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See Appendix D for further information on Tri-Party Agreement milestones.
See Section 5.3 for the :isting 1d additional treatment systems required to

meet the Tri-Party Agreement milestone, M-34-01.

“ e contaminated \ :er will be disposed of in accordance with reasonable
avai’ le Hanford Site treatment and/or disposal processes and methods,
availaple at the time of this action. This contaminated water treatment and
disposal is the subject of this engineering study.

1.2 PURPOSE AND SCOPE

This engi1 'ring study will examine feasible options for disposition of
the 105KE Spent ruel Storage "asin iter, as necessary, to reduce tritium
levels to 300,000 pCi/L in compliance with Tri-Party Agreement milestones.

The study will include possible alternatives for treatment and disposal
options (that meet applicable water, ground or air effluent comparative levels
for various disposal methods) under the following conditions.

1. If the fuel and sludge were removed from the 105KE Basin and placed
in the 105KW Basin by 1999 (Appendix D); or

2. If the fuel and sludge were not removed from the 105KE Basin until
2002 (Appendix D).
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4.3 ENVIRONMENTAL UNCERTAINTIES

e More restrictive requirements to the acceptable comparative effluent
levels for water disposal to the Columbia River, ground, or air.

-+ Changes to permitted times listed in Appendix F may impact the
selection.
4.4 COSTS AND SCHEDULES UNCERTAL...ES
EAUC cost estimates presented in this report were developed specifically
for the comparison of treatment/disposal alternatives, and are not to be
construed as total project implementation cost for budgeting purposes.
4.5 UNCERTAINTIES CHANGES

If all or any of the above uncertainties change, the water d »’osal
~ selection system listed in Tat » 2-1 may change also.






5.2.2

5.2.3
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Process standards will be dified to support water treatment ar”
disposal.

Operator staffing and experience levels are adequate for water
treatment and shipment of KE Basin water.

Use of commercial Department of Transportation (DOT) certified
tankers are used for water transportation.

The transportable route can be 1$o1ated from general public and non
essential personnel as required to transport basin water.

This study assumes and plans that DOE Orders (e.g., DOE 6430.1A),
industry standards, and Washington State regulations will be met in
design and transportation of basin water for disposal.

Sandfilter and microfilter/ultrafilter backflush will be discharged
to the basin to reduce secondary waste.

Performance testing of treatment equipment will be done before the
projt . scope and final design.

Radiation Exposure Assumptions

A thorough ALARA plan m .ing the requirements of DOE Orders and
Westinghouse Hanford Company (WHC) administrative control manual
requi ‘'ments will be developed, approved, and implemented
specifically for this work.

Fuel and sludge will t put into fully enclosed containers, thereby
reducing the basin water source term over time.

One exsisting IXM will run intinuously to reduce the basin water
source term.

The basin chiller will run continuously to rec :e the cesium = ich
rai  in the basin.

The treatment equipment will have adequate shielding for ALARA
consideration.

Spent IXMs will remain non TRU for disposal.

Environmental Assumptions

[ ]

This engineering study assumes that NEPA environmental assessment
requirements, DOE Orders, and all permitting requirements will be
completed prior to trc “ment and transfer of basin water for
disposal.
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water disposal ‘to the river. A combination of the existing water treatment
and additional new treatment has been recommended to lower the concentration
of inorganic and radionuclic ; with the exception of tritium (H-3) to meet the

water disposal to the Columbia River.

Presently there is no proven { hnology available to treat the tritium.
Organic analysis of the basin water or makeup water was not performed because
the water is of a highly purified nature by the time it reaches the KE Basin
according to WHC-SD-NR-ES-016 (WHC 1993a).

The following paragraphs describe the existing treatment /stems and new
required treatment system and interconnected equipment as shown on Figure 5-1.
Present treatment system does not satisfy the comparative water quality
requirement for disposal to Columbia River as shown on Table 5-1. The
predicted treated effluent quality for this alternative is tabulated in
Table 5-1. In this disposal method, treated effluent will be discharged to the
Columbia River under a NPDES permit. Because tritium concentrations in the
effluent exceed ambient water quality criteria, a mixing zone within the river
would be required. Wastewater held within one of the two 75,708 L
(20,000 gal) tanks would be sampled to ensure permit conditions are met.

After sampling, the treated effluent will be pumped from the discharge
(collection) tanks to the 004 outfall via existing 20 cm (8 in.) CW-A-2
chiller piping (Ref. H-1-51837) at a rate of 95 L/min (25 gal/min), where it
will be discharged to the Columbia River. The existing portable demineralized
system will be upgraded from 45 L/min (12 gal/min) to 189 L/min (50 gal/min)
to make up for the water discharged to the Columbia River and regular
demineralized water requirement for the basin.

