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Docunient Number Q0029500 Appendix G

MMTS OU HI Feasibility Study
Ground Water Modeling for Alternative 3: PRB Treatment

Objective
Evaluate the effect of the PRB on the flushing period of the alluvial aquifer assuming that the

PRB is effective in removing uranium from ground water for separate periods of 3, 8, and

13 years, beginning October 2002. The flushing period for each treatment scenario defines the
length of time required for uranium concentrations in the alluvial aquifer to decrease to less than
30 ug/L. The respective treatment periods will allow in-phase validation of the OU III model
with the CERCLA 5-year review cycle.

Method :

The baseline ground water model (see Section 3.0 of the RI), in which treatment by the PRB was
not represented, is modified to simulate uranium removal from groundwater as it passes through
the PRB (active treatment period). A second simulation is then represents the subsequent period
of no treatment by the PRB. In the first simulation, a specified concentration boundary is applied
at the PRB. Removing the boundary specification and specifying the predicted concentrations at
the end of the first simulation as the new starting condition represent the inactive period. The
cumulative time simulated in the two models is 50 years (length of active period plus length of
inactive period). The combined results of the two models represent the net effect of PRB
treatment on the flushing period of the alluvial aguifer. Details and assumptions of the PRB
treatment models are:

The initial model represents active treatment by the PRB through 50 years of simulation. The
starting concentrations of uranium in ground water in this model are those as observed in
October 2002, and are the same used in the baseline model. Removal of uranium from
ground water flowing through the PRB is simulated by a concentration boundary applied to
the PRB. Solute is removed from the model -at the influent concentration to that boundary.
Solute is simultaneously introduced from the same boundary at a specified concentration. In
this model, the source concentration is 5 ug/l., which is the assumed concentration to which
the PRB removes uranium. The concentration boundary has no effect on ground water flow.
Except for the specified concentration boundary, this model is identical to the QU HI
baseline model.

Separate models simulate inactive periods of 47, 42, and 37 years, starting at model time

t = 0 years. There is no concentration boundary specification for the PRB in these models.
The starting concentrations in groundwater in these models are the predicted concentrations
at the end of 3, 8, and 13 years, respectively, from the active treatment model. The
cumulative simulated time in the inactive period models is equal to model time plus the
length of the preceding active period.

In the inactive period models, the concentration of uranium entering the model from the
concentration boundary at Wetland 3 is normalized to cumulative simulated time. The start of
the inactive periods (model time t = 0) corresponds to 3, 8, and 13 years of cumulative model
time; therefore, Wetland 3 source concentrations at the start of the inactive periods are
respectively equivalent to those at the end of 3, 8, and 13 years in the active period model.
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MMTS OU III Feasibility Study
Ground Water Modeling for Alternative 4: PRB with Enhancements

Objective
Evaluate the effect on the flushing period of the alluvial aquifer assuming that the PRB is

modified to decrease the quantity of untreated ground water that flows around the end of the
south slurry wall (Figure 12). Two modifications to the existing system are evaluated: 1) ground
water extraction at the point of bypass and treatment at the existing PRB, and 2) emplace
reactive media and treat ground water at the point of bypass. The flushing period for each
tfreatment scenario defines the length of time required for uranium concentrations in the alluvial
aquifer to decrease to less than 30 pg/l..

Method

The baseline ground water model (Section 3.0 of the RI) is first modified, in an identical manner
as the active treatment period model for Alternative 3, to simulate uranium removal from
groundwater as it passes through the PRB. Different boundaries are then applied in separate
copies of the model to represent the respective treatment enhancements, Starting concentrations
in each enhancement model are specified as those predicted at the end of two years of active
treatment in Alternative 3, which used initial concentrations as observed in October 2002, The
enhancement models simulate 48 years of transport beginning October 2004.

In each enhancement model, the concentration of uranium entering the model from the
concentration boundary at Wetland 3 is modified to account for two years of elapsed time from
the starting condition represented in the baseline model. Also, the specified concentration
boundary representing uranium removal at the PRB is applied to each enhancement model and
remains constant throughout the simulation.

No-enhancement Alternative. Removal of uranium from ground water flowing through the PRB
is simulated by a specified concentration boundary applied to the PRB. Solute is removed at the
influent concentration to that boundary. Solute is simultaneously introduced from the same
boundary at a specified concentration. In this model, the specified concentration is 5 ng/L, which
is the assumed concentration to which the PRB removes uranium. The specification remains
constant in this model throughout 50 years of simulated time. The concentration boundary has no
effect on ground water flow. Except for the specified concentration boundary, this model is
identical to the QU I baseline model. It is also the same model used in the FS to evaluate the
effects of various PRB treatment periods without enhancement.

Option 1: Pump and Treat Technology. A hydrologic sink (drain boundary) is applied at the end
of the south slurry wall to simulate ground water extraction by pumping wells. An equal amount
of water captured by the drain is applied to the PRB through a general head boundary (GHB)
{Figure 13). The GHB represents inflow to the PRB from the extraction wells in the bypass zone.

