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METRIC FRACTIONS

Mutliple Decimal _Equivalent Prefix Symbol
106 1,000.000 mega- M
101 1.000 kilo- k
107 100 hecto- h
10 10 deka- da
th 0.1 deci- d
10° 0.01 centli- c
tod 0.001 mlli- m
10F 0.000001 micro- [
i0® 0.000000001 nano- n
1017 0.000000000001 pico- p
1018 . 0.000000000000001 femto- f
10 '8 . : 0.000000000000000001 atto- a
METRIC CONVERSION TABLE
Muiliply By Equals Mulitiply By Equals
in 2.54 em cm 0.394 in.
ft 0.20% m m 3.28 ft
ar 0404 ha ha - 2.47 ac
mi 1.61 km ’ ki 0.621 mi
i 0.4536 kg . kg 2.205 Ib
Wy ot US 0945 1 | 1.057 liq. qt. - U.S.
" 0093 m? m? 10.764 f12
! 259 km? km? 0.386 mi2
e . 0.028 m3 md 35.31 ft3
dm 0450 pCi pCi 222 d/m
P fwaten) 100 1 Cirmi (water) nCi/mi (water) 109 pCit {water)
TP (ainy N2 pCifee (air) nCifee (air) 10%2 pCirm? (air)

TRADITIONAL AND INTERNATIONAL SYSTEMS OF
RADIOLOGICAL UNITS

(Traditionat innts are in parentheses.)
Expression in Terms
Quantily Name Symbol of Other Units
absetbod dinne Gray Gy JiKg!
(tad) rad 102 Gy
e hvily Becquere! 8q 1 dps
{curin) Ci 3.7x 100 Bq
dnae anuivalont Stavert Sv JIKg-!
{rom) . rem 102 Sv
exprsine Coulomb pet
kilogram C/Kg"!
(1oontgen) R 2.58 x 10 C/Kg-1
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PREFACE

This report provides information to the public about th;,
impact of the Rocky Flats Plant on the environment an
The report contains a qomphance sgl:'r‘nn?;arz';‘s
ription of environmental monitoring programs,
(riae;icati[(’)n dose estimates for the surrounding population f(')i
the period January 1 through l_)ecembcr 31, 1990. .C.knerl;x
content and format for this report are specified by

public health.

Department of Energy Order 5400.1.

i ing at
An environmental surveillance program has becn ongoing
the Rocky Flats Plant since the 1950s. Early programs

i ical i i t
radiological impacts to the environment.
oo s 4 cts to air, surface

water, groundwater, and soils from radiological and

current program examines potential impa

nonradiological sources.

Environmental operations at Rocky Flats Plant are u_nder (het
jurisdiction of several local, state, and federal agencies, mosl
notably the Colorado Department of Health, Envxronqu-:m(z:f
Protection Agency, and Department of Energy. A variety

different intervals for these and other
agencies in addition to the annual environmental report. A

reports are prepared at

list of these reports is given in Section 3, Table 3-1.

U.S. DEPARTMENT OF ENERGY/ROCKY FLATS PLANT SITE
ENVIRONMENTAL REPORT FOR 1990 (RFP-ENV-90)

Attached for your information is the 1990 Site Environmental Report for the Rocky Flats Plant. In
addition to summaries of radiological and nonradiological monitoring in the vicinity of and on the
Rocky Flats Plant (RFP), the report includes summaries of environmental activities on the site, a
listing of the major environmental permits along with the compliance status of each, and a
description of National Environmental Policy Act activities.

We have also attached an environmental compliance self assessment covering the period of
January 1, 1991, to August 31, 1991. This is representative of our ongoing program to place
greater emphasis on identifying potential environmental compliance issues at RFP and developing
solutions to those problems.

If you have any questions about the report, or would like to discuss particular items within the
report, please contact the DOE-Rocky Flats (/)Pﬁce at (303) 966-5993.

Robért M. Nelson, Jr.
Manager

Attachment
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Rocky Flats Plont

Stte Environmental Repaort fori990

COMPLIANCE
SUMMARY

National Environmenial
Policy Act (NEPA)

Clean Air Act (CAA)

Clean Water Act (CWA)

Notices of Intent (NOIs) for the Plutonium Recovery
Modification Project Environmental Impact Statement
(PRMP EIS) and Programmatic Environmental Impact
Statement on the Integrated Environmental and Waste
Management Program were published in the Federal Register
on May 30 and October 22, 1990, respectively. An NOI for
the Rocky Flats Plant (RFP) Sitewide EIS is expected to be
published early in 1991.

Environmental Assessments (EAs) were completed, and
Findings of No Significant Impact (FONSIs) were published
in the Federal Register for the 881 Hillside Sites Interim
Remedial Action (January 10, 1990) and Supercompactor
and Repackaging Facility (SARF) (August 10, 1990).
Development of EAs were initiated for seven additional
facilities/operations in 1990.

Radionuclide air emissions from RFP were within the
Environmental Protection Agency's (EPA) National
Emissions Standards for Hazardous Air Pollutants
(NESHAP). NESHAPs set a yearly limit of 10 millirem per
year (mrem/yr) effective dose equivalent (EDE) to any
member of the public.

The calculated beryllium discharged from RFP in 1990 was
8.2 grams (g) compared 10 the daily limit of 10 g overa
24-hr period set by Colorado Air Quality Control Regulation
#8.

RFP submitted Air Pollution Emission Notices (APENSs) 10
the Colorado Department of Health (CDH) for 25 process
and support buildings. APENS are required by Colorado Air
Quality Contro! Regulation #3 as part of an application for a
new or modificd emissions source releasing any contaminant
classified as odorous, hazardous, or toxic.

A Notice of Violation (NOV) was received on Aprii 11,
1990, for failure to have air emission permits or APENs for
two spray paint booths and a shot blaster in Building 333.
RFP subsequently filed the required documents for this

facility.

The National Pollutant Discharge Elimination System
(NPDES) permit for RFP expired in 1989 but was extended

xiit
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Toxic Substances Control
Act (TSCA)

Resource Conservation
and Recovery Act (RCRA)

Xiv

administratively until renewed. An applicati i
! ) 1 . ation
timely fashion with the EPA and is ggnding ﬁr‘msag::r%g;la

N . . B
st:nzla?(},s? were received in 1990 for violation of NPDES

An NPDES Federal Facilities Compliance

(FFCA) was drafted in 1990 bclwecnpthe De;fz‘lirr?]f:r:f gtf
Energy (DOE) and the EPA. This agreement includes
requirements for upgrading the sewage treatment plant, a
a(()jundwaler monitoring plan for the sewage sludge dryi;lg
relcz’s : ((:J(;rg;:;;::i cac:xg; fplzm to address a 1989 unplanned

Cl ing
vy rom Building 444, and quarterly

Revised use classifications and water quality stan

Woman Creek and Walnut Creek Lribuu?xics x())l Stzz:ngl::ar;j Lfiiz
and Great Western Reservoir and resegmentation of Big Dry
Creek became effective on March 30, 1990. This action b
the Colorado Water Quality Control Commission (CWQCC);
established goal stream standards for Segment 5 of Big D
Creek (tributaries from source 1o Ponds A-4, B-5 andgc-%
and final stream standards for Segment 4 of Big l’)ry Creek

from .
gle'servgg[)l_d outlets to Standley Lake and G4real Western

Sixteen 55-gallon drums of nonradioactivit i
5 [ -contam
pt(_)']xchlonna.ted biphenyl (PCB) capacilorg were shlir;geeg
gCEm for disposal in 1990. Radioactivity-contaminated
wastes and friable and radioactivity-contaminated
asbestos are being stored at RFP until disposal can be
arranged at suitable locations. Non-friable asbestos i
disposed of in the RFP landfill. 5

;l‘he RCRA Part A permit application for hazardous and low-
evel mixed waste was revised twice in 1990 through
changes to tnterim status to allow operation of the Pondcrete
:Icmnx facilities on the 750 and 904 Pads and operation of a
ow-level mixed waste baler and nearby storage area in
Building 889. A revision to the RCRA Part A permit
fappllczmon for transuranic (TRU) mixed waste was pendin
d;;px}']oval from CDH to allow operation under interim slamgs
’(I)'RlUc S'upcrcompuc(or and Repackaging Facility and the
: Waste Shredder. RCRA Part B permit applications
or hazardous and low-level mixed waste and TRU mixed
waste also were pending CDH approval.

The Inter-Agency Agreement (IAG) requi
Inter-, ) equires RCRA Facili
Investigations/Remedial Investigations (RFI/RI) work E;)cl:::sy

Rocky Flats Plant
f

Inter-Agency Agreement
(IAG)

Emergency Planning ond
Community Right-to-Know
Act (EPCRA)

to characterize the source of contamination and the soils of
an interim status closure unit. Draft Phase [ RFI/RI wark
plans were submitted to CDH and EPA for the Solar Evap-
oration Ponds, Present Landfill, Original Process Waste
Lines, and West Spray Field in 1990. ‘

Production of TRU waste declined from 1,342 cubic yards
(yd3) in 1989 10 307 yd3 in 1990, and low-level waste
production declined from 7,417 yd3 in 1989 10 2,555 yd3 in
1990. Hazardous waste generation decreased from 108 yd3
in 1989 10 89 yd3 in 1990. RFP recycled 141 ons of paper
in 1990, an increase of 26 tons from 1989.

A Mixed Residues Compliance Plan was prepared under
requirements of the Residue Compliance Agreement in 1990,
This plan included actions 1o bring residues into compliance
with State of Colorado standards and methods 10 minimize
generation and reduce the storage of RCRA-regulated
wastes.

The FFCA for Land Disposal Restricted Wastes was
extended twice in 1990 with the second expiration dite of
February 15, 1991. During 1990, 13 formal reports were
submitied (pursuant to this agreement) thal identified all
available and/or feasible options being pursued in the arcas
of waste minimization, waste characterization, and treatment
technology implementation.

The TAG was renegotiated early in 1990 following receipt of
public and agency comments. The final agreement, reached
in January 1991, was revised 10 increase the number and
priority of Operable Units (OUs).

The RFP submitied the “Tier 1l Emergency and Hazardous
Chemical Inventory Forms" report 1o emergency planning
agencies for the State of Colorado, Jefferson and Boulder
counties, and the RFP Fire Department in 1990. This report
is required under Section 312 of EPCRA und lists quantiies
and locations of hazardous chemicals.

The RFP submitted the “Toxic Chemical Release Inventory”
10 EPA as required under Section 313 of EPCRA. This
report contains information on routine and accidental
releases of chemicals in 1990, maximum amount of
chemicals stored, and amount of chemicals contained in
wastes transferred offsite.

Xv




EXECUTIVE SUMMARY

Governor's Scientitic
Advisory Panel

ENVIRONMENTAL
MONITORING

METEOROLOGICAL
MONITORING

AIR MONITORING
Effluent Air Monitoring

xXvi

The Governor's Scientific Advisory Panel on Rocky Flats
Monitoring Systems completed its final- report in 1990.
Major recommendations in this report concerned
development of environmental information and computerized
data management systems, mass balance tabulation of
materials entering and exiting RFP, and ambient air
monitoring for six nonradioactive hazardous substances,

A Special Assignment Team was mobilized in 1989 by DOE
to provide an independent evaluation of operations and prac-
tices at RFP. The environmental portion of the audit focused
on determining whether RFP activities created an imminent
threat to the public or environment, whether operations were
conducted in accordance with environmental requirements
and best management practices, and the status of previously
identified environmental concerns. Findings of this evalua-
tion were addressed in 93 action plans that described correc-
tive measures. During 1990, 16 action plans were comple-
ted, 21 additional plans were undergoing internal verifica-
tion, and 56 plans were in various stages of implementation.

Mean wind speeds at RFP in 1990 were 9.0 miles per hour
(mph). The maximum wind speed was 88.6 mph. Winds,
as categorized by Pasquill stability classes, were 50.1
percent neutral, 42.5 percent stable, and 7.37 percent
unstable. The mean temperature in 1990 was 48.7 °F and
the minimum and maximum temperatures were -24.0 °F and
96 °F, respectively. ' RFP recorded 12.8 inches (in.) of
precipitation in 1990.

Plutonium and uranium discharges totaled 1.067 microcuries
(uCi) (3.95 x 104 becquerels {Bq)) and 0.606 uCi (2.24 x
104 Bq), respectively. Maximum sample concentration for
plutonium was 0.0078 x 10-12 microcuries per milliliter
(nCi/ml) (2.89 x 104 becquerels per cubic meter [Bg/m3})
and for uranium was 0.00026 x 10-12 uCi/m! (9.62 x 10-6
Bq/m3). Americium discharges totaled 0.396 uCi (1.47 x104
Bq) and the maximum concentration was 0.00144 x 10-12
#Ci/mi (0.0391 Bg/m3). Total amount of tritium discharged

Rocky Flats Plant

Site Environmental Report for1990

Nonradioactive Ambient Air
Monitoring

Radioactive Ambient Air
Monitoring

SURFACE WATER
MONITORING

Rocky Flats Plant Site
Surface Water Monitoring

was 0.0039 curies (Ci) (1.44 x 108 Bq). Maxi/nn;;n ul;iliurln
ntrati - i .26 Bgy/m3). Beryl-
ntration was 88 x 10-12 uCi/ml (3 .
fi‘l)Jr::ewas not significantly abov; ;E(él;{gx);rl\sn il::sv;:llss.C (:Z(z)xn
i i leases did not excee
(ci:)(r’r't,gﬁ:::?ir:(e)dcling using the AIRDOS/PC computer code.

i total suspended particulate (TSP) v:glue (24-
'}];:)‘srm[?l);lln;l:;ple) wasp?34 micrpgrams perlcublc m3clte4r
(tg/m3) and the annual geometric mean value rgis h;e
pg/m3. The maximum Particulate Matter-10 (FM— .) val
(24-hr sample) was 26 pg/m3 and the afmual amhmt’:llxscpmea(;\
was 9.8 yg/m3. The annual geometric mean for :;0
arithmetic mean for PM-10 samplers were 12 pcr/c\e_?lélsamy
percent, respectively, of the National Ambient Al
Standards (NAAQS).

rall mean plutonium concentrz}tion measured for onsite
(s)a\:lplers wasp0.072 x 1015 pC_l/ml (2.7 x 10-_6 Bcgm;)é
equal 10 0.36 percent of the Derived Congemr;mon _nl‘lelmr
(DCG). Overall mean plutonium Oc%?)%enu'la(;l?sn:;l é)lr/ r[l)]ein( meter

i ions were 0. x 10- .

z;r(\)d_’cl;)(r‘r;:;l)n:gdl%c?;n x 10-15 uCi/mi (3.7 x 10-8 Bq/m3),
respectively. These values were 0.015 percent (perimeter)
and 0.005 percent {community) of the DCG.

Maximum volume-weighted average concentrations arr:g

ercent of DCG for plutoniuvm, uranium, amcnc1u$1v, ln !
?r'uium of sampled effluents from North and South Walnu
Creeks and Woman Creek were:

Surface Water Effluents Percent

att r
Average Concenirations o
ve g 5 '
0.4
Plutonium (Pond C-1) 0.'0I1 + 0.00S .
Uranium-233, 234 (Pond C-2) 189 £ 0.17 0.

) 0.40
Uranium-238 (Pond C-2) 240 016 o
Americium (Pond A-4) 0.008 * 0.009 0.0

+ 10 L
Tritium (Ponds B-5, C-2) 335?) i 2000
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EXECUTVE SUMMARY

Community Surface Water

Mean concentrations and percent of
uranium, americium, and tritium fo

Canal were:

Raw Water Supply Percent
Average Concentrations of
Plutonium 000 * 0014 0.0
Uranium-233, 234 0.54 £ 029 0.11
Uranium-238 0.45 020 0.09
Americium 0.004 +  0.005 0.01
Tritium
-0 % 30 0.0

M 1 . " & H
aximum average reservoir/canal concentrations and percent

Monitorin i
g ;_)rt;)rlzCG forl plul(}mum. uranium, americium, and tritium
samples of public water supplies r
surrounding communities were: pplies from several
Maximum Average Percent
Reservoir Concentrations of
ikl i RCG
Plutonium (Ralston) 0011 = 0037 0.04
Uranium-233, 234 (Boulder) 187 ¢ 0.52 0.37
Uranium-238 (Sundley) 071 + 0.12 0.12
Americium (Dillon) 0031 + 0049 0.10
Tritium (Ralston) 190 3 120 0.01
Maxi ’
aximum average drinking water conc i
i r entrations and
of DCGs for plutonium, uranium, americium, andlt)xc;ix('ic:r?ll
xviii

Rocky Flats Plant
Site. i

DCG for plutonium,

] r samples of raw water
. taken from Ralston Reservoir and South Boulder Diversion

GROUNDWATER
MONITORING

from samples of drinking water from several surrounding
comumunities were:

Maximum Average

Drinking Waler Percent

Concentrations of

{x 10-% uCilmit DCG
Plutonium (Golden) 0006 + 0.013 0.02
Uranium-233, 234 (Denver) 067 2 057 0.13
Uranium-238 (Golden) 052 + 030 0.09
Americium (Arvada) 0.008 % 0.008 . 0.03
Tritium (Louisvilic) 50 10 0.0

The uppermost hydrostratigraphic unit within OU 1 (881
Hillside) that includes alluvial and subcropping bedrock
material is contaminated with volatile organic compounds
(VOCs), inorganics (including some metals), and elevated
levels of uranium. Maximum concentrations of organic
contaminants, trichloroethene (TCE), 1,1- dichloroethene,
and 1,1,1 - trichloroethane (TCA), were 13,000 micrograms
per liter (ug/), 16,000 pg/l, and 19,000 pgA, respectively.
Concentrations of VOCs diminish rapidly downgradient,
becoming equal to or below detection limits (5 pg/h within
200 feet (1) of the suspected origin of contamination.

Groundwater in the alluvial materials and interconnected
groundwater in the shallow subcropping sandstone bodies
within OU 2 (903 Pad, Mound, and East Trenches Area) is
contaminated with VOCs, inorganics (including some
metals), elevated Total Dissolved Solids (TDSs), and
radionuclides. Maximum concentrations of VOCs were:
tetrachloroethene (PCE) - 20,000 pg/i, and TCE - 96,000
pgll. Concentrations of these magnitudes represented one-
time sampling events and were limited spatially. The
majority of radionuclide contamination was uranium-238.
Wwells screened in surficial materials and subcropping
bedrock immediately north, cast, and “southwest
(downgradient) of the Solar Ponds (OU 4) detected elevated
levels of nitrate/nitrite, sodium, TDS, sulfate, dissolved

Xix
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EXECUTIVE SUMMARY

SOIL MONITORING

EXTERNAL GAMMA
RADIATION DOSE
MONITORING

RADIATION DOSE
ASSESSMENT

h 9.

radionuclides, and VOCs. Nitrate/nitrite concentrations
ranged up to 880 milligrams per liter (mg/1), and TDS ranged
up to 6,700 mg/l. Maximum concentrations of uranium
-233/-234, -235, and -238 were 900, 9, and 190 picocuries
per liter (pCi/l), respectively. Tritium and americium ranged
up to 940 pCi/l and 0.02 pCi/l, respectively. Concen-
trations of VOCs, specifically, vinyl chloride, ranged up to
950 ug/l. Wells located upgradient of the Solar Ponds were
contaminated by TDS, nitrate/nitrite, calcium, magnesium,
bicarbonate, chloride, and radionuclides (uranium, tritium,
americium, and cesium-137).

Groundwater in the uppermost hydrostratigraphic unit and
adjacent to the Present Landfill (OU 7) exhibits concen-
trations above background levels of inorganic ions,
dissolved metals, dissolved radionuclides, and VOCs.

Water quality data from alluvial wells within and adjacent to
the West Spray Field (OU 11) showed clevated levels of
nitrate/nitrite, sodium, TDS, sulfate, dissolved radio-
nuclides, and VOCs. Upgradient from the West Spray
Field, groundwater quality was impacted by TDS, and
nitrate/nitrite were elevated.

Plutonium concentrations from samples taken at a 1-mile
(mi) radius from RFP ranged from 0.03 picocuries per gram
(pCi/g) to 9.14 pCi/g in 1990. Soils sampled at a 2-mi
radius exhibited plutonium concentrations of 0.00 pCi/g to
3.94 pCifg. Soils at locations south and east of the 903 Pad
recorded the highest plutonium concentrations.

Average annual dose equivalents measured onsite, in
perimeter environs, and in nearby communities were 154,
157, and 159 millirem (mrem), respectively. These values
are indicative of background gamma radiation in the area.

Maximum radiation dose from all pathways to a hypotheticat
individual continuously present at the site boundary was
(.52 mrem 50-year (yr) committed EDE or (.52 percent of

Rocky Flats Plant
it ] I

the DOE standard for all pathways. The mnxlm;lm:;gdmlllix‘)lr;
dose to an individual from RFP air emissions of 1a 1(;ac ve
materials, as determined by the AIRDOS-PC meletiogo ,?g|0~5
dispersion/radiation dose computer .c‘ogIe, wafi P St
mrem from measured building air emissions an 021 mees
from estimated soil resuspension. Collective poE)u ation ose
to a distance of 50 mi was estimated as 2 x 10! person-T!

50-yr committed EDE.

xxi
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Rocky Flats Plant
Site Epviro,

ROCKY FLATS SITE
ENVIRONMENT

The Rocky Flats Plant (RFP) occupies an area of 6,550
acres in northern Jefferson County, Colorado, approxi-
mately 16 miles (mi) northwest of Denver (Figure 1-1).
Main production facilities are located near the center of RFP
within a fenced security area of 384 acres. The remaining
plant area contains limited support facilities and serves as a
buffer zone 10 major production areas (DOER0D). (Note:
Literature citations abbreviated within this report are
alphabetically listed in the References section, page 149.)

Approximately two million people live within a 50-mi radius
of RFP. Adjacent land use is a mixture of agriculture, open
space, industry, and low-density residential housing.

o . 5 0 N

We

.
Boulder

Pinectiff

Fasata.

DENVER

| SO

Figure 1-1. Area Map of RFP and Surrounding Communities
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Section 1. IN IRODUCTION

RADIATION AT THE
ROCKY FLATS PLANT

The RFP uses radioactive materials and radiation-producing
equipment. Radiation-producing equipment includes X-ray
machines and lincar accelerators. Important radioactive
materials include plutonium, americium, uranium, and
tritium. The potential exists for these materials to be handled
in sufficient quantities to pose an offsite hazard. The most
important potential contributor to radiation dose from these
materials is the alpha radiation emitted by plutonium,
americium, and uranium.

Because of the low penetrating ability of alpha radiation,
these materials are primarily a potential internal radiation
dose hazard; that is, the radioactive material must be taken
into the body for the alpha radiation to be harmful. For this
reason, environmental protection at RFP focuses on
minimizing release of radioactive materials to the
environment. Environmental monitoring focuses on
pathways by which the materials could enter the body such
as air inhalation and water ingestion. A pathway is a
potential route for exposure to radioactive or hazardous
materials.

Appendix A, “Perspective on Radiation,” describes the basic
concepts of radiation. Readers unfamiliar with the types and
sources of ionizing radiation are encouraged to read
Appendix A for a better understanding of environmenal
monitoring data and radiation dose assessment at RFP. A
detailed assessment of radiation dose 10 the public from RFP
is presented in Section 4, “Radiation Dose Assessment.”

2. COMPLIANCE

David B. Costain
Pamela S. Goode

nitoring data are obtained from routine sampling to measure
zirgmonmgmcl impacts resutting from RFP activities. Results from
this monitoring are reported fo local, state, and federal agencies
inciuding the Environmental Protection Agency (EPA), DOE, and
Colorado Department of Health (CDH), who are responsible for
enforcing environmental regulations at RFP. These agencies
oversee compliance with applicable standards, Issue permits,
participate in joint monitoring programs, and inspect facilities.
This section covers RFP compliance with environmental
reguiations.
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Section 2. COMPL JANCE SUIMMARY

Environmental Assessments

Mitigation Action Plans

CLEAN AIR ACT (CAA)

In September 1990, the Secretary of Ener
commitment to initiate preparation ofy(he RFP Si%gw?:lgdglgl
The NO! for the Sitewide EIS was published in the Federal
Register during the first quarter of 1991 and underwent
public scoping and comments. A preliminary work plan and
a statement of work for the RFP Sitewide EIS were
completed on December 21, 1990).

During 1990, development of EAs for the f i
posed actions were initiated: o the following pro-

*  Building 374 Liquid Waste Treatment Facili
’ s H cility Upgrades
» Construction and Use of a Resi
Faien 1 Residue Drum Storage
+ Dewatering and Resource Conservatio
and Res servation and Recover:
Act (RCRA) Partial Closure Action on Solar Evapormioz
Po_nds ’
. g/!llxed Waste Disposal Operations at the Nevada Test
ite
*  New Sanitary Landfill
. ll:roccss Waste Transfer System
« Proposed Surface Water Interim Measures/Interi
¢ r s erim
ch}c'dm] Action Plan/Environmental Assessment and
Decision Document for the South Walnut Creek Basin

The EA for 881 Hillside Sites Interim Remedial Action
DOE/EA-0413, was approved by the DOE; a Finding of glo‘
Slgn}ﬂC:xnt Impact (FONSI) was published in the Federal
Register on January 10, 1990. An EA of the Super-
compactor and Repackaging Facility (SARF), DOE/EA-
0432, was published in July; the DOE issued a FONSI in the
Federal Register on August 10, 1990,

The implementation of NEPA focuses on the pre-decisi

aspects of an action. Mitigation is part of the p%l:-gzg:::g:::
phase of NEPA. The Secretary of Energy Notice SEN-15-
90, Section H, requires the publication of a Mitigation
Action Pl:m‘ (MAP) before an EIS or EA/FONSI is
completed. The MAP documents environmental commit-
ments made in an EIS/Record of Decision (ROD) or an
r[]::;ﬁl{;Of:I]S}l z;\x/;(ll“r)e{)orlf implementation of those commit-

s. The or th S s i i

e boving of 1991, e SARF is expected 10 be issued in

lhe.Clean Air Act (CAA) sets standards for ambient air
quality and hazardous air pollutants. At RFP, the emphasis
is on radioactive hazardous emissions.

Rocky Flats Plant

National Erﬁission
Standards for Hazardous
Air Pollutants (NESHAPSs)

Colorado Air Quality
Control Regulation #8

National Emission Standards for Hazardous Air Pollutants
(NESHAPs) govern both radioactive and nonradioactive
pollutants and are administered by the Environmental
Protection Agency (EPA) or the Colorado Department of
Health (CDH). CDH has been granted authority by the EPA
to regulate several hazardous pollutants including beryllium,
mercury, vinyl chloride, and asbestos; however, authority to
regulate radionuclides currently lies with the EPA. Under
regulations promulgated in 1989, NESHAPs limited the
radiation dose from airborne radionuclide emissions from
DOE facilities to 10 millirem per year (mrem/yr) effective
dose equivalent (EDE) to any member of the public. A
compliance report with dose calculations is due to EPA by
June 30 of each year for the previous calendar year. RFP
submitted the required Air Compliance Report and dose
calculations for the calendar year 1989 to the EPA in June
1990. This report showed a calculated whole body dose
equivalent to the maximally exposed individual from air
pathway only of 0.23 mrem. Dose calculations for the 1990
calendar year are given in Section 4, "Radiation Dose
Assessment.”

Regulation #8 implements NESHAPs for nonradioactive
pollutants in Colorado. Work standards, emission
limitations, and ambient air standards for hazardous air
pollutants including asbestos, beryllium, mercury, benzene,
vinyl chloride, lead, and hydrogen sulfide are specified in
this regulation. Potential hazardous air pollutants at RFP
include asbestos and beryllium. Asbestos was used as
insulation in the older facilities and is handled according to
NESHAPs regulations during demolition, renovation, or
disposal. Beryllium is machined at RFP. The emissions
standard is 10 grams (g) of beryliium over a 24-hr period.
Beryllium emissions did not exceed this standard in 1990.

Beryllium compliance testing will be conducted on five air
ducts that have the highest potential beryllium emissions
upon resumption of process operations at RFP. Process
operations were suspended in 1989 and did not resume in
1990. The testing will measure beryllium emissions for
24-hr periods in accordance with EPA standards and will
serve as the basis of an application for a waiver of emission
testing and daily sampling requirements.
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Rocky Flats Plant

Section 2. COMPLANCE SUMMARY

Compliance Issues

Notices Of Violation (NOVs). On April 11, 1990,
NOVs were received from CDH for (1) failure 1o have a
submerged fill wbe and vapor control system for an
underground gasoline storage tank at Building 331, and (2)
failure to have air emission permits or Air Pollutant Emission
Notices (APENs) for two spray paint booths and a shot
blaster in Building 333. A following inspection by CDH
revealed that facilities at Building 331 were not in violation,
The NOV for these facilities expired without further action
by CDH or DOE. CDH issued an Order for Compliance on
May 1, 1990, respective to facilities at Building 333, that re-
quired submiual of air emissions permits and APEN forms.
These documents were submitted on March 29, 1991,

Radioactive Stack Sampling Protocol. Several
studies were initiated in 1990 (and will be completed in 1991-
1992) 10 determine RFP's compliance with EPA's radioac-
tive stack sampling protocol, Code of Federal Regulations
(CFR) Title 40, Part 61, Subpart H, which was promulgated
on December 15, 1989, and made effective that same date.

Site Environmental Report for 1990

Buildings for Which Alr Pollution Emission N

Preparation of an air emissions inventory for REP )wus
outlined in the DOE/CDH Agreement in Principle (A1l )'of
June 1989. An APEN is required for any process or activity
that has the potential of (1) an uncontrolled emission greater
than 1 pound per day for any hazardous or toxic air
pollutant, (2) an uncontrotled emission greater than 1 ton per
year for any pollutant, or (3) emissions arising from storage
and transfer facilities and surface coating processes as
defined under AQCC Regulation #7. In \‘%‘)(), RFP initiated
a vent survey and chemical usage analysis of 104 process
and support buildings to determine which facilities require
APEN documentation and/or air emission permits. Process
and support buildings for which APEN documents were
submitted to CDH in 1990 are listed in Table 2-1.

Table 2-1

Were Submitted In 1990

ubmitted
These studies involve preparing "as built” duct drawings, Bulldlog Description Dmqupu
duct effluent characterization, effluent particle size and Bullding #
composition, and isokinetic stack sampling. Air monitoring 886 Uranium Sofution Evaporator 01-18-50
systems that do not meet EPA protocol will be reviewed for - 11 Pondorete Shelters g‘s-‘zz-?o
exemption under “alternative methods,” provisions of EPA 729 Fiter Plenum Building 03.26-90
40 CFR 61, Subpart H, 61.93(b) 3. Nonexempt systems 779 Research & Development 03.26.90
! 782 Filter Plenum Building

will be upgraded 10 meet EPA standards. A Federal o1 Micsowave Vitrification Process 05-07-90
Facilities Compliance Agreement (FFCA) beiween DOE and 219 Landfil °g'§g'gg
EPA Region VIII is expected 10 be signed in 1991 10 559 Plutonium Analytical Labaratory 39:25:90
establish a schedule for applicable sources to meet the 561 Filter Plenum Building 10-18-90
requirements of 40 CFR 61, Subpart H. 923 ‘ssg'a;;: (;;::di%maga 10-18:90

. X ?452[: Health Effedts Laboratory/lndustrial Hygiene 10-18-90
Colorado Air Quality Control Regulation #3. 17078 Oil Storage i
Regulation #3 implements information gathering and n Phutenium Recovery :‘.2‘}'90
permitting processes of air pollution control requirements 707 Manutacturing Building 11-30-90
listed under Code of Colorado Regulations, Title 5 - m. ;g:;"'é’y";::g’vw 1207-90
Depariment of Health, Chapter 1001, Air Quality Control P Gas Storage 12:07-90
Commission (AQCC) Regulations, Articles 2-13, 15, and s53 Welding Shop ‘é?;gg
16. The APEN form allows CDH 10 track air pollution 776 Manulacturing Building 121790
sources, determine their impacts, and issue appropriate air m AssemblyB_wldxgg'ld' 12.17:90
emission permits. APENs are required for most sources 447 2;‘.‘3.’,‘2."1“5%"’ g 12-17-90
emitting air pollutants as defined in the Common Provisions :gf Fue«%lemunﬁuildim 12:17-9
of the AQCC Regulutions. Py Haating Plant 122890




Section 2. COMPLJANCE SUMMARY

CLEAN WATER ACT
(CWA)

National Pollutant
Discharge Elimination
System (NPDES)

The Clean Water Act (CWA) requires the EPA to set national
effluent limitations and water quality standards and estab-
lishes a regulatory program to ensure enforcement. In
Colorado, discharge permits for federal facilities such as
RFP are issued by the EPA. The State of Colorado sets
water quality standards for receiving streams and bodies of
water. These standards are applied through National
Pollution Discharge Elimination System (NPDES) permits
issued by the EPA. Table 2-2 lists current RFP environmen-
tal permits and permit applications.

The NPDES permit program controls the release of
pollutants into United States waters and requires routine
monitoring and reporting of results. The NPDES permit for
RFP (#CO-0001333) identifies seven monitoring points for
control of discharge; three of these discharge points, Ponds
A-4, B-5, and C-2, are capable of discharging water from
RFP. The current permit expired in 1989, but was
administratively extended until renewed. An application for
renewal was filed in a timely fashion with EPA. No NOVs
were received in 1990 for violation of NPDES requirements.
NPDES permit exceedances are summarized in Section 3.3,
"Surface Water Monitoring.” RFP terminated spray
irrigation from Pond B-3 in March 1990 until regulatory
issues could be resolved regarding conditions under which
spray irrigation would begin again.

An informal agreement (between CDH and DOE) was
reached requiring consent from CDH before discharging
Ponds A-4, B-5, and C-2. Samples are taken and split for
analysis by CDH, EG&G Rocky Flats, Inc., and indepen-
dent EPA registered laboratories. Once concurrence is
received from CDH, pond waters are passed through filter
systems and carbon adsorption facilities to reduce contami-
nants. The NPDES permit requires the operation of ponds at
a spill capacity of 90 percent or greater. However, because
of inherent delays caused by concurrent sampling and
analysis before CDH consent for discharges and the con-
tinuing storage of inflows, Ponds A-4, B-5, and C-2 have
been operated with less than 90 percent spill capacity.

