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INTRODUCTION 

Pursuant to the Commission's July 23, 1999, Order, CLI-99-22, slip op. at 24, 50 

NRC _(July 23, 1999), Intervenors Eastern Navajo Dine Against Uranium Mining .. 

("ENDAUM") and Southwest Research and Information Service ("SRIC") hereby reply 

to the Response Briefs filed by Hydro Resources Inc. ("HRI") and the Nuclear 

Regulatory Commission (''NRC" or "Commission") Staff regarding financial surety 

issues. The record is quite clear that the NRC Staff issued a license to HRI without first 

requiring compliance with either of the Commission's regulations for decommissioning 

financing, Criterion 9 of Appendix A to Part 40 or 10 C.F.R. § 40.36. Therefore, the 

license was issued unlawfully and should be revoked. 

ARGUMENT 
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I. THE NRC STAFF UNLAWFULLY ISSUED A LICENSE TO HRI 
WITHOUT REQUIRING HRI TO SATISFY CRITERION 9 OF 
APPENDIX A TO PART 40 OR 10 C.F.R. § 40.36. 

In CLI-99-22, the Commission ruled that Criterion 9 of Appendix A to Part 40, 

rather than 10 C.F.R. § 40.36, governs decommissioning financing for the Crownpoint 

Project. Id., slip op. at 22. The Commission also posed two questions directed to 

whether HRI' s license application complied with the requirements of Criterion 9. Id., 

slip op. at 24. In their Brief, the Intervenors demonstrated that the HRI license was 

issued improperly, without approval of any decommissioning plan or cost estimate for the 

Crownpoint Project, and that it is inappropriate and unlawful for the Staff to postpone its 

review of such information until after licensing. 

In its response, HRI argues that Criterion 9 does not require pre-licensing 

submission and approval of decommissioning plans. The Staff supports this position, but 

also argues that Criterion 9 is not applicable to in situ leach ("ISL") mining, because it 

does not generate "tails." Therefore, the Staff contends that it lawfully applied 10 C.F.R. 

§ 40.32 to allow HRI to defer the submission of decommissioning funding information. 

NRC Staff Brief at 17. The Staffs argument constitutes a complete reversal of its 

previous position that Criterion 9 applies to the Crownpoint Project. See CLI-99-22, slip 

op. at 22 ("The Staff has acknowledged that the financial assurance requirements in 

Criterion 9 of Appendix A to Part 40 do in fact apply to HRI.") 

As discussed below, neither of these arguments has merit. If, as the Commission 
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has ruled, Criterion 9 is applicable to the Crownpoint Project, it does not permit the 

deferral of a determination of the adequacy of decommissioning funding until after 

licensing. If Criterion 9 does not apply, as the NRC Staff argues, then the Staff must 

apply 10 C.F.R. § 40.36, which calls for essentially the same information as Criterion 9, 

and clearly requires the information to be submitted before licensing. HRI has satisfied 

neither Criterion 9 nor section 40.36. Whichever of these two regulations the 

Commission ultimately deems applicable, one thing is clear: the Staff lacks the 

discretion it claims to fashion its own loose regulatory scheme under 10 C.F.R. § 40.32. 

A. The Staff's Issuance of HRl's License Violated CriteriOn 9 of 
Appendix A to 10 C.F.R. Part 40. 

As the Commission recognizes in CLI-99-22, Criterion 9 of Appendix A to Part 

40 requires that a decommissioning plan "must be submitted by the applicant along with 

its environmental report, prior to licensing." Id., slip op. at 22. Both HRI and the NRC 

Staff concede that no such Commission-approved decommissioning plan exists for the 

Crownpoint Project or any portion thereof. HRI's Brief at 15, NRC Brief at 13-14. In 

fact, shortly after the Intervenors filed their appellate brief before the Commission, the 

NRC Staff issued a Request for Additional Information ("RAI") to HRI, which seeks the 

very information that Criterion 9 required to be submitted prior to licensing. 1 Thus, the 

1See Letter from John J. Surmeier, NRC, to Richard F; Clement, Jr., HRI, re: Restoration Costs 
and Surety Review Submittals (August 31, 1999). Enclosure 1 to the letter is the U.S. Nuclear 
Regulatory Commission Staff Request for Additional Information Concerning Hydro Resources, 
Inc.'s Proposed Surety Submittals. Enclosure 2 is a sample restoration/reclamation surety cost 
estimate. The Surmeier letter and its enclosures are attached to this brief as Exhibit 1. See also 
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record on this appeal clearly establishes that the NRC Staff unlawfully issued a license to 

HRI, in violation of Criterion 9 to Appendix A. 

Completely ignoring the holding of CLI-99-22, HRI and the Staff attempt to 

justify HRI's failure to support its license application with any decommissioning plan, by 

contending that Criterion-9 does not require the submission of the information until the 

eve of operation. HRI Brief at 4, NRC Brief at 12. 

HRl and the Staff both argue that by using the term "licensee" instead of 

"applicant" in Criterion 9, the Commission demonstrated its intent that Criterion 9's 

requirements would only apply to already-licensed facilities. HRI Brief at 5, NRC Brief 

at 5. Thus, in their view, Criterion 9 allows licensees to defer submittal of 

decommissioning-plans, as long as they are submitted before operations begin. Id. This 

argument is defective, for several principal reasons. First, it ignores the Commission's 

express holding in CLI-99-22, that decommissioning plans must be submitted "prior to 

licensing." Id., slip op. At 22. Second, the argument ignores the regulatory history of 

Appendix A. In promulgating Appendix A, the Commission repognized that it was 

necessary to regulate both existing and prospective operations. See preamble to Final 

Rule, Uranium Mill Licensing Requirements, 45 Fed. Reg. 65,521, 65,523 (October 3, 

1980 ("It is critically important that the siting and desigil criteria of the regulations be 

implemented for new facilities so that mistakes of the past are not repeated.") 

discussion in Section II below. 
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Finally, HRI's and the Staff's position is inconsistent with the Generic 

Environmental Impact Statement ("GEIS") for uranium milling, which discusses the 

importance of conducting the review of decommissioning funding documents before 

licensing. NUREG-0706, Final Generic Impact Statement on Uranium Milling at 12-5 

(April, 1979). See also GEIS at 12-27. 

HRI's and the Staff's attempts to discount the significance of the GEIS are 

without merit. For instance, HRI argues that the GEIS creates no enforceable 

requirements. HRI Brief at 6. Obviously, the GEIS does not constitute a regulation that 

is "enforceable" per se. It does, however, have significant binding effect in two respects. 

First, the GEIS is the Commission's designated vehicle for explaining the "detailed basis 

for the criteria" in Appendix A to Part 40. See Intervenors' Brief at 9, note 4, citing 45 

Fed. Reg. 65,521, 65,529 (October 3, 1980). Thus, its precedential effect is equivalent to 

the preamble to the Final Rule that established Appendix A . 

Moreover, the GEIS constitutes the National Environmental Policy Act ("NEPA") 

analysis on which the Commission relied for the promulgation of Appendix A. In the 

GEIS, the Commission evaluated a set of proposed regulations and determined that they 

would provide environmental protection consistent with the requirements of NEPA. (See 

GEIS, Section 1, Purpose and Scope of Statement, at page 2). In particular, as discussed 

above, the GEIS specifically anticipated that for prospective operations, 

decommissioning funding issues would be reviewed at the time of licensing. The GEIS 
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also anticipated that the public would have an opportunity to participate in the 

determinations. Id. at 12-15 ("Opportunity for public hearings should be provided in any 

mill or mill tailings licensing case.") If, as HRI argues, the Commission substantially 

changed Appendix A after publication of the GEIS to alter the requrrement for 

submission of decommissioning plans by license applicants, then the GEIS no longer can 

be found to support Appendix A for purposes of compliance with NEPA. Under the 

circumstances, a new GEIS would have to be prepared that evaluates the significant 

change in the regulations. 

B. The Staff's Actions in This Proceeding Are Inconsistent With Staff 
Guidance and Previous Staff Precedents. 

In their August 13, 1999 Brief, the Intervenors cited NUREG-1569, Draft 

Standard Review Plan for In Situ Leach Uranium Extraction License Applications 

(September 1997), as well as examples of previous NRC Staff reviews of license 

applications for Criterion 9 compliance, for the proposition that the Staff has departed 

from its own guidance and practice in this case. Intervenors' Brief at 10-11. In response, 

HRI argues that the Draft Standard Review Plan "does not establish immutable 

requirements for regulatory compliance," and that the Commission should strike the 

documentation provided by Intervenors of other NRC Staff reviews. HRI Brief at 8-9. 

These arguments lack merit. 

First, the Intervenors have never contended that the Draft Regulatory Guide 

' 
constitutes binding precedent. Rather, it constitutes persuasive evidence of the Staffs 
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longstanding interpretation of Criterion 9 through its practice in implementing Criterion 

9. The fact that the Staff has now deviated from the norm is an indicator that the Staffs 

actions in licensing HRl constitute an aberration rather than a valid and consistent 

interpretation of the regulations. 

Second, the attachments to the Intervenors' brief should be considered, because 

they are offered as legal and policy precedents rather than factual evidence in this 

proceeding. None of the examples discussed in the attachments directly relate to the HRl 

proceeding, and thus they do not constitute supplements to the evidentiary record: 

Rather, these attachments provide information regarding legal precedents in the 

interpretation of the Commission's own regulations. Although the Staffs decisions are 

not legally binding precedents, contemporaneous Staff interpretations of Appendix A to 

Part 40 shed light on the Staffs understanding of the meaning of its own regulations.2 

C. HRI Was Required to Satisfy Either Criterion 9or10 C.F.R. § 40.36, 
But Satisfied Neither Requirement. 

Apparently recognizing the weakness of its claim that Criterion 9 permits a 

license applicant to postpone submission of a decommissioning plan until after licensing, 

the NRC Staff takes the position that Criterion 9's requirement for a decommissioning 

2In contrast to the attachments to the Intervenors' initial brief, the attachment to this Reply 
Brief does constitute relevant evidence that has not been included in the evidentiary record of 
this case. The Commission has recognized that such evidence may be considered where 
evidence is "newly discovered and tended to show that significant testimony in the record was 
false." Toledo Edison Co., ALAB-430, 6 NRC 457, 459 (1977). Accordingly, Exhibit 1 to this 
brief should be accepted as relevant and probative new evidence by the Commission. 
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plan does not apply at all. NRC Staff Brief at 6-7. This constitutes a complete reversal 

of the position taken by the Staff in its February, 1999, response to the Intervenors' 

evidentiary presentation, in which the Staff unequivocally argued that Criterion 9 is the 

governing regulation.3 NRC Staffs Response to Intervenors' Presentations on Technical 

Qualification, Financial and Decommisioning Issues at 4 (February 18, 1999) (''NRC 

Staff Response"). 

According to the Staff, HRI produces no "tailings," and therefore is not subject to 

Criterion 9's requirement for a decommissioning plan. Under the Staffs reasoning, it is 

logical to conclude that an ISL mine is not a "milling operation" as defined in 10 C.F.R. § 

40.4, because it produces no tailings.4 

The NRC Staff appears to have come full cirCle, into agreement with the 

Intervenors' position that ISL mining is not subject to Criterion 9 because it is not a 

"milling operation." See ENDAUM's and SRIC's Brief in Opposition to HRI's 

Application for a Materials License With Respect to Financial Assurance for 

3The Staff tries to downplay its complete reversal by suggesting that "some" aspects of 
Criterion 9 apply to ISL mining. NRC Staff Brief at 10, note 13. According to the Staff, it has 
"previously emphasized in this proceeding that not all of the Criterion 9 provisions apply to ISL 
mining." Id., citing NRC Staff Response at 5-8. However, nothing in this section of the NRC's 
February, 1999, Response even hints that the Staff considered any portion of Criterion 9 to be 
inapplicable. · 

4Although the Intervenors essentially agree with the NRC Staff that Criterion 9 is a poor fit for 
ISL mining, they submit that the Staffs reading of Criterion 9 is both narrow and tortured. See 
NRC Staff Brief at 5-7. 
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Decommissioning at 3 (January 11, 1999). The Staff, however, fails to follow this 

reasoning to its logical and inevitable conclusion: if Criterion 9 does not apply, then 10 

C.F.R. § 40.36 must apply. By its own terms, § 40.36 applies to all materials license 

applicants, 

"[ e ]xcept for licenses authorizing the receipt, possession, and use of source 
material for uranium or thorium milling, or byproduct material at sites formerly 
associated with such milling, for which financial assurance requirements are set 
forth in Appendix A ofthis part." 

If, as the Staff argues, the Crownpoint ISL operation does not constitute a "milling" 

facility, then the operation is subject to 10 C.F.R. § 40.36.5 The Staff completely lacks 

the "discretion" it claims under 10 C.F.R. § 40.32 to substitute its own alternative 

regulatory scheme in place of the Commission's duly promulgated decommissioning 

regulations. 6 

II. HRI FAILED TO SUBMIT, AND THE STAFF HAS FAILED TO 
APPROVE, INFORMATION THAT WOULD SATISFY CRITERION 9 
OR 10 C.F.R. § 40.36. 

The record is clear beyond debate that HRI has not submitted, nor has the Staff 

approved, the decommissioning funding information required as a prerequisite to the 

5No party has argued that the Crownpoint Project is at a site "formerly associated with such 
milling," the other factor which would exempt it from § 40.36. 

6Moreover, the fact that the NRC Staff attempts to cloak its illegal conduct in the mantle of 
"Performance-Based Licensing" highlights the Intervenors' previously expressed concern that 
PBL is being used illegally to delegate oversight of facilities to the nuclear industry and to 
preclude public participation in the regulation of those facilities. NRC Staff Brief at 17. See also 
HRI Brief at 11. 
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issuance of a license under Criterion 9 or 10 C.F.R. § 40.36. As the Staff concedes in its 

Brief, "HRI' s 1997 financial plan does not form an adequate basis on which to estimate 

what it would cost a third party to decommission HRI's Section 8 site, restore the 

groundwater there, and perform land reclamation there." NRC Brief at 20. Thus, even 

with respect to the limited portion of the licensed Crownpoint Project represented by 

Section 8, HRI has not submitted the information that would permit evaluation of the 

proper amount of the surety under Criterion 9 or 10 C.F.R. § 40.36.7 

III. THE NRC MUST PROVIDE A LICENSING HEARING ON THE 
ADEQUACY OF THE AMOUNT OF THE SURETY AND THE SURETY 
ARRANGEMENTS. 

The NRC concedes that the Intervenors are entitled to a hearing on the adequacy 

ofHRI's decommissioning funding estimate and the adequacy of its proposed surety 

arrangements. NRC Brief at 20. The Intervenors are entitled to a hearing on the 

adequacy of the decommissioning funding estimate and the surety arrangements for the 

entire Crownpoint project, before the project is allowed to commence. 

7The NRC Staffs recent RAI to HRI gives illustrative detail to the general statements made in 
the NRC's Brief. The amount of detail that is still lacking is quite astounding. For instance, at 
page 3 of the RAI, the Staff states that: 

HRI's proposed restoration and reclamation plan (hereafter referred to as 'rec plan') lacks 
sufficient enough detail for the NRC staff to make an adequate decision with respect to 
the acceptability ofHRI's reclamation costs. Specifically, HRI's rec plan submittal lacks 
and details concerning cost basis figures and assumptions, calculations and/or 
methodologies used in deriving cost estimates, references, and clarity with respect to its 
cost detail figures. 

Id. at 3. 
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Respectfully Submitted this 151h day of September, 1999. 

Dougl s Meiklejohn 
Lila Bird 
New Mexico Environmental Law Center 
1405 Luisa Street, Suite 5 
Santa Fe, NM 87505 
(505) 989-9022 

J1;Au ~tUL/Jrf 
Diane Curran 
Harmon, Curran, Spielberg 

& Eisenberg LLP 
1726 "M" Street, NW Suite 600 
Washington, DC 20036 
(202) 328-3500 

Attorneys for Intervenors Eastern Navajo Dine Against Uranium Mining and 
Southwest Research and Information Center . 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION -
WASHINGTON, D.C. 2055S-0001 

August 31, 1999 

Mr. Richard F. Clement, Jr., President 
Hydro Resources, Inc. 
PO Box 15910 
Rio Rancho, NM 87174 

l ·-

SUBJECT: RESTORATION COSTS AND SURETY REVIEW SUBMITTALS 

Dear Mr. Clement: 

This letter is in response to Hydro Resources, lnc.'s (HRl's) proposed restoration costs and 
surety submittals dated February 4 and March 19, 1999, respectively. Included In your 
February 4 submittal was a letter to Ms. Katherine Yuhas of the New Mexico Environmental 
Department, dated September 11, 1997, providing updated restoration cost estimates for HRl's 
proposed Church Rock - Section 8 in-situ leach uranium mining project. HRl's March 19 
submittal provided draft text for a performance bond, performance bond guarantee, and a trust 
agreement for the Crownpoint project. Enclosure 1 is the NRC staffs review and request for 
additional information concerning these submittals. 

In addition, Enclosures 2 and 3 are examples of restoration cost submittals that provide an 
acceptable level of detail for NRC staff review. If you have any questions regarding this subject 
matter, please contact Mr. Robert Carlson of my staff at (301) 415-8165. 

,..,, 
Enclosures: As stated 

cc: K. Yuhas, NMED 
See Attached List 

Sincere!·~~ 

John J. Surmeier, Chief 
Uranium Recovery and 

Low-Level Waste Branch 
Division of Waste Management 
Office of Nuclear Material Safety 

and Safeguards 

EXHIBIT 
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Douglas Meiklejohn 
New Mexico Environmental Law Center 
1405 Luisa Street, Suite 5 
Santa Fe, New Mexico 87505 

W. Paul Robinson 
Chris Shuey 
Southwest Research and 
Information Center 

PO Box 4524 
Albuquerque, New Mexico 87106 

Anthony J. Thompson, Esq. 
Counsel for Hydro Resources, Inc. 
Shaw, Pittman, Potts & Trowbridge 
2300 N Street, N.W. 
Washington, DC 20037-1128 
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U.S. NUCLEAR REGULATORY COMMISSION STAFF 
REQUEST FOR ADDITIONAL INFORMATION 

CONCERNING HYDRO RESOURCES, INC.'S PROPOSED SURETY SUBMITTALS 

The following request for information (RAI) is composed of two sections. Section I contains the 
·u.s. Nuclear Regulatory Commission (NRC) staff comments related to Hydro Resources, lnc.'s 
(HRl's) proposed "Performance Bond al'1d Trust Agreement Formats" submittal, dated March 19, 
1999. Section II consists of the NRC staff comments related to HRl's proposed "Church Rock -
Section 8 Restoration and Reclamation" plan submittal, dated F_ebruary 4, 1999. 

When addressing this RAI, HRI should ensure that its responses correspond to the following 
numerical order of NRC staff comments for future tracking and closure purposes. 

SECTION I - PERFORMANCE BOND AND TRUST AGREEMENT COMMENTS 

1. COMMENT: Penal Sum Amount 

2. 

DISCUSSION: 

Neither the performance or performance guarantee bonds have penal sum amounts 
listed. Once HRI adequately addresses the NRC staffs subsequent comments 
regarding restoration and reClamation costs, a penal sum figure should be established 
for each of the aforementioned bonds. 

ACTION NEEDED: 

HRI should submit a penal sum amount for both the performance and performance 
guarantee bonds prior to NRC staff approval of HRl's surety instruments . 

COMMENT: Performance Bond Provisions for Injection Well Plugging and 
Abandonment 

DISCUSSION: 

Under the current provisions of the performance bond for injection well plugging and 
abandonment, if HRI cannot provide alternate financial assurance during the 60 days 
following receipt of a notice of bond cancellation, the bond amount will be placed in the 
standby trust. The provisions also state that the cancellation will not occur during the 
120-day period, beginning with receipt of the note of cancellation. These two dates are 
inconsistent. The NRC's "Technical Position on Financial Assurance for Reclamation, 
Decommission, and Long-Term Surveillance and Control of Uranium Recovery 
Facilities," dated October 1988, recommends that both dates should be 90 days. 

Enclosure 1 
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ACTION NEEDED: 

HRI should correct the above mentioned date discrepancies in the provisions of its 
performance bond. 

3. COMMENT: Performance Bond Provisions for Closure Activities 

DISCUSSION: 

Under the current provisions of the performance bond for closure activities, if HRI cannot 
provide alternate financial assurance during the 60 days following receipt of a notice of 
bond cancellation, the bond amount will be placed in the standby trust. The provisions 
also state that the cancellation will not occur during the 120-day period, beginning with 
receipt of the note of cancellation. These two dates ·are inconsistent. The NRC's 
"Technical Position on Financial Assurance for Reclamation, Decommission, and Long­
Term Surveillance and Control of Uranium Recovery Facilities," dated October 1988, 
recommends that both dates should be 90 days. 

ACTION NEEDED: 

HRI should correct the above mentioned date discrepancies in the provisions of its 
performance bond. 

4. COMMENT: Standby Trust Agreement . 

DISCUSSION: 

HRl's proposed standby trust instrument should be revised to be consistent with the 
recommended wording for standby trust agreements in the NRC's "Technical Position on 
Financial Assurance for Reclamation, Decommission, and Long-Term Surveillance and 
Control of Uranium Recovery Facilities," dated October 1988. Also, information 
contained in example Schedules A, B, and C of the NRC's standby trust need to be 
provided as recommended in the above mentioned technical position. 

ACTION NEEDED: 

HRI should revise its proposed standby trust agreement to be consistent with language 
found in the NRC's "Technical Position on Financial Assurance for Reclamation, 
Decommission, and Long-Term Surveillance and Control of Uranium Recovery 
Facilities," dated October 1988. 

5. COMMENT: Consolidation of State and NRC Surety Instruments 

DISCUSSION: 

HRl's proposed -Performance Guarantee Bond currently is written in terms of addressing 
the New Mexico Environmental Department's (NMED's) restoration and reclamation 
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rElquirements. In order to avoid unnecessary duplication and expense, 10 CFR Part 40, 
Appendix A, Criterion 9 (Financial Criteria) clearly allows for consolidation of State and 
Federal financial or surety arrangements established to meet restoration, reclamation, 
and decommissioning costs provided that "the portion of the surety which covers the 
decommissioning and reclamation of the mill, mill tailings site and associated areas ... is 
clearly identified and committed for use in accomplishing these activities." Although 
these activities are implied in HRl's proposed surety instrument and in its March 19, 
1999, letter to NRG and NMED, the Performance Guarantee Bond should state directly 
the requirements of Criterion 9 above. 

ACTION NEEDED: 

HRI should revise the language of its proposed surety instrument to adhere to 10 CFR 
Part 40, Appendix A, Criterion 9 requirements regarding specific delineation of 
decommissioning and reclamation costs. 

SECTION II - CHURCH ROCK-SECTION 8 RESTORATION AND RECLAMATION PLAN 
COMMENTS 

6. COMMENT: Cost Details for Restoration and Reclamation Activities 

DISCUSSION: 

HRl's proposed restoration and reclamation plan (hereafter referred to as 'rec plan') 
lacks sufficient enough detail for the NRC staff to make an adequate decision with 
respect to the acceptability of HR l's reclamation costs. Specifically. HRl's rec plan 
submittal lacks any details concerning cost basis figures and assumptions. calculations 
and/or methodologies used in deriving cost estimates, references, and clarity with 
respect to its cost detail figures. This information should be descriptive enough for the 
NRG staff to determine the acceptability of HRl's proposed cost figures, and should be 
based on an independent contractor performing the decommissioning and reclamation 
work in accordance with 10 CFR Part 40,· Appendix A, Criterion 9 requirements. 
Examples of acceptable "levels of detail" for cost estimates pertaining to surety 
submittals can be found in Appendix E of the NRC's draft "Standard Review Plan for In­
Situ Leach Uranium Extraction License Applications" (NUREG-1569, dated October 
1997), and Section 4 of the NRC's "Technical Position on Financial Assurances for 
Reclamation, Decommissioning, and Long-Term Surveillance and Control. of Uranium 
Recovery Facilities" (dated October 1988). 

ACTION NEEDED: 

HR\ should provide additional cost 'details for the restoration and reclamation activities 
associated with its surety submittal. 
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7. COMMENT: Cost Areas for Restoration and Reclamation Activities 

8. 

