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Significance: Anticipating the necessity for safe and reliable
operation of commercial reactors, the Atomic Energy
Commission (AEC) began the Nuclear Safety Program in
1954 at the National Reactor Testing Station with a
series of reactors called Special Power Excursion
Reactor Test (SPERT).

Several reactor concepts were under study as
potentially feasible for commercial power plants.
SPERT-III tested the kinetic behavior of reactors
moderated and cooled by pressurized water.

The program studied excursions: unintended and
sudden increases in the reactor's power level. The
objective was to understand intrinsic shut—-down
mechanisms and thus design (and license) safe reactors
that took the best advantage of them.

SPERT-III operated between 1958-1968. Test results
were compared with predictive computer models (to
improve the models). Upon completing its kinetic
atudies, the AEC decommissioned SPERT-III and modified
the building for the Waste Experimental Reduction
Facility (WERF), which operated between 1981-2000 to
reduce the volume of low-level radioactive waste
disposed of at the Idaho National Laboratory.

The SPERT-III research lives on in the safety
record of operating American nuclear reactors.
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PART ONE
INTRODUCTION TO SPERT-IIT

In 2004, the then-named Idaho National Engineering and
Environmental Laboratory (INEEL), prepared to demolish two
reactor facilities that had been part of the Nuclear Safety
Program initiated by the Atomic Energy Commission in 1954. These
reactor facilities, known as SPERT-I (Special Power Excursion
Reactor Test I) and PBF (Power Burst Facility) had been
identified as historically signifiiant in the context of American
nuclear and technological history.

As part of its agreement with the National Park Service,
INEEL prepared Historic American Engineering Report (HAER) No.
ID-33~F, which included both facilities. The report was entitled
SPERT-I and Power Burst Facility Area to recognize that the
"area" at the National Reactor Testing Station dedicated to the
safety program was a single, coherent site, comprehensively
planned from its inception. The reactors built there shared the
same history, purpose, and siting philosophy. When selecting
identifving letters and numbers for buildings in the area, site
managers abbreviated "power chursion reactor" area as PER and
affixed numbers accordingly.

1 see The Arrowrock Group, Inc., The Idaho National
Engineering and Environmental Laboratory, A Historical Context
and Assessment, Narrative, and History, INEEL/EXT-97-01021, Rev.
1 (Idaho Falls: DOE/ID November 2003).

2 gusan M. Stacy, TIdaho National Engineering and
Environmental Laboratory, SPERT-I and Power Burst Facility Area,
HAER No. ID-33-F (Idaho Falls: Idaho Completion Project, 2005);
Julie B. Braun, INEEL Historic Architectural Properties
Management Plan for U.S. Department of Energy, Idaho Operations
Office, INEE1/EXT-02-1338 (Idaho Falls: Bechtel BWXT Idaho LLC,
October 2003): and letter from Teresa Perkins to Susan P.
Pengilly, May 29, 2009.
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Early in 2009, the United States Department of Energy (DOE)
undertook to demolish SPERT-III, another of the reactor buildings
at the area. This demolition continued DOE's long-term goal to
"clean up" the nuclear residue at the laboratory and eliminate
obsolete buildings for which no further mission was expected.
SPERT-TIIT was (despite its name) the second reactor to operate in
the SPERT area, built in the location specified by the original
site plan.

The name of INEEL changed in 2005 to Idaho National
Laboratory (INL).SFor simplicity, this report will hereafter
use the acronym NRTS (National Reactor Testing Station) for
events occurring before 1974, and INL for events occurring
between 1974 to present.

This report continues the history of the PER area begun with
HAER No. ID-33-F by describing and identifying the particular
contribution of SPERT-III, operated by Phillips Petroleum
Company, to the safety testing program. The reader is invited to
consult the earlier report for an account of the historic
evolution of the program, its setting and site plan, and the
general significance of the SPERT/PBF program.

PART TWO
SPERT-IIT MISSION AND FACILITY REQUIREMENTS

SPERT-I had been, to use the language of nuclear physicists,

3yu.s. Department of Energy, Idaho Operations Office,
Environmental Management Performance Management Plan for
Accelerating Cleanup of the Idaho National Engineering and
Environmental Laboratory, DOE/ID-11006 (Idaho Falls: DOE/ID, July
2002), p. i, 21-23.

4 see Appendix A and Appendix B respectively for SPERT area
vicinity map and SPERT-III plot plan.

5The chronology of name changes at INL is as follows:
(NRTS) National Reactor Testing Station: 1949-1974;
(INEL) Idaho National Engineering Laboratory: 1974-1997;
(INEEL) Idaho National Engineering and Environmental
Laboratory: 1997-2005;
(INL) Idaho National Laboratory: 2005-present.
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a "simple" reactor.® Tts raison d'etre was to examine the kinds
of accidents and mishaps that might occur in the operation of
non-pressurized water—-cooled and -moderated reactors. The
investigations dealt chiefly with safety concerns about nuclear
"excursions," sudden and uncontrolled power increases caused by
too-rapid and out-of-control fissioning in the chain reaction.
SPERT-I had generated no electricity and ran for lengths of time
too brief to build up sustained high temperatures or large
inventories of fission products in the fuel. Most of its program
explored excursions in startup conditions. Therefore, the reactor
generated little heat and needed no complex coolant piping,
pumps, or other highly engineered water management devices and
processes.

By 1956, government and industry already were planning
reactors that were to be moderated and cooled by pressurized
water. The United States had decided upon pressurized-water
reactors as its choice for the Nuclear Navy. USS Nautilus, the
Navy's first nuclear powered submarine, had demonstrated the
concept successfully; and construction was underway for the
concept at the Shippingport Atomic Power Station in Pennsylvania,
another Navy-influenced project. That reactor, built as a
demonstration, went critical for the first time in December 1957.

The Operations Manager of the SPERT program, Clyde Toole
(since retired), recalled that the operating parameters for
SPERT-III's performance specifications came from the needs of
pressurized-water reactor industry. As the chief consumers of the
safety and design studies of the SPERT program, they asked that
the operating limits for SPERT-IIT emulate conditions of
propulsion and other commercial power reactors, which meant
operating temperatures at 650 degress F., and coolant water under
2500 psig.

