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EXECUTIVE SUMMARY

The release of large volumes of water to 1301-N and 1325-N liquid waste disposal
1 ilities (LWDF) at the 100 N Area caused contaminants, principally strontium-90 (Sr-90),
to be carried toward the Columbia River through the groundwater. Since shutdown of the
N Reactor, releases to the LWDF have been discontinued. The contamination is transported
to the river as a result of the natural groundwater movement. The contaminated groundwater
at N Springs flows into the river through seeps and springs along the river’s edge. This
expedited response action (ERA) isé‘n interim action proposed to eliminate or significantly
reduce the flux of Sr-90 to the river:

The principal ol :ctive of the N Springs ERA proposal is to evaluate alternatives and

>ommen an alternative that best eets the selection criteria as prescribed by the
-Jmprehensive _.ivironmental Response, Compensation, and Liability Act (CERCLA),
including a demonstration of cost effectiveness. The methodology used for evaluation, cost
analysis, and alternative recommendation is the engineering evaluation/cost analysis
(EE/CA). Because final remediation of the contaminated groundwater beneath the 100 N
Area is not a principal objective of the ERA, there is some flexibility in the scope of the
ERA and the degree to which reduction of Sr-90 flux to the river is achieved. The objective
of the EE/CA is to identify an ERA system which optimizes the degree of benefit produced
for the costs incurred. The purpose of this ERA proposal is to document information
concerning alternatives in sufficient detail to select an action for N Springs. Following
selection of the alternative, a design phase will be conducted. This design phase will
investigate design parameters and costs of the selected alternative in more detail. In
addition, some field testing or treatability testing will be conducted to aid in the design of the
ERA.

Results from groundwater monitoring programs indicate that the principal
contaminants in the groundwater downgradient of the 1301-N and 1325-N cribs are Sr-90 and
tritium. Other radionuclides are also present, but these are below release limits. The most
recent N Springs monitoring data (1991) indicate that the maximum Sr-90 concentrations
occur at well N-8T at levels ranging from 2,900 to 11,000 pCi/L with an average of 6,500
pCi/L. Tritium levels ranged from 4,000 to 400,000 pCi/L with an average of 50,000 pCi/L
in this well for 1991 (Schmidt et al. 1992).

The primary objective of the N Springs ERA is to eliminate or significantly reduce
the flux of Sr-90 to the Columbia River through the N Springs. For purposes of this
evaluation, significant reduction is considered to be at least 50% of the Sr-90 concentration
exceeding 1,000 pCi/L. A secondary objective of the ERA is to implement a removal action
v ich will be compatible with future remedial actions planned for the operable unit and will
contribute to the efficient performance of the remedial action to be taken.

For tho: alternatives which include extraction of contaminated groundwater, the
objective is to treat the water to maximum contaminant levels (MCL) as prescribed in the
Safe Drinking Water Act regulations (40 CFR 141) prior to disposal. Tritium is the
exception because treatment for removal of tritium is currently unavailable. Disposal of
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tritiated water may require a waiver of applicable or relevant and appropriate requirements

(ARAR).

The screening of removal action technologies and process options eliminates
technologies and process options which do not meet the ERA screening criteria. The
following factors are used for this screening analysis (EPA 1987):

protectiveness

timeliness

technical feasibility
institutional considerations.

Based on screening against these criteria, technologies and process options that pass
are assembled into four alternatives as follows:

Alternative 1 - No action . __iis alternative serves as a baseline for comparison with
other alternatives.) Continued groundwater m- ‘0~ g and access co1 ~ )l.

Alternative 2 - Pump and treat (includes the following process options for water
extraction, water treatment, and treated water disposal) (The purpose of this
alternative is to intercept the groundwater plume.)

Pumping Options:
- five wells to intercept the majority of contaminated groundwater
flow ;into the river
- three wells less closely sg :d than the five well option.

Treatment Options:
- ion exchange to remove the principal contaminant Sr-90
- reverse osmosis to remove the | icipal contaminant Sr-90
- secondary treatments including filtration to remove suspended solids,
evaporation to reduce the volume of secondary liquid wastes,
solic icatic - to prepare liquid wastes for disposal, and disposal of solid
wastes to the low level waste burial grounds.