DISCUSSION: 

HRl's proposed rec plan fails to adequately address numerous areas of 
decommissioning regarding restoration and reclamation costs. The following areas are 
deficient in HRl's rec plan submittal: a) facility decommissioning costs are not inclusive 
(e.g., no costs identified for restoration and decommissioning efforts associated with the 
Crownpoint processing facility, nor for the proposed evaporation ponds at Section 8) and 
lack sufficient detail to determine their adequacy; b) ground-water restoration costs do 
not indicate a restoration method for the proposed 1.33 billion gallon restoration effort at 
Section B (i.e., 9 pore volumes}; c} radiological survey and environmental monitoring 
costs are not reflected; d) no project management and miscellaneous costs are 
specified; e} no contractor profit indicated, and labor and equipment overhea~ costs are 
sketchy; and f) no contingency cost is reflected. As mentioned in Comment 6 above, this 
information should be descriptive enough for the NRG staff to determine the acceptability 
of HRl's proposed cost figures, and should be based on an independent contractor 
performing the decommissioning and reclamation work in accordance with 1 O CFR Part 
40, Appendix A, Criterion 9 requirements. Examples of acceptable "levels of detail" for 
cost estimates pertaining to surety submittals can be found in Appendix E of the NRC's 
draft "Standard Review Plan for In-Situ Leach Uranium Extraction License Applications" 
(NUREG-1569, dated October 1997), and Section 4 of the NRC's "Technical Position on 
Financial Assurances for Reclamation, Decommissioning, and Long-Term Surveillance 
and Control of Uranium Recovery Facilities" (dated October 1986). 

ACTION NEEDED: 

HRI should provide additional cost information in the areas of decommissioning listed 
above for the restoration and reclamation activities associated with its surety submittal. 

COMMENT: Well-Field Zone Map 

DISCUSSION: 

HRl's proposed rec plan includes an enclosure titled "Church Rock Section 8 - Pore 
Volume Calculated By Zone." However, it is unclear what the Section 8 zone 
designations represent in this enclosure (e.g., UA, LA, UB, etc.). HRI should submit a 
proposed well-field map clarifying the zone designations and locations within Section 8. 

ACTION NEEDED: 

HRl should submit a proposed well-field map that clarifies the zone designations and 
locations within Section 8. 
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9. C.OMMENT: Proposed Bonding Figure 

DISCUSSION: 

HRI proposed to iriitially bond for one-third of the total Section 8 project cost, which it 
estimates at $8,017,063 over a five year period. HRI further indicated that _groundwater 
restoration at the first well-field would be $1,001,532. In order for the NRC staff to 
adequately review the proposed surety amount, HRI must submit a detailed plan with 
appropriate cost figures that clearly indicates all current and future activities requiring 
reclamation and decommissioning prior to the NRC's next annual surety review (e.g., 
surface construction and/or disturbances, facilities and equipment, etc.), in addition to 
restoration costs of the first well-field. 

ACTION NEEDED: 

HRI should submit a detailed plan with appropriate cost figures for all current and future 
activities requiring reclamation and decommissioning prior to the NRC's next annual 
surety review. 
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ENCLOSURE 2 



1999 RESTORATION/RECLAMATION SURETI' COST ESTIMATE 

SUMMARY 

A Groundwater Restoration $4.547.963 

B. . Wellfield Reclamation 2,308,364 

c Commercial Plant Reclamation/Decommissioning 339,445 

D R 0 Building Reclamation/Decommissioning 49.918 

E. Evaporation Pond Reclamation 407.536 

F \ 1iscellaneous Site Reclamation 60,870 

G. Deep Disposal Well Reclamation 65.055 

• H. l - I 96 Brule Aquifer Restoration 26 466 

Subtotal $7,805.617 

I. Contract . .\dministration 110° o) 780,562 

J. Contingency ( 15° a) l 170 843 

TOTAL $9,757,022 

Enclosure 2 



BASIS OF COSTS: . 

Costs used in the surety bond calculations are based on the following rationale: 

I. 

, 

Labor Rates: Labor rates are basal on 1998 actual CBR labor for plant and welllield operations including. benefits and pa)TOI\ 

taxes. plus 20% for contractors o\'erhead and profit. 

Disposal Costs: Disposal costs ufh\pro<luct mateml are based on a current disposal agreement hdd b\" CBR 

Packaged Malena) 
Soil, etc. 

$I 0.00/cl 
$81.00/C\" 

Transport Cost 

$2.42/cf 
$66 00/cv 

$I 2.42/cf 
$147 00/cy 

Disposal of non-byproduct 1T1atenal will b.: at a licensed landfill per NDcQ pennit. $I 0 load fee plus transport cost of $]60f20 

tons'~ 30 miles. 

3 Power Costs Basc:d on actual I <198 pm\ er u.><ts tncluding. demanJ f· ;tor. energy charge, taxes. and servu;e !".!es, SU.051Kw-hr 

Equipment C nsts. 

Ba,;.:1I1 
Rc:=ntal 

Equipment Cost 
C£/hrl 

l..1bllf Op er 

CllSI Cost 

\:li1hr1 l:lilhr) 

Fuel\2) Mob. &.l3l 

Cost Demoh Total 

($/hr) l$1hr) ($/hr) 

IT\2 Loader 21 17 9 4 2 53 

Shredder 12 incl. incl. 12 

Bulldozer {D8N) 85 Ii \') 12 2 135 

Smeal -l2 
incl. incl. .Q_ 

mcl. 

Mixing Unit I~ 
incl. incl. 12 

l I~ From Nebraska Machinery rental rates for lT 12 and ORN. Shredder and mixing units are estimates. 

(2) From Caterpillar Handbook. Edition 19 fuel conswnption usmg $I 00/g.al for diesel cost. 

(3) Based on $2 08/mile at 90 rrules one wa\·' 2 trips/176 hours 



A. GROUNDWATER RESTORATION 

Mine 
Unit 

M1J-I 
MU-2 
MU-3 
MlJ-.t 
MU-5 
MU-6 
MU-7 

Restoration costs are based on restoring Mine UruL-; (MU! I. 2. 3. -L 5 and 6 MU- I. 2, J. 4 and 5 are based on actual installed 

information. Construction of MU-6 1s underwav. 

Thickness 
(ft) 

19.6 
16.J 
I 2.5 
12.9 
I .t.4 
16.2 
15.0 

No. 
Pattern!! 

18 
52 
5-r 

96 
1~7 

l 91 
200 

I 0.624 
9.800 
10.2~.t 

10.765 
7,557 
1.561 
I IJ.P(11) 

Porosity 

u.29 
0 29 
0 21) 

1)29 

0.29 
1_) 2') 

~') 

Pore 
Volume 
(gals) 

17.165,000 
18,018,500 
15,894,490 
28,918,420 
-14,142,110 
50,748,970 
65.076,000 

Mine Unit 
Total Area 
(Acres) 

93 
11.7 
13 . .t 
23 7 
31.8 
34 2 
.ts '.J 



• 

• 

I J Remove I pore volumes (PVl ground\\at.:r transf.:risw.:ep 
" Prnduce at 1.150 gpm \\Ith t.36 l 32 ~rpm downhok pumps t 5 HPl 
u Total horsepower = 180 HP 
Ll Time to do Wllrk. 

I PV x 17.165.000 gal/PV' I mmil.150 g.al x 
I hour/60 min= 2.t9 hours 

a Pm' er Cost. 
249 hours x 180 HP\ 75 K\\/l lP x $0 u5.'K\\-hr = 

b Labor Cost: 

:Ii 1.681 

249 hours x 2 man-davi~ hours x $1 36iman-da\ = 8 466 

ur $0 5911000 gal 

2) fo:at 4 PV with R 0 and re-m_1ect p.:rmeate usmg a 300 g:pm R.O unll. 
o 4 PY x 17, 165,000 gal/PV x I mm/3LHJ g.al x I hr/60 nun = J .814 hours 
a Power cost: 

Dtmnhok pumr HP 
3l10 ITTJmf32 gpm.pump \~I IP pump 

ln.iectiun Pump 
R.O Svstem 

RO Unn pump 
Permeate pump 
Waste pump 

r HP 
25 I IP 

l::'.J HP 
411 J lP 
x l IP 

24J llP 

3.814 hrs x 2-l3 HP x 75 K\\/llP, :!ill t)5.'K\\-hr = 

b. Chemical Cost: 
Ailtiscalant $31/galx0 20 gal/hr x 3 .814 hrs= 
Reductant. $0 29/lb x 0 56 lh Na2S: I 1Y1<Jgal \ 4PV 

'17.165.000 g.a\JPV= 

c Labor Cost. 
3 .814 hrs ' 2 man-J;I\ !X hour-;' $I >t,:man-J,1\ = 
Total 

$34.755 

23.647 

I 1.151) 

$129.67ti 

or $2 90/1.000 g.al 

3 l R.:rnculate I PV \\1th r..:du.:tanl !I 1.151 l !:!Pm 
Powt:r Cost: 
t 36 J 5 HP downhok pumps = 
l I) lnJt:Ct1on pump = 
Total HP 

1~0 HP 
JO HP 

210 I IP 
210 HP x 249 hrs, 7 5 K\\1l !P, SIJ 1)51K\\-hr = 

h Chemical Cost 
I PV x 17 .165 .000 gal/PV 'I) 56 lb Na2S/l OOll gal 

'$0 29/lb = 

.: Labor Cost· ( sl!e above) 
Total 

$ l.96 l 

2.788 

or $0.77/1000 gal 

J 

$\1).147 

$199,228 

'b 11.2 \ 5 



• 

-1) Spa.re parts. tilters. consumable:>. etc 
for Item~ 1-4 abo"t: an: esllmated to b.: $16.468/\T 
tl Time to do work 1s 3.358 huurs/24 hours 

= 140 da\'S 
a. $16.-l68/yr x 1401365= 

5) Sampling. and Monitonng. 
o Number of wdls to b.: sampkd an: a mm1mum 

ol 10 per mine unit or I/acre plus anv momtor 
wells on excursion. 

a. Sample pnor lo restoration 
10 wells x $150/wdl t32 param.:ter suit.: 1 = 

b Pitas.: I sampling \ G W transtcr/sm:ep) 
10 wdls x $47/well t6 pararnt:ters) x 1 month= 

.: Pitas.: 2 sampling t-lPV R 0 . 1 PV reductantl 
10 wells x $150/well x 6 months = 

J Ph as.: 3 sampling lSlah1hzat1on I 
ll) wells x $I 50/wdl x 6 mlmlhs = 

..: Monitor well sampling.. 
14 wells x 2 sampksimonlh x $4-:' \\ell ' 1 ~ months = 

Other lab analysis 1 radon. unn:ihs1s . ..:1..: 1 

$806/monlh x 5 months = 
Total samplm!_! and mnnlltmn!,! 

6) Supm·1sory labor for r.:slorat1on \\mk 11nduJm11 ~ :J"·· 
overhead factor) 
a. \I) Engineer $6.256/monlh x ! mnnths = 
b \ l) Radiation T t:chrucian $5.212/munth' ~ months = 

\Operator wages included in ahove calculauuns) 

MU-I TOTAL 

$1.500 

.no 

') _1)1)1) 

<) _(llJI I 

$-l3.792 
36 484 

$6.316 

s ..i 1.108 

$ 80.276 

SJS0.290 



• 

l l R.:mo\'e l PV. gw transter/sw~p 
o I PV \ 18.018.500 gal/PV x I mm/1. l 50 gal' 

I hr/60 mm = 261 hours 

2) 

-1) 

5) 

a. I PV 'i 18.018,500 gal/PV' $0.59/1000 g.al = 

7) 

Trcal -I PV with R.O and m_1ccl penneate 
o 4PV x l 8.0 I 8.500 g.al/PV x l min/300 gal ' 

I hr/60 mm= 4.004 hours 
a. -I PV x 18.0 l 8.500 g.al/PV x $2 90/\000 g.al = 

Recrreulate l PV \\Ith reduetanl 
o Time = 26 I hours 
a IPVx 18,0l8.500gal/PVx$077/IOOOg.al= 

Spare parts, de. 
\) Total time to dt1 \\ 11rk = l -1' da\·s 

a. $16.-168/\T ' 1-F 311:\ = 

Sampling and mtmiwnn>J. - 12 f\.'SIL1ratllln \\dis rlu . .; 
1-1 morutor \\ells 

J. Sample pnor in r.:storal1L1n 
12 wells\ $150mdl 
132 parameter su111.:1 = 

b Phase I sarnplUlg. l gw transf.:rtsw.:.:p l 

12 wells x $4 7 /well x 
I month l6 parameters)= 

C. Phase 2 sampling t4PV R 0., IPV r.:ductanll 

I 2 wells x $I SO/well ' 6 months = 
d Phase 3 sampling 1_stab11iza1ion l 

I 2 wells x $1501\\l!ll '6 1m1nths = 

I! Monitor well samplml:l 
1-l wells' 2 sampks:mllnlh ':i;r \\dl 

x 13 months= 

I Other lab analysis 1 radon. urmah st'i. 

.:le) $806/month ' S months = 

Super. isory L1bur 1 same as Ml 1- l 1 

~1U-2 TOTAL 

'SI0,631 

$13,874 

$6.63 2 

$1.800 

564 

10,800 

10.xno 

17.10~ 

-1030 
$45.102 

$80.276 

S365,530 



,, 

2) 

]) 

R.:movc I P V. g.w transfer/swe.:p 
o 1PVx15.894 . ..190gal/PVx 1 mm11.l50g.alx 

1 hr/60 min= 230 hours 
a. 1PVx15.894,..190 gal/PV \ $0 59il000 gal= 

Tr.:at 4 PV with R.O and m1ect perm.:atc 
u -tPV x 15.894.490 gal/PV x I m1111300 gal ' 

I hr/60 min= 3.532 hours 
a 4 PV x 15.~9-UlJO gal/PV x $2 90!11)nO gal= 

Rt:circulate I PV with reductant 
0 Time = 230 hours 
a 1 PY x 15.89..1.490 gal/PV x $UTlfl000 gal= 

-I) Spar.: parts . .:Le. 

)) 

6) 

Ll Total lime to Jo'' orl.: = 1 t:>l) Ja\ s 
a $16.468/~T '\ lt\(,/365 = 

Sampling anJ nwmtLmng I~ re;:;t,1ralh'll ''.:!ls plus 

1-1 morutor wells 
a 18 wells x $1511/wdl = 

b 18 wells x $4 7 /\\ell ' I mnnths = 
c 18 wells x $150/wdl x 5 months = 
d. 18 wells ' $150/wdl x 6 months = 
.: 14 wells x 2 sampks/month x $f, ''di 

x l 2 months= 
r. Other lab $806/month x 6 months= 

Total 
Supen:1so~ l.ahor 
a 1 I) Engmc:er $6.2 56.'month x 6 m0nths = 
h 1 I) Rad1at10n T echrnc1an $5.21 :'.mhinlh ' t' mllnths = 

l Operator wag.es mduJeJ m aPt.l\ c c.1kulat1nn,; 1 

MU-JTOTAL 

6 

$2.-1)() 

:-1-lt) 

13.500 
16.200 

15.792 
4 836 

$37.536 
. :11 272 

'S 18-1.376 

:S 12.239 . 

. . · 

$53.874 

$ 68 808 

SJ36,l6-I 



• 

ll R.:move I PY. gw transferiS\\t:t:p. 
o I PV x28. 918 . ..\20 gal/P V \ I mini 1.150 gal ' 

1 hr/60 min = 4 I 9 hours 
a. 1 PY\ 28.918.420 gal/PV-..: $0 5'J/l 000 gal = 

Treat -l PY with R.O. and inject permeate. 
,1 -IPV' 28.918.-t:.O galJPV' 1 rnm/300 gal' 

1 hr/60 min= 6.U6 hours 
a -I PY\ 28.918.-l20 gal/PV x $2.90i1000 gal= 

3) R.:circulate I PV with reductanl 

-1) 

)) 

6) 

o Time = 419 hours 
a I PY x 28.9". 8_-l20 1;'.aliPV ':Si)~-· (llllt_i !_!al= 

:-ipare parts. etc 
,, l"otal 11m..: to <.hi \\Ork= :-Ill~ Ja,·s 
a $16.468,\r x )1).1·:-lr,5 = 

.Sampling and momtL>rmg. 25 res\l1rnt111n \\db plu . .; 

18 mo11Jtor wells. · 
25 wells x 150/wdl= 

b. 25 wells x 4 7 /well x 1 months= 
c. 25 wells x 150/wdl \ ') munths= 
d 25 wells x I 50/wdl x 6 months= 
e. 18 wells x 2 samples/month 

\ 47/well x 16 months= 
Olhi:r lab $806imonth x ( 11 mnnths= 

Sup~T"\'1so~ Labor· 
a 1 I l Engineer: $6.256/m11nth x I 11 m,mths= 
b. t l) Radiation rechmc1an $5.212/month 

x I 0 months 1 Operator wagt:s mduJeJ 
m above calculations) 

MU--1 TOTAL 

7 

$3.7 50 
1.175 

n.:so 
22.SOO 

'lil"i',062 

$3)5,454 

S\3.671 

$96,307 

$114 680 

SS99,-l-l l 



)) 

]) 

5) 

• 6) 

Remove l PV, g.w transfer/swt:ep 
0 I PY x4-U.t2.I 10 gal/PV x I mmi\.\5ll gal'\ 

I hr/60 min = 640 hours 
a l PY' 44.142.l IO g.al/PV \ $0.S9/IOOO gal= 

lreal 4 PY mlh R.O and m_1cct pcrrm:ate 
ll 4PY x 44.142. l IO gal/PV x I mm/JOO gal' 

l hr/60 mm= 9.809 hours 
a. .l PY x .t..i,\42.\ \l} gal/PV \ $2.90/\000 gal= 

R.::c1rculatc I PY with rcductant 
o T 1me = 6·W hours 
a. \PY x44.l42.l l0 gal/PV dO 7711000 gal= 

Spare parts. etc 
o Total tun.: \.,) dn \\ urk = .ic;2 d;n s 

a $16.468/\T x .lt>2.'~t:>S = 

Sampling. and mLm1llinn!! :;Y restnrautin \\db plus 

5 2 monitor \\dis 
a :>3 wells'\$\ 51);\\Cll= 
h D wells ' $.l '7 i\\ ell ' I m,mths= 
..: :n wdls x \SU/\\ .:II '\ .l months= 
d } ) wells x 150/wdl x 6 months= 
e 5::?. wells x 2 sampksimonlh 

x 4 7 /well x 2 I months = 

f Other lab $806/month ' I 5 monlhs= 

S11per.:isory Labor 
a. l l) Eng.in.:er $6.2561m.mth' 15 m\.H1lhs= 
h l l) Radiauon T..:..:hn1..:1an $5.212/month 

\ l 5 n1lmth:; 1 Op..:rat,ir wag.cs m..:lud..:J 
m aho\·,; caku\al11)n:; 1 

MU-5TOTAL 

$4:J50 
l.551 

69JOO 
29.700 

102.64& 
12 090 

$26.044 

$5 l 2.048 

$33.989 

$220.239 

$172020 

S985,l8_. 



MU-6 

I) 

2) 

)) 

Remove I PY. gw transfcr/m eep 
u I PV x 50.748,970 g.al/PY x I mm/1.150 g.al' 

I hr/60 mm = 73 5 hours 
a. I PV x 50.7-18,970 galiPV x $0 59/IDOD g.al = 

Tre•ll -I PY with RO and inject pem1eate 
o WV x 50,748.970 gal/PV x I nun/JOO gal\ 

I hr/60 mm= 11.278 hours 
a. -I PY x 50.7-18.970 gal/PY x $2 90/1000 gal= 

Remculate I PV \\1th reJu.:tanl 
l) Time= 735 hours 
a. I PV x 50.7-18.970 g.al/PV x $0 77/\l)OO gal= 

-I) Span: parts, etc 
o Total time to do wNk =SJ I da\s 

5! 

6) 

J $lti_468/~TX)Jl1)l15= 

Sampling and mn111t11nng ~ \ r..:stt1rat1<'n \\ells plus 

52 mllnitur \\dis 
a. :n \\ells"$ I 50.'wdl= 
b .1 J wells " :li-P f\\ ell ' I ml1nths"' 
.: ) 3 well;; x I 5n,\,dl-..; I ti nwnlhs= 
J 33 wells x I 501wdl-..: l1 mlmths= 
e 52 wells x 2 samples/mtmth 

x -17 /well :-.: 32 months = 
Other lab $806/month \ l ~ nwnths= 

Super:1sory Labor 
a. l I) Engineer $6 .256/monlh x IX months= 
b (l)Radia11onTechmc1an $5.212/month 

x 18 months l Operator '' a1:.1-..:s mclud.:d 
m abo\·e calculal1trns l 

MU-6TOTAL 

9 

:s.i.•Jj(l 

1.55 I 
79.21)() 

29.700 

156,-116 
14 508 

:Iii 12.60~ 

93 816 

$29.9.U 

$588.688 

$J9,077 

$23.958 

$286,325 

$206.424 

Sl.17-l.-ll-l 



M U-l Om haliof Mine Urut 7 is to be constructed m l IJ')') the ll)lal for ~ll_L: 1s calculat.:d below and then on.: half 1s included m 

the: s urdv lotal.l 

l) 

}} 

-l) 

)) 

6) 

Rc:mo\·e l PV. gw transfer/sweep 
o l PV x 65.076.000 g.a1.tl1 V \ l mmil. l SO g.al \ 

I hr/60 min= 943 hours 
a l PV x 65,076,000 galiPV \ $0 59/1000 gal= 

Tr~al -l PV with R.O. and injc..:t permeate 
o -lPV '65.076,000 gal/PV \ I min/300 gal\ 

I hr/60 min= 14.461 hours 
il -l PY\ 65.076.000 !;tal/PV' $2.9011000 g.al = 

R.:c1rculale 1 PV w1lh n:ductanl 
o Time = 94) hours 1 

a. l PY x 65 ,076.000 g.al/PV ' $0 7111 OOU gal = 

Spare parts. etc 
o Total t1mt: to J1) '' llrk = t'>~ l J;l\ s 
a $16..\68.".-n: n~ I >t":' = 

Sarnphng. anJ m,1mtnnn!_! 46 n.:sh)rall•in w..:lls plus 

4.J monitor wells. 
a. 46 wdls \ $1501\\cll= 
h 46 wdls x $47/wdl' 2 ml111lhs= 
c 46 wells x l 50/well -.;21 m,)nlhs= 
d. 46 wdls x 150/wdl x 6 months= 
c H wells x 2 samples/month 

x 47/wdl x 29 months= 
t'. Other lab: $806/monlh' 23 mlmlhs= 

Supt:rvisory Labor. 
a. \I) Engineer $6.256/mont.h' 23 months= 
h \I) Radiatmn Tt:chmc1an· 'SS.::'.12/month 

\ 23 months tOpcratnr \\a~..:s mduJeJ 
in aho\'e calcu!Jll,ins l 

MU-7TOTAL 

One Half of ~lll-7 

$6,'llll) 

-U2~ 

l-l-1.'JUO 
41.-lOO 

; I 9.')-l4 

18 SJ8 

'S 1-l3 .~88 

119 ~76 

TOTAL MU-l, 2, J, -'· 5, 6 anti one half of MU-7 RESTORATION COST 

10 

$38,395 

$754.882 

$50,108 

'S30.725 

$336,006 

$263 76.\ 

Sl.~73.880 

S736,9~0 

S-t.5-t7.963 



B. WELLFIELD RECLAMATION 

WdHidd Rt:elamation cosL~ are has.:d on r.:movmg am1 dispo~mg of !he wdlfield pipe at a licensed fac1htv The soil around 

lhe production \\t:lls \\ill also b . ..: remon!d and d1spost:d of al a hcens~ facility 

Mine 
Umt 

MU-I 
MU-2 
MU-3 
MU-4 
MU-5 
MU-6 
MU-"1 

P1(2e Volum..:s 

Nonna! Pi[l..: S1/ . ..: 

3i8" 02 Hose: 
2" Sch. 40 dm\nhok 
I -1 /4" Sch 40 stinger 
2" SOR 13.5 mJ & prod 
4" SOR 35 
6" Sch. 40 process pipe 
6" Trunklme 
8" Trunkline 
IO" Trunklme 
\ 2" T runklm.: 

2" Prod & 
lnJ Lin.:s 
1.ft.l 

30.000 
:;..i_onn 
39,520 
h8.900 
11)6.080 
12lUOO 
I lt1.5lll l 

113/8'' \-11-l'' 
02 Hos..: Sting.er 

tftl 

-D.200 
.r-: .-lOO 
57,.WO 
101.400 

66J!JI) 0 
•H .200 
97 _sno 

\\all 
l'h1ckn..:s~ 

1 mch..:s1 

n I 54 
1'1 \-li'l 
•l 1-lXI 5 
l_l 11-l] 
l) 2~1) 

1l -l9l 
I) 6)9 
11 i')(i 

1 l •J-l4 

11 

2" Prod. 
OO\\nhole 
Pipe 

15.200 
20.800 
22,800 
38,400 
74,800 
76.400 
80.000 

Pip.: 
OD 
1 \nch..:sl 

0 37 5 
, 'i -___ I.) 

