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RADIOACTIV. AIR EMISSIONS )TICE OF CONSTRUCTION
FOR THE 105N BASIN STABILIZATION

1.0 FACILITY INFORMATION

The 105 Basin (basin) Stabilization will place the basin in a
radiologically and environmentally safe condition so tI ° it can be

_ decommissioned at a later date. The basin stabilization objectives are to

inspect for Special Nuclear Material (SNM) (i.e., fuel assemblies and fuel
pieces), remove the water from the basin and associated pits, and stabilize

. the basin surface. The stabilization will involve removal of basin hardware,

removal of basin sediments, draining of basin water, and cleaning and
stabilizing basin surfaces to prevent resuspension of radioactive emissions to
the air. These activities will be conducc "~ in a ~ - w 1 all applicab”
regulations.

DESCRIPTION OF FACILITY

The basin is in the 105N Building, which is located in the 100N Area
(Figure 1-1). The 100N Area is located in the Northern portion of the Hanford
Site approximately 35 miles northwest of the city of Richland, Washington
(Figure 1-2).

The basin is a reinforced unlined concrete structure 150 feet long,
50 feet wide, and 24 feet deep. The basin is segregated into seven areas
sharing a common pool of water; the Discharge/Viewing ("D") Pit, the fuel
segregation pit (including a water tunnel that connects the "D" pit and
segregation pit), two storage basins designated as North Basin and South
Basin, two cask load-out pits, and a fuel examination area. Figure 1-3 shows
a map of the basin complex. The North Basin floor is entirely covered and the
South Basin is partly covered by a modular array of cubicles formed y boron
concrete posts and boron concrete panels. Normal water depth for the basin is
23 feet, 5 inches.

Two ancillary facilities, the charge "C" Elevator Pit, and a water Lift
Station are associated with the basin but are separate from the fuel storage

_water pool (Figure 1-3). Currently, approximately 12 feet of water exists in

the "C" Elevator Pit. The Lift Station is located underground and north of
the North Basin. The Lift Station pump wel serves as a collection and
segregation point for waste water from the 105N Reactor building equipment and
interior space drain system. During stabilization activities, water from
piping, sumps, and the "C" Elevator Pit will be routed to the Lift Station.
Water in the Lift Station and the basin will be removed for pp :essing and
disposition elsewhere on the Hanford Site. Hardware and sediment from the

"C" Elevator Pit will not be removed as part of stabilization activities
because of As Low As Reasonably Achievable (ALARA) concerns. The C Pit is

. contained within that part of the 105N Building that houses the reactor core

and will be part of future decommissioning activities. Additionally, no other
stabilization activities associated with the Lift Station will be performed
because of ALARA concerns.

1-1
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as the "bathtub ring") will ! initiated in the Viewing Area of the Discharge
Pit area. Hydroscrubbing will be accomplished by the use of ther a
hand-held wand, or fixed apparatus attached to one of the overhead cranes.

Remov: activities will consist of relocating the debris and hardware to
the North Basin. This will be accomplished by personnel standing on the
platform above the pit using remote handling tools, such as the existing tongs
and hooks used during routine operations. After all items have been removed
from the pit, sludge will be transferred to the North Basin using the ROSEE

. system so that in¢ :ction for SNM can be performed. The ROSEE system will be
operated by personnel above the basin using remote controls and an overhead
cranes. Inspection for SNM will be :complished using remotely operated video

. equipment and radiation detection instrumentation operated from a position
above the pit.

The opening from the North Cask Pit to the North = :in will “~ ¢ " and
sealed by the insti lation of a pre-fabricated coffer aam to contain seaiment
inside the ; t. The North Cask Pit will be used thereafter as a repository
for all sediments moved from other areas of the basin. Once the North Cask
Pit has been thoroughly cleaned, a cover will be placed over the pit. ne
cover is intended to provide a platform for the ROSEE system cyclone
separators that will discharge into the North Cask Pit, as well as to provide
a radiation shielding barrier between the sediment accumulation in the North
Cask Pit and the work area around the pit.

When se ment removal activities begin, the water leve in the covered
North Cask Pit will be lTowered approximately 8 feet by pumping water from the
pit to the North Basin. Lowering the water level in the pit will provide room
for the water discharged from the cyclone separators and for the accumulation
of sediment. The water level in the North Cask Pit will be lowered
periodically to accommodate the increase 1 volume created during sediment
relocation activities.

Task 2 - South Cask Pit

Concurrently with installation of the North Cask Pit coffer dam,

_ stabilization activities will also occur in the South Cask Pit. The walls of
the pit wi | be hydroscrubbed to reduce the dose rate contribution from the
"bath tub® ring for personnel working around the pit. A1l debris and hardware

. found in the pit will be relocated to the South Basin for removal with South
Basin activit »s. Once the coffer da is installed in the North Cask Pit,
sludge and sediment will be transferred to the North Cask Pit using the ROSEE
system. The South Cask Pit will then be inspected to certify that no SNM is
present. The South Cask Pit will henceforth be used exclusively for loading
high-dose-rate items into submerged shipping casks.

iIsk 3 - North Basin

The walls of the North Basin will be hydroscrubbed to reduce the dose
rate contribution from the "bath tub®™ ring for personnel working around the
perimeter of the basin. Before removing hardware and debris, the canister
cleaning and crushing equipment will be installed in the North Basin. On
completing installation of the canister cleaning equipment, all loose hardware
and debris located on top of the cubicle 1 is will be removed from the basin

1-9
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operatinnal, the process tubes will be cut into smaller sections using a
guillol 1e device (slow speed hydraulic shears). .he cut tube sections will
be loaded underwater into shielded burial casks as radioactive waste.

Sediment relocation will be initiated in conjunction with hardware and
debris removal. Canister cleaning and crushing will be conducted along with
disassembly of the "Fast" Cart Dump Station. A1l materials will be sorted
under water s dose rate and only il 1s showing acceptable radiation levels
will be raised out of the basin water. When all the canisters are removed
_ from the basin, the canister cleaning and crushing equipment will be lifted
out of 1e basin, rinsed, and disposed of or stored.

. Sediment will be relocated to the North Cask Pit from the cubicles using
the ROSEE system. The South Basin will then be inspected to certify that no
SNM is present.

Task 6 - Examine 1P

Prior to the start of cleaning activities in the Examination Pit, the
wall surfaces in the pit along the water 1ine will be hydroscrubbed to reduce
the dose rate contribution in this area. After hydroscrubbing, equipment and
debris will be removed. The task of cleaning out the Examination Pit, located
east of the South Basin, will begin with dismantling and removing the lead
shielding on the grating above the fuel examination station. The lead will be
packaged in DOE/U.S. Department of Transportation (DOT)-approved containers
for final disposition.

After all loose items, equipment, and hardware are removed from the
Examination Pit, and the sediment is relocated using the ROSEE system, the
Examination Pit will be inspected to certify that no SNM is present.

Task 7 - Discharge Pit

Prior to the start of cleaning activities in the Discharge Pit, the wall
surfaces in the Viewing Area of the Discharge Pit will be hydroscrubbed along
the water line if not already completed during Task 1. Aft¢ hydroscrubbing,
_equipment and debris will be removed. All items, debris, equipment, and
hardware (excluding higl lose-rate material) will be cleaned using
high-pressure water, raised out of the water, rinsed, and placed in designated
_ burial or shipping containers. High-dose-rate it¢ ; will be moved under water
and placed in the burial cask in the South Cask Pit. The "Fast" Cart track
wi | be cleaned in place and = Fft to be stabilized with the rest of the basin.
The "Fast" Carts, located in the tunnel running between the D° :I ‘'ge Pit and
the Segregation Pit, will be removed, cleaned with high-pressure water, and
cut up for waste volume reduction prior to being placed in burial containers
or loaded into shipping containers for smelting.

The trampoline, which is located in the Reactor Area, will not be removed
as part of stabilization activities because of ALARA concerns. Inspection for
fuel pieces under the trampoline will be performed with underwater radiation
detection instrumentation and underwater video equipment.

1-11
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remote handling tools and keeping the object under water. Larger items will
be attached to a crane hook and moved under water. Figure 1-7 depicts the
flow pi 1 for mov :nt of high-dose-rate items under water.

1.2.2 Above Water Activities

?tab1 ization of the basin will consist of the following above water
act sit »s.

Lifting hardware and large debris from the basin water and packaging in
designated * ir’ " /shipping containers.

Low-dose-rate items will first be hydroscrubbed under water to remove
loosely attached surface contamination, then raised out of the water and
rinsed wit filtered basin wai °. Rinsing activities will not add additional
water to the basin. Rinse water for the decontamination activities will use
the discharge from the basin filtration system installed for maintaining water
¢ arity.

Smaller items, such as, tools, hoses, cables, small metal components, i d
debris, will be placed in an underwater accumulation container. When the
accumulation container is full, the contents will be used to fill the voids in
the derwater shipping cask located in the South Cask it. The: shipping
casks were specially designed to transport irradiated tuel to various
locations within the Hanford Site.

High-dose-rate items will not be raised out of the water. These items
will be packaged under water in approved shipping/burial casks for disposal.
Smaller objects with high-dose-rates will also be used to fill voids in the
underwater casks. When the cask is full, it will be raised out of the basin
and washed off with filtered basin water as it is withdrawn. The cask will be
drained using bui t-in drain valves and set down at a designated location just
west of the cask pit. After the cask has dried, it will be painted to fix any
residual contamination on its surface. The cask will then be relocated to a
designated staging area in the basin and covered with lastic until it is
. }oad$? onto a flat-bed truck for transportation to an authorized disposal

acility.

) It is important to note that all material and debris not easily
recognizable will be inspected with underwater video equipment to determine
its identity. Therefore, all fuel assemblies, if discovered, and fuel chips

or fragments will be placed in a designated canister located in the basin.
Upon final inspection of the basin, all canisters holding fuel will be loaded
into an underwater shipping cask, which will be transported to the 100-K fuel
storage basin for final disposition.

Wash basin walls with high-pressure water. This activity will be
conducted out of and above the water.

