
 

 

Appendix O 
Hypothetical 29-B Plan 

 
ERM’s proposed most feasible plan (MFP) is located in the main body of this document and 
complies with the Louisiana Department of Environmental Quality’s Risk Evaluation/Corrective 
Action Program (RECAP), the State’s risk-based protocol for environmental evaluation and 
remediation, Statewide Order 29-B (29-B), and LDNR’s interpretation of Order 29-B, utilizing 
recognized exceptions approved and accepted by LDNR in developing remediation plans for 
exploration and production sites. See Exhibit 1, December 12, 2018, Memorandum from John W. 
Adams to Richard P. Ieyoub. 
 
As required by LAC 43:XIX.611.F.1, this Appendix presents a hypothetical remediation plan for 
groundwater that complies with all the provisions of Order 29-B, exclusive of Subchapter 319, and 
is submitted solely in fulfillment of that requirement. Unlike its soil standards, 29-B contains no 
groundwater standards. Therefore, this Hypothetical 29-B Plan includes a theoretical cost 
estimate, if RECAP was ignored, to attempt to remediate groundwater only at the former Chevron 
operational area only to comply with the technical requirements of LAC 43:XIX.611.F.1 and ERM 
does not support or endorse such remediation as an alternative approach to RECAP. The cost 
estimate associated with this appendix represents the worst-case, unreliable and least feasible 
cost. Actual costs would be truncated if this approach was attempted because any attempt to 
operate a shallow groundwater pumping system would likely fail.  
 
Statewide Order 29-B’s standards apply to soil and do not apply to groundwater; RECAP instead 
contains the recognized and accepted treatment protocol. The implementation of this 
Hypothetical 29-B Plan would be excessive, wasteful, unnecessary, technically impracticable, 
infeasible, potentially harmful, economically unsound, unreasonable, and would result in 
significantly more damage than benefit to the property at issue. This Hypothetical 29-B Plan is 
therefore a hypothetical plan, which would be impractical or impossible to implement. Therefore, 
ERM does not support or endorse the adoption of this plan as the most feasible plan for this site 
for the following reasons:  
 

 It is unnecessary given the current condition of the Property, which meets RECAP 
standards and USEPA human health and ecological standards and continues to be used 
for its highest and best use;  

 It is technically impracticable because it would result in significantly more damage than 
benefit to the environment and public health; 

 It would ignore LDNR’s approval of risk-based standards in the 2011 LDNR/LDEQ 
Memorandum of Understanding (MOU) and in multiple MFPs including 29-B exceptions 
repeatedly issued to reviewing courts based on evidence presented at Act 312 hearings 
(see Exhibit 1); and,  

 It is not the most feasible plan to protect the health, safety and welfare of the people of 
Louisiana.  

 

ERM’s MFP includes the application of appropriate and recognized exceptions allowed under 

Section 319 of the 29-B regulations and the 2011 MOU to support the application of RECAP. 

ERM requests that the RECAP-based plan be adopted as the most feasible plan for this Property. 

The use of RECAP to determine whether and to what extent soil, sediment, and groundwater 

should be remediated has consistently been recognized by LDNR as an appropriate exception to 

29-B. Therefore, the application of RECAP to the soil, sediment and groundwater in this case is 

appropriate for the following reasons:  
 

 The 2003 RECAP document provides the comprehensive risk-based program necessary 
for fully evaluating this complex, multi-media site. The USEPA, Louisiana, and other state 



2 

 

risk-based standards have been developed and refined after Order 29-B; therefore, they 
provide standards that appropriately supplement 29-B standards; 
 

 The February 2011 Memorandum of Understanding (MOU) between the LDNR and the 
LDEQ recognizes the application of RECAP, a risk-based approach to assessing the 
need for remediation as compared to the rigid 1986 Statewide Order 29-B pit closure 
standards, which are not risk-based and do not include numeric groundwater standards. 
Furthermore, the MOU states that all site evaluation, remediation plans, or final results 
submitted pursuant to RECAP Management Option 3 (MO-3) assessments, or 
addressing air, surface water, water bottoms (sediments), or non-29-B parameters shall 
be forwarded to LDEQ for review and comment; and 
 

 The extensive, site-specific Human Health and Ecological Risk Assessments performed 

by Chevron’s experts in this case demonstrate that the site poses no unacceptable risk to 

human health and the environment. As outlined in the LDEQ RECAP preamble, risk to 

human health and the environment is the primary consideration when remedial decisions 

are made. The full RECAP Risk Assessment and Ecological Assessment findings fully 

support an MFP with exceptions to Statewide Order 29-B (i.e., use of the more rigorous 

and widely-accepted RECAP standards).  
 
