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Docol~~ent  Nurt~her Q0029500 Appendix G 

MMTS OU 111 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 renloving uranium from ground water for separate periods of 3 ,8 ,  and 
13 years, beginning 0ctobe1~2002. The flushing period for eachtreatmint scenario defines the 
length of time required for uranium concentrations in the alluvial aquifer to decrease to less than 
30 pglL. The respective treatment periods will allow in-phase validation of the OU I11 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 ren~oval 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 sin~ulation 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 aquifer. Details and assun~ptions 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 pg/L, which is the assumed concentration to which 
the PRB removes uranium. The co~leentration boundary has no effect on ground water flow. 
Except for the specified concentration boundary, this model is identical to the OU 111 
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 
cun~ulative 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 silllulated time. The start of 
the inactive periods (model time t = 0) co~~esponds 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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Ground water flow is simulated as steady state and is identical to the flow predicted by the 
OU III baseline model. 

. Treatment efficiency of the PRB is assumed constant through the active period. 

Results and Discussion 
Figures 1 through 6 illustrate uranium concentrations in ground water at times of 0,3,8, 13, and 
25 years in the active period model (Figure 2 is a close-up view of Figure 1 in the area of the 
PRB). Concentration contours in the figures are 30, 100,200,500, and 800 pg& 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 model are black. Model results are summarized as follows: 

Active treatment for 3 years decreased the flushing period by 1 year relative to the baseline 
model (Figure 7). Increasing the active period to 8 years results in a net decrease in the 
flushing period for the alluvial aquifer of 2 years. No additional decrease resulted from 
13 years of active treatment. 

. Figures 8 and 9 illustrate the uranium plume after 13 and 25 years of active treatment, 
respectively. The plumes are similar to those predicted at corresponding times with active 
PRB treatment (Figures 5 and 6) and therefore the flushing periods with and without 
treatment are nearly equal. 

Greater treatment periods than about 8 years have no effect on the flushing period (Figure 7) 
because by then the bulk of the uranium plume migrates downgradient of the PRl3. 

. The sensitivity of the flushing period to PRB treatment is minor because the most 
contaminated ground water at the site, located near the south end of the south slurry wall 
(Figures 1 and 2), bypasses the PRB. Transport of this contaminant mass ultimately 
determines the flushing period of the alluvial aquifer. Figures 10 and 11 illustrate progressive 
dilution as this mass migrates east and mixes with effluent of the PRl3. The high- 
concentration mass reaches well P92-06 prior to significant mixing with uncontaminated 
effluent of the PRB, such as results in the de'creased concentrations at well 92-09 (Figure 11). 

Flgure 1. Starting concentrations of uranium in ground water 
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Figure 2. Stafiing concentrations of uranium in ground water near PRB 

Figure 3, Concentrations of uranium in ground water after 3 years of PRB treatment 
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Figure 4. Concentrations of uranium in ground water after 8 years of PRB treatment 

Figure 5. Concentrations of uranium in ground water after 13 years of PRB treatment 

Figure 6. Concentrations of uranium in ground water after 25 years of PRB treatment 
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Figure 7. Effect of PRB treatment period on aquifer flushing 

8- 

Figure 8. Concenfrations of uranium in ground water after 13 years with no PRB treatment 

Figure 9. Concentrations of uranium in ground water after25 years with no PRB treatment 
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I 

Figure 10. Predicted uranium concentrations at well P92-06 for various periods of PRB treatment; 
time t=O is October 2002 

tlme [yr] 

Figure 11. Predicted uranium concentrations at well 02-09 for various periods of PRB freatment; 
time t=O is October 2002 
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MMTS OU 111 Feasibility Study 
Ground Water Modeling for Alternative 4: PRB with Enl~at~cemet~ts 

Objective 
Evaluate the effect on the flushing period of the alluvial aquifer assuming that the PRB is 
modified to decrease the quantity-if untreated ground water that flows a&nd the end of the 
south slurry wall (Figure 12). Two modificatio~ls to the existing system are evaluated: I )  ground 
water extraction at the point of bypass and treatment at the existing PRB, and 2) ernplace 
reactive media and treat ground water at the point of bypass. The flushing period for each 
treatnlent 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-etrlrrnrcet~~er~r Alter.t~ntive. 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 concentratio~t is 5 pg/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 OU 111 baseline model. It is also the same model used in the FS to evaluate the 
effects of various PRB treatment periods without enhancement. 

Optioil 1:  Plttrlp o t ~ d  Trenr Techt~olog)~. 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-sitit Trenttllerrt Tecl~t~ologg. In-situ passive treatment is simulated by a specified 
concentration boundary applied to the end of the south slurry wall (Figure 14). Uranium is 
removed from the model at the influent conce~ttration to the boundary without altering the flow 
dynamics. The concentratio~l of uranium exiting the boundary is 5 11glL. 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 conce~ltrations 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 
coucentrations less than 30 11gL Treated ground water is indicated by the white zone directly 
downgradient of the PRB. Dry cells are olive-colored and inactive regions of the model are 
black. The flushing period for this model is 40 years. 