I 660 
2 2963 
-U286 
6.5600 
6 566 
)l._548 
10.6:'4 
I:!. 637 

Produc1:rs Injectors 

38 
... , --, 

)~ 79 

57 95 

96 169 . 

187 221 

191 304 

200 325 

Volume''' 
p.:r root 
l ft1/ft) 

0.0313 
0.0074 
0.0044 
0.0069 
00103 
0.0384 
0 0651 
0 1103 
0.1712 
0 2408 



• 

MU-I 

l) Remornl/di:>posal of 2" producllon and miection lines. Piping. 1s 

raled SOR l 3 5 and constructed Llf HDPE 
u T\1;0 mch lines are buncd 18-2-r' deep and can be pulled up 

with a loader. A two man crew should remove -l50 tl per 
day Two add11ional men mil shred the pipe 
Remo\'e pipe: 
30.000 ft x 2 man-days/-l50 1' 
x $136/man-day = 'Slt\.133 

h Shred pipe 
30.000 tl x 2 man-days/-l50 tl 
\ $136/man-day = 

c. Equipment: 
o 1112 loader. $53/hr \ 533 hL1urs = 
o Shredder. $ l 2/hr ' 5 .> 3 hours = 

d. D 1spcsal · 
30.000 ll x Ul)6'.) ll' ll \ 
$12 -l:!..'lt' \ l 2.51l1 = 

1 l 1 l 25 factor for vn1d ,;pa.:..:~ 

,\f 

18.133 

28.249 
c'-396 

:; 2 l.\ 

$2-l"'-I\ 

2) R~mo\·alJdisposal oltrunk.lm..:s. mduJm~ IIUilklm.:s to plant bu1ldmgs 

Piping. 1s rated SOR l 3 5 

a. Remove pipe. 
5,400 ft x 2 man-da~s/200 n 
x $ I JO/man-day = 

b Shred pipe 
5 JOO ft x 2 man-da\ ,;;21)1 I ll 
'\; 136/man-day = 

c Eq_uipment· 
o ITI 2 loadcr .. $5)1hr \ 2 l ti hnurs = 

o Shredder. $I 2/hr ' 2 l 6 hLiurs = 
d Disposal: 

6" .. 1000 ll x 0 0651 ll1 '1l ' 
$12 ..\2/tl1 x I 25 = 

8" - ..\,-lOO tl x 0.1 lnJ tl1:1l x 
$12 -l2/tl1

' I 25 = 

$7.3.\4 

-:J.\4 

\ l:W~ 
::.592 

I.Lil I 

~ 535 

3) Rt:movaVd1sposal or dm\nhllk pipe Downhole p1pt: IS Sch .in PVC 
o From experience. I 0 wells of dO\mhole pipe can be 

removed each dav with a 3 man crew and a smo::al 
a Rerno\·al of downhu\e pip.: 

.\ 3 ,200 ft stinger ' 3 man-days/6.000 ft 
x $ 136/man-dav = 2.938 

I 5 .200 ft prod x 3 man-davs/6.000 ft 

12 

-.u2s 

37}74 



4) 

• 
5) 

-..; $I 36/mw-day = 

h Shred pipe 
.. B,200 n. x 2 man-da\"s/-UOO ti 
x $136/rnan-da\· = 

I 5,200 ft x 2 man-Jaysi-l.500 tl 
x $136/man-da\ = 

C. Equipment: 
Smeal: $42/hour x 78 hours= 
Shredder: $12/hour x 78 hours = 

J. Disposal· 
-U,200 ll :-: .0044 tiilfl x $12 42/tli x I 25 = 
15.200ftx 007-lll)/llx$12.42/ft.1 x 125= 

or $0 26/ft. {sting.er pipel 
or $0 31/ti t2" production p1pe1 

Wdl Plug.gmg.. 
0 Assum<: 700 ll total Jcpth!wdl J\"erag.e. 

a. Materials: 
Ccment - 564 lhs x $ \ !)l)·ton = 
B.:ntorute - 45 lbs x $ l •l1"11tl.ln = 

Salt - 3 3 lbs ' $5t'."lLin = 

Well Cap 
h. Labor· 

2 hours/wdl' l da\·~ hL1ur"'' ~ man-Ja\-; 
'\ $136/man-da\ = 

C. Equipment" 
Backho.: - 11:?. hourmdl x $461hL1ur"' 
Mixing. Unit - 2 hours x $121hour = 

110 production and miection \\db 
x $158/wdl = 
11 morutor wdls x $158/well = 

Wdltidd surface area n:..:lamal1L1n 
u Remo,·e and d1spLlSC of cnntammated ,;rnl ;in:iunJ \\ell. 

scant\ and seed wdl h1catllll1S 
a Remo,·e and disp11Se llf conlarmnateJ s1Hl 

lO ft1/wdl.x 110 wells x 

b 

I cyi27 tl' x $147ic\ = 

20 hours loader x $5 Vhour = 
20 man-hours ' $1 )().'~ h11urs = 
R.:contour and seed 
<) 3 acres x $ 3011! acn: ·= 

13 

\.IJH 

~.till 

•)l 9 

J.~76 

'1:16 

~.95 l 
I 746 

~2~ 

4 
l 

\!"1 

t'8 

:!3 

~ 
:S 158/1>.ell 

$17.380 

~ 

$5.989 
1.060 

HD 

$16,411 

$19.118 

$10.179 



• 

• 

6) Welllield housl! dismantle and disposal 
L) Dismantle \\ dlficld ho US<! t I 0',2(1'\ Io·) 

;! Labor. 
2 man-davs x $136/man-da\ 

h. Equipment t IT I 2) 
2 hours" $53/hour = 

.:. Disposal at land.till 
$370/load \ 6.000 lbs/wellhousi: 
' l k)ad/.tO.LlOO lbs = 

T ulal per \~ellhousi: 

MU-1 Total 

1·)6 

Sl57.975 

14 



\) 

2) 

• 

• 
3) 

Removal/disposal of 2·· produ.:t1on 
and tnJt!Cl1on Imes 
a. 34,000 fix $2 . .t7/t\ = 

R.:moval/disposal of trunk.lines Piping 1s rated SOR 13 5 

a. Remo\'e pipe: 
2.900 ft x 2 man-da\ s/2.llll lt 

· · ' $136/man-day = 

b. Shred pipe: 
2.900 ft x 2 man-da\s/200 l1 

x $136/man-dav = 
c Equipment 

o IT 12 loader, $53/hr x 116 hours= 

d 

o Shredder. $12/hr' 116 hours= 

Disposal. 
t'i" - l.600 ft x 0 065 I If 'ft'\ 
$12-l:?.lfi'' I 25 = 
8" - l.30L1 ll x I) \ \11:; 11' 11' 
$12 .\2/t\1 x l.25 = 

R.:mo\'al/disposal of Jo,~nhlik pipe 
a F . .inn ft stinger ' '5•J 2t,ill = 
h W.800 ft produ..:t1l'n ' SO J \. t1 = 

4) Wdl plugging. 
13 \ producllon and mi.:et1lln \\t:\b. 
14 monitonng wdls 

0 

a. 145 wells x $158/wdl =-

5) Surface rec!amal1on 
Remo\·al/displ'Sal nf >:llntam111Jt1:J ,,,,\ 
131 wells x $5-h,dl = 

a. 

h Recontour. seed 
11 7 acn:s x $Jl)01a-:r.: = 

6) Wdllidd house dismanlk:J1spnsal 
a 3 welllidd houses x $.\J-l/\\elllidJ house= 

MU-2 Total 

$3.9.t.t 

15 

6.148 
I J92 

$83.980 

18,772 

22,9\0 

I 0.58-l 

Sl56,819 



ll R.:m0\·al/d1sposal of 2" production and m1cct1on hnc:> 

a. 39.520 t\" $2 -mil= 

2 l R.:monl/d1spl.lsal or trunkhnes Piping IS raleJ SDR 13 5 

3 l 

a. Remove pipe 
2.950 ll:.; 2 man-days/21)() 11 

' $ l J6/man-da\ = 

h Shred pipe: 
2.950 ft "2 man-Ja~ s/200 tl 
"$136/man-da\ = 
Equipment 
ll 1112 luader. $53;hr :-; 118 huurs = 
L) Shredder. $I 2ihr' 118 hnurs = 

J. Disposal: 
8" - 1.450 ft:-; 0 I llH ft'."tl' 
$12 -1:2/ft.1 

" I 25 = 
12" - 1.500 11, n 2..i1)x n'·11, 

Remo,·atid1spl.lsal nf Jo\\Tihl)k pip.: 
.1 5 i .400 rt. slmgcr ' SI 1 2cdl ~ 
h 22.801J il produc11,m ' Su JI. ft = 

Well pluggmg 
u l 152 production and m_1.:ctwn 1\ell:i. l..l ffil'nll,,r 11.:llsl 
a. 166 wells' $158/11etl = 

5) Surface redamauon 

6) 

a Remo...-al/d1sposal ,,f cnntarmnati:J >llll 
166 wells ' $5.\/\\ell = 

b Recontour. seed 
13.4 acres x $300iacn: = 

Wdllidd house d1smanlle.\iisp•isal 
4 wdl!idd houses·' $41.;;11clllielJ hlluse = 

MU-3 Total 

16 

SHJl2 

-L012 

6.25.t 
Ul6 

s 1-l.')2-l 
7 068 

$97,61-l 

21,992 

26.228 

I 2.98.t 

s 18-1,.339 



.. 

•• 

l) Rem1lval/disposal tll 2." prnduct10n and m,1ectnm lines 
a. 68. 900 ft x $ 2 .f;' lit= 

2) Removalidisposal nf trunklines Piping 1s· rated SDR 1 3 5 

3) 

a. Remo\'e pipe: 

h 

7 ADO ft ' 2 man-davs/2\lO ft 
\ $136/man-dav = 

Shred pipe. 
7.~00 ft' 2 man-da\·s/200 Ii 
\ $136/man-dav = 
Equipment 
o IT12 loader. $53/hr' 296 hours= 
ll Shredder. $12/hr" 296 hours= 

d Disposal: 
8" - 5.-lOO ft' 0 1103 ftiift, 
$12-12/ft1

-.; 125= 
12" - 2.000 tl ' l) 2-108 Ill .'tl. ' 
$12 -12/ft)' l 25 = 

Remornl/d1sposal l>f ,fownhuk p1pt: 
ii. 101.-100 n stinger\. SI) 21,/tt= 
b. 3 ~UllO ll prnduct1<m ' $ll 3 1. ll = 

4) Wdl pluggmg 
u \265 production and m_1e.:t1Lm l\dls. l X mumtur "·dl:;1 

a. 283 wells' $ \ 58/well= 

5) Surface reclamat1on 
a. Removal/displ1sal L>f .:nnt:urnnatt:d sn1l 

283 wells ' $5-1/wdl = 
b. Recontour. seed 

25 acres ' $300/acre= 

6) Welllidd house d1smanth!id1sposal 
a. 5 wellfidd houses' $-13-11,,.:lllidd house= 

MU-4 Total 

17 

'bl0.06--1 

15,688 
>.552 

26.36-1 
11 90-1 

15.282 

Sl70.183 

56.1)92 

38,268 

-1-U\4 

22.782 

$33-4,209 



• 

\) 

2) 

)) 

Rcm.,val/disposal of 2" producuon and m1cct1un lm.:s 

a. I 06,080 ft \ $2 4 7 ift= 
R.:moval/disposal of trunklincs P1pmg 1s rated SDR 13 S 

a. R.:move pip.:. 
17 .800 ft x 2 man-days/200 ft 
x $1]6/man-da\· = 

b Shred pipe· 

c 

d 

17 :soo ft x 2 man-daysi200 rt 
x $136/man-day = 

Equipment: 
ll !Tl 2 loader. $5 31hr" i 12 hLiurs = 
u Shredder, $12/hr \ 712 hours= 

Disposal 
8" - J,700 ft x 0.1103 tl'IH x 
$12.42/ft) x I 25 = 

12" - 14. I l>O fl x I) 24U8 tf .. tl' 
$12 42/ft \ \. l 25 = 

R~moval/d1sp<isal nf Jownh<•lc pip.: 

,1. Dispose· 
66.31)0 tl hn:;e 'n 1!3 l Jtt't\ ,:i; 12 ~:.o.:f\. l 25= 
R-:mon: 
66,300 ft x l man-dayi I .nnnrt. x $I :lti:man-Ja,-= 

b 74,800 fl production x $l) J \ 11\= 

Wdl plugging. 
o t408 production and injection wells. 52 munilor wells I 

a 460 wells' $158/wdl= 

5) Surfac.: reclamation 

6) 

a Removal/d1spL1sal of i.;,1n1am1nJtcJ ~.,ii 
460 wells x $54/wdl = 

b Reconlour. seed 
32 acres x $)Q\)1acre= 

Wdllidd. house d1sman1lc.'d1s.posal 
a 7 wdllidd hous.:s x $4Hiwdllidd house= 

MU-5 Total 

18 

2-U08 

37 .736 
8.SH 

$262.018 

64,.l22 

72,680 

34,440 

S590,3-12 



• 

\) 
R.:m•)\'aVd1:;posa\ 1)l :'." prliducllon and m1.:c11on lin.:s 

a. \ 28.700 ft \ $2 + 7 /t'\= 

2 l R.:monl/disposal oftrunklm.:s Piping is rat.:d SOR \ :> 5 

3) 

~) 

a. Remo\'t: p1pt:: 
12.000 ft\ 2 man-davs/200 n 

b 

'$136/man-da\ = 

Shred pipt: 
12.000 ft x 2 man-daysi200 ft. 
x $136/man-dav = 

Equ1pm.:nt· 
o !Tl 2 loadt:r. $53/hr \ 480 hours= 
6 Shrt:dder. $ \ 2/hr x 4KO hours = 

d Disposal 
8" - :'..000 ft\ 0 I Ill:\ 11' 1tt \ 
SI :!.X!itt1 ~ \ :'.5 = 
I:'." - \ 11_1)()11 It x l) :'.W~ tt'.'tt ' 
$1:'. 42,tl;' I 25 = 

Rt:mLwalid1spnsal Llf Jn\\ nh1l\..: pip..: 

a D1spos.: 
') 1.200 t1 slmg...:r ' •.I 21i.1i. = 

h 76.400 it proJucuun '~O :.; \ 11= 

Wdl plugging 
0 vt95 prodUCl\00 and ln\t!ClluO wdls. 52 ffillOllOr wt:\\s) 

a. 547wellsx$\58/well= 

5) Surface reclamauon 
Remo\·alhiisposal 1>i cLmtammatt:J Sllll 

432 wdls '$54/\\ .:\\ = 
a 

h Recontour. st:t:d 
40.2 acn:s' $)1)1l;acr..:= 

6) Wdllield house d1smantk/d1sposal. 
a. 7 \\dllidd h1)us.:s' S-lHfodlfo:ld houst: = 

MU-6 Total 

$16.320 

\Cd:'.0 

25.440 
5.760 

\9 

23 -~ \ 2 
23.684 

$317.889 

\ 04.649 

47,396 

86A26 

35,388 

S59.4,78& 



• 

MU-7 !Une half of Mine Uml 7 1s tu bt: constructed m 199'.l. lh.: total for MU-7 1s calculated bdow and then one half 1s mclud..:J. 111 

the sun:!\ total> 

I l Rem0\·alfd1sposal of 2." production <Uld m1cctwn lm.:s 
136.Soo 11 " $2 .. mft= 

2.) Rcmo\·alfdisposal of trunklines Pip mg 1s rat.:d SOR I 3 5 

)) 

4) 

J. Remo\'!! pipt: 
5.000 tl " 2 man-dan12.00 tl 
\:$I 36/man-da\' = 

h Shrt!d pip.:· 
5.000 fi" 2 man-da\ ~. 2nn Ii 
x $136/man-da\' = 

Equipment: 
o IT 12 loader. $53/hr x 200 hours = 

o Shredder. $12/hr ' 2ll0 hours = 

d. Disposal: . 
8" - 1 .non ft , (1 l 111::; n' n " 
$12.-t2/ll' 'I: l 25 = 

12" .. S.000 11' •J 2-1•1X It I 11 \ 
'512 -1211r, 1 25 = 

R.:mornl/d1sposal ,,f JP\\'nhL1l.: pip.: 
a. Dispose 

97.500 ft stinger ' 1) 26· ft= 
b 80.000 11 proJuctwn' $0 ) l :11= 

Well plugging 
o t525 production and 1111ect1on \h:lls. •)11 morulL>r \1dlsJ 
a. 615 wells\: $1 S8/\\dl= 

5) Surface reclamalil)n 

6) 

Remo\'al/d1spl1sal 1lf c1mt;,1m1n:.u.:J s1J1l 
615 wells...: $5-Hwdl = 

h Recontour. seeL 
-10 2. acres x $300.lacn:= 

Wellfidd house dismantkidisposal 
a. 7 \\·elllield houses' $-l)-l/wdll"1dd housl! = 

$6.800 

ti.800 

l•J.600 
~.-100 

25,350 
2-1.800 

33.210 

$3:17 .. 155 

-17.00-l 

50,150 

97.170 

..\5.270 

MU-7 Total S579,787 

One half of Mine Unit 7 S289,89..$ 

TOTAL WELLFIELD RECLAMATION MU-1, 2, 3, ..$, S, 6 and one half of MU-7 S2.308,36..$ 

'20 
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C. COMMERCIAL PLANT RECLAMATION/DECOMMISSIONING 

Thi: plant mtenor compont:nt:i. tanks. pumps. steel ~1ructure. tilters. piping and ekcLncal components are from an in-situ plant 
that was mo\'ed from T t:xas to the Crow Bune site in 1988 lbe actual cost to perfonn this work. escalated to 1998 $'s. 1s used 

for bonding pUllJOSt:s with the breakdO\rn oi rnlurm:s of c:qutpment and other structural items included. 

I) Dismantle intenor st..:d. tanks. pumps. tilters. piping and 
electrical components I including labor . .:quipment. tools. de l 

Tht: rnlume of components to he dismantled are delaikd below· 

::!.) 

0 

Interior structural sted - 7 :5 tons 
T illlks - 3 -l each 
Pumps - 30 each 
Piping - 8.::!.:50 fet:t 
filters - -l t:ai.:h 
Dryer - 1 each 
Electncal boxes - 20 each l estlffiate) 
$66.600 I 1988$) ' 162 S I.April 1998 CPI Im.lex li 
118.3 t 1988 averagt: CPI Index!= 

Dismantle plant buildin!!- 1 mcluJm1?-1Jllice and lab .irt:al 

l) l-l6 tons of steel. s1Jing. !,llrlS x $300 
i 1988 Jismilfltk t:t'"t ).'ton 'j 60 3·11 ~ \ = 

3) Decontaminate tlolK anJ ''alls l,f plant bu1IJmg 
Plant l1oor :m:a 1s )L).i)t\l"I sf. S.-lSU ~f 
will he removed and J1spl1s.:J Ll( and 
7 .000 sf is m warehoust:. shop ilild 

water tank areas which will 
not be contammatt:d Thi: n.:mammg 

11oor area is 17 ,530 sf 
HCl will be sprayed on Lhe l1oors 
and walls and recvckd in the 
plant sumps for reuse unt1 I neutral11.:d 

Wall area is apprn\.lmatd ~ l -Lill Ill sf 

Us..: l g.al HCl/sf fm ''all 
area and:! gal HC\1sl' for lltiors 

a.. Ma.terial 
Floors· I 7 530 sf' lg.al I !Cl/sf 
x $057 /g.al 1-ICI = 

Walls: 2 .. U)UO sf' I g.al l ICl!sf 
x $0 57/g.al I IC\= 

b. Labor· 
l men x 30 davs x $I JGiman-Ja\ = - . 

c. !IC\ Disposal lto ponds 1 

59.060 g.al !Kl' 5 HPl31) gpm x 75 Kw/HP x 

$0 05/K\\-hr= 

$9\,484 

:b59J50 

I 
. . i 
) ',_,_ / 

'SI 9.98..t 

I 3.680 

:1;8_160 

$370 

11 
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J Dccunlarrnn.1ti•.•n equipment 

Sprayer pump 

.Tank ~on handl 
Recycle pump 
Sprayer with hose 

$51)1_1 

50lJ 
l 000 

.i l Dispose of concrete 
o Area which \\OUld tie potenllally contaminated and 

not decontaminated bv HCI is 5.-l50 t\: The an:as 
are in the trough drams. sumps. yellowcakt: Jn er. 
bdt tilter. pr.:cipilallon cdls and duanl tanks 
Average concrete thickness is 6" 

Disposal. 
5 . .t50 tl:' 5 It\.$ I r1c\· \ l o.:st27 t\) = 

a 

h Removal. 
5A50 ft:' $2 72!sf= 

s·i Dismantle/dispose t)l tanks 

6) 

l, There are 27 proc.:ss lanks to he disposeJ t>f al JJl 

NRC lict:nsed di;p1),;al focilil~ All Lli the tanks are 
libcrglass ar1J \\ill 1-oc cul up mill p1i:.:cs for J1spL)Sal 
Se\·cn tanks are chcmi.:al ~toragc tanks anJ \\ 1\1 hi: 
J1sposed 1.if JI a li..:i:nscd lanJlill 

a Labor· 
H tanks x 2 man-Ja\ s1\mk ' 
$I J6/man-Ja, = 

h Disposal 
"27 tanks ij 1.1.i· J 1a ' 1.r h1 gh 
\. 1/4" wall thickness l 
27 tanks\. 19 J 1\1/tank 
x l.20(1) x $1242.!ft= 

c. Clean and haul chcm1cal tanks .., ch.:mH:al 

storage tanks will h.: J1:;poscd uf m '' 
licensed landli\11 I 1 trucklnaJ 

$10 fei: + $J61J = 
7 tanks' l man-Ja\ ..:ka.nmg;tank 

x $136/man-Ja\ = 
1.L Equipment: 

Saws. scaffolding. tLJL)ls. ct.: 

l I ) mid spa~e fa.:tllr 

Dispose oi pumps 
o JO process pumps are m !he commc:rcial plant plus 

78 downhok pumps. Plant pumps ari;: approximate!\· 

5 t\1 ca~h. dO\rnht>k pumps are 0 5 l\) .:ach 

a. JO pumps x 5 fl. 1/pump' $12.42/11
1 

= 

b 350 downholc pumps' 0 5 tl1/pump 

x $12 .n/tV = 

11 

Sl.t..836 

$29.660 

•).::'.-l8 

1 ,766 

952 

$24.044 

'bl.863 

$4,037 



• 

-;I 

9) 

Dispose of filters. l21 LnJCC\IOn filters. 1 I l back\\ a . .;h 

tilter and l l l ydlo\\cakc lilter 
a. ..i tilters' 100t1-'/lilter'$12 -l2 1tl

1= 

Dispose of yellowcake d!!·cr 
o yellowcake d~er system 1s <1ppru:wnatel\ .ll)IJ tl) 

m rnlume 
a. -IOO t11 x $12.-12/tl' = 

Dispose of piping 
o There is a total of 8.250 n of process p1pmg. m the plant 

with an a\·erag.e diameter of approximatdy 6''. Of the 
lU.50 ft. roughly 50% is used for \'ellowcakc process 
The other pipe 1s for chemical make-up. raw and potable 

\\·at er 
a NRC licensed disposal· 

h 

-U 25 t1 x 0 0-t tl-'/tl x $12 -l21ft
1 

x 1 :!.51 I l = 
Landlill 1.hsp1.hal 
I II.lad 11 $ \ ·) t",;c ~ :S' til I = 

{ I l \"Old space fac11..ir 

I 0) R.:claun plant sit..: 

a Oirtw0rk 
20.000 C\' \ I h1..iur -1 lll C\ "\ :S 111 h1nir 

b Seed: 
-l acres' $300/acre = 

1 l) Supervisory labor for plant redamat1l1t1 
a. (I) Engineer 

$6,256/month \ 6 months = 

b ! l) Radiation Technician 
$5}. 12/month \ 6 months 
lOperator wages mdud.:d m ah1.1\c 

calculat11.)n l = 

:S2.56:! 

