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1.3 TYPE OF PROPOSED ACTION

The MWTF is a new emission unit.

5 .

6 1.4 STATE ENVIRONM_.TAL POLICY ACT
7 ENVIRONME ‘AL CHECKLIST
8

9 The Washington State Department of Ecology (Ecology) is coordinating

10 completion of the State Environmental Policy Act of 1971 (SEPA) process with
11 the U.S. Department of Energy's (DOE) preparation of a National Environmental
12 Policy Act of 1969 (NEPA) Environmental Impact Statement (EIS), Environmental
13  Impact Stat: " Tife Interim Storage of Hanford Tank Waste. For the SEPA
14 - Ect :he lead agency. Mr. Geoff Tallent [(206) 407-7112]

. I activities for the Hanford Site.

941025.1130
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2.0 SOURCE INFORMATION

This section provides detailed information regarding the sou and
qua .ity of airborne radionuclide emissions resulting from the MW

2. PROCESS DESCRIPTION

2.1.1 Overview

The MWTF will provide safe, environmentally acceptable, storage capacity
to receive and store waste from single-shell and double-shell tanks supporting
the Tank Waste | 7ediation System activities. The MWTF will consist of two
separate sites with similar design. The 241-HN Tank Fa will conta ur
1,000,000-gallon (nominal) tanks; the 241-SN Tank Farm-will contain two
1,000,000-gallon tanks. Each facility will contain underground carbon steel
tanks and associated equipment housed in two main buildings: (1) a support
facil ty that houses the ventilation systems, 1iquid sampling systems, and
control room and (2) a weather enclosure that covers the waste tanks and
associated equipment. At the 241-HN Tank Farm only, there will be an
adr 1istration building for offices, locker rooms, and a lunch room.

Fach waste storage tank system will have a ventilation system. The
ventilation system for each tank system will be divided into two subsystems:
( ) the primary tank ventilation system and (2) the annulus ventilation
system. The primary tank ventilation system will maintain the primary tank at
a negative pressure to control contamination, remove a portion of the heat,
and sweep potent 111y combustible gases out of the tank. The annulus
ventilation system will circulate air around the annular space between the
primary and secondary tanks to remove a portion cf the mechanically induced
(i.e., mixing pump operation) and radioactive decay heat. The ventilation air
will be treated before release to the atmosphere to reduce radionuclide and
pc itant hazards to acceptable levels. The treatment process is described
further in Section 4.1.

" The support facilities also will be ventilated and all ventilation
systems will be combined for release at the stack for the facility. The
primary ventilation system is the only system that will normally discharge
v lionuclides to the environment. Radionuclides become airborne in the tank
by three different means: (1) particulates being entrained in the vapor from
the waste, (2) as a gas (I-129), and (3) as vapor in the case of tritiated
water.

The tanks are primarily a storage system, and only minor in-tank
proc sing ac rities to support pretreatment facilities have been proposed at
this time. A description of the process operations of the MWTF follows.
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1 2.1.2 Operational Modes
2
3 The MWTF will have five operational modes:
4
5 o Operation - In this mode, the waste will be stored and transfers to or
6 from the tank will be authorized and may occur.
7 .
.8 e Warm standby - In this mode, waste will be stored, but transfers to or
9 from the tank will not be authorized.
10
11 o Repair - In this mode, waste will be stored while maintenance or repairs
12 are done. Opening the confinement barriers to the environment will be
13 authorized in the repair mode, but transfers to or from the tank will not
14 be possible and will not be authorized.
15
16 = Empty - In this mode, the tank may be completely empty, if it has never
17 been used, or may contain a minimum heel of Tiquid (either water or
18 waste) below the retrieval capability of the transfer pumps (less
19 than 2%).
20
21 o Restricted - This mode is considered an abnormal condition where only
22 certain restricted. activities may be performed. Transfers to or from the
23 tank will not be authorized in the restricted mode, except as alloy 1 by
24 an approved recovery plan or as necessary to maintain the MWTF i a
25 stable and safe condition.
26
27
28 2.2 FACILITY INVENTORY
29
30
31 2.2.1 Waste Composition
32
33 The composition of the waste to be received by the MWTF tanks will e

34 dependent on what existing tank waste is transferred to the facility; hnwever,
35 the extreme case radiological inventory of the waste is summarized in Ti le I.
36 The wastes that the MWTF will accept are those currently stored in ot :r tanks
37 in the area of the 241-HN and 241-SN Tank Farms, and waste from normal

38 operations and cleanout of existing fuel processing facilities.