5.3.1.1 Existing Treatment System. The basin water treatment rstems as
shown on Figure 5-2 consists of the following components; skimmer pump, sand
filter, ion-exchange modules (IXMs), ion-exchange columns (IXCs) and cartridge
filters. With the exception of the IXCs, which are interconnected with the
piping of the basin recirculation system and supplied with basin water from
the recirculation pumps, all of the other components are supplied with basin
water from the skimmer pump. The skimmer nump sand filter and IXMs a1  mor
commonly re: 'r¢ " to as the IXM system. .ue .an System obtains and treats the
water that is drawn from the surface of the fuel storage basin. This is in
contrast to the recirculation system which draws water from a level two to
thrc feet below the surface of the basin. The IXC treatment system is not
being used any more in 105KE.

Basin water enters the IXM system through three adjustable, screened
weirs located along the north wall of the basin. The single skimmer pump
(1,514 L/min [400 gal/min]) draws water from the weirs and pumps it to the
sand filter, which is a carbon steel tank filled with a filtration media of
sand. The steel tank is enclosed within a concrete vault for shielding
purposes. The sand filter which collects particulate matter from the basin
water, is periodically backwashed. The sand filter backwash water is
discharged into the northwest loadout pit. After passing through the sand
filter a significant portion of the water is typically routed through one or
two of the IXMs (606 L/min [160 gal/min] capacity each) before being returned
to the basin via the south st~ 1t pit. The IXMs are configured to
operate in parallel to each othei. .,ue IXMs remain in service until their












WH( D-SNF-ES-001 REV. 0

ION-EXCHANGE MODULE

The IXMs are single-use disposal water treatment units used for the
removal of radionuclides from the water of the 105KE spent fuel storage
basins. The modules, which have a flow capacity of 606 L/min (160 gal/min),
are operated in conjunction with the sand filter which filters the water
before it is routed to the IXM. The IXMs are self contained units
178 cm x 218 cm x 179 em (70 in. by 86 in. by 70.5 in.) consisting of six
carbon steel tanks, constructed to ASME Boiler and Pressure Vessel Code
Section VIII requirements. The six tanks operate in parallel to each other;
they are all connected to a common inlet and outlet header. During IXM
construction the tanks are filled with ion- exchange media. The media used in
the most recent IXMs is Purolite NRW 37 mixed bed resin with a 1:1 anion to
cation ratio. The steel tanks containing the fon-exchange media are encased
within a block of concrete during the final steps in IXM fabrication. When
the units are in service, the concrete serves as shielding for internal
radiation which emanates from the radionuclides entrapped within. An IXM
typically remains in service until it is no longer effective in removing
radionuclides from the basin water. At that time, the IXM is disconnected
from the basin piping and transported to a disposal IOES;ion. Depletion of
the resins is determined based on the efficiency of Cs™‘ removal falling
below 70 %. Water samples taken from the inlet and outlet side of the IXM are
an;zlryzedz%nz& weeldy’gasis for determining the efficiency of the IXM for
Cs'’, PuP"2%° and Sr™ radionuclides.

MAKEUP WATER

A demineralized water system provides basin makeup water. Service water
passes through a commercial (Culligan brand) portable exchange, two bed strong
base unit with fiberglass tanks. The unit has a nominal flow rating of
45 L, 'n (12 gal/min) with a pressure drop of 23 psi. The system uses two
fiberglass tanks, one filled with cation and the other with anion. When the
resins are depleted as indicated by conductivity 1ight indicator on the outlet
side piping, the tar’ are replaced with new tanks by the vendor.

§.3.1.2 Additional Treatment System for Alternative "A". The ’litional

treatment system and disposal system for alternative "A" is comprised of one

microfilter/ultrafilter, one polishing IXM, two discharge tanks, three pumps,

gpgradeg demineralized water system and piping to 004 outfall as shown in
igure 5-1.

MICROFILTER

Water from the existing 8 cm (3 in.) dia IXM return piping will be bled
off and pumped to the microfilter at a flow rate of 95 L/min (25 gal/min).
The microfilter is the first treatment component. The purpose of the filter
is to remove particles, 1 micron (vm) and larger. In addition to removing the
particles, the filter may also remove some of the heavy metals that are
absorbed to the particles. There are several viable options for filters in
this application. The selected option uses a tubular filter element
constructed of sintered ceramic or metal particles. These filters capture

5-12
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the existing IXMs will be used at a time. This unit will act as_a primary
col_.). A second IXM is used as a reserve. When the first module br mes
exhausted, the second module is valved in and becomes the primary. 1ne _
exhausted module will be replaced with a new module. The r-1ishing IXMs will
last longer than the existing IXMs because it receives cleaner water having
less dissolved inorganics and radionuclides as compared to the water entering
the first IXM. The polishing IXMs will be replaced when depleted but for this
study it is expected they will be replaced four times a year.

