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the site (Shaw, 2008); however, a 100-foot thickness is hydraulically conservative and most
representative of that portion of the Chicot Aquifer impacted by dissolved phase PCE.
Moreover, PCE contamination appears to be limited to the upper portion of the aquifer that is
impacted by the screened interval of homeowner wells (typically less than 50 feet). However,
the model was also run with vertical saturated thickness of 200 feet; these results are discussed in
Section 7.0.

6.2 Wells

Initially, the model simulated six hypothetical extraction wells; these six were chosen merely as
a starting point from which capture could be evaluated. The wells are assumed to be screened
50 feet into the aquifer and to pump at a constant rate. Ideally, residential wells would also be
included, even in this simple model. However, uncertainty in the geographic location, screened
interval, pumping rate, and whether the homeowner had connected to the EPA/TCEQ waterline
summed to a considerable quantity of unknown information that was not available for use in the
model. Therefore, the residential wells were excluded and only the effect of hypothetical
extraction wells is modeled. Furthermore, PCE already exists in that portion of the aquifer, as
evidenced by contaminated residential wells; hence capture of groundwater must encompass this
zone regardless of whether or not residential wells are operational.

6.3  Constant-Head Boundaries

The model is two-dimensional and represents flow in the Chicot Aquifer only. The upper
boundary of the model grid is simulated as a free-surface boundary to simulate the water table
within the Chicot Aquifer. The free-surface elevation is varied during the simulation period and
is calculated during the solution of the model (McDonald and Harbaugh, 1988).

All boundaries of the model domain are treated as constant hydraulic head boundaries. The
constant-head boundaries simulate the observed horizontal gradient of approximately 0.003 ft/ft
at the site. Heads at the northwest end of the model were set to 100 feet; heads at the southeast
end of the domain were set to 95 feet, thus producing a gradient of 0.003 ft/ft. Hydraulic heads
along the other boundaries varied uniformly from 100 to 95 feet. The exact hydraulic head
values will not change the model results; for the purpose of this analysis, they could actually
have been any value provided the 0.003 ft/ft gradient is maintained. A value of 100 feet is high
enough to not permit model cells to go “dry” over the vertical thickness of the grid during
drawdown (capture) simulations.

6.4  Other Hydraulic Parameters

The Chicot Aquifer is a heterogeneous unit consisting of fluvial-deltaic deposits of gravel, sand,
silt, and clay (Kasmerek and Strom, 2002). Hydraulic conductivity values range from 14 to
35 feet per day in the Chicot Aquifer within Harris County (Young et al., 2006). The spatial

AL/7-09/WP/Jones Road:R6051.doc 4 135232.0100 7/8/09 1:49 PM



Final

distribution of hydraulic conductivity within the model domain is treated as uniformly
homogenous and isotropic. To account for uncertainty, hydraulic conductivity values of 5, 20,
and 50 feet per day were modeled.

Porosity is uniformly 0.25 across the domain; this value is in the mid-range of values for a sandy
medium (Carsell and Parrish, 1988).

7.0 Results

Table 1 summarizes whether or not complete capture was observed in each of the scenarios
simulated. Initially, six extraction wells were simulated in the model. The six wells were placed
around the site, with emphasis on the most contaminated areas considered when choosing
location. A variety of pumping rates were modeled, with the goal of obtaining the lowest
possible pumping rate that (1) does not dry up model cells and (2) still captures flowpaths within
the contaminated zones. These criteria were met with a uniform pumping rate at five wells of
20 gallons per minute (each extraction well is screened 50 feet into the aquifer). A pumping rate
of 25 gallons per minute is required at one well placed west of Jones Road and south of Tower
Oaks Boulevard for the scenarios of a 100-foot aquifer thickness and a hydraulic conductivity of
20 feet per day. Four wells in the southern area of the site required pumping rates of 25 gallons
per minute in order to achieve adequate capture of the contamination plume for an aquifer
thickness of 200 feet and a hydraulic conductivity of 20 feet per day. Particles were released
from each well and tracked backwards to a boundary in order to show capture zones.

The hydraulic conductivity at the site has not been measured by slug tests or aquifer tests; a
number of such tests would be performed prior to completing the design of any remediation
system. To account for this uncertainty, the effects of pumping under a range of hydraulic
conductivities are considered. Figure 8 depicts changes in the gradient and capture zone under a
hydraulic conductivity of 50 feet per day with an aquifer thickness of 100 feet. Figures 9 and 10
show results when the conductivity is 20 and 5 feet per day, respectively, for the 100-foot aquifer
thickness scenario. Figures 11 through 13 illustrate changes in the gradient and capture zone
under the hydraulic conductivities of 50, 20, and 5 feet per day with an aquifer thickness of
200 feet.

A hydraulic conductivity of 50 feet per day results in little drawdown beyond the area
immediately adjacent to a well for both the 100- and 200-foot aquifer thicknesses (Figures 8
and 11). There are only very minor differences between the results for a 100-foot aquifer
thickness and a 200-foot aquifer thickness with a hydraulic conductivity of 50 feet per day. The
capture zone for each well is somewhat narrow, and gaps through which PCE might migrate are
clearly present in the overall capture zone. If the conductivity were in fact 50 feet per day or
higher, then two to three additional pumping wells would be required to produce hydraulic
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capture of the plume. Conversely, a conductivity of 5 feet per day results in a significant amount
of drawdown and a capture zone that encompasses the current plume and adjacent areas for both
aquifer thicknesses simulated (Figures 10 and 13). The cone of depression (e.g., the amount of
drawdown observed over an area) for the 200-foot-thick aquifer is shallower than for the
100-foot-thick aquifer, resulting in a less drawdown at the pumping wells. The decrease in the
amount of observed drawdown is because a greater aquifer thickness results in a higher
transmissivity; water more easily moves through the 200-foot-thick aquifer than through the
100-foot-thick aquifer under a hydraulic conductivity of 5 feet per day. Transmissivity is a
measure of the amount of water that can be transmitted horizontally through a unit width of
aquifer under a unit hydraulic gradient. Transmissivity is estimated by multiplying the aquifer
thickness and the aquifer hydraulic conductivity.

If the average conductivity at the site is actually 5 feet per day and the aquifer thickness is
100 feet, then a lower pumping rate could be used and still produce adequate capture. Gradients
close to the wells are steep and a considerable amount of uncontaminated water would end up
being piped to any treatment system.

Figures 9 and 12 (20 feet per day) represents the mid-range that is close to the average
conductivity reported by Young et al. (2006). The results from the 100-foot aquifer thickness
scenario show that capture can be achieved with five wells pumping continuously at 20 gallons
per minute and a sixth well (north of Jones Road and south of Tower Oaks Boulevard) pumping
at 25 gallons per minute. The 200-foot aquifer thickness results in a higher aquifer
transmissivity and therefore a smaller amount of drawdown observed at each well. With an
aquifer thickness of 200 feet, the capture zone is narrower than it is in the 100-foot aquifer
scenario and there are apparent gaps through which the PCE may migrate in the overall capture
zone. In order to fully capture the PCE plume, additional pumping wells would be required.

Two additional pumping wells were added to the 200-foot aquifer thickness scenario with a
hydraulic conductivity of 20 feet per day. Figure 14 depicts the change in the gradient and
capture zone for this scenario; the results for this scenario show adequate capture of
contaminated groundwater. Four of the eight wells have a pumping rate of 20 gallons per minute
and the remaining four wells have pumping rates of 25 gallons per minute (Figure 14). This is
the most reasonable scenario and the one recommended when determining the costs of a
potential treatment system.

8.0 Summary and Conclusions

A simple model was constructed to evaluate the effect of a pump and treat system on the Chicot
Aquifer at the Jones Road site. Because no site-specific hydraulic conductivity data exist for the
site, literature values were used. Well locations were chosen based on the distribution of PCE
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without considering the political or legal logistics of drilling a large extraction well on private
property. The model also does not consider the hydraulic effect of residential wells, some of
which have been shut down at this time as some homeowners have connected to a PWS pipeline.
If these data and sufficient funding to develop a sophisticated model of the site were available, a
scenario to examine would be using existing residential wells as extraction wells. In this
scenario, it is likely that far fewer new extraction wells would need to be drilled.

The model results presented here are basic and derived from a noncalibrated model. However,
the data are sufficient to determine the cost of constructing a pump and treat system that includes
four wells screened 50 feet into the Chicot Aquifer that pump at a continuous rate of 20 gallons
per minute per well, and four identical wells that pump at 25 gallons per minute. Site-specific
aquifer and pump tests would be required prior to completing the design of a remediation system.
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Final

Table 1
Summary of Capture Zone Model Results
Jones Road Site
. . Number of Pumping Wells
Aquifer Aquifer Simulated
Hydraulic Thickness Complete Capture
Conductivity (ft) 20 gpm 25 gpm Total gpm | of Contamination?
100 6 0 120 Yes
K = 50 ft/day
200 5 1 125 No
100 5 1 125 Yes
K = 20 ft/day 200 5 1 125 No
200 3 5 185 Yes
100 6 0 120 No
K = 5 ft/day
200 5 1 125 Yes
ft = Foot (feet).
gpm = Gallons per minute.

K = Hydraulic conductivity.

AL/7-09/WP/Jones Road:R6051.doc

135232.0100 7/8/09 1:49 PM



Appendix C

Cost Estimates

Final Jones Road Feasibility Study.docx December 16, 2009



Comparison of Source Area and Deep Groundwater Plume Costs

Source Area Deep
Soil and Groundwater
Category Groundwater Plume Totals NPV @ 7%
Alternative 1 - No Action
Capital
g‘z‘r"\;' dic No Costs for Alternative 1
Totals
Alternative 2 - In-Situ Treatment
Capital $127,136 $508,544 $635,680 $635,680
Periodic $388,896 $835,584 $1,224,480 $1,115,379
O&M $317,886 $1,271,544 $1,589,430 $958,609
Totals $833,918 $2,615,672 $3,449,590 $2,709,669
Alternative 3 - Hydraulic Containment w/ Pump & Treat
Capital $563,612 $2,254,448 $2,818,060 $2,818,060
Periodic $28,896 $115,584 $144,480 $114,778
O&M $668,646 $2,674,584 $3,343,230 $1,734,822
Totals $1,261,154 $5,044,616 $6,305,770 $4,667,661
Alternative 4 - In Situ Enhanced Pump & Treat
Capital $599,708 $2,398,832 $2,998,540 $2,998,540
Periodic $388,896 $835,584 $1,224,480 $1,115,379
O&M $668,646 $2,674,584 $3,343,230 $1,734,822
Totals $1,657,250 $5,909,000 $7,566,250 $5,848,742
Range of Costs
Source Area Soil and Groundwater Deep Groundwater Plume
Minimum Maximum Minimum Maximum
Capital $127,136 $599,708 $508,544 $2,398,832
Periodic $28,896 $388,896 $115,584 $835,584
O&M $317,886 $668,646 $1,271,544 $2,674,584
Totals $833,918 $1,657,250 $2,615,672 $5,909,000