This Hypothetical 29-B Plan is not appropriate and should be rejected because, as identified in 
the US National Contingency Plan (NCP), the ultimate selection of a remedy by the agency is 
dependent upon five primary balancing criteria including (1) long-term effectiveness and 
permanence; (2) reduction of toxicity, mobility, or volume through treatment, (3) short-term 
effectiveness, (4) implementability, and (5) cost. Rigid application of Order 29-B (i.e., 
implementation of this Hypothetical 29-B Plan), is not consistent with these criteria. If two 
remedies are equally feasible, reliable, and provide the same level of protection, then the most 
cost-effective remedy should be selected. Both the capital and long-term operational and 
maintenance costs for the remedial period must be considered. The most expensive remedy is 
not always the most feasible or best approach. Furthermore, this Hypothetical 29-B Plan uses an 
approach consistent with the Hypothetical 29-B Plan provided with the Limited Admission Plan in 
the Hero Lands Company, L.L.C. vs. Chevron U.S.A. Inc, et al. matter, which was considered and 
rejected by LDNR. 
 
This Hypothetical 29-B Plan should be rejected for the following additional reasons: 
 

 The E&P development on the property by Chevron or its predecessors occurred well 
before the introduction of modern environmental regulations, including the Order 29-B pit 
closure rules promulgated in 1986. Therefore, strict application of Order 29-B, as 
opposed to Louisiana’s risk-based RECAP standards, is not reasonable. 
 

 Due to the unique site setting, numerous natural environmental conditions may impede 
the implementabilty or practicality of shallow groundwater remediation in the former 
Chevron operational area. The former Chevron operational area can only be accessed by 
boat (approximately 9 miles from Pigeon Landing Boat launch), and all equipment must 
be transported by barge or boat. Groundwater in the 30-foot Zone has never been used 
on the Property or in a one mile radius of the Property and it is not a viable future 
resource due to low yield and naturally poor quality. Furthermore, since active E&P 
operations have ceased in the area there is no electrical power source and no 
infrastructure (i.e. docking facilities, restrooms, shelter, etc.) 
 

 The shallow 30-foot Zone that starts at a depth of between approximately 23 and 36 feet 
below the ground surface (bgs) or below the mud line (bml) is a Class 3 aquifer. This 
zone has a very low hydraulic conductivity (average of 0.33 feet per day) and 
consequently a very low yield (211 gallons per day [GPD]). The low hydraulic conductivity 
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in this zone demonstrates not only that it is unsuited as a source of usable water, but also 
that it would be infeasible to treat through a long-term, large scale pumping remedy. 
 

 The 30-foot Zone is highly variable laterally, which would further impede the ability to 
recover groundwater in some areas on the site. This is demonstrated by the very low 
yield in well JLS-11 (went dry multiple times during low-flow pumping test with an 
estimated well yield of 77 GPD). 
 

 The shallow water-bearing zone has naturally poor water quality, with iron and 
manganese concentrations greatly exceeding the EPA Secondary Maximum 
Contaminant Levels (SMCLs). An attempt to reduce constituents to background levels 
will likely not achieve any benefit; further, the remedy would not make the water desirable 
to drink because iron and manganese would naturally remain above SMCLs, and arsenic 
would naturally remain above the EPA Maximum Contaminant Level (MCL). 
 

 The 50-foot Zone underlying the Property that occurs at depths below approximately 40 
feet bgs or bml is Class 3 groundwater based a steady state low flow pumping test 
performed by ICON. From a practical standpoint, water well drillers would not install 
water wells in this discontinuous zone due to its fine-grained nature and naturally 
occurring arsenic, iron, and manganese; therefore, it is not a viable future groundwater 
resource. This water-bearing zone has not historically been utilized as a source of 
drinking water or other purposes at the Property, and shows no evidence of impacts. 
 

 Based on a search of LDNR’s SONRIS database, no registered water wells were 
identified within a one-mile radius of the Property. The nearest registered water wells are 
approximately 3 miles northwest of the Property (approximately 6.5 miles from the former 
Chevron operational area) and are 180 to 195 feet deep and reportedly screened in the 
Atchafalaya aquifer, the only Class 1 aquifer underlying the property. Based on water well 
driller logs from these wells, the sandy Atchafalaya aquifer is first encountered from 107 
to 150 feet below ground surface (bgs) and is overlain by clay.  
 

