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Following the approval of the candidate sites, each candidate site will
be characterized in terms of geologic and hydrologic properties, as well as
screened for any contamination present. A final site evaluation report will
then be produced in which each site will be fully evaluated, including a
cost/benefit evaluation. ‘

The soil column disposal site will receive posttreatment effluents from
the PUREX Plant PC and ASD and 242-A Evaporator PC waste streams. For the
purposes of this report, it is assumed that the treated effluent will be
delisted; however, it will contain tritium. Flow rate of treated effluer
is 150 gal/min (Flyckt and McCormack 1990).

Effluent will be transported by pipeline to the disposal site from the
treatment facility. According to the Site £valuation Report for the 200
Area Effluent Retention and Treatment Complex and 200 Area Treated Effluent
Disposal Facility (Trost 1989), the treatment facility is to be located at
the northeast corner of the 200 East Area.

Siting and operations of this structure shall be accomplished in
accordance with Environmental Compliance (WHC 1988).
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The purpose of this criterion is to assure that no existing
contamination plume in the vadose zone or ground water will be

adversely

affected by the introduction of this effluent. Adverse

effects would include the following: (1) intrusion of effluent
into a contamination plume, significantly shortening the plume
travel time to the Columbia River, or other source available to
the public, or (2) unacceptable impact on the operation or
remediation of an existing RCRA or CERCLA site.

Modeling will be accomplished to develop information about the
effects on the ground water and vadose zone from the effluent.

Required i

nformation on ground water travel times, stream lines,

and changes in the water table will be developed from the Golder
Associates, Inc. ground water package model, Aquifer Flow in Porous

Medi . T

» to the large impact which B Pond has on the ground

water conditions in the 200 areas and possible change in | erations

at B Pond,

this information will be developed for the following

two conditions: (1) Present conditions that include disposal of
large quantities of effluent water to B Pond and (2) Possible
future conditions of no discharge to B Pond. The resulting worst
case of these two conditions will be used for each evaluation.
Evaluation of the following specific criteria will be based on
information obtained from this modeling:

If it is determined that the introduction of this effluent
to a particular site causes a known contamination plume

to have a significantly shortened travel time to the
Columbia River, or other source available to the public,
then that site will be determined unacceptable.

If it is determined that the introduction of this effluent
to a particular site causes the ground water table to
rise, remobilize contaminants that have been previously
deposited in the vadose zone, and thereby provide for

the travel of same contaminants toward the Columbia River,
or other source available to the public, then that si:
will be determined unacceptable.

If it is determined that the introduction of this effluent
to a particular site causes a plume that interacts with

a known contamination plume, and if the technical
coordinator of the operable unit concerned identifies

this interaction as unacceptable with regard to the
operation or remediation of that operable unit, then

that site will be determined unacceptable.

3. Unacceptable impact on cultural, hiktoF}c, or archeological

resources.

The purpose of this criterion is to ensure preservation of cultural,

historic,

or archeological resources. Evaluation of this criterion

will include field surveys by and the professional judgement of

indijvidual

s qualified in this field. These evaluations will be made

in accordance with the Hanford Cultural Resources Management Plan

(Chatters

1989).
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The concept of reducing the exposure of workers to radiation and
hazardous substances and conditions, known as "as low as reasonably
achievable® (ALARA), is used in the following criteria to evaluate issues of
health and safety of personnel (WHC 1989a). Specific criteria follow.

2.3.1.1 ALARA During Construction. The purpose of this criterion is to
evaluate the risk involved with a site during the construction phase. A site
with a Tower risk will receive 10 points, while a site with a higher risk
will receive 1 point.

2.3.1.2 ALARA During Operation. The purpose of this criterion is to eval 1ite
the risk involved with a site during the operation phase. A site with a
Tower risk will receive 10 points, while a site with a higher risk will
receive 1 point.

2.3.2 Environmental Impact (Weighting Factor 5)

Siting will be accomplished in compliance with applicable environmental
laws and regulations. Environmental impact will be further reduced by
considering sites with respect to geologic and hydrologic conditions.
Specific criteria follow.

