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ABSTRACT

Experimental Breeder Reactor I (EBR 1) is a National Historic Landmark located at the Idaho
National Laboratory, a Department of Energy laboratory in southeastern Idaho. The facility is significant
for its association and contributions to the development of nuclear reactor testing and development. This
Plan includes a structural assessment of the interior and exterior of the EBR I Reactor Building from a
preservation, rather than an engineering stand point and recommendations for maintenance to ensure its

continued protection.
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Experimental Breeder Reactor | Preservation Plan
1. INTRODUCTION

The historical theme of the Experimental Breeder Reactor I (EBR I) Building and Visitors Center is
“Nuclear Reactor Testing” (Arrowrock Group 1997). The maintenance goal for this historically
significant facility is preservation (Figurel). Although the reactor’s most historical event occurred on one
day in 1951, the current maintenance objective for the facility is to preserve the historic materials,
features, and character of this original mission while also retaining some later elements. Impact
assessment, materials repair, and preservation require an understanding of the building, environment and
setting, original design and construction, and subsequent changes made through time (Harris 2001, Green

2005, Miller 2005).

Figure 1. Experimental Breeder Reactor I Reactor Building, Scoville, Idaho, constructed 1951.

The Plan to follow has five sections. Sections 1 and 2 provide background information on EBR I
and introduce the stated goal of maintenance for EBR I, which is preservation. Next, the Plan’s purpose

is presented and the basic elements of a structural assessment are discussed. Section 2 provides a brief





history of the Landmark and a general description of its physical environment. Section 3 provides a
relatively detailed architectural description and layout of the interior and exterior of the EBR I reactor
building. This section is intended to provide the basis for the condition assessment as presented in detail
in narrative, tables, and photographs in Section 4. Finally, Section 5 provides conclusions from the
assessment and makes recommendations for appropriate treatments to be completed or overseen by
persons with extensive experience working with historic buildings and fabrics. The recommendations are
made to enable the continued preservation, through maintenance, of this important National Historic

Landmark.

1.1  Purpose of the Plan

The purpose of the EBR I Preservation Plan is to provide a structural assessment of the 54-year old
Reactor Building’s condition, both internal and external. Additional goals include identification of issues
that have impacted, or have the potential to impact it, along with probable causes of the impacts, and
lastly to provide options for mitigation and repair. Toward these ends, the Plan contains information
gathered from literature review, on-site visits, perusal of engineering and architectural drawings, current
and historic photographs and other documents, and discussions with both maintenance and public
relations staff with primary responsibility for maintaining the Reactor Building and for promoting it as a
heritage tourism property. Historic preservation professionals in the Idaho National Laboratory’s Cultural
Resource Management (CRM) Office made all of the observations and recommendations contained

within the report at the request of the Department of Energy, Idaho Operations Office (DOE-ID).





2. PHYSICAL AND HISTORICAL SETTING

In 1949, the U.S. Atomic Energy Commission (AEC), predecessor agency of the Department of
Energy (DOE), established the National Reactor Testing Station, now known as Idaho National
Laboratory (INL) in southeastern Idaho. Over the next 30 years, 52 first-of-a-kind and one-of-a-kind
reactors were eventually constructed there, nearly all of which made significant contributions to
the development of nuclear reactor technology and safety. In 1951, the Bechtel Corporation
completed construction on one of the first INL buildings, the EBR I Reactor Building. It was constructed

around its central feature, an experimental nuclear reactor.

2.1 Physical Environment

INL is located on the arid high desert of the northeastern Snake River Plain in southeastern Idaho
(U.S. DOE-ID 2007). Temperature fluctuations are extreme, sometimes reaching 100 degrees Farenheit
or more for a short time in the summer and dipping below zero in the winter. Annual precipitation
averages only 9 inches, with most falling in the form of winter snow and fall and spring rains. Prevailing
diurnal winds blow from southwest to northeast but often reverse direction at night. Topography is
subdued and volcanic in origin, with isolated buttes rising as landmarks in the gently rolling basaltic
terrain. The Big Lost River passes through the INL area to terminate in a sink area near the foothills of
the Lemhi Mountains. Flows in the River today are sporadic due to low precipitation and upstream
irrigation demands but evidence is present for higher past flows. Sagebrush and other hardy forbs, cacti,

grasses, and shrubs dominate the landscape and during dry years provide abundant fuel for wildfires.

EBR I was built in the southern portion of the INL, approximately two miles south of State
Highway 20/26, a mile and a half southeast of the Big Lost River, and approximately five miles northwest
of the INL area’s largest butte, Big Southern Butte. It sits on a small rise, isolated from most other INL

buildings and structures and faces to the northeast.

Prior to 1975, the EBR I complex, both within and outside of a security fence, included the Reactor
Building and associated office annex and guardhouse and four additional reactor buildings with
associated support structures (U. S. AEC 1969). However, the EBR I area has undergone many changes
since its original reactor testing function ended and its new function as a Visitor Center began. The
changes include attempts to repair and/or replace materials and systems as well as the removal of all
buildings in the area except the EBR I Reactor Building, annex, and guardhouse. Several changes have
also been made since 1975 to expand the visitors’ experience including development of interpretive

exhibits and the introduction of non-nuclear artifacts from across the INL area, and (INEL 1989).





2.2 Historical Summary

On December 20, 1951, the EBR I reactor produced the world’s first usable amounts of electricity
from a nuclear reactor. Over the next thirteen years, the EBR I reactor went on to achieve many more
world firsts and proved its primary mission, that a reactor could produce more fuel than it consumed. The
reactor core was changed out four times over the next decade. The final core experienced a partial
meltdown that resulted in radiological contamination to some parts of the reactor vessel. In addition,
some piping and other building components retained residual radioactive waste from the meltdown and

regular reactor testing activities.

The reactor was deactivated in 1963 and, in 1966, President Lyndon B. Johnson designated the
Reactor Building a National Historic Landmark for its many achievements in reactor development and
design. Following decontamination, in 1975 the Reactor Building and associated Office Annex were
opened as a public Visitor Center (Smith et al. 1949:22-23, Stacy 2000:259). The facility remains open
to the public today.





3. DESCRIPTION OF EXPERIMENTAL BREEDER REACTORI|
REACTOR BUILDING

The EBR I Reactor Building is constructed of concrete, steel, and brick and is the only all brick
reactor building constructed on the INL. The Building is a functional, multi-level industrial steel-frame
structure consisting of three sections: a central 4-story high-bay, a 2-story low bay to the north of the high
bay, and a 1 %2 story low bay to the south of the high bay that has a small utility room adjacent to its west
wall. The Building faces northeast and is approximately 122 feet long by 77 feet wide. The height of the
Building above ground is approximately 50 feet and underground levels extend 30 feet below the surface.
Three finished levels are located inside the building, including a partial basement, main ground floor, and

mezzanine.

The Building has a concrete foundation and a flat roof comprised of a concrete roof deck with 3-
ply built up composite asphalt surface. Parapets extend approximately 3-feet above the roofline. The
original concrete coping is now covered with metal. A ventilation penthouse protrudes above the

northeast side of the roof and also has a flat roof of composite asphalt with a metal coping.

The setting associated with the Reactor Building is also a historic character defining feature (Harris
2001: 438-441). Two single bulb metal yard lights extend from the corner of the walls on the building’s
north side and utility lights hang above each overhead door. A lawn once graced the area immediately
adjacent to the reactor building, but has been replaced with local red cinder interspersed with new

concrete sidewalks designed to allow wheelchair access.

3.1 Exterior

As-built engineering drawings available from the INL Records Storage Center (EB 51-59 and 75,
Box 166075, Rolls 2-3) show that all exterior wall elevations are brick with five stringer courses to every
header course, north and south wall elevations are triple wythe and east and west walls are double wythe.
The brick, including that used for the parapets, is multi-colored and mortar comprises approximately 30%
of the wall. The walls are reinforced at each of the building corners with %4 steel rods. Engineering
drawings indicate that the main sections of the building had a drained cavity system with an interior
downspout. The system is not visible from the interior and, if it exists, is likely concealed between the

interior and exterior walls. There is evidence of drain holes in the walls, as well as exterior drain pipes.

The north elevation features a centered gray steel entry door with a single pane fixed window.

Adjacent to the entryway is a gray steel overhead garage door that leads directly into the high bay. Two





other pedestrian and overhead doors exist, one that leads into the southern low bay and the other into the

west side of the high bay.

The only fenestration occurs on the west elevation. There are two ribbons of three casement steel-
framed windows that extend about 20 feet above the ground and double-hung steel-framed windows in
each second floor rest room. There is also a single window above the west interior stair landing and three

louvered metal vents on the reactor building and ventilation penthouse’s east elevations.

3.2 Interior

The interior of the EBR I Reactor Building reflects the building’s historic use and has three levels:

a partial basement, ground floor, and mezzanine.

3.21 Basement

The basement has two drain tanks, an access space, and eleven rooms (two reflector repair rooms, a
conveyor room, three pump rooms, a wash room, an exhauster room, a receiver room, a cold pump room,
and a handling room). Several of the partial basement’s rooms are not accessible due to some residual
contamination. The floor is concrete and the walls are concrete with reinforcing steel. There are no

windows and artificial light is provided by several single bulb drop fixtures.

3.2.2 Ground Floor

The ground floor has eight rooms (turbine room, service room, load dissipation room, steam
generator room, reactor room, convection room, vault room, and fuel handling cave or hot cell). Adjacent
to the convection room is the concrete reactor containment vessel. The rod farm and top of the basement
wash room are located across from it. The ground floor has walls of exposed brick, concrete block, and
concrete reinforced with steel. Exposed piping and ductwork run between the rooms and some equipment
is newly painted in bright colors. The concrete floor is waxed to a high sheen. Unfortunately, new paint
and extensive cleaning and waxing removes the patina of age. Paint may also actually hide structural

problems (Miller 2005).

Narrow concrete stairs with black and yellow safety tape on the risers and yellow safety netting
strapped to the rails are located in four areas of the ground floor. Two go upstairs and are located in the
turbine room’s northwest corner and south of the entrance vestibule. The other two go downstairs and are

adjacent to the south wall of the service room and in the reactor room’s southeast corner.





The Building does not have a humidifier or furnace. Heat is provided by electric baseboard units.
White ceiling fans hang from the steel girders and natural light enters the floor from one window on the
first landing of stairs in the northwest corner and from the single window on the entry door. However,

several green metal single-bulb fixtures and newer silver metal fixtures provide artificial light.

3.2.3 Mezzanine

The Mezzanine has a total of eight rooms (women’s and men’s restrooms, a closet, office/storage
room, turbine/gear box/generator space, reactor control room, and gravity tank room). The top of the
Reactor is located adjacent to the gravity tank room and has a walkway around three sides. Outside walls
are of brick and interior walls are of concrete block and concrete reinforced with steel with the exception
of the northern exterior of the control room wall. It is a combination of exposed brick, concrete and
concrete block. All floors are concrete; however, the floor in the office/storage room has been covered
with blue indoor/outdoor carpet and the control room has 8” x 8 mottled brown asbestos tile. Natural
light comes into the office/storage room from two sets of steel-framed casement-type west-facing
windows. Each restroom also has one west-facing window. Artificial light is provided by the same green

metal and newer silver metal fixtures that provide light to the ground floor.





4. CONDITION ASSESSMENT

The following discussion is organized according to exterior elevations (north, east, south, west) and

interior level (basement, ground floor).

4.1 Exterior

From a distance the EBR I Reactor Building’s exterior appears to be in good condition. However,
closer inspection reveals several problems, particularly on the windward west side. Spalling brick,
deteriorating mortar, and efflorescence appear to be longtime issues. The brick was sandblasted in 1981
increasing its porosity and susceptibility to water penetration. Attempts at repair include the use of non-

matching brick and mortar and stucco patches applied directly to the brick surface.

Drainage problems are also chronic at the Reactor Building, possibly exacerbated by a flat roof and
inappropriate maintenance (Harris 2001:547, 588-589, Fielden 2003:70-71). Drain holes in the masonry
walls have been plugged with concrete and exterior drain pipes installed that, in some cases, do not
adequately direct water away from the foundation or walls. A visit to the Building during and
immediately after a rainstorm showed that water is hitting the ground and splashing back on the concrete
foundation. Rainwater was also observed running down the masonry walls on the Building’s west
elevation and in the southwest corner. A variety of negative impacts are present as a result: wet masonry;
spalling concrete, mortar deterioration, and loss of rendering. These forces are problematic because they
leave soft brick face exposed, which will allow further moisture penetration and materials deterioration

(Harris 2001:92-93, Weaver 1997:145-146, Green 2005, Miller 2005).

From the ground, diagonal cracks were observed in the northeast and southeast parapets, resulting
in negative impacts. Bird droppings were seen on the west window sills and small peck marks were noted
in the window glass causing small window cracks. The negative effects of birds and other natural agents
are widely known (Fieldlen 2003:27, 62, 115, Harris 2001:589, Weaver 1997:117-119, Green 2005,
Miller 2005).

Discussion of deterioration forces related to brick and mortar, appearance, and possible treatments
is found in Fielden (2003:66-70, 195-198, 263-6), Weaver (1997:102-105), Harris (2001:26), Green
(2005) and Miller (2005). Historical architect and structural engineer Mel Green advises (2005), “Don’t
put anything on a building out of a can,” and “always wait to see if new products work.” In general, all
sources agree that non-public areas are not as important for appearances as public areas (cf. Fielden

2003:66, 195). Consensus is also reached on the importance of utilizing Conservators, Structural





Engineers, and Master Craftsmen with professional experience in the preservation and rehabilitation of
historic buildings. Cleaning and maintenance staff must also be aware of special requirements for historic

buildings and should track and report their observations and decisions.

411 North Elevation

Findings for the north elevation of the EBR I Reactor Building are summarized below (Figure 2,
Table 1). The Building warrants continued monitoring so that any future flooding issues, which have
adversely affected the structure in the past, are corrected quickly. Assessment and future repair under the

direction of qualified professionals are also recommended.

Figure 2. EBR I Reactor Building North Elevation.

Table 1. EBR I Reactor Building North Elevation findings.

Issue Probable Cause Testing and Impact on the Mitigation and Repair
Investigation Structure
Diagonal Unequal settlement 1980 project Deterioration of Employ Structural Engineer
cracks in the | leading to uneven loads; | drawings; parapet corners with professional experience
parapet wall. | insufficient bond; Visual leading to in historic structures to:
Likely also Thermal movement and | inspection possible failure of | analyze stress, strain, and
present at moisture expansion, parapet walls. torsion related to dead and
other parapet | freeze/thaw cycles. 4" live loads and the
corners steel reinforcement rods environment; and to
(Figure 2) and no expansion or recommend treatment options.
contraction joints in the Contract with Conservator
parapet walls. ) . .
with professional experience
in historic masonry, to work
with Structural Engineer and
Landlord and to conduct or
oversee repair.






Table 1 continued.

Issue Probable Cause Testing and Impact on the Mitigation and Repair
Investigation Structure

Mismatched | Initial damage caused by | Project Detracts from Contract with Conservator

brick (Figure | broken waterline and drawings; historic with professional experience

2) resulting flood. Problem | conduct brick appearance in historic masonry to oversee
fixed; 1980 brick repair | dye test on or conduct masonry work
and replacement small section of including repointing
overseen and completed | brick on replacement with materials
by persons with no west/south that match original in
historic building or “nonpublic” composition, color, and size.
materials experience. side of building

41.2 East Elevation

Findings for the east elevation of the EBR I Reactor Building are summarized below (Figure 3,

Table 2). A faulty drainage system has adversely affected the building on this side and repairs are

recommended to halt further deterioration.

a

Table 2. EBR I Reactor Building East Elevation findings.

b
Figure 3. EBR I Reactor Building East Elevations: a) faulty drainage system, b) mismatched brick, c)
spalled, mismatched brick and stucco patches.

C

Issue Probable Cause Testing and Impact on the Mitigation and Repair
Investigation Structure

Wet Faulty drainage; exterior | 1980 project Weakened Contract with Structural

masonry; drainpipe does not carry | drawings; foundation; create | Engineer to work with

Spalling water away from visual pathway for Mechanical Systems Engineer

Concrete, building, causes inspection and additional water to determine if original interior

(Figure 3a) splashing from rock onto | damp concrete cavity drain system is
concrete; saturates soil operational. Determine

10






Table 2 continued.

Issue Probable Cause Testing and Impact on the Mitigation and Repair
Investigation Structure
causing capillary action functionality of external
(rising damp). system and recommend
treatment.
Contract with Master
Craftsman to oversee
repair/replacement of drainage
system and components.
Mismatched | Clogged drainbody or 1980 Project Detracts from Contract with Conservator
brick on downspout at this corner | drawings; historic with professional experience
“public” of the roof replaced with | conduct brick appearance in historic masonry to oversee
reactor external drain pipe. dye test on or conduct masonry work by
building Problem fixed. small section of Master Craftsmen including
wall (Figure brick on repointing replacement, with
3b) west/south materials that match original in
“nonpublic” composition, color, and size.
side of building
Mismatched | 2003 brick repair and 2003 Project Detracts from Contract with Conservator
brick on replacement overseen drawings; historic with extensive historic
“nonpublic” | and completed by conduct brick appearance masonry experience to oversee
vault room persons with no historic | dye test on or conduct masonry work
wall (Figure | building or materials small section of including repointing
3c) experience. brick on this replacement, with materials
wall that match original in
composition, color, profile,
texture, and size.
Stucco Moisture penetrating 1980 project Spalled brick, Contract with Structural
patches brick from opening lap drawings; mortar Engineer to determine extent
pulling away | joint in the coping. interview with deterioration. of coping issue. Under
and . EBR I retiree; Loss of rendering | supervision of Structural
. Lawn watering on lee . . . . . .
removing . oo site visit during | will leave soft Engineer with professional
. side of building caused . . Lo .
brick . .2 rain storm, brick face historic masonry experience,
. brick deterioration and . .
rendering; . visual exposed; missing | have Master Craftsman
. persons with no . . . . )
spalled brick . gy inspection brick will allow remove lower side metal
experience with historic . . .
on o . further moisture coping and reinstall after
« . ,, | buildings or materials . . .
nonpublic penetration and masonry is repaired.
oversaw or completed .
vault room . . materials .
. 1980 repair project. . Contract with Conservator
wall (Figure deterioration. . . .
3¢) with extensive historic

masonry experience to oversee
or conduct masonry work by
Master Craftsmen including
repointing replacement, with
materials that match original in
composition, color, and size.

Lawn has been replaced by red
cinders and watering is no
longer a problem.

11






413

South Elevation

Findings for the south elevation of the EBR I Reactor Building are summarized below (Figure 4,

Table 3).

Figure 4. EBR I Reactor Building South Elevation.

Table 3. EBR I Reactor Building South Elevation findings.

Issue Probable Cause Testing and Impact on the Mitigation and Repair
Investigation Structure

Stucco patches | Moisture 1980 project Detracts from Monitor joints in metal coping

cover spalled penetrating the drawings; Site visit historic and stucco for cracking;

brick on brick from an during rain storm, appearance Consult Structural or Systems

“nonpublic” opening in the lap | visual inspection; Engineer with experience

reactor building | joint in the stucco patches in regarding historic drainage

walls (Figure 4) | coping. good condition systems to determine if
drainage system is plugged
and where.

41.4 West Elevation

Findings for the west elevation of the EBR I reactor building are summarized below (Figures 5 and

6, Table 4).

12






a

Figure 5. EBR I Reactor Building West Elevation:
mismatched brick.

a

b

a) stucco patch removal area, b) efflorescence, ¢)

Figure 6. EBR I Reactor Building West Elevation: a) missing and spalled brick on sill, b) reflective
windows and bird damage.

Table 4. EBR I Reactor Building West Elevation findings.

Issue Probable Cause Testing and Impact on the Mitigation and Repair
Investigation Structure
Removal of Wall located on 2003 Project Spalled brick, Contract with Structural
stucco patch left | windward side of drawings; conduct | mortar Engineer to work with
stains and soft Exterior pipe is brick dye test on deterioration; Mechanical Systems
brick beneath. missing and water | small section of missing brick will | Engineer to determine if

(Figure 5a). Salt
leaching from
brick Reactor
Building wall
(efflorescence)
(Figure 5b); Wet
masonry.
Mismatched
brick on
“nonpublic”
vault room wall
(Figure 5¢)

is draining directly
onto wall. Persons
with no experience
with historic
buildings or
materials oversaw
or completed 2003
masonry repair
project.

brick on this wall

allow further
moisture
penetration and
materials
deterioration.

original interior cavity drain
system is operational.
Determine functionality of
external system and
recommend treatment.

Contract with Master
Craftsman to oversee
repair/replacement of
drainage system and
components.

Contract with Conservator
with professional historic
masonry experience to
oversee or conduct masonry
work by Master Craftsmen

13






Table 4 continued.

Issue Probable Cause Testing and Impact on the Mitigation and Repair
Investigation Structure
including repointing
replacement, with materials
that match original in
composition, color, and size.
Missing and Deteriorating Visual Inspection Rowlock brick sill | Contract with Structural
spalled brick on | mortar joints on is deteriorating Engineer to determine if there

rowlock brick sill
(Figure 6a, b)

brick sill; moisture
and freeze/thaw;

and will worsen if
no intervention.

may be other causes (i.e.,
steel reinforcement at corner
of window) and Conservator
with professional historic
masonry experience to
oversee or conduct masonry
work by Master Craftsmen
including repointing
replacement, with materials
that match original in
composition, color, and size.

Peck marks and
cracks in
windows; bird
droppings on
window sill and
down masonry
wall (Figure 6b)

Birds attracted to
reflective film on
windows

Visual Inspection

Potential for
broken windows
and entry of birds
into building
interior.
Droppings may
cause materials to
decay.

Remove reflective film,
install one-way interior
shades to allow visitors to
look out while reducing glare
and heat. Apply black nylon
thread about 1" above sills
and other landing edges to
discourage perching birds.

4.2

Interior

Water penetration, a faulty drainage system, and over-zealous maintenance have adversely affected

the interior fabric of the EBR I reactor building. Extensive water stains and spalling concrete occur along

the west wall in the basement and a long but narrow crack appears at the bottom of one set of basement

steps. The entire area smells musty but appears to be clean.

The ground floor generator room and area near the hot cell also shows signs of water penetration.

The brick is spalling and the mortar is deteriorating on the west wall from the floor to approximately 8”

up. Extensive water stains also occur in these locations and the areas smell musty. However, there is no

evidence of mold here or in the basement or of recent water penetration.

The floor in front of the north garage door has a large water stain. A retired employee stated that

years ago, a water line broke in this area and water flooded that area of the floor. He indicated that the

14






stain was a remnant of that event. Further discussions with the building’s landlord revealed that no

further flooding had occurred in that area (Miley and Summers 2005)

Materials on the mezzanine appear to be in very good condition with no issues noted. However,
the lack of window coverings in the office/storage room make the room very hot and uncomfortable,

particularly in late summer afternoons, and the peck marks noted on the exterior are also visible from the

interior of

4.2.1

Water has impacted the basement of the EBR I reactor building as summarized in the following

this room.

Basement

photographs (Figure 7) and Table (Table 5).

a

b

Figure 7. EBR I Reactor Building Basement: a) floor crack, b) stains.

Table 5. EBR I Reactor Building Basement findings.

Issue Probable Testing and Impact on the Mitigation and Repair
Cause Investigation Structure
Crack in Compression Crack gauge to Crack may spread | Continued monitoring
concrete soon after evaluate causing pathway
floor of construction or movement for moisture
basement when adjacent penetration
(Figure 7a) building
removed
Stains on Water seepage Surveillance Stains and Some drainage problems
floor and on Westside of after rain and deterioration of have been fixed; monitor to
walls of Reactor Building | snow melt concrete see if moisture is present
basement after rains and snows; if
(Figure 7b) water is present, track on
exterior of building and
identify cause (i.e., coping
gaps)
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4.2.2 Ground Floor

Walls and floors on the ground floor of the EBR I reactor building have been impacted by water

and maintenance activities not sympathetic to the historic architecture. Findings are summarized in the

photographs (Figures 8, 9, and 10) and Table (Table 6) to follow.

c
Figure 8. EBR I Reactor Building Ground Floor: lack of age related patina on a) floors, b) equipment, and
c¢) newly painted equipment.

a

c
Figure 9. EBR I Reactor Building Ground Floor: stains on floors and walls in a) Service Room, b) near
roll up door, and c) exterior wall of Hot Cell.

Figure 10. EBR I Reactor Building Ground Floor: brick and mortar damage masked by a) patches and b)
painting.
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Table 6. EBR I Reactor Building Ground Floor findings.

Issue Probable Testing and Impact on the | Mitigation and Repair
Cause Investigation Structure

Shortage of Over-zealous Visual Inspection Detracts from Allow materials to reveal

age-related maintenance historic their age without impacting

patina (Figure appearance and their fabric

8a, 8b, 8c) feel

Stains on Water Surveillance after Stains and Some drainage problems

floor and penetration on rain and snow melt | deterioration of have been fixed; monitor to

walls of windward side brick and concrete | see if moisture is present

Service Room | of Reactor after rains and snows. If

(Figure 9a) Building water is present, track on
exterior of building and
identify cause (ie., coping
gaps); replace concrete and
brick or repoint, as needed
under supervision of
qualified professionals.