 A groundwater remedy of the magnitude required to attempt to fully comply with Order 
29-B is technically impracticable (not able to achieve end goals in a reasonable time 
frame). 
 

 Implementation of this Hypothetical 29-B Plan would destroy portions of a thriving 
wetland ecosystem in the effort to attain groundwater concentrations that would provide 
no environmental benefit. 
 

 The Hypothetical 29-B Plan remedy would result in an increased risk of environmental 
damage from transportation and disposal of recovered groundwater; 
 

 The implementation of this Hypothetical 29-B Plan would do nothing to change the 
current or reasonably anticipated future use of the Property and would, in fact, impede 
use of the Property for the duration of the remedy. 
 

 The hypothetical remediation area is located in a remote, submerged wetland 

environment that would impede the installation and maintenance of wells and other 

equipment. The limited available surface locations for recovery wells and other 

associated equipment would likely prevent the strategic positioning of wells and impede 

the ability to effectively target impacted areas; 
 

 The risks posed by implementation of a massive Hypothetical 29-B Plan are significant 
and must be considered. They include destruction of healthy wetland areas as a result of 
installation and operation of a groundwater remediation system, potential for subsidence 
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due to the extraction of large volumes of shallow groundwater, and significant safety risk 
due to working with heavy equipment over water or offloading equipment from a barge to 
land. 
 

 Pits closed prior to January 20, 1986, are not considered existing pits subject to Order 
29-B standards. ERM has not identified any pits in the Chevron operational area, and all 
operations ceased in 1978. Thus, implementation of this Hypothetical 29-B Plan is not 
appropriate. 
 

 Approximately 80 years of E&P activities (from 1941 to present) were authorized by the 
lessor to extract the maximum amount of oil and gas from the property at issue. Although 
these long-term industrial operations, as expected, have left an industrial footprint on the 
Property (which remains an active oil and gas E&P site outside of the former Chevron 
operational area), that footprint has not affected the past, current or reasonably 
anticipated future highest and best use of the Property and does not pose an 
unacceptable risk to human health or the environment; 

 

 The Property is remote, accessible only by boat, frequently flooded and generally poorly 
suited to support a large-scale groundwater pumping program. This would impede the 
implementation of many features of such a program (e.g., providing electrical hookups, 
installation of equipment, transporting and disposing recovered groundwater, and access 
to the Property for regular system monitoring and maintenance, etc.). 

 
For these reasons, ERM does not support the implementation of this Hypothetical 29-B Plan. 
ERM recommends the adoption of its proposed remediation plan that applies RECAP (as 
provided for in the 2011 Memorandum of Understanding between LDNR and LDEQ).  

 
The Hypothetical 29-B Plan is based on the following scope and general assumptions. 
  

 Salt parameters in soil are agronomic standards established to promote the growth of 
crops and other vegetation under 29-B and therefore only apply to the effective root zone 
(See July 19, 2000 LDNR Decision on MAR Services Site Remediation [Exhibit 2]). 
Based on a root zone study performed by Dr. Luther Holloway and Mr. Patrick Ritchie on 
the Property, baldcypress exhibited effective root zones (ERZs) between 12 and 14 
inches bgs. ERZs for tupelo gum ranged from 11 to 24 inches bgs. Furthermore, there 
are no 29-B standards for salt parameters in submerged wetland settings. Based on the 
ERA, the wetlands and adjacent areas on the Property are characterized as submerged 
wetlands and are discussed in Dr. Connelly and Dr. Rogers’s ERA expert report. 
Therefore, soil and sediment samples were compared to Statewide Order 29-B standards 
for land treatment in submerged wetlands. 
 

 Sampling results indicate that only one soil/sediment sample in the vicinity of the former 
Chevron operational area exceeded a 29-B submerged wetland standard, and was not 
confirmed in split or subsequent samples. Arsenic was detected in JLS-2 in the 6-8’ 
interval at a concentration of 10.5 mg/kg, which slightly exceeds the 29-B standard of 10 
mg/kg. However, this detection was not confirmed in ICON’s split sample (4.4 mg/kg) or 
in the 5-11’ interval sample (5.48 mg/kg in ERM’s sample and 4 mg/kg in ICON’s split 
sample). Therefore, remediation of soils is not necessary under 29-B regulations. 
 

