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PREFACE

Yarious nuclear and non-nuclear activities have been conducied &t the Hanford
She since 1943, The most environmentally significant activities have been the
production of nuclear materials for national defense and the associated cheml-
cal processing and management of waste. The U.S. Depariment of Energy
{DOE) conducts effluent moniioring and environments! monitoring at the Han-
ford Slte through contractor grganizations. Results are reported io regulatory
agencles and the public to demonstrale compliance with applicable rules and
regulations. An environmental monltoring program has been conducied at the
Hanforg Site for the past 44 years. Bince 1963, the environmental monitoring
program has been conducted by Pacific Northwest Laboratory (PNL), which is
operated for DOE by Batislle Memorlal Institute. The operations and enginser-
ing contracior, Westinghouse Hanford Company, performs effiuent monitoring
for its faciiities. Pacific Northwest Laboratory performs effiuent monitoring of

its research activities,

From 1948 o 1957, environmental moniioring
results were recorded in quarterly reports; and
since 1958, results have bsen made publicly
available as annual reporis (ground-water
monitering reports began in 1856). Results in
recent years {through 1984) have been pub-
lished as separate reports under the following
tities:

«  Environmenial Surveiflance at Hanford for
Calendar Year (monitoring resulls for the
offsite environs)

- Environmenital Status of the Hanford Site
for Calendar Year {moniioring results for the
onsite envirgns; discontinued in 1584)

«  Ground-Watsr Monitoring at the Hanford
Site for Calendar Year (moniloring resulis for
the onsite subsurface environs; discontinued
in 1984).

Beginning in 1985, these three reports were
combined into ong document that summarized
all the data coliected each calendar ysar.
{Changes in the titie and format of the 1588
report reflect new guidance contained in DOE
Order 5400.1. The 1988 report contains infor-
mation on additional environmental programs
including wildiife resources, meteorology and
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climatoiogy, cultural resources, and the
Hanford Envirenmental Dose Reconstruction
Project. This year's report also contains
additional information on the environmental
status of the Hanford Site {2.g., the stalus of
compliance with snvironmental permits and
regulations).

This report represents a single, comprehen-
sive source of offsite and onsits environmental
data collected during 1988. It contains data
on Hanford effluents, the surface environment,
and ground water, Also included is an
assessment of the 1988 radioiogical doses to
the hypothetical maximally exposed individual
and the jocal population. Appendix C coniains
data with siatistical estimates of varigtion.
Information in Appendix © is intended for
readers with a scientific interest or for those
who wish o evaluate the results in more
detall. Those interested in reviewing the raw
data can do so at the Department of Energy-
Richland Cperations’ Public Reading Room at
the Federal Building, Richland, Washington.

Radionuclide data are expressed as curies,
microcuries, picocuries, or atiocuries. The
curie {Ci} is the fundamental unit used {o
express radioactivity and defines the amount
of a substance present based on its rate of



radioactive disintegration. [A curie is 37 billion
nuclear transformations per second. A micro-
curie (uCi} is one millionth (10%) of a curie. A
picocurie {pCi} is one millionth-millionth (1079
of a curie. An atiocurie (aCi) is one millionth-
millionth-millionth {107'®) of a curie.] Envi-
ronmental monitoring results often involve
extremely small numbers that are best
expressed as picocuries or attocuries.

Metric units are primarily used in the report.

As an additional aid in expressing small num-
bers and variable environmentai results, data
are gfaphed using esthar %mear or iogarrthmsc

correspmﬁﬁng gmb@ Is commonly used in this
report are listed in Table P.1. A more com-
plete account of radionuclides addressed by

TABLE P.1. Radionuclide Nomenclature

Radionuclide Symbol
Antimony-125 1258b
Carbon-14 14C
Cesium-137 37Cs
Cobalt-60 8Co
Europium-154 154Ey
lodine-129 129}
iodine-131 134
Krypton-85 85Ky
Nickel-63 83N
Plutonium-238 238Py
Plutonium-239,240 239,240p
Ruthenium-106 b 211
Strontium-90 $05r
Technetium-88 °Te
Tritium H
Uranium (lotal) U or uranium
Uranium-234 234(
Uranium-235 2350}
Uranium-238 2384}

environmental monitoring can be found in
Appendix G, Tables G.1, G.3, and G.5. Gross
alpha and gross beta resuits are from screen-
ing analyses that measure all alpha- or beta-
emitling radionuclides in the sample, without
specifying the radionuclide present.

Chemicals and the corresponding symbols
used in this report are listed in Table P.2.
Because chermical concentrations are often
very low, they are expressed as micrograms
per liter {ug/L} o1, occasionally, milligrams per
liter (mg/L).

A glossary and list of acronyms and abbrevia-
flons are presented in Appendix A. Acronyms
are spelled out the first time they are used in
gach chapter, except commonly used acro-
nyms, such as DOE and EPA. Applicable
standards and environmental permits are
described in Appendix B. Environmental
monitoring data for 1988 are listed in Appen-
dix C. Sampile analysis procedures are
desecribed in Appendix D. Methods used for
data analysis are summarized in Appendix E.
Methods used for dose calculation in 1988 are
discussed in Appendix F. Appendix G con-
tains the 1888 Hanford effluent data.




TABLE P.2. Elemental and Chemical Constituent Nomencliature

Constituent Symibot
Aluminum Al
Armmonium NH,
Antimony Sk
Arsenic As
Barium Ba
Beryiium Be
Bicarbonats HOG,
Boron 8
Cadmium Cd
Calcium Ca
Carbonate co2>
Chiloride Gh
Chromium (specieg) G
Chromium (tolal) or
Copper Cu
Fluoride F
iron Fe
Lead Pb
Magnesium Mg
Manganess Mn
Mercury Hg
Nicksl N
Nitrate NOy
Phogphate HORS
Potassium 4
Selenium Se
Siiver Ag
Sodium Na
Strontium Sr
Suliate 802>
Vanadium v
Zinc Zn







SUMMARY

Environmental activities at Hanford in 1988
included monitoring and compliance pro-
grams, and related programs such as cultural
resources, wildlife, and meteorology. Monitor-
ing activities conducted at Hanford during
1988 indicated radionuclide concentrations
well below applicable DOE and EPA stan-
dards. Radioactive materials released from
Hanford operations were generally indistin-
guishable from background concentrations in
the offsite environment. Chemical concen-
trations in air were below applicable standards
established by the EPA and the State of
Washington. Chemicals detected in the
ground water beneath the Site can be attrib-
uted to both Hanford operations and natural
background levels. Several chemicals regu-
lated by the EPA and the State of Washington
exceeded EPA drinking water standards
(DWS). The major sections of this report are
summarized in the following paragraphs.

COMPLIANCE STATUS

Several federal, state, and local agencies are
responsible for enforcing environmental regu-
lations at the Hanford Site. Principal among
these agencies are the EPA, the State of
Washington Department of Ecology (WDOE),
and the Benton, Franklin, and Walla Walla
Counties Air Pollution Control Authority.

A number of compliance activities during 1988
were related to the Resource Conservation
and Recovery Act (RCRA) and Comprehen-
sive Environmental Response, Compensation,
and Liability Act (CERCLA). Part A permit
applications were submitted to WDOE for all
facilities that treated, stored for more than

90 days, or disposed of hazardous or radio-
active mixed waste. A Tri-Party Agreement,
initiated among DOE, EPA, and WDOE, will
govern the conduct of the permitting and
cleanup activities at Hanford.

Other compliance activities involved moni-
toring and managing waste to meet
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requirements of applicable environmental laws
including the Clean Air Act, Clean Water Act,
Safe Drinking Water Act, and Toxic Sub-
stances Control Act (see “Compliance Sum-
mary,” Section 2.0).

OPERATIONAL AND ENVIRONMENTAL
HIGHLIGHTS

The Plutonium Uranium Extraction Plant
(PUREX) continued operations in 1988 and
processed 590 tons of irradiated reactor fuel.
The Fast Flux Test Facility (FFTF) achieved a
98.9% efficiency factor while operating most
of the year. The N Reactor did not operate in
1988.

Environmental highlights included nomination
of the Hanford Site for placement on the
National Priorities List (NPL) of CERCLA
sites. In 1988, Congress enacted Public Law
100-605 authorizing a study of the Hanford
Reach of the Columbia River. The law
includes a provision to consider the potential
addition of all or part of the study area to the
National Wild and Scenic Rivers System (see
“Operational Highlights at Hanford in 1988,"
Section 2.2).

ENVIRONMENTAL OCCURRENCES

Onsite and offsite environmental occurrences
(spills, leaks, etc.) of radioactive and non-
radioactive chemical wastes were reported to
DOE by the onsite contractors and to other
federal and state agencies as required by law.
Fourteen occurrences with the greatest poten-
tial for impacting the environment are sum-
marized in this report (see “1988 Environ-
mental Occurrences,” Section 2.3).

ENVIRONMENTAL PROGRAMS
Environmental monitoring of the Hanford Site

and annual reporting of results are conducted
in accordance with guidance from DOE



orders. There were no draft or final environ-
mental impact statements issued in 1988
{see "Environmental Program Information,”
Section 3.0).

ENVIRONMENTAL MONITORING RESULTS

Alr-in 1988, the average Hanford Site peri-
meter concenirations of °H, %98y, *7Cs, and
uranium were numerically greater than levels
measured at distant monitoring stations.
These differences were not significantly dif-
ferent statistically (at the 5% significance
level). Krypton-85 and 2% concenirations
were numerically greater at the perimeter
stations than at the distant stations, and the
differences were statistically significant. How-
ever, even ihe maximum single perimeter
sampie for any radionuclide was only 0.3% of
the applicable DOE Derived Concentration
Guide (DCG){Appendix B, Table B.8). The
total dose from air emissions is compared to
Clean Air Act and DOE dose standards in
“Potential Radiation Doses from 1988 Hanford
Operations,” Section 4.8. Annual average
NO, concentrations at all sampling locations
remained well below federal and Washington
State ambient air standards (see "Air Mon-
itoring,” Section 4.1).

Surface Water-During 1988, iow levels of
some radionuclides continued to be detected
in samples of Columbia River water collected
at Priest Rapids Dam, the 300 Area, and the
Richland Pumphouse. As in past years, radio-
nuclides consistently observed in measurable
quantities in the river water were 3H, 99Sr, 728,
234, 298y, 2984, and 2224¢Py, Concentrations
of 233y, 235, 298, and 299.240Py were similar in
water coliected from both locations. Tritium,
%8r, and "2 concentrations were statistically
higher in water collected at the Richland
Pumphouse than in water from Prigst Rapids
Dam. Al radionuclides observed in Columbia
River water during 1988 exist in worldwide
fallout, as well as in effluents from Hanford
facilities. Tritium and uranium also ocour
naturally in the environment. Concentrations
of radionuclides identified in the river water
during 1988 were below limits established for
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drinking water by the EPA and Washington
State.

Nonradiological water quality parameters
measured during 1988 were similar to those
reported during previous years and generally
within Washington State Water Quality
Standards.

Three onsite ponds were routinely sampled for
radiological constifuents during 1988. Con-
centrations of radionuclides in water coliected
from these ponds were similar o those
observed during past years. Water samples
were coliected from five wells located across
the Columbia River from the Hanford Site that
are used for drinking and irrigation. The
annual gverage cencentration in the wells
were within applicable standards (see “Sur-
face-Waler Monitoring,” Section 4.2).

Food and Farm Producis-Low levels of
radionuclides attributable to worldwide fallout
were found in several foodstuff and farm
product samples during 1988. Concentrations
in samples collected near the Hanford Site
were similar to those measured in samples
collected away from the Site. Foodstufis
irrigated with water taken from the Columbia
River and downsiream of the Site had the
same low radionuclide concentrations as
foodstuffs grown in other areas. Special
samples of selected fruits and vegetables
were collected in 1988 and analyzed for 129},
The concentrations were all below the detect-
able tevel of the analytical method (see “Food
and Farm Product Monitoring,” Section 4.3).

Wiidlife~-Sampiles of deer, fish, gamebirds,
waterfowl, and rabbits were coliected from
areas where potential radionuclide uptake was
considered most likely, or at nearby locations
where wildlife samples were available. Ana-
lytical results of terrestrial wildlife samples
collected during 1988 were similar to radio-
nuclide levels seen in upstream samples. The
dose that a person who consumed any of the
wiidlife sampled could have received, even at
the maximum radionuclide concentrations



measured in 1988, was below app
DOE standards {see “Wildlife Moni toring,”
Section 4.4}.

Soll and Yegetation-During 1988, meas-
urable concentrations of radicnuciides were
detected in onsite and offsite samples of
surface soils and rangeland vegetation. How-
gver, svaluations of the samples provided ne
indication of significant increases in radio-
nuclide concentrations in ofisite sampies that
could be atiributed o Hanford operations (see
“Secil and Vegetation Monitoring,” Section 4.5).

Penetrating Radiation--Dose rates from
external penelrating radiation measured In
iocal residential areas were similar to those
chserved in previcus years, and no coniribu-
tion from Hanford aciivities could be identified.
Measuremenis made near publicly accessible
onsite operation areas and along the Haniord
Reach of the Colurnbia River continued o
show several locations where dose rates wera
higher than those atiributable 1o background
sources but were still well below applicable
DOE radiation protection standards. During
the year, a special study was conducted to
compare the resuils obiained from PNL envi-
renimental dosimeters with other organiza-
tions. The Washington Public Power Supply
System, the Oregon State Health Depariment,
and the Washington Siate Depariment of
Social and Heailth Services all participated
with PNL in the study. The resulis showed
some differences, bul overall there was a
general agreement among the four organiza-
tions (see "Penetrating-Radiation Monitoring,”
Section 4.5).

Effluent Monltoring—The amounts of radio-
aciive and non-radioactive liquids, gases, and
solids released or disposed {o the environ-
ment from Hanford operations are measured
and documenied. The levels are assessed for
compliance with applicable federal, state, and
local regulations and permiis {see "Effluent
Monitoring,” Section 4.7). A list of the quan-
tities of radioactive and nonradioactive
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effiuents released to the snvironment from
Hanford operations in 1988 is provided in
Appendix G.