DISCHARGE TANK

Treated effluent will be collected in one of two new tanks located to the
north west of the 105KE Building. These tanks will each F-e a working volume
of 75,708 L (20,000 gal) and will have level sensing elements which will be
interlocked to the microfilter/ultrafilter pump. This interlock will prevent
overflow of a full tank.

The pH of the effluent will be adjusted through the addition of sodium
hydroxide before discharge. Treated effluent will be pumped from the
collection tanks to the 004 outfall via an 20 cm (8 in.) CW-A-2 chiller piping
(Drawing H-1-51837) at a rate of 95 L/min (25 gal/min), where it will be
discharged to the Columbia River.

These tanks will be installed with a secondary containment berm for
collection of any leakage or dripping of water.

§.3.1.3 Schedule. Al1 equipment needed to implement alternative A is readily
available. This alternative mainly relies on the permitting documentation.
Most time consuming permit is modification to NPDES which is estimated to take
about 36 months after the detailed design is completed.

5.3.1.4 Implementation. The existing 100K outfall #004 is available for this
discharge. Outfall #004 may provide suitable mixing characteristics for
tritium releases once NPDES permit approval is obtained.

5§.3.1.5 Cost for Alt._..ative "A". ..e cost estimate for Alternative A is
summarized in Table 5-4. The estimate is divided into costs a1 annual
operating costs. The total estimated purchased equipment cost 1s $520,000.
Process equipment includes micro filter, the polishing IXM, three pumps, and
two holding tanks.

Cost of purchased equipment was obtained through contacts with vendors,
or through the use of previous recent quotes for similar equipment. Where
previous quotes were used, new equipment costs were scaled using the formula:

Cost,,, = Cost,., (Size,, / Size,,)™"
where:
Cost = Cost of purchased equipment, new or previous

Size = Critical |uipment capacity, new or previous (e.g., volume)
Pwr = Size-cost relationship factor, generally 0.6.

5-14
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The f5 or "outside lines" factor is used to adjust the costs of providing
utilities to the new process and ranges from 0.0 to 0.05 for a modification to
an existing facility, up to 0.15 to 0.25 for new, widely scattered
installations. A value of 0.1, corresponding to the midpoint for the .
"separated units” range, was chosen to allow for the possibility of performing
some unit operations in existing locations, with other unit operations
performed in different new or existing facilities. This facl - is consistent
with that used for similar Hanford Site treatment processes.

The f6 or "engineering/construction® factor ranges form 0.20 to 0.35 for
simple processes, to 0.35 to 0.50 for complex plants. A value of 0.27 was
chosen for the K Basin water disp: 11 alternatives, consistent with that used
for other Hanford Site wastewater treatment systems using pre-packaged
treatment equipment.

The f7 "administration: or "size" factor adds the cost of project
management/administration to the total equipment costs. This factor ranges
from 0.0 to 0.05 for large (expensive) plant, to 0.15 to 0.35 for experimental
(pilot production) facilities. For the K Basins water disposal alternatives,
a value of 0.31 was used. This factor is consistent with that used for
previous Hanford Site BAT studies.

The f8 "contingency” factor adjusts the cost estimate for the level of
detail and certainty associated with the process flowsheet, and ranges from
0.10 to 0.20 for a firm process, to 0.30 to 0.50 for a “tentative” process.
Based upon the relative uncertainties about ultimate process conditions for
the K Basin water disposal alternatives, a value of 0.40 was chosen
(WHC 1992a).

_ Using this technique, the installed equipment cost for Alternative A is
estimated to be approximately $4.01 million, as detailed in Table 5-4. The
estimated annual operations and maintenance (0&M) cost for Alternative A is
$1.15 million.

The equivalent uniform annualized cost (EUAC) of Alternative A was
calculated using a 7 percent time value of money and a project life of
6 years. The EUAC provides the -nual eratii and maintenance costs for the
treatment system, including costs associated wi.n the capital equipment
investment. The estimated EUAC for Alternative A is $2.00 million
(Table 5-4).
5.3.1.5 Advantages and Disadvantages.
ADVANTAGES :

1. Existing NPDES permit modification will take less time than starting
a new permit.

2. Less equipment and facility modifications needed.
3. 100K operations will have full control of water disposal.

4. Less operating cost.

5-16
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2. More D&D work for disposal equipment.