Option 2: In-situ Treatment Technology. In-situ passive treatment is simulated by a specified
concentration boundary applied to the end of the south slurry wall (Figure [4), Uranium is
removed from the model at the influent concentration to the boundary without altering the flow
dynamics, The concentration of uranium exiting the boundary is 5 ug/l.. The boundary was
specified in separate model runs to simulate partial and total treatment of ground water flow
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through the bypass zone. The boundary shown in Figure 14 completely spans the bypass zone
and thus represents one-hundred percent treatment efficiency.

Results and Discussion

Uranium concentrations in the no-enhancement model are shown in Figures 15 through 18 for
simulated times of 0, 3, 8, and 13 years since October 2002. Concentration contours in these and
subsequent figures are 30, 100, 200, 500, and 800 pg/L; colors range from violet and blue at
lower concentrations through green, yellow, and orange at higher values. Whitened areas signify
concentrations less than 30 pg/L. Treated ground water is indicated by the white zone directly
downgradient of the PRB. Dry cells are olive-colored and inactive regions of the mode! are
black. The-flushing period for this model is 40 years. '

Option 1

Applying the drain boundary increases the flow to the south bypass zone from about 3.2 gpm to
4.2 gpm. There is a corresponding reduction in flow to the PRB. Outflow from the model at the
drain boundary (2 gpm) is balanced by 2 gpm of inflow to the PRB from the GHB.
Approximately fifty-percent of the water that enters the bypass zone is captured, and the total
flow through the PRB increases from 6.3 gpm in the baseline model to 7.3 gpm. Hydraulic heads
are predicted to increase at the PRB by 0.3 ft as result of the additional inflow. The drain
boundary results in local lowering of hydraulic head by about 0.8 ft.

Results of the uranium transport simulation for the pump and treat enhancement alternative are
shown at cumulative model times of 3, 8, and 13 yrs in Figures 19 through 21, respectively. In
comparison to the no-enhancement model, the effect of the enhancement is noted in these figures
as the localized areas of lower concentration at the bypass zone and PRB. The flushing period for
this model is 39 years, which is approximately equivalent to the flushing period without any
enhancement to the PRB, assuming that the PRB remains effective for about 10 years,

Option 2

There are three model cells that span the south bypass zone. In Figure 14, each cell across the
bypass zone is a specified concentration boundary. This specification represents 100% treatment
of the flow through the bypass zone. Two other simulations were performed in which the
specified concentration boundary was applied to only the center cell and the northern cell in the
bypass zone. Water budget analysis indicates that the quantity of flow through these cells is

1.1 gpm, and 2 gpm, respectively. Total flow through the bypass zone in the model is 3.2 gpm,
and therefore these two latter simulations represent treatment of 34% and 63% of the bypass
flow.

Results of the uranium transport simulation for the in-situ enhancement alternative with 100%
treatment are shown at cumulative model times of 3, 8, and 13 yrs, in Figures 22 through 24,
respectively. The flushing period for this model is 37 years. The flushing period with 34% and
63% treatment is 38 and 37.5 years, respectively. If the PRB remains effective for about 10 years
and an in-situ enhancement is 50% efficient, the aquifer flushing period (about 38 years) is 5%
less than without an enhancement.

MMTS OU I Remedial hvestigation Addendum/Focused Feasibility Study DOE/Grand Junction Office
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Summary

. Operation of the PRB with or without enhancements for more than about 10 years provides
no additional reduction in the aquifer flushing period because by then the uranium plume will
have migrated downgradient of the PRB.

Effects of PRB enhancements on the flushing period are summarized in Table 1 and
Figure 25.

Table 1. Summary of PRB Enhancement Effects

. Flushing Reduction in flushing
Enhancement Alternative Perlod (years) period (percent)
PRB treatment with no enhancement 40 Not applicable
Pump and itreat enhancemant (50% capture) 39 2.5%
In-situ treatmant enhancement {100% eflicient) 37 7.5%
In-silu treatment enhancement {50% efficient) ‘ 38 5%

The flushing period is not very sensitive to the remedial options evaluated because the mass
of contaminated ground water that ultimately determines the flushing period is downgradient
of the PRB and beyond the influence of the enhancements when they become operational.

The effects of the PRB and the enhancements on the uranium concentrations at well 92-09
are shown in Figure 26. Concentrations at that location are used in calculating future
potential risk to human health (Sections 4.0 and 5.0).

. The models do not address a low-conductivity interface that may be present at the upgradient
and downgradient edges of the PRB (DOE 2002). A comprehensive analysis of any
enhancement that increases flow to the current PRB should determine if the inflow and
outflow boundaries of the PRB are sufficiently conductive to transmit the added flow.
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Input on the Monticello FS on Risk Issues

Changes in potential risks to human health were used to compare the four alternatives. Risk
estimates for the future residential scenario (worst case) were modified by using data from
different locations in the aquifer and predicted concentrations for uranium using the site
groundwater model. Three timeframes were evaluated: Year 0 (current), Year 20, and Year 40.
Risks for Year 0 were estimated from COC concentrations in well 92-11 from October 2002,
Risk estimates for Year 20 and 40 were based on current concentrations in well 92-09 for all
COCs except uranium. Uranium concentrations were based on the modeled results at well 92-09
for the referenced timeframes.

