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t o  Construction o f  New DOE Nuclear Facilities 
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G u y  E. Bishop, I11 and Gregory Z .  Morgan 

Department'of Energy, Richland Field Office, Richland, Wa. 
509-372-1856 or 509-373-2346 

guy-e-i i i-bishop@rl .gov or gregory-2-morgan@rl . gov 

Abstract: 

The Spent Nuclear Fuels Project (SNFP) Office of the Department of Energy 

(DOE), Richland Operations Office, i s  charged w i t h  moving 2.100 metric tons of 

spent nuclear fuel elements l e f t  over from plutonium production into 

semi-permanent storage a t  DOE'S Hanford s i te  i n  Washington state. In 

anticipation of eventual NRC regulation, the DOE decided t o  impose NRC 

requirements on new SNFP facil i ty design and construction, specifically for 

the Cold Vacuum Drying Facility (CVDF) and the Canister Storage Building 

(CSB). The SNFP implemented this policy of "NRC equivalency" with the goal of 

achieving a level of nuclear safety equivalent to t h a t  of NRC-licensed fuel 

processing facil i t ies.  Appropriate features of the NRC licensing process were 

adopted. However, the SNFP maintained applicable DOE requirements i n  tandem 
with the NRC regulations. Project work i s  continuing, w i t h  the f i r s t  fuel 

movement scheduled for November, 2000. 

This paper presents the SNFP's experience i n  implementing the policy of "NRC 

equivalency". This paper presents conclusions from this experience. along 

w i t h  recommendations for other si tes who might consider adopting a similar 

regulatory policy. Features essential t o  successful application of NRC 

requirements are noted as well as pitfalls  t o  be avoided. Substantial benefit 
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w i l l  be gained from t h i s  presentation by any DOE s i t e  considering such a 

po l i cy .  Taking ownership o f  a DOE s i t e  may mean tak ing  charge o f  NRC 

regulations f o r  t h a t  ' s i t e .  

Backaround: 

The Department o f  Energy's Hanford s i t e  i n  south-central Washington produced 

plutonium f o r  nuclear weapons f o r  f o r t y - f i v e  years. A t  the  end o f  Hanford's 

production mission i n  1989, approximately 2,100 metr ic tons (4,630,000 pounds) 

o f  spent i r rad ia ted  fue l  elements were l e f t  unprocessed i n  1950's era concrete 

basins near the  Columbia River. Proximity of the  basins t o  the Columbia River 

represented a s ign i f i can t  hazard. I n  1992, Secretary of Energy James Watkins 

terminated a l l  f u r the r  plutonium recovery. As a consequence. means had t o  be 

found t o  sa fe ly  remove approximately 105,000 fue l  elements from the  basins t o  

a new storage f a c i l i t y .  This challenge was assigned t o  the  DOE'S Richland 

Operations Of f i ce ,  spec i f i ca l l y  the  Spent Nuclear Fuels D iv is ion .  This 

D iv is ion  formed the  Spent Nuclear Fuels Project  (SNFP) w i th  the  s i t e  

contractor.  

Following technical  evaluation, the SNFP decided on a strategy t o  move and 

s to re  the  fue l  elements. F i r s t ,  the elements w i l l  be mechanically cleaned and 

i n s t a l l e d  i n t o  new stainless steel  baskets t h a t  w i l l  be stacked i n t o  s ta in less  

s tee l  canisters ca l l ed  mul t i can is te r  overpacks o r  MCO's. These overpacks w i l l  

be t rans fer red  t o  a new f a c i l i t y ,  the  co ld  vacuum drying f a c i l i t y ,  where water 

w i l l  be removed from the  MCO. The sealed MCO w i l l  then be transferred t o  

another new storage f a c i l i t y ,  the  canister storage bu i ld ing ,  where i t  w i l l  be 
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housed pending f i n a l  disposal a t  the  high- level  waste bu r ia l  f a c i l i t y  i n  

Nevada. See Figure One. This strategy has received wide-spread pub l ic  and 

government support. 

Thus, t he  Hanford SNFP i s  construct ing two unique f a c i l i t i e s  un l i ke  any others 

b u i l t  before by DOE: the  cold vacuum drying f a c i l i t y  and the  canister storage 

bu i ld ing .  While some l im i ted  below-grade work had been done on the  canister 

storage bu i l d ing  as pa r t  o f  another DOE p ro jec t ,  both bui ld ings are 

essent ia l l y  new. Due t o  the  perception o f  r i s k  posed by the  basins' proximity 

t o  the  Columbia River. the pro jec t  schedule i s  " fas t - t rack " - - i e .  safety 

analysis, procurements and construct ion are proceeding i n  pa ra l l e l  w i th  

engineering design. 

As the  decay heat load o f  an MCO i s  low (worst case i s  < 800 watts), 

pressur izat ion and gas generation ins ide  the  MCO i s  t he  fundamental safety 

concern. Gas generation and consequent pressur izat ion pr imar i l y  comes from 

decomposition o f  water i n t o  hydrogen and oxygen. The MCO in te rna l  pressure 

can thus be kept t o  a minimum by minimizing the volume o f  water ins ide  the  

MCO. 

