\

—em g

" e ee e e

— e -y
e o )

Current Status Of 200 Area Ponds

November 1979

:_an.zwﬂ

P

REFERENCE COPY

Prepared for the United States
Department of Energy
Under Contract EY-77-C-06-1030

gA Rockwell International

Rockwell Hanford Operations

Energy Systems Group
Richland, WA $9352

00  Sarene. aa










RHQ-CD-798

CONTENTS

1.0 INTRODUCTION . . . . . . . . . . s e e e e e s e e e e e e
2.0 OBJECTIVE AND SCOPE . . . . . . . . v v v v v v v v e e e
3.0 SUMMARY . . L L e e e e e e e e e e e e

4.0 EFFLUENMTS AND ASSOCIATED TRANSFER/DISPOSAL
SYSTEMS IN 200 AREAS . . . . . . . & o i s et e e e e e

5.0 DESCRIPTION OF PONDS . . . . . . . . v v v v v v e s e e e e

U-Pond, 216-U-14 Ditch, and 6=-Z-19 Ditch . . . . . . ., . .
Gable Mountain Pond . . . . . . . . . . . . .. . ... ...
West Pond (West Lake, Honeyhill Pond) . . . . . . . . . ...
B-Pond, 216-8-2-3, and 216-B-3-3 Ditches . . . . . . . . ..
T-System . . . . . . .. . e e e e e e e e e e e

Lo
h N fa Lo By —

5,7 C-Pond . . . . . ... .. .. e e e e e e e e e,

6.0 RADIONUCLIDE TRANSPORT FROM POND SYSTEMS . . . . . . . . . . . ..

6.1 Typical Pond Ecology . . . . . . . . . . . .+ v v v o ...
6.2 Pond Transport Pathways . . . . . « . « v « v v v e v e v
6.3 Site Specific Biological Transport Assessment . . . . . . . .

6.3.1 U-Pond . . . . . . e e e e e e e e e ..

6.3.3 B-Pond . . . . . ... e e e e e e e
6.3.4 Ditches . . . . . . . . . . e e,

7.0 CURRENT POND MANAGEMENT PRACTICES . . . . . . . = v v v v v . ..

7.1 Water Level Control . . . . . . . . . . . v v v v v
7.2 Current Surveillance of the Pond Systems . . . . . . . ...
7.3 Procedure for Unplanned Releases . . . . . . . . ... ...
7.4 Pond System Maintemance . . . . . . . . . . . .. ... ...

8.0 CONCLUSIONS . . . . . . .. . ... .. ... ... ...,

8.1 Biotransport . . . . . . . . . ... .

Environmental or Safety Impact to the General Public . . . .
On-Site Contamination Spread . . . . . . .. . ... .. ..
Current Pond Management Practices . . . . ., . . .. ... ..
SURAYY . L L L L L e e e e e e e e

oo 0o m
LS P L)

REFERENCES . . . . . . . . o e e e e e e

APPENDICES
A. Physical, ( wmical, Radiological, and

Biologfcal Data . . . . .. .. .. ... ..........
B. Literature Review . . . . . . . ... ... .........

C. Pond Photographs, 1979 . . . . . . . . . .. . ... .....






RHO-CD-798

1.0 INTRODUCTION

Over the past 35 years of operation on the Hanford site, large
volumes of low-level 1iquid effluents have been discharged to a number
of infiltration waste ponds. As a result of the routine discharge of
Tow-level effluents and several isolated incidents involving consider-
ably greater nonroutine discharges, these waste ponds have accumulated
radionuclide inventories, including transuranics, fissfon products, and
activation products. These ponds and their associated ditches have also
developed aquatic/riparian ecosystems ranging from fairly simple to rela-
tivc 7 complex. These ecosystems harbor a variety of plant and animal
1ife including mammals and resident and migratory waterfowl. A number of
ecc )gical studies have been performed over the past 10 years to charac-
terize the pond ecosystems, evaluate ecosystem interactions with iclide
inventories, and assess specific biological transport pathways to man.
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3.0 SUMMARY

The Hanford 200 Area pond and ditch systems have developed ecosystems
ranging from fairly simple to relatively complex over their 35 year period
of operation. Routine low-level waste discharges and several abnormal
occurrences have resulted in radionuclide inventory buildup within the
pond and ditch systems. Wildlife utilization of these ecosystems has
resulted in onsite transport of radioactivity away from the established
radfation areas, and a number of ecological studies have shown that the
potential for offsite transport does exist. The calculated dose-to-man
associated with this potential offsite transport has been shown to be
well within existing regulations and standards. A comparison of doses
attributable to Hanford with the Department of Energy Manual Chapter
limits and related (but not applicable) Environmental Protection Agency
standards is given in Table 3-1.

The concept of maintaining doses as low as technically and economi-
cally practicable (ALATEP) calls for periodic reevaluation of methods to
further reduce real or potential doses attributed to Hanford environmental
discharges. Rockwell Hanford Operations (Rockwell) is evaluating improved
pond management alternatives as a method of further reduction of actual
and potential radionuclide transport.

This document is an extensive review of the available 1iterature and
current operating practices. It encompasses active surface effluent trans-
fer and disposal systems, pond descriptions, radionuclide transport from
pond systems, and current pond management practices. The 200 Area effluent
transfer and disposal systems are described in Tabhles 4-1 and 4-2. Nature
and origin of effluents are 1isted along with routes to final disposal sites.

Pond descriptions include the physical, chemical, radiological, and
biological condition of each pond and ditch. The data were collected from
a number of ecological studies conducted during the last 10 years and from
routine environmental surveillance. Data is summarized in Appendix A and
reviews of relevant studies are contained in Appendix B. Pond water
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TABLE 3-1. Whole Body Dose Comparison.
' Whole Body
Source Dose
(mrem)
DOE Manual Chapter 0524
Maximum Individual Dose 500
Average Population Dose 170
EPA Nuclear Power QOperations 25
(41 CFR 190, Hanford Defense
facilities excluded)
EPA Drinking Water 4
(41 CFR 1417)
Estimated first year dose to an 1.9
individual from consumption of
single averag? Soot from Gable
Mountain Pond(2
(15) 100

Natural Background Radiation

TABLE 3-2. Pond Water Radioactivity Comparison (pCi/s).
Total Alpha Total Beta
Source -

Annual . Annual

Average Max imum Average Maximum
U-Pond? 60 800 100 2,400
B-Pond® 40 300 100 1,000
Gable Mountain Pond? 40 200 100 600
West Pond? 100 400 500 1,200
Richland Drinking Water\!3)| 0.7 2.3 5.2 7.8
DOE MC 0524 Table II 5000* (none) 300** (none)
EPA Drinking Water (none) 15 (none) 8

(41 CFR 141)

*Interpreted as Pu-239
Y%k
Interpreted as Sr-90

aInformation from 1978 Environmental Protection Annual Report

(in preparation).
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FIGURE 4-1

EFFLUENT PIPELINES AND TRANSFER CAPABILITIES
FOR GABLE MOUNTAIN POND AND B-POND
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5.0 DESCRIPTION OF PONDS

Each of the ponds and ditches is described in terms of physical, chemi-
cal, radiological, and biological conditions. The data presented here were
collected from a number of studies conducted during the past 10 years and
therefore may not represent the exact conditions at this time. However,
the general conditions and trends described should be considered reasonably
accurate reflections of current conditions. All data tables referred to in
this section are contained in Appendix A. Figure 5-1 illustrates the area
discussed in this status report and the locations of surface waters in the
Hanford 200 Areas.