40 Table 1 is considered an extreme case and will never actually be seen in
41 the facilities but is instead a bounding case to which the facility w ;

42 designed. The table was derived by first taking a composite of the five worst
43 tanks onsite. The composite was based solely on concentration and not on

44 total inventory. The highest concentration for each individual radionuclide
45 was then identified, and the concentration was multiplied by the volume

46 available in the MWTF. This is a very conservative method because the high

47 concentrations are not available in quantities to fill even one tank.

48 Additional conservatism in the numbers is introduced because the radionuclides
49 are only decayed to 1991, meanwhile the facility will not come online until

50 1998. Because this is such a conservative method, other methods were used to
51 determine the stack offgas for the facility in Sections 3.0 and 5.0 and are

52 discussed in thosa sections.

941025.1130
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Table 3. Unabated Emissions - Extreme Case.

e gtoniclige |2 Tank Farm | 241-SN Tank Farm |
Ci/yr Ci/yr

H-3 6.18E+01 5.89£+01
Sr-90 9.21E+03 8.15E+03

Y-90 8.93E+03 7.90E403
Ru-106 9.58E-06 9.58E-06
[ Rn-106 9.34E-06 9.34E-06
Sn-113 1.66E-05 1.66E-05
Sb-125 8.10E-05 8.10E-05
L 1-129 1.00E-02 6.71E-03
Cs-137 3.10£402 2 .68E+402
Ba-137m 2.89E+02 2 .50£+02
Pu-239 7.46E-01 4.95£-01

3.2 UNABATED DOSE

The unabated dose to the MEI, located 16 kilometers (km) east of the
200 East Area, for each of the scenarios is shown in Tables 4 and 5. The unit
dose factors included in Tables 4 and 5 were previously submitted to the
Washington State Department of Health. The 200 East Area dose factors were
used for both tank farms for conservatism. The information required to
develop the unit dose factors from the Clean Air Assessment Package 1988
computer code was also included in Unit Dose Calculation Methods Summary of
Facility Effluent Monitoring Plan Determinations (WHC 1991).

12
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4.0 CONTROL AND MONITORING SYSTEMS

is section contains information on both the emission control and the
monitoring systems proposed for the MWTF. A detailed discussion of the
selection of the emission control system to satisfy the requirement to install
best available radionuclide control technology is included as Appendix A.

4.1 CONTROL SYSTEM

4.1.1 Primary Ventilation Control Systems

The v tilatiol /stem consists of two portions: tr- first, « “led the
cell treatment syst: . consists of a chilled water condenser, a
high-efficiency mist eliminator filter, an electric heater, and a high-
efficiency metal filter. To provide standby capacity, three cell treatment
systems will be built for every two tanks. Consequently, there will be three
cell treatment systems in the 241-SN Tank Farm and six cell treatment systems
i the 241-HN T: ¢ Farm. However, only one cell treatment system will be in
operation at a time for each tank. Following the cell treatment system, the
exhaust for all of the tanks in each tank farm will be combined. The combined
exhaust will flow through a filter bank consisting of two stages of high-
efficiency particulate air (HEPA) filters with a high-efficiency gas
adsorption filter between the two HEPA filter stages. The final filtration
stage will also have a backup system. Figure 3 shows a schematic of the
proposed ventilation system.

The decontamination factors for the various pieces of equipment are
listed for each constituent in Table 6. Tritium is in the form of tritiated
water and partitions in direct proportion to nonradioactive water. The
efficiency of the condenser and the high-efficiency mist eliminator depends on
the temperature and humidity of the vapor entering the cell treatment system.
The temperature of the vapor exiting the condenser will be approximately
40 degrees Fahrenheit (°F).

4.1.2 Annulus and Building Ventilation Control Systems
A1l annulus and building ventilation systems use a dual HEPA filter to

prevent release of particulate radionuclides to the atmosphere under accident
conditions. There are no planned emissions from these sources.