The AEC program for nuclear power development was rapidly
expanding. While basic safety and engineering reguirements were
understood, much remained to be learned about nuclear reactor
behavior undergoing accident scenarios under various conditions.
"Kinetic studies" sought to understand the dynamic forces acting
upon fissioning neutrons in the reactor both during startup and

6T.R. Wilson, The SPERT-III Reactor Facility Preliminary
Design Report, IDO 16341 (Idaho Falls: Phillips Petroleum Co.,
May 1957)., p. 7.

'7C1yde Toole, personal telephone communication with author,
October 11, 2009.
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steady—-state power operation. Findings were expected to help
design safe commercial reactors.

The Atomic Energy Act of 1954 had given the Atomic Energy
Commission authority to license commercial reactors. To evaluate
safety concerns, the AEC appointed and consulted an Advisory
Committee on Reactor Safeguards (ACRS). This body reviewed
license applications and advised the AEC on the engineering and
procedural safeguards to be reguired. In these early years, the
safeguards typically called for very large margins of safety,
which added to the cost of the reactor. One ultimate purpose of
the SPERT program was to clarify approgriate margins of safety,
reducing reactor costs where possible.

A reactor's kinetic behavior is a predictable phenomenon
despite many dynamic variables. During the 1950s and 1960s, the
computing power of IBM computers became available to nuclear
scientists. As these decades unfolded, computers became
increasingly powerful, able to handle programs with more and more
variables, subroutines, and other refinements. Scientists could
model a particular type of reactor under various conditions,
"run" an accident scenario, and predict its outcome. They could
see the day when these models, called "codes," would help the
ACRS evaluate reactor designs and the sufficiency of their safety
features. But first, the task at hand was to develop reliable
codes.

A code, among other things, needed to account for the
condition of the reactor when the sudden increase in reactivity
and subsequent power level —-- the "excursion" —-- occurred. An
excursion produces different effects if it occurs when the
reactor is Jjust starting up compared to when it has been
operating for a long time. In the first case, water temperatures
are still at room temperature; in the latter case, the "systenm
temperature" may be at 600 degrees F. The "burst" of power
resulting from the incident will be different, and the tinme i&
takes for the reactor to shut itself down will be different.

8C. Rogers McCullough, Safety Aspects of Nuclear Reactors,
The Geneva Series on the Peaceful Uses of Atomic Energy
(Princeton, N.J.: D. Van Norstrand Co., 1957) p. 144.

9 personal communication with author by Warren Nyer, Idaho
Falls, July 22, 2009.

1oSee HAER No. ID-33-F, p. 6-7, for ACRS hopes for the
safety ideal of "automatic fuses" in reactor design. These would
be inherent and natural responses in a reactor that would prevent
runaway reactors from reaching dangerous conditions.
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The objective of SPERT-III was to investigate a wide range
of system temperature, pressure, and flow conditions. These
were particularly descriptive of pressurized-water reactors.
Codes had been created, but were they reliable? How well would
they compare with "real" excursions that occurred when
temperature, water pressure, water flow, and power level were
different? The only way to find out was to create the excursion,
record the data in precise detail, and compare results with what
the code had predicted. If the code was not predictive, the
challenge was to understand why and amend the code.

In addition, physicists hoped to learn whether the
interactions between a nuclear core and supercritical water would
be similar to or different than what they had learned with SPERT-
I.-“SPERT-I had confirmed that when moderating water became hot
enough to boil and create bubbles, the decrease in its density
tended to shut down the reactor. Now they wanted to operate
closer to the high-temperature zone where liquid an% steam merge
into one fluid unlike either liguid water or steam. 3

These research questions dictated what was required of the
reactor and its vessel, what accessories it needed, and what
features were required of the building that would house them.

Foremost, the reactor required a pressurized water system.
Such systems relied on water flowing through all the fuel
assemblies and past each fuel rod element within each assembly.
The water was confined in a closed-system pipe, called a "loop,"
to carry away heat generated by the fissioning of the uranium
fuel. The heat collected in this "primary" loop passed via a heat
exchanger to a "secondary" water circulation loop that, in a
commercial reactor, would then produce the steam to spin turbine
blades and generate electricity. To prevent the primary coolant
from boiling within the reactor, it was kept under significant
pressure.

113 ¢c. Haire, Jr. "A Summary Description of the SPERT
Experimental Program" in Nuclear Safety, A Review of Recent
Developments, Volume 2, Number 3 (Oak Ridge: Oak Ridge National
Laboratory, 1961), p. 15.

12“Supercritical" water has reached at least 705 degrees F.
under pressure of 3208 pounds per square inches. At this stage,
the liguid and vapor densities are identical and the two phases
merge into one "supercritical" fluid unlike either liguid water
or its vapor state, steam.

13Warren Nver, July 22, 2009.
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The other function of water in the primary loop was to
moderate (slow down) neutrons released by fissioning uranium-235
atoms. Slower neutrons had an improved chance of fissioning
additional U-235 atoms, which was necessary to continue the chain
reaction.

To simulate excursions occurring during high temperature
conditions, water heaters and heat exchangers were part of SPERT-
ITII's equipment. Flow rates were controlled by pumps and valves.
Instrumentation was an integral part of all operation and design.
The state of the water —-- levels, temperatures, pressure, flow
rates —— had to be instantly communicated to data-recording
devices and control consoles.

Thus equipped, SPERT-III could simulate accidents safely.
The reactor and its vessel had to allow for rapid increases of
"excess" reactivity, which was one way to simulate a control rod
that failed to operate correctly. For any given test, researchers
could hold all but one variable constant, thus isolating its
impact on the progress of the excursion. As always, the goal was
to understand what inherent self-limiting mechanisms would quench
a chain reaction -- or do the opposite. Disturbances that could
generate dﬁngerous oscillations in reactor power needed to be
found out. 4

PART THREE
THE SPERT-III REACTOR

As a "test" reactor, SPERT-III had to be versatile and tough
enough to withstand and support the desired ranges of extreme
heat, pressure, and flow. Researchers waﬁged to operate at a
maximum power level of 60,000 kilowatts. ~Since they planned to
test different types of fuel, it had to accommodate different
core designs. Its control system had to tolerate deliberate
reactivity increases. It had to be biologically safe for workers
adjusting instrumentation, loading and unloading fuel assemblies,
and managing process water eqgquipment.

14W.E. Nyer, G.O. Bright, and R.J. McWhorter, "Reactor
Excursion Behavior" in Proceedings of the Third International
Conference on the Peaceful Uses of Atomic Energy, Geneva, August
31-September 9, 1964, Volume 13 (New York: United Nations, 1965)
pD. 13.