Source and Deep Page 1 of 1



Alternative 1 - No Action

01.01

Alternative 2 - In-Situ Treatment

02.01 Project Management (O&M)

02.02 Hydraulic Testing (Capital)

02.10 Install Monitor Wells (Capital)

02.20 Pilot Study for Selecting In Situ Methods (Capital)
02.30 Remedial Design (Capital)

02.32 Apply ISCO Chemicals (Periodic)

02.38 Apply Yearly Bioaugmentation (Periodic)

02.40 Groundwater Sampling - Sampling (O&M)

02.45 Groundwater Sampling - Reporting (O&M)

02.80 5 Year Project Reviews (Periodic)

Alternative 3 - Hydraulic Containment w/ Pump & Treat

03.01 Project Management (O&M)

03.02 Hydraulic Testing (Capital)

03.09 Install Monitor Wells (Capital)

03.10 Install Extraction Wells (Capital)

03.11 Install Injection Wells (Capital)

03.15 Pilot Study for Air Stripping (Capital)
03.16 Remedial Design (Capital)

03.20 Install GW Treatment System (Capital)
03.26 Operation of Treatment System (O&M)
03.40 Groundwater Sampling - Sampling (O&M)
03.45 Groundwater Sampling - Reporting (O&M)
03.80 5 Year Project Reviews (Periodic)

Alternative 4 - In Situ Enhanced Pump & Treat

04.01 Project Management (O&M)

04.02 Hydraulic Testing (Capital)

04.09 Install Monitor Wells (Capital)

04.10 Install Extraction Wells (Capital)

04.11 Install Injection Wells (Capital)

04.15 Pilot Study for Air Stripping (Capital)
04.17 Remedial Design (Capital)

04.20 Install GW Treatment System (Capital)
04.26 Operation of Treatment System (O&M)
04.30 Pilot Study for Selecting In Situ Methods (Capital)
04.32 Apply ISCO Chemicals (Periodic)

04.38 Apply Yearly Bioaugmentation (Periodic)
04.40 Groundwater Sampling - Sampling (O&M)
04.45 Groundwater Sampling - Reporting (O&M)
04.80 5 Year Project Reviews (Periodic)

Page 1 of 1

Unit Cost

20,500
146,000
309,200
155,000
25,480
180,000
180,000
29,520
6,570
24,080

Unit Cost
20,500

146,000
264,200
588,120
588,120
60,000
41,020
1,130,600
58,460
29,520
6,570
24,080

Unit Cost
20,500
146,000
264,200
588,120
588,120
60,000
66,500
1,130,600
58,460
155,000
180,000
180,000
29,520
6,570
24,080

Units

Units

Units

Total
30 615,000
1 146,000
1 309,200
1 155,000
1 25,480
2 360,000
4 720,000
27 797,040
27 177,390
6 144,480
3,449,590

Total
30 615,000
1 146,000
1 264,200
1 588,120
1 588,120
1 60,000
1 41,020
1 1,130,600
30 1,753,800
27 797,040
27 177,390
6 144,480
6,305,770

Total
30 615,000
1 146,000
1 264,200
1 588,120
1 588,120
1 60,000
1 66,500
1 1,130,600
30 1,753,800
1 155,000
2 360,000
4 720,000
27 797,040
27 177,390
6 144,480
7,566,250



Shaw E & | Detail by WBS
Feasibility Study Report - Jones Road Groundwater Plume

Page 1

Total

Item Description Takeoff Qty Unit Cost Amount

01 Alternative 1 - No Action

The No Further Action alternative constitutes the absence of any remedial actions. Under this alternative, no measures would be
taken to address soil or groundwater contamination, and no measures would be taken to prevent human exposure to them. No

Further Action is considered in this evaluation as a baseline for comparison to all other potential remedial actions, as required by
the NCP.

01.01
100.000 HOME LABOR
E392 Project Manager 0.00 hour 140.00 /hour
HOME LABOR
0.00 Labor hours
01.01 0.00 /Is

01 Alternative 1 - No Action

WBS Alternative 1 Page 1 of 1



Alternative 2

Alternative 2 - In Situ Treatment
Jones Road Groundwater Plume Federal Superfund Site

Unit Cost Units Total

02.01 Project Management (O&M) 20,500 30 615,000
02.02 Hydraulic Testing (Capital) 146,000 1 146,000
02.10 Install Monitor Wells (Capital) 309,200 1 309,200
02.20 Pilot Study for Selecting In Situ Methods (Capital) 155,000 1 155,000
02.30 Remedial Design (Capital) 25,480 1 25,480
02.32 Apply ISCO Chemicals (Periodic) 180,000 2 360,000
02.38 Apply Yearly Bioaugmentation (Periodic) 180,000 4 720,000
02.40 Groundwater Sampling - Sampling (O&M) 29,520 27 797,040
02.45 Groundwater Sampling - Reporting (O&M) 6,570 27 177,390
02.80 5 Year Project Reviews (Periodic) 24,080 6 144,480

Year 02.01 02.02 to 30 02.32 02.38 02.40/45 02.80 Year Totals
1 $20,500 635,680 $180,000 $180,000 $144,360 $1,160,540
2 $20,500 $180,000 $180,000 $144,360 $524,860
3 $20,500 $180,000 $72,180 $272,680
4 $20,500 $180,000 $72,180 $272,680
5 $20,500 $72,180 $24,080 $116,760
6 $20,500 $36,090 $56,590
7 $20,500 $36,090 $56,590
8 $20,500 $36,090 $56,590
9 $20,500 $36,090 $56,590
10 $20,500 $36,090 $24,080 $80,670
11 $20,500 $36,090 $56,590
12 $20,500 $36,090 $56,590
13 $20,500 $36,090 $56,590
14 $20,500 $36,090 $56,590
15 $20,500 $36,090 $24,080 $80,670
16 $20,500 $20,500
17 $20,500 $20,500
18 $20,500 $20,500
19 $20,500 $20,500
20 $20,500 $36,090 $24,080 $80,670
21 $20,500 $20,500
22 $20,500 $20,500
23 $20,500 $20,500
24 $20,500 $20,500
25 $20,500 $36,090 $24,080 $80,670
26 $20,500 $20,500
27 $20,500 $20,500
28 $20,500 $20,500
29 $20,500 $20,500
30 $20,500 $36,090 $24,080 $80,670
Total $615,000 $635,680 $360,000 $720,000 $974,430 $144,480 $3,449,590
NPV @ 7% $272,192 $635,680 $348,224 $652,377 $686,417 $114,778 $2,709,669

C,P,0&M O&M C P P O&M P
Deep
Source  Groundwater
Category Area Plume Totals Subtotals NPV @ 7%

Capital $127,136 $508,544 $635,680 C $635,680
Periodic $388,896 $835,584 $1,224,480 P $1,115,379
O&M $317,886  $1,271,544 $1,589,430 O&M $958,609
$833,918 $2,615,672 $3,449,590 $3,449,590 $2,709,669

Alternative 2

Page 1 of 1




Shaw E & | Detail by WBS Page 1
Feasibility Study Report - Jones Road Groundwater Plume

Total
Item Description Takeoff Qty Unit Cost Amount

02 Alternative 2 - In-Situ Treatment

The In-Situ Treatment alternative includes institutional controls to prevent groundwater use, prevent new wells in the plume, and
require better construction for deeper wells. Activities include applying in-situ chemical oxidation treatment to both soil and
shallow groundwater in the source area, and applying in-situ bioaugmentation to the deep groundwater wells. Assume 50 wells

are in the area requiring sampling to evaluate progress of natural attenuation, plume limits, and appropriateness of institutional
control boundaries. In addition to the above sampling 20 wells will be sampled additionally for MNA parameters. Yearly report are
required for submission of sample results and inspection / enforcement results. A 5-year Project Reviews is required.

02.01 Project Management (O&M)
Activity is project management for project performance, interface with regulators, interface with public, procurement, billing.
100.000 HOME LABOR
E392 Project Manager 80.00 hour 140.00 /hour 11,200
E422 Proposals Specialist / CAD 30.00 hour 72.00 /hour 2,160
N112 Administrative Assistant 120.00 hour 47.00 /hour 5,640
HOME LABOR 19,000

230.00 Labor hours

440.000 SUBCONTRACTS
E100 Meeting Displays and Handouts 1.00 Is 1,000.00 /Is 1,000
SUBCONTRACTS 1,000
700.000 OTHER DIRECT COSTS
B200 Meeting Facility Rental 1.00 Is 500.00 /Is 500
OTHER DIRECT COSTS 500
02.01 Project Management (O&M) 20,500.00 /Is 20,500
1.00 /Is 30 years 615,000
230.00 Labor hours 6900.00
02.02 Hydraulic Testing (Capital)

Hydraulic testing (slug test) of shallow and deep wells to determine hydraulic conductivities.
Additionally, screen depths of 20 selected wells will be determined by downhole well logging.

440.000 SUBCONTRACTS
D001 Slug Testing of shallow wells (<50 ft bgs) 3.00 ea 2,000.00 /ea 6,000
D002 Slug Testing of deep wells (>50 ft bgs) 10.00 ea 4,000.00 /ea 40,000
D003 Determine unknown well screen depths 20.00 ea 5,000.00 /ea 100,000
SUBCONTRACTS 146,000
02.02 Hydraulic Testing (Capital) 146,000.00 /Is 146,000
02.10 Install Monitor Wells (Capital)

Monitor wells are needed to characterize groundwater in the depth range between 50 and 200 feet.
No monitor wells are screened in this depth interval, and very few water wells are screened this shallow.

120.000 CONSTRUCTION MANAGEMENT
E292 Field Supervisor 50.00 hour 100.00 /hour 5,000
E262 Engineer 2 50.00 hour 84.00 /hour 4,200
CONSTRUCTION MANAGEMENT 9,200

100.00 Labor hours

WBS Alternative 2 Page 1 of 4



Shaw E & | Detail by WBS Page 2
Feasibility Study Report - Jones Road Groundwater Plume

Total
Item Description Takeoff Qty Unit Cost Amount
440.000 SUBCONTRACTS
D004 Mobilization 4.00 ea 10,000.00 /ea 40,000
D005 Install Monitor Wells 4.00 ea 60,000.00 /ea 240,000
D006 Demobilization 4.00 ea 5,000.00 /ea 20,000
SUBCONTRACTS 300,000
02.10 Install Monitor Wells (Capital) 309,200.00 /Is 309,200
4.00 ea
100.00 Labor hours 100.00
02.20 Pilot Study for Selecting In Situ Methods (Capital)

Activity is the pilot study to select the most effective in situ method to apply to the source area groundwater and the
deep groundwater plume. Estimated activities include:

ISCO field trials for three chemical mix / delivery combinations.

Biostimulation application at one well in deep zone.

Bioaugmentation application at one well in deep zone.