—
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5.0 ABATED RELEASE RATES

This section provides information regarding the emission release rates

from the MWTF with the emission control system in place.

Also included is the

effective dose equivalent to the MEI offsite resulting from abated emissions.

5.1 ABATED EMISSIONS

Abated emissions, calculated using the decontamination factors shown in
Table 6, are provided in Tables 7 and 8 for the nominal and extreme cases,

respectively.

Abated Emissions - Nominal Case.

Table 7.
—Radionuch'de 241-HN Tank Farm | 241-SN lank Farm
Ci/yr Ci/yr
H-3 1.40E+00 7.13E-01
Sr-90 1.59E-07 7.95E-08
Y-90 1.55E-07 7.77E-08
I-1. 7.17E-05 3.541 15
Cs-137 4.54E-09 2.27E-09
Ba-137m 4.36E-09 2.18E-09
Pu-239 3.70E-11 1.92E-11
19
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*H tritium
%Sr strontium
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129 iodine-129
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ALARA as low as reasonably achievable
ASME American Society of Mechanical Engineers
BACT best available control technologv
BARCT Best Available Radionuclide Control Technology
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HEME high-efficiency mist eliminator
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majority of t| radionuclide emissions are expected to be particulate matter (PM), although
tritium (*H), iodine-129 (**I), ruthenium-106 (**Ru), rhodium-106 (‘*Rh), antimony-125 (**Sb),
and tin-113 (**Sn) are expeciad to be present in the tank headspace as radioactive gases. °H,
191 and the other gaseous radionuclides will contribute less than 0.001 percent of the total
uncontrolled committed effective dose equivalent (CEDE) to the maximally exposed individual
(MEI); thus, only particulate radionuclides will be evaluated for BARCT.

Although not cost-effective, a complex particulate emissions control system will be utilized for
the MWTF. The economic analysis of the control system revealed an economic impact of
$392,660 per person-rem reduced for 200 East and $419,405 for 200 West; however, given thp
uncertainty of the emissions ¢! acterization and the Hanford Site goal of meeting the derived

~ 1 1 'lines T 77, the control system will be utilized for this project. T -
emission control system will consist of chilled water condenser, a high-efficiency mist eliminator
(HEME), a high efficiency metal fiber (HEMF) filter, and a high efficiency particulate air

(HEPA) filter.

After the control system decontamination factor was applied, the CEDE to the MEI was
calculated. The controlled total CEDE to the MEI for 200 East was 8.75 E-05 millirem per year
(mrem/yr) and 3.27 E-03 for 200 West. The controlled CEDE to the MEI for both the 200 East
and 200 West MWTF is significantly below the applicable U. S. Environmental Protection
Agency (EPA) guidelines for the Hanford Site.
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Figure 2-1. Location of the Hanford Site and the 200 Area






3.0 Description of the Multi-Function Waste Tank r acility

3.1 General Facility Description and Layout
The MWTF comprises the 200 East and 200 West Areas as shown in Figure 3-1. The facility
will be used to store radioactive mixed waste from other. tanks in the Tank Waste Retrieval

System (TWRS).

The expected radiolytic heat generation rate in the MWTF will range up to 770,000 British
_1ermal Units per hour (Btw/hr) with an expected nominal value of 110,000 Btu/hr. Radionuclid-
es present in the tank include strontium-%0 (%Sr), yttrium-90 (90‘{). cesium-137 (137Cs), barium-
137m ("¥"®Ba), ritium °H), antimony-125 (*#Sb), the **1m-106 (**Ru), plutonium-~~9 (3%Pu),
plutonium: ~ 10 (¥**°Pu), rhodium-106 (*°°Rh), tin-113 (*13Sn), and iodine- "7 (*2°1).

Each underground tank is to consist of two concentric stuctures. The outer structure shall
consist of steel-lint * reinforced concrete, and is referred to as the secon’ 7y confinement
structure. The reinforced concrete will be designed to sustain all soil loadings, dead loads, live
loads, seismic loads, and loads caused by temperature gradients between the radioactive wastes
confined within the primary storage tank and the outside soil.

