst. A job number and asample [.D. number were also assigned to each sample
received. However, there was no indication that sample blanks, sptkes or duplicate

analyses are performed and no evidence that routine instrument cahbratron checks

are made or that standards are used on a daily basis. The Iabor&tmles may. have an
internal QA/QC program but specific data are not reported’ w Shm .Based on the
Survey's review of contracts for laboratory analysis- ‘and emnmmnental data
generated prior to 1987, no requirements forQA/Q_Lwet_e.,‘spega Jﬁ‘?d or received.

Most of the pertinent data acquired by the contractom lS pr»esented in summarized

formin Hle Annual Site Environmental Report

4.4.3 Find'ings and Observatiofis .~ " |

oma, ey o,
Lo f

4.4.3.1 Cateqory |

Naone

4432  Catggo iy t
'Ngﬂéif;}ffn

44, 33 Cjtmorylﬂ
Néﬁé

4434  CategorylV

1. No formal QA/QC procedures on past environmental monitoring programs.
The environmental analytical program at SERI prior to 1987 lacked formal
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QA/QC procedures, which may have resulted in baseline data acquired prior to
1987 being of uncertain validity.

Prior to 1987, contracts for environmental monitoring and analysis did not
require the contractor to provide specific information related to the quality of
the generated data. The contracts did not address tracking logs, field
parameters, duplicates, blanks, or spikes, or the use of routine calibration
standards and the results of other QA/QC procedures. Additionally, review of
the data indicated the analytical contractors dld not perform the follownng
QA/QC procedures: ST

®  chain of custody was notdocumented by su bcontréc?ﬁor‘..l‘éa;ﬁorgtories;

® tracking logs did not accompany samples fmm the f|e}d through the
laboratory; 5 " g

° parameters, such as temperatu:e’”“ orconductlwty, which may provide
information indicating possrble nom"étles if subsequent laboratory
measurements are sngmfwﬁantly dnfferem from field parameters, were not

measured in the field- dunriggroundeter sampling;

® duplicates, blanks, or splka's were not run on baseline and annual
groundwater momtorung Samples acquired between 1982 and 1986;
° QC “r“e,s‘uilt-s'{.'v\'(':é?enn‘_ot provided in the monitoring and analysis reports,
° 'fﬁf{e-'l'éﬁ@r’,ﬁ{toljies’ use of routine calibration standards was not indicated
. "in data supplied to SERI;

o'--ff_"-...an environmental QA/QC program, required under Chapter 3 of DOE
“'Order 5484.1 of February 24,1981, was not provided.

Quality control cannot be verified on the present environmentzl monitoring
program. The contracted analytical segment of the environmental monitoring
program presently in place at SERI does not have comprehensive QA/QC
requirements, which may result in data of uncertain validity.

4-55



For environmental monitoring program contracts presently in place at SERI,
the fellowing QA/QC procedures are not specified:

° field parameters, such as temperature, pH, or co’nductivity, are not
measured on groundwater and surface water samples.  These
parameters, if consistently and reliably measured, could indicate that
possible anomalies in the field sampling results are proto,c'ol -related if

those obtained during field sampling;
® QA/QC results are not contractually required to be provaded with the
analytical datain the deliverables supplied w SERI by thecontractor

O
€

° SERI is not able to verify that QC procedure's suth as dupllcates blanks, |
or spikes are used or that routine m&t:ﬂ nér __,calnbratlon checks are made
and that traceable standardsare used ‘on a daily basis; and

L quality assurance/quahty coﬂtrol requ:rements as delineated in contracts
with analytical Iaboratarnes are minimal and do not specify chain-of-
custody protocols or verrﬁcatlon in the form of sign-out forms or daily

log copies.,

i
(8]
[4)]



4.5 Inactive Waste Sites and Releases

This section deals with the inactive waste sites that may he present, and spills and
other types of releases that may have occurred at SERI. The pollution sources
described below are based on site observations; review of historical photographs,
unusual occurrence, site planning, and site characteristics reports; and interviews
with SERI and neighboring Camp George West personnel.

4.5.1 General Description of Poliution Sources and Controls

Before being transferred by the State of Colorado to the Federal Goverrrment for
the construction of SERI, the Permanent Site was part of Camp George West, a
Colorado National Guard camp. The camp had been forrned in 1906 as a state rifle
range and was renamed Camp George West in 1934 It recenved extensive use
during World Wars | and [I, and during the early to rmd 193@5 was used to house 250 -
to 500 homeless men. However, for most of the time. ,betwe«en the two wars, Camp
George West was used only 2 weeks per yeai durmg summer training camp. After
World War Il, there was a drastic reductlon in actwrty at the camp, although it has

remained as a main supply base for the Colorado National Guard.

In the middle 1970s, 300 acres of the qamp were turned over to the Federal
Government to be used-as SERI's Pérmanent Site. This parcel was largely
undeveloped grassland .and. had been used mainly as a small arms firing range. The
developed and h|ghty utnhzed pomon of Camp George West south of the
Permanent Sitg. has. remamed as State of Colorado property. WERC was also
undevelcped grassland' used occasionally for livestock grazing, before being
transferred frsm theDOE Rocky Flats Plant to SERI in the mid-1970s. SERI has leased
the. offlce space at the Denver West Office Park also since the mid-1970s, at a time
when the Office Park was first being developed.

Based orli"'the literature review and observations made during the Survey, few
inactive pollution sources are expected, since (1) the Denver West Office Park, the
Permanent Site, and WERC were constructed on generally undeveloped grassland;
(2) SERI was developed at a time when most environmental and waste management
regulations had been implemented; and (3) only small amounts of hazardous
wastes are generated at the SER! facilities. As a result, the most likely inactive
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pollution sources would result from spills, releases, and past activities at Camp
George West. A review of unusual occurrence reports and other documentation
indicates that no significant spills have occurred to the outside environment at SERI.
However, there are no documents specifically detailing inactive waste sites and
releases at SERL.