5.1 U-POND, 216-U-14 DITCH, AND 216-Z-19 DITCH (FIGURE 5-2

AND APPENDIX C)

U-pond was constructed in 1944 to receive low-level liquid effluents
from plutonium processing facilities. It later served a uranium recovery
plant, plutonium reclamation facility and other supportive laboratories in
the 200 West Area. Since 1974, U-Pond's major supply of water has been from
the 242-S evaporator via the U-14 ditch. Contaminated laundry effluent and
other noncontaminated effluents are also discharged to the U-14 ditch.

U-Pond has a surface area of only 14 acres and a mean water retention
time of 37 h0urs.(5) Other physical characteristics of the pond and ditches
are listed in Tables A-1 and A-2. Chemical characteristics are listed in
Tables A-3 and A-4. The only unusual chemical characteristic is a relatively
high phosphate content of 123 ug/% P04-P. which is probably related to the
laundry discharge.

U-Pond has the most vigorous growth of shoreline (riparian) vegetation
of all the Hanford ponds. Algal and macrophyte growths are the most diverse
among Hanford aquatic systems. Submerged and emergent macrophytes such as
pondweed, duckweed, cattail, and bulrush heavily vegetate the shallows leav-
ing Tittle open shoreiine. Willow and cottonwood trees up to 30 feet high
and dense underbrush provide a lush vegetative cover. The relatively abun-
dant and diverse algal and macrophyte populations support a diverse and
moderately productive invertabrate popu]ation.(s)

10
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Mammals observed in the U-Pond area include several species common
to the Hanford site. Mice in the U-Pond area have been studied in some
detail and been found to include four species: Great Basin pocket mouse,
deer mouse, house mouse, and western harvest mouse.(]3) The house mouse
and deer mouse were found to prefer the dense vegetation along pond margins
which is more contaminated than the sparse vegetation of the surrounding
environs. Medium and large mammals such as badger, raccoon, porcupine,
muskrat, deer and coyote have been observed but their access is somewhat
limited by the 200 West Area fence. U-Pond is also known to have a large
population of goldfish. ‘

Avifauna (birds) observed in the U-Pond also include most of those
species known to the Hanford site.

Dabbling ducks are the most abundant waterfowl on U-Pond with an
observed population similar to the much larger B-Pond, but much lower than
Gable Mountain Pond.(]]) Diving ducks were observed at a frequency consi-
derably lower than at either Gable Mountain Pond or B-Pond while mergansers,
Canadian geese, and whistling swans were almost never sighted. The American
coot was also observed at a frequency considerably lower than at Gable
Mountain Pond or B-Pond. Observed waterfowl populations on all ponds for
dabbling ducks, diving ducks and coots are reported as weekly totals in
Figures A-12, A-13, and A-14, respectively. The total counts for the same

period of observation are given in Table A-]S.(lg)

Perching birds and
other small birds were observed in greater numbers at U-Pond than at other
Hanford ponds. This is probably a result of its well developed tree-shrub

community.(]o)

The radiological characteristics of the U-Pond system are similar to
the other Hanford ponds with respect to fission products while the trans-
uranic content is relatively high. Discharges to U-Pond and associated
ditches are shown in Table A-5. The majority of this contamination is
believed to be trapped in the ditches and not in the pond. This is illus-
trated by comparing the concentrations of Am-241, Pu-239, and Pu-240 in
pond sediments (see Table A-7). The radionuclide levels in Z-19 ditch sedi-
ments are two orders of magnitude above those found in U-Pond. Preliminary

13
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Little information is currently available concerning densities of
small or large mammals in the Gable Mountain Pond area. However, mice,
rabbits, deer, coyotes, badgers, porcupine and raccoon have been observed.
A large population of goldfish is known to inhabit Gable Mountain Pond.

A wide variety of avifauna has been observed utilizing Gable

Mountain Pond.(11) Due to its relatively large size, abundant vegetation
and isolation, Gable Mountain Pond is with few exceptions the most inten-
sely used Hanford pond by both migrant and resident waterfowl. The
American coot is the most abundant waterfowl observed at all Hanford ponds
with over 90% of these observations made at Gable Mountain Pond. The
American coot is also the most abundant breeding waterfowl population on
Hanford ponds with a hatch estimated of up to 200 young per year, essen-
tially all on Gable Mountain Pond. Over 50% of the dabbling and diving
ducks are observed on Gable Mountain Pond. Other waterfowl include
mergansers (over 90% Gable Mountain), Canadian geese (80% Gable Mountain),
and whistling swans (100% Gable Mountain). Waterfowl observations for
specific species are reported in Table A-15. The abundance and variety
of birds other than waterfowl observed at Gable Mountain Pond are second

only to that of U-Pond.(10)

Gable Mountain Pond has been used for the release of low-level
1iquid effluents since its inception in 1957. In addition to regular
releases, a single unplanned release in June of 1964 contributed an
estimated 100,000 Ci of short and long lived mixed fission products to
the B and Gable Mountain Ponds. The pond water activity level reached
48,000 pCi/cc on June 16, 1964, and vegetation samples as high as
45,400 pCi/g for Sr-89, 22,400\pC1/g for Sr-90, and 3100 pCi/g for Cs-137
were collected. Immediately following this incident, a task force was
formed to recommend actions to reduce potential transport from the ponds.(]7)
The following actions were taken: The short inlet ditch to Gable Mountain
Pond and the B-3-1 ditch to B pond were filled and replaced by new ditches.
Copper sulfate was added to both ponds to kill algae. Diatomaceous earth
was added in an attempt to raise the water level; however, this was only
partially completed and appeared to have little effect. The water level
was raised by pushing perimeter soil into the pond an average of 20 feet
around its circumference creating a new dike.

16
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Total decayed radionuclide inventories for Gable Mountain Pond are
listed in Table A-5. Discharges for 1978 are in Table A-9 while total
alpha and beta values for pond water are in Table A-6. Results from the
analysis of sediment samples are given in Table A-7. Aquatic vegetation
radionuclide data are given in Table A-8.

5.3 WEST POND (WEST LAKE OR HONEYHILL POND, FIGURE 5-4 AND APPENDIX C)

Hest Pond was a seasonal pond in a shallow basin in 200 Morth Area
prior to construction of Gable Mountain Pond. After Gable Mountain Pond
was constructed and began receiving effiuent, West Pond enlarged and be-
came a “"permanent” pond as a result of a raised water table due to Gable
Mountain Pond.(zs) West Pond has never received direct discharges of con-
taminated effluent. The source of the existing activity is currently un-
known, however, it may be the result of evaporative concentrations of fall-
out and/or subsurface, migratory transport from Gable Mountain Pond.(s’ 25)
The pond is unusually high in alkaline and phosphate levels and also shows
an elevated pH (Table A-3). This is attributed to the disposal of sanitary
sewage sludge from the early Hanford construction camp in the basin where
West Pond later appeared.

West Pond has an assortment of algae similar to that of other
Hanford ponds. There is no evidence of submerged macrophytes. The
pond perimeter is composed primarily of salt encrusted mud flats with
emergent macrophytes limited to small scattered patches of cattails
and bulrushes.

The unusual properties of this pond also 1imit its use by animals.
Only nine species of birds other than waterfow! were observed at West
Pond, while U-Pond supports 55 species.(]o) The stagnant water provides
an excellent breeding ground for mosquitos and other insects.
Although little data are available on waterfowl and mammal use of the
pond, the use is Tow presumably because of the salty water, lack of
vegetation, and close proximity of the more attractive Gable Mountain
Pond ecosystem.