Treated Water Disposal Options: (to dispose of t ted water containing
tritium)

- river discharge

- new N Area crib

- N Area injection wells

- new 200 Area crib.
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Alterna e 3 - Vertical barrier. Slurry wall (2,800 ft long), constructed by deep
soil mixing method, to cut off Sr-90 contamination flux to the river

Alternative 4 - Hydraulic control. Upgradient pumping wells (11 wells total) to
lower groundwater gradients in the plume thus reducing flux of contamination to the
river.

All alternatives include continued groundwater monitoring and access control.

The assembled alternatives undergo a — ire detailed analysis to select the preferred
removal action alternative. Each alternative is evaluated against the following selection
criteria (EPA 1987):

technical feasibility

cost considerations
institutional considerations
environmental impacts.

For purposes of detailed analysis, a project life of 10 years is assumed because the
removal action is an interim response until a final remedy is implemented for the 100 N Area
operable units. At at point, the ERA system may become a part of the final remedy,
although this is not a requirement of the ERA.

Detailed analysis includes hydrogeologic modeling of each alternative. All modeling
is based on 1990 data. The no action, the five-well pump and treat, and the slurry wall were
mod¢ :d using the three-dimensional groundwater flow and transport model PORFLO-3
(Runchal and Sagar 1989). In addition, a capture zone analysis for the three and five-well
pump and treat options and hydraulic control alternatives was performed using FLOWPATH,
a two-dimensional groundwater flow model. The capture zone analysis determines the
percent of the area within the 1,000 pCi/L contour captured following one year of pumping.
This analysis allows estimation of the benefit of each alternative in achieving the removal
action objectives. Results of this analysis are summarized as follows:

Estimated Percent Reduction
Alternative in Sr-90 Flux to the P*ver

Alternative 1 - No action 0 (F eline)

Alternative 2 - Pump and treat

Five pumping wells 75
Three pumping wells 55
Alternative 3 - Vertical barrier 100
Alternative 4 - Hydraulic control 50

The cost estimates that support the e' *1ations were based on historical Hanford costs
for such items as well installation and crib construction and on quotations from vendors on
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major systems such as treatment packages and pipelines. The cost estimates are considered
to provide a level of accuracy of +50% to -30%. The general approach t costing assumes
that remediation systems for N Springs are treated as environmental projects, not as
installations of permanent nuclear facilities. In general, the costing assumes that the level of
design and system complexity is minimized to provide systems that, while offerii ality
construction and implementation, are consistent with the objectives of an ._..A.

Present worth cost (capital plus operating and maintenance [O&M] costs for 10 years
di Hunted at 5%) for each " ernative is correlated to estimated | cent reductions in Sr-90
fl__. The result of this analysis is shown graphically in Figure 1. The no action, vertical
barrier, and hydraulic contrel alternatives plot as a single point. However, the pump and
treat alternative options plot as a range. Ranges are shown for the three-well and five-well
extraction systems. The cost range for each of the pumping options reflects the cost
dif ‘ences in the treated water disposal options and in the treatment optio:

Based on analysis of the cost-benefit relationship of Figure 1, sever  generalizations
and conclusions can be reached.

e  For the pump and treat options, river disposal appears to be the best choice
among all treated water disposal options. The 100 N Area reinjection and the
100 N Area crib disposal option do not offer significant additional benefit for
hanc ng tritium but result in substantially greater costs. Further, the benefit
of crib disposal and reinjection are considered negative, since either would
result in contamination of additional aquifer sediments. Disposal at a 200 Area
crib offers better protection of the river but results in further aquifer sediment
contamination and greater expense.

e The slurry wall provides maximum reduction of Sr-90 flux; it offers the
greatest benefit at the lowest cost. Although the pump and treat costs >r the
five-well system are comparable (reverse osmosis treatment with river
disposal) to the slurry wall, the maximum reduction is lower with the five-well
system. Increasing the number of wells or the pumping rates to achieve higher
Sr-90 reductions results in greater waste disposal requirements and higher cost
than »>th the proposed five-well system and the sl 7 wall.

e  Hydraulic control offer. - lowest cost; however, the uncertainties associated
with the hyd 1lic cont  lternative are greater than the other alternatives.
The modeling shows that upgradient hydraulic control could achieve at best a
50% reduction in Sr-90 flux without drawing the contamination into clean
areas and requiring treatment of the extracted water. This reduction could be
worse if hydraulic conductivity is higher or if significant flow channels are
present.