15Heffner and Wilson, SPERT III Reactor Facility, p. 12.
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The Reactor Vessel

Gamma heat generation within the reactor vessel,

prlus sudden
changes in water flow, temperature,

and pressure, would stress

Control and
Transient Rod
Drive Motors

Top Head

Control and
Transient Rod
Drives

: Pressure Vassel
Upper Grid

Reactor Core

Thermal Shields ane Fys

Core Support -Skirt
Lower Grid P

Coolant Outlet
Coolant Outlet Bottom Head

Bottom Tee

Figure 1. Cutaway view of SPERT-IIT reactor vessel. Control and
transient rods are shown inserted into the core and fuel zone.
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the vessel considerably. Design standards for such vessels had
been promulgated by the American Society of Mechanical Engineers
but didn't account for SPERT-III's role as a test reactor in an
isolated location. Research would feature short run times, a
relatively brief lifetime, and access to instruments. These
considerations dominated the specifications.

The vessel shell consisted of eleven layers of thin steel
plate, built up by wrapping it around an inner pressure-tight
cylinder, tightening it, and welding the sheets to one another.
The top head was removable. The bottom was shaped as a
hemisphere, below which was a thick support referred to as "the
bottom tee." The inner diameter of the vessel was 48 inches. Its
full length was %% feet/9 inches. Prior to fuel loading, it
weighed 42 tons.

The top head, which had to be removed when operators needed
to work on the reactor, fastened to the shell by means of 28
bolts. A pair of gaskets made of steel and "Canadian asbestos"
lay between the faces of the flange. The top head accommodated
five control-rod nozzles and four others for the insertion of
measuring instruments. The nozzles were welded into the head
forging and lined with stainless steel.

The c¢ylindrical-shell section of the vessel, with its half-
inch-thick inner pressure shell and eleven quarter-inch sheets of
steel plate, was 3 1/4 inches thick. The inner shell was clad
with stainless steel, while the lavers surrounding it were carbon
steel. Six coolant outlet nozzles, 8 inches in diameter and
equally spaced, were near the bottom of the vessel shell and
above the inlet ports.

The opening for the water coming from the pressurizer vessel
was four inches in diameter and located below the six coolant
nozzles. Six other access ports, designed like the access ports
on the top head, also were in the lower part of the vessel.
Thermocouples, instruments measuring heat, penetrated the reactor
vessel to measure the temperature of water leaving the core, the
vessel wall at various depths, and fuel plates.

The bottom tee supported the vessel and its contents. Two
thermocouples penetrated the forged head to measure the
temperature of coolant as it entered the vessel in either of the

16Heffner and Wilson, SPERT IIT Reactor Facility, p. 11-13.

17phis and the following description of the reactor vessel
and its thermal shields are from Heffner and Wilson, SPERT-IIT
Reactor Facility, p. 11-22.
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two inlet ports. Because of rapid heating and cooling, the vessel
would expand and contract. The vessel was given sufficient space
in which such changes could occur without constraint. Beneath the
bottom head was a curved support "cradle," shaped to hold the
bottom head and welded to a base plate. The base plate was then
bolted to the I-beam framework of the building at an elevation
about 11 feet above the floor of the reactor pit. To keep the
vessel from rocking or swaying while the reactor was operating,
spring-loaded braces were anchored to the reactor pit wall to
exert even pressure around the circumference of the vessel.

Before Phillips placed the vessel in the reactor pit, it
tested whether the vessel could withstand pressures of 1 1/2
times the design specification. The crew placed 78 strain gauges
on the outside surface of the vessel, increased the pressure
gradually to 3750 psig, held it for eight hours, and then
gradually reduced it. They concluded that strain was distributed
uniformly. During maximum pressure, the vessel grew by 1/8 inch
in circumference and 1/16 inch in length, a satisfactory result.
To reduce heat loss from the vessel, four inches of foamglass
insulation cggered it, attached to the vessel by steel mesh and
metal bands.

Biological and Thermal Shields

To shield people from radiation, a wall of curved lead
bricks was stacked by hand around the vessel. The bricks began at
the bottom-head bolting flange and rose the full length of the
vessel to the underside of the top flange. Openings were left for
piping and access nozzles. Lead wool plugged gaps between the
bricks. An air gap was left between the wall of bricks and the
reactor vessel to allow cooling air to be blown into the space,
should this ever be necessary. In the region of the vessel that
was to be occupied by the reactor core, a structural steel
"window" of 3x3 feet was created in the shield wall. Bricks in
this section could be removed and replaced if operators ever
needed to access thermocouples and strain gauges on the vessel
wall. General support for the heavy bricks was provided by
extending the vessel's I-beam supports. “Drawings in HAER Photo
No. ID-33-I-63 show how the shaped bricks fit around the circular
vessel.

The vessel itself reguired "thermal" shields. When a chain
reaction is in progress, gamma radiation is thrown off in the
direction of the vessel's inner wall, heating it up and weakening
it. To attenuate this problem, four concentric cylinders of

18yeffner and Wilson, SPERT-III Reactor Facility, p. 15.

194effner and Wilson, SPERT-III Reactor Facility, p. 16.
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stainless steel were fitted between the reactor core and the
inner wall, each separated by a water annulus. These shields
constriSSed the 48-inch diameter of the vessel by several
inches.

TRANSIENT ROD INTERMEDIATE
ASSEMBLY TUBE THERMAL SHIELD
> REACTOR
THERMAL SHIELD
OUTER
TRANSIENT ROD " THERMAL SHIELD
z INNER AUXILIARY
THERMAL SHIELD
. ] REACTOR
et % CORE SKIRT
FUEL ASSEMBLY< e Sttt Stereate s atetet 300¢
hote %
bo'e’e!
Q000
4F- FILLER~ / S 222
PIECES SOSIPE00
4 TYPICAL R0 S OOOROCO0000 a
2000 30 3 ¥
2% x
SO0 X Q Q00
X 2000 30
9 S X
Q2 %% & Q00 "_": 48" 1.D.
0R99X 93 REACTOR VESSEL
323 2 IF- FILLER PIECES
SOOOLROOOO0 4 TYPICAL
SR s : S-3FL & 3FR
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763-7283

Figure 2. Cross section of SPERT-III vessel and C-core.