17
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Since West Pond does not receive direct liquid effluent discharges
from processing facilities, only limited radiological data are available.
fable A-6 gives the total alpha and beta concentrations for the ponds.
Although the beta concentration decreased in 1978, the 1977 value exceeds
the Department of Energy Manual Chapter 0524 Table II concentration guide
if interpreted as Sr-90. Radiological data from sediment samples are
given in Table A-7, while aquatic vegetation data are given in Table A-8.
Neither sediment nor vegetation samples revealed any unusual levels of
activity.

5.4 B-Pond, 216-A-29, 216-B-2-3, AND 216-B-3-3 DITCHES
(FIGURE 5-4 AND APPENDIX C) .
B-Pond was constructed in 1945 to receive liquid effluent from the
200 East Area processing facilities via B-2 and B-3 ditches. B-Pond also
receives cooling water and chemical wastes from Purex via A-29 ditch.

Physical characteristics of the pond and ditches are given in
Tables A-1 and A-2 while the chemical features, including a relatively
high N03-N02-N concentration of 3.65 mg/¢, are listed in Tables A-3
and A-4,

B-Pond supports the least diverse and biologically productive eco-
system of the Hanford ponds. Algae are abundant and similar to other
Hanford ponds, however, submerged and emergent macrophytes are sparse
and present only in isolated clusters scattered around the pond. Riparian
vegetation is almost non-existent, primarily as a result of a well main-
tained road around the pond and a steep banked, well stabilized dike on
the east end. In 1971 major construction work was performed on B-Pond
to raise and slope the east bank. At that time and again in 1972, herbi-
cides were sprayed along the shoreline. This herbicide treatment reduced
both the quantity and variety of vegetation.

Insects and other invertebrates are abundant and similar to other
Hanford ponds.

19
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Although no detailed studies of mammal populations at B-Pond have
been undertaken, a number of species have been observed at the pond.
Small mammals include the Great Basin pocket mouse, house mouse, and
deer mouse. Medium and large mammals include badger, deer, rabbit,
porcupine, and coyote.

The bird population at B-Pond shows the lowest diversity of all
the ponds receiving wastes. Only 18 species of non-waterfowl birds
were observed, while U-Pond, in contrast, with its well developed tree
shrub vegetation supports 55 Species.(lo) This relatively low usage is
attributed to a lack of vegetation which is needed to provide food and
cover from predators. .

Waterfowl, unlike other birds, make frequent use of B-fond. As a
percent distribution of sightings from all ponds, B-Pond had 23% of
dabbling ducks sighted, 36% of diving ducks, 21% of Canadian geese, and

% of American coots.(1]) Specific observations are listed in Table A-15.
The majority of these birds use the pond as a resting point during their
migration. The pond is attractive to certain species, particularly
diving ducks, due to jts large size and open surface. The lack of emer-
gent vegetation, however, combines with the traffic of the 200 East Area
to make the pond unattractive for breeding waterfowl.

B-Pond has received a combination of fissjon products and transuranics
in effluent discharges with the total discharges listed in Table A-5. On
two occasions it has received radioactivity from unplanned réleases.(1?)

In excess of 10,000 Ci of short and long-l1ived mixed fission products were
released on June 12, 1964, to B and 5able Mountain Ponds. B-Pond had
readings of 2 R/hr in the ditch bank 8 feet from the inlet and 150 mR/hr
along the pond road. When it was found that most of the radioactivity
was trapped in the ditches, 216-B-2-1 and 216-8-3-1 were covered and
replaced by the 216-8-2-2 and 216-8-3-2 ditches.

On March 22, 1970 a second major release to B-Pond occurred. A
discharge of 1,000 Ci of Sr-90 entered 216-8-2-2 and 216-8-3-2 ditches.
By March 24 the beta activity in the pond water had increased to

21
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ditch utilized the first 15 meters of 216-T-4-1 ditch. In February 1973
the top 15-23 centimeters of soil was scraped off the top of 216-T-4-1
pond and buried in a trench. Siberian wheat grass was planted in April
1973 to improve soil stability in the former pond bottom.(17)

Readings in the ditch other than in the first 15 meters indicate no
detectable radiation. Sampling results from the first 15 meters are
shown in Tables A-6, A-7, and A-8.

5.6 S-SYSTEM

The S-System includes 216-S-10 ditch and pond, 216-S-11 pond,
216-5-15 pond, 216-S-16 pond and ditch, 216-S-17 pond, and 216-5-19 pond.
Only 216-S-10 ditch and 216-S-19 pond are still receiving effluents.

On March 15, 1954, 216-S-17 pond was removed from service and back-
filled with 3 to 4 feet of sterile coarse black sand. This action was
taken as the result of unplanned releases and radionuclide buildup in pond
sediments. In the early 1970's when contaminated weeds were observed in
the area, tlI site was seeded with Siberian wheatgrass to compete with the
Russian thist]e.(]7)

In October of 1952, 216-5S-15 pond was taken out of operation and
filled with 2 feet of clean soil. These actions were taken after an
estimated 1 Ci of fission products had accumulated in the pond.(]7)

Removal of the 216-5-16 pond and ditch system from active service
began in May 1969. This work was prompted by several releases over the
years including 3.7 x ]02 g of Pu. Pond 2 of the system was covered
with 6 to 12 inches of gravel while ponds 1 and 3 and the ditch were
covered with dikes from between the ponds. Later revegetation proved
only partially successfu].(]7)

The 216-S-10 pond and ditch system was created in February of 1954.
The system was designed to handle chemical sewer, air conditioning and
drain waste from 202-S and the high water tower overflow. The ditch is
2,250 ft long by 6 ft wide while the pond has a surface area of 5 acres.
In May 1954 two 216-S-11 ponds were added to give additional leaching

23
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6.0 RADIONUCLIDE TRANSPORT FROM PQHD SYSTEMS

6.1 TYPICAL POND ECOLOGY

Each of the Hanford ponds supports a somewhat different aquatic/
riparian ecosystem. These differences are the result of pond age, past
management practices and effluent characteristics unique to each pond.
RadioTogical characteristics appear to hav 11ttle impact on the eco-
logical development of the ponds. Given sufficient time and left undfs-
turbed, the ponds would probably develop similar ecosystems.(s)

By examining the "typical" ecosystem for a Hanford pond, the various
pathways that could result in the transport of radionuclides can be
i]]ustrated.(za) The transport pathway of most concern for a particular
pond can then be identified by examining the characteristics of that
pond. Evaluation of potential transport pathways from ponds, therefore,
requires knowledge of the following:

1. General conditions or characteristics common to all ponds that
establish transport pathways

2. The characteristics and conditions of a specific pond that
determines the extent and magnitude of transport through various
pathways from that pond.

The ecosystem of Hanford waste ponds, as with any aguatic system, is
based on the primary producers including algae and macrophytes., Algae and
nonrooting macrophytes utilize the nutrients available in the pond water.
Rooting macrophytes also utilize the nutrients available 1n pond sediments
supplied by the decomposition of organic matter on the pond bottom. This
conversion of available pond nutrients into utilizable organic matter pro-
vides the basis upon which a complex pond ecosystem can develop.