The purpose of this activity is to reduce the dose rates created by
radioactive material plating out, or leaching into the basin wall surface
along the water line, often referred to as the "bathtub ring" effect. TI s
activity will be performed by personnel using a high-pressure lance.

1-17
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Personnel v |1 stand on the working platform above the edge of the basin an
direct the blast of the water lance along the basin wall surface. The nozzle
of the lance will be held approximately 6 inches from the wall surface and
directed down toward the basin water at an angle of approximately 33 degrees.
The cleaning rate is expected to be approximately 3 feet per minute.

1.3 FACILITY IDENTIFICATION

) The basin will utilize the existing 116N Stack. It is registered with
the Washington State Department of Health (DOH) in the "Source Registration

for Radioactive Air Emissions”. The stack identification number is

- R DNR 001 002 A.

1-19
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2.0 SOURCE INFORMATION

This section provides detailed information regarding the source and
quantity of airborne radionuclide emissions resulting from the proposed basin
stabilization activities.

2.1 HISTORICAL BACKGROUND

This section describes the past activities that produced the current
radionuc ide inventory in the basin, and contrasts past operations and planned
operations and their relative impacts on air emissions.

2.1.1 Radionuclide Sources

105N Basin was designed as a place to package and temporar: y store spent
fuel elements and irradiated fuel spacers discharged from the N Reactor. Fuel
handling and storage operations were conducted in seven interconnected basins
with a common pool of water, one other remote basin ("C" Pit), and a water
1ift station. During N Reactor operation, underwater transfer carts moved the
spent fuel elements from their discharge point at the rear face of the reac' r
to the storage basin, where they were sorted by enrichment and placed in
storage canisters. The filled canisters were moved by bridge cranes to
storage cubicles, formed by a lTattice of bora’ | concrete walls. The basin
began operation in 1963 and ceased storing spent fuel in 1989, when all fuel
was transferred to the 100-K fuel storage basins.

A significant amount of radioactive material was deposited in the basin
as a result of the fuel handling and storage operations. Sources of
radionuclic ; included the following:

e Irradiated uranium fuel elements with damaged cladding that
introduced spent fuel particles (including transuranic isotopes and
fission products) into the basin water and sediment

e Irradiated lithium targets with damaged cladding that introduced
tritium into the basin water

e Corrosion of irradiated reactor hardware (e.g., spacers, buggy
springs)

e Ha1 rare and debris with surficial deposits of contamination.

Fuel elements and tritium targets are no longer stored in the basin.
However, small fragments from damaged fuel elements are potentially present.
In addition, an observed increase in tritium activity in the basin water
indicates that a l1ithium target or fragments of targets remain in the basin.
;he current inventory of radionuclides in the basin is presented in

ection 2.2.1.
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2.1.2 Past Air I issions

The proposed stabilization activities are expected to result in fewer
emissions of radionuc®ides to the atmosphere than occurred prior to 1988, when
the N Reactor was op¢e ating and the basin was in use. A quantitative
comparison of his orical emissions and emissions expected during stabilization
from the basin would ot be meaningful, because past monitoring results were
probably biased low ¢.2 to the absence of isokinetic sampling. However, a
qualitative compi ison of past and planned basin operating conditions
(Table 2-1) indicates that expected emissions during stabilization will be
substantially lower than past emissions.

2.2 SOURCE TEF  ESCRIPTION

This section provides detailed information regarding the source and
quantity of airborne radionuclide emissions resulting from the proposed basin
stahilization activities. Repre: ited are the estimates of the total
ra onuclide invc torv in the basin, the mechanisms whereby radionuclides are
transported to the bi in air sp. :, the sowm :ter 1in the air space, and the
air emissions. °~ e expected annual average release rates of the radionuclides
emitted by the basin were calculated using good engineering judgement (GEJ),

nzch_provide a more realistic description of the expected potential
emissions.

2.2.1 Radionuclide iventory of 105N Basin

Radionuclides are assumed to be present in the basin in four physical
forms as follows:

Solute and suspended solids in basin water

Basin sediment and wall deposits

Surface deposits on hardware

Fragme .s of irradiated fuel elements and lithium targets.

The radionuclide inventory associated with each physical form,
decay-corrected to February 1994, is presented in Table 2-2. The basis for
the inventory is discussed below.

Water. The basi Complex contains approximately 4.1 million liters
(1.08 million gallons) of water (Appendix A-1). A grab sample of the water is
collected monthly and analyzed. Suspended solids measured in the water
samples typically constitute about 5 parts per million by weight, and the
activity in these solids ; included in the reported analyses. The water
activity presented in Table 2-2 is based on the mean activity of samples
?olle$ted from August 1992 to August 1993 at the upper 95 percent confidence
imit'.

1The confidence interval is a range on either side of a sample mean. A statistical evaluation was
done based on the mean, the :andard deviation of the data, and the number of samples. At the upper
95 percent confidence limit 1 & one-sided test, there is a 95 percent probability that the true mean is
equal to or less than the limit.

2-2
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Sediment. A layer of sediment, ranging from 0 to 3 inchi thick

(Sub inyam 1988), covers the bottom of the basin. It is composed of fine
silt and dust, insect matter, algae, corrosion products, and small debris.

( ren the thicki ;s of the sediment layer, the total volume of settled solids
in the basin has peen estimated at 1.16 x 10° 1iters (410 cubic feet)
(Subrahmanyam 1988). Based on laboratory measurements of the density of the
settled solids versus centrifuged solids, the tota] volume of centrifuged
solids in the basin has been estimated at 1.74 x 10° liters (61 cubic feet)
and the mass of centrifuged solids has been estimated at 2,000 kilograms
(Subrahmanyam 1988). For conservatism in calculating the source term, the
volume of solids has been assumed to be 70 cubic feet.

. In 1987, nineteen samples of the sediment were collected and analyzed
from differer locations throughout the basin (Subrahman: ~ 1988). Sediment
act1v1ty was reported based on centrifuged solids. Because reactor operations

ceased in January of 1987, and all fuel was removed from the basin by \
the 1987 data (with approprlate decay ¢ ns for the intervening years)
are expected to be representative of tl 1t source term in the sediment.
The sediment activity presented in = Hle 2-2 is the mean activity of }he
centrifuged sediment samples at the upper 95 percent confidence limit°.

Hardware. A variety of hardware and debris is present in the basin. The
types of hardware and estimated volumes, masses, and surface areas are
presented in Table 2-3.

On y a small fraction of the total hardware, primarily process tubes,
fue spacers, and buggy springs, was irradiated in the reactor and would be
expected to contain activation products. The activation products ar an
integral part of the metal of the hardware and are not available to the air.

The majority ¢ contamination associated with the hardware is present in
the corrosion and other deposits that have accumulated on the surface of the
hardware. In 1990, 12 aluminum fuel canisters were removed from the basin.
A11 12 were assayed for transuranic isotope activity and two were assayed for
gamma radionuclides as part of an evaluation of cleaning techniques. Activity
was reporte as curies per unit mass of the canisters (Appendix A-2).

The leve of contamination associated with the aluminum canisters is
expected to be higher than for the stainless steel canisters or other hardware
~in the basin. The aluminum canisters comprise approximately 300 of the
1,500 canisters in the basin (WHC 1993b). The other 1,200 canisters, which
are constructed of stainless steel, and most of the other hardware in the
basin is constructed of either stainless or carbon steel. Aluminum develops a
relatively thick, porous corrosion surface that adheres tightly and traps
contaminants. The aluminum itself is a relatively porous material. In
contrast, stainless steel does not develop a corrosion surface, and film
deposits wash off readily. In addition, the aluminum canisters are an older
design that includes drainage holes and a mesh screen in the bottom on which

zTho confidence interval is a range on either side of a sample mean. A statistical evaluation was
done based on the mean, the standard deviation of the data, and the number of samples. At the upper
95 percent confidence Limit in a one-sided test, there is a 95 percent probebility that the true mean is
equal to or less than the limit.
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material, including fuel fragments and sediment deposits, has collected over
the years. The stainless steel canisters have smooth bottoms without holes or
screens, so material has not accumulated.

Because other hardware in the basin has not been assayed, the
activity-per-unit-mass data for aluminum canisters have been assumed to
apply to the rest of the hardware as well. Table 2-2 presents the mean
activity_of the aluminum canisters at the upper 95 percent confidence

.erval®. The total hardware activity presented is based on the total mass
of hardware in the basin. However, for the reasons stated previously, it
" should be understood that use of the aluminum canister assay data is a
conservative case.

Irradiated Uranium Fuel Fragments. Based on visual inspection and past SNM
records, the basin has been declared free of any known quantities of
irradiated uranii fuel. However, for planning purposes, it has been assumed
that some fuel element fragments will be found during basin :abilization
activities. The volume of fuel found is assumed to fit into one fuel
canister. The assumpi ) is a conservative estimate. It is anticipated that
if any fuel fragments are found, the quantity will be less than one canister.
However, one canister will be needed to handle any fuel fragments. Therefore,
for ease in calculating potential emissions, one canister volume was used.

A canister is designed to hold 14 fuel element assemblies, wi- one fuel
element assembly weighing approximately ! pounds, giving a total approximate
fuel weight of 700 pounds.

The fuel fragments result from fuel that was discharged from N Reactor
between 7 and 31 years ago. To calculate the source term associated with the
fragments, the following assumptions were mi ::

e The majority of the N Reactor fuel was 0.7 weight percent enriched
with ©°U isotope. A small amount of natural uranium fuel was also
irradiated. Because more highly enriched fuel results in higher
radionuclide levels, the fragments are isumed to result from
enriched fuel.

. Fg&ﬂ can be irradiated to either weapons-grade assay levgls
(“*'Pu levels of 6 percent) or fuels-grade assay levels (““Pu levels
of 12 percent). Fuels-grade levels are reached through longer
irradiation times and result in higher radionuclide levels. Because
the source of the fragments is unknown, it is assumed that they are
fuels-grade.

e A 10-year average decay time was assumed for the fuel fragment
inventory.

The radionuclide inventory associated with the fuel fragments is provided
in Table 2-2.