$37.536 

TOTAL COMMERCIAL PLANT RECLAMATION/DECOMMISSIONING 

$-l.968 

$5.000 

$68.808 

S339."45 
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D. R.O .. BUILDING RECLAMATION/DECOMMISSIONING 

Use a factor based on square footage ol commercial plant 
for total rcclamation.ldecommissioning ofR.O build.ing 
a. $3J9A.\5 x 5.000 tl:f]-1,000 tli = 

TOTAL R.O. BUILDING RECLAMATION/DECOMMISSIONING 
S.&9.918 



• 

E. EVAPORATION POND RECLAMATION 

Pond,redamat\on consists of remo\'al and ilisposal of the pond liners. p1pin!!. and sludg.e wan NRC licensed disposal fac1h t\ 
The pond earthen .:mbankments will h.: kwkd. ttJp s01kd md se.:ded The hn.:r will b.: cut m secuons and stacked for 

1 l 

2) 

3) 

sh.ipm.:nt. 

R.:moYal and disposal of pond lim:r systems 
a. Five solar evaporauon ponds al 2.50.000 tfl.:ach at 

h 

commercial plant 
Total thickness of liners 1s 100 mils. 
5 ponds x 250.000 If/pond x 0.00833 
ll thick x 1 2.5!.1), $ l 2..U/ft1 = 
Two solar crnporation ponds at R&D plant 
Tnlal liner thickm:ss is 36 mils 
~ponds x 50.000 tl:...: 0.0030 
ll thick x 1.25...: $12.-C./tl) = 

c Labor for lim:r and pipe removal 
Cut and stack .llJ.l1l)0 tHday mth 
a four man cn:w l5 ponds x 2.SO.OOU 
If/pond+ 2. pl'mb...: 50.000 tf'pund1 
'-l man-J<1ys.-lO.\ HJ() n:...: $13t'-;man-Ja\ = 

J Equipment for I mer .mJ p1pc r.:mO\ al 
LL1adcr 

Removal/Disposal of kak Jt:t.:ctwn p1pc. SDR ) 5 pip.: 
a. Commercial pond pipe remo\'al 

5 ponds x 2.100 n of .i" p1pe1pt1nJ 
x .0103 ft>fft. x I 2S...: $12 42./ft> = 

b. R&D pond pipe rcmo~·al 
2 ponds x 600 tl of]" p1pdpt1nJ 
...: .0069 ft>/ft...: 1 2 5 ''S \ 2 . .i2-'ll' = 

c Pipe: disposal 
2-l.60 ft> x $12. -l2./tl'' I 25 = 

Removal/disposal of ponJ sludttc 
o Pond sludgc rc:mo\·al 1s ba..-;cd tin r.:mm·al 

of sludg.e in R&D ponds after L)p.:ratmn 

and n.:storatmn. 
a Sludge disposal 

38 barrels x SS g.allons/ham:l' I cf,":' ..i~ g.al!Lms 

x I cy/27cf= \l)-lc\· 
Flow throug.h R&D plant \\as I \l l .625J62 gallons. 
thc:refon.:. I cy of sludg..: p.:r 9.772.000 gallons 
proc.:ss.::d Total !low for I•)') I to 1997 
will be approx1matdy 6.066.700.000 gallons 
6.066.700.000 gallons x I c\/9.772.000 

gallons x $I -l 7 /cy = 

$161.!15.i 

$.t 657 

:!il.679 

1 -_) 

129 

$91.261 

$2. l 'J(J 



• 

• 

b Lahar 
532 C\ \ 3 man-J;nsi25 c\ \:bl )()imm-Ja\ = . . . 

c .Equipmentl_1Tl2) 
$53tnour x I 00 hours= 

~) R.:cla1m ponds 
o DlI"twork rnlume per pond 1s apprnximatd\ 

5) 

60,000 cy/pond at commercial and 30,00l) 
cy total at R&D bas.::d on post conslrucllnn surYc\s 

o Total earthwork rnlume 1s 3Jll.Oil0 C\ 

o ,\\·crag.e dozing. distance 1s I )l) tl. A D8 mil get 

700 cy per hour( l ·1 

a. Dinwork: 
JJO.IJOO cy x I hour,71.lli ..:\ , 1) I:; 1 
(including. operator)/hour = 

b Topsoil plac.::menl and secJ 
]0 acres\ $300/acre = 

Superv1son· \ahor tl)r punJ rL·.:\miau,111 
1 I 1 En!!-mccr 
S6.256-'month x ) nwnths ~ 

h l l) Radiation Tcchn11.:1.rn 
$5 .212/month x :I nwnth:-; 
1_operator wag.cs 1111:1\hkJ in 

above calcutat10n I = 

TOTAL EVAPORATION POND RE.CLA:'YlATlON 

:bl OS.HJ 

$62.700 

$71,700 

s.io7.S36 

26 



F. 

ll 

• 2.) 

• 
-l) 

MISCELLANEOUS SITE RECLAMATION 

Reclaim/seed main access road. . . 
a Road dinwork 

b 

-l.000' long.\ 15' \\Ide\ \' di:ep x 
l cy/27 ftJ = } . 71)-l C\ 

3.70..t cv x l hour12on c\ \'bl 3J/hnur = . . 
Wdllidd road 1.hrtwork. 
15,000' long\ 11' wide' \11' deep' 
\cy/27 ftJ = 5.556 c~· 
5.556 c\·' lhouri200c\' $ \ 3Jilll'Ur= . . 

c. Seed roadwa\'. 
1.3 acres x $J001acre = 

R.::mo\'ddispose of pipe from commi:rcial 
plant to ponds and from commerc1al 

plant to R.O buildmg. 
\) Pond pipeline 12) at :!J11)1)' = -l.000 ft 
o Pipe tn R 0. (.fl al ~1)1°1" = l .20lJ It 

5.2on· J.\·eral?e s11.e r Sch -ti) 
Disposal 
5.21JOtl' n21i"t:,-s12-t2n•,125-= 

h. Rcmo\·al lah,1r 
5.2n1J fl' ' m~m-J..1\ s. 2111 • t\"' 'SI ~t>-nm1-Ja\ = 

Equ1pmi:nt 
tl L0aJ.:r 

5 da\S '$)3,huur "\ s lhlUfS. Lb\ o.= 

t) Shredder. 
5 davs x $ \ 21hL1ur ' 8 hL1urs1d~l\ = 

Remove electncal fac1lit1es 
a. Remo\·e HY lmi;s 

6.000 ft of HY line at $0 59 t\ = 
b Remo\·..: substat1,ms 

Supcn:1so~ Lahur 
a 1. l l Engrni:cr 

$6.256/month ' .1 rmmths = 
b I I) Radiation Tcchnic1an 

$5.2I1imonth'::. mtmlhs 

!_Operator \\al!-es mdudcd 

in aho'c cakulat1ons1 = 

TOTAL MlSCELLANEOUS SITE RECLAMATION 

27 

3.695 

2.120 

$3.540 
l 175 

$ l8.-:-6x 

$6.848 

$14.903 

$-l.715 

$3-l .ll.)4 

S60.870 



, 

G. DEEP DISPOSAL WELL RECLAMATION 
Attachment /:... includes the cost es!lmatt: for th.: deep well plugg.mg . abandonment and site r..:clamation Trus mformauun 

• 

1s from the Jun.: 6. I 996 Compktiun of Cunstructllln Repun - (ro\\ Ruth: R..:suurces. Inc . Cla.ss l UlC Wdl suhm11Led t•> 

the NDEQ A surnman of the cost 1s gin:n h.:hm. e,;calated to I 998 $ 

I l Plugging and Abandonment $59.026 \ I 06= 
$62.568 

2) S1h: R.:damatllln $2.3-l6 x l 06= 

TOTAL DEEP DISPOSAL WELL RECLAMATION 
S65.055 

1-196 BRULE AQUIFER RESTORATION 
The following es11mate 1s hased on th.: May 28. 1996 Remediaaon Plan using six pore \'olumes l_pv) as the total \\ ater 

<:xtracted. 

!)Pump Wells 196a.j & n 1liround Water S\\.:.:p1 

aPnwer 
3:.17 .758 g.abfpv x:; p\· x I mmn!,'.al' I h,1ur-til)mm 
, 3 k\1· , sn os:k\\ hr= 

h Manpm1 .:r 
::!.J-l Jan\ 1) I~ man-Ja\ ,i;i1 \ :!i l ~t,. m.rn-J:J\ = 

2l 81-weddy sampling un-h,1us..: Jnah s.:s 1 

23-l 1.ia~s \I man-da1 :\.\Ja\S'- $\~t>.m.111-ll.11= 

)) B1-weeklv I - l %1. m. I sa.mplm):( 
\Same as# 2) 

-l) Pump add1uonal wdls 
a. Pump from add1t1l1naal 11.:lb 

\Same as 1-) ahov.: l 
h. Dnll four addiuonal \1db 

-l wells x 50 n.' $26 = 

5) \\'di Ahan.lonmenl 
a. 1-l wells\$ I )~/\1.:ll= 

TOTAL 1-196 RESTORATION 

-l.9RI 

2.273 

2.273 

1-l.7:!.7 

S26.-l66 



c 
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i 
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! 
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Total Restoration and Reclamation Cost Estimate (Revised December 1998) 
I I I 

I. GROUNDWATER RESTORATION COST 
I 

IL EQUIPMENT REMOVAL & DISPOSAL COST 

IIL BUILDING DEMOLITION AND DISPOSAL COST 

IV. WELLFIELD BUILDINGS & EQUIPMENT REMOVAL & DISPOSAL COST 

v. WELL ABANDONMENT COST 

VI. WELLFIELD AND SATELLITE SURFACE RECLAMATION COST 

VD. TOTAL MISCELLANEOUS RECLAMATION COST 

SUBTOTAL RECLAMATION AND RESTORATION COST ES'TIMATE 

i 
OVERHEAD AND MANAGEMENT (10%) 

SUBTOTAL 

I I 15% CONTINGENCY 

I ! ' ! 
-

TOTAL ' 

! :TOTAL CALCULATED SURETY (IN 1998 DOLLARS) I 

• 

Revised December 1998 Page 1 of36 

$9,760,435 

$141,975 

Sl,647,318 

$1,678,020 

$1,213,077 

$82,160 

$579,441 

$15,102,426 

$1,510,243 

$16,612,669 

$2,491.900 

$19, 104,569 

$19,104,600 

Enclosure 3 

TOTALS 



...:.W~a~t~er~Res=::;to::.:ra:.:n=·o.:.:.n_+----+---t---+--"A..:..-...;..W__;;e.::;116:;.:ec:..:ld'-t_;;:B_-W ___ -;.;c =:e .=.:d =t--C..:..-~W:_::e::::ll6.:::1e.:::ld-+C=--.=..:l9:..:.N.:..=.P•Hem C-Roul. aW.n&.ld F-Wellfield H-Wellfield 
1mption5 I 

--- ---

~n~1-,c~cu~·o~n!...W~c::.:ll:::.s,-----+----r-- --+---+-·----50 ----- ff9 
_J~C~u~JR~nt~_Ll---:--~-::;----r---t----r---·---0 ·- · ·----- · ---U EstimalGd next report period ----+-----·- 551--- ----· -319 

~M~o~~~-;o~~~W~E~;~~:~!l8t~c~d=====+=======~=::::::;:::::;:::::: __ --~ =:· ~~-·-_· --~ 7 - ~-
_J~C~u~rr~cn~t-;-ll--::--=:=-:~::"T--f----jr--j----- 6 -·- ·--0 
_!!E~s~ti!!m~a~tc~d~n~c~xt~r~cE!po~rt!!£T pcin~· o~d~--t-----J--1----- 1-8 -·-·-67 Total Estimated 

Ri:viscd December 1998 

"196 -· ---· 
196 

5. 

~r 
1 

. ·-·· -·----+---- -:-:,;-----,.-=-1-----1------~ ______ _Q_ ______ Q,__ 153 426 0 

---···---~->----·-· _--~~~-----!_g _____ 4_5_9.j-_____ 10_0~ 

192 
0 

192 

78 
0 

-75 

1 ·· -- ---------· ·- r-------+-------1------
1 ··--- ·------··-~---~ 
l ·- 46 .- __ ,_4"7""~1------"4.:::92::.+------10 

·:r· .:··---------4_5_,__ __ }_4_3-+----.:C.:5;0..:~4-----m 
r- --_______ 9, 307 786 o 

Wc:lb o:+----.:...;o_o'-+-----..;....::6.::.9~---i2"i 

... ··~ . ·~~!!i:~~--~------il------·- ~_!_~---.. -·307 ·---· 855 22"2 
undt:r 

. ---C-Wc11fi;;-1J·--------·3-g>-· 86 134 81 ·· - · -·---- -·--a --·---'-0~----=-'-o+----....;...0 
•' --- ·- ·- ··- . -·------·-35 86 134 81 
--· . ·---·--- ---r-------J-----.:.+--~---+-------i 

-·-----·~-----1------i----·---i-------- ·-______ ,___ _______________ . ·--

GW REST 



Total IUversc OsmosU; Co.sb 
Subtotal Reverse: Osmosis Costs per Wclltield 

Rcvc:r:ic: Osmosis Unit Cost ($/KgaJ) 

-
-- -

A-WeU6eld ~·33 C·Welllield C-J9N Pattern C-Ha D-Weilfield E-Wellfield F-Wellfield H-Wellfield ' 
$!.33 $1.33 $1.JJ $1.33 $1.33 Sl.33 $1.33' 

$89,669 $407,BSI $752,066 --Sl9.1ss ___ $67,425 --r--- ·------ $164.994 $587.072 $1,634.592 $460.448 

$4.183,302 
--·---r---·· --~- ---r-- ---~-- -

nd Wuter Reatoration 

Chemical Reductant Costs 

~~~~:=:~~==-:-::::::::.:.;-----t----t---,----~2~7:r-------02,__ __ ~_i96 ·5-· ~----r-----~ij-----;c:;;i----~;-J----~~::-1 .J--~N~u!!:m~be~r-7o~f~P~att~c:'.m'.!:s~±0::::;-;c::;::"!;:;:;;\--f--I--~·-- $
245 

--- ---$
24

.
5 

- .
1245 

43 153 413 
Chemical Rc:duetant Unit Cost ($/pattern) s245 -= ,_ $245 $245 $245 .j_~S~u~bt~o~ta~l ~C~hc~m~i~cal~R;._:cd~u~c=tan=t~C2o'.:st::s =pe=r~W'°be:i11/1fi;:e~ldt--;!---.$~6ri,6Si1:5sl--$.$4~2l.~ 140 - . $48,020 ---$ i .ill -- . ---Wr-- ---.$E°ltli'o<,5c:;-3c:-5 r---;;-$::;;37",4-:;-;8;;-;5:+--::=-$.,-,1 O,.,.l=.::, l;:..:8:.:05+---,,..,..,;:.:~ 

4j; =:u;:~or~t:;::~.o~I~~:C~!e0~=7~~~~=~~f1 l=R~:"..:~d-~u-~ct_~an-~~;:,_~c-~o-~st_~s-~= :.::-~~ i-~= :....-~= c..::-~= c::-;~ ll~=-_;:-_;111~=--;=-~-S~-2~_81~-·~-0~_1s~1F1;_=. --:-:·~=·_=-:-=--~~~-~---.~-.:_·=:_=. --~:-.. -_ .. -~=--·.:...----.--.-~------~·=-= .. =-~-~--~---.=f_r_=-=-~=-~-.~-=-~=~=~=~=~i~=~=.~=~=~=~=~=~=:=::f::=~=~=:=:=:=:=:=:=::t:=~=~=~=:=:=:=_~=:=~~ 
+A=:-t::E,1u:;:ti;::o.;.:n;=-P;;:roc~c~ss::in-:1g~C::o:::s::ts:::i" ___ ·+-----+----r-----:3 

500
0 --· - ---3 5000 ---- · -3 5000 .l 5000 

-l--+--+.K~~~11~ls/E~l~u~ti~on~~R:?.::cqu~irc:dr __ -jL----f----r-----:22f-· -- --
1 

j ,_ --· "i9. ··· I 
-l---+-.J:N~um~bc~r_1:o~f~E~lu~ti~on;:s=:f;ffl:;;:-.:~\t----1--1----l$:·55225 · ·-- ··· $525 -- · · '$5:2.51· $525 -

I Processing Unit Cost ($/Elution) s·l ,050 ·-=- -"j5;r75 /- --~--- -~~j75 1 · $5

2125

/ .•. Subtot.el Proccs~ing Costs 

I 138 
:S24:i I $33,810 

·- I 
35000 

12 
$525 

I $6,300 

f 2 I --
144 

$4 60 

I $663 
$6,963 

·-
·-
··5 

·-
6 

$-150 
-·-

__ ·· · .ITOOo ·- -rrooo.-~·s;:-;o:;-;;o;:;-o-t-----:::3:5"-=-oo::-:o+----=-==:,-J 
2 4 l 5 42 

. --$525 $525 $525 $525 
-$1,050 ---$2,100 $7,875 $22.050 

. --· - - ..... - ---r-------+----'---''--t----·'---; 
-·-· ··12- . --~,:::-2r-----:-1-==-2t-------:1-::2+----

24 48 180 504 
-$4-:60 -· ---;$;;-::4:--:.6~0:-r----;;;$-:;-4-::.6:::-0r----::-$4-:-.~60:::-t-----;;;-7-;-;7! 
--SI JO- $221 $828 $2,319 

... $_-1'._~0 _·· _ .. $2,321 ·--~8, 703 .. __ S;..;;2_4.:..:.,3_6_9+---~--i 
Total Elution Cooits -·-+----J----,-----$6-~J~~ =: _-_ ~ _ f -=~~ _ :.:· .. j ) ----~- . -= -=--------r---· =::..-._·_ -_

1 

.. ,__ ____ t----

_j~M~o~ru~·!!.!t~~nn~-!-!!J•C~an~d~S~111111~p1lin:'.'::1gj;=Cos::.:t:::.s ___ t----r---r··--·-- - · - I ·-· · · I ·1 ·-- · ··- - -- ·- r----·- ··------r----

A ~=t~~:::;~:;~~!~~P~~Jod (Y.e_a_r...1s> ___ _,f-----Jr----··-5 r-~:__-~ · ~-~--~- . -- -- Jj -. . .. 2/' ---~--=-~·~=-----5 -- __ 2:_ ____ s-r-----I l. WellSlllll__eling_Eriortoreslorationstart ··==---=·:__·· ---2or--- --- ·311·- 51 · ---- 7 -- 9 31 21 ~~~~~~~LLE~~=::::::::;:..:=-1--T--- 5 
-- -/ -- _ ii1 __ su_· _-·-___ -__ s-i5o_ ,__ .. _-;;;-;~r------;:-.-;:::;~-

# of Wells _ s-i~==--~:_:}1_~ ~-=-.-.!!?~ _ __ __S_l._5o..,... ___ $_15_o--t--___ $_1_5_0-t-----$/s11mplc 
2. Restoration Progrc:1s S~!!_'!i__ ---· · ·5 ·-· - 20 --- -- -·:i·1 I 5 r -- - 7 --9 31 -;z1r-·--· -c, 

II of Wells ·--- TJ5b -- -- 11·1-so.--=~~~-i so I .. __ s.! 5{jl . :·-= . _!TIO~~-$ l 50 ____ $_1_50::-1- $ J 50 - $ L5o $/sam~e --+----+--1--------,-r---- - - . -- I l l l 1 I I I 

-+--+-t-t:~11;::o~::t~1=:s1Yj.usv =ea:-::r-1- - _l _. -·-_-~;~ --. --~~f= ._-·:· __ .. ~;JF-· ~:-=_~$J ~--=---,s=-=3:--:!-t----s=-~o--~-+ -----;;$;-;;;:-:~.-----_. $J 
$/sample $J

4 --6--·---6 --- .. ··-·6 - ·-···--6 - -·-· 6 6 6 6 / ~==~:j:jrjis~a~m~~~~1e~~~~Y~c~11=rc:j~:::::::t:::::::f:::::f=~~~~~~~~6t====~====~~---- -------~----~----~----~--- ----i-~3~. ~U~C~L==-:S~llJil~1£1~l~in!.LLg_-t-----t---1--==r===----1-:-:11+------:;;70~-----;;7iiisil-·--- 5r--- 20 29 55 89 r----- 69 

_ _j__J_J-f~#(?.o!_fW~c~1i,~--+----t---1--r==sl9r-----s·-19-+----.s;;-;i9 ·------·--$19- --·- .s19 s19 s19 s19 s19· -=~=h~~$/~s~11m~1p~l;cv:::::--f----t----r---r====]6:[= 6 6 . ---6 -- 6 J 6 6 6 
- Samples/Year .$Jg •860 $78,300 $ I0.3, 980 r-·-- .. 3ff2;:i50 _ ---s··:-:10::--, ::--:56::--:6:o----;$;;::2:;:5-:,5:-:475 r----;;;$:;:-90=-,-=-g7:=:0::-r---:;:,$9""'1,....,0;;-:5;-:0:-i--- $50. !! 5 o -::==J:=!s~u~b-tt~o~t.el~R~c~~~o~rati~o~n!An~a~ly~:sc~s~~~-----"t----=t==~~~j:=====~+=-=====;:~ 
--=je[.js~~~rt*·~k~rm~s~~~~~~~~;;~~~~-±==t===J1~2t===~12~===~12~---u~- 12 12 12 12 ·-TI --=fj]E~s~~i~~e~d]s§a~b~~~~11n~~~n~P~e~ri!~~Q(M~o~n!ili~s~O-i==±====j6t====5~6~== ~---- -1 2 19 ~ ~ ~ 
=-=ttl#~of~W~cl~ls~=-J----t---t-j====]6t===~~6,_ ·-6- - .. 6 -··-----6 6 6 6 ___ ·-:~ ~ 
tc::1:J=~~sa~m~1p~1e~s/Y~=e=ar====t======t======±====j=======~$~19t==:=:==--·!li----_-- sI~-~-~~j~~~==~$~.~7~r~----~$~1!~r----~s~~9~1 ----;;;~~~-91~r----~s1~ $/sample 5 20 __ 

6
r---- -· -·

6
r--- ·-----

6 6 6 6 

Ii tj~~:~;~!~:~~~~~se;a;r=~---~--i==t==~~~:~===s:r~:~~===~~--··-~1-·-~ U4 ~ $~ ~ 
$/sample 

i _ ... 
Revised December I YYM Pugc .1 nf J6 
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E-Wellfield ~._ WeUfield H-Wellficld 
31 21 6 2 2 2 

$150 $150 $150 $18.8)6 S20.730 $]0.890 $109.686 $111.780 $61.740 

---->------r-----+-------+-----· .. 

Revised December 1998 
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111d Water Restoration A-WeWield .Id C-Wellfield C-19N Pattern C-Ha. D·WelUield E-Wellfteld F-Welltield ' Ooeratimt Unil Cost in S/hr CWDEQ Guideline No.12) SB.77 H-Wellfield. Avera11:e Ooeratinll Time <Hrs/Year 1000 --...__ c 
Total Number ofYears CAveraRc) -- ,,__,_ -·-- -· --_.._ __ 

4 
Tot..J Vehicle o-radon Caso $350,800 ----· ·-. --

·-Labor Costs I ··-~ --· 
Number of Environmental Mana11ers!RSOs -------- "------·--- -··· - --· 1--- -·--I 

I -- 1-----·-· ·--··--. ------· . -- f-·- -· .. $/Year $60,000 - ··--- ·-··-·-----Number of Restoration Manaaers I ·---- ·- - -· ·---
- ·- ----- ... ····-- ... - - -· $/Year I $~0,000 ··---- --····-·---· 

Number of Environmental Technicians 2 ·-- -··- ···-----· 
·-·----· ·-·-·----· I $28,000 ·. ----· .. 

$/Year --- -·- ""-- ... --··--·- . ...... ------ ·-·=; -· Number of Operators/Laborers .-. -··-·--- ··- --···-- -···-· . ·-I $28,000 $/Year ·---- ·-·------·-· --· ..... .. . . -
Number of Maintenance Technicians 2 ·-

I $28,000 - - ·--- .. --··· .. -· ... -----S/Ycar I ·- - -· ----· -· ·--·-- .. ··- -·- - -· ·-Number of Years -~ ·- ··-·-·--·-- - .. . . --·-·- ' 
.. .. ____ 

Total Labor Costs Sl,090,000 ----- -----·--- -·-- ····-- .. .. ·- ... ··- I -· -·- ·-
ITAL GROUND WATER RESTORATION COSTS 

_ ...... ·--··-··--. .. ... .. . . ·i ·-· "" ·-$9,760,435 I I 

I 

Revised December 1998 Page 5 11f .\fl 
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I 
Cen. ScteW!oN•l S•t.W1oN .. nt Removal & Dboosal Satellite Nu.2 

l 
--·· 

111val 1md Loadin2 Costs 
I l Tanka1<e 

- ---·· -· 
Number oC Tanks 2.6 
Volume of Tank Construction Material (ft) 

8 14 18 
1028 162 

- ----·- - -
·----- - ~90 397 

Labor I I l. 

I Number of Persons 
··--· ... ·- .. - ·----· 

3 . -· J ) 
- -· ---

Fti/Day I 
- ···--- .. 3 

25 
-

25 25 25 ·-- - ·-
Number of Davs 41 6 _________ E. - 16 

$/Dav/Person .SI 12 $112 $112 $112 

Subtotal Labor Costs 
-- ~-···· ---

.S~,776 $2,016 $4,032' $5,376 

2. Eauipment I -- ·--T --· ·--- ._____ . - - - . - ·-
Number (!f Days 

4 l 6 12 16 

1 
-·-··- - .... -

I 
S/Dav 

$)) 8 $338 $JJ8 
··--

- -·-- ·- - ---- £338 ··--

Subtotal Eauioment Costs 
I $13,85 II $2,028 $4.0561 $5,408 

····-· ·------·---
---------- -·---------

~:~-~:;---
$H,UIHl 1 

.. -
Subtotal T anbi;i:e Removal and Loading Costs '--- $27,634 

----·-
.. ~I0.784 ·- ---- ···-

PVC Pivc I l 
I -
I --- - -·- --· -·-····· - -· 

PVC Pipe foota.ize 
5000 4UUO 4000 

~.,------- ---------
Average PVC Pioe Diameter (inches) 

3 3 -~ 
- - ·-

3 
.. - --·- - - >--· - -· - u·.·0161 ·- . - - . ---

Shreddc<i PVC Pioe Volume Reduction (ft'lfl) --- ____ Q~I~ 0.016 0.016 
·--

Volume of Shro;dded PVC Pille (ft') 
.. -- -- - ·----r ---so 16. 64 64 

... . - - ··-·· ·- t .. -

I I l. Labor -· - - ·-· ... . ·- -· -· ··-· ' 

Number of Persons 
L___ ____ ? 2 .,! 

·-------- ------·· ~· 2 -----
.. ' ·-· 

ft/Dav I 
200 200 ZOU 200 

-------
--·- -·-- - ~-

I 
Number of Davs 

25 5 20 20 
--- ··-- --·-----· 

-· - .. ··-·- - .. 

S/D11yfPerson 
$112 $112 $112 $112 . -· ----·--·--·-

·- --· --- -- .. .. .. -· 
Subtotal Labor Costs 

$5,600 $1,129 -~4.4l!Q $4,480 -
Subtotal PVC Pioe Removal wtd Loadin~ Costs 

$5,600 $1,120 ____ $4,480 $4,480 
--

J,...._. __ -
I I c. Pumo5 '.iO )0 

···--·-----··-· --- . ---·--· 

Number of Pumns 
l-'l\ ' 13 - -

Avcra~e Volume (ftl/P\JmP) 
4.93 4.93 

··- ··- 9.~ijT 
... ····-

4.93 
-----------

- -·-··- ·---- - . 

Volume of Pumos (ft') 
246.5 493 ·--·-- _6_2._Q~ 6409 

- -·-'-------
···-- -· ··- ---·-··--

I 
l. Labor I l -- -·- . .. .. - ---

Number of Persons 
I l l 1 

--
--· --···----'---·-

Pumps/Dav 
2 2 2 2 

·-
.. - -· - -- ·-

Numbr:ir of Da"s 
25 5 7 7 ···------- -· --·-

$/Day/Person 
$112 $112 $112 $112 

'"---·---· - ---· 
-- --· .. ... ---

Subtotal Labor Costs 
$2,800 $560 $7114 $784 

------
--t--- ... - -- ... 

Subtotal Pumo Remove.I and Loadinl! Costs 
$2,800 $560 $784 $784 

------
............. - . ·-- .... --

I I D. Drvcr 

_ .. ----------· -- --

Drver Volume (ff') 
835 

. 4- --·- -·- -·· .. ·- .. 

I I 

--·--
1. Labor 

--· ---·----·-'--· 

5 
- ·--·--

Number of Persons 
... -·----

Ft'/Dav I 
175 

------
-----· --·- -·· -·--- -··· -- -·- ···-

5 
·--

Number of Dav~ -·-··· - ..... . . ·- -· 
$112 

---- - -·· 

$/D11v/Person 
.--------·-. ... _ .. _____ ,. - ·-···. - $2,800 

·------
,__ _____ -- ·-

Total Labor Cost ---- !------L--··- --· ···-- ·- ! ......... -··-· --· ·- .. 

Total Drvcr Dismantlimi. and Loe.din~ Cost 
$2,800 

---·-- ·- -··-····-- ------

Revised De1.:embcr 1998 
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1ment Removal & DisPonl I -
. b ·-• E . C 1ant Satellite No. I _S_a.t_e_.Ui_'t·"-.N._o.2 Satellite 1u touu ~tiu1omcnt Removal and Loading Costs per Fa.cilirv 
rot11lEquipmentRemovalandLoadin2Costs $38,834 $5,724 $1'.!J·s-:i ·- g;1 -----1 - - ·-i-----+--

Subtotal Equioment Tr1111sport11tion and Disposal Costs per Facilitv $40,826 . : . -$4~29?lr $7,9~·1-i · ·- $9,'901 
Total EquipmentTransPOrtation and Disposal Costs ·-· S63,017 -- ·--=-...::....:.1-----+-------+--·----·--·---;-·----t 

.......:~r:::....:;:.:L,~,L:.;;c~~,~~..._--~---'---,.-----+----·- ·-·· ::=:=f::==::==::Jl:::::::=:-::-+------J-----~ __j_H_e_ial_tb....i.._11n_d.1..-S-ali.J.e-1YC-L-os-ts----+-----1-----.f-------+-----+---- -- --· - ----+-----+--== 
~=~,~~d=~=t~~~n=S~d~c~~=~~~-.-m-e-m~~---~~---~-----~-~$~1~,2~5~0-~~ful-----·-~·-'~._i_o.--~$71~~~~*----4-----~---

Total Health 11nd SafelY Costs ,_ ... -SS.Ooo ·· · -- ---....:..:..:4-----+-----..... - -
~~~~~~:;:::.ic_.:::==--+-----t---+-----j-- ·-·- --;;;:::::::t===±=---+---==r~~::::_-~--1 I .1 ·-:: 