Site Environmen,

Rocky Fiats Plant

Permit
NPDES
(12126/84)

Building 122
Incinerator (325/82)

Building 771
Incinerator (8/28/85)

Building 776
Incinerator (3/25/82)

Fugitive Dust .
Renewed (12/28/89)

Pondcrete Shelter #5
Pad #750

Pondcrete Shelter #6
Pad #750

Pondcrete Shelter #10
Pad #9304

Pondcrete Shelter #11
Pad #904

Urinalysis Laboratory Fume
Hood - Bldg. 123

RCRA Part A
Revision 5.0

RCRA Part A
Revision 6.0

RCRA Part B

RCRA Part B

Table 2-2
Environmental Permits and Permit Applications
Number Medium
C0-0001333 Water
C-12931 Air
12JE932 Air
C-13,022 Air
87JE084L Ar
90JE045-1 Air
90JED45-2 Air
S0JE045-3 Air
90JE045-4 Air
B6JE018 Air
C0-7880010526 Hazardous,
low-level
mixed waste
C0-7890010526 Hazardous,
low-level
mixed waste
CO-7890010526 Hazardous,
low-level
mixed waste
C0-7890010526 Transuranic
mixed waste

Issuing

Agency

EPA

CDH

CDH

CDH

COH

CDH

COH

CDH

COH

COH

CDH

CDH

CDH

CDH

Status
Application for
revision pending

Active permit
(inactive source)

Active permit
(mactive source)

Active permit
{inactive source)

Active permit

Initial approval

Initial approval

initia) approval

[nitial approval

Active permil

Interim status
approved for operation
of Pondcrete Ramix
facilities

Interim status,
conditional approval
for operation of
Bidg. 886 Baler

Application
revised, submitted
March 1981,
permit pending
Application
submitted,

permit pending
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Section 2, COMPLIANCE SIMMARY.

TOXIC SUBSTANCES
CONITROL ACT (TSCA)

Compliance Issues

RESOURCE
CONSERVATION AND
RECOVERY ACT (RCRA)

Part A and Part B Permit

The Toxic Substances Control Act (TSCA), administered by
the EPA, authorizes testing and regulation of chemical sub-
stances entering the environment. TSCA supplements sec-
tions of the CAA, the CWA, and the Occupational Safety
apd Health Act (OSHA). Compliance with TSCA at RFP is
directed at management of polychlorinated biphenyls (PCBs)
and asbestos.

In 1990, sixteen 55-gallon drums of nonradioactivity-
contaminated PCB capacitors were shipped offsite for dis-
posal. Disposal sites for radioactivity-contaminated PCB
wastes are unable to receive RFFP waste at this time. RFP is
storing radioactivity-contaminated PCB waste beyond the
1-year storage limit imposed by TSCA. DOE notified EPA
that storage would be necessary until a commercial or DOE
treatment and disposal facility capable of receiving this waste
was identified.

Nonradioactivity-contaminated, nonfriable asbestos waste is
disposed of in a designated area of the RFP landfill. Non-
radioactivity-contaminated, friable asbestos waste is pres-
ently being held in storage until disposal issues with the
CDH can be resolved. Radioactivity-contaminated asbestos
waste is being stored onsite until disposal at the Nevada Test
Site is approved.

The Resource Conservation and Recovery Act (RCRA)
provides cradle-to-grave control of hazardous waste by im-
posing management requirements on generators and trans-
porters of hazardous wastes and on owners and operators of
treatment, storage, and disposal facilities. The State of
Colorado, under authority of EPA, regulates hazardous
waste and the hazardous component of radioactive mixed
waste at RFP, although EPA retains authority for certain
regulatory provisions such as land disposal restrictions.
Solely radioactive wastes are regulated by the Atomic Energy
Act of 1954 as administered through DOE orders.

The RCRA Part A permit application identifies (1) facility
location, (2) owner and operator, (3) hazardous and mixed

Rocky Flats Plant
Site Envi R t for 1990

wastes to be managed, and (4) hazardous waste management
methods. A facility that has submitted a RCRA Part A
permit application is allowed to manage hazardous wastes
under transitional regulations known as the Interim Status
Requirements pending issuance of a RCRA Operating
Permit. The RCRA Part B permit application consists of a
detailed narrative description of all facilities and procedures
related to hazardous waste management.

RCRA Parts A and B permit applications for RFP cover
hazardous waste treatment and storage operations. RFP
does not practice hazardous waste disposal. Since the early
1980s, a series of RCRA Part A permit applications have
been submitted to the CDH. During 1990, the Part A permit
application for hazardous and low-level mixed waste was
revised twice. Revision 5.0 was submitted to CDH in
January 1990 requesting a change to interim status to allow
operation of the Pondcrete Remix facilities on 750 and 904
Pads; this change was approved by CDH in April 1990.
Revision 6.0 of the RCRA Part A application for hazardous
and low-level mixed waste was submitted in June 1990
requesting a change to interim status to allow operation of a
low-level mixed waste baler and a nearby storage area in
Building 889; this request was approved by CDH, with
certain conditions, in December 1990.

The RCRA Part A permit application for transuranic (TRU)
mixed waste was last revised in November 1989 (Revision
3) to request a change to interim status to allow operation of
the SARF and the TRU Waste Shredder. Additional infor-
mation covering the Supercompactor and Shredder was
submitted to CDH in May 1990 at their request. CDH
conducted a public comment period to review the application
in November and December 1990. The change to interim
status is pending CDH approval. Several other minor and
temporary changes to interim status were requested in
various 1990 memoranda, including changes to interim
status for four enhanced evaporation techniques at the Solar
Evaporation Ponds. )

Separate RCRA Part B permit applications have been
submitted previously for hazardous and low-level mixed
waste (December 1989) and TRU mixed waste (July 1988).
CDH has prepared a draft RCRA permit for 9 of 20
hazardous and low-level mixed waste units at RFP and a
Notice of Intent to Deny (NOID) for the remaining 11 units
in October 1989. RFP submitted comments on the draft
RCRA permit in December 1989 and submitted a revised

19




1T

owo pajjids am Lindraw Jo spunod ¢/ Jo ol y - eue
PABULUBIUOD DI JO BONRIPIWIT PIAJOAUL JUO A{UO ‘APISINO
FuULINDO0 SASTIAL DAY AN JO ]IS 1O JIT Y 01 ASEM
SNOpITZEY JO ISR KUR UL 1[NSDI 10U PIP pUR PI[|ONUOD
UM YIog  SIUN UAWRTEUTW MNSEM 1B SANY PIA[OAU
SIUBPIDUL OM ], “IUIWUONAUD Y1 JATULPU 10U PIp pue
pL€ Supping uyim paureiuod azam §|(1ds 9asy ], siuapiout
IS “1niny 1uaadsd 01 SAUNSEIW PUL ‘ST PARUTIUTIUOD
J1VIPAWDI 01 SUONDT ‘SASEY21 Jo apmiufew pue ameu
ay1 aquosap suodar ay ], “HAD 2Y! yum suoday uourviuaw
-a1dwg ue)g Aouafunuo) vyOY autu pay 44y ‘0661 Ul

HUN WaWRSrULW MSEM SROPITZEY AT UR JO IS
JISEM SNOPIRZEY B SIA[OAUT UOISO[AXD JO/pUE ) Y .

SINOY H7 utylim
WAWUIRIUOD AIEPUOIDS WOIJ PIAOW 10U WIASAS
FUED J1STM SNOPINZEY € wol) [euew pajnds v -

0t
ued 4D Of 2L Ul PP SE JWN[OA AjeAInDD
finuenb 2jqenodar v spasdxd wyl aseddr y o -

c §insas Juipping
© apISu1 JISEM SNOPITZRY JO ASEI[2I JAYI0 JO ‘Yed) ‘[ds v .

punod | 10.1uld | ueyr seud
st (JuIp1ing ayl APISING ©3'1) JMEM ADLHNS 1O *[10S ‘Hie
Y1 01 ASEM STIOPIRZEY JO AWEI[2I 19Y10 10 ‘Neaj ‘jds v »

pie-1sa1y uey) aUow
Suinnbas Lunfur ue ul SHNSAL WIPIDUL AISEM SROPILZEY

J1 soseaja suodar g4y
"JIIEM 2ITJINS JO [10S “IIT 01 SIUANNISUOD JlSem Snopiezey
10 21SEM SNOPILZRY JO ASEI[AI UIPPNS-UOU 10 UIPPNS
pauuedun Kut Jo ‘suo1sojdxa ‘SaN) WO JUWUOIIAUD 3Y) JO
YI[ESY urwny 01 Spaezey dziwuny o) paudisap st (uuag g
ued VYO Y1 JO ©) uondag) urld Aouafunuo) vyiDY .

(U1693) 1661 ‘1 YyueW
uo Vdg pue HCD 01 pamwqns sem seare Aizoud-ySy
asay) 10 wodar Fuuoliuow JATMPUNOIS [ENUUB Y|, 'S||om
Suuoiuow 1aempunosd mou Jo uonue([rIsul pue Suuoiuow
191EM 9DRJINS puR JIaEmpunosd papnpout santanoe Jofely
P11 Ar1dS 1S3 DY) pum ‘{[IPUET 1U3SALY ‘SPUO R[OS Y1
Appeoyioads ‘seam Litoud uo pasndoj asam SO 0661
U SHUN UNSO[I SNITIS WAL JO FULIOIUOW PANUNUOD 1Y

upyd Aouabuyuo)d vy

UDId S1014 A120Y

1661
Ul ydy pue HAD 01 pariuiqns aq [jis NO SANso|) QP!S"?O
13yt 3y 10j uvid y1om [Y/14Y UV PRt Amadg 1sam
PUE ‘SIUIT] AISEA SSAD0JJ [RUIBUIQ) ‘[[IPULT] 1UISIL] ‘SPUOY
vonerodeagy sejog (snQ) snun aqriado Fuimorjoy 3y 10§
(0661 '8 3un() vda pur HAD 01 pamwgns uaaq aaey sueid
YoM [H/11Y | 3SPY JRIC] 1UN ANSO[D STIRIS WILIAIUIL UE JO
S[10S 3Y) PUL UOHIBUNLIRIUGD 31 JO 30INOS 3y JurzuddnILyd

© Jo uonouny v se sueid stom (1y/1.0y) Suonedusaauj

[erpaway/suonednsaaul L1oeg vydy sannbar nyy
9yl euALD (YV1DYHD) 10V Auiqer] pue ‘vonesuadwo)
‘asuodsay [muawuonauyg atsuayaduio) pue vyOY Jo
UONRUIGUIOD B 3SN O} SIIUN UNSOJD SNIBIS WAL [[8 sannbal
OVI 4L, (OV]) wawsardy Asuady-1nuf 1661 Asenuef
3yl Aq papasiadns usaq aary sueld NSO ASIYY, 6861
puT 9861 uaamIaq pAatqns M (6861 ‘1€ 1AquadaQg
ydnotyr *-91) pouad smms wuMNul Ayl Juunp
suoneiado pasead aary w1 sanyowy a0y suryd ansop)

sanipoe) wawaSeurw Asem snoprezey Junesado Apuarms
11e 10§ suoneardde ntuuad g ued vyDY 2w jo wed se sueid
2INSO[D PANNWUQNS STY .1y “9duTuUUIRW pue SuLoNuow
ansopa-1sod a11nboy 1Nq I21AIDS WOIY PIACIAL UG dARY
1By SHUN QIR 3SOY L, "SHUN sniels wudlw 1o uuad aunsopd
-1sod g ued vyDu Awaedas v Aq passazppe 3q 1snw pousd
snels wraut ayy Suunp uoneado anunuodsip vyl sanony
wowadrurw aisem snopaezel  nuaad g ued vyoy
Ay ut PassAPpPe aq 1snw pousad smms w2l 3y1 Jurmoyioy
uonesado anuniuod 1o uidaq ey sanioey 10§ sued ansop)
(9 uedgng ‘69z pue F9g sued ‘Y00 Ov) sueid ainsofd
VHOY Ul passarppe aq isnw ($9z ¥:4D Op) 1nuad v 1apun
ANwIado jiim 1EY) SANIORY PUR (S97 WD OF) SNIBIS WAL
J3pun aiesado ey sanipioe) wawadeuew A1sem SNOpIEZRH

‘pouad amsoro-1sod
ay1 Buunp Suuoliuow M SITUN IS0} 01 PUE ‘SIUANINSUOD
SNOPIEZBY JO 9SE3[3J 1WI] PUT [ONUOD 01 *situn judwafedei
21SEM SNOPITZEY JO DURUAUINW SZIUIUIL 0) SANSTIW (21Ul
3quosap sue(d a5aY L, IUSWUOIIAUS 3Y) PUE YEIY UBWNY
01 siea1y1 wiar-3uoy pue -1oys y1oq waaad o1 sweadord
pue 2I01A13S WOJ) suun Judwadeuew Asem snopiezey
Buraowas 10) sampasaxd Aynuapt sucid aansop vyOY UL

"HAD Aq m31aa1 19pun
3G 01 S3NUNUOD JISEM paxiw YL 10§ uoneddde nuusd
g ued Y1 ‘s "HAD £Q MIlAal 1apun ST UoHEULIO)UL
[BUONIppE SIYL "0661 YdIB ut QION 2Y) Ut pIapniout
siun aisem [ 9yr ssamppe o1 uonedydde ywiad g uey

114

SUDId BINsSOID Y¥DY

ANAATE IONVTTdNOD 2 UoTIosS




1

Section 2. COMPLIANCE SUMMARY

the ground and onto the concrete pad surrounding the valve
vault south of Building 124. Special vacuuming was used to
remove the mercury from the concrete, and contaminated
soils were excavated 1o return the area to normal operating
conditions. The final incident involved an injury on the 904
Pad that was directly attributable to high winds.

Waste Operations Radioactive and Mixed Waste. Radioactive waste and
radioactive mixed waste generation decreased in 1990,
primarily because of the suspension of operations in the
plutonium and uranium manufacturing areas. TRU waste
production declined from 1,342 cubic yards (yd3) in 1989 to
307 yd3 in 1990. Similarly, low-level waste (LLW) produc-
tion declined from 7,417 yd3 in 1989 to 2,555 yd3 in 1990.

Evaluation and implementation of alternatives in the Waste
Minimization Opportunity Assessment (RFP Waste
Minimization Assessment Report and Amendments,
December 1989 and March 1990, respectively) continued in
1990. In December 1990, the feasibility of a carbon dioxide
pellet-blasting system to remove uranium contamination
from surplus equipment and other metal objects was
demonstrated. This system was tested as an alternative to
size reduction and disposal practices for low-level metal
waste streams currently used at RFP.

Hazardous Wastes, Hazardous waste generation
decreased 17 percent from 108 yd3 in 1989 t0 89 yd3 in
1990. Spent solvents, solvent-contaminated combustibles,
waste oils, and paint products accounted for more than 50
percent of the hazardous waste generated at RFP. Equip-
ment and tooling changes were implemented to eliminate a
chromium-bearing sludge in Building 460. This waste
stream was previously generated by an electrochemical
milling process.

Solid (Nonhazardous) Wastes. The amount of
recycled paper increased 23 percent, from 115 tons in 1989
to 141 tons in 1990. Scrap metal sales in 1990 were as
follows:

+ Stainless steel (machine turnings and assorted solids) -
29,283 Ib :

*  Mild steel - 456,883 1b

*  Aluminum - 1,833 b

22
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Rocky Flats Plant
Site Environmental Report for 1990

Compliance Issues -

«  Copper - 10,000 Ib
* Lead-41,3801b

In an effort to decrease solid waste generation in RFP
cafeterias, a project that involves using washable dishware
and utensils instead of disposable items was initiated in
1990.

Settlement Agreement and Compliance Order on
Consent No. 89-10-30-01 (commonly referred to
as "Residue Compliance Agreement"). The DOE
and CDH signed the Settlement Agreement and Compliance
Order on Consent No. 89-10-30-01 on November 3, 1989,
regarding alleged violations of the RCRA hazardous waste
regulations pertaining to proper waste management of
residues. RFP submitted the following reports to CDH in
late 1989 and in 1990 in accordance with this agreement.

* Residue Inventory Report (December 15, 1989)

*  Draft Compliance Framework Report
(December 15, 1989)

* Residue Classification Plan (January 31, 1990)

+ Descriptions of all processes used to recycle residues
(February 1, 1990)

+  Compliance Evaluation Report and Interim Compliance
Plan (March 2, 1990)

* Residue Characterization Plan (March 30, 1990)

» Residue Classification Report (June 1, 1990)

* Mixed Residues Compliance Plan (September 28, 1990)

The Mixed Residues Compliance Plan was prepared to meet
the requirements of the Settlement Agreement and Compli-
ance Order on Consent, as well as to provide a schedule for
compliance with the conclusions of the United States District
Court for the District of Colorado in the Civil Action No. 89-
B-181, Sierra Club, Plaintiff, vs. United States Department
of Energy and Rockwell International Corporation, a
Delaware Corporation, Defendants. The Mixed Residues
Compliance Plan included the following actions to bring
residues into compliance with the Colorado Hazardous
Waste Regulations found in 6 Colorado Code of Regulations
(CCR) 1007-3 Parts 100, 262, and 265; methods to
minimize generation of RCRA-regulated residues; and
actions to reduce the amount of RCRA-regulated residues in
storage.
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Section 2. COMPLIANCE SIMMARY.

= One-Yeur Report - describes all efforts undertaken by the
DOE since the date of the agreement to achieve
compliance with the RCRA LDR storage prohibition at
RFP, including statutory and regulatory initiatives
pursued at the DOE-HQ level. The One-Year Report
describes specific actions that RFP has taken to develop

LDR-compliant treatment for its mixed waste streams. It .

. also describes actions DOE-HQ has taken to address
concerns related to the LDR storage prohibition for
mixed wastes for the entire DOE complex.

Copies of these reports are available in the RFP Public
Reading Room at the Front Range Community College in
Westminster, Colorado.

COMPREHENSIVE

ENVIRONMENTAL

RESPONSE,

COMPENSATION , AND

LIABILITY ACT (CERCLA)
The CERCLA and its major amendments (Superfund Amend-
ment and Reauthorization Act [SARAY]) provide funding and
enforcement authority for restoration of hazardous waste
sites and for responding to hazardous substance spills. Sites
contaminated by past waste activities must be investigated
and remediation plans developed and implemented. The
intent of these actions is to minimize the release of hazardous
waste or other hazardous materials, thereby protecting
human health and the environment. CERCLA requirements
are addressed in a series of sequential phases designed to
identify, design, and complete restoration of contaminated
sites. CERCLA activities at RFP are dictated by the IAG.

INTER-AGENCY

AGREEMENT (IAG)
The IAG was renegotiated early in 1990 following receipt of
public and agency comments on the draft agreement sub-
mitted for review in December 1989. A revised agreement

26
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was published on August 17, 1990. The final agreement,
reached in January 1991 and signed by EPA, CDH, and
DOE, included the following revisions:

+  Operable Units were re-ordered 10 emphasize priority of
offsite areas (i.e., areas located east of Indiana Street).

* The number of OUs was increased from 10 10 16 1o

better focus on the unique characteristics of different
restoration areas (Table 2-3).

Table 2-3

Former and Current Prioritization of Operable Units

Former Oparable

03 Solar Ponds

04 Woman Creek

04 Walnul Creek

03 Present Landfill

03 West Spray Field
06

o7
09
03 Inside Building Closures
08

by the Inter-Agency Agreement

OU Number
criptlo|
] 881 Hillside Area
02 903 Pad Area
03 Offsite Areas
04 Solar Ponds
05 Woman Creek
06 Watnut Creek
07 Present Landfit
08 700 Area
09 . Original Process Waste Lines
10 Other Quiside Closures
1 West Spray Field
12 400/800 Area
13 100 Area
14 Radioactive Sites
15 Inside Building Closures
16 Low-Pricrity Sites

The 1AG clarifies EPA, CDH, and DOE regulatory roles,
coordinates oversight efforts and corrective actions,
standardizes requirements, and ensures compliance with
orders and permits. The agreement also specifies delivery of
major reports, project management activities and milestones,
and includes community involvement and decision making
responsibilities. The IAG establishes a procedural frame-
work and schedule through which response actions are
developed, implemented, and monitored in accordance with
CERCLA, RCRA, and the Colorado Hazardous Waste Act.

R T T e
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Section 2. COMPLIANCE SIMMARY

Sections 301, 302, and 304

Section 311

30

these requirements is to provide the public with information
on hazardous chemicals in their communities, enhancing
public awareness of chemical hazards, and facilitating
development of local and state emergency response plans.

Under Sections 301 and 302, the EPA requires the
establishment of State Emergency Response Commissions
(SERCs), which are responsible for the formation of
emergency planning districts and local emergency planning
committees. Also under these requirements, facilities that
produce, use, or store listed, extremely hazardous sub-
stances above the threshold planning quantity, must notify
the SERC and the Local Planning Committees (LEPCs).
RFP participates in the activities of the LEPCs established
under these sections for emergency planning at the county
level of government. RFP also maintains an emergency
preparedness document for the plant and conducts annual
mock emergency response scenarios to determine the
effectiveness of the plan and the ability of plant directorates
to respond.

Section 304 requires facilities to provide emergency release
notification for any release of a reportable quantity of an
extremely hazardous substance (as defined under Section
302) or a CERCLA hazardous substance that extends
beyond a facility's boundaries. A facility reporting such a
release must first give notice by telephone with written
follow-up as soon as practical to the community emergency
coordinator, State Emergency Response Commission, and
the National Response Center (for CERCLA hazardous
substances). RFP's Waste Programs Department makes
these notifications if such releases occur.

Unider Section 311, facilities must submit to the SERC, local
committees, and the RFP Fire Department (FD), copies of
Material Safety Data Sheets (MSDSs) or a list of all
chemicals above certain thresholds that are defined as
hazardous by the OSHA Hazard Communication Standard.
After the initial submittal, Section 311 requires the submittal
of updates within 3 months for new chemicals that become
subject to the OSHA Hazard Communication Standard or
after discovering new information. This information was
provided to the SERC, LEPC, and the RFP FD by RFP's
Industrial Hygiene Department in 1987 to meet the original
requirements, and MSDS updates have been provided to
these agencies when required.

Rocky Flats Plant
Site Environmental Report for 1990

Section 312

Section 313

Section 312 of EPCRA requires facilities to prepare an
annual report titled, "Tier 1l Emergency and Hazardous
Chemical Inventory Forms," listing the quantities and
locations of hazardous chemicals. Section 312 covers
hazardous chemicals under OSHA's Hazard Communication
Standard (with limited exceptions). Any facility that is
required to prepare or have available an MSDS for a
hazardous chemical under OSHA's Hazard Communication
Standard must submit Tier I information on a form or, if
requested or in lieu of Tier I submiual, Tier Il information to
SERC, LEPC and the RFP FD. The Tier I or Tier 1l
information must be submitted annually, beginning on
March 1, 1988. RFP submitted this report to the following
agencies in 1990: Colorado Emergency Planning Commis-
sion, Jefferson County Emergency Planning Committee,
Boulder County Emergency Planning Committee, and the
RFP FD (jurisdictional fire department).

Section 313 of EPCRA requires facilities to prepare an-
annual report titled "Toxic Chemical Release Inventory,
Form R,” if annual usage quantities of listed toxic chemicals
exceed certain thresholds. In 1990, threshold chemical
usage quantities were (1) 25,000 Ib for listed chemicals
either manufactured or processed, and (2) 10,000 1b for
listed chemicals otherwise used.

Facilities must report quantities of both routine and
accidental releases of listed chemicals, maximum amount of
the listed chemical stored onsite during the calendar year,
and amount contained in waste transferred offsite. The
owner or operator of the facility on the reporting date, July 1
of each year, is primarily responsible for reporting the data
for the previous year's operations at that facility. Any other
owner or operator of the facility from January 1 of the data
generation year to June 30 of the reporting year may also be
held liable. RFP submitted a report to the EPA and to the
State of Colorado in 1990, detailing the following chemicals

used in 1989.

Chemical

Nitric acid 223,387
Sulfuric acid 58,300
Carbon tetrachloride 48,212
1,1,1-trichloroethane 45,634
Phosphoric acid 44,194
Hydrochloric acid 27,575
Ethylene glycol 13,423
Freon 113 12,545
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Section 2. COMPLIANCE SMMARY

AGREEMENT IN
PRINCIPLE (AIP)

GOVERNOR'S
SCIENTIFIC ADVISORY
PANEL

32

An Agreement in Principle (AIP) was executed between
DOE and the State of Colorado on June 28, 1989. This
agreement identified additional technical and financial
support by DOE to Colorado for environmental oversight,
monitoring, remediation, emergency response, and health-
related initiatives associated with the RFP. The agreement
also addressed RFP environmental monitoring initiatives and
accelerated cleanup where contamination may present an
imminent threat to health or the environment. The agreement
is designed to ensure citizens of Colorado that public health,
safety, and the environment are being protected through
accelerated existing programs and substantial new commit-
ments by DOE, and through vigorous programs of
independent monitoring and oversight by Colorado officials.
The programs put into place under this agreement have
continued through 1990 and remain on schedule.

The Honorable Roy Romer, Governor of Colorado, created
a Governor's Scientific Advisory Panel on Rocky Flats
Monitoring Systems on July 7, 1989. The council provides
information regarding environmental restoration, waste
management, and monitoring. Monthly public meetings are
held, and a bimonthly newsletter is published.

The fina! report of the Panel was completed in 1990; major
recommendations were:

+ Development of a total environmental information
system for RFP.

»  Development of a computerized data management sysiem
for data analysis and graphic display.

« A mass balance tabulation for materials going into and
out of RFP 1o identify likely releases to the environment.

«  Ambient air monitoring for six nonradioactive hazardous
substances.

Rocky Flats Plant

SETTLEMENT
AGREEMENT (Church vs.
DOE et al.)

Other recommendations were grouped in categories of
quality assurance and control, monitoring of ground and
surface water, soil, vegetation, and meteorologic monitor-
ing. Efforts are underway by EG&G Rocky Flats, Inc.,
DOE, and CDH 1o address these recommendations.

A settlement agreement among DOE, The Dow Chemical
Company, Rockwell lnternational, local governments, and
private landowners was reached in July 1985, requiring
remediation actions to reduce plutonium contamination-on
areas adjacent to the eastern boundary of RFP. Contamina-
tion originated from the area now designated as the 903 Pad
and occurred through airborne dispersion of plutonium
particles. Soils analyses revealed offsite plutonium levels
exceeding the Colorado standard of 2 disintegrations per
minute per gram (dpm/g) (0.9 picocuries per gram 0.9
pCi/gl) though the EPA screening level of 44.4 dpm/g (20.0
pCi/g) was not exceeded. Court-ordered remedial action
was designated for 350 acres through plowing and
revegation to prevent resuspension of the plutonium. Legal
ownership of these contaminated lands was transferred to
Jefferson County and the City of Broomfield for reservoir
expansion and open space (no public access is permitted).

Approximately 120 acres of Jefferson County land have
been treated by plowing, tilling, and seeding. Plutonium
levels for these areas are now within state limits. Revegeta-
tion measures have been successful on a portion of this area

(EG91a).
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3. ENVIRONMENTAL
_MONITORING PROGRAMS

BT S5
R

-‘,’7@‘

David B. Costain

The objectives of environmental management at RFP are to minimize
and, where practical, eliminate the discharge of radioactive and
nonradioactive hazardous effluents and to restore and enhance the
environment in and around RFP. Performance of these objectives has
been measured by monitoring programs designed to quantify potential
impacts to the public and the environment. This section Is an overview
of these programs, while Section 3 subsections describe them in greater
detail.
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Rocky Flats Plant

OVERVIEW

RFP conducts operations that involve or produce liquids,
solids, and gases containing radioactive and nonradioactive
potentially hazardous materials. RFP environmental pro-
grams monitor penetrating ionizing radiation and pertinent
radioactive, chemical, and biological pollutants. Data on air,
surface waler, drinking water, groundwater, and soils
provide information to assess immediate and Jong-term
environmental consequences of normal and unplanned
effluent discharges and actual or potential exposures to
critical populations. Site-specific data are used to evaluate
risk to humans and to assist in the warning of unusual or
unforeseen conditions when special environmental moni-

toring programs might be activated. Routine reports to local, |

state, and federal agencies and to the public provide informa-
tion on the performance of these programs in maintaining
and improving environmental quality and public health and
safety at RFP. Table 3-1 is a list of these reports. Table 3-2
lists the primary environmental compliance standards for
environmental monitoring programs i RFP. Additional
compliance standards for air, surface water, and ground-
water programs are given under references EGY1k, EGYIF,
and EG90e, respectively.

The Catalogue of Monitoring Activities at Rocky Flats
(R189), together with groundwater reports (EG90¢, EG91h,
EG91i, EGY1j), describe routine RFP environmental
monitoring programs. These progrims provide current and
historical perspectives on the impicts of RFP on the environ-
ment. Sections 3.1 through 3.6 of this report summarize
results of routine environmental monitoring programs at
RFP in 1990, Appendix D gives u detailed explanation of
the sampling procedures used by laboratories and defines
detection limits and error term propagation.  Results are
commonly compared to appropriate guides and standards
that establish limits for radioactive and nonradioactive
effluents. Readers unfamiliar with these standards are
encouraged to review Appendix B, "Applicable Guides and
Standards."

Sitewide monitoring programs are described, and results for
1989 are presented, in draft documents titled, 1989 Surface
Waier and Sediment Geochemical Churacierization Report
(EGS1d) and Background Geochemical Characterization
Report for 1989 (EGY0(). Sitewide monitoring programs
characterize and contrast environmenta! degradation at sites
throughout RFP based on analyses of surface water, stream

3




Section 3, ENVIRONMENTAL MONTORING PROGRAMS __

Table 3-1
RFP Environmental Reports

Begulatory Report Agency?
Air Compliance Report (40 CFR 61.94) EPA
Efilyent Ink ion Sy Qusite Discharge Int fon System DOE
Envi | P ion imph ion Plan DOE
Emergency and Hazardous Chemical | y Forms (Tier i) ¢
Toxic Chemical Refease Inventory (Form R) EPA
National Poliution Discharge Elimination Sy /Discharge A q

Report EPA
Polychlodnated Biphenyls {PCB} Inventory EPA
Resource Conservation and Recovery Act

Groundwater Monitoring Report EPA/COH
Rocky Flats Environmental Monitoting Report DOE/EPA/ICDHI

County/City

hocky Flats Plant Site Environmental Report DOE
Environmental Monitaring Pland DOE
Air Cuality Management Plan¢ DOE
Surface Water Management Pland DOE
Groundwater Protection and Moniloring Program Pland DOE

Reports on major envi ! prog! prepared on a periodic basis
EPA - Environmental Protection Agency; DOE - Department of Energy; CDH - Colorado
Department of Health; County - Jeflerson
Cities - Arvada, Broomfield, Westminster. Denver, Boulder, Northglenn, Fort Collins
c. Colorado Emergency Planning Commissi
Jefl County Emergency Planning G
Boulder County Emergency Planning Commitlee
Rocky Flats Fire Depariment
d Reviewed annually, updated every 3 years

ow

Frequency
Annual
Annual
Annual
Annual
Annual

Monlhly/
Annual
Annual

Annua

Monihty
Annual
Annual
Annual
Annual

Anaual

Rocky Flats Pignt
Site Environmental Report for 1990
Table 3-2
Primary Compliance Standards for Environmental Monitoring Programs
Monitoring Program Compliance Standards
AR
Elfluent Air NESHAP (Tille 40 CFR 61)2

Nonradioactive Ambient Air

Radioactive Ambient Air

SURFACE WATER
Surtace Water

Community Water

GROUNDWATER

SOILS

RADIATION DOSE

¢.  National Pollution Discharge Eliminalion System

.

Colorado Air Quality Control Regulation #8 (Title 5 CCR 1001)

General Environmental Protection Program {DOE Order 5400.1)

Environmental, Salety, and Health Program for D of Energy Operations (DOE Order
5480.1B)

NAAQS (Title 40 CFR 50)®

Colorado Air Quality Contro! Regulations #1, #2, and #3 (Title SCCR1001)

General Environmental Protection Program (DOE Order 5400.1)

Environmental, Safety, and Health Program for Dep of Energy Operations (DOE Order
§480.1B}

General Environmental Protection Program {(DOE Order 5400.1)
Environmental, Safety, and Health Program for Depart of Energy Operations (DOE Ordes
5480.1B) .

NPDES ¢ (Title 40 CFR 122, 125)

Colorado Water Quality Control Commission Serface Water Standards (Title 5 CCR 1000)
General Environmental Protection Program (DOE Order 5400.1)

Environmental, Salety, and Health Program for Dep of Energy Operations (DOE Order
5480.18)

National Interim Primary Orinking Water Regulations (Tile 40 CFR 141)

Colorado Primary Drinking Water Regulations (Title 5 CCR 1002)

General Environmental Protection Program (DOE Order 5400.1)

Environmental, Safety, and Health Program for Dep: of Energy Operations (DOE Order
5480.1B)

CERCLA (Title 42 U.S.C. 9601)¢

ACRA (Title 42 USC. 6%01)e

Colorado Hazardous Waste Management Act (Title 25 CRS, Aticle 15)

General Environmental Protection Program (DOE Order 5400.1)

Envirenmental, Safety, and Health Program lor ep of Energy Operations {DOE Order
5480.1B)

Colorado Water Quality Control Commission Groundwater Standards

USAEC Rocky Flats Plant, 1973 Environmenta) Surveillance Summary Report

General Environmental Protection Program (DOE Order 5400.1)

Environmental, Safety, and Heatth Program for Dep of Enetgy Operations {DOE Order
5480.1B)

Radiation Protection of the Public and the Environment (DOE Order 5400.5)
General Environmental Protection Program (DOE Order 5400.1)

- Environmental, Salety, and Health Program for Dep of Energy Operations (DOE Order
5480.1B} .
a.  National Emissian Standards for Hazardous Air d. Comprehensive Envi ! Resp Comp and
Pollutants Liability Act
b, National Ambient Alr Quality Standards e. Resource Conservation and Recovery Act




Section 3. ENVIRONMENTAL MONTORING PROGRAMS

sediments, groundwater, and borehole materials. Results
of these monitoring programs, together with results of
routine groundwater monitoring, are used to identify
contaminated sites and to design and monitor restoration
activities.

In addition to environmental programs performed by
EG&G Rocky Flats, nc., several local, state, and
federal governmental agencies conduct independent
audits and environmental surveys within and adjacent to
RFP. CDH, DOE, and the cities of Broomfield and
Westminster conduct various air, water, and soil moni-
toring programs. Data are reporied collectively at
monthly Environmental Monitoring Information Ex-
change Meetings. RFP provides monthly environmental
monitoring summaries at these meetings, which are open
to the public and have been ongoing since the early
1970s.

SPECIAL ASSIGNMENT
TEAM

On June 6, 1989, DOE mobilized a Special Assignment
Team (Tiger Team) to provide an independent evaluation
of operations and practices at RFP.  This followed
initiation of a search warrant by EPA based on an
affidavit alleging regulatory and criminal violations of
environmental law at RFP. The United States Depart-
ment of Justice is conducting the investigation, and a
federal grand jury has been convened to review RFP
compliance with applicable environmental laws.