Throughout the  mid-nineties, the  US Congress and other par t ies  proposed t o  

t rans fer  regulatory respons ib i l i t y  and enforcement o f  DOE f a c i l i t i e s  from the 

DOE t o  the  NRC o r  other agencies. This concept has gone so f a r  t h a t  the  1999 

f i s c a l  year appropr iat ion b i l l  f o r  DOE ( T i t l e  111) states:  

The Department i s  directed t o  ensure t h a t  a l l  nuclear f a c i l i t i e s  f o r  

which construct ion begins i n  the year 2000 and beyond, w i th  the  
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exception of those defense nuclear facil i t ies. .  .deemed.. .critical to  

national security needs. are constructed i n  accordance with NRC 

licensing standards. 

The DOE began a program to  phase i n  NRC regulation a t  selected p i l o t  s i tes i n  

1996. I t  was i n  this environment t h a t  the DOE decided t o  proceed w i t h  

applying N R C  requirements to  the SNFP. 

Proqram DeveloDment: 

Congress and other public venues expressed concern t h a t  DOE could n o t  

construct safe processing and storage facil i t ies t h a t  meet modern nuclear 

standards. 

Environmental Management. Thomas Grumbly, established a regulatory pol icy i n  

July,  1995, t h a t :  

In response t o  these apprehensions, the Assistant Secretary for 

the SNFP will achieve nuclear safety equivalence t o  comparable Nuclear 

Regulatory Commission (NRC) licensed facil i t ies.  This will be 

accomplished by applying technical requirements based on those applied 

by the NRC t o  comparable licensed facil i t ies and by adopt ing appropriate 

features of the NRC licensing process, i n  a d d i t i o n  t o  applicable DOE 

Orders and requirements . 
(Appendix A provides copies of the Grumbly memorandum and related 

information.) 

Three objectives guide the SNFP's policy of NRC equivalency: 

1. to  achieve a set  of requirements t h a t  are technically defensible 

and cost-effective ; 
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2. t o  achieve i n  the  design and construct ion o f  new SNFP f a c i l i t i e s  a 

l eve l  o f  nuclear safety comparable t o  t h a t  o f  NRC l icensed 

commercial nuclear f a c i l i t i e s :  and 

t o  enhance pub l ic  understanding and confidence i n  the safety o f  

the  new f a c i l i t i e s  by following an enhanced regulatory strategy. 

3. 

To head o f f  po ten t ia l  confusion, the  SNFP formal ly defined ce r ta in  key phrases 

contained i n  the  three program objectives. The term "safety comparable t o  

t h a t  o f  NRC-1 icensed commercial nuclear f a c i l i t i e s "  means invoking technical 

and administrat ive requirements on the pro jec t  t ha t :  

1. meet the  nuclear safety objectives o f  NRC regulations f o r  f ue l  

treatment and storage f a c i l i t i e s ,  including requirements on 

rad ia t i on  exposure, safety analyses, design, and construction: and 

meet the  objectives o f  the major elements o f  the NRC l i cens ing  

process, including formal ly documenting design and safety 

analyses, documenting independent technical reviews, and providing 

f o r  pub l i c  involvement. 

2. 

"Requirements" means only desiqn and construct ion measures spec i f i ca l l y  

mandated by NRC regulat ions.  This i s  a key feature o f  the po l i cy .  The po l i cy  

has not examined NRC regulations covering f a c i l i t y  operations or  preparation 

f o r  operation. 

"Comparable f a c i l i t i e s "  means spent nuclear fue l  treatment and storage 

f a c i l i t i e s  . 
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Proqram Process: 

The project contractor, the Westinghouse Hanford Company a t  the time, 

identified a set o f  NRC regulations for adoption by the SNFP. To compile the 

l i s t ,  the contractor conducted a through review of a l l  NRC documents' base. 

This base consisted o f :  

- 10  CFR Parts 0-199; 

- NUREG'S; 

- Standard Review Plans; 

- Generic Letters: 

- Regulatory Guides: 
- NRC inspection and enforcement bulletins and notices. 

The contractor compared this l i s t  of tentative regulations t o  existing DOE 

requirements t o  identify areas i n  which existing DOE requirements mandated by 

contract significantly differed from NRC regulations. The SNFP d i d  n o t  invoke 

NRC regulations less conservative t h a n  corresponding DOE requirements. T h a t  

i s ,  NRC regulations do n o t  relax existing DOE requirements already invoked by 

contract on the SNFP contractor. 

Standards/Requirements Identification Documents. ) External perception t o  the 

contrary, careful technical comparison of DOE requirements t o  NRC regulations 

revealed t h a t  NRC regulations were seldom more conservative t h a n  DOE 

requirements for spent fuel processing and storage faci l i t ies .  

following careful comparison of DOE t o  NRC requirements, the SNFP adopted only 

twenty-nine actual NRC requirements. These requirements are listed i n  

Appendix B. 

(DOE requirements are listed i n  the SNFP 

In fact, 
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The DOE established a formal process t o  approve the se t  o f  selected 

requirements. Approval used a t h r e e - t i e r  review and approval process: 

- t i e r  one: development and recommendation from the  contractor 

t h a t  the  DOE approve the candidate l i s t i n g  o f  NRC 

requirements : 

approval o f  the  candidate l i s t i n g  o f  NRC requirements 

by the  DOE; 

concurrence w i th  the set of requirements by a 

qua l i f i ed  technical body independent o f  t he  DOE. 

- t i e r  two: 

- t i e r  three: , 

DOE ADDroval : 

The SNFP established a Requlatorv Reauirements Team (RRT) t o  ass is t  i n  the  

se lec t ion  and approval o f  appropriate NRC regulations. The Team i s  comprised 

o f  DOE and government support services s t a f f  who are thoroughly f a m i l i a r  w i th  

both NRC and DOE regulatory requirements. The number o f  RRT members var ies 

and i s  present ly s i x .  The RRT provides DOE approval o f  the selected NRC 

regulat ions.  