The risk assessment (Section 4.1 of the RI) provides different indicators of risk. Risks are
presented for added cancer risks for non radionuclides (chemical) and Radionuclides,
noncarcinogenic risks (presented as a hazard index), and dose. The only non radionuclide
carcinogenic COC at the site is arsenic; therefore, all the risks within this category are from
arsenic. Added cancer risks from Radionuclides are from the isotopes of uranium (uranium-244,
uranium-235, and uranium-238) and external gamma radiation. Noncarcinogenic risks occurred
from arsenic, manganese, molybdenum, nitrate, selenium, uranium, and vanadium. The dose
assessment is based on the isotopes of uranium. These risks categories are indicators of risk
based on the mechanism and anticipated effect and cannot be combined. Please note that some
contaminants (e. g., arsenic) can cause multiple impacts and are therefore included in more than
one category.,

Uranium is the risk driver for the site. The highest cancer risks occur from Radionuclides, with
uranium contributing most of this risk. The dose assessment was based entirely on the isotopes of
uranium and uranium contributes the most risk (nearly 40 percent) to the hazard index.

Tables A and B present a comparison of the estimated risks for each risk category for the four
alternatives for Year 0, Year 20, and Year 40; Table A is for risks estimated using central
tendency (CT) exposure assumptions, and Table B is based on reasonable maximum exposure
(RME) assumptions. These tables show a significant reduction in risks for all the alternatives by
Year 40. Using CT assumptions, all risk categories are within or below established benchmarks
by Year 40. In addition, all the alternatives, including the no action and natural attenuation show
similar reductions in risk by the end of the evaluated timeframe.

Since added cancer risk from Radionuclides exceeds the EPA risk range using current
concentrations and RME exposure assumptions, this was used to further evaluate the risk
reductions from the alternatives, Tables C and D show the expected risk reductions and percent
reductions for this category compared to the current estimates (Year 0) using RME and CT
exposure assumptions, respectively. Risk reductions are essentially the same for all alternatives
at Year 40. RME and CT risks are reduced by approximately 70 and 80 percent, respectively.
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Table A. Comparison of Human Heath Risks for Various Alternatives at Monticello Based on RME Exposure Assumptions for the Future
Residential Scenario

Year 0 Year 20 Year 40
Added Cancer Noncarcinogens Dose Added Cancer Noncarcinogens Dose Added Cancer  Noncarcinogens Dose
Alternative Nonrad Rad Nonrad Rad Nonrad Rad
1and 2 3.50E-04 4,70E-04 8.7 457 3.40E-05 4.00E-04 3.3 37.1 3.40E-05 1.40E-04 0.6 6.5
3 3.50E-04 4.70E-04 8.7 457 3.40E-05 3.50E-04 28 31.4 3.40E-05 1.40E-04 0.7 6.8
4 (Option 1) 3.50E-04 4.70E-04 8.7 457 3.40E-05 3.50E-04 2.8 31.7 3.40E-05 1.40E-04 0.6 6.2
4 (Option 2) 3.50E-04 4.70E-04 8.7 45.7 3.40E-05 3.40E-04 2.7 30.2 3.40E-05 1.40E-04 0.6 6.2

Notes:

Alternatives 1 and 2 are no action and natural flushing; both involve no additional treatment activities so risks are identical
Alternative 3 includes the PRB without enhancements

Alternative 4 (Option 1) is the PRB with a pump and treat enhancement

Alternative 4 {Option 2) is the PRB with a in-situ tfreatment enhancement

Year 0 case is based on current (October 2002) concentrations in Well 92-11 for all COCs

Year 20 and Year 40 case assumes current concentrations in Well 92-09 for all COCs except Uranium. Uranium concentrations are based on modeled
results for Well 92-09 for the referenced timeframes. The following U (ug/l} resuits from the model were

used:

Altemative 20vyear 40 Year

1and 2 249 7.4
3 2042 10.2

4 (Option2) 1947 5

Cancer risks are expressed as a unitless probability, Noncarcinogens are given as a hazard index (unitiess}, and dose is in units of
mrem/yr.
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Table B. Comparison of Human Heath Risks for Various Alternatives at Monticeflo Based on Central Tendency Exposure Assumptions for the
Future Residential Scenario

Year 0 Year 20 Year 40
Added Cancer Noncarcinogens Dose Added Cancer Noncarcinogens Dose Added Cancer Noncarcinogens Dose
Alternative Nonrad Rad Nonrad Rad Nonrad Rad
1and 2 5.7T0E-05 7.20E-05 4.8 27.9 550E-06 6.40E-05 1.8 22.3 5.50E-06 1.40E-05 0.3 2.4
3 570E-05 7.90E-05 4.8 27.9 550E-06 5.50E-05 1.5 18.6 5.50E-06 1.50E-05 04 2.6
4 (Option 1) 570E-05 7.90E-05 4.8 27.9 550E-06 5.60E-05 1.5 18.8 5.50E-06 1.40E-05 0.3 2.2
4 (Option 2) 5.70E-05 7.90E-05 4.8 27.9 5.50E-06 5.30E-05 1.5 17.8 5.50E-06 1.40E-05 0.3 2.2

Notes:

Alternatives 1 and 2 are no action and natural flushing; both involve no additional treatment activities so risks are identical
Alternative 3 includes the PRB without enhancements .

