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EASTERN NAVAJO DINE AGAINST URANIUM MINING'S AND 

SOUTHWEST RESEARCH AND INFORMATION CENTER'S 
REPLY BRIEF ON REVIEW OF PARTIAL INITIAL DECISION LBP-99-13, 

FINANCIAL ASSURANCE FOR DECOMMISSIONING 

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. 1 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 

1CLI-99-22 permitted a ten-page reply to each Response Brief. The Intervenors have 
consolidated their replies into one brief that is less than twenty pages in length. 
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financing, Criterion 9 of Appendix A to Part 40or10 C.F.R. § 40.36. Therefore, the 

license was issued unlawfully and should be revoked. 

ARGUMENT 

I. THE NRC STAFF UNLAWFULLY ISSUED A LICENSE TO HRI 
WITHOUT REQUIRING HRI TO SATISFY CRITERION 9 OF 
APPENDIX A TO PART 40OR10 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, i.e., 

whether the financial assurance information submitted by HRI was adequate to meet the 

requirements for licensing, and what is the meaning of the Staffs statement that the issue 

of the adequacy ofHRI's financial assurance plan is not ripe for review? 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. 
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§ 40.32 to allow HRI to defer the submission of decommissioning funding information. 

NRC Staff Brief at 17. The Staff's argument constitutes a complete reversal of it~ 

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 

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 plari exists for the 

Crownpoint Project or any portion thereof. HRI's Brief at 15, NRC Brief at 13-14. In 
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fact, shortly after the Intervenors filed their appellate briefbefore 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.2 Thus, the 

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. 

HRI 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 

2See 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 
discussion in Section II below. 

4 



• 

Appendix A. In promulgating Appendix A, the Commission recognized 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 design criteria of the regulations be 

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

Finally, HRI's and the Staffs 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 (April, 

1979). For example, the GEIS states that: 

A plan for decommissioning of the mill buildings and site, and for disposing of 
the tailings, in accordance with the requirements delineated above, must be 
proposed by applicants, and approved by appropriate agencies, before issuance or 
renewal of licenses. 

Id. at 12-5. (emphasis added). Elsewhere, the GEIS also states that: 

Decisions regarding proper disposal of mill tailings must be made prior to the 
initiation of mill operations. In the model mill, tailings are produced at a rate of 
nearely three-quarter million tons per year. Nearly irrevocable commitments are 
made once milling operations have begun and several million tons of tailings have 
been generated. Therefore, it is essential that a tailings disposal plan be worked 
out, approved, and agreed to before a license is granted. 

Similarly, to ensure that milling operations are conducted in such a manner that 
decontamination of the mill can be carried out effectively and without 
complication and so that the full costs of mill operation are identified prior to its 
beginning, a decommissioning plan for the mill building and site must be worked 
out, approved, and agreed to by the operator, before a license is granted. 
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GEIS at 12-27 (emphasis added). These statements clearly demonstrate the 

Commission's intent to require the submission of decommissioning-related information 

before licensing. 

HRI's and the Staffs attenipts 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 binqing 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 

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

changed Appendix A after publication of the GEIS to alter the requirement 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 evafoates 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 oflicense 

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

from its own guidance and practice in this case. Intetvenors' 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 Staf~ 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 · 

longstanding interpretation of Criterion 9 through iti? practice in implementing Criterion 

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

7 



actions in licensing HRI 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 HRI 

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,ofthe meaning of its own regulations. 

In 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). The RAI, which was issued on August 31, 1999, directly controverts HRI's 

statement in its initial presentation that "Although Intervenors complain that HRI has not 

provided any information regarding estimated decommissioning costs, HRI has, in fact, 

submitted detailed plans addressing the full cycle economics of the CUP as part of its 

license application." HRI's Response to Intervenors' Briefs With Respect to HRI's 
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Technical and Financial Qualfications and Financial Assurance for Decommissioning at 

19 (February 11, 1_999). Accordingly, Exhibit 1 to this brief should be accepted as 

relevant and probative new evidence by the Commission. 

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 requir~ment for a decommissioning 

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") . 

Without a word of explanation regarding this last-minute turnabout, the NRC 

Staff now argues that "Criterion 9 appears to be better suited to a mill seeking to modify 

or renew its operations rather than a ISL mining license applicant," and that it is "is 

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. 
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reasonably applicable only to those uranium mill operators who (1) hold NRC licenses, 

and (2) had tailings piles previously created by their uranium milling operations or whose 

continued operations are expected to create additional waste and/or tailings."4 Staff Brief 

at 5. 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.5 

4Curiously, the Staff seeks to bar the Intervenors' request that the Commission reconsider its 
ruling that 10 C.F.R. § 40.36 does not apply~ NRC Staff Brief at 23. Having questioned the 
Commission's ruling that Criterion 9 applies, the Staff is in no position to make such an 
argument. In any event, as demonstrated by the equivocations of the Staff, the question of 
whether Criterion 9 or § 40.36 obviously is a difficult one. Under the circumstances, it was not 
inappropriate for the Intervenors to raise the applicability of§ 40.36 in their brief. 

5 Although 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. 
Criterion 9, as quoted in the NRC Staffs Brief at 5, provides as follows: 

Financial surety arrangements [e.g., surety bonds] must be established by each mill 
operator prior to the commencement of operations to assure that sufficient funds will be 
available to carry out the decontamination and decommissioning of the mill and site and 
for the reclamation of any tailings or waste disposal areas. The amount of funds to be 
ensured by such surety arrangements must be based on Commission-approved cost 
estimates in a Commission-approved plan for (1) decontamination and decommissioning 
of mill buildings and the milling site to levels which allow unrestricted use of these areas 
upon decommissioning, and (2) the reclamation of tailings and/or waste areas in 
accordance with technical criteria delineated in Section I of this Appendix. The licensee 
shall submit this plan in conjunction with an environmental report that addresses the 
e?'pected environmental impacts of the milling operation, decommissioning and tailings 
reclamation, and evaluates alternatives for mitigating these impacts . . . . In establishing 
specific surety arrangements, the licensee's cost estimates must take into account total 
costs that would be incurred if an independent contractor were hired to perform the 
decommissioning and reclamation work. 

\ 

' 
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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 Briefin Opposition to HRI's 

Application for a Materials License With Respect to Financial Assurance for 

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 of this 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. § 40.36.6 The Staff completely lacks 

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

Appendix A, Criterion 9 (emphasis as added by NRC Staff). The Staff argues that mill tailings 
"are the only waste products specified in the italicized portion of the Criterion 9 excerpt as 
needing to be addressed in an environmental report," and that ISL mining "does not produce any 
mill tailings." NRC Staff Brief at 7. Even a cursory reading of Criterion 9 demonstrates the 
fallacy of the NRC's position. The italicized language of Criterion 9 refers in general to 
"decommissioning" as well as tailings reclamation. Moreover, the sentence directly preceding it 
requires the decommissioning plan to address "decontamination and decommissioning of mill 
buildings and the milling site to levels which allow unrestricted use of these areas upon 
decommissioning," as well as the reclamation of ''waste areas." 

6No 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. 
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regulatory scheme in place of the Commission's duly promulgated decommissioning 

regulations. Moreover, 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. 

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 

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. 

The 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: 

12 
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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. The RAI also states that: 

HRI's proposed rec plan fails to adequately address numerous areas of 
decommissioning regarding restoration and reclamation costs. The following 
areas are deficient in HRI'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 8 (i.e., 9 pore 
volumes); c) radiological survey and environinental monitoring costs are not 
reflected; d) no project management and miscellaneous costs are specified; e) no 
contractor profit indicated, and labor and equipment overhead costs are sketchy; 
and f) no contingency cost is reflected. 

Id. at 4. Similarly, the RAI stated that: 

HRI proposed to initially 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. 

Id. at 5. The RAI also raises numerous questions about the surety instrument. Id. At 1-2. 

As an example of the level of detail required, the NRC Staff attached to the RAI two 

sample restoration cost submit~als, which are 28 and 36 pages long. See Exhibit 1. 
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Clearly, even with respect to Section 8 -which is only a fraction of the licensed area for 

which Criterion 9 and Section 40.36 require decommissioning funding information -

HRI's submissions to date fall far short. 

As noted in the Intervenors' Brief, the Presiding Officer did not address the 

adequacy ofHRI's submissions or the NRC's conclusions regarding decommissioning 

funding estimates, with one exception: he rejected the Intervenors' argument that the 

Staffs requirement of9 pore volumes is unreasonable. Intervenors' Brief at 22-24. In 

response, the NRC Staff argues that the Intervenors' expert's testimony "narrowly 

focused" on criticizing HRI's estimate of four pore volumes to restore groundwater. This 

argument ignores the fact that Dr. Sheehan, Intervenors' expert, testified that 9 pore 

volumes "seriously underestimates the number of pore volumes required for restoration," 

and also asserted that the cost of restoration reclamation is "at least $63 million at 9 pore 

volumes and almost certainly substantially more." Sheehan Direct Testimony at 15 note 

6, and 18. In fact, by the NRC Staffs own admission, the 9 pore volume figure was 

based on an economic concept of diminishing marginal returns rather than a health and 

safety concept of successful restoration.7 See Intei:venors' Presentation at 15-16, citing 

7The Staffs argument that the nine pore volume estimate is "subject to change" after a later 
restoration demonstration evades the general requirement that licensing determinations inay not 
be postponed. NRC Brief at 13. See discussion in Inter\renors' Brief at 20. While the 
regulations anticipate minor adjustments to decommissioning funding estimates over time, they 
do not contemplate that a determination of the essential accuracy of the original estimate may be 
postponed. In fact, it is one of the most fundamental concepts of decommissioning funding that 
a licensee, the agency, and the public, should have a good idea of decommissioning costs before 
embarking on a project, in order to avoid causing contamination that the licensee cannot afford to 
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FEIS at 4-40. 

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. 8 NRC Brief at 20. The Staff is silent, however, on the timing of that 

hearing. Certainly, the Staff has no intention of defending the Intervenors' right to a 

hearing at a meaningful juncture, which is the issuance of a license before resources have 

been irretrievably committed to a project that may prove too expensive to clean up. 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. 

IV. CONCLUSION 

For the foregoing reasons, the Commission should reverse LBP-99-13, reject 

HRI's license application because it is inadequate to meet Atomic Energy Act and 

financial assurance requirements, and revoke HRI's license, SUA-1508, because it was 

clean up later. 

8 Although the language of Criterion 9 states that surety arrangements must be made prior to 
the commencement of operations, this does not absolve the NRC from providing a licensing 
hearing in a timely manner. The surety arrangements for an ISL mine clearly raise complex 
issues of fact that should be subject to evaluation in the context of a hearing. see, e.g., the 
questions raised at page 1-2 of the NRC's RAI to HRI, Exhibit 1 to this Brier. 
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unlawfully issued. 

Respectfully Submitted this 13th day of September, 1999. 

Douglas Me?klej()hil 
Lila Bird 
New Mexico Environmental Law Center 
1405 Luisa Street, Suite 5 
Santa Fe, NM 87505 
(505) 989-9022 

l214!1L ~I 14 
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. 20555--0001 

August 31, 1999 

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

t . ·-

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 (NRG) staff comments related to Hydro Resources, lnc.'s 
(HRl's) proposed "Performance Bond al"ld Trust Agreement Formats" submittal, dated March 19, 
1999. Section II consists of the NRG 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 NRG staff comments for future tracking and closure purposes. 

SECTION I - PERFORMANCE BOND AND TRUST AGREEMENT COMMENTS 

1. COMMENT: Penal Sum Amount 

DISCUSSION: 

Neither the performance or performance guarantee bonds have penal sum amounts 
listed. Once HRI adequately addresses the NRG staffs subsequent comments 
regarding restoration and redamation 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 NRG staff approval of HRl's surety instruments. 

2. 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. 
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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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r~quirements. 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 NRC 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 HRl'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 
NRC 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 Lo_ng-Term Surveillance and Control of Uranium 
Recovery Facilities" (dated October 1988). 

ACTION NEEDED: 

HRI 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 
Crown point 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 8 (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 NRC 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: 

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 de~ignations and locations within Section 8. 

ACTION NEEDED: 

HRI 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 initially 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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1999 RESTORATION/RECLAMATION SURETI' COST ESTIMATE 

SUI\1MARY 

A. Groundwater Restoration $4.547.963 

B. . Wellfield Reclamation 2,308,364 

c. Commercial Plant Reclamation/Decommissioning 339,445 

D RO Building ReclamationiDecornmissioning 49.918 

E. Evaporation Pond Reclamation 407.536 

F \1iscellaneous Site Reclamation 60,870 

G. Deep Dispos.al Well Reclamation 65,055 

H . I - 196 Brule Aquifer Restoration 26 466 

• Subtotal $7,805.617 

L Contract :\dministration \ 10° o) 780,562 

J. Contingency ( 15°0) I 170 843 

TOTAL $9,757,022 
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BASIS OF COSTS:. 

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

l. 

") 

Labor Rates: Labor rates are ba'>e<l on 1998 actual CBR labor for plant and welllield operations including benefits and payroll 

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

Disposal Costs: Disposal costs of byproduct material are based on a cuJTent disposal agreement hdd by CBR 

Packaged Matenal 

Soil, etc. 

$10.00/cf 
$81 00/cv 

Transport Cost 

$2.42/cf 
$66.00/cv 

$12.42/cf 
$147 00/cy 

Disposal ofnon-byproducl i:nat.erial will be at a licensed landfill per NDEQ permit. $I 0 load fee plus transport cost of $360/20 

tons '@ 30 miles. 

3. Powcr Costs Based on actual 1998 p<Jwer C1.'"ts u1cluding. demanJ f· ;tor. energy charge, taxes. and servH.:e fres, $0.051Kw-hr 

Eg,uipment Costs 

13ase1 l I 
Rental 

Eguipment Cost 
l$/hrl 

L1rK1r Oper. 

(,1st Cost 

\:lilhrl ($/hr) 

Fuel(2) Mob. &..t3l 
Cost Demob Total 

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

1112 Loader 21 17 9 4 2 53 

Shredder 12 
incl. incl. 12 

Bulldozer tD8N) 85 17 19 12 2 135 

Smeal -12 incl incl. incl. incl. -12 

Mi:Qng Unit l ~ 
incl. incl. 12 

(I~ From Nebraska Machinery rental rates for IT 12 and D8N. Shredder and mixing units are estimates. 

(2) From Caterpillar Handbook. Edition 19 fud consumption using $1 00/gal for diesel cost. 

{3) Based on $2.08/mile at 90 miles one wa\' x 2 trips/176 hours 



A. GROUNDWATER RESTORATION 

Mine 
Unit 

MlJ-1 
MU-2 
MU-3 
MlJ-4 
MU-5 
MU-6 
MU-7 

Restoration costs are based on restoring Mine Urul~ (MUl l. 2. 3. -1. 5 and 6 MU- l. 2, 3. 4 and 5 are based on actual mstallcd 

information. Construction of MU-6 1s underwav. 

Thickness 
(ft) 

19.6 
16.3 
12.5 
12.9 
14.-1 
16.2 
15.0 

No. 
Patterns 

)8 
-, 
)_ 

-., 
)· 

96 
187 
191 
.:nu 

Pattern 
Size 
(ft2) 

10.62-1 
9.800 
10.284 
10.765 
7,557 
1 .561 
I !)_11(11) 

Porosity 

\) 29 
0 29 
0 2') 
!J.29 
0.29 
I) 2 ') 

~·J 

2 

Pore 
Volume 
(gals) 

17.165,000 
18,018,500 
15,894,490 
28,918,420 
-14,142,110 
50 '7.t8, 970 
65.076,000 

Mine Unit 
Total Area 
(Acres) 

9.J 
11.7 
13.-1 
,~ ~ 

--'·' 
31.8 
3-1.2 
-15 ') 



• 

I ) Remove I pore rnlumes (YV"l groundwater transtcr/sw.:ep. 
n Prnduce at l.150 gpm \\1th 1.36 l 3 2 !:-'Pm dmrnhok pumps 15 HP l. 
o Total horsepower = 180 HP 
Ll T 1me to do wnrk: 

1PVx17.165,000gal/PV' I mmil.150galx 
I hour/60 min= 249 hours 

a. Po\\ er Cost: 
249 hours x 180 HP x .75 K\\iHP x $0 05.'K\\-hr = 

b. Labor Cost: 
249 hours x 2 man-dav/~ hours' $136/man-da\ = 

$1.681 

or $0 5911000 gal 

Trc:at 4 PY with R.O and re-inject p.:rmi::ate usmg a 300 gpm R.O unn. 
o 4 PY x 17, 165.000 gal/PY' 1 mm/300 gal' 1 hr/60 min= 3.814 hours 
a. Power cost: 

Do\~nhok pumf' HP 
.lOO g:prn;32 gpmpump \:;.I IP pump 

!n1ection Pump 
R.O S:-:stem 

R.O Unn pump 
Permeate pump 
Waste pump 

r l!P 
25 ! IP 

12.1 l!P 
411 l !P 
~ l !P 

243 [[p 

3.814 hrs x. 24J HP x 75 Kw/HP' $0 1)5/Kw-hr = 

b. Chemical Cost: 
Antiscalant: $3 1 /gal x 0 20 gal/hr x 3 .8 14 hrs = 
Reductant: $0 29/1b' 0 56 lh Na2S:l(HJ(Jgdl' WV 
x. 17.165.000 gaWV= 

c. Lahar Cost: 
3.814 hrs x. 2 man-Ja\i~ hour,;' :!il~t">.-man-Ja\ = 
Total 

$34.755 

23.647 

1 I. I 50 

$12967t1 

or $2 90/ 1,000 gal 

3 l Recirculate 1 PY with n.:ductanl a 1.151) [!pm 
a. Power Cost: 

136) 5 HP downhole pumps= 
( 1 ) Injection pump = 
Total HP 

180 HP 
JO HP 

210 HP 
210 HP' 249 hrs x. 7 5 K\\1l !P '$U 1)51Kw-hr = 

h Chemical Cost 
1PVx17,165.000 gal/PV ,o 56 lb Na2S/1000 gal 
\ $0 29/1b = 

c Labor Cost: (see abo\·e) 
Total 

$ 1.961 

2.788 

or $0.77/1000 gal 

3 

$10.147 

$199,228 

$13,215 



• 

4) Spare parts. tilters. consumables. etc. 
for item~ 1-4 aboye arc estimated to be$ I 6.468i\T 
o Time to do work 1s 3.358 hours/24 hours 

= 140 davs 
a. $16.468/yr x 140/365= 

5) Sampling. and Monitonng.. 
o Number of wdL; to be sampkd an: a mm1mum 

of I 0 per mine unit or l /acre plus an:· monitor 
wells on excursion. 

a. Sample pnor to restoration: 
l 0 wells \ $150/well l 3 2 param..:t.:r suite I = 

b. Phase I sampling l G W trans!i::r/sw.:ep) 
10-wdls x $47/well (6 parameters) x l month= 

.:. Phase 2 sampling \:·lP V R. 0 . l PY reductant l 
I 0 wells x $150/well x 6 months = 

d. Phase 3 sampling 1stabdizat1on I 
1 ll wells x $150/wdl x 6 month.-; = 

c Monitor well sampling. 
14 wells x 2 samples/month\ $..f'.' \\ell\ l ~ mnnths = 

f. Other lab analysis 1.radon. unnalys1s. ctc 1 
$806/month x 5 months = 

Total sampling. and mllnllllfln!:( 

6) Supef\·isof!· labor for r.:storation \\ork ! 111cluJ1n!? ~ 1°·0 
overhead factor) 
a. t l) Engineer $6.256/month x 7 mnnths = 
b. [ l) Radiation Technician $5.212/month \ : months = 

l Operator wages included in above calculat10nsl 

MU-1 TOTAL 

$ l .500 

470 

q .noo 

$43,792 
36 -l84 

$6,316 

$ 41.l 08 

$ 80.276 

S350,290 
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I) Remo\'e I PV. gw transfer/swr:ep 

2) 

o l PV x 18.018.500 gal/PV x I min/1.150 gal x 

l hr/60 min = 261 hours 
a. I PV \ 18.018,500 gal/PV x $0.59/1000 gal= 

Tr..:at 4 PV with R.O arn.f in,1..:ct penneat<: 
o 4PV x 18.018.500 gal/PV x 1 min/300 gal x 

l hr/60 mm= 4.004 hours 
a. 4 PV x 18.018.500 gal/PV x $2.90/1000 gal= 

3) R.::circulate 1 PV \\1th r.::ductant. 

0 

a 

Time = 261 hours 
lPV x 18,018.500 g.al..iPV x $0 77/1000 gal= 

Spar<: parts, de. 

1) Total time to do \\ nrk = \ 4' da\'s 
a. $16.468/!T '\ 1-P. )<):' = 

5) Sampling and monlllmng - 12 restL1r;.1t1on w..:lb plu:; 

14 monitor \\ells. 

7) 

a. Sample pnor to r.:sllJrauun 

b 

12 wells x $ l 50t\\dl 
\32 pararnet.:r suite J = 
Phase I sarnplmg. ( gw transtt:r/S\\'<!ep) 

12 wells x $47/wdl x 
\ month l6 parameters)= 

c. Phase 2 sampling l4PV R 0., IPV reduclanl) 

r 2 wells x $ i 50/well x 6 months = 
d. Phase 3 sampling. 1.stahilization l 

t. 

12 wells x $I 50i\\ell \ G lTillnths = 

Monitor wdl samplmtI 
14 wells x 2 sarnples:mnnth ''\ir 1\..:ll 

x 13 months= 
Other lab analysis 1 radon. urinal\ sis. 

i:.:tc) $806/month x 5 months= 

'.\IU-2 TOTAL 

$10,631 

$13,874 

$6.632 

$\.800 

564 

10,800 

1 o.~no 

17.108 

$45.102 

$80.276 

S365,530 
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I) 

2) 

Remove I PV. g.w transfer/sweep 
o I PVx 15.89-L-190g.al/PVx I mmll.150g.al\ 

I hr/60 min= 230 hours 
a. I PV x 15.894,490 g.al/PV :--.: $0 59il000 gal= 

Treat -I PV with R.O. and IIlJCCl permeate 
o WV x 15.894.490 g.al/PV x I mm/300 gal \ 

I hr/60 min= 3.532 hours 
<L 4 PV x 15.89-1.490 gal/PV' $2 90/\ ono gal = 

3) Recirculate I PV with reductant 

0 

a. 

Time = 230 hours 
I PV x l 5.894...l90 gal/PV' $U.T7/I 000 gal= 

-I) Span: parts. etc. 

5) 

6) 

,1 Total llml! lo Jo work = l til1 J,l\ s 

Sampling and n1LinitLinng. I~ n:~1,1r:H111n \1dl,; plu,; 

l -1 morutor well;;. 
a. 18 wells'.\ $150/wdl = 
b 18 wells x $4 7 /m:ll x I ml)nth,; = 
c. 18 wells x $150/wdl x 5 months = 
d. 18 wells \. $150/wdl x 6 months = 

f. 