Flow Skirt

"We had ways of making water go where we wanted it to go.,"
recalled Reactor Safety Program Director for Phillips Petroleun,
Warren Nyer. After entering the reactor vessel it had to flow
upwards through all four fuel quadrants uniformly —-- and return
downward into the annuli between the four heat shields. The "flow

20H4effner and Wilson, SPERT-III Reactor Facility, p. 21-22.
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skirt" was a somewhat funnel-shaped metal plate located in the
lower end ofz%he vessel and arranged to direct the water

accordingly.

Control—-Rod Assemblies and
Drives

The loading of fuel and
control rods in each guadrant
of the reactor was symmetri-
cal. The control material,
Boron—-10 (an absorber of
neutrons that "poisoned" or
dampened the chain reaction),
was packaged into stainless
steel "assemblies," the
support structure for which
consisted of a lower grid,
upper grid, and guide tubes
for control rods. The lower
grid, when fully loaded with
the reactor's fuel, could
support 2500 pounds. HAER
Photo No. ID-33-I-50 shows the
top grid plate.

The upper grid positioned
the core elements in their
correct vertical orientation.
Its outer diameter was 42
inches, and it was 7 inches
thick. Its design allowed for
some assemblies to be
"removable" without removing
the grid, while other
assemblies could not be
removed until the grid came
off.
collar.

REACTOR VESSEL

UPPER GRID—

’:
ﬁ ___— CORE BARREL

[

“ __—LOWER GRID

THERMAL SHIELD —
REGION

WEST LOOP FLOW EAST LOOP FLOW

Figure 3. Coolant water entered
the reactor from the bottom,
flowed past the fuel plates in
the core,and returned downward
through the annuli of the
thermal shields.

Each assembly fit securely into its place by a locking

Control rods aided in starting up the reactor and

maintaining the chain reaction at the desired power level.
qguadrant in the grid had a place for two control rods,
yvoked together at the top and moved together.

Fach
which were
One special rod,

called the "transient rod," was placed at the center of the grid.

2lygarren Nyer, July 22, 2009.

22Heffner and Wilson, SPERT-III Reactor Facility, p. 23-26.
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Figure 4. Schematic drawing of SPERT-III control rod drive
assembly. Compare with HAER Photo Nos. ID-33-I-52 and -53, which
show air pistons and three-speed drive motors atop the reactor.
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Like the SPERT-I transient rod, it was cruciform in cross-—
section, having four "blades" each 2 5/8 inches long. For
versatility, the control rods were fabricated so that they could
be adapted for variations in length of the fuel zones. It will be
recalled that SPERT-I had ten different cores, and it Wa§3assumed
that SPERT-ITII would likely have multiple cores as well.

The performance of the complicated mechanisms moving or
"driving" the rods in and out of the fuel zone of the reactor
core were of great importance to the safety of the reactor and
its operating personnel. Much depended on the reliable and
instant release of energy stored in air pistons whenever the
operator called for it. Each drive apparatus consisted of
hundreds of parts: switches, screws, commutators, nuts,
extensions, lock assemblies, seals, shock absorbers, motor gears,
rings, rods, solenoids, latches, gaskets, sensors, cylinders,
pistogs, and other engineered specialties of the mechanical
arts. 4

Conventional reactors scram when the reactor reaches a pre-
set power level or doubling period (a measure of the rate at
which the power level is increasing). For SPERT-III, the point of
the work was to identify processes at work beyond these
conventional parameters, so the reactor had no "automatic" scram.
Nevertheless, it was still possible to run the reactor in an
unwise fashion and damage the core unintentionally. Mechanical
interlocks were built into the contggl system to prevent such
unintended or premature excursions.

In addition to Boron-10, the control rods also contained
fissionable fuel below the poison. One method of increasing
reactivity was to withdraw the poison section from the core while
at the same time adding additional reactivity in the "follower"
section, a useful tool for both experiments and control.

23Possib1y a "zirconium core" was anticipated. Nuclear
calculations for same were prepared in 1956. See G.A. Cazier and
B.L. Hanson, Nuclear Calculations for SPERT III Zirconium Core.
Idaho Falls: Phillips Petroleum Company, 1956.

24 por performance and safety specifications concerning
control and transient rod performance, see Heffner and Wilson,
SPERT-III Reactor Facility, p. 27-41.

25Heffner and Wilson, SPERT-III Reactor Facility, p. 5.
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Figure 5. Two Fuel rod assemblies. C~Core fuel was packed within
thin plates c¢lad in stainless steel. E-Core fuel was formed as
pellets stacked within a stainless steel rod.



Tdaho National Engineering Laboratory, SPERT-III
HAER No. ID-33-I
(Page 18)

Fuel Assemblies

Like control assemblies, SPERT-III's stainless steel fuel
assemblies were made to fit the length of the reactor vessel. The
fuel, however, occupied only about three feet of each assembly at
the center of the vessel. The assembly packaged many small fuel
plates or rods together in one long "box." Coolant/moderator
water flowed in the small spaces between each element to carry
away the heat of fission.

PART FOUR
SITING AND BUILDING SPERT-III

The safety philosophy for running SPERT-III tests was
similar to that governing SPERT-I: that the reactor be managed
and controlled remotely from a control center. Most experiments
were of short duration -- rarely more than a few hours;
frequently, much less. Operators and technicians prepared
experiments and instruments in the reactor building and then
withdrew to the SPERT Control Center to run the experiment.
Visual contact between Control Center and the Reactor Room was
available with the aid of several closed-circuit televisions
connected by cable across the intervening desert.“’'At SPERT-I
once, when the program called for a series of severe reactor
experiments that were deliberately destructive, operators had
dismantled the Butler-building roof and walls before the test
series.

The SPERT Area site plan arranged its reactor buildings
roughly in a semi-circle a half-mile from the Control Center and

26 poy descriptions of SPERT-III C-Core and fuel assemblies,
see C.M. Condit, J.F. Scott, and R.L. Johnson, The Effects of
Coolant Temperature and Initial Power Level on the Excursion
Behavior of a Highly Enriched Plate Core in SPERT III --
Experiment and Analysis, IDO-17138 (Idaho Falls: Phillips
Petroleum Co., 1967), p. 49-52. For similar E-Core data, see
McCardell, R.K., D.I. Herborn, J.E. Houghtaling, Reactivity
Accident Test Results and Analyses for the SPERT III E-Core —— a
Small Oxide-Fueled, Pressurized-Water Reactor, ID0O-17281 (Idaho
Falls: Phillips Petroleum Company, 1969), p. 85-89.