Stains on Water seepage | Surveillance after Stains and Some drainage problems

floor near on Westside of | rain and snow melt | deterioration of have been fixed. Monitor

garage door Reactor brick and concrete | to see if moisture is present
and wall near | Building after rains and snows. If
Hot Cell water is present, track on
(Figure 9b, exterior of building and
9¢c) identify cause (ie., coping
gaps); replace concrete and
brick or repoint, as needed
under supervision of
qualified professionals.
Painted brick | Water Surveillance after Brick and mortar | Some drainage problems
and concrete | penetration into | rain and snow melt | deterioration have been fixed. Monitor
patches on Hot Cell area, to see if moisture is present
wall near Hot | freeze/thaw after rains and snows. If
Cell hide water is present, track on
brick and exterior of building and
mortar identify cause (ie., coping
deterioration gaps); replace concrete and
(Figure 10a, brick or repoint, as needed
10b) under supervision of

qualified professionals.
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5. CONCLUSIONS AND RECOMMENDATIONS

DOE has jurisdiction over the EBR I reactor building and, as a federal agency, is required by laws
to preserve and protect this National Historic Landmark (36 CFR Part 65). In recognition of this
important stewardship responsibility, DOE directed its contractor Cultural Resource Management Office

staff to research its options and responsibilities and to prepare this Plan.

The EBR I area has been significantly altered by the removal of most of the structures that were
extant in 1966 when EBR I was designated a Landmark; however, the EBR I reactor building and nearby
guard house remain intact. Although the Landmark experienced deferred maintenance, it is in relatively
good condition. The growing awareness by DOE and the contractor landlord of the importance of the
Landmark area and the relationship between preservation and maintenance will greatly benefit its historic

fabric and longevity. The following recommendations are made to further ensure EBR I’s preservation.

The issues identified and recommended treatments presented in this Plan will be completed as
prioritized and as funding allows using an incremental approach that takes into account the entire
environment and whole building system. All treatments must be conducted by, or under the direct
supervision of, persons who have extensive experience working with historic buildings and fabrics. The
CRM Office staff shall assist the landlord in identifying qualified personnel. Qualified personnel shall
assist in determining appropriate materials for the environment (i.e., brick and mortar composition).

Recommendations at the present time include:

. Flat roofs, like those at EBR I are guaranteed to eventually leak. Ensure roof inspections include

inspection of drain spouts with corrective actions implemented, as necessary.

. Cleaning must be conducted using the most gentle solutions and methods.
. Sandblasting of brick and sealant are forbidden.
. Remove reflective film on windows and investigate and install other ways to keep the second story

conference room cool.

. Install an adequate external drainage system around the building to keep water away from the

building to avoid absorption, deabsorption, and efflorescence.

. Implement an ongoing program to repoint or replace spalling brick and mortar.

. Remove displays that do not relate to the central nuclear theme.

18





The landlord shall record observations and work performed on EBR I in a log book and contact the

appropriate supervisor and the CRM Office staff when unanticipated impacts occur.

The cleaning staff will be trained to look for and report any issues to the landlord that they observe.

Interested parties will form an EBR I Board, comprised of the DOE-ID Cultural Resources
Coordinator, contractor CRM Office staff, the contractor landlord, and public affairs staff. The
Board shall review all proposed activities at EBR I including but not limited to: maintenance,
system and building upgrades, interior and exterior displays and exhibits, and document their

decisions.

Update the original National Register nomination form to include specific boundaries for the

Historic Landmark.

Rehabilitate the EBR I guardhouse and open it to public visitation in order to enhance visitors

experience.
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FUNCTTONAL AND OPERATTONAL DESIGN REQUIREMENTS
FOR DECONTAMINATTNG AND DECOMMISSIONING
OF THE EBR-T MARK-IT NaK

1. INTRODUCTION

Approximately 180 gal of sodium/potassium (NaK) eutectic liquid metal
were severely radiocactively contaminated during a meltdown of the Mark-II
core of the Experimental Breeder Reactor-I (EBR-I) in November 1955. This
~ contaminated NaK, which is contained in four vessels, is currently stored
in an underground bunker located at the Army Reentry Vehicle Facility Site
(ARVFS) located approximately at the center of the Idaho National
Engineering Laboratory (INEL) (see Figure 1). Figure 2 shows the ARVFS
bunker and site.

The 180 gal of NaK’are contained in two 55-gal drums and two vessels
fabricated from pipe sections (Figure 3). after the cleanup of the EBR-I
Mark-IT core, the NaK was stored in a pit at the EBR-T site until 1974.
During decontamination and decommissioning (D&D) operations for EBR-I in
1974, this contaminated NaK was removed from the EBR-I pit, placed in a
cumpster, and moved to storage at the ARVFS bunker (Figure 4). ‘An
. inspection of the ARVFS bunker and the NaK containers was performed in
"1979. Since that time, the NaK containers have not been disturbed.

During the Mark-II core meltdown, uranium-238 was being transmuted to
plutonium-239. It is believed {:hat the radiocactive contamination was from
. the core meltdown and not from the surrounding blanket being transmuted. In
addition, a 10.5-g sample of plutonium, contained in a foil inside the
reactor, was not recovered during cleanup, and is likely to be present in
the NaK. The amount of radicactive material contained in the NaK (Appendix
A) is estimated to be less than 30 g. The NaK may also contain some

nonradloactlve core debris.

This document presents the Functional and Operational Recjuirements ‘
(F&ORs) for the D&D of the contaminated NaK and the ARVFS bunker site.
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Figure 4. AVRFS bunker.






2. PROJECT OBJECTIVES
The objectives of this project are as follows:
1. Chemically deactivate the NaK.

2. Dispose of the radiocactively cﬁontamjnated product at a designated
burial site. ‘ ' |

3. Chemically deactivate any residual NaK in the containers, and
dispose of the containers at a designated burial site.

4. D&D any contaminated process equipment used in these operations.
5. D&D the ARVFS bunker site.

‘ These objectives will be accomplished in a safe manner to minimize
hazards to the workers, the public, and the enviromment; and they will be
performed in compliance with appropriate standards, regulations, and

guidelines.

Completion of the above technical objectives will allow for the

~ effective disposition of the NaK, and will return the ARVFS bunker and
immediate area to a reusable condition. Upon completion, the ARVFS NaK,
which is now considered a significant potential hazard, will be removed
from the Surplus Facilities Management Program priority listing of
projects. ’





3. FACILITY DESCRIPTION

3.1 Physical

The physical description of the NaK containers and of the ARVFS have
been presented in detail in several reports (see References 1-5). The
description provided in this document is a summary. of the information
contained in those reports. |

NaK has been stored in two stainless steel 55-gal Mine Safety
Appliance (MSA) drums and in two carbon steel containers fabricated from
pipe sections. During the inspection in 1979 (Reference 5), the smaller of
these fabricated vessels indicated some minimal external corrosion. No
knowledge exists as to the internal condition of the NaK containers.
Several attempts over the years since the 1955 incident have been
unsuccessful in locating engineering drawings for the two fabricated NaK
‘containers. The four containers were originally blanketed with argon during
their filling in 1955. These four containers have since been placed inside
a sheet metal dumpster and covered with vermiculite to a depth of
approximately 12 inches above the NaK containers. The dumpster and contents
have been stored inside an underground bunker at the ARVFS site since 1974

(Figure 5)..

ARVFS is located approximately 1 mile due east of Lincoln Blvd. , about
2-1/2 miles northeast of the Naval Reactor Facility (Figure 1). This remote
location does not have electrical or water service. However, a 132-kva line
runs past the site, 1/4 mile to the east and USGS water well 17 is 1/2 mile
to the west. The Big Lost River is approximately 1 mile to the west.

ARVFS consists of an earth-covered bunker (Figure 2), a cylindrical
test pit, and a metal shed covering the test pit (Figure 6). A cable trench
(Figure 6) runs from the test pit to the bunker.
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The bunker is an ARMCO multiplate arch building, 9 feet 3 inches high
at the center, 16 feet wide, and 18 feet long. It has a concrete floor
about 9 feet below grade. 8011 is mounded over the top of the bulldlng
about 3 feet higher than the surrounding terrain.

The cylindrical test pit is an open-top vessel made of 1/4 inch A-36
structural steel. It has an inside diameter of 12 feet and is 16 feet deep.

The metal shed covering the test pit is a wood-frame structure, with
corrugated sheet metal nailed to three sides and to the floor (Figure 7).
The hand operated crane, located in front of the shed, has since been
removed and excessed. The metal shed is 9 by 17 feet and about 8 feet high.
The open side has been covered with a wood frame and plastic cover.

The cable trench, approximately 100 feet long, runs from the west side
of the test pit to the bunker (Figure 8). The trench is 1.5 feet high and 1

foot wide, and is made of concrete.

3.2 Chemical Hazards

The chemical hazards associated with NaK have been described in detail
in an Engineering Design File (EDF) document, appendix B. The EDF addresses
toxicity, fire, and explosion hazards. It also addresses potential
contaminants in the NaK, which may not actually be present, but which
possibly exist in the NaK, particularly potassium superoxide (KO,).

Probably the most significant chemical hazard is the explosive
capability of NaK if exposed to air and allowed to form KO,. The
superoxide is extremely oxidizing and can cause thermal explosions,
deflagraﬁibns, or detonations, depending on reactant materials present.

NaK is a toxic substance and, as explained in Appendix B, will readily

attack living tissue because of the m01sture and oxidizing potential of

llvmg tissue.
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It is possible that air has leaked into one or more of the containers
since their original contaimment. If air has entered the containers, oxygen
would have reacted with the potassium present to form potassium superoxide,
potassium peroxide, and potassium oxide. The sodium would have reacted to
form sodium oxide. The sodium and potassium oxides, which are essentially
inert, could have crystallized in such a manner that the KO, and KO would
become isolated from the bulk of the NaK. This isolation could be broken
with movement or vibration of the containers. If the superoxides are
present, they could react as described in previous paragraphs if brought
into sudden and immediate contact with the NaK.

3.3 Radiological Hazards

The radiological hazards associated with NaK have been addressed in
detail in an EDF (Appendix A). This EDF utilizes the available radiological
information from earlier surveys to assess the hazards that will likely be
encountered at the time of processing. This EDF on radiological hazards is
- further supported by an EDF on exposure estimates (Appendix C). A sunmary
of the findings of these two EDF’s is provided in the following discussion.

The EDF on radiological hazards reevaluated the 1955 EBR-I meltdown
and concluded that the dominant radiological hazard associated with the NaK
processing was fission product contamination. Based on core operating
history and makeup, a calculated (maximm credible value) fission product
inventory for the NaK was developed. The inventory is presented in Appendix
A.

The EDF on radiation exposure uses the fission product inventory and
- data gathered from radiation exposure estimates made in 1974 and 1979 to
project exposure estimates. These exposure rates are presented in Appendix
C, which also estimates thicknesses of lead or soil required to establish
the amount of time workers could spend in the high gamma field while
remaining in compliance with EG&G Idaho Administrative Dose Guidelines.
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This project consists of building a processing system to chemically
deactivate the EBR-I Mark-IT NaK with chlorine gas to produce sodium
chloride (NaCl) and potassium chloride (KCl) salts. The processing system
shall include the necessary equipment to enclose the NaK containers and
remotely penetrate the NaK containers to allow for the processing of NaK.
In support of the process system will be equipment for handling the drums
prior to NaK processing and equipment for reducing and handling of the
system components after processing is completed.

The processing system shall be designed so that, at the completion of
the NaK processing, the system can be dismantled and chemically deactivated
of any residual NaK before its disposal as radiocactively contaminated
equipment. The system shall be designed so that all wastes, including the
Nacl and KCl radicactively contaminated product, can be disposed of under
existing INEL and Department of Energy (DOE) waste acceptance criteria.

The final phase of this project will be to D&D the ARVFS bunker area
and return it to a contamination/radiation free area. The degree of general
area restoration (i.e. cable trench, shed, and pit removal) will be
determined later in the project.

Because of the radiological hazard associated with this project, the
‘processing system shall be remotely/auvtomatically controlled and operated
to the degree reasonably possible.

AIARA (as low as veasonably achievable) principles of radiation

exposure to personnel shall be of prine importance in the design and
operation of the processing system.
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5. OPERATIONAL REQUIREMENTS

The process system operating and control parameters cannot be
specified at this time. These parameters will be generated during design
using information derived from empirical work performed in FY-1987.

Once initiated, the NaK processing involving a single drum will be
continuous (24 hr/day) until the processing of the NaK in that drum is
complete . The system shall therefore be designed for continuous operation.
Should an unlikely event occur requiring system shutdown, design provisions
'shall be incorporated to allow for safe shutdown and restart.

At the completion of the NaK processing, all equipment associated with
the processing shall be removed from the ARVFS area. All radionuclide
contaminants shall be removed from the ARVFS area thereby eliminating any
radiation exposure to the general public or INEL personnel. All hazardous
materials shall be removed from the ARVFS area and dispositioned as
required according to the specific hazard involved.

The following subparagraphs address the general operational and
equipment requirements that can be identified at this point in the project.

5.1 Ancillary Systems

There are no services available at the ARVFS bunker site.

, ‘Office, control room, lunchroom, and restroom space shall be provided
by the short term rental of a trailer. The control trailer will be located’

behind an earthen berm and sufficiently far from the processing area to

ensure minimal radiological exposure to operating personnel. Human wastes

will be stored terhporarily on site during operations and then transported

~ to Central Facilities Area (CFA) for waste treatment.

. Potable and service water shall be brought in and stored at the ARVFS
site.

15






Since operations are to be performed during summer months, it is not
envisioned that process steam or heating fuel (propane) will be required.

During all operations, the ARVFS bunker area will be closed to all but
necessary personnel. The road to the bunker will be posted with American
Protective Services (APS) personnel to ensure that unnecessary personnel
are not permitted in the area.

5.2 NaK Drum Handling Equipment

The drums containing the NaK will be removed from the ARVFS bunker and
placed into secondary contairment. This operation shall be accomplished
-using existing INEL mcbile cranes and rigging equipment where possible. To
reduce the possibility of a superoxide/NaK reaction, vibration and shock to
the NaK containers shall be minimized during the drum handling phase.

5.3 Secondary Containment

The secondary contaimment vessel(s) will house the NaK containers. The
vessel (s) will be evacuated and then purged with argon gas prior to remote
penetvation of the NaK containers. The vessel(s) shall provide a sealable
and leak tight enclosure for controlling the gas envirorment around the NaK
containers during the NaK processing. The vessel(s) shall be designed to
enclose a potential potassium superoxide/NaK thermite type reaction to
preveht contaminated materials from being introduced into the ernviromment.
Because. of the potential of superoxide/carbon reactions, the vessel(s)
shallbefreeofallgreaseandoilandshallnctuseanyorganic
components  (e.g. gasketing materials, wire insulation). Vessel material
selection must take into account the chlorine gas enviromment the vessel
will be subjected to. |

The secondary contairment vessel(s) will interface with the drum
handling equipment, the vacuum system, the air, argon, and chlorine
- systems, the drum penetration system, the NaK filtering system, and the NaK
metering system The vessel(s) shall be temperature and pressure monitored
during the NaK processing.
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5.4 Vacuum System

The vacuum system shall provide the capability to evacuate air, argon,
chlorine gas or any combination of these gases from the secondary
contaimment vessel (s), the metering system, and the reaction vessel. The
evacuated gases shall be filtered prior to being vented through a
vessel/tank containing a sodium hydroxide (NaOH) solution. The gases that
will then be exhausted to the atwosphere will be air, argon, oxygen, and

hydrogen.

5.5 Air, Argon, and Chlorine Systems

The air system shall provide the capability to meter/control air flow.
The system shall be designed to feed the required amount of air to the
secondary containment(s), the filtering system, the metering system, and
the reaction vessel.

. The argon system shall provide the capability to meter/control argon:
gas flow. The system shall be designed to feed the required amount of argon
to the secondary contaimment(s), the filtering system, the metering system,
and the reaction vessel.

The chlorine injection system shall provide the capability to vaporize
liquid chlorine and meter/control gaseous chlorine flow. The chlorine
injection system shall be designed to feed the required amount of chlorine
gas to the secondary contaimment(s), the filtering System, the metering
system, and the reaction vessel within a time span of one minute.

5.6 Drum Penetration System

The drum penetration system includes equipment required to remotely
penetrate the NaK drum and allow the NaK to drain out of the drum. This
operation will be accomplished inside the argon filled secondary
contaimment. Proof of principle testing for this system was completed in
FY-87 and is documented in EDF NAKOO9 (Appendix D). '
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5.7 NaK Filtering System

The NaK filtering system shall be capable of removing particulate
material (size to be determined) from the liguid NaK prior to the NaK being
introduced into the reaction vessel. The filtering medium shall be
redundant to avoid clogging and the system shall be capable of filtering
all 180 gal of NaK with the consideration that the filtering medium may not
be accessible once processing begins. The system will interface with the
‘secondary contaimment(s), the metering system, and the reaction vessel.

" Portions of the system that come in contact with the NaK must also be
capable of functioning in the argon and chlorine envirorments that will be

present.

5.8 NaK Metering System

The NaK metering system shall be capable of measuring a given quantity
(amount to be determined) of NaK and delivering that quantity to the
reaction vessel. The system shall be remotely operable and ‘capable of
processing the 180 gal of NaK. The system will interface with the filtering
svstem and the reaction vessel. Portions of the system that come in contact
with the NaK must also be capable of functioning in the chlorine
enviromment that will be present.
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5.9 NaK Reaction Vessel

The NaK reaction vessel shall provide the containment necessary to
safely confine the chemical reaction between the NaK and chlorine gas. The
vessel shall be capable of handling the processing of all 180 gal of NaK
without loss of structural integrity. The vessel shall be designed so that
after the NaK processing, when it is filled with processed salts and grout,
it will be capable of being shipped to and acceptable for burial at WIPP.
The vessel shall have the necessary penetrations and connections to
interface with the argon and chlorine systems, the vacuum system, and the
metering system. The reaction vessel shall be instrumented for ihternal
temperature and pressure with these conditions remotely monitored and
recorded at the temporary control facility. External heating and cooling of
the vessel shall be provided. The attachments to the vessel for this
heating and cooling shall be removed prior to shipment of the vessel to
WIPP., :

5.10 Grouting System

The grouting system shall provide the capability to inject a grout
into the secondary containment(s), the filtering system, and the reaction
vessel. The system shall be remotely operated with hands on contact with
' contaminated/radicactive equipment minimized.

5.11 Electrical Power, Lighting, and Process Control

Electrical power shall be provided by portable electric generators.
Power shall be available for process operations, control trailer
requirements, and area lighting. Power generation shall be redundant with
immediate backup capability should failure to the primary system occur.
Battery backup may be necessary depending on the control systems designed
and how critical the need for uninterrupted power may be.

Temporary/portable area lighting shall be provided. This lighting

shall be adequate to provide a safe working environment when natural light
is not available.
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The NaK system processing will be controlled (manually/automatically)
from a microprocessor system located in the control trailer.

5.12 Building/Civil

The process equipment shall be housed in a temporary building/shed.
The building/shed shall be adequate to provide protection against normal
wind, rain, and dust conditions. '

The immediate grounds have previously been disturbed. Current
mounds/piles of dirt may have to be moved to provide appropriate work
areas. Earthen berm(s) shall be formed for shielding purposes for the
control trailer and any other work areas as required.

5.13 Safety Equipment

Contimous air monitoring (CAM) and remote area monitoring (RAM)
equimentshallbeusedinﬂueareaoftheproceﬁsingequiment. The
quantity, type, and location of these components shall be specified by BEG&G
Safety (Health Physics).

Chlorine and caustic metal detection eguipment shall be used in the
area of the processing equipment. The quantity, type, and location of these
components shall be determined during design. '

Fire fighting equipment for Nak, chlorine, and general fires shall ke
- provided during operations. Fire fighting equipment shall be specified
during design by BG&G Idaho Safety and the INEL Fire Department. Personnel
tralnlng required shall be provided by these two organizations. |

Two way radio cammmnications shall be available in the control trailer
at all times when personnel are present in the work area. Commnications
made will be to notify INEL organizations, should an emergency occur that
requires assistance (e.g. ambulance service) .
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6. RETATED WORK

No related work that will be impacted by or cause impact to this
project’s performance is anticipated to be ongoing at the INEL.
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7. INTERFACES

Organizational interfaces for this project are defined in the
project’s D&D Plan. These interfaces include D&D Programs, Engineering and
Project Management personnel, Quality, Safety, Procurement, Planning and
Budgets, Security, and Radioactive Waste Management Complex (RWMC).
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8. STTUATTIONS REQUIRING SPECTAIL, CONSIDERATTION OR ATTENTTON

8.1 Access and Security Access

The ARVFS bunker is located in a portion of the INEL not under special
access control. During operations, INEL security will control road access
to the bunker area to restrict entrance except to necessary personnel.

8.2 Reaction Vessel

It is anticipated at this time that the reaction vessel will be
procured from an outside vendor. The finalization of the vessel
requirements, envelope and specification must procéed quickly and with
priority in order to have the least impact on the project schedule.

8.3 Quality Ievel

All components for this project are quality level B. Special quality
inspection instructions may be required for certain components. These
requirements will be specified during design and included in the
appropriate procurement packages.

8.4 Iong Iead Itenms

Procurement time for the reaction vessel is anticipated to be three to
twelve months. No other items are anticipated to require more than two

months to procure.

8.5 Safety ITtems

Special considerations should be given to location of all safety
related equipment. In particular, since the processing will not take place
in a contaimment facility, all radiological and hazardous materials
detection equipment should be located to accommodate the prevailing wind
pattermns.
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The NaK processing will be continuous (24 hr/da.\y) once the processing
of a container has begun. Special attention must be given to area lighting
- to cover the process area, operator routes, and potential emergency routes,
should an emergency arise.

The NaK processing will be performed during the time of year when
historically the weather is fair and dry. This will be done to minimize the
consequences should the unlikely incident of a NaK leak occur. However,
because of the remoteness of the area and lack of permanent services,
abnormal weather conditions could cause some work delays.
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9.0 APPLICABIE DESIGN CODES AND STANDARDS

All work on this project will be governed by the latest edition of the
following codes and standards.

9.1 Department of Energy Codes (Manuals)

DOE Order 5480.1, Chapter XI, nequmerts for Radiation
Protection"

DOE-ID Appendix 0550, "Standard Operational Safety Requirements"

DOE-ID Publication 12044, "Operational Safety Design Criteria
Manual"

DOE-Order-ID-5700.6, "Quality Assurance"
IDO-10074, "INEL Transuranic Waste Acceptanée Criteria"

DOE/ID-10112, "INEL Low-level Radioactive Waste Acceptance
Criteria"

DOE/ID-10112, "“Report on Criteria for Packaging ILow-level
Radioactive Waste for Receipt at the Idaho National Engineering

Laboratory Radloactlve Waste Management Complex"

INEL, Architectural Engineering Standards

INEL Quality Manual for Construction
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10.

11.

9.2 Code of Federal Regqulations (CFR)

Title 29 CFR, 1910, "Occupational Safety and Health Standards"

Title 29 CFR, 1926, "safety and Health Regulations for
Construction”

Title 40 CFR 61, Subpart H

9.3 General Reference Codes

ASME Boiler and Pressure Vessel Code, Section IIT, Subsection NC

ANSI B3l.1l

DOE Hoisting and Rigging Manual

American .Weldinq Society (AWS), D1.1 "Structural Welding Code"
National Institute for écmpational Safety and health (NIOSH)
National Electrical Manufacturers Association (NEMA)

American Institute of Steel Construction (AISC)

American National Standards Institute, ANSI-CZ, "National
Electric Code (NEC)"

American National Standards Institute, ANSI-C2, "National
Electric Safety Code"

Uniform Building Code (UBC)

American Society of Testing and Materials (ASTM)
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9.4 Other

EG&G Idaho, Inc., Quality Manual

EG&G Idaho Inc., Safety Manual

OSHA 29 CFR 1926.901

18 USC, Chapter 40
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Summar

Fission product inventory estimates are required to support
planned disposal of contaminated NaK from the 1955 EBR-I meltdown.
Maximum credible fission product inventory and activity estimates are
developed using conservative models for the core irradiation history

SEach bl Ala

and fission product reiease To tneé wan.

Background

The EBR-1 Mark Il core had been fabricated using a uranium -
2 wt% zirconium a}%gy for both fuel and blanket regions. Thg gue1
region (93.2 wthk U) contained approximately 52 kilograms 35y,
The second core was installed in the early part of 1954 and operated
intermittently until late 1955. A partial meltdown occurred on
November 29, 1955, and involved 40 - 50% of the fueled (core)
region.1 There was no significant involvement of the axial blanket
regions in the meltdown. Plutonium samples totaling 10.5 grams were
not reiovered from the core and assumed dispersed to the molten fuel

alloy.

The damaged core was removed early in 1956. The NaK coolant was
transferred to containers and stored at the EBR-I site until 1974
when it was mgved to a bunker at the Army Reentry Vehicle Facility
Site (ARVFS).¢ Past radiological hazard characterization work
in<ludes rgdiation surveys of the NaK contginers prior to the 1974
relocation? and during a bunker inspection conducted in August,
1979. Radiological consequences of fires involving the NaK were
addressed in References 4 and 5.