Alternative 4 (Option 1) is the PRB with a pump and treat enhancement

Alternative 4 (Option 2) is the PRB with a in-situ treatment enhancement

Year O case is based on current (October 2002) concentrations in Well 92-11 for all COCs

Year 20 and Year 40 case assumes current concentrations in Well 92-09 for all COCs except Uranium. Uranium concentrations are based on modeled results for
Well 92-09 for the referenced timeframes. The following U (ug/1} results from the model were used:

Alternative 20 year 40 Year

1and2 249 7.4
3 204.2 10.2

4 (Option 1) 206 5.3

4 (Option2)  194.7 5

Cancer risks are expressed as a unitiess probability, Noncarcinogens are given as a hazard index (unitless), and dose is in units of
mrem/yr.
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Table C. Comparison of Added Cancer Risks from Radiological Contaminants Between the Base Case (Year 0) and Year 20 and Year 40
Estimates for the Various Alternatives—Reasonable Maximum Exposure Assumptions

Year 20 Comparison Year 40 Comparison
Alternative Risk Improvement % Reduction Risk Improvement % Reduction
1and 2 7.00E-05 14.9% 3.30E-04 70.2%
3 1.20E-04 25.5% 3.30E-04 70.2%
4 {Option 1) 1.20E-04 25.5% 3.30E-04 70.2%
4 {Option 2) 1.30E-04 27.7% 3.30E-04 70.2%
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Table D. Comparison of Added Cancer Risks from Radiological Contaminants Between the Base Case (Year 0) and Year 20 and Year 40
Estimates for the Various Alternatives—Central Tendency Exposure Assumptions

Year 20 Comparison Year 40 Comparison
Alternative Risk iImprovement % Reduction Risk Improvement % Reduction
1and 2 1.50E-05 12.0% 6.50E-05 82.3%
3 2.40E-05 30.4% 6.40E-05 a1 .0%
4 (Option 1) 2.30E-05 29.1% 6.50E-05 82.3%
4 (Option 2) | 2.60E-05 32.9% 6.50E-05 82.3%
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Cost Estimate for Alternative 1, No Further RemedIal Action

Alternative Components and Basis of Estimate Quantity

Capital Costs

Establish onsite LTSM office 0 use existing onsite LTSM ofiice
Decommission PRB direct cost 1 lump sum in year 2008
Decommission PRB contractor oversight 20% of total dacommissioning cost
Annuai Costs

LTSM office staffing and operating cost 0% of total cast of LTSM office-
I.TSM ground water technical evaluation (1/yr) 1 analyze & report monitoring data
CERCLA 5-year review 20% of 5-year cosl

Monitoring 1 eventfyr Yrs 1- 40 1 @ 25% of current annual cost
0&M 1 per year annual well maintenance

Annual cost will occur for 40 years. Start 10/04, end 10/44.

ftem |Descriplion | Unt ] Quanity | GostUnit | Costper tem | Subfolal/Total

1 Capital Costs

2 L TSM capital costs lump sum 0% 30 %0

3 Decommission PRE direct cost lump sum 1 $26,760 $26,760

4 Decommission PRB indirect cost iump sum 20% $26,760 $5,352

5 Total diract capital cost $26,760
5 Total indirect capital cost $5,352
7 Total capital cost $32,112
8 Annual Costs

9 LTSM staff & office lump sum 0 $225,000 %0

10 [LTSM technical data review lump sum 1 $5,000 $5,000

11 Annualized CERCLA 5-ysar review cost jump sum 20% $2,000 400

12 JO & M (well mainignance) lump sum 1 $500 5500

13 wonitoring

14 a Yrs1-40 iump sum 1 $25,000 $25,000

15

16 Yrs 1 - 40

17 |Total direct annual cost $30,900
18  |Overhead on direct annual costs lump sum 20% $30,300 $6,180

19 Total indiract annual cost yrs $6,180
20  |Total annual cost $37,080
21 Net Present Vaiue

22 Yrs 1-40

23 Total annual cost $ 37,080

24 *|Present worth mulitplier 13.33

25 Present value of annual cost $ 484,339

26

27  |Total capital cost $ 32,112

28 ]

26 [Net preserit value of alternative $ 526,451

Note: required input in bofd italic, all else formula driven.
* 7% discount rate, upiform series