The secondary liner will be carbon steel extending along the bottom, sides and upper haunch of
the reinforced concrete Just beyond the upper knuckle of the primary storage tank. The
secondary confinement sucture and supporting systems shall provide the secondary confinement
as defined by the DOE Order 6430.1A. The inner, completely enclosed, carbon steel primary
storage tank shall be located within the seccndary confinement swuc @ d sl be separated

from the secondary confinement smucture by an annular space.

The primary storage tank is designed to confine the radioactive mixed waste, while the secondary
confinement structure will safely confine anv leakage from the primary storage tank.

3.1.1 Primary Storage Tank

The primary storage tanks design will be per the American Society of Mechanical Engineers
(ASME) Boiler and Pressure Vessel Code, Secuon [OI. and shall comply with all applicable
Federal and State Codes and Hanford Plant Standards.

P R . R . . . . \
Provisions are to be made for inspection and corrosion monitoring to assess primary storage tank
integrity during the design life of the wnk. and ‘or flushing, decontaminating, and cleaning of

KNS\ 0OAZI6ABACT DINGT. 28-94 21









w  be located in concrete shells or enclosures for confinement of radioacuvity and for shielding.
Schematcs of the base case control svstem are shown in Figures 3-2 and 3-3 for the 200 East
and 200 West MWTFE.

Each tank in the MWTF will initially be exhausted through a "treatment cell” consistit  of the
condenser, HEME, heater, and HEMF. A condenser cooling system will be utlized to cool and
r ve vapors from the ventilation air stream. Vapors in the ventilation stream are cond ed
on the shell side of the condenser by a chilled water system. The condenser system will reduce
the exhaust stream temperature of 200°F to 40°F. The chiller units will be designed to remove
0.5 million British thermal units per hour per tank (MBtuwhr/tank) at a vendlaton flow rate of
500 f£/min. The chilled water system design will allow operation at a pressure higher than the
pressure in the primary tank ventilation system to prevent contamination of the cooling water

system in the event of a leak in the condenser.

Following the condenser, the HEME will be installed to provide complete fog removal. A
cleaning water spray will operate as needed to maintain the removal efficiency of the HEME.
" The air downstream of the HEME is to be heated to prevent moisture accumnulation on the
HEPAs in the air filter train. The heater will be designed to increase the temperature from 40°F
to 52°F.

The HEMEF filters shall be installed to remove radioactive and other particulate contaminants and
to minimize contaminant buildup on the HEPA filters. The HEMFs shall be prov e with a
remotely operated backwash system to prevent plugging and for decontamination.

Before passing through the HEPA and HEGA filation systems, the individual tank exhaust will

be combined; thus, in the 200 East MWTF, four tanks will be combined into one exhaust stream,
w__le in. the 200 West MWTF, two tanks will be combined prior to final filtration.

KONes\I 00ADI6ABACT DI0DT- 28-94 3-4





















remaining tanks representing nominal conditions. Thus, in the 200 East Area, one tank will
represent.the extreme case, while three tanks will be nominal; in the 200 West Area, one tank
will be e; :me and one tank will be nominal. The expected speciation of the exhaust soream
for both cases is that all radionuclides would be particulate matter \. M) with the exception of
3 ‘1291’ 106Ru,106Rh, “3Sn, and IZSSb.

Tables 4-2 a1 ~ 4-3 present estimated uncontrolled radionuclide emission rates in curies per year
(Ci/yr) in addition to uncontrolled CEDE to the MEI for the 200 East MWTF and the 200 West

MW =, respectively.

For the 200 East Area, the highest radionuclide particulate emission rates are from 90Sr, S‘QY,
137=, and 1¥"™Ba, with emission rates of 9.06 E+03, 8.95 E+03, 3.12 E+02, and 2.89 E+02
Ci/yr. 3H has the highest gaseous radionuclide « ssion rate of 6.18 E+01 Ci/hr. :
conversion calculations resulted in a total uncontrolled CEDE to the MEI of 4.33 E+02 millirem
[ ' year (mrem/yr). The percentage of total dose contributed by each of the gaseous
radionuclides is less than 0.0007 percent; thus, they will not be evalua | for ARCT (DOH,
1994).