Fission product contamination provides the dominant radiological
_hazard associated with the NaK processing. The NaK drum contents are
not yet well characterized but could potentially include solid fuel
particle debris, remains of the plutonium samples, structural
material activation products, and potassium-40.

Activated structural material and 40 activity levels should be
very low compared with the fission product activity levels. Some
accident scenarios (e.g., NaK fire and atmospheric dispersal) may
require consideration of 40K and the plutonium samples; these
contaminants will not impact shielding requirements. Materials of
radiological significance in the fuel debris would be limited to
ggsnium and the retained fission-products. Negligible quantities of

Pu would have been produced in the high enrichment core region
invo}ggd in the meltdown. No criticality hazard exists as long as
the U inventory is less than about 760 grams. Estimates of
TRU content may be required prior to final disposal.
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Calculational Model

The core fission product inventory available for release to the
NaK coolant is a function of the core operating history. Operating
history data is difficult (perhaps impossible) to recover after more
than 30 years. The only definitive items identified_to date are
measured radial and axial fission rate distributions’/ for the
earlier (Mark I) core loading and a reported maximum core burnup of
‘approximately 0.1 atom percent® at the time of the meltdown.

Fission product inventories have been calculated using the
jsotopic generation and dep1§ jon code ORIGEN22 and a modified
cross section library. The U radiative capture cross section
was adjusted to reflect measured*" capture-to-fission ratios
reported for the EBR-I Mark I core loading. The measured ratios
varied from‘aboug 8.11 at the core center to about 0.17 at the core
periphery. The 35y radiative capture cross section was adjusted
based on the lowest reported value (0.11 + 0.01). This procedure is
conservative since it will result in the highest calculated fission
product inventory for a specified atom percent burnup.

The burnup for the entire fuel region was conservatively assumed
to be the 0.1 atom percent reported as the core maximum. The entire
exposure was assumed to be accumulated at constant power during the
45 days of operation immediately preceding the meltdown. The
resulting burnup is about 45 MWd compared to the more conservative
assumption of 75 MWd utilized in the analyses reported in References

4 and 5.

The calculated inventory was decayed to August, 1988. The entire
fission product inventory from 50% of the core region was assumed to
be released to the NaK. All the released fission products, including
noble gases and other volatiles, were assumed to remain in the NaK.

The isotopic inventory associated with the unrecovered plutonium
samples was approximated using ORIGEN2 and assuming simple decay of
the initial 10.5 gram sample inventory to August, 1988. This
conservative treatment yields the maximum heavy metal inventory; the
fission product inventory resulting from fission events in the
plutonium -sample is negiigible compared to that from the fueled core.

Results

- Calculated fission product inventories are shown in Table 1. A1l
fission products with an activity of greater than one microcurie are
listed. The corresponding mass for each isotope is included. The
calculated fission product elemental composition is listed in Table
2. A1l fission product elements with mass inventories of greater
than one milligram are shown. The total activity for all isotopes of
that element is also tabulated.
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The total fission product mass inventory is approximately 23.3
grams and the total fission product activity is about 133 curies.
The calculated fission product decay heat is only 380 milliwatts.

The initial and August, 1988, plutonium sample inventories are
listed in Table 3. Table 4 documents the ORIGEN2 input model
employed for the fission product inventory calculations.

~Conclusions

The calculated fission product inventories hinge on two critical
assumptions made for this analysis. The entire exposure history has
been constructed around a single reported burnup value. Although
there is no reason to suspect the reported burnup, it is
disconcerting to not have some confirmation of so important a

parameter.

The assumption of total fission product release to the NaK is
also important. This assumption is clearly conservative for the
primary application of estimating maximum fission product
contamination levels in the NaK. Actual release fractions could be
expected to vary from almost complete for many volatiles (e.g.,
halogens) to ver¥ 3ma11 for many isotopes preferentially retained in
the fuel (e.g., 4 Ce). A1l reported values should be viewed as
the maximum credible fission product inventories in the NaK.
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TABLE 1. CALCULATED ISOTOPIC INVENTORY FOR EBR-I NaK (ALL FISSION
PRODUCTS FROM 50% OF CORE, DECAYED TO AUGUST 1988).

Inventory Activity
[sotope (Grams) (Curies)

3y 5.24 x 1076 5.05 x 1072
19se 4.17 x 1073 2.91 x 1074

85y ~ 2.76 x 1073 1.08 x 100

90gy 2.36 x 1071 3.22 x 101

90y 5.91 x 1072 3.22 x 10!
93z 5.99 x 1071 1.51 x 1073
93mnp 4.11 x 1070 1.16 x 1073
997¢ 6.09 x 107! 1.03 x 1072
107pg 2.06 x 1072 1.06 x 1075
113mcqg 8.64 x 1076 1.87 x 1073
12lmgy, 6.72 x 1077 3.98 x 1072
125gp 1.38 x 1076 1.42 x 1073
125myq 1.92 x 1078 3.47 x 1074
1265 9.07 x 1073 ° 2.58 x 1074
126gp, 4.31 x 10710 3.60 x 107°
- 126mgp, 3.28 x 10712 2.58 x 1074
1291 . 9.20 x 1072 1.62 x 1075
134¢cs 1.25 x 1072 1.62 x 1070
135¢5 8.34 x 107} 9.61 x 1074
137¢cs 3.92 x 107! 3.41 x 10!
137mg, 6.00 x 1078 3,23 x 10!
147pn 5.93 x 1072 5.50 x 1072
151gpy 4.90 x 1072 1.29 x 109
152gy 3.43 x 1078 5.94 x 107°
154gy 1.14 x 1006~  3.07 x 107%
155gy 5.74 x 1072 2.67 x 1072
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TABLE 2. CALCULATED ELEMENT INVENTORY FOR EBR-I NaK (ALL FISSION
PRODUCTS FROM 50% OF CORE, DECAYED TO AUGUST 1988).

Mo

Inventory Activity
Element (Grams) _(Curies)
Se 4.38 x 1072 2.91 x 1074
Br 1.72 x 1072 0.0
Kr 3.06 x 1071 1.08 x 100
Rb 3.29 x 1071 1.96 x 1078
Sy 5.57 x 1071 3.22 x 101
Y 4.25 x 1071 3.22 x 101
Zr 3.15 x 100 1.51 x 1073
2.38 x 100 0.0
Tc 6.09 x 1071 1.03 x 1072
Ru 1.14 x 100 2.48 x 1078
Rh 3.24 x 1071 2.48 x 1078
Pd 1.88 x 1071 1.06 x 1072
Ag 4.84 x 1073 ' <1079
cd 1.11 x 1072 1.87 x 1073
In | 1.85 x 10-3 $10-9
Sn 2.35 x 1072 2.97 x 1074
Sh 5.14 x 1073 1.71 x 1073
Te 2.51 x 107} 3.47 x 1074
I 1.13 x 1071 1.62 x 1075
Xe 2.89 x 100 0.0
Cs 2.12 x 100 3.41 x 101
Ba 1.38 x- 100 . 3.23 x 10!
La 8.94 x 1071 <1079
Ce 1.67 x 100 | 2.05 x 1078
Pr 8.29 x 1071 <1079
Nd 2.96 x 100 <1079
Sm 5.98 x 1071 | 1.29 x 100
Eu 3.95 x 1072 2.70 x 1072
Gd 9.83 x 1073 C<107Y
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TABLE 3. EBR-I PLUTONIUM SAMPLE PROPERTIES.

November 1955

August 1988

Inventory Activity
Isotope {Grams) {Curies)
235 o -
236 - ——
239py 9.97 x 100 6.20 x 1071
260py 4.97 x 101 1.13 x 107!
241py 3.15 x 1072 3.25 x 100
202py 1.26 x 1073 4.81 x 1076
2410 —— e

TOTAL 10.500 3.983

Inventory Activity
(Grams) (Curies)
9.22 x 1003 1.99 x 1078
1.69 x 10°3  1.09 x 1077
9.96 x 100 6.20 x 1071
4.95 x 10°1  1.13 x 1071
6.54 x 1073 6.74 x 1071
1.26 x 103 4.81 x 107°
2.42 x 1072 8.30 x 1072

10.498 1

.490
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TABLE 4.

ORIGEN2 INPUT MODEL.

205 922350 5.138 0.0 0.0 46.71 0.0 0.0 -l
205 922380 2.929 0.0 0.0 0.0 0.0 0.0 -1
*EOR
-1
-1
-1
BAS EBR-I MARK II FUEL (52 KG U-235)
TIT CONSTANT FLUX IRRADIATION TO 0.1 ATOM PERCENT BURNUP
Cut 3 1.0E-25 5 1.0E-12 7 1.0E-24 27 0.1 28 1.0E-75
LIP 000
LPU 922350 922380 -1 ‘
LIB 0 0 2 3 0 -205 206 ' 9 3 0 4 O
PHO 0 102 103. 10
OPTL 88888 88888 88888 88888 88838
OPTA 88787 87868 88686 86855 55838
OPTF 88787 87868 88686 86888 8888
INP 1 2 -1 -1 1 1
IRF 5.0 4.96E+12 1 2 4 2
IRF 10.0 4.96E+12 2 3 4 0
IRF 15.0 4.96E+12 3 4 4 0
IRF 20.0 4.96E+12 4 5 4 0
IRF 25.0 4.96E+12 = 5 6 4 0
IRF 30.0 4.96E+12 6 7 4 0
IRF 35.0 4.96E+12 7 8 4 0
IRF 40.0 4.96E+12 8 9 4 0
IRF 45.0 4.96E+12 9 10 4 0
ouT 10 0 0 O
DEC 32.67 - 10 1 5 0
MOV 1 2 0 0.5
HED 1 * AUG 1988
HED 2 *HALF CORE
ouT 2 0 0 0
STP 4
2 922350 221.2766 923800 15.9412 0 0.0

-1
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Introduction

- This EDF addresses the chemical hazards associated with the
decommissioning of the EBR-I Mark-II NaK stored at the ARVFS
Bunker. The radiological concerns associated with this material
will be discussed in a subsequent EDF. The purpose of this EDF is
to specify the hazards, not to formally address the methodology of
how these materials will be safely handled. That discussion will
take place in subsequent EDF's, design package documents, and safety
documents. Due to the uncertainties associated with the contaminants
of this material, this EDF will also address the chemical hazards
associated with contaminants which may not actually be present, but
which have some probability of existing in the NaK. In addition,
the chemical hazards associated with the planned chemical
deactivation of the NaK will also be addressed. The chemical
hazards of the materials will be discussed under the following
classifications (where data is available):

1) Toxicological Characteristics
2) Fire Hazards

3) ExpTosion Hazards

1. NaK Eutectic Metal

1.1 Physical Properfies

Sodium-potassium alloy is generally referred to as NakK.
Eutectic NaK is an alloy containing approximately 78%
potassium (K) and 22% sodium (Na). The melting point is
-12.6 C (9.3 F). Liquid NaK is similar to mercury in
appearance. The density and viscosity of eutectic NaK at
20 C (68 F) are 0.87 g/cc and 0.9 centipoise, respectively,
compared to 1.0 g/cc and 1.0 centipoise, respectively, for
water at 20 C. The boiling point of eutectic NaK is 785 C
(1445 F). The surface tension, at room temperature, is
approximately 105 dynes/cm, compared to water which has a
surface tension of 72.8 dynes/cm at room temperature.

1.2 Toxicological Characteristics

NaK in elemental farm is highly reactive, particularly with
moisture, with which it reacts violently, and therefore, .
attacks living tissue. NaK reacts exothermally with the
moisture of body or tissue surfaces, causing thermal and
chemical burns due to the reaction with NaK and the
hydroxides formed. NaK is not a systemic poison.

If exposed to air, the NaK will burn to produce oxides;
these oxides will react with moisture to form their
respective hydroxides which are extremely corrosive and
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irritating to skin, eyes, and mucous membrane. Ingestion
may cause violent pain in throat and epigastrium,
hematemesis, and collapse. Inhalation of the dust can
cause damage to the upper respiratory tract and lung
tissue, depending upon the severity of the exposure. Thus,
affects of inhalation may vary from mild irritation of the
mucous membrane to a severe pneumon1t1s It can cause an
irritation to the skin.

Fire Hazard

Sodium=-potassium alloy reacts violently with moisture to
form hydroxides and hydrogen. The reaction evolves much
heat, causing the metal to splatter. It also ignites the
hydrogen, which burns, or, if there are sufficient '
concentrations, the hydrogen can explode. Burning NaK is a
Class D fire and requires and requires a Class D
extinguishing agent; dry powdered soda ash or NaCl are

recommended.

‘Explosion Hazard

NaK reacts violently with the following materials under
required conditions of temperature, state of division, and
reactant concentrations: acetylene, air, chlorocuprate,
water, AlBry, metal halides, ammonium chlorocuprate,
ammonium bromide, ammonium 1od1de ammonium sulfates and
nitrates, antimony and arsenic ha11des, bismuth oxide,
boric acid, carbon, carbon dioxide, carbon disulfide,
carbon tetrachloride, charcoal, chlorinated hydrocarbons,
and a number of other compounds. When reacting with water,
sufficient concentrations of hydrogen can be generated to
explode if oxygen is present. Potassium metal, if exposed
to the air, will form the peroxide (K;05), potassium

~oxide (K»0), and the superoxide (KOp). The the

peroxide and the superoxide are strong oxidizing compounds,
and if sufficient oxidizable material is present, can cause
thermal explosions, deflagarations, or detonations
depending upon the reactant.

2. Potassium Chloride (KC1)

2.1

2.2

Physical Properties

Coloriess or white crystéTEror powder. KC1 is soluble in
water. Specific gravity is 1.987. Melting point is 773 C
(1500 F) and it sublimes at 1500 C (2880 F).

Toxicological Characterstics

KC1 is a nutrient and/or dietary supplement food additive.
Large oral doses cause gastric irritations, purging,
weakness, and circulatory problems.
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Fire Hazard

None.

Explosion Hazard

None.

Sodium Chloride (NaCl)

3.1

3.2

3.3

3.4

Physical Properties

Co]or1es$, transparent crystals or white crystalline

powder. NaCl is soluble in water. Specific gravity is .
2.165. Melting point is 801 C (1554 F), and NaCl boils at

1413 C (2717 F).

Toxicological Characteristics

NaCl is common table salt. A skin or eye irritant.
Ingestion of large gquantities can cause irritation of the

stomach.

Fire Hazard

.None.

Explosion Hazard

None.

Chlorine (Cl,)

4.1

4.2

Physicaf Properties

Greenish-yellowish gas, liquid, or rhombic crystal.
Specific gravity of vapor is 2.49 (heavier than air).
Melting point is -101 C (-160 F). Boiling point is -34.5 C
(=30 F). Vapor pressure at 20 C-(68 F) is 4800 mm (92.8
psi). :

Toxicological Characteristics

“Chlorine is extremety irritating to the mucous membrane of

the eyes at 3 ppm and the respiratory tract. It combines
with moisture to form hydrochloric acid and liberate
nascent oxygen. Both these substances, if present in
quantity, cause inflammation of the tissue with which they
come in contact. If the lung tissues are attacked,
pulmonary-edema may result. A concentration of 3.5 ppm
produces a detectable odor; 15 ppm causes immediate
irritation of the throat. Concentrations of 50 ppm are
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dangerous for even short exposures, 1000 ppm may be fatal,
even when the exposure is brief. Because of its intensely
jrritating properties, severe industrial exposure seldom
otcurs, as the workman is forced to leave the exposure area
before he can be seriously affected. In cases where this
is impossible, the initial irritation of the eyes and
mucous membrane of the nose and throat is followed by a
cough, a feeling of suffocation, and later, pain and a
feeling of constriction of the chest. If the exposure has
been severe, pulmonary edema may follow, with rales being
heard over the chest. It is a common air contaminant. It
is used in the chlorination of swimming pools and water

supplies.
4.3 Fire Hazard
"~ Since chlorine is a strng oxidizer, stronger than oxygen,
it can react to cause fires upon contact with many

substances which are combustible in air if the proper
concentrations of reactants are present.

4.4 Explosion Hazard

There is a potential of explosion with many organic and
metal materials if sufficient concentrations, division of

" reactants, and confinement are present. The danger of
explosion is greatly reduced if the reactants are not
confined.

Potassium Superoxide (KO, or K-04) 1

5.1 Physical Properties

Potassium superoxide is yellowish in color, resembling
flowers of sulfur. KOy has a specific gravity of 2.14.
It melts at 380 C (716 F) and disassociates at 600 C (1112
F). .

5.2 Toxicological Characteriﬁtics

Potassium superoxide, although not a systemic poison, is a’
very strong oxidizer. It will attack living tissue in the
same manner as potassium hydroxide, since it reacts with
the moisture in the skin—to form the hydroxide, see section
1.2. j

There is a strong possibility that air has leaked into one or
more of the NaK containers since there original containment. If
air has gotten into the containers, oxygen will react with the
potassium present to form potassium superoxide, potassium
peroxide, and potassium oxide. The potassium oxide, which is
essentially inert, can bridge within the containers and isolate
the potassium super and peroxides from the NaK. This bridge
could be broken with movement or vibration of the containers.

|
|
f
.
P
l
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5.3 Fire Hazard
Since potassium superoxide is such a strong oxidizing

material, it can initiate fires with many materials which
will combust in air. It will not itself burn in air.

5.4 Explosion Hazard

KO, is such a strong oxidizer, there is considerable
. concern about explosions. If the superoxide comes in
contact with organic materials, it can detonate. It can
also react so exothermally with other materials, that there
is the potential of a thermal explosion under certain
conditions of confinement and sufficient reactants. Of
particular concern, is the thermal reaction between NaK and

KO,.

Potassium Peroxide (Ko05) 1

Although not as strong an oxidizer as KO,, it still presents
the same toxicological, fire, and explosion hazards as the

superoxide.

Potassium Peroxyferrate (KoFeOs) 2

Can self explode or react violently with non-metals.

Potassium Chromates 2

Potassium Bichromate (KyCr,07) or Potassium Chromate
(KoCr04), these compounds are potentially carcinogenic.

. Uranium (U238) 3

9.1 Physical Properties

A heavy, silvery-white, malleable, ductile,
softer-than-steel metal. Specific. gravity is 18.95; it
melts at 1132 C (2183 F); and boils at 3818 C (7286 F).
Uranium (238) is non-radioactive.

If the superoxide has formed inside the containers, this is a
potential corrosion product between the superoxide and the
stainless steel containers.

The Mark II fuel elements which contaminated this NaK were
U(238) being transmuted to Pu(239). It is highly probable that
the Nak contajns some U(238).
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Toxicological Characteristics

Uranium is a highly toxic element on an acute basis. The

permissible levels for soluble compounds are based on

chemical toxicity. The high chemical toxicity of U and its
salts is largely shown in kidney damage, and acute necrotic
arterial lesions. The rapid passage of soluble uranium
compounds through the body tends to allow relatively large
amounts to be taken in.

Fire Hazard
Uranium is pyrophoric.

Explosion Hazard

Can react violently with certain oxidizers, including air.
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ABSTRACT

Radiation exposure rates were calculated at several points around the four EBR-I
Mark II core NaK containers. The calculations were designed to produce bounding
values for the potential exposure rates that could be encountered during disposal
of the EBR-I Mark II core NaK. The data included in this report is conservative
and can be used for calculating shielding requirements or in planning radiation
safety procedures. The highest radiation exposure rate calculated was 35.7 R/h
at the side of the MSA container. Approximately 98% of all exposure rates
calculated were due to Cs-137. Radiation rates as a function of shield thickness
for lead and soil shielding were also calculated.

Introduction

In November 1955 the Mark II core of the EBR-I partially melted during the last
of a series of experiments designed to study its behavior when put on positive
periods with reduced or zero coolant flow. A certain fixed amount of reactivity
was put into the reactor with the control rods, and the reactor was started

: up on a short enough period so that temperature differentials would be established
- in the fuel slugs. A prompt positive temperature coefficient appeared, and,

as the power increased, the reactivity increased, thus further shortening the
period. When the period reached one second, the operator mistakenly activated
the slow-acting motor-driven control rods instead of the faster acting scram
rods. By the time the scram was initiated the period had reached 0.3 seconds.
The uranium became heated above 720°C and the uranium-iron eutectic formed.
Melting occurred in 40-50% of the EBR-I core. The core assembly was removed
from the reactor by use of a temporary hot cell and shipped to ANL-W for examina-
tion and disassembly (Reference 1).

The Nak coolant from the EBR-I Mark II core was contaminated with fission products,
fuel, and plutonium samples totaling 10.5 grams. The NaK coolant is stored

in four containers at the Army Reentry Vehicle Facility Site (ARVFS). Post
radiological hazard characterization work was performed in 1974 and 1979 (Reference
2). The previous radiation exposure measurements were performéd under conditions
of poor geometry and with uncalibrated instruments; therefore, the radiation
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fields reported are only considered rough estimates (Reference 2). This
EDF presents the maximum credible radiation exposure rates using
conservative models for the core irradiation history and fission product
release to the NaK. Discussions of the effects of shielding on radiation
exposure fields and man-rem dose estimates are also included.

Analysis

The fission product inventory assumed was that of Reference (3). As
stated in the reference, "Operating history data is difficult (perhaps
 impossible) to recover after more than 30 years. The only definitive
items identified to date are measured radial and axial fission rate
distributions for the earlier (Mark 1) core loading and a reported maximum
core burnup of approximately 0.1 atom present at the time of the

"meltdown."

Table 1 lists the fission product radionuclides used in this analysis.
The inventory of activation products was assumed to be negligible because
of the short operating time of the Mark II core and the total lack of
activation product signal in the gamma spectrum taken of the NaK
containers (Reference 2, Figure 7).

The ISOSHLD II code was used to model the four NaK containers. The code
input is included as an addendum to the EDF (Reference 4). The following
assunptions were made in the code calculations: _

0 The fission product inventory is uniformly distributed throughout

the NaK. The density of the NaK is 0.75 g/cm3 (Reference 5).

.0 The MSA containers were modeled as a right circular cylinder with
a radius of 30.16 cm, a height of 91.12 cm, and a steel wall
thickness of 0.3175 cm (Reference 2, Figure 9).

0 The fabricated container #2 was modeled as a right circular
cylinder with a radius of 29.2 cm, a height of 91.12 cm, a steel
wall thickness of 0.3175 cm, and a steel cap 3.175 cm thick
‘(Reference 2, Figure 10). ‘ :

0 The fabricated container #1 was modeled as a right circular
cylinder with a radius of 13.0 cm, a height of 66.0 cm and a wall
thickness of 0.3175 cm (Reference 2, Figure 11).

The results of the calculations are shown in Table. 2. The calculated
radiation exposure rates at the surface of the containers varied from
20-36 R/h. The highest values were calculated at the side of MSA
containers, about 36 R/h. These values were calculated conservatively and
should bound the actual radiation exposure rates encountered in the
vicinity of the NaK containers.

These calculated values would preclude any extended stay times in the
vicinity of the NaK containers. The EG&G Administrative Dose Guides for
the whole body and hands are 0.05 and 0.4 rem/day respectively. Without
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additional shielding, and assuming the worker is one foot away from the
container while their hands were in contact, would limit stay times to
about 18 seconds. For this reason a series of calculations were made to
determine the radiation exposure rate as a function of shielding
thickness. The MSA container was used for these calculations since it
presents the highest radiation exposure rate. The results are shown in
Figure 1. This data can then be used to plan the amount of shielding
required to perform the necessary hands-on operations during the NaK
container D&D project. For example, assume that workers will be required
to remain in close proximity to each container for approximately 15
minutes. That would result in a total stay time of one hour. Therefore,
the radiation exposure to the whole body should not exceed 0.05 R/h.
Figure 1 shows that this would require about 4.3 cm of lead shielding

around the containers.

Per the verpal request of M. R. Dolenc of Waste Programs, the radiation

field as a function of shielding thickness using soil was estimated.

Examination of the ISOSHLD II output shows that about 98% of the exposure

is due to the 0.66 MeV photons of the Cs-137/Ba-137m. The attenuation

coefficient for Pb at this energy is approximately 1.28 em L. For soil

the attenuation coefficient was calculated assuming -an atomic elemental

~distribution of: Oxygen - 0.452, Hydrogen - 0.156, Flurine - 0.189,
Silicon - 0.136, Aluminum - 0.044, and Fe - 0.012; and a density of

1.5 g/cm3 (Reference 6). The attenuation coefficient is then 0.115.

As a first approximation, the ratio of soil/lead to obtain equivalent
radiation exposure rate attentuation is 1.28/0.115 or 11.2 (see Figure

2). Because of the wide variability in soil composition, water content,
and density a more rigorous calculation was not made. Figure 2 gives the
approximate radiation field as a function of soil shield thickness for the

MSA NaK containers.

Conclusions

A series of calculations have been made to bound the potential radiation
exposure rates around the four EBR-I Mark II NaK containers. These
calculated values are conservative, the actual values should be less.