 Evaluation and remediation to address groundwater where concentrations indicate any 
increase in concentrations over background (which has not been established for the 
property). This is based on the assumption that Statewide Order 29-B requires that 
groundwater be remediated to background conditions, regardless of risk or lack of risk 
posed by the conditions, which is contrary to modern EPA and state risk-based 
regulations and guidance. 
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 Target groundwater chloride concentrations are based on an estimated background 
chloride concentration of approximately 250 mg/L based on monitoring wells on the site. 
This estimated background concentration also corresponds with the EPA SMCL of 250 
mg/L. The extent of this area was estimated based on extrapolated data and is shown on 
Figure O-1. 
 

 This Hypothetical 29-B Plan for groundwater relies on an estimated capture zone for 
each recovery well based on U.S. EPA., 1987, Guidelines for delineation of wellhead 
protection area, EPA 440/6-87-010, Washington, D.C., Office of Groundwater Protection, 
along with various other assumptions outlined in Table O-1. These assumptions would be 
further evaluated after the Initial Remediation Well Installation, Pump Test, and Pilot 
Evaluation component of the remedy. It is anticipated that this initial step in the remedy 
would demonstrate that the implementation of the full Hypothetical 29-B Plan would be 
impractical or impossible; 
 

 
The following steps would be implemented as part of this Hypothetical 29-B Plan: 
 

 Submit a plan to LDNR Office of Conservation for assessment and design activities; 

 Apply for Coastal Use Permit and U.S. Army Corps of Engineers Wetlands Permit for 
assessment and remediation activities; 

 Perform Initial Remediation Well Installation, Pump Test, and Pilot Evaluation to obtain 
data needed to design a groundwater pumping system, if practical and possible; 

 Perform design activities for groundwater pumping; 

 Submit a detailed implementation plan to LDNR OOC for remediation activities; 

 Revise, if necessary, the Coastal Use Permit and U.S. Army Corps of Engineers 
Wetlands Permit applications; 

 Install saltwater disposal well for on-site disposal of extracted groundwater; 

 Install groundwater extraction wells; and, 

 Install groundwater recovery system and operate for a period of up to 30 years.  
 
It has been assumed that the groundwater pumping remedy in the hypothetical plan will continue 
for a period of up to 30 years. Although estimates based on the currently available data suggest 
that the remedy may extend slightly beyond 30 years, the time frame cannot be determined until 
pump tests and pilot testing is complete. The 30-year-time frame is consistent with EPA guidance 
on estimating the costs for groundwater pump and treat remedies. Similarly, the number of 
recovery wells needed to implement the groundwater pumping remedy cannot be determined 
until pump tests and pilot testing is completed. The cost estimates assume the number of 
recovery wells based on estimated capture zones calculated from EPA wellhead protection 
equations and the total estimated impacted area. In reality, the ability to implement groundwater 
pumping from numerous wells would likely be impeded by the limited ability to install and operate 
recovery wells within wetland areas and/or canals, recovery wells pumping dry over time due to 
close spacing, and very low yield in some portions of the highly variable and discontinuous 30-
foot Zone. 
 
The details of this hypothetical plan and estimated implementation cost are included in Table O-1.  
 
The hypothetical schedule for implementing this Hypothetical 29-B Plan would be generally as 
follows: 
 

 Submit a Coastal Use Permit (CUP) application – approximately 60 days after adoption of 
this Hypothetical 29-B Plan; 

 Receipt of the CUP would require at least 3 to 6 months, if it was possible to obtain 
LDNR Office of Coastal Management and U.S. Army Corps of Engineers approval; 



6 

 

 Groundwater assessment activities (pilot testing) would require approximately 3 months 
to complete; 

 Groundwater treatment system design and installation would require approximately 6 
months to complete; and, 

 The groundwater extraction and disposal would be performed for up to 30 years.  
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Figure O-1
Hypothetical 29-B Groundwater Remediation Area

Jeanerette Lumber & Shingle Co., LLC
v. ConocoPhillips Company, et al.

Bayou Pigeon Oil & Gas Field
Iberia Parish, Louisiana

Notes:
Units are mg/L.
Blue labels - ERM Samples, Orange labels - ICON Samples, Green labels - HET Samples
7/6/2019 Aerial via USGS Earth Explorer (https://earthexplorer.usgs.gov/).