2.3.2.1 Tritium Travel Time in Ground Water to Columbia River. The purpose
of this criterion is to evaluate sites with respect to ground water travel
time and to give priority to sites that -ovide for longer decay of tritium
before reaching the Columbia River. A site which provides for 10 half-lives
will receive 10 points, while a site that provides for one half-life will
receive 1 point. '

2.3.2.2 Impact potential of Effluent Release. The purpose of this criterion
is to evaluate the impact of an accidental release of effluent from the
pipeline while enroute to the disposal site. A site which would cause a
less serious impact will receive 10 points, while a site which would cause a
mor ¢ *iot imj ~ will receive 1 int.

2.3.3 Operational Impact (Weighting Factor 3)

The purpose of this category is to evaluate the impact to and/or from any
existing operations located between the treatment facility site and the
disposal site; this includes the disposal structure and supporting systems
(e.g., pipelines). Consideration will be given to the impact on operations
due to the physical siting as :11 as effects of the introduction of efflui t
to the soil column and its subsequent travel. Specific criteria follow.

2.3.3.1 Obstructions to or from Existing Operations. The purpose of this
criterion is to evaluate obstructions to d/or from existing operations
located between the treatment facility site and the disposal site, primarily
during the construction phase. A site with few obstructions will receive

10 points, while a site with many obstructions will receive 1 point.
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2.3.3.2 Interference with Existing Operations. The purpose of this criterion
is to evaluate interference to ai "for from existing operations located between
the treatment facility site ai the disposal site, primarily ¢ *ing the
operation phase.  site causing low interference will receive 10 points,
while a site causing high interference will receive 1 point.

2.3. Land Use (Weighting Factor 2)

The purpose of this cateqory is to address the availability of land and
to ensure compliance 'th 1« |-range plans for the Hanford Site. Specific
criteria follow.

2.3.4.1 Compatibility with Long-Ran¢ Use Plans. The purpose of this

« iterion is to ensure compatibility with Tong range use plans at the Hanford
Site. A si° which is fully pat: le will receive 10 points, whi' a site
that is less compatible will receive 1 point.

2.3.4.2 Adjac i1t Land Available for Use {n [ :ure Expansion. The irpose (.
this criterion is to evaluated the site for additional space availabTe for
use fn future expansion. A site ich provides for three times the required
space will receive 10 points, while a site whic has no extra space will
receive 1 paint.

Hy
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3.0 PRELIMINARY CANDIDATE SITES SELECTION

The process by which preliminary candidate sites for the soil column
disposal structure were selected follows. The site-selection criteria were |
established for use in developing and evaluating the sites. A panel was
assembled consisting of representatives from the Environmental Engineering
and the Geosciences groups and Waste Management Division. The panel placed
a constraint that the site be in, or adjacent to, the 200 areas. Reasoning
for this constraint was two-fold: (1) Though delisted, the treated effluent
will contain tritium; therefore, it was considered prudent to maintain the
effluent in areas adjacent to presently existing waste sites rather than to
affect a new region; (2) Costs of transportii the effluent beyond the
200 areas was assumed to be prohibitive. Once this constraint was in place,
the panel proceeded in open discussion applying the site-selection criteria.

The 200 areag wer searched for unobstructed sites with a required

minimum 30,000 fté; this amount was determined using the combined maximum

low rates of the wiste streams, 205 gal/min and an average site infiltration
rate of 10 gal/d/ftc. Note that the rat of effluent from the treatment
facility will be a maximum of 150 gal/min; this information was made
available after the selection of preliminary candidate sites was made.
Since the effluent ral of flow is less than the rate used in the sel« :ion,
the required area will also be less; therefore, this change does not affect
the selections as previously made. Those sections providing the required
area were then screened against the si” -.selection criteria for elimination.
Operable unit maps and charts showing contamination plumes were utilized to
avoid known structures and contamination plumes (WHC 1989b). Per this
process, the six best prospects were identified as preliminary candidate
sites. A seventh preliminary candidate site emerged when the results from
first-run modeling provided new information on ground water travel times.
These preliminary candidate sites are it 1tified below and shown in Figure 1.

e Site A: Hanford Coordinates N38000, W46000
Site B: Hanford Coordinates N48500, W43000
e Site r+: Hanford Coordinates 3500, !"""C )
e ~ite .. Hanford Cnordinates N33000, W/5000
o Site E: Hanford _iordinates N34500, W80500
o Site F: Hanford Coordinates N45500, W71500
e Site G: Hanford Coordinates-N48000, W77000.