1-1 wells x 2 sampli:s/month x $f' \1 ell 
x 12 months= 
Other lab: $806/month x 6 months= 

Total 
Supl!n:isory Labor 
J. 1. I) Eng.meer $6.256.'month x t1 month:; = 
h 1 I) Radiation T echmcian $5.2 l 2inwnth x t1 nrnnths = 

~ Operntor wag.es mduJ.:d m ah.1\.: c,1kula11nns l 

MU-JTOTAL 

6 

$2.-1)0 

x-16 
13 .500 
16.200 

15.792 
-1836 

$37 .536 
:11 272 

$9.378 

$18-U76 

$12.239 

$53.87-1 

$ 68 808 

S336,16..i 
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• 

ll 

2) 

Remove I PY. gw transfrriS\\eep. 
o l PV \: 28.918.420 gal./l)V \ I min/ l. l 50 gal\ 

I hr/60 min = -1 l 9 hours 
a. l PV x 28.918.--120 g.al/PV x $0 5Yfl000 gal= 

Treat -l PY with R.O. and mj.::ct pem1eate. 
,1 WV-: 28.918...\20 g.al/PV-: l mm/300 g.al x 

I hr/60 min= 6.426 hours 
a -l PY x 28.918.420 gal/PV x $2 9011000 gal= 

3) Recirculate 1 PV with rcductant. 
o Time = -l I 9 hours 

a. 1 PV" 28.9 '. 8.-l20 gal.iPV , SU -- · 1 un1.i !_!al = 

-I) Spare parts. de 

5) 

6) 

,1 Total time to ,fo \\ ork = ~1n Ja\·,; 
a. $16.-168,"n-: }1))·:1ti5 = 

Sampling and momtl1rmg. 25 ri:stl1rat1un "dls rtu.' 
l 8 morutor wells. 
a. 25 wells x 150/well= 
b. 25 wells x -l 7 /well -: 1 months= 
c. 25 wells x I 50/wdl x 9 months= 
d. 25 wells x 150/wdl x 6 months= 
e. \ 8 wells x 2 samples/month 

x -l7/well x \ 6 months= 
Other lab: $806/month x l l 1 munths= 

Superviso~ Labor 
a. 1 l l Engin.::er: $6.256/mnnth-: 111 mtmths= 
b. l l) Radiation Technician. $5.212/month 

-: I 0 months t. Operator wages mduded 

in abo\'e calculations) 

MU-iTOTAL 

7 

$3 .7 50 
l,17 5 

33.750 

22.500 

$62.560 

$17,062 

$335,454 

$13.671 

$96.307 

$114.680 

SS99,-'-' 1 



I) 

J) 

4) 

5) 

6) 

Rt!move I PV, gw transfer/sweep. 
o I PV :-.: 4·U 42.110 i?al/PV :-.: I minil.150 gal\ 

I hr/60 min = 640 hours 
a. I PV x 44, 142.110 gal/PV \ $05911000 gal = 

Treat 4 PV with R.O and inject permeate 
,l WVx44.l-i'.!.110gal/PV:-.: I m1niJOLlgal.\ 

l hr/60 mm= 9.809 hours 
a. 4 PV :-.: 44.142.110 gal/PV \ $2.90/I 000 gal = 

Recirculate I PV with reductant 
o Time= 640 hours 
a. l PV x 44.142.110 gal/PV x $0. 7711000 gal= 

Spare parts. etc 
o Total time t•.) do \\ork = 4ti2 days 
a $16.468/\T \ 462 .. ~65 = 

Sampling and mLmit,mng .n restoratwn 1\dl,; plus 

52 monitor wells 
a J3 wells\$ I 5li;\\ ell= 
b :l1 wells:-.: $4-;/1\ell \ I m,mths= 
c :; 3 wells x 150/well x 14 months= 
d 33 wells x 150/wdl \ 6 months= 
e. 52 wells x 2 sampks/month 

x 4 7 /well x 21 months = 

f Other lab. $806/month :-.: 15 months= 

Supervisory Lahor 
a. (I) Engineer $6.25611n<J11th x 15 ffiL)nths= 
h (I) Radiation Technician $5.212/month 

:-.: 15 nwnths 1Opcrator1\·;ig.cs included 
m abO\·e calculal1•)ns 1 

MU-5TOTAL 

$4.')50 
1.551 

69.300 
29,700 

102.648 
12.090 

$26.044 

$512.048 

$33,989 

$20.8H 

$220,239 

$172.020 

S985,18_. 



l) 

2) 

Remove l PV, g.v.· transfer/sweep 
u l PV \ 50.748,970 gal/PV \ l min/I. 150 gal' 

l hr/60 mm = 7 3 5 hours 
a. l PV' 50.748,'J70 galiPV' $0 5911000 gal= 

Treat 4 PV with R.O. and inject pem1eate 
o 4PV \ 50.748.970 gal/PV x l min/300 gal\ 

l hr/60 nun = l 1.278 hours 
a. 4 PV x 50.748.970 gal/PV \ $2 90/1000 gal= 

3) Rr.:ctrculatr.: l PV with n:ductant. 
n Tim..:= 735 hours 
a. I PV ;..: 50.7 48.970 gal/PV \ $0 7711000 gal = 

4) Spare parts, etc. 
o Total time to do work = 5 3 l da\s 

5) 

a. $16,468/~T\)J]1)t15= 

Samplmg a.nd mn111tt1nng. )) restl1ratwn \\dis plus 

52 monitur wells 
a. )] wells x $150/wdl= 
b. :n wells\ $47/\\ell' l nwnths~ 
c. ) 3 wells \ 150/\\dl \I ti nll1nth;-;= 
J 3 3 wells x l 501wdl x li m,mths~ 
e. 52 wells x 2 samples/month 

x -l-7/well \ 32 months= 
f. Other lab $806/month x l X mLmths= 

Supervisory La.bar: 
a. (I) Engineer: $6.256/month x I~ months= 
b. ( l) Radiation T echmc1an $5.212/month 

x 18 months (Operator \\ages included 

m abo\·e calculat1onsl 

MU-<iTOTAL 

9 

\ 

:£4.')50 
I.SS l 

79.21)() 
29,700 

156,416 
14 508 

:£112.608 

$29.942 

$588.688 

$39,077 

$23.958 

$286,325 

$206 424 



MU-7 I One halfofMine Urut 7 1s to be constructed m 199'). the total for ~iU-: 1s calculated below and then one half 1s included m 

the suretv total.) 

l) RemLwe l PV. gw transfer/sweep 
o l PV x 65,076.000 gaWV ' l minil. l 50 g.al ' 

I hr/60 min= 943 hours 
a. I PV x 65,076,000 gal/PV x $0 5911000 gal = 

2) Treat 4 PV with R.O. and inject permeate. 
o 4PV '65,076,000 gal/PV x l min/300 gal x 

I hr/60 min = 14.461 hours 
il. 4 PV '65.076.000 g.al/PV x $2.9011000 gal= 

Recirculate I PV with reductanl. 
o Time = 943 hours 
a. lPV x 65,076.000 galiPV x $0 7711000 gal= 

4) Spare parts. etc 

5) 

6) 

o Total time to J11 wmk = 6~ I Jass 
<l. $J6.468/\T'\t1.'ll.:>6) = 

Sampling and mLmlttmng. 46 n.:sh1ralltm wdb plus 

44 monitor wdls. 
a 46 wells\ $150/\\dl= 
h 46 wells x $,P/well '2 munth,;= 
c. 46 wells x 150/well x2 l n1l)nths= 
d. 46 wells x 150/wdl x 6 months= 
e. 44 wells x 2 samples/month 

x 47/wdl x 29 months= 
f. Other lab: $806/month' 23 m•mths= 

Supen.·isory Labor. 
a. l \)Engineer $6.256/monlh ' 23 mtmths= 
b. t 1) Radiation Technician- $5.212/mnnth 

x 23 months tOperator \\ages 1m:\u,kd 

m ahO\·e calculal1tms l 

MU-7TOTAL 

One Half of !\Ill-7 

$6.'liH) 

-U2.\ 
14-L':!OO 
41.400 

; 19.944 
18 538 

'5143.~88 

\ 19 876 

TOTAL MU-l, 2, 3, -4, 5, 6 and one half of MU-7 RESTORATION COST 

\0 

$38,395 

$754,882 

$50,108 

'530.725 

$336,006 

$263 764 

Sl.-473.880 

S736.9-40 

S_..5-47.963 
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B. WELLFlELD RECLAMATION 

Well.field Reclamation oosL~ are based on removmg anJ disposmg. of the wdlfield pipe at a licensed fac1litv. The soil around 

the production wdls will also h..: removed and disposed of al a licensed facility. 

Mine 
Unit 

MU-I 
MU-2 
MU-3 
MU--1 
MU-5 
MU-6 
MU-7 

P1ge Volumes 

Normal P1ue S11e 

3i'1.r' 02 Hose 
2" Sch . ..\0 downhok 
1- l /4" Sch ..\0 stinger 
2" SOR 13.5 mJ & pro? 

4" SDR 35 
6" Sch. 40 process pipe 

6" Trunk.lme 
8" Trunk.line 
1 O" Trunklme 
12" Trunk.Im.: 

2" Prod & 
lnJ. Lin..:s 
!.ft) 

30.00ll 
~-1.000 

J'),520 

68.900 
I 06.080 
128.700 
I 36.5011 

#3/8'' 1- l /-I" 
02 Hos.: Sting.er 

ttl) 

-13.200 
.r;.-100 
57,.WO 
101..ioo 

66,300 !) 

')1.200 
97 .511!) 

\Xall 
l'h11.:knes~ 

1inches1 

() 15..\ 
n \..\(I 

il 1-1815 
u 11-IJ 
0 2~0 
I) 49\ 
I) 6VJ 
11 i 1)ti 

11 ')-\4 

l l 

2" Prod. 
Downhole 
Pipe 

15.200 
20.800 
22,800 
38,-100 
7-1,800 
76.400 
80.000 

1'1pe 
OD 
1 lnchesl 

0 37 5 
2.375 
I 660 
2.2963 
..\.2286 
6.5600 
6 566 
8.548 
I 0.65-1 
12.637 

Producers Injectors 

38 
...,, 

-, 
)~ 79 

57 95 

96 169 

187 221 

191 304 

200 325 

Volume' 11 

per root 
( tl3/ft) 

0.0313 
0.0074 
0.0044 
0.0069 
0.0103 
0.0384 
0 065 l 
0 1103 
0.1712 
0 2408 



I) Rc:moval/disposal of 2" produclwn and injection lines. Piping. is 

rated SOR 13.5 and constructed ofHDPE. 
o Two inch lines are buried 18-2-l" deep and can be pulled up 

with a loader. A two man crew should remo\'e -l50 tl per 
day. Two additional men will shred th<:! pipe 

a. Remove pipe: 
30,000 ft x 2 man-days/450 n 
x $136/man-day = 'Sl~.133 

h Shred pip.:. 
30,000 tl x 2 man-days/-l50 ft 
\ $136/man-day = 

c. Equipment: 
o IT 12 loader. $5 3/hr ' 5 3 3 hours = 
o Shredder. $12/hr \ 5 :> 3 hours = 

J. D ispcsal · 
30.000 ll ' .0069 11' !l ' 
$12 -l2.'tf' I 251I1 = 

1 I l l 25 factor for \·01J spac..:s 

.ir 

18,13 3 

28,249 
ti.396 

2) Rt!mO\·alJdisposal of trunkhn..:s, mcluJmg. trunkhn.:s to plant buildmg.s. 

Piping is rated SOR 13 5 

a. Remove pipe: 
5 .400 ft x 2 man-days/'.:'.00 11 
x $136/man-day = 

b Shred pipe!: 
5 ,.1-00 tl x 2 man-Ja\ s12UO 11 
x $ 136/man-dav = 

c. Equipmt!nt: 
· o IT 12 load..:r. $5:>1hr ' 216 hours= 

o Shredd<!r. $12/hr ' 2 16 h~iurs = 
d Disposal: 

6" - 1000 ll x 0 0651 ll11t1' 
$12 .Q/t13 x I 25 =. 

8" --l,-lOO tl' 01 lnJ ll1/ft' 
$12 -l2/tl1

' 1.25 = 

$7,344 

; .344 

11.448 
2.592 

l.Ul I 

3) R<!mornl/d1sposal ofdmrnhllk ptpl! Downhok pipe 1s Sch -lO PVC. 
o From l!xperit!nCI!, l 0 wells of dO\mhole pip!! can be 

removed each da\· with a 3 man crew and a sm.:al 
a. R.emo\'al of downhok pipe 

n,200 ft stinger' 3 man-days/6,000 ft 
x $ \ 36/man-day = 2,938. 
I 5 ,200 ft prod. x 3 man-days/6.000 ft 

12 

-..i,125 

37}74 



x $136fman-dav = \.1JJ4 

b. Shred pipe: 
43 ,200 tl x 2 man-da\s/-L500 ft 

· x $ J 36fman-da,· = 2.ti l l 

15,200 ft x 2 man-davsi-UOO tl 
x $ J 36fman-da\' = 

9\9 

C. Equipment: 
Smeal: $42fhour x 78 hours= 

3.276 

Shredder: $ ! 2fhour x 78 hours= 'n6 

J. Disposal: 
-B,200 ft x .00-l-l tl 3/tt x $12.-12/iti x I 25 = 2.951 

15.200 ft' 007-1 it1/tl' $1242/ftl' 1.25 = I 746 
$16.411 

or $0 26/ft l sting.er pipe l 
or $0.3 lltl t2" production p1pe1 

4) Well Plugging.. 

0 Assume 700 tl total 1..kpthlwell avt:rag.~. 
a. Materials: 

Cement - 56-1 lbs x $I (11)·ton = ~2~ 

Bentorute - -15 lbs x $ ! •ln1ton = 4 

Salt - 3 3 lbs ' $::if>.'Ll1n = I 

Wdl Cap 
l (1 

b. Labor: 
2 hours/well' I da\iX h...-lur,;' 2 man-Ja\s 

' $136/rnan-da\ = 68 

C. Equipment: 
Backho..: - I 12 houri\\ di ' $.fo,h1..1ur = 23 

Mixing. Unit - 2 hours' $I 21hour = ~ 
$158/well 

110 production and injection wells 

x $158/well = 
$17.380 

11 momtor wells x $158/well = __l2lli 
$19.118 

5) Welltield surface area n:clamatwn 

0 Remo\·e and d1spl)SC llf ..:nntammaLed ~rnl an.iunJ \\ell. 

a. 

scanfy and seed well h.icalnms 
Remo,·e and disp<hC t)f contarnmated sml 

10 ft.3fwelJ.x 110 wells x 
1 c\'/2 7 tl3 x $1-17 /c\· = $5.989 

. . 
20 hours loader x $53ihour = 1.060 

20 man-hours x $I 36:X hnurs = 
3-10 

b Recontour and seed 
l) 3 acrc:s x $30()/acn.: = 2 790 

$10.179 

13 
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6) Welllield house dismantle and disposal. 
o Dismantle wellfo:ld house ( I0\:20'xl0'J 
a. Labor: 

2 man-days x $ l 36/man-dav 
h. Equipment tIT 12) 

2 hours x $53/hour = 

..:. Disposal at landfill 
$370/load x 6.000 lbs/wellhouse 
x l loadf.iopoo lhs = 

Total per wellhous.: 

2 Wellhouses :-. $-lJ-l/wdlhouse = 

MU-I Total . 

$272 

s 157,975 

14 
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\) 

2) 

3) 

4) 

Removal/disposal of 2" prnduct1on 

and tnjeclion lines 
a. H,000 ft x $2.47/ft = 

Removal/disposal of u-unklines. Piping is rated SOR l 3 5 

a. Remo\'e pipe: 
2.900 ft x 2 man-da\s/2011 ll 
x $136/man-day = 

b. Shred pipe: 
2.900 ft x 2 man-davs/200 t1. 

x $136/man-da\ = 
c. Equipment 

o IT12loader,$53/hrx 116hours= 
o Shredder, $12/hr x 116 hours= 

d. Disposal: 
6" - \ .600 ft x 0 0651 tf."ft \ 
$12.-Ulfi'' 1.25 = 
8" - 1.300 ll \: 0 1111:; il' 11-.. 
$12 ..\2/HJ' 1.25 = 

R.:mo\·al/disposal of dO\\Tihllk ripe 
a. .p ... H")I) ft slinger-..: :51J 2t>1tl = 
h. 20.800 ft productwn ' $0. 3 \. n = 

Wdl plugging 
o 131 production and miecllllll \\ells. 

14 monitonng wdls 
a. 145 wells x $158/wdl = 

5) Surfact: reclamation 
Removal/disposal nf ..:lmtammJ.tei.l ~nil 
l 31 wells -..: $5..\.i\\ell = 

a. 

h Recontour. seed 
11. 7 acres x $3l)01acre = 

6) Wdllield house dismantk:J1sptlsal 
a. 3 wdllidd houses x $..\.1..\.fwdlCidJ house= 

MU-2 Total 

15 

$3.9..\..\. 

"'I., ..... ..... __ tl 

12.32+ 
6 ..\..\.8 

: .07 ..\. 

$83.980 

19.27 1 

18,772 

22,910 

10.58-l 

Sl56,819 



I l Remornl/d1sposal of 2" production and m1ect1on lm.:s 
a. 39.520 tl x $2.-17/ft = 

2) RemO\·al/disposal of trunkhnes Piping 1s rat<'.J Sl)R 13 5 

3) 

a. Remove pipe. 
2.950 ft" 2 man-days/200 n 
" $136/man-da\" = 

b. Shred pipe: 
2.950 ft:\ 2 man-Jays/200 n 
x $1 36/man-da\ = 

c. Equipment: 
ll IT 12 loader. $531hr x l IX huurs = 

L) Shredder. $ l 2thr' I 18 hours = 
d. Disposal: 

8" - 1.450 ft x o 111.n 11. 1:11, 
$12 -12/ftl :\ l.25 = 

I 2" - 1.500 It x ll 241)X tl 1 'It \ 
$ I 2. 4 2/11' ' I 2 5 = 

Remo\·alid1sposal l>f JO\rnhnk pipe 
,1. 5 i' ...ino ft ~ting.er , $1 r 2<>"ll = 
h. 22.801) fl produc11,10 ' $U J I, ti = 

4) Well pluggmg 
o t 152 production and m.1ectwn 1\db. 14 m,101tnr wells) 

6) 

a. 166 wells:-.: $158/\\ell = 

Surface redamauon 
a. Removal/disposal ,1f cnntammat..:=d ~ml 

166 wells x $54/\\Cll = 

b. Recontour. seed 
13 .4 acres x $300/acn: = 

Welllield hL1usc dismantle.\iisp•isal 
a. -l wdllield houses' $-1:>~/\\Clllicld huusc = 

MU-3 Total 

16 

4.1) 12 

6.254 
1.416 

$ l-l.')2-l 
-; 068 

$97,614 

21,992 

26,228 

12.98-l 

SlS-',339 
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l) Remnval/disposal of 2" production and m_1ect1on Imes 

a. 68.900 ft x $2 .J.7/tt= 

2) Removalidisposal t)f trunk.lines P1pmg 1s rated SDR 13 5 

3) 

a. Remove pipe: 
7 AOO ft x 2 man-davs/200 ft 
' $136/man-dav = 

h. Shred pipe: 
7,.J.00 ft x 2 man-days/200 n 
\ $136/man-da\· = 

c. Equipment: 
o IT12 loader. $53/hr x 296 hours= 
o Shredder. $ l 2/hr' 296 hours= 

d. Disposal: 
8" - 5.-lOO ft x 0 1l03 ft3tft, 
$12 .nitV, 1.25 = 

12" - 2.000 tl '0 2.J.08 ll).'tl' 
$12 .J.2/ft)' I 25 = 

Removal/d1sposal of ,fownhole ·pip.:: 
a. IO l ..J.00 tl stinger' $1) 2t1/tt= 
h. 38.-100 tl prndu..:11,m' $U 3 l:fl= 

4) Wdl pluggmg 
o \265 producl10n and inJ<::Ctltm \\dis. IX mom tor wdb I 
a. 283 wells x $158/wcll= 

5) Surface reclamation 

6) 

a. Removal/dispt1sal of cont~urnnatcd snil 

283 wells x $5-1/well = 
b. Recontour. seed 

25 acres x $300/arn::= 

Welllield house dismantbd1sposal 
a. 5 wellfield houses' $434/\\ elltidd house = 

MU--& Total 

17 

\ 

$I O.U64 

I 0.1)6-I 

15,688 
3.552 

2t)J6-I 
11 90-1 

15.282 

S\70.183 

56.1)92. 

38,268 

H,714 

22.782 

$33-&,209 



MU-5 

ll Removal/disposal of 2" production and tnJCClton lmcs 
a. 106,080 ft' $2 -17ift= 

2) Removal/disposal of trunklim:s Ptpmg ts rated SDR I 3 5 

• 
3) 

a. Remove pipe: 
17 ,800 ft x 2 man-days/200 ft 
'I: $136/man-day = 

b. Shred pipe: 
17 ,800 ft x 2 man-days/200 ft 
x $136/man-day = 

c. Equipment: 
o !Tl 2 loader. $53/hr xi 12 hLiurs = 
o Shredder, $12/hr' 712 hours= 

d. Disposal 
8" - 3,700 ft x 0.1103 tl'/tl \ 
$I 2.-l2/ft3 x 1.25 = 

12" - I-I. I GO tl \ !) 2-IU8 11·':"tt x 
$12.-12/ft' -.; I 25 = 

R.:mo\·al/d1spllsal uf Jownhlilc pip..: 
a. D1spos..:· 

66.300 tl hose\ n lJ3 I :>tl '-1\ ,:i; 12 -12.-.:f' I 25= 
Remon:: 
66,300 ft x I man-dayil .onoft \$I :>6:man-dav= 

b. 74.800 ll production x $0 3 \ ttt= 

4) Well plugging. 
o l 408 production and mjcclll)n wells. 5 2 monitor wells l 
a. -160 wells x $158/wdl= 

5) Surface reclamation 

6) 

a. Removal/disposal of Cllnlan1111a1cJ ~·'ii 
-160 wells x $5-1/well = 

b Recontour. seed 
32 acn:s x $300tacrc= 

Wdltidd house d1smantlc/d1spllsal 
a. 7 wdlticld hous.:s x $43-liwell!icld \muse= 

MU-5 Total 

18 

$2-l.208 

2-1.208 

:n .736 
8.544 

6.336 

)2 -:-12 

32.217 

9.017 
23.188 

2-1.840 

') 600 

$262.018 

l 53.'-1-1 

64,.i22 

72,680 

HA-10 

3 038 

S590,342 



I) Rcm•Jval/disposal t)t" 2" production and in_1ection lines 

a. 128.700 fl x $2 -Pitt= 

2 l Remornl/disposal uf trunk.Imes. Piping ts rated SOR l ~ 5 

3) 

4) 

a. RemO\·e pipe: 
12.000 fl x 2 man-days/200 tl 
x $136/man-dav = 

b. Shred pipe 
12.000 fl x 2 man-days/200 fl 
\ $136/man-da\ = 

c Equipment· 
ll IT 12 loader, $53/hr x 480 hours = 

6 Shredder. $12/hr x 4~0 hours = 
d. Disposal: 

8" - 2.000 fl\ I} I \i)J fl''ft X 

$1242ift1 x 125 = 
12" - lllJl(li1 It\ I_) 2-W~ t\-1.'tt \ 
$12 42'1l:' ' I 25 "' 

RemLwalidispPsal cif ,hl\\ nh,1k pip..: 

a. Dispose 
91.200 tl sting..:r \ '-' 21), ti = 

h 76,400 tt production x $0 31 11.= 

Well plugging 
o (495 production and m_1ection wdls. 52 monitor wdbl 

a. 547wellsx$158/well= 

5) Surface reclamation 
Remo\'al/d1sposal t)f contaimnateJ Sll!l 

432 wdh \ $54/well = 
a. 

h Recontour. seed 
40.2 acr..:s \ $:10lliacre= 

6) Wdllield house d1smantle/d1sp,)sal 
a_ 7 welllidd hnuses \ $434/welltield house= 

MU-6 Total 

19 

$16.320 

IC'-320 

25.440 
5.760 

23.-, 12 
23 684 

23-328 

$317.889 

I 04.649 

.n.396 

86,426 

35,388 

S594,78& 



MU-7 !Une halfofMine Unit 7 1s to be constructed m I 99tJ. I.he total for MU-7 is calculated bdow and then une halt' is mduded 1n 
the suret\· total.) 