Optiorl 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 reductio~l in flow to the PRB. Outflow from the model at the 
drain boundary (2 gpm) is balanced by 2 gpln 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. 

Optiotl 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% treatrnent 
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 gpni, 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. 
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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 uraniu~li plume will 
have migrated downgradient of the PRB. 

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

Table 1. Summary of PRB Enhancement Effects 

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

Enhancement Alternative 

PRB treatment with no enhancement 
Pump and treat enhancement (50% capture) 
In-situ treatment enhancement (100% efficient) 
In-situ treatment enhancement (50% efficient) 

. 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. 

Flushing 
Period (years) 

40 
39 
37 
38 

DOFjGrand Junction Office MMTS OU 111 Keteedini hi~ssligntion AddendudFocured Femibilily Study 
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Reduction in flushing 
period (percent) 

Not applicable 
2.5% 
7.5% 

5% 
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Figure 12. Ground water model boundaries in the PRB area, no PRB enhancements 
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Figure 13. Model boundaries for pump and treat enhancement 
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Figure 15. Initial uranium concentrations in ground water, October 2002. Model time t = 0 

DOEIGmnd Junction Office 
September 2003 

MMTS OU UI Remedial Investigation AddendumlFcxused Feasibility Study 
Draft Final Page 01-11 



Appendix G Document Number Q0029500 
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Figure 16, Uranium concentrations after 3 years of PRB operation, no enhancement 

Figure 17. Uranium concentrations after 8 years of PRB operation, no enhancement 
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Figure 18. Uranium concentrations after 13 years of PRB operation, no enhancement 
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Figure 19. Uranium concentrations after 3 years of PRB operation and 1 year of pump and 
treat enhancement 

Figure 20. Uranium concentrations after 8 years of PRB operation and 6 years of pump and 
treat enhancement 

Figure 21. Uranium concentrations after 13 years of PRB operation and 1 I years of pump and 
treat enhancement 
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Figure 22. Uranium concentrations after 3 years of PRB operation and 1 year of in-sit~ treatment 
enhancement, 63% treatment efficiency 

f h r e  2 c ~ r a n i u m  ciicenfrafions<fter 8 veariof PRB ooeiition and 6 i a r s  of in-sif;;treatm&t - 
enhancemen[ 63% treatmeit efficiency A 

Figure 24. Uranium concentrations after 13 years of PRB operation and 11 years of in-situ treatment 
enhancement, 63% treatment efficiency 
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Figure 26. €Effect of enhancements on uranium ooncenfration at well 92-09 
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End of current text 
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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 timefsames were evaluated: Year 0 (cussent), Year 20, and Year 40. 
Risks for Year 0 were estimated from COC concentrations in well 92-1 1 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 timefsames. 

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 cralnlna radiation. Noncarcinocrenic risks occui~ed - 
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 lnechanism 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) assumnptions. 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 timefsame. 

Since added cancer risk from Radionuclides exceeds the EPA risk range using current 
concentrations and RME exposure assumnptions, 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 o f  Human Heath Risks for Various Alternatives a t  Monticello Based on RME Exposure Assumptions for the Future 
2 Z I  
0s z Residential Scenario 

1 and 2 3.50E-04 4.70E-04 8.7 45.7 3.40E-05 4.00E-04 3.3 37.1 3.40E-05 1.40E-04 0.6 6.5 

; 2 
Y 0 
N c - - - 

? 
3 
B 

8 / 2 4 (Option 1) 3.50E-04 4.70E-04 8.7 45.7 3.40E-05 3.50E-04 2.8 31.7 3.40E-05 1.40E-04 0.6 6.2 

Year 0 Year 20 Year 40 
Added Cancer Noncarcinoqens Dose Added Cancer Noncarcinoqens Dose Added Cancer Noncarcinoqens Dose 

Alternative Nonrad Rad Nonrad Rad Nonrad Rad 

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 

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

- 
m 

8 
TI 

E. 
0 = 

j e 
2 z 
Z k 
il Y 
5 

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 

0 

8 
3 
a 
p. 
L.. 5 g 

c. 2 
s -' s 
2 0 g 2 
W O  

Year 0 case is based on current (October 2002) concentrations in Well 92-1 1 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 tirnefrarnes. The following U (ugil) results from the model were 
used: 
Alternative 20 year 40 Year 

1 and 2 249 7.4 

3 204.2 10.2 

4 (Option 2) 194.7 5 

Cancer risks are expressed as a unitless probability. Noncarcinogens are given as a hazard index (unitless), and dose is in units of 
mremlyr. 