The DOE o f f i c e  o f  Environment, Safety, and Health (EH) provides independent 

oversight o f  t he  select ion process f o r  the NRC regulat ions.  

External Concurrence: 

However, ear ly  on, the SNFP saw the  need f o r  an external review o f  the  

selected NRC regulations i n  order t o  ensure tha t  t h i s  f i n a l  l i s t  was complete, 

defensible, and techn ica l l y  sound. Due t o  the c r i t i c a l  r o l e  t h i s  body would 

play i n  the f i n a l  se t  o f  NRC requirements, the DOE recognized t h a t  t h i s  body 
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must be independent of the SNFP. An Independent Review Panel (IRP) was 
therefore chartered t o  provide high-level external oversight of the regulatory 

policy. The IRP concurred with the final l i s t  of NRC regulations adopted by 

the SNFP. The DOE selected three individuals with significant NRC regulatory 

experience t o  serve on the Independent Review Panel. A formal charter 
prescribes their responsibilities. The IRP reports directly t o  the Richland 

Operations Office Manager. 

Both  the RRT and the IRP play crucial roles in implementing a policy of NRC 

equivalency. No DOE s i te  should consider invoking NRC requirements without 

f i r s t  establishing similar groups similarly empowered. 

Exceptions exist with the policy of "NRC equivalency." The policy does n o t  
apply t o  environmental, OSHA, chemical safety, and other non-nuclear safety 

issues. The policy does not  and was not intended t o  be applied t o  existing 

DOE faci l i t ies ,  such as the basins presently holding the fuel elements. In 

effect,, the policy applies only t o  the cold vacuum drying facility and the 

canister storage building. 

Project Experience: 

Early-on, the SNFP found t h a t  fundamental differences exist between DOE and 

NRC approaches t o  nuclear-safety regulation. The DOE prevents and mitigates 

accidents using a "risk management" approach. Risk i s  defined as the product 

of an accident's consequence times i t s  probability. Thus,  DOE considers the 

probability (or estimated annual frequency) t h a t  a n  accident could occur in 

determining preventive and mitigative measures. The NRC uses a "consequence" 
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approach t h a t  does not consider an accident's probability. NRC accident 

release limits are the same regardless of accident frequency. The DOE invokes 

consensus nat ional  codes t o  provide technical detail i n  requirements (eg, 

safety class structures shall be b u i l t  t o  AISC N690 standards). The NRC often 

provides prescriptive technical detail and direction within the body of their 

regulations themselves. 

DOE and NRC definitions of fundamental terms are n o t  the same. For example, 

the NRC uses the word "containment" for the principle of surrounding nuclear 

material w i t h  barriers t o  i t s  release. The DOE uses the word "confinement". 

While similar i n  intent, the terms are n o t  identical and can cause confusion 

when overlaying NRC requirements over existing DOE requirements. NRC 

requirements are often fundamentally different i n  basic concept from DOE 

requirements. For example, the NRC concept of "important t o  safety" defined 

i n  10  CFR 72.3 i s  not related t o  the DOE definition of "safety class" items, 

defined i n  DOE Order 6430.1A, section 1300-3.2. 

The outcome of the regulatory policy i s  t h a t  the SNFP established two 

different sets of requirements: 

1) DOE requirements already i n  place v i a  contract (eg, DOE Order 

6430.1A) : and 

2 )  the addi t iona l  parallel "NRC-equivalent" requirements. 

The project must meet both sets of requirements. 
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ImDl ementation Compl ications: 

Implementing both sets of requirements, DOE and NRC,  i s  often a classic case 

of f i t t i n g  a square peg i n t o  a round hole. While the concept of NRC 

equivalency may appear direct and clear from a detached global  perspective, 

bridging two different sets of requirements proved difficult, especially a t  
the level of equipment design. 

implementing NRC requirements are provided below. 

Examples of problems encountered while 

Both  DOE and NRC requirements bases--DOE orders or 10 CFR--are "inbred" i n  

t h a t  both systems refer t o  other portions of the requirements base for 

addi t iona l  requirements. DOE orders (eg. DOE Order 6430.1A, section 1300-3.2) 

may c i te  other DOE orders for addi t ional  direction, interpretation, or 

guidance t h a t  modify, elaborate, or refine the particular requirement. NRC 

regulations do the same t h i n g .  Indeed, the NRC's requirements base i s  

actually much larger t h a n  D O E ' S  since the NRC may refer t o  a whole series of 

Reg Guides, NUREG's, or Standard Review Plans t o  which the DOE does not have a 

counterpart. Whole sets of add i t iona l  requirements could be invoked by such 

documents, which, because the requirements are cited w i t h i n  the regulation 

i t se l f ,  the SNFP considered t o  be fu l ly  b ind ing .  The author calls these 
"hidden" secondary citations Stealth requirements. 

The SNFP regulatory policy objectives strike a fine balance among distinct and 

unrelated forces. Safety requirements must be both realistic and a t  the same 

time economical. Economics thus competes w i t h  public (political) perception 

of  the need for t h a t  requirement irrespective of i t s  cost. Disparate forces 
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and perspectives have pulled the SNFP regulatory policy in different 

directions since the policy's inception i n  1995. 