The alternatives developed in this EE/CA are all technically feasible for use at

N Springs. The alternative selected for the N Springs ERA should provide a high degree of
protectiveness balanced with acceptable risks and reasonable costs. The slurry wall

ES-4



DOE\RL-93-23
Draft A

rnative is selected because it offers the best tradeoffs of cost, benefit, and project risk for
following reasons:

e  Although the slurry wall is not the lowest cost alternative, it is the most
cost-effective alternative. For example, it offers complete reduction of the
Sr-90 flux to the river for concentrations > 1,000 pCi/L at a reasonable cost.

° It is not as sensitive as the other alternatives to the uncertainties associated
with aquifer hydrologic properties.

e It offers long-term protection (even beyond the ERA time frame) without
incurring O&M costs.

e  Treatability studies are not required for a slurry wall although field testit of
slurry formulations is required to support the design. A ..:ld scale test of the
deep soil mixing technology may provide more certainty in the technical
feasibility of this technology in the rocky soils of Hanford. Treatability studies
would be required for either groundwater treatment option to define Sr-90
removal efficiency and secondary waste generation rates.

*  Little or no secondary wastes are generated for the slurry wall using the deep
soil mixing method, while the pump and treat alternative generates substantial
quantities of wastes requiring disposal.

®  Some reduction in tritium flux will be achieved as a result of the flow
stagnation zone created behin the wall. In contrast, pump and treat results in
accelerated movement of tritium, which must ultimately be disposed to the
environment.

®  The slurry wall alternative complies most fully with ARAR, while the no
action, pump and treat, and hydraulic controls are uncertain.

*  Based on performance of previous projects involving the deep soil mixing
technology at analogous sites, the technology is considered implementable in
Hanford soils for construction of an effective slurry wall.

Therefore, the preferred alternative for the ERA is the slurry wall installed by deep
soil mixing method (Alternative 3). Installation requirements will be di onstrated in field
testing. The length and location of the wall will be optimized during the design phase of the
ERA.

While the slurry wall appears to | the best alternative for the N Springs ERA in
terms of cost benefit, it should be noted that all the alternatives have associated uncertainties.
These uncertainties include implementation ‘- Hanford soil conditions, hydrogeologic
properties, ability to comply with ARAR, and costs. Testing will be required for the slurry
wall an pump and treat alternatives prior to more accurately predicting the performance and
technical feasibility of the systems. The rocky soils pose an uncertainty in the slurry wall
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ACRONYMS

as low as reasonably achievable
ove mean sea level
applicable or relevant and appropriate requirements
Comprehensive _.ivironmental Response, Compensatlon, and Liability Act
Code of Federal Regulations
chemicals of potential concern
U.S. Department of Energy
Department of Energy - Richland Operations
double-shell tanks
Washington Department of Ecology
e ~ 1 evaluation/cost a ysis
C 1vironmental . Jotection Agency
expedited response action
Hanford Cultural Resources Clearance
Hanford Cultural Resources Laboratory
interim response measure
feasibility study
liquid waste disposal facility
maximum contaminant level
National Contingency Plan
National Environmental Research Park
National Pc utant Discharge Elimination System
operations and maintenance
Oak Ridge National Laboratory
Remedial Action Assessment System
removal action objective
Resource Conservation and Recovery Act
research and development
remedial investigation
Record of Decision
Superfund Amendments and Reauthorization Act
to-be-considered
Westinghouse Hanford Company
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spawning ar. : the chinook salmon (Oncorhyncus tshawytscha), sockeye salmon
(oncorhyncus nerka), coho salmon (Oncorhyncus kisutch), and ¢ ‘lhead trout (Oncorhyncus

mykiss). A fifth anadromous species, the shad (4losa sapidissima), may also use the
Hanford Reach to spawn (Cush ; 1991).

2.1.7.3 Threatened and Endangered Species. Four species of plants that are listed by the
federal government as candidate threatened or endangered species and by the state of
Washington as either threaten¢ or endangered could be present in the 100 Area:

e  Persistentsepal yellowcress (Rorippa columbiae): endangered (state), candidate
(federal)

e  Northern Wormwood (Artemisia campestris ssp. borealis var. wormskioldii):
endangered (State), candidate (federal)

. Columbia milk-vetch (Astragalus columbianus): threatened  ate), candidate
(federal)

. Hoover’s desert parsley (Lomatium tuberosum): threatened (state), candidate
(federal).

To date, none of these species has been reported as occurring in the 100 N Area
(Cushing 199  Sackschewsky 1992; DOE/RL 1992a).