DOE/Grand Junction Office MMTS QU NI Remedial Investigation Addendum/Focused Feasibility Study
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Gost Estimate for Alternative 2, MNA

Alternative Components and Basis of Estimate

Quantity

Capital Costs

Estabiish LTSM office

Decommission PRB direct cost
Decommission PRB contractor oversight
Annual Costs

LTSM office staffing and operating cost
LTSM ground water technical evaluation (2/yr)
CERCLA 5-year review

0 use existing onsite LTSM office
1 lump sum in year 2014
20% of total decommissioning cost

0% of total cost of LTSM office
1 analyze & report monitoring data
20% of 5-year cost

Monitoring 2 events fyr Yrs1-10 1 @ 75% of current annual cost
Monitaring 2 sventsfyr Yrs 11 - 40 1 @ 67% of current annual cost

O8&M 1 per year annual well maintenance
Annual cost will occur for 40 years beginning 10/04 and split betweeen yrs 1- 10 and 11 - 40. End 2044.

ttem 1 Unit | Quantity Cost/Unit [ Costperliem |  Subtotal/Total

1 Capital Costs

2 |LTSM capital cost lump sum 0% g0 50

3 Pecommission PRB direct cost Jump sum 1 $26,760 $26,760

4 Dacommission PRB indirect cost lurnp sum 20% $26,760 5,362

5 [Total direct capitai cost 526,780
6 Total indirect capital cost $5,352
7 Total capitat cost $32,112
8 Annua! Costs .

Bl LTSM staff & office lump sum 0% $225,000 80

10 JLTSM techinical data review lump sum i $10,000 $10,000

11 |Annualized CERCLA 5-year review cost Jurnp sum 20% $2,000 $400

12 10 & M (well maintenancs) lump sum 1 $500 $500

13 {Monitoring

14 Yis 1-10 lump sum 1 $83,000 583,000

15 Yrs 11-40 lump sum 1 575,000 575,000

16

17 I¥rs1-10

18 |Total direct annual cost $93,900
19 |Overhead lump sum 20% $93,900 $18,780
20 Totlai annual cost $112,680
21

22 [yrs11-40

23 ITotal direct annual cost 585,900
24 [Overhead fump sum 20% $85,900 517,180
256 [Total annual cost $103,080
26 |Net Present Value

27 IYis1-10

28 Total annuat cost $ 112,680

29 *[Present worth mulitptier 7.024

30 Present valus of annual cost 791,464
kil

32 fyrs11-40

33 Total annual cost [ 103,080

34 *|Present worth mulifplier 12.41

35 Value of total annual cost at start of series $ 1,279,120

36 **| Present worth multiplier 0.5083

37 Value of annual cost at yr 0 650,177
38

39 |Total capital cost 32,112
40

41 [Net preseni value of alternative 1,473,753

Note: required input in Gold italic, all else formula driven.

* 7% discount rate, uniform sesies

* 7% discount of single payment at start of series
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Cost Estimate for Alternative 3, PRB

Alternative Components and Basis of Estimate

Quantity

Capital Costs

Establish onsite LTSM office

Decommission PRB direct cost
Decommission PRB contractor oversight
Annual Costs

LTSM cffice staffing andg operating cost
LTSM ground water technical evaluation {2/yr}
CERCLA 5-year review

Monitoring 2 events fyr

Monitoring 2 events/yr

Yrs1-10
Yrs 11- 38

0 uss existing onsite LTSM office
1 lump sum in year 2006
20% of total decommissioning cost
0% of total cost of LTSM office
0% of total cost of LTSM office
1 analyze & report monitoring data
20% of 5-year cost
1 @ 75% of current annual cost
1 @ 67% of current annual cost

0&M 1 per year annual well maintenance
Annual cost will occur for 38 years beginning 10/04 and split betweaen yrs 1- 10 and 11 - 38. End 2042,

ltem | " Unit | Quantity | Cost/Unit | Costperitem |  SublotalTotal

1 Capltal Costs

2 LTSM capital cost lumnp sum 0% 20 %0

3 Decommission PRB direct cost lump sum 1 $26,760 $28,760

4 Dacommission PRB indirect cost lump sum 20% $26,760 $5,352

5 Total direct capitat cost $26,760
5 Total indirect capital cost $5,352
7 Total capital cost $32,112
8 Annuai Costs

g L.TSM staff & office Jump sum 0% $225,000 %0

10 |LTSM technical daia review lump sum 1 516,000 $10,000

11 JAnnuaiized CERCLA 5-year raviaw cost luenip sum 20% 32,000 $400

12 10 & M (wall maintenanca} lump sum 1 $500 $500

13 [Monitoring

14 Yis 1-10 lump sum 1 $83,000 583,000

15 Yrs 11 - 38 lump gum 1 $75,000 375,000

16

17 Ivrs1-10

18 |Total direct annual cost $93,900
19 {Overhead Jump sum 20% $93,800 518,780
20 {Totalt annual cost $112,680
21