3’l'he confidence interval is a range on either side of a sample mean. A statistical evaluation was
done based on the mean, the standerd deviation of the data, and the number of samples. At the upper
95 percent confidence Limit in a one-sided test, there is a 95 percent probability that the true mean is
equal to or less than the limit.

2-7




DOE/RL-94-14, Rev. 0

|
|
|
Irradiated Litk mm Targets. Visual inspection has not revealed the presence

of tritium-bearing lithium targets. However, basin water samples show a

continual incre se in tritium activity. The increase has been attributed to

the presence of a lithium target or target fragments in quantities

approximating o @ target. Target failures during past operations re: d in

the release of )proximately 140 curies of tritium per target. For - tory -
purposes, it is assumed that a target or fragments of targets contain

140 curies of tritium.

2.2.2 Chemical and Physical Forms of Releases

Airborne releases from the basin stabilization project will be primarily
particulate for . The dominant chemical species are likely to be oxides and
hydroxides of the radionuclides. Salts (e.g., chlorides and nitrates) might
also occur. The only significant volatilized radionuclide will be tritium.

2.2.3 Emissions Release Rates

The follow g sections provide expected annual emissions based on (1) GEJ
d (2) the methodology prescribed in 40 Code of Federal Regulations (CFR) 61,
Appendix D.

2.2.3.1 6Good Engineering Judgement. This section provides the engineering
evaluations an assumptions used in determining the GEJ emissions estimates.

Stabilizat' 1 of the basin will consist of several activities.
Activities perfc ned ur 'r water include the foll(¢ ing: |

e (Cleaning the surface of hardware and debris using manual scrubbing,
high-j essure water, or a mechanical cleaning station

e Crushing fuel storage canisters at a hydraulic-powered crushing
station

e Placing smaller items inside larger items to reduce waste volumes

e Cutting large items (e.g., process tubes, a sorting table, fuel
baskets) into smaller sections for packaging. Potential cutting .
methods inc ide plasma torch, hydraulic shears or nibblers, and tube
cutters ‘

e Using ISEE to vacuum sediment and small debris from the basin,
separate out water, and transfer the sediment and debris to the
North Cask Pit.

Above water activities include the following:

e Lifting ardware and large debris from the basin and packaging inte
appropriate shipping containers

e Washing basin walls with high-pressure water.

2-8



DOE/RL-94-14, Rev. 0

Based on these activities, the following mechanisms for transporting
radionuclides to the basin air space are evaluated as follows:

e Evaporation
e Debris washing, crushing, packaging, and removal
o Cutting

¢ Hydrowashing basin walls.

Evaporation. For planning purposes, it has been assumed that approximately
. 302,800 liters (80,000 gallons) of water will evaporate annually from the
basin during the stabilization project (Appendix A-1). The current rate of
evaporation is approximately 227,100 1iters/year (60,000 gallons/year). The
. assumed quantity of 302,800 liters addresses the potential for enhanced
evaporation due to increased surface area as stabilization is conducted.

With the exception of tritium, the amount of radioactivity transported to
the air via thi mechanism is assumed to be negligible. Both the vapor
pressure and the mole fraction for each of the radionuclides in the water are
very smal , so the partial pressure (the product of vapor pressure and mole
fraction) would be extremely small.

Tritium occurs in the water as tritiated water, and is assumed for this
evaluation to have the same vapor pressure as nontritiated water. Assuming a
net evaporation rate of 302,800 liters/year and a tritium activity of
39 microcuries per liter, the source term from evaporation will be
11.8 curies/year of tritium.

Debris Scrubbing, Packaging, and Removal. Radiological control procedures
will be in place to minimize dispersion of contaminants during debris handling
and removal activities. However, it is assumed that underwater activities
will resuspend at least some of the settled sediment into the overlying water,
increasing the activity of the water. Splashing might occur during these
activities that could generate airborne droplets or contaminate surfaces
outside of the storage pools. The water film adhering to the hardware and
debris, as it is removed, could also generate *airborne droplets and/or
contaminate surfaces outside of the pools.

While large water droplets are expected to fall back into the pools,
small water droplets could evaporate quickly in the air (because of the larger
_ surface area-to-volume ratio) resulting in both soluble and insoluble
radionuclides becoming airborne. Very small droplets (less than 10 microns)
could be carried away by the air flow. Water that splashes outside the
storage pools could dry on exposed surfaces of the basin; radionuclides from
the water residue could then be resuspended as particulate.

To determine the potential source term, the following was assumed:
o The quantity of water droplets formed above the storage pools and
the amount of splashing to outside surfaces is related to the amor t
of hardware being handled and removed from the pool

e A l-millimeter film of water adheres to each piece of hardware
removed from the basin
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e 10 percent of the volume of this film is dispersed to the basin air
space through evaporation, carryover of small droplets, or splashing
and resuspension outside the storage pools. The 10 percent value
was determined using GEJ and is conservative.

The total surface area of hardware was determined to be approximately
3,300 square meters (36,300 square feet) (Table 2-3). Using the above
assumptions, the volume of water dispersed to the air space is:

3300m> x 1mmx _1m _ x 10001 x 10% = 330 liters
1000 mm 1m

The net result is that 330 liters of water with suspended solids is added to
the air space. The activity of the water assumes the following:

e 100 percent of the sediment in the vicinity of a piece of hardware
being handled is resi ) ~"-" into the co' "~ of water overlying
“‘ment. (The 1 suitu er 17 m ‘e contains about

buu parts per million by weiyht solias.)

e The activity per unit mass in the sediment is relatively uniform
throughout the basin. This was supported by statistical evaluations
of the 19 sediment samples collected from different locations of the
basin in 1987 (Subrahmanyam 1988).

o The mass of sediment is uniformly distributed throughout the basin.

e All of the activity associated with the hardware is assumed to be
removed during cleaning and also disperses into the water throughout
all of the basin.

The activity of the water, including the suspended solids, is provided in
Table 2-4. The emissions from debris handling and removal is the activity
multiplied by 330 liters of water.

Cutting Activities. Hardware that might have to be cut prior to packaging
consists of process tubes, a sorting table, and fuel baskets, all of which are
constructed of steel. Cutting will be performed under water at depths of
approximately 20 feet or greater. Potential cutting methods include plasma
torch, hydraulic shears or nibblers, and tube cutters.

Mechanical cutting methods (e.g., shears, nibblers, and cutters) are
expected to produce particles. The particles will include particles of the
contaminated surfaces of the hardware. However, there is little motive force
(e.g., bubbling) during mechanical cutting to carry these particles to the
pool surface, so no significant dispersion of the particles directly to the
air space is anticipated. The particles will contribute to the sediment
radionuclide inventory, but the contribution is assumed to be small.

Plasma torch cutting is more likely to provide a direct contribution to

the air source term via both enhanced evaporation and the dispersion of
fume-like particles. Plasma torches produce a high-temperature (greater than

2-10












DOE/RL-94-14, Rev. O

ydroscrubbing. A ring consisting primarily of mineral deposits and algae is
present on the walls of the storage pools at the air-water interface. During
stabilization, a stream of high-pressure water Ischarged at about 20 gallons
per minute will be directed at the ring to wash the material down into the
basin water. The water source is likely to be filtered basin water. Aerosol
generated from hydroscrubbing could contribute to the air emissions.

Hydroscrubbing procedures are designed to minimize splashback and mist
generation. In the case of the basin, the water stream will be aimed at a
point on the wall approximately 0.5 foot above the air-water interface. The
spray nozzle will be located about 6 to 8 inches from the wall and angled
downwards about 33 degrees. In the past, using similar techniques at 100 Area
facilities, the aerosol produced was so slight and localized that operators
positioned 10 to 20 feet away from the impact point did not require
respiratory protection, and visibility was only slightly impaired
(/+ pendix A-4).

To determine the emissions, the following parameters and assumptions were
w .

* The perimeter of the storage pools in the basin measures 280 meters
(914 feet).

e The air space for a distance of 1 meter (3 feet) above the water
surface and 2 meters (6 feet) out from the wall is assumed to become
iden with aerosol, and all of the aerosol from this volume
contributes to the air space source term.

. ie aerosol loading in the affected air volume is assumed to be
1,000 milligrams per square meter (the equivalent of a heavy fog).
Rased on the past experience cited above, the assumption of aerosol

rading approximating a heavy fog is conservative. However, it
provides a bounding case for this analysis.

* The solid deposits on the basin walls are assumed to be similar to
the basin sediment in terms of isotope type and activity. The
aerosol droplets are assumed to contain 500 parts per million by
weight of these solids, a loading similar to that assumed for the
film on hardware removed from the basin. The activity of the water
in the aerosol is assumed to be that of basin water.

If all of the aerosol were to be condensed it would be equivalent to
0.6 liter of water containing 500 parts per million by weight of suspended
solids. The emissions are presented in Table 2-6.

Projected annual abated emissions based on the engineering evaluations
identified in the above information are presented in Table 2-7. In addition
to those assumptions identified in the above information, the following
assumptions were made.

* The debris washing, packaging, and removal activities are assumed to
occur over a 2-year period. The source term to the basin air space
from these activities was therefore divided by two for the annual
release.
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¢ oroximately 3.6 E+10 cubic feet. The stack exhausts room air so the stack
temperature remains relatively constant. During the stack flow tests
conducted in October 1993, the stack gas temperature was measured at about
70 :grees fahrenheit.

2.3.4.2 117N Filter Building. The air emissions from the basin activities
pass through the 117N Filter Building prior to discharge through the stack.
The 117N Fi ter Building is located about 53 meters north of the

105N Building, which houses the basin and is built with most of f building
. below grade. The roof of the building is above grade and has sec ns that
can be remnved to facilitate filter changeout. As explained in Section 2.3.1,
the 117N ilter Building is connected to the basin area by the exhaust ducts.
. Zone I and II air is routed through the 117N Filter Building where the air is
subjected to one bank of HEPA filtration. The bank of HEPA filtration
consists of three stages; first stage consists of a moisture filter, ti
second staqe is the HEPA filter, and the third stage is a charcoal filter.
Afl -+ ti ir is routed through the HEPA filtration bank, it is discharged
through the 116N Stack.