There a several s ies of birds that are listed by either the federal government or
the state of Washington as threatened or endangered that could occur as mi ints within the
100 Area:

e  Aleutian Canada goose (Branta canadensis leucopareia): endangered (federal
and state)

. 1 egrine falcon (Falco peregrinus). endangered (federal and state)
° B: | eagle (Haliaeetus leucocephalus). threatened (federal : 1 state)
e  White pelican (Pelecanus erythrorhychos). endangered (state)
Sandhill crane (Grus canadensis). threatened (state)
° Ferruginous hawk (Buteo regalis). threatened (state).
None of these species is known to nest or roost in the 100 N Area (C __hing, 1991).

However, bald eagle roosting locations exist at the 100-D and 100-K Areas, 1d nesting sites
have been observed near the 100-F Area (Fitzner and Weiss 1992).
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One threatened mammal species, the pygmy rabbit (Sylvilagus idahoensis), was once
known to exist west of the 200 Area but has not been observed in the 100 Area (DOE/RL
1992a).

2.1.7.4 Sensitive or Critical Habitat. Biological surveys conducted in 1991 and 1992 did
not identify any sensitive or critical habitat (habitat that is essential to the support or
continuance of a threatened or endangered species) in the area of the proposed ERA
(Sackschewsky 1992).

Wetlands habitat exists in the riparian zone that borders the Columbia River. The

)arian zone supports stands of willows, grasses, aquatic macrophytes, and other plants.

T w " ° g ~river —— imy~—ed by seasonal 1 dam-controlled fluctuations in
water |

/ ernatives developed as part of this ___A have ass  :d placement of the alternative

to avoid impact to the 100-yr floodplain. The 100-yr floodplain was estimated using

scharge for the river of 440,000 ft*/s (12,500 m®/s). This is the most recent Corps of
Engineers estimate for events in the ..anford Reach. This flow rate would result in a zone of
flooding to approximately 392 ft (120 m) amsl. The actual placement of the removal system
affects both the effectiveness and the cost of the alternative. Factors to be conside:  include
the topography and subsequent surface preparation for system installation, depth to the
cor ning layer, equipment mobility and stability, as low as reasonably achievable (ALARA)
practices (area near the river is designated as a radiation zone), legal considerations, and
amount of residual contamination in the zone between the removal system and the river.
These factors will be more fully analyzed in the design phase of the ERA. Figure 2-6 is a
cross-sectional view of the riverbank at the N Springs ERA site.

2.1.8 Cultural Resources

The ] wnford Site contains numerous, well-preserved archaeologi ~ sites representing
both the prehistoric and historic periods. The Hanford Reach has been occupied by Native
Americans for more than 10,000 yr. The river shores contain extensive archaeological
deposits (Chatters 1989).

The following Indian tribes have dwelt along or utilized the Hanford Reach for
fishing:

Wanapum and Chamnapum band of the Yakima tribe
Palus

Walla Walla

Umatilla.

~ Certain lanc __1rks on the Hanford | e, including sites and cemeteries along the
Columbia River, are sacred to the Native Americans. Also, certain plant resources that are
used in ceremonial activities may be present on the Hanford Site. '
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annually from wells placed in adjacent springs and seeps which discharge to the river.
Average results ¢ these analyses for the p¢ )d from 1985 to 1991 are shown on
Figure 2-11.
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Table 2-1. Radionuclides/Chemical Wastes Disposed to 1301-N
Liquid Waste Disposal Facility

Radionuclide Cumulative Inventory* (Ci) J|
L —
Cobalt-60 3,800
Strontium-90 1,800
Ruthenium-106 120
Cesium-134 51
Cesium-137 2,300
Plutonium-239 18
— - — - — — — ——  —— — — —
Chemical Waste Disposal Rate (Ib/yr)

Hydrazine Test Solution 6,100
Ammonia Test Solution 6,100
Chloride Test Solution 7,800
Fluoride Test Solution 3,900
Lead-Acetate Battery Fluid 630°
Nickel-Cadmium Battery Fluid 270°
Hydrazine (Injection System) 350

*Accounting for decay to September 1985

®Actual amount is not available, but amount shown is possible because of

common floor drains.
Source: DOE/RL 1991b
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Table 6-8. Cost ..valuation for Ion Exchange System

i

Cost in Millions of 1993 Dollars | Five-Well System | Three-Well Svstem

| 2.97 2.11
" Annual O&M 1.29 0.78
Present Worth 12.94 8.14
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Table 6-10. Cost Evaluation for River Disposal