More precise values could be obtained if the radiological source terms
could be defined exactly. As the radiological terms will most likely _
remain speculative, the values calculated in this EDF are still useful for
planning purposes. The following points should be considered when
applying the calculated values:

0 The radiation exposure rates were for single containers.
Grouping the containers together will modify the expected results
due to a combination of photon field additive interactions,
self-shielding, and sky-shine.

0 The radiation fields at the top of the MSA and fabricated
container #2 could be considerably less than the values in Table
1 due to the shielding in their lids. Figure 9 of Reference 2
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shows an 8 inch, 16 inch 0.D. 1lid of unstated material on the MSA
container. Figure 10 shows 1.25 inch, 30 inch 0.D. flange on the
fabricated container #2, though the text describes it as a 0.5

inch plate. . :

The data below should assist in the planning of the EBR-I Mark NaK
container disposal. This data is very preliminary, more exact
calculations can be made as the project tasks are defined.

Shielding thickness required to remain

Time spent in the in compliance with the EG&G Adminis-
vicinity of each NaK ' trative Dose Guides
Container (minutes) Lead (cm) Soil (cm)

5.0 3.4 38

10.0 4.0 45

20.0 4.6 51

- 60.0 5.4 61
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TABLL’: i. LHLbULHI £D IS0
PRODUCTS FROM
(Reference 2)

0

TOPTC INVENTORY FOR EBR-I NaK. (ALL FISSION
50% OF CORE, DECAYED TO AUGUST 1988) .

Tnventory Activity
Isotope _(Grams) - _(Curies)
3 5,24 x 1070 5.05 x 1072
195 4.17 x 1073 2.91 x 1074
85y 2.76 x 1073 1.08 x 100
90gy 2.36 x 1071 3.22 x 10}
90y 5.01 x 1075 3.22 x 10!
937y 5,00 x 107} 1.51 x 1073
93m 4,11 x 1070 1.16 x 1073
997¢ 6.00 x 107 1.03 x 1072
107pg 2.06 x 1072 1.06 x 1070
113meg 8.64 x 1070 1.87 x 1073
121mgy 6.72 x 1077 3.98 x 1072
1253 1.38 x 1076 1.42 x 1073
125m7e 1.92 x 1078 3.47 x 1074
1265y 9.07 x 1073 2.58 x 1074
1265y 631 % 10710 3.60 x 1070
126mgp 328 x 10718 258 x 1074
1291 9.20 x 1072 1.62 x 107°
134¢s 1,25 x 1079 1.62 x 1070
135¢5 8.34 y 107 9.61 x 1074
137¢s 2,92 x 1071 3.41 x 10%
137mg 4 6.00 x 1078 3.23 x 1ot
187pp 503 x 1079 5.50 x 1072
151gy 4.90 x 107 .29 x 100
152gy 343 x 1078 5.94 x 1070
156gy 1,14 x 1076 3.07 x 1074
155gy 574 x 1070 2.67 x 1072
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Table 2. Radiation Exposure Rates in the Vfcinity
of the NaK Containers (R/hour)
Container Exposure At Exposure Exposure
Type , Geometry The Surface At 1 Ft. At 3 Ft.
Fabricated #1 Side 23.1 3.38 0.66
Top 20.3 1.95 0.71
Fabricated #2 Side 34.5 9.61 2.51
' Bottom?d 33.9 7.78 1.72
MSA Side 35.7 : 10.0 2.64
BottomP 30.2 7.12 1.57
a. The bottom of the container was calculated to have greater
‘ radiation fields. Exposure rate at the top, due to 0.25 inches
of steel were approximately 17 R/h at the surface and 6 R/h at a
foot. '
b.  Figure 9 in Reference 7 shows an 8 inch thick, 16 inch 0.D. "tid"

on the MSA container. No information could be obtained on what
material(s) this "Lid" was constructed. This thickness of steel,
for instance, would reduce the exposure rate to about 10 mR/h at

the surface.
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1.0 INTRODUCTION

‘ " This EDF reports the results of Proof-of-Principle tests conducted to
develop information about penetrators and penetrator shaft seals necessary to
complete detailed design of NaK Drum Container and Penetrator systems.
Successful performance of seals and penetrators is considered essential to safe
disposal of the contaminated NaK. The final container and penetrator systems
will penetrate the storage drums and prevent the release of NaK and/or radio-
active contamination. This Proof-of-Principle Testing was conducted per the
Test Specification ES 51128 dated 04-29-87.

2.0 . TEST EQUIPMENT

Figure 1 is a schematic diagram of the test setup. Photos of the
system are identified with numbers from 87-312-1-1 to 87-312-1-12. The objects
~specifically under test are the seals and cutters. Bearings and the drive
shaft are indirectly tested as they affect the performance of the seals and

cutters.

The seals tested in this program are of two types, Parker nitrile
rubber seal #A51 1870100021 and this same seal with the polymer expansion ring
replaced by a metal wire coiled expansion ring. :

The cutter system is of special design but is based on the J+L
Industries Multi-Tool system for "E" type blades (Pilot Holder #EH32, Pilot #'s
EX20 and EX25, and "E" type blades in 2 in., 2-1/2 in. and 3 in. sizes). This
"tool system was selected because it turns the displaced material, for 3 inch
diameter, almost entirely into chips leaving no significant plug to interfere
with the subsequent penetration in the drum bottom. The changes from the
standard tool are as follows: '

1. A new tool holder was developed which carries the requisite
1 in. pilot drill and all three "E" cutters so that a 3 in. hole
can be cut with one pass. Through development testing (not
specifically required in ES 51128) Stainless Type 17-4 material
was selected shaped and hardened to approximately Rockwell 45(C)
by heating to 900°F followed by gradual cooling in air. The
pilots are machined integral with the tool holder.

2.  The pilot drill (mounted in the new tool holder) is made by
shortening the shank of an entirely hardened centering and
spotting drill, Series SPD 1 in. diameter with 1-1/4 in. flute
length. Shortening is needed to minimize the overall length of
the tool. :
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3. The "E" blades were modified to incorporate a 10° angle
relative to a line normal to the cutter shaft. This
modification minimizes the thickness of the rings left after

" penetrations.

This cutting tool will be defined by EG&G drawing number 423330.

The bearings are journal type Kamatics KARON #KRJ16-SB-020. They are
special high load bearings and were selected to minimize the spacing between
bearings and in turn reduce the overall height of the drilling system.

The shafting is Thomson Industries hardened and ground round way 1.0
in. nominal diameter (.999 actual diameter). The coupons in the test rig are
approximately one foot below the lower bearing and the bearings are spaced 4

" inches apart.
3.0 TESTING AND DATA

3.1 Seal Leakage Tests. "The shaft seals were tested with the cutter
shaft stationary, rotating, translating, and rotating plus translating during
‘penetration of a 1/2 in. thick mild carbon steel coupon. The shaft was turned
at 80 rpm and the feed rate was set at .0022 inches per revolution. No
lubricant of any type was used on the shaft or penetrator. The leak rate
varied between 3 x 1077 and 5 x 1077 standard cubic centimeters per second
(scc/sec) of helium across a one atmosphere pressure difference. The leak rate
was not dependent on mode (i.e., translating vs. translating plus rotating) and
seemed to vary more as a function of seal position along the axis of the

shaft. The leak testing was conducted with the seals reversed (put in to hoid
pressure out) using a Vacuum Instrument Corporation Model MD-180 leak checking
instrument. The calibratign of the instrument was confirmed using a calibrated
standard Teak at 3.9 x 1078 scc/sec helium. The inside of the observation
chamber was evacuated and maintained at a vacuum between 20 and 50 microns
during leak testing. Higher micron readings were assumed to occur as a result
of heating of the coupon during drilling. Leak testing of the observation
chamber revealed leaks which were repaired except for those at the glass
_lighting ports and observation port. These were sealed with duct seal and
carefully checked before testing. :

Three incidents'occuﬁfed during this testing which are worthy of note
and are detailed as follows:

1. After fabrication of the observation chamber, gross leaks were
identified using a fluid leak testing agent. This fluid rapidly
promoted rusting of the Thompson Roundway shaft at the interface
with the bearings. Disassembly cleaning and polishing of the
shaft was necessary.
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During penetration at the 2-1/2 in. diameter cutter, an
eccentric motion was established which resulted in visible
flexing of the seal and bearing cartridge as it was mounted in

the top of the observation- chamber. However, no appreciable
change in the leak rate occurred. The capacity for the seal and
bearing system to handle the associated loads without failure or
leakage, supports selection of these components for use in
subsequent design.

3. The seal and bearing cartridge incorporates a cylindrical seal
retainer. This seal retainer seized to the shaft twice during
operation of the penetration system due to insufficient radial
clearance. Each time, stainless steel was transferred from the

“yretainer onto the Thompson Roundway. This necessitated careful
removal of the stainless steel and repolishing of the shaft,
however, no extra leakage could be attributed to these repairs.
This seizing problem was finally cured by providing approxi-
mately .015 in. radial clearance between the shaft and the seal

retainer.

The second failure provided an opportunity to replace the
standard Parker #A51 18701000 21 seal with the similar seal
incorporating a metal expansion ring. No difference in sealing
or wear performance was detected between the two types of seals.

The bearings were measured following the testing. The upper bearing was found
to have a maximum of .0005 inches of wear, the lower bearing was found to have
a maximum of .0007 inches of wear; relative to the newly installed dimension.
The two sets of seals were examined after the testing. The lower seal in each
case showed some minor abrasion damage to the sharp edge of the sealing 1ip.

This is believed to be due to the assembly process and apparently had 1ittle or

" no affect on the performance.

3.2 . Cutter Tests. The cutter system as described in Section 2.0 was used
to cut two each, 1/2 in. thick mild carbon steel and 1/16 in. thick 300 series
stainless steel coupons. The cutter was turned at 80 rpms with the feed set on
0022 inches per revolution. The coupons incorporated shallow dams on the
upper surfaces around the cutter penetrated area and cups beneath the cutter
penetrated area to retain NaK at the cutting interface. Approximately 30 cubic
centemeters of NaK were poured onto the cutter-coupon interface during the
penetration operation on each coupon. The observation chamber was maintained
filled with argon gas with a slight positive pressure to prevent any air in
Jeakage. In each test, the coupons were successfully penetrated, and after NaK
removal, had an appearance similar to coupons penetrated without the presence
of NaK. The cutter system showed minimal wear similar to that produced by
penetration testing without Nak.
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Following testing, the test assembly was cleaned of NaK using steam A
and water mist. A1l the NaK used in the testing was reacted at the ARA 4~
(building 616) test location. .

Two incidents occurred during this testing which are worthy of note
and are detailed as follows: ‘

1. During cutting at the 2 inch and 3 inch diameters, stoppages
occurred due to torque requirements in excess of the boring bar
motor capacity. Several factors may have contributed to this .
stoppage including; limited motor power (1-1/2 HP), long power
supply cords and the fact that the bar is not designed to
provide the high axial thrust. Short retraction and restart
were all that was required to complete penetration.

2. The changeout between the third and fourth coupon was accom-
plished without chip removal or NaK cleaning. Limited air in
Jeakage reacted with some NaK on chips resulting in a yellow
product assumed to be KO,. Greater care was exercised by
personnel during observation of the subsequent coupon cutting
operation due to the potential for K-KO, reaction. However,
no significant reaction took place between the yellow substance
and fresh NaK introduced in the final cutting operation.

4.0 DISCUSSION AND CONCLUSTONS

Based on experience in the testing program, care should be taken to
protect the cutter shaft against corrosion from leak checking fluids or water.
A stainless cutter shaft might be considered as an alternate. :

‘ The opportunity to test two different seals showed no parficu1ar
advantages for either one. On this basis, the less expensive and readily -
available standard seal should be used. »

The cutter design developed and used in this test program appears
completely acceptable for penetrating multiple 1/2 in. carbon or sheet
stainless steel layers, when operated at 80 rpms and .0022 (inches per
revolution) feed. The bearings of the size and type used with a spacing of 4

" inches or greater will work to support the cutter shaft allowing the seals to
maintain containment. i

The 1-1/2 HP motor appears to be barely adequate for drive power with
the present cutter design. Torque and thrust requirements should be predicted
by analysis and a drive system of greater power selected for use in subsequent
design.
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United States Government Department of Energy
~ Idaho Operations Office
memorandum | !

Date; March 26, 2004

Subject: Delegation of Authority ~ (TS-QSD-04-045B)

- To: William D. Magwood IV, Director
Office of Nuclear Energy, Science and Technology
DOE-HQ, NE-1, FORS

I request that you provide Delegation of Authority for activities and operations to be the
responsibility of the Department of Energy, Idaho Operations Office (NE-ID) Manager, per
the attached memorandum.

My office has established a positive and close working relationship with the NE staff at
headquarters, which I am committed to build upon. I look forward to continuing that close
communication and cooperation as we all serve to meet the needs of the Idaho National
Engineering and Environmental Laboratory and the Department. ‘

When approved, the Delegation of Authority will require an update of the NE Functions,

Responsibilities and Authorities Manual (FRAM). My staff and I stand by to support this
effort.

If there are any questions associated with this request, please contact M. Christine Ott at (208)

526-5711.
Y ONIRN I

Elizabeth D. Sellers
Manager '

Attachment
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CONCUR/BENCE:
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1. This memorandum was prepared at the request of the Idaho Operations Office Manager.

2. This memorandum was prepared by W. S. Somers and was staffed through the QSD

Director and K. A. Vivian.

3. This letter/memo closes OATS number N/A

4. The attached correspondence has no relation to the Naval Nuclear Propulsion Program.

S. Somers, TS/QSD, L. Landon,6-8737, March 24, 2004, TS-QSD-04-0458
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Operating protocols have been developed to describe processes t involve interfaces
between DOE Headquarters (HQ), DOE-Idaho Operations Office ( ID), and the Idaho
National Ergireering-and-Envirenmental Laboratory (INEEL). The purpose of the protocols is
to document how work will get accomplished in specific functional areas where multiple
organizations have responsibilities. The initial issuance of this collection of protocols is
approved by the Transition Executive Steering Committee as a prerequisite for the transfer of
Lead Program Secretarial Office (LPSO)/Cognizant Secretarial Office (CSO) responsibilities
from the Office for Environmental Management (EM) to the Office of Nuclear Energy,
Science, and Technology (NE). Subsequent updates will be under the direction of the NE
Associate Director-INEEL. Liaison. ID will maintain this document (including a change
log) through the end of the transition period. At that point, a decision will be made on the
need to maintain this document.

Approved by the Transition Executive Steering Committee:

Rebecca F. Smith-Kevern Date

Jay E. Rhoderick Date

K. A. (Midge) Vivian Date
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CONTRACTOR OVERSIGHT

This protocol describes DOE’s administration of the M&O contract at the INEEL. The current
performance based contract is with Bechtel BWXT Idaho, LLC. (Contract No. DE-ACO07-
991D13727). The M&O contract is administered under the Federal Acquisition Regulations and
Department of Energy Acquisition Regulations.

Roles and Responsibilities

NE will provide final approval for the entire Performance Evaluation Measurement Plan (PEMP)
based on concurrent approvals from other PSOs such as EM, National Security, and the
DOE-ID Manager. DOE-ID program offices will independently work with their HQ counterparts
to develop performance measures for the PEMP and execute change control to the
performance-based-incentives (PBls) when appropriate. DOE-ID program staff will interact with
NE directly regarding infrastructure and crosscutting PBIs and change control. NE will be
notified of all change control actions on a quarterly basis as approved by the DOE-ID Manager.

DOE-ID is responsible for the development, procurement, and administration of the M&O
contract. DOE-ID will inform, update, and request concurrence from NE regarding substantial
actions such as contract acquisition strategy, small business plans and goals, contract
extension or re-competition, and PBI development. Specific responsibilities of key DOE-ID
personnel are described below.

¢ The Contracting Officer (CO) is the only person authorized to accept non-conforming work,
waive any requirement of the contract, or modify any term or condition of the contract. The
CO holds the responsibility to administer or terminate (if found necessary) this contract and
make related determinations and findings. The CO shall support DOE-ID management in
the development and modification of fee determinations.

e The Contracting Officer Representatives (CORs) are appointed by the CO. CORs are
authorized representatives of the CO regarding technical matters/direction, and acting within
those limits established by the CO. The CORs are the technical experts who are
responsible for monitoring the contractor’s technical and cost performance and ensuring that
the CO is provided with current and accurate contractor performance data tied to the
performance of baseline requirements. CORs are accountable for validating the contractor’s
progress in meeting the objectives or measures as stated in the PEMP and reporting such
status to the responsible CO. Approve closeout document and recommends final evaluation
score and fee amount regarding contractor performance.

e The Fee Determination Official (FDO) is the Head of the Contracting Activity (HCA) and
DOE-ID Manager who is fully responsible for oversight of the contractor’s performance. The
manager’s office and the senior staff support the CO to provide direction to the contractor.

The FDO approves the PEMP, change control, fee earned, and notifies the contractor of the
fee determination.

Delegation of Authority

The DOE-ID Manager is the Head of the Contracting Activity (HCA) for DOE-ID and exercises
contracting authority for all procurement actions. Pursuant to DOE regulations, the HCA has
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delegated contracting officer authority to procurement professionals in the Procurement
Services Division.

Management Details

The M&O contract at the INEEL is a cost reimbursement contract with a three-year performance
fee pool allocated to specific incentive deliverables by which the contractor can earn fee.

The contract includes a Statement of Work that identifies broad requirements for the
management and operation of the INEEL. Within the programs and projects, additional
definition to the scope of work is provided. Only the DOE CO has the authority to change the
contract scope of work.

Performance-Based Management (PBM) has been instituted at the INEEL as a management
method by which the contract is administered and oversight of the contractor’s performance by
the DOE is conducted in accordance with the Department’s Contract Reform. The concept of
performance-based contracting focuses on contractor performance expectations in terms of
outcomes or results as opposed to methods, processes, systems or broad categories of work
activity. Performance fee that the contractor can potentially earn is associated with defined
performance outcomes linked to the tactical and strategic objectives of the INEEL and DOE.

Performance Evaluation Measurement Plan (PEMP) was negotiated between DOE and the
contractor for FY 2002-2004. The plan includes performance measures and expectations that
must be successfully completed to earn the associated fee.

DOE and the contractor agree on the PEMP that establishes the total fee, defines fee
performance objectives and performance-based incentives, and charts the course for
determination of the available fee amount earned by the contractor. Changes to the PEMP are
possible during the evaluation period through the established PEMP change control process.

Baseline Scope of Work is basic work scope required by the contract but not incentivized or
subject to specific objective/measures under a PBI. The Government will not accept nor pay the
contractor fee for performance below the baseline.

Performance Based Incentives (PBIs) are the primary means for evaluation of the contractor’s
performance as established in the PEMP and are used to motivate the contractor to achieve
higher levels of performance above the baseline work. The PBls are intended to establish a
mutual understanding between the contractor and DOE on work and the incentives that will be
pursued during the evaluation period.

The PBls utilized under this contract are further defined as either base, stretch, or superstretch
measures and may be completed on an annual basis or multi-year basis.

Measure / Expectation/ Milestone are specific deliverables that the contractor must achieve to
earn fee. They define the activities and provide the contractor the goals, schedule,
performance/outcome requirements, and associated financial compensations for completion of
the activities.
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The Fee Pool is calculated in accordance with DEAR 970 to establish the maximum fee that is
available to be earned by the contractor. The INEEL has transitioned from an annual to a
three-year fee pool and evaluation process.

The total fee pool includes an amount that is allocated to funded work (base fee) and a fee
amount that is allocated to unfunded work (stretch fee). The pool can also include an amount of
fee that is reserved for later allocation. Superstretch fee is in addition to the amount identified in
the total fee pool discussed above.

Cost Savings are achieved when funded work is accomplished at a cost less than that reflected
in the approved baseline funding. Cost savings may be utilized to accomplish work attributed to
Stretch Incentives or Superstretch Incentives. The contractor is authorized to initiate activity at
its discretion to accomplish Stretch Incentives, but must obtain DOE approval prior to initiating
activity to accomplish SuperStretch Incentives.

Base Incentive / Base Fee is associated with work that is funded.

Stretch Incentive / Stretch Fee is designed to motivate the contractor to accomplish unfunded
work, by achieving cost or cost schedule efficiencies. Unfunded (stretch) work is made possible
by cost savings that are generated from the performance of funded work for less cost than is
provided in the approved baseline. By designation as a Stretch PBI, the contractor is authorized
to initiate work at its discretion at the time the incentive is created.

Superstretch Incentive / Superstretch Fee is a performance deliverable designed to motivate the
contractor to significantly accelerate and accomplish more work than incentivized by “Stretch”
incentives. Fee associated with a superstretch incentive work is not included in the total
available fee pool but is additive to it.

Allocated Fee is that portion of the total fee pool assigned to PBls and available for earning by
the contractor. Unallocated Fee is the portion of the total fee pool that has not been assigned to
PBls. The unallocated fee pool includes fee which is unearned by the contractor as a result of
cancellation/modification of a PBI or fee that was unallocated when the FY 2002-2004 PEMP
was established.

Contract Changes. The Contracting Officer may at any time issue written directions within the
general scope of the contract requiring additional work or directing the omission of, or variation
in, work covered by the contract.

PEMP Change Control is a formal process of activities that ensures clear and concise definition
of new, or revision of existing, PBls. It is a cooperative process that is coordinated and
managed through the contractor and DOE-ID contracting offices, and through forms control
interface and an electronic approval process. DOE or the contractor may initiate changes to the
FY 2002-2004 PEMP.

The PEMP Reporting System is a shared electronic database that is used to manage DOE-ID
and the contractor performance data. The system includes reporting, change control, and
closeout tools that facilitate efficient management of PEMP processes. System characteristics
include retrieval of input performance data, system reports, electronic approval capabilities, and
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document progress tracking. All status reporting activities are to be completed on line at
http://webhome4/pemp/.

The Close-out System provides an approval system for measures and fee as based on the
specific expectation and fee statements and deliverables stated in the PBls. The CORs are to
provide a quality assessment for each measure in close-out.

An annual performance report is required for the close-out of the Comprehensive PBI. The
contractor may submit an abbreviated self-assessment addressing their performance regarding
this incentive. CORs and the Fee Determining Official will concur on a final performance rating.

Alternate Dispute Resolution (ADR) is the preferred method used by the DOE and the
contractor for resolving issues in dispute.

Near Term Actions

At the present time, DOE-ID is awaiting approval from EM-1 to negotiate EM FY03-04
measures. When EM-1 approval is obtained, negotiation sessions will be set up with the
contractor to finalize PBI measures and change control approvals. Negotiations between BBWI
and DOE require both technical and CO participation. Direction is required by EM and NE on
this issue, after which a re-negotiation plan will be developed.

DOE-ID is developing an acquisition strategy for determining if the contract is to be extended or
re-competed. Appropriate negotiations with HQ will occur.

Organizational Contacts

Organization Contact Phone E-Mail

NE Rebecca Smith-Kevern 301-903-5791 rebecca.smith-kevern@hq.doe.gov
&M Jay Rhoderick 301-903-7211 jay.rhoderick@em.doe.gov
DOE-ID Cheryl Thompson 208-526-5743 thompsea@id.doe.gou

DOE-ID Jef-Heylee 208-526-6790 keyesi@id-dee-gev

INEEL Seoti-Haricon 208-526-3646 herrsw-@irokgov






ID/NE Rev. 0
Operating 12/09/02
Protocols Page 1 of 2

DIRECTIVE REVIEW AND IMPLEMENTATION
Purpose and Policy

The DOE draft directive review process is an opportunity for DOE-ID to provide input and to
influence the direction of DOE-created documents. This comment and review process includes
draft DOE Policies, Orders, Notices, Manuals, Guides, and Technical Standards.

An exemption under the Directives System is a release from a requirement(s) included in a DOE
Order, Notice, or Manual that has been granted to a Departmental Element by the appropriate
DOE official. The process outlined below is used in cases when the DOE-ID Office of Primary
Interest (OPI) and/or their M&O counterpart determine that a specific requirement(s) in a
directive, or the entire directive, is not applicable to DOE-ID or the INEEL. This process is
intended to provide a means to communicate, provide feedback, and receive any necessary
approvals in cases where a requirement is not applicable.

Roles and Responsibilities
e DOE Draft Review Process

- NE approves DOE-ID and M&O (when applicable) major comments and forwards to the
HQ OPI via the HQ Review and Comment (RevCom) System.

- DOE-ID reviews new and changed documents and involves the M&O (when applicable).

- Comments are sent to NE via RevCom and are designated as either major or
suggested.

- Upon receiving resolution to comments, DOE-ID provides NE with concurrence/non-
concurrence response.

o DOE-ID Exemption Process.

- NE concurs with the proposed exemption decision or the 30-day review passes without
objection or request for additional information and approval is assumed.

- The DOE-ID Manager approves exemptions from DOE directives for activities and
facilities under his/her direction except as provided in DOE M 251.1-1A, chapter VI,
paragraph 4a(2).

Management Details
e DOE Draft Review Process.
- DOE-ID Directives Point of Contact (DPC) receives draft DOE documents electronically

via the RevCom System and forwards the draft DOE directive to DOE-ID OPI and the
M&O (when applicable) for review and comment.
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- DOE-ID DPC coordinates and forwards DOE-ID and M&O (when applicable) comments
to the NE DPC via RevCom.