Potential Rediation Doses from 1988
Hanford Operations-Measured external
radiation exposure and calculated radiation
doses to the public from 1988 Hanford opera-
tions were well below appiicable regulatory
limits. The effeciive dose sqguivalent to the
hypothetical maximaily exposed individual
from 1988 operations was caiculated 1o be
0.08 mrem, compared to 0.05 mrem reported
in 1887. The papuéa%%m sftective dose equiv-
alent frorm 1988 operations was calculated io
be 5 person-rem compared fo 4 person-rem
reporied for 1987. These doses are much
lower than doses racelvad from common
sources of radiation, such as natural back-
ground radiation. They are also much lower
than the DOE radiation protection standards
for protection of the public, which are an
average of 100 mrem/yr for prolonged expo-
sure and 500 mrem/yr for occasional annual
exposure to the maximally exposed individual
{see “Poiential Radiclogical Doses from 1988
Hanford Cperations,” Section 4.8).

CGROUND WATER

Radiological and chemical constiluents in
ground water werg monitored during 1988
throughout the Hanford Site. Monitoring
activities were conducted to 1) determine the
distribution of mobile radionuclides and
niirates, 2) relate the distribution of these
constituents to Site operations, and 3) identify
chemicals present in ground water as g result
of Site operations. To comply with RCRA,
additional monitoring was conducted 1o
assess the impact that specific factlities have
had on ground-waler quality.

Analytical resulls for samples were compared
to EPA Drinking Water Standards (DWS) and
DOE'’s Derived Concentration Guides (DCG).
Ground water beneath the Hanford Site is
used for drinking at four locations. In addition,



water supply wells for the city of Richland are
iocated adjacent {o the southern boundary of
the Hanford Site.

Radiological monitoring results indicate that
gross alpha, gross beta, °H, $°Co, #9Sr, **7¢,
1088y, 28, and '*7Cs concentrations near
operating areas were at ievels above DWS.
Concentrations of 24U and **%U in the 200-
West Area were above the DCG. Concen-
trations of °H in the 200 Areas and ®Srinthe
100-N and 200-East Areas were also above
the DCG. Tritium continued o move slowly
with the general ground-water How and dis-
charge 1o the Columbia River.

Certain chemicals regulated by the EPA and
the State of Washingion were also present in
Hanford ground water near operating areas.
Sampling of new and sxisting monitoring wells
near Richiand water supply wells showed that
concentrations of reguiated ground-water
constituents in this area are below DWS, and

in general below detection lavels (see
“Ground-Water Protection and Menitoring
Program,” Section 5.0).

QUALITY ASSURANCE

Comprehensive quality assurance (QA) pro-
grams were maintained to ensure that the
data collected were accurate and representa-
tive of actual concentrations in the environ-
ment. Standard quality assurance/quality
control {QA/QC) techniques ware used during
the sample collection, laboratory analysis,
data management, and dose calculation
activities. The quality of the dala was verified
by a continuing program of analytical igbora-
tory quality control (QC), interlaboratory cross-
checks, replicate sampling and analysis, and
sampie spliting with other laborateries. The
QA/QC evaluations documented that the
maonitering data were valid (see "Quality
Assurance,” Section 8.0).
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1.0

INTRODUCTION

K. R. Price, R. W. Bryce, and B. N. Bjornstad

The U.S. Department of Energy’s Hanford Site Is located In a rural region of
southeastern Washington and occupies an area of about 1450 km2. The Site
(Figure 1.1) lies about 320 km northeast of Portland, Oregon, 270 km southeast
of Seattle, Washington, and 200 km southwest of Spokane, Washington. The
Columbia River flows through the northern edge of the Site and forms part of
the eastern boundary. The southern boundary of the Site includes the Rattle-
snake Hills, which exceed 1000 m In elevation. Both confined and unconfined
aquifers are present beneath the Site. The main geologic units are the Colum-
bia River Basalt Group, the Ringold Formation, and a series of glaciofluvial
sediments. The Hanford Project was established in 1943 and was originally
designed, built, and operated to produce plutonium for nuclear weapons.

SURFACE CHARACTERISTICS OF THE
SITE

The semiarid land on which the Hanford Site
is located has a sparse covering of desert
shrubs and drought-resistant grasses. The
most broadly distributed type of vegetation on
the Site is the sagebrush/cheatgrass/blue-
grass community. Most abundant of the
mammals is the Great Basin pocket mouse.
Of the big-game animals, the mule deer is
most widely found, while the cottontail rabbit is
the most abundant small-game animal. Coyo-
tes are also plentiful. The bald eagle is a
regular winter visitor to the islands and com-
munities along the Columbia River.

The Columbia River, which originates in the
mountains of eastern British Columbia,
Canada, flows through the northern edge of
the Hanford Site and forms part of the Site’s
eastern boundary. The river drains a total
area of approximately 70,800 km? enroute to
the Pacific Ocean. Flow of the Columbia
River is regulated by 11 dams within the
United States, 7 upstream and 4 downstream
of the Site. Priest Rapids is the nearest dam
upstream of the Site, and McNary is the near-
est dam downstream. (The Hanford Reach of
the Columbia River extends from Priest
Rapids Dam to the head of Lake Wallula near
Richland, which is created by McNary Dam,
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and is the last stretch of the Columbia River
above Bonneville Dam that remains unim-
pounded by a dam.) The width of the river
varies from approximately 300 m to 1000 m.

Flows in the Hanford Reach fluctuate signifi-
cantly because of the relatively small storage
capacity and the operational practices of
upstream dams. Flow rate of the Columbia
River through the Site is regulated primarily by
Priest Rapids Dam, minimum regulated flow
rate of 1000 cubic meters per second (m3/s).
Typical daily flows range from 1000 m®/s to
7000 m?/s, with peak spring runoff flows of up
to 12,600 m%/s. Typical annual average flows
at Priest Rapids Dam are 2800 m?/s to

3400 m®/s. Monthly mean flows typically peak
from April through June and are lowest from
September through October.

The temperature of the Columbia River varies
seasonally. Minimum temperatures are
observed during January and February, and
maximum temperatures typically occur during
August and September. Mean monthly tem-
peratures for the river range from approxi-
mately 3°C to about 20°C over a year. Solar
radiation, water storage management prac-
tices at upstream dams, and water flow rate
dictate, to a large extent, the thermal charac-
teristics of the Columbia River along the
Hanford Reach.
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The Columbia River sysiem has been devel-
oped extensively for hydroslectric power, flood
control, navigation, irrigation, and municipal
and industrial water supplies. in addition, the
Hanford Reach is used for a variely of recrea-
tional activities including fishing, hunting, boat-
ing, water skiing, wind surfing, and swimming.
The State of Washington has classifled the
stretch of the Columbia River from the
Washington-Oregon border to Grand Coulee
Dam {which includes the Hanford Reach) as
Class A and sstabiished water quality criteria
and water use guidslines for this class desig-
nation. Other surface water on the Siis con-
sists of West Lake (a small, natural pond),
Rattlesnake Springs, Dry Creek, and a num-
ber of ditches and artificial ponds created for
routing disposal of waste water.

Hanford's climale is dry and mild; the area
receives approximately 1€ om of precipitation
annually {(see Section 3.4). About 40% of the
total precipitation acaurs during November,
July, August, and September. Ap@r@x&maﬁeiy
45% of alt precipitation from December
through February is snow. The average mini-
mum and maximum temperatures in July are
16°C and 32°C. For January, the average
minimum and mammum temperatures are 6°C
and 3°C.

Monthly average wind speeds range from
about 15 km/h In summer fo 10 kevh in winter
{ses Section 3.4). The prevailing regional
winds are from the northwest, with occasional
cold-air drainags Into valleys and sirong
crosswinds. The region Is a typical desert
basin where frequent strong tempserature
inversions occur at night and break during the
day, resulting in unstable and turbulent wind
conditions.

Land surrounding the Hantford Site Is prmayily
used for agriculture and livestock grazing.
Agricultural lands are found north and east of
the Columbia River and south of the Yakima
River. These areas contain orchards, vine-
yards, and fields of alfalfa, wheat, and
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vegetables. The Hanford Sits north of the
Columbia River contains both & state wildiife
management area and a federal wildlife
refugs. The northeast slope of the Ratlle-
snzke Hills along the southwestern boundary
of the Site is designated as the Arid Lands
Ecology (ALE) Reserve and is used for eco-
togical research by DOE. The areais also
designated 2 National Environmental
Research Park (NERF).

The maior population center nearest o the
Hanford Site is the Tri-Citles (Richiand,
Pasco, and Kennswick}, which is sliuated on
the Columbia River d&wnstmam from the Site
and has 8 population of approximately 90,000,
Approximately 340,000 gew g jive within an
80-km radius of the Hanford Site.  This num-
ber includes people living in the Tri-Cities, the
Yakima area, seversl small communities, and
the surrounding agricultural areas. More
detail on Site characteristics and sctivities is
available in the Hanford defense waste envi-
ronmental knpact sisternent (DOE 1587a),

SUBSURFACE CHABACTERISTICS OF
THE SITE

The DOE operations on the Site have resulied
in the production of large volumes of waste
water that histerically have been discharged to
the ground through cribs, dilches, and ponds.
These discharges have graally influenced
ground-water flow and contaminant movement
in the unconfined aquifer beneath the Sits.
Approximately 2.42 billion L of liquid effluent in
the 200 Areas were disposed to the ground
during 1988, including proceass cosling water
and water containing low-level radicactive and
hazardous wastes. Approximately 0.8 billion L
of liquid effluent in the 100-N Area were dis-
posed to liguid-waste disposal facilities and
the sanitary sewer. Discharge of waste water
to the ground at Hanford began in the mid-
1940s and reached a paak in 1955. Afier
1955, discharge o cribs declined because of
improved ireatmeant of waste streams and
deactivation of various facilities {(Graham et al.
1881). Since restart of the Plutonium Uranium



Extraction (PUREX) Plant and related faciiities
in late 1983, discharge of PUREX-related
effiuents has rasumed.

Subsurface structures, such as cribs, were
primarily used for the disposal of water con-
faining radioactive wastes; surface ponds and
ditches were primarily used for disposal of un-
contaminated cooling water (Graham et al.
1881). A ¢rib is an underground structurs

" designed to receive liquid waste and gliow it to

percolate into the ground dirsctly or through a
connected tile field. Sanitary wastes were dis-
charged to the ground via tile Helds. Most
liquid disposal occurred in the Separations
Areas, which include the 200-East and 200-
West Areas (Figure 1.1). Smaller amounts of
waste water wers disposed in the 100 and
300 Areas. Discharges of waste waler to the
ground in the 400 Area were minimal.

Geologic and hydrologic properties of the sub-
surface, including the stratigraphy and physi-
cal and chemical properties of the host rock,
influence the movement of liquid effiuents.
The geology and hydrology beneath the Site
and the physical nature of liquid efflugnt
movement are described in more detail in the
following sections.

Geology

The Hanford Sile lies within the Pasco Basin,
one of many topographic and structural basins
within the Columbia Plateau. Principal geo-
logic units beneath the Hanford Site include,
in ascending order, the Columbia River Basalt
Group, the Ringold Formation, and a series of
deposits informally referred to as the Hanford
formation. These units are covered locally by
a few meters or less of recent alluvial or wind-
blown deposits. Clder geologic units have
been deformed into a series of roughly east-
west frending folds. The stratigraphic and
structural relationships between these units
arg displayed in Figure 1.2.

Emplacement of Columbia River basalt flows,
which ended in the Pasco Basin approxi-
mately 8.5 million years ago, was followed by

1.4

a period of river and lake sedimentation.
These deposits, which belong to the Ringold
Formation, contain a wide range of sediment
types, with beds ranging from weakly
cemented coarse sandy gravel to compact silt
and clay. The Hanford formation was
depesited later as a result of giant floods
associated with the sudden draining of glacier-
garmmed lakes, located northeast of the
Columbia Plateau. Cataclysmic floods
occurred several or more Hmes over the last
million years. Within the Pasco Basin, the
Hanford formatlion consists of mosily coarse
gravel and sand, and overlies the sroded
surface of the Ringold Formation, but in
places the Hanford formation directly overlies
basall. in the vicinity of the 200-West Ares,
the Ringoid and Hanford formations are sepa-
rated by a well-developed buried soil (Plio-
Pleistocene unit) and fing-grained wind
deposils {early “Palouse” soil).

Hydrology

Both confined and unconfined aguifers are
present beneath the Site. The confined aqui-
fers, where ground waler is under pressure
greater than that of the atmosphere, are found
primarily within the Columbia River basalts. In
general, the unconfined or water-table aquifer
is located in the Ringold formation and glacio-
fluvial sediments, as well as some more
recent alluvial sediments in areas adjacent to
the Columbia River (Gephart et al. 1879).
This relatively shallow aquifer has been
affected by waste-water disposal at Hanford
more than the confined aquifers (Graham

et al. 1881). Therefore, the unconfined aqui-
fer is the most thoroughly monitored aquifer
beneath the Site.

The unconfined aquifer is bounded below by
sither the basalt surface or, in places, the rela-
tively impervicus clays and silts of the lower
unit of the Ringold Formation. Laterally, the
unconfined aquifer is bounded by the basalt
ridges that surround the basin and by the
Yakima and Columbia rivers. The basalt
ridges have a low permeability and actas a
barrier to lateral flow of ground water (Gephart
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FIGURE 1.2. Ceologic Cross Section of the Site {modified from Taliman et al. 1878}

gt al. 1878) where they rise above the water
table. The saturated thickness of the uncon-
fined aquifer is greatsr than 61 m in some
areas of the Hanford Site and pinches out
atong the flanks of the basalt ridges. Depth
from the ground surface to the water iable
ranges from less than 0.3 m near the Colum-
bia River fo over 106 m in the center of the
Site. Elevation of the waler table above mean
sea level for June 1988 is shown in

Figure 1.3,

Recharge o the unconfined aquifer originales
from several sources {Graham et al. 1881).
Natural recharge occurs from pregipitation at
higher elevations and runoff from intermitient
streams, such as Coid Creek and Dry Creek
to the west. The Yakima River recharges the
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unconfined aguifer as i flows along the south-
west boundary of the Hanford Site. The
Columnbia River recharges the unconfined
aquifer during high stages when river water is
transferred fo the aguifer along the river bank.
The unconfined aquifer receives little, if any,
recharge from precipiiation directly on vege-
tated arsas of the Hanford Site because of &
high rate of evapotranspiration from native soil
and vegetation. Howegver, studies described
by Gee (1887) suggest that precipitation may
contribute recharge o the ground water in
argas where soils are coarse exiured and
bare of vegstation.