For the 200 West Area, the highest radionuclide particulate emission rates are from 0sr, 0,
137¢s, 4 137MB3 with emission rates of 8.01 E+03, 7.91 E+03, 2.70 E+02, and 2.50 E+02 Ci/yr
respectively. 3H has the highest gaseous radionuclide emission rate of 5.89 E+00 Ci/yr. Dose
conversion calculations resulted in a to" "' uncontrolled CEDE to the MEI of 2.27 E+02 mrem/yr.

percentage of total dose conmibuted by each of the gaseous radionuclides is less than 0. )05
percent; thus, they will not be evaluated for BARCT (DOH, 1994).

«DE to the MEI calculadons were performed using unit dose conversion factors and methods
from Unit Dose Calculation Methods and Summary of Facilicy Effluent Monitoring Plan
Determinations (WHC, 1991). In the document. unit dose conversion factors are given in rem
or mrem exposure per one curie release for each Site area (200 East, 200 West, etc.) based on
modeled atmospheric releases by the U.S. Environmental Protection Agency (EPA) approved
Clean Air Assessment Package (CAP)-88 (Beres. 1990). The dose conversion factors were
applied to the esimated Cl/yr emission rates to yield the CEDE to the MEI in rem/yr or mrem/yr.

KN\ea\100AZ36ABACT DIMIT- 334 4.2






Par . _us in “edevelopn 1t “unitdo. conversion factors included:
o A release height of 10 meters (m) for the CAP-83 factors

o The maximally exposed individual 16 kilometers (km) (10 miles) east of the 200
East Area and 24 km (15 miles) east of the 200 West Area

« Hanford Site Meteorological Station data and on-site meteorclogical data obtained
from 1983 through 1987.
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in the offgas, can be extended by removing larger PM in upstream emissions controls.
HEPA filter failure can occur if exposed to high temperatures and pressures (EPA, 1991).
Excessive . unts of moisture, either m airbore droplets or condensation on the element, can
completely plug the filter and result in failure by overpressure (Allen et al., 1989).

Deep Bed Sand Filter. Sand filters are deep beds (several feet thick) consisting of rock,
gravel, and sand constructed in layers with approximately 2-to-1 grain size ratio from layer to
layer. The flow is upward through the bed, with the granules/packing decreasing in size in the
flow direction. Hollow tiles placed below the sand bed distribute the gas evenly throughout the
bed. The larger anules remove most of the large particles, while the layers of finer sands
provide high efficiency removal. Deep bed sand filters can remove 99.95 percent of 0.3 pm

1C

| Deep Bed Glass Fiber Filter. Deep bed glass fiber filters are 0.2- to 2.1-m deep beds of
compacted fiberglass insulating wool contained in stainless steel boxes with perforated screens
at the top and bottom. Different packing densities are used for each stage of the deep bed filter,
with the low density packing stage at the gas inlet and the high density packing stage at the exit
~ s flows upward with the larger particles being removed in the low density stage and the
smaller particles in the high density stage (Battelle, 1984). Removal efficiency of deep bed glass
fiber filters is 99.9 percent for 0.3 pm particles.

Fabric Filter (Baghouse). A fabric filter collector is composed of many fabric filter bags that
collect entrained particles. Particle-laden gas is introduced into the baghouse and is directed
through the cylindrical filter tag. The particles form a cake on the bags, which enhances
removal efficiency. The bags are rapped or blown clean at predetermined intervals or when the
pressure drop increases significantly. The particles are deposited in a hopper at the bottom of
the unit. Filter bags must be changed periodically and would require remote changing because
the fabric will be contaminated with radionuclides.

Baghouses are commonly u | for removing fine drv particles. ...ey are not suitable for
applications in moist or wet environments (wet aerosols will clog the filter fabric). If fiberglass
is used as the bag material, the maximum operating temperature for baghouses is 550°F.
Efficiencies of greater than 99.5 percent are dependent upon particle size distribution.