Table B. Comparison o f  Human Heath Risks for Various Alternatives at Monticello Based on Central Tendency Exposure Assumptions for the 
Future Residential Scenario 

Year 0 Year 20 Year 40 
Added Cancer Noncarcinoqens Dose Added Cancer Noncarcinoqens Dose Added Cancer Noncarcinoqens Dose 

Alternative Nonrad Rad Nonrad Rad Nonrad Rad 

1 and 2 5.70E-05 7.90E-05 4.8 27.9 5.50E-06 6.40E-05 1.8 22.3 5.50E-06 1.40E-05 0.3 2.4 

4 (Option 1) 5.70E-05 7.90E-05 4.8 27.9 5.50E-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 actjon 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 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 tirneframes. The following U (ugll) results from the model were used: 

20 year 40 Year 
1 and 2 249 7.4 

3 204.2 10.2 
4 (Option 1) 206 5.3 

4 (Option 2) 194.7 5 

Cancer risks are expressed as a unitless probability. Noncarcinogens are given as a hazard index (unitless), and dose is in units of 
mremlyr. 



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 

1 and 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% 



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 Improvement % Reduction Risk Improvement % Reduction 

1 and 2 1.50E-05 19.0% 6.50E-05 82.3% 

3 2.40E-05 30.4% 6.40E-05 81 .O% 

4 (Option 1) 2.30E-05 29.1% 6.50E-05 82.3% 

4 (Option 2) 2.6OE-05 32.9% 6.50E-05 82.3% 
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End of current text 
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Cost Estimate for Alternative 1, No Further Remedlal Action 

Quantity 

Capital Costs 
Establish onsite LTSM office 0 use existing onsite LTSM office 
Decommission PRB direct cost 1 lump sum in year 2006 
Decommission PRB contractor oversight 20% of total decommissioning cost 

Annual Costs 
LTSM office staffing and operating cost 0% of total cost of LTSM office 

LTSM ground water technical evaluation (Ilyr) 1 analyze &report monitoring data 
CERCLA byear review 20% of 5-year cost 
Monitoring 1 evenVyr Yrs I - 40 i @ 25% of current annual cost 
08M I per year annual well maintenance . - 
Annual cost will occur for 40 years. Start 10104, end 10144 

Note: required input in bold italic, ali else formula driven. 
7% discount rate, uniform series 
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Cost Estimate for Alternative 2, MNA 

Alternative Components and Basis of Estimate Quantity 

Capital Costs 
Establish LTSM omce 0 use existing onsite LTSM office 

Decommission PRB direct cost 7 lump sum in year2014 
Demmmis~ion PRB contractor oversight 20% of total decommissioning cost 
Annual Casts 
LTSM office staffing and operating cost 0% of total cost of LTSM offlce 
LTSM ground water technical evaluation (ZiyT) i analyze 8 report monitoring data 
CERCLA 5-year review 20% of 5-year cost 
Monitoring 2 events lyr Yrs 7 - 70 7 @ 75% of current annual cost 

Monitoring 2 eventsly Yrs 71 - 40 7 @ 67% of current annual cost 

08M 7 per year annual well maintenance 
Annual cost will occurfor 40 years beginning 10104 and split behveeen yrs 1 - 10 and 11 - 40. End 2044. 

Note: required input in bold italic, ell else formula driven. 
7% discount rate. uniform Series 

"' 7% discount of single payment at start of series 

MMTS OU I11 Remedial in\,estigation AddendunliFocssed Feasibility Su~dy DOEIGratld Junction Offlce 
Page G3-2 Draft Final September 2003 



D o c i t ~ i i e ~ i t  Number  Q0029500 Appendix  G 

Cost Eetimate for Alternative 3, PRB 

Alternative Components and Basis of Estimate Quanllty 

Capital Costs 
Establish onsite LTSM office 0 use existing onsite LTSM offlce 
Decommission PRB direct cost 1 lump sum in year 2006 
Demmmission PRB cantractor oversight 20% of total decommissioning cost 
Annual Costs 0% of totai cost of LTSM office 
LTSM office staffing and operating cost 0% of total cost of LTSM office 
LTSM ground water technical evaluation ( 2 1 ~ )  1 analyze areport monitoring data 
CERCLA Byear review 20% of 5-year cost 
Monitoring 2 events IyT Yrs 1 - 10 9 @ 75% of current annual cost 
Monitoring 2 sventsly~ Yls 11 - 38 i @ 67% of current annual cost 
OaM 1 per year annual well maintenance 
Annual wst  wiii occur for 38 years beginning 10104 and split belweeen yrs 1 - 10 and 11 - 38. End 2042. 