Project experience has shown t h a t  the meaning of "nuclear safety equivalence" 

i s  ambiguous and has required substantial interpretation. Without a precise 

definition of "nuclear safety equivalence" which is steadfastly adhered t o ,  
the SNFP frequently found t h a t  implementation of an NRC requirement pitted the 

opinion of the engineering staff against the opinion of the safety analysis 

staff. The contractor's lack of experience i n  a prescriptive regulatory 

environment exacerbated this fundamental problem. Too often, identified 

requirements were overlooked by facility design and n o t  implemented a t  a l l .  

By the time the oversight was noticed during review of the facility's safety 

basis ( i t s  safety analysis report), invoking the requirement was difficult due 

t o  project cost and schedule constraints. 

Showing t h a t  an NRC requirement i s  actually met often proved difficult and 

confrontational w i t h  the contractor. 

invoked w i t h i n  the body of an adopted NRC requirement has further added t o  

disputes. Resolution of w h a t  a particular NRC requirement means and how i t  i s  

then t o  be met has often required assessment and decision by the RRT which led 

t o  an interpretation o f  the requirement's intent and wording. The IRP must 

concur w i t h  the interpretation. Resolution of such conflicts conclusively 

demonstrates the necessity for both the RRT and IRP. 

Implementing "stealth" requirements 

Experience has shown t h a t  balancing the implementation of novel NRC 

requirements w i t h  an accelerated project schedule i s  vastly more challenging 

t h a n  had been expected. 
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Imolementation Problems: 

The fundamentally different approach t o  safety regulation between the DOE and 

the NRC led t o  instances of confusion i n  showing t h a t  an NRC requirement was 

met. The contractor's lack of experience in a regulatory environment has also 

caused confusion. As a result, not all citations of  a particular regulation 

were properly invoked i n  a timely manner. Evidence t h a t  a citation has been 

met was not readily available i n  a l l  cases for either facility. When the 

contractor failed t o  properly implement a requirement, the DOE found itself i n  

the role (familiar t o  commercial nuclear power plants) of "back-fitting'' the 

existing project design t o  meet the neglected NRC requirement. Back-fitting a 
requirement t o  SNFP equipment a1 ready designed and sometimes even procured has 

been required. Such back-fits are expensive i n  cost and time. Occasionally, 

such a back-fit was so expensive t h a t  the DOE was forced t o  seek alternative 

means t o  demonstrate compliance t o  a requirement. In these instances. the 

affected equipment was shown t o  meet other requirements "equivalent" t o  those 

required by the NRC which should have been met, b u t  were n o t  specifically met. 

Thus, the actual requirements t o  be met changed i n  some instances. 

Three significant examples illustrating different problems experienced w i t h  

implementing NRC requirements are provided. 

Canister Storaqe Buildinq (CSB) Natural Hazards Desiqn: 

The SNFP adopted NRC criteria for natural hazards (eg. tornadoes) t o  the 

design of the CSB. These are contained i n  Reg Guide 1.76. "Design Basis 

Tornado for Nuclear Power Plants", SECY-93-087. "Policy, Technical, and 

Licensing Issues Pertaining t o  Evolutionary and Advanced Light-Water Reactor 
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(ALWR) Designs”, and NUREGICR-4461, “Tornado C1 imatology of the Contiguous 

US”. The NRC criteria are more rigorous and thus require a stronger building 

t h a n  the s i te  natural hazards criteria previously used a t  Hanford. The 

contractor did n o t  impose the NRC requirements during design of the building. 

DOE discovered t h a t  the NRC requirement had no t  been invoked by the building 

design. Because the CSB construction cost estimate had been estimated using 

the older s i te  cr i ter ia ,  applying the NRC natural hazards criteria resulted i n  

a marked increase i n  the building’s cost. This additional cost could have 

been almost entirely avoided by timely implementation of the natural hazards 
requirements a t  the time design was initiated. When the additional 

construction cost became known. the contractor tried t o  abandon the NRC 

criteria. This attempt was ultimately rejected by DOE and the NRC natural 

hazards criteria were incorporated into the CSB’s design. 

CSB Tube Material: 

The MCO i s  stored inside a steel pipe (called a tube ,  although i t  i s  n o t  thin 

as typical tubes) t h a t  provides secondary confinement within the CSB. The 

tube  could pressurize t o  -80 psi by release of material from the MCO through a 
pressure relief device being considered for the MCO a t  the time. The SNFP 

adopted NRC Reg Guide 1 .26 ,  “Quality Group Classifications and Standards for 

Water, Steam, and Radioactive Waste Containing Components of Nuclear Power 

Plants ,”  t o  guide selection of the proper code class from ASME I11 t o  the 

tube’s design. Applying the Reg Guide. the tube  met Group C’s classification 

standards and therefore should be fabricated t o  ASME 111. subsection N D .  In 

addition, as the tube  was also safety-class per DOE Order 6430.1A. t h a t  Order 
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s t ipu la ted  t h a t  the  p ip ing  be made t o  ASME I11 c r i t e r i a .  Thus, both 

NUREG 1.26 and DOE Order 6430.1A. sect ion 1300-3.2 required t h a t  the  tube be 

fabr icated and assembled t o  ASME 111. However, the  contractor spec i f ied  the  

tube mater ia l  t o  A P I  5L standards and then issued the procurement order.  The 

contractor had not passed the  p ip ing  code requirements from the  NUREG and 

Order 6430.1A down t o  the procurement sub-contractor. As a resu l t ,  the  SNFP 

devoted extensive time and resources demonstrating t h a t  the  procured tube 

mater ia l  met ASME I11 requirements. This e f f o r t  required the  services o f  ASME 

code and mater ia l  experts and metal lurgical  analysis o f  the  tube mater ia l .  