27Clyde Toole, October 11, 2009. At first, the TV cables
lay atop the desert covered with a soft rubber-like coating of a
light brown color to hold the cables together. Upon losing the
signal one day, operators discovered that small desert animals
had eaten through the cover and then into the cable insulation,
shorting out the cable.
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a half-mile from each other.zBSPERT—III took its position east
and slightly north of the Control Center. The site planners had
calculated these relationships with the understanding that
prevailing winds blew towards the northeast. Should an accidental
release of radioactivity occur, the position of the Control
Center upwind of the reactors would émost of the time) minimize
the danger to people working there.2

As we have seen, SPERT-III reguired more elaborate water
accessories than SPERT-I: the primary and secondary coolant loops
with piping and pumps; water treatment processes for softening
and purifying (deionizing); pressurizer and heat exchangers. The
building shell for these items —-- and the reactor -- required a
significant upgrade from SPERT-I's detachable roof and walls.

The Idaho Operations Office (IDO) of the NRTS hired Stearns-
Roger Company of Denver, Colorado, to complete an excavation
study and develop the architectural and engineering drawings for
the SPERT-IIT building and site. Working with Phillips Petroleum
Company, the designer and operator for SPERT-III, Stearns—Roger's
upgrade was a steel-frame building with masonry walls made of
concrete blocks. See elevations on HAER Photo No. ID-33-I-59.

By September 1956, Stearns—-Roger had completed its survey of
the SPERT-III site. Test-hole drilling sought the depth to
bedrock at five-foot intervals. This work illuminated an uneven
lava flow below the soil, none of it as deep as thirty feet below
grade, the depth of the proposed reactor pit. Phillips and
Stearns-Roger selected an optimum placement, nevertheless, a spot
where some rock would have to make way for the reactor pit, but
not for the shallower pits. See section profiles in HAER Photo
No. ID-33-I-56.

Late in 1956, IDO awarded the prime construction contract to
the Paul Hardeman Company, Inc., of Stanton, California, and
extended a 12.5 KV power line to the construction area. On the
flat, snow-covered site, Hardeman set up a small heated trailer
as a construction office and began to excavate a 30-foot hole for
the SPERT-III reactor pit. "Bedrock" was an ancient basalt lava
flow that underlay the wind- and water-borne sediments of the
desert. When the excavation had exposed the uneven layer of

28368 HAER No. ID-33-F-93, a drawing of the site plan that
also shows a modification to accommodate the Power Burst
Facility. The SPERT-III site was not affected by the
modification.

29See Part Three of HAER Report ID-33-F for other
environmental and site characteristics of the SPERT area.
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"cinder—-type" lava, as the engineers called it, IDO site
photographers recorded the fissures typical of magma that h§8
long ago cooled and cracked. See HAER Photo No. ID-33-I-24.

The excavators turned to the other pits, removing soil only
to the necessary depth for each. Accommodating each pit resulted
in the particular floor—-area dimensions of the building. The main
one was the "process pit," its floor level about 12 feet below
the main floor level. It contained the pressurizer vessel, water
pumps, and their associated piping. The floor plan oriented this
pit just north of the reactor pit along the north/south axis of
the building with both pits centered equidistant from the east
and west walls. See floor plan at HAER No. ID-33-I-58.

Shaping the several pits was an exercise in erecting forms
and placing rebar and concrete in a series of 1lifts, or pours.
Future locations for conduit, piping, and other "negative space"
penetrations (block outs) through concrete gradually materialized
as the lifts approached grade level. See HAER Photo Nos. ID-33-I-
25 and -26. Some floors required extra steel to support the heavy
weight of the equipment that was to rest upon them. HAER Photo
No. ID-33-TI-30, for example, shows closely spaced steel beams
anticipating the heavy heat exchangers.

After the concrete work reached the main operating floor,
approximately at grade level, the steel frame of the building
went up, followed by pumice-block walls and a metal roof, all
typical low-bid conventional construction. The specifications for
a bridge crane determined the roof height. The crane was an
essential aid for raising and lowering the reactor's long
control, fuel, and instrument rods into the vessel from the top.
Drive mechanisms for these assemblies also were situated above
the reactor. During preparations for a test run, the top head
itself, an item weighing 10,606 pounds, would be unbolted and
lifted from the vessel and set down on the floor out of the

30Photographer's "cinder—-type" remark appears on envelope
containing INL Negative No. 57-361. Snow at construction site
appears on INL Negative No. 57-374. SPERT-III construction
progress photos are available from records created by IDO
photographers, who were dispatched regularly to construction
sites. They are stored and available at INL's Records Storage
Warehouse in Idaho Falls. Several are reproduced in the Index to
Photographs for this report.

3lgee also Drawing 102349, S 5, which identifies the
location of structural steel in the operating floor.
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way.32The air space required for these lifting activities
dictated that the crane hook reach to the floor, 1lift an object
21 1/2 feet above it, and have access to the complete length and
width of the reactor room. After accommodating the crane and its
travel rails, the roof was about 30 feet above the floor. See
HAER Photo Nos. ID-33-I-31 and -59 respectively for construction
photograph and roof elevation.

Not all of the building's activities required crane assist
or a high ceiling. Workers needed an office area, instrument
control room, bathroom with showers and lockers, and a utility
room for process water treatment. Such rooms needed only a
conventional roof elevation suited to the human scale, a height
of twelve feet above the floor. The designers placed all these
"low-bay" functions in a row along the full length of the west
wall. See HAER Photo Nos. ID-33-I-32 and -35, and -47.

In all, the floor area required to serve the reactor and its
operators produced a rectangular building 80 feet long by 60 feet
wide. The high-bay reactor room took up 40 feet of the width.
Phillips operators came to refer to the 20-foot-wide low-bay
section as the "west wing." See HAER Photo No. ID-33-I-58.

By the end of September 1957, the pressurizer vessel had
been delivered to the site and placed in its future location
between the reactor and process pits. This early arrival was
necessary because, other than the reactor vessel, it was the only
equipment mounted in a fixed position on structural steel. Other
water-related equipment and piping was mounted on spring supports
and bearing plates to allow fo§3the expansion and contraction of
metal upon heating or cooling.~”“”The top of the pressurizer
vessel is seen in HAER Photo Nos. ID-33-I-33 and -36. HAER Photo
No. ID-33-I-60 illustrates the arrangement of the process layout.