I 
.!::S'..!T~O~T~A:=:L..::E~OUI:,.::P:...;:M;::E:::N~T:...RE=M:;.=.;::O...;;.V:-.:AL::::.,:.,A:=.:,,N:.;::D:-;D;;.:I::cS:::-PO::-S;:.;:AL~C-::O-::S=T::iS;-P-'E'-R-'f-A_C_IL'-l_TY-r--:-$:-8~0"':::,9=:10;t----~!.!.J_?.l/ ···--$~:(5"9fr--··_-_-1_sff2_1~.TI19Z?9t=======~t=-....:-:....::===ic:====1=====l 
>TAL EQUIPMENT REMOVAL AND DISPOSAL COSTS $141,975 ---------· _ ----- -· 

I 
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• 
t 

Satellite 
Sat. No.3 

I I I Central Oner Satellite 
Bulldln2 No. l Nu.2 i'lu. J 

Wlll'Cho'"•e W 
F .. b. Shop 

Decontamlutton Co1h -· -· -==J===~-i..:::::=====i===.....,=h=o=ua=ct=W=aJ=k~"'=·~•Y~ -tA.:-T.W:;;-all;:--;:De;---g-on-:t-1m-=-;n-o~tio-n---t-----+----t----t-----+-----+------~------ r-- ----====t=:=----j------+---==I:====:J 
-t"-"--t--r:Arc-"--11-:1o~1ic'-ro~ICQO-n-:1auwu1-=-· -:1e:-d~(tt;: •• r->---t-----r----r---:1-=-J-;-io::-:o::-:o+-----o+---- o ,__ --·--- ,_ --~ ···-:]t:---0:1-----,,:l----~+:====J IAnoligat.ion R•tc (Gwlonalft") I I .. __ -,- · ---· · · ~- · .. ---1°L _____ 1j[-----¥!f----~J--====fil _.j.-+-~H:..:ce11:.::A:.::ii=:i=d:;:;W:..: .. ~h.~in~1::.::,1udina=. =,.:..b.._o_r-<S1_G_a_1_1on...1.1_>----+---~-- so.so .,. ___ sO:SO,_ .. ---so.So'--· ·-so.sri -jiso~.-Sis~5f--so~t---~~-----:;;::--:Jt--_-..=II 

-t~-tS-=ub<o---_ca_1_w=-a1_10e-=o-on_1am1n_·-=-1111_·on..,....c_o_•_11 __ -t-----t----t---s_6_s.._.~_o_o~----s:...:o+--~-~----:_-s_o-=:-_·_·.:·-_~_s~ ·--- .. _=:'!su()t--.....:::~}---~~~--~~-==::J[]@ 
B. Concrete Floor D-!acuination 
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• • I I I I 
Bulldlnl! Demalldon and Dlapoaal Chan11ehauee Midntenance Milin Office 

Tnallcn 
froca11Flre 

L Dec:ontamlnadan COit. 
and Lab Bide. D1dldinll om.,,. 11 11 e 111ter Cenc1111 Pia w ... r Did.,. T-i. Slab nr Exxon R&D WaccrBld*!'. 

--·- r-- -

0 ·- .. 0 
$4.60 
-·$0 $4.60 

SU -··· 

·- - --.. -· -., . ··-· . -==t=====:!:====±=------i-.:===] 
·---··-T----t-----~----.....J 

·-
,_ _____ 

··-·--· ---

-~---· --··-··- -· .. - ·-.... .. . .. . .. -- -· - I -·-- -- 1iaoo --·· 2iiouo ·· ..... --73000 27000 
1~500 6300 SO.JU $0.1'2 ·:· $0.lS2 -

.. 0 0 

I 

- S0.152 $0.152 $0.1.52 S0.152 
15120 

$0.00 $0.00 S0.00 . . --SO.OU -- so.ooo $0.000 --· '_~SJ,~J .-· . SU.OU so.oo so.oo $0.00 $11,096 $4,104 SI0,944 ~~.sos so.oo $958 $0 $0 $0 ·- .. ·-l400 2100 6000 800 180 -·- ---· -sii~d - --- 1256 1854 $8.IJ $8.13 $8.13 $8.13 $11.13 1260 
$8.13 $43,902 $17,073 $48 780 

... ____ 
~ ·-· $8.13 $8.lJ -·-- -~o $6.504 Sl,463 SI0,211 .. 

· S6J,8S3 $10,244 
300 200 

..... .-. --- ·- - . 
340 ·-- -~ 120 54 0 

.. __ .... 
0 SI 1.07 Sl 1.07 $11.07 _!!.l£.7 Sll.07 $11.D7 144 

$0.00 $0.00 $3,321 $2,214 $3,764 $0 --··. si.328 $11.07 
--$3;040 .---.. $10,340 

$598 $0 $0 S1.S94 SS8,319 $23,391 $63,488 $3,019 Sl0,211 · $63,853 $11,8311 

!radiation ufc:l)I c:quipmmt 
IDrvcr bld11. demolition wilt cosl of SO. 73/ft'· Cor additional 

Volumc:ofB11ilding (ft')• I I 
Demolition Uni1 Coal per WDEQ Guideline: N.o. 12 (Sift') 

Subtoial Building Dmnoli1ion Coats 
Dryer Building Demolition Unit Cost ($/ft'} 

B. Concrete Floor 

C. Conoretc:Footin11 

I 

Demolition Unit Coit per WDEQ Guideline: No. 12 (Stft•) 
Arell of Coru:rc:tc Floor_(ft•) 

Sub&otld Concrotc: Floor D~olition Co11b 

Lcllldh of COIUlrctc: Footing (ft) 

Dc:molition Unit Coal per WDEQ Guideline No. l 2 ($/linear ft) 

Subraial Demolition Coats per Buildin11 
Subiotel Cunon:tc Fooling Dc:molirion Costl . 

Total Demull«loa COit• 
-· --·· .... ___ 

ID. Dl• ~ullll Coaca I I ·--~ 

·--·--· . -- .. ··-
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I 

• I I I E:n:on R&D D, E·Wcllftsld Morton No. Vollman No • 
. dlnii: DclnDlltlon and Dbno1al p,...., ... Bid•. Booat"r Stat. 1-20 Bdlo. JJ-27 Bdl ... 

Decoatamlna11on Co11b ---
A Wall Ooconllmi1111tion --~ .. ·-

Arca lo be DcoontaoUn.ted (ft') ·-o'-· ---0'------·- - .... · ·- ···---· 
t--t-t,7-"-~-1::-. -::.:-'"'"':::R:'"""::.:::G:'7.=c::ft~"r---+-----l----J--- ·---" '----·----'- ,_ o o 

1"1'11 u:ation arc< allonal ) 1 1 ·--· ·r'--· ·-·· -
1 

HCI Aoid Wlllh. im:luding t11bor cs10a11on> so.so so.so 50_;0'-· · -so.So 
Subtotal W11JDci;ontaminaLionCos111 SO so ·so~-----so 

8. Cooorctc Floor DcoonWRinalion 
-t---:hr.Ani~11"'t...;.o-;-bc--;;Dcoon~~i.muui~·=lc'°'d:"(:'::ftT.1):---+----+---+----l2-6-0+-----l-- · - ·- - --- · · 
-r---1Hlr-:-AJJ-pl::-illll--:ti-ou-b=-ic---:-(0.=-=1=-1omi:--:H""''r.-.)~---+----+----l,..._---=:.:4+....----~0 --_ __E. .. _o 
-+--t-t.~~::=;::;~~~=::;:~-!--:=-::::-:~~---+---...J---~~---~---'.!4~~ 4 4 
-+--i,__.~H~C.;;..I .;.,;:Ao~i~d_W"-'uh,;.;;;.;:.-=in:;;ii;.;;ludiruz:::'::::&.:::la;;:.bo;::,:r~(.::;$/c..:G:;.::al;.;;lo;:;n;;.<.) ___ +----+---....::S:::O.SO so.so .. sii:Sii --· . $0.'sii 

S11b1otol Coru:rctc Floor Dc"'1ntamination Cotta s2,s20 so ·so · " so 
-tc~.-t;Dc~:ep-..:..;W;;-;-c~ll~ln~~~c:o~l~io~n~C~o~1~~::.=r:=:;::=::::.::::::::..::::;;:=----+---.J--__;:!:!.:'..!:!+..--. -.c...>--------'-~ --· 

Total Kgal• fodnicction 5.04 --· -- ·-o - - - .. ·0 f-, .. 
--t--t-_._Occ_.~P_W_cll_ln~j'"-'i-on_U_ni_1 _C_011_t_,. CS1K_;,,.1111_ls_,)-+-----l----+-- $4.60 . S4:6o -- . i4'60 -
--11----...S_ub_1_o_tal_D_c __ cp_W_c_ll_ln~1hi·cc_tion-'--C-.--os_t1 ___ +-----+----.Jt----~s:::2~J1--__ so su ... 

Subtotal Dcoonr.minalion Coat1 ncr Buildimr S2,S43 . $o --- ·-·· so'- ·-· 
-i=T:.:o:::tal=D=e.:c:;a:.::n:::laml=::::n=11=11:::o=:n::..C.::0:::1t:.:1:.c;:;:...:==::11..-"~---+---4---·- - ·"'-- --·-._ .. 
-r--r-r---r--.----.-----1------r-----1----t--·-·- --- - . ----
:--'1----~~------i-----+-----+-----+-------- .. -- -- --- . 
L Demofltlon Co111 
--rA-..-B-w-.-.din-.-,g-.,-j-T-----1-----+-----+----+-·-· - -1--- ~-- ·-

--t--+-,.---...... --1-----+-----+----+---+--- - - ·- --·--. -·- --· - -· 
_,.._ _ __._A4_1_um ...... 1p_:ti_om_:~----------~---..__ __ _... ____ . _ --·-· . 

IDrvcr blda. demolition unit oo•I of$0,7llft' for additional 

-

n 
s4.i.u 

so 
$0 

Volume: ofBuildin11 (ft') 1·s·120 8640 -·- I 4400 '- I 4~oo I 
--+--...-4-!"l,11'-'adi"'.""11t...;ion~Hfo'"-"o-lv;;;;c"":o~'w""ip.;.:m.:..cn=t'--'--"-.;.;.;;..;.;...:...;;.;....;=-=r==:o.._+--· --- - ·--·· _,__. ·-· ---- ··· - -· 

--1---1--1"'0cm-'""""0"'1i'"1i""on'-=-U""n""it-C"'o,,'-'1""'11t:~1r-'WD'--E-Q-GW-.dc-l""'in-c-N-o-.-,-2-(S/.._ft~'l-__.._ ____ $0"JT2 --·so.-ls2 -- SO.lj2 ·- s{i.is2 

IDrvcr Building Demolition Unit Cost ($/ft'} . so.oo so.oo .....__., ·so.oo .. · $o:Oi1 
--+-1--=;.L.;:::..::.=:;::;1--=-===;...;:.;:==;;;:.,.;::;;..:;;-<----~---+--_;..:=..c _____ ..;....;...~-. ···-- -· 
--l--+::S:.::ub=to:::ta=lc.:B:.::w:::'l:.:din:::';.io111f.:Dc=m:::o:.:h:.:'11:::'o=n-rC:.::oa"-b;:;_ __ -+-----+---f-·---'S'-2"-,2;;,..9_8 $1,313 -· .E.!.~?. ·g,!H'J 

B. Conor~tci Floor I 
!Arca ofCoru:rc:tc: Floor(ft') 1260 __ ri ---· 600 600 

--i-.-l.-ilOcm~::.o.:::b:.;'ti::::on=U:;:ni:::t :..:Cot..:::=I:.. p1cr.l:!.WDL-£-~Q-G_u.,..i=-l..Jin_c.,.N-o-. -12-(-:S/:l.:ft:-1,,-.) --4--· --::S~S.':".13:+--- SS.I J ... SW -·· . S~'TJ 
l--+-.+S~u::b:.:to:::lal=-C~on::;llRtc:;::::;:..:.F.:.;loo:.::.:..r.=D;;:c:m=;o:::li:::1i=:on::..:::C:::o;;;sli:o.._+----+----t---'-S"-l0_,,_24_4-r-----$.._O_t---·-_;:_S4.;.:;,ili ~~ _:_· $4:n~ 

C. Com:~ Footing 
- ILcruztb ofConorclc Foolin11 {ft) 144 0 lllO =-.-.:.~1_00 
l--+.-l-ll!IDc=moii:.liti.::.O:.:ll:::U;;n:.::;i:;:tC:;;:o:.:1:..:l=DClt:;iWD~=£-,:--:OGui~'dQ~lin:J-c:-cN:-o-:.1-:::2-:cs~11~i-nc:ar--:::ft:--)+--~s1:-:1"-:.0::7;t---;S;;l71.-;;:07;;t-----:Sll.07 $11.07 

Subtotal Conorato Fooliruz Demolition Coats 51,,94 SO $1, l 07 SI, 107 
1-_i,.S_ubl..J:o:.::tal~DcJn=.!::o~liti:::.o:::n::C:::.os.:...::::r.::p:::1cr:aB..::ua::::':::ldin:::.:::,11=:....:::.=+----+---+--::s:-147',:-:13::6:t----;5;-;1-;,3;-;l;-3t---::ss::",:.':17:-:4t-··· 'Si,1_7± 

1--l.T!.ot~al~D~c!!m;!a~ll~ll~o:!!n:.=C:::o~•::n:._ __ +------t----f----t-----t-------t--·---.. -··-:::_:-.. _--:'.·:::: 
l!m:!!!... ~D~•~·~·o~11!!!:lll!.;C!::o~•~t:1~,l--tl----+----+----+---+----T-----r------- __ .. __ 

A. Buildin11 I I 
1---4.-.+:.V.!;o:::lum=c:..:o:::f..;:B:.:w:::'l:::din:;;' ;iilR..!(:::.llVu._l_-1-----+-----t----t--·-.o.S.o.60"4-___ .;;.J:o.20'-I. ___ -_ .. 2E ... _:_ ... . j'3) 

j......__j.--4!-1:.l. f!;On::,.:-S::i::;tC:_;' J-~'----;-----t----t----t- ------+-----+-· --·· ----o-- ·--
1---!-..i-..j...._j.!Asl~WD~l~~U~·O~llll=:~---;--l..:-;;-=::-;-::-;--+-----f-~--f------f------f--·--- __ --· 

!On-1itc disoaaal cost of $0,,4/cv 
1---!-..i--l--l-p-crg_Jcn~tll::!!!.ll,C;(O;~~)~~,,:::.:..:::=...::~:.::..::.z.r----t~--+-----~.o~o;i----~lO~Oj'---------.-10!i~~-=-~IOO 

VolwncforDisoo~111 (cubic yards) 560 320 533 HJ 
1--+-+-+-4D;;!..i.,~µ11~0~,.1~U~m~'t~C~o!!:s~t;: ($~/c:::;v~):.i::.=!...--t----t----t--·--s~of'..s~4;t---,$:r;O~.s:i"4t-·····so.)4 ~·- -$o.s4 
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• 
Plane Buildino N ~ -~J=::'.J~~~t:~11~1·~N~u;,l;::eY~e~llu~w~C~a~ke~;~~;;::+~~~~D 11-12:1NSubRci:a::JlalUcOn~-~S~i"'F!D~io~•n;o~...&~C~oo!!!1.>!:!....._._,..+----}----i---....!S!:1'~.~88~0!j_ ____ _;s~o[_ o. I Nu. l ~ No. 3 F .. b. Shoo Suuth Suanendcd 

I I I I I I I Central Doer S111olllte Satellite Satellite S 

Bulldln• P11moU1lon 11Rd Dblooaal I 

t--+-+-+Arc:..=...:..;::a"°'o:::.f..;::C:.::;o;;no::r.:;;ot=""°'F~loor=_,(::::ft...t-'l----~----1----'--··_- - -:ITT6ii ·---· o·,_ ---8000 
Avcraac Thioknco of Concrete floor (I\ 0 7S - . O ·· 07 ~==:==:=:v~~o~IWll~=c~o;f~C~o~n~orc~~tc~F~l~oo~r~(~t\='l~~:~~~~:=======~==~--~-=-·~~-· ·---- 17~20 --- · .. O .__ -·· ·5]~ ··-

-----t---1--+-+--+V~ol;.:;um=c.,.:o;.;;f...;C;.;;on;r..:..:or;.;;c.::tc..;::F...;l;;.oo::::r..;.(.:;;"'V._,)~---+-----+-- ·-4-- _ ·>60 --·. =~~ : -·~~: -- ·199 
I. On-Site:! I I 1---+--~+o-.;...,....-'-..__,__ ___ +------+-----+-·--·-- i----~ . ---- ~---. 1---i.---+--l"P...;.cr~ocn-=ta""-1"'111c.o...>..("_V.,_l _ __.l ____ -1------i--____ . . . ._?1 ____ --=Q ~~-~-~.:- -~ -_7_5· -- . 75 - n 1----ri/---.,-;;;;f-----:-::--+-----_j 

VolwncoforDi11Ml1111l(ov) _ -'?~,____ 0 149 .. -~}?.8- ·-· 238 
_____ _.._D_i~wo'-ol-"'U_1U_·1_C_o_1_1_ pcr_WD~""E~OG~w-'-·dG:.:..rlin"-co'-N~o.c;.l.;;.2_,_(S;;,./-"ov..,_l ___ .___ .!.4~~ '----·_!4.~ ~- _:.~-~!!.~ $4.4 2 .. ~. ~4-0---··-surr---~~~----::~U----~ 1--+-+--l=S::;.ub:;;to::::tal=..=On.:;...:·S~itG;.:....:D::::i:;.ioooaa=:::lc..;C::::o~s:::ts ___ +----+----- ,__ ___ S2, I 8H $~ -···-···-~~ _ si .. 051 · s1:C,oi5SJ3l __ _:::S~