Five inactive sites at SERI that may havereceived various types of wastes were noted
during and in follow-up after the Survey. All are located at the Permanent Site
(Figure 4-6) and little information was available regarding the types . and quantities
of materials disposed of, whether any materials were hazardous da‘ces p\f use, and
sizes. et n

Site 1- An area to the northwest of the FTLB had been exnavated and partlally filled
with soil and debris, as depicted in 1982 photographs How’ever with the

subsequent construction of the FTLB and ins taIIatumn of tra1}ers the site is not now -

apparent.

Site 2 - Large amounts of concrete debns from Camp George West, an abandoned
car, wood debris, and tires are in & northwest te'southeast-running drainageway
near the center of the PermanentSJte ’

Site 3 - Site maps indicaté that mate"'r'ié‘ls beneath the Storage Area (Boneyard) at

the Permanent Site consust of "uncohsolldated fill.” Itis believed that this material
is soil excavated durlng FTLB comtructlon

Sites 4 and ‘ Can» \ George West personnel indicated that garbage and trash from
the camp md), have reen disposed of at the following two sites in the vicinity of the
SERK Permanent Site: a dump near the southeast corner (Site 4) and a dump and
burn plt in a flat area near the east side of the site (Site 5) (Hightower, 1987,
Conway, 1988) The existence and locations of these sites are highly speculative.
4.5.2 Findings and Observations

4521 Cateqory |

None
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4522 Catego_ry_ll

None

452.3 Cateqory Il

None

4524 Category IV

1. Inadequate characterization of inactive waste sites. lnactlve hazardous waste
sites and releases have not been thoroughly cdenhf}ed and mvestngated at SERI
as required by DOE CERCLA Order 5480.14. '

€t

DOE Order 5480.14 of April 26, 1985 reqf stha 'eée'h DOE facility submit a
Phase | Installation Assessment (IA) rer.wrt ':iT,;-:e purpose of an A is to evaluate
site history and records in order tof" entrfy madlve hazardous waste sites that
may pose an envnronmental nsk '_'ng the Survey, information obtained
through a review of photographs and site records, visual inspection, and
personnel mterwews lndncates the presence of five potentlal inactive waste

Section 4.5.1, are

50|I and debrls disposal area northwest of the FTLB at the
Pevnanentsne

”"'..',debris disposal area in a drainageway near the center of the
Permanent Site;

[ J PR

" unconsolidated fill beneath the Storage Area at the Permanent
Site;

) landfill near the southeast corner of the Permanent Site; and

® landfill and burn pit near the east side of the Permanent Site.

4-60



There is presently no evidence that hazardous materials were disposed of at
these sites. However, they have not been thoroughly investigated and an |A
report has not been prepared. If hazardous materials were disposed of in
them, releases from these sites could result directly in soil contamination and
potentially surface water and groundwater contamination.
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Institute, May. 5

' Emnronmental Report, SERI
3985 Solar Energy Research

SERI (Solar Energy Research Instatute) 1;‘!'86. ,.;ghtsh"ly Status Report of DOE/OSHA

Violations, Juneb. «&h
SERI (Solar Energy Research lhstrtufe),v 1986 Industrial Hygiene/Occupational
Medicine Appraisal Report, July 7- 10

SERI (Solar Energy Research Instlwte“) 1986. Environmental Safety and Health
l\/lanagementApprarsai February 28.

SERI (Solar Energy’ Research Ihstntute) 1986. Emergency Preparedness Appraiéal
Report, January? 9.’ o

SERI (Sola‘r« Er}ergy Research Institute), 1986. Quality Assurance Policy and
Gurdelmes Jufy— """"""

SER (Solar Energy Research Institute), 1986. SERI Emergency Preparedness Manual,
Juhe 1

SERI (Sol]:ar Energy Research Institute), 1986. Safety Management Appraisal Report,
June 4 - 10

SERI (Solar Energy Research Institute), 1986. Solar Energy Research Institutel\/laster
Plan, Solar Energy Research Institute, Golden, Colorado.

SER! (Solar Energy Research Institute), 1987. SERI| Standard Operating Procedure
Statwus List, Solar Energy Research institute, Golden, Colorado.
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SERI (Solar Energy Research Institute), 19C7. Occupational Injury and lliness Report,
Property Damage Report, january 1- March31.

SERI (Solar Energy Research Institute), 1987 ‘Occupational Injury and lliness Report,
Property Damage Report, Apnl 1-June 30.

SERI (Solar Energy Research Institute), 1987. Occupational Injury and Iliness Report,
Property Damage Report, July 1-September 30.

SER! (Solar Energy Research lnstltute) 1987. Quality Assurance Management
Appraisal, Draft, August 25-27.

SER! (Solar Energy Researrh Institute), 1987. Env«ronmental Correspondence File,
1984 - 1987. S

SERI (Solar Energy Research Institute), 1987. Chemical Inven'cory Llst Solar Energy
Research tnstitute, Golden, Colorado, June 2. S

SER! (Solar Energy Research Institute), 1987. Annuat’Site En'\'rif'opmental Report,
Solar Energy Research I[nstitute Permanent Facility,«fandary - December 1986,
SERI/MR-270-3150, Solar Energy Research lnstltute, Golden Coldrado May.

SERI (Solar Energy Research Institute), 1987.. Addendum to Environmental
Assessment, Solar Energy Research mstltute, Galden Calorado

SERI (Solar Energy Research Institute), 1987 SER! Master Space Plan, Solar Energy
Research Institute, Golden, Colorado Ma[ch 31 )

SERI (Solar Energy Research Insittute) ND FTLB Settlmg and Neutralization Tanks,
Drawing, Solar Energy Research’ lnstxtute,Golden Colorado.

SERI (Solar Energy Research lnst:tute) ND Photographs (3) of Permanent Site, Solar
Energy Research Instftute Golden Colorado

SERI (Solar Energy". Research Jnstctute) ND. Underground Storage Tank Inventory
and EPA Reportmg Status Solaf Erergy Research Institute, Golden, Colorado.