Large-scale artificial recharge ocours from off-
site agricultural irrigation and liquid-waste dis-
posal in the operating areas. Recharge from
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FIGURE 1.3. Water Table Elevaticns for June 1988 (Evans, Bryce, and Sherwood 1989)

irrigation in the Cold Creek Valley enters the
Hanford Site as ground-water flow across the
western boundary. Ariificial recharge from
waste-water disposal occurs principally in the
200 Areas. Recharge to the ground water
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from facilities in the 200 Areas {including

B Pond and the various cribs and trenches in
the 200 Areas) is estimated to add ten times
as great an annual volume of water to the
unconfined aquifer as is contributed by natural




inflow to the area from precipitation and irri-
gation waters 10 the west {Graham et al.
1881).

The operational discharge of water has crea-
tad ground-water mounds near sach of the
major waste-water disposal faciiities in the
200 Areas. These mounds have altered the
local fiow pattern in the aguifer, which is gen-
eraliy from the recharge areas in the wast o
the discharge areas {primarily the Columbia
River) in the east. Water levals in the uncon-
fined aguifer have changsd continucusly dur-
ing Site operations because of variations in
the volume of wasts walsr discharged. Con-
sequently, the movement of ground water and
iie associated constituents has alss changed
with time,

in addition to the 200 Areas, ground-waler
mounding also occurs in the 100 and 300
Areas. Ground-waler mounding in these
argas is not as significant as In the 200 Arsas
because of differences in discharge volumes
and subsurface geclogy. Inthe 100 and 300
Areas, watsr lgvels are also greally influsnced
by river stage.

Liguid Effiuent Movement

As significant guaniities of liguid effluents are
discharged to the ground at Hanford facilities,
these effluenis percolate downward through
the unsaturated zone 1o the water table. As
effiuents move through the unsaturated zone,
adsorption onio soll particles, chemical precip-
itation, and ion exchange alisnuate or delay
the movement of some radionuclides, such a8
©9Gr, WCs, and #2290y, Other ions, such as
nitrate (NO,’}, and radionuclides, such as °H,
85T¢, and ¥, are not as readily retained by
the soil. These constituenis move through the
soil column at varying rates and eveniually
enter the ground water. Subssguantly, the
more scluble constituents move downgradient
in the same direciion as and at a rals nearly
equal to the flow of ground water. When the
liquid effluents reach the ground water, their
concentrations are reduced by dilution. As
these constituents move with the ground
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water, radionuciide and hazardous chemicai
concentrations are further reduced by spread-
ing {dispersion} and radioactive decay.

MAJOR ACTIVITIES

Four major DOE operaling areas exist at the
Hanford Site fle., 100, 200, 300, and 400
Areas {Figure 1.1} The 100 Arcas include
facilites for the N Reacior and the sight deac-
tivated production reactors along the Colum-
biag River. The reacior fusl reprocessing plant
(PUREX), Plutonium Finishing Plant (Z Planty,
and waste-management facilities are on a pla-
teau about 11.3 km from the river, in the 200
Areas. The 300 Area, just north of the city of
Hichland, contzins the reactor fuel fabrication
faciities and research and development labo-
ratories. The Fast Flux Test Facliity (FFTF) is
located In the 400 Area, approximately 8.8 km
norihwest of the 300 Areg ®

Privataly owned facilities located within the
Hanford Site boundaries include the Washing-
ton Public Power Supply System (Supply Sys-
tem) Hanford Generaling Proledt, adiacant to
X Feacior, the Supply System power reactor
{WPPES-2) and office bulldings, and a low-
tovet radioactive-wasie burial slte operated by
U.8. Ecology on the 200 Aren Plateau. The
Advanced Nuclear Fue! Comp. juel fabrication
facliity is immedialely adiacent to the southem
boundary of the Hanford Sits.

Principat DOE contraciors at Hanford in 1883
Ware:

Westinghouse Hanford Company — respon-
gible for operating the Hanford Enginsering
Deveiopment Laboratory, including the FFTF
test reactor; fabricaling N Reactor fusl and
operating N Reactor; reprocessing fus! and
managing waste; conducting effluent moni-
toring; decomimissioning old faciiities; and
providing Site support services, such as

{a} Boih N Reaclor and fuel fabrication
facilities in 300 Arsa wers inactive in 1988,



security, fire protection, ceniral stores, and
glectrical power distribution.

Battelle Memorial Institule (BMI) — respon-
sible for cperating PNL for DOE, including
research and deveicpment in the physical,
chemical, life, and snvironmental scienceas;
producing advanced methods of nuclear
waste management; and conducting environ-
mental monitoring at the Site.

Kalser Enginsers Hanford Company {(KEH) —
responsible for providing architectural, con-
struction, and enginsering semvices.

ool
*

Hanford Environmenial Health Foundation
{HEHF) — responsible for providing cccupa-
tional madicine and environmental health
support services.

Boeing Computer Services Richland (BCSR)
- rgsponsible for providing computer opera-
tions and support services.




2.0 COMPLIANCE SUMMARY

2.1 COMPLIANCE STATUS

B. A. Paasch, Westinghouse Hanford Company

Seversl federsl, state, and local agencies are responsible for enforcing environ-
menial reguiations at the Hanford Site. Principal among these agencles are the
EPA the State of Washingion Department of Ecology (WDOE), and the Benton,
Eranklin, and Walls Walla Counties Alr Poliution Control Authorily. Thess
agancies lssus permits, review compliance reports, participate in jolnt moniior-
ing programs, ingpect facilities and operations, and direct compliance with ap-
plicable reguiations.

The EPA develops, promulgates, and enforces environmental protection and
technology-based standards and regulations as directed by stalutes passed by
ihe U.8. Congress. In some instances, the EPA delegates regulatory authority
1o WDOE for siate programs which meet or excaed the EPA’s program reguire-
ments. Where regulatory authorily Is not delegated, EPA Region 10 (which in-
cludes the State of Washington and the Hanford Bite) is responsible for review-

ing and evaluating compllance with the EPA regulations ag they periain o the

Hanford SHe.

TRE-PARTY AGREEMENT

The EPA and WDOE are oversseing the
cleanup and permitiing activities at the Han-
ford Site. An agreement between EPA,
WDOE, and DOE, calied the Tri-Party Agree-
mernd, will govern the conduct of these activi-
ties. The agresment addresses those actions
necessary to: 1) achieve ull Resource Con-
servation and Pecovery Act of 1876 (RCRA},
as amended, compliance for the treatment,
storage, and disposal of hazardous wasies
and obtain a final RCRA permit for the
Hanford Site, and 2} cleanup of inactive waste
sites as RCRA corrective actions or remedial
actione under the Comprehensive Environ-
mental Response, Compensation, and Liabii-
ity Act of 1880 (CERCLA}, as amended.

The Tri-Parly Agreement is a consent order
and compiiance agreement that establishes
jurisdictions, autherities, and other legal
responsibiliies between the pariies. An
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Action Plan defines how the parties will work
together, describes the processes and pro-
cedures 1o be followed, defines the unlis to be
addressed, and provides the enforceable
milestones and work schedule for conduct of
work.

COMMUNITY RELATIONS PROGRAM

Cleanup activities regulaied by CERCLA and
RCRA 3004(u}, and permitting and closure
activities regulated by RCRA and the Siate
Hazardous Waste Act will ocour simultane-
ously at Hanford. The DOE, EPA, and WDOE
will conduct community relations activities to
inform and involve the public about the haz-
ardous waste management activities at Han-
ford. it will be necessary o use g variety of
communication technigues to reach the large
number of people interested in the site. A
draft plan for community relations was
prepared in 1988,



RCRA PERMITS

These permits (which specify requirements for
operation, closure, and postolosurg monitor-
ing} are granied by the EPA and WDOE. Per-
mit applications are submitted by DOE o the
regulalory agencies in iwo parls. Pari A iden-
tifies the facility, provides its deésign parama-
ters, and identifies the hazardous waste o bs
handled. Pari B provides detailed facliity
descriptions, describas future operations, and
identifies how the facility will be closed. For
the facilities that will not conlinus o operale
and will be clean closed, oniy Part A applica-
tions and closure plans will be submitied. For
faciliies that will not continue to operats but
wiil be closed with wasts remaining in piacs,
Part A permit applications, closurs plans, and
post closure pians will be submilted. Submis-
sion of & Part A application is required for any
faciiity that continued o manage hazardous
wastes after the wastes becams subjact o
RCRA or slate dangerous waste regulations.
An operaling permit is issued after the EPA
and WDOE have reviewed the submitted
applications and supporting dala, negotiaied
permit reguiremenis, and confinued public
comment on the draff permit. Closure plan
approval follows a similar process.

Al the Hanford Site, Part A permit applications
have been submitied {o WDOE for all known
facilities that realed, stored for more than

90 days, or disposed of hazardous or mixed
waste. Existing facliities that have handled
hazardous waste or mixed waste and are
intended to conlinue operations as trealment,
storage, or disposal facilities will continue fo
operate under interim stalus pending issuance
of an operating permil. Part B permit applica-
tions and ciosure plans are In various stages
of preparation. A number of applications have
been submilted to WDOE and are currently
under review.

HANFORD ENVIRONMENTAL
COMPLIANCE PROJECT

in February 1987, DOE prepared a congras-
sional budget request to establish line-itern
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funding for those capiial improvements
deemed nacessary to achieve compiiance
with applicable environmental requirements at
the Hanford Site. The Hanford Environmenial
Compiiance Prolect, a line item, will provide
$180 million in capital funding in FY 1989
through 1885 for new facility construction and
upgrades o existing faciliies. These capital
projecis primarily support the effort to achievs
ROAA compliance and the congressional
commitmant to discontinue disposal of con-
tarminated liguids 1o the soll column at the
Hanford Site. These Include liguid effluent
reatment and disposal, ground-water monitor-
ing, hazardous waste storags, analviical sup-
pori upgrades, and snvironmenial control
upgrades of existing faciliies. The 1986 sub-
projects within the Hanford Envirenmental
Compliance Projest have been validated for a

- funding level of $12 million.

ENVIRONMENTAL RESTORATION

Within the boundaries of the Hanlford Site,
about 1100 individual Waste Management
Units (Whils) have been identified as requir-
ing ection under RCRA, CERCLA, or g com-
bination of both. In order 1o manage these
1100 WMUs, the Hanford Site has been
divided into four aggregate areas and 78
operable units within the aggregate areas.
The WMUs have sither been assigned to an
operabile unit for epeciiic Environmental
Rastoration remedial actions or associated
with the operable un# for other types of action
such as decontamination and decommission-
ing. The Environmenial Restoration activities
at the Hanford Site include: 1} the Environ-
mental Restoration Remedial Actions Pro-
gram, and 2} Envirorinental Restoration
Decontamination and Decommissicing Pro-
gram, more commonly referred 1o as the
Hanford Surplus Facilities Program,

Under the Tri-Parly Agreement, 18 operable
units have been designated as CERCLA past
practice units, 15 operabie unils as RCRA
Section 3004{u) past practice units, and 44
uniis have yet to be designated. The Tri-Parly
Agreement will stipuiate the schedule for
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conducting investigative and corrective
measuras for both categories of operabls
units.

Six of the 15 operabie uniis involve both
RCRA past practice Whills and the 148
single-shell tank WMUs ,and are located in
the 200 Arcas (Chemical Processing Areas).
During FY 1988-1885, interim stabilization and
isolation of 147 of the 149 gingle-shall tanks
will be accomplished. This includss the
removal of pumpable liquids from 48 of the 81
single-shell tanks not yet stabllized and the
instaliation of interim isclation seals on gl
poriais of the 147 single-shell tanks 1o prevent
liquids from leaking in or out of the portals.
Also included is the developrment of waste
retrieval technclogies for the several types of
single-shell tank wastes with emphasis on
optimizing waste removal while minimizing
parsonnel exposure.

included in the Hanford Surpius Facllities Pro-
gram are the surveiliancs, maintenance,
deconiamination, and decommissioning of
over 100 radicactively contaminated struc-
tures, including surplus production reaciors,
chemical process builldings, and ancillary
structures. Scheduled surveillance and
mainienance ensures that radicactive con-
tamination is controlled in accordance with
DOE orders regarding environmental protec-
tion, safety, and health protection.

Current decontamination and decommission-
ing activities include the 183-H Sclar Basins in
the 100-H Area, the 201-C Strontium Semi-
works Plant in the 200-E Area, and 100 Areas
ancillary faciiifies. Also, the Surplus Produc-
tion Reactor Decommissioning-Environmentat
impact Statement (SPRD-EIS) for decommis-
sioning eight shutdown reactors in the 100
Areas is scheduled for issuance in CY 1988,

UNDERGROUND STORAGE TANKS

The Hanford Site has many underground
storage tanks, including some that are no
longer in use. To comply with CY 1988 prom-
ulgated federal regulations in 40 CFR 280,
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Technical Standards and Corrective Action
Reqguiraments for Owners and Operators of
Underground Storage Tanks, approximately
20 tanks will be removed under the Environ-
mental Restoration program by December 22,
1889. The remainder (approximately 45} must
be tightness tested and upgraded for corro-
sion protection and spill/foverfilt prevention.
Tanks and piping must meet all new lank
standards described in the law by 1888, Not
all storage tanks are affectad by the current
regulations. Excluded or deferred are radio-
active waste tanks, emergency generaior
tanks, and fuel tanks used sxciusively for
heailng. Included are gasoline and diesel
storage tanks used 1o fusl vehicles or for other
purposes not specifically excluded by the
regulations.

CLEAN AR ACT

Alrbormne radionuclide emissions from DOE
{aciliies are regulated by EPA under the
Clean Alr Act, as promulgated by Section 4G,
Code of Federal Regulations (40 CFR) Part
81, National Emisgsion Standards for Hazard-
ous Alr Pollutants, in Subpart H, National
Emigsion Standard for Radionudlide Emis-
sions from DCE facilities. This standard limits
emissions of radionuciidas to air io those
amounts that cause a dose sguivalent of

25 mremiyr to the whole body or 75 mrem/yr
to the critical organ of any member of the
public.