Primary consumers include those species that feed primarily on algae,
aquatic macrophytes, and the organic matter on the pond bottom. The bulk
of the organic matter is composed of dead algae and aquatic macrophytes.
The nonpredaceous invertebrates feed wholly on aquatic vegetation and

25
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1 : contactir terrestial system can be divided into six major

compartments:
1. Shoreline (exposed) sediments
2. Riparian vegetation (shoreline and bank)
3. Waterfowl
4, Birds other than waterfowl -
5.  Mammals and other terrestrial animals

6. Atmosphere {(airborne particulates).

The sediment (submerged and exposed), ve¢ :ation (aquatic and
riparian), and fish compartments are not transient by nature, and,
therefore, canr : generally release activity without assistance from
one of the ot!l ' compartr ts. For example, shoreline sediments can
be resuspend as airborne particulates or may be carried in the fur of
small marmals. Therefore, the compartments available as transport
pathways shown schematically in Figure 6-1 including the following:

1. HWater

2. Invertebrates

3. Atmosphere | rborne particulates)

4. MWaterfowl

5. Birds other than waterfowl

6. Mammals and other terrestrial animals
Water

Water can provide a pathway for the release and transport of nuclides
from a pond system in seve ways. First of all, the discharge of con-
taminated effluents to an unlined ditch/pond system resuits in the disper-
si¢ of those nuclides throughout the system. This occurs as the effluent
infiltrates the pond or ditch sediment. In the sediment, suspended and dis-
solved nuclides are removed and accumulate. Mith continued use (assuming
a constant discharge rate for nuclides), the total activity for a given
nuclide in the ditch or pond : liment will increase to an equilibrium Tevel
when decay equals discharge. The equilfbrium will vary for each nuclide as
those having longer half-lives will have higher equilibrium values and take
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longer to reach them. With continued use, nuclides will migrate down-
wards with percolating moisture. Equilibrium will again be reached

when downward migration equals decay. The downward migration will be

a function of the total nuclide inventory, the nuclide forms, the
nuclide interaction with sediments, and the quantity of percolating
moisture present. While it must be recognized that this {is a poten-
tially significant transport mechanism, current data indicate that
significant offsite groundwater transport will not result from current
waste pond disposal practices.(4) Therefore, the alternatives presented
in this study do not address this transport pathway.

The flow of surface water beyond the confines of existing pond
boundaries could result in an increase in the size of the current
radiation zone. There are three possible ways this could happen:

(1) increased effluent rate, (2) decreased infiltration rate, and
(3) failure of a dike or berm. The result could be contaminant resus-
pension and biological uptake.

Atmosphere (Airborne Particulates)

In a properly operated pond system, the resuspenston of discharged
contaminants is very limited. However, several types of system failure
can result in potential contaminant resuspension and transport. The
flow of surface water beyond the confines of the pond system can
contaminate adjoining surface areas which are then susceptible to
resuspensfon. Another system failure involves a drop in the water
level exposing contaminated sediments which are then susceptible to
resuspension. This could result from a decreased effluent discharge
rate. Construction activities within established pond radiation zones
could contribute to resuspension if adequate dust control measures are
not implemented.

Routine Pacific Northwest Laboratory (PML) ambient air surveillance
in the vicinity of the Hanford site has consistently shown that, in
recent years, site operations have been an indistinguishable impact on
offsite airborne radioactivity concentrations.(14'15) Rockwell 200 Area

29






RHO-CD-798

8irds Other Than Waterfowl

Many species of birds other than waterfow! routinely utilize the
pond ecosystems for food, habitat, nesting materials and water, and
therefore must be considered as potentfal transport pathways.(]o) or
particular interest are swallows and other birds known to nest in
occupied buildings and structures. Herons and other birds that nest
in the area and feed on goldfish, and raptors that prey on other birds
and small mammals utilizing the pond ecosystems are also of fnterest.

Mammals and Other Terrestrial Animals

A number of species of mammals and other terrestrial animals also
routinely utilize the pond ecosystems and are therefore of interest as
transport pathways. Mammals use the pond ecosystems as a source of
food, water, and habitat. Species observed at Hanford ponds include
mice, jackrabbits, badgers, porcupines, muskrats, deer, coyotes and
raccoon.(ao) Mice and rabbits are of concern because they are known %o
frequent areas occupied by site personnel and may spread contamination.
The Targer mammals tend to be more transient by nature and therefore

can range over larger areas.

6.3 SITE SPECIFIC BIOLOGICAL TRANSPORT ASSESSMENT

Over the past 10 years, considerable effort has been devoted to
the study of the 200 Area waste pond ecosystems. The emphasis of these
studies has centerad on the interactions of pond ecosystems with radio-
nuclide contaminants and the resulting levels of biological transport.
A review of these studies is included in Appendix B of this report.
This work has resulted 1n a much broader understanding of the mechanisms,
extent and magnitude of biological transport, as well as providing a
valuable data base for future work.

Specific pond ecosystems have been studied and characterized.
Nuclide uptake characteristics have been observed for many of the
wildlife species utilizing these systems. Game birds (coot, ducks,
geese, and pheasant) are collected on the Hanford site, incIudTng
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TABLE 6-1. Radionuclide Concentrations and 50-Year Dose Commitments
for Ingestion of Game Birds Samples 1971-1975.(12)
Dry 50 Year Dose Comm.
: Conce. Attributed
Game Bird | Nuclide (pCi/g) ?ti Total Body | Bone to Hanford
g (mrem) (mrem)
Pheasant Cs-137 5.6 500 0.2 - Yes
Sr-90 0.08 500 0.1 0.3 Yes
Geese 1r-65 1.3 5000 0.05 - Yes
Cs-137 1.0 5000 0.3 0 No
Ducks Co-60 1.8 500 0.004 -- Yes
Zr-65 15.0 500 0.05 -- Yes
Sr-90 0.3 500 0.3 1.1 Yes
Cs-137 130.0 500 4.4 - Yes
Coots Sr-90 0.1 500 0.09 0.4 Yes
Cs-137 210.0 500 6.4 8.0 Yes
Nuc’ e Concentrations and Dose Commitments for ingested game birds

(BNNL'ZOBQ! J- J. F'iX, Po J. B
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TABLE 6-2. Radionuclide Concentrations in Mice During 1977.(14)

Concentration, pCi/gb

Locations Speciesa Date
Co-60 Sr-90 Cs-134 Cs-137 U Total Pu

Gable Pond Mus M Im * 0.47 * *
B-Pond PM 3/ * 6.6 * *
West Lake PM 3/18 * 0.10 * * 0.03
T-Pond PM 3/25 0.48 1.5 * K] |
U-Pond PM 7/08 * 1.1 * 26 * 0.29
T-Pond PM 7/08 * 8.2 * 27 *
B-Pond PM 10.14 * 1.6 * 00

Detection Limit:© 0.6 0.005 0.7 0.7 0.02 0.001

*Less than detection limit.

3pM - Peromyscus maniculatus (Deer Mouse)

PP - Perognothus parvus (Great Basin Pocket Mouse)
Mus M - Mus musculus (House Mouse)

b

A blank indicates that no analysis was made.

CThe detection limit is the average of the individual detection limits for the less-than-
detectable results in each sample group.

86£-0J-0HY
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Waterfowl use of 200 Area ponds and resulting levels of Cs-137
accumulation were investigated and reported by Price and
Fitzner.(1]) That report found that Cs-137 concentrations in
muscle tissue seems to be related to pond size, human distur-
bance, biological habitat, and sediment concentration. The
following results support this indication.

a. U-Pond, with a relatively small size and high degree of
human disturbance, had a Tower waterfowl utilization.

b. U-Pond has abundant vegetation and relatively high concen-
trations of Cs-137 in vegetation and sediments. Waterfowl
sampled at U-Pond showed correspondingly high Cs-137
concentrations (Figure 6-4).

