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Department of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

Mr . Terry Husseman, Assistant Director 
State of Washington 
Department of Ecology 
Mail Stop PV-11 
Olympia, Washington 98504-8711 

Dear Mr. Husseman: 

HANFORD WASTE VITRIFICATION PLANT 

In your letter of January 9, 1989, you requested additional information to 
support your review of the Hanford Waste Vitrification Plant (HWVP) relative 
to its qualification as an interim status facility under the State Dangerous 
Waste Regulations (WAC 173-303). The information you requested is provided 
in the following attachments: 

Attachment 1 - Describes the nature and extent of contractual obligations 
for HWVP design and construction; also describes the monetary 
losses which would be incurred should these contracts be 
cancelled or delayed. The obligation and cost data are as of 
December 1988. 

Attachment 2 - Describes the activities associated with HWVP construction 
which had occurred prior to November 27, 1987. 

Attachment 3 - Provides the detailed cost estimate for the total project 
cost; also provides a detailed description of the costs 
incurred prior to November 27, 1987. 

Attachment 4 - Provides the responses to Questions 6 and 7 of your letter of 
January 9, 1989. The availability of comparative cost estimate 
alternatives and additional information on high-level tank 
wastes is explained. 

We appreciate your commitment to provide the necessary support to allow 
construction of the HWVP in a timely manner. 



Mr . Terry Husseman -2- APR 1 9 1989 

It is our intent to provide you with the necessary support to ensure that 
the construction and operation schedules for HWVP are not impacted. If you 
need any additional information to support your review, do not hesitate to 
contact Ms . M. J. Anthony of the U.S. Department of Energy, Richland 
Operations Office on (509) 376-8375 or Mr. H. E. McGuire of Westinghouse 
Hanford Company on (509) 376-1400. 

ERD :DLD 

Attachments 
1. · Contractual Obligations 
2. HWVP Construction Activities 
3. Detailed Cost Estimates 
4. Responses to Questions 6 and 7 

cc w/ atts: 
P. T. Day, EPA 
C. E. Findley, EPA 

Sincerely , 

t.A . ~ 
E. A. Bracken, Acting Director 
Environmental Restoration 
Richland Operations Office 

-~&~~r:~ 
R. E. Lerch, Manager 
Environmental Division 
Westinghouse Hanford Company 
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A. Background Information Concerning DOE's Contractual Obligations for the 
Hanford Waste Vitrification Plant 

A fundamental goal of the U.S. Department of Energy, Richland Operations 
Office (DOE -RL) is to end present interim storage practices for defense 
wastes and to provide for permanent disposal. To achieve this goal 
DOE -RL has established as an objective that high-level waste be 
immobilized prior to shipment to a geological repository. The Hanford 
Waste Vitrification Plant (HWVP) project has been established to 
accomplish this objective . The goal of the HWVP is to vitrify pre­
treated waste in borosilicate glass, cast the glass into stainless 
steel canisters, and store the canisters at the Hanford Site until they 
are shipped to a Federal geological repository . 

Kaiser Engineers Hanford Company (KEH) completed a Preliminary Conceptual 
Design in fiscal year 1986. Fluor-Daniel, Incorporated, of Irvine , 
California, was selected by DOE -RL to perform a Reference Conceptual 
Design (RCD), with options. The RCD effort was initiated in April 1986 
and completed in June 1987. An Advance Conceptual Design (ACD) was 
initiated in May 1987 and was completed in January 1988. Preliminary 
Design began in January 1988, and will be followed by detailed design , 
procurement, plant construction, and plant start-up operations . 

B. Description of Contractual Obligations Between DOE l Its Contractors 

1.0 THE FLUOR-DANIEL, INC. CONTRACT [No. DE-AC06-86RL10838] 

1. 1 STATEMENT OF WORK SUMMARY 

The Fluor-Daniel contract is a cost-reimbursement architect­
engineer (A/E) agreement. Under this contract Fluor-Daniel is 
responsible for the quality, technical accuracy, cost 
effectiveness, coordination, and development of design 
drawings, specifications, cost estimates, schedules, and 
other services as required. Contract options include ACD, 
Definitive Design, engineering services during construction 
and engineering and inspection services during construction. 

Fluor-Daniel has completed RCD, ACD and is presently working 
on Preliminary Design Phase I of Definitive Design. 

~ -
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1.2 ADVANCED CONCEPTUAL DESIGN (May 1987 - January 1988) 

The ACD resulted in a summary report that collected the 
individual topical reports covering the items of work 
performed. 

The A/E used the following principal objectives in the 
development of the ACD for the HWVP. 

o Design the facility with an operational life of 40 years 
considering normal maintenance is provided. 

o Meet project technical requirements as imposed by the 
baseline documents. 

o Provide the minimum construction cost consistent with 
operational, environmental, security, safety requirements , 
and acceptable life cycle cost analysis. 

o Meet safety, security, energy, and quality assurance (QA) 
requirements imposed by the baseline documents. 

o Meet applicable federal, state, and local requirements. 

1.2.1 Scope 

The process key diagram, melter, melter-turntable, 
slurry frit blaster, and canister closure designs were 
provided by the operating and engineering contractor 
(O&EC). The A/E was to integrate these designs into 
the ACD, including design of necessary support 
structures and facility interfaces. 

The O&EC will provide the design and equipment concepts 
for the feed preparation, melter feed, melter off-gas 
systems, and the canyon crane that was incorporated 
into the design by the A/E. Additional system 
information will be ·provided by the O&EC as the design 
proceeds. 

1.2.2 Basis of Design 

The HWVP technical baseline requirements for the ACD 
were established by the latest revision of the 
Functional Design Criteria (FDC) (SD-HWV-FDC-001), and 
the Technical Data Package (TOP) (SD-HWV-DP-001), 
including approved changes. These documents will 
remain in effect for the life of the project, and are 
subject to the provisions of the change control 
procedure included in the Project specific procedures . 
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The RCD report was used as a reference for the 
preparation of the ACD. 

1.3 PRELIMINARY DESIGN WORK (October 1988 - Present) 

The A/Eis to perform Preliminary Des ign in sufficient det ai l 
to firmly fix the project scope, design features and concept s 
including the process, mechanical, electrical, heating, 
vent i lation, and air conditioning (HVAC), instrumentation , 
supporting systems designs, building configuration , total 
est imated cost, and schedule for complet i on of the HWVP 
Project . 