The environmental audit was completed on July 21,
1989, and results were reported in the document,
Assessment of Environmenial Conditions at the Rocky
Flats Plant (DOE89). EG&G Rocky Flats, Inc.,
responded to findings of the Special Assignment Team
through a series of documents, the most recent of which
is titled, Corrective Action Plan in Response to the
August 1989 Assessment of Environmental Conditions
at the Rocky Flats Plant (EG90d). This document
outlines 93 separate action plans that contain descriptions
of measures to be taken by RFP 1o address findings  and
includes schedules, milestones, associated costs, and
parties responsible for implementing planned actions.
Many of the activities described in this plan overlap or
are similar to actions specified in the AIP and IAG
described in Section 2, “Compliance Summary” and to
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THE FIVE-YEAR PLAN
(FYP) AND THE SITE-
SPECIFIC PLAN (SSP)

the RFP Five-Year Plan (FYP) for environmental and
waste programs (EG91b). Progress concerning this
action plan has been described in reports dated Septem-
ber and December 1990 titled, Quarierly Report to the
Secretary of Energy on Tiger Team Corrective Actions
(DOE90c). As of December 1990, EG&G Rocky Flaus,
Inc., had completed all requirements contained in 16
action plans. Work had been completed and  was
undergoing internal verification for an additional 21
action plans. The remaining 56 plans were in various
stages of implementation.

The purpose of the FYP is 1o establish an agenda for
compliance and cleanup against which progress will be
measured. The plan is revised annually, with a 5-year
planning horizon, and supports an annual national plan
that is issued under the same title. A draft plin for fiscal
years 1993-1997 was prepared in January 1991 and is
titled Rocky Flats FPlant FY93-97 Five-Year Plan
(EG91b). The FYP encompasses total program activities
and costs for DOE Corrective Activities, Environmental
Restoration, Waste Management, and Applied Research
and Development. Hazardous, radioactive, mixed
(hazardous and radioactive), and sanitary wastes are
addressed, along with facilities and sites that are either
contaminated with wastes or used in the management of
those wastes.

To describe how activities shown in the FYP would be
implemented at RFP, a Site-Specific Plan (SSP) is
prepared. This plan is revised annually and emphasizes
near-term activities, primarily those to be accomplished
in a fiscal year. A final plan for 1990 (EG90b) and a
draft plan for 1991 (EG91c) have been prepared.
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" This section concems meteorologlcal data collected ot RFP trom

3. ENVIRONMENTAL
MONITORING PROGRAMS

3.1 METEOROROLOGY
AND CLIMATOLOGY

Ralph G. Porter

January 1 through December 31, 1990, from Instrumentation Installedon

a 61-m (200-ft) tower located In the west buffer zone. Thetoweris . °
instrumented at’10, 25, and 60 meters to measure horizontal wind speed,
direction, vertical wind speed, and temperature. Dew point measurements -
are made at the 10-m level. Solar radiation measurements are taken by .

a radiometer,mounted on an unobstructed platform at 1.5 m above ground
level. Ground level precipltation and pressure are clso measured. L
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RESULTS

Meteorological information in this report represents 95
percent data recovery from instrumentation located at the
RFP 61-Meter Meteorological
Tower (Figure 3.1-1). Table
3.1-1 is the 1990 annual
summary of the percent fre-
quency of wind directions (16
compass poins) divided into
four wind speed categories.

Figure 3.1-1. Location of the RFP 61-Meter Meteorological Tower

Table 3.1-1

Wind Direction Frequency (Percent)
by Four Wind-Speed Classes

(Fitteen-Minute Averages - 1990 Annual)

1-3 3-7 7-15 >15
Calm (meters/sec)  (molersisec) (metersisec) (melersisec) IOTAL

- 4.64 4.64
N . 2.59 392 0.62 001 7.4
NNE - 281 325 0.30 001 6.47
NE - 29 201 0.04 0.00 4.96
ENE - 223 095 o0 0.00 319
E - 2.44 041 0.00 0.00 2.85
ESE - 235 087 0.00 0.00 322
SE - 2.27 208 0.00 0.00 4.35
SSE - 2N 277 0.08 0.00 5.56
S - 247 220 015 0.00 4.82
SSwW - 2.58 245 0.09 0.00 5.12
SW . 221 218 on 0.00 4.50
wsw - 225 4.05 0.39 0.00 6.69
w -, 2.82 337 145 on 175
WNW - 3.06 44 384 0.65 10.99
NW - 2.88 4.68 298 015 10.69
NNW - 2.56 382 0.58 0.00 7.06
TOTALS 4.64 41.24 42.55 10.64 093 100.0

44 ’ 45




Section 3,1 METEOROLOGY AND CUMATOLOGY.

Compass point designations indicate the true bearing when
facing against the wind as do wind rose vectors shown in
Figure 3.1-2 (i.e., wind along each vector blows toward
the center). The predominance of northwesterly winds and
low frequency of winds greater than 7 meters per second
(m/s)(15.6 miles per hour [mph]) with easterly components
is typical at RFP. '

The mean wind speed for 1990 was 4.0 m/s (9.0 mph).
The highest wind speed was 39.6 m/s (88.6 mph) on
December 14, 1990. The mean temperature during 1990
was 9.3 °C (48.7 °F). The maximum temperature was
34.7 °C (96 °F) on July 2, 1990, and the minimum tempera-
ture was -31.1 °C (-24.0 °F) on December 21, 1990.

Awmospheric stability at RFP was calculated using the
sigma phi technique. The data collected during 1990 and
presented in Pasquill stability classes
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showed 50.1 percent neutral stability
cases (Class D), 42.5 percent stable
cases (Classes E and F), and 7.37
percent unstable cases (Classes A, B,
and C) (Table 3.1-2). Classes A
through F represent six stability
categories, from most unstable (A) to
very stable conditions (F). Stability
Class D represents neutral conditions.
Frequency distributions of wind speed
within the stability categories are
presented in Appendix C.

During 1990, RFP recorded 32.4
centimeters (cm) (12.8 in.) of pre-
cipitation. The maximum precipitation
for a 15-minute period was 1.30 ¢cm
(0.51 in.) occurring on July 4, 1990.
The most precipitation recorded on a
single day was 2.26 cm (0.89 in.) on
March 6, 1990. Table 3.1-3 presents
the monthly precipitation for 1990.

Meteorology of RFP is strongly
influenced by the diurnal cycle of
mountain and valley breezes. The
Front Range of the Rocky Mountains
west of the RFP is broken by several
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Figure 3.1-2. RFP 1990 Wind Rose

canyons that run generally east-west.

Rocky Flats Piant
Site Environmental Report for 1990

Table 3.1-2

Table 3.1-3

Monthly Precipitation

Percent Occurrence of Winds Month PBrecipitation {cm)

by Stability Class

January on

Stabllity Class Percent_Occurrence February 0.43

March 6.58

Apiil 3.38

A 2.5 May 4,62

8 1.33 June 0.30

[+ 346 July 8.03

D 50.08 August 0.58

E 30.03 September 5.08

F 1251 October 122

November 1.45

Decembar 0.02

Total 32.40

These canyons channel airflow especially when there is
strong atmospheric stability. Two dominant flow patterns
exist, one during daytime conditions and one at night.
During daytime hours, as the earth heats, the mountains
receive more direct sunlight than the plains and valleys,
causing air to heat and rise. The result is a-general trend
for the airflow to travel toward the higher elevations
(upslope condition). The general airflow pattern during
upslope conditions for the Denver area is typically north to
south with the flow moving up the South Platte River
Valley and entering the canyons into the Front Range.
After sunset, air against mountainsides cools and begins to
flow toward the lower elevations (downslope conditions).
The airflow pattern for the Denver area during downslope
conditions is down the canyons of the Front Range onto the
plains. This flow converges with the South Platte River
Valley flow moving toward the north-northeast.

Strong convective activity and thunderstorms are common
in the area during summer. This activity can produce
severe anomalies on the normal airflow patterns because of
strong inflow regions or outflow microbursts caused by the
accompanying rain shafts. During late winter and spring
the meteorology can be influenced by chinook windstorms.
The chinook phenomenon is characterized by strong winds
moving from the west to the east over the continental
divide. These winds often reach 70-80 mph and have been
recorded in excess of 120 mph at RFP.
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R Hamy o F

3.2 AIR MONITORING

Thomas G. Kalivas
Luther C. Pauley

Production and research buildings at RFP are equipped with ventilation
exhaust systems. Particulate materials generated by production and
research activities are removed from the air stream in each exhgust
system by means of High Efficiency Particulate Air (HEPA) filters. Residual
particulate materials in each of these systems are continuously sampled
downstream from the final stage of HEPA filters. This section includes

' results of monitoring effiuent air, nonradioactive ambient air, and

‘ radioactive amblent alr.
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EFFLUENT AIR
MONITORING

Overview

For immediate detection of abnormal conditions, RFP
building ventilation systems that service areas containing
plutonium are equipped with Selective Alpha Air Monitors
(SAAMs). SAAMs are sensitive to specific alpha particle
energies and are set to detect plutonium-239 and -240.
These detectors are subjected to daily operational checks,
monthly performance testing and calibration for airflow, and
an annual radioactive source calibration to maintain sen-
sitivity and reliability. Monitors alarm automatically if out-of-
tolerance conditions are experienced. No such condition
occurred during 1990.

At regular intervals, particulate material samples from a
continuous sampling system are removed from each exhaust
system and radiometrically analyzed for long-lived alpha
emilters. The concentration of long-lived alpha emitters is
indicative of effluent quality and overall performance of the
High Efficiency Particulate Air (HEPA) filtration system. If
the total long-lived alpha concentration for an effluent sample
exceeds the RFP actions value of 0.020 x 10-12 microcuries
per milliliter (uCi/ml) (7.4 x 104 Becquerels per cubic meter
[Bg/m3)), a follow-up investigation is conducted to deter-
miite the cause and to evaluate the need for corrective action.
The action guide value is equal to the most restrictive offsite
DCG for plutonium activity in air. (See Appendix B for
guide explanations.)

At the end of each month, individual samples from each
exhaust system are composited into larger samples by
location. An aliquot of each dissolved composite sample is
analyzed for beryllium particulate materials. The remainder
of the dissolved sample is subjected to radiochemical
separation and alpha spectral analysis that quantifies specific
alpha-emitting radionuclides. Analyses for uranium isotopes
are conducted for each composite sample.

Forty-one of the ventilation exhaust systems are located in
buildings where plutonium processing is conducted.
Particulate material samples from these exhaust systems are
analyzed for specific isotopes of plutonium and americium.
Typically, americium contributes only a small fraction of the
total alpha activity release from RFP.
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Results
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Figure 3.2-2 Uranlum-233, -234, -238

Processes that are ventilated from several exhaust systems
potentially exhibil trace quantities of tritium contamination.
Bubble-type samplers are used to collect samples three times
each week from the monitored locations. Tritium concentra-
tions in the sample are measured using a liquid scintillation
photospectrometer.

Projected doses to the public from radionuclide emissions
were within the NESHAP limits of 10 mrem/year EDE.
Section 4, "Radiation Dose Assessment,” includes a
discussion on radiation dose estimates from air emissions.

Plutonium and Uranium. During 1990, total quantities
of plutonium and uranium discharged to the atmosphere
from RFP processing and support buildings were 1.067
pCi (3.95 x 104 Bq) and 0.606 pCi (2.24 x 104 Bq),
respectively (Tables 3.2-1 and 3.2-2). These values were
corrected for background radiation. Annual plutonium-239,
-240 and uranium -233, -234, -238 emissions for the 1986-
1990 period are given in Figures 3.2-1 and 3.2-2, respec-
tively.

In September 1989, operations of RFP's primary plutonium
recovery facility were suspended. Operations for the
remainder of the plant were suspended following the
December 1989 plant inventory; these operations did not
resume in 1990. Consequently, overall decreases in radio-
nuclide emissions during 1990 are a reflection of reduced
production activities.

For the period July 30 to August 2, 1990, the total long-

lived alpha activity concentration for one of three sampling
devices used to monitor the Building 771 main air effluent
was 0.03 pCi/m3. Concentrations for the other two sampl-
ing devices were -0.001 and 0.001 pCi/m3. The RFP
intemal screening guide for air effluent alpha activity is 0.02
pCi/m3. An investigation was initiated to determine the
cause of the above-normal alpha activity concentration. In
addition the sample filter for this sampling period was
analyzed separately for individual isotopes of plutonium,
uranium, and americium, rather than the filter being included
in the monthly composite for that location. The above-
normal alpha activity concentration was caused by damage to
some of the air effluent HEPA filters during maintenance
work in the plenum. The plutonium-239, -240 analysis for
the sample filter of interest showed a plutonium air effluent
concentration of 0.0078 £ 0.0018 pCi/m3 for the July 3010

l
o
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Table 3.2-1
Piutonium In Effluent Alr
Plutonlum-238 Plutonlum-239 -240

. Number of Total Discharge C maximume Tota! Discharge C maximums
Menth Analyses el (3¢ uchimi} wen (X102 yChiml)
January 47 001 000004 t+ 0.00003 0.29 0.00082 + 0.00021
Fabruary 46 -0.00 0.00003 1 000011 007 000010 + 0.00021
Mastch 46 0.00 0.00003 + 0.00003 0.06 0.00126 + 0.00033

i 46 0.00 0.00008 + 0.00008 0.08 000078 t+ 0.00015
May 46 0.0 0.00014 + 0.00003 0.08 0.00385 + 0.00045
June 46 001 0.00004 1+ 0.00003 0.12 0.00293 + 0.00044
July 46 0.00 0.00002 = 0.00002 0.04 000010 + 0.00003
August 49 001 000016 t 0.00002 013 0.00780 + 0.00175
September 45 -0.00 0.00003 % 0.00004 0.03 0.00043- £+ 0.00014
October 46 0.005 0.00002 t+ 0.00003 0.050 0.00066 + 0.00015
November 45 0.002 0.00001 + 0.00001 0.024 0.00007 + 0.00005
December 46 -0.002 0.00002 t 0.00003 0.060 0.00055 t+ 0.00016
Overall 855 0.028bc 0.00016 + 0.00020 1.03%.¢ 0.00780 0.00175
a  Maximum sampla concentration.
b.  Minor discrepancies in tolal discharge values result from rounding errors in calculations.
c.  One or more values contributing to this total are based on bast esti of release activiti sample anaytical results

that met all quality assurance crileria were unavailable.

Table 3.2-2
Uranium In Effluent Air
Aianium-233, -234 Uranlum-238
Number of Total Discharge € maximums Tota! Discharge C maximums

Month .web 1 13 Cly
Janvary §5 0.05 0.00258 + 0.00052 0.04 000014 1+ 0.00012
Fabruary 54 -0.01 0.00004 + 0.00010 0.05 0.000t4 + 0.00012
March 54 -0.00 000016 + 0.00012 0.00 0.00007 t 0.00009
April 54 -0.02 0.00204 + 0.00030 0.04 0.00018 + 0.00006
May 55 0.05 0.00027 + 0.00189 0.04 0.00026 t 0.00008
June 54 -0.03 000012 + 0.00011 0.05 0.00016 1 0.00006
Juty 54 0.00 0.00008 + 0.00012 0.05 000016 + 0.00006
August 57 0.02 0.00008 % 0.00009 0.07 0.00013 t 0.00004
September 54 -0.00 0.00028 t+ 0.00015 0.02 0.00012 + 0.00006
Octobaer * 54 -0.002 0.00009 + 0.00008 0.037 0.00017 + 0.00007
November 53 0.015 0.00009 + 0.00007 0.059 0.00010 t 0.00003
December 54 0.029 0.00013 + 0.00010 0.062 0.00018 + 0.00007
Overall 652 0.088>¢ 000258 + 0.00052 0.508%¢  0.00026 t 0.00008

Maximum sample concentration.

a

b.  Minor discrepancies in tolat dischasge values resull from rounding emors in calculations.

c.  One or more values conlributing to this total are based on best estimates of release activities because sample analytical results
that met ali quality assurance crileria were unavailable.
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August 2 period. Plutonium concentrations for the other two : Table 3.2-3
sampling devices were 0.00023 * 0.00036 and -0.00008 + Amer
0.00011 pCi/m3. Continuous inhalation of 0.0078 pCi/m> ericlum in Effluent Alr
plutonium for 4 days at 20 liters per minute would result in a riclum-24
calculated effective dose equivalent of about 0.6 millirem
(mrem). Thig would represent the mgximum radiation dose Number of  Total Discharge € maximum a
from inhalation at the point the air effluent leaves the Month 2
building. No person would actually be at that location, and
actual dose to any individual, particularly any member of the January 55 otf 000027 +  0.00006
p - February 54 001 0.00003 + 0.00003
public, from this release would be much less than 0.6 mrem. March 54 001 000019 + 000007
Under adverse meteorological conditions, the maximum April 54 0.20 000144 + 0.00018
dose at the RFP boundary would be less than 0.005 mrem. May 55 0.00 000021 + 0.00004
These doses can be compared to the radiation standards for June 54 0.03 0.00057 + 0.00012
protection of the public of 100 mrem per year for all ‘;"’V ” g; ggf 8'%822 : g-ggggg
pathways and 10 mrem per year for the air pathway only. ngmw 54 0011 000006 £ 000003
Americium-241 concentration from July 2}0 to August 2 was October 54 0.007 0.00006 + 0.00004
= 0.000879 + 0.00686 pCi/m3. Total activity released for this November 53 0.007 0.00004 +  0.00002
location and period was 0.00624 uCi. Samples collected December 54 0.005 0.00022 %  0.00005
ci - . -y ? e
(uCi) prior to and following this 3-day period were within the Qverall 652 0.396b¢ 000146 + 0.00018
5 4797 range typically measured in this exhaust system.
a  Maximum sample concentration.
a Values reported for total quantities of plutonium and uranium b.  Minor discrepancies in total discharge values result from rounding errors in caleulations. -
i por q p! ! ! / ¢ N
3224 discharged in 1990 vary from the monthly environmental : ¢. One or more values contribuling 1o this total are based on best of relaase
3 monitoring reports because of rounding in calculations and sample analytical resufs that met all qualtty critoria wero
because the annual report includes plutonium-238, -239, and
2 bl -240. Plutonium-238 represents 2.6 percent of the total Table 3.2-4 )
] 1184 plutonium discharged in 1990. Tritium In Effluent Alr
1 . )
e 03% Americium. Total americium discharged in 1990 was i : Tritium
o o se oe E? 0.396 uCi (1.47 x 104 Bq) (Table 3.2-3). Maximum ) Total Disch ,
concentration was 0.00144 x 10-12 puCi/ml, observed in Month m ota! (SEIS; arge Cm:‘a:muml
Figure 3.2-3 Amerlclum-241 samples taken in April. Americium values were corrected ’ ;
for background radiation. Annual americium emissions for January 57 0.0004 35+ 6
o 1989 and 1990 are shown in Figure 3.2-3. k ;ﬁbﬂ;‘afv :{') 8-%3 gg 1: Z:!
arc X
- . . - i i I 68 + 19
0.28 0218 Tritium. Total tritium discharged in 1990 from ventilation : :ﬂ; §§ 8_%2 64 : 5
02 systems in which tritium is routinely measured was 0.0039 June 69 0.0005 7+ 7
) Ci (1.44 x 108 Bq) (Table 3.2-4). The maximum tritium July 50 0.0004 33 ¢ 2
045 concentration of 88 x 10-12 uCi/ml (3.26 Bq/m3) was ' “s:g‘t‘:'mw gg g-%g ‘64 t g
observed during February from routine operations in a \ October a 0.0001 5 &5
0.1 plutonium production building. Each month is divided into a November 35 0.0001 3¢ 6
series of individual sampling periods. The sum of discharge . December 35 0.0001 29+ 4
0.05 for these sampling periods is the total tritium discharge for
the month. Tritium values include a small, unquantiﬁed t Overall )] 0,003 88 + 7
? b c?nmbunon alglbuteld to naturi}l packfgrot:nd 0’&; lr;%rg_ \ & Maimum samplo concanralion, . .
plant) sources. Annual tritium emissions for the peri b, Minor discrepancies in total discharge values result from rounding errors in calculations.
Figure 3.2-4 Trilum 1990 are given in Figure 3.2-4. |
)
54 55




Section 32 ARMONTORING

C =L NWAEOON®OS

* These vaiues are not correcied for background levels
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Figure 3.2-5 Berylllum

ano P

Month

January
February
March
April

August
September
October
November
December

Overall

Beryllium. The total quantity of beryllium discharged
from ventilation exhaust systems was 8.219 g and the
maximum concentration was 0.00371 pg/m3 observed in
September. The beryllium stationary-source emission
standard is 10 g over a 24-hr period. Table 3.2-5 presents
the beryllium airborne effluent data for 1990. RFP stopped
using analytical blanks in laboratory analysis to correct
sample beryllium concentrations in September 1989.
Consequently, reported beryllium values measure both
background and actual emission levels.

The total quantity of beryllium discharged in 1990 varies
from the monthly environmental monitoring reports because
the annual repont includes values for all 49 exhaust systems,
whereas the monthly report gave discharges for six exhaust
systems on buildings where beryllium is processed.
Beryllium discharges are monitored monthly at the remaining
43 locations but are only given in monthly reports if they
exceed a screening level of 0.1 g.  Annual beryllium
emissions for the period 1986-1990 are shown in Figure
3.2-5.

Table 3.2-5

Beryllium In Effluent Air .
Beryillume.b

Number of Total Discharge¢ € maximumd

Apalyses (18 {ug/md} -

T8 0475 0.00080
54 0.472 0.00068
54 0.413 0.00063
54 0.349 0.00051
55 0.426 0.00136
54 0.929 0.00091
54 1.048 0.00150
57 0.372 0.00146
54 1,056 0.00371
54 1016 0.00143
53 0.994 0.00063
54 0.670 0.00093
652 8219 0.00371

The beryllium stationary-source is no more than 10 grams ol beryllium over a 24-hour period under the
provisions of subpart C of 40 CFR 61.32(a).

Beginning in June 1989, concentrations and emission values were not for backg! ibuti
These values are not significantly dilferent lrom the background assodiated with the analysis.

Maximum sample concentration.

Rocky Flats Piant
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NONRADIOACTIVE
AMBIENT AIR
MONITORING

Overview

Results

Nonradioactive ambient air monitoring was conducted in
1990 for total suspended particulates (TSP) and respirable
particulates (less than or equal to 10 micrometers [pm]) in
diameter. Ambient particulates are regulated by EPA and
CDH under Clean Air Act Amendments of 1970 and 1977,
as defined by the National Ambient Air Quality Standards
(NAAQS) and Colorado Air Quality Control Commission
Ambient Air Standards. Regulation is based on regional
rather than site-specific air quality parameters. Formerly,
EPA paniculate standards (NAAQS) were based on TSP, a
measure of total particulate recovery, regardless of
parnticulate size. The present EPA standard, referred to as
Particulate Matter-10 or PM-10, is based on respirable
particulates, those particles less than or equal 1o 10 pm in
diameter. Final EPA respirable paniculate standards were
issued on July 1, 1987 (EPA874), and reference methods
were issued on October 6 and December 1, 1987, PM-10
samplers at RFP were procured to meet EPA design
specifications.

Ambient air monitoring at RFP provides baseline informa-
tion on particulate levels. Table 3.2-6 identifies sumpling
equipment used for measuring particulates. RFP monitors
ambient air with both TSP and PM-10 samplers. CDH has
requested concurrent TSP sampling until changes have been
made in state regulations to reflect PM-10 changes in
federal regulations. TSP and PM-10 samplers are collocated
near the east entrance to RFP. This location is unobscured
by structures, near a traffic zone, and generally downwind
from plant buildings. Samplers are operaed on an EPA
sampling schedule of one day per every sixth day. TSP is
measured by the EPA-referenced, high-volume air sampling
method.

Particulate data are shown in Table 3.2-7; current (PM-10)
and former (TSP NAAQS) standards are given in Appendix
B. The highest TSP value recorded in 1990 (24-hr sample) -
was 134 micrograms per cubic meter (ug/m3) (51 percent of
the former TSP 24-hr primary standard), and the annual
geometric mean value was 31.4 pg/m3 (12 percent of former
TSP primary annual geometric mean standard).  The
observed 24-hr maximum for the PM-10 sampler was 26
ug/m3 (17 percent of the primary 24-hr standard) and the
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Table 3.2-6

Amblent Air Monitoring Detection Methods

Parameter

Particulate Matter less than 10 micrometers in diameter (PM-10)

Total Suspended Particutates (TSP}

Table 3.2-7

Detection Methods
Wadding PM-10 Sampler
Ratarence Mathod (Hi Volume)

24-Hour sampling (6th-day scheduling}

Amblent Alr Quality Data for Nonradloactive Particulates
Total Suspended Particulates

Total Number of Samplesa
Total Number o! Samplesb®

Annual Geometric Mean®
Annual Geometric Mean®

Standard Deviation®
Standard Deviation®

Observed 24-Hour Maximuma
Observed 24-Hour Maximumb

Second Highest Maximuma
Second Highest Maximumb

Lowest Observed Valuet
Lowest Observed Vahied

Bespirable Parficulates (PM-10)

aoop

Tolal Number of Samplesc
Total Number of Samplesd

Annual Arithmetic Mean¢
Annual Arithmetic Meand

Observed 24-Hour Maximume
Observed 24-Hour Maximumd

Second Highest Maximum¢
Second Highest Maximum ¢

Primary ambient air TSP particulate sampler; reporting unit.
Collocated duplicate TSP sampler.

Primary ambient air PM-10 sampler.

Collocated duplicate PM-10 sampler.

ug/m?

56.0
59.0
34
277

203
182

1344
190

740
69.0

8.0
29

45.0
49.0

‘98
"2

2.0
27

190
26.0

. ~ -
!
|
| Rocky Flats Plant
Site Environmental Reporf for 1990
"'B‘lbm B3 TSP 11 M0 annual arithmetic mean was 9.8 pg/m3 (20 percent of the
3.5 primary annual arithmetic mean standard). Mean annual
o 477 concentrations of particulates for onsite ambient TSP
© 409 395 samplers (1986-1990) and PM-10 samplers (1988-1990)
are shown in Figure 3.2-6.
30
20 15,
10
0
85 87 88

T ISEHALN} EN PRI AR

Figure 3.2.6 TSP and PM-10

RADIOACTIVE AMBIENT
AIR MONITORING

- —

Overview

Radioactive ambient air samplers monitor airborne disper-
sion of radioactive materials from RFP into the surrounding
environment. Samplers are designated in three categories by
their proximity to the main facilities area. Twenty-five onsite
samplers are located within RFP, concentrated near the main
facilities area. Fourteen perimeter samplers border RFP
along major highways on the north (Highway 128), east
(Indiana Street), south (Highway 72), and west (Highway
93) (Figure 3.2-7). Fourteen community samplers are
located in metropolitan areas adjacent to RFP (Figure 3.2-8).
Samplers operate continuously at a volumetric flow rate of
approximately 12 liters per second (I/s) (25 cubic feet per
minute [ft3/min}), collecting air particulates on 20 x-25-cm (8
x 10-in) fiberglass filters. Manufacturer's test specifications

* rate this filter media to be 99.97 percent efficient for relevant

particle sizes under conditions typically encountered in
routine ambient air sampling (SC 82).

Filters were collected biweekly from all RFP samplers.
Each biweekly filter from the onsite samplers was analyzed
separately each month except in December. Filters collected
in December were composited by location into one onsite
sample. Filters from perimeter and community samplers are
collected biweekly, composited by location, and analyzed
monthly for plutonium.
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Section 32 ARMONTORNG

Resulls

RCl/mi x 1073
1.5

0.639
0.529

0.363
0.225 q
; 1 0102

Figure 3.2-9. Plutonium-239, -240
{Onsite Samplers)

A Perimeter
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Figure 3.2-10 Plutonium-239, -240
(Perimeter and Community Samplers)

Plutonium concentrations for onsite,samplers are given in
Table 3.2-8. Plutonium concentrations for perimeter and
community samplers are given in Table 3.2-9. Overall
mean plutonium concentration for onsite samplers was 0.072
x 10-15 uCi/ml ( 2.7 x 10-6 Bq/m3), 0.36 percent of the
offsite DCG for plutonium in air (Appendix C). Overall
mean plutonium concentration for perimeter samplers was
0.003 x 10-15 uCi/ml (1.1 x 10-7 Bqg/m3). Overall mean
plutonium concentration for community samplers was 0.001
x 10-15 uCi/ml (3.7 x 10-8 Bq/m3). These values are 0.013
percent and 0.005 percent, respectively, of the offsite DCG.

Mean annual concentrations of plutonium for 1986 -1990 are
shown in Figure 3.2-9 (onsite samplers) and Figure 3.2-10
(perimeter and community samplers). The onsite data are
based on the mean of the annual concentrations from five
locations, S-5 through S-9. Isotope-specific analyses were
not reported for other onsite locations until 1990. The
perimeter and community data points are the annual averages
of fourteen locations within each of these areas.

Rocky Flats Piant
Site Environmental Report for 1990

Statlon

S1 2 0.000
S-2 13 0.003
S3 16 0.000
S4 17 0.001
S5 24 0.004
S6 24 0.013
S7 24 0.010
S8 25 0.024
S8 24 0.033
S0 7 0.002
S 17 0.000
$12 7 0.002
$13 7 0.001
S-14 17 0.000
$15° 15 0.001

$16 17 <0.001

S§17 17 0.005
S-18° 16 0.011

$19 17 0.010
S-20 17 0.004
s21 17 0.004
S-22 17 0.001
s-23 16 0.001
S-24 7 0.002
S-8B* 13. 0,051
Overall 452 -0.002

a

Table 3.2-8

Onsite Amblent Alr Sampler Plutonium Concentrationss.t

3.057
0.024
0.010
0.181.
0.453
0.482
0.670
0.108
0.328
0.016
0.008
0.023
0.008
0.006
0.028
0.005
0.022
0.069
0.092
0.033
0.018
0.009
0.006
0.010
0.356

3.057

Number Concentration (x 10-15 uCi/mt) ¢
Cmintmum € maximum

0.948
0.007
0.003
0.022
0.099
0.127
0.118
0.061
0.107
0.006
0.005
0.013
0.004
0.002
0.004
0.002
.01

0.035
0.028
0.016
0.009
0.004
0.003
0.002
0.161

0.072

Standard Deviation Percent of of DCGY
{C standard) (C_mean}

0.892 4.740
0.007 0.037
0.001 0.014
0.050 0.110
0123 | 0.496
0.144 0.637
0.180 0.588
0.033 0.305
0.094 0.535
0.004 0.028
0.003 0.024
0.007 0.063
0.003 0.018
0.002 0.011

0.008 0.021

0.002 0.011

0.005 0.053
0.020 0.177
0.023 0.142
0.008 0.080
0.005 0.045
0.002 0.020
0.002 0.015
0.003 0.012
0.123 0.806
0.070 0.360

Oata provided in this tabla are based on vasious periods of sampling. The locations not marked with an asterisk are calculated
ona 12 monlh basis. The other locations are calculated using less than 12 months of data due to mechanical maltunctions,

o the

Y

of a new sampler (S-8B) that has not been in service for a complete year.

Isotope-specilc ana!ysas were reported only for focations S-5 through S-9 before 1990 (see Figure 3.2-7). These five

samplers are the only onsite locations included in lha 5-year trending portion of this teport.
c

Concentrations reflect monlhly

ofb

slal on

c C mean = mean composited concentration.

d.  The DOE Derived Concemrahon Guide (DCG) for inhalation of class W plutonium by bers of the public is 20 x 10‘5
pCi/mt (Appendix B). Protection standards for members of the public are applicabl lor ofisite locatk Al

this table are on RFP property. DCGs lor the public are p d here fot ¢ puIP only.
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Section 32 ARMONITORING ' 3. ENVIRONMENTAL
' MONITORING PROGRAMS
Table 3.2-9 o ' . S T e
Perimeter Amblent Air Sampler Plutonlum Concenirations® NGy ' i -_ , i

Numb c fon (x 10-15 pCi/mi) (b) Standard Deviation  Percent of DCG(c)
statlon  of Spmples  Cminmum € meximum € mean (¢ _standard) {€ mean)

$3r 11 -0.001 0.002 0.001 0.001 0.003 . -
s-32 2 0.000 0.003 0.001 0,001 0.007 g
$-33 12 0.001 0.004 0.000 0.001 0.002
s34 12 0.000 0.005 0.002 0.002 0.009 SU RF ACE W ATER
S35 12 -0.001 0.003 0.001 0.001 0.004 -
$-36 12 0.000 0.003 0.001 0.001 0.005 -
$-37 12 0.000 0.007 0.003 0.002 0014
$-38 12 0.000 0.181 0017 0.052 0083
S§-39 12 -0.001 0.002 0.001 0.001 0.003 .
S-40° ] 0.000 0.032 0.004 0,009 0.019
541 12 0.000 0.003 0.001 0001 0.005
5-42 12 0.000 0.004 0.001 0.001 0.005
S-43 12 -0.001 0.003 0,001 0.001 0.003 ,
S-44 12 -0.001 0.004 0.00t 0.001 0.003 ! WI“ium J Bufdelik
. X { .
Overall 166 -0.001 0181 . 0.002 0.005 0.013 Leslie A. Dunstan

Community Amblent Air Sampler Plutonium Concentrations® )

Number Concentration (x 1013 uCi/ml) b Standard .Devlatlon Percent of DCGe
€ mintmum Cmaxlmum € mean

Station !
s 3 0.00 0.1 ] Surface water management at RFP focuses on the North Walnut Creek,
si‘z g gfgg? 3fg?s g‘,%ool o'_ools 0:2?; South Walnut Creek, and Woman Creek drainages. These dralnages
5-53 12 -0.001 0.002 0.001 0.001 0.003 ! receive runoff from the main facilities area and treated sanitary waste
S-54 12 -0.00% 0.004 0.001 0.001 0.003 . water and contain earthen impoundments that restrict offsite dlsg:horges
S 2 0000 by o501 Pyt i) allowing water testing and, if necessary, treatment to meet quality
s57 12 0.000 0.004 0.001 0.001 0.005 ' standards. Additional sites throughout RFP are monitored to characterize
§-58* 1o 0.000 0.003 0.001 0.001 0.006 background water quality and to evaluate potential contaminant releases
o i Fre 2003 2001 byl 0008 : from specific locations. This section reports results of RFP surface water
S62 12 -0.001 0.002 0.000 0.001 0.004 monitoring as well as that of several of the communities that surround
568 12 -0,001 0.005 0.001 0.002 0.004 the RFP.
$713 12 -0.001 0.005 0.001 0.002 0.006
Overall 154 -0.001 0.018 0.001 0.002 0.005 ’
a  Data provided in this table are based on an 12-menth period except those marked with an asterisk.
b.  Concentrations reflact monthly composites of biweekly stalion ions; C mini = mini posited
concentration; C maximum = maxi ited C mean = mean composited concentration.
c. The DOE Derived Concentration Guide (DCG) for inhatation of class W plutonium by bers of the public is 20 x 1015
uCimml (Appendix B). P it dards for bers of the public are applicable for offsite locations and are based on
calculated radiation dose.
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Rocky Flats Plant
Site Environmental Report for 1990

DRAINAGE SYSTEMS

North Walnut Creek

South Walnut Creek

North Walnut Creek receives surface water runoff from the
north side of the main facilities area (Figure 3.3-1). Ponds
A-1 and A-2 are isolated from North Walnut Creek by valves
that divert run-off by way of a surface pipeline into Pond
A-3. In the past, these ponds were used for storage and
evaporation of laundry water; this practice was discontinued
in 1980. Ponds A-1 and A-2 are maintained to control
possible chemical spills into the North Walnut Creek
drainage basin. Run-off into these ponds is disposed of
through natural evaporation and enhanced by spraying water
through fog nozzles over the surface of the ponds. Excess
water that does not evaporate is recollected in the ponds.
Holding Pond A-3 on North Walnut Creek is used to
impound surface run-off for analysis prior to discharge.
Pond A-4 is located farther downstream and provides
secondary monitoring and contro! during normal flow and
flood conditions.