Gano(]s) investigated mice inhabiting the U-Pond ecosystem.
This study was designed to identify the different species
within the small mammal community, the radiation exposures
received, and the level and type of nuclides accumulated.
The most significant results were:

a. Four species of mice inhabit the U-Pond area: deer mouse,
Great Basin pocket mouse, house mouse, and the western
harvest mouse. All species were found to accumulate ele-
*ited Tevels of nuclides.

b. Pocket mice prefer the noncontaminated sagebrush-cheatgrass
habitat adjacent to the ditches, thus reducing the biologi-
cal transport potential for this species.

C. House mice, deer mice, and harvest mice prefer the denser
vegetation of the riparian areas around the pond which are
more contaminated than outlying areas and, therefore, accu-
mulate greater quantities of radionuclides.
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6.3.2.2 Biological Transport Characterization

1.

Cushing and watson(3) studied the biotic and abiotic compart-
ments of the Gable Mountain Pond ecosystem to evaluate biological
transport. The most significant results of this study are:

a.

Most of the Cs-137 and other radionuclides discharged to the
pond have accumulated in the sediments. Over 90% of the con-
tamination was found in the upper 2 inches of the sediment
cores.

Goldfish were found to have maximum and average concentra-
tions of 340 and 170 pCi Cs-137/g dry weight, respectively.
It should also be noted that goldfish are a food source for
several wide-ranging wildlife species utilizing the pond in-
cluding herons, mergansers, and coyotes.

Wild ducks experimentally restricted to Sable Mountain Pond
were found to accumulate less Cs-137 than resident wild coots
but significantly more than transient wild ducks. Coots
accumulated the greatest concentration of Cs-137.

Table 6-3 reports the waterfowl uptake data collected for this study.

2.

Waterfowl utilization and Cs-137 accumulation at Gable Mountain
Pond were investigated and reported by Price and Fitzner.(11) As
in the U-Pond discussion, waterfowl Cs-137 uptake appears related
to pond size, degree of human disturbance, ecological stage, and
Cs-137 concentration in sediments. As opposed to U-Pond, however,
conditions at Gable Mountain Pond promote a higher utilization
rate and level of biological uptake than any other Hanford pond.
These conditions include:

a.

The largest pond size of all Hanford ponds. This attracts a
greater total waterfowl population.

The most remote location of the Hanford ponds. This results
in the Teast amount of background noise and routine human dis-
turbance. Moise and human disturbance may tend to discourage
extended utilization, especially for breeding.
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c. Nutrient rich and biologically productive system. This
results in preferred habitat and an abundant food supply
which may tend to attract larger and more diverse wildlife
populations.

d. Highest Cs-137 concentrations are in the sediments. Some of
the waterfowl species feed directly on organic matter in the
pond sediments and rooted pond macrophytes which accumulate
from pond sediments.

Figure 6-4 shows Cs-137 concentrations for all ducks collected
from Gable Mountain Pond 1971 to 1977.

Two related studies(z'g) conducted to examine nesting biology and

Cs-137 accumulation in the American coot on Hanford ponds compared
to selected offsite ponds. The coot was selected as the subject
because previous data show that coots accumulate the greatest
concentration of Cs-137 activity. Some relevent information

from the nesting biology study includes:

a. Population studies show substantial fluctuations indicating
significant migration; however, some coots were observed on
the ponds throughout the study period. The observed popula-
tion ranged from less than 20 to nearly 600.

b. Coots were observed nesting in cattail and bullrush stands.
This breeding population was estimated to hatch as many as
200 young per year, 40 of which may reach flight age.

¢c. Coots were found to feed primarily on algae, pondweed, water
milfoil, and invertebrates.

The most significant results of the biological transport studies
include:

a. Cs-137 accumulated to far greater concentrations than other
nuclides analyzed (Sr-90, gross Pu) (Table 6-4).

b. Cs-137 occurred in greatest concentration in tissue from
Gable Mountain coots (Table 6-5).
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TABLE 6.5. Average Concentration of Cs-137 in Samples of Coots
from the Study Areas.

Concentration (pCi/g dry weight)
Sanple Type Pond (n = 103)2 | (n - 18) (= 30) “Refuge (n = 13)%
x> SEC X SE X SE | x SE
Bone 200 30 70 10 5.7 0.8 1.00 0.30
Liver 440 40 220 20 16.0 2.0 0.70 0.20
Muscle 570 40 360 30 30.0 4.0 0.02 0.05
Gut Contents 3400 200 1300 200 85.0 1.0 0.80 0.50

86£-03-0HY

*Columbia Wildlife Refuge concentrations were near or below detection its
(~0.5 pCi/g), which varied with sample size.

4 refers to sample size.
bx is the average concentration.
CSE is the standard error for the average concentration.
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6.3.3.2 Biological Transport Characterization

1.

Waterfowl utilization and the resulting levels of Cs-137 accu-
mulation at B-Pond was investigated and reported by Price and
F1tzner.(]]) As previously mentioned, that report suggests
Cs-137 accumulations seem related to pond size, degree of
human disturbance, ecological stage and sediment concentration
of CS-137. Other significant results of this study include:

a. Total waterfowl observations on B-Pond were greater than
U-Pond while less than Gable Mountain Pond.

b. Several diving duck species were observed more frequently
on B-Pond than any other pond. This is attributed to the
openness and lack of emergent aquatic vegetation on B-Pond.

c. Cs-137 accumulation in ducks collected on B-Pond shows
significantly Tower levels than either U-Pond or Gable
Mountain Pond. The three high values for Cs-137 concentra-
tion of ducks on B-Pond (Figure 6-4) do not follow the
established pattern and may represent ducks recently arrived
from another Hanford pond. Lower Cs-137 concentrations in
B-Pond may be related to lower sediment concentrations and
less contaminated vegetation; however, little data are
available on sediment Cs-137 concentration in B-Pond.

6.3.4 Ditches

6.3.4.1 General Transport Factors. While open ditches have not been
extensively studied, it is possible to discuss several factors which
will influence potential biological transport.

1.

Open ditches tend to accumulate nuclides faster than the ponds
to which they discharge. This is attributed to the sorptive
chemical processes, precipitation and settling that occurs along
the length of the ditch prior to the pond inlet. Detailed ditch
characterizations are not available at this time, however, pre-
liminary Rockwell Research Department studies indicate that of
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7.0 CURRENT POND MANAGEMENT PRACTICES

7.1 HATER LEVEL CONTROL

Water level control in the ponds is critical to prevent overflow or
to minimize exposure of contaminated sediments. At the present time water
level is controlled by a standard operating procedure SOP No. TQ-040-220,
which calls for water level monitoring on each Monday, !lednesday, Friday,
and Saturday. The procedure requires the operator to notify the tank
farm supervisor in the event the water level exceeds certain upper or
Tower 1imits. If the water level should change 2 inches or more compared
with the preceding reading, the supervisor is also notified. The super-
visor then must review flow status and request an adjustment of flows from
the source facilities or a diversion of flow from one pond to another.

The water level limits for each pond are:

Pond Water Level Limits, inches
Minimum Max imum
B8-Pond 76 89
Gable Mountain Pond 25 40
U-Pond 12 30

7.2 CURRENT SURVEILLANCE OF THE POND SYSTEMS

Table 7-1 illustrates the current radiological surveillance performed
by Rockwell Hanford Operations and Pacific *lorthwest Laboratories for the
200 Area waste ponds and associated transfer ditches and retention basins.
The table describes routine effluent monitoring after discharge to the
ponds, ditches, and retention basins, and any sediment, vegetation, and
wildlife sampling performed at or relating to the ponds.