" ‘ectrostatic Precipitator. The ESP uses energized discharge electrodes that produce a high
voltage electric field between the discharge elecrodes and grounded collection plates. Particles
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entering the ESP acq * : a charge and migrate to the collectng plates. In a wet ESP, the
particles are cap  ed in a liquid state. then flow down the plates and are collected at the bottom.
Particles can be removed by automatcally rapping the plates (Bauelle, 1984). ESPs are
extremely effective at removing fine particles and aerosols. Removal efficiencies of 99 percent
and greater can be achieved for particles down to 0.1 pm. However, their use in the nuclear
industry is limited, because if a failure occurs, the gas stream travels completely through without
removal of the radionuclide particles.

Hydrosonic Scrubbers. Hydrosonic atomized scrubbers are wet scrubbing systems in which
the energy for cleaning and pumping the dirty gases is provided by the flow of steam r ° from
a supersonic ejector nozzle. The contaminated gas stream is drawn into the device by the ejector
nozzle, which is fitted with a water injection ring. The steam or air jet causes a violent
shattering of water droplets and subsequent turbulent mixing of the gas and water in a converging
section of piping. Extemely fine p;irticles > p ' on the water The; '
flows through a mixing tube where the drops agglomerate. Separation of the cleaned gas from
the entr ~ied liquid is accomplished in a cyclone. A partculate removal efficiency of
épprokimaxcly 99 percent is achieved for 0.1- to 10-pm particles.

Packed Bed Scrubt 's. Packed bed scrubbers are made up of vertical towers filled with
packing to provide a large surface area for the off-gas to contact the scrubbing solution. In
countercurrent scrubbers, the scrubbing solution flows down from the top of the tower through
the packing, while the off-gas moves up through the tower. Bed depth in packed countercurrent
scrubbers is typically 0.6 to 1.8 m. Gas velocities typically range between 0.9 and 1.8 meters
per second (m/s). These scrubbers are not capable of achieving a sufficiently high gas velocity
to effectively remove smaller particles; however, a pardculate removal efficiency of 99 percent

for particles larger than 2 pm is achievable.

The size of the packing material influences its ability to remove contaminants. Coarsely packed
beds can remove dusts and mists (10 pm and larger). Finely packed beds can remove smaller
sized contaminants, but because of pressure drop considerations, the velocity throughout the bed
must be kept below 0.3 m/s. The finely packed beds have a greater tendency to plug, so their
applicatdons are generally limited to gas sreams with low grain loadings (Buonicore and Davis,
1992).

Perforated Plate Mist Eliminator. Perforated plate mist eliminators consist of two perforated
metal sheets welded together and uniformly spaced a few thousandths of an inch apart. The
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bubbles prevents settling of entrapped particles and flushes them away in the scru sing liquid
(Buonicore and Davis, 1992). Overall collection efficiencies for a single plate ranges from 90
to 98 percent for 1 pm particles and low inlet loadings. Pressure drops of 1 to 4 in. H,0O per
plate are typical. Water requirements usually range from 3 0 5 gallons per 1,000 cubic feet (f2)

of gas (Buonicore and Davis, 1992).

Ejector Venturi Scrubber. The ejector venturi scrubber (EVS) (also called a jet or eductor
scrubber) utilizes a high-pressure spray nozzle to atomize scrubbing liquid into dr »lets. The
EVS introduces the scrubbing water into the rear of the converging section of the venturi. The
velocity of the sprayed water droplets creates a draft that draws the dirty gas into the body of the
scrubber. The water-laden gas is then accelerated through the throat section of the venturi and
into the diverging section, where the majority of the particle capture takes place. Although the
contact ime is quite short, the extreme turbulence in the venturi enhances particle-water contact.
The | .~ :sel ' from the liquid in the se; itor located at the end of the ™  ring
section. A particulate removal efficiency of 90 percent is achieved for particles larger than 2
pm and low inlet loadings. The device is compact and requires little space, is easy to operate,
and has few vulnerable internal components. These units have a large water consumption
compared to other scrubbers (50 to 100 gallons per 1,000 ft’ of gas handled). An advantage of
the EVS is that it can accommodate wide variations in inlet gas volume, temperature, and

composition.