Pilot Study Report

440.000 SUBCONTRACTS
D006 I1SCO field trials 1.00 Is 100,000.00 /Is 100,000
D007 Biostimulation field trial 1.00 Is 20,000.00 /Is 20,000
D008 Bioaugmentation field trial 1.00 Is 20,000.00 /Is 20,000
D009 Pilot Study Report 1.00 Is 15,000.00 /Is 15,000
SUBCONTRACTS 155,000
02.20 Pilot Study for Selecting In Situ Methods (Capital) 155,000.00 /ea 155,000
1.00 Is
02.30 Remedial Design (Capital)
Activity is remedial design for the application of In Situ treatment to shallow and deep groundwater.
100.000 HOME LABOR
E392 Project Manager 40.00 hour 140.00 /hour 5,600
E373 Project Engineer 80.00 hour 105.00 /hour 8,400
E262 Engineer 2 80.00 hour 84.00 /hour 6,720
E422 Proposals Specialist / CAD 40.00 hour 72.00 /hour 2,880
N112 Administrative Assistant 40.00 hour 47.00 /hour 1,880
HOME LABOR 280.00 Labor hours 25,480
02.30 Remedial Design (Capital) 25,480.00 /Is 25,480
1.00 /Is
280.00 Labor hours 280.00
02.32 Apply ISCO Chemicals (Periodic)

Activity is the initial application of chemical products to promote in-situ chemical oxidation to source area groundwater
The ISCO for the groundwater remediation will be dispersed by injection around MW-1 and MW-6 - 8 temporary injection
wells (150,000 per application) 2 applications separated by a year

440.000 SUBCONTRACTS
D014 Mobilization 1.00 Is 20,000.00 /Is 20,000
D015 Apply Chemical Oxidation to Shallow GW 1.00 Is 150,000.00 /Is 150,000
D016 Demobilization 1.00 Is 10,000.00 /Is 10,000
SUBCONTRACTS 180,000

WBS Alternative 2 Page 2 of 4



Shaw E & | Detail by WBS Page 3
Feasibility Study Report - Jones Road Groundwater Plume

Total
Item Description Takeoff Qty Unit Cost Amount

02.32 Apply ISCO Chemicals (Periodic) 180,000.00 /ea 180,000
1.00 Is 2 Events 360,000

02.38 Apply Yearly Bioaugmentation (Periodic)
Activity is apply of bio-augmentation chemicals to ten existing unused water wells. Assume each application has a cost of $10,000
per well, or $100,000 per year. Applications will be required for 4 years. Materials to outfit well are assumed at $6,500 per well.

440.000 SUBCONTRACTS
D014 Mobilization 1.00 Is 10,000.00 /Is 10,000
D025 Apply Bioaugmentation Chemicals to 10.00 ea 10,000.00 /ea 100,000
Existing Wells
D050 Equipment for Chemical Injection per well 10.00 ea 6,500.00 /ea 65,000
D016 Demobilization 1.00 Is 5,000.00 /Is 5,000
SUBCONTRACTS 180,000
02.38 Apply Yearly Bioaugmentation (Periodic) 180,000.00 /ea 180,000
1.00 Is 4 Events 720,000
02.40 Groundwater Sampling - Sampling (O&M)

Monitoring schedule is quarterly for 2 years, semiannually for 3 years, once a year for 10 years, and every 5 years after that
for a total of 27 sampling events. Assume 50 wells. Activity is per sampling event.

100.000 HOME LABOR
E392 Project Manager 10.00 hour 140.00 /hour 1,400
HOME LABOR 1,400
10.00 Labor hours

120.000 FIELD LABOR
E262 Engineer 2 50.00 hour 84.00 /hour 4,200
H212 Laborer 2 80.00 hour 39.00 /hour 3,120
FIELD LABOR 7,320

130.00 Labor hours

200.000 SHAW EQUIPMENT
V13 Pick-Up Truck with Fuel 4.00 day 75.00 /day 300
SHAW EQUIPMENT 300

32.00 Equipment hours

250.000 MOBILIZATION / DEMOBILIZATION
E210 Mobilization 1.00 Is 500.00 /Is 500
E220 Demobilization 1.00 Is 500.00 /Is 500
MOBILIZATION / DEMOBILIZATION 1,000
300.000 MATERIAL
includes air compressor and sample pump rental plus disposable tubing for each well
E100 Misc Sampling Supplies 1.00 ea 1,500.00 /ea 1,500
MATERIAL 1,500
400.000 ANALYTICAL
A001 Analytical (VOCs) 50.00 ea 250.00 /ea 12,500
A002 Analytical (VOCs) QC samples 6.00 ea 250.00 /ea 1,500
A003 Analytical (MNA Parameters) 20.00 ea 200.00 /ea 4,000

WBS Alternative 2 Page 3 of 4



Shaw E & | Detail by WBS Page 4
Feasibility Study Report - Jones Road Groundwater Plume

Total
Item Description Takeoff Qty Unit Cost Amount
ANALYTICAL 18,000
02.40 Groundwater Sampling - Sampling (O&M) 29,520.00 /ea 29,520
1.00 /ea 27 Events 797,040
140.00 Labor hours 3,780.00
32.00 Equipment hours 864.00
02.45 Groundwater Sampling - Reporting (O&M)
One report for each sampling event.
100.000 HOME LABOR
E373 Project Engineer 40.00 hour 105.00 /hour 4,200
E392 Project Manager 10.00 hour 140.00 /hour 1,400
N112 Administrative Assistant 10.00 hour 47.00 /hour 470
HOME LABOR 6,070
60.00 Labor hours
440.000 SUBCONTRACTS
E110 Reproduction/Shipping Small Report 10.00 ea 50.00 /ea 500
SUBCONTRACTS 500
02.45 Groundwater Sampling - Reporting (O&M) 6,570.00 /ea 6,570
1.00 ea 27 Events 177,390
60.00 Labor hours 1,620.00
02.80 5 Year Project Reviews (Periodic)
The assumptions in this activity are identical to similar activities in earlier alternatives.
100.000 HOME LABOR
E373 Project Engineer 60.00 hour 105.00 /hour 6,300
E392 Project Manager 60.00 hour 140.00 /hour 8,400
E422 Proposals Specialist / CAD 20.00 hour 72.00 /hour 1,440
N112 Administrative Assistant 20.00 hour 47.00 /hour 940
HOME LABOR 17,080
160.00 Labor hours
440.000 SUBCONTRACTS
E100 Meeting Displays and Handouts 1.00 Is 5,000.00 /Is 5,000
E110 Reproduction/Shipping Small Report 10.00 ea 50.00 /ea 500
SUBCONTRACTS 5,500
700.000 OTHER DIRECT COSTS
B200 Meeting Facility Rental 1.00 Is 1,500.00 /Is 1,500
OTHER DIRECT COSTS 1,500
02.80 5 Year Project Reviews (Periodic) 24,080.00 /ea 24,080
1.00 ea 6 Events 144,480
160.00 Labor hours 960.00
02 Alternative 2 - In-Situ Treatment 3,449,590
970.00 Labor hours 13,640.00
32.00 Equipment hours 864.00

WBS Alternative 2 Page 4 of 4



Alternative 3

Alternative 3 - Hydraulic Containment with Pump and Treat
Jones Road Groundwater Plume Federal Superfund Site

Unit Cost Units Total
03.01 Project Management (O&M) 20,500 30 615,000
03.02 Hydraulic Testing (Capital) 146,000 1 146,000
03.09 Install Monitor Wells (Capital) 264,200 1 264,200
03.10 Install Extraction Wells (Capital) 588,120 1 588,120
03.11 Install Injection Wells (Capital) 588,120 1 588,120
03.15 Pilot Study for Air Stripping (Capital) 60,000 1 60,000
03.16 Remedial Design (Capital) 41,020 1 41,020
03.20 Install GW Treatment System (Capital) 1,130,600 1 1,130,600
03.26 Operation of Treatment System (O&M) 58,460 30 1,753,800
03.40 Groundwater Sampling - Sampling (O&M) 29,520 27 797,040
03.45 Groundwater Sampling - Reporting (O&M) 6,570 27 177,390
03.80 5 Year Project Reviews (Periodic) 24,080 6 144,480
Year 03.01 03.02/20 03.26 03.40 03.45 03.80 Year Totals
1 $20,500 $2,818,060 $58,460 $118,080 $26,280 $3,041,380
2 $20,500 $58,460 $118,080 $26,280 $223,320
3 $20,500 $58,460 $59,040 $13,140 $151,140
4 $20,500 $58,460 $59,040 $13,140 $151,140
5 $20,500 $58,460 $59,040 $13,140 $24,080 $175,220
6 $20,500 $58,460 $29,520 $6,570 $115,050
7 $20,500 $58,460 $29,520 $6,570 $115,050
8 $20,500 $58,460 $29,520 $6,570 $115,050
9 $20,500 $58,460 $29,520 $6,570 $115,050
10 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
11 $20,500 $58,460 $29,520 $6,570 $115,050
12 $20,500 $58,460 $29,520 $6,570 $115,050
13 $20,500 $58,460 $29,520 $6,570 $115,050
14 $20,500 $58,460 $29,520 $6,570 $115,050
15 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
16 $20,500 $58,460 $78,960
17 $20,500 $58,460 $78,960
18 $20,500 $58,460 $78,960
19 $20,500 $58,460 $78,960
20 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
21 $20,500 $58,460 $78,960
22 $20,500 $58,460 $78,960
23 $20,500 $58,460 $78,960
24 $20,500 $58,460 $78,960
25 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
26 $20,500 $58,460 $78,960
27 $20,500 $58,460 $78,960
28 $20,500 $58,460 $78,960
29 $20,500 $58,460 $78,960
30 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
Total $615,000 $2,818,060 $1,753,800 $797,040 $177,390 $144,480 $6,305,770
NPV @ 7% $272,192  $2,818,060 $776,213 $561,458 $124,959 $114,778 $4,667,661
C, P, O&M O&M C O&M O&M O&M P
Deep
Source  Groundwater
Category Area Plume Totals Subtotals NPV @ 7%
Capital $563,612 $2,254,448 $2,818,060 C $2,818,060
Periodic $28,896 $115,584 $144,480 P $114,778
Oo&M $668,646 $2,674,584 $3,343,230 O&M $1,734,822
$1,261,154 $5,044,616 $6,305,770 $6,305,770 $4,667,661
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03 Alternative 3 - Hydraulic Containment w/ Pump & Treat
The Hydraulic Containment with Pump and Treat alternative includes institutional controls to prevent groundwater use, prevent
new wells in the plume, and require better construction for deeper wells, as well as installation of a pump and treat system to
remove PCE from groundwater. The groundwater treatment system will consist of a carbon based water treatment system with air
strippers. The system will be housed in a pre-engineered metal building for security and weather protection. Sampling will be
required in 50 wells to evaluate hydraulic containment and progress of pump and treat system, plume limits, and appropriateness
of institutional control boundaries.
03.01 Project Management (O&M)
Activity is project management for project performance, interface with regulators, interface with public, procurement, billing.
100.000 HOME LABOR
E392 Project Manager 80.00 hour 140.00 /hour 11,200
E422 Proposals Specialist / CAD 30.00 hour 72.00 /hour 2,160
N112 Administrative Assistant 120.00 hour 47.00 /hour 5,640
HOME LABOR 19,000
230.00 Labor hours
440.000 SUBCONTRACTS
E100 Meeting Displays and Handouts 1.00 Is 1,000.00 /Is 1,000
SUBCONTRACTS 1,000
700.000 OTHER DIRECT COSTS
B200 Meeting Facility Rental 1.00 Is 500.00 /Is 500
OTHER DIRECT COSTS 500
03.01 Project Management (O&M) 20,500.00 /Is 20,500
1.00 /Is 30 years 615,000
230.00 Labor hours 6900.00
03.02 Hydraulic Testing (Capital)
Hydraulic testing (slug test) of shallow and deep wells to determine hydraulic conductivities.
Additionally, screen depths of 20 selected wells will be determined by downhole well logging.
440.000 SUBCONTRACTS
D001 Slug Testing of shallow wells (<50 ft bgs) 3.00 ea 2,000.00 /ea 6,000
D002 Slug Testing of deep wells (>50 ft bgs) 10.00 ea 4,000.00 /ea 40,000
D003 Determine unknown well screen depths 20.00 ea 5,000.00 /ea 100,000
SUBCONTRACTS 146,000
03.02 Hydraulic Testing (Capital) 146,000.00 /Is 146,000
03.09 Install Monitor Wells (Capital)
Monitor wells are needed to characterize groundwater in the depth range between 50 and 200 feet.
No monitor wells are screened in this depth interval, and very few water wells are screened this shallow.
120.000 CONSTRUCTION MANAGEMENT
E292 Field Supervisor 50.00 hour 100.00 /hour 5,000
E262 Engineer 2 50.00 hour 84.00 /hour 4,200
CONSTRUCTION MANAGEMENT 9,200