The A/Eis using the following objectives in the development 
of the Preliminary Design for the HWVP: 

o Meet project technical requirements as imposed by the 
ba~eline documents 

o Provide the minimum construction cost consistent wi th 
.operational, environmental, security, and safety 
requirements, and with acceptable life-cycle cost analysi s 

o Meet safety, environmental, secur i ty, energy, and quality 
assurance (QA) requirements imposed by the baseline 
documents 

o Meet applicable federal, state, and local requ i rements . 

1.3.1 Scope 

The A/Eis consi~ered the responsible design 
organization as defined in the American National 
Standards Institute/American Society of Mechanical 
Engineers (ANSI/ASME) NQA-1, Supplement 3S-1 , Section 
2, excluding design furnished by the O&EC, via baseline 
documents and design media. 
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The process key diagram, feed preparation, melter 
feed, melter and turntable, slurry frit blaster , and 
canister-closure equipment designs are incorporated in 
t he technical baseline provided by the 0&EC. The A/E 
shall incorporate these designs, including 0&EC-approved 
modifications, design of necessary support st ruct ures 
and facility interfaces, into the Preliminary Desi gn . 

The 0&EC will provide the des ign and equipment concepts 
for the melter off gas, process vessel vent , and canyon 
crane systems that will be incorporated into the design 
by the A/E. Additional system i nformation will be 
provided by the 0&EC as design proceeds. 

The A/Eis responsible for ensuring that the overall 
HWVP design, including design furnished by the 0&EC , 
meets all of the project baseline design criteria . 
Any changes recommended by the A/E to the 0&EC-supplied 
design shall be submitted to the 0&EC for review and 
approval . 

1.3.2 Basis of Design 

The HWVP technical baseline requirements for the 
Preliminary Design are established by the latest 
revision of the FDC (SD -HWV -F0C -001) and the TDP (SD­
HSV-D0-001) , including approved changes . These 
documents will remain in effect for the life of the 
project and -are subject to the provisions of the change 
control procedure included in the HWVP project -specified 
procedures . The RCD and the ACD work shall be used as 
a reference in preparation of Preliminary Design . 

1.4 EFFECTIVE DATE 

The Fluor-Daniel contract was awarded on February 26, 1986 , 
and has a period of performance scheduled to extend through 
June 30, 1990. Execution of all existing options will extend 
the contract through start-up of check-out and turn -over to 
operations. 
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ARCHITECT/ENGINEER SCHEDULE 

Service Start Complete 

Reference Conceptual Design 4/86 6/87 

Advanced Conceptual Design 5/87 1/88 

Definitive Design: 
Phase I Preliminary Design 1/88 6/90 
Phase II Detailed Design 1/90 6/93 

Engineering Services During 
Construction 7/91 6/98 

Engineering & Inspection Services 
During Construction 7/91 6/98 

OBLIGATION OF FUNDS 

The total amount obligated under the Fluor-Da~iel contract to 
date is $16,263,924 (sixteen million, two hundred sixty -three 
thousand, nine hundred and twenty-four dollars) . A rough · 
estimate of the total Fluor-Daniel contract cost approaches 
$120 mi 11 ion. 

2.0 THE WESTINGHOUSE HANFORD COMPANY CONTRACT [No. DE-AC06-87RL10930] 

2.1 STATEMENT OF WORK 

The WHC contract is a cost -plus-award fee contract pursuant 
to which WHC manages, operates, and maintains certain U.S. 
Department of Energy facilities in accordance with the 
contract terms. 

The portion of the WHC contract pertaining to HWVP is 
contained in the section on the management and operation of 
all Defense Waste Management activities. These activities 
include handling, treatment, storage and disposal of 
radioactive and nonradioactive solid, liquid and gaseous 
wastes generated from defense programs. Wastes from non­
defense activities will also be managed under the Defense 
Waste Program. The Contractor is responsible for using 
expertise available from other Hanford contractors as 
appropriate . The program is divided into two main 
activities, (1) handling, treatment, storage and disposal 
of wastes, and (2) developing and implementing technology 
for long term disposal of wastes. 
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Examples of new facilities which will be managed and 
operated under this contract include the Waste Receiving 
and Packaging Facility and the HWVP. WHC has established 
a dedicated project office for the management of the HWVP 
activities. 

2.2 EFFECTIVE DATE 

The WHC contract was signed on June 5, 1987, and became 
effective on June 29, 1987. The contract will continue in 
effect through September 30, 1992, unless sooner terminated 
as provided for in other provisions of the contract . 

2.3 OBLIGATION OF FUNDS 

WHC has expended $23,094,000 on HWVP project activities. 

3.0 THE KAISER ENGINEERS HANFORD COMPANY CONTRACT 
[No. DE-AC06 -87RL10900] 

3.1 STATEMENT OF WORK 

The KEH agreement is a cost-plus-award fee contract with 
DOE-RL pursuant to which KEH furnishes all labor, material , 
management, and supervision necessary for the performance 
of construction, construction management, maintenance, 
repair, and other construction related services for Hanford. 
KEH services were utilized for HWVP activities under work 
order authority, which included Preliminary RCD and 
preliminary construction support. 

3.2 EFFECTIVE DATE 

The KEH contract was signed on February 20, 1987. The 
period of performance for the work specified commenced on 
March 1, 1987, and continues through February 29, 1992. 
The KEH work order providing preliminary support to HWVP 
for conceptual design and construction planning activities 
was terminated on January 16, 1989. Currently, a General 
Contractor is being selected. 

3.3 OBLIGATION OF FUNDS 

KEH expended approximately $1,519,000 on HWVP activities . 
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4.0 THE BATTELLE MEMORIAL INSTITUTE, PACIFIC NORTHWEST LABORATORY 
CONTRACT [No. DE-AC06-76RL01830] 

4.1 STATEMENT OF WORK 

Under its contract with DOE -RL, Battelle is required to 
perform technical work and services. Battelle supports 
HWVP under Letter of Instruction to perform the services 
including but not limited to, the conduct of applied 
research, development, engineering, production support 
vitrification technology transfer , waste form 
qualification testing and design verification work . 