- NE DPC approves major comments and forwards to the HQ OPI via the RevCom
System.

- HQ OPI provides resolution on major comments to LPSO DPC.

- NE DPC requests concurrence from DOE-ID DPC on comment resolutions.

- DOE-ID DPC forwards resolutions to DOE-ID OPI and M&O (when applicable) for
concurrence. DOE-ID DPC provides LPSO DPC with concurrence/non-concurrence
response.

- LPSO DPC provides final concurrence/non-concurrence to HQ OPI via RevCom.

e DOE-ID Exemption Process.

- The DOE-ID OPI, in conjunction with their M&O counterpart (when applicable), prepares
a memo for the DOE-ID Manager’s approval to accompany the Directives Exemption
Request to HQ.

- Once the DOE-ID Manager’s approval is obtained, the memo is forwarded to NE, the HQ
OPI, and the HQ Director of the Office of Management Communications for a 30-day
review. Exemption approval may be provided in writing or if the 30-day review period
passes without objection or request for additional information, approval is assumed.

Organizational Contacts

Organization Contact Phone E-mail
NE Associate Director— | TBD TBD

INEEL Liaison
BOE-Ib————1 Dixie-tEvans— 208-526-0613 evansdl@id-dee-gov
DOE-ID Karen A. Moses 208-526-7701 moseskae@id-doe-gev-
INEEL Carla A. Campbell 208-526-2677 crc@inel.gov
INEEL Angela L. Balmforth 208-526-3554 balmal@inel.gov
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FOREIGN TRAVEL

Purpose and Policy

Foreign travel is required in performance of work for DOE programs, Work For Others (WFO),
and indirect-funded activities. DOE Order 551.1A, “Official Foreign Travel,” establishes DOE
and National Nuclear Security Administration requirements and responsibilities governing official
foreign travel by Federal and contractor employees. Additionally, country clearance cables are
required to be processed before visiting a foreign country on official business.

Roles and Responsibilities

e Foreign Travel Policy and Instructions

The Program Manager for Foreign Travel (SO-30) is responsible for foreign travel policy
as well as the Foreign Travel Management System (FTMS) and provides for centralized
information and reporting activities to external authorities.

PSOs are responsible to develop and issue instructions for implementing the Order
within programmatic responsibilities.

» Foreign Travel on Behalf of Program Secretarial Offices (Programmatic)

The INEEL Foreign Travel office will process all foreign travel trips through the Foreign
Travel Management System (FTMS) for proper approvals and reviews. All foreign travel
trips will be processed consistent with overall HQ foreign travel guidance and applicable
PSO instructions. For example, foreign travel on behalf of DOE-HQ Office of
Environmental Management (EM) will be processed in accordance with guidance
received in a November 29, 2001 memorandum from EM-1. Only those Foreign Travel
Trips that are EM-funded or EM-related will be processed for approval through EM.
Likewise, foreign travel on behalf of NE will be processed in accordance with NE
guidance, and so forth for each PSO. Each PSO is responsible for processing the
required country clearance cables associated with foreign travel trips approved through
that PSO’s office.

The INEEL Foreign Travel office in conjunction with DOE-ID will prepare the six-month
EM Foreign Travel Forecast.

e Indirect and WFO Funded Foreign Travel

DOE-ID is responsible for first-level approval of all Indirect and WFO funded foreign
travel and will provide sufficient information to the NE FTMS Point of Contact for final
approval from the appropriate NE Associate Director and the Director of NE to process
the country clearance cables. As LPSO, NE is responsible to process country clearance
cables for any foreign travel that is not processed through another PSO office.

Delegation of Authority

None.
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Organization Name Phone E-Mail

SO Foreign Travel Julia Squires 202-586-4048 julie.squires @hg.doe.gov
Management System

(FTMS) DOE Lead

NE FTMS Point of Ginny Oland 301-903-3163 virginia.oland @hq.doe.gov
Contact (POC)

EM FTMS POC Pattie Agee 202-586-9417 pattie.agee @ em.doe.gov
INEEL FTMS POC Colleen Chapman 208-526-3038 shapmac@inelgov
DOE-ID Cheryl Thompson 208-526-5743 thompseaBid-dee-gov
INEEL Nikki-Grover 208-526-4+37— grofri@inekgov-
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COMMUNICATIONS
Purpose and Policy

The purpose of this protocol is to define how DOE-ID and its contractor (INEEL) will coordinate
with HQ on communications issues, which include media relations, congressional/
intergovernmental affairs, tribal issues, visiting dignitaries, and Freedom of Information Act
processing. Applicable orders and guidance include: DOE Policy on Public Participation (DOE
P 1210.1); DOE Order on Congressional and Intergovernmental Activities (DOE 1220.1A); U.S.
DOE American Indian and Alaska Native Tribal Government Policy; Freedom of Information Act,
and DOE-ID Policy and Procedure on Information Requests.

Roles and Responsibilities
Routine media relations: DOE-ID and INEEL.

Non-routine media relations: DOE-ID and INEEL, with concurrence from HQ Office of Public
Affairs, in consultation with appropriate HQ program office.

Routine congressional/intergovernmental relations: DOE-ID.
Non-routine congressional/intergovernmental relations: DOE-ID, with concurrence from HQ

Office of Congressional/Intergovernmental Affairs, in consultation with appropriate HQ program
office.

Routine stakeholder involvement: DOE-ID and INEEL.
Non-routine stakeholder involvement: DOE-ID and its contractor, with concurrence from HQ
Office of Public Affairs, in consultation with appropriate HQ program office.

Development of routine information products/events: DOE-ID and INEEL.
Development of non-routine information products/events: DOE-ID and INEEL, with concurrence
from HQ Office of Public Affairs, in consultation with appropriate HQ program office.

Routine tribal relations: DOE-ID.
Non-routine tribal relations: DOE-ID, with concurrence from appropriate DOE-HQ elements.

Delegation of Authority

DOE-ID has been delegated authority to respond to media, congressional/intergovernmental
and tribal inquiries that are of a routine nature; i.e., those that do not relate to budget, policy, or
issues that have significant potential for controversy or political impact. DOE-ID and INEEL
staffs have delegated authority to pro-actively contact media, congressional staff, and Tribal
officials to provide information on routine INEEL developments. (Routine is defined as NOT
relating to budget, policy or issues that have significant potential for controversy or political
impact.) DOE-ID and INEEL have delegated authority to make initial contacts with the media
and congressional, intergovernmental, and Tribal audiences to provide necessary, timely
information during an emergency. After those initial contacts are made, DOE-ID will coordinate
with HQ on release of further information.
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Management Details

DOE-ID and INEEL counterparts produce a number of information products and take part in a
number of activities designed for media, Tribal, general public and/or congressional/
intergovernmental audiences. These include, but are not limited to:

-- News releases

-- Fact sheets

-- Videos

-- Web sites

-- Brochures and other publications
-- Briefings

-- Editorial board meetings
-- Stakeholder meetings

-- Tours

-- Speakers Bureau

-- Newsletters

There are established DOE-ID procedures governing approval of information products and
activities. In general, routine products and activities are approved at the DOE-ID level. Non-
routine products and activities (those that deal with budget, policy, or have significant potential
for controversy or political impact) will be approved by HQ.

Near Term Actions
None.

Ongoing Staff Functions

e DOE-ID and INEEL will interact with local and national media, congressional staff and
members, tribal officials, and state and local government. DOE-ID will coordinate with HQ
as appropriate.

e DOE-ID will work with NE and other HQ organizations to inform and involve the Idaho
governor’s office, the Idaho congressional delegation, and tribal officials in important
announcements and events related to the INEEL.

e NE (and other CSOs/PSOs as requested) will provide advice and guidance, in concurrence
with HQ Offices of Public Affairs and Congressional Affairs, to DOE-ID in a timely manner on
responses to congressional, tribal, intergovernmental, and media inquiries related to NE
programs. Review in advance information, products, and plans and provide feedback to
DOE-ID in a timely manner.

e DOE-ID and INEEL will keep the public and media informed during unusual events/
emergencies (emergency public information) and DOE-ID will notify appropriate
governmental organizations.
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Organization Contact I Phone E-Mail

Media Relations

NE Hope Williams (Press Office) 202-586-9701 hope.williams @hg.doe.gov

NE Elizabeth Connell (Program 202-586-6441 elizabeth.connell@hgq.doe.gov
Office)

EM Tom Welch (Press Office) 202-586-4316 thomas.welch@hq.doe.gov

EM Vicky Soberinsky (Program 202-586-2706 victoria.soberinsky @ em.doe.gov
Office)

DOE-ID Tim Jackson 208-526-8484 jacksotb@id.doe.gov

INEEL John Walish 208-526-8446 jhw@inel.gov

Congressional/lntergovernmental

NE Elizabeth Connell 202-586-6441 elizabeth.connell@hq.doe.gov

EM Vicky Soberinsky 202-586-2706 victoria.soberinsky @ em.doe.gov

Ci Shannon Hendrickson 202-586-8590 shannon.hendrickson@hgq.doe.gov

DOE-ID Brad Bugger 208-526-0833 buggerbp @id.doe.gov

INEEL Penny Phelps 208-526-1755 phelpm@inel.gov

Tribal Relations

NE Elizabeth Connell 202-586-6441 elizabeth.connell@hq.doe.gov

Cl Bob Paduchik 202-586-5450 robert.paduchik@hq.doe.gov

EM Martha Crosland 202-586-5944 martha.crosland@em.doe.gov

EM Albert Petrasek 202-586-4818 albert.petrasek@em.doe.gov

DOE-ID Bob Pence 208-526-6518 pencerl@id.doe.gov

INEEL Don Miley 208-526-5523 vdm @inel.gov
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UNCLASSIFIED CYBER SECURITY
Purpose and Policy

The DOE-ID/INEEL Unclassified Cyber Security program mission is to protect all unclassified
government and contractor computer resources, including hardware, software, and data. The
program objective is to provide employees with the capability to exchange information internally
and with the public, state, and local stakeholders but at the same time prevent the use,
manipulation, or control of these resources by unauthorized persons or organizations.

Cyber Security objectives are to:

Establish the framework for DOE-ID/INEEL’s Cyber Security program.

» Set forth requirements for protecting all unclassified DOE-ID/INEEL information and
information systems.

» Ensure that DOE-ID/INEEL Unclassified Cyber Security program achieves the objectives of
federal regulations.

¢ Establish better business practices for protecting DOE-ID/INEEL information and information
systems, which include provisions for ensuring that the magnitude of harm that could result
from the loss, misuse, disclosure, or unauthorized modification of information of information
processed, stored, or transmitted using our systems.

» Ensure that the confidentiality, integrity, and accountability of information is preserved by
any information system that is used to acquire, store, manipulate, manage, move, control,
display, switch, interchange, receive, or transmit that information.

e To establish and maintain an “cyber alert” approach to DOE-ID/INEEL information
processing systems security to keep pace with rapidly changing threats, vulnerabilities,

- missions, and technologies.

Roles and Responsibilities

NE provides overall implementation guidance, Cyber Security Program Plan (CSPP) review,
and coordination with the Chief Information Office (ClO) at HQ, DOE-ID, and INEEL.

The HQ CIO has overall Departmental responsibility for the development of Cyber Security
policy and guidance while coordinating with the LPSOs; reviews CSPPs; coordinates with the
LPSOs to monitor implementation of the DOE cyber security programs; and facilitates
establishment and implementation of DOE technical security inter-operability standards. The
HQ CIO also coordinates with the Computer Incident Advisory Center, the LPSOs, and the
Office of Counterintelligence in establishing DOE incident reporting policy and standards.

The DOE-ID Manager has designated the DOE-ID CIO with the responsibility for ensuring that
Cyber Security conducted at DOE-ID and the INEEL complies with DOE policy. The DOE-ID
CIO develops the DOE-ID unclassified cyber security policies and procedures and manages
investigations of non-compliance with them.

The INEEL Information Resource Management (IRM) director is the contractor CIO and
manages the Unclassified Cyber Security program for INEEL.
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Development of the CSPP is delegated to the ClOs at DOE-ID and INEEL. Plan approval is
required from both ClOs. The DOE-ID CIO is responsible for ensuring the CSPP is forwarded
to applicable HQ organizations, including the NE LPSO, the EM LPSO, the Office of the Chief
Information Officer (ClO), and the Office of Independent Oversight and Performance Assurance.

Management Details

Cyber Security Operations, more specifically, are conducted under the authority of DOE P
205.1, “Department Cyber Security Management Policy;” DOE N 205.1, “Unclassified Cyber
Security Program;” DOE N 205.2, “Foreign National Access To DOE Cyber Systems;” DOE N
205.3, “Password Generation, Protection, and Use;” and DOE N 205.4, “Handling Cyber
Security Alerts And Advisories And Reporting Cyber Security Incidents.”

Authority for negotiating and executing cyber security programs resides at DOE-ID and the
INEEL. DOE-ID and the INEEL are required to coordinate with the DOE-HQ CIO and LPSOs in
obtaining approval for the site’s CSPP.

DOE-ID’s Cyber Security program is directly funded within the Safeguards and Security
Program. The strategies for the DOE-ID and INEEL Cyber Security programs are
acknowledged in the INEEL CSPP, which is approved by the DOE-ID/INEEL CIOs and is
reviewed by DOE-HQ’s CIO and the NE and EM LPSOs.

Near Term Actions
None.
Ongoing Functions
s NE
- Interface with other HQ organizations on Cyber Security scope and funding issues.
- Provide implementing guidance to DOE-ID on Cyber Security issues.
- Coordinate NE responses to Department cyber security data calls.
- Provide review of the DOE-ID/INEEL CSPP.
e DOE-ID

- Ensure adherence to applicable directives, including, but not limited to, Presidential
Directives, Executives Orders, Orders, Manuals, Notices, and the CSPP.

- Submit the CSPP to HQ CIO and the NE and EM LPSOs for review.

- Contractor oversight.

¢ INEEL
- Maintain the INEEL CSPP.

- Manage the laboratory Cyber Security Program.
- Maintain appropriate records.
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Organizational Contacts

Organization Contact Phone E-mail

NE Associate Director - TBD TBD
INEEL Liaison

DOE-ID William D. Jensen, (208) 526-1300 Jensenwa-@NErgovr
CIO, Information
Technology Division

DOE-ID Cheryl Arrington- (208) 526-0227 erringed-@id-dee-gov-
Kincaid, CPPC &
CPPM

INEEL Albert W. Lewis, (208) 526-4503 AL1@inel.gov

' IRM Director and CIO
INEEL Marilyn J. Shaw, (208) 526-1591 smj@inel.gov

Cyber Security
Operations Manager
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INSTITUTIONAL PLANNING
Purpose and Policy

The annual Institutional Planning process provides a forum for DOE and laboratory
management to address plans, issues, and programmatic initiatives. The process provides a
means for DOE to focus on each laboratory as an institution (rather than a collection of
programs) and to review its mission, health, and vitality as an institution, and its plans for the
future. In doing so the process considers the scientific and technical mission, capabilities, and
competencies, as well as the management, human capital, and infrastructure of a laboratory.

A laboratory’s Institutional Plan is its baseline plan for the future and guides the development of
other laboratory plans. DOE’s approval of a laboratory’s Institutional Plan indicates that the
laboratory’s mission, vision, and strategic plan are generally well aligned with Departmental
needs and plans. ~

Roles and Responsibilities

The Director, Office of Science (SC), develops and maintains the Institutional Planning process
for the Department. As the CSO for INEEL, NE is responsible for stewardship of assigned
laboratories and for the conduct of the Institutional Planning process, the mechanism through
which general policy and management stewardship is carried out. The CSO initiates the
laboratory Institutional Planning cycle by receiving the annual Institutional Plans from assigned
laboratories. A date for the On-Site Review is then scheduled. The CSO co-chairs the annual
On-Site Review with the Laboratory Director. The CSO approves the laboratory Institutional
Plan based on input from HQ organizations and the Operations Office.

The Laboratory Director is responsible for laboratory planning including development and
maintenance of a strategic planning process for the laboratory and using the results of strategic
planning as a basis for ancillary plans and operating plans. In preparing the draft Institutional
Plan the Laboratory Director incorporates DOE guidance; assesses the results available from
the DOE Strategic Planning process in developing the Laboratory Strategic Plan; uses all
available guidance from programs in developing the draft Plan; and prepares the Institutional
Plan for submittal to HQ consistent with instructions. The Laboratory Director is the co-host with
the CSO of the On-Site Review and coordinates the meeting agenda with the CSO. The
Laboratory Director provides the final Institutional Plan to HQ and the Operations Office and
ensures preparation and production of the final Plan is on schedule.

The DOE-ID manager reviews the draft Institutional Plan, participates in the On-Site Review,
and ensures that all substantive comments on the draft Institutional Plan and recommendations
from the On-Site Review are addressed in the final Plan.

The Institutional Planning Working Group, chaired by the Director, Office of Laboratory Policy,
Office of Science, assesses the prior year’s Institutional Planning process and updates the
planning requirements. The Institutional Planning Working Group is comprised of DOE CSO,
PSO, and laboratory planning representatives.
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Process

e The Departmental Institutional Planning Working Group meets and issues process
instructions.

Laboratories conduct internal strategic planning.
Laboratories submit draft Institutional Plans to HQ and Operations Offices.
Laboratory On-Site Reviews are conducted, co-chaired by Laboratory Director, and CSO.

CSOs coordinate DOE PSO review of draft Institutional Plans and provide comments to
assigned laboratories.

Laboratories submit final Institutional Plans to their assigned CSO.
CSOs approve final Institutional Plans.

Management Details

The labs perform the bulk of the development and administrative functions related to institutional
planning. The principal product is the Institutional Plan. HQ and the Operations Office perform
a review and approval function. The CSO takes a leadership role in stewarding the laboratory
and co-chairs the On-Site Review with the Laboratory Director. The approved Institutional Plan
is the basis for NE advocacy within the Department for new initiatives, programs, facilities, and
infrastructure at NE labs.

The draft FY 2003-2007 INEEL Institutional Plan was submitted to HQ shortly after the transition
to NE was announced. In August NE-1 requested that the laboratory prepare a new strategic
plan to reflect the mission realignment outlined by the Secretary. The new draft INEEL Strategic
Plan is scheduled to be submitted to HQ in December and will form the basis for the FY 2003-
2007 On-Site Review. The INEEL Strategic Plan is an interim document and does not replace
the INEEL Institutional Plan. A January date for the On-Site Review is currently being
negotiated with NE.

The FY 2004-2008 cycle will be the first complete institutional planning cycle for NE. Due to the
late January date of the FY 2003-2007 On-Site Review (On-Site Reviews are generally held in
July-September), the INEEL FY 2004-2008 institutional planning cycle will need to be
compressed in order to get back on a more typical schedule.

Near Term Actions

¢ Finalize a date for the FY 2003-2007 Institutional Plan On-Site Review.
Ongoing Functions

e NE

- Interface with the Office of Science regarding institutional planning policy.

- Participate as a member of the Institutional Planning Working Group.

- Coordinate the HQ review of the draft INEEL Institutional Plan.

- Coordinate development and issuance of the Institutional Plan provisional approval letter
signed by NE-1 that summarizes guidance and action items resulting from the On-Site
Review and contains preliminary approval of the draft Institutional Plan.

- Represent NE in any Departmental activities related to planning processes in general.
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- Ensure integration with other NE planning/budgeting/review processes.
- Maintain awareness of the planning processes of other CSOs (SC, NNSA).

e DOE-ID

- Ensure adherence to DOE institutional planning guidance by reviewing and commenting
on draft Institutional Plans.
- Participate in annual On-Site Review.

e INEEL

- Manage the laboratory strategic planning process.

- Develop the laboratory Institutional Plan.

- Coordinate the annual Institutional Plan On-Site Review.

- Communicate Institutional Plan content to all laboratory employees.
- Implement laboratory strategic plans.

Organizational Contacts

Organization Contact Phone E-Mail
NE Associate Director ~ TBD TBD
INEEL Liaison
DOE-ID Linda McCoy 298-526-7121 meccoylsBlid-doe-gev-
INEEL Susan Hensley 208-526-3342 henss|@inel.gov
” Ray Enge 208-526-0813 rre @inel.gov
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WORK FOR OTHERS

Purpose and Policy

Work for Others (WFO) is work performed by DOE or contractor personnel for non-DOE entities
and/or use of facilities not directly funded by DOE appropriations. WFO is also a tech transfer
mechanism.

WFO objectives are to:

* Assist other federal agencies and non-federal entities in accomplishing goals otherwise
unattainable and avoid duplication of effort at federal facilities.

» Provide access for non-DOE entities to highly specialized, unique facilities, services, or
technical expertise not readily available in the private sector.

» Increase R&D interactions between facilities and industry to transfer DOE-developed
technology to industry for further development or commercialization.
Maintain and enhance the science and technology base at facilities.
In addition to accomplishing the objectives above, WFO revenue results in some laboratory
fixed overhead costs being carried by non-DOE parties.

By law, WFO is conducted on a full-cost recovery basis including a 3% federal administrative
charge (FAC). Certain classes of WFO customers are eligible for waiver of the FAC. All

proposed WFO projects are subject to contracting officer approval. As a matter of DOE policy,
WFO must:

»  Be consistent with or complementary to DOE missions and those of the facility to which the
work is assigned (very broadly construed at all laboratories).
Not adversely impact assigned DOE programs.

e  Not directly compete with the domestic private sector.
Not create a future burden on DOE resources.

Roles and Responsibilities

The Director of Management, Budget and Evaluation/CFO (ME-1) has overall Departmental
responsibility for WFO policy. NE is responsible for WFO conducted at the INEEL and
Radiological and Environmental Sciences Laboratory (RESL), coordinates with appropriate
secretarial offices on sensitive projects, and approves annual WFO levels requested by
operations office managers. The DOE-ID manager is responsible for ensuring that WFO
conducted at the INEEL or RESL complies with DOE policy. In this role, DOE-ID develops and
implements local procedures; manages the WFO approval process; conducts periodic review of
contractor policies and activities; notifies NE of projects involving sensitive subjects; and
submits an annual WFO report to NE and ME-1. The DOE Chicago Operations Office (CH)
provides intellectual property counsel and support for WFO conducted at the INEEL and RESL.
Laboratory directors are responsible for ensuring WFO obligations are fulfilled and WFO
activities do not interfere with DOE program requirements.
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Process

e  Laboratory develops proposed WFO projects in coordination with DOE-ID and PSOs, as
appropriate.

*  DOE-ID manages the DOE approval process, coordlnatlng with NE, IP Counsel at DOE-
Chicago, other parts of DOE, and other agencies when appropriate. No work can begln
prior to DOE-ID approval.

e WFO funding flows through DOE-ID to the INEEL. Depending on the total projected cost,
partial or total funding authority must be received prior to commencement of work in all
cases.

*  Laboratory executes the work, interacting directly with the sponsor.

DOE-ID reviews overall program periodically.
NE reviews WFO program as part of the annual on-site laboratory review.

Management Details

WFO is conducted under authorities of the Economy Act as reflected in DOE Order 481.1B and
M 481.1, contract provisions (INEEL), and delegated authority (RESL). Full authority for
negotiating and executing individual transactions resides in labs and DOE-ID. For proposed
projects involving specific subject areas or foreign entities, DOE-ID is required to coordinate
with various HQ organizations prior to approving the projects. The labs perform the bulk of the
business and administrative functions. DOE policy and the operating framework are well
established. DOE rule of thumb (uncodified) is that WFO should not exceed 30% of a lab’s total
budget. DOE-ID is responsible for required certifications or determinations and findings on
individual projects. For federal WFO, DOE-ID is responsible for receiving funds from the CFO
and for transferring funds to the INEEL or RESL, as well as conducting project oversight on
behalf of the customers. For non-federal WFO, once DOE-ID approves the project and the
funding, the lab has responsibility for performance. At the transaction level, NE is involved on
an exception basis only.

Near Term Actions
None.
Ongoing Functions
e NE
- Interface with other HQ organizations and other Federal agencies on individual
transactions, as requested by DOE-ID.

- Participate in the TTWG and communicate TTWG WFO issues and actions to DOE-ID,
INEEL, and RESL.

- Coordinate NE lab responses to Departmental or other data calls.
- Review laboratory performance in WFO as part of annual laboratory on-site review.

e DOE-ID

- Ensure adherence to DOE policy by reviewing, coordinating, approving, and (for federal
WFO) monitoring performance on individual WFO projects.





ID/NE Rev. 0
Operating 12/09/02
Protocols Page 3 of 3

- Submit annual report on WFO performance to NE and to ME.
- Ensure adequate records are maintained.

e INEEL

- Develop proposed WFO projects and secure DOE approval consistent with established
policy.

- Execute approved WFO projects in accordance with their terms.

- Maintain appropriate records of WFO activity.

- Prepare an annual report and other periodic or one-time reports as directed by DOE-ID.