Detailed figures of preliminary candidate site locations are included in
Appendix A.
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Preliminary screening indicated all preliminary candidate sites
should meet this criterion. Surveys were completed on the three
highest-ranking sites per Section 4.3, with all three sites meeting
this criterion.

4. Unacceptable impact on endemic threatened or endangered plant or
animal species.

Preliminary screening indicated all preliminary candidate sites
should meet this criterion. Surveys were completed on the three
highest-ranking sites per Section 4.3, with all three sites meeting
this criterion.

5. Land use conflict.

Per evaluation by Westinghouse Hanford Site Planning, all
preliminary candidate sites meet this criterion.

4.3 ENGINEERING CRITERIA

The following is a description of the method used in awarding points
against each of the engineering criteria, followed by the evaluation of each
of the preliminary candidate sites by criterion.

4.3.1 Health and Safety

4.3.1.1 ALARA During Construction. A pristine site would have received a
score of 10 points. As all sites are in or near the 200 areas, and
considering the general nature of these areas, the maximum points awarded
were 9. One point was subtracted for sites within boundary fences, because
there is higher chance of unknown activities having occurred within these
boundaries. One point was subtracted for sites within operable units, because
there is a higher chance of encountering an unknown site or contamination
plume. Points were subtracted for relative distance from existing waste
structures, because there is a higher potential for encountering a
contamination plume. Points ‘:re subtracted for sites where past practices
in that section compels more concern.

Site A: This site is located outside the boundary fence for 200 East
Area (no subtraction). It is outside any operable unit boundaries (no
subtraction). This site was awarded 9 points.

Site B: This site is located outside the boundary fence for 200 East
Area (no subtraction). It is outside any .operable unit boundary (no
subtraction). This site was awarded 9 points. '

Site C: This site is located inside the boundary fence for 200 East
Area (1 point subtracted). It is inside the 200-SS-1 operable unit
boundary (1 point subtracted). It is located relatively near waste
trenches (1 point subtracted). This site was awarded 6 points.

12
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Site F: This site is located approximately 28,000 ft from the treatment
facility site (3 points subtracted). It requires transport from 200 East
Area to 200 West Area (2 points subtracted). It is located inside the
boundary fence for 200 West Area (no subtraction). This site was awar :d
5 points.

Site G: This site is located approximately 31,500 ft from the treatment
facility site (3 points subtracted). It requires transport from 200 fast
Area to 200 West Area (2 points subtracted). It is located outside the
boundary fence for 200 West Area (1 point subtracted). This site was
awarded 4 points.

Summary: Site A Site B Site C Site D Site £ Site F Site G
8 pts 9 pts 9 pts 3 pts 2 pts

4.3.2 Environmental Impact

4.3.2.1 Travel Time for Tritium in Ground Water to Columbia River. A travel
time of 10 half-lives would bring the tritium concentration down to drinking
water standards; therefore, any site providing for a travel time of 10 or
more half-lives for tritium was awarded the full 10 points. One point was
subtracted for each half-life duration (approximately 12.5 yr) in travel

time of less than 10 half-lives.

The ground water travel times used in this evaluation were taken from a
report prepared by Golder Associates, Inc. (Appendix B). The information was
developed through the Golder Associates, Inc. ground water package model,
Aquifer Flow in Porous Media.

Site A: This site provides for a ground water travel time of approximately
20 yr, which is approximately 2 half-lives (8 points subtracted). This
site was awarded 2 points.

Site B: This sit provides for a ground water travel time of ap; ixima: ly
35 yr, which is approximai y 3 half-lives (7 points subtracted). This
site was awarded 3 points.

Site C: This site provides for a ground water travel time of approximately
16 yr, which is approximately 1 half-life (9 points subtracted). This
site was awarded 1 point.

Site D: This site provides for a ground water travel time of approximately
56 yr, which is approximately 4 half-lives (6 points subtracted). This
_site was awarded 4 points.