Great numbi of t1 )s, handling and transportation accidents
potential and possible radioactive spills.

4. Increased cost due to ETF (C018) operations.
5. Schedules may be impacted due to other ETF priorities.

6. More equipment as compared to first alternative and associated
costs.

5.3.3 Alternative C: 105KE Basin Water Treatment
for Air Discharge Through Evaporation

This alternative is based on he evaluation of the inorganics and
radionuclides in the existing basin water and comparing with the acceptable
air emission comparative levels. The air emission comparative levels are
derived from different federal and Washington State standards as shown in the
Table 5-3. The maximum ambient air concentrations can be approximated at
various distances from an evaporation pond by using an EPA approved model
computer program called "SCREEN" for estimating air emission. A similar
program was run for treating 100N waste water evaporation treatment. Maximum
liquid concentrations at 67m, 1200m and 10km allowable for the air emission
are listed in Table 5-3 (Gerboth 1994). The existing basin w. er does not
meet the criteria set forth for 1iquid concentration required at 67 m
(conservative approach) from the air monitoring location. A combination of
the existing water treatment and additional new treatment has been recommended
to lower the concentration of inorganics and radionuclides with the exception
of tritium (H3) to meet the air emission standard before water goes to
evaporating ponds.

Presently there is no proven technology available to treat the tritium.
Organic a1 lysis of the basin water or makeup water was not performed because
the erisof ~ h pL. .. .ed nature by the time it reaches the KE Basin
per WHC-SD-NR-ES-UIL ....C 1993a).

Section 5.3.1.1 describes the existing treatment system and new required
treatment system and interconnected equipment. Figure 5-4 shows the
Alternative C treatment and disposal configuration. The predicted treated
effluent quality for this alternative is tabulated in Table 5-3. he treated
effluent will be pumped from the discharge (collection) tanks to the
evaporating ponds at a rate of 95 L/min (25 gal/min). The existing portable
demineralized system will be upgraded from 45 L/min (12 gal/min) to 189 L/min
(50 gal/min) to makeup for the water discharged to the evaporating ponds.

The additional treatment system is same as for alternative A and B and is
comprised of one microfilter/ultrafilter, one polishing IXM, two discharge
tanks, three pumps, upgraded demineralized system, and interconnected piping.
The disposal system is comprised of evaporating ponds and piping from
treatment system to e )orating ponds. See Figure ' | for alternative C for
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general configuration. ‘The major equipment is the s_.. as described in
Section 5.3.1.2 with the exception of the evaporating ponds which are
described below.

EVAPORATION POND

Water from the discharge tank will be pumped in to solar evaporation pond
for evaporation. The evaporation ponds will be 91 m, 44 cm (300 ft) by 91 m,
44 cm (300 ft) and 1.8 m (6 ft) deep. These ponds will be double 1ined and
capable of evaporating two million gallons of water. The poi ~ depth accounts
for an evaporation rate of 94 cm (37 in.) of water per year at the Hanford
Site and 0.6 m (2 ft) of free board. One pond will be in operation while the
second pond is being cleaned for scale deposits and other necessary
maintenance related work.

§.3.3.1 Schedule. All of the equipment needed to implement alternative C is
readily available except evaporating ponds. This alternative will take about
24 months to obtain DOH notice of construction for solar evaporating ponds,
after detailed design is completed.

Alternative C relies on supporting Hanford Site facilities for management
of secondary wastes. All facilities that will be used for secondary waste
management are currently operational and have the capacity to accept the
wastes generated. Dredged pond sludge would be shipped to the Low-Level
Burial Grounds for disposal as low-level radioactive waste.

5.3.3.2 Implementation. Evaporating ponds needed for this disposal option
needs to be designed, constructed and installed. Onsite radiation doses
associated with this option are anticipated to be minimal, but higher than for

Isposal to the Columbia River. as radionuclides other than tritium will be
concentrated in the solids at e bottom of the evaporating tanks. Because 1
discharge to the river or ground will occur, the treatment system will not
require a permit under the SWOP or NPDES programs. Permits under state and
fec -al air regulations would be v uihr I,

5.3.3.3 Cost - Alteri “ive C. Estimated installed equij..2nt and operating
costs for alternative L are provided.in Table 5-6. The installed equipment
cost is estimated to be $5.65 million using the me: od described in

Section 5.1.4. Annual O&M costs are estimated to be approximately

$1.28 million. The EUAC {is approximately $2.46 million per year.