4.2 EFFECTIVE DATE 

The initial Battelle contract was effective on December 
30, 1964; as amended from time to time, the period of 
performance runs through September 30, 1992 , unless 
sooner terminated as provided for in other provisions 
of the contract. 

4.3 OBLIGATION OF FUNDS 

To date, Battelle has spent approximately $10 , 280 , 000 
on HWVP work. 

Extent to Which the Above Obligations Are Dependent on DOE's Annual 
Budgetary Cycle (cite appropriate contract language) 

Each of the above contracts contains an "Obligation of Funds" prov1s1on 
(clause I-66 in the WHC contract) which provides that payments by the 
Government of allowable costs shall not exceed the amount obligated. 
Furthermore , DOE-RL is prohibited by the Anti-Deficiency Act, 31 USC 
1341 , from making or authorizing any "expenditure or obligation exceeding 
an amount available in an appropriation or fund for the expenditure or 
obligation," 31 USC 1341 (a)(l)(A). The Anti Deficiency Act also 
prohibits any officer or employee of the U.S. Government from involving 
the government "in a contract or obligation for the payment of money 
before an appropriation is made unless authorized by law," 31 USC 1341 
(a)(l)(B) . 

D. Monetary Losses Which Would Have Been Incurred if Above Contractual 
Agreements Were Cancelled in November 1987 

Each of the above contracts has a "termination for convenience'' 
provision which allows DOE to terminate the work in whole or in part 
when DOE determines it is in the goyernment's best interest to do so . 
Because of the broad scope of work under WHC's, KEH's and Battelle ' s 
contracts if a particular project, such as HWVP, were terminated the 
costs incurred on account of the termination would not be as great as 
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under a contract, such as that held by Fluor-Daniel, which is dedicated 
to HWVP. However, even under the WHC, KEH, or Battelle contract there 
would be certain administrative or phase-out costs associated with 
terminating a project such as HWVP. For example, it may be necessary to 
close -out accounts, preserve records, and develop plans and schedules to 
accomplish an orderly phase-out, reassign technical staff, account for 
Government furnished property, cancel leases and subconttacts , and, 
assuming other suitable work cannot be found, lay off personnel. Because 
of the many variables {e .g. , factors such as years of employment) which 
affect dislocated employees' entitlement to severence compensation , the 
precise amount of termination liability is difficult to estimate. 

Although, no estimates have been made regarding the "task specific 
monetary losses which would have been incurred if the WHC, KEH, and 
Battelle contractual agreements were cancelled or modified by DOE in 
November 1987," we have provided rough estimates for the Fluor-Daniel 
contract . 

The Fluor-Daniel contract is a cost-reimbursement A/E contact. Because 
the work under the contract is dedicated to HWVP, the impact of 
termination would be much greater than under the WHC, KEH, or Battel le 
contracts. 

Assuming the contracts were to be terminated for convenience, Fluor­
Daniel would be issued a "notice of termination" under Clause 45 of the 
contract and, assuming the DOE Contracting Officer did not provide any 
specific written directions to the contract, Fluor-Daniel would be 
required to: 

{1) Stop work under the contract on the date and to the extent specified 
in the notice of terminat ion; 

{2) Place no further orders or subcontracts for materials,services, 
or facilities, except as may be necessary for completion of such 
portion of the work under the contract as is not terminated; and 

{3) Terminate all orders and subcontracts to the extent they relate 
to the performance of work terminated by the notice of termination. 

The Government would be required to make "full and complete settlement 
of all claims of the A/E with respect to terminated work" as follows: 

{l) The Government shall have the right, in its discretion, to "assume 
all obligations, commitments, and claims that the A/E may have 
theretofore in good faith undertaken or incurred in connection 
with the terminated work, the cost of which would be allowable in 
accordance with the provisions of this contract ; and the A/E shall, 
as a condition of receiving the payments mentioned in this article, 
execute and deliver all such papers and take such steps as the 
contracting officer may require for the purpose of vesting in the 
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Government all the rights and benefits of the A/E, related to such 
obligations, commitments, and claims; 

(2) The Government shall treat as allowable costs all expenditures 
made in accordance with the clause herein entitled "Allowable 
Cost and Payment," not previously so allowed or otherwise credited; 

(3) The Government shall reimburse the A/E for such further expenditures 
made after the date of termination for the protection of Government 
property and for such legal and accounting services in connection 
with settlement as are required or approved by the contracting 
officer; 

{4) The A/E shall be paid that portion of the fixed fee which the work 
actually completed, so determined by the contracting officer, 
bears to the entire work under this contract less payments 
previously made on account of the fee. 

(5) In arriving at the amount, if any, due the A/E under this article, 
there shall be deducted from what would otherwise be due {i) all 
unliquidated advances and all other unliquidated payments on account 
theretofore made to the contractor; {ii) any claims of the 
Government against the contractor in connection with this contract , 
and {iii) all deductions due under the terms of this contract and 
not otherwise recovered by or credited to the Government . 

Utilizing these contractual provisions, and based on prior contracting 
experience, DOE estimates that the approximate cost to terminate the Fluor­
Daniel contract in November 1987 would have been $251,000 .00 {two hundred 
and fifty one thousand dollars) in addition to the costs which had been 
incurred under the contract prior to that date. 
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No physical construction has been initiated to date. Costs incurred as of 
November 23, 1987, were for engineering studies, process flow sheet 
development, development of waste acceptance criteria, and conceptual design . 
Actual physical construction of the Hanford Waste Vitrification Plant is 
scheduled to commence in July 1991. 
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The Hanford Waste Vitrification Plant (HWVP) .Construction Project Data Sheet 
(CPDS), provides information regarding the total project cost for HWVP . 
Please note that the costs are divided into operating expen se, capital 
construction, and capital equipment not related to construction. The total 
estimated cost has been increased by 22 percent to allow for contingencies . 
This contingency factor represents the degree of uncertainty in the 
calculations. 

The cost information developed by the Project is· based on the Reference 
Conceptual Design. By the U.S. Department of Energy (DOE) Policy and Orders, 
Field Offices are obligated to invest sufficient funds such that a valid 
cost estimate can be prepared for any candidate line item construct i on 
projec t. This investment is generally about 2% of the eventual capital cost. 