I) Remornl/d1sposal of 2" prnduction and m1cct10n Imes 
a. 136,500tl\$2.J7/ft= 

2) Remo\·atJdisposal of trunklines Piping 1s rated SOR 13.5. 

3) 

a. Remove pipe: 
5.000 tl \ 2 man-da\'s/200 n 
\ $136/man-Ja\' = 

h Shred pip.:· 
5,000 ft \ 2 man-Ja\ ::;. 21)() n 
\ $136/man-Ja\ = 

c Equipment: 
o lT 12 loader. $53/hr x 200 hours= 
o Shredder. $I 21hr \ 200 hours = 

d. Disposal: 
8" - 1.00(1 ft \ ll I 1113 ll' 'ft , 
$12 -Wll' \ I 25 = 

12" .. 5.00<) lt \ IJ 2-Vi~ tt' n' 
$12.-l2/tl:' \ I 25 = 

Remornl/disposal ,,r J,1\\·nhL1k pip.: 
a. Dispose. 

97.500 ft stmg.cr \ 1J 26.t:l= 
b 80.000 n proJuctllln \ $0 3 I ill= 

4) Well pluggmg 
o (525 production and 1nJ<::Ct1on \\ells. ')(J morutor wdls) 
a. 615 wells\ $ ! 58i\\dl= 

5) Surface reclamation 

6) 

a. Remo\'alid1spLlsal ,1f C<lOtam11uteJ ~ud 
615 wdls-..: $5-l/wdl = 

h Recontour. se.:c 
-W.2 acres x $300/acre= 

Wdlfield house dismantle/disposal 
a. 7 \\·ellfield houses x $-l3-l/wdllidd hou:;e = 

$6.800 

<i.800 

I U.600 
2 .. -lOO 

25.350 
2-l.800 

33.210 

$3]7.155 

-l7 .. 00-l 

50,150 

97,170 

-lS.270 

MU-7 Total S579,787 

One half of Mine Unit 7 S289,89~ 

TOTAL WELLFIELD RECLAJ\IA TION MU-I, 2, 3, ~. 5, 6 and one half of MU-7 S2.308.3M 

20 
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C. COMMERCIAL PLANT RECLA MA TlON/DECOMMISSIONING 

The plant intenor components: tanks, pumps, steel structure. tilters. piping and ekctncal components are from an m-s1tu plant 
that was moved from T <.:xas to the Crow Butte site in 1988 The actual cost to perform uus work, t:scalated to 1998 $'s. is used 
for bonding purposes wt th the breakd0\\11 of rnlumes of equipment and other structural items included. 

1) Dismantle intmor sti:d. tanks. pumps. filters, piping and 
dectrical components! including labor. equipment. tools. etc. l 
The \'olume of components to be dismantled are detailed below· 

2) 

3) 

0 

Interior structural sled - 75 tons 
Tanks - 3.f each 
Pumps - 30 each 
Piping - 8.250 t~et 
rilters - .f each 
Dr.er - 1 each 
Electrical boxes - 20 t!ach ~estimate) 
$66.600 ( 1988$) x 162.5 !_April 1998 CPI Index\/ 
118.3 ( 1988 average CPI Index)= 

Dismantle plant builJing. ! mcluJmg ll!lice d.J1d lab JI ea I 
L) l.f6 tons of sled. siJing. ~1rts' $300 

i 1988 dismantk w~t ),'tnn 'J r>O 3 · 1 l ~- ~ = 

Decontaminate tlo1)r anJ \\alls L)f rlant huildmg: 
Plant t1oor area is 30.i)ll(J ~f. 5.450 ~l 
will be remo\·ed and disposeJ ol, and 
7 .000 sf is in warehouse. shop and 
water tank areas which will 
not be contaminated. The r.:mammg 
t1oor area is 17.530 sf 
HCl will be sprayed on the t1oors 
and walls and recvc\ed in the 
plant sumps for reuse until neutralvc:d 

Wall area is apprn:-.1matt:h 2-l.1 Hlll sf 
Us.: 1 gal HCl/sf for\\ all 
area and 2 gal HCl1 sf for lfoors 
a. Material: 

Floors 17.530 sf...: 2 gal llCl/sf 
'$0.57 /gal !-!Cl = 

Walls: 2Hlll0 st'x 1 gal llCl/sl" 
'$0.57 /gal I !Cl = 

h. Labor· 

C. 

2 men x 10 davs '$ l )(iiman-da\ = . . 
HCl Disposal lto pondsi. 
59.060 gal HCl x 5 HP/JO gpm' 75 Kw/HP x 
$0.05/K\\-hr= 

21 

$9! ,.l84 

$59.350 

/ 

~19.984 

13.680 

$8.160 

$370 
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J Decontamm.Hi• .. n equipment: 
Sprayer pump 

. Tank (on handl 
Recycle pump 
Sprayer with hos..: 

$50U 

501J 
I 000 

-l) Dispose of concrete 
o Area which \\ould he potentially contaminated and 

not decontaminated b\' HCl is 5.450 tF. The an:as 
are in the trough drams. sumps. yellowcake Jr:-er. 
belt filter. precipitation cells and duant tanks. 
A\'erage concrete thickness is 6" 

a. Disposal. 
5.450 tF" 5 t1 '$I r'tc:-·' I cyt27 ft)= 

b Remo\'al: 
5.450 ff" $2.72!Sf = 

5) D1smantle/dispose Llf tanks 

6) 

l) There are 27 process tanks to he disposed ut at an 
NRC licc:nsed d1sp1hal facil1t'\ All Llf th..: tanks ar.:: 
tibc:rglass and will lie cul up tnl<l p1c:ces for J1spLl:ial 
Sc:\'cn tanks are ch.::m1cal ,;wrage tanks and will he 
disposed tlf Jt a licensed landtill 

a. Labor· 
3-l tanks " 2 man-da\ s1tank ' 
$I 36/man-da\' = 

h Disposal. 
27 tanks ~· l 1-l' J1a' 1-l' high 
x 1/4" wall thickness) 
27 tanks x 19.3 tl1/tank 
x 1.20( I) x $12.42/ft= 

c Clean and haul chemical tanks ".' chemu:al 
Storage tanks WI 11 he disposed or In a 
licensed landlill 1 I 1 trncklnad 
$10 fee+ $361) = 

7 tanks x I man-Ja\ clca111ngJtank 

x $136/man-Jm = 

d. Equipment: 
Saws, scaffolding. lLlLll:i. etc 

(I ) rnid space Cactur 

Dispose of pumps 
o 30 process pumps arc: in the commc:rcial plant plus 

78 downhok pumps. t'lant pumps are apprn:-;imatch· 
5 11.3 each, do\\nhL>k pumps arc: 0. 5 tV each 

a. 30 pumps x 5 tt3/pump " $ l 2.42/ll3 
= 

b 350 downhole pumps" 0.5 fl-1/pwnp 

"$12 -12/n.3 = 

22 

$ l-l.836 

$1-l 824 $29.660 

1 ,766 

:r~o 

952 

$24,044 

$1.863 

$4,037 

I 

j 
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°7) 

8) 

Dispose of filters~ (2 i mJt:Ctlon filters. 1 I) backwa;;h 
tilter and ( l) yellowcake filter 
a. .-l lilters x 100 tfltilter x $12 -l2 1tl.l= 

Dispose of yellowcake drvcr 
o yellowcake dner system 1s appro:-.:1mateh -lOO tl) 

in \'olume 
a. -lOO ft1 x $12.42/ft' = 

9) Dispose of piping 
o There is a total of8.250 ft of process piping. in th..: plant 

with an a\'erag.e diameter or approximately 6". Of the 
8.250 ft. roughly 50% is used for yellowcake process 
The other pipe is for chemical make-up. raw and potable 

\\·ater. 
a NRC licensed disposal· 

h 

-l.125 ft x 0.04 tl-'/tl x $12 -l21ft) 

x l 251.l) = 

Landfill disptlsal 
l ltJad ti $ l 'l t".:t: + :S:>tiU = 

( l l mid space fa.<.:ll)r 

l 0) Reclatm plant sn..: 

l l) 

a. Dirtwork 
20.noo c\' x l hl1ur -1111 c\, :51 '~ hiiur 

b. Seed: 
4 acn::s x $300/acn:: = 

Supervisory labor for plant n:damatwn 
a. (I) Engineer 

$6,256/month x 6 months= 
b. (I) Radiation Technician 

$5.212/month x 6 months 
lOperator wag.cs mdudcd m ah,n.: 

calculation l = 

:52.562 

:£3 .:-ii ll) 

$37.536 

TOTAL COMMERCIAL PLANT RECLAMATION/DECOMMISSIONING 

23 

$-L968 

$-l,968 

$5.000 

$68 808 

$339.-&..tS 



.• 

D. R.O .. BUILDING RECLAMATION/DECOMMISSIONING 

Use a factor based on square footage of commercial plant 
for total reclamation/decommissioning of R.O. building 
a. $339,.+45 :-; 5,000 11:13-.i.ooo tl2 

= 

TOTAL R.O. BUILDING RECLAMATION/DECOMMISSlONING 

2-1 

$-l9.918 

S49.918 



• 

E. EVAPORATION POND RECLAMATION 

t) 

2) 

3) 

Pond, reclamaqon consists of removal and disposal of the pond liners. pi pm g. and sludge to an NRC licensed disposal facih LY 

The pond earthen embankments will b~ k\·d.:J, tlJP smkd md seeded. The !mer will be cut m sections and stacked for 

shipment. 

Remonl anJ disposal of ponJ !mer systems 
a. Five solar evaporation ponds at 250.UOO tfleach at 

commercial plant 
Total thickness of liners 1s I 00 mils. 
5 ponds x 250,000 tl:/pond x 0.00833 
tl thick x I 25(. 1) x $12 -l2/fi1 

= 

h. Two solar crnporation ponds at R&D plant 
Total liner thickness is 36 mils 
2 ponds x :50,000 tl: x 0.0030 
ll thick x I 2:5 x $ l 2.-l2/t1) = 

c Labor for liner and pipe_ removal 
Cut and stack -lO,OllO 1-i::/dav with 
a four man crew (5 ponds x 250.00U 
If/pond+ 2 pl'nds x 50.000 tf'puudl 
'.i man-Jays.-lCl.(HJO tr x $1 y,/man-Ja\· = 

J. Equipment for ILner .111J pipe rerno\·al 

LoaJcr 
t 76 hours x $:5:>,h,iur = 

i I l \'llid space fact,1r 

Removal/Disposal of leak Jetecuon pipe. SDR :is p1pc 
a. Commercial pond pipe remo\'al 

5 ponds x 2, I 00 11 of -l" p1pe1p,1nJ 
x .0103 ft.1/ft x 1.25 x $12 -l2/ft1 

= 

b. R&D pond pipe removal· 
2 ponds x 600 tl of 3" pipeip,)nJ 
x.0069ft1/ftx \ 2:5...:$\242/ft'= 

c. Pipe disposal: 
24.60 ft1 x $ \ 2 -l2/1V ' l 25 = 

Removal/disposal of ponJ sludge 
o Pond sludge remo\·at is based ,in remo,·al 

of sludge in R&D pllnds alt.:r ,1pt:rallm1 

and restoration. 
a. Sludge disposal: 

38 barrels x SS galkm:>/harrd' 1 ct/i .-lll g.atl,ms 

x I cv/27 cf= l 0.-l c\· - . 
Flow through R&D plant was l 0 l .625.362 gallons. 
th.:refore, I cy of sluJge per 9.772.000 gallons 
proc.:ssed Total t1ow for 199 l lo 1997 
will be approxirnatdy 6.066.700.000 gallons 
6.066.700.000 gallons x I cv/9.77:..000 

gallons x $ \ 47 /cy = 

1 -_) 

$-l.657 

$1,679 

129 

$91.261 

:i; 19:;_999 

$2.190 



b. Labor 
532 C\ \ 3 man-Jaysi25 C\ \ $I 3(1imm-Ja\ = . . . 

c. . Equipment 1.lT \ 2) 
$53thour x I 00 hours= 

-l) Reclaim ponds. 
o Dirtwork rnlume per pond 1s appro\imatdy 

60,000 cy/pond at commercial and 30,000 

5) 

cv total at R& D based on post construction SUl-Yt:\ s 
o Total earthwork rnlume 1s 330.000 C\ 

o ,.\\'crage dozing distance is I :50 It. A [)8 will get 
700 C\ per hour( \ 'i 

a. Dirtwork: 

b 

330.000 cy x I hour,71.)1) c~ \$I :n 
rincluding opt:rator)/hour = 
Topsoil placem<:nt anJ :;.:cd 
30 acres x $300/acr<: = 

Supef\·ism;• labor for punJ rcLlamau,111 
1 I 1 Eng.m.:.:r 
$6.256.'month -..: 3 nwnlhs " 

b l \ l Radiation Ti.:chmc1an 
$5.212/month \ 3 nwnths 
1opcrator wages mclu,kJ in 

abovt: calculatiL1n l = 

TOTAL EVAPORATION POND RECLA:\-1ATl0N 

8.682 

$105.2-l3 

$62.700 

$71,700 

$34 404 

s.io7.S36 

26 



• 

• 

F. 

ll 

2) 

3) 

MISCELLANEOUS SITE RECLAMATION 

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

-1.000' long\ 25' wide\ 1 · dct:p \ 

I cy/27 ft3 = 3 .70-l c\· 

J. 704 cv \ I hour/2011 c\' \ $1:13/hour = . . 
b Wdltidd road di11\\0rk: 

25 .ooo· long x 12· wide ' 112· dc:ep \ 
\.:\'/27 t13 = 5.556 C\" . . 
5.556 cv \ I houri200c\ \ $133/l!l)Ur= . . 

c. Seed roadwav: 
2.3 acres x $300/acrc = 

Remon:/dispose of pt pc from commercial 

plant to ponds and from commen:ial 
plant to R.O. building. 
\) Pond p1pdmt: l2) .it 2.UU<)' = -l.000 t't 
o Pipe tn R 0. (·fl at ll)t"i'' = l .21JtJ It 
l) 5.20<Y a\·cral!c s11.c -I" Sch -l(i 

Disposal 
5. 2 00 tl , n 2 1 ft: , ~ l 2 -12 11' , l 2 5 = 

b. Rcmo\·al l<1hl1r 

c 

5.2l11.l tl x ~ m;m-J.1\ s. 2111; t"t , 'SI ;t;. m;m-Ja, = 
Equipment: 
\) Loader· 

5 days' $53,how-' ~ h,1urs.Ja\ "' 
n Shredder. 

5 davs ' $ l 2:how- x 8 hL1urs1da\ = . . 

Remove electrical facilities . 
a. Remove HV Imes: 

6,000 ft ofl-!V lmc at $0 )':),fl= 

b. Remo\·e substatiLmS 

Supcr-:isor;. Lahur 
a. 1. l) Engmcer 

$6.256/month \ .1 mm11.hs = 

h. ! I) Radiation Technician 
$5.2 l 2imonth \ 3 mtJnths 
l_Operatnr wages included 
m aho,·c cah:ulat1ons1 = 

TOTAL MISCELLANEOUS SlTE RECLAMATION 

3.695 

l il.608 

2.120 

$3.540 
I 175 

$18.-:-68 

$6.848 

$14,903 

$-l,7 l 5 

S60,870 



., 

G. DEEP DISPOSAL WELL RECLAMATION 
Attachment A.. includes the cost estimate for th.: deep well plugging . abandonment and site reclamation. This mformauon 
1s from the June 6. 1996 Completion of Construction Report - Crow Rutte Resources. Inc. Class I U!C Wdl suhm1tted t<l 

the NDEQ A summ~· of the cost is gi\'t:n helm\ . .:~calated to 1998 $. 

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

2) Site Reclamation $2.346 x I 06= 

TOTAL DEEP DISPOSAL WELL RECLAMATION 
565.055 

I- 196 BRULE AQUIFER RESTORATION 
Th.: following estimate 1s hased on the May 28. 1996 Remedia:1on Plan using six pore \'olumes (pv) as the total water 

.:xtracted. 

l )Pump Wells 196a. j & n I C.1round W;ner S\\t:ep 1 

a Power· 
337.758 g.als/pv' ~ p\· x lmmiJgal' l h<iur·<iOmm 

\ 3kw 'sn 05.'k\\hr= 

h.Manpower 
234 da\·s x 1) I:; man-Ja\ Ja\ \ $I :;t;. man-da\ = 

2) Bi-we.::kly sampling.1_in-hnuse anahse~1 
234 da\S '\ l man-da\ : I 4da\ s \.$I:;(,, man-cl.11 = 

3) Bi-weekly I - 1961. m. I sampling. 

\Same as# 2) 

4) Pump add1t1onal wells 
a. Pump from addil1~1naal \1db 

\Same as l-1 ahovt:l 
h. Drill four addiuonal \\dh. 

-l wells x 50 fl. x $26 = 

5) Well Ahandonm..:nt 
a. 14 wdls x :SI 58/\1dl= 

TOTALl-196 RESTORATION 

4.981 

2,273 

2.273 

1-U27 

S26.~66 

28 



• 
ENCLOSURE 3 



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

I. GROUNDWATER RESTORATION COST 

n EQUIPMENT REMOVAL & DISPOSAL COST 

m BUILDING DEMOLITION AND DISPOSAL COST 

IV. WELLFIELD BUILDINGS & EQUIPMENT REMOVAL & DISPOSAL COST 

v. WELL ABANDONMENT COST I 
VI. WELLFIELDAND SATELLITE SURFACE RECLAMATION COST 

VII. TOTAL MISCELLANEOUS RECLAMATION COST I 
SUBTOTAL RECLAMATION AND RESTORATION COST ES'JIMATE 

I I 

I 

OVERHEAD AND MANAGEMENT (10%) 

I I SUBTOTAL 

I i 15% CONTINGENCY 

I I ' i ' -, I TOTAL 
! : TOT AL CALCULATED SURETY (IN 1998 DOLLARS) I 

Revised December 1998 Pagel of36 

$9,760,435 

$141,975 

$1,647,318 

$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 
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6.42 22.83 63.57 17.91 
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IS 15 15 15 
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curr
ent I I 31 __ .J~J 

_J_::~~:.J..--f------r-~ ----+---+-------:31 141 
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Estimated next report period · - SO ---- -3 J <) 
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~JM~~o~ni~to~r~W~e~l~ls~l~~~====t=======r----T--l-----11 s .___ - -----61 

Current I o ---- --0 

_i_UE~s!!!ti!!m~a~te~d~n~c~xt~r~e~po:rt~1Tpcn~· o~d---t------t---"t-----18 --------67 
Total Estimated 
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192 
0 

192 

.14] 

0 
HJ 
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I --- -- --4s '"-----14-3+-----49-2--1-------lo 
I -- ----1------o.___ · o 30 138 
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A ~:~::~::~:;~~!~:o;:~od (Ye_a_r-s
1

)-----+----+- --=-~ i_'--~~-~-- : ~-(~- ~:~·----_? 1 · .. _ ~ r ----~-=~ =-----5 ---=--~~----5-+-------... } 
1. WellSamplingpriortorestorationstart ____ S ____ _ ,, __ io'--- --- -~iii- - 51' - ·---- ·7 - 9 31 21 6 

~,~::~~s ___ $i~~-~--~--~1}Q :·= $1-~l- ~~ _ s1.~~ ~-~= ~-~ -- __ s_1._so--t-------'-s.:..:1s-'o+----'s~1:.:.s...:.o+--___ !T~§ 
2. Restoration Progress s~~~ ---·. ·5 -.. -- - ·-20 -- - - --)·) I .. s 1--- 7 9 31 211----- -c; 

II ofWells ·--- Tiso-· - Yls~'-·---$-i~ . ·- . _~_.15.~ .~-=.·_ .. _$!~ ----. $'iso $150 $150 -$i5o 
$/samolc ·----r---_:=__ ·~-~_:-_!_ -=--·=~- ~~ ____ _ * .. ______ ·~ _______ 1+----___;,1..._ ___ __;:1+---- l 
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6 6 .. --
~.-
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$19 $19 
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-
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und Water Restoration A-Wellfield Id C-Wellfield C-19N Pattern ~-H .. D-Wellfield 
5 20 31 6 

E-Wellfield .--W ellfield H-Wellfield 
9 2 2 2 2 31 21 6 '-- 2 2 $150 $150 $150 -----=~$150 2 

$150 $150 
2 2 

$3.204 $16,464 $20,640 - - - ~-11-Q! 
$150 $150 $150 

- --$23,064 -· ·-
$94,764 -- --- $!;_4,620 ----- $1,236 $6,702 $18,816 

_!!§,11_~ -- - $11,802 
$20,730 $10,890 

$585,861 $32,247 $109,686 $111,780 $61,740 

Samp\c:s/Y ear 
#of Wells 

$/sample 
Sub-total Short-term Analvses 

Subtotal Monitorin~ and Samplin11. Costs per Wcllfield 
Total Monitorinl! and Samnlinll Costs 

----f--..------- .. ---· I I -- --- ., f--.-·· -- . ·--. ·-Mechanical lnteiui.b' Test (MITl Costs 
-+--.=-'--~-'--~='~=---'-==-=---'--'----,r-'----+-----+--------l---------1--- - ..... ,_ . 
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Number ofWclls (30% oflnj. and Rest. Wells I 19 107 113 ·-a ·· ·· 0 ------=$~94~----~$9~4!.f--_-~$~9~4L __ ~$~94ij 
Subtotal Mechanical Integrity Tcstin11 Costs ocr Wellficld $ i, 777 -- ----- $10,067 -$i O 660 - ---- ·so -- · ·---$01---~~3~2t---.;;-;:;~I O~l~---,,-__:2~6~7L ___ }_7~6 
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....:1T:.:..AL=..;RE:.;::..~'-T'-'~:...:RA=-"-T.:..~'-'O_.;:_N_;_C.c:..O-=--ST_.:..P::::.ER:...;_WE~L"--'L"-~-'-IE_L:....;D::.___-4----+---$-l-'3 __ 2~,6 __ 4 __ ~--~----_ -~-~~8~~~ -=__J·~-.ll,~.2~7 . --=;~~.-364~---_ .: ;8-B-,l-7-6-1-~~~~$-22c9~21.-1-;_;:-=4-,;-6+t_~~~n~~-;;.-~~~+_-_-;;:-:-;-;:~-=-=-=++.:-:=-=-=-=-=-=-=-=i--1 
:....:>T:..rA.:..:L::.,W..c;._:;;E..:::L;;::L::..F.:..:IE::..;L.:..:D-Rc....:....ES'-T-O;...:RA,....:_;_T:.....l....:cO..:...N_C.:....O;:-S_T:___-r--+---'-S6_,,2_7 _ ___,1,~_!I~ __ _ __ .. _ ___ _ _ .... _ .. -. - $940,266 $2,2 l 3 ,848 $7 43 ,2 5 7 

I I . ·----------+--------· ·- ·- ... ------r-----r----4------L-___ _i 
I - .. . .... 