South Walnut Creek receives surface water run-off from the
central portion of the main facilities area (Figure 3.3-1).
This water is diverted past Ponds B-1, B-2, and B-3 by way
of a culvert system to Pond B-4 and then to flood control
Pond B-5 where the water is impounded for analysis prior to
controlled offsite discharge. Pond B-5 discharges into
South Walnut Creek. Pond B-4 is a flow-through pond with
no operational holding capacity.

Ponds B-1 and B-2, located in the central drainage, are
reserved as backup control ponds. These ponds can be used
to retain chemical spills, surface water run-off, or treated
sanitary waste water.

Before 1979, treated sanitary waste water from the STP was
discharged offsite through holding Ponds B-1 through B-4.
From 1979 through 1989, this water was routed directly to
Pond B-3 where it was held and then spray irrigated onto the
RFP buffer zone areas as weather permitted. In 1990, spray
irrigation of treated STP effluent from Pond B-3 was
discontinued. Pond B-3 waters are now continually released
to Pond B-4 and subsequently to Pond B-5. Pond B-5
serves as overflow capacity for Pond B-3 in the event of
excess surface run-off. As necessary, water is transferred
from Pond B-5 to Pond A-4 through a temporary pipeline to
maintain Pond B-5 capacity at safe limits.
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Figure 3.3-1.

Holding Ponds and Liquid Effluent Water Courses

Rocky Flats Plant
Site Environmental Report for 1990

Woman Creek

MONITORING
PROGRAMS

Detention Ponds
Monitoring

Woman Creek flows across the south side of RFFP through
the south drainage basin (Figure 3.3-1). This creek flows
through surface water monitoring Pond C-1 and then, after
bypassing Pond C-2, discharges offsitc. Surface run-off
from the south side of the RFP manufacturing areas is
collected in an interceptor ditch. The interceptor ditch also
previously collected run-off from a spray irrigation field.
Flow from this ditch is routed 1o surface water control Pond
C-2, where the water is impounded and analyzed before
discharge.

Before discharge from Ponds A-4, B-5, and C-2, samples
are taken and split for analysis by CDH, EG&G Rocky
Flats, Inc., and independent EPA-registered laboratories.
Discharges are monitored for parameters listed in Appendix
B in compliance with NPDES permit limitations. In addi-
tion, water quality is tested to ensure that it meets CWQCC
standards for Segment 4 of Big Dry Creek before release.
These standards are listed in Appendix B. Water is released
with concurrence from CDH. Once concurrence is received,
pond waters are passed through filter systems and carbon
adsorption treatment facilities to reduce potential radionuclide
and organic chemical contaminants. Carbon adsorption
facilities exist at each of Ponds A-4, B-5, and C-2, and each
has a treatment capacity of 750 gallons per minute (gpm).

Multiple samples of any discharges from Ponds A-4, B-5,
and C-2 are collected by 24-hr compositing samplers for
weekly analysis of plutonium, uranium, and americium.
Daily analysis of tritium, pH, nitrate (as nitrogen), and non-
volatile suspended solids are also performed. Discharges
from Pond C-1 and flow from Walnut Creek near its
intersection with Indiana Street are sampled in a similar
manner. Daily samples from Pond C-1 and Walnut Creek
are analyzed for.tritium and then composited into weekly
samples for plutonium, uranium, and americium analysis.

Discharges from Ponds A-4 and B-5 enter Walnut Creek and
are diverted around Great Western Reservoir by the
Broomfield diversion ditch. Discharges from Pond C-2 are
pumped through an 8,000-f1 pipeline into the Broomfield
diversion ditch.
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Sitewide Monitoring

MONITORING RESULTS

Nonradiological
Monitoring

70

In addition to monitoring discharges from detention ponds,
RFP conducts sitewide surface water sampling programs to
evaluate potential contaminant releases and to characterize
baseline water quality. These programs assess trends and
changing conditions in surface water quality, detect extreme
values or excursions beyond a limit, assess the relationship
between water quality and flow, identify new contaminant
sources and releases, and address surface water sediment
interactions.

Routine sitewide monitoring was begun in early 1989 to
provide surface water quality and flow information for seeps
and drainages in the main facilities area and buffer zone that
may be affected by plant operations. The focus of this
sampling program was to measure potential contaminants to
surface water from suspected source areas such as designat-
ed CERCLA OUs. Results for 1989 are reported in the
document titled Draft 1989 Surface Water .and Sediment
Geochemical Characterization Report (EG91d).

A separate background monitoring program began in 1989 to
establish baseline water quality data for waters unaffected by
plant operations. These data serve as a comparison 1o
samples from affected areas of RFP to judge the impact of
potential contamination from plant activities. Monitoring
stations were selected upgradient and sidegradient of the
main facilities where no impact from plant activities was
presumed. Results are reported in the document titled
Background Geochemical Charuacterization Report for 1989
(EGY0F).

Annual average concentrations of chemical and biological
constituents measured in surface water effluent samples
collected from Ponds A-3 (discharge point #002), A-4
(discharge point #005), B-3 (discharge point #001), B-5
(discharge point #006), and C-2 (discharge point #007) are
presented in Table 3.3-1. These concentrations are
indicative of the overall quality of effluent discharges.
Certain discharges must meet NPDES permit monitoring and
compliance limitations described in Appendix B.

Rocky Flats Plant
Site Envi R for 1990

ow

ano

Table 3.3-1

Chemical and Biological Constituents In Surface Water Effluents
at NPDES Permit Discharge Locationss, d

Number of

Parameters Analyses Cminmum®  Cmaximum®  C meanbe

Discharge 081 (Pond B-3}
pH, standard units 125 65 8.6 N/A
Nitrate as N, mgA 127 075 128 339
Total Suspended Solids, mgA 127 0 78 [}
Total Residual Chlorine, mgA 238 0.0 0.35 0.06
Total. Chromium, mgA 127 <0.006 0.017 <0.008
Total Phosphorus, mg/ 127 <0.01 191 <0.31
Fecal Cofiform, #/100 mi 120 . <10 222,000 <4t
Biochemical Oxygen Demand 125 <25 37.8 <78

(BODy), mgA

Discharge 92 (Pond A-3)
pH, standard units 57 72 8.6 NA
Nitrate as N, mg/A 58 112 . 661 46

Discharge 003 (Reverse Osmosis Pilot Plant)  During 1990 there were no discharges.
Discharge 004 (Reverse Osmosis Planl)  During 1990 there were no discharges.

Discharge 005 (Pond A4) -
pH, standard unils 162 6.6 8.6 NA
Nitrate as N, mgn 163 0.22 6.96 289
Nonvolatile
Suspended Sofids, mgA 183 . 0 73 3
Dischatge 906 (Pond B-5) .
pH, standard units 93 71 8.5 NA
Nitrate as N, mgA 93 0.19 7.26 348
Nonvolatile
Suspended Scfids, mgA 94 0 22 3
Discharge 007 (Pond C-2)
pH, standard units 45 7.2 8.4 NA
Nitrate as N, mg/ 45 <0.02 2.132 <0.85
Nonvotatile
Suspended Solids, mg# 46 [ 16 3

NPDES permit limitations are presented in Appendix B.
C min b M ion: C

A - i ion; C mean = mean measured
concentration.

For Fecal Coliform, #/100m! geometric mean used. .

Average annual i ported for each p is an esti of central tendency (mean value} for all samples
collected during the year. This provides an estimate of average effluent water quality for the entite year. The maximum values
|isleq are the highest values ob: d and rep the t io for the entire year. The NPDES Permit limils are
specified as “Monthly Average*and *Weekly Average™ and are measures of central tendency for the shorter time periods as
required by the permit. The “Daily Maximum® is the larges! value measuted during the month. EPA has established limits lor these
required reporting intervals.
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The frequency of discharges from Pond B-3 increased in
1990. Spray imrigation from Pond B-3 was discontinued in
March 1990; consequently, point source discharges were
used exclusively. Pond B-3 was discharged in two or three
batches per week from early March through mid-May 1990.
Samples were collected at the beginning of each batch
discharge. Continuous discharge started in mid-May and
continued for the remainder of the year. Discharges
occurred only during daylight hours to ensure that flows
could be inspecied visually.

NPDES Exceedances. The NPDES permit limits for
Biochemical Oxygen Demand-5 day (BODs) and fecal

coliform were exceeded on occasions during April through
September 1990.

In April 1990, the BODs sample could not be analyzed
because the sample was held longer than the amount of time
allowed prior to analysis. Also, the fecal coliform sample
was collected but subsequently lost. Data for those param-
eters could not be reported in the monthly Discharge
Monitoring Report (DMR). Additional samples were
collecied and analyses showed that no effluent limits had
been exceeded.

In May and June 1990, the 30-day average for BODs (10
mgfl) was exceeded for Pond B-3. The calculated monthly
averages for May (12.2 mg/l) and for June (22.1 mg/l)
likely resulted from algal blooms in the pond. During July
1990, the fecal coliform 30-day geometsic mean of 200
colonies/100 mi and the maximum 7-day geometric mean of
400 colonies/100 m1 for Pond B-3 were exceeded. The cal-
culated 30-day geometric mean was 333.3 colonies/100 ml,
and the calculated maximum 7-day geometric mean was
4,806 colonies/100 mi. Both values were the result of a
single sample result of 222 ((X) colonies/100 m1, approxi-
mately 1,000 times greater than other typical values found at
Pond B-3. This single, abnormally high result is suspect;
there were no other indications of unusual operating
conditions at Pond B-3.

In August 1990, the fecal coliforn 30-day geometric mean
of 200 colonies/100 ml for Pond B-3 was again exceeded.
The calculated 30-day geometric mean was 285 colonies/100
ml. There were no indications of unusual operating

conditions that might have contributed to the observed
exceedance.

Rocky Flats Plant
Site Environmental Report for 1990

Radiological Monitoring

In September 19940, the BODs daily maximum (35 mg/fi) and
) /18 EXCLe The
-day ¢ se (10 mg/) for Pond B-3 was exceeded.
?jgi;h)r'n.:\‘z?wfn( was %.8 mg/l and the calculated 30-day
aver);ge was 11.14 mg/l. These exceedances resulted from
continuing algal blooms.

ances were communicated to DOE as soon as’lhet
ﬁll(;i?/)i((‘!:ﬁz‘ljdum or calculated averages and )gcmnem‘c n;\edn;
became available. DOE nqtiﬁcd the EPA byN\(x;\ml:;? \:/):re'
followed by written details in the D.\?I){. No N( Vs
issued by EPA in 1990 for exceeding NPDES limits.

Concentrations of plutonium, ur;\niun}. :v\me_rl\)cmrln‘,:f\;!
tritium in water samples from the outfaulls (_)f 'msusjl &
B-5, C-1, C-2, and from Watnut Creek wt \m\.l.m.xl uu.i i
presented in Tables 3.3-2 and 3.3-3. Mc‘“.l. pl lll]l(?'nlu .
uranium, amencium, and witium concentrations n ;I hl;(]:pGi
locations were dess than 0.4 percent ot applicable
(Appendix B).

The annual cumulative total amount of plutonium, aranium,
and americium discharged 10 offsite waters during the )l!_n.u
sing each individual discharge concentration
as calculated using each individual dis concentr
\:l;‘é ?\lz)w measurement. During 1990, cumulative discharge
amounts were:

pond A4 Pond B:5 Pond €2

- 564 x 107
-Ci 4748 x W07 4477 x W07 8
PG (76 x 100 (186 x 104 317 x 109

3 58 x 14
-234 - Ci 611 x 104 2.44 x 10¢ 1
vam- ity (225 x 107) (9.02 x 108 (5.85 x 106)

- 202 % 104
-Ci 586 x 104 242 x 10
vess- iy (2147 x 107} (7.85 x 106)  (7.46 x i0°)

- 6604 x 10%
-Gi 2590 x 108 5063 1 107 !
G . (958 x 104 (187 x 109 (244 x 0%
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Table 3.3-2

Plutonium, Uranium, and Americium Concentrations in Surface Water Effluents

Number of Percent of
Location Analyses  Cminlmumsb.c C maximuma.b C meana.c DCG (C mean)
F 239, -240 C (x 109 uCi/miyd
Pond A-4 46 0033 + 0022 0033 t 0048 0008 + 0.009 0.03
Pond B-5 26 0036 + 0347 0026 + 0.045 -0003 + 0.008 0.00
Pond C-1 48 -0023 + 0.030 0058 <+ 0025 0011+ 0.005 0.04
Pond C-2 12 0011 + 0.03t 0035 + 0047 000t % 0013 0.00
Walnut Creek at Indiana Streel 48 -0037 + 0028 0078 + 0.049 0.007 + 0.004 0.02
Uranium-233, -234 Concentration (x 109 uCi/ml)e
Pond A-4 46 001 + 015 473 + 068 145 + 009 0.29
Pond 8-5 26 002 t 018 264 + 046 146 + 0.09 0.29
Pond C-1 49 010 t 018 133 = 047 055 + 009 (1}
Pond C-2 12 079 + 036 236 + 044 189 £ 047 0.38
Walnut Creek al Indiana Street 50 038 + 025 269 + 045 151t 008 0.30
Uranlum-238 Concentration (x 10-9 uCi/mi)®
Pond A-4 46 007 t+ 006 349 t 053 163 + 008 027
Pond B-5 26 005 + 008 232 + 034 1227+ 006 021
Pond C-1 49 005 + 005 099 + 022 041 + 007 007
Pond C-2 12 16 t 030 289 t+ 04 240 1t 016 0.40
Walnut Creek at Indiana Street 50 025 t 012 25 + 012 145 t 006 024
Amerlcium Concentration {(x 109 pCl/mi)f
Pond A-4 46 0026 t 0014 0.068 t 0.091 0.008 + 0.009 0.03
Pond B-5 26 0017 + 0.037 0025 + 0.048 0.003 + 0.010 0.01
Pond C-1 48 0009 + 0010 0040 + 002t 0005 % 0.003 0.02
Pond C-2 12 <0029 + 0.032 0022 £ 0.044 D00F 1+ 0.013 0.00
Walnut ‘Creek at Indiana Street 50 0016 + 0.037 0067 1 0.063 0.006 + 0.005 0.02
a  C mini ini d ion; C i = d For Pond C-1, C mean refers to

74

d mean ion. Due to i flow meter operations a! Pond C-1 during 1990, a volume weighted average
was not possible to calculate. Fo: Ponds A-4, B-5, C-2, and flow at Walnut Creek al Indiana Street, C mean relers to volume
weighted averages. '

Calcutaled as 1.96 standard deviations of the individual .
Calculated as 1.96 dard d of the mean.
Radiochemically d ined as ph 239 and -240. The DOE Derived Concentration Guide (DCG) for plutonium in water

avallable lo members ol the publu: is 30 x 109 pCism? (Appendix C).

Rad ium-233, -234, and -238. The DOE DCG for uranium-233, -234 in water available to members
o the pubbc is 500 x 109 uClIm! The DCG lor uranium-238 in water is 600 x 108 uCiml (Appendix C).

Rad icium-241. The dard calcutated OCG for icium in water available to bers of the

d as
public is 30 x 109 pCiml {Appendix C).

Rocky Fiats Plant
Site Envi R for 1990

Table 3.3-3

Tritium Concentrations in Surface Water Effluents

Number of Percent of -
Locatlon Analyses € minfmore. ¢ ¢ mexlmyme © C meansd  DCG (C moan)

Tritlum Concantration (x 109 pCiimi)
Pond A-4 163 <130 + 120 2% t 10 20 £ 10 0.00
Pond B-5 90 110 = 120 400 + 120 30 + 10 0.00
Pond C-1 48 90 t 160 1M + 160 10 + 20 0.00
Pond C-2 44 120 £ 120 360 + 130 30 + 20 0.00
Walnut Croek at Indiana Streel 180 -140 + 120 360 + 140 0 £ 10 0.00
a  C min = mini d ion; C al « maxif d For Pond C-1, C mean refers
fo calculated mean ion. Dus to flow meter op at Pond C-1 during 1990, a volume weighled

avarage was not possible to calculate. For Ponds A-4, B-5, C-2, and flow at Walnut Creek a Indiana Street, C mean refers
lo volume weighted averages.

The DOE DCG lor tritium m water available to |ho members of the public is 2,000,000 x 109 uCi/ml (Appendix C).
Calculated as 1.96 d of the il

Calculated as 1.96 dard devialions of the mean.

Tritium concentrations in water discharged from these ponds
were within range of background concentrations; therefore,
cumulative discharge amounts were not calculated. Average
annual concentrations of plutonium, uranium, and americium
from Ponds A-4, B-5, and C-2 for 1986 through 1990 are
given in Figures 3.3-2, 3.3-3, and 3.3-4.

During 1990, RFP raw water supply was obtained from
Ralston Reservoir and from the South Boulder Diversion
Canal. Ralston Reservoir water usually contains more
natural uranium radioactivity than the water flowing from the
South Boulder Diversion Canal. During the year, uranium,
plutonium, americium, and tritium analyses were performed
monthly on samples of RFP raw water. Concentrations are
presented in Table 3.3-4. These values can be used for
comparison with the values measured in the RFP down-
stream discharge locations (Tables 3.3-2 and 3.3-3).
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Section 3.3 SURFACE WATER MONTORING : Rocky Flats Plant
/ Site Envi R for 1990
pCmi x 100* £7] A4 8-5 c-2
ey B .
0.25
0.2
Table 3.3-4 .
Piutonium, Uranium, Americlum, and Tritium Concentrations In the Raw Water Supply 0.15
0.1 i
. Number of ' Percent of . : s
Location fslyses  C minimume! € maslmre! Smeents  RCG(C mean) 005wz s8¢ 58 3% sz
0 X ° e v .. ° e e
Plutonlum Concentration (x 10-® nClimi)b : 0.05 ©n s ©a
’ 86 87 88 89 90
Rocky Flats Raw Water 12 -0.030 + 0.027 0046 t 0.044 0.000 t 0.014 0.00
Figure 3.3-2 Plutonium-239, -240
Urantum-233, -234 Concentration (x 109 JiCliml)e .
pCUmi x 106 ¢ A4 [~ B5  C2
Rocky Flats Raw Water 12 002 1+ 016 190 + 048 054 t 029 on : [ ST
Uranlum-238 Concentration (x 10-% pCiiml)e DO
Rocky Flats Raw Water 12 012 + 007 139 % 030 045 t 020 0.09 40
Americlum Concentration (x 109 pClimi)d 30
Rocky Flats Raw Water 12 0011+ 0021 0028 + 0051 0.004 t 0.005 0.01 20
- -
10 s - - « ° -1
Tritium Concentration (x 10- uClimije s 2, ‘ | B: S %2 S, 2.8
. | " LI B
Rocky Flats Raw Water 12 400 £ 100 50 & 12 0 & 30 0.00 o = O - -
86 a7 88 89 90
Figure 3.3-3 Uranium-233, -234, -238 Compasiled
a  Cmini = mini d ion; C maxi = maxk d jon; C mean = mean calculated
concantration,
b.  Radiochemically d as phaonium-239 and -240. The DOE Derived Concantration Guide (DCG) for phacaium in water uCifml x 106 * A4 P 8BS c2
available to members of the public is 30 x 109 uCim! (Appendix B). -‘
¢ Radiochemically determined as uranium-233, -234 and -238. The DOE DCG for ium-233, -234 in water available to b U fu.uibneds vs s
of the public is 500 x 10-8 yCi/ml, The DCG for uranium-238 in water is 600 x 109 pCimi (Appendix B). . 0.25
d.  Radiochemically d ined as icium-241. The d cakulated DCG for icium in water available (o bers of the
public is 30 x 109 pCimml (Appendix 8). . 0.2
e The DOE DCG for trilium in water available to members ol the public is 2,000,000 x 109 uCiiml (Appendix B).
. Calculatod as 1.96 Standard deviations of the individual 0.15
g Cal d as 1.86 standard deviations ol the mean.
0.1
0.05 5 - 55 ° .
5 § S35 33 EZg B¢k
0 T ™ o ° P o
0.05 !
86 87 88 89 90
Figure 3.3-4 Americium
76
77
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Section 3.3 SURFACE WATER MONTORING : Site Environmental Report for 1990 j
H
COMMUNITY WATER : Results of plutonium, uranium, americium, and tritium :
MONITORING analyses for drinking water in nine communities were 0.13 :
. percent or less of the applicable DCG. Drinking water I

Community water monitoring includes sampling and . standards have been adopted by the State of Colorado

analysis of public water supplies and tap water from several (CDH77, CDH81) and EPA (EPA76a) for alpha-emitting

surrounding communities. Only Great Western Reservoir, radionuclides (15 x 109 pCi/ml [5.55 x 10-1 Bg/1]) and for

one of the water supplies for the city of Broomfield, and" tritium (20,000 x 10-9 pCi/ml [7.4 x 102 Bg/l]). These

Standley Lake Reservoir, a water supply for the cities of
Westminster, Thornton, and Northglenn, receive run-off
from RFP drainage systems. The city of Federal Heights

standards exclude uranium and radon. During 1990, the '
largest mean concentration of plutonium and americium
(alpha-emitting radionuclides) for community tap water was

purchases a portion of its water supply from the city of 0.008 x 10-% uCi/ml (2.96 x 104 Bg/l). This value was
.- . Wesiminster. Weekly samples were collected and com- 0.05 percent of the State of Colorado and EPA drinking
posited into a monthly sample, and analyses were performed water standards for alpha activity. Average tritium

for plutonium, uranium, and americium concentrations.
Tritium and nitrate (as N) analyses were conducted on
weekly grab samples.

concentration in Great Western Reservoir, Standley Lake,
and in all community tap water samples was 50 x 10-9
uCi/ml (1.85 Bg/l) or less. That value was typical of
background tritium concentrations in Colorado and is less

Annual background samples were also collected from than 0.01 percent of the State of Colorado and EPA drinking
Ralston, Dillon, and Boulder reservoirs, as well as from water standards for tritium (CDHS81, EPA76a).

South Boulder Diversion Canal at distances ranging from 1
to 60 mi from RFP. Samples were collected to determine
background levels for plutonium, uranium, americium, and
tritium in water.

Table 3.3-5

Drinking water from Boulder, Broomfield, and Westminster Plutonium and Uranium Concentrations In Public Water Supplies

was collected weekly, composited monthly, and analyzed for

plutonium, uranium, and americium. Analyses for tritium Percent
were performed weekly. Quarterly tap water samples were Number of of DCG
collected from the communities of Arvada, Denver, Golden, Location Analyses  C minimumme C maximume C meanad € mean)
Lafayette, Louisville, and Thornton. These samples were N s
analyzed for plutonium, uranium, americium, and tritium. Reservolr F 239, -240 C (x 10 pCiimhP
. . L Boulder 1 0009 + 0042 0009 + 0.042 0.009 + 0.042 0.03
Results Analyses of regional reservoir and drinking water samples Dilon 1 0002 + 0033 0002 + 0033 -0.002 + 0033 0.00
’ are given in Tables 3.3-5 and 3.3-6. Plutonium, uranium, : Great Western 12 <0.004 + 0007 0015 + 0016 0004 + 0.004 0.01
americium, and tritium concentrations for regional reservoirs Ralston o i 0011 + 0037 0011 + 0037 0011 + 0.037 0.04
represented (.37 percent or less of the DCG. Average South Boulder Diversion Canal 1 Do+ 0029 o ooz Qo+ 0020 ot
plutonium concentration in Great Western Reservoir was Standley 2 0.007 + 0/ - - - : ’
0.004 x 10-9 uCi/m! (1.48 x 104 Bg/1[0.01 percent DCG)), Orinking Water
which was within the range of concentrations predicted for Arvada 4 0018 + 0039 0.028 + 0041 0000+ 0.021 0.00
Great Western Reservoir in the Environmental Impact . Boulder 12 -0.008 £ 0011 0.020 + 0017 0002+ 0.004 0.00
Statement, Rocky Flats Plant Site (DOE80) based on known Broomfield e e oo E Ot oo 0005 002
low-level plutonium concentrations in reservoir sediments. Golden 4 0004 + 0028 0026 + 0033 0006+ 0013 0.02
' Lafayette 4 0.007 + 0031 0.004 £ 0032 -0.004 + 0.005 001
Lovisville 4 <0014 + 0030 0002 + 0030 -0.004 + 0.007 0.00
Thornton 4 0013 + 0015 0.007 + 0037 -0002 £ 0012 0.00
Westminster 12 0010 + 0019 0010 + 0012 -0.001 + 0.003 0.00
78 i 79
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Table 3.3-5 (Continued)

Number of
Location Analyses € mithweme  C maximumt© € mesnsd
Reservolr 233, -234 C fon (x 109 Climl)e
Boulder 1 187 + 052 187 t 052 187 + 052
Dillon 1 04t + 034 041 + 034 041 + 034
Greal Western 12 024 + 021 088 t+ 028 056 t 0.12
Ralston 1 065 + 030 065 + 030 065 t 030
South Boulder Diversion Canal 1 025 + 023 025 t 023 025 + 023
Standley 12 022 t 016 287 + 051 090 t 038
Drinking Water
Arvada 4 000 t 019 037 + o1 017 t 016
Boulder 12 001 t 0419 049 + 022 023 t 0.09
Broomfield 12 013 + o021 048 + 023 032 + 008
Denver 4 005 + 020 144 + 038 067 t 057
Golden 4 008 + 020 101 & 034 056 + 037
Lalayetlte 4 001 + 023 010 % 020 003 + 005
Louisville 4 001 1+ 0.19 046 t+ 021 014 + 021
Thornton 4 025 t 0.9 095 + 035 061 + 032
Wastminster 12 005 t 0.15 046 + 027 .026 + 0.08
Reservolr Uranlum-238 Concentration (x 10-9 pCi/mi)
Boutder 1 050 t 018 05 + 018 050 + 018
Dilon 1 031 t 047 031+ 047 0N x 017
Great Westein 12 033 + 0.2 084 + 017 085 + 010
Ralston 1 053 t 0.16 053 + 016 053 t 0.16
South Boulder Diversion Canal 1 030 t 012 030 + 0.2 030 t 012
Standley 12 03t + 0409 099 + 025 071 + 012
Drinking Water
Arvada 4 012 + 009 037 + 009 025 + 044
Boulder 12 005 + 008 048 t+ 013 018 t 008
Broomlietd 12 010 + 0.07 059 = 013 03t + 0.08
Denver 4 010 ,+ 009 010 + 023 051 t 042
Golden 4 025 '+ 010 092 + 022 052 t 030
Lafayette 4 001 + 0.08 014 1+ oOn 008 + 007
Louisville 4 -002 + 003 011 i+ 006 004 + 005
Thoraton 4 017 + 013 061 t 0.8 041 + 021
Waestminster 12 007 + 0.06 041 010 024 + 006
a d Cc - d

C minimum = mins
calculated concentration.

b. F I

members of the public is 30 x 109 xCim! (Appendix B).
c. Caleutated as 1.96 standard deviations of the individual
d. . Calculated as 1.96 d: of the mean.
o AN q

Percont
of OCG

€ mean)

0.37
0.08
on

0.13
0.05
0.18

0.03
0.05
0.06
0.13
on

001

0.03
0.12
0.05

0.08
0.05
0.09
0.09
0.05
0.12

0.04
0.03
0.05
0.09
0.09
001

001

0.07
0.04

C mean = mean

239 and -240. The DOE DCG for plutenium in water available to

R as uranium-233, and -234. The DOE OCG lor uranium in water available to members
of the public is 500 x 109 uCim! (Appendix B).

Radiochemically d ined as jum-238. The DOE DCG for uranium in water available 10 members of the
public is 600 x 10-9 pCiml (Appendix B).

Americium and Tritlum

Table 3.3-6

Concentrations In Public Water Supplies

Rocky Flats Plant
Site Envi R 1990

Percent

Number of of DCG
Lecation Analyses € minmwmte € maximume© € meant* (C mean}
Reservoir Americlum Concentration (x 109 uCi/mi)e
Boutder 1 0018 + 0036 0018 = 0036 0018 + 0.036 0.00
Dillon 1 0031 + 0049 0031 t 0049 0031 t 0.049 0.10
Great Western 12 -0006 t+ 0009 0001 + 0015 0000 t 0001 0.00
Ralston 1 -0014 + 0039 0014 £ 0039 -0014 t 0.039 0.00
South Boulder Diversion Canal 1 0010 + 0039 0010 + 0033 0010 * 0.039 0.00
Standley 12 0005 + 0.003 0012 + 0012 0002 + 0.003 001
Drinking Water
Arvada 3 000t + 0038 0015 £+ 0042 0.008 + 0.008 0.03
Boulder 12 -0006 + 0009 0013 £+ 0.014 0002 £ 0003 0.01
Broomfielkd 12 -0006 + 0012 0005+ 0013 0001 t 0.002 0.00
Denver 3 0018 + 0035 0014 + 0.036 0016 + 0002 0.00
Golden 3 0021 + 0040 0006 + 0038 -0009 t 0016 0.00
Lataystie 3 -0.021 + 0033 -0002 + 0.037 0012 + o001t 0.00
Louisville 3 <0034 + 0031 0.025 + 0046 0001 t 0.034 0.00
Thornton 3 0014 + 0035 0010 + 0.043 0005 + 0015 0.00
Westminster 12 -0006 + 0.009 0011 £ 001t -0001 t 0.003 0.00
Reservoir Tritlum Concentration (x 10-9 pCmi)®
Boulder 1 50 + 12 50 % 120 50 120 0.00
Diflon 1 10 £ 110 10t 10 10 ¢ 110 0.00
Great Western 46 140 + 100 20 t 140 20 it 20 0.00
Ralston 1 19 = 120 199 + 120 190 % 120 001
South Boulder Diversion Canal 1 120 = 120 120 = 120 120 % 120 001
Standley 52 ;70 £ 80 1 + 120 2 10 0.00
Orinking Water
Arvada 4 100 £ 120 80 % 180 10 z 70 0.00
Boulder 52 -130 £ 100 230 130 20 = 20 0.00
Broemlield 49 10+ 140 17 + 10 10 20 0.00
Denver 4 10 + 100 10 t 180 40 60 0.00
Golden 4 0t 130 i + 160 40 ¢ 60 0.00
Lalayetie 4 60 + 100 100 + 180 30 1 60 0.00
Louisville 4 20 + 100 10 170 50 = 70 0.00
Thornton 4 0+ 120 90 % 1w 10 70 0.00
Westminster 52 4190 t 140 170 £ 160 20 % 20 0.00
a. i = mini c - d C mean = mean

calculated concentration.

b. Radiochemically d ined 241. The DOE DCG for in water available to bers of

¥ as
the public is 30 x 109 Ci/mi {Appendix B).
1 dard deviations of the individual

Calcutated as 1.96

a0

Cal as 1.96

of the mean.

e. The DOE DCG for trifium in water available to members of the pubtic is 2,000,000 x 109 uCisml (Appendix 8).

8]




3. ENVIRONMENTAL
MONITORING PROGRAM

e RO S T2

3.4 GROUNDWATER
MONITORING

Bruce J. Bevirt
Meredith L. Brogden/
James W. Langman, Jr.

The RFP Groundwater Monitoring Program was initiated In 1960 to provide
data on radionuclide and chemical contaminants present in groundwater.
Changes have occurred in recent years as environmental regulations have -
evolved and expanded to improve groundwater monHoring and protection.
These changes have resulted in the instaliation of additional moniforing wells,
- improved sample handiing and data quality assurance, and enhanced
analytical programs. This section defines the groundwater program.

[

82 : 8
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Section 34 GROUNDWATER MONTORNG

bedrock sandstones of the Arapahoe formation that are
isolated within intervals of claystone arc confined and
represent a lower flow system. Table 3.4-1 gives the rela-
tive hydraulic conductivities associated with the lithologic
units present at RFP. ’

In the spring and early summer the Rocky Flats Alluvium
and Arapahoe Formation, located in the central and eastern
portion of RFP, are recharged by precipitation and ground-
water lateral flow. In the late summer and early fall these
formations are recharged mostly by groundwater lateral
flow. As a result, the groundwater near the surface of the
alluvium is discharged by evapotranspiration to such an
extent that a hardened, impermeable soil layer (caliche layer)
has developed over a large area where the water table is
within 2 to 10 ft of the surface. In the stream drainages,
groundwater discharges at seeps that are common at the base
of the Rocky Flats Alluvium and where individual sand-
stones become exposed to the surface.

Table 3.4-1

Hydraulic Conductivities of Lithologic Units

Llihotogic Unlt Hydraulle Conductivity
Rocky Flats Alluvium 105 cmisec (10.4 fiyr)
Subcropping Arapah 105 emisec (10.4 ftyyr)
Unweathered sandstones 106 em/sec (1.04 ftiyr)
Weathered and hered clay 107 10 108 em/sec,

Monitoring Procedures

86"

{0.104 10 0.0104 tiiyr)

The present understanding of the hydrogeologic relation-
ships indicates that there are no known bedrock pathways
through which groundwater contamination may directly
leave RFP and migrate into a confined aquifer system
(EG90a).