5.3.3.4 Advantages and Disadvantages.

ADVANTAGES:

1. Tritium can more easily be eliminated though evaporation due to
atmospheric mixing.

2. Lower operating cost as compared to CO18 disposal alternative.

3. No dependency on other facility than 100K.

5-32
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In al) cases, the WQC from the Gold Book and WAC 173-201 were consulted
first to determine the )propriate Fffluent comparative level. If no wQC had
been established, MCLs and SMCLs were used to establish the appropriate |

effluent comparative level.

For radionuclides, all effluent comparative levels are based upon the
DCGs published in DOE Order 5400.5 (DOE 1990, WHC 1993b).

1.2.11.2 Soil Dischar . For soil discharge, chemical constituents effluent
comparative levels were developed using the following guidelines and criteria.

e “Nater Quality Standards for Ground Waters of the State of
Washington® (WAC 173-200)

e Land disposal restriction guidelines for F039 wastewater
(40 CFR Part 268).

In all cases, the )C from WAC 173-200 were consulted first to determine
the appropriate effiuent comparative level. If no WQC had been established,
LDR guidelines were used to establish the appropriate effluent comparative
Jevel. If no WQC or LDR has been established, then no effluent comparative
Jevel has been listed for the compound.

Effluent comparative levels for radionuclides are based upon 4% of the
DCGs published in DOE Order 5400.5 (WHC 1993b).

1.2.11.3 Air Emissions. For chemical constituents, ambient air
concentrations for TAPs at the closest point to the 105KE Spent Fuel Storage
Basin which is reasonably subject to public access must not exceed the ASILs

itablished by WAC 173-460. In this study the point of compliance has been
assumed to be the following:

e 762 m (2,500 ft) from any solar evaporation pond, corresponding to
the approximate distance to the bank of the Columbia River in the
vicinity of 105KE Spent Fuel Storage Basins.

For radiochemical constituent, the sum of the dose contributions for each
radionuclide must not exceed 10 mrem/year at any offsite point where there is
a residence, school, business or office, the 1imit imposed by 40 CFR 61
Subpart H. In this study, the point of compliance for radiation exposure has
been assumed to be a point (6.2 miles) from any emission source at the 105KE
Spent Fuel Storage Basin. This corresponds to the approximate distance from
K Area to the Langguth Winery, located on State Highway 24 to the northeast of
the K Area (WHC 1993b). :

1.3 STEP 3: TECHNOLOGY TRANSFER METHOD
The technology transfer method for determining BAT requires the

identification of streams that are nearly identical to the 105KE Spent Fuel
Storage Basin Water that are being successfully treated at other sites.
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2, 4, 5-Trichlorphenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

2, 6-Dinitrotoluene
3-Nitroaniline .
Acenaphthene

2, 4-Dinitrophenol
4-Nitrophenol

Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate A
4-Chlorophenyl-phenylether
Fluorene

§-Nitroaniline

4, 6-Dinitro-2-methylphenol
N-nitrosodiphenylamine (1)
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate

3, 3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene

Ber »(k)fluoranthene
Benzo(a)pyrene

Indeno(1, 2, 3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g, h, i)perylene

ND =« none detected

Other compounds tentatively identified:

WHC-SD-SNF-ES-001

ND
ND
ND
ND
ND
ND
ND
ND
ND
WD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
BQL
ND
ND
ND
ND
ND
ND
ND

REV.

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

‘ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

620
250
620
250
250
250
620
250
620
620
250
250
250
250
250
620
620
250
250
250
620
250
250
250
250
250
250
250
250
250
250
250
250
250
250

© 250

250
250
250

BQL = below quantitation limit

3,3,3-trichloro-1-Propene,

DRH
DRH
DRH
DRH
DRH
DRH
DRH

DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH
DRH

Decamethylcyclopentasiloxane, Benzoic Acid, Unknown Dichloro-Benzoic Acid

If there are any questions regarding this data, please call.

o

K:8. Wehner, Organic Chemistry

Manager

RECEIVE )

Al
HAZARI US & RADIOLOGICAL

07199%

WASTE CONTROL






WHC-SD-SNF-ES-001 REV. 0

Tetrachloroethene

1, 1, 2, 2-Tetrachloroethane
Toluene

Chlorobe! :ne

Ethylbenzene

Styrene
4-methyl-2-Pentanone

Xylene (Total)

ND = none detected

Sample holding time was exceeded by 1 day.

If there are any questions regarding this data,

K.B. Wehner, Organic Chemistry
" Manager

ug/1 10
ug/1 10
ug/1 10
ug/1 10
ug/1 10
ug/1 10
ug/1 10
ug/1 10

please call.