22  |Yrs 11 -38

23 {Total direct annual cost 585,800
24 |Overhead lump sum 20% $85,800 $17,180
25 |Total annual cost $103,080
26 |Met Present Value

27 |yrs1-10

28 Total annual cost [ 112,680

29 *|Present worth muliiplier 7.024

30 Prosent valug of annual cost $ 791,464
31

32 {Yrs11-38

33 Total annual cost $ 103,080

34 *|Prasent worth mulitplier 12.14

35 Value of total annual cost at start of series £  1,251,31

36 **|Present worth multiplier 0.5083

37 Value of annual costatyr 0 $ 636,082
38

39 [Total capital cost 3 32,112
40

41 |Net present value of alternative $ 1,459,658

Note: required input in bold italic, all else formula driven.

* 7% discount rate, uniform series

** 7% discount of single payment at start of series
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Cost Estimate for Alternative 4, PRB With Active Treatment Enhancement

Alternative Components and Basis of Estimate

Quaility

Capital Costs

Establish onsite LTSM office

Construct PRB enhancement direct cost

Censtruct PRB enhancement confractor oversight
Decommission PRB & enhancemnet direct cost
Decemmission PRB & enhancemnet contractor oversight
Annuai Gosts

LTSM office staffing and operating cost

LTSM ground watsr technical evatuation (2/yr)

0 use existing onsite LTSM office
1 lump sum in year 2005

20% of total construction cost
1 lump surn In year 2006

20% cf tolal decommissioning cost

0% of total cost of LTSM office
1 analyze & report monitoring data

GERCLA, S-year review 20% of 5-year cost

Monitoring 2 events fyr Yrs 1-10 1 @ 75% of current annual cost

Monitering 2 eventstyr Yrs 11-37 1 @ 67% of current annual cost

O&M 1 per year monitor well maintenance

CaAM 1 per year for 10 yr extraction system mainienance
Annuai cost will occur for 37 years beginning 10/04 and spli¢ betweesn yrs 1~ 10and 11 - 37, End 2041

ttemn ] Unit | Quantity | CostiUnit [ Costperitem | SubfotalTelal

1 Capital Costs

2 |LTSM capital cost lump sum 0% 20 50

3 Construct PRB enhancement direct ump sum 1 $18,768 £8,768

4 Decommissicn PRB direct lump sum 1 $26,760 26,760

5 [Decommission enhancement direct [ump sum 1 $4,692 $4,692

&

7 Construct PRB ernhancement indirect lump sum 20% $18,768 $£3,754

8 |Decommission PRB indirect lump sum 20% $26,760 $5,352

g Decommission enhancement indirect lump sum 20% $4.692 $938

10 |Total direct capital costs $50,220
11 |Total indirsct capital costs 10,044
j2 [Total capital costs $60,264
13 Annual Costs

14 |LTSM staff & office lump sum 0% $225,000 50

16 |LTSM iechnical data review lump sum 1 £10,000 $10,000

16 _lAnnualized CERCLA 5-vear review cost lump sum 20% $2,000 $400

1710 & M {exiraction system maintenance) lump sum 1 34,000 $4.000

18 [0 & M {moanitor well maintenance) lump sum 1 5500 $500

19 {Monitering

20 Yrs1-10 lump sum 1 £83,000 $83,000

21 Yrs 11-37 lump sum 1 $75.000 575,000

22

23 I¥yrsi-10

24 ]Total direct annual cost £97,900
25  |Overhead iump sum 20% $97,900 $19,580
26 |Total annuaf cost $117.480
27 ]

28 [Yrs 11-37

29 jTotal direct anrual cost $85,800
30 JOverhead lump sum 20% $55,300 517,180
31 {Total anntal cost $103,080]
32 Net Present Value

33 iYrs1-10

34 Total annual cost $ 117,480

35 *|Present worth mulitplier 7.024

36 Present value of annual cost $825,180
37

38 I¥rs11-37

39 Total annual cost 5 103,080

40 *|Present worth mulilplier 11.99

41 Value of total annual cost at start of series $ 1,235,589

42 [ **|Present worlh multiplier 0.5083

43 Value of annual cost at yr 0 $628,050
44

45 |Total capital cost $60,264
46

47 [Net present value of altemative 41,513,494

Note: required input in bold Ifalic , ali else formuta driven.
* 7% discount rate, uniform series
** 7% discount of single payment at slart of series

MMTS OU 11I Remedial Investigation Addendum/Focused Feasibility Study
Page G3-4 Brraft Final
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Document Number Q0029500

Appendix G

Cost Estimate for Alternative 4, PRB With Passive Treatment Enhancement

Alternative Components and Basis of Estimate Quantity

Capital Costs

Establish onsite LTSM office 0 use existing onsite LTSM office
Construct PRB enhancement dirgct cost 7 lump sum in year 2006
Construct PRB enhancement contractor oversignt 20% of total construction cost

Decommission PRB & enhancemnet direct cost
Decommission PRB & enhancemnet contractor oversight
Annual Costs

LTSM office staffing and operating cos{

LTSM ground water technical evaluation {2/yr)

CERCLA 5-year review
Monitoring 2 events fyr Yrs 1-10
Monitoring 2 events/fyr Yrs 11- 36

O&M
Annual cost will occur for 36 years beginning 10/04 and spiit betweeen yrs 1 - 10 and 11 - 36. End 2040.