A total of 364 monitoring wells (Figure 3.4-2) and
piczometers were in place at RFP before 1990. An
additional 18 wells and piezometers were installed in 1990 to
provide for better characterization of the geology, hydro-
geology, and geochemistry at RFP. Of these additional
wells, four alluvial piezometers were completed on the 881
Hillside (OU1) to evaluate the volume and flow direction of
groundwater. The remaining 14 wells were installed in
northern and southern portions of the buffer zone to monitor

Rocky Flats Plant
Site Envi R 1990

LT

STATE HWY 93

LEGEND
« Bedrock Wells
STATE Hwy 72 * Alluvisl Wells
* Pre 1986 Wells
" ¢ Abandoned Wells
S5 h] ‘
MLES 1 €
Approzimate scate

Figure 3.4-2.

Location of Monitoring Wells




Section 34 GROUNDWATER MONTORNG

Locatlon

Solar Ponds
Present Landfill
West Spray Field
Process Wasle Lines
903 Pad

Mound

East Trenches
881 Hillside
Piezometers
Background

East Buffer
North Buifer
South Buffer

Totals

groundwater quality as part of an investigation 1o locate a
new landfill site. Table 3.4-2 shows groundwater wells
installed by area at RFP,

Groundwater samples are collected quarterly from 258
alluvial and bedrock wells and analyzed for parameters
shown in Table 3.4-3. Thesc wells are spatially distributed
throughout RFP 10 provide the necessary coverage to satisfy
RCRA/CERCLA and CDH guidelines for monitoring
groundwater at hazardous waste sites. Samples are not
collected from the remaining wells at RFP either because
they comtain no water or because construction of the well
was unknown or of questionable quality.

Monthly water-level measurements are taken from 116 wells
to adequately categorize groundwater flow directions. These
data are used to evaluate trends in groundwater quality and
contaminant migration in the uppermost, unconfined aquifer.

Table 3.4-2

Groundwater Monitoring Wells

Wells Installed  Weils Instalied  Wells ) Total Number of
In 1990 1n 1889

- 32 a3 65
- 13 25 a8
- 8 18 26
. 2 :
- 15 15

) - 14 14
. 4 27 3
4 3 37 4
40 - 40

i 5o 8 58
: . " ¥
9 . g
5 - 5
18 153 19 364

Rocky Flats Plant
Site Environmental Report for 1990

Table 3.4-3

Site Chemical Constituents Monitored In Groundwaler

Metals Organics 9 Radionucides ¢
i it - X Gross Alpha
Cesium (Cs] Targel Compound List - Volatiles:
Lithium ({i)") Chioromethane (CH3CL) Gws_s Beta
Molybdenum (Mo} Bromomethane (CH,Br) Uranium-233, 234, -235, and -238
Strontium (Sr) Vinyl Chioride (C,H,CL} (U-2.3‘3, -234, -235; and -238}
Tin (Sn)a Chioroathane {C;HsCL} Americium-241 (Am-241)
Methylone Chloride (CH,CL,) Plutonium-239, -240 (Pu-239, -240)
Targst Analvte List: Acatone Strontium-89, -90 (-89, -90)¢
i arbon Disullk jum-137 (Cs-137)
Aluminun C Disulfide Cesium-13
Antimony EAS?:) 1,1-Dichloroethane (1,1-DCA) Tmufm (H-3) ,
Arsenic (As) 1,1.-Dichioroathena (1,1-DCE) Radium-226, -228 (Ra-226, -226)
Barium (Ba) trans-1,2-Dichlorosthene .
Beryllium (Be} 1,2-Dichloroethene (total) (total 1,2-DCE)
Cadmium (Cd) Chioroform {CHCly) och) Indicators
: 1,2-Dichloroethane (1.2- ] ,
ghamr(f ?():r) 2-Butanone (MEK) Total Dissolved Solids (TDS)
Coball {Co) 1,1,1-Trichloroethane (1,1.1-TCA} pH2
Copper (Cu) Carbon Tetrachloride {CCl}
Iron (Fe] Vinyl Acelate
Lead( (P)b) Bromodichloromethane Fleld Parameters
Magnasium {Mg) 11 ,2,2-Tenaehloroelhanzeocp) oH
(M 1,2-Dichloropropanae (1.2 »
m:;‘f:ﬁﬁgg " irans-1,3-Dichloropropene Specific Conductance
Nicke! {Ni) Tiichloroethylene (TCE) Temperature
Potassium {K) Dibromochloromethane Dlssglyed Oxygen
Salenium (Se) 1,1,2-Trichloroethane Alkatinity
Silver (Ag) E_enzene'
Sodium (Na) cis-1,3-Dichloropropene
Thallum (T1) Bromoform (CBr 9 Anons
anadi 2-Hexanone
;nc(ln;n " 4-Methyl-2-pentanone Cg:bonale {CO3)
Tetiachloroethene (PCE) Mmle (HCO3)
Toluene (CHy Ohlondeégl)
hlorobenzene (CgHsCL Sulfate (SO
glhky,l' Banzene Cotcu Nitrate/Nitrite (NO/NO, as N
Styrene Cyanide (CN)
Total Xylenes
X Nol zed priof to 1989. ) )
:, Pliwa:‘:!{%&‘;:thium was only analyzed during tourth quarter 1987 and lirst quarter 1988,
c. Cyanide was nol analyzed duing lm{nhlgsugner 1987.
in background in X - . .
:4 ﬁ?‘ a?a!lzedlgn s rep(as:?::a! dionudides (except tritium) beginning with the third quarter

i

1987. o
Strontium-89, -90 was not analyzed during lirs! quarter 1988.

- Not analyzed prior o 1989, and only analyzed if gross alpha exceeds 5 pCit.

NOTES:

Total suspended solids and phosphate were analyzed in 1986 only.
Chromium {Vi) was analyzed during fourth quartes 1987 only.
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RESULTS

‘Operable Unit 1 (OU 1)

90

The final IAG (Section 2, "Compliance Summary") divides
REP into 16 operable units for study and restoration. The
following section discusses results of groundwater investi-
gations on' OUs 1,2, 4, 7, and 11. OUs 4,7, and 11 were
identified collectively as OU 3 under the former draft IAG.
Results of samples taken from background wells used to
characterize the spatial and temporal variability of naturally
occurring constituents are given in the documented titled

Background Geochemical Characterization Report for 1989
(EG90S).

Groundwater investigations and restoration activities at RFP
follow & five-phase plan 10 identify contamination, design
and implement reatment procedures, and monitor adequacy
of restoration actions. This process includes establishment
of groundwater quality standards that are specific to each QU
and reflect state and federal requirements. No specific
standards have been established for OUs at RFP, although
possible limits have been identified pursuant to the CERCLA
requirements that remedial actions comply with ARAR
federal laws or more stringent, promulgated state laws. In
addition, the CWQCC held a hearing on February 4, 1991,
to discuss proposed groundwater quality classifications and
standards for groundwater protection in the vicinity of RFP. .

881 Hillside. The report titled Phase 11l RFI/RI Work
Plan, Rocky Flats Plan1, 881 Hillside Area (Operable Unit
No. 1) (EGI1i) contains information on groundwater quality
at OU 1. Shallow groundwater under the 881 Hillside is
contaminated with volatile organic compounds (VOCs),

inorganics (including some metals), and elevated levels of
uranium.

The comtaminants of most concern are VOCs in the
unconfined groundwater system within the boundaries of
Solid Waste Management Units (SWMUs) 119.1 and 119.2
(Figure 3.4-3) in the castern portion of this operable unit.
These areas were used for barrel waste storage from 1967 to
1972. Figure 3.4-4 shows approximate outlines of the
groundwater contaminant plumes on the plantsite and depicts
the extent of contaminant movement under the 881 Hillside,
Organic contaminants in the highest concentrations in 1990

S n

Rocky Flats Piant
Site Environmental Report for 1990

Operable Unit 2 (OU 2)

i i 19,000 ugh), 1, 1-
re 1,1,1-trichloroethane (ranging up to 19, / -
:!viihloroethene (ranging up to 16,000 pg/), and mch;o‘r(_)
ethene (up to 13,000 pgh). Howevcr_, concentrations of this
magnitude represent one-time sampling events and are very
limited spatially.

i imin i dient of
trations of VOCs diminish rapidly downgra
(Sjs\r"]‘\:/?{‘)s 1(1)9.1 and 119.2, becoming equal to or below
detection limits (5 ug/) within 200 ft of the original storage

areas.

Highest concentrations of inorgagic clonstli‘tuems alss:ﬁ uv:.‘::
i i where con S

found in the eastern portion of OU 1, S

above background concentrations )ncluded total dl.ssolve((ji

solids (TDS), metals (nickel, strontium, selenium, zinc, an

copper), and uranium.

Mound, and East Trenches Areas. The
?gp:tmpt?:?éd Phase Ii RFURI Work Plan. Rocky Flats Plan,
903 Pad, Mound, and East Trenches Areas, Operable I;t
No. 2 (EG91j) contains information on groundwater ?ua i ()1'
at OU 2. Groundwater in 'the alluvial materials qn
interconnected groundwater in the §ha|low su!)croppn_cgS
sandstone bodies are contaminated with VOCs, mo;"gdam
(including metals), elevated TDS, and some radionuclides.

Inorganics commonly occurring above backg(oin:! len\zlellz
include TDS, strontium, barium, copper, and mclc aa au
d lesser extent, chromium, manganese, se!emun}& ea ‘émi:
and molybdenum. The majority of the radionuclide CO?‘() n
nation is uranium-238. Americium and plutonium aiso
present in some samples.

Contaminants of most concern are VOCs. Conce(riltrqtlglnosrg_f
tetrachloroethene (ranging up to 20,000 pg/l), an t;{"lc loro:
ethene (up to 96,000 pg/l) were detected in 1990. How m—’
concentrations of this magnitude represent onel-‘n;ng sziim
pling events and are limited spatially. Figure 3.4-4 epand
groundwater contaminant plumes on the .planlsonfj 2

indicates the approximate extent of contamination at N
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Centain inorganic parameters and radionuclides were elevated
above background values in OU 2, but did not appear to
exist as a defined plume of contamination. Investigations are
underway 1o further characterize these plumes and the
magnitude and extent of contamination.

Rocky Flats Plant

CENTRAL AVENUE

'Y [

FORMER
RETENTION ____,
POND A

g Solid Waste Mansgement w €
Unit (SWNL)

102 SWMU Designation
Number

STATE HWY 93

WEST ACCESS ROAD

Figure 3.4-3. Solid Waste Management Units (SWMUSs)
Numbers 119.1 and 119.2
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Figure 3.4-4.

Location of Groundwater Contamination Areas
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Operable Units 4, 7, and 11
(OUs4,7,and 11)

94

Solar Ponds, Present Landfill, West Spray Field.
OUs 4,7, and 11 are RCRA-regulated units. The purpose
of groundwater monitoring in these units is to determine
impacts of waste management activities on groundwater
quality in the uppermost aquifer beneath these units. The
report titled 1990 Annual RCRA Groundwater Monitoring
Report for Regulated Units ar the Rocky Flats Plant
(EG91h), presents 1990 interim-status quarterly ground-
water monitoring results. Results are given on groundwater
clevations, migrmion rates, and quality analyses. A
comparison is made between site concentrations and
calculated statistical upper background concentrations to
identify areas and types of exceedances. Concentrations are
reported in mg/l for inorganics and dissolved metals, pCi/t
for dissolved radionuclides, and pgAl for VOCs. The
following sections highlight results of groundwater moni-
toring of OU 4, 7, and 11 in 1990.

Solar Ponds (OU 4). The Solar Evaporation Ponds area
is undergoing groundwater assessment monitoring to further
determine the level and extent of contamination migration in
the uppermost aquifer beneath this unit. A total of 62
monitoring wells presently exist in the Solar Evaporation
Ponds area (29 of these monitoring wells are alluvial
[shallow] wells and 33 are bedrock [deep} wells). Water
elevation data collected throughout 1990 reveals that
groundwater flow from the solar ponds diverges along two
major subsurface flowpaths: one northeast toward North
Walnut Creek and the other southeast toward South Walnut
Creek. Figure 3.4-5 displays 1990 flow contours for the
shallow groundwater during the high flow season (February
to March).

Data from 1990 indicate that groundwater in downgradient
wells screened in surficial materials and weathered bedrock
immediately north, east, and southwest of the ponds is
impacted with nitrate/nitrite, sodium, TDS, sulfate,
dissolved radionuclides, and VOCs. TDS concentrations
ranged from 420 to 6,700 mg/l in wells north of the Solar
Evaporation Ponds. Nitrate/nitrite ranged from 55 to 880
mg/l in wells north of the Solar Ponds. Radionuclides
detected above background east of the Solar Ponds included
uranium-233, -234 (900 pCi/l), uranium-235 (9 pCi/l),
uranium-238 (190 pCi/l), tritium (940 pCi/l), and americium
(0.02 pCifl). VOCs were detected in shallow wells
southeast of the Solar Ponds, including concentrations of
vinyl chloride of up t0 950 pg/l. Other inorganic parameters
such as calcium, magnesium, bicarbonate, and fluoride were

Rocky Flats Piant

LEGEND

Unsaturatod Materisls
Solar Pond

CENTRAL AVENUE

Line of potantlometric wurtsce
(feot above sea level)

5980
Contour intervat - 10 feet

Figure 3.4-5.

Solar Eva
Surface in Surficial Materials

poration Ponds Potentiometric

i rth and

d values in several wells north ar
uality

ds. Background .grg)undwatcr qual
o Ot{):hl:}':sl?lca;lsglnated as upper stau.sucal lco;zeg[ralloq

‘lii?;?ts for specific analytes is presented in Table 3.4-4.

e Solar Evaporation Ponds area, groun.?\jl‘t
cts elevated levels of TDS, nitrate/nitrite,

bicarbonate, and chl9ﬁde. Uranium-
m-235, tritium, americium-

detected above backgroun

Upgradient to th
ter quality reflec
calcium, magnesium, n

- jum-238, uraniu tri e
%isl a21314é:sriz$:{137 were detected within and adjacent to

i trations and distribu-
lar Evaporation P.'onds. Conccr} > e
tt?(:ni(:)fal these?‘adionuchdes (reported in pCi/Y) are pre:

in Figure 3.4-6. s
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Section 3.4 GROUNDWATER MONTORNG

P209389

P209189 10

U210, 234 6.289;
Am-241 8.076;
Cs:137 1.0%,

We—l g

LEGEND

Aftuvial Monitering Well
“ Bedrock Monitoring Wel

Rocky Flats Plant

_Site Environmental Report for 1990

The Present Landfill (OU 7). . The Present Landfill is
undergoing groundwater monitoring to assess the level and
extent of migration of contamination in the uppermost
aquifer beneath the unit. Groundwater elevation data
collected in 1990 indicates that groundwater beneath the
landfill flows easterly through surficial geologic materials
toward the landfill pond (Figure 3.4-7). The groundwater
flow regime in the weathered bedrock is similar to that

Softar Pond
KEY —
‘Wall Nymbet Quarter Sampled
Analyta . .._Amlyu /é E
w Concentration CENTRAL AVENUE =
o Well
3787
Figure 3.4-6. Solar Evaporation Ponds Dissolved Radionuclides

Above Background in the Uppermost Aquifer
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\ Line of potontiometric surtace MAIN FACILITIES AREA
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Contour Intarval - 10 fest

Figure 3.4-7.

Present Landfill Potentiometric Surface
in Surficial Materials
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observed in the surficial materials. Influencing the natural
flow regime in the area are several engineering control
systems installed to intentionally redirect surface and
subsurface flow around the landfill. Enginecring control
systems include pond embankments, a leachate/groundwater
interceptor system, a surface water interceptor ditch, and a
buried slurry wall. Assessment of the 1990 data reveals that
contaminants appear to migrate with the groundwater flow
along the leachate detection system toward the landfill pond.

Thirty-one shallow and four deep groundwater wells are
monitored quarterly at the Present Landfill. Groundwater
quality data collected in and adjacent to the landfill in 1990
show major inorganic ions, dissolved merals, dissolved
radionuclides, and VOCs in the shallow groundwater at
concentrations above representative background concentra-
tions. Specifically, the landfill is observed to impact
groundwater quality through increased concentrations of
bicarbonate, calcium, chloride, magnesium, sodium, and
sulfate. Additionally, the landfill appears 10 contribute
dissolved metals, primarily barium, calcium, copper, iron,
magnesium, manganese, nickel, sodium, and 10 a lesser
extent, aluminum, arsenic, cobalt, lead, mercury, selenium,
and zinc. Nitrate/nitrite is also elevated in several wells;
however, concentrations are similar to concentrations seen in
wells upgradient to the landfill. Radionuclides detected in
the first quarter of 1990 in and adjacent to the landfill include
americium-24] up 1o 3.19 pCi/l, and uranium-233, -234 up
1o 20 pCi/l (Figure 3.4-8). Detections of VOCs were
sporadic in occurrence with several different compounds
occurring in just a single well or in a group of wells. The
distribution and concentrations of these parameters are
presented in Figure 3.4-9 where radionuclides are given in
pCi/l; all other analytes are reported in mg/l.

The assessment of downgradient water quality is commonly
used to determine impacts from landfill activities. Down-
gradient of the Present Landfill, concentrations of nitrate/
nitrite were detected at 160 mg/l. Other inorganics detected
in concentrations exceeding background include TDS (3,000
mg/l), chloride (550 mg/l), sulfate (520 mg/l), and
bicarbonate (920 mg/t). Metals found to exceed background
concentrations were manganese (0.38 mg/l), magnesium
(88.9 mg/), calcium (229 mg/l), mercury (1.4 mg/l), nickel
(0.4 mg/), and sodium (420 mg/1). No VOCs or radionu-
clides were detected downgradient of the landfill.

100
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Am-201 0.047]
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Figure 3.4-8. Present Landfill Dissolved Radionuclides Above
: Background in the Uppermost Aquifer
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1.1-0ca
Acetone

LEGEND

O Auviat Monttoring Wen
® Bodrock Monltaring Well
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Figure 3.4-9. Present Landfill Volatile Organic Compounds Detected in
the Uppermost Aquifer

VAN FACILITIES AREA
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Rocky Flats Plant

West Spray Field (OU 11) A groundwater monitoring program is underway at the West

Spray Field to provide continuing monitoring and assess-
ment of the level and extent of migration of contamination in
the uppermost aquifer beneath this unit. Groundwater flow
in the uppermost aquifer is relatively uniform in an east-
northeasterly direction. Twenty alluvial wells and three
bedrock wells are routinely sampled at the West Spray Field.
A 1990 groundwater flow map for the high flow season,
February to March, is presented in Figure 3.4-10.

WEST ACCESS mty /
6060
6070

LEGEND

sot0 900 5999 580

/ Line of patentiometric surface M
6070 (leet above saa lovel) - €
Contour interval - 10 foet ,l

Figure 3.4-10. West Spray Field Potentiometric Surface
in Surficial Materials
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| Section 3.4 GROUNDWAIER MONTOR! Site Environmental Report for 1990
In general, groundwater monitoring at the West Spray Field
during 1990 detected several analytes at concentrations close
to the background. These analytes included inorganics and
some metals; however, some radionuclides and organic
compounds were also detected. See Figure 3.4-11, where

radionuclides are given in pCi/l; all other analytes are
reported in mg/l. Water quality data from shallow wells
within and adjacent 10 the West Spray Field indicate that
groundwater is impacted with elevated levels of nitrate/
nitrite, sodium, TDS, sulfate, dissolved radionuclides, and
VOCs. Groundwater quality is unaffected beyond the site
boundary in wells located approximately 1,100 fi 1o the
north and 1,600 fi to the southeast. Concentrations of TDS
ranged from 430 10 530 mg/l with the higher concentrations
occurring in the central portion of the site, Nitrate/nitrite was
detected in two wells in the western portion of the site at
concentrations near background (4-6 mg/t) levels of
concentration. Several metals including manganese, iron,
lead, aluminum, and sodium were detected in 1990, These
detections occurred sporadically at near background
concentrations with the exception of iron and manganese,
which were detected consistently.

Dissolved radionuclides and VOCs detected in the first
quarter of 1990 in particular wells are also presented in
Figure 3.4-11. Uranium-233, -234 concentrations ranged
from 0.67 10 1.97 pCil. Radionuclides detected during
1989 (tritium, americium-241, plutonium-239, and cesium-
137) were not detected during first quaner 1990. Benzene,
toluene, methylene chloride, and acetone were detected at
near laboratory detection limits as single occurrences.
Benzene was detected once at 7 pgfl. Acetone was detected
once at 11 pg/l. Methylene chloride and toluene were

detected at the lab detection limit of 5 pg/l. Methylene rere = @
chloride and acetone are common laboratory contaminants, T RCCEss RO noamG EDNED)
and concentrations near the detection limit may not reflect feeosmt 10 % <q ] L. 2 2
impacts to groundwater quality. o - Acetons "
LR

Al
Upgradient to the West Spray Field, groundwater quality LEGEND S ram e eend e
was impacted by elevated levels of TDS and nitrate/nitrite. © Asuviel Monitoring Well . Wel Fourer P
Nitrate/nitrite concentrations ranging from 4.6 to 5.6 mg/l [ )"
exceeded the background concentration of 3.4 mg/l. TDS "+‘ ATEENCT) i
levels of 430 mg/l exceeded the statistical upper background s e ok Syl Numin:

concentration of 389 mg/l. Cadmium, sodium, and
magnesium concentrations exceeded representative back- .

;\;{,(;:ngiggclg::{jzftlo:ls also in wells downgradient of the Figure 3.4-11. West Spray Field Analytes Above Background and

Volatile Organic Compounds Detected in the Uppermost Aquifer
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3. ENVIRONMENTAL
MONITORING PROGRAMS

The purpose of the RFP SOII Monltodng Progrum ls to evuluute changes in’
plutonium concentraﬂons that might occur through soll resuspéension or
other mechanlsms ‘This section includes data on soll plutonlum :
concentrohons l’ot 1984, !hrough I990 e
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OVERVIEW-

RESULTS

The soil monitoring program has been conducted since 1972
excepting the period between 1978 und 1983, Soils were
sampled at RFP in September 1990 at 40 sites located within
concentric circles, approximately 1.6 and 3.2 km (1 and 2
mi) radii from the center of RFP (Figure 3.5-1). Along each
circle, sampling locations were spaced at 18° increments and
designated accordingly (e.g., location 1-018 refers 1o the
inner circle [#1] at 18° northeust). The soil samples were
collected by driving a 10- by 10-centimeter (cm) (4- by 4-
inch |in.]) cutting tool 5 cm (2 in.) deep into undisturbed
soil. The soil sample within the tool cavity was collected and
placed into a new 1-gallon stainless steel can. Ten sub- -
samples were collected from the corners and the center of
two l-meter squares, which were spaced 1 meter apart.
Each set of 10 subsamples was composited (5,000 cubic
centimeters [em3]) for soil radionuclides analysis. Labora-
tory analysis was performed to determine plutonium concen-
tration, expressed as pCi/g.

Soil plutonium concentrations tor 1984 through 1990 are
presented on page 112 in Table 3.5-1. Figure 3.5-1 depicts
the location of the soil sample sites, as well as the mean and
standard deviation of soil plutonium concentrations from
1984 through 1990. Samples taken in 1990 from the inner
congentric circle ranged from 0.03 pCi/g to 9.14 pCi/g. In
previous years the highest soil plutonium concentration was
found at sites 1-090 and 1-108 (Figure 3.5-2). During
1990, sample location 1-090 was relocated approximately
200 m to the north. The older sie is located in an area
currently under intensive study as part of the 1AG.

Samples from the outer concentric circle ranged from 0.00
pCi/g to 3.94 pCi/g. The highest plutonium concentrations
were found in soil samples from the castern portion of the
buffer zone (Figures 3.5-1 and 3.5-2). These sample
locations are east and southeast of the major source of
plutonium contamination in the soil environment at RFP.
Plutonium contamination probably originated from an area
known as the 903 Pad where steel drums were used to store
plutonium-contaminated industrial oils trom 1958 to 1968.
Leakage from these drums contaminated surface soils and
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Figure 3.5-1.

Soil Sampling

Locations

plants. Plutonium particles entrapped in the fine fraction of
top soil horizons were subsequently airlifted by winds and
deposited on soils in an east and southeast-trending plume
(KR70). Table 3.5-1 indicates that data from previous years
have consistently shown elevated plutonium concentrations
in soils from these sites.

The plutonium concentration in soils east and southeast of
the 903 Pad varied somewhat between years (Table 3.5-1).
Each monitoring site was adequately sized (30 by 30 m) to
allow yearly selection of non-overlapping sample areas.
Since the sampling location varied between years, smail
microtopographical variation was introduced, which affected
wind deposition and resuspension rates of plutonium. In
addition, natural variability in erosional and faunal activities,
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0-2-Mlle Radius
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Figure 3.5-2. Mean Plutonium Concentration in Soils at 1- and 2-Mile

Radii from the RFP, 1984 - 1990
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3. ENVIRONMENTAL
MONITORING PROGRAMS

.m..' i

3.6 EXTERNAL GAMMAYY
RADIATION DOSE
MONITORING

Nancy M. Uoco:o@

Thermoluminescent dosimeters (TLDs) are used fo measure extemal (.e., ' .
the radiation souice Is outside the body) penetrating gamma radiation
exposure on and off the RFP site. For a further discussion of these concepts,
see Appendix A, "Pérspective on Radiation,” and Section 4, "Radiation Dose -
Assessment.” This section includes results of onsite, perimeter, and

community TLD measurements. .

s




Rocky Flats Plant
Site Environmental Report for 1990

OVERVIEW

Thermoluminescent dosimeters (TLDs) contain a lumines-
cent material that absorbs energy from exposures (o ionizing
radiation. When the TLD is heated later under controlled
conditions, the energy is released as visible light. This light
is measured and can be used 1o indicate the exiernal gamma
radiation dose that a person could receive under the same
exposure conditions. The primary radioactive materials to
which the public might be exposed as a result of RFP
activities emit relatively little penetrating gamma radiation.
The most important potential source of radiation dose to the
public from RFP activities is the alpha radiation from
inhalation or ingestion of plutonium, americium, or uranium.
Gamma radiation measured with the RFP TLDs is primarily
from naturally occurring cosmic and primordial sources.

RFP has 46 TLD monitoring locations with replicate TLDs
at each location. All TLDs are replaced afier an exposure of
approximately 3 months. The TLDs are placed at 18 loca-
tions within the property enclosed by the security fence.
Measurements are also made at 16 perimeter locations 2 10 4
mi from the center of RFP and in 12 communities located
within 30 mi of RFP. The TLDs are placed at a height of
about 3 ft above ground level.

During 1983, conversion from a Harshaw TLD system to a
Panasonic system was initiated. For one complete calendar
year, two TLDs of each type were used at each monitoring
location. Beginning in 1984, only Panasonic TLDs have
been used. [t was determined that a statistically significant
difference in response exists between the Harshaw environ-
mental monitoring system and the Panasonic environmental
monitoring  system. To compare 1990 values with the
Harshaw data reported prior to 1984, it is necessary to
multiply the Panasonic results given in Table 3.6-1 by
1.046.

The Panasonic TLDs consist of two modet 802 dosimeters,
each of which has four elements. Only one of the elements
of each dosimeter is used. This element consists of calcium
sulfate, thulium drifted (CaSO4:Tm), deposited on a
polymid surfuce. The phosphor is covered with clear Teflon
and backed with an opaque ABS plastic. The TLDs are
packaged in a small plastic bag, a paper envelope, and
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4. RADIATION DOSE
ASSESSMENT

lges 3

Nancy M. Daugherty

This section is a detailed discussion of methodologies and results of an
assessment of the radiation dose to the public that could result from
activities at the RFP. Appendix A, "Perspective on Radiation," gives an
overview of baslc radiation concepts.
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Rocky Flats Plant

ROCKY FLATS PLANT
RADIOACTIVE
MATERIALS

Radiation Protfection
Standards for the Public

_Site Environmental Report for 1990

Radioactive materials included in calculating radiation dose
to the public from RFP activities are plutonium, uranium,
americium, and tritium. lnternal exposure to alpha radiation
emissions from inhalation and water ingestion of plutonium,
uranium, and americium is the primary contributor to the
projected radiation dose. Previous pathways assessments in
the Rocky Flats Plant Site Environmental Impact Statement
indicate that swimming and consumption of foodstuffs are
relatively insignificant contributars to public radiation dose
(DOES0). Swimming and fishing are limited in the area, and
most locally consumed food is produced at considerable
distances from the plant. Current pathway analysis is being
reviewed to ensure that appropriate pathways are included in
the dose assessment methodology.

Standards for protection of the public from radiation are
based on radiation dose. Radiation dose is a means of
quantifying the biological effect or risk of ionizing radiation.
In the United States, the unit commonly used 10 express
radiation dose is the rem or the millirem (1 rem = 1,000
mrem). The comparable International Standard (S1) unit of
radiation dose is the sievert (1 sievert {Svij=100 rem).
Radiation protection standards for the public are annual
standards, based on the projecied radiation dose from a
year's exposure to or intake of radioactive materials.

Radiation protection standards applicable to DOE facilities
are based on recommendations of national and intemational
radiation protection advisory groups and on radiation
protection standards set by other federal agencies. On
February 8, 1990, DOE adopted revised radiation protection
standards for DOE environmental activities (DOE90a).
These standards incorporate guidance from the National
Council on Radiation Protection and Measuréments
(NCRP), the International Commission on Radiological

.Protection (ICRP), and the CAA NESHAP, as implemented

in 40 CFR 61, Subpart H (EPA85). Effective December
15, 1989, EPA revised NESHAP standards for airbome
emissions of radionuclides from DOE facilities (EPA89).
These new NESHAP standards apply to air emissions from
RFP in 1990 and are incorporated into the revised DOE
standards. A
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Section 4. RADIATION DO ASESSMENT

iati Radiation dose conversion factors used for determining
Iéad'aho{’ D;Orsifo,s compliance with DOE standards for all pathways are

onversion Fa prescribed by DOE (DOE88a, DOES8b, DOEY0a). Dose
conversion factors for internal exposures are based on
recommendations of the ICRP (IN79). Dose conversion
factors for external exposures to penetrating radiation are
based on a methodology developed at Oak Ridge National
Laboratory (ORNL) (KO81, KO83), with modifications by ..
the original author (DOE88a).

Relative abundances of plutonium and americium isotopes in
plutonium typically used at RFP (Table 4-1) were used to
calculate composite dose conversion factors for plutonium
and americium in air and for plutonium in water. The
relative abundances used in developing the composite dose
conversion factors were based on the isotopic activity
fractions of plutonium-239 and -240, since these are the
isotopes measured in environmental monitoring sample
analyses. Fractions of ingested radionuclides absorbed from
the gastrointestinal tract and lung clearance classes for
inhaled radionuclides were chosen to maximize the

Table 4-1
Isotopic Composition of Plutonium Used at the RFP

Relative Weight Spacific Activity Relativa Activitys Fraction of Pu Fractlon of Pu-':’ss,

fsolope  (Rercent) (clig) (Clig) Alpha Activitys -
0.0239
- 001 171 0.00171 0.0233

ip’:ggg 93.79 0.0622 0.05834 0.7962 8?5;
Pu-240 5.80 0.228 0.01322 01804. 0.8
Pu-241 0.36 103.5° 0.37260° 5.085 . '65 105
Pu-242 0.03 0.00393 T 1.18x106 1.61 x10-5 165x
Am-241 - - - 0.20d 0.205

* Beta Aclivity

tained by multiplying the percent by weight by the spedific aqivhy. . . .

: gl::ed bz' dmdlﬁl;' Ilge lelapl?ve activity by the sum of the relative adlivities for the plutonium alpha emitters.
¢.  Obtained by dividing the refative activity by the sum of the relative activities of Pu-239 and Pu-240.

d.  The value lor Am-241 is taken to be 20 percent of the plutonium alpha activity.
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Rocky Flats Plant

Maximum Plant Boundary
Dose

associated internal dose conversion factors and the resulting
radiation dose. Each internal dose conversion factor is for a
50-yr dose commitment from 1 yr of chronic exposure. That
is, ‘the dose that an individual could receive for 50 yrs
following 1-yr's chronic intake of radioactive material is
calculated. The dose conversion factors used in this assess-
ment are listed in Table 4-2, These dose conversion factors
incorporate intake rates and exposure times discussed above.

The EPA-approved computer code AIRDOS-PC, used to
determine compliance with the CAA NESHAP standard for
the air pathway, incorporates EPA’s own approved dose
conversion factors. Plutonium emissions were modeled for
the isotopes plutonium-238 and plutonium-239, -240.
AIRDOS-PC includes no dose conversion factor for
plutonium-241 or plutonium-242, but these would be
relatively insignificant contributors to total dose. Plutonium
-241 emits primarily beta radiation with a very small internal
dose conversion factor; plutonium-242 emits primarily alpha
radiation, but is a small component of the total plutonium
activity mix (Table 4-1). The AIRDOS-PC default values
for lung clearance class and gastrointestinal uptake fraction
were used when running this code.

Dose assessment for 1990 was conducted for several
locations: RFP property boundary and sites to a distance of
80 km (50 mi). Following is a description of the radionu-
clide concentrations (source terms) used for calculating the
maximum radiation dose to the public for all pathways and
the results of that calculation.

Plutonium and americium in RFP environs are the combined
result of residual fallout deposition from global atmospheric
nuclear weapons testing and releases from the plant.
Uranium, a naturally occurring element, is indigenous to
many parts of Colorado-and is used in RFP operations in
various isotopic ratios. Tritium is both naturally occurring
and produced artificially; tritium is sometimes used in RFP
operations.

The ingestion source terms were based on measured
concentrations of plutonium, americium, uranium, and
tritium in surface water effluent. Ground-plane source terms
of penetrating radiation exposure from contaminated soil
areas were based on past measured values of plutonium in
soil and an assumed ratio of 0.20 for the americium to
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Table 4-2
Dose Conversion Factors Used In Dose Assessment Calculations
: for the RFP In 1990

INHALATION Rem * Millititer | b

Microcurle

Qrgan Pu-239, -240
Effective Dose Equivalent 571 x 1012
Liver 222 x 10w
Bone Surtaces 1.04 x 10%
Lung 1.08 x 103

WATER INGESTION Rem_* Millilites ] a.c
Microcurie
Effective Dose Equivalent 3.53 x 10: ?23 x :g‘; 1.90 (:) 108 1‘70(:) 1058
i 1.32 x 10 24 x
lé:‘:’:; Surfaces 6.42 x 107 591 x 107 299 x 108 2.70)'1 toé
Lung (U] (U] (U] U]
. d
- E IRRADIATION Rem * Square Meler
GROUND-PLAN ~ Square }
i i 103
flactive Dose Equivalent 480 x 105 2.99 x

Ei\‘leer " e 453 x 106 1.78 x 103
Bone Surfaces 1.62 x 105 3.69x 103
Lung 9.78 x 108 2.01x 103

a. Inhalation and water ingestion dose conversion factors were gdapl:;i_ from 235:5:&2 rrsg'sa??:zda:g)e::r:g :
dose commitment period and a 1-micrometer (um) activity median aer \M/
:,(:: ' Gastrointestinal (G) absarption fractions and lung cloarance classes were chosen to maximize the dose
arsion factors. . )
b. z\ni;halalion rate of 2.66 x 102 millilters per second (mUs) for 1 yr was assumed and incorporated into the dose
conversion factor.
i for 1 yr was assumed.
_ Awater intake rate of 2 x 103 ml (2.1 quarts) per day ’
;. Ground-plane irradiation dose conversion factors were adapted from DOE/EH~0079 o(dUSSEa). Fov’f‘u 239 and
240, the higher of the factors for the two isolopes was used. A 1-yr exp 9 period wa:
o. The liver receivas no significant dose trom this pathway.
f. The lung receives no significant dose from this pathway.
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plutonium alpha activity in the soil. Inhalation source terms
for the 1990 dose assessment were based on plutonium-239,
-240 concentrations measured in ambient air samples.
Although it is known that much of this plutonium in air is
from residual fallout from past global atmospheric weapons
testing, for the purposes of this dose assessment it was
conservatively assumed that all plutonium originated from
RFP. .