Thompson,: S 1987 Ur‘\usual Occurrence Report [(UOR) 02-87], SERI/UOR 02- 87,
Solar Lnen)y ReSQ ‘rcthstltute Golden, Colorado.

Veltrie, J. 1085 Inter Office Memorandum on Water Analysis of Buildings 15, 16,
and. 17 ﬂ(LB JV:B131-85, Solar Energy Research Institute, Golden, Colorado.
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SOLAR ENERGY RESEARCH INSTITUTE

SURVEY PARTICIPANTS
DECEMBER 14-18, 1987

DOE

Pty

Team Leader
Assistant Team Leader

Chicago Operations Office Representative

SER| Area Office Representative

Technical Specialists

Air

Surface/Drinking Water
Greundwater

Waste Management

Toxic and Chemical Mater:als
Direct Radiation

Quality Assurance .~

Inactive Waste Sntes and Releases'

* Contractgﬁiﬁftqdfﬂ inators

T v,
romey, e,

Joseph Boda '
Lee Stevens .\

Ronald Kolzc;w
Jeffrey quer

e W||||am Levitan* (NUS)
. "“"Wayne Downey (NUS)

Dwight Worley* (NUS)
Donald Habib (NUS)

Wayne Downey (NUS)
Robertlanza (ICF)
Wayne Downey (NUS)
William Levitan (NUS)
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B.1 Pre-Survey Preparation

The DOE Office of Environmental Audit, Assistant Secretary for Environment, Safety
and Health, selected a Survey team for the Solar Energy Research Institute (SERI) in
late 1987. The site is managed by the DOE Chicago Operations Office (CH) and SERI
Area Office (SAO) and is operated by a division of Midwest Research Institute. Mr.
Joseph Boda was designated the DOE Team Leader, Mr. Lee Stevens the Assistant
Team Leader, and Mr. Ron Kolzow and Mr. Jeffrey Baker were CH and SAO
representatives, respectively.

Survey team members began reviewing SERI general envuonn}ental documents and
reports in August 1987. Messrs. Boda, Stevens, and Kolzaw, a[ong with two
members of the NUS Corporation, conducted a pre- Survey site ws't -pn November 3-
4, 1987, to become familiar with key DOE and SERI personﬂel They toured the
facility and completed a cursory review of the cuments assembled in response to |
an information request submitted on August .'2,8‘ 1987 The request listed
environmental documents and reports, re‘qmred‘by the Survey team for Survey
planning purposes. During the, pre“" _rvey vné'it a meeting was held with
representatives of CH, SAO, and SERI & a3 offccnals of the U.S. Fish and Wildlife
Service, the Environmental Protectlon Agency, the Jefferson County Health and
Sheriff's Departments, and the Lakewodd Fire Department. The purpose of this
meeting was to rewew envnronmental issues of concern to the Federal and local

government representatwesand expuam the scope of the Survey.

ool
.“ -

The Survey team ré‘viewed t"he information received during the pre-Survey visit and
prepared. a Survey Plan (Appendtx C) for the SERI facility. This plan described the
speqftcapprdach 10'the Survey for each of the technical disciplines and included a
proposed scheédule for the on-site activities. A Health and Safety Plan was also
prepared for use by the Survey team.

B.2 On-Site Activities

The on-site phase of the Survey was conducted during the period of December 14-
18, 1987. The opening meeting was held on December 14, 1987, at SERI and was
attended by representatives from CH, SAO, SERI, and the Survey team members.
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Discussions during this meeting primarily concerned the purpose of the Survey,
logistics at SERI, and an introduction of the key personnel involved in the Survey.

During the Survey, team members reviewed pertinent file documents including
permits and applications, background studies, engineering drawings, accident
reports, chemical releases, and spills, as well as various operating logbooks. The
research activities were carefully. analyzed to identify existing and potential
pollutants. Site operations and monitoring procedures were observed where
possible. Extensive interviews were held with SERI personne! Concernlng
environmental controls, operations, monitoring and analysis, regulatory permlts
and waste management. ‘._' R :

L

The Survey team members met daily to report observatjons dlscuss fmdmgs and
evaluate progress. These meetings were also useful for piarmmg schedule changes,
if required, to meet the overall objectives of the Survey Rt

and observations. The fmdlngs wei’é

research and review.

B.3 Sampling and Analysis |

Based on the on—sj"té'SﬁER'l Sur\'/'é.’y;"no Survey-related sampling needs were identified.

B4 . Répors Preparation
Thé"E'h'\iir’bnn‘ié.ﬁtal Survey Preliminary Report for the SERI site will be prepared for
DOE’ "rpvuew The preliminary findings are subject to modification based on
comment,s from CH concerning their technical accuracy. The modified findings will
be 'ncorporated into the Environmental Survey Summary Repori.

[89)
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‘ - DOE ENVIRONMENTAL SURVEY
SOLAR ENERGY RESEARCH INSTITUTE (SERI), GOLDEN, CO
DECEMBER 14-18, 1987

1.0 INTRODUCTION

The Environmental Survey is a onetime baseline inventory of existing enwron mental
information and environmental problems and risks at DOE operating, faclhtues The
Survey will be conducted in accordance with the prmcnples and protedures
contained in the DOE Environmental Survey Manual FO ’

The Survey is an internal management tool to aid the Secfetary and Under Secretary
in allocatmg resources for maintaining aggressive enwronmental programs and for .-
mitigating environmental problems at DOE facilities. 4 K

2.0 SURVEY IMPLEMENTATION

The Environmental Survey at SER| w:ll b aged by the DOE Team Leader, Joseph
Boda, and the Assistant Team Leadbr Leé Stevens Ron Kolzow will serve as the
Chicago Operations Offlce (CH) representatlve on the Survey team. Technical
support will be provuded by Contractor personnel as follows:

Radiation: _,.;j'f-:"‘ Robert Lanza, ICF Technology Inc.
Surface/Danknng Water ' William Levitan, NUS Corporation
Waste: Management Donald Habib, NUS Corporation
L e Dwight Worley, NUS Corporation *
,.’-"l','yfféc"ﬁi\}e W5§fe Sites/Releases: William Levitan, NUS Corporation
- ﬁ;é?:qgeology/Storage Tanks: Wayne Downey, NUS Corporation
QA ahd TSCA: Wayne Downey, NUS Corporation
Air: | Robert Lanza, ICF Technology Inc.