Estimates for HWVP prepared in accordance with DOE Orders, have been valid ated 
by independent review, and contain a contingency allowance that i s 
commensurate with the maturity of the project at this stage . 

The CPDS also shows the costs which were incurred prior to October 1987 , and 
identifies the activities for which the costs were incurred. These costs 
are also divided into operating expense, capital construction, and capital 
equipment not related to construction. 

Encl osed is the FY 1990/91 Congressional CPDS provided t o you earlier . It 
is currently be ing revised to reflect agreements discu ssed in the Tri -Party 
Agreement. Once approved, copies will be forwarded to you . 



Oepartllll!nt of Energy 
FY 1990/FY 19ql CONGA£SSIONAL RUOGCT REQUEST 

COltSTAIJCTION PAO.J[CT OAl'A SHHJ 
Atomic £n~r~y OP.fense ActtwltiP.s 

Oefense W~slP ~nd Enw1rollffltlntal Restoration 
(Tabular dollars In thousands. Narrative 1111terlal In whole dollars.) 

t. lltle and loca(ton of project: Ranford ~•~v7TriFlc1tlon plant (RWPJ. 2. Project No.: 99-0-173 
Richland, W1shin ton 

rev ous cos 
Oa te: 4/87 

I 

J1 . Date physical construction starts: 4th Qtr. FY 1991 
6. Current co,t estt .. te: $965 0 000 !!.f 

Date: 12/88 4. 

,. 

a. 

O.te construction ends: Jrd Qtr. FY 1999 b/ 

financial schedule 
Fi SCI 1 Year Aeer~ri• t Ion 

19A8 s ,.soo 
1909 22,500 
19'JO 29,100 
1991 55,500 
1991 I 100 000 
19')1 196,200 
19'14 IR] 0 000 
1995 191 .200 
1996 75,000 
199/ 50,000 
19q9 39,000 
1999 0 

lrtef ehtt1ca1 descrtetion of eroJect 

Ob 1191 lions· 

s ,.soo 
22,'iOO 
29. 100 
55,500 

ll0,000 
196,200 
181,000 
19/,200 

75,000 
50,001) 
n.ooo 

0 

Costs 

S 6,766 
21.434 
25.100 
49.500 
81,ZOO 

157.000 
lJI ,000 
149,000 
144.000 
121,000 
59.000 
14.ooo 

The HWVP facility houses vitrification process equll]ffll!nt and support services for l111110btliztng Hanford Defense liquid 
high-level _.,te (HlW). The f1clllty occupies An area of 1ppro•i1111tely JS acres located southwl!st of 8 Plant in the 200 £1st 
Area on the Hanford Site. The HWYP process systf!tll is hased upon I liquid fed cera•lc 111elter. The vttrifle~ product is poured 
Into corrosion resistant stalnless steel canisters. The filled canisters ire dP.cont1•in1ted and se1l welded. After 
lns~ctlon, the canisters are pl1ced 1n storage 4w1tttng transfer to I federal repository, The storage area has a c1p1ctty to 
store up to 5 ~•rs of n011inal plant production capacity with the c1p1billty to e•pand lo an e•tra 5 ~•rs of no111inal 
production capacity. 

Y Coil •itl•l• (Aevt1ton I) b•t•d upon c0111Pl•t~d A•'•r•iice Conceutual De1ign and incorpor1te1 1chedultng and 
p1c•avtn9 lllllJrnw-nt1 re1u1ttny 1n a 1110re levpllz~d tundtn9 prortle. 

~ The cost •st111111tP. Increase and 18--anth slip In ronstruct1on COfflPletion ts due to funding restrictions In FY 1990 and 1991 
del1yln~ COllll>letlon of prell•lnary design and \l1rt of ~etatled design. In addition. these funding restricttons delay the 
start of critical path construction and procur~nt 1ctivittes tn 1992. 

{37 

-----------------
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CONS TRUC TI ON PROJECT DATA SHEET 

I. iltle incl location of pro]ict: R1nf6rd wa,ie vilrtflcatfon pl1nt (HVVPJ, 
Rtchland 1 W1shtn~ton 

I. lrlef ph11tcal descrfptlon of project (conttnued ) 

2. Project No. : 88-0-17] 

Appro•l•t•ly 35 1cre1 of land wtll be cle1r~ 1nd qraded for cOftslruct l on of the IIWVP 0 1ccess roads, ind r1llro1d spurs . 
t•1111>0r1ry f1ctllttes 0 such Iii offtce tratlers. rec~lvtnq and storaqe factltttes, and a rteld fabrtcatlon shop, will be 
provfct.d during construction. Eacept for the export waterline, roads , ratlro1ds 1 and waste transfer encaseinent, the site t s 
undh turbed. 

The HWVP bulldtnvs are cmiiprl~d prlaarfly oft"'' ty~P.s of construction. The relnforcP.~ concrete Category I structures house 
radtCNcthe -terhh wtttt sMeldlnq, SPl!Chl IIVAC syste111s 1 and rflllOte handltng equtl)IIIP.nl such u cranes, Nnlpuhtors and 
ft,-. protKtlon. These structures ire designed to prevent or • ltl91te the consequences of natural occurrences such as 
e1rthqu1les. · 

The second t~ of butldlnq construction ts standard . non-Cat~ory l t yJ)@ steel fralfW! with siding construction whfch house 
offices, cont~ol ind ch1nge rooas, HVAC equipment , che•lc1ls 1 suppl i es, spare equipment, and nonr1dtoactlve • alntenance 1reas. 

Utllttte1 ind gener1l services are provld~, fncludtnq 3.5 • Iles of electrlc1l dtstrfbutton lines. coa1.1nlc1tlons 1 cooling 
-• ter 1 ste•• and ste•• condensate. co.Id dr11ns and unf t,ry se.-er sys teas . 

S,,.clal -.1.,....nt/proce1s 1ystf!IIS used for plant operations •re provided, Including •lter feed syst•s, s1q,ll"9 systeas . 
•lter/turntable. off-9a1 tntat•nl equlp111ent, canister closure and decont1~fn1tton equll)llll!nt 1 r1d1oact1ve and nonr1dlo1ct1ve 
w11t• tr•atlllf'nt 1yst•s• distributed control syslf!III, che•lc1l supply equlp111ent 0 r1df1tlon • onttorlng systtt111nd health 
protection systea. 