The maximum site boundary dose assessment assumes that
an individual is present continuously at the RFP perimeter.
This assumption of an individual residing continuously at the
plant boundary is used to provide a conservative upper
bound on any radiation dose to the public that might
originate from RFP.

The plutonium inhalation source term of 1.7 x 10-17 pCi/ml
(6.7 x 10-7 Bg/m3) was the maximum annual average
concentration of plutonium-239 and -240), as measured for a
single location in the perimeter ambient air sampling
network.

The water supply for a hypothetical individua) at the RFP
boundary was assumed to be Walnut Creek, which
intermittently flows offsite and could potentially be a
drinking water source at the site boundary. It should be
noted that the assumption that someone may drink this water
is extremely conservative, leading to an overestimate of dose
1o the individual. No individual uses the Walnut Creek
water effluent at Indiana Street as a finished drinking water
supply, and during 1990 no water effluent from RFP went
directly to any drinking water supply. Plant surface water
effluents were diverted around Great Western Reservoir and
Standley Lake during 1990. Following diversion, these
waters flowed from Walnut Creek to Big Dry Creek and
subsequently to the South Platie River. The RFP contribu-
tion to total flow in the South Platte River would be less than
approximately 0.2 percent based on South Plaue River
average flow from 1976 10 1989, as measured at the
Henderson, Colorado, gaging station (UGY0).

During 1990, plutonium concentration in Walnut Creek
averaged 7.0 x 10-12 pCi/ml (2.6 x 10-4 Byfl). Average
americium concentration was 6.0 x 10-12 yCi/ml (2.2 x 104
Bqg/l). These concentrations were used as the water
ingestion source term for the maximum site boundary dose
assessment,  Uranium-233, -234 average concentration in
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Walnut Creek at Indiana Street was 1.51 x 10-9 uCi/ml (5.59
x 10-2 Bq/1) and the average concentration of uranium-238 in
Walnut Creek at Indiana Street was 1.45 x 109 uCi/ml (5.37
x 10-2 Bq/l). The average concentrations of uranium-233,
-234 and uranium-238 in incoming raw water were 5.4 x
10-10 uCi/m! (2.0 x 10-2 Bg/l) and 4.5 x 10-10 uCi/ml (1.7 x
10-2 Bg/1), respectively. The source terms used for uranium
ingestion were the difference between the Walnut Creek and
raw water concentrations for each of the two uranium
isotope categories: 9.7 x 10-19 pCi/ml (3.6 x 10-2 Bg/l) for
uranium-233, -234 and 1.0 x 10-9 uCi/ml (3.7 x 10-2 Bg/)
for uranium-238. The average tritium concentration in
Walnut Creek was 10 # 10-9 pci/ml (3.7 x 10-t Bqg/l) and
within the background range typically measured in regional
waters. Tritium is an insignificant contributor to dose.

Ground-plane irradiation by external penetrating radiation
from contaminated soil areas also is an insignificant
contributor to dose. Extemnal penetrating radiation associated
with radioactive materials of importance at RFP is generally
of low energy and intensity. The ground-plane irridiation
source term used for this assessment is based on the
maximum plutonium concentration in soil measured at the
RFP perimeter, as reported by the Environmental Measure-
ments Laboratory (EML) (KR70). This source term is 3 x
102 uCiym2 (1 x 103 Bg/m?2). Americium is assumed to be
present at an alpha activity level of 20 percent of plutonium
(DOE80). The americium source term is estimated at 6 x 10-3
uCi/m2 (2 x 102 Bg/m2).

Calculation of maximum radiation dose to an individual
continuously present at the RFP boundary uses radionuclide
concentrations in Table 4-3. From these concentrations and
dose conversion factors given in Table 4-2, a 50-yr dose
commitment of 5.2 x 10-1 mrem (5.2 x 10-3 mSv) is calcu-
lated as the EDE from all pathways. The bone surfaces
receive the highest calculated individual organ dose (Table
4-4). The bone surfaces dose is 8.2 mrem (8.2 x 10-2
mSv). The DOE radiation protection standard for members
of the public for all pathways and for prolonged periods of
exposure is 100 mrem/yr (1 mSv/yr) EDE. The maximum
site boundary dose in 1990 represents (.52 percent of the
standard for all pathways for EDE.

Rocky Flats Piont

Site Environmental Report for 1990
Table 4:3 bt
Radioactivity Concentrations Used In Maximum Site Boundary Dose Calculations L L ¥
for All Pathways ,
- of
Alr Water " Surface Deposition §
—Lcump (CUm] (CIm? %
4 ¢
1.7x1017 7.0x 1012 60x10'2  87x1010  10x10? 3x 102 6x103 ' ;é
1
=
! 2 ";’r;
‘ IS
T
Table 4-4 :
50-Year Committed Dose Equivalent from 1 Year of Chronic Intake/Exposure -
from the RFP In 1990
Effective Dose Equivatent Liver Bone Suriaces Lung
Locatlon (mrem) {mrem) (mrem}

Maximum Site Boundary

Radiation Dose from Air
Pathway Only

5.2x10-1 5.6 x10-1 82 2.0x 1041

EPA-approved methodology (EPA89) is used to demonstratc
compliance with CAA NESHAP standards for airborne
radioactivity emissions. As of December 15, 1989, the
EPA-approved standard is based on meteorological/dose
modeling of air emissions using the AIRDOS-PC or CAP-88
computer codes. Table 4-5 lists the 1990 radioactivity air
emissions used as input to the AIRDOS-PC computer code.
These emissions include building air effluent release values
for the year as discussed in Section 3.2 and an estimate of !

“
5

resuspension from soil as developed in the RFP EIS 1{
(DOE80). The estimated soil resuspension is included for ’ z
comparison to the 1989 Rocky Flats Plant Site Environ- ’ ]",‘g
mental Report and for use in calculating collective population ! 3.%
dose. Recent interpretation of the EPA NESHAP standard R
indicates that it may be applicable to point sources only. i 8

3
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Table 4-5

Radlonuclide Air Emissions for Input to AIRDOS-PC Computer Code

Badlonuclide (53  Alr Emission Activity (€0

Measured Bulidi

H3

Pu-238
Pu-239, -240
U-233, -234
U-238
Am-241

Estimated Soll
Pu-241

Pu-239, -240
Am-241

ng Emilssions:

3.84 x 109
280 x 10®
1.04 x 108
1.63 x 107
5.08 x 107
3.93 x 107

Resuspension:

22 x 102
4.4 x 109
8.8 x 104

measured buildi activity totals used as

Note: The discrapancy bet
input to AIRDOS-PC and the act

ivity totals for efﬂu;nl air reported in Saction 3.2

inabili tive release activities that were
trom the inability of AIRDOS-PC to accept nega v
:::?:Slsaled tor somae of the AIRDOS-PC refease bcal{ons. These negative val:::
are generated from the statistical variability of analytical values close to zero
below the minimum detectable activity.

orological input data for 1990, which was refor'muflc.d‘
xe:gquircﬁ for inppul to the AIRDOS-PC calc;nll{buagsbg
given in Tables C1 through C7, Appendix C. A | - <
default values for lung clearance class and g.xslrmnlcs('n‘r‘l‘i
uptake fractions were used when running the code. o ¢
AIRDOS-PC default assumption of a 1-pm acuvu?/ me :l.m
serodynamic diameter (AMAD) particle size also was used.

The AIRDOS-PC computer code calculated an EDE ti;rgm
measured building air emissions of 4.3 x 105 mrem ( 3x
10-7 mSv) to the maximally exposed mdlvgdgal {esu!mt‘;
approximately 2.4 miles from the plamt cnn§s‘|‘0nsle(r‘us.
’l%c EDE from estimated soil resuspension was calculated as
2.1 x 101 mrem (2.1 x 103 mSv).

Rocky Frats Plant
Site Environ,

Collective Population
Dose

DOE Order 5400.5, promulgated February 8, 1990, requires
the assessment of collective population radiation dose 10 a
distance of 80 km (50 mi) from the center of a DOE facility
(DOES0a). The assessment of maximum community dose
(i.e., maximum dose to an individual in a neighboring
community) that was presented in previous RFP annual site
reports is no longer included in the DOE approach to
radiation dose assessment.

Collective population dose is calculuted as the average
radiation dose to an individual in a specified area, multiplied
by the number of individuals in that area. In assessing the
1990 collective population dose 1o the public within a radius
of 50 mi of RFP, the assessment was limited to airborne
emissions of radioactive materials from the plant as the major
contributor o population dose. Only two raw water
supplies, Great Western Reservoir and Standley Lake, can
receive water directly from drainages crossing REP, and all
surface water effluent from RFP was diverted around these
water supplies during 1990. Ground-plane irradiation from
penetrating radiation found in contaminated soil is an
insignificant contribution 1o dose a1 the RFP boundary; soil
concentrations a1 more distant community locations would be
much less.

Population estimates provided by the Denver Regional
Council of Governments (DRCOG) and the State of
Colorado were used 1o determine the 1990 population
residing within 50 mi of RFP. An area defined by a circle of
50-mi radius around the center of RFP was further divided
into 16 equal sectors, with segments formed by the
intersection of the sectors and a total of 10 radial distances of
1, 2,3, 4,5, 10, 20, 30, 40, and 50 mj (Sce Figure 4-1).
The population within each segment for 1989 was taken
from a repont prepared under comract 10 RFP and that used
estimates of population patterns from DRCOG and the State
of Colorado (DOEYOY). The 1989 population estimates then
were reduced by 2 percent, which is the overall estimate of
population change from 1989 w0 1990 thar was developed by
DRCOG for an eight-county area that includes the metropoli-
tan Denver and Boulder communities. This estimated
change from the 1989 estimates was based on preliminary
1990 United States census data for the arca. 1 is expected
that more accurate population estimates will be developed as
final 1990 census data are avaitable and can be evaduated for
more localized areas. The estimates of 1990 segment
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These population estimates were calculated
from 1980 census tract data adjusted for yearly
changes through 1990, assuming uniform
population distribution throughout each section.

Concentric circles represent
1-102-,2-103-,3-10 4-,
4-10 5-, and 5- to 10-mile bands.

Concentric circles represent
10- to 20-, 20- to 30-, 30- to 40-,
40- to 50-mile bands.

Figure 4-1. Demographic Estimates for Areas 0 - 10 and 10 - 50 Miles
from the RFP
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Si 2l
populations are given in Figure 4-1. Total population for the ;“ {
area within a radius of 50 mi for 1990 was estimated as 2.2 AL
million people. v §

L

The EPA atmospheric dispersion/radiation dose calculation
computer code, AIRDOS-PC, was used to calculate the
average radiation dose to an individual within each
population segment. AIRDOS-PC is the same computer
code that is used by RFP to demonstrate compliance with
CAA NESHAPs requirements, as promulgated at 40 CFR
61, Subpart H (EPA89). Meteorological data that was
collected for RFP during 1990, as well as measured building
air effluent radioactivity data and estimates of soil resuspen- i
sion radioactivity, were input into the AIRDOS-PC code.
EDEs were calculated by AIRDOS-PC to the midpoint of .
each segment's radial distance. These EDEs were used as i}
estimates of the average radiation dose to an individual 2
residing within the segment. ol

3
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Multiplying the population (number of persons) within a S

segment by the average individual dose (in rem or sieverts,

1 Sv = 100 rem) within the segment, results in a calculated A
collective population dose for each segment in units of L
person-rem (or person-Sv). The total person-rem for all pLYS
segments is the collective population dose for a distance of R
50 mi around RFP, as presented in Table 4-6 for 1990. The R
collective population dose within 50 mi of RFP was " ‘;_".{’3
calculated as 2 x 10! person-rem (0.2 person-Sv). By far s g
the majority of this collective population dose results from ‘ . fg
estimated contaminated soil resuspension from the 903 Pad & H
area of RFP. A very small contribution (7 x 10-3 per- . ;1
son-rem [7 x 10-3 person-Sv}) is attributable to measured R
building air emissions for 1990. The estimated 903 Pad area o é
soil resuspension rate is taken from the RFP EIS published -3

in 1980 (DOE8(). More recent unpublished field studies by
RFP indicate that this estimated soil resuspension rate is
likely to be considerably higher than is actually occurring,
leading to a conservative overestimate of radiation dose to
the public from this source. The soil resuspension source
term may be modified in future RFP annual site reports to
reflect the more realistic estimates of soil resuspension once
peer review and publication are completed on the field study
data.

EDEs from RFP may be compared to an average annual EDE
for the Denver area of about 350 mrem (3.5 mSv) from
natural background radiation (NA87b) (Table 4-7). Natural
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Tabie 4-6

1990 Calcuiated Radiation Dose to the Public
from 1 Year of Chronic Intake/Exposure from the RFP

MAXIMUM INDIVIDUAL DOSE:

All Pathways®
Measured building air emissions®
Estimated soil resuspension®

COLLECTIVE POPULATION DOSE
TO BO km (50 ml):

Measured building air emissions?
Estimated soif ¢ pension!
Total

ESTIMATED TOTAL POPULATION
WITHIN 80 km (50 mi):¢

DOE RADIATION PROTECTION
STANDARDS FOR THE PUBLIC:®

Al Pathways!
Air Pathway onlyd

ESTIMATED ANNUAL NATURAL
BACKGROUND INDIVIDUAL
RADIATION DOSE FOR THE DENVER
METROPOLITAN AREA:

ESTIMATED ANNUAL NATURAL
BACKGROUND COLLECTIVE
POPULATION DOSE WITHIN
80 km (50 mi):

5.2 x 10 myem (5.2 x 103 mSv) Effective Dose Equivalent (EDE)

4.3 x 105 mrem (4.3 x 107 mSv) EDE
2.1 x 10" mrem (2.1 x 103 mSv) EDE

7 x 103 parson-rem (3 x 108 person-Sv) EDE
2 x 10! person-rem {2 x 10°1 person-Sv) EDE
2 x 101 person-rem (2 x 10! person-Sv) EDE

2.2 x 108 persons

100 mrem (1 mSv) EDE
10 mrem (1 x 10-1 mSv) EDE

350 mrem (3.5 mSv) EDE

8 x 105 parson-rem (8 x 103 person-Sv) EDE

a. Calculated using environmental monitoring input data.

b. Calculated using AIRDOS-PC modaling of measured building air emissions.

¢. Calcutated using AIRDOS-PC modaling ol d soil resuspension from the 903 Pad area.

d. Based on esti from inf ion provided by the State of Colorado and the Denver Regional Council of
Governments. :

e. From DOE Order 5400.5. Excludes medical sources, consumer products, residual faflout from past nuclear

accidents and weapons tasts, and naturally-occurring radiation sources (DOE90a).

t.  Based on recommendations of the International Commission on Radiological Protection (ICRP) and the National

Council on Radiation Protection and Measurements (NCAP).

g. Based on EPA Clean Air Act National Emission Standards tor Hazardous Air Poltutants, This standard may be

applicable to point sources only.
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background radiation for Denver is higher than shown for
the total body in RFP annual reponts prior to 1985 and also
higher than shown for EDE in the 1985 and 1986 annual
reports. The level reflects the most recent assessment of
natural background radiation exposure of the population of
the United States by the NCRP. 1t includes the significant
contribution to EDE from inhaled indoor radon, as well as
the adoption of the ICRP 30 methodology of radiation
dosimetry. Cosmic radiation and external primordial
nuclides sources shown in Table 4-7 reflect the regional dose
levels for the Denver area from Denver's higher elevation
and greater concentration of naturally occurring radioactive
materials in soil. The internal primordial nuclides source
includes the average dose from indoor radon estimated by
the NCRP for the entire United States. Investigations are
now being conducted to determine whether any regional
differences in indoor radon doses exist. Once these studies
are completed, the estimates of natural background radiation
dose for the Denver area may be modified to retlect indoor
radon doses specific to this region.

Table 4-7

Estimated Annual Natural Background Radiation Dose for the

Denver Metropolitan Area

Effactlve Dose Equivalent

Source (mrem)
Cosmic Radiation 50
Cosmogenic Nuclides 1
Primordial Nuclides-Extarnal 63
Primordial Nuclides-internal 239
Total for One Year (rounded) 353
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Environmental monitoring and restoration programs are administered
by the RFP Environmental Management (EM) Department, which is
organized into six divisions. Each division manager is responsible for
implementing management controls that achieve quality within his
or her organization. This section describes the EM Quality Assurance
Program in detall. -
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QUALITY ASSURANCE
REQUIREMENTS

ENVIRONMENTAL
MANAGEMENT (EM)
QUALITY ASSURANCE
PROGRAM

Quality Assurance Requirements (QAR) for Rocky Flats
Management and Operations (February 12, 1990) establish
the quality assurance (QA) requirements for the RFP
environmental programs. The Rocky Flats QAR incorpo-
rates and supplements applicable QA requirements for the
American National Standards Institute/American Society of
Mechanical Engineers Nuclear Quality Assurance (ANSY
ASME NQA-1), Quality Assurance for Nuclear Facilities,
which is endorsed by DOE Order 5700.6B, “Quality
Assurance.” The 1AG, dated January 1991, requires DOE,
RFO 10 develop a Quality Assurance Project Plan (QAPjP)
that addresses EPA QA requirements established in EPA
Quality Assurance Management Staff (QAMS) 005/80 for
the RFP Environmental Restoration Program activities.

During 1990, the EM Department began to develop a
comprehensive QA program for environmental management
activities. This program establishes policics, requirements,
and guidelines for the effective implementation of regulatory
requirements and is designed to concurrently satisfy
regulatory requirements established by EPA under provi-
sions titled "QAMS-005/80" and DOE Orders 54(X).1 and
5700.6B. The focus of the QA program (i.¢., 10 ensure the
quality of data) is accomplished through consistent moni-
toring of sampling procedures, sample analysis, and data
reduction activities.

The QA program requirements that are adhered to during the
implementation of environmental activitics are described in
the Quality Assurance Program Description (QAPD)
(EGY1g) and the RFP Site-Wide QAP}P for the Environ-
mental Restoration Program (EGYle). The QAPD is
applicable to all EM Depariment environmental program
activities, while the QAPjP focuses on Environmental
Restoration Program activities required by the 1AG. In
addition 10 the QAPD and the QAPjP, administrative and
operating procedures have been, and will continue to be,
developed 1o control the implementation of specific admini-
strative and sampling, monitoring, and analytical activities.
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Quality Assurance Program
Description

142

The QAPD is structured by the 18 criteria of ANSI/ASME
NQA-1.  Each criterion describes requirements for
controiling those activities and functions that may affect the
quality of information. The functional area governed by
each criterion is briefly described below. -

1.

w

Organization. Overall coordination is provided by a
Quality Assurance Program Manager. Implementation
of the quality assurance program at the division level is
through individual Quality Coordinators.

Quality Assurance Program. The QAPD defines
required actions and responsibilities for ensuring that
appropriate skills are available and effectively used.
Education and experience requirements, indoctrination,
tratning, and personnel proficiency are documented.

Design Control. Data from characterization of
CERCLA OUs are used to design remediation
programs and facilities. Quality assurance measures
‘are employed during sampling and analysis to ensure
that data quality objectives are met.

Procurement Document Control. Procurement
documents contain criteria to ensure the quality of
materials, equipment, and services. When appropriate,
procurement documents require suppliers to have a
quality assurance program. Technical and contract
quality requirements and acceptance criteria are identi-
fied and documented, reviewed for adequacy, and
revisions controlled to ensure that changes are correct
and complete.

Plans, Procedures, and Drawings. Activities af-
fecting quality are controlled and performed in
accordance with documented plans, procedures, or
drawings.

Document Control. Documents that include quality
requirements or prescribe activities affecting quality are
prepared, reviewed, and approved. Only the correct
documents are available at work stations, and distri-
bution is controlled.

Rocky Flats Plont

10.

Control of Purchased Items and Service. Pur-
chasing and receiving of items and services (including
subcontracts) are controlled by source cva_luauon,
selection and inspection, evidence of quality, and
examination of items or services upon delivery or
completion.

Identification and Control of Data, Samples,
and Items. Data are developed and used in a manner
that pravides traceability to determine correct use,
samples are identified and controlled consistent with
their intended use, and only correct and accepted items
are used. Test methods are specified in the General
Radiochemistry and Routine Analytical Services
Protocol and by the standard methods controlled by the
EPA's Contract Laboratory Program (CLP).

Controt of Processes. Methods of controlling
processes that affect the quality of items and services
or the validity of data are part of implementing
procedures and other sections of the QAPD; conse-
quently, these methods are not identified separately.

Inspection. Engineered, manufactured, and
constructed items, systems, or components are
inspected.

Test Control. Conformance of engineered struc-
tures, systems, and components to specific require-
ments are verified by controlling tests.

Control of Measuring and Test Equipment.
Tools, gauges, instruments, and other measuring and
test equipment used for collecting enynronmqnlal data,
performing tests, or performing inspections, are
controlled, adjusted, and calibrated at specified periods
to maintain accuracy within designated limits.

Handling, Storage, and Shipping. Require-
ments are specified for personnel (including contrac-
tors and subcontractors) who handle, store, package,
ship, or receive items that, if damaged, lost, or
deteriorated, could affect quality.
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Status of Inspection, Test, and Operations.
Physical status indicators for items, products,
structures, systems, or equipment are attached, main-
tained, and removed. When physical status indicators
are not appropriate, inspection, test, and operations
status are recorded in documents traceable to the
specific items. Nonconforming items are identified
with physical status indicators and documented and,
when practical, segregated to ensure that those items
are not inadvertently installed, used, or operated until
properly dispositioned.

Control of Nonconforming Items and Acti-
vities. Nonconforming items and/or activities are
identified, documented, evaluated, segregated, and
disposed, and affected parties are notified. A non-
conformance consists of a deficiency in the charac-
teristics, documentation, or procedure that renders the
quality of an item or activity unacceptable or indeter-
minate.

Corrective Action, Corrective actions for adverse
quality conditions are identified, documented, reported
and verified. Conditions are adverse 10 quality when
operating limits, specifications, standards, or admini-
strative controls have not been implemented effectively
and the results could have a significant adverse impact.

Quality Assurance Records. Quality assurance
records that furnish documentary evidence of quality in
design, construction, operation, decommissioning, and
environmental restoration of RFP facilities are speci-
fied, prepared, maintained, and disposed.

Audits and Surveillances. Assurance audits and
surveillances are conducted to determine the adequacy,
effectiveness, and program compliance of an operi-
tion, task, process, or activity.

HEALTH & SAFETY
(H&S)LABORATORIES
To ensure data reliability, the Health and Safety (H&S)
quality assurance/quality control plan outlines quality control
144
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methods used in all phases of laboratory operations. This
program includes the following elements:

. Development, evaluation, improvement, modifica-
tion, and documentation of analytical procedures

. Scheduled instrument calibration, control charting,
and preventive maintenance

. Participation in interlaboratory quality comparison
programs

. Intralaboratory quality control programs

All sumple batches analyzed by the H&S Laboratories
Central Receiving Laboratory contain an average of 10
percent control samples. Controls consist of analytical
blanks prepared in-house and standards prepared by the RFP
Chemistry Standards Laboratory. An analysis or groip of
analyses may be rejected and the sample or samples
scheduled for reanalysis for one or more of the following
reasons:

. Overall chemical recovery of the spike is less than 10
percent or greater than 103 percent.
. Analytical blanks in the analysis batch are all out of

acceptable range. A statistical test is used 1o reject
blank outliers.

4 Alpha energy spectrum is not acceptable because of
extra and/or unidentified peaks, excess noise in
background areas, or poor resolution of peaks.

. The chemist in charge of the laboratory believes there
is reason to suspect the analysis.

Any unusual condition affecting the results, noted either
during sample collection or analysis, is reported 1o the
appropriate management officials. Table 5-1 is a summary
of H&S Laboratories’ participation in the RFP Interactive
Measurement Evaluation and Control System for 1990. The
H&S Laboratories participate in the EPA Environmental
Monitoring Systems Laboratory and the DOE Environmental
Measurements Laboratory (EML) Crosscheck Programs.
Table 5-2 summarizes H&S Laboratories’ participation in
this program.
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Table 5-1

Health and Safety Laboratorles’ Interactive Measurement Evaluation and Control
System (January - December 1990)

Annual
Normal Relative Total
Sample Sample Error Control
Attribute Matrix Method Range Bange Percent* Apalyses
Pu-239, Water - Alpha 1.2-35 dmp 03 dmA -7.33 15
-240 Spectral
Am-241 Water Alpha 0.7-21 d/mi 0-3 drmA +1.53 15
Spectral
U-234 Water Alpha 3-90 d/mA - 0-30 d/mA -16.70d 41
Spectrat
H-3 Water Liquid 5,000-60,000 d/m 0-9,990 d/mA -57 46
Scintillation
Pu-239, Eliluent Alpha 4-120 d/im/P 03 dimAt -16.4 56
-240 Filters Spectral
Am-241 Effluent Alpha 3-90 d/m/ 04 dimAt 146 70
Filters Spectral
U-234 Effluent Alpha 10-300 d/mA 0-30 d/mst -14.9¢ 79
filters Spectral
Be! Etiluent Atomic 03-10 pgtd 0-5 pg 34.6° 99
Filters Absorption .
Be Workplace  Atomic 0.3-10 pgt 0-20 pgt -19 1113
Filters Absorption
Py:239, Ambient Alpha 2-45 d/m#t 0-50 d/mAA -10.4 40
-240 Filters Spectral

) mean of the ratio of the 12-month diflerences between observed and standard values 1o the standard values in percent.
¢ ;:?s term iso inclusive of all random and sy ic error in the standard Iyticat chemistry, and measurement process for
iven nuclide, matrix, and procedure. . )

b. :Ig'lll = disintegrations per mi?wle per fiter; d/m/l « disintegrations per minute par fiter; poff = micrograms per filter.

¢.  Prior to June 1990, controls were not acidified. These resulls reprasent only their controls fun since that time. »

d.  The internal tracer used for uranium is U-236. The U-234 added to the control sample contains 2% U-235 by activity. The
energies of U-235 and U-236 are so close they cannot be resolved by alpha spectroscopy. As a resull, the U-234 added to
the control sampled biases the recovery high and the sample result low. Efloits are underway to use U-232 as a tracer that
will eliminate the source of bias discussed, as well as allow quantification of U-235.

e.  Analyzed by 881 General Laboratory.

t 881 Labs stopped blank subtraction.
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Table 5-2
Health and Safety Laboratories’ Participation in the EPA Environmental
Monitoring Systems Laboratory Crosscheck Program During 1990

Annual Range of

Number Number of Rolative Relative
Isotope ’ of Acceptable Error Error
Reported Matrix Msthod Anslyses  Analyses®  Percent® Percent
Gross Alpha Filter Gas Proportional 2 2 5.2 13 to 92
Gross Beta Filter Gas Proportional 2 2 59 -72 1o 47
H-3 Water Beta Liquid Scintilation 2 2 4 -143 o 15
Cs-134 Waler Gamma Spectral 1 1 30 Not applicable
Cs-137 Water Gamma Spectral 1 1 13 Not applicable
Pu-239 Water Alpha Spectral 3 2 58 69 to -48
U {nat) Water Alpha Spectral 2 1 -20.6 252 10-161
a Acceptabl lyses” are those analyses for which the observed value was within + 3 dard deviations of the dard

value.

b. The mean of the ratio of the 12-manth differences bet b d and dard values to d values in percent. This

term is inclusive of all random and systematic error in the standards, analytical chemistry, and measurement process for a given
nuclide, matrix, and procedure.

GENERAL LABORATORY

The Analytical Laboratories Quality Assurance Program
provides comprehensive guidance to the General Laboratory
to ensure data quality. The laboratory organization,
functions, responsibilities, policies, and programs that com-
prise the overall quality assurance program are described.
Highlights of the program include:

. Staff qualification and training

. Analytical procedure development, control, and
compliance

. Laboratory records and sample handling protocols

. Analytical instrument calibration and maintenance

. Reagent purity and standardization

. Measurement control and data review

. Self-appraisals and corrective actions

Detailed quality control for the reliability of analytical data is
provided in each General Laboratory analytical operating
procedure. Typically, samples are analyzed in daily batches
containing approximately 25 percent control samples.
Control samples consist of various blanks, duplicates,
standards, and spikes. This batching of samples and
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CDH77

CDH78

CDHS!1

DOES0
DOESI
DOES88a
DOE88b
DOE39
DOE%Ca
DOE90b
DOES0Oc
DOE90Od
DOE91
EG90a

EG90b

Colorado Department of Health, State of Cotorado, Water Quatity Control Division,
Primary Drinking Water Regulations Handhook, Denver, Colorado, effective
December 15, 1977.

Colorado Department of Health, Rules and Regulations Pertaining 10 Radiation
Control, Part 1V, Denver, Colorado, 1978 (as revised through December 30, 1985).

Colorado Department of Health, State of Colorado, Water Quality Control Division,
Colorado Primary Drinking Water Regulations, Denver, Colorado, effective
October 30, 1981.

United States Department of Energy, Environmental Impact Statement, Rocky Flats
Plam Site, DOE/EIS-0064, Washington, D.C., October 1980.

United States Department of Energy, Order 5480.1A, Standards for Radiation
Protection, Chapter XI, Washington, D.C., August 13, 1981.

United States Department of Energy, External Dose-Rate Conversion Factors for
Calculation of Dose to the Public, DOE/EH-0070, Washington, D.C., July 1988.

United States Department of Energy, Internal Dose Conversion Factors for
Calculation of Dose to the Public, DOE/EH-0071, Washington, D.C,, July 1988.

United States Department of Energy, Assessment of Environmental Conditions at the
Rocky Flats Plant, Golden, Colorado, August 1989.

United States Department of Energy, Order 5400.5, Radiation Protection of the
Public and the Environment, Washington, D.C., February 8, 1990.

United States Department of Energy, Monthly Environmental Compliance Action
Report, Golden, Colorado, February through October reports, 1990.

United States Department of Energy, Quarterly Report to the Secretary of Energy on
Tiger Team Corrective Actions, Golden, Colorado, September-December 1990.

United States Department of Energy, 1989 Population. Economic and Land Use Data
Base for Rocky Flats Plant, Rocky Flats Plant, Golden, Colorado, August 1990,

United States Department of Energy, Quarterly Environmental Compliance Action
Report, October-December 1990, Golden, Colorado, January 1991.

EG&G Rocky Flats, Inc., Draft Geologic Characterization of the Rocky Flats Plant,
Golden, Colorado, January 1990.

EG&G Rocky Flats, Inc., Rocky Flats Plant Fiscal Year 1990 Site-Specific Plan,
Golden, Colorado, February 1990.
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EG90c

EG90d

EG90e

EG90f

EG91a

EGO1b

EGY91¢c

EG91d

EG9le

EGOIf

EGI91g

EG91h

EG91i

EG91j

EG91k

EG&G Rocky Flats, Inc., 1989 Annual RCRA Groundwater Monitoring Report for
Regulated Units at Rocky Flats Plant, Golden, Colorado, March 1990.

EG&G Rocky Flats, Inc., Corrective Action Plan in Response to the August 1989
Assessment of Environmental Conditions at the Rocky Flats Plant, Golden,
Colorado, September 1990.

EG&G Rocky Flats, Inc., Draft Groundwater Protection and Monitoring Plan for the
Rocky Flats Plant, Golden, Colorado, October 1990.

EG&G Rocky Flats, Inc., Background Geochemical Characterization Report for
1989, Golden, Colorado, December 1990.

EG&G Rocky Flats, Inc., Jefferson County Remedial Action Lands - Annual .Reporl, ) i
Golden, Colorado, January 1991,

EG&G Rocky Flats, Inc., Rocky Flats Plant FY93-97 Five-Year Plan, Golden,
Colorado, January 1991,

EG&G Rocky Flats, Inc., Rocky Flats Plant Fiscal Year 1991 Site-specific Plan,
Golden, Colorado, January 1991,

EG&G Rocky Flats, Inc., Draft 1989 Surface Water and Sediment Geochernical
Characterization Repori, Golden, Colorado, February 1991,

EG&G Rocky Flats, Inc., Draft Rocky Flats Plant Site-Wide Quality Assurance
Project Plan for CERCLA Remedial Investigation/Feasibility Studies and RCRA |
Facility InvestigationsiCorrective Measures Suudies Activities, Golden, Colorado, '
February 1991. '

EG&G Rocky Flats, Inc., Draft Surface Water Managenienl Plan, Golden, Colorado, !
March 1991.

EG&G Rocky Flats, Inc., Draft Environmenial Restoration Depariment Quuality
Assurance Program Description, Golden, Colorado, March 1991,

EG&G Rocky Flats, Inc., 1990 Annual RCRA Groundwater Monitoring Report for
Regulated Units at Rocky Flats Plant, Golden, Colorado, March 1991,

EG&G Rocky Flats, Inc., Phase 11l RFIIRI Work Plan, Rocky Flats Plani, 881
Hillside Area, Operable Unit No. 1, Golden, Colorado, March 1991.

EG&G Rocky Flats, Inc., Phase Il REIIRI Work Plan, Racky Flats Plant, 903 Pad,
Mound, and East Trenches Areas, Operable Unit No. 2, Golden, Colorado,
March 1991.

EG&G Rocky Flats, Inc., Rocky Flats Plant Draft Air Quality Management Plan,
Golden, Colorado, April 1991.

Rocky Flats Piant

EPA76a

EPA76b

EPA77

EPAS1

EPA84

EPAS8S

EPAS87a

EPAg7b

EPA89

HA72

HA83
HE8S

IN75

United States Environmental Protection Agency, "Drinking Water Regulations, Radio-
nuclides," Federal Register, 41, No. 133, Washington, D.C,, July 9, 1976.