Cost in Millions of 1993 Dollars | Five-Well System | Three-Well System ||

C | 0.06 | 0.05
Annual O&M <0.01 <0.01 |
| Present Worth 0.07 0.06 |
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~uble 6-11. Cost Evaluation for N Area Crib ™ 'sposal

| Cost in Millions of 1993 Dollars | Five-Well Svstem | s..ree-Well Svstem I
q s | 205

1 cxsnul O&M <0.01 <0.01

' 2.92 2.9
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Table 6-13. Cost Evaluation for 200 Area Crib Dispo

“ Cost in Millions of 1993 Dollars | Five-Well System Three-;V:_}l Svstem
C_apit: ) ] 8.98 8.23

| Annuat 0am 0.13 0.08

" Present Worth 10.02 8.85
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Table 6-20. Cost Evaluation for Slurry Wall Alternative

‘L Cost in Millions of 1993 | " Deep Soil Mixing
Dollars _
T Capital _ 10.01
Annual O&M 0
Present Worth 10.01

6T-20
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Figure 7-1. Cost Benefit Analysis of Alternatives
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These uncertainties include implementation in Hanford soil conditions, hydrogeologic
properties, ability to comply with ARAR, and costs. Testing is recommen¢ . for the slurry
wall and pump and t alternatives prior to implementation to more accurately predict the
performance and technical feasibility of the systems. The rocky soils pose an uncertainty in
the slurry wall installation which may be reconciled with a field test. The potential for large
boulders may increase : cost of the wall if step outs to avoid these obstructions are

" required. Treatability testing for the pump and treat is required to obtain more precise cost
estimates, to predict secondary waste volumes, and to ascertain the ability to meet ARAR for
rele : of treated water. The hydraulic control is eatly influenced by hydrogeologic
factors.
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Alternative Present Worth Comparisons
(In Millions of $)

Alternative 1 No Action
$0
e A rnative 2 Five Well  Three Well
lon Exchange:
River Disposal $14.78 $9.36
N Area Crib $17.56 $11.36
N Reinjection $15.91 $10.19
200 Area Crib $24.73 $18.16

Reverse Osmaosis:

River Disposal $10.54 $6.68
N Area Crib $13.39 $8.71
N Reinjection $11.67 $7.51
200 Area Crib $20.49 $15.47
Alternative 3 SiL._, wall
$10.01
Hydraulic
Alternative 4 Control
$2.85
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Alternative O&M
Cost Comparisons
(In Millions of $)

Alternative 1 No Action
i $0
Alternative 2 Five Well Three Well
lon Exchange:
River Disposal $1.32 $0.80
N Area Crib $1.33 $0.81
N Reinjection $1.33 $0.81
200 Area Crib $1.46 $0.88
Reverse Osmosis:
River Disposal $0.87 $0.52
N Area Crib $0.88 $0.53
N Reinjection $0.88 $0.53
200 Area Crib $1.00 $0.60
ARternative 3 Slurry Wall
$0.00
Hydraulic
Alternative 4 Control
$0.07
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Alternative 2
Pump and Treat - Treatment System
lon Exchange

Five Three
Well Well
Sys System
( ital Cost: (Installe
Tanks and mixers $21,962 $19,622
Feed pumps $10,959 $9,755
IX package unit $1,772,000 $1,239,500
IX pilot test by vendor $45,000 $45,000
Site preparation $8,429 $6,757
Treatment building $28,323 $18,934
Building utilities and tie-ins $2,823 $1,893
Subtotal $1,889,496 $1,341,461
Engineering @ 10% $188,950 $134,146
Project Management @11% $207,845 $147,561
Subtotal $2,286,290 $1,623,168
Contingency @30% $685,887 $486,950
Total Capital Cost $2,972,177 $2,110,118
O&M Cost: (Annual)
Operating $748,980 $449,445
Maintenance $56,699 $40,233
Waste Dipsosal $485,100 $291,060
tal O&M Cost $1,290,779 $780,738
Present Worth $12,939,230 $8,138,770
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Alternative 2
Pump and Treat - Treated Water Disposal System
River scharge