Liquid low-level radlo•ctfve weste1 1re returnf!d to the 200 £1st Are• T1nk far111s for dt1PQs1l In ceNntlttous grout. 
llonradtoactlve che• lc1l wstes are collected, treated, concentrated 1nd p1cl1ged ror disposal. 

r, 1990 funds will be used for tntttatlon of detailed design 1nd construction and for associated .. nageaent 1ctlv1tle1. 

t. f'utpose, Justfffcatlon of need for, ind ,cope of project 

A •Jor •fssfon of the Hanford Defense W11te Progra~ ts to achieve peM1111nent df1PQ11l of Hanford defen1e w1ste1 with s1fe 0 
envtroraentally 1ccept,ble 1 1nd colt effecttv~ ~l,posal •thods which ••t 1ppllc1ble r•yul1tfon1 . The At0111lc Energy Act of 
l9S4 ind the Oep1rt11111nt of Energy DO£) Or91nl11tlon Act of 1911 dlrect•d the DOE and tts predecessors to 1111n1ge defense 
related nuclur ..astes . Consistent with that rupon,tbtl tty, fn June of -1901, ind In 1ccord1nce with Publfc L1w 91-qo, the 
(nervy NAtton1l Security 1fld Mfltt1ry Applications of Nuclear Energy Authortz1tlon Act of 1982, the President sulllllttted the 
DefenH W11te "-nau .... nt '11n (DWHP) to Congreu. The fund1111ent•l goal of this Pllln h to end present tnterl• storage 
pr1cttce1 for defen,e wa1te1 and to provide for J>8""•nent disposal . To 1chteve this 9011, the OWHP establfshes, 11 1n 
obJectfve 1 that the HlW be l""'°blltzed rrfor to •hlllffll!nt to a yeol04Jtc r•Posttory. The IIWVP Project h11 been established to 
1cc0111plfsh this obJecttve. The HWVP wt I vttrlfy prrtre1ted waste In boroslltcate glas,

1 
cast th• glass Into st1lnle1s steel 

canisters, ind store the canisters at Hanford until they are shipped to a federal Geolog c Repository. 

To achieve the .-ost efflctent use of 1v1ll1ble resources. the OWtl' called for I sequential 1ppro1ch for t he develop!Ntnt of 
liquid HLW t111110btlhat1on facilities at tllfO or the three DOE sites . first would be the Savannah Rher (SR) Plant. 1nd then 
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9. Purpo11 1 Justificatton of need for 1 end scope of project (continued) 

ttwt tt.nford Site. Hanford would be followed by developiNnt of an 111111K>bl11zatlon facility for the calcined N1st1 at the ld,ho 
National fngine1ring laboratory (JNEL). This approach penalts the experience gatned at the first site to bl applied to the 
other sites. 

Consistent "'1th the Pr111d•nt's Plan, the Oepart111P.nt of £n1rgy-Nichland Operattons Office (00£-RL) published th• lntert• 
Hanford W11tt1 "-nagfllllent Plan (HWHP) an•I Its \ubsequent annual r•vlslons and th• c~11nlon lntert• Hanford Wut1 Hanayf!llllnt 
Technoll)(Jy Pian. Wtth these plans. an 1nte9r.,te,t str1teqy for permanent Jtspoul of Hanford defenH wastes was establtshed, 
tnvoh1nQ th11 con1ld@r1tton of I broAd spe,:tro"" of Altern1t1v••• tubJect tu satisfactory cQ111Pl1t1on of the 1pproprht• 
Nattonal £nvfroMW!flt11l Policy Act stl'11s . lnc:l11JP<1 n part of this strategy Is the pro<1sstn9 of high-level defense w11t11 
throu11h a sy,t1t11 ttiat wtl 1 assure safe and ar.cept1bl1t dhpaul tn I geologic repository. The process propcued for th• Hanford 

itt.W ia th4t vttrtftcatton of waste tn borostll r 1te yl1ss tn the HWVP end ts based upon the sa11111 technology being used at the SA 
Plant in South Caro1tn1, West V1111y, New York; and at waste processing plants in Gel"llllny, fr1nc1, Japan, and the Untted 
Ktngdoll. . 

H1nford currently has 62.6 fMrcent of the nation's htgh-level def•ns1 wastes cont11nll!d tn 149 1tn9le shell ,nd 28 double shell 
tanks . l111110b1lhatton of the ltlW tn theu tanks wttl tnvolv1 pretreat111ent In B Plant to produce I rehttvely large waste 
str1111t 1uttAbl• for disposal 1, low•level waste in r.ement1ttous grout and a rel1tively 1111111 w1ste strea• for vttrtftc1tton 1n 
borostltcate vlass for d1sPos1l tn • geolo9lc repostt.ory. for •••mole, pretreetrnent of the existing ind future double she11 
tank Neutralt1ed Current Actd Waste (NCAW) waste will allow 96.7 percent of the r1dlo1ctlv1ty (representing only 4.0 percent 
of the volu111e) tot>. vttrtfted. . 

The HWVP will t>. designed wfth the capacity to vitrify the double shell tank wastes. The HWVP wtll 1110 bl destgned 10 that 
stngle shell tank waste could be acc0111110dat1d tn the future with • ini1111l t,npact on cost, schedule, and pl1nt p1rfonunc1. 

De1tc,n life of th• plant ts 40 years, whtch will provide for the defense htgh-level waste vttrtftcatton n11d at Hanford over 
th4t next few decades. Tha nmtnal pant throuqhput ts 45 kg/hour of vttrifled wa,te product. The HWVP will be designed to 
safely store 5 y11rs of vttrtfled and r.anist~rPd product with an 1ver1ge heat content of 1.5 kw per canister. The design w111 
pe,.,.lt exp1nston for additional c1ntster storage. 

There are thr11 factors th1t support the current schedule for the HWVP and they are 1s follows: 

1. Hanford ..,,t take full aJvantage of the plant sy1te1111 betng designed for the OWPF. The current tl• tng ts correct for the 
HWVP Project tot•~• full 1dv1ntag1 of the techntcal expertise and expertence g1lned on the OWPf before the DWPf d1stgn 
or91ntzattons coq,l1t1 their tasks and personnel 1r1 re1s11gned to new Jobs. 