2.3.5 Description of the Effluent Sampling/Monitoring System(s)

The 116N Stack is continuously sampled for airborne particulates. The
47-millimeter sample filter is removed weekly and analyzed for total a,
total B, and gamma emitting radionuclides. The weekly filters are composited
monthly for Sr-90, iso-Pu, and Am-241. The charcoal samj 2 collection filters
are no longer installed after obtaining about 2 years of negative results and
based on the short half-lives of the halogens. The sample pump is checked
quarterly to verify sample flow. The sample pump is also inspected quarterly
as part of a preventive maintenance schedule.

The sampling system is characterized by a single sample probe in the
stack at the approximately 60-foot level. The system was designed for about
210,000 cubic feet per minute. The sample line is constructed of 60 feet of
5/8-inch stainless steel tubing. The Tine is heat traced and insulated.
There are seven bends in the sample line. Sample flow regulation is provided
. by a flow-Timiting orifice in the sample cartridge containing the filter
media. The orifice limits the sample flow to 1.2 cubic feet per minute.

2.3.6 Environmental Sampling Monitoring System
The Hanford Site maintains a comprehensive environmental sampling and

monitoring program. Information describing the program has been previously
provided to the DOH.
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3.0 GENERAL INFORMATION ON SAMPLE ANALYSIS

The stack sample media will be analyzed in accordance with existing
prot lures previously supplied to the DOH during audits.
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5.0 BEST AVAILABLE RADIONUCLIDE CONTROL TECHNOLOGY

A Best Available Radionuclide Control Technology (BARCT) assessment is
provided in Appendix D.
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APPENDIX A-1

CORRESPONDENCE - N REACTOR EFFLUENT PROJECTION
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Westinghouse Internal

Hanford Company Memo
From: N Reactor Deactivation 85600-93-55
Phone: 373-4164

Date: November 19, 1993

Subject: N REACTOR EFFLUENT PROJECTION

To: Gary Wells HB-26
cc: Warren Cohen H6-26 M. R. Morton RZ-77
£11a Coenberg H6-25 B. D. Schilperoort x8-20
Jerry Hunacok X0-41 D. Schilperoort X8-29
J. L. Laurenz R2-77 Jerry Turnbaugh HE-25
Chris Lucas X0-35 John Walsh X0-57
F. N. McDonald R3-45 Dave Watson A5-55

Attached is an updated estimate of the water volumes and removal sequence of
N Reactor contaminated effluents. This data should be used for future
planning and analysis purposes rather than the former quantities identified
in the BAT documents.

Should you have any questions please contact John Walsh {373-1408) of m=v
staff,

b}

R. Jy/Gimera
N Reactor Manager

ak

attachment

Hantord Operations and Engineenng Contractor tor the US Department ot faerqy
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CORRESPONDENC™ - UNDERWA™"" PLASMA CUTTING
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“ergyServices TOOL DESIGN & ENGINEERING

December 21, 1993

- Linda Mihalik
CH 2 M Hill
. 1933 Jadwin
Suite ~25
Richland, \ A
Subject: Underwater Plasma Cutting
Dear Linda:

It was a pleasure speaking with you the other day about underwater plasma cutting.
PCI has been involved with this process for the past 14 years. We have worked at
nuclear plants such as North Anna, Three Mile Island, Connecticut Yankee, Shoreham,
Yankee Rowe, and Fort St. Vrain. In my opinion, we are the leader of underwater
plasma cutting in the nuclear industry.

During our conversation you asked me about the particulates which escape into the
atmosphere during the underwater plasma cutting process. | spoke with our
technicians, who are at Yankee Rowe and are working with the decommissioning of
their reactor vessel internals. The following is some information which may be helpful
to you.

~ When plasma cutting under water, PCl uses a specially designed floating vent hood
to trap any particulates which escape into the air. This vent hood has a suction hose
. which is attached to a Hepa filtration unit. The information for this unit is as follows:

NFS/RPS

Model PFB - 2500 (SP)

Bag in / Bag out

Portable Hepa Filtration Module
Nom al flow rate 2,000 CFM

The capture velocity range under the hood is 163 - 230 feet per minute. Our floating
hood size is approximately an 8 foot hexagon.

One Energy Drive ¢« P.O. Box 3000 « Lake Bluff, lllinois 60044 « (708) 680-8100
Branch Offices: Atlanta, GA e Ashiand, VA ¢ Banning, CA



‘.EA
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EnergyServices

While at the Yankee Rowe Nuclear Plant, we have experienced the following
conditions during the underwater plasma cutting operations.

Components - Reactor vessel internals
Depth of water - 12 feet to 20 feet

Time Range - For 11 weeks the dose rate for the material cut ranged

from 1 REM to 15,000 REM. The HEPA filter started a O
mR\hr and went to 4 mR/hr during this time.

Time Range - In 4 days the dose rate of the material cut ranged from
15,000 F._.1 to 25,000 REM. The HEPA filter dose rate
v it ihr. T ity ' this 1
dose rate was caused by the initial cut into late.
A significant amount of "crud™ was trapped in this plate
and was loosened durin the initial cutting. A-fine powder-
like substance migrated to the surface causing an initi
blast of airborne which was all collected by the hood. Other
than this burst from the core plate cutting, the HEPA off
gas collection was not necessary.

At this time | am not aware of any analysis which has been performed to the HEPA
filters.

You also asked me about temperature ranges at the plasma torch. For more technical
information | recommend you call Hypertherm, the company from which we pu hase

the | i1sma equipment from. Their phone number is 603-643-€M1 v Secle Senctons
LN N

Wirana
If there is any more information you might require please call me at 708‘3550-8100
and | will be happy to help you.

Sincerely,

Mike Simundza
rgional Account Manager

Coeof
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Pacx‘rc Northwest Laboratories

Project Number
Internal Distribution

PR Baolen
JD Forsythe
L Garret
DL Haggard
RA Larsan
RJ Pyzel
File/LB

Date JU]y 24, 19990

To J. J. Jernberg
From R. L. Brodzinski /é%yyh/

subjecc 10NN Fuel Canister Assays

, ‘A total of 11 canisters were neutron countéd for residual TRU
contamination before and after cleaning. In addition, canisters #7 amd #10
were gamma counted bath before and after cleaning wh™ | shauld give a
reasonably good measure of t! decontamination factor afforded by the cleaning
pracess. Assuming the TRU is weapons grade fuel, the first tehle below gives,
the TRU »n i :ion! ‘ore d after ¢’ ming in uni- of nL., g net ght
of canister for the nine canisters which were neutron counted only. Tne
second table gives both the TRU and the gamma emitters, before and after, for
canisters #7 and §10. I am enclosing the hardcopies of the data for you to
archive. We will archive the data on floppy disc here.

Canister # TRY p=Fr~re TRU after
—z T ew . -3z,
3 942 26.9
4 493 <30
5 1020 <30
6 827 9.02
8 849 . 37.3
9 1110 46.0
11 453 3l
12 2680 18.9
Isotope #7 before #7 =fter £10 before 710 after
TRU 989  8Y.8 853 46.3
5%n 4.27 1.91 0.994 . 0.865
B0¢, 148 67.7 80.3 31.9
125y, 198 84.8 89.8 61.3
137¢5 1330 222 387 154
154g,, 56.3 28.4 46.5 25.0
155g, <13 <4.2 27.6 <3.8

£54-1900-001 {10/m9}
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TEST kEPORT OF FEASABILITY STUDY FOR HIGH PRESSURE CLEANTNG OF
FUEL CANISTERS

1.0

INTRODUCTION

This test was conducted to demonstrate the feasability of
using an Aquadyne hydro-blaster to remaove the TRU which has
accumulated on the K Basin fruel storage canisters during the
years of storage. The TRU remaining on the decontaminatad
canister must be less than the 100 nCi/g limit in order for .
the canister to be considered non-TRU. The basis for a
successful test is that the TRU  remaining on the canisters
after decontamination is below TRU limits (measured at 90%

.confidence).

Environmental and Engineering Demonstration Laboratory
prepared a test plan titled "Feasability Study for High
Pressure Cleaning of Fuel Canj :ers", WH( ;D-NR-AP-001 and
directed the testing. Fuel and K/D Operations funded the

te - and provided of rato; and other support. The TRU
measurements were made Dby tttelle 1} . Wt
Laboratories.

The testing started on June 25, 1990 and was completed July
24, 1990.

DESCRIPTION OF TEST

Twelve Mark 0 aluminum canisters were placed in 55 gallen
drunms. One of the twelve canisters had not been used.
Irradiated N-—-Reactor fuel had been stored 1in the other
eleven canisters for several years until it was processed by
PUREX. The empty canisters were returned and stored in the
basins. The canisters which were used in this test had been
stored at N Basin for a number aof years.

The canisters were packaged in plastic, surveyed, and each
one was placed in a plastic-lined drum and the 1lid fastened
on. Each drum was labeled with an identification number -
from one to twelve.

All of the 12 canisters were neutron counted for TRU.
contanination prior to cleaning. In addition, canisters #7
and #10 were gamma counted. Canister #1 was the unused
canister and counted for the background measurement.

Canisters %7 and 710 were each hydro-blasted for 15 minutes.
Then the TRU and gamma measurements were taken. About one-
third of the visable corrosion products were removed. There

was no reduction of the TRU.

Canisters #7 and #10 were cleaned again. Canister #7 was
cleaned for about one hour more. The cleaning was
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toncentrated on the ins?de and inside bottom of the
canister. When these canisters were remeasured, #7 had a
marked reduction of TRU.

After reviewing these results, the cleaning method was
revised. A wire chimney brush with the same diameter as the
canister was obtained to scrub the insides and bottoms of
the canisters. It was attached to a power drill with an
extention about 7 feet in length so scrubbing could take
place under water. The canisters were first scrubbed with
the brush on the inside and bottom for several minutes, then
hydro-blasted on all the surfaces with the Aquadyne power
washer. Total cleaning time  for each canister was 15
minutes. ,

Ten of the canisters were cleaned using this procedure.
(All of the canisters except £7.) When the cleaning was
mi” it 1 %_.J measurements were taken again. -

TEST RESULTS .