100.00 Labor hours
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440.000 SUBCONTRACTS
D004 Mobilization 1.00 ea 10,000.00 /ea 10,000
D005 Install Monitor Wells 4.00 ea 60,000.00 /ea 240,000
D006 Demobilization 1.00 ea 5,000.00 /ea 5,000
SUBCONTRACTS 255,000
03.09 Install Monitor Wells (Capital) 264,200.00 /Is 264,200
4.00 ea
100.00 Labor hours 100.00
03.10 Install Extraction Wells (Capital)
Activity is installation of 6 extraction wells, assumed 250 LF depth each
120.000 CONSTRUCTION MANAGEMENT
E292 Field Supervisor 180.00 hour 100.00 /hour 18,000
E262 Engineer 2 180.00 hour 84.00 /hour 15,120
CONSTRUCTION MANAGEMENT 33,120
360.00 Labor hours
440.000 SUBCONTRACTS
D009 Mobilization 1.00 ea 10,000.00 /ea 10,000
D010 Install Extraction Wells 6.00 ea 90,000.00 /ea 540,000
D011 Demobilization 1.00 ea 5,000.00 /ea 5,000
SUBCONTRACTS 555,000
03.10 Install Extraction Wells (Capital) 588,120.00 /s 588,120
6.00 Is
360.00 Labor hours 360.00
03.11 Install Injection Wells (Capital)
Activity is installation of 6 extraction wells, assumed 250 LF depth each
120.000 CONSTRUCTION MANAGEMENT
E292 Field Supervisor 180.00 hour 100.00 /hour 18,000
E262 Engineer 2 180.00 hour 84.00 /hour 15,120
CONSTRUCTION MANAGEMENT 33,120
360.00 Labor hours
440.000 SUBCONTRACTS
D009 Mobilization 1.00 ea 10,000.00 /ea 10,000
D010 Install Injection Wells 6.00 ea 90,000.00 /ea 540,000
D011 Demobilization 1.00 ea 5,000.00 /ea 5,000
SUBCONTRACTS 555,000
03.11 Install Injection Wells (Capital) 588,120.00 /Is 588,120
6.00 Is
360.00 Labor hours 360.00
03.15 Pilot Study for Air Stripping (Capital)

Activity is the pilot study to select the most effective air stripping unit for operating to treat extracted groundwater.
Estimated activities include:

Field trials for Air Stripping unit.

Pilot Study Report
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440.000 SUBCONTRACTS
D006 Air Stripping Field Trials 1.00 Is 50,000.00 /Is 50,000
D009 Pilot Study Report 1.00 Is 10,000.00 /Is 10,000
SUBCONTRACTS 60,000
03.15 Pilot Study for Air Stripping (Capital) 60,000.00 /ea 60,000
1.00 Is
03.16 Remedial Design (Capital)
Activity is remedial design for the Air Stripping groundwater treatment system.
100.000 HOME LABOR
E392 Project Manager 80.00 hour 140.00 /hour 11,200
E373 Project Engineer 120.00 hour 105.00 /hour 12,600
E262 Engineer 2 120.00 hour 84.00 /hour 10,080
E422 Proposals Specialist / CAD 60.00 hour 72.00 /hour 4,320
N112 Administrative Assistant 60.00 hour 47.00 /hour 2,820
HOME LABOR 440.00 Labor hours 41,020
03.16 Remedial Design (Capital) 41,020.00 /Is 41,020
1.00 /Is
440.00 Labor hours 440.00
03.20 Install GW Treatment System (Capital)

Activity is installation of a groundwater treatment system. Assumptions:

* One system will be used for each side of the project.

* The groundwater treatment system will consist of an air stripper water treatment system with carbon polishing.
* The system will be housed in a pre-engineered metal building for security and weather protection.

120.000 CONSTRUCTION MANAGEMENT
E292 Field Supervisor 200.00 hour 100.00 /hour 20,000
E262 Engineer 2 100.00 hour 84.00 /hour 8,400
CONSTRUCTION MANAGEMENT 28,400

300.00 Labor hours

440.000 SUBCONTRACTs
D005 Install Recovery Piping 10,000.00 If 35.00 /If 350,000
D015 Jack and Bore Pipe Under Roadways 6.00 ea 7,500.00 /ea 45,000
D025 Installation of System 2.00 Is 350,000.00 /Is 700,000
D057 GW System - Startup Testing 12.00 months 600.00 /month 7,200
SUBCONTRACTs 1,102,200
03.20 Install GW Treatment System (Capital) 1,130,600.00 /Is 1,130,600
1.00 /Is
300.00 Labor hours 300.00
03.26 Operation of Treatment System (O&M)

Activity is operation of Treatment System. Assumptions:

* Operating crew will be two persons - system will be designed to operate unattended.
* Weekly checks and adjustment - 2 hrs.

* Monthly Minor maintenance - 8 hrs.

* Annual Major maintenance - 24 hrs. (Field Supervisor included)
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120.000 ATTENDED OPERATIONS
E292 Field Supervisor 24.00 hour 100.00 /hour 2,400
H212 Laborer 2 220.00 hour 39.00 /hour 8,580
E262 Engineer 2 220.00 hour 84.00 /hour 18,480
ATTENDED OPERATIONS 29,460
464.00 Labor hours
440.000 SUBCONTRACTs
D050 Operate GW System - Electricity 1.00 yrs 15,000.00 /yr 15,000
D055 Operate GW System - Chemicals 1.00 yrs 5,000.00 /yr 5,000
D060 Operate GW System - Repairs 1.00 yrs 9,000.00 /yr 9,000
SUBCONTRACTs 29,000
03.26 Operation of Treatment System (O&M) 58,460.00 /yr 58,460
1.00 /yrs 30 Events 1,753,800
464.00 Labor hours 13,920.00
03.40 Groundwater Sampling - Sampling (O&M)
Monitoring schedule is quarterly for 2 years, semiannually for 3 years, once a year for 10 years, and every 5 years after that
for a total of 27 sampling events. Assume 50 wells. Activity is per sampling event.
100.000 HOME LABOR
E392 Project Manager 10.00 hour 140.00 /hour 1,400
HOME LABOR 1,400
10.00 Labor hours
120.000 FIELD LABOR
E262 Engineer 2 50.00 hour 84.00 /hour 4,200
H212 Laborer 2 80.00 hour 39.00 /hour 3,120
FIELD LABOR 7,320
130.00 Labor hours
200.000 SHAW EQUIPMENT
V13 Pick-Up Truck with Fuel 4.00 day 75.00 /day 300
SHAW EQUIPMENT 300
32.00 Equipment hours
250.000 MOBILIZATION / DEMOBILIZATION
E210 Mobilization 1.00 Is 500.00 /Is 500
E220 Demobilization 1.00 Is 500.00 /Is 500
MOBILIZATION / DEMOBILIZATION 1,000
300.000 MATERIAL
includes air compressor and sample pump rental plus disposable tubing for each well
E100 Misc Sampling Supplies 1.00 ea 1,500.00 /ea 1,500
MATERIAL 1,500
400.000 ANALYTICAL
A001 Analytical (VOCs) 50.00 ea 250.00 /ea 12,500
A002 Analytical (VOCs) QC samples 6.00 ea 250.00 /ea 1,500
A003 Analytical (MNA Parameters) 20.00 ea 200.00 /ea 4,000
ANALYTICAL 18,000
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03.40 Groundwater Sampling - Sampling (O&M) 29,5620.00 /ea 29,520
1.00 /ea 27 Events 797,040
140.00 Labor hours 3,780.00
32.00 Equipment hours 864.00
03.45 Groundwater Sampling - Reporting (O&M)
One report for each sampling event.
100.000 HOME LABOR
E373 Project Engineer 40.00 hour 105.00 /hour 4,200
E392 Project Manager 10.00 hour 140.00 /hour 1,400
N112 Administrative Assistant 10.00 hour 47.00 /hour 470
HOME LABOR 6,070
60.00 Labor hours
440.000 SUBCONTRACTS
E110 Reproduction/Shipping Small Report 10.00 ea 50.00 /ea 500
SUBCONTRACTS 500
03.45 Groundwater Sampling - Reporting (O&M) 6,570.00 /ea 6,570
1.00 ea 27 Events 177,390
60.00 Labor hours 1,620.00
03.80 5 Year Project Reviews (Periodic)
The assumptions in this activity are identical to similar activities in earlier alternatives.
100.000 HOME LABOR
E373 Project Engineer 60.00 hour 105.00 /hour 6,300
E392 Project Manager 60.00 hour 140.00 /hour 8,400
E422 Proposals Specialist/ CAD 20.00 hour 72.00 /hour 1,440
N112 Administrative Assistant 20.00 hour 47.00 /hour 940
HOME LABOR 17,080
160.00 Labor hours
440.000 SUBCONTRACTS
E100 Meeting Displays and Handouts 1.00 Is 5,000.00 /Is 5,000
E110 Reproduction/Shipping Small Report 10.00 ea 50.00 /ea 500
SUBCONTRACTS 5,500
700.000 OTHER DIRECT COSTS
B200 Meeting Facility Rental 1.00 Is 1,500.00 /Is 1,500
OTHER DIRECT COSTS 1,500
03.80 5 Year Project Reviews (Periodic) 24,080.00 /ea 24,080
1.00 ea 6 Events 144,480
160.00 Labor hours 960
03 Alternative 3 - Hydraulic Containment w/ Pump & Treat 6,305,770

2614.00 Labor hours
32.00 Equipment hours

28740.00
864.00
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Alternative 4 - In Situ Enhanced Pump and Treat
Jones Road Groundwater Plume Federal Superfund Site