--l.:B:=ull~din=1:sz...:gU:..:till=" :.:lty~C=-::o=sts=:--:--+------+----+---+=~entral !'lant _ ~a~~ 9_fu.;e- ·- _Sat-;;lli1_i ~;;f- Sa i~Uit~ Nu. 2 - Sa:e;li~~. N-u-.-3--+- ====t-::::::::::::::::::::::_:f::::::::::::::::::::::::::J:::-:::-:::::-:::-:::-:::=---
~-+:E:.;:.lcc~tn:.:..' c..:...ity~($'--,IM~o7nt_h..._) -t-----r-~--t----r------~~OQ_~ -- --~'~9.QO. __ ~]~Q _______ $/~~ -~ --~o 
~~~P...:.ro"'1p:.;:1an:::;c::.....(>.;.S...c!M_o_n-:th-')--,-,-t------t------t----+-----:;;--;- $0 ~-----_gi _ .... _ $ l!.~Q9 _ _ __ $0 · ---,$i:i1r,o)(ioinol------t------+-----__j-____ __j 

~:::r ~;~!~:nth) $1,~~~ ______ $_! ~ _. __ __ -~~1- . _ .. ~-! :~~~ ____ ~- $0 ----i-----+-------1------l 
=~=:~~~-:~J:~~~~:=~~=~~=~~=~~~~:~~~=l~~.:..:~~..:::~~~=~~~p=~~r-::5-::L:~)-d:-~:~~==~=~~==~==~==~=;~==~==~=:~==~==~$~:=~~~~~~~~ ~-1~~-8~~:~_0~~:-~:~~==~==~==_~r----4-----+----~ 
II. Irrigation Maintenance and Monitorinl? Costs ln-igator Nu.1 lrri~ator No.2 - · 1-------r------!-----===i=== ---!------= 

-~A-·~:-~~~~~~~~~=;=~~~~~~~~t~~=~~~~;~~~~=:~~=~~:~~~or~-b---~--~--$-2~:~;~~~~~;~~~~~-=-·.~-~~~=~~=_t=====~--=~~t;~=~~=~~=~~=~~±;~=~==~~=~==~=±~~==~==~==~--~-
--+B~-+lrn:.;i:12:K•a::_:t::::io:::n~M;:o::.:n:::it=o~ri-;;.n~gan:-:,d::....:;.;Sam~mf--':l~in:"'g'-4------t-----t--------6 ~=-~-- ---~~6- ~-----:-~=--=-=:f1 : .. -----r----+-----1-----

# oflrrigation Fluid Sample's/Year . --~------ _ 

-~~~~:o~~~~~~=m2~=~~~-n~S~a-mJ~~~-s/Y~ea-r-~---~-~----$_l~2!~~~--------~~~---------~~~~~~~~~1~~~~~~~~~~~~~~~-~~-~--===---~-
--l---l--~Co~st/~s~am~1p~lc:~~~:::::....::...:::::-t----t---lr-----~$11267Sr-- $165 -------- ·-----1----+------+------1-----
-......l...-4--4~#~0~f'..:So~i~I Sra~m-1p...,l:-es/Y-=-=e..1.a_r----t----+--+-----;:2;-;;B 32 ---=>------~~ -_-_-· _ -- ---- ---+-----r-----+-----L---·-·--· 
--l---l---+C:'.,..o~s~t/:'..::sa=m:.::1p:;le:::i:=...:..;=----t----t----r----;$;;;l;:;-:74 $174 __ _____ ___ __ -----r----i~------1-----i--.-- __ _ 

===t=:j:j~#~o~~fS~o~i~l!:,JW~~ate;~r-~S-::--am;;1p~!lc;s/~Y~ea;~r----!--+--_-_-_-_-_-_..,.ft-_-_-_-_---t-t--------------.;--$ ;-;1
1~~~q=----i'$ll~2il~l--------------. - - -~ ·--_ =-------r-======~;========i====·~====t-~===--------

_J_i,__~C:'.!o:'.:s~t/~sam~1p:'.!:le::__-::--:~L----t-----t----t------5;:t--- 5 - · ·- · - -·-· - ----1----+------J...-____ J_ __________ _ 

_ J_i,__.1...:T~o~ta~l..!.N~u~m~be~r .::.of::,.Y:...e:;a::;rs::__ __ +----t----t----;;;$·::;3 ;;-8.~5_5_0 ,__ .... -~-5.980 ----______ . ___ -_·---- .. __ 
Subtotal Samplin~ Costs - -- --------i--------11-------l------L-

Subtota\ Maintenance and Monitorin11; Costs per lrri11ator $58,560 __ $55,990 ---------------- ---
:==~~T~o~tal~~l!.;rri\~t~e:1a~d~on~~M~~a~in~t.::e:.:n~an~~c.:.e:::.::=a::.n::.;d~~M~o~m;·t~o~nn='~1~e:~C;o~sits~===;===~$:1~1~4~,5~5~0~-----------i----------------- ...... _----r-------+------l-------1-------
c:::i::=r=r::::r::=~~---:--L-:------l---+---+------r-----t- -----1------ --- - ===t:-:::----t-----+----___j_ __ _ 
Vlll. Capital Costs (RO Purchase) ----+---1-!.!~~~P~u~r~ch~as~e/l;;.n.l!s~ta:;;ll~at~io::.n.::C;;:o::s::'tsLfi-;:-o-r 750"-0'=1ip::m::-;:;R;;:O'°C;:;_::ao:':a::c:::iitv ::---t-•sf's;foiiio~.oiiioi!\ol___ ----- ------- · - -- ·· -- --------i------t-------l-------J ___ ----
1---k-~~~~~~~~~~::..::=i:r=L----j--i~~r------ - ~------------ --- -----r----11--------l------l------·-

Total Capital Costs $500,000 
~===~=]:~::;i=~~:::J1~:~;:===~=======~=======~=====i===========t==========~F=----_-__ -_-__ ___..__~~·--------. _-.. - ---·---------i-------+-----+--___ _.__ _____ -- -I- ---· -----+------+-----+-----L- ------
1.!l~X~. _j_!V~e~hi~c~le~O~lp~e~r~au~·()~n'.-C::.o~s;ts=-+~~-~C-:1/l.TT---r---ior-·----- .._____ __________ ,_ ___ 

Number of Pickup Trucks/Pullin11 Unlts I Gas\ · 10 

·-·--r---t---_j__ __ _J 

.. ------+------+-----+-----1-----'--

- ---~-----+------1-------L----······ 
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round Water Restoration A-Wellfield field C-Wellfield C-19N Pattern C- '(ts D-Wellfield E-Wellfield F-Wellfield 
I Operating Unit Cost in $/hr (WDEQ Guideline No.12) $8.77 H-Wellfield 

Avera11.e Ooeratin11. Time (Hrs/Year) 1000 ----
Total Number of Years (Average) 4 ·--·- -·-- -· --- -·-

Total Vehicle O-ration Costs SJS0,800 ------·-- --
:1. Labor Costs I .. 

··- t---· 

Number of Environmental Manaiters/RSOs I 
--------!-----~·----- ·--·------ . -~- -· 

$/Year I $60,000 - r---·-··--··-~· t-----· . -- f-·- . --· - -· 
--- ·-· -------- ··---· ·-. - --- . -----Number of Restoration Managers l 

I $50,000 
- -·---- ····--- ·-· I- ---- '--$/Year ··--- -······-------

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

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

Number of Operators/Laborers -7 - -·------ ·- ·-·-------1--

···------ ··-···------ ·-···-· .. ·-
I . ·-t--· 

$/Year $28,000 ---- -·------·-··--
Number of Maintenance Technicians 2 

.. --· ..... ··- .. -
·---- - - ·----- ···------ .. - ... -----$/Year I I $28,00Q 

-· -- ·----- -·-· -
5 

··- -- -·· -· ·-·---Number of Years ---- ·- --·---·-- ·- ·- .. ·- .. ··----Total Labor Costs Sl,090,000 ----- ---- ·-··-- .. ---------- -- -- -- ... -- ' --· -·- ·-

TOTAL GROUND WATER RESTO RA TlON COSTS 
-- --- ---·---·--- ·- ..... - . ·i ·-· -- --$9,760,435 I 

Revised December 1998 Page 5 uf .lo 
GW REST 



_•m_ern_tTR_e,~_o_v_~rl_&_D_r~,~m_u_l_~-----1----~-----~~~~ ~ Sa~lli~N~l Sa~llihN~2 Sahllih~=~~~~~----~---------~--~--··· 
~emoval and Loadin2 Costs ===-
_!.,..-t-T~ankar.:-;-'1i;;"':.,e~l'-::-;-::;;--'-,-:-::l----t-----t----t------l------+------i-------. ____ --------r----t-----+-------~---

Number of Tanks 26 ----~11----+-----~--- ----r-~~---;;-;;:------;---;:;-----7---;-~--:-:-:-;:±-----+-------+-----~~-·---~8'..l-_ ---~~ 18 
--r:---r.V_o~lu_m_e,o_f_T_an.--k_C_o_n_st_ru_c_tiron_M_a_te_n_·a_l~(ft-r-)----1-------+---~l0_2_8+------l6~2 _____ ?90 ~ --~-33~977r-------r------+------==t========-J 

1. Labor I I 
---t--;--i-:N:--::u-m-':-be-r-o--=r-=P~er-s-on-s--t---------+-----1-------+--- ------+---· · - - · ----

3 . -- ~ - ·----. - 3 ---3-+-----·--1----+------t-____ J 
--+--+--+=F~e~ID'--'av'--..___l ___ +------+-----1------+--------=-2~5~--- 2s 2s 25 
;---t---+--t~N~u~m~be~r~o~f~D~a~1v~s--t-----t----+------+-----~4~1~---~6-I-- 12 _-·----i1~6~-----+------+-------+----~~ 

I f---+--+---'-$'-/D~av._•IP_e_r_so_n ___ +-___ ___, ___ __,1-------+---s'-1_1-=-2-1--__ ..::$~112 ---- -$i\2 -$$Iii 1[22r-----t-----~----+----__J 

+--+=2'--~:~:~~~~~~'-~-~'-~-o~i-:-:-:-s-~-----t-------+-----== ~~~~=?~:~-~-:-:~;_;:~~~~~~=---_;·:::::::::~::~:~~----~---
+-B_. -+-~~~b-~-~~_:._oc~~-·e.nkwz_._l_E_qu_: ..... !

1 ~_e_e~-to_~_~_;_:""'"dr-L-o_a_d_in_'ll_c_o_s-1ts----+-·-- _' - --~~~!~+,m ~ -~£~-~' _ ::::;: i -/-1 ~-'-:~-~-!-+-_---~~--~~·--=_ -==-=~~-=--=--=--=--==·-.. -_+ __ --_ ----=--=-------------1~-------.---------~ 
l-+-----1---1-P_V_C_P_i.._P'e_F_oo_ta_..lll'-'e __ _..._ ____ +-------+--,------- _____ _.:'!Q~O -- ___ !~JOO - ·- 4000 ~44io1foi7ior--·----t-----+------l-----_J 

Average PVC Pipe Diameter (inches) 3 3 J - - ·--:3rr-------t------J-------J~---___j Shredded PVC Pipe Volume Reduction (fe/ft) . - -- O.Olb ___ -· --u·:ol-61 0.016 -· -----+------·----+----__J _____ .__ ___ _ 
Volume of Shredded PVC Pipe (ftl) _ ---- -- -- - .. BO -_-.-~ - -·~-~ _!6l 64 ~:·_-0-·~0 6z:

1
!;;--------+----_j_ ___ ----+-----'---1 

I. Labor I I __ _ _ ___ . . . _ . _ _ _ , -----jr---------r-------,;..__ _____ ·-+--------1 

Number of Persons 2 2 2 ! 
=~==~=~==~F~t/D~~a~y~~~:;-'-=;_ _::.: _-=-_::.: _= _-_-_,-+_-_-_-_-_-_-_-_-_--t-t--_-_-_-_-_-_--~-·---=-~-=---_---~---ZOO ~----~-.. 200 -··-- 200 1 

Number of Davs 2 5 51-- - 20 --+--+--+--+-""-'-----L----;------j-----t ·--------+------ -· - . -. - ·- ·- --
$/Day/Person $1 12 $ I 12 $ l 12 

~-++_;::.:...::..:.:.L..-=-:;:.::..:.-"-::=---+----+-----+------· - ----------<------- --
--+-+--~S::;u~bt~O:::ta:=-1.:::La:::bo:::::..r .::::C~os:.::ts:.._---:-'l-:--::---::---=_..._ ___ -t--------i---;$;;-;;5:';,6:-;;0-;;-0 i-----;-$ ~I,-;-120 $4,4~0 
~'--+s:.::u.::.bt:.::o:.::ta::.l..::P_:Vr:C:...:P:...:i:i:;=-Pe..::R:.::e.:.::m:.::o-=-va=l-=an:;.:d~L-=-o=ad=in::i1R"'-=C-=-o;:.:st-=-s----+-------+----$-5~,6-0_0-+-----$--'l,_l_20 ·- - ~~-~$4,4s·o:.~~----.;::;-:;w;:t-----+-----i-----·-----1-------

C. Pumps I I -----r----+----+---------+-------j 
Number of Pumps jQ 10 . ----------i:i i---. -------~13:;-j-------+------l--- -->------

-l--l-~A~v~e~ra~1R:'.!.c~V~o.:._l.:::um'.1e:...(ft-.,r/p_u_m_1p_,_) ____ -+-----t------t----4;-_9~3:;-t----- 4.93 .. - <1.931 .. ·-··---:;4~.9;:3;-t------+-----1------_j:.__ ___ ---··----· 

I 
--1~..+-l.+:-~a.::::o~:::u:::~:::.elr:-of:..:Pu:..-=;:j:'..[10-=-:s..>:.(ft:.:._·,-'-)-+------+-----t----------1----2-46_._s1-~-----_-···4·~I~-----~6~Q~ __ ·---~--6~4~.o:9;========~=========t=====~-·--_J_'----_-_==-~=--
_ _j____J.;'...:.+~;:::N::..u_m.i...be-r-of.i...P_e_r_so_n_s-+-----+----+-------r-----;-I r------1 -·-. . --- 1 · · -----,l i-----+-------1-------- --------1 

==:==~=~==~P~u~m~tp~is!D~~a~y~~~~~==~=========~========~==========~========~~2~=======·-·-·-;:-ti ~~ ·:-_ .-.. --.--. -----~-l--·------:2;-t-----+-------l--------l-------· -
Number of Days 25 5 7 . - -------;;7;-t-----+-----+-------+-----~ 
$/Day/Person $112 $112 - ·--$-iii -------;$;;--;1~1~2r------+-----+------L------------

--t--l--l--Su-b~to~tal~L~ab~or~C~o-s-ts-~f------+----+-------r--;;$2=1,0.go;:;;o;t---~$5;-;_~:;;0t~-·· ~-- -~~~4 :·_ -----,:S;;;78;;4;t-----+------1--------J----·---

--i---l-S~u~b~to~tal~Pu~m~t~pR~em~o~v'.!a:!.CI an=:_d_::L~o:::ad::::in::;1gi_:C:::o::s:.::ts~----r-----i---$-2~,8_0_0r ____ $_S6_01 ________ ~'.~4. __ _ ____ $_78_4-r----t------1-------l---------=-=-----

_ _uD~-~Dry~1e:!:ri__Jl_~lr.--__ t------+---1r----r--Ril~----··- -·-----·--· -- ·- -----r----+------4-----__j_ ___ __j 

_j__i:D~>1~v~cr:_:V~o~lu~m~c~(~fer1)---+----+---+------r----8-851-------~ --··- -·- -·· . ----·-·---i-----t------1-----J--- ___ _ 
I. Labor I I _ _j__~.:4!=:~~-~---+----t---t------1-----.5~----· ---·-----··-t------j----+----4---------1----~--------

_ __j_ _ _j_.+-~N~u~m~be~r ~of;_;P~e~r~so~n!!s-+----+-___;,--+------r----n~-------· --·---- -------t-----1------L-----_J_ _______ _ 
Ft31Dav I 175 

1---l---+-l---):N~u~m~b2er-o-!f-::::D-11•v-.--t---~1-------t------r------ -5 ,__ ____ -·. -·--- -··. 
l---t-+-+-4!~~~~~·1t·~-+----+----t-------1----;$li2i--------- .... -. ···-· 
l-_J_-..l--l---1:$~/D~a:;1Yt.:.·/P~e:::.'.r::so:::_n:_ __ +-----+----+---------i--------t--- ____ . ·-·-··---· ... _ 

Total Labor Cost $2,800 
l---+---l-T-o.lt.!-al::'.'D~>rv!-!::er~D~is.::m:.:::a::;nt'.-:-:lin,-12-an-d,...,L:-10-a-d;--;in-1~-C;:-o-s-t--t----i-------- ,_____ $2,800 >-----··- -- ··- -- -· 

-----l-------1- -- -----
2 

·-
.. ·-. 

200 
20 

$112 
$4,480 
$4,480 

---t-----l---------t------· ----~------ --· 

;--;-;--;;;-------ii------+----- -- ----·--· --··-

---··-- ----r------1------l-----__L _____ _ 

.. ·- --------r------11-------+----- ---- ..... 
----+------+--·------>------- ··-- ·- .. 

--···· ·-··-·-------+------·---- ---·--·---- -----··- ·-· 
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tuipment RemovaJ & DisposaJ Plant Satellite No.~- ~!~-~i:_N_~:2 Satell ... 
Subtotal Equipment Removal and Loadin11; Costs per Facility $3 8,834 $5, 724 $)] ,3 5-2 -~::-i------1 _ __ r---~----t--

-:--i_T_ojta'"'"l--jErqwT'ipc.c:m""e'in;;.;t...::R...::em:;:-::o::.cv...::al::....::an:::d::...:::Lro=ad=in=1:Jz...:eC::::o=s:::ts:+-----+------+--:!..S7!..:.J:'..!,9?..:S~8+---- --i---- __ -·==t=====±====-+------l 
!~~=::oj and fbnosal Co,.ts <NRC-Liceruied Facilitr) _ -------------- -·-·---- .. -----T--=-----=-==t:==---=F====t:==-==··:.:_·-=i=====--

_~:'-_-_-:_i-_-+:r.v:o~l_u.__m~_c:._o_f7 -=T;;;-,_,ank~7_-=c~o~n~s_t-ru:c~tl~-o:n~M~_a-t=e'-'n--:-.;:.:a-:-1_,--:( ._::-tt~'):::===::~:==========1==-=----l--0 __ 2-=_8~~--=--------· _-·- · -· - ----·-- -----r-·- --·---- · ·---t-------l 
162 290 i-------,3!~91?7/----+----- -- -------lr------- -

-r----r-t:V;;-o'-l_um_e-:-fo--:r:-D_i~sp._'o-;-sa-;:l::-A_s.;...s..:..u~m'-;in:"-:-_gl-:O:;-°/c-'-o-V-;;o~id-;;-S]:>p"-'a..:.c..:.e~(.;..:ft-<')+-----+--~l~l.::.3::-ll----___:1~7..':'.8j.._- 319 -------;41'.31~6;r-----+----_j_ _______ -t-------J 

Transoortation and DisPOsal Unit Cost ($/ft') S 17.19 $17.19 ···· · $ l f 19 ---lSfil7?J. l99j-----+----+----+----~ 
-+:::--+:S::u-:-b::-to"=tal~T_ank.,.a_.._gerT_r_an_s~p·ort_a...;t,_io_n_an_d_D-'-is_.>p..:.o_sal-r-C-:-o_s_ts_-:r-------11---'$'-'l..:.9_,__,44~2-l--·-_-__:$::3~~0:.::.6::0-1-.--_: _____ !5.4~~ ~~--$s77,A4~9ssl-----t------i-------+-----~_J B. PVC Pipe I I 

/ ==:=::::v:o-_lu:m=c:o=f-_Shrc::d=d=c-d_ -_P-V_ -_c:P=ip=e=(=ft'=)=========:.,::==========:==-=====-_Bo:=----=~-~-- -16 
Volume for Disposal Assuming 10% Void Space (ft) 88 18 

--1----+---+-T-r_an_s-po·rta-ti-on__._an_d_D_i_spo-s-al-U~ru~.t-C-o_s_t -($-/ft-,Jr')--'--~-r--------+---$-1_7 __ 1-9-J--- - . $ i-7 .19 
----1-~Su--'b-to_ta_l_,P~V-C-P-ip_c_T-ran-sp0_.__1rta-ti-on-an_d_D_i_sp~,o-s-al~C-o-s-ts---i---- ---· -- . ,__ . -- $1,513 ----"$3o9 ... 
-+---1-::;.:..:~::;.:..:~ _ _..._..:.;_ _ _._---, ___ ___..__, _____ -r--~,-. -· - -· -- - .. -··-- --- --·- -·- ----
-+-'c;.C-.~Pu__.m-"'1p'-'-:s _ __._l __ l.______,,----+------+-----r--------+------ -- __ 

Volume of Pumps (ft') 246.5 49.3 (19 02 · · ····· --64:o9 

l -~~~_:V...::o~~~m~c~6~0-'-r~D~~~~~~~A-s_~_rn7m~·~~l~O~%-V~m~·d~S~1p_a_~~<ft_~_)~------~---_--__ -_·;1.72_711~--~~l-7-.51~.~--- r17_71~1:-~_$_1_7_~_71~09r---::;:~~:~~~:~~~:~~~:~~~~1~~~~~~~~--~-
Transportation and Disoosal Unit Cost ($/ft') .o y "' 7 _., ., _ 

1 

... - . -- ···-· 
64 64 
70 70 -· 

$17 19 $17.19 

--~-'~~~ 
.. -··- --

.. 
~--· 

$1,203 

-----;:-;:r-----+-------- ~- --------;-------l 

---·-· ------ ·------J--------1 

---1.::D-'-. --+='~~urbf-v:-'-~-"-f_P_.~_c_P_i_.pel_T~rwi_sp_o_r:ta-+-ti-on_an_d_D_is-oosat-1-C_o_st_s_ -;--------__ : ~ ~- ~~$4 ~ii :~~ : fii!r ".loo · __ $_,l ,'--20-'3-t--------;--------~==-----+-------! 

e:.;;%:~,c;:~ol A•~iru< °"'" Ro=;,,, ln0a<'(fi) - .. -- - . ::; r~ --t .. ·1 · : ~=-=~----r-----+--------r-------+--------1 
==~~=~:~:T~ran~~s~po~rta~~ti=o=n~=an ... ~-=d~D~i=sp=o=s-'al--:-_-=-u~n=it~C~o=s_t-(~$=/ft:·'~)=====~~~===--------t-~_:_-_ _:$_ !

15
.I?,

2
: 1

13
9 .. _- - -_. . . I . . ..... --__ -_!_ -----i------t-----4-------

Total Dryer Transportation wid Disposal Costs --------- --------t------+-------1 

_l_Il_. -l-:-:-.:.l.L.:.~:.::=;,•:..:T::.~:.1.;~.~:...;-=-,~:.:~::.:!::.1~::~::.~:=:1 :=::.:=:n~0-:n~::'-d D~0-:--i:-iD~o,;~:
7

~'::~ C:-o-:~-/-5 -er-:F;:;-a-c'::il-:--ity ________ -t----;~~::::::':·:;-;::-~:-t-~~ ~:~1 :::::J __ ~-~------o;:;:t:;-;;::;:;-:;;:;-~~t--:~;_=~;_:~;_=~;_=~~+t~;_-~=--~=--~----_-..,.+r----===·-=-=----~---__ ·=-~:=_-~~--~=--~=~~=---l~: 
~~T~o=~~H~e=a~U=h~~~d~~~~~C:...:o_~~+---~---4-----~---~i------~-----~~~--~;;;;;;;;;;;;;;1;~~~~~~~~-~~-------~---
l---_J_ _ __i_...l.-...J..--,J•--=:-:::!:'o-:::-::::-:==-:--:-:~7::::-::~;:-;:::~-;--;:;-:::-;:;;;:::::--;:;-;:;-;:;-;::-~~~;r-----~----+-·-------+ --