Radioactive airborme emissions from the Han-
ford Site are not covered by a permit but are
monitorsd. These monitoring records are
summarized on an annual basis and sub-
mitted to EPA. No radicactive emissions were
released in CY 1988 that excesded the EPA
Clean Alr Act, DOE dose limits, or Westing-
house Hanford Company administrative
controls.

CLEAN WATER ACT
Liquid effluents discharged from Hanford 1o

surface waiers are regulated under the
National Pollutant Discharge Elimination



System {(NPDES) provigions of the Clean
Water Act. The current permit (WADQ03743)
was issued in 1881 and is being renegotiated
with EPA. The permit covers eight separate
discharges from the Hanferd Site. The moni-
toring requirements and limits for the permit
are listed in Appendix B. Hanford is in com-
pliance with the permit.

SAFE DRINKING WATER ACT

Sanitary water gquality survelilance on the
Hanford Ske s conductad as & joint sffort by
the Hanford Environmental Health Foundation
{HEHF} and PNL. This surveiliance moniiors
the guality of the drinking water on the Han-
ford Bite and evaluates compliance with
applicable regulations. There are 18 indi-
vidual drinking waler systems on the Sile.
Eleven of the sysiems use Columbia River
waler g5 a raw waler source, four systems
use ground waler, and one system a com-
bination of the two.

The water suppliss are monitorsd for the con-
tarminants indicgled in the National interim
Primary Drinking Water Regulations and the
Huies and Reguiations of the Stats Board of
Health Regarding Public Water Sysiems. In
1988, all water supplies were in compliance
with the requirements of the applicable
regulations.

TOXIC SUBSTANCES CONTROL ACT
{TSCA)

The primary compliance reguirements of the
TSCA on the Hanford Site are for manage-
ment of polychiorinated biphenyls (PCBs) and
asbestos. The PCB-containing ransformers,
hydraulic fiuids, specialized lubricants, heat
transfer agents, and machineg tool cutting cils
were used on the Hanford Site. Specific
actions for PCBs ars 1) to continue with
removal of PLBs from slactrical, hydraulic,
and other equipment, and 2) {o identify and
implement a disposal method for PCB-con-
{aminated radicactive waste oil. Asbesios has
been used on the Hanford Site in pipe insula-
tion and building products. Asbesios

abatement activities are in progress on the
site, which are in accordance with the
Occupational Safety and Health Administra-
tion and Washington Industrial Safety and
Health Act requirernents. Procedures, inspec-
tions, and records for PCB and asbestos pro-
grams at Hanford are in compliance with
TSCA requirements.,

SARA REPORTING

The Superfund Amendments and Rsauthori-
zation Act of 1886 (SARA) Titls Hi Introduced
nagw hazardous malerial inventory reporting
requirements under three sections. These
reporiing requirements have been complied
with a8 follows:

» Section 311 - By October 17, 1987, a list
was submitied o the Stale Emergency
Fesponse Commission, the local emergency
planning commities, and the local fire depart-
ment of all reporiable hazardous malerials
present on Site In excess of 4536 kg and all
reporiable extremely hazardous materials
present on Site in quantities for which a
Material Safety Data Sheet is required by the
Cecupational Safely and Health
Administration.

» Section 312 - By March 17, 1988, Hazard-
ous Chemical inventory Forms were sub-
mitted to the State Emergency Response
Commission, the local emergency planning
commities, and the local fire department for all
reporiable hazardous materials present on
Site in excess of 4536 kg and for all reportable
axtremely hazardous malterials. This reporting
must be done annually. {In March 1§82
reporting the threshold decreases from 4536
o 227 kg, and in March 1990 reporting the
threshold decreases 1o 0 kg).

o Section 313 - By July 1, 1888, Toxic Chemi-
cal Release Forms wers submitted to WDOE
and EPA for reporiable chemicals and chemi-
cal categories {i.e., copper and copper com-
pounds) used on Sile in excess of 4536 kg per
year. These forms must be submiited
annually after 1588.



WASTE RECEIVING AND PROCESSING
FACILITY

The Waste Recelving and Processing
{WRAP) Facility for inspecting, assaying, and
treating radioactive solid wasie producing a
fransuranic waste componaent for shipment 1o
the Waste isolation Pilof Plant (WiPPand a
low-level waste component for onsile disposal
is in the conceptual design stage. The con-
struction of WRAP will scour In two phases.

Phase 1 will provide the capability 1o receive,
assay, and package wastes. Oncs opera-
tional in September 1586, phase 1 will allow
for the rermoval of wastes from the current
transuranic waste slorage pads for prepara-
tion prior to shipment o WIPP in New Mexico.
Such action will allow for closure of the sior-

. age pads under BCRA.

Phase 2, which will be operational In Septem-
ber 1888, will provide the treatment sysiems
necessary for both transuranic and mixed
wastes prior to thelr final disposal. Low-level
mixed wasies are currently being stored at
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Hanford awalting RCRA-qualified treatment
and disposal facilities.

HAMFORD WASTE VITRIFICATION PLANT

The RCRA does not aliow for the long-lerm
storage of hazardous wastes which are
restricted from land disposal. The Hanford
Waste Yitrification Plant (HWVP) will be con-
structed in order io treat much of the wasle
currently stored in double-shell underground
storage tanks. The HWVP may alsc be
required 1o eventually reat the wastes that are
retrigved from the single-shell tanks. The
HWVE is presently in the conceplual design
stage and construction is scheduled o com-
mence in July 1881, The high-level waste
fraction resulting from the pretreaiment of the
stored wastes would be immobilized into boro-
silicats glass and stored at the HWYP facility
until a geologic reposiiory is raady to recelve
this waste. The low-level wasts fractions
would be solidified as a cement-based grout
and disposed of near surface in precon-
structed, lined concrets vaulls.
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OPERATIONAL HIGHLIGHTS AT HANFORD IN 1988

R. E. Jaguish

The following are highiights of cperational
activities at Hanford during 1988:

= The N Reactor did not operate during 1988,
The reactor Is now in a “cold standby” condi-
tion that preserves the capability of restar!.
Cperations at the 300 Area reactor fus! fabri-
cation faciiities were also placed in “cold
standby.”

= inthe 200 Areas, the Plutonium Uranium
Extraction (PUREX) Plant operated through-
out the vear reprocessing about 520 melric
tons of iradiated reactor fuel. The Remote
Mechanical-C Line gt the Plutonium Finishing
Plant operated for a total of 4 months, but the
Plutonium Recovery Facillty did not operais.
The 242-A Evaporator procassed high-level
waste for about 8 months, and the Transport-
able Grout Facllity began initial operation in
August and operated about 1 month.

» Thg Fast Flux Test Facility (FFTF) achieved
a 88.9% efficiency factor while operating dur-
ing 1988. The test reactor alsc operated at a
capacity factor of 78.5% and an availability
factor of 81.2%. Several research and labora-
tory facilities operated to support FFTF and
other Hanford facilities.

» The Basalt Waste isclation Project (BWIP)
underwent the first phase of closure and recla-
mation during 1988. Reclamation was begun
at the Near Surface Test Facllity on Gable
Mountain by removing all test equipment, fill-
ing the ming shafts and boxcuts with spoils
originally removed during mining, importing
soil 10 rocky areas, and restoring original con-
tours. The largs drill rig at the Exploratory
Shaft Site was sold, and all material was
removed from the sits. The gravel stabilizer
was removed and the site was recontoured to
maich natural contours. Native grassss and
shrubs were planted to restore original cover.
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Gravel was rernoved from & tota! of 34 bore-
hole sites totaling some 58 acres (22.7 ha}, of
which some 41 acres {16.8 ha) have besn
planted with native species.

« On November 4, 1988, Congress enacted
Public Law 100-608 authorizing & study of the
Hanford Hsach of the Columbia River. The
law directs the Depariment of Interior, In con-
sultation with the Secretary of Energy, io con-
duct a2 study of the Hanford Beach and its
immediats environment {Le., fish and wildiife,
geclogic, scenic, resreationad, natural, histori-
cal, and cultural valuss) and exarnine allemna-
tives for thelr preservation. B alse includes a
provision to consider the potential addition of
all or part of the study area o the National
Wild and Scenic Rivers System. For 8 ysars
after the enactment of this law, interim pro-
isction of the area is provided through a pro-
vision that all existing projects that affect the
study area shall be operated and maintained
o minimize any direct and adverse sffects on
the values for which the river is under study.

= In 1588, negotiations betwesn EPA, the
Washington Depariment of Ecology (WDOE},
and DOE were conducted to establish a Tri-
Party Agreement. The scope of the agree-
ment is to 1) achieve full Resource Conserva-
tion and Recovery Act of 1876 (RCRA) com-
pliance and the final RCRA permit for the
Hanford Sits, including closure of inactive
ROCRA treatment, storage, and disposal facili-
ties and 2} cleanup of inactive wasie sites as
RORA corrective sctions or remedial actions
under the Comprehensive Environmaenial
Response, Compensation, and Liability Act of
1980 (CERCLA). The agreement will:

1} clearly define all commitments with the
regulatory agencies and ensure they are
properly prioritized, 2) provide a basis for
obtaining needed resources, and 3) reflect 2
concerted effort to achieve full reguiatory



compliance and cleanup of the Hanford Sits.
Compiletion of the Tri-Party Agreement is
expected in 1988.

« kore than 30 surplus faciliies at the Han-
ford Site have been demolished/stabilized.
These include support facilities, stacks, and
effluent systems. In 1888, the 117-C Filter
Bullding was demolished, and concrets slabs
at 100-B, 100-D, and 100-F Areas were
removed. Work continued on decommission-
ing of the Strontium Semiworks and the 183-H
Sclar Evaporation Basins. Decommissioning
of the Strontium Semiworks, which began in
1984, is scheduled to be completsd in 1989
when an engineered earthen barrier is placed
over the decommissioned site. Cleanup and
closure of the 183-H Solar Evaporation Basins
began in 1886. Wastinghouse Hanford Com-
pany prepared a closure plan and submitted it
to the WDOE in 1888.

= The National Priorities List (NPL) is an
ordered ranking of CERCLA sites. Sites are
evaluated using the hazardous ranking sys-
tem and placed on the NPL in order of
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decreasing poiential hazard. The hazardous
ranking systern score esiablishes the priority
in which the sites will be funded by the EPA
and remediated. The initial effort toward
proposing Hanford inactive sites {o the NPL
started in 1888 with a DOE report on as3ess-
ment of inactive waste sites at Hanford. The
NPL package for Hanford that was proposed
to the EPA comprised four aggregats areas in
which 337 CERCLA sites have been identi-
fied. On June 21, 1988, EPA Region 10
issued an information bullgtin announcing g
60-day public comment peried for ths pro-
posal packages 1o add the Hanford Site wasie
sites o the NPL. Afler considering all com-
menis, EPA will add the Hanford waste siies
o the NPL i the siles meet established
criteria for the NPL listing. inclusion on the
NPL wili mandate funding and initiation of
cleanup of the four sites.

« Work at Hanford during 1988 also includad
Naticnal Environmental Research Park
{NERP} and Arid Lands Ecology (ALE} studies
and continued operation of varicus national
research and laboratory facilities.



2.3 1988 ENVIRONMENTAL OCCURRENCES

R. Y. Hanf

Onsite and offsite environmenial ocourrences
{spills, leaks, ic.) of radicactive effiusnt mate-
rials during 1888 were reported to DOE by
ensite contractors. Envircnmential occur-
rences of nonradicactive chemical wasliss
were reported to other federal and stals agen-
cles as reguired by law. The specific agen-
cies nolified depended on the type, amount,
and location of the individual occurrences.
Cenerally, effluents were dispersed naturally,
siabilized in exigling waste disposa! sites, or
controlied and clsanad up. In somes casses,
particularly wherg the contaminants may have
reached the ground waler, the environmental
impagct is under continuing cbservation and
evalugtion. Ccourrence reports, including
event descripiions and corrective actions, are
availabie for review in the DOE Richiand
Operations Office (DOE-RL) Public Reading
Room at the Federal Building, Richland,
Washington. The 1988 cccurrences with ths
greatest polential environmenial impacts ars
summarized below.

High Lead Content in 300-Area Weekly
Process Sewer Composlie Sample
{(WHC-UD-88-26-300-1)

About 150 ppb of lead were found in a 300-
Area process sewer composits sample for the
period ending May 24, 1988. A iotal lead
relsase to the process trench of 4.5 kg was
calculated based on the total weekly process
sgwer flow for the week. This amount violated
the Comprehensive Environmental Responss,
Compensation, and Liability Act {CERCLA)
Reporiable Quantily Limit of 0.5 kg per
24-hour period. The DOE-RL, EPA, and
Washingion State Department of Ecclogy
(WDOE) were notified. Investigations by 300-
Area building managers failed to identify the
origin of this lead contamination, and no
mechanism was identified that could have
resulted in contamination of analyzed
samples.
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Decrease in Liguld Level in Waste Tank
Excesds Criterla (WHC-UQ-88-028-TF-03)

A single-walled waste siorage tank located in
the 200-Waest Area was declarad an assumed
leaker when the inlerstifial liguid level ex-
ceaded the 0.08-m decrease criteria. Planned
acHon included stabliizing the fank by transier-
ring all pumpable lguid to a new doubls-
walied tank. NOTE: Informalion was ob-
tained from a prefiminary cccurrencs raport;
the post-investigative final report had not been
issuad gt the time this document was
preparsd.

Unauthorized Release of Water to the
Columbia River (WHC-U0-88-021-SWU-02)

On May 17, 1988, approximately 587,750 L of
water overfiowed from the 182-B reservoir io
the Columbia River via a sewer line from the
decommissioned 105-B Reaclor facility and
the nonpermitted 1904-B outfall. This inten-
tional, but unauthorized, overfiow was the
result of an altempt by a power operaior o
skirn off a small off slick that was floating on
the reservoir surface. This was the first
known overflow of this reservoir and was 2
violation of the EPA's Clean Waler Act (utiliza-
tion of a nonpermitied releass point 1o a navi-
gable water source). A water sample coi-
lecied from the 1904-B outfall showed con-
centrations of *°Co and Cs, but lavels for both
werg below current release limits.