Unit Cost  Units Total
04.01 Project Management (O&M) 20,500 30 615,000
04.02 Hydraulic Testing (Capital) 146,000 1 146,000
04.09 Install Monitor Wells (Capital) 264,200 1 264,200
04.10 Install Extraction Wells (Capital) 588,120 1 588,120
04.11 Install Injection Wells (Capital) 588,120 1 588,120
04.15 Pilot Study for Air Stripping (Capital) 60,000 1 60,000
04.17 Remedial Design (Capital) 66,500 1 66,500
04.20 Install GW Treatment System (Capital) 1,130,600 1 1,130,600
04.26 Operation of Treatment System (O&M) 58,460 30 1,753,800
04.30 Pilot Study for Selecting In Situ Methods (Capital) 155,000 1 155,000
04.32 Apply ISCO Chemicals (Periodic) 180,000 2 360,000
04.38 Apply Yearly Bioaugmentation (Periodic) 180,000 4 720,000
04.40 Groundwater Sampling - Sampling (O&M) 29,520 27 797,040
04.45 Groundwater Sampling - Reporting (O&M) 6,570 27 177,390
04.80 5 Year Project Reviews (Periodic) 24,080 6 144,480
Year 04.01 04.02-20,30 04.26 04.32 04.38 04.40 04.45 04.80  Year Totals
1 $20,500 $2,998,540 $58,460 $180,000 $180,000 $118,080 $26,280 $3,581,860
2 $20,500 $58,460 $180,000 $180,000 $118,080 $26,280 $583,320
3 $20,500 $58,460 $180,000 $59,040 $13,140 $331,140
4 $20,500 $58,460 $180,000 $59,040 $13,140 $331,140
5 $20,500 $58,460 $59,040 $13,140 $24,080 $175,220
6 $20,500 $58,460 $29,520 $6,570 $115,050
7 $20,500 $58,460 $29,520 $6,570 $115,050
8 $20,500 $58,460 $29,520 $6,570 $115,050
9 $20,500 $58,460 $29,520 $6,570 $115,050
10 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
11 $20,500 $58,460 $29,520 $6,570 $115,050
12 $20,500 $58,460 $29,520 $6,570 $115,050
13 $20,500 $58,460 $29,520 $6,570 $115,050
14 $20,500 $58,460 $29,520 $6,570 $115,050
15 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
16 $20,500 $58,460 $78,960
17 $20,500 $58,460 $78,960
18 $20,500 $58,460 $78,960
19 $20,500 $58,460 $78,960
20 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
21 $20,500 $58,460 $78,960
22 $20,500 $58,460 $78,960
23 $20,500 $58,460 $78,960
24 $20,500 $58,460 $78,960
25 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
26 $20,500 $58,460 $78,960
27 $20,500 $58,460 $78,960
28 $20,500 $58,460 $78,960
29 $20,500 $58,460 $78,960
30 $20,500 $58,460 $29,520 $6,570 $24,080 $139,130
Total $615,000 $2,998,540 $1,753,800 $360,000 $720,000 $797,040 $177,390 $144,480 $7,566,250
NPV @ 7% $272,192 $2,998,540 $776,213  $348,224  $652,377 $561,458 $124,959  $114,778 $5,848,742
C, P, O&M O&M C O&M P P O&M O&M P
Deep
Source Groundwater
Category Area Plume Totals Subtotals NPV @ 7%
Capital $599,708 $2,398,832 $2,998,540 C $2,998,540
Periodic $388,896  $835,584 $1,224,480 P $1,115,379
O&M $668,646 $2,674,584 $3,343,230 O&M $1,734,822
$1,657,250 $5,909,000 $7,566,250 $7,566,250 $5,848,742
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04 Alternative 4 - In Situ Enhanced Pump & Treat
Alternative 4 is in situ enhancement to the pump and treat system. This alternative includes
1.) institutional controls to prevent groundwater use, prevent new wells in the plume, and require better construction for deeper
wells,
2.) installation of a pump and treat system to remove PCE from groundwater,
3.) application of in-situ chemical oxidation treatment to soil and shallow groundwater in the source area, and
4.) application of in-situ bioaugmentation to deep groundwater.
The groundwater treatment system will consist of a carbon based water treatment system with air strippers. The system will be
housed in a pre-engineered metal building for security and weather protection. Sampling will be required in 50 wells to evaluate
hydraulic containment and progress of pump and treat system, plume limits, and appropriateness of institutional control
boundaries.
04.01 Project Management (O&M)
Activity is project management for project performance, interface with regulators, interface with public, procurement, billing.
100.000 HOME LABOR
E392 Project Manager 80.00 hour 140.00 /hour 11,200
E422 Proposals Specialist / CAD 30.00 hour 72.00 /hour 2,160
N112 Administrative Assistant 120.00 hour 47.00 /hour 5,640
HOME LABOR 19,000
230.00 Labor hours
440.000 SUBCONTRACTS
E100 Meeting Displays and Handouts 1.00 Is 1,000.00 /Is 1,000
SUBCONTRACTS 1,000
700.000 OTHER DIRECT COSTS
B200 Meeting Facility Rental 1.00 Is 500.00 /Is 500
OTHER DIRECT COSTS 500
04.01 Project Management (O&M) 20,500.00 /Is 20,500
1.00 /Is 30 years 615,000
230.00 Labor hours 6900.00
04.02 Hydraulic Testing (Capital)
Hydraulic testing (slug test) of shallow and deep wells to determine hydraulic conductivities.
Additionally, screen depths of 20 selected wells will be determined by downhole well logging.
440.000 SUBCONTRACTS
D001 Slug Testing of shallow wells (<50 ft bgs) 3.00 ea 2,000.00 /ea 6,000
D002 Slug Testing of deep wells (>50 ft bgs) 10.00 ea 4,000.00 /ea 40,000
D003 Determine unknown well screen depths 20.00 ea 5,000.00 /ea 100,000
SUBCONTRACTS 146,000
04.02 Hydraulic Testing (Capital) 146,000.00 /Is 146,000
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04.09 Install Monitor Wells (Capital)
Monitor wells are needed to characterize groundwater in the depth range between 50 and 200 feet.
No monitor wells are screened in this depth interval, and very few water wells are screened this shallow.

120.000 CONSTRUCTION MANAGEMENT
E292 Field Supervisor 50.00 hour 100.00 /hour 5,000
E262 Engineer 2 50.00 hour 84.00 /hour 4,200
CONSTRUCTION MANAGEMENT 9,200

100.00 Labor hours

440.000 SUBCONTRACTS
D004 Mobilization 1.00 ea 10,000.00 /ea 10,000
D005 Install Monitor Wells 4.00 ea 60,000.00 /ea 240,000
D006 Demobilization 1.00 ea 5,000.00 /ea 5,000
SUBCONTRACTS 255,000
04.09 Install Monitor Wells (Capital) 264,200.00 /Is 264,200
4.00 ea
100.00 Labor hours 100.00
04.10 Install Extraction Wells (Capital)
Activity is installation of 6 extraction wells, assumed 250 LF depth each
120.000 CONSTRUCTION MANAGEMENT
E292 Field Supervisor 180.00 hour 100.00 /hour 18,000
E262 Engineer 2 180.00 hour 84.00 /hour 15,120
CONSTRUCTION MANAGEMENT 33,120

360.00 Labor hours

440.000 SUBCONTRACTS
D009 Mobilization 1.00 ea 10,000.00 /ea 10,000
D010 Install Extraction Wells 6.00 ea 90,000.00 /ea 540,000
D011 Demobilization 1.00 ea 5,000.00 /ea 5,000
SUBCONTRACTS 555,000
04.10 Install Extraction Wells (Capital) 588,120.00 /Is 588,120
6.00 Is
360.00 Labor hours 360.00
04.11 Install Injection Wells (Capital)
Activity is installation of 6 extraction wells, assumed 250 LF depth each
120.000 CONSTRUCTION MANAGEMENT
E292 Field Supervisor 180.00 hour 100.00 /hour 18,000
E262 Engineer 2 180.00 hour 84.00 /hour 15,120
CONSTRUCTION MANAGEMENT 33,120

360.00 Labor hours

440.000 SUBCONTRACTS
D009 Mobilization 1.00 ea 10,000.00 /ea 10,000
D010 Install Injection Wells 6.00 ea 90,000.00 /ea 540,000
D011 Demobilization 1.00 ea 5,000.00 /ea 5,000
SUBCONTRACTS 555,000
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04.11 Install Injection Wells (Capital) 588,120.00 /Is 588,120
6.00 Is
360.00 Labor hours 360.00
04.15 Pilot Study for Air Stripping (Capital)

Activity is the pilot study to select the most effective air stripping unit for operating to treat extracted groundwater.
Estimated activities include:

Field trials for Air Stripping unit.

Pilot Study Report

440.000 SUBCONTRACTS
D006 Air Stripping Field Trials 1.00 Is 50,000.00 /Is 50,000
D009 Pilot Study Report 1.00 Is 10,000.00 /Is 10,000
SUBCONTRACTS 60,000
04.15 Pilot Study for Air Stripping (Capital) 60,000.00 /ea 60,000
1.00 Is
04.17 Remedial Design (Capital)

Activity is remedial design for the Air Stripping groundwater treatment system, and
remedial design for the application of In Situ treatment to shallow and deep groundwater.

100.000 HOME LABOR
E392 Project Manager 120.00 hour 140.00 /hour 16,800
E373 Project Engineer 200.00 hour 105.00 /hour 21,000
E262 Engineer 2 200.00 hour 84.00 /hour 16,800
E422 Proposals Specialist / CAD 100.00 hour 72.00 /hour 7,200
N112 Administrative Assistant 100.00 hour 47.00 /hour 4,700
HOME LABOR 720.00 Labor hours 66,500
04.17 Remedial Design (Capital) 66,500.00 /Is 66,500
1.00 /Is
720.00 Labor hours 720.00
04.20 Install GW Treatment System (Capital)

Activity is installation of a groundwater treatment system. Assumptions:

* One system will be used for each side of the project.

* The groundwater treatment system will consist of an air stripper water treatment system with carbon polishing.
* The system will be housed in a pre-engineered metal building for security and weather protection.