DEN
DEN
DEN
DEN
DEN
DEN
DEN
DEN

RECEIVED

APR 0 7 1994
HAZAI OUS & RADIOLOGIC,

WASTE CONTROL
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Tetrachloroethene

1, 1, 2, 2-Tetrachloroethane
Toluene

Chlorobenzene

Ethylbenzene

Styrene
4-methyl-2-Pentanone

Xylene (Total)

* ND = none detected

Sample holding time was exceeded by 5 days.

If there are ‘any questions regarding this data,

A

K.B. “Hehner, Organic Chemistry
Manager

ug/1 10
ug/1l 10
ug/1 10
ug/1 10
ug/1 10
ug/1 10
ug/1 10
ug/1 10

please call.

DEN
DEN
DEN
DEN
DEN
DEN
DEN
DEN

RECEIVED

APR 0 795
HAZARDOUS & RADIOLOGICAL

WASTE CONTROL






2, 4, 5-Trichlorphenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene

2, 6-Dinitrotoluene
3-Nitroaniline -
Acenaphthene

2, 4-Dinitrophenol
4-Nitrophenol

Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate ,
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline

4, 6-Dinitro-2-methylphenol
N-nitrosodiphenylamine (1)
4-Bromopheny1-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate

3, 3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b) fluoranthene

Bi ro(k)fluoranthene

Be: )(a)pyrene

Indeno(1, 2, 3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g, h, i)perylene

ND = none detected

WHC-SD-SNF-ES-001 REV. O

ND
ND
ND

BQL
ND
ND
ND
D
ND
ND
ND
BQL
D
WD
D
ND
ND
ND

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

620
250
620
250
250
250
620
250
620
620
250
250
250
250
250
620
620
250
250
250
620
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250

BQL = below quantitation limit

Other compounds tentatively identified:
Unknown Dichloro-benzoic acid

If there are any questions regarding this data, please call.

A

. Wehner, Organic Chemistry

Manager
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o Some risk of not meeting commitment for disposal of 105KE Spent Fuel
Storage Basin water, or many potential impacts to encapsulation due
to unavailability of equipment, facilities, or permit equals a score

of 2

e High risk of not meeting the disposal of 105KE Spent Fuel Storage
Basin water; definite impacts to encapsulation schedule equals a

score of 1.

3.0 cosT

The treatment system and disposal methods with the lowest total present
worth was given the highest ranking, with the alternative having the highest
total present worth receiving the lowest ranking. The total present worth was
calculated by adding installed equipment costs to the present worth of the
annual operational costs. The present worth of the annual operating cost was
ga}culated using a 7% annual rate of interest (ROI) and a six year system

ife.

4.0 IMPLEMENTATION

The treatment alternative combined with the disposal method are assessed
in terms of (1) As Low as Reasonable Achievable (ALARA); (2) maintainability;
(3) reliability and technological maturity; (4) time required for design,
procurement and construction; (5) the ~railability of pre-engineered systems;
and (6) manpower requirements for operation.

Treatment alternative and disposal methods are ranked on their ability to
support the implementation of the disposal of 105KE S; 1t Fuel Stora¢ Basin
water starting in September 1996, using the following scale:

e Meets commitment for di__)sal of 105KE Sp.... Fuel S__ ‘age Basin
water; few if any potential impacts to K Basin encapsulation
schedule due to ALARA; maintainability; reliability, and
technological materials; time required for designing; procurement
and construction; the availability of pre-engineered systems; and
manpower requirements for operations equals a score of 4

o Meets coomitment for disposal of 105KE Spent Fuel Storac Basin

water; potential impact to K Basin encapsulation schedules due to
ALARA equals a score of 3

C-4






WHC-SD-SNF-ES-001 REV. 0

This page intentionally left blank.

c-6






WHC-SD-SNF-ES-001 REV. 0

This page intentionally left blank.

D-2






M-34-02

=1

WHC-SD-SNF-ES-001 REV. 0

Table D. Major and Interim Milestones

Milestnne

S ——— H3

IF THE X-EAST FUEL AND SLUDGE, ONCE ENCAPSULATED, CAN
BE MOVED TO THE K-WEST BASIN (DETERMINED THROUGH A

SEPTEMBER 1994 ENGINEERING STUDY TARGET DATE) THE

REMOVAL AND DISPOSAL OF THE CONTAMINATED WATER SHALL BE
COMPLETED BY SEPTEMBER 2000. THIS DATE IS AN EIGHTEEN
MONTH ACTION, STARTING IN MARCH 1999, THREE MONTHS
AFTER FUEL AND SLUDGE ENCAPSULATION IS COMPLETED.