-»
Bagne

Site E: This site provides for a ground water travel time of approximately
86 yr, which is approximately 7 half-lives (3 points subtracted). This
- site was awarded 7 points. '

Site F: This site provides for a ground water travel time of approximately

75 yr, which is approximately 6 half-lives (4 points subtracted). This
site was awarded 6 points. '

14







wrL->U-EN-EE~002, Rev. 0

Summary: Site A  Site B S*- €  SiteD Site f  Site F  Site 6
5 pts 6 pts 4 pts 4 pts 6 pts -7 pts 8 pts.

4.3.3 Operation Impact

4.3.3.1 Obstructions to or from Existing Operations. Points were subtracted
for barriers between the preliminary candidate sites and the treatment
facility site (e.qg., fences, roads, transfer lines, other structures) which
must be routed around or through during the construction of the effluent
transport pipeline.

Site A: Barriers that exist between this site and the treatment facility
site include B Pond and the Grout Site. Routing of the pipeline from the
treatment facility to the disposal site could be accomplished around
these barriers (1 point subtracted). This site was awarded 9 points.

Site B: ..is site is located adjacent to treatment facility site. One
barrier exists, a rail line. Routing of the pipeline would be required
through this barrier (1 point subtracted). This site was awarded 9 points.

Site C: Barriers that exist between this site and the treatment facility
site include 200 East Area boundary fence and 200 East Area general.
Pipeline from treatment facility to disposal site could be routed around
some barriers and through others (3 points subtracted). This site was
awarded 7 points.

Site D: Barriers that exist between this site and the treatment facility
site include 200 East Area general, roads between 200 East and 200 West
areas, and 200 West Area general. Pipeline from treatment facility to
disposal site could be routed around some barriers and through others

(5 points subtracted). This site was awarded 5 points.

Site E: Barriers that exist between this site and the treatment facility
site include 200 East Area 2 -al, roads | 'w 1 200 East d 200 !
areas, and 200 West Area general. Pipeline from treatment facil{ r to
disposal s 2 could be routed around some barrie:r and through others

(6 points subtracted). This site was awarded 4 points.

Site F: Barriers that exist between this site and the treatment facility
site include roads between 200 East and 200 West areas and 200 West Area
boundary fence. Pipeline from treatment facility to disposal site could
be routed around some barriers and through others (3 points subtracted)
This site was awarded 7 points.

Site G: Barriers that exist between this sitc and the treatment facility
site include roads between 200 East and 200 West areas and a rail line.
Pipeline from treatment facility to disposal site could be routed around
some barriers and through ot!l s (3 points subtracted). This site was
awarded 7 points.

Summary: Si*-~ A Site B Site € Site D Site £ Site F Site G

9 pts 9 pts 7 pts 5 pts 4 pts 7 pts 7 pts.

16
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4.3.4.2 Adjacent Land Available for Use in Future Expansion. Points were
subtracted for sites of limited area.

A1l Sites: All sites have more than required additional space (no
subtraction). All sites were awarded 10 points.

Summary: Site A Site B Si*~ C Site D Site E Site F Sita G
10 pts 10 pts 10 pts 10 pts 10 pts 10 pts lu pts.

18
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Evaluation results are tabulated for reference and included as follows.
Table 1 represents the raw numbers from the evaluation of the ¢« e following
the site visit. Table 2 1 iresents these raw imbers condensed to category.
This was accomplished by taking a s° )le average of all criteri under that
.category. Table 3 represents the weighting matrix; therein the adjusted raw
numbers were multiplied by the weighting factor and totaled for each
p;e]iminary candidate site. These values ‘e graphically represented as
Figure 2.

Preliminary candidate sites 6, B i 1 F rank the highest in total points.
These three sites also represent the best cati »ry totals ¢ each of the
major categories of criteria for this siting (i.e., health and safety and
environmental impact). Also, though cost will be addressed in a fu' -e
cost/benefit analy s, t/ ;e sites :present the highest variam in cost
for this project.

Per this evaluation, it is recommended that these same three highest

ranki sit¢ be identified ; the candidate sites and be carried forward for
characterization 1d full evaluatis

19
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Table 1. Raw Numbers for Each Criterion.:

Health and Safety:

ALARA during construction ) 9 9 6 6 9 8 9

ALARA during operation 8 S 9 3 2 5 4
Environmental Impact:

Travel time of tritium to Columbia River 2 3 1 4 7 6 10

Impact Potential of effluent release S 6 4 4 6 7 8
Operational Impact: ,

Obstruction from existing structures 8 9 7 5 4 7 7

Interference with existing structures 8 10 7 6 5 8 8
Land Use:

Compatibility with long rangeuseplans 7 10 7 10 10 10 10

10 10 " 10 10

Land available for future expansion 10 10 10

Table 2. Raw Numbers Adjusted to Category (Average
Points of A1l Criteria in that Category).