20%

fump sum in year 2006
of total decornmissioning cost

of total cost of LTSM office
analyze & report monitering data
of 5-year cost
1 @ 75% of current annual cost

1 @ 67% of current annual cost

1 per year annual well maintenance

ltem | Unit | Quantity | CostiUnit | Costperltem | Subtotal/Total

1 Capital Costs

2 LTSM capital cost lump sum 0% $0 $0

3 Consfruct PRB enhancement direct lump sum 1 $40,509 $40,509

4 Decommission PRB direct lump sum 1 $26,760 $26,760

5 [Decommission enhancement direct lump surm 1 $36,887 $36,887

3]

7 Construct PRB enhancemant indirect lump sum 20% 540,509 $8.102

8 Decommission PRE indirect lump sum 20% $26,760 $5,352

O Decommission enhancement indirect lump sum 20% $36,887 57,377

10 |Total direct capital costs $104,156
11 {Total Indirect capital costs $20,831
12 {Tofal capitai costs $124,988
13 Annua] Costs

14 |LTSM staif & office tumip syim 0% 3225080 %0

15 JLTSM technical data review lump sum 1 §10,000 $10,000

16 jAnnualized CERCLA 5-year review cost lump sum 20% £2,000 $400

17  |O & M (monitor well maintenance) lump sum 1 $500 $500

18 [Monitoring

18 Yes 1-10 fump sum 1 $83,0600 $83,000

20 ¥Yrs 11 - 36 lump sum 1 $75,000 575,000

Fal

22 I¥rs1-10

23 [Total direct annual gost $83,900
24 |Overhead lump sum 20% $93,800 $18,780
25 |Total annual cost $112,680
26

27 I¥rs11-38

28 |Total direct annual cost $85,900
29 |Overhead Jump sum 20% $85,900 $17,180
30 [Total annual cost $103,080
31  Net Present Value

32 |Yrs1-10

33 Total annual cost 3 112,680

34 *|Present worth mulitplier 7.024

35 Prasent value of annual cost 791,464
36

37 [Yrs11-36

38 Total annual cost & 103,080

39 *[Present worth muiitplier 11.83

40 Value of total annual cost at start of series $ 1,219,438

41 | **|Present worth multiplier 0.5083

42 Value of annual cost at yr 0 $619,840
43

44 |Total capital cost $124,988
45

46  |Net present value of alternative $1,536,291

Mote: required input in bold italic , all else formula driven.

* 7% discount rate, uniform serias

** 7% discount of single payment at start of series

DOE/Grand function Office
September 2003
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Appendix G Document Nurtber Q0029500