Possible Leak In Wasle Tank
{WHC-UO-88-034-TF-08)

Surface-level measuremenis in a 200-East
Arsa single-walled waste tank indicated that
residual liquid material may have leaked or
gvaporated from the tank. As a precautionary
measurs, surface-level monitoring was
increased, and plans were made o transfer ali



remaining pumpable liquid to anocther storage
unit. NOTE: information was cbiained from a
prefiminary ocourrence report; the post-
investigative final report had not been issued
at the time this document was prepared.

The RBelease of More Than 45 kg of
Ammonia During 2 24-Hour Period
CWHC-UO-88-027-PUREX-05)

Ammonia preduced during a fusl decladding
operation was improperly exhausted when the
lid to a dissolver unit was not properly closed.
This resulted in a releass 1o the atrmosphere
{both inside and outside the Plutonium Ura-
nium Extractor (PUREX) Plant] of approxi-
mately 450 to 635 kg of ammonia. This
excaeded the CERCLA limit of 45 kg per
24-hour period. When personnel realized that
the leak was due to an improperly secured lid,
the dissolver unit was shut down and siabi-
lized. The declad solution was removed, and
the dissolver was refilled with water. No radi-
onuclide limits were exceeded. Any radiation
gxposure {o employees inside the plant was
considersd insignificant because of very low
radionuciide concentrations and short expo-
surg fimes.

& Surface-lLevel! Decrease Is Measured in a
Single-Walled Tank (WHO-UO-88-043-
TE-07)

A single-walled waste storage tank was sus-
pected of leaking when measurements indi-
cated an abnormal decrease in surface levels.
The contents of the tank were removed o
another storage unit. NOTE: Information was
obtained from a preliminary cccurrence report;
the post-investigative final report had not been
issued at the lime this document was
prepared.

2,4-0 Amine Spiil to Asphait, 18 L
{(WHC-UO-88-019-RAM-01)

This incident occurred because a fork-ift
operator failed to use due caution when off-
loading palistized 19-L cans of material. A
can on one paliet was inadvertently punctured

when the operator tried to set another pallet
next to it. A poot of 2,4-D Amine was found
under a paliet after a strong odor was
detected. The arez was immediately cor-
doned off, and an absorbent material was
dispersed io control the spread of the spill.
Cleanup was completad in about 10 days.

Excess Ammonis Gas Releass
{WHC-U0-88-035-PUREX-07)

An ammonia leak in excess of the federal
reporting limit of 45 kg per day occurred at the
PUREX Plant during a test of the ammonia
scrubber system. Planned action included
resetting monitoring alarms lo warn persennel
when ammonia emissions were approaching
regulatory limits and issuing new training
information to plant personnel! o clarify exis-
ting ammonia limits and controls. NOTE:
Information was obtained from a preliminary
ocourrence report; the post-investigative final
report had not been issued at the time this
document was prepared.

A Spiil of 25 L of Everite Formula-ST
{Waste Alkaline Liquid) to a 300-Area
Asphait Parking Lot

Approximately 25 L of a 4.3% sodium nitrite
sclution were released to an asphalt roadway
in the 300 Area when the botiom of a poly-
gthylene carboy broke as it was being ioaded
into a pickup truck. Absorbent material was
used to cleanup as much of the spill as possi-
ble from the pickup and the asphailt. it was
estimated that all but approximately 1.9 L was
recovered. Apparently, this carboy had been
stored outside, and the piastic may have been
brittle due to exposure to the sun. The
amount spilled was a reportable quantity, and
DOE-RL and WDOE were notified. Polyethy-
lene carboys holding liquid wastes are no
longer stored in outside areas.

Tanker Truck Overflows, 38 L
{(WHC-U0O-88-032-B PLANT-01}

About 38 L (48 kg) of aluminum nitrate nona-
hydrate, a nonradioactive acidic liquid, were



spilled onto a blackiopped area when workers
overfilled & 17,790-L tanker truck at the 211
Tank Farm. The contamination was confined
to a small area, stabilized and immediately
cleaned up. However, because the volume of
the spill sxceeded environmental guidslines,
state and federal authorities wera notified.

337 Liters of Gasoline Spilied to the
Ground (WHC-U0O-88-004-R,DAEC-1)

When dispensing gasoline from a lank fruck o
underground storage tanks at the 100-N fuel-
ing station, an employes failed o nolice that
the automatic shutolf on the lanker fruck’s fusl
nozzie failed 1o operale, aliowing 337 L of
gascling to overfiow onto the surrounding
area. An additional small spill cccurred when
the employee filled a second underground
tank using another nozzle and i, too, falled to
shut off. Thess spills were reporiable
because they exceeded the EPA 100-kg
reportable quantity set for dangerous wastes
{the gasoline was designated an ignitable
dangerous waste). To prevent recurrencs, the
defective nozzies were replaced. In addition,
the fuel truck dispensing procedures wers
revised so that the service siation tanks can
only be filied to 90% of their capacily, and a
thorough review of fueling operations and
procedures was conducted.

Suspecied Leak in Hanford Waste Tank
{(WHC-UO-88-028-TF-04)

A single-walled underground waste storage
tank in the 200-East Area was suspected of
leaking when surface-level measuremenis
indicated a drop of 3.18 om over an extended
time. This eguates to the icss of about
10,218 L of material, more then can be
accounied for by evaporation. Several dry
wells located around the iank wers monitored
for increased activily, but no evidence of
activity was detected. Most of the contents of
this tank recently had been pumped ¢ a new
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double-walled storage unit, and the tank had
been sealed to prevent intrusion by liquids.
As a precaution, the remainder of the liguid in
the tank also will be pumped cul. State and
federal authorities were notified of this prob-
lam. NOTE: information was obiained from a
prefiminary cocurrence report; the post-
investigative final report had not been issued
at the time this document was prepared.

A Helease of Nitrogen Dioxide (NO ) Gas
{0 the Atmosphere
{WHC-UG-88-003-PUREX-01)

A solution containing sodium nitrite (NaNG,)
and sodium hydroxide was mixed inadver-
tantly mixed in 2 tank containing residual
amounts of 12-A nitric acid. Heaction of the
these three maleriais generated a large
amount of gas that escaped from the lank via
the vessel veni system and room exhaust
system. When the reaction was noticed, the
tank agitalor was immediately urned off, the
tank contenis were diluted with water, and the
water 1o the tank’s cooling coll was turned on.
Calculations bassd on sample results taken
before and after the incident indicate that
between 45 and 91 kg of NO, gas were gene-
rated during & half-hour period. This amount
was reportable because # exceeded the
CERCLA reportable discharge limit of 4.5 kg.

insecticide Sphi (WHO-UO-88-011-ET-01)

Al the 222-U Building in the 200-West Area,
two 1.0-L bottles of “Vapona” inseclicide were
broken and spilled onto a 0.6-m area of
asphait. When discovered, the spill was
siabilized with an absorbent material, and
possible exposure side-effects were discus-
sed with bullding personnel. Planned action
included the removal of the contaminated
asphalt. NOTE: Information was obtained
from a preliminary occurrence report; the post-
investigative final report had not been issued
at the time this document was prepared.



3.0 ENVIRONMENTAL PROGRAM INFORMATION

3.1 ENVIRONMENTAL MONITORING AT HANFORD

R E Jaguishand R. W. Bryce

Environmental monitoring of the Hanford Siie and annus! reporiing of resulls
are conducted in accordance with guldance from DOE Crders 5480.18, 5484.1,
and 5400.1 (DOE 1886, 1881b, 1888c). H Iz DOE policy to conduct its operations
in an envirenmenially safe manner and o comply with the letier and spirl of
applicable environmental statutes, reguiations, and stendards. DOE orders
require that each sHie conduct monitoring through messurement and calcula-
tion of the effects of site operations on the environment and public health. This
section describes the Hanford environmental moniioring programs.

SCOPE

The scope of environmental moniioring
encompasses all potential effluents, including
chemical and radicactive materials. Moniter-
ing activities are sslecied o be responsive
both routine and potentia! releases of effluents
according to the severily of possible impact on
the environment or public health. Activities
also provide a feedback sysiem o svaluale
the adequacy and sHfectiveness of conlain-
ment and effluent control syslems. The DOE
and appropriate facllity manager are nolified ¥
off-standard conditions or adverse trends are
detected in the environment near operating
areas.

OBJECTIVES
The oblectives of the program are to:

* assess environmental impacts from Hanford
Site operations to the offsite public during
1988 and identify noteworthy changes in the
radiclogical and chemica! status of the
environment

= verify that in-plant conirols for the contain-

ment of radivactive and nonradicactive mate-
rials within controlled areas {i.e., on the Siig)

are adequate
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= monitor to determine polential bulld-up of
long-tived radionuciides in uncontrolied areas
fl.8., off the Site}

= provide information on our aasessment of
the environmental impacts to reguiatory
agencies and the public. The impacts ars
assessed by environmenial monitering and
dose calculations.

CRITERIA

The criteria for environmentsl moniioring are
derived from raquirements sat forth in applica-
big federal, state, and local regulations, DOE
orders, and recommsandations given in the
monitoring gulde published for use at DOE
sites {Corley et al. 1881). These criteria have
besn applied through the use of the concepts
of critical radicnuciides, exposurs pathways,
and exposure rates. Experiencs gained from
envirorumental monitoring activities conducied
at Hanford for over 40 years has also provided
significant support for program planning and
data evaluation.

The primary pathways available for movemsnt
of radioactive materials and chemicals from
Hantord operations to the public are ths
atmosphere, surface water, and ground water.
Figure 3.1 illustrates these potential routes
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FIGURE 3.1. Primary Radiation Exposure Pathways

and the subsequent network of possible expo-
sure pathways to humans. The significance of
each pathway is delermined from data and
modsis that estimate the amount of radioac-
tive material potentially avaiiable o be trans-
poried along each pathway and its resuliant
radiation dose. To ensure that radiological
analyses of samples are sufficiently sensitive,
minimum detectable concentraiions of critical
radionuclides in air, water, and food were
established and appear in Table D.1, Appen-
dix D. Minimum detectable concentrations for
other types of samples are also listed.

MONITORING DESIGN

Environmental monitoring at Hanford is
designed in response o specific characteris-
tics of the Site and its operating facilities.
Operating facilities have effluent control
systems o reduce the amounts of materials
released to the environment and systems o
measure the guantities of effluents that are
released. The history of effluent releases
from each facility and known biological effects
of radiation exposure are used to delermine
what is important to monitor. Environmental




monitoring consists of collecting and analyzing
samples and performing measurmenis of
penetrating radiation. Sslected ground-water
and surface-waler samples are aise analyzed
for hazardous chemicai conslituents. Monitor-
ing at Hanford is designed to meet the objec-
tives of determining the environmential and
public health Impacis of Handord operations,
and is not intended to provide a detalled radio-
logical and chemicat characterization of the
Site or the surrounding area. The monitoring
design iakes into account thal the releases
from Hanford are low and are constantly moni-
torad, Calculations based on efflusnt data
show the @xw@ concenirations off the
Hanford Site fo be low and for most radiony-
clides to be below the lavel that can be de-
tected by monltoring. Past monitoring data
MW %h&t the @@f‘%ﬁ&%‘%’if&@ﬁﬁ& of s’&d‘mm@ @@&

Lt

s;@ia neaf @@amﬁzﬁg famiaizeﬁ and decrease with
distance. At the perimeter of the Site and
beyond, concenirations decreass to the level
whers only a few radionuclides are defectable
{see "Environmental Monitoring Information
Section 4.0} '

Environmental monitoring investigates envi-
ronmental pathways that may contribute o
radiation exposurs of the public. Pathways
are derived from pravious studies and obser-
vations of radisnuciide movement through the
snvironment and through focd chaing, Envi-
ronmenial and food-chain pathways are moni-
tored from near the facilities releasing efflu-
ents {o the location of ofisiie residents. The
maonitoring design at Hanford uses 3 stradified
sampiing approach i monitor these path-
ways. Samples are collected and radiation is
measured according ip thres zones that ex-
tend away from main onsite operating areas to
the offsite anvirons. The Hrst zone extends
from operating facilities o the Sils perimeter.
Alr moniloring stalions surround each operal-
ing arsa because alr iransport is a polentially
criticat pathway for rapid transport of radioac-
tive materials off the Site. Ground walsr is
sampled from welis located near operating
areas and along potential ransport pathways.
in addition to alr and water monitoring,
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samples of soil, native vegetation, and wildlife
are collected and radiation measured fo
determing the effectiveness of effiuent con-
trols and any build-up of radicactive materials
from long-term operations. Onsiie road and
raliroad rights-of-way and retired wasie dis-
posal areas are aiso monitored.

The second monitoring zone includes a series
of sampling stations and ground-water moni-
ioring wells posiioned around the Site perim-
ster. Dala from these sialions document the
levele of radicactivily at the Site bwaﬁayy
Both hazardous chemical and radiclogica
concentrations are measured in gz‘@md»watar
samples. Agricuiture is an imporiant industry
near the Site; therefore, milk, crops, soil, and
native vegetation are monitored to detect any
influsnce from Hanford on locally produced
food and farm products.  The Columbia Biver
is included in the second zone. River waler is
monitored upstream of the Site and at Rich-
land whers It is used for public drinking water.
Waiter pumped from the Columbia River for
irrigation is also monitored. Waler quality ,
monitoring Is performed by the U.S. Geologi-
cal Survey {USGS) at the Priest Rapids Dam
and at Richiand.

The third monitoring zons consists of nearby
and distant community locations within an
&0-kamn radius of the Site. Monitoring at com-
munities provides an assurance fo the public
that Hanford effluenis are monitored and
radienuciide conocentrations are recorded at
populated areas. Distant iocations are also
monitored to provide data to compare with
data collected from the Site perimeler and
onsite locations.

The potential radiation doses received by the
public are calculated from environmental
monitoring data when Hanford-related
radionuclide concenirations are measurable.
However, data from the offsite environs and
communities near the Site usually do not
indicale a measurable effect from Hanford
operations. When concentrations are oo low
to be detecied by monitoring, potential radia-
fion doses o the public are caloulated using



data from effluent measurements and com-
puter models. The computer models are
specific to the Hanford Site and vicinity and
include local dietary habits and recreational
use of the Columbia River. These models
simulate the movement of radioactive mate-
rials through the environment, food pathways,
and consumption by the pubiic, and estimate
the resulting radiation dose. In addition, the
dose from the alr pathway must also be cai-
culated with AIRDOS-EPA and PADRISK
models specified in DOE orders.