~S~UB~T~O:±:TAL~~E~QUI~P~M~E::!:N~T~RE!!:'.!.:M:!:O::..V::.AL..:;::_:A:_::N~D=D=IS:-:P::::O:-::S:.:-AL=::::C::.-:O:::=:S:=.::TS:;:--:-:PE=R:..:.:..:FA-"-C.;_;Ic=.L....;.IT_Y-r-----;;~$7.80;-';,9:;;1:;-0t-___ $_~_!_J_7.l I ·---$2(5"95_! .... _-_··_-_-_ $_2_7,:.:..19:...:9+------+------+----- _ --------
TOTAL EQUIPMENT REMOVAL AND DISPOSAL COSTS Sl41,975 ~ 
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• • I Central Dner Satellite Satellite Bulldlnl! O..molitlon and Dunoaal Plant Bulldlnl! 
S111ellite Sat. No.] Yellow Cake South Na. 1 No.1 Suspended· Nu. 3 Fab. Shop Warehoune L Decontamination Co1t1 __ ....._,_,. WIU"ehOU>e Walkw11y 

A. Wllll Dccontwnination ·- ---
Arca IO be: Deoontam.inated (ft') 131000 0 I--- ----·- --- ,--.- ·-0 ~- --- .. .Q I Applicalion R111c (Gallons/ft') _ __j_ ------ ,_ - --·--- 0 0 0 l 1 ,.____ ----. ! 0 0 HCI Acid Wuh, including labor ($/Galloo) S0.50 

------t--· -·--- ---- l l l S0.50 S0.50 $0.50 l 1 Subtol41 Wall Dccoot.nmination Coab $65,500 ------r-------·--- $0.50 so.so so.so $0 -.. __ s_o -·-···-$~ so.so $0.50 B. Concrclc Floor Dcoontamiwilion $0 $0 $0 so $0 Arca lo be: Dcconlaminalcd (ft') 178~ 
-----r-·-----+-------.. I---·· 0 6000 ...... ____ 9_~~ 9600 +------- ----·-- 0 0 jApplication R..te (GaJlo.Wft') 4 4 4 4 0 0 -·---so.so ...__ ____ 

·--- --- --- ·····---· 1--- ·--
4 4 4 HCI Ai;id Wll!h, including labor (S/Gallon) 

---~ so.so $0.50 $0.SO 4 4 ---- $0.50 Subtot..I Concrclc Floor Dcoontmnination Coau m.~ --~ . - sfi,oou - - -s19·.200 ·-·· $0.SO $0.50 so.so . 
$19.200 $0 C. D=p Wcll lnjcc;tion Coalli ""'""'""· ----- .. -· $0 $0 $0 -- ,_. ·----·-- ------ ------- ·----- .. --- - -· Total Kgii11 for lnic:ction 202.28 0 24 38.4 38.4 

.. ____ ..-,;.__ --· ·-$4~0 ---··s4.6ci .. 0 0 !Deen Well lniection Unit Cost (S/Kgal1) $4.60 $4.60 ·------1-- 0 0 .. -·--....__··--·· ~------ .. $4.60 $4.60 $4.60 $4.60 Subtotal Deen Wcll lnjec>lion Cosb $931 $0 $110 $177 $177 $4.60 - --·-so ----- ..,__ ______ so $0 Subiotal °"'1ontamination Coai. pc:r Building $102,071 ____ ..!!~U~~ $19,377 ---· $0 $0 ... --- $19,377 $0 $0 Total D«-ontamlnaelon Coat• $~58,~!!_ ····--· - ·-- -
$0 $0 -- ·-·-- . - ·--·-- -·---· . - - --····-·-- ·---- - -····· -· -· - ·-· ... ----·- --~ -IL Demolition Co1t1 

------·-- ------· .,__ __ . 
. --··· ··- ··-A. Building I t---· 

---····· ---· - ·····-- ·- --r .... .. Anumptiom: ,_ ___ 
- - ------ - .. 

!Dryer bld11. demolition unit cost of $0. 73/fl' for additional ----- r ···-----·---------·· - ---··--- ---· - ... ----- ·-radiation safety cquipmc:nl ·-. - ·- -··------i-----~-·-I---··---- ----·- --·· Volume of Building (ft ) 794000 30720 192000 ____ 3~0000 
. -· 

-- 320000 37560 91000 333000 Demolition Unit Cool oc:r WDEQ Guideline No. 12 ($/ft ) $0.152 $0.000 $0.152 $0.152 
··--· 

5600 $0.152 $0.152 
Drvc:r Buildinl! Demolition Unit Cost (S/ft1 ) ·---- ·- - $0.152 $0.lS2 $0.152 $0.00 S0.73 $0.00 $0.00 $0.00 $0.00 $0.00 ·-----"-

,..._ ______ 
$0.00 Subtotal Building Demolition Coslli Sl20,688 $22,426 $29,184 $48.640 $48,640 $0.00 - -- --·r--··-·-·-· $5,709 $13,832 $50,616 $85[ B. Concrete Floor . ,__ ___ ··-- - -

·- -·1280:1 ·, · -moo Arca of CoQcrc:lc Floor (ft') 23760 0 8000 0 6500 ··-t--------- ----··sii3 ·--$8.13 18000 0 Demolition Unit Cost per WDEQ Guideline: No. 12 ($/ft•) $8.13 $8.13 $~.13 
$8.13 $8.13 -Subtotal Concrete Floor Demolition Coslli $193,169 $0 $65,040 - !!~.06~ -~--$i04,064 $8.13 $8.13 

$0 $52,845 $146,340 $0 C. Concrete: Footin2 
·-·- ----- -~8ot -- ·-·-~--· Lc:nllth of Concrete F ootin11: (ft) 622 0 360 4110 0 ·-sil.07 ···--·· 360 580. u $11.07 $11.07 $11.07 Demolition Unil Co&l per WDEQ Guideline: No.12 ($/linear ft) $11.07 $11.07 $11.07 -

Subtotal Concrc:lc Foo1in11: Demolition Coslll $6,886 so $3,985 $5.3l4 
---.. - $11.07 $1 J.07 -- $5,314 so $3,985 $6,421 $0 Subtotal Dc:molilion Coslll per Building $320,743 $22,426 $98,209 $158,018 $1S8.018 $S,709 $70,662 S203,377 Total Demolition Costs $1,317,309 $851 

- ·- ···-·----- >-- -- - ... m. Dia Doaal Costa I 
------··-~ .. ··---·-

A. Building I --- t---
Volume ofBuildin11: (cy) 29407 1138 7111 1 l852 11852 1391 3370 12333 ···---- --· -- 207 1. On-Sile: I ---··--·--- - -----

Assumotioru: ---- ---···-- ---· !On-site disposal cost of $0.54/cv 
·--·-· ---· --- ··-·-Pcrccnta11c (%) 100 0 100 100 100 100 100 100 ·--- f-------···--- ····-·-···-

.___ __ 
100 Vohwe for Disposal (cubic yards) 29407 0 7111 11852 11852 1391 3370 12333 ---···--1-- - . - 207 Disposal Unit Cost ($/cv) $0.54 $0.54 $0.54 $0.54 $0.54 $0.54 S0.54 $0.54 $0.54 
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• • j Chan11:ehouac M.Untenance Main Offi 
Bulldln1: Demolition and DlaPoaal In Procras/Flre Potable 1P

01 
bl W 

and I.Ab Bide;. Bulldina om.,., Tndlcn Water Didi!:. I" .. e ater Central Plant E R& 

0 ·-
$4.60 

$0 
$0 
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I I Euun R&D D, E-Wcllficld Murton No. Vollman No. 
BuUdlnl! Ikmollllon and Dbuo111l Proceu Dld1:. Boooter Stat. 1-20 Bdll!. JJ-27 Bdb•. 

I. Decontamination Co1t1 
,--T;A.:-1r.;W;;-al~l;";Dec~;.con'"'.:lalnJ"':=.;_;;na~ll~.o-n--+---~----+---t--------1i-----l--._----

··-·-

Arc:a to be Qcgontamiruttcd (ft') o -- ---o'------ii~-- -·- ------· 
t--+-+-+IAD..:_0""11-=-ig'--at-:-io'--n"":R~at-e~(G'°'al.;;:l='"-o"'m1'-ft-',;r-,.)'-'--------+----l----+----·1i-----i--·---- ·1-- -----~ 

HCI Acid Wash, includinR labor ($/Gallon) so.so so.so soja'-· · --$ii.so 
Subtolal Wall DcllOntamination Costs so so -so~-----50 

B. Concrete: Floor Dcoontainination >---- --

Area to be Dcoontaminatcd {ft') 1260 0 
·-·- -·--- .. 

0 0 
4 --·-- ··-----. ----4 4 4 ! Application Rate (GallOIUVft4 ) 

$0.50 $0.50 
---~ - --· 

$0.SU $0.50 HCI Acid Wash, includin11 labor ($/Gallon) 
S2,520 $0 

. ·- --- .... 
$0 $0 ·-Subtotal Coru:rc:te Floor DcllOntamination Coats 

'--------- -- . 
C. Deep Well Injection Cosu 

t---t--+-.,.-----~----__,1------+--------+------ ~-· --- ---~---- .. ... -·· 
1---t--+-+T_o_taJ_K_,~lli._•a_la_ti_CK_ln_1._i-,cc_t_io_n_....__ ___ -+--------+--- ·-- 5.04 U o 

Deco Wc:ll lnicction Unit Cost ($/K11.als) $4.60 $4.60. -- · $4 60 - ·· 
1---t--+--'-'--~---'---'--"---'-;_..--'---''--'---'--+--------+----

t--+:-:-"-S_ub-'--:to:-'tal-'-'-'D_c'-";c:p.._,_W_c-:-ll:...;ln"'l'::'I·, ec_u.::c· on=-C"-"o'=s_ts-:-:--:'.:---·+----+------+---..:$_2:::3+-- . ~ ___ ·-·- !Q _ -~- · 
1--+S::.ubtotal==:.:D=...:;;ec:..:on=tamuw=· =ti;:;:on::....:C;:;:oa:..:1.11:..'a::c:,:. ocr...:B:.:w:.:.·1:.:dc.:in=--Q-1'-----1----+---gm ·-_ _JO __ _ . _. ~Q 

Total Decontuninatlon Co1h 
t--+-....-~~--.---..------+-------i~---t----+--·-·---- ..._ ··----
1--+--+-....... ~--'--+----+-------i'-----t-----+------ -- --·--- ,. 
U. Demolition Costs 
l--+-==~.;;:.;;:.;;.,:.. _____ +-----1'-----t----+--·-· - - - --- ·-

A. Building I l-----+;..o._4=-=="---'--+----+-----1----1-----+--- - - ·- --·-- .. ·---~- - -·-· 
1-----+--+-~AA::.:l;:;:WD::.:~=lltio::.:llll:=.:..: L-----L--'------''---~--'----~--- _ _ --·-.. -~--

jbrycr bldg. demolition wt.it cost of$0.73/ft1 for additional 
1-----+--+--+--i:::..::L:.:....::c;..;;JiL..c::.:..=:=::=.:--""':.:....::~-":'--c=.:.;-'--"-'~=-===:::......-+---· ----· - ·--·· --~ ·-· ----

. _.,__ 

lrailiation safety equipment 
Volumc:ofBuilding(ft') 15120 8640 14400~. 
Demolition Unit Cost per WDEQ Guideline No, 12 (Slft1) ----$o:T52 --- S0.'152...._ __ SO.lS2 -~ 
jDrycr Buildimr Demolition Unit Cost ($/ft') . $0.00 SO.DO SU.00 

1------+--+S-ub~to.:..ta<..:l:..B.;:;:w"'·"'1din;;..;' "'111"'0c~m=o:.:.l:;:.it1:.:.. o:..;n'--c""os:.:lll-'--=-=.:;.;...'--------1----11----$-'-2-'-'.z-'-9s ---$1,313'--· ... $2~i89 ---
1------+--+=-====;.:.;:;iil-"-===..=--'-----l----1-----+----·~ - . ----- .. -· 

ll 

$4.60 
$U 

$0 

l4-lOU 
$0.152 

$0.llO 

B. Concrete Floor 
Arca of Concrete Floor (tel 1260 __ ci ~--·600 · .......... -bUl> 

Demolition Unit CC>it per WDEO Guideline No. 12 (Sift') --$-8-.1-3,,____ Sll.13 . -SW --- - fr 13 
~-+-4-S-u..i:b::to.:::t=al::.:C:::o::.:n:::crc~tc::F:.:l:..o::orc:.Dc.cm:;_o:.:l=it.;:;:io"'n'-C-"-o:::sts=::;.:.::...:.:.c:.:....::~.:r-'--'------1-----:$:-:-1-:::0,--=2-44-t------:::-$0 ---$4,s"-iil --- $4,878 
1-+--+==:...=::=.:=.::..:.:.:;....=:.=;==-==='--t-----t----+-----'--'------j------'-t------=c'-'-.- -- .. -

C. Concrct.c F ootinl! 
144 0 100 ---- --100 

$11.07 Sll.07 $11.07 - .. $li.-o7 
--- Lenath of Conorcte Footing (ft) 

Demolition Unit Coal per WDEQ Guideline No.12 ($/linear ft) 
Subtotal Concrete: Footin11 Demolition Coslll $1,594 SO $1,107 Sl,!07 

~==ts;ubt;~o~tal~~Dcm~~~ol~it~io~n~C~011~ll~~P'cr~~B~u~il~din~1~11~~~:~=~======~======~====$~1=4~,1~36~~====:s1~.3~1~3~====~$:8~,1-=?.~+~-~-$_8,1_?:!_ 
l--l-T~ot~al!..D~em~o!!llt!!l~on~C~o~1t~1---!-----t--,---~----t-------t-------t-----.. -_ ---= _--___ --:·_- ~:::_· 

~m~. -i:D~l!!l~JJO~l!!al~C~u!!1b~1+-l_,f-----t-----t---~---+------r------r-------- -- ... ·-·· -
A. Buildin11 I 

Vol .. -c ofBuildin11(cv) 560 320~- .. jj)-- "7'' . SJ) 
1--+-+:..~~=-=r-==;?--~'---t-----t----j----i--- -~.:.c..i----'-1---~ ----·----
1--+-~l:.:.,· +.:On::!T·S:::i::::le:.J.d_.,..J--J __ __,r----t------t----t-.. ------4-------+--· -------~- ·-
l--l---!--l-+Ass~um~1o~ti::;:o:::ru:;_:::;---:--.l....:--;:-;;:;:-::-;-:-j----1f-----t-----·---t------t-------- __ 

!On-site disoosal cost of $0.54/cv 
l---l--+-+--tP-cr-c~c:n~t:!:Blli!!•e!!(;;0A;o)~~-T==:==T-----+---i----,l oruo;;t-----,1 ruooilt'"- ----100.__ --- . IOU 

Volume forDisJJosal (cubic vard.s) 560 320 ~----533 -------5D 
1--l--i--i.-+D~i~~p~g~511:::,l~U~ru.!:·t~C'.l'.o::::;st:::(7$/;:::cv7)::.L:::.=~+---+---t---;$-;-0.754;j-----;$.-;0~.5<,;4:t"--- ''SiJ.54 -·- -$0 54 
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2. NRC-Licr:nacd Facilitv $~~+-- .. __ S6_,_,4_0;_0-l--~~-·=$=6:,4=0=0t:: __ _,$~7'..:'.5~lr---~$~1~8~2:Qt-W-ar_eJh~ogu~oe~=W=al=kw~a!TIJy $6,660 $112 
Pcroenta11c(%) o lOO.___ __ o,____ _____ ..... -=:=]j~==---ojf----n-f--_:=::r====~ 

i--t-+-+-f.v-f'o71um=c~fi~o~r::D?is'--uo&a-:-l<::ft!..-,)-----1----~--+----~ol----2624~ ·-- -0 1---.. ·---

0 ---==o:0r----~0t-----*t----~+--===~ 
VolumcforDisp0aa!AssuminglO%VoidSuBCc(ft,) o ·2Ss6~---··01--- ·-·- ~._- - -~ O 

~==:==~=:=:T~r~llllS~1=po~1rtall~~·~on~:llll~d~D~i~sp~o~sa~l~U~ru~·1~C~o~1t~(~S/~ft~,)~~~:~~====:-._-_.:~-'-$-l'-7-.-i~9:=====::::s6_:_6_7~~ si-7.-12 ==--"$11.19 --- ·m,j19~,l--l$ill77..~l~~--u:~ft-----:=~t--===~ 
1---+-+--"S::.:u:..:b:..:to:..:ta.;.;l...:NR~C;;..·.::cL:..:ic:..:1:1U1=c=d...:F.::cac:::i:::li"'tyc.:Di=··r:oo:;a:::a:,.I C:::o:::s:.:ta:.__-1-__ -J _____ s_o $19,250 $0 -$0 · --- -SO - ·---i01--_::.:...:..:~1-~~~f--__J~:.!2J 
t---t:::--+S::-u_b_to_t_al_,B~u_;.il_d'-in+RD..;u_.•PO......:..SB...;;l..;C;...or-sl.5;.:,_ ___ +----+--~·- _S_l_S'-,8_8_0 , __ _:S_l 9liQ~. ~ - .$3,840 ~-- ~~-~h~~ "--_-_·-.... _"$6_ :4iCoiOo/ ___ $S-7~5$~0lt-----;<11~i---::-:-~~---~~ 

B. Concrete Floor I 
~==~==~=~AR~~~e~o~f~C~o~nc~r~ct~c~F~loor~~~(ft~'':)========~========~=====~~...:·_·- ~- ~23 760 ----.-_-_-=_·_u-=_:---~~ii(ioo . . . .-:~~28~0 . ~-· -· -j 2800 ......_ .. _ ---0..._ __ _ 
t--t-+-+A:-:--ve,...r_,a11: .. e_Th~io,...knc_•_•_o.;:.f...:.Cc:.on=-=c=-:rc.;.ctr-e..:.F.;cloo::.::..:r-" (ft:..:.\14-----+-----lf- .. -~ ____ -~-- ___ J!.?_7. ·- . !J 07 --· -.-. .2._-.6-7-+,-_-_ ----oi---~=_:~---..!~~f----~ 

Volume of Concrete Floor (ft') 17820 O 5360 - ~ O ,__.,______ ·- -· 8576 8576 0 
t---+-+-+V..:...:.ol=-:um.:;.;...e.ro.;...f...:.Cc:.on;:.c...:.r...;cte:o....:;.F.::lo:..:o.;...r;-(c::...1'vL) ___ +-----+------+--- -~~ ----=~--~ --~~~:·-·199 rn. .... 318 -----n1----'~~---~~-----~ 
f--+-+=l"-'+:On~-S:.::i:o.oteci.:l __ J...-1 ___ 

1
,__ ____ _._ ___ -+------1-----. ---~ ··-· ·-· ---·-+--------01----==!----2~----~ 

f--+-+-+-+P~er:.::cc:::n:::ta:::iall:..:'c:..:C:..:.o/c:.1.o)'----L----4-----+-----'- . : .. -7lc-~-----~=Q~-~~·.:·~~--7~5: -- ··75 ··· ---·7]3511----,0;1----~+------l...----J 
VolwneforDispooal(cy) _ 4p~c--- _ _Jl._ . ____ I~ .. 238 · --· 238 ·0'----~~---~~----~ 

1--4--+-+-~D:..:i:i•P::::o:::aal::....:U:..:ru::.:'t:..:C:;o::::•:Jl ocrc:....:WD:..=..=E_,,Qc.;G:::u::i.=dc::.;l;.:.in:.:c...:N.:.:o::.·:..:12:..(~$;.:/c:.1.:y.L) ___ .____. _!_4:_4~ 1----·!4.4~ "-·- _____ !_:!-~ $.\.42 .. - $4°4.A422j---$4~t---~~+---_;~.j._---~~ 
Subtotal On-Site Disoooal Cosu $2 188 $0 $6•8 ~iJt __ __.::$:::4~·4~2t----.:;:~:J.---~~~--~~~ ,______ ' -··--···- ~.2::.o $1,05J: $1,053 $0 

f--+-+
2

-·+NR-~~-~-t~~c:.~~;...:.~;:_j~i=-=~-:.;...~:..:;;..1 o_~r:-)~.;...o_r_K_.=~c~m~a,ti_on_~_c.;...on~~-crte __ ~~~~~~~iSJ~~-~-;-!l,__~~-~-~-------~i~----~----~----~ 
.__~_.._.._~S-"c!lfl<O..:J'cg"'a_ti...:.o:..n_an_d_L:..o;;..a_d""in_.111:..._U-"ru""·-1 C-"--os_t_,_ <S:../'-ft_,•1;_,~J-4------1------!_2.oo $2.00 ··- $2.00 .. __ .. ~_2._o~ I - . ~ · S:!~oo,__ · -·~s~2,-;_0;;;0;r----;;;;-;;-:+---___..:~ ____ .'!J 

TraruPQrtation and OiHuoaal Unit Cost ($/ft ) . !~.67 $6.67 $6.67 $6.o7 I 
1--+-..+.-4 -Su_bi...:toc:.t:.::;al::oNRr.=.::C:.::-L:c:i:..CAlll.;o.:..;.e::..d::.F:..a.1:.c::.;il::;ity;:.....:..O::is:.:....=pos..;:;a::..:I -'c"'oc:.1t..~-~---1----$3 8,625 SO $11,618 - - $l_i1j~·H r.~-. $ l !~s:~ $-6-'6;;7;;-r----=-:..::;.:+--__!~.Lj__ 

Subtotal Concrete Floor Disoosal Costa $40,813 $0 $12,276 _!l.~.6~_1 + _ .. -·~s1'19~.F.:64;;1;r------::;:~r---~~---~ 

liB3.udU~dttln;;,11~D~cm;;;:oJtllttll;;;on:;-;1111;;-d-frDttb;;;m;;;o;;.1a;.l-f-----t----j'---+~~P~la~n~c~+-:::~1~n'e!:!r:._.+_!S~a~Ce:!lll~iC~e-LSatellite Satellite Sat. No.J 
Buildine No. 1 N 2 ~t==:j~t=t~;]~tGY~e~llo~w~C~a~ke4;~s~o~u~thi::1=s~~~~ Subtotal On-Sit.c Diooos.al Coou SI j,880 $0 o. ;;; No. 3 F .. b. Shon w .. rehouse uapended 

I 1 I I Central D 

C. Concrete Footin11 1--~:::.:...-1-=-=.=:;...;:..;;;..;:.:;==----.l-------1----1-----+-------+-- ___ ..._..._ -·---. - ~· ---
1--+-+-+L::.c::n:a:=lllh:..:o::f..:.:C:..:o::;n,::cr...:.c.:;:tc_;F_;oo...;;;_tin-'111:.._,_(ft_,t) ___ -+-----+----1f-----6_2-:-+2 _____ O·-+---·-~ ~- _ . __ 4~0 ·-·- .. 480 ---· 0 

1-~-~~A~v:..:c::;ra3agl:'c..:Dco:..:c:=th:.:o:;f:...:C::.;on=cr:..:c:..:te:...:F:..:oo::.::..:ll::;. n>U:~(ft::;l'--l----f----+------4 f-------~'-----~ ---·---· _ _ ~ _. ____ 
1
411 __ ----------~4t-=-~~~~~~~~t~~~~~-=--~~~t-=----_JU 

1-~-~~A~v:..:er::;a::i1gl:'c~W:;.;:idth::::.;o:::f:...:C::.o::n:::o:.:rc:..:tc:..:F:..:o::.o:.;.lm=· 1:'1.11~ (ft::)~-___:_-~1-----+------=-I f-------=-l 1---___ _.:..l 1-_ . _ .! ···--·· l 1 
Volume of Concrete Footin11: (ft') 2488 O 1440 --· . ~o -i19n2i0Jt"----~0t-----;-;~f----=---ll----_Qj 

l--+-+-+V~o:.:l:..:um:;;..:.c.::co::..fC.=-:;on::.:c:..:re:..;t.:.e.:.F..:.:oo.:..t=in~111~(,__cy~)~-....!---_J'----t-·----92::+----::--0-+---~·.....:.~3=+-------71 ---~77i1il----;0:;-r---~~~--~~~----.Q.j 
l--+--+-..1.0n=·.:.•tc=-:D::.:i::.iBOOSll=:::l...:U:..:n::;it:...;C:::o:;•c:..ti:.. ae:;r_WD:.;..:o::E:.:::Q,__Gu==;i;::de.:..l::;in.:;:e...:N..:.:o:..:.::..l 2~($:..:/c=-<:y'-")......J~---..::S_4.'-'4.:..2+..:----..;;.S_4:...4.::.2+..:----..::S..:.:4.~4:.::.2+.- $.\.42 . ·- .. - . $4.42 1------°l$i:;4:--:;, 4i:'i2J----;;-;~:1----:::-~~----___:!!.J 
l--J.-..l.S:::u::.:b:..:to:.:ta=l:...;C::.:o::n:..:c:.:rc'-"tc=-F=-o:..;o:.ot1'='·n~11D:.;is=.:uo.:..sa'-'-l-C'-'o-"sl9"---t-----+----"t- ____ .::.$4.:c0:....:7+------'S::.:0:+-----=-$2:::3:.:6:+-- $314 ..__ ·- - $314~---...:..:'q$~0t---~~+---2'.~~--~~~ 