2. The State of Wash1nf1ton 1nd bordering states. as well as the general publtc, ••P~Ct the 00£ to take posittv1 and t11111ly 
action tn 1chtevtng ftnal disposition of HI .W. Wuhln9ton Statll! offtchls hav1t e11prttssed concerri over Hanford's continued 
stortnc., of 1tqu1d waste in underground tanks. The waste •1tertal to be vttrtfied by the HWVP represents the t110st 
1nten1tv• r1dlo1cttve ltqutd waste •t Hanfor,t . Northwest conqr•sston1l representatives h1v1 strongly cr1ttc111d the D0£'s 
lack of funding to t1k1 care of Hanford's waste •an19e1111nt tssues. · 

l. It ts th• poltcy of the oor to conduct lhR Oerartment's oper1ttons 1n c0111f)11•nr.e •Ith the letter and spirit of 1pplic1bl-. 
envlrorwnental statutes. re9ulattons. and st,nd,1rds. It ts also DOE poltcy that efforts to 111eet envtro111111nt1l obl191tlons 
be c1rrled out consistently 1cross 111 operations and 1110n9 111 fteld org1nlzattons and progr1• s In close cooperatton with 
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9. Purpose, just1f1catfon of need for, and scope of project (continued) 

host state aqenc1es. Thus 1t 1s essential the O~E address the issue of Hanford defense "'4Ste dlsPosal through ttaely and 
cost-effective action. With already well developpd vttrtffcatfon technology In use around the world. there is no readily 
eoparent reason for not MOvtng forward with the llWVP to assure the State of Washington. the bordering states. and the 
general public that the 00£ ts indeed taking responsible and assert i ve action. 

10. Details of cost estf•t• 

!/ 

•• 
b. 

Engineering design and inspection costs at 1ppro•1ute l y 
211 of const,.uctton costs .......... . .... . .... . . . ....... . • . . • . .. . 

Construct Ion Cost • •••• ••••••••••••••.•• •.••.••••••••• . •• •• • •• •• • • 

(I) ii:r~=~!~1 t~-~~~1 ti;~.;~;•~;>~; t;~~ t 1 ~~. (ic :esoi}° .. 0 

• • • •••• • 

(b) Site work-general (Sl,650K) , 
(2) nut ldlnqs •I ... ..... . . . ...... .. . .. ..... .. ...•.. .. •.. . : • •••••• 

(1) VltrifTr.at1on bulldtng. 216 .S•U sq . ft. I 1poro•1 - . 
1MtPly S487 l)f'r sq. fl . (total CO\t itl5.l05K ) b/ 

(b) ~prvice but ldl09 0 '>0.17.5 sq . ft . c• "l'Pro•t .. tely 
11£,2 l)f!r sq . ft. (toul cost JR . J'im: ) 

(c) ~Anfster stornqe( 5ij,'>25 sq. ft . ~ •rpro•laately 
\JIS oer sq ft . total cost J 7 l . 97~K) b/ 

(d) fan hou,se, 18,701 \q . ft. It a1111ro•l11Mt.ily 
$624 ~r ,q. ft . (total co\t Jll,'•65K) b/ 

(e) OpP.ratlons control b11lldtnq , 10 , l'll -.q.-ft . t appro•­
inately l23:l llf!r \Q. ft. (total co, t P,O:t51C) 

(f) Regulated entr11n,:e hc11Hy. IJ .30', s•i . ft. 
~ •pproxi11111tely l27ij ppr \ Q. ft . ( total cost S2 , 3l 0K ) 

(9) 11antpuhtor rr!l)alr hulldtn1,1 0 'J.JJI) sq. ft , 
~ approxlNtely 1191 pPr \Q . ft . (tot•l cost S2,740K ) 

(h) Fer~ storaye tank/waste ho l~tn1 tank building, 
7,940 sq. ft . i approxt111ately I/J per sq. ft. 
(total cost $580K) 

(1) ~witchqe1r/yPnP.r11tor building . 11 71/ Jq . ft, 
i 1ppro•l111,1tply U/0 11er !I Q . ft.. lto tal cost $4 . 17'>1C ) 

(J) Sy\tl!IIIS lnt.eyr .. tion fact I I ty l,ul 1,1;n1,1, 12,000 ~q. ft . 
i appro•t .. tely $367 per sq . ft. (total cost $4 ,400K ) 

(k) Site work-butldln9s (total cost IHJSK) 

lte11 Cost 

S 8,500 

118,920 

Tota l Cost 

S ll8,080 
652 , 220 

In• &,ild1n9 1quar• foot199 represPnts t he gro~s square feet of 11 1 f loors of steel and/or concrete struc tur••• t nc l udt119 
1ta1n-tt111, tunnel,, elevator shafts. etc. Openings that pass ault i ple floors are counted only at the base l evel of the 
OP•n1ng. 
Htyh square footage co1t1 for the Vitrifica t ion and Canister Stor age Bui ldlnq are a result of the concrete structure and 
shteldlng requlr11Nnts . for the fan House, the cause ts the concrete structure and the HVAC attributed t o the building. 
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10. O.tatl1 of co,t est1Nte (continued) 

b. 

c. 

( l) Other I tructures .•........• . ..... ..... .. . ..••..••• • • • ••.. ••• • • 
(1) Sand ftlter (total cost $l1,900K) 
(b) Stack, cooltny to.,,.r, ••h1u\t 1lr tunnel, e•haust 

dur.t, chealc11 w1ste ev1rt0r1tor t1nk, and feed 1nd 
w1ste 11n•J (total cost S4,JOOK) 

l;onstructton coats (continued) 
(4) Utt ltttes - tnclud'ld electrical distribution. coaa,nica­

tton,, cooling w1ter 0 st••• and ste•• condensate, cold 
dratnsf and sanitary s...ir ···· · ······ · ·····•··· • ·•• • •••• • • •• •• 