United States Environmental Protection Agency; "Principles,” Volume I, EPA-600/4-
76-005, March 1976; "Ambient Air Specific Methods," Volume U, EPA:6(X)/4-77-
027a; The Quality Assurance Handbook for Air Pollution Measurements Systems,
Research Triangle Park, North Carolina, May 1977.

United States Environmental Protection Agency, Proposed Guidance on Date Lintits
for Persons Exposed to Transuraniun Elements in General Environment, Federal
Register Notice, Washington, D.C., Ociober 1977.

United States Environmental Protection Agency, "National Primary and Secondary
Ambient Air Quality Standards,” United States Code of Federal Regulations, Tide 40,
Pant 50, Subchapter C, Air Programs, Washington, D.C., 1981.

United States Environmental Protection Agency, Region VIII, NPDES Permit CO-
0001333, Awthorization to Discharge Under the National Pollwant Discharge
Elimination System, Denver, Colorado, December 26, 1984.

United States Environmental Protection Agency, "National Emission Standards for
Radionuclide Emissions from Department of Energy (DOE) Facilitics,” United States
Code of Federal Regulations, Title 40, Part 61, Subpant H, Washington, D.C,,
February 6, 1985.

United States Environmental Protection Agency, "Revisions to the National Ambient
Air Quality Standards for Panticulate Mauer,” Federal Register 60, No. 126,
Washington, D.C,, July 1, 1987.

United States Environmental Protection Agency, Environmental Monitoring and
Support Laboratory, Methods for Chemical Analysis of Water and Wastes, EPA-
600/4-87-020, Cincinnati, Ohio, 1987.

United States Environmental Protection Agency, "National Emission Standards for
Emissions of Radionuclides Other than Radon from Department of Encrgy (DOE)
Facilities," United States Code of Federal Regulations, Title 40, Part 61, Subpart H,
Washington, D.C., December 15, 1989.

Harley, J.H., Ed., Procedures Manual and Supplements 1-4, Health and Safety
Laboratory, United States Atomic Energy Commission, Washington, D.C., 1972,

Hach Company, DPD Method for Chlorine, Loveland, Colorado, 1983.

Health Physics Society Subcommitiee WG 2.5, Performance Criteria for Radio-
bioassay, draft American National Standards fnstitute N13.30, November 1985.

International Commission on Radiological Protection (ICRP), Reference Man, ICRP
Publication 23, Pergamon Press, New York, New York, 1975,
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IN79
IN&6
KO81
KO83
KR70
NA87a
NAS7b
PI&0O

RI89
SCR2

UG90

US83
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International Commission on Radiological Protection (ICRP), Limits for Intakes of
Radionuclides by Workers, ICRP Publication 30, Parts 1 through 4 (including
supplements and addenda), Pergamon Press, New York, New York, 1979-1988.

International Commission on Radiological Protection (1ICRP), The Metabolism of
Plwonium and Related Elements, ICRP Publication 48, Pergamon Press,
New York, New York, 1986.

Kocher, D.C., Dase-Rate Conversion Factors for External Exposure to Photoﬂv and
Electrons, NUREG/CR-1918, ORNL/NUREG-79, Oak Ridge National Laboratory,
QOak Ridge, Tennessee, 1981.

Kocher, D.C., Dose-Rate Conversion Factors for External Exposure to Photons and
Electrons, Health Physics, 45, 665, Oak Ridge National Laboratory, Oak Ridge,
Tennessee, 1983.

Krey, P.W., and Hardy, E.P., Plutonium in Soil Around the Rocky Flats Plant,
United States Atomic Energy Commission Report HASL-235, New York,
August 1, 1970.

National Council on Radiation Protection and Measurements, Jonizing Radiation
Exposure of the Population of the United States, NCRP Report No. 93, Bethesda,
Maryland, September 1, 1987.

National Council on Radiation Protection and Measurements, Exposure of the
Population in the United States and Canada from Natural Background Radiation,
NCRP Report No. 94, Bethesda, Maryland, December 30, 1987.

Pinder, J.E., and Paine, D)., "Sources of Variation in Soil Plutonium
Concentrations,” Manson, W.C., (ed.), Transuranic Elements in the Environment,

DOE/TIC-22800, 1980.

Rockwell Intemational, Catalogue of Monitoring Activities at Rocky Flats, Golden,
Colorado, April 1989. :

Schleicher & Schuell, Publication No. SOO, Innovative Products for Separation
Science, March 1982.

Uglund, R.C,, et al,, Water Resources Data for Colorado, Water Year 1989,
Missouri River Basin, Arkansas River Basin, and Rio Grande Basin, Volume I,
USGS-WRD-CO-89-1, United States Geological Survey, Water Resources Division,
Lakewood, Colorado, March 1990, .

United States Congress, Clean Air Act, Sections 112 and 301(a), as amended in 1983
(42 USC 7412, 7601a), Washington, D.C., 1983.

Rocky Flats Plant
Site Epvironmental Report for 1990

wIg2 Williams, W.F,, Health, Safety, and Environmental Laboratories Procedures and
Practices Manual, RFP-HS&EL-82, Rockwell International, Rocky Flats Plant,
Golden, Colorado, 1982.
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ABBREVIATIONS

Units of Measure .

Bq
Bg/l
Bq/m2
Bg/m3
T
Ci
Ci/g
om
cm3
d/m/uCi
d/m/pCi
d/m/f
d/m/l
' dpm/g
! dps
nﬂu
ft
f12
. ft3/min
fpm
g
gal
glem?
g/day .
gpm
ha
hr
in.
) WW

km

1
Id
/s
. Ib
m
m2
m3
m/s
mg/cm?

mg/l

Becquerel

Becquerel per liter

Becquerel per square meter
Becquerel per cubic meter

Degree Celsius

Curie

Curie per gram

Centimeter

Cubic centimeter

Disintegration per minute per microcurie
Disintegration per minute per picocurie
Disintegration per minute per filter
Disintegration per minute per liter
Disintegration per minute per gram
Disintegration per second

Degree Fahrenheit

Foot/feet

Square Foot

Cubic foot per minute

Foot per mile

Gram

Gallon

Gram per square centimeter

Gram per day

Gallon per minute

Hectare

Hour

Inch

Kilogram

Kilometer

Liter

Liter per disintegration

Liter per second

Pound

Meter

Square meter

Cubic meter

Cubic meter per second

Milligram per square centimeter
Muilligram per liter

159




USERUL INFORMATION

mi Mile

ml Muilliliter

mi/day Milliliter per day

ml/s Milliliter per second

mph Mile per hour

mrem Millirem

mrem/day Millirem per day
mrem/yr Millirem per year

m/s Meter per second

m3/s Cubic meter per second
mSv Millisievert

mSv/yr Millisievent per year

uCi Microcurie

pCi/m2 Microcurie per square meler
uCi/ml Microcurie per milliliter
HE Microgram

ng/f Microgram per filter

ugt Microgram per liter
pg/m3 Microgram per cubic meter
pg/ml Microgram per milliliter
pCi Picocurie

pCi/g Picocurie per gram

pCi1 Picocurie per liter

ppb Part per billion

ppm Part per million

pt Pint

% Percent

rem Roentgen equivalent man
rem/yr Roentgen equivalent man per year
s second

S1 International Standard
Sv Sievent

yd3 Cubic yard

yr year

160

Rocky Fiats Plant

Chemical Elements and Compounds

Americium

Barium

Beryllium

Calcium

Carbon Tetrachloride
Chlorine

Curium

Carbon Monoxide
Cobolt

Chromium

Cesium

Iron

Hydrogen-3 (Also called "Tritium®)
Magnesium
Manganese
Molybdenum
Nitrogen

Sodium

Nitrogen Dioxide
Nitrate

Qzone

Lead
Polychlorinated Biphenyls
Tetrachlorocthene
Plutonium
Ruthenium

Selenium

Sulfur Dioxide
Sulfate

Strontium

1,1,1 - Trichloroethane
Trichloroethene
Thulium

Uranium

Zinc

161
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ACRONYMS AND INITIALISMS

AEC
AlP
AMAD
ANSI
APEN
AQCC
ARAR
ASME
BAT
BODs
CAA
CCR
CDH
CEQ
CERCLA
CFR
CLP
CMS/FS
CWA
CwQCC
DCG
DMR
DOE
DOE-HQ
DRCOG
EA

EDE

EIS

EM
EML
EPA
EPCRA
ERDA
FD
FFCA
FONSI
FYP

Gl

H&S
HEPA
HQ

IAG

Icp
ICRP
IM/IRA

Atomic Energy Commission

Agreement In Principle

Activity Median Aerodynamic Diameter

American National Standards Institute

Air Pollutant Emission Notice

Air Quality Control Commission

Applicable or Relevant and Appropriate Requirement
American Society of Mechanical Engineers

Best Available Technology

Biochemical Oxygen Demand, 5-day incubation period
Clean Air Act

Colorado Code of Regulations

Colorado Department of Health

Council on Environmental Quality
Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Contract Laboratory Program

Corrective Measures Study/Feasibility Study

Clean Water Act

Colorado Water Quality Control Commission
Derived Concentration Guide

Discharge Monitoring Report

Department of Energy

Department of Energy Headquarters

Denver Regional Council of Governments
Environmental Assessment

Effective Dose Equivalent

Environmental Impact Statement

Environmental Management

Environmental Measurements Laboratory
Environmental Protection Agency

Emergency Planning and Community Right-to-Know Act
Energy Research and Development Administration
Fire Department

Federal Facilities Compliance Agreement

Finding of No Significant Impact

Five-Year Plan

Gastrointestinal

Health and Safety

High Efficiency Particulate Air

Headquarters

Inter-Agency Agreement

Inductively Coupled Plasma

International Commission on Radiological Protection
Interim Measures/Interim Remedial Action
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ILDR . Land Disposal Restrictions
LEPC Local Emergency Planning Committee
LLW Low-level Waste
MAP Mitigation Action Plan
MDA Minimum Detectable Amount
MDL Minimum Detection Limit
MSDS Material Safety Data Sheet
NAAQS National Ambient Air Quality Standards
NCC NEPA Compliance Commitiee
NCRP National Council on Radiation Protection and Measurements
NEPA National Environmental Policy Act
NESHAP National Emission Standards for Hazardous Air Pollutants
NOI Notice of Intent
NOID Notice of Intent to Deny
NOV Notice of Violation
NPDES National Pollutant Discharge Elimination System
NQA1 Nuclear Quality Assurance
NRC Nuclear Regulatory Commission
ORNL Qak Ridge National Laboratory
OSHA Occupatonal Safety and Health Act
OouU Operable Unit
PEIS Programmatic Environmental Impact Statement
PM-10 Particulate Matter less than 10 micrometers in diameter
PRMPEIS  Plutonium Recovery Madification Project Environmental Impact Statement
QA Quality Assurance
QANQC Quality Assurance/Quality Control
QAMS Quality Assurance Management Staff
QAPD Quality Assurance Program Description
QAPjP Quality Assurance Project Plan
QAR Quality Assurance Requirements '
RCRA Resource Conservation and Recovery Act :
RFI/RI RCRA Faucility Investigations/Remedial Investigations
RFO Rocky Flats Office
RFP Rocky Flats Plant
RI/FS Remedial Investigation/Facilities Study
ROD Record of Decision
SAAM Selective Alpha Air Monitor
SARA Superfund Amendment and Reauthorization Act
SARF Supercompactor and Repackaging Facility
SERC State Emergency Response Commission
SI Intemnational Standard
SPCC/BMP  Spill Prevention Control and Countermeasures/Best Management
Practices
SSp Site-Specific Plan
STP Sewage Treatment Plant
SuU Standard Units
SWMU Solid Waste Management Unit

TCLP
TDS

TRU
TSCA
TSP
USGS

WSRIC

Toxic Constituent Leaching Procedure

Total Dissolved Solid

Thermoluminescent Dosimeter

Transuranic

Toxic Substances Control'Act

Total Suspended Particulates

United States Geological Survey

Volatile Organic Compound o
Waste Stream and Residue Identification and Charactenzation
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GLOSSARY

activity. See radioactivity.

air pollutant. Any fume, smoke, particulate matter, vapor, gas, or combination thereof
that is emitted into or otherwise enters the atmosphere, including, but not limited to, any
physical, chemical, biological, radioactive (including source material, special nuclear
material, and by-product materials) substance, or material, but does not include water vapor
or steam condensate. :

aliquot. Of, pertaining to, or designating an exact divisor or factor of a quantity,
especially of an integer.

alpha particle. A positively charged particle emitted from the nucleus of an atom having
the same charge and mass as that of a helium nucleus (2 protons, 2 neutrons).

atom. Smallest particle of an element capable of entering into a chemical reaction.

beta particle. A negatively charged particle emitted from the nucleus of an atom having a
mass and charge equal to that of an electron.

concentration. The amount of a specified substance or amount of radioactivity in a given
volume or mass.

contamination. The deposition of unwanted radioactive or hazardous material on the
surfaces of structures, areas, objects, or personnel.

cosmic radiation. Radiation of many types with very high energies, originating outside
the earth's atmosphere. Cosmic radiation is one source contributing to natural background
radiation.

curie (Ci). The traditional unit for measurement of radioactivity based on the rate of
radioactive disintegration. One curie is defined as 3.7 X 1010 (37 billion) disintegrations
per second. Several fractions and multiples of the curie are in common usage:

millicurie (mCi). 10-3 Ci, one-thousandth of a curie; 3.7 x 107 disintegrations
per second.

microcurie (WCi). 10-6 Ci, one-millionth of a curie; 3.7 x 104 disintegrations
per second.

nanocurie (nCi). 109 Ci, one-billionth of a curie; 37 disintegrations per second.

picocurie (pCi). 10-12 Ci, one-trillionth of a curie; 3.7 x 10-2 disintegrations per
second. :
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femtocurie (fCi). 10-15 Ci, one-quadrillionth of a curie; 3.7 x 10-5
disintegrations per second.

attocurie (aCi). 10-18 Ci, ()ﬁe-quinlillionxh of a curie; 3.7 x 10-8 disintegrations
per second.

decay, radioactive. The spontaneous transformation of one radionuclide into a different
radioactive or nonradioactive nuclide, or into a different energy state of the same
radionuclide.

Derived Concentration Guide (DCG). Secondary radioactivity in air and water
concentration guides used for comparison to measured radioactivity concentrations.
Calculation of DCG assumes that the exposed individual inhales §,400 cubic meters of air
per year or ingests 730 liters of water per year at the specified radioactivity DCG with a
resulting radiation dose of 0.1 rem (100 mrem) effective dose equivalent.

disintegration, nuclear. A spontaneous nuclear transformation (radioactivity)
characterized by the emission of energy and/or mass from the nucleus of an atom.

dose, absorbed. The amount of energy deposited by radiation in a given mass of
material. The unit of absorbed dose is the rad or the gray (1 gray = 100 rad).

dose commitment. The total radiation dose projected 1o be received from an exposure to
radiation or intake of radioactive material throughout the specified remaining lifetime of an
individual. In theoretical calculations, this specified lifetime is usually assumed to be 50
yrS.

dose equivalent. A modification to absorbed dose that expresses the biological effects
of all types of radiation (e.g., alpha, beta, gamma) on a common scale. Tl hc unit of dose
equivalent is the rem or the sievent (1 sievert = 100 rem).

ephemeral, Lasting for a brief period of time; short-lived, transitory.

exposure. A measure of the ionization produced in air by X-ray or gamma + radiation.
The special unit of exposure is the roentgen (R).

friable. Readily crumbled; brittle.
gamma ray. High-energy, short-wavelength electromagnetic radiation emitted from the
nucleus of an atom. Gamma radiation frequently accompanies the emission of alpha or beta

particles. Gamma rays are identical to X-rays except for the source of the emission.

half-life, radioactive. The time required for a given amount of a radionuclide 10 lose
half of its activity by radioactive decay. Each radionuclide has a unique half-life.

isotopes. Forms of an element having the same number of protons in their nuclei and
differing in the number of neutrons.

U S
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minimum detectable concentration (MDC). The smallest amount or concentration
of a radioelement that can be distinguished in a sample by a given measurement system in a
preselected counting time at a given confidence level.

natural radiation. Radiation arising from cosmic sources and from naturally occurring
radionuclides (such as radon) present in the human environment.

outfall. The place where a storm sewer or effluent line discharges to the environment.

part per billion (ppb). Concentration unit approximately equivalent to micrograms per
liter.

part per million (ppm). Concentration unit approximately equivalent to milligrams per
liter.

pathway. Potential route for exposure to radioactive or hazardous materials.

person-rem. The traditional unit of collective dose to a population group. For example,
adose of 1 rem to 10 individuals results in a collective dose of 10 person-rem.

quality factor. The factor by which the absorbed dose (in rad or gray) is multiplied 10
obtain the dose equivalent (in rem or sievert). The dose equivalent is a unit 1hat expresses,
on a common scale for all ionizing radiation, the biological damage 10 exposed persons. It
is used because some types of radiation, such as alpha particles, are more biologically
damaging than others.

rad. A wraditional unit of absorbed dose. The International System of Units (SI) unit of
absorbed dose is the gray (1 gray = 100 rads).

radioactivity. The spontancous emission of radiation, generally alpha or beta particles,
often accompanied by gamma rays, from the unstable nucleus of an atom.

radionuclide. An atom having an unstable ratio of neutrons to protons so that it will tend
toward stability by undergoing radioactive decay. A radioactive nuclide.

rem. The traditional unit of dose equivalent. Dose equivalent is frequently reported in
units of millirem (mrem), which is one-thousandth of a rem. The International System of
Units (S1) unit of dose equivalent is the sievert (1 sievert = 100 rem).

roentgen (R). The traditional unit of exposure to X-ray or gamma radiation based on the
ionization in air caused by the radiation. One roentgen is equal 10 2.58 X 104 coulombs
per kilogram of air. A common expression of radiation exposure is the milliRoentgen (1R
=.1000 mR). .

sievert (Sv). International System of Units (S1) unit for radiation dose (1 Sv = 100
rem).

169
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thermoluminescent dosimeter (TLD). A device used to measure external sources APPENDlX A
(i.., outside the body) of penetrating radiation such as X-rays or gamma rays. — -

uncontrolled area. Any area to which access is not controlled for the purpose of
protecting individuals from exposure 1o radiation and radioactive materials. The area

beyond the boundary of the RFP is an uncontrolled area.

worldwide fallout. Radioactive debris from atmospheric weapons testing that is either
airborne and cycling around the earth or has been deposited on the earth's surface.

PERSPECTIVE ON RADIATION
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Append A_PERPECTIVE ONRADIATION

Radiation Dose

SOURCES OF
RADIATION

Natural Sources

174

required for a material to reach this stable state is dependent
on a material's radioactive half-life. Half-life is the amount
of time required for one-half of the atoms of a radioactive
material to experience radioactive decay. Half-life is unique
and unchanging for each specific radionuclide. Half-lives
for different radionuclides may vary from seconds to billions
of years.

The biological effect of ionizing radiation is called radiation
dose. The radiation can be from a penetrating radiation
source located outside of the body (external radiation) or
from radioactive materials taken into the body (internal
radiation). In the United States, radiation dose is measured
in the unit called the rem or millirem (1 rem = 1,000
millirem). The comparable {nternational Standard (SI) unit
of radiation dose is the sievert (1 Sv=100rem). Aremisa
unit of biological dose that expresses biological damage on a
common scale. The effective dose equivalent (EDE) is a
means of calculating radiation dose. EDE takes.into account
the total health risk estimated for cancer mortality and serious
genetic defects from radiation exposure regardless of which
body tissues receive the dose or the sources or types of
ionizing radiation producing the dose.

All living things are exposed to naturally occurring ionizing
radiation. However, since the discovery of radiation and
radioactive materials at the beginning of this century, we can
significantly increase the amount of radiation we are exposed
to through use of artificially produced or enhanced sources
of radiation.

Naturally occurring sources are the greatest contributor to
radiation exposures for the people living in the United
States. Sources of natural background radiation include
cosmic radiation from space and secondary radioactive
materials (cosmogenic nuclides) created when cosmic radia-
tion enters our atmosphere. Another source is naturally
occurring radioactive materials originating from the earth's
crust, referred to as primordial nuclides. These materials
may contribute to radiation exposure when located outside
the body or when taken into the body through inhalation or
ingestion. Radon, for example, a radioactive gas derived
from uranium, is an important contributor to internal radia-
tion exposure as a result of inhalation inside buildings.

I
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. Rocky Flats Piant
! —__Site Environmental Report for 1990

Different living situations can result in more or less exposure - 3
to naturally occurring ionizing radiation. Cosmic radiation ks
exposure can increase as altitude increases because less
atmosphere exists to shield against the radiation. Some
geographical areas have higher concentrations of primordial
nuclides such as uranium and thorium. Because the Denver
area is located at a relatively high altitude and also has higher
concentrations of uranium and thorium in rocks and soil,
naturally occurring radiation levels are higher than those in
many other regions in the country.

IR
AL 22 re an

Annual, naturally occurring EDE to a typical resident of the
Denver metropolitan area is given in Section 4.0. The total
for this area, based on current published reports, is about
350 mrem/yr. This estimate may increase as the Denver
regional difference in indoor radon concentration is
determined. By comparison, the estimated total average
EDE for a member of the United States population from
natural sources is about 300 mrem/yr.

—_

o
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Medical Sources lonizing radiation is used in medicine for diagnosis and
treatment of many medical conditions. This radiation can be
produced by equipment such as X-ray machines or linear
accelerators, or it can originate from radioactive materials
incorporated into pharmaceuticals. Medical diagnosis and
treatment account for the largest radiation doses to the United
States public from artificially produced sources of radiation.
The average EDE to a member of the United States
population from medical sources is about 50 mrem/yr.
However, individual doses from this source vary widely,
with some people receiving little or none and others
receiving much more than the average in any particular year.

—

Consumer Products Some consumer products, including tobacco, smoke

Sources detectors, and television sets, have ionizing radiation
associated with them. Consumer products are the second
largest contributor to radiation dose to the United States
population from artificially produced or enhanced sources.
The radiation may or may not be intentional and necessary
for the functioning of the product. Ionization smoke
detectors and X-ray baggage inspection systems at airports
require ionizing radiation to perform their functions.
Tobacco products, fuels such as coal, and television
receivers have radiation associated with them even though it
is not necessary for their use.
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Apendi A PERIPECTIVE ONRADIATION

Other Sources Naturally occurring, medical, and consumer product sources
contribute over 99 percent of the average radiation dose that
a person living in the United States receives each year
(Figure A-1). Other sources include occupational expo-
sures, residual fallout from past atmospheric weapons
testing, the nuclear fuel cycle, and miscellaneous sources.
Combined, these other sources contribute less than 1 percent
of the average radiation dose 10 a person living in the United
States.

SYNTHETIC 18%

Consumer Producls 3%
Nucleor Medicine 4%

APPLICABLE GUIDES AND
STANDARDS

Medicul X-rays 11%

NATURAL 82% -

nternal 1%

. Rudon 554
Teiresuial % Rudon 554%

v Cosmic 8%

Other <1%

Occuputional G.3%
Fallout <0.3%
Nuclear Fuet Cycie 1%
Misceltoneous R4

Figure A-1. Contribution of Various Sources to the Total Average
Radiation Dose to the United States Population
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Rocky Flats Plant
Site Environmental Report for 1990

AIR STANDARDS
Effluent Air

Ambient Air

WATER STANDARDS

RFP environmental monitoring programs evaluate plant
compliance with applicable guides, limits, and standards.
Guide values and standards for radionuclides in ambient air
and waterborne effluents have been adopted by the
Department of Energy (DOE), the Colorado Department of
Health (CDH), the Colorado Water Quality Control
Commission (CWQCC) (water only), and by the Environ-
mental Protection Agency (EPA) (for the air pathway only)
(CDH78, EPA85). Many of these guides are based on
recommendations published by the International Commis-
sion on Radiological Protection (ICRP) and the National
Council on Radiation Protection and Measurements
(NCRP).

Air effluent limits are established under the Clean Air Act
NESHAPs. Limits for radiation dose from radioactivity
emissions are promulgated by EPA and are listed in Table
B-1 (see "Air Pathway Only"). Nonradioactive (but other-
wise hazardous) materials emissions are regulated by the
State of Colorado under Colorado Air Quality Control
Regulation #8. Regarding hazardous air pollutants at RFP,
this regulation sets a limit for beryllium of 10 g per
stationary source in a 24-hr period.

Ambient air data for nonradioactive particulates have been
collected historically at RFP for comparison to criteria
pollutants listed under the EPA NAAQs established by the
Clean Air Act (EPA81) (Table B-2). Instrumentation and
methodology follow requirements established by the EPA in
the Quality Assurance Handbook for Air Pollution Meas-
urement Systems (EPA76b).

Ambient air data for radioactive particulates are compared
with Derived Concentration Guides (DCGs) given in Table
B-3. A further explanation of DCG is given in the Radio-
logical Dose Standards section.

The DCGs for surface water effluents are given in Table
B-3. A further explanation of DCG standards is given in the
Radiological Dose Standards section.
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a
b.
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Rocky Flats Plant
Site Environmental Report for 1990

Surface Water Effluent

Table B-1
DOE Radiation Protection Standards for the Public

ICRP-RECOMMENDED STANDARDS FOR ALL PATHWAYS:

Temporary Increase ) 500 lyear Effective Dose Equival

{with prior approval of DOE EH-2)
Normal Operations 100 mrem/year Effective Dose Equivalent
EPA CLEAN AIR ACT NESHAP STANDARDS FOR THE AIR PATHWAY ONLY:

10 mrem/year Effective Dose Equivalant

Table B-2
National Amblent Alr Quality Standards (NAAQS) for Particulates
NAAQGS Averaging Time Concentration
PM-10:  Annual Arithmelic Mean 50 pg/m3
24-hr Averages 150 pgim?3
TSP Annual Geometric Mean 60 pg/m?
24-hour Average 260 pg/m?

Not to be exceeded more than once per year.
TSP no longer used for determining compliance with NAAQS. Sampling and reporting for
comparison purposes and general interest.
Table B-3
DOE Derived Concentration Guides for Radionuclides of Interest at RFP
Alr Inhalation:
Badlonuglide DCG_(uClimy
Phor.um 239, -240 20 x 1015
Water Ingestion:
Badlopyclide DCG_{uCi/mY) .
Piutonium-239, -240 30x 109
Americium-241 30x 109
Uranium-233, -234 500 x 10-9
Uranium-238 600 x 10-8
Hydrogen-3 (Tritium) 2,000,000 x 10-9

National Pollution Discharge Elimination Sysiem
(NPDES). The NPDES permit sets limits for nonradioac-
tive pollutants in eftluent water from federal facilities (Table
B-4). The RFP NPDES permit, which the EPA reissued 10
DOE in 1984 and administratively extended in 1989,
establishes effluent limitations for seven discharge points
from which Ponds A-3, A-4, B-5, and C-2 discharge into
drainages leading off of RFP property.

Colorado Water Quality Control Commission Wa-
ter Quality Standards. Resegmentation of Big Dry
Creek and revised use classifications and water quality
standards for Woman Creek and Walnut Creek tributaries 1o
Standley Lake and Great Western Reservoir became effective
on March 30, 1990. This action by the CWQCC established
goal stream standards for Segment 5 of Big Dry Creck
(tributaries from source 1o ponds A-4, B-5, and C-2) and
final stream standards for Segment 4 of Big Dry Creek (from

Table B-4
NPDES Discharge Limitations for the RFP»
Monthly Weokly Daily
Parameter Average
Effluent Water Samples
{Nonradioactive}
pH 6.0:9.0 SU
Nitrates as N 10 mgA 20 mgA NA
Total Phasphorus 8mgA NA 12 mgt
Biochemicat Oxygen Demand, 5-Day 10 mgA NA 25 mgA
Suspended Solids 30 mgA 45 mgA - NA
Total Chromium 0.05 mgA NA 0.1 mgA
Residual Chlorine NA NA 0.5 mgn
Oil and Grease NA NA Visual
Facal Colilorm - No/100 ml 200 400 NA
a  These limitations are p d as inds of the types of p and ialed limits required by
the NPDES permit. Details of these requirements specific to each discharge localion are given in the referenced
document (EPA84). The daily and monthly limitations indicated cannat be tated with the annual water quality data

summarized in the text.
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Appendix 8. APPLICABLE GUIDES AND STANDARDS

Drinking Water

SOILS STANDARDS

pond outlets to Standley Lake and Great Western Reservoir).
Limits were set for organic and inorganic chemicals, metals
radionuclides, and certain physical and biological parameters
(Tables B-5 through B-7).

Goal standards differ from final stream standards in that the
term “goal” is a qualifier indicating that sufficient data did not
exist at the time of the CWQCC hearing to establish Segment
5 standards. Therefore, a temporary modification based on
existing ambient quality was established until data for
Segment 5 can be collected. Goal is used to indicate that a
temporary modification for one or more of the underlying
numeric standards has been granted. The CWQCC allowed 3
years for the collection of data; this 3-year period will
conclude in February 1993. On the basis of this data, the
CWQCC will establish new standards for Segment 5, which
may or may not be.the same as Segment 4 standards. Goal
standards will be reviewed against the classified stream use
designated in 1990.

In 1976, the EPA promulgated regulations for radionuclides
in drinking water (EPA76a). These regulations were effective
on June 24, 1977, along with primary drinking water
regulations for microbiological, chemical, and physical
contaminants. The intent of the Safe Drinking Water Act was
to ensure that each state has primary responsibility for
maintaining drinking water quality. To comply with these
requirments, the CDH modified existing state  drinking
water  standards to include radionuclides (CDH77,
CDH81). Two of the community drinking water standards
are of interest in this report. The state standard for gross
alpha activity (including radium-226 but excluding radon and
uranium) in community water systems is a maximum of
15 pCi/t or 15 x 109 pCi/m! (5.6 x 10-} Bq/l). Americium
and plutonium, which are alpha-emitting radionuclides, are
included in this limit. The limit for tritium in drinking water is
20,000 pCifl or 20,000 x 10-9 uCi/ml (740 Ba/l).

The standard for plutonium adopted by CDH in 1973 is 2.0
disintegrations per minute per gram (dpm/g) (0.9 pCi/g) for a
soil density of | gram per square centimeter (g/cm?2) for soils
sampled to a depth of 0.318 cm (1/8 in.) (CDH73).
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Table B-5

Colorado Water Quality Control Commission (cwacc)
Water Quality Stream Standards
Effective Date - March 30, 1990

Goal Standards, Segment 5 of Big Dry Creek

Chemical Clagslfication
Physical and Biological

Inorganic

Metals

a Table Value Standard

Barameter
Dissolved Oxygen
H

‘l:eml Cofiforms

Ammonia
{Acute)
{Chronic}

Chlotine

Cyanide .

Sultate as Hydrogen Sulfide
Nitrite

Nitrate

Chloride

Sulfate

Boron

Arsenic_

Cadmium

Chromium lll

Chromium Vi

Copper

Iron (Dissolved)

lron (Total Recovery)
Lead

Manganese {Dissolved)
Manganese {Total Recovery)
Mercury

Nickel

Selenium

Silver

Zinc

CWCC Standards (mgll)

5.0
65-90
2000/100

0.62/FUFPH2
0.06

003
005
.002
10
100
250.0
2500
.75

.05
Ve
.05
VS
™vs
3

10
s

183

e, Fose 3 ) i S

T YRR Y

G

i




Table B-6
CWQCC water Quality Stream Standards - Organic Chemical Standardse (ug/l)
EPA Chronic Gas Chromatography (GC})

Parameter Method Standard Qetaction Levels
Acrylonitrife 625 0.058 15*

Aldrin 508 0.000074 01

Atrazine 608 (®)/507 (¢) 3.0 1.0
Benzidine 625 0.00012 10°
Chlordane 508 0.00046 [3)
Chloroform §02.2 0.19 10
Chlorogthy! Ether BIS : 625 0.0000037 t0*

poT 508 0.000024 [{R]
Dichlorobanzidine 625 001 10
Dieldrin 508 0.000071 01

Dioxin (2, 3, 7, 8B0TCDD} 613 0.000000013 00t
Halomethanes §02.2 019 10
Heptachior 508 0.00028 0.1
Hexachloroethane 525 19 10
Hexachlorobenzene 525 0.00072 10
Hexachlorobutadiene 525 045 10
Hexachlorocyclohaxane, Alpha 505 0.0092 01
Hexachlorocyciohaxane, Bela 505 0.0163 0.1
Haxachlorocyciohaxane, Gamma (lindane} 505 0.0186 0.t
Hexachlorocyclohexane, Technical 505/608 0.0123 05
Nitrosodibutylamine N 607 0.0064 5
Nitrosodiethylamine N 607 0.0008 5
Nitrosodimethylamine N 607 0.0014 §
Nitrosodiphenylamine N 607 4.9 10
Nitrosopynolidine N 625 0.016 10

PCBs 508 0.000079 1.0
Polynudear A ic Hydrocarb 610 0.0028 10
Simazine 608 (b)/507 (€) 40 10
Tetrachlosoethane 1, 1, 2, 2 §02.2 017 10
Tetrachloroethane 502.2 08 10
Trichlosoethane 1,1,2 502.2 0.6 10
Trichlorophenol 2, 4, 6 502.2 ’ 12 10

a In the absence of specilic, numeric standards for non-naturally ing organics, the i dard "no toxics

in toxic amounts* (Section 3.2.22 [1] [d]) shall be inerpreted as zero with enfo based on the ical

quantification lavels {PQLs) for those compounds as defined by the Water Quaiity Control Davtsmn or the USS.
Environmental Protection Agency.

b. Extraction Method.

Analytical Method.

Gas Ch Mass Sp y Method.

graphy

b
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Table B-7 .
CWQCC Water Quallty Stream Standards - Radionuciides®

The radionuclides listed below shall be maintained at the lowest practical level and in
no case shall they be increased by any cause attributable to municipal, industrial, or
agricultural practices to exceed the site-specific numeric standards.

A, Amblent based site-specific dard

Segmant 3 Segment 4 Segment 4
Segment 2 Great Segment § Segment 5
Standley Westarn Woman Wainut
Lake Crook
Gross Alpha 6 5 7 1
Gross Beta 9 12 5 19
Plutonium 03 03 05 .05
Americum .03 .03 .05 .05
Tritium 500 500 500 500
Uranium 3 4 5 10

B. Other site-specific standards applicable to segments 2, 3, 4 and 5:

Curium 244 60
Neptunium 237 30

a Statewide standards also apply for radionuclides not listed above. Values listed are in pCifl.

The EPA has not established a standard for plutonium
concentration but has proposed a screening level of 44.4
dpm/g (19.98 pCi/g) for a soil density of 1 g/em? for soils
sampled to a depth of 1 cm (0.394 in.) (EPATT).