* Team Coordinator
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2.1 Pre-Survey Activities

Members of the Survey team began reviewing SERI environmental documentation
available at the DOE Office of Environmental Auditin July 1987. From that review,
a memorandum dated August 28, 1987, was sent to the SERI Area Office requesting
additional information. Messrs. Boda, Stevens, Worley, and Levitan conducted a
pre-Survey site visit on November 2-4, 1987, to become familiar with the site, to
identify any potential environmental problems, and to coordinate plans for the
upcoming Survey with CH, SERI Area Office (SAO), and SERI contractof personnel
During the pre-Survey visit, the team met with representatlves 04‘ CH SAD SERI
Contractor personnel, representatives of the USEPA and, the. Colorado State and
Municipal regulatory agencies. In addition, the team toured 1he facnlmes and
gathered documents assemb!ed by site personnel in resp‘onse to {hé mformatlon

available data on-site.

N
N

On-Site Activities and Repo,rts \ .

The Environmental Survey of the SER1 snte wlll be conducted from December 14-18,
1987. The Survey will include the facmttes operated by the Midwest Research
Institute located at SERI, The agenda for this Survey can be found in the attached
Table |. Table Il prowdes a summary of the separate technical discipline agendas
contained in Table' ! g Modﬁlcahdns to this plan may be made during the course of
the Survey. Al xdufmatlons will be coordinated with the site officials designated
as Survey m‘ntact The on-site activities of the Survey team will consist of
mterwews and consu|tat1ons with, among others, environmental, safety,
operatmns, wastemanagement purchasing, and warehousing personnel; a review
of files. and documents unavailable prior to the on-site portion of the Survey; and
project- specn‘nc and area-specific tours of the facility. Table lll indicates specific
areas of interest for each of the technical specialists. ‘

A closeout meeting will be conducted on Friday, December 18, to describe

observations and initial findings of the on-site activities. A status report stating the
findings identified at the closeout meeting will be sent to CH within 4 weeks of the
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conclusion of the Survey. A Survey Preliminary Report will be prepared within
about 4 months of the conclusion of the on-site effort. Approximately 4 months
after the completion of the on-site portion of the Survey, the Sampling and Analysis
| (S&A) Team will initiate its on- site sampling. Subsequently, S&A will be conducted
to strengthen the Survey findings and fill important data gaps. The S&A on-site
activities and data analysis will require approximately 2 months to complete. The
results of this S&A effort will then be used in the preparation of a Survey Interim
Report, which should be completed 3 months after the finalized S&A data are
received. The findings of each of the Interim Reports from all scheduled Surveys will

Secretary, which is scheduled for completion in 1989.

2.3 - Sampling and Analysis

Based upon the results of the on-site portion of the. Surveyl the Survey team will -
identify any sampling and analysis (S&A) needs. . Samﬁ”'ng and analysis for the SERI
Survey will be cunducted by a team from Battelk; Lolu };;us Mr. Mark Hampton
will be the Battelle Sampllng and Analys """

celd Samplmg Leader The Battelle

The Assistant Team Leader, Lee Stevens wull coordnnate the review of this Sampling
Plan with CH, SAO, SER| contractor and EPA s Laboratory at Las Vegas, which has
 quality assurance re;pc}nmbllnty for the Survey's S&A efforts. The on-site sampling is
projected to start In’Apnl 19&8 The sampling will take approximately 1 week to
complete. Result& of the S&A ‘will be transmitted to the Survey Team Leader for
mcorpovatlon mto "the In'tenm Report. The Interim Report should be available in

R YT
o "‘..;‘

late 1988
3.0 ‘A""-:"".;"'AIR EMISSIONS AND RADIOACTIVE MATERIALS

3.1 Issue ldentification

The radioactive and regulated/hazardous air-related Survey activities will involve an
assessment of the laboratory-wide air emission sources, emissions controis and
sampling/monitoring data, and the acquisition and processing of ambient air
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quality data. Areas of investigation will include laboratory emissions of tritium,
carbon-14, phosphorus-32, and sulfur-35 labeled compounds, acid fumes, toxic
metals and organics, volatile hydrocarbons (VOCs), and the emissions of carbon
monoxide, nitrogaen and sulfur oxides from fuel burning equipment. Operational
and procedural practices associated with emission controls and
sampling/monitoring will be evaluated.

The general approach to the Survey will involve a review of existing environmental
reports chmm al inventories, operating procedures, ventilation diagr,a'ms stack
relevunt dc»cumnnt« to |deni|fy significant sources of air emlssuous I-GIIong the
documnent review will be the physical inspection of significant processes contidl and
monitoring equipment. The Survey will identify air Lontamlnant{; froﬁi"klgnaflcant
laboratory sources, identify and evaluate exustmg'-‘?c :ntrol rmd monitoring
equipment for the air contaminants, and assess tbe potehtiai fm environmental

problems from the emissions.

waste manaqemont procodurns

Several areas for po(mc mvestsqutnon ha\ie been identified during a review of

available documm!dtlcm §

@ Airhorme rnloas@s qf tntium carbon-14, phosphorous-32, and sulfur-35
aaml ‘ nrmmumdsmcludmg potential accidental releases;
e \ “»I oy s*mlu from Building 16, Field Test Laboratory Building (FTLB),
4 -.\.Bnum h Arnex and other areas;
0 r‘o metal particulates, toxic gases and toxic organic emissions from
) '",,"'.v;;"iEh_Ji)dmg 16, FTLB, Biotech Annex and other areas; |
® '“-.":Ej.rmssiorm from Ocean Therma! Energy Conversion (OTEC) and Biotech
Annex boilers and other combustion sources; |
® Ambient air concentrations of particulates, toxic metals and volatile
arganic compounds, on and off-site, and evaluation of the effect of
laboratory emissions on air quality;
) Radioactive materials storage, handling and monitoring procedures;

-4



® Potential/actual emissions of regulated/hazardous pollutants
radionuclides, carcinogens, and toxic substances from unpermitted
and/or uncharacterized sources.