4

·°i:ii°~t----7.~t----:~~:i_--~~~ 
2. NRC-Li"8Kd Facilitv I - ' _:J' - -

~4-~+-~;-:-z~~~;;;.;::::~;::~;..;~;..;~::.1~:::;.:~o~:~t'->-•;..;r_K_~~~~a;..;t~~;::"-o;.;.r-"o.:;;oo~~~;..;'-·-_-~~~~~~\-~~ --:-~-1-1r~---__ ---_-:t-----4----~----~ 
1--+-+-+--+~:;:..:..S'"":izrr:...:'""":a~~io"":.,-i:'-0-:._Ld;.;.o~~-/:-':X,~Jl._~-su~1 ~,.,,1 ~-.-~~'::t_,. ~s'"":ft-::~;~llft"""""">--+---t- ---}~:~~ ~~:~~ ... ~!:~~ .. -~· .. ·~i-~~ j ·- ~· ~·- ~;:~ ~ . -· -;~~~;:-;:~r.;~;t---~~~--~~--_;~~ 

Subtotol NRC-LillClllcd Fawilitv Di1pom Coats $38,625 $0 - SiT,6iii - . ·~°Si ~~~·ii r-· -$uiil,s~11iisit-°--...:::::;$;;O;t---....!!~~--..J!~!L 
Subto141 Conorcll: Floor Di1110HI Coata $40,813 SO $12,276 ___ _!l.~6~_1 _ .. "isli19i';,6~4ii1l-----;s~o:t----:::~!.4------1 

C. Concrete Foolim1 I -~~r-----=t---....'!!:!2.:t---...J~~i._---~tl 
1--+;:::...-l-=::;::.L~cn.:;;1ath~..;::of"'C~on:;a..e_rc:-t-c""'F,....oo-t-:-il-'-111: (o::ft-:-l---+----l---+--·--6-2-2+-. __ .-_-___ o_,__-·_-_·-~--:-~ .._. -- 4110 -·-·4110-+---· · 0 
1---+-+-~A.::::v::a::cr11::.11•c.;;;0Co:....;;..;;;th:;.::..o::::f..;;..C011Q.;..;.;..;r;;;ccl"'c'-'F""oo~ti-n1iz-(-:ft:-)-+-----i----t-----'--4"+ 4 4 -- ··-- - 4 ·-·-· ··-~.o.i-- ---:i4r----=~+----~~~---_J~ 
l--'-.4.--l!-A~v=c:r~a~11~cW~i~dlh:::..:of;.:.....;:C~o;::D:::Orcc.;;.:;;lc;..;F..;::o;..;o.:;;t.irui_;;;&'~~ft~)-+-----il----+------~,t----~ii---------i :1-· ·-·--1;11---~1if----__:~----~-----~ 
l--+-W~V..::o:!:lum::::c:.:o::.f:C=on:::o:::rc:::le::..:F:...:o:;:o:=tin:::s111~(~ft:..£-1l __ ~---f---1f----°""24.;.:8:::-llt-----::ot-- 1440 ... . . I 9io ··~· -i1!9i22-0or---~0t---~~----::,_-:~---~ 1--~--l~~V~ol~wnc==,.=of~C~o:::.llll~r~c=tc..:F~o.:;.ot=in~'llw(~cv~):-=::-:::...+,-:-:--:-:-'.C~::-:----:---f----=-:-~9~2r----:;;-:--:~Ot-----::7':5~3f------11 -~7~1-r-----~O~--...!!~ __ _;~~·---~ 
1---+-.J-.l.:On::!!:·::stc:..:::D;::io:c=:DOSB=,,ll U::::.n:::i::.l C=o•o:,l1;::; 11cr~WD~~E:;:Q>..;Gu=-=;i:::dc=::lm:::· ::.c..:..N:=o:.::.l:.:;:2~(.:::S/.:;.cvLJ')'---~----=.:$4:'-".::'42:+----'$'-4.:..;.4:;:2+---=-;..S4;.~ $4A2 -·. - ·"°i5;44"°4.4°22l---c;$4<".4;<:2;t----;;-;~+----:--~1----:__-_Qj 

SubtotalCoDi:rctcFootin11DiliposalCosb $407 SO S236 - ··-·$.114--··- $314 SO l---+S-u_b.cto~ta~l!!:D~is~po:::••:::l:::.C::o1::.ta.:..1 oer.::::::::::B::au'-=ildin::.::.i~=g::.;:==-+----+---+----:Sc-:5~7.;..;l~OO':+---=s:-:19:-:,20:-:5~0+---:S::-l-=6,~3-L:..:2:+,__-_ ." )i6.J~5 :·~~--$ii265:,3J:s~s:J-----;sc:i7~5;:-1 r-r:~ffi---::-:~~---_J£J 
Total Disposal Cu1h $166,988 L--l~~~~;..-..--+---+----+--1-_::=..::=+----t----+-- -·· -· -- --=====t=====l::==-=-+--+--_j i:.:.:-+-.JLL~+-~--!----+--,--+---t---T---t----t--·· -·-- . -- -·--1----t--===:t===:=:t=:===-1 

m. Health and Safctw COiet ~~-.l!IRlld~!!!ia~ti~on~S~d~cot!l-.!:vE~qu~aip~m~cm~t~-----1----+---+---:;s71.~o~oo;r--::.;s1"",o:..:oc:.oi-_ _;:s.:.i1,..:..oo::.;of-__ .s1.ooo . _____ s_1,~0_001 ___ ...;s;.;::ot-___ _::s~o~---~so4----_:s~o 
~JT~ac~al~R~"~al:!ch!!!a~a~d,;S~a~fc~enrll...::C::.:u::st=:s:..-t-----+-----t---t---~55;..:•_oo'"'oT" ____ -r------f--·· ·-·-· ·· ·--·--:·-~~ ... =-==~~t=~;;:;:;;;t=:;;;:;;:i:====d 
~S~UB~T~O~TAL~~BU~ILD~~lN~G:!..!::!D~EM~O~L~IT~IO~N~AND~=D=IS~P=O;S~AL~C;O;,ST~S~--1---;;~S4~8~0~,9~14;t--~~S~4~~6~7~6~_$~l~Tl~,6~7~lr--·~$i~o~4,,=75o ... $204,7_s~or---~$~6,~46~0t--~S7~3~,2~50~-~S2~l~l,~89~0+--__:~~ 
TOTAL BUILDING DEMOUl10N AND DISPOSA.l. COSTS Sl,647.llB $

96

3 
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• I I I I I I Cbanl!ehouac M11lntcmmrc 
, .. ,_, o. ... oUClon •nd DboD<Hal I •nd Lab 01.s... Dulldin• omu • ~fficc ProcesafFire Potable l'otablc Water Ccnand Pl~ht 

Subtotal On-Site Dilomal Co,1.:1 n.
460 

S~40 T .... llera W .. t.r D~l~.S~e .. ;!w~ .. ~t .. ~r~B~l~o1-;t .... f~T~~~~~~~~-~·~E:!x1'~o~n~R~&~DD 
Maln 

Av«1111c: Dc:nlh of Congrc:lc: Footin11 (ft) l 4 
- 300 200 340 0 120 -- '--·. .. ·- -. . -· .. --

4 4 " 0 4 

I I I ... ·- - - __ o 
·-----

---- l 

1200 800 1360 0 480 

30 
·-------~-

44 --1!!,_ ,,_ .. --· ~ 18 ·-·--
$4.42 S4.42 U.42 $4.42 $4.42 .. 
$196 $131 $223 $0 $79 

$2,098 S843 $2,1~4 $400 $474 ··--- --· --·· 
·-· --- ·--- -

,4 0 0 
4 4 4 ·~ 

Avc:ra11c Width ofConcrc:lc: Footin11 (ftl 
I I I 

216 0 o S76 
VollllllC' of Conorctc Foolin11 (ft') 

-$4~~~-u-:;~8r-~~~o~~~-2..0L,_ __ 
$4.42 $4.42 $4.42 . ____.!.!.. 

$3S $4.42 
Vol1D11c ofConcn:lc Footin11 (cv) , 

$176 $206 Sl,286 $499 

Oi1-1tc Oimoul Unit COit D« WDEO Guideline No.12 (Slov) $0 $0 $94 
Subtotal Coro:rc:tc Footirur Disoo1al Costs 

Subtotal DilPo•al Costs Din' Buildim1 

To111l DllD01al Cuti ·------·----
·-· m Health and Safett COits $0 $0 $0 $0 _ ... ---- $0 so $0 $0 so 

!Radiation Safc:Ev Eouip111mt - --------·-·-
$60,417 $24,234 $65,642 $_3,440 $10,814 ··-····· 

Total Health 11nd Safetv Cu.Ci 

SUB TOT AL BUll..DINO DEMOLITION AND DISPOSAL COSTS 
TOTAL BUILDING DEMOLITION AND DISPOSAL COSTS 

$3,195 $10,417 $6~.139 $14,880 

Page 12 of 36 SLOGS 
Revised December 1998 



I I I I Bull4lm bcmalltlao mnd Dlauoa•I I Enon R&D D, E-We.llflell Murtun Nu. Vullman No. 

t=.=t=:::B;~Sub!ft~otal~On-~~S~iu~O~i~a~~aa~IJC~o~ab~~~--t~~~-t~~~+-p-.,._~_c_u~Bjl~d~E·=B=o=o=•t=c=r]Sita1t~.==1=·2=D=B~d~l~~··~~J~l-27BdlP. 

100 
II ... -·-· 

$4.41. 
- si9f. 

--·-1---·-·· 
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6011 
II j 

JOO 
II 

100 - -· 
II 

$4.4~ 

$~9 

____ J~9 

E!LOG.S 



E·Wellfiel d F·Wellfield H-W.eHfield 

15 ·. 42 15 
15000 .. 15000 15000 

225000 630000 225000 

$0.31 $0.31 $0.31 
$69,750 $195,300 $69,750 

2 2 2 
0.005 0.005 0.005 
1125 3150 1125 
1238 3465 1238 

$17.19 $17.19 $17.19 
$21,281 $59,563 $21,281 
$91,031 $254,863 $91,031 

""t.!As~su::m:;:ln~•tfrio::n:'.s:1----r-~-+---+-:--~---l-----l-----· --- ---
Number of Header Houses oer Wellfield. -5 -··---fs -----·-·20 --· ··---..-r-----,d--

--+--+'-L-=-en:.;.i1£th~...:;.of:_:P:_:i;o.;cpi=-n~goe..:;;:1r_;H=-e:..:.a;;::cde.;.:;r_;Hc;:..:o:..:.u;=.;se=-(:1::.fi~)-1-----i-- ---+---- 15-000-__ ~I~§~· -· ~--1 solfo · · -115i5oxoi061-~~~--:-::~~--_!11 
-r::_.__T_ota~l Le~n~L2th.;;_;;o~f.:....P1~io.:..:.:in:...1g_,_(ft:.::>'-,---+----1---~----4-- 7 5000 ___ 17000Q __ ·- __ }<i09oo . _··.~. 6:n:00(\(0v;0t---;;~~+---
\.. Removal and Loading --i-~-------"'---~---__._--4-------1--·-----+---· Wellfield Piping Removal Unit Cost ($/ft of pioe) _ so. 31 · $o:·fr ---$0 j 1 ---$sno.13'.1il-~w+----;;;:;--=-=-+---_J 

Subtotal Well.field Pining Removal and Loading Costs $23,250 $83 700 - --$93.00li - --~$:118s~6onroit-,~~~-;;;-~~~-~~~ 
l Transoort and Disoosal Costs (NRC-Licensed Facility) _,__ ___ .__ -· · · ··- ·- --· - ~·-1__;:...:..:.i...:..::.::r-~~~~---!!~~ 

Avera2e Diameter of Piping (inches) I ·------··- ~_I~--~~-=·-·2 r ' . ---· i .. -·----;2>t-----;;1----__j,__ ___ J 
Chiooed Volume Reduction (ft~/ft) ____ Q.0

3
0
75

5 . -~1:._03 l5~0~.j .. . .. 0.005 -·· 0.005 
Chiuoed Volume oer Wellfield (ft') ' .. l.SOO -- --13iiionol-~~t--~~~-~~~ 
VolwneforDisoosal Assumine: 10% Void Space (ft') ·- 413 --- --14851 · 1650 ·-·- 31i3oi\t'"--~~--~~l--_!~~ 
Transuortation and Disoosal Unit Cost (S/ft"J) $17 .1_2_. -~ .-~~- -S l l f9 ~ -~17J9 . _ _ ~$ii:l1l17il.1iCi9r-T.~~-~~~--~~ 

Subtotal Wellfield Pioing Transoort and Disoosal Costs ·-- __ $7,0~---~2~!~~_? $28,364 -~$~5;;,6;;;:7i:l3la~~;.t--~~~--=~~ 
Wellfield Pipinit costs per Wellfield ----~-30,349 _. ~!~'J132? . ~12)~~6.if ~.·.· $24,273 
C. Capitol Costs -~1---'-'....:.:..:~1-~~~+--~~~!.I 

I PVC Pine Shredder ·-. ·-- -- ----·-$40,QOo .. - . - ---- ... -- - 1 ·-----1----+---+-----l 

I :~~;~:~··" _::;2~. -~:~ :: i : .. j[=_--:-· --~~~~~~~~~~:.~~~=---~~~~~~~~~~~--! 
IPumP and tubing removal costs included wider ground water restoratio_~--1-ab_~_r_co __ ;:-_ts. ___ -. _· . ______ · _____ . ___ - ----. ~---. 
160% ofproduction/iniection wells contain oumos and/or tubing ---r----1-----L 

A. Pum > and Tubing Transportation and Disoosal --t----+-----l j.:..::.~;:::t;:~.::_;,===-~~..;.:;...c~~~~L-=...T---t----- - 27 ·--·--i4 t - ·-1'9i - ------::.;;:-r---~+----+-----l 
1---1-.1-i.:.N.:::wn=:::ber:::::...;;;Of:...:P:...:r;.::.o;;:;.du::;.;c:..:;ti;..:;.o~n_;.W~e:.::l:rls ___ -+---+-----t- ··---SO----· -ii 9 --·- - .343 ----,

4\15t---~~---.:!..:.~---~ 
~.+-.J-Jl!.:N~wnbe~::;:r...!of::..::ln:£~e:;.:c:::.tio:::n:..W~el:::ls+---+---t----i------r--··-- . ···--'-··--·· __ 1 ___ 9_lr---:~t--~~i---_..:~ 
!-~l:.;.1. ~Pu~m~1p~¥~ol~um~e -1-,.--~~~:--=-.L...---t----t----;-;t-·- ___ . ---· ... -------:;;;-r--~+----1-----1 
i-.+-.J-l!.N::..::um=ber::::::...:o::f~Pr-=-o:::d::u=.ct:::;io:.:n:...W.:..:..;;el;::ls::.-w:.:.;i:.::th::.:P:...:wn=11i;::>s;___+----t----:l6;;--·---~51. ________ 1_15111 ___ --=..27..-t-__ __:::71-__ ~~---~ 

Average Pump Volume (ft""J) 1 1 ~~1~~~~Pu~~m=!tL~c~2¥~o~lum~~e~~o-=-1e~r~W~eil~l~fi;;e::;lc.!:d;;(,::ft-::--·::;:.t·)~~:~1~~~~:~~~~~~~:_-~::::::~~16~;~:_-_::_-_-!-iS_·--=_-=_-_-115t~---_~.~::~~2~7~~::~~::~i~;~~~:::;;~z::~~~-~~~~ 
2. Tubine: Volume I L-J.!;.-l.~~..!.!!!=:....+---+----1f---t--~r-----1---.. ·- ---·- -- ·-----r---+-----+----~ 

..l--4--4--~As~sum~LOt'.!1U:!!·o~n~s:~--:-~:-..ll-;:-;;:;-;-~--1:;-::-::::1:::=-::::alt.::::-i::-==.;:-:;c:A------· ---·· -·- ------r---+----+-----J 
I Average tubing lemtth/welUield based on average well depth minus 25 ft ----;;-;;;t-----;;-;:-1-----f-----1 

Number of Production Wells with Tubing 16 ss--_:-=-__ffs 
Number of Injection Wells with ·Tubinjt 30 19 ! _. _ 2;;-;0\£6t_ ---~r---~+---~.:'..l----~ 
Average Tubinl'!: Len~h per Well (ft) 475 _ 425 ... ·- 525 ----~:-;-;;r--:--::--=::::-t--~~~~--~ 
Tubine: Lenirth ner Welltield (ft) 21850 117300 168525 
Diameter of Production W;JJ Fiberglass Tubin2 (inches) 2 i----2 -----;-;;:;:t----:-::71-----::.+----±.l 
Diameter oflnjection Well HDPE Tubing (inches) 1.25 1.25 ---·-·jjj~--
ChiDced Volume Reduction (ft~/ft) I O.OOS ---- O.OOs ··------0.1)05--- ··-

-

143 522 138 
307 855 222 

86 313 83 
1 1 1 

86 313 83 

27 86 313 83 
55 184 513 133 

575 525 625 475 
47150 141750 516250 102600 

2 2 2 2 

1.25 l.25 1.25 l.25 --
0.005 0.005 0.005 0.005 
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rf-f";VJ..o~lum:;::e~o~f=Pum~~to=a=n~d7T=u=bin=1~iz(ft''.7,;:) :;;;:--~~:=:---;h----+--~l 2;:5~---~67!.:_2~-----·· 9-58 263 ~~9 258 l 513 /IFV~o~lwne~~fo;;rr;D;:is~;no=!s;fal~As=su=nu~·n~12~lr;:O~o/.~.; ::::V-7.01~· d;S~io~iace~(~ft~..l·) __ -f.---::-d-1~38~ __ Y._7l.:39~---- 1054 289 S 2894 S96 ~~~T~·~~~~·~·~~ti1 ~~=n~~~d~D=i~~s~~~U~m~·~t~C=o~~·~($~~=~2)~~---~-~$~17~.~19~-- $l7. 19 ji 7 _ 1 ~ $l7.19 
875 