IF THE TRANSFER OF ENCAPSULATED K-EAST BASIN FUEL AND
SLUDGE TO K-WEST BASIN IS INFEASIBLE, CONTAMINATED K-
EAST BASIN WATER WILL BE REPLACED BY FRESH WATER,
STARTING IN SEPTEMBER, 1996 AT A RATE OF TWO MILLION
GALLONS/YEAR AND WILL CONTINUE UNTIL SUCH TIME TH.., THE
TRITIUM CONCENTRATION IN THE BASIN IS DECREASED AND IS
MAINTAINED AT OR BELOW 300,000 pCi/L (THE GOAL IS T0
REDUCE THE TRITIUM CONCENTRATION IN THE BASIN SUCH THAT
RESULTING GROUNDWATER TRITIUM CONCENTRATION MEET
DRINKING WATER CONCENTRATION STANDARDS, RECOGNIZING A
LAG BETWEEN BASIN AND GROUNDWATER CONCENTRATIONS.

INITIATED NEGOTIATIONS WITH ECOLOGY AND EPA ON
INCORPORATION OF TRANSITION ACTIVITIES INCLUDING
STABILIZATION OF THE BASINS, CONSISTENT WITH SECTION

3.1 OF THE AGREEMENT (AS AMENDED) AND THE RECORD OF
DECISION REGARDING LONG-TERM STORAGE AND ULTIMATE
DISPOSITION OF THE IRRADIATED FUEL. DOE WILL SUBMIT A
SIGNED TRI-PARTY AGREEMENT CHANGE REQUEST PROPOSING
MILESTONES FOR (1) THE COMPLETION OF REMOVAL OF FUEL
AND SLUDGES FROM THE K-BASINS AND (2) THE COMPLETION OF
STABILIZATION OF THE BASINS.

D-4
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200 AREA ETF WASTE ACCEPTANCE CRITERIA
No : rarable organics. Basis: Physical Limitation of UV/OX.

No colloida) matter sufficient to plug filters in the ETF. Basis:
Physical Limitation of filters.

No significant concentrations of scale forming compounds (e.g., calcium
sulfate, calcium phosphate, and metal silicates). Basis: Physical
Limitation of UV/0X and RO.

Nothing outside of Delisting Envelope. Be especially mindful of low
molecular weight chlorinated organics and ketones. Basis: Regulatory
Limitation based upon demonstrated testing done in support of the
Delisting Petition.

Nothing when concentrated into secondary (powdered) waste exceeds 100
snR/hr at contact with the 55-gallon drum surface. Basis: Solid Waste
can only accept up to these levels in the 616 Building.

Nothing when concentrated into secondary (powdered) waste exceeds 100
nCi/g of transuranic (TRU) radionuclides. Basis: The ETF is not built
to handle TRU concentrations.

Per the Radionuclide Air Emission Program (RAEP) permit, the absorbed
dose of a hypothetical individual at the site boundary cannot increase
over permitted levels. Influent concentrations must remain low enough
such that this remains true. Radionuclides here-to-for not accounted
for, will force a reevaluation. Basis: Washington State Department of
Health (DOH) regulations.

Per the 216 Permit, the release of regulated organics and inorganics
cannot exceed permitted levels. Influent concentrations must rema w
enot _1 such that this 'mains true. ...gulated constit: 1ts here-t

not accounf { for, will force a reevaluation. Basis: WAC 173-216 and
to-be-negotiated concentration levels.

No significant concentrations of neutral radionuclide species such as
some plutonium and ruthenium species, unless it can be shown that such
species are altered to ionic forms during treatment or efficiently
separated by RO. Basis: Neutral species cannot be collected on ion
exchange columns. If the concentrations exceed discharge limits by
several orders of magnitude, then the RO will not be nearly efficient
enough to remove the neutral species to below regulated levels.

Annual tritium releases to the ground shall not exceed 20,000 curies per
year. Basis: WHC-CM-7-5, section 8.4.2.3.1.e, pg 31 of section 8.0,
Revision 1. Therefore, a running total of the tritium in the
influent/effluent needs to be kept. However, it is extremely unlikely
that this will ever be reached because there are an estimated 3300
curies in the tank farm system.

The total inventory of curies is limited by what is documented in the
FSAR for the ETF. A calculation involving a sum of the fractions has

£-4
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Attachment
Page 1 of 9

FUEL STORAGE BASIN PROCESS DESCRIPTION BACKGROUND

The 105-KE and 105-KW Reactors were shut down in | »ruary 1970 and

February 1971, respectively. Their fuel storage facilities, the 105-KE and
105-KW Basins, provided shielding and cooling for irradiated fuel during
operation. In the mid-1970's and early 1980's, the 105-KE and 105-KW Basins
were modified to provide temporary storage of N Reactor fuel until it was
processed at the 200 East PUREX facility. In 1989, all of the remaining fuel
assemblies in the N Reactor fuel storage basin were encapsulated and shipped
to the 105-KW Basin.