The Liquid Effluent Surveillance portion incorporates the sample
codes, frequency of the samples, type of samples taken and their locations,
and the laboratory analyses performed. The sample code is a letter/number
symbol designated for each specific sample site. The Sample Type refers
to the method of sampling, DIP meaning a one time manual grab sample and
SEQUENTIAL SAMPLER being an automatic instrument that samples at predeter-
mined time intervals.
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Mud and vegetation sampling'by Rockwell at the ponds is listed,
however, Rockwell does not routinely collect wildlife samples. Pacific
Northwest Laboratory environmental sampling including wildlife at the
ponds is also listed.

7.3 PROCEDURE FOR SURVEILLANCE RELATED TO UNPLANNED RELEASES

Radiation monitors (RM) and operators collect all of the liquid
effluent samples. Each sample s surveyed when collected and survey
readings are reported to Environmental Protection at the end of each
day. In the event of an unusual discharge environmental Protection
evaluates the data and notifies the appropriate facilities Operations
Manager if the Emergency Procedures (RHO-MA-111) for the facility are
to be implemented. Environmental Protection conducts a detailed in-
vestigation and reports the cause of the release with corrective action
within 48 hours. An Occurrance Report, issued by the appropriate mana-
ger at the responsible facility is also initiated. If there is evidence
that the release has spread beyond the 200 Areas fence, Environmental
Protection contacts the designated Battelle Environmental Evaluation
Team.

7.4 POND SYSTEM MAINTENANCE

¢ The perimeter road surrounding B pond and the east end dike
is routinely maintained.

® Pond area access roads are routinely maintained.
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8.0 CONCLUSIONS

8.1 BIOTRANSPGRT

Past pond management practices at Hanford were designed to monitor
effluents, prevent unusual discharges and detect significant environmental
or safety hazards. These practices generally have not been directed at
controlling ecological development. As a result, the ponds have developed
natural ecosystems which are attractive to wildlife. The interactions
between these ecosystems and the pond radionuciide inventory can result in
the accumulation of small quantities of radionuclides within the plant and
animal species using the ponds. As the pond ecosystems continue to develop
and radfonuclides accumulate in the more transient species (emergent
insects, mammals, waterfowl and other birds), the movement of these radio-
nuclides away from the disposal site can occur.

8.2 ENVIRONMENTAL OR SAFETY IMPACT TO THE GENERAL PUBLIC

A number of ecological studies have been performed to characterize
the ponds, describe ecosystem-radionuclide interactions and assess specific
biological transport pathways. These studies indicate that radionuclides
have accumulated in transient wildlife, particularly waterfowl, at levels
above background, but that the ponds and their operation have not resulted
in a significant environmental or safety impact to the general public.

8.3 ONSITE CONTAMINATION SPREAD

Onsite contamination spread from the ponds and ditches has not been
extensively studied. However, contamination spread resulting from wildlife
utilization of pond and ditches. Mice inhabiting the U-Pond area are
found to accumulate above background levels of several radionuclides.(]a)

Swallows have been observed removing contaminated sediment from the U-14

ditch to build nests in the 284-4 powerhouse.(24)

Though such isolated
events have occurred, their frequency, extent and magnitude are not well
known. Similar events could potentially occur from any open ditch, pond

‘or other site where contaminated sediment and vegetation are available.
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8.4 CURRENT POND MANAGEMENT PRACTICES

In general, current pond management practices which are limited to
surveillance and maintenance of effluents and facilities appear to be ade-
quate to monitor pond operations and prevent unusual discharges. However,
the following items require appropriate action.

0 Water Level Control - Compliance with established pond water
Tevel limits has not been completely satisfactory. Fluctuating
water levels have exposed contaminated pond sediments at U-Pond,
B-Pond, and Gable Mountain Pond in the last 2 years as shown in
Tables A-16, A-17, and A-18.

0 Effluent Sampling - Automatic effluent sampling stations are
inadequately maintained and have been frequently out-of-service
requiring a return to manual sampling.

o HWildlife Monitoring - Current wildlife sampling is limited and
does not provide a quantitative estimate of onsite contamination
transport by wildlife.

o Effluent Retention/Diversion - A number of effluents are dis-
charged directly to the ponds. These are routinely below DOE
Table II Concentration Guides and the probability that they could
potentially contain activity levels in excess of current dis-
charge data is considered essentially nil. Therefore sampling
and emergency diversion capabilities have not been deemed
necessary and have not been arranged.

8.5 SUMMARY

In summary, available data indicate that current pond management prac-
tices are sufficient to maintain pond operations without significant en-
vironmental or safety impact to the general public. Onsite radionuclide
transport from the ponds has occurred and the potential exists for offsite
transport. The principle of maintaining transport as low as technically
and economically practicable (ALATEP) requires the evaluation and assessment
of improved methods to reduce transport. The evaluation of alternative
methods of pond management is described in a companion document Alternatives
to 200 Area Pond Management (RH0O-CD-799).
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TABLE A-1. Physical Characteristics of the Hanford Ponds.

Parameter Faglﬁth’ B-Pond 1)-Pond West Pond $-19 Pond
Surface Area, m2 287,300 149,200 56,700 77,800 14,200*
Volume, m3 431,000 233,200 22,700 31,100 --
Water Table Depth, m 10.6 47.5 56.4 -- 60.6
Mean Depth, m 1.5 1.6 .1 0.4 0.4 -~
Retention Time, hr 504 + 21N 424 + 183 "37 + 4 -- --
Sedimentation Rate 2.43+0.76 | 0.81 +0.51 | 2.24 +1.42 | 11.20 + 6.50 --
mg/cm<¢ per day ,

NOTE: Gable Mountain Pond, B-Pond, U-Pond and West Pond data from PNL-2499.
Water table depths from RHO-CD-673.
S-19 data from RHO-CD-673.

*The S-19 Pond is currently much smaller than this having little c¢ ;tant
surface water.
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TABLE A-3.

Chemical Characteristics of Hanford Ponds.*

Characteristics Gable Mt. B-Pond West Pond
Pond

pH Range 7.8 - 8.7 7.0 - 9.0 7.0 - 9.5 9.7 - 10.0

Alkalinity, 58.4 + 6.1 57.1 + 4.8 9009 - 1924

mg/% as CaCO3

Total NO.-NO,-N, | 0.18 + 0.07 3.65 + 1.33 + --

mg/e

Total NH-N, mg/¢ 0.38 + 0.10 1.04 + 0.51 + 2.61 - 0.40

Total P0O4-P, ug/e 38.0 + 10.0 40.4 + 10.0 + 2160 + 140

NOTE: A11 data from PNL-2499.