With the pressurizer in position, the concrete work
progressed around it. Water-system equipment such as the 20,000-
gallon tank that would store deionized water, began arriving. The
steel frame and masonry walls enclosed the reactor room and the
four west-wing rooms. The bridge crane was installed. Accessories
outside the building, such as waste-water leach ponds, the
substation, pipe trenches, a guard house, and cable runs, went
under construction.

The reactor vessel arrived in late November 1957. The
manufacturer, A.O. Smith, shipped it by train from Milwaukee,

32H4effner and Wilson, SPERT IIT Reactor Facility, p. 75.

33Heffner and Wilson, SPERT-IIT Reactor Facility, p. 53.
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Wisconsin, to the Central Facilities Area of the NRTS. Workers
loaded it onto a flatbed trailer and hauled it to the south .
rollup door at the SPERT-III building. The door was 16 feet wide
and 19 feet high while the reactor vessel was a fraction of an
inch short of 20 feet 1ong.34The roof of the building already
had been installed, so the movers angled the heavy vessel inside
the door with the help of an outside crane and an A-frame
support. See HAER Photo Nos. ID-33-I-39 and -40.

After that, inside work shifted to the welding of pipe, the
checkout of pumps and other equipment, and the assembly of the
reactor's many attachments. The laydown yards outside, piles of
materials, and construction clutter gradually disappeared and the
site took on an orderly appearance. Most of the interest and
action thereafter was focused inside the reactor room. See HAER
Photo No. ID-33-I-46.

In September 1958, the Hardeman contract was 99 percent
complete, and the SPERT physicists already had been preparing for
the reactor's first criticality. The contractors demonstrated to
Phillips that the water control systems were working, so Phillips
accepted the building on Oggober 23, 1958, and took the reactor
critical nine weeks later.

In a 2009 interview, Warren Nyer remarked that, "We didn't
care all that much about the layout and arrangement of the
process water pit. We just wanted the results at the reactor to
meet our specs. How they did it was up to them. This was standard
industrialBgesign; we weren't asking for anything new to be
invented."

PART FIVE
THE SPERT-III FACILITY: DESCRIPTION
A half-mile dirt road connected the Control Center to the
SPERT-III reactor building, which in turn was surrounded by its

supporting utilities, a fence, and leach ponds. Other than the
electrical substation and a fuel-oil storage tank for an

34Heffner and Wilson, SPERT-IIT Reactor Facility, p. 75.
The reactor, including top head was 19 feet, 11 and 1/8 inches
long. Tts total weight was 83,400 pounds.

35Quarter1y Progress Report, IDO-16537, December 1958, p.

50.

38Warren Nyer, July 22, 2009.
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emergency electrical generator, the features supporting the
building all dealt with the management and processing of water.
See plot plan for relation to Control Center at HAER Photo No.
ID-33-I-57 and also Appendix B.

The fence surrounding the building was mainly for safety,
keeping unsuspecting people and wandering deer from harm during
experiments. Two leaching ponds lay outside the fence. Night
security lights were installed on poles every 110 feet or so
along the fence line. See HAER Photo No. ID-33-I-46 and -47.

The SPERT—-III Reactor Building, PER 609

As noted above, the rectangular floor—-area footprint of 80
feet by 60 feet accommodated the reactor system and the adjoining
west—-wing suite of service rooms. The reactor room contained no
partitions or smaller rooms. The west wing rooms, from south to
north, were the Transient Instrument Room, the Office and Locker
rooms, the Control Room, and the Utility Room.

The following description begins with the four exterior
facades, then the interior layouts of the wing rooms, and
finally, the reactor room's main-floor and lower-level layouts.
The descriptions use the past tense to distinguish them from the
many modifications made after 1980 when the building went into
use as the Waste Experimental Reduction Facility (WERF).

The south facade contains the 16x22 feet rollup steel door
(opening 16x19 feet) through which the reactor vessel and other
hardware had entered the building for installation. It was
centered in the high-bay section and topped by a steel beam
lintel. To its west was a personnel door of an industrial steel
style with the top half glazed. The flat unadorned roof line was
marked by a galvanized metal gravel stop and closure. The skin of
the building consisted of 41 courses of grey pumice block. On the
south facade of the west wing, a six-pane steel-frame window
centered in the wall gave light into the Transient Instrument
Room. See HAER Photo No. ID-33-I-46.

The north facade was similar to the south, except that the
steel rollup door was a smaller model at 12x12 feet. Each door
operated by means of a motorized chain gear. The Utility Room's
north wall had a louvered register instead of a window. See HAER
Photo No. ID-33-I-47.

The east facade was the east wall of the reactor room and
had no windows or doors. Attachments on the outside wall,

37See HAER Photo No. ID-33-I-58. Reference to the size of
the rollup door may vary in different reports.
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however, included a vent, security wires and insulators, and
alarm sirens. See HAER Photo No. ID-33-I-46.

The west-wing facade had four doors, one each into four
interior rooms, along with windows and other openings. The
Instrument Control Room had no windows other than the one from
its south exposure. The next door opened into the Locker Room. A
pair of four-paned steel windows (5 feet by 2 feet/8 inches) were
situated high enough for privacy. The next door was to the
Control Room, a double-wide, double-swing door, the extra width
desirable when moving control panel consoles in and out. A pair
of windows, each 5 feet by 2 feet/9 inches and controlled fron
either inside or outside, was just north of the door. Access into
the Utility Room was also by a double door, this one made of
wood, designed to be removable, with two panes of glass on top
and louvers at the bottom. Above this door and to its south was
an air inlet register. The roof line of the west wing was as
plain as that of the reactor room -- galvanized metal gravel stop
and closure. Like all of the other facades, siding on the wing
was pumice block in 15 courses. See HAER Photo No. ID-33-I-59.

The flat roof of the high bay, covered with gravel, sloped
for drainage about two inches from west to east. The wing roof
sloped slightly from east to west. The finished floor was six
inches above grade, requiring a six-inch concrete sill for the
several entry doors.