The residual transuranics on all of the canisters was
reduced to less than the TRU limit of 100 nCi/g. Canister
47 had a TRU level of 89.9 nCi/g after decontamination. It
was the only canister which had a TRU level close to the
limit and was the only one which was not cleaned with the
brush prior to the hydro-blasting. The TRU levels remaining
on the canisters which were cleaned with the brush prior to
hydro-blasting ranged from 9 to 46 nCi/g. Table 1 shows the
TRU results.

Table 1 Canister TRU Concentration (nCi/qg}

Canister # Before Decon After- Decon
2 725 <32
3 942 26.9
4 493 <30
5 1020 <30
6 827 9.02
7 989 89.8
8 849 37.3
9 1110 46.0

10 853 46.3
1L 453 <31

12 2680 - 18.9

Canisters #7 and #10 were also gamma counted. Table 2 shows
the gamma emitters before and after decontamination.



Desrr

Approximately 75% of these isctopes were removed from
canister #7 and 56% were remaved from canister g1c.

Table 2 Gamma Emmitters Before and After Decontaminaticon

Isotope £7 before 27 after £1Q before 10 after
Mn-54 4,27 1.91 C.994 0.865
Co—-60 148 67.7 80.3 31.9
Sh-125 198 84.8 89.8 61.3
Cs-137 . 1330 222 . 387 154
Eu-154 56.3 28.4 46.5 25.0

Eu-1S5 <13 <4.2 27.6 <3.8
4.0 CONCLUSIONS AND RECOMMENDATICONS

This f "1 r test has shown that the TRU on the
caniste 1 re " to less ""an ‘"e TRU *° its of 100
nCi/g by the cieaning method described in this test. It is
recommended that a procedure and criteria be developed to

apply this method for use on the remaining canisters.
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APPENDIX A-4
EFFE..s OF HYDROSCRUBBING

CONVERSATION RECORD

Speaker: John Karns, Westinghouse Hanford Company
_ Documented by: Linda Mihalik, CH2M HILL

Date of Conversation: December 12, 1993

Mr. Karns addressed the issue of aerosol generated during high-pressure
washing ¢ .ivities. He stated that hydroscrubbing of contamir “ed irfac ;
had been performed frequently in the past in the 100 Areas. OUperators were
located 10 to 20 feet from the spray surface, and the air in the vicinity of
the operators was monitored routinely by Health Physics Technicians.

According to Mr. Karns, the only facial protection worn by the operators was a
splash shield. Airborne contaminant levels at that distance were below levels
at which respiratory protection was required.
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APPENDIX B
THERMAL EVALUATION OF PLASMA TORCH CUTTING

A plasma torch generates temperatures of 11,093 to 27,760 degrees celsius
in the ionized gas that is used for cutting (McGough and Knetl 1990). This
temperature range is well above the boiling point of the radionuclides in the
. basin. For example, the boiling point of pure cesium is 678 degrees celsius;
the oxide decomposes to the pure substance at 650 degrees celsius (CRC
Press 1980). The boiling points for the pure substances and compounds of
. americium, cobalt, manganese, and plutonium, and strontium are higher, but
still | “ow the cutting temperatures.

The high cuttit f  ta” es rai: =~ ~ 77 ’'ng th
e Can radionuclide gases be dispersed to the basin air space?

e To what extent could cutting increase evaporation of the basin
water?

e What quantity of water could be heated to 100 degrees celsius or
greater (required for 40 CFR 61 calculations)?

The following information was obtained during actual operation of a torch
on the Lower Core Support Assembly at Three Mile Island (McGough and
Knetl 1990):

1e materials being cut were 1 to 2.5 inches thick, and cutting was
performed under 35 feet of water. Material that was 2 inches thick or
more required 180 volts and resulted in a tor« 1 ivel speed of 7 to
8 inches per minute. Material less than 2 inches thick required a
voltage of 140 volts and resulted in a torch travel speed of 12 inches
per minute. The cutting current ranged from 450 to 860 amperes.

. C. “ining the upper-bound voltage and amperage, the total power consumed
by the torch is:

180 V x 860 amps = 154,800 watts

As indicated by the travel speeds, plasma torch cutting proceeds rapidly.
Assuming that the torch is operated in the basin continuously for 8 hours, the
total enel y consumption during that time would be:

4,800 watts x 1 Joule/sec/watt x 8 b x 60 min/hr
x 60 sec/min = 4.5 x 10" Joule

This energy dissipates by several mechanisms: the temperature of the

metal and surrounding water increase, water, and other constituents (including
radionucl les) vaporize, and water dissociates into hydrogen and oxygen gases.
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APPENDIX C

CAP-88 RESULTS 105N BASIN STABILIZATION
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January 19, 1994

o: Linda Mihalik

Fr-m: ~. Rit*r-1n
Westinghouse Hanford Company HO-36

376-8715 FAX: 376-1293

Number of pages attached to this cover: 9

The attached CAP88PC run uses wind data from 1983 to 1991 (9 years)
at an elevation of 89 meters. This is appropriate for a 200 foot
stack release.

The receptor location from the CAP88PC output is 14.7 km east of 100N
Area. This is still onsite. The location is fictitious. It had to
be entered this way because CAP88PC always picks the wrong wind
transport direction. The actual worst case location is 11.5 km west
of 100N Area.

The dose factors you need are listed on page 2 of the SUMMARY. I
marked the nuclide chains on that page. The doses in a chain need to
be added together. For example, the dose factor for Sr-90 is really
the sum of 3.85E-02 and 7.17E-05 mrem, or 3.86E-02 mrem per curie
released over one year.

I will send all of the CAP88PC output attached to a ccMail message.



CAP88-PC
Version 1.00

Clean Air Act Assessment Package - 1988

DOSE AND RISK EQUIVALENT SUMMARIES

Non-Radon Individual Assessment
Jan 19, 1994 10:27

Facility: 100 Area - 200 ft Stack - Individual Nuclides
Address: Westinghouse Hanford Company

P.0. Box 1970
City: Rich and
State: WA Zip: 99352-1970

Source Category:
Source Type: Stack
Emission Year: 1994

Comments: 14.7 km E is equivalent to 11.5 km W
Wind data generated at 100N from 1983 to 1991

Dataset Name: 100N for Linda
Dataset Date: Jan 19, 1994 10:27 am
Wind File: WNDFILES\JF10089.WND
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' Page 1

| ORGAN DOSE EQUIVALENT SUMMARY
g (RN-222 Working Level Calculations Excluded)

Selected

Individual
Organ (mrem/y)
GONADS 2.55E+00
BREAST 9.82E-01
R MAR 1.44E+01
LUNGS 4.97E+01
THYROID 9.87t-01
ENDOST 1.71E+02
RMNDR 8.00E+00
EFFEC 1.60E+01

Radon Decay Product Concentration (working level)

0.00E+00

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY
(RN-222 Working Level Calculations Excluded)

Selected

Individual
Pathway (mrem/y)
INGESTION 1.94E+00
INHALATION 1.35E+01
AIR IMMERSION 2.64E-05
GROUND SURFACE 5.77E-01
INTERNAL 1.55E+01
EXTERNAL 5.77E-01
TOTAL 1.60E+01

Radon Decay Product Concentration (working level)

0.00E+00



Jan 19, 1994 10:27 am SUMMARY
Page 2

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY
(RN-222 Working Level Calculations Excluded)

Selected

Individual
Nuclide (mrem/y)
AM-241 4.25E+00
[CE-144 4.27E-03
PR-144 1.53E-07
C0-60 5.71E-02
CS-134 3.14E-02
[CS-137 1.37E-02
BA-137M 4 .59E-02
H-3 6.98E-06
K-40 4.53E-02
MN-54 3.65E-03
PU-238 2.58E+00
PU-239 2.78E+400
PU-241 4.39E-02
[RU-106 5.57E-03
RH-106 5.65E-29
[SB—125 5.78E-03
TE-125M 9.12E-05
[SR—90 3.85E-02
Y-90 7.17E-05
[U—235 9.93E-01
TH-231 7.21E-06
U-238 9.29E-01
[TH—234 7.27E-04
PA-234 2.14E-01
U-234 1.04E+00
TH-230 1.86E+00
RA-226 1.68E-01
RN-222 0.00E+00
P0-218 0.00E+00
PB-214 3.08E-02
BI-214 1.63E-01
P0-214 0.00E+00
[PB-210 5.30E-01
BI-210 1.44E-03
P0-210 1.84E-01
TOTAL 1.60E+01

Radon Decay Product Concentration (working level)

0.00E+00
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Page 3

CANCER | 3K SUMMARY

Selected Individual
Total Lifetime

Cancer Fatal Cancer Risk
LEUKEMIA 1.40E-05
BONE 7.67E-06
THYROID 3.58E-07
BREAST 3.02E-06
LUNG 8.46E-05
STOMACH 1.92E-06
BOWEL 1.06E-06
LIVER 2.41E-05
PANCREAS 1.32E-06
URINARY 2.19E-06
OTHER 1.62E-06
TOTAL 1.42E-04

Selected Individual
Cancer Risk

Radon Decay Product
Lung Exposure 0.00E+00

Total Fatal Risk
A11 Exposures 1.42E-04
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PATHWAY RISK SUMMARY

Selected Individual
Total Lifetime

Pathway Fatal Cancer Risk
INGESTION 1.22E-05
INHALATION 1.16E-04
AIR IMMERSION 6.34E-10
GROUND SURFACE 1.38E-05
INTERNAL 1.28E-04
EXTERNAL 1.38E-05
TOTAL 1.42E-04

Selected Individual
Cancer Risk

Radon Decay Product
Lung Exposure 0.00E+00

Total Fatal Risk
A1l Exposures 1.42E-04




Jan 19, 1994

10:27 am

Nuclide

AM-241
CE-144
PR-144
C0-60
CS-134
CS-137
BA-137M
H-3
K-40
MN-54
PU-238
PU-239
PU-241
RU-106
RH-106
SB-125
TE-125M
SR-90
Y-90
U-235
TH-231
U-238
TH-234
PA-234
U-234
TH-230
RA-226
RN-222
P0-218
PB-214
BI-214
PO-214
PB-210
BI-210
P0-210