Eventually, the  mater ia l  was accepted f o r  use. A subsequent change i n  the  

tube's safety functions removing the  p o s s i b i l i t y  o f  pressur izat ion obviated 

the  ASME I11 requirements. However, the  problems encountered c l e a r l y  

i l l u s t r a t e  the  absolute necessity o f  ensuring tha t  the  contractor has f u l l y  

integrated safety requirements downward through t h e i r  e n t i r e  organizat ion so 

t h a t  a l l  subcontractors are aware o f  the requirements p r i o r  t o  the  

s o l i c i t a t i o n  o f  procurement bids.  

Cold Vacuum Drvinq F a c i l i t v  (CVDF)  PiDinq Code: 

Free water i ns ide  the  MCO i s  removed i n  the CVDF. The de-watering p ip ing  i s  

connected t o  the  MCO and i n  e f f e c t  forms a confinement boundary w i th  the  MCO 

she l l .  The SNFP adopted NRC Reg Guide 1.26, "Qual i ty Group C lass i f i ca t ions  

and Standards f o r  Water, Steam, and Radioactive Waste Containing Components o f  

Nuclear Power Plants," t o  guide select ion o f  the  proper code class from 

ASME I11 t o  the  p ip ing .  Applying the  Reg Guide, the  p ip ing  met Group C's 

c l a s s i f i c a t i o n  standards and therefore should be fabr icated t o  ASME 111, 

subsection ND. I n  addi t ion,  as the p ip ing  i s  also safety-c lass per DOE Order 
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6430.1A. t h a t  Order s t ipu la ted  t h a t  t he  p ip ing  be made t o  ASME I11 c r i t e r i a .  

Thus, both NUREG 1.26 and DOE Order 6430.1A. sect ion 1300-3.2 required t h a t  

the  p ip ing  be fabr icated and assembled t o  ASME 111. Applying NUREG 1.26, 

Group C and DOE Order 6430.1A, sect ion 1300-3.2 l ed  t o  the  designation t h a t  

the  CVDF p ip ing  be ASME 111. subsection ND out t o  the  second i s o l a t i o n  valve. 

However, the  contractor ordered t h i s  p ip ing  t o  ASME 831.3 standards. As a 

resu l t ,  once again, the  SNFP devoted time and resources t o  j u s t i f y  the  code 

used by the  procurement order. Eventually, ASME B31.3 was accepted w i th  

addi t ional  f ab r i ca t i on  inspections. 

ImDl ementation Lessons Learned: 

Project  managers should not assume they are immune t o  the  implementation 

problems encountered by the  SNFP a t  Hanford. The fo l low ing  valuable lessons 

are noteworthy: 

I .  Determine the costs o f  implementing safety requirements (ei ther 

DOE or NRC) at. ' the time the requirements are chosen fo r  

imp 1 ementat ion 

2 .  , Ensure that a l l  levels o f  the contractor 's organization f u l l y  

understand the chosen requirements, the f e a s i b i l i t y  o f  t h e i r  

implementation, and t h e i r  associated costs. 

3.  Ensure that a l l  levels o f  a contractor 's organization are aware o f  

a1 1 contractual requirements, whether they be from the DOE, the 

NRC, or any other chosen regulatory agency. 

4. Ensure that a l l  levels o f  a contractor 's organization f u l l y  

implement the set o f  chosen requirements. The contractor must 

seek c l a r i f i c a t i o n  i f  questions or c o n f l i c t s  concerning 
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implementation ar ise ,  before they proceed w i th  design or 
procurement. Do not assume that things w i l l  " j us t  work themselves 

ou t .  *' Comp 7 acency can be ca 7 ami tous. 

Establ ish safety c lass i f i ca t ion  and relevant code requirements 

ahead o f  any other equipment a c t i v i t y ,  and pa r t i cu la r l y  before 

detai led design work o r  procurement. 

5 .  
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Conclusions: 

The 1999 f i s c a l  year appropriation b i l l  f o r  DOE ( T i t l e  111) states t h a t  t he  

DOE must apply NRC l i cens ing  standards t o  a l l  new construct ion beginning i n  

2000. The author izat ion b i l l  then makes the  fol lowing pregnant counsel: 

The Department should ensure t h a t  t h i s  requirement does not r e s u l t  i n  a 

program requirement t o  meet two separate sets o f  standards (both NRC and 

DOE), but  should ensure a smooth t r a n s i t i o n  for meeting NRC standards. 

The SNFP has found t h a t  implementing NRC requirements on top o f  DOE 

requirements i s  o f ten  contentious and cos t ly .  both i n  terms o f  money and 

schedule. Other than pub l ic  perception, obvious benef i t  i s  unclear and no 

major improvement i n  over -a l l  p ro jec t  safety i s  obvious by implementing NRC 

requirements above and beyond those already required by the  DOE. This then 

suggests t h a t  t he  key t o  safe f a c i l i t y  construction l i e s  w i th  rigorous and 

competent implementation o f  sound safety requirements, no matter t h e i r  source, 

rather than the  pedigree o f  the  requirements themselves. 

Applying dual sets o f  DOE and NRC requirements can work f o r  a DOE p ro jec t .  

However, fundamental technical differences ex i s t  between the sets o f  

requirements. Any pro jec t  considering such a po l i cy  should do so only a f t e r  

careful  assessment o f  the  impacts weighed against the  benef i ts.  