PROGRAM DESCRIPTION

Environmental monitoring provides for the
measurement and interpretation of the impact
of Hanford operations on ihe public and the
onsite and offsite snvironment. Numerous
samples were coliecied and analyzed
according o a predefined plan. Measured
concentrations of radioactive materials were
comparsd to applicable standards, concen-
{ration guides, natural levels of radiation, and
results of other monitering organizations. The
program was designed to examineg significant
exposure pathways, including direct radiation

exposure from operating facilities. Radiologi-
cal impacts, based on environmental monitor-
ing or effluent monitoring and modeling, are
gxpressed in terms of radiation dose.

Table 3.1 summarizes the geographic distribu-
tion of sample types and measurement loca-
tions. Schedules, records, and dala were
maintained in a computer system. In addition,
unscheduled work was conducted in response
to specific needs.

Laboratory analyses of samples for radioactv-
ity and chemicals were conducted by U.S.
Testing Company, inc. (UST), Richiand,
Washington. Anslyses of environmental
dosimeters for penetrating radiation were
performed by PNL. Ground-water sample
analyses werg performed by PNLU's analytical
iaboratories, Hanford Environmental Health
Foundation (HEHF), and UST. Waler quality,
iemperature, and flow rates for the Columbia
Piver were determined by the U.S. Geological
Survey {LISGS). Quality assurance {QA} was
an integral part of the program. Deialls on
sampling, analysis, measurement, dose
assessments, and QA are discussed in the
sections that follow.

TABLE 3.1. Routine Environmental Sample Types and Measurement Locations

Sample Locations

Total Nearby Distant
Number Onsite  Perimeter  Communities  Communities
Air 50 21 14 ] 8
Ground Water g824 624
Columbia River 4 1 2 1
lrrigation Water L] 1
Drinking Water 12 8 4
Ponds 3 3
Foodstuffs 7 4 1 2
Wildlife 12 11 1
Soit & Vegetation 38 15 i4 3 6
Dose Rate 90 30 45 g 8
Waste Site Surveys 73 73
Railroad/Roadway Survey 16 18
Shoreline Survey 14 14




3.2 ENVIRONMENTAL STANDARDS AND PERMITS

R. E. Jaguish

RADIATION PROTECTION STANDARDS

Operations at the Hanford Site are controlied
to conform o various federal and siate stand-
ards and permits. Radiological releases are
reguiated by DOE orders pursuant fo the
Atomic Energy Act, the Clean Alr Act, and the
Safe Drinking Water Act. Nonradiclogical
releases are subject {o the same state and
federat laws and regulations as any civilian
facility.

Environmental radiation protection standards
are published in DOE Order 548C.1A (DOE
1981a). In 1985, DOE issued a revision to
this order that Incorporates a system for eval-
uating and controliing radiation exposures io
members of the public in unconirolied areas.
The revigion is based on recommendations of
the international Commission of Radiation
Protection (ICRP 1877; 1979-1982). These
revisions are contained in a DOE directive,
“Radiation Standards for Protaction of the
Public in the Vicinity of DOE Facilities,” Revi-
sion 1, September 3, 1985 (see Table B.5,
Appendix B). The standards limit exposure o
members of the public to 100 mrem per year
for prolonged exposures and to 500 mrem per
year for maximum occasional exposure (not to
exceed 5 consecutive years). These stan-
dards also limit whole-body dose to 25 mrem
per year for air pathways, in compliance with
40 CFR 61, Subpart H (EPA 1983). Dcse cal-
culations reflecling the revised standards are
now calculated using 50-year Committed
Dose Equivalent Factors and Effective Dose
Equivalent Factors (DOE 1988a, 1988b). The
racdionuclide concentration guides for air and
water in DOE Order 5480.1A are no longer
current. instead, DOE has prepared draft
tables of Derived Concentration Guides
(DCG) that are similar in form to the tables in
DOE Order 5486.1A but reflect the new
standard.
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The Nationa! interim Primary Drinking Waler
Hegulations of the Safe Drinking Water Act
and the State of Washington regulations have
limite for radionuciides and chemicals in drink-
ing water. For man-made radionuclides, the
dose limit from drinking waler is 4 mrem/fvear
o the whols body or any internal organ. The
details of the radionuclide and chemical limits
are described in Tables B.2 and B.3,

Appendix B.
ENVIRONMENTAL PERMITS

A National Pollutant Discharge Elimination
System (NPDES) permit is required for dis-
charges to surface waters of the United
States. The original Hanford NPDES permit
was issued by the Environmental Protection
Agency (EPA) in 1877. The current permit
{WALDU3743) was issued in 1981, and is
being renegotiated with EPA at this ime.

There are eight separate discharges included
in the Hanford NPDES permit. Those dis-
charges (outialis) are:

003 — 181KE inlet screen backwash (100-K
Area)

004 — 1808K outfall (100-K Area}

005 — tank farm storage water overflow
{100-N Area)

006 — 182N Building drain (100-N Area)

007 — 181N inlet screen backwash {100-N
Area)

008 — raw water refurn line (100-N Area)

013 — PNL fish farm (30C Ares}



N-Springs — A nonpoint source along the
river bank emanating from the deactivated
13C1N and operating 1325N cribs {100-N
Area).

The Hanford NPDES permit includes require-
menis for sample collection frequency and
analyses 1o be performed on sach sample.
Each sample reguirement has an associated
NPDES permit limit, and each cuifall has dii-
ferent gample reguirements. Sgmple require-
ments include temperature, flow, pH, free
avaliable chiorine, uital suspended solids, o,
greagm iron, ammonia, end chromium. Sam-

pling activities for sach outfsll are surmmarized
and reporied to EPA on & monthly basis.

A Prevention of Significant Deterloration
{PSD) permit is reguired for the discharge of
airbome conlaminanis In excess of levels
specified In 40 CFR 52, Prevention of Sig-

nificant ae’zeﬁﬁra%m of Alr Quagty ‘m@ ond y
Hanford Site w;a;s %ss&ed by EPA in *%%Q
This permit covers nonradicactive emissions
from PUREX and the UO, Plant limiting the
oxide of nitrogen QMB ) fmm the facilities. Any
modifications io this permit must be approved
by the Benlon, Franklin, and Walla Walla
Counties Alr Poliution Conlrel Authority and
the WDOE.

The PUREX Plant and UQ, Plant stacks are
monitored for NO,_ and gas flow rates. Moni-
tored rates must fall within permit parameters.
Any excess emission reports are submitted o
EPA on a guarierly basis. One PSD violation
(UO Mo. 88-31) occurred in CY 1988,

Regulatory compliance with the Hesource
Conservation and Recovery Act of 1878
{RCRA) for hazardous waste treatment, sior-
age for more than 50 days, or disposal faciil-
ties is implemented through acguisition of
permits. Thaese permits, which specify
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requirements for operation, closure, and post
closure cars, are granted by EPA and WDOE.
Permit applications are submitted by DOE o
the regulatory agencies in two parts: 1) PartA
identifies the facility, provides its design ca-
pacity, and identifies the hazardous wasts 1o
be handied and 2} Pan B provides detailed
facility descriptions and identifies futurs opera-
fions and how the facility will be closed. Sub-
mission of a Part A application allows for con-
tinued operation of facilities under interim
status. A permit for continued operalion is
granted after an EPA and the WDOE review
of submitted applications, the collection of
additional information to support the applica-
tions, negotiations regarding permit require-
ments, public review, and a formal final deci-
sion on the applications.

At the Handord Site, one Part A application
with 58 reatment, slorage, and disposal
groups has been submitied to the WDOE for
alt known faciiities that freated, stored for
more than 90 days, or disposed of hazardous
or radicactive mixed waste except radicactive
mixed waste beforg November, 1887. Those
tacliities handiing hazardous waste that will
continue futurs operations as treatment,
storage, and disposal facilities will operale
under interim status and will be permitied only
for closurs of the past practice unils as out-
fined in the Tri-Party Agreement Action Plan.
Part B permit applications or closure plans
have been submitted for 29 facilities.

The Hanford Siie also has two permits for
wildlife and fish sampling. These are 1) Sci-
entific Sludy or Collection Permit No. 131
issued 1o PNL by Washington Stale Depart-
ment of Wildlife for the collection of wildlife,
including fish for environmental monitoring
purposes and 2) Federal Fish and Wildlife
Permit No. 871877 issusd fo PNL by the U.S.
Fish and Wiidiife Service.




3.3 ENVIRONMENTAL IMPACT STATEMENTS AND ENVIRONMENTAL
ASSESSMENTS

R. E. Jaguish

No draft or final environmental impact statements (EiS) covering Hanford activities were com-
pieted in 1888. The Record of Dedision {(ROD) for the Hanford Defense, Transuranic, and Tank
Wasle EIS {1987a) was issued in April 1888.
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3.4 RELATED ENVIRONMENTAL ACTIVITIES

J. C. Chatters, D. J. Holtink, and W. . Rickard

WILDLIFE RESOURCES

The Hanford Site consists of mostly undevel-
oped semiarid land with a few scallered clus-
ters of industrial bulidings connecled by a
surface network of roadways, railroads, and
glectrcal transmission lines. The intervening
land supporis sagebrush/grass vegetation that
provides food and cover for native species of
wiidlife whose populations have generally
been diminished elsewhere in southsastern
Washington largely becauss cultivated crops
have replaced slands of native sagsbrush/
grass vegetation.

The obiective of the Wildiife Rescurces Prgj-
act is to monitor rare, threatened, or endan-
gered species; o monitor species of wildlife
and fish that ars valued as commergial,
recreational, or aesthetlic resources; and io
monitor those species that can be used as
biclogical indicators of toxic and hazardous
materials in the environment.

The Columbia River as Fish and Wiidiifs
Habitat

The Hanford Reach of the Columbia River is
the iast unimpounded ssegment of the Colum-
bia River in Washingion State, and its shore-
line remains mostly undeveloped. It provides
habital for wildlife populations as well as fish.
The Hanlerd Reach is also being considered
for status as one of the natien’s wild and sce-
nic rivers {(HR 3614). it provides the most
important area in the main stem Columbia
River for fali-spawning Chinocok salmon
{Oncorhynchus tschawyischa). The number
of redds has been counted by aerial flight sur-
veys gach autumn since the 1940s by DOE
and its predecessor agencies. In recent
years, the number of salmon redds (shaliow
basins in river gravels scraped by aduit sal-
mon) established in the Hanford Reach has
dramatically increased (Figure 3.2). The
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FIGURE 3.2. Counts of Chinook Salmon
Spawning Redds in the Hanford Reach ¢f the
Columbia River, 1847 Through 1988

increase is attributable to the coordinated
efforts of various federal and stale agencies,
indian tribes, and others dedicated to
maintaining Columbia River salmon runs.

The bald eagle {MHaliaeeius lsucocephalus) is
listed as a threalened species in the State of
Washington by the U.S. Fish and Wildiife Ser-
vice and the Washingion State Department of
Wildlite. Bald eagles have historically spent
winter months along the Hanford Feach and
have been counied by aerial flight surveys
since 1961, In recent years, the population of
winlering eagies has increased {Figure 3.3).
This can be attribuled {0 an increased food
scurce provided by increased numbers of
spawned-out salmon carcasses. Other fac-
tors that encourags the use of the Hanford
Reach by bald eagles are the pressnce of a
few tall trees near the river that provide day-
time perches and nighttime roosts, and the
isolation from threatening human disturbances
provided the perch sites by the limited-access
reguiations enforced by Hanford Site security.
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FIGURE 2.3. Maximum Numbers of Bald
Eagles Seen Along the Hanford Reach of the
Columbia Biver During Aerial Flights in Fall
and Winter Months, 1861 Through 1887

The Greal Basin Canada goose {Branta
canadensis moffitt ) is valued as a racrea-
tional resource and alsc gs an asgsthetic
resource. Canada geese have hislorically
nested on the sparsely vegetated islands in
the Hanford Reach of the Columbia River.
Goose nests established on these islands
have been counted each year since 1983 by
searching each island on foot during the
spring nesting season (Figure 3.4). Over ihis
period, the nesting population has varied from
year to year, but there has been a shift in
island use by nesting geess. Inthe 1850s
and 1960s, the islands upstream from Ringold
had more nests; however, in the 1970s and
1980s, the islands downstream have received
most of the nests. The shift is attributed o
persistent coyote {Canis lairans) intrusion to
the upsiream islands.

Sagebrush/Grass Vegetation on the
Hanford Site as Wildiife Habliat

Elk {Cervus elaphus) were not inhabitants of
the Hanford Site when i was established in
the early 1940s. Elk first appeared in 1972,
probably from Cascade Mountain herds, and
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by 1877 they had established a small breed-
ing population on the Arid Lands Ecology
{ALE) Reserve, a protecied portion of the
Hanford Site used for ecological research. in
the absencs of predators and competition for
the grasses and other forage planis by graz-
ing livastock, the herd rapidly increased. Elk
rom the ALE Reserve easily crossed fences
built to exciude livesiock, and they damaged
many newly planted orchard frees on private
property adjacent lo the reserve. To reduce
damage o orchards, an autumn hunting sea-
son was established by the Washingion State
Depariment of Wildlife on the privade lands
bordering the reserve. Hunting reduced the
size of the herd to approximately 40 animals
in the fall of 1988. The size of the sk hard
now is probably within the capacity of the ALE
Flesarve {0 sustain the herd without incurring
pennanent damage 1o the forage resource,

The Hanford Site provides nesting sites, trees,
cliffs, powerlines, and sagebrush/grass habital
for red-talied (Buteo jamaicensis), Swainson’s
{Butgo swainsonil), and ferruginous hawks
{Butec regalis) (Figures 3.5, 3.6, and 3.7},
Hawk populations have been diminished else-
where in eastern Washington due o the loss
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FIGURE 3.4. Number of Canada Goose

Nests Established on islands in the Hanford
Reach of the Columbia River, 1953 Through

1688
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FIGURE 3.5. Nesting Pairs of Red-Talled
Hawks
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FIGURE 3.8. Nesting Pairs of Swainson's
Hawks
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FIGURE 3.7. WNesiing Pairs of Ferruginous
Hawks

of suitable nest sifes and habitat sultable dur-
ing the brood-rearing season when parent
birds forage o fead their young.