The Transient Instrumentation Room was 15 feet/7 inches wide
(north to south) and 19 feet deep. The chief interior feature of
this room was the conduit trench installed in the floor, the
destination for communication and power cables originating at the
Control Center and running on the desert floor for the half mile
between. The cables entered the room just below grade level. The
trench was arranged parallel to each of the four walls so that
its leads could connect to instrument panels along each wall. The
trench was covered with an open-mesh grate flush with the floor.
This was the only room cooled by air conditioning, a concession
to heat—-sensitive equipment, not its human occupants. An
industrial steel door opened into the reactor room. Construction
of the trench, seen in HAER Photo No. ID-33-I-32, reflects the
drawing, HAER Photo No. ID-33-I-58.

The equipment in the Transient Room received signals from
thermocouples and other measurements and sent them to the Control
Center. Here, technicians performed the signal conditioning
necessary to calibrate or amplify signals, for example, before
tests. They made certain that instrumentation was working
correctly and that signals received at the Control Center were
accurate.
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A partition wall with no doors or windows separated the
Instrument Room from its next—-door neighbors. The Locker Room and
Office each had their functional space defined by a wall between
the two. Entering from the outside door, personnel -- obviously
expected to be male persons only —-- found themselves in the
Locker Room, which was equipped with a double tier of lockers and
a shower room against the west wall. Along the north/south wall
separating the locker area from the office were the urinals,
toilets, two lavatory sinks, a 40-gallon water heater, and a
clothes closet. A door, louvered at the bottom, at the north end
of the locker room opened to a short hallway containing a water
cooler (drinking fountain). A person could either continue down
this hallway and open a door into the reactor room or turn into
the Office doorway on the right, the only door into the Office.
The Office was 14 feet along its north/south axis and 7 feet
wide, the only space in the west wing with no window to the
outside. An industrial-steel fixed window about 5 feet wide by 4
feet high gave visual access into the reactor room. The combined
Locker Room, Office, and connecting hall measured about 19 feet
sguare.

The dividing wall between the Locker/Office module and the
Control Room also was solid, with no connecting interior doors or
windows. Cable trenches in the floor were covered with open-mesh
floor grating. This, the largest of the four wing rooms at about
24 feet by 19 feet, contained recording equipment and data
cabinets along its south wall, in the center of the room, and
along its north side. The function of the equipment was to
operate and regulate the pumps and pressurizer equipment before
each test, bringing temperature and other parameters to the
desired conditions for the given test. The door into the reactor
room was near the corner at the south wall. Like the Office next
door, it had an interior window into thggreactor room, where it
looked directly across the process pit.

Finally, the Utility Room, about 19 feet square at the north
end, contained a furnace (for heating and ventilating), pumps,
and water—-processing supplies: a brine tank, zeolite softener,
mixed-bed demineralizer, and tanks of acid and caustic. An air-
inlet register was situated above and southward of the outside
entry door. Its interior access into the reactor room was next to
the north wall, an industrial steel door with glazing on top.
HAER Photo No. ID-33-I-45 shows water process equipment along
north wall of Utility Room.

38por a simplified diagram showing process instrumentation,
indicators, and controls, see Heffner and Wilson, SPERT-IIT
Reactor Facility, p. 45.



Idaho National Engineering Laboratory, SPERT-III
HAER No. ID-33-I
(Page 26)

Inside the Reactor Room, the most prominent architectural
features were the two large rectangular pits and their contents.
The reactor pit contained the reactor vessel, most of which was
below the floor. The top head and its many piped, cabled, and
instrumented attachments and control-rod drive mechanisms
projected above the floor. The concrete floor of the pit was 26
feet below, beneath which was a sump. At floor level, the pit was
18 feet sguare and covered by removable metal grating with a mesh
of 1.25 inch. The center of the reactor (bird's eye view) was
located at the center of the pit, 20 feet from the east and west
walls. Conduit emanating from their fittings on the reactor
proceeded south beneath the concrete floor, and turned a 90-
degree angle towards the Transient Instrumentation Room. Views of
the "naked" reactor vessel, HAER Photo Nos. ID-33-I-39 and -40,
on the day it moved into the building illustrate the reactor's
many openings for coolant, control, and instrumentation
connections. The layout for the major equipment in the two pits
is shown in Figure 7 and HAER Photo No. ID-33-I-60.

The process pit was a rectangular space 32 feet/5 %nches
along the north/south axis and 20 feet/8 inches across. ITts
floor was 12 feet below the main floor and provided space for the
loops (piping) of primary and secondary coolant water and their
associated motorized valves, pumps, and drains. Two built-in
ladders, made of reinforcing metal (rebar) and set into the
concrete, gave access directly from the main floor into the pit.
The construction scene in HAER Photo No. ID-33-I-27 shows these
ladders. On the main floor, a concrete safety curb surrounded the
process pit, as did removable handrails.

The two pits were separated by 3 feet/6 inches of concrete,
which acted partly as a biological shield between the two areas.
At the south end of the process pit, the Pressurizer Vessel had
its own 7-foot-wide niche.

The purpose of the pressurizer vessel, which contained
sixteen 12-kilowatt immersion heaters, was to maintain a
constant-pressure steam dome in the vessel. The vessel was

394effner and Wilson, in SPERT III Reactor Facility, p. 10,
reports the process pit dimensions as 27x12 feet.
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connected to the reactor outlet piping by a 4-inch static water
leg. The dome in the upper half of the vessel sezxed as a cushion
to absorb pressure surges in the primary system. The vessel

was designed to sustain pressures of 2500 psig and temperatures
up to 668 deg. F. It was 16 feet/8 inches long, with an outer
diameter of 4 feet/3 inches. The vessel volume was about 83 cubic
feet;: it weighed about 20,000 pounds.

Along the east side of the reactor pit was a series of seven
ion chambers. Such features detect the presence of ionizing
radiation by measuring the electrical charge resulting from an
interaction between the radiation and suitable gases, liquids, or
solids. These penetrations through the concrete floor were lined
with carbon-steel pipes, 11 feet long. At the bottom of each was
a hemispherical weld cap and below that, a pipe drain.

Dominating the floor space next to the process pit were the
two Heat Exchangers, one on each side of the pit near its
respective wall. These were located purposely on the main floor
for future convenience in studies involving natural convection
circulation of the coolant. They were so heavy —-- 43,200 pounds
when full, not counting the 11,600 pound tube bundle —-- that
their concrete support pads were given extra steel-beam
reinforcement. Within the heat exchangers, the reactor's hot
primary coolant circulated through U-shaped tubes surrounded by
the szfondary water and gave up about 200 degrees F. of its
heat.**Both streams were under pressure to prevent boiling.
Thus, all loops (pipes) led to the heat exchanger.