Organizational Contacts

.Organization Contact Phone E-mail
NE Associate Director | TBD TBD

— INEEL Liaison
DOE-CH Bob Fisher 630-252-2176 robert.fisher@ch.doe.gov
DOE-ID Alden Wynn 208-526-9385 wynnac@id.doe.gov
RESL Doug Carlson 208-526-2143 carlsord@id.doe.gov
INEEL Chuck Briggs 208-526-0441 cwb@inel.gov






LABORATORY OPERATIONS





ID/NE Rev. 0
Operating 12/09/02
Protocols

Page 1 of 3

INEEL FACILITY PLANNING AND CAPITAL ACQUISITIONS

Purpose and Policy

The purpose of this protocol is to define how DOE-ID and its contractors (INEEL) will coordinate
with HQ on facility planning and capital acquisitions (general plant projects, line item
construction projects, and general purpose capital equipment), which includes planning,
prioritization, and funding. Applicable orders and guidance include: Draft DOE Order 430.1A,
“Real Property Asset Management;” DOE Order 413.3 (and ID Order 413.A), “Project
Management;” DOE Order 534.1, “Accounting;” OMB Circular A-11, Part 3, “Planning,
Budgeting and Acquisition of Capital Assets;” Title 41 FMR Section 102-34, “Replacement
Standards;” OMB Circular A-11, “Motor Vehicle Reporting Requirements;” and the Consolidated
Omnibus Reconciliation Act (COBRA) of 1985.

Roles and Responsibilities

NE provides budget guidance to the field, reviews and evaluates the various INEEL facility
planning documents, and approves/processes the line item construction project proposals.

Coordination between NE and EM must occur to ensure that the EM footprint reduction and the
NE new mission facility requirements meet the intent of the congressional language regarding
facility planning.

DOE-ID provides guidance to the INEEL for the development of capital acquisitions and facility
planning documents. DOE-ID also concurs with planning documents, budget forecasts, new
project proposals, and submits the appropriate documentation to the sponsoring HQ office for
information, review, or approval. DOE-ID provides owner oversight on all delegated
projects/activities.

INEEL is responsible to perform facility planning and management activities including:

» Perform ongoing assessments of the current status of the site physical assets against
program mission projections.

¢ Identify physical assets required to meet mission needs in conformance with program
guidance.

e Complete personnel consolidations and facility closures, or acquire new facilities/space, as
required to meet mission needs in conformance with program guidance.

e Prioritize all acquisitions and projects based on a program-approved prioritization method
[Capital Asset Management Program (CAMP) prioritization process, Risk-based
Prioritization Model (RPM), or Facility Assessment and Ranking System (FaaRS)].

¢ Submit line item construction project proposals.

e Formulate budget requirements for physical asset activities.

o Establish integrated cost, schedule, technical, and funding baselines.
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Document all activities/budget in a Ten-Year Site Plan (Infrastructure Long Range Plan) that
includes the acquisition, rehabilitation, modification, and disposition of physical assets.

Provide an Annual Motor Vehicle Statement.

Delegation of Authority

DOE O 413.3 requires an acquisition executive for projects with a total project cost greater than
$5M. DOE-ID assumes this role for projects delegated by NE.

Management Details

The INEEL with DOE-ID support and concurrence:

Coordinates with human resources (staffing projections) and project management
personnel.

Considers reliability, sustainability, pollution prevention, future deactivation, disposition, life-
cycle costs, and configuration integrity in designs and acquisitions.

Provides for a leasing program for off-site lease acquisitions.

Utilizes a comprehensive land-use planning and management process with stakeholder
involvement.

Produces required/enabling information products for DOE-ID and INEEL and takes part in a
number of activities including publication of the Ten-Year Site Plan (Infrastructure Long
Range Plan), the INEEL Projects Five-Year Plan, the Comprehensive Facility and Land Use
Plan, and the General Purpose Capital Equipment Five-Year Acquisition Plan. These plans
document and address the physical asset management needs supporting the INEEL
Strategic Plan and the EM Performance Management Plan for Accelerating the Cleanup of
the INEEL.

Near Term Actions

NE to issue delegation authority to DOE-ID for DOE O 413.3 projects less than $100M.

Ongoing Functions

INEEL

- Perform comprehensive and timely land, facility, and project planning and produces
documentation that supports DOE/INEEL mission need, with reassessment should those
needs change.

- Complete Acquisition Plans and Project Execution Plans and submit to DOE-ID for
approval as required.
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Report monthly to DOE-ID against baselines and milestones with variance analyses, and
provides other formal reporting as required by DOE-ID.

Utilize a continuous improvement process to ensure the cost effectiveness of the
management and acquisition of capital assets.

Organizational Contacts

Organization Contact Phone E-mail
NE Associate Director - INEEL TBD TBD

Liaison
EM Randal Scott 301-903-3626 randal.scott @ em.doe.gov
DOE-ID William Leake 208-526-1713 leakewh@id.doe.gov
DOE-ID Dan Shirley 208-526-9905 shirledb@id.doe.gov
INEEL Tom Moriarty 208-526-7812 tpm@inel.gov
INEEL John Clymo ' 208-526-9851 clymj@inel.gov
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INEEL FACILITY TRANSFER AND INACTIVE FACILITIES MANAGEMENT

Purpose and Policy

The purpose of this protocol is to define how DOE-ID and its contractors (INEEL) will coordinate
with HQ to complete the process of transferring programmatic and financial responsibility of land
and/or facilities from one Program Office to another. This process identifies the minimum
requirements and actions needed to characterize and place land and facilities, including
systems and materials, in stable and known conditions, to ensure hazards are identified and
acknowledged, and to reach agreement as what condition a facility must be in before transfer is
initiated. Applicable orders and guidance include: Draft DOE Order 430.1A, “Real Property
Asset Management;” DOE G 430.1-2, “Implementation Guide for Surveillance and Maintenance
During Facility Transition and Disposition;” DOE G 430.1-3, “Deactivation Implementation
Guide;” DOE G 430.1-4, “Decommissioning Implementation Guide;” and DOE G 430.1-5,
“Transition Implementation Guide.”

Roles and Responsibilities

NE provides policy guidance on land and facilities use, responsibility, and ownership. NE also
coordinates with other PSOs/CSOs that have programs at the INEEL and with the Office of
Management, Budget and Evaluation (ME).

Coordination between NE and EM must occur to ensure that the EM footprint reduction and the
NE new mission facility requirements meet the intent of the congressional language regarding
facility planning.

DOE-ID provides guidance and oversight to the INEEL in managing land and facilities.
Substantial decisions and facility planning documents are provided to HQ for information,
review, or approval.

INEEL is responsible to perform the following activities:

* Review and coordinate all economic development sales and leases, including sales of land
for less than fair market value.

» Provide annually a list of facilities excessed during the year and the facilities projected to
become excess in the next five years.

» Coordinate the possible reuse of inactive facilities and coordinate the disposal of facilities
declared to be excess.

* Manage inactive and excess facilities program including landlord facilities that have not
been transferred to the appropriate organization for deactivation and decommissioning.

¢ Ensure that radioactive and hazardous materials and waste are removed and/or stabilized
unless otherwise agreed to prior to facility transfer.

e Coordinate relocation of personnel and equipment from inactivated facilities.
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Complete a pre-transfer review and facility condition assessment prior to the transfer of a

facility unless otherwise agreed to by the Program Office to which the facility will be
transferred.

Prioritize and budget for the surveillance and maintenance, and ultimate deactivation,
decontamination, and decommissioning of inactive and excess facilities.

Management Details

The INEEL with DOE-ID support and concurrence:

Coordinates with INEEL programs and operations to determine out year facility needs and
establish excess facility projections.

Manages facility closures and relocation of personnel and equipment.

Determines the level of surveillance and maintenance required for inactive and excess
facilities and arranges for the specified coverage to be provided.

Coordinates the activities necessary to complete the Facility Transfer Checklist and
establishes a Memorandum of Agreement outlining the conditions of facility transfer.

Maintains identification of responsibility for specific facilities by updating the “INEEL Building
Ownership Data Base.” Changes may be made upon agreement by the affected Secretarial
Offices as new missions are developed or other changes are identified.

Produces required/enabling information products for DOE-ID and INEEL and takes part in a
number of activities including publication of:

- Ten-Year Site Plan (Infrastructure Long Range Plan)

- INEEL Projects Five-Year Plan

- Comprehensive Facility and Land Use Plan

- General Purpose Capital Equipment Five-Year Acquisition Plan
- INEEL Excess Facility Action Plan

- Facility Ownership and Disposition Forecast

- On-line INEEL Area Planning Database.

These plans document and address physical asset management needs along with the
condition and availability information of inactive and excess facilities that supports the
INEEL Strategic Plan and the EM Performance Management Plan for Accelerating the
Cleanup of the INEEL.

Near Term Actions

The facility transfer process needs to consider:

Results of NE 90-day review to be incorporated into overall infrastructure agreements and
plans.
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» Process is developed to ensure that footprint reduction/new mission infrastructure needs are

alig

ned.

Ongoing Functions

e INEEL

Continually evaluate and address opportunities to consolidate personnel and inactivate
marginal and/or underutilized facilities.

Work with DOE-ID and HQ organizations to access facility reuse opportunities for INEEL
inactivated facilities.

Conduct activities and collects documentation necessary to complete Facility Transfer
Checklists and Facility Condition Reports for facility transfer candidates. .

Plan and budget for the inactivation and disposition of underutilized or depleted facilities.

Plan, budget, and conduct surveillance and maintenance of inactive and excess
facilities.

Report monthly to DOE-ID against baselines and milestones with variance analyses, and
provide other formal reporting as required by DOE-ID.

Organizational Contacts
Organization Contact Phone E-mail
NE Associate Director - INEEL TBD TBD

Liaison
EM Randal Scott 301-903-3626 randal.scott@em.doe.gov
DOE-ID William Leake 208-526-1713 leakewh@id.doe.gov
DOE-ID Dan Shirley 208-526-9905 shirledb@id.doe.gov
BBWI John Clymo 208-526-9851 clymj@inel.gov
BBWI Tom Moriarty 208-526-7812 tpm@inel.gov
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FEDERAL FACILITY AGREEMENT/CONSENT ORDER (FFA/CO)
History

The INEEL was placed on the National Priority List in 1989 based on the past practice of
injecting waste directly into the Snake River Plain Aquifer through the Test Area North (TAN)
and Idaho Nuclear Technology and Engineering Center (INTEC) injection wells and based on
the known content of the Subsurface Disposal Area (SDA) at the Radioactive Waste
Management Complex (RWMC). The INEEL is a single Superfund site.

In 1991, the state of Idaho, EPA Region 10, and DOE signed a Federal Facility Agreement and
Consent Order (FFA/CO), pursuant to Section 120(e) of the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA), defining the processes and schedule for
implementing CERCLA remediation of the INEEL. The intent of CERCLA remediation is to
reduce the risk posed by past practices to an acceptable level. Decisions are based on
calculated risk to workers, the public, and the environment.

The FFA/CO divided the INEEL into 10 Waste Area Groups (WAGs), one for each of the nine
current and former facility areas and one for the area outside facility area fences. A schedule
for characterization of each WAG, for the selection of the appropriate remedies, and for
implementation of the remedies is included in the FFA/CO. The INEEL has signed and
implemented all but three of the Records of Decision (RODs) required by the FFA/CO. RODs
are still under development for the INTEC Tank Farm, RWMC, and the Snake River Plain
Aquifer. The remediation of WAG 2, Test Reactor Area, is complete. Each INEEL CERCLA
ROD leaves contamination in place after taking actions that reduce the risks to acceptable
levels. In some cases, the risk is posed by short-life radionuclides or biodegradable organic
compounds and will be eliminated in a known amount of time (100 years). In other cases, the
risk is posed by long-life radionuclides or heavy metals and will never be eliminated.

Purpose and Policy

CERCLA includes requirements to:

¢ Maintain knowledge of any contamination left in place.

e Maintain any engineered structures (caps, fences, etc.) and/or signage that are part of the
remedy for contamination left in place.

» Monitor the migration and environmental impact of any contamination left in place.

These requirements are captured in a set of EPA policies called Institutional Controls (ICs).
CERCLA requires that DOE assess the effectiveness of each remedial action after five years
and then at five-year intervals, as long as contamination remains in place. DOE includes ICs
within a broader set of site responsibilities called stewardship. The transition from active
remediation under CERCLA to maintenance of remedies under stewardship must be defined on
a site-specific basis.
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Roles and Responsibilities

Environmental Management (EM) — EM will retain responsibility for and will fund the active
remediation of the INEEL including negotiation of FFA/CO actions with the regulators, reporting
progress, and integration of CERCLA actions with operations and with other regulatory
requirements.

Nuclear Energy (NE) — NE will take responsibility for and fund ICs subject to decisions reached
in the Long Term Stewardship program.

DOE-ID/INEEL — DOE-ID is responsible for maintaining environmentally compliant operations at
the INEEL. Pursuant to this responsibility, DOE-ID will continue to negotiate and sign CERCLA
RODs that commit DOE to fund specific remediation activities on specific schedules. The PSO
assigned to a facility area will be consulted on the issues, terms, and conditions of these RODs.
CERCLA RODs do not require DOE signature but can be forced on DOE by EPA Region 10.
PSOs must abide by all CERCLA decisions when they assume control of a facility area.

Delegation of Authority

The DOE-ID manager has the authority to negotiate FFA/CO RODs, milestones, and penalties.

Near Term Actions

o CERCLA places restrictions on any new use of the INEEL. The new production well being
planned for TRA could be affected by those restrictions. TRA needs to keep the CERCLA
program informed of all actions planned for TRA. The regulators need to be informed of
contemplated new uses.

Ongoing Staff Functions
e HQ Offices

- Since authority to negotiate, sign, and implement FFA/CO actions resides with the
DOE-ID manager, the primary HQ functions are:

o Explain and defend budget requests to OMB.

o Provide coordination between DOE and EPA on policy issues including long-term
stewardship.

Provide coordination between DOE and DOD. DOD is the largest Federal CERCLA
party and manages remediation from a central office.

Facilitate coordination between DOE site remediation teams.

Provide National Analytical Management Program (NAMP) services.

Review FFA/CO sub-projects being managed under DOE Order 413.2A.

Provide oversight of high visibility projects including the Glovebox Excavator Method
for Pit 9 retrieval demonstration.

Provide final negotiation of FFA/CO disputes.

©Oo0o0O0 o
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e DOE-ID

- FFA/CO decisions must be negotiated between the DOE-ID FFA/CO Program Manager
(delegated to the Environmental Restoration Lead), the Idaho Department of
Environmental Quality CERCLA Program Manager, and the EPA Region 10 INEEL
Program Manager. This responsibility cannot be delegated to the contractor unless the
FFA/CO is modified. The responsibilities of the Environmental Restoration team are all
part of implementing the FFA/CO:

Meet all FFA/CO milestones.

Lead public review of proposed plans.

Select remedial alternative.

Approve work plan for ROD or RI/FS.

Maintain the Administrative Record for the FFA/CO.

Maintain life-cycle cost data for each WAG and ROD.

Request funds to cover FFA/CO compliance.

Provide oversight of contractor implementation of FFA/CO contamination
characterization, remedial action development, remedial action implementation, ICs
maintenance, and long-term understanding of the scientific basis for risk decisions.

OO0OO0OO0OO0ODO0OO0OO

o [INEEL

- Provide characterization of contamination and technical analysis.

- Prepare FFA/CO milestone documents.

- Develop schedules for FFA/CO actions and develop cost estimates.
- Conduct remediations.

- Implement ICs.

- Maintain all FFA/CO required records.

Organizational Contacts

Organization Contact Phone E-Mail
EPA Region 10 Wayne Pierre 206-553-6271 pierre.wayne @epamail.epa.gov
IDEQ Dean Nygard 208-373-0285 dnygard @deq.state.id.us
NE Associate Director | TBD TBD
— INEEL Liaison
EM Randal Scott 301-903-3626 randal.scott@em.doe.gov
DOE-ID Kathleen Hain 208-526-4392 hanke @id.doe.gov
INEEL Michael Graham 208-526-2945 grahmj@inel.gov
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ENVIRONMENTAL PERMITS, REPORTS, MONITORING, TESTING, AND RECORD
KEEPING

Purpose and Policy

The INEEL has a variety of operating processes, facilities and activities that are subject to
environmental regulation and DOE Order environmental requirements. Environmental permits,
reports, monitoring, testing, and record keeping are requirements from environmental laws and
regulations, compliance agreements, and DOE orders. These requirements usually apply or are
triggered by specific activities, programs or operations but can sometimes be applicable across
the entire INEEL.

Roles and Responsibilities

Assigning wholesale responsibility for a particular law or regulation to any single program on the
INEEL, in its entirety, is generally not possible. The assignment of responsibility for compliance
with environmental requirements is based on a project, facility or operation and its funding
organization. NEPA roles and responsibilities are defined well in the DOE Order so are not
repeated here.

NE — NE is responsible for permits, reports, monitoring, testing, record-keeping requirements for
site-wide or multiple facilities/operations with multiple PSOs. For permits, reports, monitoring,
testing, record keeping, and NEPA requirements, NE would bear a proportional funding
obligation for their projects/facilities/operations.

EM - EM is responsible and will fund the portion of the cost of the compliance activity and for
supplying the data and information necessary for their projects/facilities/operations. For
example, an air emissions inventory must contain the emissions data from every facility on the
INEEL site. NE, through DOE-ID, is responsible for making sure the report is prepared, and is
consistent and compliant with requirements, but the facilities/programs must provide the
information that makes up the report.

Other PSOs -The PSO is responsible and will fund the portion of the cost of the compliance
activity and supply the data and information necessary for their projects/facilities/operations.

For example, an air emissions inventory must contain the emissions data from every facility on
the INEEL site. NE is responsible for making sure the report is prepared, and is consistent and
compliant with requirements, but the facilities/programs must provide the information that makes
up the report.

DOE-ID — DOE-ID has the primary responsibility to interface with the State of Idaho on INEEL
regulatory issues. DOE-ID also identifies regulatory and NEPA requirements, schedules and
budgets to meet the requirements, keeps the appropriate PSO informed of any issues, and
coordinates with NE as the lead PSO for any significant cross-cutting regulatory issues.
Routine compliance activities within existing budget do not require active coordination with the
PSOs.
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Near Term Actions

* Ensure this compliance function is supported with adequate funding through transition,
particularly for site-wide requirements.

* Become familiar with INEEL regulatory and NEPA status.
Ongoing Functions
e NE

The regulatory responsibility is usually held at the field office level according to the
requirements in the environmental regulations. Therefore, the LPSO/CSO/PSO has little
involvement in routine activities in this area. As the HQ line organization, they mainly have
an oversight responsibility, as well as assisting to secure adequate funding to meet
compliance requirements.

e DOE-ID

The DOE-ID Field Office Manager is held responsible through state and federal regulations
for certification of environmental permit applications and various regulatory reports and for
securing required environmental permits for the INEEL. The DOE-ID Manager is also
responsible for meeting a variety of DOE Order requirements. DOE-ID staff review the
documents prepared by the contractor for compliance with requirements, effective use of the
federal budget, and consistency with the mission. DOE-ID is responsible for requesting
adequate budget to cover compliance requirements.

e [INEEL

DOE-ID contractors prepare permit applications, reports and monitoring plans, and initiate
the environmental review process, often certifying the accuracy of the documents. They are
also contracted to implement the resulting requirements and plans. The documents are
submitted to DOE-ID for approval. The INEEL has the primary responsibility and liability for
day-to-day environmental compliance.

Organizational Contacts

Organization Contact Phone E-Mail

NE Robert Lange (301) 903-2915 robert.lange @ hg.doe.gov

EM WW@S&%@—-*&M&W

DOE-ID Teresa Perkins (208) 526-1483 intt@isdoergov—"Terese. Bkias C nuckeer.
INEEL Ron Guymon (208) 526-4704 Guymrh2@inel.gov 'énary Y ?a Y
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ENVIRONMENTAL REGULATORY CONSENT ORDERS, AGREEMENTS, AND
COMPLIANCE MILESTONES

Purpose and Policy

The INEEL is subject to a number of environmental laws and regulations that are enforced by
the State of Idaho, usually the Department of Environmental Quality (DEQ), the Environmental
Protection Agency, and through citizen lawsuits. These requirements usually apply or are
triggered by specific activities, programs or operations. Violations of those requirements or
lawsuits could result in enforcement actions and consent orders, compliance agreements or
court ordered or other fines, penalties, and corrective actions. Responsibility for the fines,
penalties, and corrective actions will be assigned based on a project, facility, or operation and
its funding organization. At this time, other than the FFA/CO, three enforceable regulatory
agreements are active for the INEEL. Of the first two, the RCRA NON/Consent Order and the
2002 RCRA Notice of Violation (NOV)/Consent Order are the result of enforcement actions. For
the third, DOE-ID entered into a Voluntary Consent Order under RCRA with the Idaho DEQ to
characterize and remediate tank systems that potentially contain hazardous wastes and are no
longer in use. The Consent Order has been implemented and will continue for several years.

The INEEL is also subject to the INEEL Settlement Agreement with the State of Idaho that
contains many milestones regarding spent fuel, waste management, and environmental cleanup
activities.

Roles and Responsibilities

NE - NE coordinates the INEEL response on an enforcement action/agreement negotiation, but
fund only their portion of the cost of the compliance activity. The other responsible PSOs would
supply funding when their facilities are involved. For example: Each violation in a NOV or
Consent Order is normally the result of one or a few noncompliant activities at a specific project
or facility. That facility or project would be responsible for the associated fine or penalty, and
the negotiation costs and corrective action. NE would also assist in reaching agreement
between DOE programs on responsibility and concurrence on signing agreements. NE would
authorize the DOE-ID Manager to sign negotiated consent orders containing only issues
associated with NE activities or those containing multiple program office issues. NE would
assist DOE-ID with obtaining concurrence from other responsible PSOs as needed.

EM - EM is responsible for any fines, penalties, and milestones resulting from single or multiple
EM projects/facilities/operations. Regarding fines, penalties, and milestones resulting from site-
wide or multiple facilities/operations with multiple PSOs, EM would be responsible and would
fund their portion of the cost of the compliance activity and supply the data and information
necessary for their projects/facilities/operations. Overall coordination and management of the
Voluntary Consent Order will continue to be the responsibility of EM. DOE-ID will follow the EM
“Guidance for Environmental Cleanup and Compliance Agreements and Related Milestones,”
dated December 15, 2000, until new guidance is provided for revisions to existing EM
agreements and for future negotiations that affect EM.

Other PSO - Responsible for any fines, penalties, and milestones resulting from single or
multiple projects/facilities/operations with one responsible PSO. For fines, penalties, and
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milestones resulting from site-wide or multiple facilities/operations and multiple PSOs, each
responsible PSO would fund only their portion of the cost of the compliance activity and supply
the data and information necessary for their projects/facilities/operations.

DOE-ID/INEEL — DOE-ID has the lead for negotiations and discussions with the regulatory
agencies and to notify the responsible PSOs when enforcement actions are taken or when
agreements must be renegotiated. Certain high level agreements may be negotiated by a
negotiation team including HQ and DOE-ID representatives. When non-compliant conditions
are discovered, DOE-ID is to work through the contractor to correct the deficiency as soon as
possible if existing funding is adequate and negotiate consent orders/compliance agreements
with DEQ. DOE-ID coordinates issues and negotiation status with responsible PSOs, and
obtains authority to sign consent orders from NE and other affected PSOs as appropriate.

Delegation of Authority

Authority to sign enforceable agreements will be requested on a case-by-case basis, or
according to EM or other PSO guidance. No other standing delegations of authority are in effect
for environmental agreements.

Near Term Actions

Until the transition is effective, EM will continue to act as the LPSO for purposes of regulatory
agreements. DOE-ID will coordinate negotiations of agreements/enforcement activities with the
current and future PSO for the affected facility or program to ensure future commitments are
accepted.

Ongoing Functions
e NE

Review documentation provided by the field regarding enforcement actions and negotiated

agreements, appoint a point of contact to work with the field as the agreement is negotiated
and to coordinate the HQ approval to sign. Assist the field with meeting reasonable review

and approval schedules.

e DOE-ID

Direct work with the regulators and the INEEL contractors on negotiation and

implementation of consent orders and agreements. Coordinate with responsible PSOs as
needed.

e INEEL

The INEEL contractor leads negotiations with regulatory agencies resulting from
enforcement actions where they have full responsibility or greater technical knowledge of
the issue, coordinating negotiating strategy with DOE-ID. The INEEL contractor plans and
implements projects to complete milestones in negotiated agreements, and corrects non-
compliant conditions as soon as possible after discovery.
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Organization Contact Phone E-Mail

NE Robert Lange (301) 903-2915 robert.lange @ hq.doe.gov
EM Randy Scott (301)-903-3626 randal.scott@em.doe.gov
DOE-ID Teresa Perkins (208) 526-1483 porkinii@id.doe.gov
INEEL Ron Guymon (208) 526-4704 Guymrh2@inel.gov

-
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For Information Only — No Operational Responsibility for NE

FIELD INTELLIGENCE ELEMENT/SENSITIVE COMPARTMENTED INFORMATION
FACILITY

Purpose and Policy

The HQ DOE Office of Intelligence (HQ DOE/IN) maintains Field Intelligence Elements (FIEs)
and Sensitive Compartmented Information Facilities (SCIFs) at several DOE National
Laboratories. The purpose of the FIE and SCIF at the INEEL is threefold:

1. Provide intelligence support to DOE/IN in the accomplishment of the mission of the office
and the DOE as a whole. To accomplish this portion of the mission, the INEEL SCIF
provides workspace, communications capability, and expertise at the appropriate levels of
classification. In addition, the INEEL SCIF supports the DOE Office of Counterintelligence
(DOE/CN) by providing the INEEL Counterintelligence Program with appropriate working
space and capabilities.