1---i:S:::u::b::lo:.:ta::.l:..:D:::i:;isPi:.:O::•=al:..:C::.;o::s.::ctsCL..:: acr::....::cB.::u1:.:;·1din:::''?•11.._ ___ -+-----+-----11----S-'=5_7'-=, 1-:::0-::0·t- ---'-$_19--''-2'-50:.+-·-_c;:.$.:.16:..<.,~gc--. --~26,3 ~ S . :·~-~32~66:J,3~5°55 \---~$~7~5';:-lt-----;~~+---~~~---~ 

$166,988 Total Dlsoosal Coat1 --· ·-· ---1---- .. -·--- - -·---· -· 

!Radiation Safety Eauiomcnt 
m. Health and Safety Co1ta 

$1,000 $1,000 $1,000 $1,ogo $1,000 $0 $0 ---- $0 $0 

·-~· ·-·--·· -- ·-->--· Total Health and Safety Coats ss,ooo 
·---·-·· 

$42,676 $127,671 $204,750 $204,750 $6,460 S73,250 .. $211,890 $963 
TOTAL BUILDING DEMOLrnON AND DISPOSAL COSTS 
SUB TOT AL BUILDING DEMOLITION AND DISPOSAL COSTS $480,914 

$1,647,318 
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l 1 I I Chan!!ehou•c Malntemmce Main Office 
EluUdln1 D.1n0Utian a.nd Dlapo•al I 

Proceoo/Fi~ Potable !Potable Water Cemral Plant •nd 1-b Bid,.. BulldinM Office Thi;ih .• .,, Wu.ter- Bldg. Exxon R&D 
Subtotal On-Site DiBooul Costs $1,460 $540 _S_!,4~Q 

W.aterBldP. T .. nk Slab T><nk Slab. 

2. NRC-LicenBCd facilitv 
- ·-· $400 $330 $126 

RO Bide. 
I--- $0 :so $302 

Pcrccntasi:c (%) 
--- -···-· 

0 0 
.. ·-··-·--- -·- ··-

Volume for Di•oo9lll (ft') 
0 0 0 

-~ 
---·-·- ·t---·· ------· ~-··- - 0 0 0 0 ---·-·-. -~) 

0 

Volume for Disooaal A.uuming 10% Void Space (ft') 
-- -·-- 0 0 

0 
0 0 0 

-- . ··- 0 0 

Tr111110011ation and DisoD1al Unit Cost (S/ftJ) 
0 0 0 

I 
$17.l~f- $17.19 --- -~.!2: !.2 -~ ~~ $17 ~? - frri9 ·f- 0 0 0 

Subtotal NRC-Liocnsed Fecilitv Dispaaal Coal! $0 ~·--- $17.19 $17.19 
0 

$0 -- _ _!Q $() $17.19 $17.19 $0 $0 
Subtotal Building Di100511I Cos!J $1,460 $540 $1,440 --··--·---- $0 $0 $400 $330 $0 

B. Com:rotc Floor I ····· ---- $126 $0 ··- - $0 $302 

Arca of Concrete Floor (ft') 
---'----·-··- -

5400 2100 6000 
--- . - .. - .. ·-· ... 

-->------

-~ _.::r~-~~: 
- 0 800 180 

Average ThickneM of Concrete Floor (ft) 0.5 
; .. 1256 7854 

-- ___ · ·- ~l .. 0.5 
1260 

Volume of Concrete Floor (Ill) 2700 
.. . . 0.5 1 

400 90 
l 0.5 

Volwnc of Concrete Floor (cv) 100 ··-- 1256 7854 
15 

630 

I. On-Site! I 
-·-- 3 47 Z91 Z3 

--- f-.----·-· ··--· 
Pcrocntasi:e (%) 

- . 
100 IOU ---·-~~ 0 ·-- - 100 100 100 

Volume for Disoooal (cv) 100 39 
... - -· . -· 100 Ill 0 15 

100 

Di1DOS11l Unit Cost ocr WDEQ Guideline No.12 (S/cy) 
··--- .. ----. 3 47 

$4.42 S4.42 $4.42 . _!_~~~ - $4.42 $4.4Z 
291 23 

Subtotal Ou-Site DisooBBI COBta 
·-- --··- - -·· $4.42 $4.42 

:!1442 $172 $491 $0 $4.42 

2. NRC-Licc:ruicd Facilitv 
-- --------- ·-·· ·- --- -- - --· ·- - -·. ---· $65 $15 $206 $1,286 

-- --
$103 

.. ---- "--·----- -··-·· --· --- -·--- - ··-· ..... 
Assumotiona: 

!Additional $2.00/ftJ for segrel!ation of concrete 
-- -------- -------·- ---· - -- --- ·--

·-
..___ _______ 

1--------- --- .. .. - ... ··-· ..... --· 
Pcrcenlal!e (%) 0 ,_______ __ . ~ 0 u 0 0 
Volume for Disnn!1d (tt.1) 

-----·-----~- ---- . - 0 
0 0 0 () 0 

0 0 

Segregation and Loadini! Unit Cool ($if\') 
... ----·----I-- .. . -··- ---- 0 0 

$2.00 $2.00 --- - ~.2.:~~ $2.00 $2.00 $2.00 
0 _ ___Q 

•-: --- --··----- $2.00 
Transoortalion and Diooo1al Unit Cosl (Sift,) $6.67 $6.67 $6.67 $6.67 $6.67 $6.67 

$2.00 $2.00 

Subtotal NRC-Liocnscd fai;ilitv Diaoosal Coslo · 
- +-- ---- .. ---·· $6.67 

$0 $0 -~ $0 $0 $0 
$6.67 $6.67 

Subtotal Concri:tc Floor Disoo.sal Costa $442 $172 $491 
+------- ---· . .. - - $0 $0 $0 

. ______ $~ 
··-··-· .. $65 $1, $206 $1,286 $103 

c. Comawlc footins 
Lcnath of Concrete Footim1 (ft) - 300 200 .~ ----- 0 120 54 -·- .. -- - . . -· -·. -- 0 0 
Avcr1111e Depth of Concrete Footinl! (ft) 4 4 4 0 4 4 

144 
··----- 4 4 

Average Width of Concrete FootinR (ft) I I I -... ·- - - __ o 
4 

--- 1 l I 
Volume of Concrete FoolinR (ft) 1200 800 1360 0 

I I 
480 216 ·-------- 0 0 576 

Volume of Concrete FootinR (cv) 44 30 50 0 18 8 
On-ate DiaDOS11l Unit Coal ocr WDEQ Guideline No.12 ($/c~) 

. ··- ··---· .. ·-·--- 0 0 
$4.42 $4.42 $4.42 $4.42 $4.42 $4.42 

._-2!: 
.. $4.42 $4.42 

Subtotal Concrete FootinR Disoosal Costs $196 $131 $223 $0 $79 $35 
$4.42 

·-··- -· so $0 
Subtotal Diaoolllll Cos!J tier Building $2,098 S843 $2,154 $400 $474 $176 

$94 

...__ ------ --· ----- $206 $1,286 $499 
Total Dl1D01al Co1ts ------ --- --- --

--------t--- --
m Health and Safety Coat• 

$0 $0 
----

Radiation Safetv Equiomc:nt 
$0 $0 so $0 $0 - . ·- $0 $0 

Total Health and Safety Cost1 ----------·--
SUB TOT AL BUll..DINO DEMOLITION AND DISPOSAL COSTS $60,417 $24,234 $65,642 $_3,440 ···----- $IO,Bl4 $3,195 $10,417 $65,139 $14,880 
TOTAL BUILDING DEMOLmON AND DISPOSAL COSTS 
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• l I I I I l r Enon R&D D, E-Wellfleld Morton No. Vollman No. 
Bulldln1 Demolition and Dboosal Proce•• Bid"- Boo•tcr Stat. 1-20 Bdl... JJ-27 Bdl,.. 

Arca of Concrete Floor (ft'} ·-'----- _ 1260 .. - ·- - ··- O -- ·· 600 
l--+-+-+A"'v"""cr""a"'111:..1c;;.Thi=. c:.:.kn=c111.=..:;o:.:f:.:.C_,o""n~crc'--tc-F-l-oo-r -(ft-)+------l---- __ _<!1_ ______ __!)_ .. · · · ·· ·a.5 · 
1---+-+-+V.:..o::.:l=um=c.o:o:..f C=onc=rc::.:tc::..:.F.::loo=-r~(ft::.".L·) ___ -1----4---__ __ 630 ____ _J> . . . . _ ---~~ 
t----+-+--iV--'o"'lwo:;;;::.c..,o;:..;fc..C.:..o-;nc-=-rc-t_e.:..F_lo_o_r-r(a~1y'-'); _____ +----I----- ____ 23 ____ ___Q_ ___ .. 
l---+--+l:.:..+:On::.:.:r·S:.:.it:.:.cJ..-l~l----1-----+-----1------>----- -······ .. ----··· 

PcraenlllRe (%) I 00 0 
-- -·-. - ----·--- 1---

II 

100 

Volumc for Diapaaal cy) 23 0 
Disnosal Unit Coal ncr WDEQ Guideline No.12 ($/cy) $4Ai ~-----$(42 

Subtotal On-Site Disoosal Costa --·--·$103~---··-so -
l--+-+-F-=:=.cc:...;=-'=.;..::..=~o.:.._;:.:.:o;:..;c.. __ --1_---+----+·-------=-== --· ·-·-· -- - .. 

2. NRC-LiCC1U1ed Faailitv 

- - - II - ·-· 
$4.42 .. 

$49 

------··-·· 
Aaawnutions: ·---------

-· 

(i()() 

() 5 

JOO 
II 

100 - ·-· 
II 

$-l.42 
-· 

$49 

I Additional $2.00/ft' for seizreization of concrete 
1--+--+-4--+-4-'--=-~~:c:.;;.~;_:;.-'-''-'""''-"'c:.:;..:..::.;;.:..;:..;:;.:::.:..:;,:.:..---+---~ 

l--+-+--+--+P:..e:.:.r.:..cc~n:.:.ta~•R~e~(~~~·>~-,.~.-------1----+----+----·--0c-1------=0+- 0 u 
1--1---+--+--+V_o.;;;l:.:.um=e-'-f._oro...D.:c.:..i•,L;;.oo:s_a:.:.l-"(ft:.:.''~) ____ _._ ___ -+---1-- ----~O+ 0 . - --0 ,__ .. --- o 
1--1---+--+--+S_e_.:izr._1e_.:11._:0_1i_on_an_d_L_oa_d_in""1R.._U_ru-'·1_C_oo...s.:..t _,_(S'-/'-ft_,'>c-.---+----+----S2.~ ----"-$2::;;·c:.O.:..O,_ __ . $2 00 · --- --$2. oo 
1--+-+--+-...... T'-'r_ans~11J0_1rt_a1J_'o_n_an.;..d_D'--iu.L-p106ll_l_U_n_it_C.:..o_•_t_,_($:../_ft_,'')'---+----+----S-6_._6_7+----$6.:......;._674 ______ .. _!.6.:£.? -----)6.67 

Subtotal NRC-Liae11Bcd Facility Disposal Costs SO $0 $0 $0 
$49 $49 1---l--+S~u::;b::l=ota=:..l=C=o~nc::r.;;..et=c~F~l=oo:.:r..;D:::..::is~pois~a.:..l.o:C=o~sts=---1-----+----+--·--"$~1.=::03 ______ S_O+--··-

1--+C:::::.. -+=C~o~no:.:r.;;..c:::tc~F:..::00:.::::lin:.:1..._R ___ _._ ____ --I----+----+-----+------+--·. -·-·· __ ..... ·-·· __ _ 
1---1--+-+Len:::=•:a:~h~o~f~C~o=n~cr=ct::c~F~oc:::.::1m~111~(ft~)-----+-----4--·~,__ __ _:_14_~4c1------'o:+-~ 100 100 
l--+--+--+-A'-'v.;;..cr:..:a:><.:..g1c_Dc..;:~p1th_o..:.f_C __ o_n...;i:_re_t_c __ F_o_ot"-in_,1R"-'-:(ft,.,)-t----t----t-----:-4t __ . __ __c4~--·--~~~~{ _ .. _·_. 4 

Avcra11e Width ofConorctc Footing (ft) 1 1 1 I 

L-J.-.1-.l-V::..:o::l:::um::c:::.::.of:..C::::o:::n:::c::.:re::tc::...=..F:::oo:.:li::' n:11t11~C.::lft'--'')~--+-----1----1-----=-5.:..76=+-~---=-01---_ - ·-- -400 -- · ·· 400 
VolumcofConcretcFootinl!(CY) 21 0 15 ·------- 15 
On-ate Disooaal Unit Cost ncr WDEO Guideline No.12 ($/cv) $4.42 $4.42 $4.42 $4 .. 42 

Subtotal Concrete FootinR Disposal Costs S94 SO ---s65 ----~65 
1---+S-ub-!:to~tal==D=i11P::...::oa~a=IC::.:o::s.:..ts.:..u:.:,cr:.=B~ui=ld~in~~.:=:.;..::c.:=::__+----1-----t----::-$4~99-t-----:$~1..:.7-+-3---$402 ---$402 

Total DimOOwt Coats 1---+~:.;::...:;:.:~:::::::..,::=.:.:;:,....----+-----+----t----t------j------+--------~---- -· 
L--1--.J--l--l---l--.J....----+-----+----+----+-----t-----+---------t----- -·-· -
l!:m~-l!H~e::!al~t:.:h~an=d:..:S~11~J::;e0':,i_:C::;os=ts::,_~-l----.:..+----jr---+----:;;:t-----::::+--·--···· --+-----·-··· 
~-l--.l!/iRad~~ia!!:ti:::o~n~S:::afi~ct::ilYc.;E::;:q:c'u::Jiot:!1m::.c~n::.t-1-----+---+---i-----=-$O+ ___ _..:.S.:..01------=$~ ----·· ... _!9_ 
~~T~o!!t~11l~H~eal~t~h!..:a~n~d~S11=;f'.::e!L.O'C:::o::a'.!t1::_1-----t----j,...---+----+----+-··--- ___ ·--- . 

l!S~UB~T~O~T::!AL~B~UllD~:.:lN~G=D~E:!.:M:.:O:.:L~IT:..:Ic;O.:.:N_:AND,:::..::::_D::,I:.:S:;_P;:.O,::,SAL:.=,..:;:C.:;:O:o-ST=-'S:___-+-~$.:..17'-'-,l'-7-'-8t-__ S.:_:1_,_,4:..:..8.:..i6~---=$~~?.6_ =-:----· $8,~7-~ 
TOTAL BIDLDING DEMOLITION AND DISPOSAL COSTS 
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1lfi_1e.....,ldr--iB_u1,·~d_i,~SiL~s_&_E_~q.L.u:..::Jioi:,:m:::..:ce..:..:n..:..:t_Re--=-:::m::.:o:,.:v-=a=--l &=:...::D::..:i:::Jspi::.:o:;s.::al:..__---+----·llield B-Wellfield C-Wellficld .. D~ d E-Wcllfield 
Wellfield Pipine ~~~~====rF~-..!..W~e~ll~fi~el~d+H~-W~el~lfi~1e~ld~ 

--r--r:As:--su-m-1n-:t~io_n__,,s:.___--t------t-----+----1r-----+-------+---·--·'- - ···--··--1----t----+----+---_J 
-+--+--+-N-'um_be..;_r_o.:....:f_H_e_a.:....:de.:....:r_H-'o'-u-'se_s-Lpe-'-r_W~e-'-llfi:.::1e..:..:l-=-d--+---I-----1-.------~==----_ £~ : . :~--._lD_ --· ·-·----.4t------+---
-+--+--1-L-'-en_,,11tth..___of_P~ip._i-'ng,._..__per_H_e_ad_e_r~H-o_us_e_,(ft~),__--+-_---+-- _ ___,_ ___ 15000 ____ ~~_qq . __t__t_?qoo -11~5oncoi<ioil--'-J.;~~--:-:~~--__!~ 
-+--+-_._T_ota_l_Le_n=-Jrth_o_f P_i.._Pi_n""--'-,g(fi__,_)_+------i---+----+----.:.7-=-50=--0:...::0-J-___ 2_70_0_00_ --·- __ }009_00 _ -~-;-6;-;:;0~00;;-;:0:t--::::-:=.::.::.::+-_ 

A. Removal and Loading ---1---'==::.r--~~~-_!::_~~ 

15 42 15 
15000 15000 15000 

225000 630000 225000 

-+---+-_.._W_e_llfi_el_d_P~ip'-in_,1g"-R_e_m_o_v_al_U_ru_·_t C_o_s_t _,_($_/ft_of_,P._:ip._e_,_)_,__ ___ ~ ____ $0_._31--+-__ ._$o~·3-i ---$6. 31 · ---- $0. 3-l11 l-(V;-;-:;-t----;::::--=-:-t----J 
_.__j..:S:::..:cu...::.b..:..:to'-ta_l_:.W_e.:....:llfi:..-'.e-'ld_P_iPL_.i_n>o<.-gR_em_ov_al_an_d_L_oa_d_in_,1_g"-C_os_ts _____ -+---'-$2_3-'-,2._5_0-t-----=$:...::8-=-3 '!..:..::7og_ .. - --~?_3_.oq<i -_ ~~j~~lR8~.6fioont--~~~-;;;-:-::~~+---_!!~!.J 

B. Transport and DiSP<Jsal Costs (NRC-Licensed Facility) 
AverageDiameterofPipin,g (inches) ··- ~1~--~~--=-2! · ·-·-·-· :i · ····-----:2Jt----~----=--'~--~ 
Chiuoed Volume Reduction (ftJ/ft) ____ Q.03075?_~_ . ~1:23 l5)._0~_j. .. 0.005 - · 0.005 
Chiuoed Volume oer Wellfield (fi.:1) ' I ·-1-500 -· ---1'\~--~a--~~+---~~ 
Volwne for Disposal Assuming 10% Void Space (fij) ·- 1--- _ 413 ~---~ _ 14~5 J - - - i6.5o ·----~t1~11~1-1~;-t---~~--~~ 
Transoortation and Dispasal Unit Cost ($/ftJ) $17. l_~ _. ___ _!!2: ! 9 ~ -~17~}~ -~-~---;$~1i711.1Ci9l-~;=.:;-;r-~~+---~~ 

Subtotal Wellfield Piping Transoort and Disposal Costs ___ $7,099 J.25-15-?_? $28,364 --:$q:;5~6~7713I'I~~~-~~~-__:~~ 
Well.field Piping Costs per Wellfield ____ ..____ J30,349 __ ~!Y.?132_? .·. ~12)~i§;d ~--· $24:273 
C. Capitol Costs ! ·--'--1---=:...:..-=:~,__::>:::..:'.:~:.:_+-~~~ 

PVC Pipe Shredder ·- ·--- __ ._ ____ $40,000 .. - . - ---- ·- - - ·- 1--- ---1----+---+-----__J 

:: ::~~:::~.:··" _:;;~~ ;:_ -' ; f :--~-:~~;====---=--=-t===-~·----==~=--=--=--=------_-_,-1 
As:::~:tubing removal costs included under ground water restorationiab;;~ co~----~------~---··---1~~----:--r----+---~~----

60% of production/injection wells contain pumps and/or tubing ----i-----+-----L------1 
A Pump and Tubing Transportation and Disposal __ '"-_ _______ -~-~~----- -- _· _ .:~. ~-----·--t-----+-·---

$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 

Number of Production Wells 27 141 192 45 
Number of Injection Wells ------SO·--.-· -3"!9 =~~~ -~J~ --·-19'111--~~-'---=-::::.+---~ 

143 522 138 
307 855 222 

1. Pump Volume ___ . . ____ ....... 
-+--l--l-.J.!N.:.:um~be=-r.:::of:....:P:...:r:-:::o=du:::c:::ti=on=-:.W.:....:e::;:ll=s...:.w:..:it=h:...:P:._::u=m::i:1p;::s--+-----t----l-:-6t- ---~5- "---· -· --~~----~27:;-r----::-:=-t-----~--__J 

Average PumD Volume (ft3
) , l __ ___!_ __ ·----~ . 1 

Pump Volume per Wellfield (ftj) 16 ---~1 ____ _1__!2~---_-_----:2:v7;t-----;:;-7!-----~----....!J 

86 313 83 
1 l 1 

86 313 83 
2. Tubing Volwne ·---·- ._ ______ ·------r----1------1------J 

Assumptions: ____ ---·. __ _ 
!Averaf:!:e tubing lemrth/wellfield based on average well depth minus 25 ft --'---··--·--·- ------r-----+-----J-----1 

Number of Production Wells with Tubing 16 85 115 27 
Number oflnjection Wells with Tubing 30 _J2 !._____--. -_ --;;20A-6i_ ----;:5:-;5t---~:+----=-:~---~ 
Avera~e Tubin.g Length per Well (ft) 475 4_~.___ . 525 __ 
Tubing Length per Wellfield (ft) 21850 l l 73~2_,____1_~8525 ·-_ --:4;-:;7~1;:;50:;t---:-:-:-=-=:--=-t----.:::::.::+---2-~ 
Diameter of Production Well Fiberglass Tubing (inches) 2 2 --· __ _2.__ _ 2 
Diameter of Injection Well HDPE Tubing (inches) 1}5 _____ I.~ ·---·-- 1}1 ____ ·_-__ -_ --;-l-::;.2:-;-5t-----:-=-'="1---__::+---~ 
Chiooed Volume Reduction (fi.i/ft) 0.005 0.005 0.005 

575 

86 313 83 
184 513 133 
525 625 475 

141750 516250 102600 
2 2 2 

1.25 l.25 1.25 -------
0.005 0.005 0.005 0.005 
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' .ellfield D.eld !llfield Buildin2s & Equipment Removal & Disoosal B-W ellfield C-Wellfield E-Wellfield F-Wellfield 

Chioned Volume per Wellfield (fe) 
H-Wellfield 

109 587 843 236 709 

' Volume of Pump and Tubine: (ft') 125 672 
2581 513 

I 

958 263 795 
I Volume for Disnosal Assumine: 10% Void Space (ft") 

--· 2894 

I 
138 739 1054 

596 

I 

289 875 

Transportation and Disoosal Unit Cost ($/ft") I $17.19 
·---·-· 3183 656 

$17.19 $17.19 $17.19 ·------ -- --il8~ 18 -
$17.19 $17.19 $17.19 

Subtotal Pump and Tubing Transoort and Disoosal Costs $2,372 $12,.703 $4,968 $15,041 
----~ff2,70J 

~-- . $54,716 $11,277 

Pump and Tubing Costs per Wellfield $2,372 ..... _!.18,!~ $4,968 
.__ -- ·--·--· - ·--- ··-

$15,041 $54,716 $11,277 

Total Pump and Tubing Costs $119,I?_~ --·-. ·-·-- - .. ---------- - -
- ·--·----- ·-··---- -- -· . 

I I 
A/B-Wellficlds 

Buried Trunkline 
· 1.>!~-Wellfields 

···-

"' 
·--·------- -·. -·-· ··- . . .. 

Assumptions: -- >--·---·-· - - - .... - ·-· -· - ... ·-··-· ---·-· 

A/B-Wellfields use the same trunkline i------- - ---- - -- . -··· - -· ·-·· -· --- ----

D/E-Wellfields use the same trunkline . - ----·---.. -· --· 
I 

.. - - ·-·-··· . .. ··-

Lenl!th of Trunkline Trench (ft) 
6500 5900 12000 11700 

-----·-·-- ... - ... . - ·- . --- ... 13200 

A. Removal and Loading ---- --------·- - .. -· ···-·- .• ·-·· 

Main f'ipeline Removal Unit Cost ($/ft of trench) ·------·--
$0.85 $0.85 $0.85 $0.85 $0.85 

------·- ' -· -·-·· ... -

Subtotal Trunkline Removal and Loading Costs -- --
$5,525 I $5,015 $10,200 $9,945 $11,220 

- . - - .. . . .. - --

B. Transport and DiSPOsal Costs (NRC-Licensed Facility) 

--

- - .. -- --·-- -· •·· ..... ... . . . -- .. 