120.000 CONSTRUCTION MANAGEMENT
E292 Field Supervisor 200.00 hour 100.00 /hour 20,000
E262 Engineer 2 100.00 hour 84.00 /hour 8,400
CONSTRUCTION MANAGEMENT 28,400

300.00 Labor hours

440.000 SUBCONTRACTs
D005 Install Recovery Piping 10,000.00 If 35.00 /If 350,000
D015 Jack and Bore Pipe Under Roadways 6.00 ea 7,500.00 /ea 45,000
D025 Installation of System 2.00 Is 350,000.00 /Is 700,000
D057 GW System - Startup Testing 12.00 months 600.00 /month 7,200
SUBCONTRACTs 1,102,200
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04.20 Install GW Treatment System (Capital) 1,130,600.00 /Is 1,130,600
1.00 /Is
300.00 Labor hours 300.00
04.26 Operation of Treatment System (O&M)
Activity is operation of Treatment System. Assumptions:
* Operating crew will be two persons - system will be designed to operate unattended.
* Weekly checks and adjustment - 2 hrs.
* Monthly Minor maintenance - 8 hrs.
* Annual Major maintenance - 24 hrs. (Field Supervisor included)
120.000 ATTENDED OPERATIONS
E292 Field Supervisor 24.00 hour 100.00 /hour 2,400
H212 Laborer 2 220.00 hour 39.00 /hour 8,580
E262 Engineer 2 220.00 hour 84.00 /hour 18,480
ATTENDED OPERATIONS 29,460
464.00 Labor hours
440.000 SUBCONTRACTs
D050 Operate GW System - Electricity 1.00 yrs 15,000.00 /yr 15,000
D055 Operate GW System - Chemicals 1.00 yrs 5,000.00 /yr 5,000
D060 Operate GW System - Repairs 1.00 yrs 9,000.00 /yr 9,000
SUBCONTRACTs 29,000
04.26 Operation of Treatment System (O&M) 58,460.00 /yr 58,460
1.00 /yrs 30 Events 1,753,800
464.00 Labor hours 13,920.00
04.30 Pilot Study for Selecting In Situ Methods (Capital)
Activity is the pilot study to select the most effective in situ method to apply to the source area groundwater and the
deep groundwater plume. Estimated activities include:
ISCO field trials for three chemical mix / delivery combinations.
Biostimulation application at one well in deep zone.
Bioaugmentation application at one well in deep zone.
Pilot Study Report
440.000 SUBCONTRACTS
D006 I1SCO field trials 1.00 Is 100,000.00 /Is 100,000
D007 Biostimulation field trial 1.00 Is 20,000.00 /Is 20,000
D008 Bioaugmentation field trial 1.00 Is 20,000.00 /Is 20,000
D009 Pilot Study Report 1.00 Is 15,000.00 /Is 15,000
SUBCONTRACTS 155,000
04.30 Pilot Study for Selecting In Situ Methods (Capital) 155,000.00 /ea 155,000
1.00 Is
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Feasibility Study Report - Jones Road Groundwater Plume
Total
Item Description Takeoff Qty Unit Cost Amount

04.32 Apply ISCO Chemicals (Periodic)

Activity is the initial application of chemical products to promote in-situ chemical oxidation to source area groundwater
The ISCO for the groundwater remediation will be dispersed by injection around MW-1 and MW-6 - 8 temporary injection
wells (150,000 per application) 2 applications separated by a year

440.000 SUBCONTRACTS

D014 Mobilization 1.00 Is 20,000.00 /Is 20,000
D015 Apply Chemical Oxidation to Shallow GW 1.00 Is 150,000.00 /Is 150,000
D016 Demobilization 1.00 Is 10,000.00 /Is 10,000
SUBCONTRACTS 180,000
04.32 Apply ISCO Chemicals (Periodic) 180,000.00 /ea 180,000
1.00 Is 2 Events 360,000

04.38 Apply Yearly Bioaugmentation (Periodic)

Activity is apply of bio-augmentation chemicals to ten existing unused water wells. Assume each application has a cost of $10,000

per well, or $100,000 per year. Applications will be required for 4 years. Materials to outfit well are assumed at $6,500 per well.

440.000 SUBCONTRACTS
D014 Mobilization 1.00 Is 10,000.00 /Is 10,000
D025 Apply Bioaugmentation Chemicals to 10.00 ea 10,000.00 /ea 100,000
D050 Equipment for Chemical Injection per well 10.00 ea 6,500.00 /ea 65,000
D016 Demobilization 1.00 Is 5,000.00 /Is 5,000
SUBCONTRACTS 180,000
04.38 Apply Yearly Bioaugmentation (Periodic) 180,000.00 /ea 180,000
1.00 Is 4 Events 720,000
04.40 Groundwater Sampling - Sampling (O&M)
Monitoring schedule is quarterly for 2 years, semiannually for 3 years, once a year for 10 years, and every 5 years after that
for a total of 27 sampling events. Assume 50 wells. Activity is per sampling event.
100.000 HOME LABOR
E392 Project Manager 10.00 hour 140.00 /hour 1,400
HOME LABOR 1,400
10.00 Labor hours
120.000 FIELD LABOR
E262 Engineer 2 50.00 hour 84.00 /hour 4,200
H212 Laborer 2 80.00 hour 39.00 /hour 3,120
FIELD LABOR 7,320
130.00 Labor hours
200.000 SHAW EQUIPMENT
V13 Pick-Up Truck with Fuel 4.00 day 75.00 /day 300
SHAW EQUIPMENT 300
32.00 Equipment hours
250.000 MOBILIZATION / DEMOBILIZATION
E210 Mobilization 1.00 Is 500.00 /Is 500
E220 Demobilization 1.00 Is 500.00 /Is 500
MOBILIZATION / DEMOBILIZATION 1,000
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Feasibility Study Report - Jones Road Groundwater Plume
Total
Item Description Takeoff Qty Unit Cost Amount
300.000 MATERIAL
includes air compressor and sample pump rental plus disposable tubing for each well
E100 Misc Sampling Supplies 1.00 ea 1,500.00 /ea 1,500
MATERIAL 1,500
400.000 ANALYTICAL
A001 Analytical (VOCs) 50.00 ea 250.00 /ea 12,500
A002 Analytical (VOCs) QC samples 6.00 ea 250.00 /ea 1,500
A003 Analytical (MNA Parameters) 20.00 ea 200.00 /ea 4,000
ANALYTICAL 18,000
04.40 Groundwater Sampling - Sampling (O&M) 29,520.00 /ea 29,520
1.00 /ea 27 Events 797,040
140.00 Labor hours 3,780.00
32.00 Equipment hours 864.00
04.45 Groundwater Sampling - Reporting (O&M)
One report for each sampling event.
100.000 HOME LABOR
E373 Project Engineer 40.00 hour 105.00 /hour 4,200
E392 Project Manager 10.00 hour 140.00 /hour 1,400
N112 Administrative Assistant 10.00 hour 47.00 /hour 470
HOME LABOR 6,070
60.00 Labor hours
440.000 SUBCONTRACTS
E110 Reproduction/Shipping Small Report 10.00 ea 50.00 /ea 500
SUBCONTRACTS 500
04.45 Groundwater Sampling - Reporting (O&M) 6,570.00 /ea 6,570
1.00 ea 27 Events 177,390
60.00 Labor hours 1,620.00
04.80 5 Year Project Reviews (Periodic)
The assumptions in this activity are identical to similar activities in earlier alternatives.
100.000 HOME LABOR
E373 Project Engineer 60.00 hour 105.00 /hour 6,300
E392 Project Manager 60.00 hour 140.00 /hour 8,400
E422 Proposals Specialist / CAD 20.00 hour 72.00 /hour 1,440
N112 Administrative Assistant 20.00 hour 47.00 /hour 940
HOME LABOR 17,080
160.00 Labor hours
440.000 SUBCONTRACTS
E100 Meeting Displays and Handouts 1.00 Is 5,000.00 /Is 5,000
E110 Reproduction/Shipping Small Report 10.00 ea 50.00 /ea 500
SUBCONTRACTS 5,600
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Total
Item Description Takeoff Qty Unit Cost Amount
700.000 OTHER DIRECT COSTS
B200 Meeting Facility Rental 1.00 Is 1,500.00 /Is 1,500
OTHER DIRECT COSTS 1,500
04.80 5 Year Project Reviews (Periodic) 24,080.00 /ea 24,080
1.00 ea 6 Events 144,480
160.00 Labor hours 960
04 Alternative 4 - In Situ Enhanced Pump & Treat 7,566,250
2894.00 Labor hours 29020.00
32.00 Equipment hours 864.00

WBS Alternative 4 Page 7 of 7



Appendix D

Mass Estimates

Final Jones Road Feasibility Study.docx December 16, 2009



g jo | abed | ssep\ \ sejewys sse - g xipuaddy - Apnis Ajjiqiseaq peoy ssuop

‘ybiam Jayem Ajybnol ag pjnom pue ‘awnjon Aq 30d %L > S 3Dd Pajewiisa ay} Saysjew Jey} Uuoljeqjuasuod 30d syl

‘sanAloe Buldwes JsyempunolB pue [10s Bulinp 8ls 8y} 1e punoj usaq sey

1dVYNQ ou ybnoyye ‘sesesjal 1dv¥NQ usaq aney Aew a1ay} 0s ‘Hwi| AJjIgN|OS 8y} papaadxa Jey} SUOIIBUSIUO0D Ul SWI} JOAO pases|al
usaq aAey Aew 30d ey} waiedde sawooaq )l ‘eale 90IN0S MO||eYsS 8y} Ul SSeW pajewljse ay) 0} ssew Jo abuel siy) buedwon

30d %Z  S¥ce clyl 000809L.LYvL  0Z¥SYy 0002l oov‘ce (s
30d %/ 0~ 30d psjewnss njis urydjew 9/ || €esq 0080€cees  0Cvsy 000°C1 ovL'LL (¥
0'0¢ 806 000%806 (01472174 0002l 00¢ (¢
L9l 69°. 0¥1989. 0crsy 000°C1 /91 (4
09’6 LEY 8Ge0LEY (01472174 0002l 616 (1

spunod ($)'] Bw sl19)| suojjeb /6w

30d 30d 30d swinjoA SwInjoA uone.yuasuo)n
30d
7/6W 00F‘ZE = J8Y| | 4O BWN|OA B Ul 3Dd swelb y'Z¢ 000L/(29'L«0Z + 086) = %2

‘yonw Ajisuap ayj abueyd 10U pjnom jeyl 1sow ay} Jnoge aq pjnom awnjoA Aq %z ‘JDd Jo abejuaoiad Alesyigie uy (g
(spunod 9/} | = €€9+191+18)

Jayempunolb pue |I0s ul 30 d palewnss ay} [enba pjnom jey} uoiesjussuod 30d v

(71d¥NQ) ¥eus jo ajdninw swos Jo ‘(7/6w 00z) Huwil ANjign|os 8y} sjenba ey} uonesusdouod 30d v
-o|diyinw swos Jo ‘(7/6w 29| ) uoieIUSdU0I JaJempunolb wnwixew 8y} s|enbs jey} uonesjusduod 30d V (2
‘a|diyjnw awos 1o (/6w 6 ¥6) Z00Z [Mdy wody uoiesusduod 30d palinseaw ay] (|

‘apnpoul sailjiqissod

¢pInbij eyl ul sem 304 yonw moy jng ‘30d aind jou Ajuiensd sem ji 0S

4
€

~ A~~~

*Jo]em Jo jey} sem Ajsuap pawnsse ayj pue ‘Aep Jad suojeb ¢ jo ainbiy e wolj paallep sem spunod gy69 YL
‘suoj|eb 000‘ZL Aes 'GzZ'L20°ZL S Sieak G| Jono ‘Jaem Jo suojeb g zeg o1 sajenba spunod 8469 syl
¢30d sem }l Jo yonw MoH “3Dd jou Aj@y1| ‘pinbi| 8)sem ay} sem siy} ing

30d @4e spunod |je JI pasesjad Ajjenualod spunod 947001
uonelado Jo sieak Syl
13D 81 woJj 1Y 8y ui pajou Jeak Jad spunod 8169

Ayioed j1og ayj wouy paseaay 30d JO SSeN Jo djewis]

9Zz.€l Jaquinp 3o3foid meys
sexa] ‘Ajuno) sLuey
(520dNsS) @S punyuadng |eJapad swn|d J8jJeMpunols peoy sauopr
sojewnys3 ssep
a xipuaddy