2. Provide intelligence support to Work For Others (WFO) clients in the accomplishment of
WFO projects (intelligence and non-intelligence related) that have been approved by
DOE/IN and assigned to the INEEL for accomplishment and that require an SCIF for
accomplishment. Such clients include other members of the Intelligence Community (IC) as
well as non-IC components of the Department of Defense. In addition, many non-IC
agencies within the federal community are supported through DOE/IN approved WFO
projects.

3. Provide an SCI environment for other federal components located on the INEEL complex.
For example, DOE ID has no access to an SCIF other than the one operated by the INEEL.

It should be noted that the FIE is an entity made up of personnel who are specifically designated
as members of the FIE and who perform work in support of HQ and other clients. As
designated members of the INEEL FIE, those personnel are considered extended members of
the United States Intelligence Community. The SCIF is a physical location that is maintained to
provide a working environment at an appropriate classification level and administrative controls
for material that requires special handling as a result of classification.

Roles and Responsibilities

As the Senior Intelligence Officer within DOE, the Director of the Office of Intelligence (IN-1) is
responsible for all activities within the various FIEs. He appoints, in writing, a Director for the
INEEL FIE from among the contractor staff. In this role, the Director of the INEEL FIE is
responsible to and reports directly to the Director of the Office of Intelligence. There are no
intermediate levels of management within the contractor organization or DOE-ID with regard to
the operation of the FIE or SCIF. The Director of the FIE is responsible for implementation of all
governing documents related to the FIE and SCIF and for the safe and secure operation of the
SCIF.
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Delegation of Authority
None.

Management Details

The Director of the INEEL FIE employs a Special Security Officer (SSO0) to execute the day-to-
day tasks associated with maintenance of the FIE and SCIF. The SSO ensures compliance
with all administrative requirements levied by HQ DOE/IN or by documents that govern the
intelligence community. The primary governing documents include Presidential Executive Order
12333 and Director of Central Intelligence Directives (DCIDs). In addition, the SSO processes
requests for special security clearances and passes those clearances to other agencies as
required.

Near Term Actions

None.

Ongoing Staff Functions

The Director of the INEEL FIE maintains liaison with the Director of the HQ DOE Office of
Intelligence and manages the INEEL FIE and SCIF in compliance with applicable directives and

policies.

Organizational Contacts

Organization Contact Phone E-Mail
HQ DOE Thomas S. Ryder (202) 586-2610 tromryder@hg.doe.gov
DOE-ID Don MacDonald (208) 526-6520 rracdendw-@id-doe-gev-
INEEL Larry E. Freeman (208) 526-4410 freele@inel.gov
Tonald . MOI\QJAQ YWwiclear .
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SCIENTIFIC AND TECHNICAL PERFORMANCE MEASUREMENT

Purpose and Policy

The value of the INEEL to accomplish the NE mission and other DOE missions depends entirely
on the lab’s ability to produce world class scientific and technical (S&T) products to address
mission needs at a cost commensurate with the value. To evaluate the laboratory’s overall
effectiveness and efficiency, DOE, in collaboration with its laboratories, has developed a set of
performance measures that have been included, to varying degrees, in the laboratory
management contracts. While individual PSOs make their own judgments regarding the quality
of INEEL technical performance, overall performance of the laboratory is important to DOE-ID,
NE, and DOE.

The current approach measures INEEL performance in producing original, creative scientific
output that advances fundamental science and opens important new areas of inquiry. This
approach considers scientific and technical achievements, performance in peer-reviewed
publications, awards, scientific and technical leadership, new R&D projects, post-doctoral/Ph.D.
students involved in INEEL research, and the outcomes and recommendations of peer review
panels and external advisory boards. Collectively these indicators are known as the Science
Excellence Index (SEI), which is formalized in the Performance Evaluation and Measurement
Plan (PEMP). The SEI is monitored through the course of the year and measured formally as
part of the annual review of the contractor for fee determination purposes.

Roles and Responsibilities

NE is responsible, in conjunction with affected PSOs, for ensuring the existence of appropriate
scientific and technical excellence standards, measures, and evaluation methodologies for the
INEEL. The DOE-ID Manager is responsible for defining the standards and measures,
incorporating them into the INEEL contract through appropriate contract actions, and, in
conjunction with NE and PSOs, conducting evaluations of laboratory performance against the
standards and measures. The INEEL lab director is responsible for managing laboratory
operations to the standards established by NE.

Process

¢ DOE-ID defines and incorporates standards and measures into the INEEL lab contract.

» The INEEL laboratory director manages to the standards and measures and reports results.
* DOE-ID, in coordination with NE, leads evaluation of the laboratory.

®

The laboratory director addresses review concerns through management action.

Management Details

Monthly laboratory management reviews focus on scientific performance and identify significant
accomplishments or areas of concern as well as recording progress against the SEI. These
monthly reviews involve senior laboratory officials and DOE-ID senior program management. In
addition, SEI performance is tracked monthly in a shared INEEL/DOE-ID database where a
high/medium/low achievement probability score is assigned. A formal validation and update of
SEl data is done quarterly by the contractor. The year-end close out on the SEI'is factored into





ID/NE
Operating
Protocols

Rev. 0
12/09/02
Page 2 of 2

fee deliberations. In addition, formal peer reviews of individual programs or projects are done at
various times through the year, typically involving DOE-ID technical staff.

Near Term Actions

e Baseline current practices and drivers at the INEEL.
» Develop plans to address any existing deficiencies in S&T performance or performance

measurement.

Ongoing Functions

- Periodically review INEEL S&T performance standards and methodologies to ensure

their relevance and effectiveness.

- Maintain knowledge of current practices and standards across the DOE complex and
the S&T community at large.

- Communicate INEEL performance to other organizations, as appropriate.

- Review INEEL scientific and technical performance on an on-going basis through peer
reviews and monthly, quarterly, and annual reviews of SEI performance.
- Ensure appropriateness of measurement criteria programmatic and Departmental

s NE

e DOE-ID
priorities.

o INEEL

- Ensure scientific and technical performance is to highest standards.
- Provide data and initiate peer reviews as needed to measure/validate performance.

Organizational Contacts

Organization Contact Phone E-Mail
NE Assistant Director — TBD TBD
INEEL Liaison
DOE-ID Linda McCoy (208) 526-7121 mccoyisRid-dee-gov
INEEL Fred Gunnerson (208) 526-4640 gunnf@inel.gov
INEEL Richard Jacobsen (208) 526-4435 jacor@inel.gov
INEEL Jeff Benson

(208) 526-3841

bensjb @inel.gov

Lindg. 1

L





ID/NE Rev. 0
Operating 12/09/02
Protocols

Page 1 of 2

SCIENTIFIC AND TECHNICAL INFORMATION MANAGEMENT

Purpose and Policy

It is a federal requirement (OMB Circular A-130) that the results of work performed with federal
funds be made as widely available as allowed by statute or other regulations. All contractors
expending DOE resources to create scientific and technical information, in whatever form, have
an obligation to ensure that the information is managed in a manner consistent with DOE's
policy and objectives (DOE Order 241.1A). The INEEL Scientific and Technical Information
(STl) management program is intended to ensure that the results of work performed for DOE, or
for others using DOE facilities, are documented using reasonable, uniform processes that result
in effective and appropriate recording, review, and dissemination of taxpayer-funded work
performed at or for the INEEL. The STI Management program (a) interprets and communicates
DOE and other federal requirements concerning the production, use, review, and dissemination
of government-funded information at the INEEL, and (b) assists the company in effectively
managing this resource.

Roles and Responsibilities

The DOE Office of Scientific and Technical Information (OSTI), within the Office of Science, has
overall responsibility for the Department’s policies concerning STI Management. Oversight at
the Field Office level is provided by the designated Technical Information Officer. The INEEL is
required to identify an STl Manager as the primary interface between the contractor and the
Department. The STI Manager and the contractor Classification Officer work closely with the
Field Office Classification Office to keep abreast of subject areas of concern, particularly those
having to do with Homeland Security and Applied Technology.

The contractor STI Manager is responsible for the activities mentioned in the Purpose and
Policy section above.

Delegation of Authority

At the INEEL, the contractor Classification Office plays an integral support role in the review of
information intended for external release.

Management Details

The STI Management function is responsible for administering the numbering and tracking of
STl products (reports, journal articles, conference presentations, Internet home pages, software,
brochures, displays). Once completed, the STI product must be reviewed by the STI
Management office for classified, sensitive unclassified, and export controlled information before
being distributed beyond the INEEL. Copies (electronic files) of the final product are provided to
DOE-OSTI and placed on the INEEL external homepage unless statutory requirements or other
conditions prohibit such public release.

Near Term Actions

NE has historically designated some of its research areas as being Applied Technology,
meaning that the information generated is subject to certain distribution restrictions. The
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DOE-ID Technical Information Officer and the contractor STI Manager will need to be informéd
of such subject areas at the INEEL.

Ongoing Staff Functions

NE has a designated interface with the Office of Scientific and Technical Information. The
DOE-ID Technical Information Officer is in place, as is the contractor STI Manager.

Organizational Contacts

Organization

Contact

Phone

E-mail

NE-20

David Henderson

301-903-3097

david.henderson@hq.doe.gov

OSTI Madelyn Wilson 865-576-8404 wilsonm @osti.gov
DOE-ID Nicole Brooks 208-526-0709 brooks@id-doe-gev—
INEEL Dale Claflin 208-526-1199 dfe@inel-gov-

Nicrle. vooke, @ raeliar.
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BIOLOGICAL ETIOLOGIC MATERIALS MANAGEMENT

Purpose and Policy

Research using biological etiologic (disease causing or causing an abnormal condition) agents
at DOE facilities is managed to ensure that work involving biological select agents and other
human pathogens occurs in a safe, secure, and effective manner that protects workers, the
public, and the environment.

DOE N 450.7, “The Safe Handling, Transfer, and Receipt of Biological Etiological Agents at
Department of Energy Facilities,” is the governing document and has been included in the
INEEL contract. It requires compliance with 42 CFR Part 72, “Interstate Shipment of Etiologic
Agents,” implementation of 29 CFR 1910.1030, “Occupational Exposures to Bloodborne
Pathogens,” and implementation of appropriate biological etiologic agent guidelines and best
practices consistent with those from the U.S. Department of Health and Human Services (HHS)
Centers for Disease Control and Prevention (CDC), the National Institutes of Health (NIH), and
the World Health Organization (WHO).

Roles and Responsibilities

The INEEL contractor is responsible for establishing an Institutional Biosafety Committee (IBC)
and appointing a Responsible Facility Official (RFO) to interface with the CDC, order and
receive select agents, and maintain records of certification and CDC form EA-101, “Transfer of
Select Agents,” for each biological select agent received or transferred.

DOE-ID confirms the contractor is in compliance with the requirements for working with
biological etiologic agents.

NE is responsible for notifying the contracting officer to incorporate modifications to the
requirements of DOE N 450.7 into the INEEL contract.

Process

» The principal investigator submits to the IBC a plan for use of biological select agents that
addresses how safety protocols will be implemented.

» The IBC reviews the plan against appropriate standards and guidelines for containment
levels, facility, procedures, practices, training, and expertise of personnel. Additionally, the
IBC reviews the INEEL security, safeguards, and emergency management plans to ensure
they adequately address work with biological etiologic agents.

» The research can be conducted when the research plan is approved by the IBC and the
Independent Hazard Review (IHR) process. (The IHR addresses hazards of the research in
addition to biological hazards.)

» The biological etiologic agent is ordered and receipt confirmed by the RFO.

* A copy of the CDC form EA-101 is provided to DOE-ID.
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Management Details

The IBC recommends approval and reviews proposals and programs using biological select
agents for compliance with appropriate standards and guidelines. The IBC is required to meet
at least annually, maintain an automated inventory database of biological etiological agents, and
maintain written, auditable records of its reviews and meetings. The INEEL contractor is
required to establish an immunization policy for personnel working with biological etiologic
agents.

INEEL R&D line management appoints an RFO who registered with the CDC prior to any
biological etiologic work being conducted at the INEEL. The RFO maintains the INEEL
Certificate of Registration to conduct biological etiologic research, orders and documents receipt
of etiological select agents, and maintains copies of all EA-101 transfer forms for select agents
obtained or shipped to other registered facilities. The RFO also provides DOE-ID with a copy of
CDC registration and each CDC Form EA-101 upon initial submission of the form.

DOE-ID must confirm that the contractor has established an IBC and provide annual written
statement based on submittals by the contractor that programs using biologic select agents are
in compliance with DOE N 450.7. DOE-ID staff with the appropriate technical expertise and
training must participate in the IBC. DOE-ID must maintain copies of the CDC registration
certificate and CDC form EA-101 for each biological select agent received or transferred and
maintain an automated inventory and record of the status of biological etiologic agents at the
INEEL.

NE is required to confirm that the INEEL is registered with the CDC for the transfer and receipt
of the biological select agents prior to the INEEL requesting such agents for the first time. Since
the INEEL has been registered for some time and has been ordering and receiving these
agents, no action on NE’s part would be required. NE is also required to notify the contracting
officer to include modifications to DOE N 450.7.

Near Term Actions
e None.
Ongoing Functions
e DOE-ID
- Member of the IBC.

- Maintain records of certification and CDC form EA-101 for each biological select agent
received or transferred.

- Maintain an automated inventory and record of the status of biological etiologic agents
at the INEEL (per DOE N 450.7, Sections 4.g and 4.h).

e INEEL

- Continue to conduct IBC reviews as needed.
- Maintain CDC registration.
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- Maintain records of certification and CDC form EA-101 for each biological select agent
received or transferred.

- Maintain an automated inventory and record of the status of biological etiologic agents
at the INEEL (per DOE N 450.7, Attachment 1, Contractor Requirements Document,
Statement 4).

Organizational Contacts

Organization Contact Phone E-Mail
NE Associate Director — TBD TBD
INEEL Liaison
DOE-ID TFhomas-—Muet— £OB-526-4145 Mmustl@id-doe-gov—
INEEL Francisco F. Roberto 208-526-1096 ffr@inel.gov
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For Information Only — No Operational Responsibility for NE

PROTECTION OF HUMAN SUBJECTS

Purpose and Policy

Research using human subjects provides important medical and scientific benefits to individuals
and to society. The need for this research does not, however, outweigh the need to protect
individual rights and interests. DOE policy regarding this issue is established in the Federal
Policy for the Protection of Human Subjects, adopted by DOE June 18,1991 at 10 CFR 745,
“Protection of Human Subjects.”

Human subject research is any form of research that involves recording of data about an
individual. So, while the use of human subjects in medical tests is often the first example that
comes to mind when “research using human subjects” is mentioned, the requirements cover a
much broader area. Collecting data from records that an individual would not expect to be
made public, using individuals (often the researchers themselves) to demonstrate how a
technology, such as a restraint system, operates, or developing operator-friendly control panels
by observing individuals using the panels would all fall under these requirements for protection
of human subjects. These examples are typical INEEL research that includes human subjects.

No research (including classified research) involving human subjects conducted with DOE
funding, at DOE institutions, or by DOE personnel may be initiated without both a project
assurance and approval by the cognizant Institutional Review Board (IRB) in accordance with
10 CFR 745.103. The assurance may be either an approved single project assurance (SPA) or
multiple project assurance (MPA) obtained from the Department of Health and Human Services
(DHHS) or the DOE Human Subjects Research Program Manager (SC-72).

Roles and Responsibilities

Human subjects involved in research at the INEEL are protected to ensure that the study
protects their rights and welfare. The INEEL IRB reviews and approves or disapproves any
research that has been identified involving human subjects. As a matter of DOE policy, the IRB
must:

» Ensure that all project managers and principal investigators know their responsibility to
protect the rights and welfare of human subjects, as defined by DOE order.

» Provide guidance and assistance in reviewing the project requirements to determine or
confirm the need for human subject involvement.

» Coordinate project documentation and maintain records on all projects involving human
subjects.

e Obtain approval for proposed research from SC-72.

The President/General Manager of the INEEL has overall responsibility for the protection of
human subjects in research. SC-72 is responsible for oversight of research involving human
subjects at DOE facilities. The DOE-ID Human Subject technical lead is responsible for
ensuring that research involving human subjects at the INEEL adheres to the federal regulations
and complies with DOE policy. Laboratory directors are responsible for ensuring the protection
of human subjects in any proposed research at the lab.
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Process

* The principal investigator (Pl) writes and submits a research protocol proposal. The Pl and
manager validate the need to use human subjects. The proposal is submitted to the IRB
chairperson or IRB Administrator for review and determination for the need of an IRB review.

* If the protocol proposal is reviewed and accepted by the INEEL IRB, the lab President /
General Manager approves the proposal and the proposal is forwarded to SC-72 for
approval. (Copy is sent to DOE-ID for their files).

Upon approval of SC-72, the research can begin.
INEEL IRB reviews every active protocol on an annual basis.
¢ All communications with SC-72 are copied to the DOE-ID technical lead.

Management Details

INEEL IRB activities are guided and monitored by SC-72. SC-72 must be notified of any new
solicitation or proposal involving human subjects research (including personally identifiable
information or materials) that addresses an institution without an established IRB or an
institution with a Single Project Assurance. The INEEL currently has a Single Project
Assurance. The Heads of Field Organizations (HFOs) or their Designees (DOE-ID Tech lead)
ensure that all proposals for research, studies, tests, surveys, surveillance, or other data
collection are reviewed to identify research involving human subjects. Any questions or
uncertainties regarding the applicability of human research subjects protection requirements to
such proposals should be referred to SC-72 for resolution and determination. One of the
requirements of SC-72 is to oversee the administration of human research subjects protection
programs of contractors.

The INEEL IRB Chairperson and administrator are the contractor points of contact with SC-72,
resolving any questions or problems that may arise with projects involving human subjects.

Near Term Actions
None.

Ongoing Staff Functions

» Ensure that all principal investigators know their responsibility to protect the rights and
welfare of human subjects, as defined by DOE order.

e Review the project requirements to determine or confirm the need for human subject
involvement.

* Provide guidance and oversight of all proposed research at the INEEL involving human
subjects.

» Coordinate project documentation and maintain records on all projects involving human
subjects.

» Review all research that is greater than minimal risk involving human subjects to ensure that
the study protects the rights and welfare of human subjects.
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Organization Contact Phone E-Mail
NE Associate Director - TBD TBD
INEEL Liaison
SC-72 Susan Rose 301-903-4731 Susan.L.Rose@science.doe.gov
DOE-ID “Patricia-St~Clair 208-526-+864 Siclaipl@id-deoe-gov—
INEEL Richard Jacobsen 208-526-4435 jacor@inel.gov
INEEL Linda Mortensen 208-526-2692

hgl@inel.gov
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LABORATORY DIRECTED RESEARCH AND DEVELOPMENT

Purpose and Policy

Laboratory Directed Research and Development (LDRD) is research and development activity
at DOE multi-program national laboratories conducted under the authorities and processes
defined in DOE 413.2A, Laboratory-Directed Research and Development (dated January 8,
2001). LDRD supports high-risk, potentially high-value R&D in order to strengthen the scientific
and technical vitality of the lab, enhance the lab’s ability to address future DOE missions, foster
creativity and stimulate exploration of forefront science and technology, and be a proving
ground for new research. DOE 413.2A authorizes participating laboratories to allocate to LDRD
up to 6% of a laboratory’s total operating budget, including non-DOE funded work, for the year,
plus an amount of capital equipment funds not to exceed 6% of its total capital equipment
budget for the year.

In April 2002 the Secretary of Energy issued a memorandum, “Future Direction of Laboratory
Directed Research and Development Program and the Plant Directed Research, Development
and Demonstration Program,” that provided additional guidance regarding the management of
LDRD. Subsequently, the Administrator for National Nuclear Security Administration (NNSA),
Director of the Office of Science (SC), and Assistant Secretary for Environmental Management
(EM) issued memos to their respective laboratories providing direction regarding compliance
with the Secretary’s guidance (see attached references).

Roles and Responsibilities

In July 2002 the DOE Director, Office of Laboratory Policy in the Office of Science, issued a
memo that clarified roles and responsibilities for the SC laboratory LDRD Programs. They are
consistent with those followed by the NNSA laboratories.

e DOE Office of Science (SC)

-  Establishes Departmental policy for all LDRD Programs in the form of DOE Order
413.2A and is the focal point for policy clarification and issue resolution.

¢ Director, DOE Office of Nuclear Energy (NE)

- Approves, before the beginning of the new fiscal year, the INEEL LDRD Annual Program
Plan and maximum percentage of funding that may be expended or obligated on LDRD
activities for the next fiscal year.

-  Exercises management oversight of LDRD activities at the INEEL and conducts an
annual review and assessment of the INEEL LDRD program.

- Grants exceptions to the 36-month maximum rule for duration of an LDRD project.

- Reviews the LDRD program as part of the annual Institutional Planning On-site Review.

- Participates in the Office of Science LDRD Working Group and NNSA Laboratory
Working Group.

e DOE-ID Manager (or designee)

- Oversees the implementation of the INEEL LDRD Program.
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- Reviews the INEEL annual LDRD Program Plan and proposed funding level and
provides a written recommendation on the Plan and requested funding level to NE.

- Assesses each proposed LDRD project for compliance with the requirements of DOE
Order 413.2A and concurs with or withholds concurrence.

- Reviews the INEEL annual LDRD Report.

- Ensures that other Federal agencies are properly notified that a portion of the funds
collected through the Work for Others program will be used to fund LDRD projects.

- Provides the NE Director with a written concurrence for any project that the laboratory
requests an exception from the 36-month maximum rule for duration of LDRD projects.

e INEEL Laboratory Director

- Manages the INEEL LDRD program consistent with the requirements of DOE Order
413.2A.

- Supports all LDRD review and oversight activities.

- Ensures that all LDRD projects support the DOE national security missions (energy
resources, nuclear security, environmental quality, and science) and missions of other
Federal agencies.

- Provides an annual LDRD program plan as required by DOE Order 413.2A.

- Submits a data sheet to DOE-ID for every project that may be selected by the laboratory
to assist DOE-ID in assessing project compliance with the guidance established by DOE
Order 413.2A.

- Provides an annual written LDRD report with a cover letter affirming the quality of
science, research relevance to DOE missions, and adherence to compliance
requirements for the LDRD program.

Delegation of Authority

Normally, before the beginning of each fiscal year, the NE Director or delegate reviews and
approves the INEEL LDRD Annual Program Plan and maximum percentage of funding that may
be expended or obligated on LDRD activities for the upcoming fiscal year, with notification then
sent in writing to DOE-ID and INEEL. For FY-03 this responsibility has been delegated to
DOE-ID.

Management Details
INEEL’s laboratory management process for its LDRD Program has five major components:

(1)  Atop-level strategic planning process to identify strategic science and technology areas
for LDRD investment.

(2) A call to the laboratory scientific and technical community for innovative and relevant
proposals within the DOE mission areas.

(3) A scientific peer-review process to select an LDRD portfolio from these proposals, and a
ranking process by senior management to prioritize the portfolio of projects for funding.

(4)  Monthly monitoring coupled with a mid-year technical and cost progress review.

(5) Formal annual reporting in accordance with DOE Order 413.2A and directives from the
Secretary of Energy.
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Near Term Actions

¢ Issue a memorandum requiring NE approval of INEEL’s LDRD Program Plan, starting in
FY 2004.

* Issue a memorandum on roles and responsibilities for management of the LDRD program
that brings NE in line with the guidance provided by SC and NNSA.
* Identify a Federal HQ official with responsibility for the INEEL LDRD program.

Organizational Contacts

Organization Contact Phone E-mail

NE Rob Versluis 301-903-5057 rob.versluis @ hg.doe.gov
DOE-ID Linda McCoy 208-526-7121 meeeyis@iddoegov—-
INEEL Bebonny Shoat 208-526-6450 dis@inek-gov-
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EBR-T, A HISTORIC LANDMARK

Experimental Breeder Reactor I, which was decommissioﬁed on December 30,
1963, is dedicated today (August 26, 1966) to become an integral piart of the
history of man's peaceful victory over the atom.