Health and Safety 85 9 75 45 55 65 6.5
Environmental Impact 35 45 25 4 65 65 9

Operational Impact ' 85 95 7 55 45 75 75
Land Use 85 10 85 10 10 10 10

Table 3. Total Points Each Site, by Weighting Matrix
(Sum of Raw Numbers times Weighting Values).

Weighting Site A Site B Site C Site D Site £ Site F Site G

Value
Health and Safety 5 425 45 375 225 275 325 325
Environmental Impact 5 17.5 225 125 20 325 325 45
Operational Impact 3 255 285 21 16.5 135 225 225
Land Use 2 17 20 17 20 20 20 20
Total Points 103 116 88 79 935 108 120

20







WHC-SD-EN-EE-002, Rev. 0

6.0 REFERENCES

Chatters, J. C., 1989, Hanford Cultural Resource Management Plan, PNL 6942,
Pac1f1c Northwest Laboratory, Richland, Washington.

DOE, 1989, General Design Criteria, DOE Order 6430.1A, U.S. Department of
Energy, Washington, D.C.

DOE-RL, 1990, Site Selection, DOE Order 4320.2C, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

JE-RL, 1987, Plan and Schedule to Discontinue Dispo: | of C¢ minated
Liquids into the Soil Column at the Hanford Site, DOE Of u.s.
Department of Energy, Richland Operations Office, Richland, Washington.

Ecology, 1988, State Waste Discharge Permit Program, Washington Administrative
Cot 173-216, Washington Departr it of Ecology, Olympia, Washington.

F1y t, D. L. and R. L. McCormack, 1990, 242-A Evaporator and the PUREX
Plant Condensate Treatment Facility, WHC-SD-C018-FDC-001, Westinghouse
Hanford Company, Richland, Washington.

Trost, E. T., 1989, 200 Area Effluent Re 1tion and Treatment Complex (ERTC)
and 200 Area TEDF, WHC-SD-WM-SE-011, Westinghouse Hanford Company,
Richland, Wast 1gton.

WHC, 1988, Environmental Compliance, WHC-CM-7-5, Westinghouse Hanfo
Company, Richland, Washington.

WHC, 1989a, ALARA Program Manual, WHC-CM-4-11, Westinghouse Han: -d Company,
Richland, Washington.

WHC, 1989b, Preliminary Operable Units Designation Project, WHC-EP-0216,
Westinghouse Hanford Company, Richland, Washington.



WHC-SD-EN-EE-002, Rev. 0

APPENDIX A
PRELIMINARY CANDIDATE SITE LOCATIONS
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APPENDIX A
PRELIMINARY CANDIDATE SITE LOCATIONS
Figures A-1 to A-7 show the preliminary candidate site locations for

‘..2 242-A Evaporator and the Plutonium Uranium Extraction Plant Condensate
Treatment Facility.

fy
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Figure A-7.
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APPENDIX B

TRAVEL TIMF ESTIMATES FOR ALTERNATIVE TRITIUM
CRIB LL_.\TIONS HANFORD SITE, WASHINGTON
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DEVELOPMENT OF THE CONCEPTUAL HODEL

The initial stage of conceptual model development was to define a
domain and discretize that domain into a finite element grid. For
purposes of modeling large-scale groundwater flow at the Hanford Site, a
two-dimensional grid was defined between the basalt ridges on the west
side, and the Columbia and Yakima Rivers on the north, east, and south
sides of the modeled region. Locations of the basalt ridge boundaries
were determined using maps from Gephart et al. (1979) and Serkowski et
al. (1988); the river boundaries were located using the United States
Geological Survey (USGS) 7.5’ topographic quadrangles. Arbitrary
boundaries were defined across Cold Creek and Dry Creek Valleys. The
modeled domain along with the nodes and elements comprising the grid are
shown in Figure H.l. 976 nodes and 920 elements were used to discretize
the domain. Most of the elements were square with side lengths of 3275
feet.