TOTAL

NUCLIDE RISK SUMMARY

Selected Individual
Total Lifetime
Fatal Cancer Risk

W WO WSO O ket = TR PN = PN O = = PN = NN Q0 = = = WS — =N

—

.17E-05
.84E-07
.30E-12
431 )6
.96E-07
.58E-07
.10E-06
.89E-10
.14E-06
.76E-08
.17E-05
.15E-05
.67E-07
.40E-07
.36E-33
.38E-07
.57E-09
.47E-07
.43E-09
.29E-05
.10E-10
.19E-05
.04E-08
.12E-06
.32E-05
.52E-05
.98E-06
.00E+00
.00E+00
.28E-07
.94E-06
.00E+00
.78E-06
.84E-08
.86E-06

.42E-04

SUMMARY
Page 5




Jan 19, 1994

Selected Individual
Cancer Risk

Radon Decay Product

Lung Exposure 0.00E+00
Total Fatal Risk
A11 Exposures 1.42E-04
10:27 am SUMMARY

Page 6

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)
(A11 Radionuclides and Pathways)

Direction

NNW
WNW
WSW

SW
SSW
SSE
ESE
ENE

NNE

Distance (m)

14700

.9E+00
.6E+00
.5E+00
.8E+00
.2E+01
.0E+00
.3E+00
.5E+00
.3E+00
.6E+00
.8E+00
.0E+01
.6E+01
.0E+01
.4E+00
.3E+00

NN = ==~ OO~ O~NUOTOY
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INDIVIDUAL LIFETIME RISK (deaths)
(A11 Radionuclides and Pathways)

Distance (m)

Direction 14700

N 6.1E-05
NNW 4.9E-05
NW 6.6E-05
WNW 7.8E-05
W 1.1E-04
WSW 5.3E-05
SW 4.7E-05
SSW 4.9E-05
S 7.3E-05
SSE 5.9E-05
SE 6.9E-05
ESE 9.1E-05
E 1.4E-04
ENE 9.0E-05
NE 6.5E-05
NNE 4.7E-05




CAP8S8-PC
Version 1.00

Clean Air Act Assessment Package - 1988

SYNOPSIS REPORT

Non-Radon Individual Assessment
Jan 19, 1994 10:27 am

Facility: 100 Area - 200 ft Stack - Individual Nuclides
Address: Westinghouse Hanford Company

P.0. Box 1970
City: Richland
State: WA Zip: 99352-1970

Effective Dose Equivalent
(mrem/year)

1.60E+01

At This Location: 14700 Meters East

Source Category:
Source Type: Stack
Emission Year: 1994

Comments: 14.7 km E is equivalent to 11.5 km W
Wind data generated at 100N from 1983 to 1991

Dataset Name: 100N for Linda
Dataset Date: Jan 19, 1994 10:27 am
Wind File: WNDFILES\JF10089.WND




Jan 19, 1994 10:27 am SYNOPSIS
Page 1

MAXIMALLY EXPOSED INDIVIDUAL
(RN-222 Working Level Calculations Excluded)

Location Of The Individual: 14700 Meters East
Lifetime Fatal Cancer Risk: 1.42E-04

ORGAN DOSE EQUIVALENT SUMMARY
(RN-222 Working Level € “culations Excluded)
Dose
Equivalent
Organ (mrem/y)
|
| GONADS 2.55E+00
BREAST 9.82E-01
R MAR 1.44E+01
LUNGS 4.97E+01
THYROID 9.87E-01
ENDOST 1.71E+02
RMNDR 8.00E+00 |

EFFEC 1.60E+01



Jan 19, 1994

Nuclide Class

10:27 am

RADIONUCLIDE EMISSIONS DURING THE YEAR 1994

Size

S

AM-241
CE-144
PR-144
C0-60
CS-134
CS- 37
BA- 37M
H-3
K-40
MN-54
PU-238
PU-239
PU-241
RU-106
RH-106
SB-125
TE-125M
SR-90
Y-90
U-235
TH-231
U-238
TH-234
PA-234
U-234
TH-230
RA-226
RN-222
P0O-218
PB-214
BI-214
PO-214
PB-210
BI-2 )
P0O-210

ETEXTO0OETFTOE +EALXK<LA XKL <LK AADEE<LK<LK<LK<L<<EDODO OO0 << < E

b b pmd pord povd b et (O b b fd pd bt pd pd pd pd et pd et fd povd et ot pd pd b (O d b b fd b pd b
. . . . .

.00

.—l.—l.—looooo.—lH.—l.—l.—l.—lHHHHNHHHHHHHHH@HHHHHH

ource
#1 TOTAL
Ci/y Ci/y
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.5E-01 9.5E-01
.0E+00  1.0E+00
.0E+00  1.0E+00
.0F+00 1.0F+00
.C.-00 1.¢...00
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.5E-01  2.5E-01
.0E+00  1.0E+00
.0E+00 1.0E+00
.0E+00  1.0E+00
.0E+00  1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.6E-03  1.6E-03
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00  0.0E+00
.0E+00  0.0E+00
.0E+00  0.0E+00
.0E+00  0.0E+00
.0E+00  0.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
.0E+00 1.0E+00
SITE INFORMATION

Temperature: 12 degrees C
Precipitation: 16 cm/y
Mixing Height: 1000 m

SYNOPSIS
Page 2



Jan 19, 1994 10:27 am
SOURCE INFORMATION
Source Number: 1
Stack Height (m): 89.00
Diameter (m): 2.50
Plume Rise
Pasquill Cat: A B C D

Fixed (m):

(Fixed Rise)

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

AGRICULTURAL DATA

| Vegetable
Fraction Home Produced: 1.000

Fraction From Assessment Area: 0.000

Fraction Imported: 0.000

‘ 14700

Food Arrays were not generated for this run.

Default Values used.

DISTANCES USED FOR MAXIMUM INDIVIDUAL ASSESSMENT

Milk

1.000
0.000
0.000

Meat

1.000
0.000
0.000



CAP88-PC
Version 1.00

Clean Air Act Assessment Package - 1988

WEATHER DATA

Non-Radon Individual Assessment
Jan 19, 1994 10:27 am

Facility: 100 Area - 200 ft Stack - Individual Nuclides
Address: Westinghouse Hanford Company
P.0. Box 1970
City: Richland
State: WA Zip: 99352-1970

Source Category:
Source Type: Stack
Emission Year: 1994

Comments: 14.7 km £ is equivalent to 11.5 km W
Wind data generated at 100N from 1983 to 1991

Dataset Name: 100N for Linda
Dataset Date: Jan 19, 1994 10:27 am
Wind File: WNDFILES\JF10089.WND




Jan 19, 1994 10:27 am WEATHER

Page 1
HARMONIC AVERAGE WIND SPEEDS (WIND TOWARDS)
Pasquill Stability Class
Wind
Dir A B C D E F G Frequency
N 1.681 1.778 1.424 1.547 1.767 1.458 1.262 0.038
NNW 1.968 1.531 1.795 1.713 1.845 1.645 1.353 0.033
NW 2.199 1.558 1.683 1.770 2.091 1.660 1.389 0.048
WNW 1.743 1.586 1.520 1.605 1.941 1.756 1.504 0.054
W 1.653 1.561 1.581 1.474 1.730 1.785 1.574 0.073
WSW 1.628 1.611 1.430 1 77 1 755 1.683 1.539 0.039
SW 2.397 2.113 1.931 2.033 2.088 1.621 1.320 0.040
SSW 2.757 2.744 2.372 2.301 2.378 1.9.. 1.326 0.049
S 1.956 1.904 1.642 1.873 2.104 1.670 1.364 0.060
SSE 1.752 1.576 1.448 1.698 1.772 1.548 1.162 0.045
SE 2.159 1.960 1.827 2.129 2.310 1.586 1.244 0.062
ESE 2.703 2.430 2.307 3.002 3.525 1.811 1.351 0.104
E 2.605 2.417 2.292 2.912 3.890 2.171 1.615 0.166
ENE 2.612 2.309 1.957 2.644 3.097 2.128 1.705 0.094
NE 2.947 2.303 2.360 2.348 2.426 1.669 1.476 0.060
NNE 2.204 1.720 1.625 2.087 2.003 1.475 1.433 0.035
ARITHMETIC AVERAGE WIND SPEEDS (WIND TOWARDS)
Pasquill Stability Class
Dir A B C D E F G
N 3.055 4.038 2.806 3.°77 3.657 . 2.710 2.001
NNW 3.197 2.857 3.302 3.315 3.810 2.914 2.224
NW 3.496 2.507 2.786 3.216 3.940 3.263 2.214
| W 2.701 2.634 2.360 2.631 3.295 3.092 2.887
W 501 2.438 2.485 2.329 3.051 3.349 2.745
WSW 2.826 2.635 2.184 2.886 3.556 3.407 2.812
SW 4.081 4.060 3.535 3.917 4.984 3.311 2.033
SSW 4.798 5.882 5.439 5.408 6.371 5.504 2.492
S 3.393 4.088 3.766 4.096 5.307 3.608 2.699
SSE 2.734 2.531 2.241 3.279 3.882 3.090 1.773
SE 4.842 4.313 4.417 5.177 5.585 3.079 1.929
ESE 5.637 5.804 5.862 6.890 7.308 3.667 2.278
E 4.670 4.738 4.425 5.814 6.756 - 4.291 2.844
ENE 4.737 4.655 4.270 5.069 5.679 4.300 3.064
NE 5.452 5.401 5.543 5.575 5.305 3.159 2.555
NNE 4.244 3.531 4.136 5.411 4.776 2.743 2.319




Jan 19, 1994 10:27 am WEATHER
Page 2
FREQUENCIES OF STABILITY CLASSES (WIND TOWARDS)
Pasquill Stability Class