3.2 Records Required

~ Local ambient air quality data for radiological and criteria pollutants;
ldentification of significant potential accidental release points;
Descriptive documentauon on existing and proposed add -on au‘emrssron
control equipment; 4 e
Ventilation system drawings; |
Operating, testing and maintenance procedures for. arf erm«ssron cohtrol

and monitoring equipment, .
® Correspondence between SERI and reguldtdry agencrés related to
radionuclide and/or toxic airborne contan}rnant reLeases,
Radinactive material and waste shrpment v tory, )
Radioactive waste management procedmes

4.0 SURFACE/DRINKING WATEB'(.S\)E\;(,!'

4.1 issua 'dentification

A number of documents pravrded in re'Sponse to the information request have been

reviewed with regard ‘t;ﬂ ‘the surfau} water technical specialty area. SERI activities
that generate wastPWaters will bé reviewed through a detailed field evaluation.

Discrete quurd drswargre nomts will be identified and evaluated to develop an
inventory <:>f Wastﬂwater sources. A review of the present condition of the’
wastewater co!!oc‘tron and treatment systems will be made. Liquid waste
treatmont processmg, collection, and handling equipment will be examined and
records’ Dr" operations will be reviewed. The objective of the review is to build a
Survey mfcarmdtrurr data base for the identification of physical evidence of existing
or potmmal environmental contamination. '

The Survey will concentrate on areas of acknowledged concern, including the

discharge of contaminants into drain fields, seepage ponds and ditches. The Survey
will also include an identification of potential cross-contamination between
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chemical/radiological, potable, sanitary, and stormwater sewer systems. Specific
attention will be paid to unknown or potential discharges into an inappropriate
sewer system, which might cause a particular contaminant to be undetected or
untreated. This will be accomplished by a thorough review of site facilities in
conjunction with a review of standard operating procedures (SOPs) for the
operation and maintenance of wastewater discharge equipment, followed by
record review, interviews with site personnel, and observation of procedures.

A review of past water and wastewater conveyance treatment, and disposal

environmental problems may exist as a result of past practices, |f -any. §|te surface
drainage features, including channels, swales, culverts and catch basms W|H atéo be

reviewed.

"2 Records Required

° Pleasant View Water and Sanltatlo” ;.."D trtct (PVW&SD) permit and
fequlat«om -f.;"j;.,
Wastewater piping dlagrams U

SPCC plans \
5.0 WASTE MANAGEMENT
5.1 Issue lderj,tijf'j‘c:étiol;i"~::"“.,',.""";"-"

. y
"

The Survey woceo @ fbr actwmes related to the waste management is to review

known souum ot m tivities and identify any additional sources or activities that

have the potentral torrésult in contamination of environmental media.

Hazéﬁ'db(gﬁ)mixed/radioactive/solid wastes will be tracked through the system and
waste- réia;ted site activities and records will be reviewed to develop an inventory
and assess SERI's waste management practices. |

The hazardous waste portion of the Survey will concentrate on those facilities

mentioned in the SERI RCRA Part B applications. The team will devote a significant
nortion of the time on-site to a detailed facility investigation of hazardous or mixed
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waste generation, storage, and treatment practices. In addition, hazardous waste
storage and treatment areas will be examined.

The review of radioactive and nonhazardous solid waste will be similar to that for
hazardous wastes. Procedures will be evaluated to determine the SERI waste
classification practices. The detailed investigation described above will produce
information on radioactive and nonhazardous solid wastes so as to delineate any
prevaously unidentified sources of waste that have the potential tcp result in
environmental contamination.

Discussions will be held with individuals knowledgeable on current and past waste
management practices. This will be accomplished dunng the: mves‘trgatlon and in
the process of reviewing facility records and documentaflon The .objective is to
develop an understanding of past and existing waste manage'ment activities that
may serve as the basis for problem |dent|flcat|on by tﬁe Survey team.

The review of activities related to the waste management will be coordmated

discipline activities to |dent|fy any boswble Teleases that may pose a threat to the
environment. AT

Several areas for SpeCIflC rnvestnga‘uon "have been identified during a review of
available documentatlon ' g

Waste, cnf management practices
ok tazardnus waste identification and documentation
SoIrd Waste management procedures and waste segregation practices
'.':Storagge and disposition of scrap/salvage materials

8 e e ®

5.2 4"'--','.‘-‘,Records Required

No additional waste management records are required at this time.
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6.0 INACTIVE WASTE SITES/RELEASES

6.1 Issue ldentification

The inactive waste sites/releases specialty area review will identify environmental
problems associated with the historical handling, storage, and disposal of
hazardous substances at the site. The review will involve the evaluation of
information developed in response to the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) regulations. The Survey wm focus on
current and future environm« 1tal problems 'elated to past land dusposal practnce
and past spills/releases. T '

As part of the Survey, records indicating the types ar’ia"quarﬁ"t’i'ties of materials
disposed of in the inactive sites will be evaluated as WI” the facnhty design and
methods of waste containment. Information avaﬂable through historical aerial
photography, interviews, and site documants, such as SOPS and Unusual Occurrence
Reports (UC7s), will be assessed to «denufy maz;tlve ‘waste sites and releases,
disturbed iand » ¢as, and to further defme sute Iocatmns and associated changes in
appearance over time. Visual mspectrons w:ll be conducted for inactive sites and
releases to note surface features. and ta 1ocate potpntlal monitoring points.