After discretizing the domain, the boundary conditions were
defined. Fixed-head conditions were established along the river
boundaries using values of head from the June 1987 water table map in
Serkowski et al. (1988). For calibration purposes, fixed head
conditions were also used across the Cold Creek and Dry Creek Valleys.
The head values across these boundaries were fixed according to the
observed heads reported on the respective calibration standards
d- 1s¢ | in tt following paragraphs. Along boundaries ¢ “ined by
basalt extending above the water table the model assumed 2ero lux
conditions across the boundary. Zero flux conditions were also assumed
along the base of the aquifer. The validity of these boundary
conditions will be discussed in the next section.

Initial hydraulic conductivity values were estimated from Plate
I1I11-5 in Gephart et al. (1979). The domain.was divided up into 27
regions, each of which was assigned a value for hydraulic conductivity,
storativity and specific yield. Storativity and specific yield were
only important for transient simulations. Although some transient flow
madeling was conducted the results were not found to be relevant to the
objectives of the study and are not presented.

W2-8-17 B-16
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For the first calibration analysis a contour map of 1979 water
levels was used as a standard (Plate III-4 in Gephart et al. (1979)).
By 1979 the major disposal facilities, B-Pond, Gable Mountain Pond and
U-Pond, had been operating for several decades, and groundwater
elevations were probably close to steady state levels. The assumed
distribution and rates of artificial recharge used for this calibration
were estimated from data summarized in Zimmerman et al. (1986); the
location and rates of artificial recharge are shown on Figure H.2.
Hydraulic conductivities were adjusted until the steady state solution
visually approxihated the observed 1979 head contours to within about
five vertical feet.

To help confirm the estimated hydraulic conductivities a second
calibration éna]ysis was performed using a contour map of 1944 water
table elevations from Gephart et al. (1979) as a standard. Since
effluent discharge was not significant until the mid to late 1940’s no
artificial recharge was applied to the simulation region. Hydraulic
conductivities were adjusted until reasaonably close results were
obtained for both the 1944 and 1979 calibration standards. When
calibration was complete the hydraulic conductivities ranged from 20 to
15000 feet/day. These values are similar to the range of 9 to 10000
feet/day reported by Graham et al. (1981) for the middle Ringold and
Hanford units. The hydraulic head contours and Darcy velocity fields
for the calibration runs are shown in Figures H.2 through H.S.

During calibration runs fixed head conditions were used across Cold
Creek and Dry Creek Valleys. In order to model the various effluent
disposal schemes it was necessary to allow the head elevations to change
along these sections of boundary. Consequently, these boundaries were
changed from fixed head to fixed flux boundaries. The amount of flux
across the Cold Creek and Dry Creek boundaries for simulatfon of future
disposal schemes was fixed at the rate .which occurred in the 1979
calibration run. These fluxes are as much as ten times larger than
those calculated by others (Graham et al. (1981)). Implications of
these discrepancies are discussed in the following section.

W2-8-17 B-18
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natural recharge across the Hanford Site were allowed, due to
precipitation or due to flux across no-flow basalt boundaries,
the amount of flow from Cold Creek and DOry Creek Valleys
required for proper calibration would be lower. In order to
achieve this Tlower flow in the model the hydraulic
conductivities near these valleys would have to be reduced;
reduction of hydraulic conductivities near these boundaries
might 1impact hydraulic conductivities, groundwater flow
patterns, and calculated travel times over the entire site.
Because of the calibration approach used in this study,
however, the possible changes in site-wide conductivities
would not be expected to be large. The reason for this is
that the heights of the groundwater mounds and the fluxes that
created these mounds were used in the 1979 calibration run to
establish the values of conductivity near the mounds. Because
the relative values of conductivity were known over the entire
simulation region from calibration to head data, knowing the
conductivity at the mounds permitted the remaining
conductivity values to be quantitatively determined.