Dir A B C D E F G
N 0.1082 0.0449 0.0475 0.3245 0.2797 0.1372 0.0580
NNW 0.1064 0.0547 0.0547 0.3283 0.2705 0.1337 0.0517
NW 0.1151 0.0460 0.0523 0.3326 0.2552 0.1485 0.0502
WNW 0.1065 0.0467 0.0449 0.3159 0.2505 0.1701 0.0654
W 0.0941 0.0409 0.0382 0.2428 0.2510 0.2360 0.0969
WSW 0.0876 0.0335 0.0438 0.2294 0.2500 0.2423 0.1134
SW 0.1796 0.0574 0.0599 0.2519 0.2319 0.1546 0.0648
SSW 0.2037 0.0679 0.0576 0.2840 0.2016 0.1337 0.0514
S 0.2020 0.0546 0.0579 0.2781 0.2086 0.1457 0.0530
SSE 0.1955 0.0517 0.0494 0.2584 0.1978 0.1708 0.0764
SE 0.2006 0.0546 0.0498 0.2648 0.2103 0.1509 0.0690
ESE 0.1675 0.0443 0.0404 0.2772 0.2810 0.1299 0.0597
E 0.1210 0.0361 0.0301 0.2541 0.3311 0.1481 0.0795
ENE 0.1223 0.0383 0.0319 0.2660 0.2915 0.1734 0.0766
NE 0.1581 0.0516 0.0499 0.3111 0.2429 0.1248 0.0616
NE 0.1203 0.0372 0.0458 0.3410 0.2550 0.1404 0.0602
TOT 0.1424 0.0457 0.0438 0.2781 0.2621 0.1579 0.0698

ADDITIONAL WEATHER INFORMATION

Average Air Temperature: 12.0 degrees C
285.2 K
Precipitation: 16.0 cm/y
Lid Height: 1000 meters
Surface Roughness Length: 0.010 meters
Height Of Wind Measurements: 10.0 meters
Average Wind Speed: 4.401 m/s

Vertical Temperature Gradients:
STABILITY E 0.073 k/m
STABILITY F 0.10Y k/m
STABILITY G 0.146 k/m



CAP88-PC

Version 1.00

Clean Air Act Assessment Package - 1988

GENERAL DATA

Non-Radon Individual Assessment
Jan 19, 1994 10:27 am

Facility: 100 Area - 200 ft Stack - Individual Nuclides
Address: Westinghouse Hanford Company

P.0. Box 1970
City: Richland
State: WA Zip: 99352-1970

Source Category:
Source Type: Stack
Emission Year: 1994

Comments: 14.7 km E is equivalent to 11.5 km W
Wind data generated at 100N from 1983 to 1991

Dataset Name: 100N for Linda
Dataset Date: Jan 19, 1994 10:27 am
Wind File: WNDFILES\JF10089.WND



Jan 19, 1994 10:27 am GENERAL

Page 1
VALUES FOR RADIONUCLIDE-DEPENDENT PARAMETERS
Dry
Particle Scavenging Deposition
Clearance Size Coefficient Velocity
Nuclide Class (microns) (per second) (m/s)
AM-241 W 1.0 1.60E-06 1.80E-03
CE-144 Y 1.0 1.60E-06 1.80E-03
PR-144 Y 1.0 1.60E-06 1.80E-03
C0-60 Y 1.0 1.60E-06 1.80E-03
CS-134 D 1.0 1.60E-06 1.80E-03
CS-137 D 1.0 1.60E-06 1.80E-03
BA-137M D 1.0 1.60E-06 1.80E-03
H-3 * 0.0 0.00E+00 0.00E+00
K-40 D 1.0 1.60E-06 1.80E-03
M .54 W 1.0 1.60E-06 1.80E-03
PU-238 Y 1.0 1.60E-06 1.80E-03
PU-239 Y 1.0 1.60E-06 1.80E-03
PU-241 Y 1.0 1.60E-06 1.80E-03
RU-106 Y 1.0 1.60E-06 1.80E-03
RH-106 Y 1.0 1.60E-06 1.80E-03
SB-125 W 1.0 1.60E-06 1.80E-03
TE-125M W 1.0 1.60E-06 1.80E-03
SR-90 D 1.0 1.60E-06 1.80E-03
Y-90 Y 1.0 1.60E-06 1.80E-03
U-235 Y 1.0 1.60E-06 1.80E-03
TH-231 Y 1.0 1.60E-06 1.80E-03
U-238 Y 1.0 1.60E-06 1.80E-03
TH-234 Y 1.0 1.60E-06 1.80E-03
PA-234 Y 1.0 1.60E-06 1.80E-03
U-234 Y 1.0 1.60E-06 1.80E-03
TH-230 Y 1.0 1.60E-06 1.80E-03
RA-226 W 1.0 1.60E-06 1.80E-03
RN-222 * 0.0 0.00E+00 0.00E+00
P0-218 W 1.0 1.60E-06 1.8( -03
PB-214 D 1.0 1.60E-06 1.80E-03
BI-214 W 1.0 1.60E-06 1.80E-03
P0-214 W 1.0 1.60E-06 1.80E-03
PB-210 D 1.0 1.60E-06 1.80E-03
BI-210 W 1.0 1.60E-06 1.80E-03
P0-210 W 1.0 1.60E-06 1.80E-03




Jan 19, 1994 10:27 am GENERAL
Page 2
VALUES FOR RADIONUCLIDE-DEPENDENT PARAMETERS
DECAY CONSTANT (PER DAY)
TRANSFER COEI C T
Radio-
Nuclide active (1) Surface Water Milk (2) Meat (3)
AM-241 0.00E+00 5.48E-05 0.00E+00 4.00E-07 3.50E-06
CE-144 0.00E+00 5.48E-05 0.00E+00 2.00E-05 7.50E-04
PR-144 5.78E+01 5.48E-05 0.00E+00 2.00E-05 3.00E-04
C0-60 0.00E+00 5.48E-05 0.00E+00 2.00E-03 2.00E-02
CS-134 0.00E+00 5.48E-05 0.00E+00 7.00E-03 2.00E-02
CS-137 0.00E+00 5.48| )5 0.00E+00 7.00E-03 2.00E-02
BA-137M 3.91E+02 5.48E-05 0.00E+00 3.50E-04 1.50E-04
H-3 0.00E+00 5.48E-05 0.00E+00 0.00E+00 0.00E+00
K-40 0.00E+00 5.48E-05 0.00E+00 7.00E-03 2.00E-02
MN-54 0.00E+00 5.48E-05 0.00E+00 3.50E-04 4.00E-04
PU-238 0.00E+00 5.48E-05 0.00E+00 1.00E-07 5.00E-07
PU-239 0.00E+00 5.48E-05 0.00E+00 1.00E-07 5.00E-07
PU-241 0.00E+00 5.48E-05 0.00E+00 1.00E-07 5.00E-07
RU-106 0.00E+00 5.48E-05 0.00E+00 6.00E-07 2.00E-03
RH-106 2.00E+03 5.48E-05 0.00E+00 1.00E-02 2.00E-03
SB-125 0.00E+00 5.48E-05 0.00E+00 1.00E-04 1.00E-03
TE-125M 1.20€E-02 5.48E-05 0.00E+00 2.00E-04 1.50E-02
SR-90 0.00E+00 5.48E-05 0.00E+00 1.50E-03 3.00E-04
Y-90 2.60E-01 5.48E-05 0.00E+00 2.00E-05 3.00E-04
U-235 0.00E+00 5.48E-05 0.00E+00 6.00E-04 2.00E-04
TH-231 6.52E-01 5.48E-05 0.00E+00 5.00E-06 6.00E-06
U- 38 0.00E+00 5.48E-05 0.00E+00 6.00E-04 2.00E-04
TH-234 2.88E-02 5.48E-05 0.00E+00 5.00E-06 6.00E-06
PA-234 2.48E+00 5.48E-05 0.00E+00 5.00E-06 1.00E-05
234 0.00E+00 5.48E-05 0.00E+00 6.00E-04 2.00E-04
TH-230 0.00E+00 5.48E-05 0.00E+00 5.00E-06 6.00E-06
RA-226 0.00E+00 5.48E-05 0.00E+00 4.50E-04 2.5 -04
RN-222 1.81E-01 5.48E-05 0.00E+00 0.00E+00 0.00t+00
PO-218 3.27E+02 5.48E-05 0.00E+00 3.50E-04 9.50E-05
PB-214 3.72E+01 5.48E-05 0.00E+00 2.50E-04 3.00E-04
BI-214 5.02E+01 5.48E-05 0.00E+00 5.00E-04 4.00E-04
PO-214 3.66E+08 5.48E-05 0.00E+00 3.50E-04 9.50E-05
PB-210 0.00E+00 5.48E-05 0.00E+00 2.50E-04 3.00E-04
BI-210 1.38E-01 5.48E-05 0.00E+00 5.00E-04 4.00E-04
P0-210 0.00E+00 5.48E-05 0.00E+00 3.50E-04 9.50E-05

FOOTNOTES: (1)

(2)

(3)

Effective radioactive decay constant in plume;
set to zero if less than 1.0E-2

Fraction of animal's daily intake of nuclide
which appears in each L of milk (days/L)

Fraction of animal's daily intake of nuclide
which appears in each kg of meat (days/kg)
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GI UPTAKE FRACTION