Any sites that have uno'wrgone remedlatlon will also be addressed. Records and
analytical data in suppbr‘c of the SLte cleanup will be obtained for review. Inactive
tanks or contamers that may “have held hazardous substances will be located and
their status asscssert ‘F.Qrmer storage areas and staging locations will be included in
this effort:, £~ach C “‘*lé‘sé“facilities will be evaluated in terms of the potential to
cause a.. prM t or{'1ture risk to workers, the neighboring population, or the

er]\n‘mnment.

6.2 "T:A'-',,Rec.ordsRequired

Unusual Occurrence Reports (exclusive of those provided)
®  Aerial/historical photographs
Environmental Appraisals (other than 1985)

C-8
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7.0 HYDROGEOLOGY

71 Issue Identification

A major concern for the Survey is the potential sources of groundwater
contamination. In addition, the potential impacts of the existing contamination o -
deeper aquifers need to be assessed by the Survey team. Furthermore, the potentia!

impacts of off-site movement of contaminated groundwater in the shallow aquifer

are also of concern.
A general review of existing data will be required to determme the usefulness of
this information for the purposes of the Survey. This. will” mdude -a.review of
sampling procedures, chain-of- custody and quality: assurance)‘quallty control
procedures, and data from various sources. The rellabnhty, ‘constructnon and
placement of wells used for groundwater momtorlhg W|II be examined. Interviews
with site personnel will be conducted kS

documentation:

®  Underground storage tank Ie~ak testing, age, construction material,
content, and locatnon
,Aboveground storage tank spill contamment
Solid and hqurd waste management operations

° Adequacy of extstmg wells to characterize groundwater conditions

72 . R-éc'afraéiﬁéquired

O Piezometric level records for all wells for last record date
o --'.'f‘_;-,Maps or records of locations of ‘wvater supply wells within 2 miles of the
site boundary
®  Welllogs for all wells

[}
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8.0 QUALITY ASSURANCE (QA)

8.1 Issue Identification

The quality assurance (QA) review of the environmental program will examine the
site S&A capabilities. The intent of this review will be to assess the quality of the
environmental monitoring data. All aspects of the QA program relating to the
environmental S&A effort will be reviewed.

The environmental sampling performed by SERI contractors quI be eva!uated by
reviewing protocols, procedures, data handling, and records Fnerd techmques may
be observed to determine actual sampling practices. R

The quality assurance program will be reviewed through the evaluaflon of contracts
for analytical services. ‘

8.2 Records Required

Contracts for analytical servuces
S&A protocols and précedures
Analytical reports S

9.0 TOXIC Ama‘_i:HE'M'i_my,MA'TERrALs--TSCA
9.1 Issue Identification

The toxic aﬁr,a'z";rv:vw'ilg‘_l materials review will address the raw materials and handling
of chemncai products used at SERI. The use, handling, and disposal of PCBs, asbestos,
pestrc}d’es, and herbicides will also be within the scope of this effort.

All toxic and hazardous substances purchased, used, or manufactured on-site will be
evaluated. The tracking, control, and management of these substances will be
reviewed. Records of usage will be evaluated to determine the potential for
envirorimental contamination.
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The use of asbestos at SERI will be reviewed to identify pathways of contamination.
Also, asbestos removal and disposal practices will be evaluated, and disposal sites
visited, if any, to define potential areas of concern.

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

A
€

Several areas for specific mvestngatnon were identified during a review c‘f available
documentation:

° Chemical procurement procedures .
. Material QA procedures
@  Toxicand hazardous materials mventory ‘ .. :j"_'_‘ "
® Operatorand techmcuan tramnng .
. 8
®  Maintenance/inspection Iogbooks ‘ -
e  Chemical storage
9.2 Records Required

-1



1N03so|d

Aepti4

SRR }JOM dNMO|j0}
’ : ‘suoiledo| iamol |edibojoioalan

‘(Su0iied0} 3AIDeU/AAIDR)
w..:kuo_n_ pue judwdinba/suoie>oj
©_ bunojiuow Aujenb e juaiquiy

Aepsinyy

’/SIUdA J00. ‘syuan/spooy Aiojeloqge|

.

sydeis

-

o SwaSAs mc:B_coE\_obco..,
e UOoISSIWD ‘seaie A19A0d31
..szqw mt:bcmc\wmm._oﬁ apipnuoipel
mco;muo_ Buuonuow oeis
Qumwm\mucmi.oou ‘spooy \Loﬁtoam_
- SUOISSIWD J1e g114

Aepsaupapn

’s13]10g - SUOISSHW3 Jie D3| Q/Xuueolg meﬁ? no;mmucg

S >m>5m SUOISSIWS
:mf mc_U::m m:cﬁcou -->mﬁ:<--

Kepsan |

Buii0liuowWw/j013U0D UOISSIWS ‘seale

- R13n0231 1udAj0s ‘Buljpuey/abesols .
pIPNUOIPEI $HILIS/SIUBA S T

'}001 'spooy Aiojeioqe] 'stuaisAs R
UOIIB|1IUIA - sUOISSIWa Jie 91 Buipjing

swa}sAs

WV

LBIvLITL
Aepuolp

(ezue) gvyNlvy :INIT4IDSIA
VANIOV AJAUNS TVINIANOYIANIT [H3S
13718v1

c-12



i

f e

1N0C-30|D Repuiyq
SHISIADY Kepsinyl
(183 ‘piehAauoq ‘sidjien
'v134) uonpadsul 3}s |eidulan
. "[JIWABS 3D1A19S 153104
= '(31qqni/m duo “dsa) shkemabeuresp
pue wolsAs ulesp wiols
“dwns xauueolg 'syulod buijduses
A&c_omr - mc_nz_u:c walsAs 191emalsepn
3|dwes dunou; Emﬁ% 131eM3IISeAA K (AbojoaboipAH
‘ - 91 "bp(g T /WOSLU/M) ALjiDRS JUBUR WY Kepsaupapn
o ‘ sanuabe S
J3UIDfaa sojoyd (ed1I01SIY/|eLIRY REREINR .H.‘.:o_ﬁwamc_ 91IS |Bi3UIDH
$931113i MIIAIBLU| ST - d91sAs Ajddns uazepp
‘ “451A31 0304d |ed1101SIH S Emw!ﬁm 131BMIISBAA
o : 1S9 9b1o29 dwe) e o DYIM Kepsan|
‘(121EM315eM) swelabeip Buidig i =
'spys ‘sbau 'spiwiad SR MAd ) <
(5861 ueyy 3 "
iaylo) sjesieiddy |PIUBWUOIIAUT oL R
’sDDds soloyd w :
|eauolsIy/|elde [syON ' L8YLITL
MIIAIY TuawiNd0g cOSﬂt@ 6 >mvcoE
Wd WV -