Much of the knowledge contributed to. current and future generations of
fast breeder reactors can and will be attributed to ERR-I's operation for 11
- years at the National Reactor Testing Station in Idaho. So much 80, that the
U. S. Atomic Energy Commission. is now committed to a long-range fast reactor
- development program calling for the construction of successively  larger power
" reactors on a schedule extending into the 1980s. Some time in that decade, a
fast breeder plant capable of generating 1,000 megawatts (1L billion watts) of
electricity should be in operation. . :

Argonne National Laboratory, which placed the world's firss: breeder
reactor-~--EBR-I--~~into successful operatvion in 1951, has been given an AEC
assignment as a principal center for the development of the fast breeder
concept. - - e o

- EBR-T, during its years of operation, has a host of "firsts" to., its credit:
K J Y 2 M -

. i A : . ..
"~ 1. Tt was the world's first reactor to produce useful amounts of
electricity from nuclear energy.
. " el o] L
2. It proved the feasibility of "breeding"; that is, the abiliky
to make fissionable plutonium,. an jexcellent. fuel, while it -
produced power. - ‘ o
: o b ‘ o
3» It was the first sizeable power regctor to use liquid metal ;-
- coolant. o N i
L. Tt was the first reactor to produce powar in useful amounts
» from a plutonium core. (The fourth and final core loaded =2
int¢ the reactor.) - 3 _ “n
£ l; b €.
o» It was the first reactor to be pladed in operation at the AEC's
vast National Reactor Testing Station, the home of about 20
i reagtors working in key ARC programs. LA
Ih,Noveﬁber, 1963, one month befoﬁe EBR-I completed. its world—réﬁpwned
missioﬁ, a more advanced Tast breeder reactor, designed and operated by Argonne,
- the Experimental Breeder Reactor IT, bggen qperation just 26 miles to the east
of the EBR-I mational historic site. EBR-IE, designed to produce 62.5 megawatts
of thermal héat with 20 megawatts of electricity through a conventional steam
system, is twenty times as large as EBE-I. 'As a second-generation reactor, its
systems and components are more sophisticated. Still, it is a pioneer. facility
to develop the fuels of future power-regactors and to process them through
another conceptual "first", the on-site,Fuel Cycle Facility adjacent. to the
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:
o
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reactor itself. In this demonstration of & closed cycle operation, fuel from
.the reactor is disassembled, processed Pyrochemically, and Treassembled, all
by remote means for return to the reactor.

Argonne National Laboratory, operated by The University of Chicago under
contract to the U. 8. Atomic. Energy Commission, currently operates the Transient
Reactor Test Facility (TREAT), Zero Power Critical Facility No. 3 (ZPR-3}, and .
Argonne Fast Source Reactor (AFSR), in addition to EBR-II at the AEC-Idsho site.
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EBR-I JI= 75757

The objectives of building EBR -] included,first the investigation
of the feasibility of breading in a fast reactor by actualidemonstration and,
second, to gain experience in the design and use of é liquid metal reactor coolant
system.
Operation with two highly enriched uranium core loadings established
that a breeding ratle éf at least one had in fact been accomplished, and additienal
measuremants indicated that values a8 high as 1, 2to 1.3 could be expected in

a larger reactor of modified dealgn.

During eperation with the second fuel loading, iastability at powe
to coolant ratios above normal became apparent. In the investigation of this
effcct, the core was damaged, and the experiments were terminated, It beéamc
¢lear then th.aLt objsciive number three must be the hu-ﬁur undarstanding of
fast ruetoé kinstics with specific emphasis upen explaining the EBR -1 instability.
A third core (Mark II1) was thus designed which had the ability of
resisting motion of ite compenents by being made very rigid. Coolant flow
could also be in either series or parallel through the inner blanket and core.
Experiments with this arrangement have indeed provea that a fast
reactor does not exhibit any inharent kinetic characteristics which would produce
instabilities at levels which are many times design full power.
The completicn of this investigation mmst rest upon the demonstration
that reactor characteristics may be varied at will, Among these is the prowmpt

positive power coefficient. By removing support {rom the center of the fuel

elements, it is expected that a prompt positive coefficient will be seea. This





Would aid in the explanation of the second loading instability. Experiments of‘
this iype are currently being acmylithcd. |

Foliowing the completion et the kinw&i.@ stné.ieu. operation of the
Mark LI core will ba for the irradistion of va.rious fual sa.mplu which will be
placed in the reactor., It is expccted that this operation _wuld' be completed
by Jaly, 1960. | |

A fall plutonium core (Maik W)is belng d&gi@td for installation
into the rcaatar-fouoﬁng the Mark Ul cove. Fuel éimm‘u vrﬁl contain one
parce;xt aluminum piaténium #1101.. This high anﬁghmex_xt‘i_s ne&caauy_ because
of the amall Qin of the vsacter. |

Operation of thie core should result in iniormuen by comparison
with previocus ones. However, since the muterial will not be that which is
proposed for larger future reactors, this test will mean little in evaluating
new materials.

It is expected, as is usually the aﬁe. that actual operation will
point out new problems and thus might be worthwhile on that basis. The decision
to operate with & plutoniurm core has been mad&l largely through the urging and
interest of the AEC, | |

Camﬁaﬁm of the Mark IV operation is empected to be by July,
l‘v%lv. Following this, the reactor could be used to irradiate carbides or
cxides of uranium or plutonium in the form of full core loadings. Since the

reactor is small, it would probably have to be loaded with fuel in the blankset
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section, thus thinning the blanket and inereasing the power. thah would be pro-
duced ia the suter air eool#d blanket, Cooling of this m‘ld'he a problem
unless it were completely redesigned or replaced with one of non=fissionable
heavy metal.

Operation with leadings such as this would continue to July,
1964, By this time other larger fast breader reactors such as EBR.-II
should be available for such teste. If this is the eaﬁe. discontinuation of

opevation of this reactor at that time would be in order.





EBR~1

ETAFF MANPOWER REQUIREMENTS

FY 1966 1961 1962 1963 1964 1965

3 4 5 3 4 )

MAJOR ITEM COSTS
FY 1960 ' $100, 000
Faeility modification for Pu loading
New fusl subasssmblies
Additional instromestation
Yault modification {ventilation) '
Cave modification (new manipulators, sevized ventilation)
Foselbls hood ovar reactor
Cont of fuel not inclunded
¥Y 1901} $50, 600
Keagtor parts for ceramic loading
Y 1902 $154, 608

Modify reactor outer blanket
¥uel slementy

FY 1963 $54, 900
Fual slements
FY 1964 %25, 600

Fael asleropents






' UNITED STATES :
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION
' IDAHO OPERATIONS OFFICE

550 Second St.
ldaho Falls, 1daho 83401

May 9, 1975

Mr. Meyer Novick

Argonne National Laboratory
9700 S. Cass Avenue
Argonne, Illinois 60439

Dear Mr. Novick:

.Beginning in mid-June this year, the historic Experimental Breeder Reactor
No. 1 at the Idaho National Engineering Laboratory will be open daily for
public visits. You may recall that EBR-1 played a key role in the early
development and demonstration of technology associated with the liquid
metal fast breeder type reactor. As a result it was designated by the
National Park Service in 1966 as a Registered National Historic Landmark
and formally dedicated the same year by then President Lyndon B. Johnson.
Funds to make the facility suitable for public traffic became available
last year, and that work has now been completed.

Exhibits explaining the facility are being provided by the Energy Research
and Development Administration. The National Park Service will supervise
public visits during the summer months. '

I have scheduled a special ceremony in advance of the public opening, and
you are cordially invited to join us for this occasion at EBR~-1 on Tuesday,
June 10, at 9:30 a.m. The ceremony will last about one hour. Robert W. Fri,
ERDA Deputy Administrator, plans to participate, together with a number of
other national, state, and area officials. We are also hopeful of having
some of those associated with the facility during the time of its operation.

Bus transportation will be provided from Idaho Falls for those who wish to
depart from there. The bus will leave from the Westbank Motel at 8:00 a.m.
Those preferring to drive to the area are welcome to do so, of course. A
map is enclosed for your guidance in reaching EBR-1, which is circled in red.

Please fill out and return the attached card so we will know whether or not
you can attend the preview opening. Should you desire our assistance in
making reservations for motel accommodations, please so indicate.

I'11 look forward to learning that you plan to be with us on June 10.”

Sincerely yours, e
QO\’UT’ Ojv o ’ I

< 8, . N
Q O ol 7 4. v,",-"l.
T 3 ! : / o
] m v

?5 'é; R. Glenn Bradley

ﬁa’ ﬁérEnclosures: Manager

7776 4g1© Map
6-19 Return card






'PRESS RELEASE RECALLS 10TH ANNIVERSARY OF EER-I

© The following is the substance of a press réléaée issuéd on Decémber 20, -

1961, the 10th Amniversary of the first. generation of useful .amounts of elecw . -

o otricity by EBR-I. "It is reprinted here because of its background informhti@ﬁ:;f'
o and timeliness: S : S e S

- The participating scientists called it a. "routine" experiment, but within

~days it was news around the world. Ten years ago today at the U. S. Atomic
Energy Commission's National Reactor Testing Station west of Idaho Falls, Idaho,
the world's first useable .amount of electricity was generated from atomic power .
The reactor was Argonne National'Laboratoryfs‘Experimental Breeder Reactor I
(EBR~I), the first to be built and placed in operation at the Idaho test site.
Twenty nuclear reactors now Operating at this site have made vast technological
contributions to an industry that -vas only an infant ten years ago.

With modest pride, the l6»persons prepent for the "experiment" chalked
their names on the concrete wall ahove the turbine shortly after the success:
'W. H. Zinn, M. Novick, E. W. Pettitt, R. Camercn, B. C. Cerutti, E. J. Barrow,
L. E. Loftin, C. R. Gibson, H. V. Lichtenberger, L. J. Koch, G. K. Whitham,
M. L. King, (G. H. Stonehocker, K. Johnson,yand F. D. McGinmnis. Above their
- names they wrote, "Electricity was first generated here from Atomic.Energy on
December 204 1951. On December 21, 1951, all of the electrical power in this

building was supplied from abomic energy."

Back im 1946, rolling toward pesgcetime applications of the atom.after the
war, The University of Chicago's Argagnne National Laboratory, began .active
experimental work on a liquid metal-cooled; fast neutron breeder reaghor.
1948, -the feasibility of building a reactor system using high-temperature
sodium-potassium alloy to carry away sthe heét of fission was established, and
construction of EBR-I was started late in 19k9. ;

By

g £ i e :
In reakity, the 1951 experiment was the culmination of a long series of
experiments that had preceded it; therefore, perhaps, the matter-of-fact atti-
tude of the men who made the news. The Ney York Times described it as follows:
"There was a restrained excitement, Hut no handshaking or backslapping as the
ten or a dozen men observed the manugl operation that cut in on the “house
circuit' atthe station ang brought about the operation of the entire equipment
of the station by electric power generated, from atomic energy." v
. W i e} W
The logal Idaho Falls Post-Register quoted the project engineen, H. V.
Lichtenberger, as saying, "It was one,of those things for which you have been
preparing for years and you expect it to come through. When I turfied the switch
I guess I was more interested in how the circuit breaker would function than I
was in the gignificance of the test. "y {

A Lo 1 5 T

Less than two years later, on July L,,..1953, it was annocunced that. EBR-I
had proved the feasibility of the b}eedincrconcept in which a reactqrjcreates

A

o5

as much or more fissionable materisl (fuel) as it "burns" during operation.

301
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Since the fuel material, U-235, exists in natural uranium ore in the small
proportion of T/lO of one per cent, it should now become possible to extend
these uranium resources .several hundredfold by breeding plutonium in a fast
breeder reactor. ‘ .

In January, 1955, the nucleus of the EBR-I staff formally became Argonne's
Idaho Division. The Division pioneered and proved the feasibility of another
reactor concept, the boiling water reactor, and in a series of experiments on
the BORAX reactors, in July of its initial year as a division, used BORAX IIT
to supply the town of Arco, Idaho, with all of i1ts power requirements for a
time--another 'world's first." Architect-engineer for the EBR-T was the Austin
Company, Cleveland, Ohio, and Bechtel Corporation, San Francisco, California,-
was the constructor. Total construction cost was about $2.7 million, with an
additional $2.5 million spent by the Laboratory for research and engineering
development over a four-year period. _

Argonne National Laboratory is operated by The University of Chicago for
the Atomic Energy Commission. Its main site is located 25 miles southwest of
Chicago, Tlhinois. Dr. Albert V. Crewe isnthe present director of the Labora-
tory.  Meyen Novick, one of the participanfis- in the EBR-I design, construction,
-and early experimente, is director of-the Fdaho Division. ;-
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View vertically downward of the EBR-I,
showing shield of the reactor and top
of the reactor tank.

Cross-section conception of

the EBR-I complex. Sl
\REACTOR CORE

Diagrammatic illustration of the nuclear
process which takes place in a breeder
reactor.

THS EMTTED NEUTRON

- REPLACES ONE WHICH
CALUSED FISSION

 ECEGTROMAGNETI

Control Room of the EBR-I.






EBR-1; Its Development and Construction

by Leonard |. Koch, Reactor Engineering Division

A significant aspect of the EBR-I development relates to
the state of technological development at the time. Little was
known about fast reactors or liquid metal coolants and the
capability for developing a broad-based technology did not
exist. It was not possible to undertake a full fledged investi-
gative program or to determine in detail the data required for
such an advanced reactor concept. It was necessary to exercise
judgment (and intuition) in almost every area and to pro-
ceed with faith in those judgments, EBR-I was perhaps the
most “under-developed” reactor ever constructed in peace
time. Its successful operation must be considered a tribute to
the application of judgment and intuition when facts and
knowledge were absent.

Walter H. Zinn fathered the concept and nurtured it to
maturity. He set the pattein for applying basic reasoning
when the facts were not available. By example rather than
edict, he stimulated curiosity, caution, and the exercise of
judgment.

Although there was a strong belief that fast reactors would
breed, there was little experimental evidence to prove this.
EBR-I was to be a “proof of principle” experiment to investi-
gate this phenomenon. Data from critical experiments and
other nuclear assemblies did not exist. It was necessary to
design the reactor on the basis of very fragmentary information.

The technology of alkali-metal coolants with respect to their
use as heat transfer fluids was essentially nonexistent. It was
known, however, that they were highly corrosive and very
reactive with water and air. Also, if the energy produced in
the reactor was to be used for breeding and the generation of
useful power, more had to be learned about the high tempera-
ture-heat transfer propertles of these materials. ,

Subsequent investigation revealed that the sodium-potas-
sium alloy (NaK) selected as the coolant was an extremely
poor lubricant and considerable ingenuity would be required
in the development of moving machinery to operate in the
coolant. In many cases, problems that could not be solved
were by-passed. The “lubrication” problem was by-passed
by eliminating bearings in the rotating mechanisms, such as
pumps, and the moving parts of the reactor control system
were arranged external to the reactor vessel and thus out of
the reactor coolant system.

It also was necessary to terminate investigations when the
first satisfactory solution was found even though it was quite
probable that a better solution could be found with more time
and effort.

A minimum study of corrosion and materials was made,
and Type 347 stainless steel (columbium stabilized 18-8 alloy)
was found to be satisfactory. On the basis of the experimental
evidence and known behavior of this alloy, the most favorable
composition within the normal specifications for this mate-
rial were established. A major task was then undertaken for
the fabrication of all of the reactor critical components from

this exact alloy. This was accomplished by having a single
blast furnace loading (known as a “heat”) of special 347
alloy produced to our specifications. This single heat of steel
was then fabricated into plate, tubes, sheet, etc, for subse-
quent fabrication into the variety of parts comprising the
reactor vessel and all of its internals. This involved the manu-
facture of forgings, plate, sheet, tube rounds, tubing, etc.
Many fabricators were involved, resulting in a difficult sched-
uling and coordinating job.

Many special developments were required—far too many
to describe; however, some can be selected as typical of the
variety of efforts involved.

The problem of pumping liquid NaK was a formidable
one. Very little experience was available from which to draw;
however, every possible avenue was exploited, including the
methods used for pumping molten magnesium in foundries.
It was decided that mechanical pumping and electromagnetic
pumping be explored simultaneously. Because of its high
electrical conductivity, it was possible to impart the pumping
force directly on the fluid in an electromagnetic type of pump.

Much effort was involved in the development of pump
theory and fabrication of practical units. The major chﬂiculty
confronting the use of mechanical pumps related to the “bear-
ing problem.” Although significant effort was given to the
development of bearings which would function in sodium,
the problem was finally circumvented by the development of

The late Arthur H. Barnes, Director of the Reactor Engineer-
ing Division at the time of his death, points to a schematic
darwing of the electromagnetic pump which he, G. Kirby
W hitham, now of the Idaho Division, and Fred A. Smith, now
of the COO-AEC, developed for the EBR-I. A sedled, all-
metal system with no moving parts, it was developed to pump
the coolant (NaK) through the fast breeder reactor.





Steam genevator developed at Argonne for wse with EBR-I.
In addition to dssuring high steam generating efficiency, the
generator contains unigne design features which prevent mix-
ing of the reactor’s alkali metal coolant and water or steam
*which, in contact, react violently. Steam from this generaior
is conducted to a superbeater from which it emerges at a
temperature of 550 degrees Fabrenheit and at a pressure of
400 pounds per square inch.

“over-hung pumps”
sodium.

Both pump developments were successful, and as a result
the EBR-I primary system contains one mechanical pump and
one electromagnetic pump operating in parallel. Both are
full capacity units, and normally the electromagnetic pump
is operated and the mechanical pump is maintained as a stand-
by. Both have functioned remarkably well and have provided
essentially trouble-free service over the life of the plant.

The development of the steam generator for the EBR-I
system posed another major problem. Violent reaction be-
tween NaK and water was of course well known, and it was
therefore impemtive that a heat exchanger be developed
which would insure the absolute separation of these two
fluids. This was accomplished by the development of a “triple-
tube” unit consisting of a nickel-copper-nickel concentric trip-
lex tube. A triple failure, i.e.,, of both nickel tubes and the
copper tube, was necessary for sodium and water to come in
contact. Grooves were machined in the copper tube to permit
testing of the annulus and the determination of a leak of
either water or sodium. These units have operated perfectly
and no failure has occurred.

Of course, one of the major areas of development involved
the fuel elements for the reactor. This included the fuel
itself, the structural material, and the over-all assembly. At
that time, unalloyed beta-treated uranium appeared to be the
most suitable fuel for this application. Methods of fabrica-

which contained no bearings in the
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tion of the cylinders of fuel were developed as well as the
complex structure for permitting the close-packed assembly
necessary in the reactor. Methods of forming “ribbed tubing”
were necessary as well as extremely reliable weldments and
locking devices, etc.

Perhaps the most interesting and difficult problems arose
with respect to the problem of transferring heat from the fuel
through the cladding and to the flowing coolant. The required
thermal performance could be achieved only if good heat
transfer could be accomplished between the fuel and the fuel
tube. This could not be done metallurgically because uranium
and stainless steel are incompatible and form a very poor alloy.
It was decided to accomplish-the heat transfer by means of a

“liquid-metal bond™ by filling the gap between the fuel and
the tube with liquid NaK. It was determined that liquid NaK
would “wet” both of these materials and would transfer the
heat with very little temperature drop. A major development
was then undertaken to establish the techniques for filling the
tubes and insuring that they were completely filled (without
bubbles or voids, etc.). It was also necessary to insure that
they were filled to the proper level. Although the procedures
were quite complex, they consisted of filling the tubes, con-
taining the uranium cylinders, with NaK from a hydraulic
cylinder. To insure filling to the proper level, each tube was
over-filled, and then the excess removed with a special syringe.
To insure that there wete no voids in the annulus, the tubes
were filled with radioactive NaK irradiated in CP-3. After
filling, each tube was placed in a casette with X-ray film,
producing a radiograph from the gamma rays emitted by the
NaK itself. This would, of course, indicate any voids by
virtue of under-exposute in that location. Needless to say,
a large effort went into developing the technique, the resolu-
tion of the data, and the conduct of the entire operation behind
shielding to protect the operators from the radioactivity.

There was considerable concern about the loss of the thud
metal bond inside of the fuel tubes, which would result in
overheating of the fuel. This could occur if the fuel tubes
were to leak at the bottom and the bond run out of the tube
or be forced out by internal pressure. As a result, it was
particularly important that pressure not build up inside of the
fuel tube which could force the liquid bond out if a leak were
to occur. The tubes were sealed at one-half atmosphere abso-
lute pressure after filling. The pressure increase due to tem-
perature in the reactor would raise this to almost atmospheric
pressure. A large gas volume was provided inside. of each
fuel element by utilizing its long “handle,” thus providing
space for fission gases which might be released from the fuel
during irradiation.

It was unknown to what extent pressure would increase in
the fuel elements, and because this was a critical matter very
ingenious pressure gauges were developed and installed in
the upper end of each fuel element handle, This was ex-
tremely difficult because space limitations permitted only about
%g-inch diameter for the pressure gauge. A gauge was finally
developed which consisted of a small bellows actuated by
pressure difference which in turn moved a small anvil adjacent
to an electromagnet. The movement of the anvil could be
measured electrically, and a system was developed whereby
each of the pressure gauges was scanned continuously and the
pressure recorded. It was impossible to build identical small
gauges, therefore it was necessaty to individually calibrate





each unit and retain the calibration. In a sense, each fuel ele-
ment was made into an experimental unit.

It is interesting to note that liquid metal bonding of fuel
elements has been employed since in many reactors and is a
most acceptable method of providing the needed heat transfer
where the fuel and the jacket cannot be metallurgically joined.

There were, of course, many other necessary developments.
A large number can be related to the intricate geometries and
close tolerances resulting from the necessity for close packing
of the fuel elements within the reactor. Since it was neces-
sary that the fuel be well supported, the internal structure of
the reactor represented a challenging design and fabrication
problem.

Another complex area relates to the reactor control system
and the externa] reflector of the reactor. The control rods were
located in the cup-shaped reflector surrounding the reactor
vessel, all mounted on a hydraulically operated elevator located
immediately below the reactor. It was necessary that the cup
be removable so that pie-shaped bricks, from which the re-
flector was fabricated, could be removed and stacked. This
required accurate movement of the five-ton cup assembly to
an adjacent hot lab where remotely operated machinery for
“brick stacking” and other manipulations could be performed.

A third general area of development involved the various
components required in the NaK circulation systems, including
instrumentation, valves, etc. All of these required basic develop-
ment since circulation of NaK as a heat transfer fluid was
essentially unknown. '

EBR-I was a “first” in the true context of a developmental
project in new and unchasted areas. It was accomplished in
a somewhat different administrative manner from that
employed by the Labordtory for subsequent reactors. EBR-I
was not the province or responsibility of a single division of
the Laboratory. Although many participated in its develop-
ment, the basic responsibility for the development and con-
struction (and later its operation) was assigned to a small
project group reporting directly to Walter Zinn, the Laboratory
Director. Because of his personal interest, Mr. Zinn certainly
was the unofficial Manager or Coordinator of the entire opera-
tion. Needless to say, his ability to exert “influence” within
the entire Laboratory family was extremely helpful and con-
tributed to the success of this undertaking.

Harold Lichtenberger, the Project Engineer, led the Project
Group and assumed personal responsibility for the basic over-
all facilities design. He also assumed primary responsibility
for directing the efforts of the Architect-Engineer (The Austin
Company). The close proximity of all concerned assisted
immensely in achieving the communication and getting the
job accomplished. The Project Group and the Architect-Engi-
neer forces both were housed in Building 12 at the DuPage
site during the early and critical design phases.

Other members of the Project Group and their primary
responsibilities included:

Leonard Koch (Associate Project Engineer), Bernard

Cerutti, and Elmo Stone: Reactor Components.
Meyer Novick (Senior Engineer), Datrel McGinnis: Heat
Transfer, Flow Systems, etc.

Newman Pettitt: Physics, Shielding and Instrumentation.

Reid Cameron: Fuel Element Bonding

This group transferred to Idaho and assumed responsibility
for placing the plant into operation. Other groups not directly

Twelve who were in Idaho ten years ago when Argonne gen-
erated the first electricity from nuclear power pose in front of
the bistoric sign chalked on wall over the turbine at the EBR-I.
Of the twelve, only Leonard |. Koch of the Reactor Engineer-
ing is not a member of the Idaho Division. Front row, I to r,
are Mrs. Wilma S. Mangum, Charles R. Gibson, Orin E. Mar-
cum, G. Kirby Whitham, Meyer Novick, Milton Wilkey,
Frank D. McGinnis, Mr. Koch, and Weslie E. Molen. Back
row: Bernard C. Cerniti, Lester E. Loftin, and Earl |. Barrow.

within the project, but very closely associated and inter-
related, included:

Arthur Barnes, Kirby Whitham, and Fred Smith: Electro-
magnetic Pumps and Special Sodium Instrumentation.
(Kirby Whitham also transferred to Idaho with the
Project Group.)

Robert A. Noland, Arthur B. Shuck, and David E. Walker:
Fuel Elements, Blanket, Metallurgical Control, and the
development of fabrication techniques.

Many other groups, of course, participated and assisted in
providing the “back-up” required. Because of the large amount
of design performed by the Laboratory staff, 2 small segment .
of the Drafting Group which eventually became the Reactor
Engineering Division Drafting Section must be included; par-
ticularly Ernest Hutter, who worked on many of the more
difficult design problems and served in a sense as Mr. Zinn's
petsonal designer; Leonard Bogorad, who scheduled the work
through the drafting group and kept many items from falling
into “‘cracks”; and Jim Shimkus, who served as the checker
for most of the Argonne generated design drawings.

Similarly, much of the equipment was assembled and tested
at the Laboratory. A small group of technicians was deeply
involved and Otto Hillig, Clarence Edburg, Vincent Shoe-
maker, and Joseph Reid, along with many others, should
be remembered.

‘The EBR-I must be recognized as'a tribute to bold imagi-
nation, cooperation, and the willingness to undertake calculated
risks in the absence of complete technological data. Its success
is evidence of the rewards which can be obtained by employing
these judiciously. :