The thickness of the aquifer was estimated from Plate III-2 in
Gephart et al. (1979). Although the base of the aquifer is
defined as the top of the uppermost basalt flow over most of
the simulation region, the lower Ringold is defined as e
base of the aquifer where it is present. The lower Ringold is
a low permeability -layer which only occurs in the western pal _
of the modeled region (Tallman et al. (1979)). A high
conductivity layer, the basal Ringold, is present beneath the
lower Ringold. It is possible that flow through the lower

‘Ringold into the basal Ringold may impact groundwater flow

dynamics above the lower Ringold. Although the Golder
Groundwater Package i{s capable of modeling multi-layered
aquifers, the general objectives of this modeling effort did
not warrant the additional time and expense of modeling a
second layer.
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200 East Area to minimize the height of mounding. In both simulations
mounding was less than five feet and would not be expected to impact any
existing soil contamination. The amount of effluent releiased in the
simulations was 2 million cubic feet per day, approximately equal to the
total effluent presently produced at both the 200 East and 200 West
areas. As shown in the figures, the recharge has been uniformly
distributed over one grid element at a rate of 0.19 feet/day.

Simulation 2 is for a disposal facility located near Gable Mountain
Gap, approximately for miles northwest of the proposed retention area
at B-Pond. The results are shown in Figures H.9 and H.10. Using a
porosity of 0.25, the shortest travel time to the Columbia River from
the disposal site is estimated at 10 years. A major disadvantage of
this site is that it is located very close to an erosional window
through the Rattlesnake Ridge Basalt Flow to the uppermost interbed
aquifer (Graham et al. (1984)). Due to the potential for contamination,
it would be undesirable to induce flow from the suprabasalt aquifer to a
basalt interbed aquifer.

Simulation 3 is for a discharge facility about two miles south of
B-Pond. Results are shown in Figures H.11 and H.12. Assuming a
porosity of 0.25, the shortest travel time to the Columbia River is
estimated at 15 years. This location appears to be better suited than
the Gable Mountain location because it is closer to the proposed
retention area and it is not close tao any erosional windows to the
interbed aquifers.

Inspection of the velocity vectors for the three simulations
indicates that groundwater flow patterns would be significantly impacted
by different effluent disposal schemes. " For example, comparison of
Figures. H.10 and H.12 show that in Simulation 3 the groundwater flow
direction acress the 200 East Area is completely reversed from that in
Simulation 2. Since changes 1in groundwatef flow patterns would affect
the movement of any existing contamination plumes, the location of the
disposal facility may require re-evaluation of groundwater monitoring
networks for regulatory compliance.
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beneath the source, tl dispersivity of the soil medium, and the
distance from the source to the river. Two approaches have been used to
estimate the dilution factor, which is defined as follows:

Dilution Factor = C/CO

where C equals the concentration at the river and CO equals the initial
concentration. .

The first approach is to use empirical evidence from the behavior
of existing contaminant plumes to determine the dilution factor. As
shown -in Figure H.6, the highest concentrations of tritium entering the
river from the 200 East Area are between 0.2 and 2.0 microcuries/liter.
The source of this tritium is the PUREX Process Condensate stream, which
{s reported 1in Appendix A to have a concentration of 30
microcuries/liter. Allowing for 25 years of decay would reduce
concentrations by 75 percent ta 7.5 microcuries/liter. Assuming a
maximum concentration at the river of about 1.0 microcuries/liter the
dilution factor is estimated as 0.13.

TI second approach is to use anm analytical tranSport model. The
~model used has been described bj Domenico and Robbins (1985). It
assumes a strip source of constant concentration, a uniform flow fieild,
constant longitudinal and transverse dispersivity, and zero vertical
dispersivity. The dilution factors reported here are intended to
approximate steady state conditions at the distances of interest. The
icessary parameters include the width of the source, longitudinal and
transverse dispersivity, and distance. From a review by Gelhar et al.
(1985) of many field scale dispersivity measurements a 1longitudinal
dispersivity of 50 feet and a transverse dispersivity of 5 feet was
used. Based upon the dimensions of the plume near the southeast corner
of the 200 East Area shown in Figure H.6, the width of the source was
set equal to 1000 feet. For the pri@gry disposal sites used in
Simulations 2 and 3 the dilution factor is about 0.5. Due to the
greater travel distance, the dilution factor for the alternative
disposal site 1s reduced to about 0.35. This analysis indicates that
between the primary disposal site and the alternative disposal site e
dilution factor is reduced by about one-third. '

-10-
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