Five Three
Well Well
'stem System
Capital Cost: (Installed)
Tanks $14,259 $9,972
Transfer piping/leak detection $14,661 $12,578
Effluent monitoring $10,000 $10,000
Subtotal $38,920 $32,550
Engineering @ 10% $3,892 $3,255
Project Management @11% $4,281 $3,581
Subtotal $47,093 $39,386
Contingency @30% $14,128 $11,816
Total Capital Cost $61,221 $51,201
O&M Cost: (Annual)
Operating labor * *
Maintenance $1,167 $700
Total O&M Cost $1,167 $700
Present Worth $70,232 $56,608

* |ncluded in treatment plant
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AlRternative 2
Pump and Treat - Treated Water Disposal System

* |ncluded in treatment plant

A-21

N Area Crib
Five
Well
System
Capital Cost: (Installed)
Tanks $14,259
Transfer piping/leak detection $215,985
Pumps $10,958
Effluent monitoring $10,000
_ Disposal Crib (includes engin.) $1,700,000
Subtotal $1,951,202
Engineering @ 10% $25,120
Project Management @11% $214,632
Subtotal $2,190,954
Contingency @30% $657,286
Total Capital Cost $2,848,241
O&M Cost: (Annual)
Operating labor *
Maintenance $7,535
Electric Power $1,388
Total O&M Cost $8,923
Present Worth $2,917,142

Three
Wi

System
$9,972
$185,297
$7,664
$10,000
$1,188,926
$1,401,859

$21,293
$154,205

$1,577,357
$473,207
$2,050,564

*

$4,521
$833

. $5,354

$2,091,905
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Three
Well
System

$9,972
$185,297
$7,664
$10,000
$326,213
$539,147

$53,915
$59,306

$652,368

$195,710

tA
Alternative ~
Pump and Treat - Treated Water Disposal System
N Area Injection Wells
Five
Well
System
Capital Cost: (Installed)
Tanks $14,259
Transfer piping/leak detection $215,985
Pumps $10,959
Effluent monitoring $10,000
Injection Wells $466,440
Subtotal $717,643
Engineering @ 10% $71,764
Project Management @11% $78,941
Subtotal $868,348
Contingency @30% $260,504
Total Capital Cost $1,128,852

O&M Cost: (Annual)
Operating labor

*

Maintenance $7,536
Electric Power $1,388
Total O&M Cost $8,924
Present Worth $1,197,761

* |ncluded in treatment plant
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$848,079

*

$4,522
$833

$5,354

$889,424
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ARternative 2
Pump and Treat - Treated Water Disposal System

200 Area Crib
Five
Well
System
Capital Cost: (Installed)
Tanks $14,259
Transfer piping/leak detection $4,116,596
Pumps $10,959
Effluent monitoring $10,000
Disposal Crib (includes engin.) $1,700,000
Subtotal $5,851,814
Engineering @ 10% $415,181
Project Management @11% $643,700
Subtotal $6,910.695
Contingency @30% $2,073,208
Total Capital Cost $8,983,903
O&M Cost: (Annual)
Operating labor *
Maintenance $124,554
Electric Power $9,095
Total O&M Cost $133,649
Present Worth $10,015,906

* Included in treatment plant

A-25

Three

Well

System
$9,972
$4,116,596
$7,664
$10,000
$1,188,926
$5,333,159

$414,423
$586,647

$6,334,229
$1,900,269
$8,234,498

*

$74,732
$5,457

$80,189

$8,853,699






DOE\RL-93-23
Draft A

Alternative 3
Vertical Barrier
Slurry Wall
Capital Cost: (Instailed)
Slurry wall, subcontractor
] oy de r -
Testing (incl. engineering)

Engineering @10%
P ect Management @11%

Subtotal
Contingency @30%
Total Capital Cost
O&M Cost: (Annual)

Operating labor

Maintenance

Electric Power

Total O&M Cost

Present Worth

A-27

$6,200,000
$200,000

$620,000
$682,000

$7,702,000
$2,310,600

$10,012,600

o

$0

$10,012,600
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Draft A
Alternative 2
Hydraulic Control
Extraction Wells

Capital Cost: (Instailed)

Pumping Wells $716,034

Trai " pipir ~ $ 30

Pumps $39,778

Effluent monitoring $10,000

Subtotal $1,463,899
Engineering @ 10% $146,390
Project Management @11% $161,029

Subtotal $1,771,318
Contingency @30% $531,395
Total Capital Cost $2,302,713
O&M Cost: (Annual)

Operating labor $39,157

Maintenance , $22,436

Electric Power $9,510
Total O&M Cost $71,103
Present Worth $2,851,752
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