1. 3" HOPE Trunkline --··- --·. ·----· ·--· . -· ·--. ·- . - . ·- - ·-. ·-

Piping Length (ft) 
6500 5900 12000 11700 13200 

-----··-·· .. - -- -- --· - ···-··-· . ··- ·-----· -· ·-·--·· ·-· 

Chipped Volume Reduction (ft,/ft) 
0.022 0.022 0.022 0.022 0.022 

----·--·-· -· - --· ------ - .. ·--··-- ·----- ·-

Chiooed Volume (fe) 
143 129.8 264 257.4 290.4 

--·-~-----·--- ... . . .. - ·-· ·-· .. 

2. 10" HOPE Trunkline --·- -- -.. ··---- ·--- ... ---··-·- -· --·· -- ·-· ... .. 

Piping Length (ft) 
13000 u 0 

-----

-- .. -- ·- . ··- --····-··- - ··-
0 0 

. 3 . 0.277 0.277 0.277 
Chiooed Volume Reduction (ft /ft) --·------- ···--------------··- - 0.277 0.277 

Chipped Volume (fe) 
3601 0 0 0 0 

--·--·----· -·-· --·-·-···-· ·--- --- ----·-· ... ··-··· ·- .. ---- ~. 

3. 12" HOPE Trunk.line ------- ·--. ·-----·-
0 11800 24000 0 0 -

Piping Lengtb(ft) ----

Chiooed Volume Reductfon (fe/ft) 
0.293 0.293 0.293 

--
0.293 0.293 

Chinned Volume (ft'} 
0 3457.4 7032 0 0 

·--· 

4. 14" HDPE Trunkline 
--·-· 

0 0 0 23400 26400 
Piping Length (ft) ----

Cbioned Volume Reduction (ft,/ft) 
0.359 0.359 0.359 0.359 0.359 

--

Chinned Volume (ft') 
0 0 0 8400.6 9477.6 

Total Trunkline Chinoed Volume (ft1) 
3744 3587.2 7296 8658 9768 

Volume for Disnosal Assuming 10% Void Space (fe) 
4118 3946 8026 9524 10745 

.. 1----------- '-· 

Transnortation and Disoosal Unit Cost ($/ft') 
$17.19 $17.19 $17.19 $17.19 $17.19 

--

Subtotal Trunkline Transport and Disp0sal Costs 
$70,788 -

$67,832 $137,967 $163,718 $184,707 

Trunldine Decommissioning Costs per Wellfield 
$76,313 ---~ 

$72,847 $148,167 $173,663 $195,927 

Total Trunkline Decommissiooine: Costs 
$666,917 

·--·-

I I 
-···-·· i......-----··- -· - -· ... - -··-

v. Well Houses 90 498 570 151 480 1412 390 

Total Quantity : 
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.lfield B-Welllield C-Welllield D.d ·E-W llfi Id F lfield Buildings & Equipment Removal & Disposal 

! 
Average Well House Volume (fe) 12 5 12 5 12 5 e ie -Welltield H-Wellfield 
A. Removal . . . 12·5 12·5 12.5 12.5 

Total Volume (fe) - --· 1125 --6225 7125 1887.5 6000 Demolition Unit Cost per WDEQ Guideline No. 12 ($/ftJ) $0.152 $0.152 $0.152 $0.152 
17650 4875 

Subtotal Well House Demolition Costs 
- -· --1---.-- $0.152 $0.152 $0.152 $171 ·$946 ____ $1:o~I: $287 $912 

B. Survey and Decontamination $2,683 $741 ____ ,, ___ 
---·-. 

Assumptions: 

I 
·--

!Cost oer Well House 
--· --------

$5 $5 $5 $5 $5 
Subtotal Swvey and Decontamination Costs $450 $2,490 --~85~ .. 

$5 $5 
$755 $2,400 

c. Disposal 
$7,060 $1,950 

-····-·------··-· ··--·--~ --··-· -·----·-·-
Total Volume (cy) 42 231 264 70 222 -·--·- ·--·-······· - .. . .. -·. ----- ··-·- 654 181 
Volume for Disoosiil Assuming 10% Void Space 'cy) 46 254 

---·-· -
290 77 244 ··-- ----·- .... --- ·--·-$-5.45" $5:45 719 199 

Disposal Unit Cost per WDEQ Guideline No.12 ($/cy) $5.45 
~------- $5.45 $5.45 $5.45 $5.45 

Subtotal On-Site Disposal Costs $251 :~:-_-_-.tl~~~l-·-~-~1£~~-
··--· 

$420 $1,330 $3,919 ----- -·- "$872 $1,085 
Well House Removal and Disposal Costs ner Wellfield $1,462 --·---.i--- - -- -- $4,642 $13,662 $3,776 
Total Well Bouse Removal and Disnosal Costs .. - $34,7~ ~~::::__::~: .. .::._·~- .· f __ --~=---==:=:.:.~ - . -·-- ,__ 

I I I I 1-------
Header Houses . -- --------- . -- - ------ . -·-----·-- ... 

· Total Quantity 5 18 20 4 15 42 ---- ··--&--.....--..-·-·· ---- --------·-·-· 15 :J 1600 1600 Average Header House Volume (ft) 1600 1600 1600 1600 ---+-------- ·-·------- "---··------- - 1600 
A. Removal ·-- -··--··---- --·---· - -------··-·--- ... 

Total Volume (ftj) 8000 28800 32000 6400 24000 67200 ·-- ---- ··------· 24000 
Demolition Unit Cost per WDEQ Guideline No. 12 ($/fe) $0.152 $0.152 $0.152 $0.152 $0.152 $0.152 $0.152 '----· - ,...._,Subtotal Building Demolition Costs $1,216 $4,3~~ . ___ $4,8~~ $973 $3,648 $10,214 $3,648 

B. Survey and Decontamination ···---· ·------ -

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

. Subtotal Swvey and Decontamination Costs ---'---· 
$1,000 .. $3,600 -- ---- ·-!~~90 $800 $3,000 $8,400 $3,000 

C. Disnosal ~--L---------- - --- ·--·- ·--···- .. ··-· 
296 1067 1185 237 

·--
Total Volume (cy) ------ --· 889 2489 889 
Volume for Disposal Assuming 10% Void Space (cY) 326 1173 1304 261 978 2738 978 
Disoosal Unit Cost oer WDEO Guideline No.12 ($/cy) $5.45 $5.45 $5.45 $5.45 $5.45 $5.45 $5.45 ·- ·- -----

Subtotal On-Site Disposal Costs $1,777 $6,393 $7,107 $1,422 $5,330 $14,922 $5,330 
Header House Removal and Disposal Costs per Wellfield . $3,993 $14,371 $15,97_~ $3, 195 $11,978 $33,536 $11,978 

Total Header House Removal and Disnosal Costs $95,022 ·--- ,____ 

I I I I r I --- .. 

rOT AL REMOVAL AND DISPOSAL COSTS PER WELLFIELD $113,899 $141,121 .E3~!s14 
~ 

$182,065 $122,692 $530,440 $313,989 

TOTAL WELLFIELD BUILDINGS AND EQUIPMENT I 

REMOVAL AND DISPOSAL COSTS $1,6781020 
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:II Abandonment A-WeJ. B-Wellfield C-Wellfield 
- .. _.eld 

.. 
I l 1 

E-Wellfield Well Abandonment (Wellfields) 
-------- F·Wellfield H-Wellfield ' 

#of Production Wells 27 141 192 # oflniection Wells 45 143 50 319 343 522 138 # ofMonitorimi Wells 91 18 67 307 855 
#of Restoration Wells 78 38 222 

l3 38 ·- -·- ·- 86 134 35 15 81 Total Nwnber of Wells 108 565 ·- ··--- 30 648 189 35 30 A vera~e Diameter of Casing (inches) s ·-5 ~- 566 5 
5 1546 471 

AveraRe Depth (ft) 500 r----- ---·--~ '-· 5 450 . 550 600 5 5 - 550 Well Ab1111dorunent Unit Cost ($/well) $280 $277 --·- ... ··- $284 650 500 
Subtotal Abandonment Cost oer Wellfield $30,267 

.. - -·-- - $287 $284 $156,449 !!_83,773 $290 $280 
Total Wellfield Abandonment Costs $1,166,043 

- ·- - .. $54,234 $160,518 $448,804 -· - -k. .. 
$131,998 I -- ---------.. .. - - .. - ·-·. 

L Waste Dbpo1al Well Abandonment Morton No.1-io Vollman No.JJ-27 
-· ---- ··-·. ··- 1-----

A Well Plue:eing I ~ ---··· - -- ··- .. .. .... .. ···-----

Drill Rig Oneration ($/hr) ---···-cso >-----··---· ·-·· - - -- --···· .. - - ·-150 . ·-----·· 

Nwnber of Hours 
·--·-·- .----------·---··-- ------- -··- ... . -·- ----31 31 

Drill Ri2 Operating Costs ----·-$4-.~§ ----·----- ----- - . --· ___________ '.!.42~~ ---·--·--

Cementimz Costs ~------p,551_0_ -·-- -· .. --~-~,_s_o9 
····· ·-·-· 

- ... ·-Eauioment Transnort Costs -· $1,000 -----· -- ~ l_._QQQ 
·-·------ -. - - - ·--- - -------Well Cap Welding Costs -- .. -·--- $1,000 .... ____ _!~OQg ··-- - -·· 

Brine Makeup lllld Injection Costs ___ __!l200 ~-- -· . ~1?i!_g 
- ...... --- ... ···- ----

Subtotal Well Plugging Costs per Well $15,650 -·- $15~?.2 
... - - --

--· ·-
B. Pumo Dismantling and Decontamination · ·- ... -·-- ··---------~-- ···-- .... ·····- ·- ·-Number of Persons 2 2 

-·-···-·-··· --·- . -------- --- ---- . - --- . . -- - -- ·- . ·-·-·----Number of Pwnps 2 2 ----~---·--- --
Pumos/Dav 0.5 0.5 

-- -· -- -·- - . - ... ··------

Number of Days 4 4 
-------· -·· 

---- ---- '-· 
$((2 ·-·-------- .. . ---- --------$/Dav/Person $112 - .------

$&96 ----------- -Subtotal Dismantling and Decon Costs per Well $896 ----
c. Tubing Strine Disoosal (NRC-Licensed Facility) ----·-·· -- ----

--·-
Lenrzth of Tubing Strimi (ft) 9000 9000 

----- -
·- .. ---- -----·-···· ........ 

Diameter of Tubing String (inches)· 2.875 2.875 - --·. 
Volume of Tubing String (ftJ) 406 406 

--·--···--·-·· --
--··· 

Transoortation and Disposal Unit Cost ($/fl') $17.19 $17.19 
-··- ...... - . -----

···--
Subtotal Tubinrz String Disoosal Costs ner Well $6,971 $6,971 

---·--· ·---· t--------
---·-· 

Subtotal Waste Disoosal Well Ab1111dorunent Costs per Well $23,517 $23,517 ·- . 
Total Waste Disposal Well Abandonment Costs· $47,034 ·-· 

-
I I I I -·-·---

TOTAL WELL ABANDONMENT COSTS $1,213,077 
·-· 
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lield and Satellite Surface Reclamation 
I T T I I --+-A_fB_-W_el_lfi_el_d4- C-Wellfiel~ .. 

F-WeUfield 
D Id E-Wellfield 

H-Wellfield Wellfield Pattern Area Reclamation 
- -··-

----- 31 9 28 $200 100 $200 $200 
--- __ $6,200 $100 $1,800 $5,600 $20,000 

Pattern Area (acres) I I 25 
DiskinwSeedinll. Unit Cost ($/acre) $200 ·25 

-t;S~u-::b--cto;--;ta~l~P-;,;a::;tt:'-:em;-7-;Ar~ea-:--R:..:..ec~l.:...:am=at;=:io:.:n=-:C~o:.:s:::ts:..Jpec:.ir __:W.:.:e:::ll:.:fi::e.::ld:___ __ t------L--_ $5, 000 $100 

:tT;o;=tfal:;;WJ1;:;e~U~~=e=ld~P~a=tt::;e::::m::1tA:=r::::e=:a::R::e:=c=:laj?1:=a::tl=:o=:n:=C::o=:11St11~=======±==---___ -__________ --.L+-___ -____ -_~s~-~-·60_0 _ ·- .=-_---~ _·-. ~ __ -___ -,_-. __ -. -----~;~;~;t~~~~~~~~:~t::::~:::~~f~~::~~=$~5g,o~o@o 
Wellfield Road Reclamation I -

-+--r-----------.J..-----1-------1------------ -·-·-·--· .... -- - ·--- - ··- -

/=:-A~_-:R=
0

:~:..:_L-~=~:
0

~ili-n:..:_s_~=f=~=~-
0

-~:..:_1-:=:_1-!:..:_
0

-~=:=!_:~-~:7:0:..:..o-~:·~ft-\~
9

:..:_9=7==~=======~----_-_-_-_-__ -_-_-_=~-------_-j~~- -· i1.J/~:-.. -.------~i2~_-4r~~~~~~~;;j~~~~~~~~~~±~~~~~~~-J 
!Wellfield Road Reclamation Unit Cost($/IOOO ft) $580 $- 0 

~-~Su_b_~~ta_I:..:..P_re_-:..:..19:..:_9_7_W_cl:..:_lfi:..:_~:..:..W:..:..R:..:_o:..:_a~d~R=~~~=m=a=ti~oo~C_oo~~~-~-------~--~~~ -~~----~$f~~~~~~--~~~--~~~----~~$OO 
B. Road Construction After January I, 1997 __ 

!Lenllth of Wellfield Roads (1000 ft) ' --0 -- - -- .. o ·- -- ---·---:
0
nt------;J------i------

1Wellfield Road Reclamation Unit Cost ($/1000 ft) ___ _ -~==~~~ ~~-=-~::_~-_$299 · · $2 99 · ------$~2;c9;o9t-----:.~~---_!:_~----~6 
·Subtotal Post-1997 Wellfield Road Reclamation Cos~-- ____ ·-·- -----· _->- . ___ $0 ·· $() -------q;,$0()f-----~~---~~~------$_2_9_~ 

SubtotalRoadReclamationCostsperWellfield _____ --------·- _ ... -!?.?oJ.~ · ·$6,5 54 ---·---~$:TJ1,3t9~2 r--a;;;-~~----,,~~k---j$~l~,7~9_:4 
Total 'Yell~eld Road Rfclamation ~osts --=-=-==t:_-~ =-~=.--:--:- .- -·· .. -·- _~!}~.'!~ ___ -- _-·~=-::::-;;;;;;;f;;;;=~~~~~t==========t=====-~-$-\·.:?94 

~TOTAL SURFACE RECLAMATION COSTS PER WELLF~_!,P -·-- ____ --~-- -----~}2~?~J6 $12.754 - $3,192 
>TAL WELLFIELD SURFACE RECLAMATION COSTS $77,548 -. -. - ----·----'---r-~"..:..:'...!~~-2:'::!.!:.~L-~$~62_,7;:9~4 

• Satellit~ Ar~a Reclama~on --~~ _:_ __ -·_-_-_---~ ,.S:;-,~-lli-.t~-N~-:1- Satdi;i~:~o:·~- - ~:t~=rn=·t=e::..::N=o=.J=t===---+-----.:l--____ j 
l -·-- ----------··----·---· --- -:..._:..:_:_:=--r---t--_J _____ _ Assumptions: 

Area of Disturbance" (acres) - . ------! .. ··- - - ·· ·· -l ·-----11t------+-----L----_J 
-~---'1---+--------'---'--,,___---+-----+---------·- ---··--··--- .. - ---
--L--1-i.:.A::..:.v.:.er:.:a£~e-=-=D~epc.:th=-:..o=--f S=--tr=--i.LLooe_d:..:_T~o~pso:..:.il:...c(~ft::...) --!------+---------~-----!. ___ . _ . __ (!.~ 7 --- ---- -6-_f.6:771----+------L----

Surface Grade: Level Ground 
AverageLengthofTopsoilHaul(ft) ·-·----lOo(J ----·- - --·-5-0U[ ________ 500 

A Rippin20verburden with Dozer - - - - ·-- -- -- · - --------t-------1------l.. ____ -··. __ _ 
!Rinoin~ Unit Cost per WDEQ Guideline No.12, App.I I ($/acre) --- -----15s-r6i --- · ---$.ss 1~67 - · -----q:$5~sil1t..6:77t-----+-----~------

Subtotal Ripping Custs $58i -- .. ··· - --$582 -------;$q;;5:08:;;-2r----+-----l---·-
·--·--·---·- --- ---------i----+----l ______ _ B. Topsoil Aoolication with Scraper 

[Volume of Topsoil Removed (cy) 1613 ------·- .... lo.8i ----11f1osQ-:1if------+-----J------ -·-. 
-!Aoolication Unit Cost per WDEQ Guideline No.12, App.C ($/cy) $0.60- -- - ·$0.60 ---- ----:$o;i0'-.6-UO;t-----+-----l----·-· - ··-

_ ___j _ __._-1-S-u-bt.L-o-'-'ta~l:..:..T-oo_s_o_il_A_1.o-oli-ca-t-io_._n_C_o_s_ts--'"'-~----... ~~~~~---+-----$-9-68--1---·-- --· ------$649 ·-- -- ---·-1i$;-;:6~49nt"-------l------l---- · - ····· 
_ __J_...J.C--l. -=D=is:..:c=in==-ga:..:nd~S:.:ee=--d=-=~-u:::.::..:..:..=:....=--::..:.:::..:_:..:__-1-_---1--------+------+--- ···--- --· ··----=:....:...:...t-----+----_J__ ___ --··-·. 
----l.-.i.=.:.~::.:;::ID:s;is!..:c:::in=-=-ii/S:.:ee-=di=. n~gU-ru-_t_C_o1-st-($-/a-c-re-)-+-----+------+----=$2::-:o:-::ot------$-20011-----;;;:$2:;;:0;;:;-0t-----j-----l--- --·-

Subtotal Discing/Seeding Costs ·----~ -·---$-2-00--+---- --$200 --·--;;;;$2,-;0;;;0-t-----+------1-------1 
--4-~S-u~b-=to=ta:.:l~S=urfi:-=.:ac=e=R~e~c~la:...:m_a:...:tio~n=-=C-o=--s:...:IB_pi_e_r~S-at-el~li~te------r------r---~$~1.~7~50::t-----q:$~I,A413~1:---~$~!~,4~3~lt------l-----_J_ _____ _ 
--l-T_o_:taL:::J:::S;::a:::te.::ll::.it.::e=B::u:.:il:::d..:in=g:.:..A=re::.:a=R.:.:e:::..c..::.la..::.m.:..:..:...atiL"o....:n_:_:.C:..:..o:..:..st~s --------j------i--~$:-4:'-,6::-:1:-:2:-t---- ------- '-·------'--t-----+-----l------ ·-· ·· 
--~:::=:~:::::::.:,:::...:::.=:::==-,1=-.:.:.:..:=-=:;=.1=;:.....:~;,.1----r--------j:---------r--_-__ -_-_ -. _-_- ~==-:-.. ·-------t-----+-------+---- -· ··-
TOTAL WELLFIELD AND SATELLITE SURFACE RECLAMATION COSTS $82,160 ---t-----+------L----------
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MisceUaneoll.!! Reclamation I \ 
I 
I 

I I I ' 
---- --1 

I. CPF/Ollice Area Reclamation ·--1 Assumptions I 
Concrete, asphalt, and building material used to backfill low areas 

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

-· 
CPF /Office area = 10 acres 

--· 
IA Ri iping and Hauling Asphalt ' 

.45.sumptions I 
- - -

Average haul distance (ft) 500 --
Surface 11nde (%) 0% 

Averai?e Thickness of Asphalt (ft) 0.5 

Surface Area (acres) 3.4 

Ripping Unit Cost.per WDEQ Guideline No.12, App.I ($/acre) S418.80 

Volume of Asphalt (cy) 2743 
-

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

Total Asphalt Rippin/? and Hauling Cost $2,795 
B. Borrow Cover J 

I. To ~soil Removal/Rep! a cement 

Assumntionsj 

ISuiface area of borrow area (acres) 3 

i /Six inches of topsoil removed and replaced at borrow area 
Volume of topsoil (cy) 2420 -
Topsoil Removal/Replacement Unit Cost (S/cy) $1.00 : 

I To!al Topsoil R.:moval/Replacemrnt Cost $2,420 : 
' ;2. Borrow Application ' 

-· 
: 

I 1 Assumptions; 
----

: l ! I .. 
: I i : 1Final borrow cover depth will range from 0 to 4 ft. average= l 11 ----- ·---- -· 

I , ! Average haul distarn:e = I 000 fl_:_ ' ! 

I : Surface grade ("'•) O~/oi I 
--

; : I 

! ! ; Borrow Volume (cy) 16133! l I ! 'Borrow Cover Unit Cost per WDEQ Guideline ~o.12, App.C (Sicv) S0.60 
! Total Borrow Application Cost ; : S9.680 I 

I 

Total Borrow Cover Cost i ! $12,100\ 
c. Discin~Seeding I ! ! I 

I I 
j Assumptions I I I I 
I Includes discing/seeding of borrow area (3 a.cres) I 

Surface Area (acres) l 13 
Discing/Seeding Unit Cost ($/acre) : I $200 

Total Oiscing/Seeding Costs I I ! S2,600 

-bl CPF/Offi~ Ana Ru""''""" : i Sl 7,495 
I 

cess Road Reclamation CPFIOflice Ana Satellite No. l Satellite No. 3 Vollman No. 33-27 
Asswnptions I 

CPF/Office Area Road is pre-law (no topsoil aoolied) r 

Swface grade I 5% 0% 0% 0°1
0 

Length of road (miles) 2.5 3 I l 
Aver~e road width (ft) 25 30 30 25 

B. Ri 1ping and Hauling Asphalt 

As.sul1UlliOllS I 
Average haul distance (miles) 1.25 0 0 0 

Average Thickness of Asphalt (ft) 0.5 0 0 0 

A.'>llhalt Surface Area (acres) 7.6 0.0 0.0 0.0 

R.iroiru! Unit Cost per WDEQ Guideline No.12, ADD.I (S/acre) $418.80 $418.80 $418.80 $418.80 