*No data available for 216-5-19 Pond.
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TABLE A-5. Total Discharges (Decayed) to Ponds and Leaching Ditches Through December 31, 1978.
Site Vol:me, Pu, g Beta, Sr-90, Ru-106, Cs-134, | Cs-137, | Ce-144, | Co-60,

Ci Ci Ci Ci Ci Ci Ci

216-A-25 (Gable |.203E+12|<.426E+03| .140E+04| .342E+03| .536E+00) * .263E+03]<.332E-02|<.109E+02

Mtn. Pond) :

B-Pond Systema J12E+412]<.241E403 [<.461E+03] .113E+03| .232E+00f * .109E+03]<.248E-02{<.481E+01

216-B-63 Trench | .304E+10{<.415E+00<.421E+01] .142E+01}<.790E-3 |.222E-01} <.568E+00 * <,799E-02

216-C-9 Pond .103E+10|<.338E+00|<.859E+01| .330E+01| .482E-03| ** <.937E+00 ** <.916E+00

216-5-10 Ditch | 422E+10}<.283E+00)<.295E+01|<.724E+00]<.324E-03] * <.744E+00 * <,293E-01

216-5-19 (S-Pond )r 940E+09| .206E+02]<.679E+01|<.123E+01|<.129E-02] * <.166E+01 * <.110E+00

U-Pond Systemb . 150E+12| .821E+04)<.507E+02|<.142E+02]<.293E-01] * <.103E+02]<.130E-02f <,983E+00

216-T-1 Ditch **% 1<, 10E+00 |<.20E-00 |<.50E-01 }<.10E-01 *k <.50E-01 *k *

216-T-4-2 Ditch

*%

**

*%

*%

*%

*k

**

*%

*%

NOTE:

(decayed through 06/30/77).

*Below detectable 1imits.

x%
Mo data available.

A1l data from RHO-CD-78-34 4Q, March 26, 1979, except 216-T-1 ditch data from RHO-CD-673,

3g-Pond System includes 216-B-3 (B-Pond) and the following ditches; (active) 216-B-2-3,
216-B-3-3, 216-A-29, (inactive) 216-B-2-1, 216-B-2-2, 216-B-3-1, 216-3-3-2.

bU-Pond System includes 216-U-10 (U-Pond) and the following ditches; (active) 216-U-14,
216-2-19, (inactive) 216-2-1, 216-2-11.
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TABLE A-6. Summary of Water Sample Results--200 Area Ponds.

RHO-CD-798

Concentration, pCi/ml

Total Alpha

Sample Site Total Beta
ﬁcgggée Maximum 23222;8 Maximum

216-T-4 T Ditch 0.2 0.6 <0.04 0.2
216-2-19 Ditch <0.1 0.5 0.8 17.6
216-U-10 U Pond <0.1 2.4 0.06 0.8
216-5-19 222-S Lab. Pond <0.1 0.4 0.07 0.7
216-B-3 B Pond North Side <0.1 0.2 <0.04 0.02
216-B-3 B Pond South Side <0.1 1.0 <0.04 0.3
216-B-63 Retention Ditch 0.2 0.3 <0.04 0.2
216-A-25 Gable Mountain <0.1 0.6 <0.04 0.2

Pond Inlet
216-A-25 Gable Mountain <0.1 0.4 <0.04 0.1

Pond Morth Side
West Lake 0.5 1.2 0.1 0.4
Richland Drinking Water® <0.0052 .0078 <0.0007 0.0023
Table I, DOE MC 05247 10.0 100.0
Table II, DOE MC 0524° 0.3 5.0

NOTE: All information from

Report (in preparation) and personal communication with

1978 Environmental Protection Annual

R. E. Wheeler except as noted below.

3J. R. Houston and P. M. Blumer, "Environmental Surve111ance
at Hanford for CY-1978," PML-2932, April 1979.

b

A-8

Total Beta as Sr-90, total Alpha as Pu-239,
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TABLE A-7.

Radionuclides in Sediment Samples from 200 Area Ponds and Ditches, 1978 (Contd).

Sample Sites

Concentration, pCi/g dry weight

Ce-141 | Ce-144 | Eu-154 | Eu-155 {Ra-226 | Pu-238 | Pu-239,240 | Am-241
216-7-19 Z Ditch at Pond Inlet * * * * 1.2 981.0 7304.0 1380.0
216-2-19 Z Ditch at South Side * * * * 1.2 522.0 4237.0 1690.0
of 6th
216-T-4 T-Plant Ditch * * * 15.0 * 2.6 35.4 6.4
216-T-4-2 T-Plant Ditch 145.5 | 115.8 66.0 70.5 5.3 8.3 30.2 6.9
216-2-19 Z Ditch, 234-5 Outfall * * * 4.0 1.0 1168.0 5320.0 6092.0
216-7-19 7 Ditch, 231-Z Outfall * * * * 0.9 10.2 116.3 20.2
216-U-10 U-Pond North * * * * 16.8 57.5 10.3
216-U-10 U-Pond South * * * 1.2 * 7.3 39.5 2.7
216-S-19 222-S Lab. Pond * * * 3.8 * 57.5 407.8 503.6
216-B-63 B Retention Ditch * * * * * 2.7 13.4 6.5
216-A-20 Purex Chem. Sewer * 2.7 * 0.9 1.4 1.1 18.2 4.8
216-B-3 Ditch to B-Pond * * 0.9 1.8 2.6 9.6 11.0
216-B-3 B-Pond North * * * * * .5 20.9 152.0
216-B-3 B-Pond South * * * * * 11.9 34.6 1.4
216-A-25 Gable Mountain Pond * * 1.5 4.4 * * 1.2 1.2
Inlet
216-A-25 Gable Mountain Pond * * * 1.9 * * 5.0 1.6
North
West Lake * * * 0.5 0.7 3.9 17.0 5.7

*Below detectable limits.
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TABLE A-9. Average Radionuclide Concentration of Effluents, 1978.

Concentration, uCi/me

Sample Site Vo:ume.
Pu Beta Sr-90 Ru-106 Cs-137 Ce-144 Co-61

216-A-25 Gable |0.106E+11|<0.324E-08]<0.793E-07} 0.260E-07 {<0.289E-08 |<0.122E-09 |<0.120£-09 {<0.174E-08

Mountain Pond
216-B-3 B-Pond |0.437E+10}<0.124E-07 |<0.865E-07 | <0.734E-08 [<0.819E-08 | 0.395E-08 |<0.737E-09 [<0. 106E-07
216-B-63 Trench|0.314E+09]<0.512E-08] 0.698E-07 |<0.531£-08 * <0.659E-09 * <0.984E-09
216-S-10 Ditch |0.199E+09|<0.620E-08|<0.152E-07 * * * * *
216-S-19 S-Pond |0.559E+08 | <0.794E-08| 0.813E-07| 0.375E-08 * 0.230E-08 *
216-U-10 U-Pond |0.578E+10]<0.259€-07 |<0.573E-07| 0.243E-08 {<0.303E-08 |<0.226E-08 |<0.139E-09{<0.142E-08

NOTE:

“Below detectable limits.

Data from RHO-CD-78-34 4Q, March 26, 1979.
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RHO-CD-798

TABLE A-10. Transuranic Content of Vegetation Samples, U-Pond.

Vegetation Concentration, pCi/g dry weight

Sampied Pu-238 Pu-239, 240 Am-241
Watercress 313.90 218.40 124.80
Submerged Cattail 32.60 26.60 51.40
Algae 30.60 17.90 -
Emergent cattail 3.90 3.00 3.80
Emergent Bulrush 0.58 0.35 0.34

NOTE:

Data from BNWL-5346.
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TABLE A-15.