In recent years, the number of nesting ferrugi-
nous hawks, a species with a very low popula-
tion in Washington State and listed as endan-
gergd by the Washington State Department of
Wildiife, has increased {Figura 3.7). The
increase is atirbbuted 1o the hawks’ accept-
ance of recently constructed slectrical trans-
mission line towers as nasting sites.

CULTURAL RESOURCES

The purposs of the cultural rascurces monitor-
ing is o maintain compliance with the Mational
Histeric Prezervation Act, the Archasological
Fesources Protection Act (ARPA), and the
Amegrican indian Religious Freedom Act. A
cultural resource Is any phenomenon having
gdemonsirable association with prehisiory, his-
torical avents or individuals, or esdant cultural
systems. This includes archasciogical sites,
districts, and objects; standing historic strug-
iures; iocations of important historical events;
and places, objects, and living or nonliving
things that are imporiant to the practice and
continuity of traditional cultures. Monitoring
activitiss include 1) reviews of all proposed
land-disturbing projects to assess potential
impacts to cultural rescurces {Section 108
Feviews) and 2) pericdic inspections of known
archaeclogical and historical sites 1o deter-
ming thelr condition and the effects of land
management policies on the sites (Section
110 Monitoring).

Section 106 Reviews were initiated for 150
projects in 1988, of which 133 were completed
during the calendar year. Twenty-three of the
casss affected undisturbed ground, and
archasological surveys were conducted.
Another ning casses required monitoring by an
archaeologist chserver during earth disturb-
ance. The remainder consisted of either facil-
ities mainienance or new construction in
industrialized areas and did not entall new dis-
iurbances o the landscape. The majority of
reviews wers of projects in the 200 Arsas
{69%;} and 100 Areas (19%). Sixteen pre-
historic archaeological sites and five historic
archaeological sites were discovered.

Pianned locations of six projects intersecied
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archagological and/or historic sites. impacis
to these sites were avoided by relecating the
projects or through easement agreements.
On four occasions it was necessary 1o consuit
with indian tribes over potential impacts of
projects on sites or landscapes imporiant {o
their culfure or religion. In each case it was
possibie io incorporate Indian concerns inlo
plans for protecting or avoiding culturally
significant properties.

Section 110 Moniloring is a new project that
pegan in the last quarter of 1938, Hs purposs
is to determing the current condition of known
archasological and historic sites 8o that the
impact on them from future Site management
policies can be assessed from pericdic future
re-inspections. An imporiant aspect of Sec-
tion 110 Monitoring is 1o ideniify siles that are
being locted by artifact collectors so that law
enforcement personnel can increase site sur-
veiliance and apprehend viclators of ARPA,
Additional cultural resource sites are being
discovered in the process of monitoring: some
racorded sites can no lenger be located and
will be removed from site lists. During the first
year of Section 110 Monitoring, 42 sites have
been chosen for inspection by a siratified ran-
dom sampling design. Siratification for sam-
pling was based on site functional type {8.g.,
houss pit camp, fishing camp, etc.} as
described in the site record forms of the Office
of Archaeclogy and Historic Preservation in
Olympia, Washington. Thirleen sites have
been inspected thus far, resuliing in the
removal of six from site records as spuricus.
An additional nine sites have been discov-
gred. Two of the inspected sites had been
losted during the calendar year, stimulating an
gffort to increase surveillance by the Hanford
Patrol.

METEOROLOGY AND CLIMATOLOGY

The objective of the Msteorological and
Climatological Services Project is to maintain
a staff of professional meteorciogists who will
operate the Hanford Meteorclogy Station
{HMS} and be responsive to the meteorologi-
cal and climatological needs of DOE Richland

Cperations Office (DOE-RL) and its Hanford
Site contractors in the areas of emergency
response, synoptic weather forecasts {i.e.,
production, general and severe weather), and
climatologicai data requiremenis. With
respect {0 the annual environmental report,
the Meteorclogical and Climaiological Ser-
vices Project provides the metsorclogical data
{i.e., wind speed, wind direction, and aimos-
pheric stability) for caloulating the atmospheric
dispersion used in dose calcuiations.

General Climatology of the Hanford 4rea

Hanford's climate is dry and mild; the Site
raceives approximately 18 om of precipitation
annually and about 40% occurs during
Movember, December, and January. Only
10% of the total annual precipiiation falls in
July, August, and Seplember. Approximalsly
45% of all winter season precipitation Is snow.
The averags minimum and maximum fem-
peratures in July are 18°C and 32°C. For
January, the average minimum and maximum
temperatures are -8°C and 3°C.

Monthly average wind speeds range from
about 153 km/h in summer 1o 10 km/h in winter,
The prevailing regional winds are from the
northwest with occasional cold-air drainage
into valleys and strong crosswinds. The
region is a typical semiarid climate where
frequert strong temperature inversions occur
at night and break during the day, resulting in
unsiable and turbulent wind conditions.

1988 Climatology

The year 1988 was one of the warmest on
record at the HMS. Eight months were
warmer than normal. Only 2 months had ave-
rage temperatures that were 0.3°C or more
below normal. The average annual {empera-
ture for 1988 of 12.7°C was 0.9° above normal
{11.8°C) and was the seventh warmest since
record-keeping began for the Hanford region
in 1812, The years 1934 and 1958, which
averaged 13.4°C, were the warmest years;
while 1685, which averaged only 8.8°C, was
the coldest.
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Precipitation for 1988 totaled 10.5 om, 66% of
normal {15.8 cm); it was the driest vear since
1976 when oniy 7.6 om of precipitation werse
recorded {the drisst year on racord). Calen-
dar year showiall tolaled 23.8 cm; normal is
34.8 om. Snowlall for the 1887-88 winter
season totaled 28.8 cm. The greatest winisr
snowiall occurred during 1915-16 with

$10.7 om; the least, with only 0.8 ¢m, cocur-
red during 1857-58.

The last 2 months of the winter of 18987-88
{January and February) were warmer and
drier than normal, and set the stage for the
ramainder of the year. Temperaturss for the
Z mordhs averaged 1.4° above normal, and
precipiation tolaled only 1.2 om, 31% of
normal (3.9 em). Snowfall received during
January and February 1988 {otaled 14.2 om,
slightly below the 18.3 cm that is normat for
these ¢ months. The 1987-88 winter season
{December 1987, January and February
1888} averaged 1.8°C, 0.6° warmer than nor-
mal {0.89°C}. The warmest winter on record
{1933-34) averaged 5§.1°C, and the coldest
{1848-49) averaged -4.3°C. The coldest tem-
perature during the winter was -12.8°C,
recorded on December 19, 1987, and Febru-
ary 2, 1988. The final snow for the winter fell
on January 20.

The spring months {March, April, and May)
were warmer and wetter than normal. Spring
was the only season during 1988 with above-
nermai precipitation. The average temper-
ature of 12.3°C was 0.8° above normal
{11.5°C); # was the fourth consecutive spring
with above-normal temperatures. Precipita-
tion lotaled 4.6 cm, 132% of normal (3.3 om).
The greatest 24-hour precipitation (1.2 om)
and the highest wind gus? (101 km/h) of 1988
occurred during a thunderstorm on Aprii 29.
This wind gust was the highest recorded at
the HMS since March 13, 1983, when a
105-km/h gust was recorded. The highest
wingd gust ever recorded at the HMS was

129 kmv/h on January 11, 1872.

Summer 1988 {June, July, and August) was
slightly warmer and much drier than normal,

The temperaiure averaged 23.3°C, 0.2° abovs
normal (23.1°C); like spring, it was the fourth
conseculive summer with an above-normal
seasonal temperature. The hottest summer
daily maximum temperature was 40.8°C on
July 28, Summertime precipitation totaled
only 0.8 om, 27% of normal (2.3 omy. July 14
ihrough September 17 {86 days) was the
second longest peried on record without pre-
cipitation, and August was the first month in
&3 years with zero pracipitation. The longest
pericd of zerp precipitation was 59 days, from
May 23 through July 30, 1816.

The autumn months (September, Cotober,
and November) were very warm and drisr
than normel. The average seasona!l emper-
aturg of 13.6°C was 2.0° above normal
{11.8°C}; this was the second warmest
autumn on record. The warmest was 13.7°C
in 1983. The maximum daily temperabure of
38.8°C on September 4 was a new record
dally maximum, and the hottest temperature
ever recorded so lale In the year. Also, the
3 days in September with maximum lempera-
tures above 37.8°C set a record for 37.8°C+
days during Seplember. October 1988 was
the warmest October on record, averaging
15.3°C {3.€° above normal, 11.7°C) and
replacing October 1852, which averaged
15.0°C in the top spol. The minimum tem-
perature of 15.6°C on both October 2 and
October 15 ted the record for the warmest
minimum temperature sver recorded during
October. A 15.8°C reading was also recorded
on Cclober 1, 1917; October 25, 1945; and
October 27, 1837, Autumn precipitation
fotaled 3.1 om, 79% of normal (3.9 om).

Decamber 1988 was slightly colder and drier
than normal. Although not a particularly nots-
worthy month climatolcgically speaking, it was
the eighth consecutive December with a
below-normal average monthly temperature.
The last above-normal December occurred in
1880. Pracipitation was iess than half of
normal, with snowiall 2.8 cm balow norma! for
the month. December was the ninth month
during 1988 with below-normal precipitation,
compisting a year that was the driest since
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1876. Table 3.2 presents some additional
statistics for 1988.

Table C.1, Appendix C, provides additional
monthly climaiological data from the HMS for
1888. Table C.2, Appendix £, provides a tem-
perature summary of monthly and annual tem-
paratures from the Hanford Telemsiry Net-
work for 1888, and Figure 3.8 shows wind
roses for Hanford Telemetry Network siations
for 1988.

TABLE 3.2. Meieorology Statistics for 1888

Category 1988 Norma!

Days with maximum tempseratures

232.2°C 81 52
Days with maximurm temperaiures

237.8°C 13 13
Days with minimum temperaiures

£0°C 102 112
Days with minimum temperatures

£-17.8°C g 3
Days with fog (visibility <9.8 km) 18 24
Days with peak wind gusts ‘

284 km/h 30 28
Days with thunderstorms 4 10

HANFORD ENVIRONMENTAL DOSE
RECONSTRUCTION PROJECT

The obiective of the Hanford Environmental
Doss Reconstruction Project is 1o devsiop
estimates of the radiation doses that popula-
tions could have received from Hanford opera-
tions, with descriptions of the unceriainties
inherent in such estimates.

The study was prompted by concern about
potential health effects to the public from more
than 40 vears of operations at Hanford. In
19886, the Hanford Health Effacts Review
Panel-convenad by the Centers for Dissase
Control at the request of the Washington Siate
Nuciear Waste Board and the indian Health
Service—recommended that potential doses
from radicactive releases at Hanford be

reconsiructed. Representatives from four
northwast universities selecied members of an
indepandeant Technical Steering Panetl fo over-
see the dose reconstruction effort, which is
conducted by the PNL and funded by DOE.

The period of study begins in Seplember 1944
when the first reactor began operating.
Potential radiation doses prior to 1857, when
historical dose estimates wers first reported in
annual environmental monilorning reports, are
being estimaled. Doses reporied after 1857
are being reviewed and, if necessary, modi-
fied using current dose assessment
technology.

The study area boundaries, which are deler-
minad primarily be environmental concentra-
tions of radionuclides emitted by past Hanford
operations, are defined and limited by prevail-
ing wind direction, weather palierns, topogra-
phy, and the Columbia River and iis estuary.

Within the siudy area, radiation doses are
being estimatad for the general population,
special subpopulations, typical individuals,
and specific individuals. The subpopulations
{i.e., Hanford construction workars, Army per-
sonnel, indlan tribes, and migrant workers)
have characieristics that could affect the dose
gstimates. Construction workers and Army
personnet stationed at Hanford were close io
the sources of emissions. Indian ribes dif-
fered in their distary habits and other cultural
faciors that could have influsnced doss.
Migrant workers moved frequently and worked
directly with the land.

Many radionuclides released from Hanford
operations have not significantly affected
popuiations because of low levels of emis-
sions, losses during transport, short half-lives,
mode of exposurs, or low biclogical uptaks.
Key radionuclides are being selected for the
study on the basis of their potential to result in
doses to popuiations.

Preliminary dose estimates will be availablg in
December 1988; complete resulis will be
reported in 19982.
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FIGURE 3.8. Hanford Telemeilry Network Wind Roses for 1988%

{a) Wind rose arrows indicate direction from which wind blows. Length of arrow is proportional
to frequency of occurrence from a particular direction.
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4.0 ENVIRONMENTAL MONITORING INFORMATION

4.1 AIR MONITORING

R K. Woodruff

Transpori by wind of atmospheric releases of radioactive and nonradicactive
materials from Hanford to the surrcunding region represenis a direct pathway
for human exposure. Radiosciive materials In alr were sampled continuousiy
on the Slite, at the Site perimeder, and in nearby and distant communities at

50 locations. Particulales Hitered from the alr at all locations were analyzed for
radionuciides. Alr was sampled and analyzed for selected gasecus radiony-
clides at imporiant locations. Nilrogen dioxide was sampled at seven locations
ansite.

Severg! of the radionuchides released o the environment at Hanford are also
foung worldwide from two other sources: those that are naturaily occurring
and those resulting from nuclear weapons testing falloul. Those samples col-
iscted ot dizstant community locations within the region essentlally onily con-
tained contributions from natural and faliout sourcss, as evidenced by com-
parison to date oblained before restart of the Plutonium Uranium Extraction
{(PUREYX) Plant and by comparison io EPA dats from locatlons ocutside the
region. The influence of Hanford emissions on local radionuclide levels is
indicated by the difference between concentrations measured at distant
{2100 km} comumunity locations within the region and concentrations
measured close to the Site.

in 1988, the annual average Hanford Site perimeter concentrations of airborne
8, B8y, "¥0s, and uranium were numerically greater than levels measured at
distant monitoring stations, but the differsnces were not siatistically significant
{at the 5% significance levell. Krypton-85 and '*% concenirations were numerk-
cally greater at the perimeler stations than at the disiant siatlons, and the dif-
ferences were slatistically significant (beyond the 5% significance lsvel). How-
gver, even the maximum single perimeter sample for any radionuciide was only
0.3% of the applicable DOE Derived Concentration Guide {DCG) {(Appendix B,
Tabie B.6). The iotal dose from alr emissions is compared to Clean Alr Act and
DOE dose standards In Section 4.8, “Potential Radiation Doses from 1588 Han-
ford Operations.” Annual average NO, concentrations at ali sampling locations
remained well below federal and Washington Stale ambilent ailr standards.