Volume of Asphalt (CV) 6111 0 0 0 

Hauling Unit Cost oer WDEQ Guideline No.12, A llll.C (S/cv) $1.61 $0.00 $0.00 $0.00 

Subtotal Asphalt Ripping and Hauline Costs $13,012 $0 $0 $0 

B. Gravel Road Base Removal 

AssulllDtions I 
Averai?;e haul distance (ft) 0 1000 1000 1000 

Gravel Road Base Width (ft) 0 14 14 10 

Gravel Road Base Area (aides) 0.0 5.1 1.7 1.2 

Average Road Base DeDth (ft) 0 0.5 0.5 0.25 

Volume of Road Base (I::'/} 0 4107 1369 489 

Removal Unit Cost oer WDEQ Guideline No.12, Aoo.C (S/cy) $0.00 $0.60 $0.60 $0.60 

Subtotal Gravel Road Base Removal Costs $0 $2,464 $821 $293 

C. RiooiM Owriiurden with Dozer 

Overliurdm Surface Area (aaes) 0.0 l0.9 3.6 3.0 

Riroiru? Unit Coot oer WDEQ Guideline No.12, App.II (S/acre) $581.67 $581.67 $581.67 $581.67 

Subtolal R.iooin<> Overburden Costs $0 $6,345 $2,115 $1,763 

MISC REC 
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i i 
Misc elllllleous Reclamation I 

D. Topsoil Application - I 

Asrumptions . 
-·. 

I Average ha.ul distance (ft) 0 5000 1500 lSUO 

Topsoil Surface Area (ft2) 0 475200 158400 132000 
'Deoth ofToosoil (ft) 0 0.5 0.5 o.: 
Volume ofToDSOil (cv) 0 g8oo 2933 244.\ 
Toosoil Unit Cost per WDEQ Guideline No.12, Ai IO.C ($/cy) $0.00 Sl.27 $0.69 $0.69 

Subtotal Toosoil Application Costs $0 Sll,176 $2,024 $\,687 
E. Di.scim?/Seeding I 

'As.rumotions I 
Surface Area (acres) 7.6 10.9 3.6 3.0 
Discinw'Seeding Unit Cost ($/acre) $200 $200 $200 $200 

Subtotal Disciru!/Seeding Costs $1,515 $2,182 $727 $606 
Subtotal Reclamation Costs oer Access Road $14,527 $22,167 $5,687 $4,349 
Total Accrss Road Reclamation Costs $46,730 

-
SATZ to SA1'1 SA a.> to SATZ 

III. Wastewater Pineline Reclamation WW Pipeline PSR 
A Pipeline Removal and Loading 

Len~ ofHDPE Pipe Trench (ft) 24000 22000 
Ma.in Pipeline Removal Unit Cost (S/fi of trench) $0.85 $0.85 

Subtotal Pipeline Removal Costs $20,400 $18,700 
Pipeline Tran.m<>rt.ation and Disposal (NRC-Licensed Facility) 

Pipe Diameter (inches) 3 4 
Chipped Volume Reduction (ft'ift) 0.022 0.032 
Subtotal Volume of Shredded PVC Pipe (ft') : 528 704 
Transportation and Disoosal Unit Cost (Sift') I $17.19 $17.19 

Subtotal Pipeline Disoosal Costs I $9,076 $12,102 
C. DiscinwSeeding I : i ! --

--· 
As.mmptions: j -

! 
.. 

Width of Pipeline Trench (ft) I 10 10 l - -
Area of Pipeline Trench (acres) i ; 5.S 5.1 

I Discing/Seeding Unit Cost ($/acre) I ! S200 $200 ! 

Subtotal Discing/Seeding Costs I Sl,102 $l,010 
Subtotal Reclamation Costs oer Pipeline I $30,578 $31,812 
Total Wastewater Pi(¥!line Reclamation Costs S62,390 

----

[V. Radiwn Settline Basin Reclamation I East Radium Pond West Radium Pond 

A Soil Sampling and Monitoring 

- Nwnber of Soil Samoles 15 l5 

$/Samnle I I I $60 $60 

Subtotal Soil Samoling and Monitoring Costs $900 S900 

B. Liner/Subsoil Removal and Disposal 

Assumptions: I 
Clay liner and subsoil constitute by-product material 

Thi~ of clay liner(!\) 0.25 0.25 

Thickness of contaminated subsoil ft) 0.25 0.25 

Removal and Loadiru!. Unit Cost based on engineer's design 

lrcoort and Cat Performance Handbook 

Width of Pond (ft) 90 90 

I Lw!th of Pond (ft) 160 160 

Suri'ace area oftiond (ft
1

) 14400 14400 

I. Removal and Loading 

Volume of Clay Liner (cv) 267 267 

Clay Una- Removal and Loading Unit Cost ($/cy) SJ $3 

Subtotal Liner Removal and Loading Costs $&00 $800 

2. Transool1ation and Disposal 

Volume of Clay Liner (ft1
) 7200 7200 

Tra.tlSPOCtation and Disoosal Unit Cost (Sift') $6.67 $6.67 

Subtotal Liner T ·on and Disoosal Costs $48,024 . $48,024 

Subtotal Liner Removal and Disoosal Costs $48,824 $4&,824 

c. To ~I Anolica.lion I 
Asmmmticns: I .-

Area of surface disturllance <ft') 37500 37500 

Average thickness oftoosoil (ft) l l 

Aver-&l!e haul distance (ft) 2000 2000 

Sudiace l!r8de (%) 0-~ 0% 

Volume ofToosoil (cy) 1,389 1,389 

Tomoil UnitCOst oer WDEO Guideline No.12 Aoo.C ($/cv) $0.78 $0.78 

\ 
n ___ '>rl nf11> MISC REC 



Miscellaneous Reclamation I I 

---
Sublolal T Ol!SOil AWlication Costs $1,0BJ Sl,083 ! 

D. Discim?/Seediru! ·I 
-·-

Assumotions: I 
I Area of surface disturbance (acres) l l 

Disciru?/Seeding Unit Cost ($/a.ere) $200 $200 

Subt<llal Discing/Seeding Costs $200 $200 

Sub!otal Reclamation Costs oer Radium Pond $51,007 $51,007 

T ofaf Rad.iwn Settting Basin Reclamation Costs H02,014 
I I l I ·-

v. Purge Storaee Reservoir Reclamation PSR-1 PSR-2 
--

A. Soil Sampling and Analysis Costs $3,000 $3,000 

B. Leachate Collection System Removal Costs $5,000 so 
C. TcosoiVSumoil Am>lica:tion 

Asoumntions: I 
)Average haul distance (ft) 1000 150 
I Surface grade(%} 0% 0% 

Volume ofTopsoiVSubsoil (cy) 83000 74000 

TopsoiVSubsoil Unit Cost oer WDEQ Guideline No.12, App.C ($/cv) $0.60 $0.00 
TopsoiVSubsoil Unit Cost oer WDEQ Guideline No.12, App.E ($/cy) $0.000 0.174 

Subtotal TODSOiUSubsoil Annlication Costs oer Reservoir S49,800 $12,876 

D. Discing/Seeding I 
~ -·~_,_, 6 32 

Discing/Seeding Unit Cost (Sia.ere) $200 $200 
Subtelal DiscinwSeeding Costs $1,200 $6,400 
total Reclamation Costs per Reservoir __._________ $59,000 $22,276 

Total Purge Storage Reservoir Reclamation Costs I SSl,276 
' ' 

VI. Irrigation Area Reclamation i ' ! (rrigator No. IA lrrigator No. lB Inieator No. Z 
-

' 
A. lrri!!3l.ion Equipment Removal Costs l I --

S2,000 $0 $2,000 
B. Plowing I I 

~umplions: ! ! 

I I Plowing Unit Cost (Sia.ere) 
----····-~ 

$30 $30 
·-

: $30 
Inigation Area (a.er~) I ---------t 

55 55 116 ; ' ' -
Number of Cultivati,9ns ' 2 2 2 

Subtotal Plowine OJsts I I i $3,300 $3,300 $6,960 
C. Disciru!ISecding I i -

Discing/Seeding Unit Cost ($/acre) I $200 $200 $200 
Subtolal Discin2'Seeding Costs I $11,000 $11,000 $23,200 

Subtotal Recl.ama1ion Costs oer lrrigation Area $16,300 $14,300 $32.160 
Total lniptioo Area Reclamation Costs 562,760 

..... ,..m .. c.u ............. 
As.wmptjons: l 

Each cell is 100 ft (width) by 100 ft (lemrth) by lO ft (depth) 
Volume of each cell, discounting side sloves (cy) 3704 
Surf.ice area disturbance associared with each cell (acres) I 
Averaf!.11 haul distance (ft) 500 
Sllifao: l!r&de (%) - 0 

A. Toosoil/Subsoil Amlicatioo 

TOlllSOilfSubooil Unit Cost oer WDEQ Guideline No.12, Aov.C ($/cy) $0.50 
Too.oil/Subsoil Application Costs ver StoraKe Cell Sl,852 

B. D" - I 
Discinw'Seediru? Unit Cost ($/acre) $200 

SubtUI Di.scinWSeeding Costs .. S200 
Subtotal Reclamation Costs Del" Storage Cell $2,052 
Total Number ofStorag.e Cells 5 
Total DriillM Fluid StoraJ!'e Cell Reclamation Costs Sl0,260 

VJll Delineation Drillhole/Mud Pit Reclamation 
Assumlltions: l ---

Total number of delineation drillholes 850 
Percent.age of drillholes that need bentonite in top 100 ft 20% 
Bmtonite chitls. laboc, and seediru? costs ($/drillhole) $160 
Total number of mud pits that need backfilling with backhoe 40 
Mudoit reclamation cost (S/mudpit) $30 
Area of surfai;e dislwbancc I acres) 2 

A. Delineation Drillhole Top Otf S27,200 
B. Mud Pit Baddlll~ I Sl,200 
c. 

, __ - I 
DW:in 

.. 
Unit Cost (SI a.ere) $200 
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M.iscellaneollll Reclamation I I I 
I 

l 
I Subtolal Discing/Seeding Costs I I $400 

---~-·-·· 

- ... 
Total Demeation Dritlhole/Mud Pit Reclamation Costs $28,800 

I I I I 

IX. Euon Solvent Extraction (SX) Pond Reclamation 

Assumotions: I I I 
Pond dimensions are 55 ft (width) by 130 ft (length) by 7 ft (depth) 

Liner and sludge constitute by-product material 

Soil beneath liner is not contaminated I 
·--

Average thickness ofliner and sludge (ft) l 
Backhoe operation unit cost = $45/hr not includin operator) 

Volume of By-Product Material (ft1) 7150 
A Removal and Loading 

l. Equirunent I 
Number of Backhoes I 
ft'lhr I 300 
Number of Hour; 24 
$/hr/Backhoe 45 

Eaninment Costs I $1,073 
2. Labor! I 

Number of Pen;ons 1 
Number of Hour.; 24 

$/hr/Person I $14 
Labor Costs I $334 

Total Removal and Loarling Costs $1,407 
B. Transportation and Disposal (NRC-Licensed Facility); ! 

ITransp<>rtation and Disposal Unit Cost (Sift') ' : $17.19 
Total Transportation and Disposal Costs i ! 5122,909 

Total Enon SX Pond Reclamation Costs ' 
-<-----

I Sl24,316 
I 

x. Reveeetalion of Euon Redaimed Lands : I ! 

I ------ --
As.su1111>tions: I 

' i 
-· 

IReieec!ing potential ueas of erosion ($;acre) S200 
- Surface Area (acres} I I I 217 

-
- -

Total Enon Reclaimed Lands Rengetation Costs I 543,400 I 

i 

TOTAL MISCELLANEOUS RECLA.\.fATION COSTS ! --· 
S579,441 

) 
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• 

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 
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= $ 0.177 
= $ 0.021 
= $ 0.019 
= $ 0.097 

= $ 0.31 
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GROUNDWATER SWEEP (GWS) 

Assumptions: 
1. All 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 $0.03/1000 gallons 
6. Process sampling and analysis costs estimated at $0.03/1000 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 

5 gpm 60 min hp kwh 
= $ 0.373 

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 

400 gpm 60 min hp kwh 
= $ 0.019 

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 

UC-GWS 



• 

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% permeate/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 $0.31/1000 

gallons 
7. The 20% reject is disposed at irrigation facility with a 20 hp pump at actual cost of 

$0.019/1 ooo 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 

RP.vised December 1998 

= $ 0.17 
= $ 0.26 
= $ 0.15 
= $ 0.26 
= $ 0.37 
=$ 0.019 

= $ 0.0628 

= $ 0.004 
= $ 0.03 

= $ 1.33 
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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 

OTAL CHEMICAL REOUCTANT COSTS PER PATTERN 
=$ 245 

.-· 
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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 8,000,000 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 1000 Gallons = $ 2.73 
Scale Inhibitor = $ 1.20 
Corrosi<?O Inhibitor = $ 1.16 
Oxygen Scavenger = $ 0.37 

TOTAL DEEP WELL INJECTION COSTS PER 1000 GALLONS = $ 4.60 
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WELL ABANDONMENT 

Assumptions: 
t. 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. 
4. 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 

to operate. 
5. 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 

Drill Rig 
1.25 hours X S 110 per hour 

Cementer/Tow Vehicle 
0.5 hours X $ 20 per hour 

Labor 
5 man X 

hours 
Materials (Fixed Cost) 

1 hole X 
plug 

$ 15.00 per man 
hour 

$ 1.75 per hole 
plug 

Total Fixed Costs 

Materials (Variable Cost) 

=$ 22.50 

=$ 137.50 

=$ 10.00 

=$ 75.00 

=$ 1.75 

=$ 246.75 

1 sack plug gel X $ 6.70 per =$ 6.70 
per 100 feet sack 

Cost per Well per Uni! of Average Depth 

Oouictlf'i f°)P.r.P.mber 1998 

Well Depth (ft) 
450 
500 
550 
600 
650 

=$ 277 
=$ 280 
=$ 284 
=$ 287 
=$ 290 
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FIVE YEAR MECHANICAL INTEGRITY TESTS (MIT) 

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 
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MAIN PIPELINE REMOVAL 

Assumptions: 
1. Trenching with trackhoe at 1500 ft/day 
2. Pipeline extraction and backfilling with trackhoe at 1500 fUday 
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 
8. 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 =$ 0.43 
week 5 days 1500 ft 

Fuel 
$ g x 8 hrs x 2 days =$ 0.10 
hour 1 day 1500 ft 

Labor 
Trackhoe Operation 

$ 15 x 8 man hrs x 2 days =$ 0.16 
man hr 1 day 1500 ft 

Pipeline Extraction 
$ 15 x 16 man hrs x 1 day =$ 0.16 

man hr 1 day 1500 ft 

MAIN PIPELINE REMOVAL COST PER FT OF TRENCH=$ 0.85 
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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 requires. 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 dals =$ 0.10 

week 5 days 3000 ft 

Fuel 
$ 9 x 8 hrs x 2 days =$ 0.05 

hour 1 day 3000 ft 

Labor 
Backhoe Operation 

$ 15 x ·a man hrs x 2 days =$ 0.08 

man hr 1 day 3000 ft 

· Pipeline Extraction 
$ 15 x 16 man hrs x 1 dal =$ 0.08 

man hr 1 day 3000 ft 

MAIN PIPELINE REMOVAL COST PER FT OF PIPE =$ 0.31 
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WELLFIELD ROAD RECLAMATION 

Assumptions (Roads constructed before January 1, 1997): 
1. Gravel road base removed at cost of $0.60/cy/1000 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 $33.27/acre (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 ~ 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 tt2 acre 
Grading Costs per 1000 ft of Road 

1000 ft X 25 ft X 1 acre X $33.27 = $ 19 
4.356E+04 tt2 acre 

Topsoil Application Costs per 1000 ft of Road 

1000 ft X 0.67 ft X 25 ft X cy X $0.60 = $ 372 
27 ft3 cy 

Discing/Seeding Costs per 1000 ft of Road 
1000 ft X 25 ft X 1 acre X 

4.356E+04 tt2 
$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 (WOEQ Guideline No. 12, Appendix P) 
3. Grading of scarified roads prior to topsoil application at cost of $33.27/acre (WOEQ Guideline No. 12, Appendix G) 
4. Topsoil applied at cost of $0.60/cy/1000 ft (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 $200/acre is based on actual contractor costs 

Scarification Costs per 1000 ft of Road 
1000 ft x 20 ft- x 1 acre x $30.51 

4.356E+04 ft2 acre 
Grading Costs per 1000 ft of Road 

1000 ft x 20 ft x 1 acre x $33.27 

4.356E+04 tt2 acre 
Topsoil Application Costs per 1000 ft of Road 

1000 ft 20 ft 1 cy x 0.40 ft x x x $0.60 

27 tt3 cy 
Discing/Seeding Costs per 1000 ft of Road 

1000 ft x 20 ft x 1 acre x $200 

4.356E+04 tt2 acre 

TOTALWELLFIELD ROAD RECLAMATION COSTS PER 
1000 FT OF ROAD (AFTER JANUARY 1, 1997) 
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=$ 14 

=$ 15 

= $ 178 

= $ 92 

= s 299 
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TRANSPORTATION AND DISPOSAL 

Assumptions: 
1. Based on actual 1997 costs for transportation to and disposal at an NRC-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 /ft" + 

Disposal 
$15. 75 /ft.l = 

Type of Waste: Soil, sand, and demolished concrete 

Transportation 
$1.44 /ft

3 + 

Disposal 
$5.23 /ft

3 = 

o .... ,,,,. '1.A nf 1.n 

Total 
$17.19 /ft3 

Total 
$6.67 /ft

3 
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DISKING/SEEDING 

Assumptions: 
1. Based on actual contractor costs 

TOTAL DISKING/SEEDING COSTS PER ACRE = $ 200 

• 
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Abbreviations/ Acronyms 

$ 
$/I(gal 

avg 
ft 
ft2 
ftJ 
gal 
gpm / 
H&S 
H2S 
H2S04 
HCI 
Hp 
Kg al 
Kwh 

PY 
reqm't 
RO 
WDW 
yd3 
yr 

Dollars 
Dollars per I 000 gallons 
average 
feet 
square feet 
cubic feet 
gallon 
gallons per minute 
Health and Safety 
Hydrogen Sulfide 
Sulfuric Acid 
Hydrochloric Acid 
Horsepower 
1000 gallons 
Kilowatt-hours 
Caustic Soda 
Outside Diameter 
personal protective equipment 
Pore Volume Estimate 
requirement 
Reverse Osmosis 
Waste Disposal Well 

cubic yards 
year 
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