Note: required input in baiditalic, all else formula driven 
' 7% discount rate, uniform series 
'' 7% discount of ~ingle payment at start of series 

DOEiGmnd Junction Oftice MMTS OU Ill Remedial Investigation AddenduedFocused Feasibility Study 
Seotelnber 2003 Draft Final Page G3-3 
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Document Number Q0029500 Appendix G 

Cost Estimate for Alternatlve 4, PRB With Passive Treatment Enhancement 

Alternative Components and Basis of Estimate Quantity 

Capital Costs 
Establish onsite LTSM office 0 use existing onslte LTSM office 
Construcl PRB enhancement direct cost 1 lump sum in year 2005 
Construct PRB enhancement contractor oversight 20% of total construction cost 
Decommission PRB & enhancemnet direct cost 1 lump sum in year 2006 
Decommission PRB & enhancemnet contractor oversight 20% of total decommissioning cost 
Annual Costs 
LTSM office staffina and oneratins cost 0% of total cosl of LTSM office 
LTSM ground water technical evaiuation (21yr) 
CERCLA 5-year review 
Monitoring 2 events iyr 
Monitorina 2 eventslvr 

Yrs 1 - f0 
Yrs 11 - 36 

1 analyze & report monitoring data 
20% of Bvear cosl 

1 @ i 5 %  of current annual cost 
1 @ 67% of current annual cost - 

O&M 1 per year annual well maintenance 
Annual cost will occur for 36 years beginning 10104 and split bshveeen yrs 1 - 10 and 11 - 36. End 2040. 

Note: required input in bold ilalic, all else formula driven. 
* 7% discount rate, unaorm series 
" 7% discount of singie payment at start of series 

IlOE/Grand Junction Office MMTS OU 111 Remedial Invesligariao AddrndundFocused Feasibility Study 
September 2003 Drnft Flnnl Page G3-5 
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25%OH&P S 8,102 
Total S 10,509 

MMTS OU Ill Rclnedial Inuestigation AddcndundFocused Feasibility Study DOEiGrand Junctiao Office 
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Note 
Includes mobilization for 2 pieces of equipment and 
includes demobilization of same, 

~ ~ ~ ~ ~ a l  and replacement of clean overburden 3 feet 
thick. 

'I" 

180 

0 

280 

Total 

$ 1.074.00 

$ 310.80 

$ 172.80 

0 

500 

Bare Equip. 

$ 792.00 

$ 157.20 

$ 61.20 
CY bkt. min haul 

Excavate trench. common eanh 14'-20' D. 1 CY backhoe 

Excavating. struchxd. for loading onto trucks. add 

Hauling. LCY, no loading. 20 c.y dump trailer. 20 MI RT. 
.5 l d s h  

530 

530 

Bare Labor 

$ 282.00 

153.60 

$ 111.60 

Hauling. hauling in medium traffic. heavy traffic. add 

Revegetation, erosion control, revegetation and matting. 
webbed 

Bare Mat. 

$ - 

S - 
$ - 

C.Y. 

C.Y. 

Borrow, bank measure. common earth shovel. 1-112 CY 
bucket 

Hauling. LCY, no loading, 12 c.y dump truck 5 MI RT, 1 
l d s h  

Unit 

Ea. 

C.Y. 

C,y. 

)ecommissioning PRB wlo Enhancements 

C.Y. 

S.Y. 

Subtotal 
OH&P 
Total 

)Q 

20 

I n  

$ - 

$ - 

C.Y. 

C.Y. 

$ 21.408 
$ 5,352 
$ 26.760 

Description 
Mobil or demob. dzr. Idr, backhoe. excv. s d r ,  p m  rollcr, 
above 150 HP 
Excavatc trench, 4'-6' dcep, 1 CY hyd backhoe 
Excavate eench, backfill trench FE loader. whl mtd, 1 

$ 2,900.00 

$ 883.20 

$ 1,691.04 

$ 4.478.50 

$ - 

$ 200.00 

$ 905.28 

S 3.588.00 

$ 238.50 

$ 1,436.30 

$ - 

$ 1,788.48 

15% 

$ 5,279.04 

$ 482.30 

$ 3.047.50 

(Adjusted by 023154409024) to load 480 Cy. 

Adjustment for loading trucks on-site (line 
023159001300). 
(Adjusted by 023202001400) for added haul mileage. 
loaded highway miles. 
Adjusted for additional 280 loaded highway miles to 

30% 

$ 3.100.00 

Cheney Disposal site in Grand Junction Colorado from 
Monticello .Utah 

For revegetation and reclamation of disturbed area. 

Common borrow reolacetnent of ZVI material @, 10% 
$ 5.199.30 

$ 4,483.80 

. 
shnnkage. Assumes material is wheel rolled into dense 
state usino on-site equipment. 
Haul assumed 5 miles roundtrip from borrow source to 
backfillarea 
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End of current text 
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