3183 656 

r..td Buildines & Eauiomcnt Removal & Disoosal .llfield P-WellHeld C-Wellfield o--rdTE-·W--cl_lfi_e_ldTF-W---r---~ 
~~~~IC_hl~~~d~V~~~um~e~p~~~w~~=fi~cl~d~~~·~~~-~--~-~l~~~-- 5~ u 3 236 -~~~~~ 

b~S~u~~~o~~~~~m~m~d~T=~=i~~~T~~~~=o~rt~m=d~D~~~~:~~l~C~~=~~-~-~$~2,~37~2~3u~:-ili.ll~ M• $

17

·

19 
$17.19 s11.19 +-Pu_m_.1p_m__;,.d_T_u_b1_·n,¥....;gC;..;;o~st~s.c:. n1e~r_W:...:....::..:el=lfi~e~ld:___---1----+----~-~$.::;2,t.::3~72 $12,703 $18 118 $4,968 $lS,o

4
i .· $54,71:6· $11,277 

Total Pump and Tubinl! Costs $119,195 ---·----·-··-· ·· ···--'·- ·- $lS,o
4

i $54,716 $11,277 
+--.-1-.-, -.;.-.o,~,~~~~=;;._--+---~---I------+--::..:..::~------ ... -·-·. .. ------·-·-'-:_-:-==::j===--1r----J-----_J 
.._B.;..u;;,..n....;..·e_d.;..T.;..ru_n_klin_._e_~f-----4----4"---+-----+-Al-B_-_W_e_ll_fi..:..,el_ds.;_-~==:~·-~ -~~~--- --.-_:· °-!~::;-wiii:ie1iiim1i:1e;:lda::s---+--====t::-.... ---1 

-- ·········-··· ·-··-·---·-·1-~--+---i--_J Assumptions: ...._~:;,::..;;.~.;::.:;.;=---__.l"-----__..1.----4----+-----·-··--·-· -
AIB·Wellfields use the same trunkline 

+--+--_ -+-ID-fE-.W-e-llfi_e_lds_u_s_e_th-e-~-m-e-tru-nkl--1·0-e--+---- ~-- - ---- - -- . --· - -·· - - · ·-· --··---t-----t---~---_J 

I 

-1--1-~~L~e~n~t~~~o~f~T~~~~~i~n~e~T~~~n~ch~~(ft~)~~~~~~~~~~~~~~· ~~~~~~~~-~------6-~--~~---~----···· - -- ---~YO~ ·---~12~0~0~0~---~-~1~1-=70-0~----~ 
A. Removal and Loadine -- ·· · · · ·· ··· ··· ---1----+-~~~ _ _!1~32~0~0 

...J_:..:.::...j..:..:::.=.::..:.::~~==""----__.j-----'"---+--··--- ··---··-- -· - - .. 
-1--1-..i.IMa=;_in_,f:-i~Del-'-in_e_Re-'--m-'-ov_al.;__:U_n...;.it_C_o_st_,("'-$/_ft_o .... f_tr_e_nc_h_....)-+-·---· _. _____ .Ji9: 85 
..+--1-=-Su::.:b::.:to::..:w=-T::.:ru=nkl=in:.::.e...:.a.:::e.:.:.m:.::.o..:..:v~~an::::d=-=-L.::.:oa~di::.:·n~u?1.-Co=-.:...:.sts~-:-.--4---- _. _ _ _ $_~.5~5. 

B. Transvort and Disoosal Costs (NRC-Licensed Facility) 

l. 3" HOPE Trunkline ~-i-:.:.,J..:::.......:P:=in:;;.;1in:..:u::...tL-=-e;.::n::::1gt:::h:.:.:(~ft-)---1-----+---+-_~:-._-.·. :~-~--~-~~sq_o_ _ .:.~.:. -~ ---~-j~~~--=-11;;;20Vio~or---:--t------l----_J 
~-1-4-+C=-=hi~I~noed...:::;:;.V::ioii!..:lu.;..m~e~Re---d~u-ct...,..io-n,__(-=ft,-'/7ft-:--) --i---r 0.022 0.022 ---;or\"".o;\-:2;::;2:t----+-~~~----2~~ 

Chinoed Volume (ft') --·14i - --· ·--- - -- -···-·lilJ.8 ·- ----;2;:;;6:-:;-4t-----+---~~=4--~~=..I 
_J_.J___j__.1..::;:.=&:.J:.=::::......:....:=:=..=-!---r-------1r----t---··· --··-··- - - -·. . - - ·-· -· 

I ~~~~2~-~I~o~·~P~· ~~~~1=·n~P~1~~L~!~~~nkl~:h~~~~~e~--~~~~~~~~~~~~~~~~~~~~~----~~·-·--·---~-~o_·~-o~·-· __ -~-~-=~~~-~=~--~~ ~---~~~~~~o~·~~~~~-~--~-~----~---~ 
Chinned Volume Reduction (ft3/ft) 0.277 0.277 0.277 _j~=i=~j~c~hi~~-io~ned~~v;;:::o~l~u:::m::: ==-e~(ft~·':·)~~~;r:~~~===t===~t-_-=._-_-_-__ -_-r-__ -_ .-. _-__ -:;-~6;-; . .9-;-I;i ~-=-: ~---__ -_-_:~ --~~----···---·-() -----;;o:t----+----!:~~-~~~ -' .. -· . . ·- . ____ .;....i._ ___ --1------+----=-i 

_J__j..:3:..:...· 1-!l,:;2_" ~HD!:::...P.:::E_:T:..:.nmk==,iiili~.n:::..e---+---+--r-----r-~·--·--0 ·-.·.·.-..• ---- ---1-18·mol\ol--;;-;;;;ru;t----+-----+----_J 
Piping Length (ft) 24000 

Chi
•--aA Volume Reduction (ft'/ft) 0.293 0.293 0.293 -i...-i--J-~~IU:C::~~::;_::::.::=.~r.=-:::.::.:::~::-:.=:t--~--r-·---+----~-~------::-:--:-~~--..:..:.::.:.:..::.t----t-~-.::.:=.~---~~ 

_J__i.--4--..J.!:C:!!hi!J:in~oe,d~V~ol~um~e~(ft~·'.L)_-+---+--t----t----O-t-_ . ____ __. ___ 3 __ 4_57_.4-t ___ 7;.....:0....;..3.::..2 r----t----~~---~ 
4. 14" HDPE Trunkline 

_· -~o._s_5 -~ ···-$oli.sii<5r---t---::$-o_-s5-+---$0-.-s5J 

$?.pl5 .. __ $_1_0,'-2_00-f-----·- -- $9,945 $11,220 
-----+-_::::..:.~=-i 

... ·-

11700 13200 
0.022 0.022 
257.4 290.4 

0 0 

0.277 0.277 
0 0 

0 - 0 
0.293 0.293 

0 0 

0 0 0 23400 26400 ----
0.359 0.359 0.359 

0 0 0 

3744 3587.2 7296 

4118 3946 8026 
.. -------

$17.19 $17.19 $17.19 

$70,788 $67,832 $137,967 

$76,313 --- $72,847 $148,167 

$666,917 ·--·· 

0.359 0.359 
8400.6 9477.6 

8658 9768 
9524 10745 

$17.19 $17.19 
$163,718 $184,707 
$173,663 $195,927 

Chiooed Volume (ft') 

Pipin2 Lerutth (ft) 
Cbioped Volwne Reduction (ft°'/ft) 

Total Trunkline Chinned Volume (ft") 
Volume for Disnosal Assumin2 10% Void Space (ft') 

Trunkline Decommissioning Costs oer Wellfield 
Subtotal Trunkline Transport md Disoosal Costs 

Transoortation and Disnosal Unit Cost ($/ft') 

Total Trunkline Decommissiooine Costs 
I I 
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:Id Buillti••• & Eauipmeot Removal & D;,po.al ~lfield B-Welll'ield C-Welllleld 11-W--·R--W-l-l~-ldln ___ _,__ ___ _ 

~1.vTierl;;a:;J?'e~W~e_;..ll_H_:..ous--'-"-e-'V_:;oflu:.=m==e~(::.:ft'...!..)-t ___ +--f---+--~l2::.:.5+--~12~ .. .:5~-___.!l~22. 51 12 5 e ne 11-Welltleld 11-Well'1eld 
-1..t"R:-'-'er.:im~o:;:cv~alu;:;::::::::-;~----+---'---+--~---+-----4------ . - · 12.5 . 12.5 12.5 

Total Volume (ft:.t) 6000 1125 6225 7125 
--

1887.5 
Demolition Unit Cost per WDEQ Guideline No. 12 ($/ft~) 

17650 4875 
$0.152 $0.152 $0.152 

$912 $2,683 $741 

$0.152 $0.152 $0.152 $0.152 - ·-.__ .. -·· ··-· 
$171 ·$946 ·-- ,__!1Q~~ . $287 Subtotal Well House Demolition Costs 

l Survey and Decontamination -·-- .. -- I---·-
·--Assumotions: --· ·--·--- ------

$5 $5 $5 
$2,400 $7,060 $1,950 

$5 $5 $5 $5 -· 
$450 $2,490 $2,850 $755 ------ .. 

!Cost oer Well House 
Subtotal Swvev and Decontamination Costs 

222 654 181 
C. Disoosal ~~T~o~~~V-o-1-~--~-y~)---~---~-~---.-~--~- ·-··~~~- 1if~·-·---i~~4·~--~7~0~--~~---~---~ 

! Volume for Disposal Assuming 10% Void Space 'cy} ·-- ~--~.- _ .. ~~ ___ .. ~~.--:i~~ 290 -- ·---~7ri7;t---~;.!---~'.!.l---~~ 244 719 199 
$5.45 $5.45 $5.45 Disoosal Unit Costner WDEQ Guideline No.12 ($/cv) $5.45 $5.45 s.s·4·5 ---$~5;;.4t;;5t---;-;;~+--~!!2'.l----~ 

we1~= ~ .. r:::::;:s eo ... Def WeJUi•ld - - ~--_ !r~~ ::_:_ IP-~6L J:10·5~:.18--;ti·t·_ .. -_. ~~s4i2~0-r---~~~---::~~~-_!.!~~ $1,330 $3,919 $1,085 
$4,642 $13,662 $3,776 

Total Well Bouse Removal and Disposal Costs --·- -1---s.34.748'------· _:)~_ -L-·--·--~-~~~1--$.;._l_,_.4....:6..::.2t--.:!'....:.l~+---.'.!~~=+--2..:~~ 
-·- .. ·---. ··- . -· .. - ·-. - . - ... --------· -

-.J..._J._.Jll--Jl'------4---~----+---+----+---- -~ .. ---.. ··---. -- ·---·--·---1----t-----+----==:::::i:====i 
Header Houses 1 ~~=.:....::==.:==:.__---t-----+----+---r----- .. --·-·--5 · _ .. - ·--·-·1s -·----201-... -----;;r---;-;+----4-----l 

~=·~~~~~~~ra~1i~e~H~~u~!~~e~r~H~o~us~e=V3o~lu~m~e~~(ft=·J)======~====:==-----.--1~---16.00 ~- -16~9 =--=----~lz.6_0;i'o~it-~===~~:~====~~;~:====;;~t====~;; 
Total Volume cfe) .. -- sooo -- ·28800 · ·-·-3iooo ··--;-;;;*---::-:-:-::~-------1-----l 

I
, .l.!A!:.·~R~e~m~o~~=al'...------,J.----1-----+---;--·-- ---+ 

L-...l.--l-D~em~o:_h~.ti~-o:=:n:::U~m~. t:,..;C!.-o-st_oe_r __ WD~E::'."'Q::-::G:-u7id:-el-:-:-in...1.e-::N:-::-o-.-:l-±-2-::($::-:/ft::--.Jr)-+-- .. --$0.152 ·--- $0.152 · -·$-0.-152 ---.;~;-;;t--::~~f---~~~--=:!~ 
-1-~·~su=b~t~o~=l~B~u=i~ldin=·~l2~D~e~m~o~h~·ti=o~n~C..::.ors~=-----+----t----;-----$-l~,2_16-+---$~4,~3~~-- ~!~4.~86fu!il--ci;o;;-::;1--~~.;t--~~~-~~~ 
.i:B~. i!.Surv~!:;ey~an~d~D~e~c~on~t~am~in=a:::tio::n=--+---+--t-----r--- -·--~- .. ·- --· 

Assumvtions: 
I I Cost per Header House $200 $200 $200 

J_~. LS_Jub_t..rotal~~Smv~e..!:v.!!a~n~d::!D.!.e!::co::::n::.:ta::....nu....,·~n.L.au-:-. o-n--=c~o-st-s-t---1r----t---$;;.-;l;-;,o;;;o~ot-.-. -~$3;'-,6;;0;-;;0t-_____ . .J.~Q90_1 __ .:__~--=-::i..:..:~----!'.~~---=~~ 
C. Disoosal I ...C::.~!:.Tt'.:o~tal~Vi-ol_u_me_(cy-L)---+----+---t----- .____296~---·-106?'-·- .. --1185··-· 

..L--l--l-!Y,~o~lum~e~fo~r~D~is':.1.!...oos-al:-A":""s-s-um--=-in.1...-:~l:-:::O'::"'.%;-;V:-;o-:i~dl:;S-Pa-c-e-;(cv~)----t----3:;;2u:6t---·---;l;-:17:;;-3t ···--- 1304 --· 

_LJ_J.!D~i~·soo~sal~U~ni~t ~C~os~t~ pe~r~WD~E~QGu~id::e::::.lin:::· e:._:Nr:o:.:.:.1:..::2..!:($:;-/cv;.;_t_) --r--·' $5.45 __ $5.~~ . ·- $5::;.4~5~t-__ -_--_ --;;~:+----::~l----=..!..~--2.!.~ 
Subtotal On·Site Disposal Costs $1,777 $6,393 $7,107 

Header House Removal and Disposal Costs oer Wellfield $3,993 $14,371 $15,9~.~r----'---t-__;::-=:..::..!..:...:...;:+-___:~~~-:!'.!.:~~ 
_J_;T~oet~al~H~e~a~d~er~H~o~us~e~R~e;:!m~o~v~al:..:an::::d~D::.:i::isPc.:O::;:s~al:....:C::.::o:rs.::ts:__-t----r=$=9=5,'.::::0=22j·--- i---- ----t-----t-----4-------1----l ::r:::r=·r:::1·c1c1===i1=-~-_.L1 __ ~_!..' __ ..L-----t----t-----,-+-----··--r----r----+-----+---~-l 

!T~~~~~M~O~V~~~A~~~'~D~IB~P~O~S~~~C~O~S~T~S~P~E~R~~~L~LiF~IB~L~Dr_~--$~1_13~,8_9_9~_$_14_1~,1_21l __ ~~~i- $In.Ms $122~~ $~~«0 $313.~9 
TOTAL WELLFIELD BUll.DINGS AND EQUIPMENT 

REMOVAL AND DISPOSAL. COSTS $1,678,0~0 

Revised December 1998 
Page 16 of)6 WF BLDGS 



I 

Abandonment ~~::::::::-~--:~=:=--~i--:~iiiii;:-~r-~~~~-r~~~~~,_~----~E::=rc::Y::__--t---4----+----.i-~A~-W~el!!!!I I B-Wellfaeld C-Wellfield 
'Well Abandoomenr <Wellfields) - - -- ··-· Id E·Wellfield F·Wellfield H·Wellfield · 

#of Production Wells 27 
# ofiniection Wells 

50 
141 192 45 l 

.. . .. ··- ·-·--·-----l 

····-------,---_-_-_-_-++-..:-=_=_ =_ =_ =t-+=-=_ =_ =---=---=f::::J 
. ·- --- -·-1---f------i----~ 
.·_:. -·=--·~ ---~--i------..:+---+-===:J 

- ~-=-----r---+----t--_ ___J 
--r----+---L----··--·--··- --··----1---+---~--"'---_J 

··- --···--1---+--_J__ ___ J 

I I I I I I :::-:-==~t:.~=======---t-----~+-----~L-~--~-0-T~A-L~WE~LLL--AJB_AND~-Q-NM£-L--N-T-C~0-S~T-S~~~~~~+---c$~1~,2~1J~,0=77=t-~~~~--t-~~- ------~--r~~~~-j-~-=====:c======-==:J 
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. - ----- -··---
-----------------------~-------

1l-r~;;:::~.~f.~~"';:~::::;d;i~t;a:~rT~i;~;t.t-;C:;::o:::st;-;(;:c;$:-;;./a=cr~~~)---+----+------L- 25 -ii. -===~99j----~J-_::==~:t=== 
~~~~~~~~~~~~;;r-w;;uficlcl-~-f-~~-----t--~J-s.~2-0~01---::_--=.-=-=·=:s~2iooog:r==::=~~i=_:=--~~2~8f-----J1~o&o~::=:==:==:]}J l!lbtotal Pattern Area Reclamation Costs oer Wellfield :;; $200 $200 
f~o~W~W~~~fi~c~W~P~~~rn~A~r~e=a~R~e~c~~=m~a~tt~o~n~C~o:i~h=~-~------~---$j~OO ..... __ H.~-===$~1~.s~o~o~--jsis.~oo~o~-~~~~~o~oc===~~ 

, -r-1T1-r-'1~_:.;_;__;;.:;7,:.::.:.:=-::.:::..:::::;:1 :::::::::::::..=..:::::.;:__ __ --i~-----i----~s~4~,600 r--=-===~~T---~~'.2f---~]$~2o~.~oo~oi===~~~ 
W;;;~e-=ufi=1e"":l:-:d-::R:'-o-a-::d-::R::-e-c=-1a-b1_.a_tio:--n---1l----~----i--- ~-----+--------- ..... .=-.-·-·~ ..... ·- ___ -

H·Welltield 
.. -

--
25 

$200 
$5,000 

F·WeUtield 
;il+~;dJ;1 s~a~reI1J::::JU::::e::'.S~u=rfi::::ac::~cR::e::c:la::m::a::ti:I~n===±===±:::==-----=-+~AfB..1.!!::W!!!cll~fi~lc~ldu_ C·WeUfield 
VeUfield Pattern Area Reclamation -- -· .. · 

D·W E-Wellfield 

=A.=. :R:
0

;iL:de:~:g
0

-=-th_ns::U:r:~:i::1~_fi ..... ~_e-:_d_fo=Rr_e_o_:-~=n=~a:~6o:~~-'.'-~=;=9_7-· ==~======~----------.-------·-.--~~ ~-~~-~--~~_ ... _: ~i~; ._·· ...... -. ·i'u/ ... :. : ·- ---i2:4.4l--111-f-----:-::-l------J 
-+-_.l_W_e_ll_fie_Id_R_oa __ d..,,..R_e_c_la_m_a_tio_n_U_ru_·_t _C_os_f->.;($'-/"-'IO'-O_O_ft.<.,.) _-1------ $580 . $580 $SSO 

-B-. -+R_Su_0:-~-~-~-:-:-~-lc_~~-.:-n W_Afte_e_U_~e_1~_d_~-~-ad_1_~-~-;ma-'7_._t_io_,..n_C_o_s.t~s--+--·-·------+----:-:·----$fii/6. _-_ .. ~~)~f141.·1.~·~:·-$$f1.~399.:02!f---~~7!----::-~~----JLerunh of Wellfield Roads (1000 ft) . ' . ---·-- __ ... -·-· _______ 9· ..... 
IWelltieJd Road Reclamatlion Un.it Cost ($/1000 ft) ___ _ ···------ ______ . .J?99 ·$299 ·-- ·----$$22<9~9ij----;:;ij------:~~----~ 

·Subtotal Post-1997 Wellfield Road Reclamation Costs $0 ·· $0 --~=:~=----~s01f----__:~~---~~~---
Subtotal Road Reclamation Costs per Wellfield -·- ---- ·- .. ----- - - .. ··- $7,076 ~~.554 ... __ -$$:IJ,l)~92;t-----;-;:~~----:~~l---.!l.~~j 
Total Wellfield Road R~clamation ~oats __ =-:;t;: :-_-=-~-~~- ~-~~- --.· ... :·. $3~j}_~ .. . ···-

OT AL SURFACE RECLAMATION COSTS PER WELLF!El-1' ····- -- ™ • ---.~-•lzflI•1 $12, 754 =-~=$:=3=, 1=n=t===-+-----1---
\L WELLFIELD SURFACE RECLAMATION COSTS $77,548 - . - . - ---·-------T-~~~1---2~~r---~~~ 

Sat~Wf~ A~a Reelama~on -:-..: _: __ -·_·-_· -_--_:_:-,..S~~~lit;-~-o.1- S~teli~~:~o~~-. ~:t~:;w=-,=e:=N=o=.l=t=:===--f-----+._:_ ___ _J 
; Asswuptions: I -·-· ·----- - .. -.... ___ ··- ---_c.;,,:--t-----+------L--------
~:=~~==AI=~ea~o=f=D=i=snu-=:=ba=_n.._c=e=· (=ac=r_e-s:)=:=======:=====~-·-t-'-_·_· .~~~~-=------.. -_,___:~--.. ---~==-_!· ..... -_ _ ~~ ..... l .. _____ Ji1 ---..,.._--f------+-----_j 
-+---1-~A~V<_;.;er;...al".g1e.;..;D:;._tep_th..:__of_S_tn_,iPu....-P'ed_T-!-op._s_o1_·1_,_(ft~)-+----+----·----+-----I .... _. _ '!·~7 ·--·----· <iol.~6;?7!----+-----+---

Sw-face Grade: Level Growid 

--
0 

-·-
$580 
"$o --
---

6 
$299 ----·-

$1,794 
$1,794 
-··--
' -

$6,794 

=:==:A:.;~~~~._w+~,~-:~-~~-~~~-.~~===~=ru~:~~~~-o_.:_t'-~_ili ..... o_i._~=~=:::~E-'(_Q~fi::=~=hl=e=.li:n_e~N~-o=.1=2-.-~=-oo~~:~Il-{~~~a-~~tj~--~0~[-~-~~--S;8~:;:;:~=========~==========t===~--·-··~= 
I subtotal Riooiruz costs I __ $582 -~--~-~·~-~··~58i =--=~.~---·~s~s;gsJ2;:__--_-_-_-:_-_-_-_r_-_-_-_-_-:_-_-_-+.---_-:-_-_· ·----

B. Topsoil Application wiili Scraper 
IVohune ofTopsoil Removed (cy) 1613 -~~:-_ - .... l-o8i ---,1iiio~sil1 r--:---+------+----· -.. 
IAnaJication UnitCostperWDEQGuideline No.12, App.C {$/cy) ·-+---$_0_.6_0, .$6..60 ·---·--·-;$~oli.6~0r----+------l---.-- - .. _ 

Subtotal TopsoilAvolicationCosts $968 -···---~:.=~}64~ ...... ___ i$~6di49llt------+-----~-'----·· - .. 
C. Discirui ands~ I ·---..c..;....;-T----+--"----~-- . -- ·-

--+.----4.:::.:..+:::.:::.:;::::£.==-~~~~..L-:~-:---+----t------r---;;;;:;~-----·,1-~MAAt----jL_ __ _J ___ ... -IDiscinWSeeding Unit Cost ($/acre) $200 $200 $200 
Subtotal Discing/Seeding Costs ---$2_0_0 _____ ·-$2oo · ---.$~2~00~----+-----+------J 

-L--l-S-ub~t~otal::=:S=urti:!.!::ac=e=R=e£c=1a=m=a=tion:E...::C=o~s::.~-p-1e-rS~a-~~ll~it-e---+------r----;;;-:$l~,7~5~0t----q:$1l,~43ii1j'---~$~l,~43~l;t------+-----_J._----·-
-.LT-o-t.t:aJ~S~a~te~l~lit~e:::::B~u=il~d..!in!:tg:::A::::::rea::::::R::e:..c::.la:::m:..:a:.Jtic.o::.n.=.C;::o:::s::;ts:.:.::_ ___ t------t---;;:;$"74,";6-:-:12;t---------·- t-·----~-i------1------l-_:_ _____ ·-· · 
_.c.;::::::=..:,:::,:::::~,::::...::;.:::=:;s_,,;.::.:;.;:..:.:...:=~,~=;:...;;...=-,--,---t------i-------i-.-.. -_-_ -_-_- ~=:.::.. -------r-----+-----.J----..... 
>TAL WELLFIELD AND SATELLITE SURFACE RECLAMATION COSTS $82,160 -t-----·---t----+----~--·-------

Revised Decemhe• 1998 
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Mk eUaneow Reclunation l I 
l l 

I 

I I I I I --- . .. I 
I. CPF/Oflice Are11 Reclamation --1 Assumptions I 

Concrete, asphalt, and building material used to ba.ckfill low areas 
·-·· 

No topsoil salvaged or applied (area is pre-law) 
.. 

CPF/Office area = I 0 acres 
·-

IA R.i 1ping and Hauling Asphalt ' ...___ 
I 

- . -
AMumptions 

Average haul distance (ft) 500 
--

Surface l!rade (%) 0% 

Averal!e Thickness of Asphalt (ft) 0.5 
-

Surface Area (a=) 3.4 
Ripping Unit Cost.per WDEQ Guideline No.12, App.I ($/acre) S41UO 
Volume of Asphalt (cy) 2743 

--
Hwling Unit Cost per WDEQ Guideline No.12, App.C ($/cy) $0.50 

Total Asphalt Ripping and Hauling Cost $2,795 
R Borrow Cover I 

I. Topsoil Removal/Replacement 
AsrumDtions) 
I Surface area of borrow area (acres) 3 

-
I SilC inches of topsoil removed and replaced at borrow area 

Volume of topsoil (cy) 2420 I 
Topsoil RemovaVReolacement Unit Cost (S/cy) Sl.00 : 

I Total To1>soil R"ltloval/R~placemont Cost $2,420 

I 
l 

i2. Borrow Application ! : I -· 
I 

! Assumptionsi ----
'. I I ' ' 
l I : 1 Final borrow cover depth wi'I! ran~e from 0 to 4 ft. a\·erage = I (\ 

.. 
i 

I 1 : Average haul disum:e = I 000 fl_:_ -.---- ·- .. -· 
I 

-
: I : Surface grade ( •,.) ; O~'oi I I 

! ! BortDW Volume ( ~y) 16133 I 
! · BortDW Cover Unit Cost per WDEQ Guideline: ~o.12. App.C \Sicv) S0.60 ! 

-
! Total Borrow Applicalion Cost ' ' S9.6SO I 

Total Borrow Cover Cps! \ ? I $12,100 
c. Discinw'Seeding I ! ! I I 

i Aslu1J1111ions I l I. 

Includes discinwseeding of borrow area (J acres) 
Surface Area (acres) i lJ 
Discin~Sceding Unit Cost (Siacre) I I $200 

Total [)isciowSeeding Costs I I : ! S2,600 
Total CPFIOIDce Ar~ Recl:imation : j Sl7,495 

I I 

Access Road Reclamation CPF/Oflice Area Satellite No. l Satellite No. 3 Volhrum No. 33-27 
A I Assum>tioos I I 

CPF/Of!ice Arca Road is pre-law (no topsoil applied) ' 

Surface grade I 5% 0% 0% QDrO 

Lenl!lh of road (miles) 2.5 3 1 I 
Avcri!J!e road width (ft) 25 30 30 25 

B. Ri 11Jing and Hwlina Asphalt 
As.rulllDlions I 

A'ltlUe haul distance (miles) l.25 0 0 0 
Average Thickness of Asphalt(!\) 0.5 0 0 0 

! Asphalt Surface Arca (acres) 7.6 0.0 0.0 0.0 
RiD!lilu! Unit Cost oer WDEQ Guideline N o.12, App.I (SI acre} $418.80 $418-80 $418.80 $418.80 
Volume of Asiihah (cy) 6111 0 0 0 
Haulin! Unit Cost per WDEQ Guideline No.12, A oo.C (S/c;y) Sl.61 S0.00 $0.00 $0.00 

SubtolA.I Asobalt Ripping uid Hau liru? Costs SIJ,012 $0 so so 
B. Gravel Road Base Remonl 

AssuJ'llPliDDS I 
Average haul dislance (ft) 0 1000 1000 1000 

Gravel RDlld Base Width (ft) 0 14 14 10 

Gnvel Road Bas.c: Arca (acies) 0.0 5.1 1.1 1.2 
Avi:rue Road Base Denlh (ft) 0 0.5 0.5 0.25 
Vohune ofRDad Base (cvl 0 4107 1369 489 
Removal Unit Cost Del' WDEQ Guideline No.12, Aoo.C (S/cy) S0.00 $0.60 $0.60 $0.60 

SubtoW Gravel Road Bue Removal Costs $0 Sl,464 $821 $293 
c. Riooinl CM:rlJwden with Dozer 

~Surface Area (acres) 0.0 l0.9 3.6 J.O 

Rimiil2 Unit Cost per- WDEQ Guideline No.12, App.ll ($/acre) $581.67 S58l.67 $581.67 $581.67 
Subtolal Rioo~ OvClburden Costs so S6,345 $2,115 $1,763 



I i 
Misc ellane<HIS Reclamatio11 I 

0. ToDSoil ApplicatiDo -1 

Asrumptions • -· 

I Average haul distance (ft) 0 5000 1500 1500 
Topsoil Surface Area (lt2) 0 475200 158400 132000 
Deoth ofToDSOil (ft} 0 0.5 ().5 o.: 
Volume ofToosoil ( cv) 0 8800 2933 2444 
Toosoil Unit Cost oer WDEQ Guideline No.12, Ai IO.C ($/cy) $0.00 Sl.27 $0.69 $0.69 

Sublol.al T oosoil Application Costs so Sll,176 $2,024 $1,687 
E. ~WJSeeding 

Asrump!ions 
Suifuce Acea (acres) 7.6 10.9 3.6 J.O 
DiscinJ?/Seedin2 Unit Cost ($/aae) $200 $200 $200 $200 

Subtotal Disciru!/Seedin2 Costs $1,51.5 $2,182 $727 $606 
Subtotal Reclamation Costs oer Access Raad $14,527 S22,167 $5,687 $4,)49 
Total Acc..u Road Rl?Cl.amation Costs S46.,7JO -

SA1.i:toi;ATI SAuto:sATZ 
Ill. Wastewater Pineline Reclamation WWPipeline PSR 

A Pipeline Removal and Loading 
Lem!lh ofHDPE Pi.De Trench (ll) 24000 22000 
Main Pipeline Removal Unit Cost (Sift oftn:nch) $0.85 S0.85 

Subtola.l l'ipelim Removal Costs $20,400 Sl8,700 
B. Pioeline Transoortation and Disoosal (NRC-Licensed Facility) 

Pipe Diameter (inches) i 3 4 
Chipped Volume Reduction (ll'ift} I 0.022 0.032 
Subtolal Volume of Shredded PVC Pipe (ft') ' 528 704 I 

Trmsoortation and Disoosal Unit Cost (Sift') ; $17.19 $17.19 
Subtotal Pipelin~ Disoosal Costs i $9,076 s12.102 

c. Discingr'Seedinl! I I ! -· 
--

Assumptions: ; ; 
-· 

Width of Pipeline Trench (ft) ' 10 10 i ----
Area of Pipeline Trench (acres) i i .5.5 S.I 

I Discine/Sceding Unit Cost ($/acre) I ! S200 $200 ! 