Ou| ‘|ejuswiuoliAnug meys AmNOn_Dwv 9lIS UCJtQQJw |elopa4 swn|d J8)Jempunols) peoy Sauor - D301



g Jo z abed Z SSe\ \ selewns3 sse|y -  xipuaddy - Apnig Alljiqisea{ peoy sauor
zesle Y0vZe 65.61 GG18 = pajeloossy
J9|lews jnqg ‘Jejiwis 05126 81£09 ¥16.2 G618 = Baly INoJuo)
sql ey} BY |ejo) xew an 000t 000°0L 00000} 9-MIN
0.€ 891 000291 pasn sinojuo) Q| &Inbi4
8v'e S 00S 0 90/£52Z2 90 0866/ zesLe MoJleys 06> anN
z8'.2 z29ClL 00SS 0001 €0Z¥622 90 0L018 Y0vZe MoJleys 05> 7/61 000°L
99'69L  ¥6'9. 000SS 00001 1€686EL  ¥0 86561 6G.61 MoJleys 06> 7/61 00001
96'69L 802/ 00GEEL  00000L  ¥.€1.G A 88€02 GG18 MoJleys 0G5> 7/61 000001
00049 O 00 0 0 MoJleys 06> 9-MIN
sq| By /60 /64 s19)1 suojjeb () M21yL ealy KioBaje) I12M
30d 30d  9besaay  30d uoljiw 1994 01 pajeloossy ydaq
awiN|oA MO pajeldossy
sasdij|g sinojuo) g} ainbi4 Aq pajewnys3 - 390d J9}eMpunols) mojjeys
G'6.0G) 14 81€09
Bealy pojeloossy S[IOM JO # ealy |ejo|
[ejo) Joble| asn "199} alenbs g €09 SI 8Ul| INOUOD QO0‘L Yl UIyum eale | ainbi4
sq] |ejo} 6y [e101 xewl oIy} 198} | ‘9belaAe UO 8q 0} PAWNSSE BUOZ d|qesawlad ealy Mojleys
L9V 602 000291 pasn sanjeA g0z Aleniged
vL'€6€  62'8LL  000/9L 629/90L €0 669.€ G'6.0G) MoJleys 06> 9-MIN
ZLo GO0 L°0S 629/90L €0 669.€ G'6.0G) MoJleys 05> -MIN
26C vLL 0,01 629/90L €0 669.€ G'6.0G) Mojleys 06> Z-MIN
89'G9 6,62 006.2 629/90L €0 669.€ G'6.0G) MoJleys 0G5> L-MIN
sq| By 7/6d s1a) suoj|eb (cs34) Mo1yL ealy KiobBajen [EN)
30d 30d 30d uoljjiw 1094 01 pajeloossy ydaq

awnjoA MO palelIdossy
suolesuadsuo? |19M Aq pejewn}sy - 3od J9jempunols) mojjeys

9ZZ.€1 1aqunp joafoid meys
sexa] ‘A&juno’ suueH

(520dNS) @3S punuadng |eiapa4 awn|d Jajempunols) peoy sauor
sajew}sy sse
(panunuos) g xipuaddy

"OU| ‘[EjuswUOIIAUg MBYS (520dNS) 8uS punpadng [e1opa swin|d JSJeMPUNOIS) Peoy Sauor - DIOL



g Jo ¢ abed ¢ sse|\ \ sajewnsy sse - g xipuaddy - Apnig Aljigises peoy sauop

98000  6£000 0000 96019/ 12 0S0¥.2 00609 8l 0£2-002 IS8\ €Z/ZLLHL
86000 92000  ¥€0 96019/ 12 0S0¥.22 00609 8l 0£2-002 1SSM LL9LLHL
G86L'0 00600 9Ll 960192/ 12 0S0¥.2 00609 8l 0£2-002 IS8\ 9ZLLLOL
98000 6£000 00050 960197/ 12 0S0¥.22 00609 8l 0£2-002 1SS\ €0LLLOL
98000  6£000 0000 96019/ 1'Z 0S0¥.2 00609 8l 0£2-002 IS8\ $E0LLOL
GZ88'L  /£S8°0  OLL 96019/ 12 050¥.22 00609 8l 0£2-002 1ISSM 2ZSLLYrP
00¥9'0  €0620  V'.E 96019/ 12 0S0¥.22 00609 8l 0£2-002 1ISeM\ ZhLLYEr
98000 6£000 00050  960L9/Z 12 0S0¥.22 00609 8l 0£2-002 IS8\ ZOLLIAL
/6SY'9L  9GGY L €8l GeZLY0F 801 €098cYL  GEZE9 L6 00Z> IS8\ Z0LLLLL
eYovL L1¥99'0 €91 GEZLYI0F 801 €098EYL  GEZE9 16 00Z> 1ISaM\ 90LLLLL
6¥¥0°0  ¥0Z0°0 00050  SECLv.0b 80l €098cYL  GEZE9 L6 002> IS8\ 6E0LLLL
l0¥ZL  1€8T¢€ 908 GEZLYI0F 801 €098€YL  GEZE9 16 00Z> 1SV pLOLLLL
Ll06C  6GLEL  €7C¢E GeZLY0F 801 €098EYL  GEZE9 16 00Z> IS8\ SLLLLOL
Ll91'0 €€/00 8L GEZLYI0F 801 €098€YL  GEZE9 16 00Z> 1SS\ OLLLLOL
GBESE  ZG09L  ¥6E GEZLY.0F 801 €098cYL  GEZE9 16 00Z> IS8\ Z0LLLOL
€ZL0Z  9ZL6'0  ¥'ZZ GEZLYI0F 801 €098€YL  GEZE9 16 00Z> 1SS\ 2201101
90ZL's  €zzeT 1S GeZLY0F 801 €098EYL  GEZE9 L6 002> IS8\ ZZOLIAL
¥G90'Z  19¢6'0  89Z 0ZYoSeYsE 26 GZLYEZL  06Z¥.Z gl umouxun Ise3  2060LOL
0660  28.L0 LS 0ZY0S6YE 26 GZLYEZL  06Z¥.Z 8l umouxun lse3  /Z80L0L
G8E0'0  GZL00 0000  0Zv0osS6YE 26 GZLYEZL  06ZY.Z 8l umouxun Ise3  /2/0L01
8¥90'L  628%Y'0  8Z 8e89¥Z/L  9Y 666809 £EEGEL 8l umouxun Ise3  zyolLldr
¥/200  +2L00 2.0 8e89vZIL 9P 666809 £eeGelL gl umouxun lse3  0zolLldr
vZ/0'L  v98Y'0 282 8e89¥Z/L  9Y 666809 £EEGEL 8l umouxun Ise3  pLoLLYr
ZloL'z 10860 99 0vG90G8YL Z'6€ G/8E¥ZS  00S0€Z 16 umouxun lse3  gzGLlLYr
/€910 €v/00 00050  0bS90S8YL Z6E G/8E¥ZS  00S0€Z 16 umouxun }Ise3  Gzgold
0£08°G  8L€9C €6/ 0ZYoSeYsE 26 GZLYEZL  06Z¥.Z 8l 09Z-1€2 Ise3  €060L0L
/GZL'L  GOLG0 962 8e89¥Z/L  9Y 666809 £EEGEL ] 0£2-002 Ise3  Ge80L0L
06100 98000 000S°0  8€89tZLL OV 666809 £eEGeL 8l 0£2-002 lse3  0£80L0OL
8G€Z°0  690L0 T9 8e89¥Z/L  9Y 666809 £EEGEL 8l 0£2-002 lse3  009LLYr
sq| 5| q/6d s19)1 suo|jeb (W) ealy (1)) KioBajey  yrjo II9M
30d 30d 30d uojiw  BwNjoOA pajeldossy ssawydlyl  yideqg apIs
awinjoA AM\S pPojeloossy 39d J19)empunoun daaqg

9ZZ/.¢1 1aquinp joafoid meys
sexa] ‘Ajuno) siueH
(s20dNS) 23S punyadng [eiapaq awin|d J19}empunolc) peoy sauor
sajewi}sg sse
(panunuo9) g xipuaddy

Ou| ‘|ejuswiuoliAnug meys AmNOn_Dwv 9lIS UCthajw |elopa4 swn|d J8)Jempunols) peoy Sauor - D301



g Jo 7 abed ¢ sse|\ \ sajewnsy sse - g xipuaddy - Apnig Aljigises peoy sauop

89000  L€000  +0 96019/ 12 0S0¥.2 00609 8l umousun IS8\ OVLLLOL
98000 6£000 00050  960L9/Z 12 0S0¥.22 00609 8l umouxun 1SS\ ZELLLOL
6L200 92600 TV 960192/ 1'Z 0S0¥.22 00609 8l umousun IS8\ 0ELLLOL
6ZLL'0  2ZLS00 99 960192/ 12 0S0¥.22 00609 8l umouxun 1SS\ 8LLLLOL
8Z¥0'0  ¥6L00  GC 960192/ 1'Z 0S0¥.2 00609 ] umouxun IS8\ SE0LLOL
v/GL1°0 L0076 960192/ 12 0S0¥.22 00609 8l umouxun 1SS\ 2201101
98000  6£000 0000 96019/ 12 0S0¥.2 00609 8l umousun IS8\ 8L0LLOL
98000 6£000 00050  960L9/Z 12 0S0¥.22 00609 8l umouxun 1SS\ GSOLLMrM
90LL'9  YEVO'E  LV. GeZIY0r 801 €098cYL  GEZE9 16 umouxun IS8\ GESLLYEr
6¥¥00  ¥0Z00 00050  GEZLV.OF 80l €098EYL  GEZE9 16 umouxun 1SS\ €0SLLYM
6¥¥0°0  ¥0Z0°0 00050  SE€CLv.0b 80l €098cYL  GEZE9 16 umouun IS8\ Z0ZLIAL
6¥¥00  ¥0Z00 00050  GECLV.OF 80l €098EYL  GEZE9 16 umouxun 1ISsM\ €ZLLIAA
6¥¥0°0  ¥0Z0'0 00050  SE€CLv.0v 80l €098EYL  GEZE9 16 umousun IS8\ OLLLIAL
ZeL08  Lbe9e 768 GEZLYI0F 801 €098EYL  GEZE9 16 umouxun IS8\ €Z0LIAL
¥/90'0  90€00 S0 GeZIYI0r 801 €098EYL  GEZE9 16 umousun IS8\ 0£911S3
GLGZ0 LyLL'0 8¢ GEZLYIO0F 801 €098EYL  GEZE9 L6 umouxun 1IssM\ /2911S3
/8.0  LLLZ0  €€C GEGOlE6 G'C ¥/.682¢ GoleL 8l 09Z-1€2 IS8\ ZZLLLlL
09220 S20L0  LL GEGOLEl G2 ¥/682¢ GolLEL 8l 09Z-1€2 1ISaM\ €ZLLilL
9€1G'0 62620 ST GEGOLE6 G'C ¥/682¢ GoleL ] 09Z-1€2 IS8\ ¥20L1LOL
€0L00 /Y000 0000  GES9led  GT ¥.682¢ GolLEL gl 09Z-1€2 1IS8M\ 209LLHL
€6¥Y0°0  +¥2200 v'C GEGOLEB G'C ¥/682¢ GoleL 8l 09Z-1€2 IS8\ 90LLLOL
¥89¥°'0  v2ZlZ0  82Z GEGOLEl G2 ¥.682¢ GolLeL 8l 09Z-1€2 1ISaM 6L0LLOL
vvZ6'0  Z6LY'0  GY GEGOLEB  G'C ¥/682¢ Goles 8l 09Z-1€2 IS8\ 0ELLIAL
€0L00 /Y000 0000  GES9lEB  GT ¥/682¢ GolLEL 8l 09Z-1€2 IS8\ 8LLLIAL
6GLL'C  96G6'0 €0l GEGOLEE G'C ¥/682¢ GoleL ] 09Z-1€2 IS8\ YLOLLIAL
6LL00  +¥S000 850 GEGOLEl G2 ¥.682¢ GolLEL 8l 09Z-1€2 1ISsM\ €$911S3
98000  6£000 0000 96019/ 1'Z 0S0¥.2 00609 8l 0£2-002 IS8\ pLLLLLL
98000 6£000 00050  960L9/Z 12 0S0¥.22 00609 gl 0£2-002 1ISaM\ 20LLLLlL
veGLL L€2G°0  v'29 96019/ 12 0S0¥.2 00609 8l 0£2-002 IS8\ LLOLLLL
sq| 5| q/6d s19)1 suo|jeb (W) ealy (1)) KioBajey  yrjo II9M
30d 30d 30d uojiw  BwNjoOA pajeldossy ssawydlyl  yideqg apIs
QWIN|OA MO pPdjeldossy 30d 19jempunols men_