RADIOLOGICAL DOSE
STANDARDS

On February 8, 1990, DOE adopied DOE Order 5400.5,
Radiation Protection of the Public and the Environment, a
radiation protection standard for DOE environmental
activities (DOE90a). This standard incorporates guidance
from the ICRP, as well as from the EPA Clean Air Act
(CAA) NESHAP standards (as impk,mcmed in 40 CFR 61,
Subpart H). Included in DOE Order 5400.5 is a revision of
the dose limits for members of the public. Tables of radia-
tion dose conversion factors currently used for calculating
dose from intakes of radioactive materials were issued in
July 1988 (DOE88a, DOESSb). The dose factors are based
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DOE Derived
Concentration Guides

186

on the ICRP Publications 30 and 48 methodology and
biological models for radiation dosimetry. The DOE Order
5400.5 and the dose conversion factor tables are used for
assessment of any potential RFP contribution to public
radiation dose. On December 15, 1989, EPA published
revised CAA NESHAP standards for DOE facilities
(EPA89). DOE radiation standards for protection of the
public are given in this Appendix and include the December
15, 1989, EPA CAA air pathway standards.

Secondary radioactivity concentration guides can be
calculated from the primary radiation dose standards and
used as comparison values for measured radioactivity
concentrations. DOE provides tables of these DCGs in DOE

Order 5400.5. DCGs are the concentrations that would -

result in an EDE of 100 mrem from 1 year's chronic
exposure or intake. In calculating air inhalation DCGs, DOE
assumes that the exposed individual inhales 8,400 cubitc
meters of air at the calculated DCG during the year.
Ingestion DCGs assume a water intake of 730 liters at the
calculated DCG for the year. Table B-3 on page 180 lists the
most restrictive air and water DCGs for the principal
radionuclides of interest at the RFP.

Plutonium Concentrations. Plutonium concentrations
at RFP represent the alpha radioactivity from plutonium-239
and -240. These constitute over 97 percent of the alpha
radioactivity in plutonium used at the plant. -

Uranium Concentrations.  Uranium concentrations are
the cumulative alpha activity from vranium-233, -234, and
-238. Components containing fully enriched uranium are
used at the RFP. Depleted uranium metal is fabricated and
also is used as a process waste material. Uranium-235 is the
major isotope by weight (93 percent) in fully enriched
uranium; however, uranium-234 accounts for approximately
97 percent of the alpha activity of fully enriched uranium. In
depleted uranium, the combined alpha activity from uranium-
234 and -238 accounts for approximately 99 percent of the
total alpha activity. Uranium DCGs used in this report for

- air and water are those for uranium-233, -234, and -238,
_ which are the most restrictive. .

Environmental uranium concentrations can be measured by
various laboratory techniques. Nonradiological techniques
yield concentration units of mass per unit volume such as
milligram per cubic meter and milligram per liter. Uranium

Rocky Flats Piant
Site Envirof

concentrations given in this report were dcr'gvcd. by
measuring radioactivity from alpha-emitting uranium iso-
topes and are expressed in terms of activity units per unit
volume. RFP data include measurements of depleted
uranium, fully enriched uranium, and natural uranium.

Conversion factors for specific types of uranium can be used
to compare the data in this report to data from other facilities
and agencies that are given in units of mass per unit volume;
however, the resulting approximations will not have the
same assurance of accuracy as that of the original measured
values. Uranium in effluent air from plant buildings is
primarily depleted uranium. The conversion factor for .(hesc
data is 2.6 x 106 g/Ci. Natural uranium is the predominant
species found in water. The conversion factor for water data
is 1.5 x 106 g/Ci.
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. Table C-t
Wwind Frequency Distribution by Percent in 1990, Stability Class As.b.c,d

wind Speed Classes (Knots)

Wind <30 3.0-<60 6.0-<10.0 10.0:516.0 16.0:<21.0 2210 Clags® Total!

N 52 21 0 0 0 0 7.34 18
NNE 7.3 a7 0 0 0 0 1.0t 27
NE 8.7 38 0 0 0 0 12.54 3
ENE 7.0 38 0 0 .0 0 10.86 26
142 58 0 0 0 0 20.03 49

ESE 76 33 0 o £0 0 11.01 27
SE 74 21 0 0 0 0 948 23
SSE 37 6 0 0 0 0 4.28 16
S 29 L 0 0 0 0 382 09

( . SSwW 17 0 0 0 0 0 168 .04
SW 4 4 0 0 0 0 76 .02
WsSw 9 0 0 0 0 0 92 02
w (3 1 0 0 0 0 .76 .02
WNW 9 A 0 0 0 0 1.07 03
NW 16 4 0 0 0 0 19 05
NNW 23 5 0 0 ] 0 275 .07
All 725 215 0 0 0 0 100.00 2.44
a Measurements taken at the 10-meter level from the 61-meter meteorological monitoring tower.
b. The percentage of calm occurrences from this stability class was = 24.1 percent. Calms are speeds

< 0.9 mss (1.75 knots).
: c. Total number of invalid and valid observations in this stability class were 1 and 811, respectively.
~t d. Calms are distributed as per NCDC Star Deck procedures.

L3 Total percent for this stability class.
f Total percent relative to all stability classes.

Percent Occurrence

. 25
; i
! 20 Wind Speed (Knats)
; <30 -]
15 30-<60 [7)
| N
' 10 4
73
5 g 2 s
17
T FEee
° st ) 2w D

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

Wind Direction

Figure C-1 Stability Class A
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!

Table C-2 Table C-3

Wind Frequency Distribution by Percent In 1990, Stabllity Class Ba.b.c.d Wind Frequency Distribution by Percent In 1990, Stabliity Class C=.b.c,d

Wind Speed Classes (Knots) Wind Speed Classes (Knots)

Wind 30 2.0:<60 6.0:<10.0 10.0:<160 16.0-<21.0 221.0 Class® Total! Wind <10 20 <60 6.0-<10.0 01.0-<16.0 16.0-<21.0 210 Class®

.
N 15 39 2 0 0 0 5.62 07 { N 8 4.0 (3 0 0 0 5.43
NNE 28 5.7 5 0 ] 0 8.89 12 \ NNE 16 9.0 7 0 0 o 1ne
NE 32 120 0 o 0 0 15.24 .20 NE 14 104 7 [ 14 o 12.48
ENE 38 9.3 ] 0 0 0 1343 A7 . ENE 21 9.1 3 0 0 0 1151
E 40 159 0 0 0 0 19.92 .26 E 21 133 3 0 0 0 15.70
ESE 4.3 108 2 0 0 0 15.46 20 . ESE 17 10.3 4 1 0 0 1257
SE 29 36 2 0 0 0 6.79 09 SE 2.4 8.7 A 1 0 0 1"nx
SSE 5 2.3 0 0 0 0 27 04 SSE 12 3.0 2 0 0 0 4.28
S 17 7 2 0 0 0 257 03 S 5 21 2 0 0 0 285
SSW 10 11 0 0 0 0 21 03 SSW s 9 2 0 0 0 178
SW 5 2 2 0 0 0 .93 01 ! SW 1 6 K] 0 0 0 97
wsw 7 0 0 0 0 0 .70 o0 i WSwW 4 3 3 0 0 0 .89
w 7 0 2 0 0 0 .93 o i w 2 3 ] 0 0 0 1.15
WNW 7 2 5 0 0 0 139 02 ; WNW 6 5 1 1 Q 0 1.5
NW 5 ki g i) 2 0 147 .02 [ NW 9 17 7 0 0 0 3.28
NNW 7 1 5 0 0 0 233 .03 . R NNW 9 2.0 3 0 ] 0 320
t
All 29.6 67.6 27 0 0 V] 100.00 132 ‘ Al 172 76.4 6.1 3 0 (4] 100.00
a Measurements laken af the 10-mater level from the 61-meter meteorological monitoring towar. a  Measuremenis taken a the 10-meter love! from the &1-meter meteorological monitoring tower.
b.  The percentage of calm occurrences from this stability dlass was = 3.2 percent. Calms are speeds b, The percentage of calm occurrences from this stability dass was « 2.6 percent. Calms are speeds -
5 0.9 mfs (1.75 knots). 0.9 mis (1.75 knots). .
¢ Total number of invalid and valid observations in this stability class were 0 and 441, tespectively. ¢ Total number of invalid and valid observations in this stability dlass were 0 and 1151, respectively.
d Calms are distributed as per NCOC Star Deck procedures. d.  Calms are distrbuted as per NCOC Star Deck procedures.
e Total percent for this stability class. o.  Total percent for this stabilily dlass,
{ Total percent relative to all stability classes. f. Total percent refative to all stability classes.
Percent Occurrence Percent Occurrence
25 16 181 Wind Speed {Knots)
20 Py Wind Spoeed (Knots) 14 5 30 -
" ind Speet nota] -
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. . /s 7|
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e s
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N Figure C-2 Stability Class B .
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Table C-4

Wind Frequency Distribution by Percent in 1990, Stability Class D=.b.c.d

Wind Speed Classes (Knots)

N 7 21 3 27 4 3 9.32
NNE 8 23 26 14 1 0 7.15
NE 1 t9 15 4 o 0 454
ENE ] 12 8 1 0 0 275
E 6 16 7 0 0 0 ‘294
ESE 5 18 19 1 0 0 4.28
SE 5 25 36 B o0 o 7.44
SSE 6 2.0 25 8 1 o 6.5
S 5 13 1. 10 1 0 4.08
SsSw 4 9 7 8 1 0 285
sw 4 ) 7 11 2 0 294
Wsw 3 6 6 26 7 4 515
w 8 5 8 32 18 27 972
WNW 5 7 12 5.9 35 36 15.27
NW 6 10 16 43 12 A 9.09
NNW 5 12 21 2.2 3 0 6.33
Alt 89 222 253 276 8.5 75 100.00
a  Measurements iaken at the 10-mater lovel from the 61:meter meteorological monitoring tower.
b, The percentage of calm occurrences from this stability class was = 3.0 percent, Calms are speeds
< 0.9 ms (1.75 knots).
c. Total number of invalid and valid observations in this stability class were 18 and 16,619, respectively.
d.  Calms are distributed as per NCOC Star Deck procedures.
a.  Total percent for this stability class.
f

Total percent refative lo all stability classes.

Wind Speed (Knots)
<30
Percent Occurrence 3.0-<6.0 [z}
8.0- <100
1 ) [‘j 15.4
10.0- < 16.0 L] -
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-
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Wind Direction
Figure C-4 Stability Class ©
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Table C-5

Wind Frequency Distribution by Percent In 1990 Stability Class E#b.c.d

Wind Speed Classes (Knots)

6.0:<10.0 10.0-<16.0 16.0-<21.0 2210 Class®

cobooooooobooboO

o

617
5.42
374
233
179
210
349
3.90
7.04
702
9.47
1.09
8.45
8.93
10.45
8.64

100.00

Total!

185
162
1.2
.70
.54

105 -
117
21
an
2.84
3.32
2.53
2.68
313
2.89

29.99

N 8 22 32 0 0

NNE 8 22 24 0 0

NE 1 19 12 0 0

ENE 7 12 4 0 0

E 7 8 3 0 0

ESE 3 10 8 0 0

SE 5 15 14 0 0

SSE 7 14 19 0 0

S 9 18 4.4 0 0

Ssw 8 17 45 0 0

SW 1 16 71 0 0

WSW 9 17 84 0 0

W 9 24 5.2 0 0

WNW 14 24 55 0 0

NW 11 28 68 0 b))

NNW 11 24 EX 0 0

Alf 128 288 58.4 0 0

a  Measwements taken al the 10-meter lave! from the 61-meter meteorological monitoring tower.

b.  Tha percentage of calm occumences from this Stability class was = 2.6 percent. Calms are speeds
< 0.9 m/s (1.75 knols).

¢ Total number of invalid and valid obsarvations in this stability class were 7 and 9,978, respectively.

d.  Calms are distributed as per NCDC Star Deck procedures.

o.  Total percent lor this stability dlass.

. Total peicent relative to all stability classes.

Percent Occurrence
12

10

Wind Speed (Knots)
<30 n
3.0-<6.0
6.0- <100 [:]

T4 7
L]
N k- K R
2.3 8 2.1 { |
SN 2lala)

| NS

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

Wind Direction
Figure C-5 Stability Cless E
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Table C-6 ,
wind Frequency Distribution by Percent In 1990, Stability Class Fa.b.c.d

Wind Speed Classes (Knots)

Wind 3.0 30 -<6.0 6.0:<10.0 10.0-<16.0 16.0-<21,0 221.9 Glasg® Totalt

N 7 3.6 0 0 0 0 433 54
NNE 4 18 0 0 0 0 225 28
NE 2 8 0 0 0 K] 106 13
ENE 2 6 0 0 0 0 .79 10
E 2 6 0 0 0 0 .82 10
ESE 1 6 0 0 0 0 a7 .09
SE 3 2.0 0 0 0 ] 2.30 .29
SSE 11 43 0 0 0 0 5.36 87
S 14 7.0 0 0 0 0 843 - 1.05
SSW - 15 7.8 0 0 0 0 9.30 116
Sw 16 7.9 0 0 0 0 9.49 119
Wsw 19 103 0 0 0 0 1216 152
w 20 134 0 0 0 0 15.08 1.89
WNW 18 13 0 0 0 0 13.08 163
NW 14 7.9 0 0 0 0 9.34 117
NNW 7 4.8 0 0 ] 0 544 .68
Al 155 845 0 0 0 0 100.00 12.50
a Measurements taken at the 10-meter level from the 61-meter meteorological monitoring tower.
b. The percentage of calm occurrences from this stability class was = 2.8 percent. Calms are speeds
< 0.9 mis (1.75 knots).
c. Total number of invalid and valid observations in this stability class were 2 and 4,160, respectively.
d. Clams are distributed as per NCDC Star Deck procedures.
e Total percent lor this stability class. .
f. Total percent relalive to all stability classes.
Percent Pccurronca Wind Speed (Knots)
16 <30 [} 154
[ o
1. 3.0-<6.0 ) :
12 “
10
8 s
s
6 o
43 e
4 o e
22 23 ,//
2 1 : - !
u 08 08 o7 U
0 [0 e I s s ) B
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Wind Direction

Figure C-6 Stability Class F
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Table C-7
Wind Frequency Distribution by Percent In 1990, Stabllity Class All 2.b,c.d

Wind Speed Classes (Knots)

Wind <30 30 <60 6.0-<10.0 10.0-<16.0 16.0:<21.0 2210 Class* Total!
N 9 24 25 14 2 2 751 7.48
NNE 10 25 2.0 7 0 0 628 6.25
NE 9 23 1 2 0 0 448 4.45
ENE 9 16 5 0 0 0 3.02 o
E 10 19 4 0 0 0 342 3.40
ESE 7 18 12 1 0 0 3.79 .
. SE 7 2.4 22 4 0 0 5.78 5.76
SSE 8 21 18 A 1 0 .22 5.20
S 8 22 19 5 0 0 544 5.42
SSw 7 20 1.7 4 0 0 484 4.82
SW & 18 2.5 5 A 0 5.58 $.56
wsw 7 21 2.8 13 3 2 751 748
w 8 26 20 18 9 14 9.38 9.34
WNW 8 25 22 3.0 18 18 12.07 12.03
Nw 9 24 28 21 [ 2 9.05 9.02
NNW 8 20 26 11 R} 0 6.66 * 6.64
Al 13.0 346 305 138 4.2 38 100,00 99.65
8 Measurements (aken at the 10-meter level from the 61-meter meteorological monitoring tower.
b. Total number of invalid and valid observations were 28 and 33,159 respectively.
¢ Calms are distributed as per NCDC Star Deck Procedures
d Joint Data recovery rate = 99.9 percant
e Total Number of invalid observations in this stability dass = 28
A Total number of valid abservations in this stability class = 33159

Percant Occurrance Wind Spoed (Knots)
14 <30
3.0-<6.0 1 .
12 60-<100 [}
10.0- < 16.0 [~3
1 160-<210 [T 03
8 >21.0 [l 74 -~
6.2 6.6
6 ™ ST L. sa w S L]

L:H:‘i i

NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

[ ]

]
a-a
L1«

Wind Diraction
Figure C-7 Stability Class - Al
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Rocky Flats Plant
Site Envi R for 1990

HEALTH AND SAFETY
(H&S) LABORATORIES

- Analytical Procedures

H&S Laboratories routinely perform the following unalyses
on environmental and effluent samples:

Total Air Filter Counting (Plutonium specific alpha)
Gas Proportional Counting (Gross alpha and gross beta)
Gamma Spectral Analysis
Alpha Spectral Analysis (Plutonium-239, -238; Ameri-
cium-241; Uraniumn-238, -233, -234)
Beta Liquid Scintillation (Tritium)
N,N-Dimethyl-p-phenylenediamine (DPD) (Chlorine)

- Atomic Absorption (Beryllium)
Millipore Filtration Method (Fecal and Total Coliform)

PuOYL AWM

Procedures for these analyses are described in the Health and
Safety Laboratories Procedures and Practices Manual
(WI82). The procedures for bacteria and chlorine analyses
were developed following EPA guidelines. Soil procedures
were developed following specifications sct forth in Measure-
ments of Radionuclides in the Environment, Sumpling and
Analysis of Plutonium in Soil, Nuclear Regulatory Com-
mission (NRC) Regulatory Guide 4.5. Al new procedures
and changes to existing procedures must be thoroughly
tested, documented, and approved in writing by the manager
of H&S Laboratories before being implemented. Environ-
mental Management (EM) is notified of any major changes
that could affect analytical results.  All procedures are
reviewed annually (or at any time an analytical problem is
suspected) for consistency with state-of-the-art techniques.
Copies of all procedures are kept on file in the office of the
manager of H&S Laboratories.

Samples received for air filter screening are counted wt
approximately 24 hrs and then 48 hrs after collection.
Samples exceeding specified limits are recounted. Iff the total
long-lived alpha concentration for a screcned filter exceeds
specified action limits, the filter is directed 10 individual
specific isotope analysis and/or follow-up investigation to
determine the cause and any needed corrective action.

All water samples, except those scheduled for tritium
analysis, are poured into 1-liter Marinelli containers and
sealed before delivery to the gamma counting arca. Routine
water samples are counted for approximately 12 hrs.
Samples requiring a lower detection limit are counted from
16 t0 72 hrs.
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GENERAL LABORATORY
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Soil samples scheduled for gamma spectral analysis are
dried, sieved through a 10-mesh sieve, weighed, and the
fine portion is ball-milled. The fine portion is then placed in
a 500-milliliter (m1) Marinelli container and counted for at
least 16 hrs.

All samples scheduled for alpha spectral analysis are
analyzed in a similar manner regardless of matrix. Before
dissolution, a known quantity of nonindigenous radioactive

tracer is added to each sample. The tracer is used to °

determine the chemical recovery for the analysis. Tracers

_used include plutonium-236, plutonium-242, uranium-232,

uranium-236, americium-243, and curium-244. The type
and activity level of the tracer used depends on the type and
projected activity level of the sample to be analyzed. All
refractory or intractable actinides are dissolved by vigorous
acid treatment vsing both oxidizing and complexing acids.
After samples are dissolved, the radioisotopes of concern
are separated from each other and from the matrix material
by various solvent extraction and ion exchange techniques.
The purified radioisotopes are electro-deposited onto stain-
less steel discs. These discs ase alpha counted for 12 hrs. If
a lower minimum detection limit is required, samples may be
counted from 72 to 168 hrs, depending on the specific
sensitivity requirement.  Samples that exhibit a chemical
recovery of less than 10 percent or greater than 110 percent
arc automatically scheduled for reanalysis.

Tritium analyses are routinely performed on specified
environmental water samples, as well as on stack effluent
samples. Ten mi of the samples are combined with 10 mi of
liquid scintillation fluid. Environmental and airborne
eftluent samples we generally counted for 120 min.

The General Laboratory routinely performs the following
analyses for environmental monitoring of plant effluent
streams, process wastes, and s0il residues:

1. Metallic elements including tests for 19 cations by
inductively coupled plasma spectroscopic techniques and
17 elements by atomic absorption spectroscopy
techniques (including beryllium in airborne effluent
sample filters).
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Oxygen demand tests on water including total organic
carbon, dissolved oxygen, chemical oxygen demand,
carbonaceous biological oxygen demand, and biological
oxygen demand (5-day incubation).

Nutrient tests including free ammonia, ortho and total
phosphate phosphorus, nitrite, and nitrate anions.

Physical tests, including pH, conductivity, color, total
dissolved solids, suspended solids, total solids, non-
volatile suspended solids, turbidity, and specific gravity.

Soap residues (as alky! sulfonae).

Oil and grease residues, by extraction and infrared or
gravimetric detection, and by visual observation.

Specific chemical propenty or elkement including total
hardness (as calcium carbonate), alkalinity (as hydrox-
ide, bicarbonate, or carbonate), chloride, fluoride,
cyanide, sulfate, and hexavalent chromium,

Radioactive species including gross alpha and beta by
gas proportional detection; tritium by liquid scintillation
detection; total radiostrontium by gravimetric separation
followed by gas proportional detection.  Isotopes of
plutonium, americium, and uranium are determined by
ion exchange and liquid extraction techniques followed
by alpha pulse height analysis.

Volatile and semivolatile compounds from the EPA
Contract Laboratory Program (CLP) Target Analyte List
are analyzed by gas chrommography/iass spectrometry.
Phenols also are analyzed using spectrophotometry.
Polychlorinated biphenyl compounds are analyzed by
gas chromatography.

. Toxic Constituent Leaching Procedure (TCLP)

extractable metals and organics for compliance to land
ban restrictions.

Procedures for these analyses, developed by the General
Laboratory analytical technical siaft, were adopted from EPA-
approved sources or from other recognized authoritative
publications where EPA-approved procedures were not
available. Laboratory operations procedures are documented
in a standard format, approved by the manager of the Rocky
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Flats Analytical Laboratories, and distributed to a controlled
distribution list to ensure that proper testing and approval is
performed before changes are adopted. The Analytical
Laboratories Quality Assurance Program requires annual
review of procedures for consistency with state-of-the-art
techniques and compliance of laboratory practice with
written procedures. In addition, a review is performed
whenever an analytical problem is indicated.

Water samples to be tested for chemical and physical
parameters are preserved and/or refrigerated, when required.
The tests performed include gravimetric, titrametric, calori-
metric, chromatographic, or electroanalytical methods,
following procedures specified in the seventeenth edition of
Standard Methods for the Examination of Water and Waste
Water, Methods for Chemical Analysis of Water and
Wastes, EPA-SW846, or other authoritative publications.

All water samples analyzed for radioactive materials, except
those scheduled for trittum analysis, are acidified immediate-
ly upon collection.

Liquid samples received for gross alpha and beta screening
are evaporated, and the residue is electroplated on planchets
for gas proportional counting. When activities exceed action
guidelines, notification is made, and reanalysis and/or
investigation may be required.

Tritium is measured using liquid scintillation counting.
Counting efficiency is determined using a separately
prepared vial to which is added a known standard tritium
activity.

Strontium is radiochemically separated from the sample
matrix using precipitation techniques. Strontium is deposited
on planchets with a carrier element, and the activity in the
sample is quantified using beta gas proportional counting.

For some liquids such as machine oils, a specified volume is
evaporated, ashed, and the salt residue is taken up in nitric
acid for deposition onto the counting planchet. A correction
factor is determined for each sample to account for self-
absorption effects.

Water samples to be analyzed for metal ions are preserved
with nitric acid and are digested before being analyzed by
atomic absorption or inductively coupled plasma (ICP)
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DETECTION LIMITS AND
ERROR TERM
PROPAGATION

Radioactivity Parameters

methods. Organic toxic specics are determined hy Gas
Chromatograph/Mass Spectrometry/Data Systems following
EPA protocol for volatile organics and semivolatike organics.
Some organics, such as  phenol, are determined by
developing achromaphoric complex und measuring light
absorption at a specific wavelength with a spectrophotome-
ter. Measuring occurs after extraction into an appropriate
solvent phase.

Health and Safety Laboratories have adopied the following
definition for dewection limit, as given by Harley (HA72):

"The smallest amount of sample activity using a given
measurement process (ie., chemical procedure and
detector) that will yield a net count for which there is
confidence at a pre-determined level that activity is
present.”

The minimum detectable amount (MDA) is the erm used 1o
describe the deteciion limit and is defined as the smallest
amount of an analyzed material in a sample that will be
detected with a "b" probability of non-detection (Type 11
error), while accepting an “a” probability of erroncously
detecting that material in an appropriate blank sample (Type |
error). In the formulation below, both @ and B are equal 10

0.05.

Based on the approach presented in draft ANSI Standard
N13.30, Performance Criteria for Radiobioassay (HIESS) the
formulation of the MDA for radioactive analyses is:

MDA =4.65 Sy + 2.71/(T,EY)
aV

where Sg = standard deviation of the population of
appropriate blank values (disintegrations per minute, d/m)

Tg = sample count time (minutes, m)
Es = absolute detection efficiency of the sample detector

Y =chemical recovery for the sample
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a = conversion factor (disintegrations per minute per unit
activity)

(2=2.22 disintegrations per minute per picocurie {d/m/pCi}
when MDA is in units of pCi, and a= 222 x 106
disintegrations per minute per microcuries {d/m/uCi] when
MDA is in units of uCi)

V = sample volume or weight (V=1 if the MDA per sample
is desired)

The major component of the MDA equation is the variability
of the blanks.

Table D-1 shows the various formulas used for alpha data
reduction during 1990. Table D-2 shows the typical MDA
values for the various analyses performed by the H&S
Laboratories. These values are based on the average sample
volume, typical detector efficiency, detector background,
count time, and chemical recovery. MDA values calculated
for individual analyses may vary significantly depending on
actual sample volume, chemical recovery, and analytical
blank used.

For nonradioactivity parameters, various means are used to
estimate a minimum detection limit (MDL) depending on the
parameter measured. MDL is defined as the minimum
concentration of a substance that can be measured and
reported with 99 percent confidence that the analyte con-
centration is greater than zero and is determined from
analysis of a sample in a given matrix containing the analyte.
The MDL for beryllium in effluent air, analyzed using
flameless atomic absorption spectroscopy, is based on a
sample blank absorbance reading. Total chromium in
effluent water samples undergoes a fourfold concentration of
the received sample prior to its analysis using flame atomic
absorption spectroscopy. Its approximate MDL is based on
a net sample absorbance reading of 0.010.

The parameters of nitrate as N, total phosphorous,
suspended solids, oil and grease, and total organic carbon
have MDLs determined by procedural methods found in
EPA-600, Environmental Monitoring and Support Laborato-
ry, Methods for Chemical Analysis of Water and Wastes
(EPA8T7b). Biochemical oxygen demand and pH have
MDLs determined by the minimal readout capability of the
instrumentation that is used. The MDL for residual chlorine




ctl

s = .
Rocky Flats Plant
Table D-1
Formulas for Activity and Uncertainty Calculations for the
Alpha Spectral Analysls Systems
Non-Blank Corrected Somple Activity Blank Corrected Sample Activity
[cs B B a Asi- Al
T : T8 0§
Asim
Cy cg V.222
o Te_
* Blank Corrected Sample Unceriainty
[cs (4:1 Cy cgj "” bsj (35P 4 4i2) 12
—_— — —_— y —
82 T? 82
a5ia Agi —_—  — + - -
Cs cgi {2 Cs cgj|2
s 1 Ts 8
“Sampls inty is the propagated standard deviation ot sample activity using counting statistics.
A« Non-blank comected activily ol taboratory reagent blank lor isotope i expressed as picocuries (pCi) per unit volume.
i = Non-blank d y of lab y reagent blank expressed as pCi per unit volume.
Asi «  Sample activity for isolope i emxessed as pCi per unit volume.
*s « Sampls activity uncerainty exprassed as pCi per unit volume.
Bsi « - Blank coneded sample activity Iov isotope i exp(essed as pCi per unit volume.
bs o  Blank d sample Xp d as pCi per unit volume.
D§ = Activity (dpm) of intemal standard lsuope j added 10 sample.
Cs =  Sample gross counts for isotope i.
.Cq§ = Sample gross counts for intemal standard isotope j.
€8 - Delector background gross counts for isotope i.
CB = Detector background gross courds lor intemal standard isotope j.
Ts =  Sample count time expressed in minutes.
TB =  Detactor background count time expressed in minutes,
V = - Sample unit volume or sample unit weight.
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Table D-2

tive and No

Al

tive Materials

Detection Limits for Radi
Minimum
Datectable Actlvity

Parameter {por sample}
Alrborne Elfiuents
Plutonium-239,-240 1.6 x 10-7uCi
Uranium-234 46x107uC
Uranium-238 3.4 x 107pci
Americium-241 1.0 x 10-7uCi
Tritium (H-3) 2.1 x 106uCi
Beryltium 25x 10'uCi
Ambient Alr Samples
Plutonium-239,-240

7.2 x 108G

Elfivent Water Samples (Radloactive)

Plutonium-239,-240 8.2 x 10-8uCi
Uranium-234 5.0 x 107mCi
Uranium-238 1.5x107nCi
Americium-241 8.9 x 108uCi
Tritium (H-3} 2.1 x 106uCi
Soll Samples (Radloactive) 0.03 pCiigr

Effluent Water Samples (Nonradlosctive)
pH
. Nitrates as N

Total Phosphorus

Biochemical Oxygen
Demand, 5-Day

Suspended Solid

Tolal Chromium

Residual Chlorine

Oil and Grease

Facal Coliform Count

Totat Organic Carbon

Approximate
Sample Volume

Analyzed*

7.340m3b
7.340m30
7,340m30
7.340m3b

14m3
7,340m3b

29,000m3¢

1,000 m!
5,000 m
1,000 mi
1,000 mi
1,000 ml
5,000 ml

10ml

1-5yr

100 ml
4aml
50mt

300 ml
100 mt
100 mt
10mt
1,000 mi
100 m!
5m

Minimum Detectable
Actlvity

(per unit yolume or mass)

02 x 10-15 uCiml
.06 x 10-SpCiml
05 x 10-SuCirml
.01 x $0-35uCi/ml
1,530 x 10-1SpCifml
3.0 x 105 ug/m?d

2002 x 10-'5Cirml

0.78 x $0-%uCimle
.016 x 109 Citmic

.50 x 109uCi/mlc

.15 x 10-9uCi/mic
0.82 x 109 Ci/mlc
017 x 109 Ci/mle
2.14 x 109 Cifmle

0-14SU
0.02 mg#
0.2 mgA

5.0mgA

1.0mgA

0.05 mgh

0.1 mgA

0.5 mgA

1.0 colony/100 mi
50 mgh

a Volume analyzed is usually an aliquoted raction ol the total sample volume collected.

b. Monthly composite.
c. Composite of two biweekly samples.
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REPORTING OF
MINIMUM
DETECTABLE
CONCENTRATION
AND ERROR TERMS

is determined by the procedure found in a publication by
Hach Company, DPD Method for Chlorine (HA83). For
fecal coliform count, MDL is calculated as 4.65 times the
standard deviation of the blank value from the millipore
filter.

Plutonium, uranium, americium, tritium, and berylium
measured concentrations are given in this report. Most of
the measured concentrations are at or very near background
levels, and often there is little or no amount of these
materials in the media being analyzed. When this oceurs,
the results of the laboratory analyses cun be expected to
show a statistical distribution of positive and negative
numbers near zero and numbers that are less than the
calculated minimum detectable concentration for the
analyses. The laboratory analytical blanks, used to comrect
for background contributions to the measurements, show a
similar statistical distribution around their average values.
Negative sample values result when the measured value for
a laboratory analytical blank is subtracted from a sample
analytical result that is smalter than the analytical blank
value. Results that are less than calculated minimum
detectable levels indicate that the results are below the level
of statistical confidence in the actual numerical values. Al
reported results - including negative values and values that
are less than minimum detectable levels - are included in
any arithmetic calculations on the data set. Reporting all
values allows all of the data to be evaluated using appropri-
ate statistical reatment. This assists in idemifying any bias
in the analyses, altows better evaluation of distributions and
trends in environmental data, and helps in estimating the
true sensitivity of the measurement process.

The reader should use caution in interpreting individual
values that are negative or less than minimum detectable
levels. A negative value has no physical significance.
Values less than minimum detectable levels tack statistical
confidence as to what the actual number is, although it is
known with high confidence that it is below the specified
detection level. Such values should not be interpreted as
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crial in the sample, but

being the actual amount of mat
should be secn as reflecting

a range - from zero to the

minimum detectable level - in which the actual amount

would likely lie. These values are

when t

significant, however,

alytical results that

aken together- with other an
at the distribution is near zero.

indicate th

g uncertainty

The error term "b"

"

a" is the analytical blank

; for multiple samples, "a" represents the

For a single sample, "
accounts for the propagated statistical countin

for the sample and the a

Error terms in the form of atb are included with some of
average value (arithmetic mean).

the data.
corrected value

ssociated analytical blanks at the 95

These error terms represent a

percent confidence level.

minimum estimate of error for the data.
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EG:G ROCKY FLATS

£G4 G ROCKY FLATS, INC,
ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORADC

January 28, 1952

Ms. Peg Hooper

U.S. Environmenta! Protection Agency
Supertund Records Center

999 18in Street, Suite 500

Denver, Colorado 60202-2405

Ms. E.E. Dee Bordner

FOI and Privacy Branch
AD234.1, 1G-051/FORS
U.S. Depariment of Energy HQ
1000 Independence Ave, S.W.
Washington, DC 20585

Ms. Will-Ann Lamsens

Rocky Flats Public Reading Room
Front Range Community College
3645 W. 112th Ave.
Westminsier, CO 80030

TRANSMITTAL OF DOCUMENTS FOR PLACEMENT IN READING ROOMS

804020464 « (303) 966.7000
PSL-005-92

Mr. Gary Baughman .
Colorado Department of Health
Room 351

4210 East 11th Avenue
Denver, Colorado 89220

Ms. Ginger Swartz

Rocky Flats Environmental Monitoring Council
1536 Cote Soulevard. Suite 325

Building 4. Denver West Office Park

Golden, Colorado 80401

£ 90 - 287

Enclosed are two documents for your reading room: 1) the Rocky Flats' Plant Site

Envir tal Report for

at Rocky Flats, E 72 ~ﬂﬂ7

year 1990, and 2) a brochure entitled A Closer Look

Please call me al 966-6158 if | can be of funher assistance.

Very truly yours,

Paleis £ L2

Parricia S. Lee
Communily Relations

Enciosures:

wo {2)

cc:

8. Brainard DOE. RFO wio &nc.

T.A. Smith EGAG Rocky Flats w/o Enc.
J.M. Wilson

EGAG Rocky Flats w/o Enc.

DE@ED\WE’
FFB 41990
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