RHO-CD-798

Total Count of Waterfowl Observed on Hanford

Waste Ponds, September 1971 through March 1974(19)

Gable Mountain

Type B-Pond U-Pond pond
Dabbling Ducks
Mallard 1390 (26)* 1373 (26) 2494 (48)
Gadwall 8 (1) 32 (5) 578 (94)
American Wigeon 80 (5) 482 (27) 1214 (68)
Green-Winged Teal 271 (48) 131 (23) 164 (29)
Blue-Winged Teal 24 (28) 39 (45) 23 (27)
Cinnamon Teal 29 (18) 37 (23) 93 (59)
Shoveler 326 (54) 120 (20) 159 (26)
Pintail 137 (17) 70 (9) 579 (74)
Total Dabbling Ducks 2265 (23) 2284 (23) 5304 (54)
Diving Ducks
Redhead 199 (25) 25 (3) 568 (72
Canvasback 0 4 (1) 570 (99)
Greater Scaup 293 (26) 120 (11) 694 (63)
Lesser Scaup 429 (42) 12 (1) 572 (57)
Ring-Necked Duck 951 (23) 113 (3) 3107 (74)
Common Goldeneye 626 (65) 24 (3) 299 (32)
Barrow's Goldeneye 39 (91) 4 (9) 0
Bufflehead 1870 (62) 61 (2) 1097 (36)
01d Squaw 1 (9) 0 10 (97)
Ruddy Duck 108 (14) 62 (8) 579 (77)
Total Diving Ducks 4516 (36) 425 (3) 7496 (61)
Mergansers
Hooded 0 2 (67) 1 (33)
American 1 (1) 3 (1) 531 (98)
Canada Goose 926 (21) 0 3520 (79)
Whistling Swan ] 0 25(100)
American Coot 1257 (7) 330 (2) 17352 (91)

*
Percent distribution among ponds

A-19
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APPENDIX B
LITERATURE REVIEW

B.1 Ecological Studies

Aquatic Studies of Gable Mountain Pond, C. E. Cushing and D. G. Watson,
BattelTe lBNﬁE-IEﬁI}, December 1974.

A study of the biotic and abiotic components of Gable Mountain Pond
was undertaken to determine potential problems for offsite transfer of
radioactivity to man originating with the aquatic food web. Concentrations
in neither waterfowl nor goldfish exceeded acceptable limits. Sediment
could be a source of high contamination concern if the pond dried up.

Comparative Ecology of Muclear Waste Ponds and Streams on_the Hanford
Site, R. M. tmery, M. C. McShane, Battelle (PNL-2499), October 19/8.

This report profiles the history, ecology, 1imnology and radiological
characteristics of ponds and streams on the Hanford Site. The data pro-
vides no conclusive evidence that the nuclear wastes affect the coloniza-
tion, diversity or activity of biota in the ponds or streams.

A Critical Review of Biological Accumulation, Discrimination and Uptake
of Radionuclides Important to Waste Management Practices 1943-/1,

K. R. Price, Battelle (BNWL-B-148), December 1971.

Data available in the literature indicate the relative ease with
which radionuclides circulate through ecosystems in accord with biogeo-
chemical processes. This study also concludes that waste management
practices should draw on general ecological principles.

I cological Behavior of Plutonium and Americium in a Freshwater Pond,
R. M. Emery, D. C. Klopfer, 1. R. Gariand and W. C. Welimer, Battelle
(BNWL-SA-5346), March 1975.

A Pu processing waste pond (U-Pond) has been studied since 1973 to

determine the ponds limnology and determine the ecological behavior.

Sediments are the principal repository of Pu and Am. Algal floc is the
major concentration of Pu and Am in the pond.
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Environmental Status of the Hanford $°“- for CY-1977, J. R. Houston and
P. J. Blumer, Battelle (PNL-2677), June 1978.

Environmental data collected during 1977 showed continued compliance
by Hanford operations with all applicable state and federal regulations.

Environmental Surveillance at Hanford for CY-1978, J. R. Houston and
P. J. Blumer, Battelle (PNL-2932), April 1979.

This document reports the results of environmental surveillance at
the Hanford Site for calendar year 1978. The report demonstrates r 1i-
gible impact attributable to either current operations or cumulative
environmental effects from past operations.

Radiological Status of the Ground-Water Beneath the Hanford Project,
January-December 19/8, P. A. Eddy, Battelle (PNL-2899), April 1979.

Data collected during 1978 describe the movement of major plumes
that respond to the influences of ground-water flow, ionic dispersion,
and radioactive decay. The majority of contaminants are stratified in
the upper portions of the unconfined aquifer.

B.3 Mammals

Analysis of Small Mammal Populations Inhabiting the Environs of a Low-
Level Radioactive Waste Pond, K. A. Gano, Battelle (PNL-2479), March
1979.

The kinds of small mammals 1iving near U-Pond were determined. The
radiation exposures mice received and the level and type of radionuclides
assimilated were also determined.

Mammals of the Hanford Reservation in Relation to Management of Radio-
active Waste, W. H. Rickard, J. D. Hedlund and R. G. Schreckhise;

Battelle (BNWL-1877), August 1974.

Twenty four species of mammals (exclusive of bats) are known to
exist in or near waste management areas. Radionuclide behavior in rela-

tion to the mammals is dealt with as are fences as potential barriers.
The mule deer has the greatest potential for transferring radioisotopes
to man.
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B.4 Waterfowl and Other Birds

The American Coot on the Hanford Site Part 1: Nesting Biology,
R. E. Fitzner and R. G. Schreckhise, Battelle (PNLC-2362), May 1979.
No apparent differences were found in the nesting habits of coots

on Hanford radioactive waste ponds and on control ponds located in the
Columbia National Wildlife Refuge.

Aeifayna ~F_Waste Dande ERDA Hanford Reservation Benton r~unty, Washinqton,
ne o. Fiteu€l @ n. . Rickard, Battelle (BNWL-1885), Junc .

During a 29 month period, 126 bird species were observed utilizing
the 200 Area ponds and associated areas. The greatest abundance occurred
during the autumn migration. The most abundant breeding bird was the
American coot.

Cesium-137 in Coots on Hanford Waste Ponds: Contribution to Population
Dose and Offsite Transport Estimates, L. L. Cadwell, R. G. Schreckhxse
and R. E. Fitzner, Battelle (PNL-SA-7167), April 1979

American coots from ponds receiving low-level radioactive waste on
the Hanford Site were analyzed for 137Cs, %°Sr and gross Pu. The concen-
tration of !%7Cs in coot flesh was the highest of the radioelements
measured. Total !%7Cs export from Gable Mountain Pond via coots was
estimated to be 46 uCi per year.

Impact of Fluctuating Water Levels on Feeding Ecology of Breeding Blue-
Winged Teal, G. A. Swanson and M. I. Meyer, J. Wildi. Manage. 41(3): 1977.

Foods consumed by breeding Blue-Winged Teal before and after a
hydrological change are compared on a study area located in the prairie
pothole region of south-central North Dakota.

jochemical Analyses of Game Birds Collected from the Hanford Environs,
1971-1975, J. J. F%x and P. J. Blumer, Battelle (BNWL-2089), July 1977.
In general, radionuclide concentrations in game birds attributable

to Hanford operations were only slightly greater (within a factor of 10)

or indistinguishable from expected levels attributed to worldwide fallout.
An exception was '37Cs concentrations primarily in ducks and coots.
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The Use of Hanford Waste Ponds by Waterfowl and Other Birds, R. E. Fitzner
and K. R. Price, Battelle (BNWL-1738), February 1973.

A survey and census of birds observed at the Hanford waste water
ponds is described and evaluated. Migration and behavior of waterfowl
were given special attention due to their importance in radioactive waste
management.

Tha Use of © ° " ° " Ponds © " - ", K. R. Price and
n. E. FIt2 =7155 . 979.

Several comparisons were made for the accumulation of '37Cs in muscle
tissue of waterfowl. These comparisons were made between Columbia River
and Hanford pond waterfowl, different species of waterfowl on Hanford
ponds, and like species on specific Hanford ponds.
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