9ZZ/.¢1 1aquinp joafoid meys
sexa] ‘Ajuno9 suueH
(s20dNS) 23S punyadng [eiapaq awin|d J19}empunolc) peoy sauor
sajewi}sg sse
(panunuo9) g xipuaddy

Ou| ‘|ejuswiuoliAnug meys AmNOn_Dwv 9lIS UCJtQQJw |elopa4 swn|d J8)Jempunols) peoy Sauor - D301



g Jo G abed ¢ sse|\ \ sajewnsy sse - g xipuaddy - Apnig Aljigises peoy sauop

‘PEOY S8UOI JO 1SOM/1SES S||aM JO Jaquinu ay) AgQ PSpIAIP ‘S| pue ‘Z| ‘| | Seinbl4 WoJ) usye)] alem sealy pa]eioossy
"'S9SSaUNOIY) puUe Seale 8)jewi)ss o) sallobeles yidep o) paubisse aiem syidap umousun Jo S|8N

cl golel 61l oooesel 8l (01 09¢-lec 1SS\
cl 00609 0c oooslcl 8l (01 0€2-00¢ IS8\
L Geece9 Ll 0005201 16 051 00¢> 1SS\
cl (014 744 14 000601 8l (01 09¢-l€c jseq
cl €eeael 9 o0ooclLs 8l (01 0€2-00¢ Iseq
L 0osoge 4 000L9v 16 0S1 00¢> Ise3
ainbi4 Baly pPaleIoossy S| ealy %/°09 ssauydly| Aiobajen yidaq

‘AloBajed yjdep oy} Jo SSOUNIY) SBWI} %/ 09 JO obejuaoiad pues [[BJOAO WO} PSJBWISS 819M SOSSBUNOIY L
JnsaJ U808l 1sow yojew o) pabueyo aiem sanjea SN

Sq| |ejol mx |e1o} xew 000G°0 01 _ummcmr_o aJoMm sanjeA dN
18 L€ egl GEly pasn sanjeA go0z Alenigaed
81250  99€Z20  ¥'GZ GEGOLEl G2 ¥/682¢ GolLeL 8l umouxun 1ISaM LELLLLL
88000 0v000 €0 GEGOlEl  G'C ¥.682¢ GoleL 8l umouun IS8 bZLLLlL
€0L00 /Y000 0000  GES9led  GT ¥.682¢ GolLEL 8l umouxun 1ISaM €0LLLLL
¥99L'0  GGZ0°0 18 GEGOlE6 G'C ¥.682¢ GoleL 8l umouun IS8\ LEOLLLL
G/8G'0 G99Z0 98¢ GEGOLEB G'C ¥/682¢ GolLeL gl umouxun 1ISaM\ SLOLLLL
0600 89100 81 GEGOlE6  G'C ¥/682¢ GoleL ] umousun IS8\ €£0LLOL
Y200  ZLL00  T'L GEGOlEl G2 ¥.682¢ GolLeL gl umouxun 1ISsM\ €20L1L0OL
€0L00 /Y000 00050  SES9LE6 ST ¥/682¢ GolLEL 8l umouun IS8\ 0Z9LLHL
GeZ0Z  LLL60 S'86 GEGOLEl G2 ¥.682¢ GolLeL 8l umouxun 1IS8M\ 8L9LLHL
98000 6£000 0000 96019/ 1'Z 0S0¥.2 00609 8l umousun IS8\ €09LLHL

sq| 5| q/6d s19)1 suo|jeb (W) ealy (1)) KioBajey  yrjo II9M
30d 30d 30d uojiw  BwNjoOA pajeldossy ssawydlyl  yideqg apIs
awWIN|OA MS pajeldossy 39d J19)empunoun daaqg

9ZZ/.¢1 1aquinp joafoid meys
sexa] ‘Ajuno) siueH
(s20dNS) 23S punyadng [eiapaq awin|d J19}empunolc) peoy sauor
sajewi}sg sse
(panunuo9) g xipuaddy

Ou| ‘|ejuswiuoliAnug meys AmNOn_Dwv 9lIS UCthajw |elopa4 swn|d J8)Jempunols) peoy Sauor - D301



g Jo 9 abed ¥ sse\ \ sejewnsy ssep - g xipuaddy - Apnis Ayjiqiseaq peoy ssuop

"own[oA Ag 30d %2Z°0 ~ 9 pinom }| ‘9|qissod swiass jey) ‘SoA
ipases|al 3Dd 8y Jo 8lewinss Ue yojew siyl seoq

|ejo] pejewnsy %001 sql 9211 By g€5

[10S MOjleyS Ul %S sq| €€9 By 282

Jsjempunols mojleys ul %6¢ sq| L9Y 6% 602
Jayempunols) desq ul %/ sq| 1§ 6y ¢

J0d Jo} sejewnse ssew apni)

s|ejol
spunod €9
By 182
€ GE/9€0€9  0000SEL 0S 0002 G0'0
Ll Z6G619€€  00002. 0S 0oL G0
8z G9ZE09S 000021 0S 00¥2 G
GOl vzzioLe 000S¥ 0S 006 0S
vel 06892 0S.S 0S GlLL 00S
30djo By |i0S jo By H 1] 2} ealy inojuo)

awnjoA Ssauwydly] Jnojuo) 6y/6w
"6 24nB14 uo paseg [10S Ul 30d JO Sse|

9ZzZ.€l 1aquinp jo9foid meys
sexa] ‘Ajuno? siueH
(520dNnS) 8s punyadng |eispad awnjd JajeMpunols peoy sauor
sojewl)s3 sse|
(panunuo9) g xipuaddy

Ou| ‘|ejuswiuoliAnug meys AmNOn_Dwv 9lIS UCthajw |elopa4 swn|d J8)Jempunols) peoy Sauor - D301



TCEQ - Jones Road Groundwater Plume Federal Superfund Site (SUP075) Shaw Environmental, Inc.

Appendix D (continued)
Contaminated Aquifer Thickness Estimates
Jones Road Groundwater Plume Federal Superfund Site (SUP075)
Harris County, Texas
Shaw Project Number 137226

Per direction from 11-12-09 email from Marilyn Long to Russell Perry:

Estimate the thickness of sand between 50 and 300 feet bgs (the depth contaminated by VC).
The overall thickness is 250 feet (300-50).

Make estimate using geophysical logs from Figure 4A, Figure 5, and Figure 6.

Well Sand 50 to 300 Commentary %
G1010016A 100 Figure 4A, C1 and C2 40%
MW-11R 138 Figure 5 55%
MW-13 147 Figure 5 59%
MW-15 183 Figure 5 73%
MW-12 172 Figure 5 and Figure 6 69%
G1012097A 185 Figure 5 left side 74%
G1012740A 140 Figure 5 right side 56%
MW-17/18 172 Figure 6 69%
MW-19 186 Figure 6 74%
G1010447C 138 Figure 6 left side 55%
G1012882A 160 Figure 6 right side 64%

Average Thickness:| 156 |feet
Percent: 62.6%
Minimum Sand: 100 G1010016A  (-36%)
Maximum Sand: 186 MW-19 (+19%)

The average thickness of the WBU between 50 and 300 feet bgs is 156 feet.
The thickness of the WBU at individual locations is highly variable, ranging from100 to 186 feet.
The WBU thickness has been approximated by adding all the individual sand layers together.
Sand layers were deposited by fluvial deposition and are highly discontinuous across the site.
Coupled with the range of Chicot Aquifer hydraulic conductivities (14 to 35 ft/day) noted in
Section 1.2.1.2, the transmissivity of the WBU from 50 to 300 feet bgs would be expected
to range from 1,400 to 6,510 ft*/day.
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TCEQ - Jones Road Groundwater Plume Federal Superfund Site (SUP075) Shaw Environmental, Inc.

Appendix D (continued)
Contaminated Aquifer Thickness Estimates
Jones Road Groundwater Plume Federal Superfund Site (SUP075)
Harris County, Texas
Shaw Project Number 137226

Estimate the thickness of sand between 50 and 260 feet bgs (the interval contaminated by PCE).
The overall thickness is 210 feet (260-50).
Make estimate using geophysical logs from Figure 4A, Figure 5, and Figure 6.

Well Sand 50 to 260 Commentary %
G1010016A 60 Figure 4A, C1 and C2 24%
MW-11R 114 Figure 5 46%
MW-13 117 Figure 5 47%
MW-15 148 Figure 5 59%
MW-12 136 Figure 5 and Figure 6 54%
G1012097A 150 Figure 5 left side 60%
G1012740A 135 Figure 5 right side 54%
MW-17/18 162 Figure 6 65%
MW-19 146 Figure 6 58%
G1010447C 114 Figure 6 left side 46%
G1012882A 120 Figure 6 right side 48%

Average Thickness:| 127 |feet
Percent: 60.7%
Minimum Sand: 60 G1010016A  (-53%)
Maximum Sand: 162 MW-17/18 (+27%)

The average thickness of the WBU between 50 and 260 feet bgs is 127 feet.
The thickness of the WBU at individual locations is highly variable, ranging from 60 to 162 feet.
The WBU thickness has been approximated by adding all the individual sand layers together.
Sand layers were deposited by fluvial deposition and are highly discontinuous across the site.
Coupled with the range of Chicot Aquifer hydraulic conductivities (14 to 35 ft/day) noted in
Section 1.2.1.2, the transmissivity of the WBU from 50 to 260 feet bgs would be expected
to range from 840 to 5,670 ft?/day.
For PCE contaminated deep groundwater, use the same % of sand applied to depth interval:
(60.7% of 150 feet equals 91 feet for 50 to 200)
(60.7% of 30 feet equals 18 feet for 200 to 230)
(60.7% of 30 feet equals 18 feet for 231 to 260)

Jones Road Feasibility Study - Appendix D - Mass Estimates \ Official Thickness Estimates Page 8 of 8



Appendix E

Water Usage

Final Jones Road Feasibility Study.docx December 16, 2009
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