Impingement and Entrainment Scrubbers. In these orifice-type scrubbers, the gas stream
comes into contact with a pool of liquid at the entrance to a constriction. Liquid is entrained and
carried into the restriction, where greater liquid-particle interaction occurs. This results in a high
frequency of particle impaction on the droplets. Most of the water droplets are separated by
gravity upon leaving the resmiction since the gas velocity is reduced. Smaller droplets are
removed by centrifugal force and impingement on baffles located in the upper part of the unit.
Pressure drop typically ranges from 3 to 10 in. H,O; collection efficiencies usually range from
90 to 95 percent. The main advantage of orifice-type systems is their ability to handle high dust

concentration and high solid slurries.

Multiple Cyclones. A multple cyclone separator consists of a number of small-diameter
cyclones that have a common gas inlet and outlet The flow pattern differs from that in a
conventional cyclone in that the gas enters at the top of the collecting tube and has a swirling
action imparted to it by a stationary vane positdoned in its.path. The diameters of the collectmng
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Table 6-4

Summary of BARCT Analysis for Radionucli  :misslons

for the W-236A 200 West Multl-Function Was! 1 : Facliity
“ Economic Impacts
Adverse Adverse Adverse
CEDE Due 10 CEDE Total Total Cost Economic Environmental Enargy
Emissions Reduclion® Capital Annualized Cost lfectivenass? Impact Impact o act
Convurol Allernative {person-rem/yr) (porson-rem/yr) Investment® ($4yr) ($1y1) {Yes/No) (Yes/No) (Yus/No)
— -1 _ ]
Base Case Conlol System 2.27E-01 227E-01 362,550 95,205 4,19E405 Yes No
" Baseline 2.27E-01

“Emissions reduction over baseline level.

Yinstalled capilal cosl relative lo baseline.

“Includes capital and operaling costs. The capital recovery fuctor was us  n a 30-year equipment life and a 10 percent annual intorest rate.
d/(vumgu Cost Effectiveness is total annualized cosl for the control option divided by the emissions reductions resulting from the oplion.
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7.0 Air Quality Analysis

_.nissions from Project W-236A must be in compliance with the National Emission Standards
1~ 1s Air Pollutants (NESHAP) for Radionuclides (EPA, 1990b). The present NESHAP
for the entire Hanford Site is an effective dose equivalent of 10 mrem/yr.

To determine the impact of the radionuclide emissions from Project W-236A, dose conversion
factors based on CAP-88 radionuclide dispersion modeling for the 200 East and 200 West Areas
were used as described in Section 3.3. The CEDE to the MEI was calculated by applying the

rem/Ci nversion factor to Ci/yr emission estimates.

7.1 Controlled Emission Rates

> insure that the emissions from the MWTF do not adversely affect the off-site population, the
estimated CEDE to the MEI must be determined utilizing the recommended BARCT. Controlled

_emissions based on the BARCT recommendation are included in Table 7-1 for 200 East and 7-2

for 200 West. The decontamination factor (DF) is equivalent to:
DF = 1/[1 - Ovenll Efficiency]

Based on the overall efficiencies of approximately 100 percent for soluble and insoluble
radionuclides respectively, the DF equaled 7.62 E+11 for insoluble radionuclides and 5.77 E+11
for soluble radionuclides.

7.2 Radionuclide Emissicns Impact

As shown in Tables 7-1 and 7-2, the total contolled CEDE to the MEI is expected to be 8.75
05 mrem/yr for the 200 E ¢t MWTF and 3.27 E-05 for the 200 West MWTEF. Compared to

th Hanfor Site d HAP standard of 10 mremVyr, these CEDE to the MEIs are insignificant.
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WH., 1990, Hanford Wasre Virrification Plant, .._chnical Backgrou. = Document for ~
Available Control Technology Demonstration.  WHC-MR-0222.  Westinghouse Hanford
Company, Richland. Washington. v

WE 1992, Waste Receiving and Processing Module [, Technical Background Document for
Best Available Radionuclide Control Technology Demonstration. WHC-SD-W026-..-004.
Westinghouse Hanford Company, Richland, Washington.

WHC, 1993, Best Available Radionuclide Control Technology Assessment for 105-KE
Encapsulation Activity. WHC-SD-NR-TI-052. Westinghouse Hanford Company, Richland,
Washington. o
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APPENDIX B

RECORD OF PERSONAL COMMUNICATIONS
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