(5) \~eta equla-nt/proces, 1ystet1s - Includes w,lter 
fpfNS sy1tel6. s1,-pltn9 systeas , 1111!1ter/turnt1ble 0 

oft-vas tre1taent •~ut~t. cant\t~r closure and 
ct.conta• 1Ntion equt,.,.nt, nonr1dio.acttvt> waste 
treataent systees, distributed control syste111 0 ChN1tc1l 
supply equta-nt, r1dt1tlon • onltorlng systea, ind 
h@•lth protection syst• ·· ··•··•······· · ··········••·•·· · ·•· · · 

l'l Laboratory equia-nt •••···•·•·•·•·····•••·•••••••• • •••••·•·••• 
1 Stanct.rd equtpaent ind office furniture· •·••••••••·•••·•···••· 
8 Shc:,p equtl]llll!nt •• ••••••• •••••••••••••• • • • ••••••••••••••••••• ••• 

lltcJv11 less 11lv1ge .•...•........................................ 
~btota I ......... . . .. . . .. . . .. ..... . .... . . . . . . . .. . 

d. Contlnvency of 1bo11e costs 1t 1ppro1d .. tely 221 ............... . .. . 
To ta 1 ••••••••••••••••••••••••••••••• • • • ••••••• •• 

11 , Mlthod of perfo,..nce 

ltet11 Cost 
J (6,200 

1,600 

436,050 
2. 150 

950 
I 1 850 

2. Project lo,: 88-D-173 

Total Cost 

0 
790,loo 
174,700 

$ 965,000 

,relt•t"1r1 de1tgn detailed de1tgn, and enq1neer1"11 and tn1pectlon during con1tructton services will be 99rfora.d under 1 
nevattated coat ,..l.,rsable archittct-eng1oeer contract . Procur ... ot and construction wlll be e>erfo,._d under ft •ed-prlce 
contracts 1wrded on the basts of COlll)etittve hlds to the ... 1...,. e• tent possib le. The on-site engineer/constructor 
contractor will perfora construct ton Nnagenient services. 
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12. funding schedule ot eroJect tundln~ and other related funding regu t reinents 

Prior 
Years FY 1988 fY 1989 FY 1990 FY 1991 

•• Tot1l projer.t costs 
(I) Tota I hc11 Hy costs 

ial Construction line tte,1 • • ' 0 ' 6,766 S 21,434 S 25.100 S 49.500 
b PFIO •.•••••••••• • ••••••• 0 0 0 0 0 
c Inventories •••••••• • ••• • 0 0 0 0 0 

Total Facility Funding •••• • ••••• ' 0 ' 6,766 l 21,434 , 2s, mo S 49,500 

(2) Ot~tr proJ•ct costs 1/ 
(1) ~search and -

Oeve 10~1111ent h/ •••• ~ •• , , • $ 16.2'>0 s J,012 $ S,600 s 10,200 $ 11,000 

i~~ Coricepl111 J lfi.s tgn ••••••• ll,208 1,171 0 0 0 
[nvlrOfWllt'ntal and 
S•fety Oeslgn Analysis •• 521 371 700 l, 786' 841 

(d) Technical Support. 
TratnlncJ, • Startup ••••• 8,988 J, 155 3,070 5,014 S,954 

(t) Cafltal [qull)lllltnt not 
Re ated to Construction. 0 0 0 0 3,305 

(f) Other PACE ijel1ted 
to Con,tructlon ••••••••• 0 0 0 0 0 

Total Other Project Co1t1 ••• J '.)f; I 967 ' 7,715 ' 9, ]70 ' 17,000 l 21 1 10fi 

Total Project Costs ••••••••• s 36,96/ s 14,481 s J0,804 $ 42,100 $ 70,606 

~ 0ollars esc111ted to year of ••pendlturt u~tny a 4.91 per year •sc111tton rite. 
/ Research and O.velot)llient category ts applied technology concerning ewisttng DOE vltrltlcatlon systeas 

- (no restan:h ts required to support the HWYP design). 

--------------

FY 1992 

S 81,200 
0 
0 

S 81 .200 

s 11,000 
0 

910 

6,590 

4,700 

0 

' 2],200 

$104,400 

FY 1993 

$157 .000 
0 
0 

s1s,.ooo 

$ 9,800 
0 

900 

8,400 

6,110 

0 
I 25,21~ 

$182,210 
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I 
I 

Richland W,nhln ton 

12. Funding schedule of 1!!:oJect fundin~ and other related fundtn!I reguire111ents (continued) 

FY 1994 FY 1995 FY 1996 FY 1997 FY 1998 FY 1999 

•• Total proj~ct costs 
(I) Total f.tcility cost.s ~•i f.onstructton ltne it.-. $lll ,OOO '149 ,000 $144,000 U27 ,ooo S 59.000 s 14,000 

b PfAO . . • • • . ••••••••••.•• (I 0 0 0 0 0 
c Inventories •••••••••••• 0 0 0 0 0 0 

Total Facility Costs ••• ~•·•···· 1131,000 U49,000 1144,000 $127,000 S 59,000 1 14,000 

(2) Other projer.t costs :a/ 
(a) R•search and .-

Oeve IOJIIN!nt b/. · •.•••••• s 8,ll"i $ 8,745 s 8,685 s 6,400 s 6,000 s 5,000 fbJ Conr.eptual C1i.s!gn •••••• 0 0 0 0 0 0 
c [nvtro~nl:1I and 

Saf4ty ~sign Analysis. '300 409 439 464 527 554 
(d) T4chn1ca1 Supoort, 

Training, I Startup •.•• 9,500 12,000 
(e) Capita I Equt11ment t1ot 

15,00? 19,000 29,000 38,000 

APlated lQ Cot1~tructton 
(f) Other PACE A@l•ted 

7,665 0 0 0 0 0 

to Construction •••••••• 0 0 0 0 0 0 

Total Other Project Costs •• $ 26,080 s 21 I 154 s 24 I 124 $ 25.864 s J0,527 s 0 1ss4 

Total Project Costs •••••••• $ I 51 1080 $170,154 Sl68 1124 Sl 52 1864 S 94!527 S 51.554 

i/ Dollars ucalate,t to year of ••i>endlture u~lnq 11 4.91 per year escalation rate. 
T;/ A•starch 1nd Oevelopaent c1te4,1ory 1s app11~d t~chnology concerning existing DOE vitrtrtc1tton syste11s 
- (no rese1rch ti requtrN to support the HWVP destyn). 