(u231A9T) J91BAA DBHNG/SILS AdBUL TINIT4IDSIA

VAN3IOV AJAYNS TYINIANCUIANT [H3S

13718V1L

C-13



- 1N03so> Aepiiq

) wmmcou wayd -get LIvSN
juawdojanap 1sanbay yys ‘sbuipuiy wmm_om..Ewsu ge1>310 Kepsiny}

UOIBN|RAR/MBIAII e L

elep pue 3J3yd Pejiuod HO/vD . ge1g1.d
Bbuuoliuow jeyusawuoiiaug L xmccno_m Kepsaupapa

syuey abelioys syuey u;awm vcm sanssy pwpmgvcso_mv
mv..&:o pue sjjam buiiolluow a1ed07 u&m\S Aepsan]
(161 e L8IVLITL
wumm>>\>> deLIvIuY) /1 ‘SL ‘9L “bBpig ‘ cGPmecO. Aepuop

Nd

L

(Asumoq) ABoj0ab0lpAH/YISL 1INITdIDSIA o
VANIOV AJAYUNS TVININNOYIANT 1H3S

1318Vl

C-14

71y



s N0 3s50|> Aepiig
chan_w>wvh$M%Umm <uwm 'sbuipui4 S}ISIA9Y Aepsiny|
S Sa1[1e} D310 -
~ sqe| vi3d-
co;m.pgnuum >>m - 3beio3s [ed1way? -
buijpuey’ mﬁ@s Um;T T sqe} yoajoig -
pieAauoq -
abeioys wnip chcm.omm - sqe| g114 -
Aped udueuld; Aijpeyusduewiad|  Aepsaupapn
suiq uoile|nuwinde AAS -
Spays durPUIIUIRW -
aberiois Ausneq -
Yue} MO|J4DIA0 d13d3S -
- © -T» pieAsuoq uspoom -
3|DPaYdS AId Aepuoiy anuiluod . eale abeiols wnip -
: mmzm mmmhoﬁ MH dwas -
91 ‘bpig L DYIM Aepsan |
abesn uieip qej- R T
sutq 33sem pljos AAS -
Buijpuey aisem peu - L
Buijpuey ‘wayd qej -
eale oabeiols "dwal ANH |e13udd - e
seaie uonejnwnde pAH 911}|91es - R .v, e e
-91 bpig - : L8/YL/ITL

o_ﬁwamc_ _Ewcwm LL w mr mmv_m

Kepuon

(A3|10M Q0 *qIqeH @) Juswabeury 31seM 1INAIDSIA
VANIOV AIAYNS TVINIWNOHIANS 143S

13719vl

C-15



a[npayds
Buiuiow jo uonenunuosz

buipuey jexiwayy/a1se, A
- Ayijey juauewssg

20/v0

104 weiboud buriojiuow

.\1

e |PIUSWIUOIIAUD

}O 8A31A3J 1DBIIUOCD

P

hw.wm@; w>5umc_

..l i, \>>wh3 a1is fesauan

z %ﬁ:umm wcwcm:.:mm

~

lHwmnes ‘sease abeureag

‘ swiasAs
Jj21emalsepn-91 Bpig

(V3S1/01pAH/M)
9115 |e1duab

-fpey Jusuewsad

SUOISSILLID
11v-33i0/xauueoig

Buuoiiuow/joNnuod
SUOISSIWY "SWa1sAs
uonejnusaA-g11d

N4

Y
Aepsaupapn

buijpuey
[eo1wayd/a1sepm-91 bpig

spays
a>ueuaiuiew ‘abeiors
WnJp "yuel >idag-D¥IM

icmp mmmkw @

3PISING 's|[am m¢:8
-tucws w.twto QwNuO.m

sjuey dndas ‘sansst
J91eMPUNOIT-JYIA

N SM3IAISIUI pUR
.AX@1A2J 010Ud [PDLIOISIH
-3SaAN 9bioan dwe)

- mE.wwm 3 Zma,:m 11em
Dcm ;mumth.ummg,uzmg

PO o )
- e 7

3Npayds
Builuiow JO UOIIENUNUOD)

Buiroyuowyjonuod
SUOISSILLD (SWIDISAS
uonejnuan-g| bpig

Nd

v
Aepsan|

(VDS1/01pAH/M)
buipuey fediwayd
f21sepn-71 ‘9L’sL sbpig

uonelusuQo

(RapopVIgRH)
1B 31520

(1B 215eA/M) 3BRIOLS

waud-/1'91°g1 sbpig

uoeIUdLIQ

(Asumoq)
01pAH/YOSL

MIIADY TUIWINDAL].

uonelssug

(uenna)
S1SBAA 9AIIDRUI/AAS

1.