Sample ID
Sample Date
Company 1 / Company 2
Cl: Result 1 / Result 2



Volume Calculations Unit Value

Impacted Thickness (b) feet 4.0

Porosity (n) unitless 0.3

Area of Plume (A) square feet 293,426

Pore Volume cubic feet 352,111

Pore Volume gal 2,633,975

Retardation Factor (Rf) unitless 1

Target Concentration (Cf) mg/L 250

Initial Concentration (Co) mg/L 8923

Number Pore Volumes unitless 3.57

Recovery Volume gallons 9,416,237 Calculated: Recovery Volume = Pore Volume * Number Pore Volumes

Recovery Well Calculations

Aquifer Pumping Rate gallons per minute 0.147 Geometric mean of well yield in 30-foot Zone based on slug test results

Aquifer Pumping Rate (Q) ft
3
/day 28.30

Time (t) days 3,650 Assume 10 years

Estimated Radius (r) feet 166 Calculated:                        (EPA, 1987)

Estimated Capture Zone Area square feet 86,072 Calculated

Estimated Number of Recovery Wells unitless 4 Calculated: Area of Plume / Estimated Capture Zone Area

Time Calculations

Groundwater Recovery Rate gallons per day 847 Calculated: Pumping Rate * Number of Wells

Recovery System Operation Time years 30 Assume 30 years based on EPA (calculated value [Recovery Volume / Recovery Rate] is ~30.5 years])

Other Assumptions

Well Depth feet 30

Well Diameter inch 4

Initial RW Installation, Pump Test, and Pilot Evaluation (1 RW and 1 MW) Unit Cost Units Quantity Cost

Coastal Use Permit Application $5,000 unit 1 $5,000 ERM Estimate

Sonic Drill Rig (includes mobilization/demobilization, well materials, crew, and per diem) $35,955 lump 1 $35,955 04/13/2021 Walker Hill Estimate

Barge Mobilization/Demobilization $12,863 unit 1 $12,863 ERM Estimate, Zealous Invoice

Barge Day Rate and Crew (includes barge, crew boat, tug boat, and fuel) $3,850 day 4 $15,400 ERM Estimate, Zealous Invoice

1/2 HP 4.4 GPM Well Pump, Motor, and Control Box $2,000 unit 1 $2,000 ERM Estimate, https://www.mrosupply.com/, plus control box and installation

ERM Oversight, Development, and Equipment $1,500 day 4 $6,000 ERM Estimate

ERM Labor for 24-Hour Pump Test $5,000 day 1 $5,000 ERM Estimate

Barge Day rate and Crew for 24-Hour Pump Test $5,150 day 1 $5,150 ERM Estimate, Zealous day rate with cost of crew boat, captain, and fuel doubled

Data Loggers for Pump Test $2,000 unit 2 $4,000 ERM Estimate

55-Gallon Drums for Purge Water and Soil IDW $63 unit 12 $756 ERM Estimate, Walker Hill Estimate

Purge Water and Soil IDW Drum Disposal $150 unit 12 $1,800 ERM Estimate, Aaron Oil (LA Wetlands), assume 7 drums soil, 5 drums water

Data Evaluation and Reporting $7,500 unit 1 $7,500 ERM Estimate

Initial RW Installation, Pump Test, and Pilot Evaluation Subtotal $101,424

Approximate bottom of 30-foot Zone

Assumed

Cost Basis

Basis

Approximate average 30-foot Zone thickness where encountered

Assumed

Area of extrapolated (estimated) 250 mg/L contour

Calculated: Pore Volume = b * n * A

Calculated: Unit conversion

Constant value for chloride

Estimate - background samples ~250 mg/L

Average of ICON and ERM Splits for wells in 250 mg/L contour

Calculated:  Number Pore Volumes = -Rf * ln(Cf/Co)

Calculated: Unit conversion

Iberia Parish, Louisiana   

Table O-1

Groundwater Remediation: 30-foot Zone - Target Chloride 250 mg/L (Hypothetical 29-B Plan)

Jeanerette Lumber & Shingle Co., LLC v. ConocoPhillips Company, et al.

Bayou Pigeon Oil & Gas Field

r =
𝑄𝑡

𝜋𝑏𝑛

Page  1 of 2



Iberia Parish, Louisiana   

Table O-1

Groundwater Remediation: 30-foot Zone - Target Chloride 250 mg/L (Hypothetical 29-B Plan)

Jeanerette Lumber & Shingle Co., LLC v. ConocoPhillips Company, et al.