Nuclide Forage (1) Edible (2) Inhalation Ingestion
AM-241 5.50E-03 1.07E-04 1.00E-03 1.00E-03
CE-144 1.00E-02 1.71E-03 3.00E-04 3.00E-04
PR-144 1.00E-02 1.71E-03 3.00E-04 3.00E-04
C0-60 2.00E-02 3.00E-03 5.00E-02 3.00E-01
CS-134 8.0C" .02 1.28E-02 9.50E-01 9.50E-01
€S-137 8.00t-02 1.28E-02 9.50E-01 9.50E-01
BA-137M 1.50E-01 6.42E-03 1.00E-01 1.00E-01
H-3 0.00F+00 0.00E+00 9.50E-01 9.50E-01
K-40 1.0C_-00 2.35E-01 9.50E-01 9.50E-01
MN-54 2.50E-01 2.14E-02 1.00E-01 1.00E-01
PU-238 4.50E-04 1.93E-05 1.00E-03 1.00E-03
PU-239 4.50E-04 1.93E-05 1.00E-04 1.00E-03
PU-241 4.50E-04 1.93E-05 1.00E-03 1.00E-03
RU-106 7.50E-02 8.56E-03 5.00E-02 5.00E-02
RH-106 1.50E-01 1.71E-02 5.00E-02 5.00E-02
SB-125 2.00E-01 1.28E-02 1.00E-02 1.00E-01
TE-125M 2.50E-02 1.71E-03 2.00E-01 2.00E-01
SR-90 2.50E+00 1.07E-01 3.00E-01 3.00E-01
Y-90 1.50E-02 2.57E-03 1.00E-04 1.00E-04
U-235 8.50E-03 1.71E-03 2.00E-03 2.00E-01
TH-231 8.50E-04 3.64E-05 2.00E-04 2.00E-04 .
U-238 8.50E-03 1.71E-03 2.00E-03 2.00E-(
TH-234 8.50E-04 3.64E-05 2.00E-04 2.00E-04
PA-234 2.50E-03 1.07E-04 1.00E-03 1.00E-03
U-234 8.50E-03 1.71E-03 2.00E-03 2.00E-01
TH-230 8.50E-04 3.64E-05 2.00E-04 2.00E-04
RA-226 1.50E-02 6.42E-04 2.00E-01 2.00E-01
RN-222 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P0-218 2.50E-03 1.71E-04 1.00€E-01 1.00€-01
PB-214 4.50E-02 3.85E-03 2.00E-01 2.00E-01
BI-214 3.50E-02 2.14E-03 5.00E-02 5.00E-02
P0-214 2.50E-03 1.71E-04 1.00E-01 1.00E-01
PB-210 4.50E-02 3.85E-03 2.00E-01 2.00E-01
BI-210 3.50E-02 2.14E-03 5.00E-02 5.00E-02
P0-210 2.50E-03 1.71E-04 1.00E-01 1.00E-01
FOOTNOTES: (1) Concentration factor for uptake of nuclide from soil for

pasture and forage (in pCi/kg dry weight per pCi/kg dry soil)

(2) Concentration factor for uptake of nuclide from soil by edible
parts of crops (in pCi/kg wet weight per pCi/kg dry soil)

H-3 DOSE CONVERSION FACTOR FOR WATER INGESTION (rem-cc/pCi-y):

5.70E-02
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Nuclide

BA-137M
PA-234
RA-226
PB-214

BI-214

P0-210

Parent(s)

€S-137
TH-234
TH-230
TH-230
RA-226
P0-218
TH-230
RA-226
P0-218
PB-214
PB-210
BI-210

Ingrowth Factor(s)

WWrHHE L AU~ MNW

.209E+06
.961E+04
.490E-02
.915E+03
.635E+05
.138E-01
.313E+03

10]

.532E-01
.347E+00
.560E+01
.621E-02
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HUMAN INHALATION RATE A

Cubic centimeters/hr 9.17E+05
SOIL PARAMETERS

Effective surface density (kg/sq m, dry weight)

(Assumes 15 cm plow layer) 2.15E+02

BUILDUP TIMES

For activity in soil (years) 1.00E+02

For r¢ ionuclides deposited on ground/v ter (days) 3.65E+04
DELAY TIMES

Ingestion of pasture grass by animals (hr) 0.00E+00

Ingestion of stored feed by animals (hr) 2.16E+03

Ingestion of leafy vegetables by man (hr) 3.36E+02

Ingestion of produce by man (hr) 3.36E+02

Transport time from animal feed-milk-man (day) 2.00E+00

Time from slaughter to consumption (day) 2.00E+01
WEATHERING

Removal rate constant for physical loss (per hr) 2.90E-03
CROP EXPOSURE DURATION

Pasture grass (hr) 7.20E+02

Crops/leafy vegetables (hr) 1.4¢ +03
AGRICULTURAL PRODUCTIVITY

Grass-cow-milk-man pathway (kg/sq m) 2.80E-01

Produce/leafy veg for human consumption (kg/sq m) 7.16E-01
FALLOUT INTERCEPTION FRACTIONS

Ve _1:tables 2.00E-01

Pasture 5.70E-01

GRAZING PARAMETERS
Fraction of year animals graze on pasture 4.00E-01
Fraction of daily feed that is pasture grass
when animal grazes on pasture 4 .30E-01
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IIMAL FEED CONSUMPTION FACTORS
Contaminated feed/forage (kg/day, dry weight) 1.56E+01
DAIRY PRODUCTIVITY
Milk production of cow (L/day) 1.10E+01
MEAT ANIMAL SLAUGHTER PARAMETERS
Muscle mass of animal at slaughter (kg) 2.00E+02
Fraction of | ° slaughtered (per day) 3.81E-03
DECONTAMINATION
Fraction of radioactivity retained after washing
for leafy vegetables and produce 5.00E-01
FRACTIONS GROWN IN GARDEN OF INTEREST
Produce ingested 1.00E+00
Leafy vegetables ingested 1.00E+00
INGESTION RATIOS:
I 1EDIATE SURROUNDING AREA/TOTAL WITHIN AREA
Vegetables 1.00E+00
Meat 1.00E+00
Milk 1.00E+00
MINIMUM INGESTION FRACTIONS FROM OUTSIDE AREA
(Minimum fractions of food types from outside
area listed below are actual fixed values.)
Vegetables 0.00E+00
Meat 0.00E+00
Milk 0.00E+00
HUMAN FOOD UTILIZATION FACTORS
Produce ingestion (kg/y) 1.76E+02
Milk ingestion (L/y) 1.12E+02
Meat ingestion (kg/y) 8.50E+01
Leafy vegetable ingestion (kg/y) 1.80E+01

SWIMMING PARAMETERS
Fraction of time spent swimming 0.00E+00
Dilution factor for water (cm) .00E+00

—
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APPENDIX D
DISCUSSION OF BES AVAILABLE RADIONUCLIDE CONTROL TECHNOLOGY

Wi h approval from the U.S. Department of Energy Richland Operations
Office, the Washington State Department of Health (DOH) was contacted on
January 8, 1994 by representatives of Westinghouse Hanford Company to discuss
. the BARCT assessment for basin stabilization. Westinghouse Hanford Company
requested that the discussion of BARCT be prepared in a format similar to the
discussion of BARCT as presented in the Notice of Construction entitied,
"Radioactive Air Emissions Program Notice of Construction, Rotary Mode
Core-Sampling Truck and Exhauster," (DOE/RL-93-40), submitted to DOH in
May 1993. This format was reques :d based on the following points.

* The reroute of the air flow from the basin roof vents through the
117N Filter Building an discharge to the 116N Stack was approved by
DOH on September 2, 1993. All radioactive air emissions, as a
result of the basin stabilization activity, will be routed through
the 117N HEPA Filter Building.

e From the total abated dose (2.16 E-04 millirems/year) contributing
to the MEI located 14.7 kilometers east of 100-N, tritium
contributes 38 percent. Fgr tritium at such low levels
(8.29 E-05 millirems/year “H), there are no controls economically
achievable.

e In October 1993, OH approved BARCT for a similar fuel basin located
in the 100-K Area of the Hanford Site. The 105-KE Basin contains
approximately 1,150 MTUs of irradiated fuel. 105N Basin does not
contain any fuel elements. BARCT for basin stabilization, using the
117N HEPA Filter Building, exceeds the requirements for BARCT
accepted at 105-KE Basin.

The DOH approved the use of the same format as used in the "Radioactive
. Air Emissions Program Notice of Construction, Rotary Mode Core-Sampling Truck
a | Exhauster," (DOE/RL-93-40), pending that the dose contribution from
tritium was as presented in Chapter 4.0 of this Notice of Construction.

Prior to October 1993, the basin air space was exhausted directly to the
atmosphere via roof exhausters and through the Zone II exhaust system. After
receiving approval from DOH, the roof vents were closed and the basin air
¢ 1ce was rerouted to Zone I. Zone I is vented through a HEPA filtration
system located in the 117N Filter Building prior to discharge through the
116N Stack.

As a result, it is proposed that the filtration system as described
Section 2.3 of this Notice of Construction be approved as BARCT for basin
stabilization. This discussion of BARCT does not present a detailed
evaluation of all controls economically achievable. The DOH has stated that
HEPA filters are generally accepted as BARCT for particulate radionuclide air
e ssions. HEPA filter systems have been and are used extensively at the
Hanford Site in the control of particulate radionuclide air emissions.

APP D-1







. ONSITE
5
1
20

DOE/RL-94-14, Rev. 0

DISTRIBUTION

U.S. De--pt—-* -° "
Richlang Op

J. P. Collins

S. D. Stites

H. R. Trumble

Public Reading Room (2)

Pacific Northwest Laborat

Westinghouse Hanford Company

Bates
Carrell
Coenenberg
Curn
Diediker
Dunkirk
Gimera
Hughes
Luke
Morton
Rice
Schilperoort

. L. Walsh
Central Files
EPIC (3)

COZEULUEXZODLrFOoOMOG
rruxouOOGXTOr—-HG>»

Information Release Administration (3) H4-172

Distr-1

A5-19
A5-15
A5-19
Al1-65

H6-22
H6-22
H6-25
T1-30
T1-30
B3-06
X0-57
X5-55
H6-25
R2-77
X8-25
X0-19
X0-57
L8-04
H6-08







20

DOE/RL-94-14, Rev. 0

DISTRIBUTION

U.S. Departme~* of Energy-
Richland Operavions Office

J. P. Collins
S. D. Stites
H. R. Trumble
Public Reading Room (2)

Pacific hw avatory

Bates
. Carrell
. Coenenberg
. Curn
Diediker
Dunkirk
Gimera
. Hughes
Luke
. Morton
Rice
Schilperoort
Walsh
7 "{les

(2,)
snrurmac {ON Release Administration (3)

l
)
»
!
}

'WCOREGLCEODLHFOMOG

]

OB LOGT O G

Distr-1

A5-19
A5-15
A5-19
Al-65

X0-19
X0-57

~ Aas

ne<i/7¢