. MIINDY

ufeibeiqiusn-91 ‘bpig

"W, uonewaug

._._.A..L.ﬁmm.mﬁw.....
- PeMiY

inNd

NV

L8/VL/TH
Kepuopy

AYVIWINNS VONIDV AFAYNS TYINIAINOHIANT NETE .._.,u

i1378vl

c-16



Wd
1N0-350]) 1N0-3s0) ,...-ma.mo-wmm_w. . ~0-350() NV
: Aeprid
Vv®S pue sbuiputy Vi8S pue sbuipuiy <wmncmmmeummm <. V8BS puesbuipuiy
Rt Nid
abelois <. Su@hp>0[Jamol 1aw
susiaay ! wayd - gej 1TvSINDIL0 susinal)  pueAlienb e wusiquiy NY

JWwbiy 31seAA

(RsumoqQ)
3S1/01pAH

(uennat)
ISBAA DAIISBUI/AAS

s AT e TN LS L ST

CAezder)

{
[

PINURUOJ) AYVININNS YANIDY AFAYUNS TVINS

it3718vl

~opexary

- s

Ezomw»z&ﬁw.w

c-17



TABLE llI
SERIENVIRONMENTAL SURVEY
AREAS OF INTEREST FOR TECHNICAL SPECIALISTS

WASTE MANAGEMENT - Hazardous Waste

D. Worley Non-Hazardous Waste

D. Habib RCRA/Solid Waste Permits L
Mixed Waste RRORIT
Radioactive Waste "

RADIATION - Radioactive Emissions'ang-Effluents

R.Lanza Source Controls and Monitoring-

Environmental Monitoring.-Rad
Laboratory Analysis “Rad ~
Radioactive\Waste .- .-

Xay
N

REN
-,

AIR | - Meteorology. .,
R.Lanza LocalAir Qiality Data
Emisston Soufces, Control and Monitoring
... Enyironmental Monitoring - Air
" .AirRgemitsand Air Emissions Inventory

SURFACE/DRINKING ‘ .5, Effluent Sources
W. Levitan . ~.“Wastewater (Process and Sanitary
“Treatment) Facilities
Cooling Water System
Drinking Water Distribution
SRR Stormwater Management

Spill Prevention, Control and Counter-

measure Plan

Aboveground Storage Tanks
,.HXQRQGE"O‘ZLLOGY/STQRAGE - Waste Storage and Disposal Sites (Past and
- FANKS R Active)

W."Downey Spill/Accident Locations
Regional Geology and Groundwater
Well Inventory and Construction
Groundwater Monitoring Program and
Studies
Underground Storage Tai ks

o

(aJ)

. (l‘\
o



TABLE Il |
SERI ENVIRONMENTAL SURVEY
AREAS OF INTEREST FOR TECHNICAL SPECIALISTS (Continued)

INACTIVE WASTE SITES/ - Past Waste Site Locations
RELEASES ‘ Characterization Studies )
W. Levitan Spill/Accident Locations ".‘,

Remediation Work L
Former Production Lucatuons i

QUALITY ASSURANCE - Environmental Samphﬁg Program
W. Downey Environmental Analyucal Progtam
‘ Data Managemgnt.and Handling

QA Program Overvnew

¢ .

TOXIC AND CHEMICAL - Processfchemu:als and Su bstances
MATERIALS-TSCA Inventory. == ™
W. Downey : Asbiestos lee EvaLuatlon

Asbestos Rarnoval and Disposal

PERs In-Service, Storage, and Disposal
<o PesticideUse, Storage, and Disposal
"‘»;pWarehDusmg and Storage Tanks for

K Process Chemicals
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LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS




LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS

AAQs
ACGIH
APEN

BOD
Btu

CAS
cfm
CFR
cfs

CH
CO
CcoD
Con Mutual
DAS
DCEA
DCG
DCHX
DOE

EP
EPA
ES&H
FTLB
gpdqh,”“'
kg
HE

a\
IDLH

Ambient Air Quality Standards
American Conference of Governmental Industrial Hygienists
air pollution emissions notice

biochemical oxygen demand
British thermal unit

Chemical Abstract Service B Y
cubic feet per minute R
Code of Federal Regulations B
cubic feet persecond

Chicago Operations Office (DOE)
carbon monoxide
chemical oxygen demand :
Consolidated Mutual Water.D‘strk:’t

Deputy Assistant Secretary
dichloroethane P, TR
Derived Concentr«a’uon Gujdes
Direct Contact- Heatﬁxnhanger

u.s. Departmemtof Emergy

Extraction Procedure
u.s; Enwmnmental Protection Agency

‘..-Enwror\meht Safety and Health

Fleld Tes’t Laboratu:y Building

: o] auons perday

" kilogram

hydrofiuoric acid

Installation Assessment
immediately dangerous to life and health
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LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS (continued)

LEL

MDSDD
mg/L
mL
mad
MOCVD
mph
MRI

m/s
MSDS
MSL

NAAQS
NESHAP

NPDES
NRVOC

OEGC
0SsCO
OTEC

POTW
PVC
PVSD

Qac:”

_RCRA,

Sin
SAQ. .
SERI
SOP
SPCC
SQG
STEL

Lower Explosive Limit

Metropolitan Denver Sewage Disposal District
milligram per liter

milliliter

million gallons per day

metal organic chemical vapor deposition
miles per hour

Midwest Research Institute

meters per second

Material Safety Data Sheets

Molten Salt Laboratory

National Ambient Air Qualrty Standards

National Emission ;tandards for Hazardous Air
Pollutants : RORR

National Pollutant’ Drscharge Elim{nation System
Negligibly reactlve vofatnle organic compounds

Office ofEnv;r@nmentaJ Gundance and Compliance
Oil and %o]vent Process Company
Ocean ThermalnEnergy Conversion

j;.pUb,l'ic!quhed treatment works
=" polyvinyl.chloride
"a,wl'.ﬂPl'eas’e_an’t View Sanitation District

' *.&u‘.ahty assurance/quality control

Resource Conservation and Recovery Act

sampling and analysis

SERI Area Office (DOE)

Solar Energy Research Institute

Safe Operating Procedure

spill prevention, control, and countermeasures
Small Quantity Generator

short term exposure limit
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LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS (continued)

TCE trichloroethylene

TLD thermoluminescent dosimetry

TLV threshold limit value

TSD treatment, storage, and disposal

TSP total suspended particulates

TSS total suspended solids

TWA time weighted average

usTt underground storage tank :
VOC volatile organic compound

WERC Wind Energy Research Center |

.
N
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