{a) Nitrogen dioxide sampling and analysis were performed by the Hanford Environmental
Health Foundation (HEHF).
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SAMPLE COLLECTION AND ANALYSIS

Radioactivity in alr was sampled by a network
of continuously operating air sampilers at 21
locations on the Hanford Site, 14 near the Site
perimeter, 8 in nearby communities, and & in
relatively distant communities {see Figure 4.1
and Table C.3, Appendix C). Air samplers on
the Hanford Site were located primarily
around the major operating areas to charac-
terize maximum concenirations in the air from
Site operations. Site perimeter samplers were
located on all sides, with emphasis in the pre-
vailing downwind directions to the south and
east of the Site, to characterize concentrations
at the boundaries nearest io residences.

Continuous samplers located in Benton City,
Conneil, Eltopia, Kennewick, Mattawa,
Othelio, Pasco, Prosser, and Richland pro-
vided data 1o characterize air concentrations
in the nearest population centers. Samplers
at McNary Dam and in the distant communi-
tiss of Moses Lake, Sunnyside, Waila Walla,
Washtucna, and Yakima provided daia from
essentiaily unaffected locations for
comparison.

Samples were collected according 1o a sched-
ule established before sach monitoring year.
The distribution of air samples by types is
summarized in Table 4.1. Airborne dust was
sampiled for 2 waeks by continuously drawing

Moses Lake

45

36| /

48

Yakima
50
: N
%\'”" ° 793
Haord Site N30 3
49; Boundary
3 Sunnyside s
£ ) ‘
%7 Benion
, City
® Prosser
i
N
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g 12 26 e
8 12 18

Miles

48 McNary

Washtucna

{ /7 /
V\?a!la Walla

“,___-w..“._...,.-...-..i_._._-._”.

& PUREX Plant

FIGURE 4.1. Air Sampling Locations (see Table C.3, Appendix C, for location key)
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TABLE 4.1. Distribution of Air Sample Types by Location

Particulates Gases
Cross Goss 863y 805
Locations Beta  Alphs 293Py, 2ee2apyl) Uranium® 1914 28] H O MG | NO,
Numbars of Locations Sampled

Cnsite 21 17 721 5/14 721 1 8 2 2 7
Parimeter 14 10 84 2/4 8/14 2 8 None 4 MNons
Nearby

Communities 8 2 58 fone 19 None £ None 3 None
Distant

Communities 8 2 4/8 272 28 1 2 2 2 Mone

{a} Number of location-cornposiied samplesiotal number of individual lucations contained in the composites. For
example, 7/21 indicates 7 composite groups that are made up of 21 individual locations, or 3 individual loce-
tions per composie on the averagse. The individual lvcations making up composite groups are listed In

Appendix C, Table C.3 and shown in Figure 4.1,

{b) Mumber of locations analvzed routinsly/number of locations sampled routinely. {See “Sampie Collection and

Analysis,” in this section.)

air at a flow rate of 2.6 m¥h through a 5-om-
diameter high-efficiency, fiber glass filter. The
filters were collected every 2 weeks, fieid sur-
veyed for gross radiocactivity, heid for 7 days,
and then analyzed for gross beta radicactivity
in a laboratory. The holding period was
necessary to allow for the decay of shorl-lived,
naturally occurring radionuclides that would
otherwise obscure detection of the lower
levels of longer-lived radionuclides potentially
prasent from Hanford emigsions. Gross radio-
activity measurements provide a current indi-
cation of changes in environmental trends that
could warrant special attention. In addition, fit-
ters from selected locations were analyzed for
gross alpha radioactivity in a similar manner
for the same purposs.

For most radionuclides, the amount presant
in the atmosphere that could have been col-
lected on a particie filter by continuously sam-
pling for 2 weeks was too small to be msas-
ured with the accuracy desired. Becauss the
accuracy of sample analysis is increased
when the sampie contains more material, two
biweekly samples were combined into monthly
composite samples for each location. The

4.3

monthly composites for a few nearby locations
were then combined to form a geographical
composite. {The 24 geographical composites
used in 1988 are listed in Table C.3, Appen-
dix ). Each of the monthly gecgraphical
composites was analyzed for 53 gamma-
gmitting radionuclides {listed on page D.1,
Appendix D}, then combined into quarierly
composites and analyzed for strontium and
plutoniumn. Selecied quarterly composites
were analyzed for uranium isolopes.

Gaseous '**l was sampiled by drawing a
2.8-m%h air flow (5.2 m%h at a few locations)
through a 8.3-cm-dia by 2.5-cm-daep car-
tridge containing activated charcoal. Thess
cariridges were placed downstream of the
particle filter at each air sampling station.
Charcoal cariridges from routine sampling
locations were exchanged biweekly and ana-
tyzed for . Routing sampling was per-
formed near operating facilities to maximize
the potential for detecting a chronic foss of
control, and at distributed distant locations o
determine concentrations at points of potential
higher public exposure. Cartridges from addi-
tional iocations were exchanged monthiy o



maintain fresh adsorption media, but were
analyzed only if 3'l was identified in one of the
routinely analyzed samples, or if there was
any other indication of an effluent release that
could result in a detectable concentration.

lodine-129 was sampled using the same tech-
nique; however, a petroleum-based charcoal
was used because of its lower background
concentration. Samples were collected
monthly and combined to form quarterly com-
posite samples for each of the four sample
locations.

Atmospheric water vapor was collected for

®H analysis by continuously passing air
through cartridges of silica gel at a flow rate of
0.014 m3/h for 4 weeks. The collected mois-
ture was removed from the silica gel and ana-
lyzed. The silica gel cartridges were ex-
changed every 4 weeks. Atmospheric carbon
dioxide was collected by continuously passing
air through a soda-lime collection medium for
8 weeks at a flow rate of 0.028 m3/h. The
trapped carbon dioxide (CO,) was then ana-
lyzed for '“C content and the atmospheric con-
centration calculated.

Samples of air were collected for 8°Kr analysis
using a small pump that continuously filled a
collection bag with air at a low flow rate.
About 0.3 m® of air was collected over 4-week
sampling periods throughout the year and
analyzed for 85Kr.

Seven locations were sampled for NO, by the
Hanford Environmental Health Foundation
(HEHF) to assess nitrogen oxide concentra-
tions. Nitrogen oxides are primarily released
by the PUREX Plant. The sample locations
are depicted on the map in Figure 4.2 and
identified in Table C.4, Appendix C. The NO,
sampling was performed in accordance with
EPA “Designated Equivalent Method EQN-
1277-028” (EPA 1977). The NO, sampling
unit consisted of a bubbler assembly operated
to collect 24-hour integrated samples. Total
suspended particulate results reported in pre-
vious years were discontinued in 1988 when

-----------
Kilometers

0 4 812 ) Richland

02468 Pasco

Miles . 1
i ;

City Kennewick

FIGURE 4.2. 1988 Nitrogen Dioxide Sam-
pling Locations

the Basalt Waste Isolation Project, for which
those measurements were required, was
stopped.

RESULTS

Onsite, major operating areas, perimeter, and
nearby and distant community maximum,
minimum, and average annual concentrations
for gross beta, gross alpha, and specific
detectable radionuclides are summarized in
Table C.5, Appendix C. Fifty-three radionu-
clides were analyzed in the monthiy compos-
ite gamma energy analyses (see page D.1,
Appendix D), but none of Hanford origin were
consistently detectable.

Gross beta levels for 1988, as shown in Fig-
ure 4.3, peaked during winter, repeating a
pattern of natural annual radioactivity fluctua-
tions. As shown in Table C.5, Appendix C,
gross beta and gross alpha levels were about
the same on the Site, at the Site perimeter,
and in nearby and distant communities, indi-
cating that the observed levels were predomi-
nantly a result of natural sources and world-
wide fallout. If Hanford operations had been
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FIGURE 4.3. Monthly Average Gross Beta Radioactivity in Airborne Particulate Samples, 1978

Through 1988

an important source, concentrations would
have shown a significant decrease with dis-
tance from the Hanford Site.

Measurements of 8Kr continued to be an indi-
cator of PUREX Plant plume behavior. With
the resumption of PUREX Plant operations in
late 1983, ambient air concentrations of 85Kr at
most sampling locations increased above the
preoperational levels of about 19 pCi/m?3 (Sula
and Price 1983). Due to nuclear operations
world wide, the giobal background has been
increasing annually and is estimated to be
about 27 pCi/m?® in 1988 (EPA 1988d). This is
consistent with the current local background of
30 pCi/m® reported for the distant communities
in Table C.5. Concentrations on Site and at
the Site perimeter have fluctuated annually
primarily in response to changing operating
levels (Figure 4.4). Compared to previous
years, concentrations in 1988 were low on the
Site and at the perimeter because of reduced
PUREX Plant operations. The perimeter
annual average ®*Kr concentration (70 pCi/m?)
was 0.1% of the proposed DCG of 60,000
pCi/m®. Figure 4.5 shows the annual average
85Kr concentrations for 1988 at each sampling
location. Measurements along the perimeter
indicate a more easterly flow of the plume in
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FIGURE 4.4. Annual Average Krypton-85
(3%Kr) Air Concentrations at Selected Loca-
tions, 1983 Through 1988

1988 than previously indicated. More typically
the stack plume turns toward Richland before
it crosses the eastern Site perimeter. This
more southerly pattern is demonstrated in the
historical record (Healy et al. 1858) and the
measured climatological wind flow patterns on
the Site.
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Strontium-90 data for 1988 (Table C.5, Appen-
dix C, and Figure 4.6) were similar on the Site,
at the perimeter, and in nearby and distant
communities. Figure 4.6 shows the variation
from 1983 to 1988 for the 200-East Area sam-
ple composite, for a sample composite made
up of samples from stations along the south-
east perimeter of the Site and the Tri-Cities,
and for a sample composite from distant com-
munities. Concentrations in 1988 were similar
to 1987 at these locations and generally
throughout the region. Also shown are the
measurements for 1983 through 1985 at two
other U.S. locations in northern latitudes (New
York, New York, and Beaverton, Oregon)
reported by the DOE Environmental Measure-
ments Laboratory (EML) as part of its interna-
tional fallout monitoring program (Feely,
Larsen, and Sanderson 1985, 1988). The
EML discontinued ®°Sr analyses at the end of
1985. Most of the increase noted in Fig-

ure 4.6 for the 200-East Area composite
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FIGURE 4.6. Annual Average Strontium-90
(®9Sr) Air Concentrations in the Hanford Envi-
rons Compared to Other U.S. Locations, 1983
Through 1988 (NA: New York and Beaverton
data not available after 1985)



sample in 1985 was the result of an inadver-
tent airborne release from a liquid-waste
diversion box in the C Tank Farm that
occurred in January (Price 1986). The annual
average Site perimeter concentration in 1988
(0.00006 pCi/m?) was only 0.0007% of the
applicable DCG (8 pCi/m?®).

Quarterly air sarnpling for 2% began in July
1884. lodine-129 was sampled on Site
immediately downwind of the PUREX Plant
(200 ESE location), at two downwind perime-
ter locations, and at a distant background
location (Yakima) in 1988. (Because of the
low levels of 12, concentrations are reported
in aCi/m? rather than pCi/m®. One aCiim®=
0.000001 pCi/m?®.) Concentrations at the
perimeter were consistently larger than those
observed at Yakima (Figure 4.7). The aver-
age onsite and distant measurements were
essentially unchanged from 1987 to 1988.
The annual average '2°l concentration at the
perimeter (9.0 aCi/m?®) was only 0.00001% of
the DCG of 70,000,000 aCi/m? (70 pCi/m?).

Average °H concentrations measured at the
Site perimeter and at distant locations were
similar (Table C.5, Appendix C). Figure 4.8
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10000 | B Perimeter (Locations 24 and 27,
Figure 4.1)
B Distant (Location 50, Figure 4.1)
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FIGURE 4.7. Annual Average lodine-129
(221) Concentrations (aCi/m?) in Air in the
Hanford Environs for 1988 (Derived Concen-
tration Guide 70,000,000 aCi/m?)
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FIGURE 4.8. Annual Average Tritium (*H)
Concentrations (pCi/m?®) in Air, 1983 Through
1988

traces the annual trend of 3H concentration for
two onsite and two downwind perimeter loca-
tions, and the average for two distant commu-
nity locations. The effect of the restart of the
PUREX Plant in late 1983 on air 3H concentra-
tions is clear at the 200-East SE sampling
location. There appears to be no effect in
either the perimeter or distant locations. The
annual average perimeter concentration of *H
in air (1.2 pCi/m®) was only 0.001% of the pro-
posed DCG of 200,000 pCi/m®.

Air concentrations of 2°24°Py in 1988 were
low and similar to those measured in 1987.
The annual averages of all onsite, major oper-
ating area, perimeter, and near and distant
community samples are shown in Table C.5,
Appendix C. The 1988 perimeter and distant
community averages were less than 0.1 aCi/
m?, or less than 0.0005% of the DCG of
20,000 aCi/m3.

The most recent regional data for 23¢.240Py
reported by the EPA for Seattle, Spokane, and
Portland for 1983 through 1988 (EPA 1983a-
1988c) are compared in Figure 4.9 with meas-
urements at the Hanford southeast perimeter
and Tri-Cities composite locations. Onsite
measurements were obtained from the routine
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FIGURE 4.8. Annual Average Plutonium-238,
240 (2%24°%pPy) Air Concentrations in the North-
west and Hanford Environs, 1983 Through
1988 (NA: EPA data for 1988 were not yet
available)

monitoring program and a special purpose
300 Area high-volume air sampler. The 300
Area high-volume air sampler has operated
since 1981, independent of the routine pro-
gram, to collect high-volume samples and
higher-precision measurements. The de-
crease in the southeast perimeter and Tri-
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