The SNFP has found t h a t  establ ishing separate bodies f o r  the  approval and 

adjudicat ion o f  NRC requirements i s  essential f o r  any such program t o  succeed. 
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Recommendations: 

A careful and methodical cost-benefits analysis of applying NRC regulations t o  

a DOE project should be done before invoking such requirements. Substantial 

economic impact can occur to  a project from applying NRC regulations. 

Understanding the degree of this impact i s  crucial in making an informed 

objective decision. Political expediency should n o t  drive this decision. 

Applying selected NRC requirements i s  much harder t h a n  simply invoking 10  CFR 

in to to  for a project. 

Applying DOE requirements in tandem with NRC regulations should be avoided. 

Tha t  i s ,  a project should choose either to follow DOE requirements or NRC 

requirements, only. I t  i s  much simpler and efficient t o  invoke either DOE or 

NRC requirements, alone. 
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. .(.'#:-I:> APPENDIX . . .,. * .. . . .  I .  
W O , '  ;.:.:,., 
ted S ta t e s  Government Department  of Energy 

iemorandum. . 
OAX: July 20, 1995 

%Y TO 
RiOF; EM-36 
S J ~  Concurrence with K-Basins Spent Nuclear Fuel Project Policy on Nuclear 

Safety Requirements 
. 

To: Manager, DOE Richland Operations Office 

As requested in your subject memorandum dated May 24 ,  1995, I am concurring 

with the K-Basins Spent Nuclear Fuel Project Regulatory Policy and its 

implementatipn using .an Independent Review Panel. This policy has been 

reviewed and concurred with by the Office of Environment,'Safety and 

Health. 

In implementing this policy, 'the Richland Operations Office must ensure 

that the processes and requirements are both tech;lically defensible and 

cost-effective. 

If you have any 

Assistant Secretary for . . .  

Environmental Management ' 

_ .  . " ...... 
. .  

. .  

4' ' .  . ' 

. .  



95-SFD-167 

Department of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

President 
Westinghouse Hanford Company 
Ri chl and, Washington 

Dear Sir: 

IMPLEMENTATION OF THE K BASINS SPENT NUCLEAR FUEL PROJECT (SNFP) REGULATORY 
POLICY 

On July 20, 1995, Thomas P. Grumbly, Assistant Secretary for Environmental 
Restoration and Waste Management, concurred with the U.S. Department of Energy 
(DOE), Richland Operations Office (RL), K Basins SNFP Regulatory Policy. 
Tara O'Toole, Assistant Secretary for Environment, Safety and Health, has also 
concurred with the policy. 
integrated team of Westinghouse Hanford Company (WHC), RL, and DOE 
Headquarters (EM and EH) personnel, establishes a challenging and aggressive 
safety policy for all ne\.r facilities that will be constructed by the SNFP to 
support our path forward. 

Included as an enclosure to this letter is a copy of the policy to ensure that 
WHC management and staff, including subcontractors, involved with the SNFP are 
informed of this policy. By this letter, WHC is directed to provide, where 
relevant, copies of the policy to all affected SNFP personnel. 
encourage WHC t o  establish a forum wherein WHC employees have an opportunity 
to discuss any questions they may have with the individuals from your staff 
who collaborated in the formulation of the policy. Finally, WHC is directed 
to immediately integrate this policy into all WHC SNFP planning, design, 
implementation, and management activities. 

The regulatory policy, which was prepared by an 

RL would also 

If you have specific questions regarding this matter, please feel free to 
contact me on 376-7465 or Mr. Robert G. Holt, of my staff, on 376-9989. 

Sincerely, 

SFD: RGH 

Enclosure 

cc w/encl: 
J. C. Fulton, WHC 

Elkabeth D. Sellers, Director 
Spent Nuclear Fuels Project Division 



K BASIN SPENT NUCLEAR FUEL PROJECT - REGULATORY POLICY 
Introduction 

The Department of Energy (DOE) has.established a program to move the Spent 
Nuclear Fuel (SNF) presently stored in K Basins to a new storage facility 
located in the 200 East Area of the Hanford Site. New facilities will be 
designed for safe conditioning and interim storage of the fuel. 

The purposes of this document are to establish the DOE policy regarding 
regulatory requirements for the design and construction of the new facilities, 
to define terms, to identify key roles and responsibilities, and to outline 
the overall approach to be followed in implementing this regulatory policy. 

DOE Policy for Safety of New Facilities 

It is DOE'S policy that the K Basin Spent Nuclear Fuel Project (SNFP) will 
achieve nuclear safety equivalence to comparable Nuclear Regulatory Commission 
(NRC)-licensed facilities. This will be accomplished by applying technical 
requirements based on those applied by the NRC to comparable licensed 
facilities and by adopting appropriate features of the NRC licensing process, 
in addition to applicable DOE Orders and requirements. 

Policy Objectives 

DOE has established this policy for three primary reasons: 

To achieve a set o f  requirements that are technically defensible and 
cost-effective. 

To achieve in the design and construction of new SNFP facilities a level 
of nuclear safety comparable to that of NRC licensed commercial nuclear 
faci 1 i ties. 

To enhance public understanding and confidence in the safety Of the new 
facilities by following an enhanced regulatory strategy. 