Bayou Pigeon Oil & Gas Field

Additional RW Installation(3 RWs) Unit Cost Units Quantity Cost

Sonic Drill Rig (includes mobilization/demobilization, well materials, crew, and per diem) $46,125 lump 1 $46,125 04/13/2021 Walker Hill Estimate

Barge Mobilization/Demobilization $12,863 unit 1 $12,863 ERM Estimate, Zealous Invoice

Barge Day Rate and Crew (includes barge, crew boat, tug boat, and fuel) $3,850 day 5 $19,250 ERM Estimate, Zealous Invoice

55-Gallon Drums for Purge Water and Soil IDW $63 unit 12 $756 ERM Estimate, Walker Hill Estimate

Purge Water and Soil IDW Disposal $150 55-gallon drum 12 $1,800 ERM Estimate, Aaron Oil, assume 10 drums soil, 2 drums water

1/2 HP 4.4 GPM Well Pump, Motor, and Control Box $2,000 unit 3 $6,000 ERM Estimate, https://www.mrosupply.com/, plus control box and installation

Solar Panel, Batteries, and Installation $20,000 unit 4 $80,000 ERM Estimate, solarelectricsupply.com

ERM Oversight, Development, and Equipment $1,500 day 5 $7,500 ERM Estimate

Satellite Telemetry Pump and Tank Monitoring System Equipment and Installation $17,869 lump 1 $17,869 Alert Systems Technologies Quote

Additional RW Installation Subtotal $192,163

On-site Disposal Capital Costs Unit Cost Units Quantity Cost

Disposal Well $400,000 unit 1 $400,000 ERM Estimate, Peak Energy, scaled from 3000' injection depth to 1000' injection depth

Three-inch Flowline at 1,000 Linear Feet to Connect to SWD $30 feet 1,000 $30,000

15,000 Gallon Storage Tanks $15,000 unit 2 $30,000 ERM Estimate, Peak Energy

Pumps, Piping, and Electrical $100,000 unit 1 $100,000 ERM Estimate, Peak Energy

On-site Disposal Capital Costs Subtotal $560,000

Recovery Operation and Maintenance Unit Cost Units Quantity

Quarterly

or Annual Cost

Personnel (O&M) $75 hr 72 120 $648,000 ERM Estimate - Assumes 12 hours visit once a month, plus monthly response visits

Crew Boat with Captain $1,200 unit 6 120 $864,000 ERM Estimate/Zealous Invoice - Assumes 2 days per month

Project Management $120 hr 20 120 $288,000 ERM Estimate - Assumes 20 hours per quarter

Satellite Telemetry System Operation Usage Fee $105 month 3 120 $37,800 Alert Systems Technologies Quote

Satellite Telemetry System Maintenance and Equipment Replacement $1,191 year 1 30 $35,739 ERM Estimate - Assumes replacing entire system two times over the life of the project

Pump Replacement $2,000 year 1 30 $60,000 ERM Estimate - Assumes replacing 1 pump per year

Solar Equipment Replacement $20,000 unit 4 1 $80,000 ERM Estimate - Assumes replacing solar equipment one time (in year 20)

Solar System Battery Replacement $8,000 unit 4 4 $128,000 ERM Estimate - Assumes replacing batteries every 5 years

Miscellaneous Equipment $2,000 year 1 30 $60,000 ERM Estimate

Annual Sampling $2,000 year 1 30 $60,000 ERM Estimate

Recovery Operation and Maintenance Subtotal $2,261,539

On-site Disposal Operation and Maintenance (Annual) Unit Cost Units Quantity Years Cost

SWD Fuel Consumption $3.00 gallon 600 30 $54,000 ERM Estimate

SWD Maintenance $1,000 year 1 30 $30,000 ERM Estimate

Pumps, Piping, and Electrical Replacement $10,000 year 1 30 $300,000 ERM Estimate, Peak Energy

Chemical Treatment (Biocide) $10,000 year 1 30 $300,000 ERM Estimate, Peak Energy

Acid Wash SWD ($100,000 every five years) $20,000 year 1 30 $600,000 ERM Estimate, Peak Energy

On-site Disposal Operation and Maintenance (Annual) Subtotal $1,284,000

Project Management and Reporting Unit Cost Units Quantity Years Cost

Project Management $5,000 year 1 30 $150,000 ERM Estimate

Data Evaluation and Reporting $15,000 year 1 30 $450,000 ERM Estimate

Project Management and Reporting Subtotal $600,000

Total Cost - 30 Years of Operation $4,999,126

Cost Basis

Cost Basis

Cost Basis

Cost Basis

Cost Basis

ERM Estimate, Peak Energy (assume 4 wells at an average distance of 250' from tanks)
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