Subtolal Discing(Seeding Costs I Sl,!02 lil,010 
Subtotal Reclamation Costs per Pipeline ' $30,578 SJl,812 
Total Wastnv.aler PiDliline Rl!Clamation Costs S62,390 -- . 

IV. Radium SettJine: 8-ln Rttlunation E.ut Radium Pond West Radium Pond 
A Soil Sampling and Monitoring 

Number of Soil Samnles IS 15 
$/Samllle I I I $60 $60 

SubtoUI Soil Samnlinit and Monitoring Costs $900 $900 
B. Lim:r/Subsoil Removal and Disoosa.I 

Asrumptioas: I 
Clay liner and subsoil constitute bv-PfOduct material 
Thickness of clay linl!I" ft.) 0.25 0.2~ 

Thickness of contaminated subsoil (ft) 0.25 0.25 
Removal and Loa.dirul Unit Cost based on engineer's design 

I report and Cat Perfonna.nce Handbook. 
WidthDf Pond (ft) 90 90 
Lm2th of Pond (ft) 160 160 

Surface atQ of iiori!l {ft1} 14400 14400 

I. Rmioval md Loading 
Volume of Clay Liner (cy) 267 267 

Clay Liner Removal and Loadin1t Unit Cost ($/cy) S3 SJ 

S11btotal ~Removal and LoadinK Costs S&OO S800 

2. Transool1a!ion and l>isnooal 
Volume orCl•w Liner ft'} 7200 7200 

TtallSportation and Disoosa.I Unit Cost l Siil') $6.67 S6.67 

Subtotal Liner T . on and DiSDOSlll COSls li48,024 S48,024 

Subtol.al l...i:na- Removal and Disnosal Costs $48,824 S4&,824 

c. Tn Mllil ADnlicalion 
i\Dunmliom: -

Alea of surface distwbana: (ft.1) 37500 37500 

Average thickness ctftoosoil (ft) l l 
AVl:l"lll!C haul distance (ft) 2000 2000 

Slllfiuz l!l1ldc (•lo) 0-Ai 0% 

Volume ofToosoil (cy) I 1,389 1,389 

T""""il Unit Cilst ner WDFn Guideline Nll.12 Ano.C (S/cy) $0.78 S0.78 

MISC REC 



Miscetvaneous Reclamation I I 

--·· 
Sublo!al T ousoil Application Costs $1,08} S\,083 ! 

1>- Discllu!/Seedinl!. ·I 
A.sllllnplions: I 

-·-

I Area of surface disturoance (acres) l l 

DiicinH/Seedinl! Unit Cost ($/me) $200 $200 

S11btotal Discing/Seedinit Costs $200 $200 

S ub!otal Reclamation Costs oer Radium Pond $51,007 $51,007 

Total Raa.i11111 SetUing Basin Reclamation Costs HOZ,014 
I I I I -

V. P"mie Storaee Reservoir Reclamation PSR-1 PSR-2 
--

A.. Soil Sampling and Analysis Costs $),000 $3,000 
-

B. Leacmte Collection System Removal Costs $5,000 so 
c. Toosoil/Subsoil Application 

A.l:;umotions: I 
I Average haul distance (ft) lOOO 150 
/Surface l!rade (%) 0% 0% 

Volwne of Topsoil/Subsoil (cy) 83000 74000 
T oosoil/Subsoil Unit Cost oer WDEQ Guideline No.12, App. C (S/cv) $0.60 .$0.00 
Tmsoil/Subsoil Unit Cost aer WDEQ Guideline No.12, App.E (S/cy) $0.000 0.174 

SubtaalToosoil/Subsoil Application Costs oer R~oir $49,800 $12,876 
Discim!/Seeding I 

Stllface Area (acres) 6 32 
Di!cing/Seeding Unit Cost ($/acre) $200 $200 

S11bt<11al Discing/Seeding Costs Sl,200 $6,400 
S ubto!al Reclamation Costs per Reservoir ....__ $59,000 $22,276 
ToW Purgt Storage Reservoir Reclamation Costs I $81,276 -

VI. lrrieatioa Area Reclamation : : (rrigator No. 1.\. Irrigalor No. lB lnieator No. Z 
-

A.. lnilnllion EquiDment Removal Costs I 52,000 --so $2,000 
B. Ptowiae I I ~--.--

~umptions: I ·1 

I I Plowing Unit Cost ( Sia.:re) 
-··--,-

$30 -
SJO $30 

(ni~tioo Area (acrq;) ! ' 55 55 ll6 I I -
Number of Cultivati1;ms ' 2 2 2 

Subtotal Plowiru!. C<ists I I i $:!,JOO $3,300 $6,960 
c. Discina/Sa!ding i i 

-
Discim!IScedine Unit Cost (S/ai:re) S200 S200 $200 

Subtoral Disciiw'Si:eding Coms SI 1,000 Sll,000 $23.200 
Subtotal Reclamation Costs oer [rrigation Area. $16,JOO S14,JOO $32,160 R ...................... ~c- 562,760 

Fluid Ston~e Cell Reclamation 
As.swnptiDM: I 

Ea:bcell is 100 ft (width) by 100 ft (lenl!lh) by 10 ft (devth} 

Volume of eadl cell, discounting side slopes ( cy) 3704 
Sl!rface area disturl>ancc associated with each cell (acres) I 
Average haul distance (I\) 500 
SiriP l!Rde (•Ao) - 0 

~ T OllSllil/Subsoil Application 
TmsoiVSub!oil Unit Cost oer WDEQ Guideline No.12, Avo.C ($/cy) $0.50 

T omail/Subsoil Application Costs ocr St.oraRe Cell Sl,&52 

a o·. - .. I 
IDis.ciWSccdiruz Unit Cost (Stacre) $200 

Suliktal Oi3cilu!/Seeding Costs $200 
Sublotal R.ec:lamation Costs oer Storage Cell $2,052 
Total Number of Stonge Cells 5 
Tot.I Drillm Fbdd Stora.e Cell Red11111Btion Cosb Sl0,26D 

VIII Delincalioll DrtllllfllelMud Pit Reclamation 
AssllllUJliom: I -· 

Tobi number of delineation drillholes &50 

Pl!l:l:ttlt.U!e ofdrillholes !hat need bentnnite in top 100 ft 20% 
Bcolonito chiP&. IAbor, ands~ oom (Sidrillhole) $160 
Total number of mud pits that need bad<filling with backhoe 40 
Mu.~t reclamation ~ (Slmudpit) $30 
Alea of surface disturbance iu:rcs) 2 

~ Detiialioo Drillhole Tap Off S27,200 
B. Mud Pit Ba.ddilliruz I Sl,200 
C. n· • _/'C'I ..z.:__ I 

Discin.,,·- Unil Cost ($/acre) $200 



. 
1\-W.:ellanellWI Reclamation I I 

I 
--·-·-

jSubtolal Discin!'/Seeding Costs - $400 
.. 

Total Danealion Drillhole/Mud Pit Reclamation Costs SZ8,80<l ·-
I I I I 

IX.. £1:100 Solvmt E:drnl:lion (SX) Pond Reclamation 
Ass"ll~lions: I --· 

Paid dimensions are .55 ft (width) by 130 fi (length) by 7 ft (depth) 
Liner Jllld sludge constitute by-product material 
Soil belleath I iner is not contaminated --
Avenge lhickncss of liner and sludge (fi) l 
Backhoe ooeralion unit cost = $45/hr (not includin ~ operator) 
Volume of By-Product Material (le) 7150 

A Removal and Loading 
J. EquiD!lltnf I 

Numbei- of Backhoes I 
ft'lhr I 300 
Numbei- of Hour.; 24 
$.!hr/Backhoe 45 

I Emimnenl Costs I Sl,073 
2. Laborf I 

Numbei- of P=ons 1 

• Number ofHo!Ull 24 
S'hrfPernan I $14 

Labor Costs I $334 
Total Removal and Loading Costs I $1,407 

B. Transoorti.tion and Disposal (NRC-Licensed Facility), ! 

Transwrtation and Disposal Unit Cost (Sift') ' $17.19 ·-

TolaJ T~orta.lion and Disposal Cosfs i I Sl22,909 
Total Enon SX Po11d Reclamation Cosu ' Sl24,316 I 

I 

x. Reveietallon of Euon Reclaimed Lands : ---
I I 

AssumptiO!lS: I ------
i --

' \ 
!Reseeding potential areas of erosion ($;acre) -----· S200 

Surface Area { aaes) I I i 217 -
Total Enon Reclaimed Lands Ren2etation Costs 543,.iOO I 

: ---
TOTAL MISCELLANEOUS RECLA.'\-L\TION COSTS ! 5579,-'41 

• 

MISC REC 



• 

RADIUM TREATMENT 

Assumptions: 
1. Based on actual 1998 operating costs from Satellite No. 2 

Radium··Treatment Costs per 1000 Gallons 
Chemical 
Filtration 
Electricity 
By Product Disposal of Sludge 

TOTAL RADIUM TREATMENT COSTS PER 1000 GALLONS 

=S0.177 
= $ 0.021 
= $ 0.019 
= $ 0.097 

= $ 0.31 



GROUNDWATER SWEEP (GWS) 

Assumptions: 
1. Alt pumps are 5 hp pumping at 5.0 gpm 
2. Cost of electricity= $0.03/kwh 
3. All water pumped is treated for radium removal at actual cost of $0.31/1000 gallons 
4. All water pumped is disposed at irrigation facility with a 20 hp pump 
5. Repair and maintenance costs estimated at $0.0311000 gallons 
6. Process sampling and analysis costs estimated at $0.0311000 gallons 
7. Labor costs are not included 

Wellfield Pumping Costs per 1000 Gallons 
1000 gal X 5 hp X 1 hr X 0.746 kwh X $ 0.03 = $ 0.373 

5 gpm 60 min hp kwh 

Radium Treatment Costs per 1000 Gallons = $ 0.31 

Pumping to lrrigator Costs per 1000 Gallons 
1000 gal X 20 hp X 1 hr X 0.746 kwh X $ 0.03 = $ o.019 

400 gpm 60 min hp kwh 

Repair and Maintenance Costs per 1000 Gallons = $ 0.03 

Process Sampling and Analysis Costs per 1000 Gallons = $ 0.03 

TOTAL GWS COSTS PER 1000 GALLONS = $ 0.77 



• 

REVERSE OSMOSIS (RO) 

Assumptions: 
1. Based on actual 1998 operating costs at Satellite No. 1. Verified by 

Hydranautics RO System Design Software, Version 6.0 (1995) 

2. Cost of electricity= $0.03/kwh 
3. 80% penneate/20% reject split 
4. Membrane life of 4 years with a cost of $695 per .membrane element 
5. Includes cost of pumping from wellfield to RO Unit 
6. The 20% reject is treated for radium removal prior to irrigation at actual cost of $0.3111000 

gallons 
7. The 20% reject is disposed at irrigation facility with a 20 hp pump at actual cost of 

$0.019/1000 gallons ' 
8. The permeate is returned to the wellfield with a 20 hp pump at actual cost of 

$0.019/1000 gallons 
9. Process sampling and analysis costs estimated at $0.03/1000 gallons 

10. Labor costs are not included 

Reverse Osmosis Costs per 1000 Gallons 
Electricity 
Chemicals 
Membrane Replacement 
Repair and Maintenance 
Pumping from Wellfield 
Pumping to Wellfield 
Radium Treatment 

$ 0.31 x 0.2 
Pumping to lrrigator 

$ 0.019 x 0.2 
Process Sampling and Analysis 

TOTAL RO COSTS PER 1000 GALLONS 

= $ 0.17 
= $ 0.26 
= $ 0.15 
= $ 0.26 
= $ 0.37 
=$ 0.019 

= $ 0.0628 

= $ 0.004 
= $ 0.03 

= $ 1.33 

I lf~-Rn 



CHEMICAL REDUCTANT 

Assumptions: 
1. Based on actual operating costs during restoration activities 
2. H2S introduced to RO permeate at concentration of 400 mg/L 
3. Volume distribution varies with each pattern, average= 200,000 gals/pattern (i.e., approximately 

one pore volume at 50% of pattern areas) 
4. Chemical cost= $0.367/lb, includes tank rental and safety equipment 

5. Labor costs are not included 

Chemical Reductant Costs per Pattern 
200 kgal X 3785 L X 400 mg 
pattern 1 kgal 1 L 

X 2.205E-06 lbs X $ 0.367 = $ 245 
mg lb 

TOTAL CHEMICAL REDUCTANT COSTS PER PATTERN 
=$ 245 

11r- U'JQ 



ELUTION PROCESSING 

Assumptions: 
1. Based on actual operating costs 

TOTAL PROCESSING COSTS PER ELUTION = $ 5.25 

• 

' 
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DEEP WELL INJECTION 

Assumptions: 
1. Pump 75 hp pumping at 45 gpm 
2. Cost of electricity= $0.03/kwh 
3. Repair and maintenance costs based on average injection volume of 8,000,000 gallons per year 
4. Repair and maintenance costs estimated at $1.25/1000 gallons 
5. Chemical costs based on average injection volume of B,000,000 gallons per year 
6. Labor costs are not included 

Waste Disposal Pumping Costs per 1000 Gallons 

1000 gal X 75 hp X 1 hr X 0.746 kwh X $ 0.03 = $ 0_62 
45 gpm 60 min hp kwh 

Repair and Maintenance Costs per 1000 Gallons = $ 1.25 

Chemical Costs per 1 DOD Gallons = $ 2.73 
Scale Inhibitor = $ 1.20 
Corrosion Inhibitor = $ 1.16 
Oxygen Scavenger = $ 0.37 

TOTAL DEEP WELL INJECTION COSTS PER 1000 GALLONS = $ 4.60 



WELL ABANDONMENT 

Assumptions: 
1. Based on 1998 PRI contractor costs. 
2. Use backhoe for 0.5 hr/well to dig and reclaim pit. Backhoe cost at $45/hr. 
3. Use drill rig for 1.25 hr/well to remove liner assembly at a cost of $11 O/hr. 

~- A cementer is used to pump plug gel into well. 
5. Use cementer and tow vehicle for 0.5 hr/well. Assume cementer and tow vehicle cost $20/hr 

tD Dperate. 
6. Labor for pulling hoses, running cementer, inserting plug gel, etc. will require 2 workers. at 

. $15/hr for 2.5 hrs/well. 
7. Materials include a hole plug at'$1.75 and one sack of plug gel/100 ft of 5 inch well casing. 

Cost of plug gel is $6.70/sack. 

Well Abandonment Costs per 100 ft of Well Depth 

Backhoe 
0.5 hours x $ 45 per hour =$ 22.50 

Drill Rig 
1 .25 hours x s 110 per hour =$ 137.50 

Cernenter!Tow Vehicle 
0.5 hours x $ 20 per hour =$ 10.00 

Labor 
5 man x $ 15.00 per man =$ 75.00 

hours hour 

Materials (Fixed Cost) 
1 hole x $ 1.75 per hole =$ 1.75 

plug plug 
Total Fixed Costs =$ 246.75 

Materials (Variable Cost) 
1 sack plug gel X $ 6.70 per =$ 6.70 

per 100 feet sack 

Cost per Wen per Uni! of Average Depth 

Wen Depth (ft) 
450 
500 
550 
600 
650 

=$ 277 
=$ 280 
=$ 284 
=$ 287 
=$ 290 

UC-WA 



FIVE YEAR MECHANICAL INTEGRITY TESTS (MlT) 

Assumptions: 
1. Based· on 1998 PRI contractor costs. 
2. Use pulling unit for 0.25 hr/well at cost of $30/hr. 
3. Use water truck for 0.5 hr/well at cost of $30/hr. 
4. Use logging truck for 0. 75 hr/well at cost of $45/hr. 
5. Labor for operation of pulling unit will require 2 workers at $15/hr 
6. Labor for operation of water truck will require 1 worker at $15/hr 
7. Labor for operation of logging truck will require 1 worker at $30/hr 

MIT Costs per Well 

Equipment: 
Pulling Unit 

0.25 hours x $ 30 per hour =$ 7.50 

Water Truck 
0.5 hours x $ 30 per hour =$ 15.00 

Logging Truck 
0.75 hours x $ 45 per hour =$ 33.75 

Labor: 
Pulling Unit 

0.25 hours x $ 15 per hour x 2 workers =$ $7.50 

Water Truck 
0.5 hours x $ 15 per hour =$ 7.50 

Logging Truck 
0.75 hours x $ 30 per hour =$ 22.50 

MIT COST-PER WELL=$ 94 



• 

MAIN PIPELINE REMOVAL 

Assumptions: 
1. Trenching with trackhoe at 1500 ft/day 
2. Pipeline extraction and backfilling with trackhoe at 1500 ft/day 
3. Trackhoe rental: $1600/week 
4. Fuel cost: $9/operating hour 
5. Trackhoe operation requires 1 worker at $15/hour 
6. Pipeline extraction requires 2 workers at $15/hour (in addition to trackhoe operator) 
7. Pipelines removed simutaneously 
6. Includes removal of manholes 
9. Operating schedule: 8 hrs/day, 5 days/week. 

Main Pipeline Removal Costs per ft of Trench 

Equipment 
Trackhoe 

$ 1600 x 1 week x 2 days 
week 5 days 1500 ft 

Fuel 
$9 x 8 hrs x 2 days 
hour 1 day 1500 ft 

Labor 
Trackhoe Operation 

$ 15 x B man hrs x 2 days 
man hr 1 day 1500 ft 

Pipeline Extraction 
$ 15 x 16 man hrs x 1 day 

man hr 1 day 1500 ft 

=$ 0.43 

=$ 0.10 

=$ 0.16 

=$ 0.16 

MAIN PIPELINE REMOVAL,COST PER FT OF TRENCH=$ 0.85 

UC-MAIN 
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WELLFIELD PIPING REMOVAL 

Assumptions: 
1. Trenching with backhoe at 3000 ft/day 
2. Pipeline extraction and backfilling with backhoe at 3000 ft/day 

3. Backhoe rental: $750/week 
4. Fuel cost: $9/operating hour 
5: Backhoe operation requires 1 worker at $15/hour 
6. Pipeline extraction require~ 2 workers at $15/hour (in addition to trackhoe operator) 

7. Operating schedule: 8 hrs/day, 5 days/week 

Main Pipeline Removal Costs per ft of Pipe 

Equipment 
Backhoe 

$ 750 x 1 week x 2 da~s =$ 0.10 

week 5 days 3000 ft 

Fuel 
$ 9 x B hrs x 2 days =$ 0.05 

hour 1 day 3000 ft 

Labor 
Backhoe Operation 

$ 15 x 8 man hrs x 2 days =$ 0.08 

man hr 1 day 3000 ft 

Pipeline Extraction 
$15 x 16 man hrs x 1 da~ =$ 0.08 

man hr 1 day 3000 ft 

MAIN P1PEUNE REMOVAL COST PER FT OF PIPE =$ 0.31 

11r.-WFPIPE 



WELLFIELD ROAD RECLAMATION 

Assumptions (Roads constructed befqre January 1, 1997): 
\. Gravel road base removed at cost of $0.60/cyf1000 ft (WDEQ Guideline No. 12, Appendix C) 
2 Gravel road base: average depth = 0.25 ft, average width = 10 ft 
3. Roads scarified prior to topsoil application at cost of $30.51/acre (WDEQ Guideline No. 12, Appendix P) 
4. Grading of scarified roads prior to topsoil application at cost of $33.271acre (WDEQ Guideline No. 12, Appendix G) 
5 Topsoil applied·at cost of $0.60/cy/1000 ft (WDEQ Guideline No. 12, Appendix C, Surface Grade: level ground) 
6. Stripped topsoil: average depth= 0.67 ft, average width= 25 ft 
7. Discing/seeding cost of $200/acre is based on actual contractor costs 

Gravel Road Base Removal Costs per 1000 ft of Road 

1000 ft x 0.25 ft x 10 ft x 1 lti' x $0.60 = $ 56 
27 cy 

Scarification Costs per 1000 ft o~ Road 

1000 ft X 25 ft X 1 acre X $30.51 = $ 18 
4.356E+04 ft2 acre 

Grading Costs per 1000 ft of Road 

1000 ft X 25 ft X 1 acre X $33.27 = $ 19 
4.356E+04 ft2 acre 

Topsoil Application Costs per 1000 ft of Road 

1000 ft X 0.67 ft X 25 ft X 1 cy X $0.60 = $ 372 
27 ft3 cy 

D1sc1ng/Seeding Costs per 1000 ft of Road 
1000 ft X 25 ft · X 1 acre 

4.356E+04 ft2 x $200 = $ 115 
acre 

TOTAL WELLFIELD ROAD RECLAMATION COSTS PER 
1000 FT OF ROAD (BEFORE JANUARY 1, 1997) = $ 580 

Assumptions (Roads constructed after January 1, 1997): 
1. Gravel road base will not be removed · 
2. Roads scarified prior to topsoil application at cost of $30.51/acre (WDEQ Guideline No. 12, Appendix P) · 
3. Grading of scarified roads prior to topsoil application at cost of $33.27/acre (WDEQ Guideline No. 12, Appendix G) 
4. Topsoil applied at cost of $0.60/cy/1000 It (WDEQ Guideline No. 12, Appendix C, Surface Grade: level ground) 
5. Stripped topsoil: average depth = 0.4 ft, average width = 20 ft 
6. Discing/seeding cost of $200facre is based on actual contractor costs 

Scanftcation Costs per 1000 It of Road 

1000 It x 20 It- x 1 acre x $30.51 

4.356E+04 ft2 acre 
Grading Costs per 1000 It of Road 

1·000 It x 20 ft x 1 acre x $33.27 

4.356E+04 ft2 acre 
Topsoil Application Costs per 1000 ft of Road 

1000 It x 0.40 It x 20 ft x 1 ct x $0.60 
21 rr cy 

Discing/Seeding Costs per 1000 ft of Road 
1000 ft x 20 ft x 1 acre x $200 

4.356E+04 ft2 acre 

TOTA.L WELLFIELD ROAD RECLAMATION COSTS PER 
-1000 FT OF ROAD (AFTER JANUARY 1, 1997) 

=$ 14 

=s 1s 

=$ 17B 

= $ 92 

= s 299 

II- --A~ 



TRANSPORTATION ANO DISPOSAL 

Assumptions: 
1. Based on actual 1997 costs for transportation to and disposal at an NRG-licensed 

disposal facility 
2. Includes profit of transporter and disposal facility 

By-product Material Transportation and Disposal Costs per ft
3 

Type of Waste: Sludge, resin, and other by-product type wastes (e.g., tank and 
building construction materials, PVC/HOPE/fiberglass piping, pumps) 

Transportation 
$1.44 /fr' + 

Disposal 
$15.75 /ft.l = 

Type of Waste: Soil, sand, and demolished concrete 

Transportation 
$144 /ftJ + 

Disposal 
$5.23 /ft3 = 

Total 
$17.19 /ft3 

Tum! 
$6.67 /ft3 



DISKING/SEEDING 

Assumptions: 
1. Based on actual contractor costs 

TOTAL DISKING/SEEDING COSTS PER ACRE = $ 200 

• 

UC-DISK 
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Atlbreviatioos/Acrooyms 

$ Dollars 

$/l(gal Dollars per I 000 gallons 

avg average 

ft feet 

ftZ square feet 

ft3 cubic feet 

gal gallon 

gpm gallons per minute 

H&S Health and Safety 

HZS Hydrogen Sulfide 

HZS04 Sulfuric Acid 

HCI Hydiochloric Acid 

Hi> Horsepower 

Kg al 1000 gallons 

Kwh Kilowatt-hours 

.«" Caustic Soda 
Outside Diameter 
personal protective equipment 

PV Pore Volume Estimate 

reqm't requirement 

RO Reverse Osmosis 

WOW Waste Disposal Well 

yd3 cubic yards 

yr year 