-1- 



Definitions 

1 .  Safety Eauivalence to NRC-Licensed Facilities 

For the purpose of this pol icy, "safety equivalence to NRC-licensed 
facilities" i s  established for SNFP facilities by conformance to 
technical and administrative requirements as follows: 

Technical requirements which meet the nuclear safety objectives o f  
NRC regulations for fuel treatment and storage facilities. These 
include requirements regarding radiation exposure limits, safety 
analysis, design and construction. 

Administrative requirements which meet the objectives of the major 
elements of the NRC licensing process. 
documented design and safety analyses, independent technical 
review, and opportunity for public involvement. 

These include formally 

2.  NRC Reauirements for Comparable Facilities 

The term "requirements" means design and construction measures which are 
specifically mandated by NRC regulations. 
precedents, which are illustrative of implementation of the regulations, 
are considered optional rather than mandatory. The term "comparable 
facilities" in this case means SNF treatment and storage facilities. 

Regulatory guidance and 

-2- 



Responsibilities 

Overall DOE safety authority is held by the Secretary o f  Energy; for the 
K-Basin SNFP this authority is delegated to the Manager, RL. 
implementation o f  this policy, roles and responsibilities are as outlined in 
the following table: 

For 

REGULATORY FUNCTION 
Approval o f  this Policy 

Develop Regulatory 
Requirements 

RESPONSIBILITY 
RL approve 
EM, and EH concur 

Contractor, with 
Reaul atorv 
Requirements Team 
(RRT) 

I 

Approve Regulatory 
Requirements 

Prepare and Issue Safety 
Analysis Report (SAR) and 
Technical Safety 
Requirements (TSRs) 

RL approve 
EM, and IRP 
concur 

Contractor 
prepare 
RL-SNFP review 
and issue 

EH-O~ 

SAR Technical Review 

SAR Approval 

Operational Readiness Review 
(ORR) and authorization to 
operate 
Public and Interested Group 
Reviews 
Inspection and Enforcement 

RL Technical 
Review Team' 
EH-O' 
TRP 

RL approve 
IRP concur 
EH-0' 
RL authorize' 
operation 

SNFP 

EH 

VEHICLE 
Action Memorandum 

~ 

Requirements 
identification * 
process . 

Regulatory 
Requi rements 
Document, approved 
and controlled 
SAR/TSR transmittal 

Report documenting 
review process, 
findings, and 
resol uti on 
Approval Memorandum 

Action Memorandum 
based on readiness 
review 
SNFP Communication 
Strategy 
Inspection plan 

' The RL Technical Review team will be convened by RL's Office of Quality, 
Safety, and Health (RL-QSH) and will include technical specialists i n  the 
field of facility nuclear safety, from EH-T and other organizations as 
appropriate. 

' Within EH, two organizational units serve separate and distinct functions. 
One of these, designated as EH-T, provides technical support; the other, 
designated as EH-0, provides independent oversight. 
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The Process 

This policy is to be applied to matters of nuclear safety (including 
radiological control issues) for new SNFP facilities. Its primary focus is on 
design and construction issues, and preparation for operations. The pol icy 
does not apply t o  environmental, OSHA, chemical accident safety, and other 
non-nuclear safety issues. (These are covered elsewhere by DOE Orders and 
statutory requirements.) Similarly, the kinds of life-of-facil ity oversight 
(e.g., operator training, performance assessment) applied by the NRC to their 
licensed facilities are not covered by this policy. 

The major elements of the process are as follows: 

Proposed regulatory requirements will be developed by the contractor 
with the help of a Regulatory Requirements Team (RRT) comprised of 
individuals thoroughly familiar with the NRC and DOE regulatory 
requirements. DOE-RL will approve the requirements, with EM, EH, and 
IRP concurrence. 

* I  The requirements development process will include high level screening 
of NRC regulations (10 CFR parts 0-199) to select those applicable to 
the SNF facilities, comparison with DOE requirements to identify 
significant areas of difference, and compilation of the composite set o f  
requirements to be applied to the SNFP. NRC regulatory guidance will be 
used as needed to clarify the intent of those regulations and to provide 
insight into suitable methods of implementation. Engineering analysis 
will be utilized where necessary to develop new (or modified) 
requirements in areas where neither NRC or DOE requirements explicitly 
address K Basin SNFP technical issues. 

A Safety Analysis Report (SAR) and Technical Safety Requirements (TSRs) 
will be developed, formally documenting the proposed SNFP design 
implementation of the established requirements. The SAR and TSRs will 
be submitted by Contractor to the RL Technical Review Team and the IRP 
for review and comment. 

DOE independent oversight of this process will be provided by EH 
Oversight (EH-0). 
DOE Order 5480.23 (Safety Analysis Report) and DOE 5480.31 (Start up and 
Restart of Nuclear Facilities). 

EH technical support (EH-T) will provide technical support resources to 
supplement the resources of DOE-RL and EM in the development and review 
or safety documentation and technical requirements. 

Based on successful results, DOE-RL will authorize construction (KD-3), 
and then operation (KD-4), of the facilities, in accordance with DOE 
Order 4700.1. 

EH-0 will perform the responsibilities outlined in 

- 
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DOE requirements are not set aside or superseded by this process; rather, 
along with applicable NRC regulations, they comprise the basis for SNFP 
facility design and construction. 

Independent Review Panel 

Beyond the independent oversight afforded by the DOE-EH involvement in the 
project as outlined above, an Independent Review Panel (IRP) will be convened 
by DOE to provide high level, external oversight of the implementation of this 
policy. 