The N Reactor fuel consists of slightly enriched metallic uranium bonded to a
layer of zirconium alloy (Zircaloy-2) cladding. The cladding provides the
primary barrier against the escape of fission products and fissile materials
from the fuel assembly. The fuel assembly includes two components, an inner
and an outer tube-shaped element, assembled into a tut in-tube arrangement.
N Reactor fuel differs from commercial reactor fuel in that it is o-extruded
and fully bonded to the cladding, thus eliminating the potential tor any
macroscopic voids between the metallic uranium and the cladding. ..ile oxide
fuels used in commercial reactors have such voids which serve as accumulation
centers for volatile fission products. Because the fuel from N Reactor was
exposed to less than half the burnup (megawatt-days) of commercial reactor
fuel, the fission product inventory per gram of fuel is proportionally lower.

The fuel stored in the K Basins was discharged from N Reactor between four and
twenty-one years ago, and has had sufficient decay time to essentially
eliminate 5,1, as well as other short half life 1 lionuclides. Upon its
discharge, the fuel was allowed to cool for a minimum of 150 days in the
Reactor fuel storage basin. The fuel was then either placed in open

1) (MK 0, I, and II canisters and transported to 105-KE Basin or sealed in
(MK I and II) canisters and transported to 105-KW Basin for temporary storage.

The 105-KE Basin currently contains 3,668 open-top canisters fille with

N Reactor fuel and two baskets (the equivalent of five canisters) filled with
aluminum-clad fuel assemblies from the retired single pass reactors. The fuel
was not encapsulated because PUREX operations had been scheduled to process
the fuel in the mid-1980's. However, since the primary barrier (cladding) on
approximately 7 percent of the stor | fuel had been breached, fission products
have escaped from these fuel assemblies, contaminating the basin cooling
water. The continuing contamination of the basin cooling water is an
environmental concern because the 105-KE Basin has leaked in the past and the
basin is located near the Columbia River. Federal and State agencies involved
with Hanford are concerned about the KE Basin leakage and the effects that
they may have on the environment.
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ALTERNATIVES FOR DISPOSI i OF THE 105-KE BASIN LIQUID

This evaluation has been prepared to identify alternatives for the disposal of
approximately two million gallons of 105-KE Basin effluent in accordance with
Tri-Party Agreement milestones. Five potential alternatives have been
identified as disposal options for the 105-Basin liquid effluent and are
listed below.

OPTIONS EVALUATED FOR LIQUID EFFLUENT DISPOSAL ALTERNATIVES
OPTION 1

Transferring 105-KE Basin Liquid to the Effluent Treatment Facility (ETF) for
final disposal to the State Approved Land Disposal Site (SALDS).

The 105 E basin effluents will be processed through an Ion Exchange Column
before the liquid is transferred into a 5,000 gallon truck tanker and
transported to the ETF for disposal. The facility has indicated that two
shipments will be required per day.

An off loading area at the ETF will be required at the facility in order to
accept the 105-KE Basin Effluent. (Note: An off loading area and a surge
tank is to be built by Project W-291. However, additional piping may be
required to route the KE effluent to the Liquid Effluent Retension Facility
[LERF] basins). ETF Waste Acceptance Decision Tree Analysis is currently
under development by Liquid E' Juent Systems Engineering. Startup of the ETF
is targeted to be completed by June 1995.

The NEPA documentation for the ETF is the Hanford Enviror—- *\1 Compliance
(HEC) EA. Additional NEPA | rie 11d requit _ °  a » tl 105-KE
Basin Effluent. The NEPA review . .ess may take one and a half to two years
to cclete. :

Estimated Cost: 1 Full-Time Exempt (FTE) may be required for this option
for the NEPA determination and decision tree analysis.

e Additional SEPA determination may be required to utilize the Si DS for any
new source of trit*—. (Preliminary discussions with Ecology indicate
that there is only a low probability of this being required).

Estimated Cost: 1/8 FTE for SEPA determination.

e A delisting petition for the ETF/SALDS may need to be modified to include
the 105-KE Basin effluent if the characterization falls outside the
constituent envelope presented in the final delisting petition. If the

effluent contains RCRA regulated listed wastes, a time frame of up to
18 months is required to modify the delisting petition.

Estimated Cost: 1 FTE for modification of delisting petition.
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2. Storage of the 105-KE Basin 1iquid in the existing 100-N Area Solar
Collection Basin.

e There is no additional space avajlable at the 100-N Solar Collection
Basin.
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