~43 
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FY 2000/ 
FY 2001 TOTAL 

s 0 s 965,000 
0 0 
0 0 

1 0 • 965,000 • . 

s 6,000 s 115,807 
0 ll,385 

1,250 9,478 

65,000 228,671 

0 21,780 

0 0 

72,250 I 389.121 

s n 12so ·St 1354, 121 
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12. funding schedule of project funding and other related funding requ1ret11ents (continued) 

b. Other Rel1ted Annu11 Cost, (esti1Nted ltfe or project - 22 ye1rs) 

(4) 

F1ctlity oper1ttn9 costs •••••.••.•.•.•.•••••••••••••••••••• • ••••••••••••• ; ••••••• • 
Pr09r1 ... ttc OJW1r1ttng PNPP.nses directly related to the f1cility a/ •••••••••••••••• 
Capital equ11)11111tnt not rehtn,t to con\lructton but related to the -
pro~ra-ttc effort to th,. fact 11 ly • . •• ••••••••• ••••• ••••••••••••••••••••••••••••• 
"-1ntenance rep1tr 0 GPP and othP.r construction related to 
progr1 .... tlc effort in the fact 11 ty •••••••••••••••••••••••••••••••••••••••••••••• 

$ 53.600 
I 0 050 

12.960 

13 1640 

Tot1I Other Rel1ted Annu11 Costs••··••··········•••••••••·•••••··••••·•······••··•••••• S 82 1250 

ll. Mlrr1ttve e1pl1n1tton of tot1I project fundtn~ and other related funding requtr~nts 

a. Tot1l ProJ~ct Costs 
(1) Tot1l r1ctltty 

(1) Th11 tot1l hctltty co\ts Include,: enytneert119. des i gn . ind tnspf!ctton during construction (stte prep1r,tidn 0 

Vitrtftc1tion ftutldtng. Service Rutldlny. C1ntster Storage Butldtng . s1nd filter, fin house. st1ck 0 etc.) 
construction 111n1gewient and project 1111n1gement. 

(2) Qther Project Costs 1/ 
(1) ll11sP.arch •nd Devi-lopinent tncluil@s ht: process technology. equip111Pnt ,1daptatton ind testtnq, 1nd NI Ste fort11 

qu,1llttc1tton 1ct1v1ties, and technology coordtn1tion Ntth the Defense Waste Proceutng hctltty 1t Sn1nn1h 
~• ver. 

(be) Conc.eptu1l O.stqn Includes 111 conceptu11 dutgi, costs prior to the tnttht1on of prelt• tnary design . 
( ) (nviror,111,ntal ind Saf~ty Oestgn Analysts t11clu~es 111 environmental aod s1fety support for ~sign ind st1rtup of 

t,h,t hciltty. 
(d} T~1:hntcal Support. Trc1tninq 10'1 St,1rtup 1nc1udtn : project cd tert" • P.ngtneertnq studies . plant operatton11 and 

1Mfnten1i,ce s11poort. \ _ystt.'111\ lnt.e9r-1t1on tP.1tin9, tratntng a11d certl ftcat1011, preoperattona1 testing, readiness 
rP.vt~. quAl t t_y usuranc:11 -1nd proqr,,,. N01'Cjellf!nt. 

(e) Capital (qulPf!lf'nt Not Related to Construction tnc1udes: replacetnent pilot scale 111elter testing equti:-ent. 1nd 
spare •qutp111ent. 

a/ IKii doei no( addr•s1 the costs of tr1nsportinq the canist•rs to the !JeOlogtc repository or the repository dtspos11 costs. 
T;/ IIHe1rch ind Oevelop•nt c1tP.gory ts 11ppll~it tl!chnology concerning e• hting 00[ vttrHtc1tton systems 
- (no research ts required to su~port the HWVP design). 
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ll. Narrat1Yt 11plan1t1on of total project funding and other related funding requ1r~nts (continued) 

b. Other Related Annual Costs 1/ - It Is est11114ted that the facility will be used 22 years for Its •ter-111 costs. flied 
costs and utl11tles. -

labor costs Include: operations l>@nonnel 0 engtneertn9 personnel. saf•tr and qualtty usuranct personnel, and 
•nagl!llll!nt personnel . The yearly manpower required to operate the facility ts est1Mted to be appro1luttly 
260 1111nyears .tlfch Includes appro•f1111tely 115 •nyears to oPerate the plant In shifts 24 hours• day. 7 days a .... k. 

(l) facility ·operating costs 

Material costs Include the costs of che•tcals 0 canisters. and 91111 frft to operate the plant . 

ft•ed co,ts include the costs of ratl s•rvlce 0 laundry. ldSte disPosal and special service contracts (e.g . routine 
1a111ple analysts at other contractors). 

The cost of ut111t1es lnclud@s the cost of electricity. st•••• and watt'r. 

(2) Includes progra .... tlc oPeratlng e•penses directly related to the facility . !/ 

(l) Capital equlpaent not related to construction but related to the progr, ... ttc effort In the facility. 

The estt•ted cost ts based on Hanford ••perlence for equt~nt repla<.l!fllf'nt costs at production fac111t1es. and 
represents an average value over the operating llfe of the facility. Including • elter changeouts every three years. 

(4) Matnten1nce 0 repatr 0 GPP or other con~tructton related. to the progr111111ttc effort - Thh estt• 1te h COIIIPrhed of 
projected • 1lntenance and repair labor costs. 

y Ooilirl elcalittd to year of e•pendtture us ing 1 4.91 per year esca lation rite. 
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RESPONSES TO QUESTIONS 6 AND 7 

ATTACHMENT 4 
Page 1 of 1 

6. Detailed comparative information documenting capital costs which would 
be required to build the HWVP versus the capital costs to build an 
entirely new Hanford Treatment, Storage, and/or Disposal facility (see 
chapter 173-303 WAC, sections 805(7)(e) and 040(30). 

The capital replacement costs for the Hanford treatment, storage, and 
disposal facilities are being calculated. These costs will be available 
by June 1989. 

7. Any other information which you believe may be pertinent to this issue. 

The treatment of high -level tank wastes, some of which contain chemicals 
which are subject to the Resource Conservation and Recovery Act land 
disposal restrictions, is necessary to comply with the land disposal 
restriction regulations. The Hanford Waste Vitrification Plant (HWVP) 
provides the necessary treatment to meet these federal regulatory 
requirements . Additionally, the HWVP process also ensures that the 
Hanford high-level wastes are processed for final disposal as mandated 
in the federal Nuclear Waste Policy Act . 