It is anticipated that this IRP will comprise three members selected for their 
stature, technical capability and experience applicable to the SNFP, and 
supported by staff as required. The IRP charter will include: 

evaluation and concurrence with the SNFP regulatory approach and 
methodology. 

evaluation and concurrence with the technical requirements established 
by the project. 

evaluation and concurrence with the SAR 

* advice to DOE-RL, with respect to final approval to operate the SNFP 

The IRP's input must be considered and formally resolved by the Manager, RL, 
as a prerequisite to finalization of requirements, approval of the SAR, and 
authorization to operate facilities. 

Conclusion 

The intended outcome of  this policy is to ensure that SNFP designs meet the 
nuclear safety objectives of the applicable NRC requirements. 
conservative designs, with clear capability to accommodate postulated 
accidents, will provide the best confidence that the SNFP designs are 
equivalent to NRC licensed ones, from a nuclear safety standpoint. 

faci 1 it ies . 

Rugged, 

SNFP WUCYIFINAUB04-95 
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.Spent Nuclear Fuel Project Path Forward 

Additional NRC Requirements 

I. Introduction and Purpose 

The US. Department of Energy (DOE), established in the "K Basin Spent Nuclear Fuel 
Project - Regulatory Policy," dated August 4, 1995 (hereafter referred to as the Policy), the 
requirement for new Spent Nuclear Fuel (SNF) Project facilities to achieve "nuclear safety 
equivalency" to comparable US.  Nuclear Regulatory Commission (NRC)-licensed 
facilities. An evaluation was performed to identify any additional NRC requirements 
needed, in combination with the existing and applicable DOE requirements, to establish 
nuclear safety equivalency. The results (titled "Actions for Consideration") and process 
used to identify these NRC requirements were documented in WHC-SD-SNF-DB-002, 
Spent Nuclear Fuel Project Path Forward Nuclear Safty Equivalency to Comparable 
NRC-Licensed Facilities. 

This document, Spent Nuclear Fuel Project Path Forward, Additional NRC Requirements, 
presents the SNF Project's position on each Action for Consideration, with exception to the 
design earthquake, and transforms those identified for implementation into a requirements 
format. At this time the issue of the appropriate design earthquake is addressed in detail in 
a separate document, WHC-SD-SNF-DB-004, Spent Nuclear Fuel Project Seismic Design 
Criteria, Nuclear Regulatory Commission Equivalency Evaluation Report. 

11. Scope 

In accordance with the Policy, the scope of potentially applicable NRC technical 
requirements encompasses the design and construction measures (as opposed to also 
including preoperational or operational measures) mandated by the NRC regulations as 
defined, for the purposes of this evaluation, in Title 10, Code of Federal Regulations, 
Parts 0 through 199, revised as of January 1, 1995. In addition, NRC guidance (located in 
NRC public document rooms as of September 18, 1995) that may have direct application 
to SNF Project design and construction activities, was reviewed as a prudent step in 
implementing the Policy's objectives. 

In implementing the Policy, nuclear safety equivalency is being established on a one-time 
basis with respect to the NRC regulations and guidance, based on the dates in the 
preceding paragraph. Future changes to DOE requirements used to establish nuclear safety 
equivalency (e.g., if DOE 5480.7A was reissued as DOE 5480.7B)need to be reviewed to 
ensure that nuclear safety equivalency has been preserved through the use of the new 
order, or the relevant historical DOE requirements, now deleted in the new order, would 
need to be specifically identified as a separate SNF Project-specific requirement and 

1 
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implemented accordingly. This latter control must be applied to Project Hanford 
Management Contractor procedures and instructions as well where such documents were 
used to establish nuclear safety equivalency. 

Further, the additional NRC requirements identified herein apply to the Canister Storage 
Building (CSB) and Cold Vacuum Drying (CVD) facility- 
f .  In addition, three selected additional NRC 
requirements (items 16, 18, and 27 in Table 1) also apply to the K Basin Fuel Retrieval 
System (FRS) and post-FRS fuel handling activities to the point the multi-canister 
overpack (MCO) cask is on the transport vehicle. These requirements are relevant to 
meeting the fuel end-point criteria that are important to downstream fuel conditioning 
processes (e.g., the amount of retained sludge after fuel cleaning), or are important to 
compliance with NRC nuclear safety requirements in later activities (Le., a KeWS 0.95). 
DOE requirements apply to all SNF Project activities. 

. .  . 

111. Results 

The additional NRC requirements were consolidated into 29 items. All items will be 
implemented to comply with NRC regulations with exception to the design earthquake, 
which is being implemented in a manner that establishes equivalence in safety, as opposed 
to direct equivalence to the regulation. As mentioned above, the seismic issue is presented 
in detail in WHC-SD-SNF-DB-004. 

Table 1 identifies the disciplines responsible for implementation of the requirements (e.g., 
civil structural and mechanical) to help facilitation by the end user. Where the table 
includes references, this does not imply that the identified additional NRC requirements 
and related DOE requirements necessarily satisfy the requirements of the references, or 
even that the SNF Project Path Forward must satisfy the requirements of the references. It 
simply notes where the basic issue is raised and where the reader may refer to 
WHC-SD-SNF-DB-002, and NRC regulations and guidance for related information. 

Recognizing that the designs and safety analyses of the CSB and CVD facility am"X 
will evolve further and be refined as the engineering progresses (e.g., the number and 
nature of active and passive systems and the safety-class designation of systems and 
components), the SNF Project may need to revisit the results (additional NRC 
requirements) of this document and make revisions as appropriate with DOE approval. 

2 
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