Installation of PRB Enhancement for Alternative 4
Option 1: Ground water extraction and treatemnt at PRB
Oty Descrlption Crew aily QuipufEabor Hourd Unit | BareMiat. | Bare Labor | Bare Equip, Total
2.00 Mobilization or demohilization, iruck-mounted crane A 250 G400 s . 5 3201 8 6100 s 496,10
over 75 ton
" —— —— e
12000 <1 domeste water, drlled inmomal ol 10 671 g3 | 120 333 |LE|s - s 73200|s 2460005 3,192.00
3.00 \\c]?s,pf.rmps,ms:alledmwellsra50 n2 a 127 4968 Fa | 5 s00 | $ 2801 8 B $ 1,12080
submersible, 12 hp
120.00 Plpmgl,‘m')tmcludmgcxcn\-auonorbackﬁll,class 820 455 035 LFE|s nsaol s 45201 3 R 5 20040
166, 2" diameter
3000 ;‘;"3;:’"“‘““” water, sereen assembly, slotted PVC, 3 oy ¢ 90 |LE[s 1e200]s  11730)s  s6L00) s %4030
440,00{FiPing; not including excavation or backfill, class B20 315 a6 ek s 3ies00|s  esz00fs - |s 385000
160, 6" diameter
10H.00 ] Piping, subdrainage, perforated PYC, 6" dia Bl4 300 160 LF.|& 14100 1 § 20500} S 730018 519.00
Valves, bronze, relief, 2" size, pressure, water, -
3.00 ASME, threaded 1 Plum 16 500 Fa. | S 9150 | S 43508 - 3 95,75
300 [Fipe, plastic fings, epoxy resia, fbyl reinf, gen svee, qQl 33 A3 | Ea[Ss  13e50fs  3690(S s e
elb, 90<, 2
6,00 |Fipe; plastic fings, cpoxy resin, fbgl reint, gen ol 20 &0 | Ea|s  mooa|s  1200fs s s
service, tee, 2"
3.00 |Fiberglass reinf epoxy, general service, couplings, 67 Ql 10.10 1.584 Ea | S 11400 } S 121.50 | 8 - 3 23550
350,0p |Ecavate tetuch, cont fig, no shdewteg, |4D3H ) 0 |59 207 |exls - [s so9v00fs  si00[S  Lelcoo
CY tractor lderbackhoe
— T ton : 1
350,00 Exca:aleIl'e!';ch,backhlltrgnch,}'E]O-’ider‘\\h mitd, BIOR 400 030 ey ls ) 5 5500 5 178501 s 504.00
1 CY bkt, min haul
150.00 i\;:;v::‘cdtrench.forlampmgbackﬁ]ledlrenches,au‘ Al 160 080 cv.ls R 5 T10.50 1 § 203,001 $ 913,50
(. : - 1
460 Non-metallic sheathed cable, 600V, copper 1 Elee 1.80 444t foLEls .10 8 $33.60 | S - $ 756,70
wiground, #10, 3 conductor
1.00 [Grounding, rad, copper ¢lad, &' long, 112" dia 1 Elec 5.50 1455 Fa | § 15851 8 38.00 ) S - S 53,85
Subtotal] $ 15,014
25% OH&P| 8 3,754
Total] § 18,768
Installation of PRB Enhancement for Alternative 4
QOption 2: In Situ Passive Treatment Enhancement
Qty Deseription Crew  [Baily OutpuiLabor Hourd Unit | Bare Mat. | Bare Labor { Bare Equip. Tatal
2 Mobilization or demobilization, truck-mounted crane AE 2,50 6400 Ea. | § : 5 51201 S 6490 | S 486,10
over 75 ton
/ ] i i
0 }\.Iob/demoh, for each additional 5 miles haul 10% 10t
distance, add
; - P o oae "
480 E:ll,dumcsucmten drijled in normal seil, 8" 1o 10 B23 a5 0.42 LE | s B s 207800 S 984000 S 1276800
36 Pack wells, ZVI @ 10 LF. each well Ten | $ 144000018 1800001 S - 5 16,200.06
360 [Backfill wells 823 95 0.42 LE S - $ 2,196,001 S 7007 S 294300
Sublotall § 32,467
25% OH&P| § 8,102
Total] 5 40,509
MMTS OU lil Remedial Investigation Addendum/Focused Feasibility Study DOE/Grand Junction Oftice
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Decommissioning PRE w/o Enhancements
Oty Description Unit| Bare Mat. Bare Labor Bare Equip. Total Note
4 Mobil or demob, dzr, 1dr, backhoe, excv, grdr, pvr, roller, £ | 3 _ g 28200 | 5 29200 | $ 1,074.00 ?ncludes mob1hg%t10r-1 for 2 pieces of equipment and
above 150 HP includes demobilization of same.
120 gxcava:e trencﬁ, i‘_é;cgffgj 1 iYF]g? bcalt:khoclel1 — CY18 - $ 153.60 | § 15720 | § 310.80 Removal and replacement of clean overburden 3 feet
20 [Excavate tench, back®ill rench, T foacer, WITHES. & ey | s - |s  1eols 6120 [§  172.80 [thick.
CY bkt, min haul
480 [Excavate trench, common earth, 14-20" D, 1 CY backhoe | C.Y.| § - § 88320 | § 905.28 | 5 1,788.48 |(Adjusted by 023154409024) to load 480 cy.
. . Adjustment for loading trucks on-site (line
0,
0 |Excavating, structural, for loading onto trucks, add 15% 023159001300,
; — — N Fry -
480 Hauling, LCY, no loading, 20 ¢.y dump trailer, 20 MI RT, cvls _ g 1.691.04 | § 3.588.00 | § 5.279.04 (Ad_]ustefi by 02.:..‘02001400) for added haul mileage,
.5 1ds/hr loaded highway miles.
Adjusted for additional 280 loaded highway miles to
0 |Hauling, hauling in medium traffic, heavy traffic, add CY. 30% Cheney Disposal site in Grand Junction, Colorado from
Monticello Utah.
500 ii;;ig‘a“‘m' erosion control, revegetation and matting, gy g 200000 [§ 20000 | § - |'s  3.100.00 [For revegetation and reclamation of disturbed area.
; Common borrow replacement of ZVI material @ 10%
. hovel, 1- . . ]
530 El‘fg(g” bank measure, common earth. shovel, 1-2CY | oy 1o 447850 (s 23850 |3 48230 |3 519930 |shrinkage. Assumes material is wheel rolled into dense
state using on-site equipment.
ing, , no loading, 12 ¢. tru RT, i i
530 Hauling, LCY, no loading, 12 ¢.y dump truck, 3 MI RT, 1 cv.ls A $ 143630 | § 3.047.50 | 3 4,483.80 Haul assurned 5 miles roundtrip from bomrow source to
lds/hr backfill area,
Subtotal] $ 21,408
OH&P| § 5352
Total| § 26,760
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End of current text
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