The steam heat collected by the secondary coolant would, in
a commercial reactor, power a turbine and generator to make
electricity. As SPERT-III was not intended to do this, the
secondary heat from steam was vented from the heat exchaggers to
the atmosphere; hot water drained to the leaching pond.4

Other cavities built into the reactor room floor occupied
space near the east wall. At the south end in the southeast
corner was a Hot Storage Well, 8 feet long (north/south axis) and
6 feet wide, and 16 1/3 feet deep. The pit was lined with 16-
gauge stainless steel and had a removable aluminum cover. At
floor level, it was surrounded by a concrete curb of 4 inches by
4 inches and a removable safety handrail. This pit was filled

40Heffner and Wilson, SPERT-III Reactor Facility, p. 53.

41Wilson, Preliminary Design Report, p. 13; Heffner and
Wilson, SPERT-III Reactor Facility, p. 76.

42Heffner and Wilson, SPERT-III Reactor Facility, p. 63.
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with deionized water, which acted as a biological shield for the
radioactive items placed in the pit. Deionized water arrived at
this pit upon operation of a one-inch valve located at the
southeast corner of the process pit. When this water needed to be
drained, it went to the bgilding sump through a two-inch valve
operated by a handwheel.4

Immediately adjacent to the Hot Well's north curb were eight
Hot Storage Wells (or holes), designed for the temporary storage
of radioactive fuel elements. These were dry, containing no
water. Embedded in the floor, the holes were six-inch diameter
pipes, lined with carbon steel, each 16 feet deep and plugged
with lead covers. See HAER Photo No. ID-33-I-62. The carbon steel
pipe stepped down from 14 inches in diameter near the floor to 10
inches and finally to 6 inches. This design provided width at the
top for a lead plug for biological shielding. At the bottom of
each hole was a pipe drain leading to the building sump,
anticipating water drips or leaks from whatever assembly was
placed there. Operators could store hot, infrequently used fuel
elements in these holes. As it happened, the dry wells were used
infrequently, as fuel assemblies rarely required removal. Clyde
Toole recalled that when the first SPERT-III core was removed
from the reactor, the assemblies were stored on racks in the
larger "wet" pool to cool and, perhaps, be available cgﬁveniently
should the experimental program ever require it again.

When operators removed the reactor's top to refuel or re-
instrument for the next experiment, they needed a place to set it
down out of the way and distant from people. The chosen spot was
over a hole four feet square in the floor near the northwest
corner, north of the Heat Exchanger. The hole was curbed by 2x8
timbers. This arrangement allowed personnel to go below the
ground floor and inspect the bottom side of the head from there,
a job best not done while it was hanging from a crane hook. Small
holes in the floor allowed for the erection of a removable safety
handrail around %his floor opening. See HAER Photo No. ID-33-I-
58, section B1.4 Operators sometimes called it a "dry dock."

Two stairways led to the floor of the process pit, one each
at the northeast and northwest corners. The stairs, three feet
wide, were adjacent to the east and west walls respectively, made

43Heffner and Wilson, SPERT-III Reactor Facility, p. 72.
44Clyde Toole, October 11, 2009.
45Heffner and Wilson, SPERT III Reactor Facility, p. 10.

Inspections from below: Clyde Toole, personal communication with
author, November 16, 2009.
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of grate metal and equipped with hand rails and a concrete curb
around each stairwell. HAER Photo No. ID-33-I-33 contains a view
of one of the stairways; HAER Photo No. ID-33-I-58 shows them in
the floor plan.

The 10-ton bridge crane moved north/south over the floor on
steel rails secured on the east and west walls, spanning the
entire 40 feet width of the reactor room. It moved the reactor's
top head, helped install and remove fuel and control assemblies,
and was on hand for moving equipment in and out of the Process
Pit. HAER Photo No. ID-33-I-50 shows a technician holding a
crane—-control device to lower equipment into the reactor vessel.

Guard House, PER-610

The first construction photo to show the Guard House was
taken in October 1957. See HAER Photo ID-33-I-35. It was located
south of the building between the roadway from the Control Center
and the security fence.

This structure seemed not intended to stand the test of
long—-term or even daily use. It was a wood-frame shed-roof
structure 9 feet square and sided with half-inch plywood sheets.
Battens two inches wide covered the plywood joints. The flat
wood—-frame roof was 12 feet sguare, allowing an overhang on all
sides of 1 1/2 feet. For drainage, the roof sloped slightly from
north to south. It was built up with gravel, specified on the
drawing as "20-year." See HAER Photo No. ID-33-I-65, Section AA.
The eaves were lined with 1x8 facia board and topped with a
galvanized metal gravel stop. The Guard House foundation was a
thin concrete slab with reinforced sills 1 1/2 feet wide around
ites perimeter.

The north and south facades each contained one double-hung
window and one standard wood door with a single pane of glass on
the top half and three wood panels below. The east and west
elevations each had one window, the tops being 6 feet/5 inches
from the floor line. See HAER Photo No. ID-33-T-46.

The Guard House was to be equipped with telephone, fire
alarm, gong, safety switch, transformer, overhead light, and
heater. Interior furnishings were intended to include a frisker
and counter. However, the SPERT scientists interviewed for this
report recalled that the Guard House was never manned or occupied
during the daily life of SPERT-III. The actual "exclusion"
barrierz for reactor experiments were closer to the Control
Center. 6

46Clyde Toole, October 11 and October 29, 2009; Warren
Nyver, July 22, 2009.
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The structure was still standing in 1982, when it appeared
in HAER Photo No. ID-33-ID-55, a photograph documenting a WERF-
related addition to the building's east side. No record of it
exists in the Comprehensive Facility and Land Use Plan, a
document published in 1996 tzgt contained an inventory of extant
buildings at each Site area.

Deionized Water Storage Tank

Raw water originated from a deep well at the Control Center,
where it was stored in a 20,000-gallon storage tank and then
pumped under pressure of 70 psi as needed to each of the SPERT
areas. At SPERT-III, the well water arrived inside the Utility
Room, where it flowed first through the water softener, then a
mixed-bed demineralizer, and finally to a storage tank as pure,
deionized water.

The 12,000-gallon storage tank was located just outside the
Utility Room on the north side of the building. It had been one
of the early deliveries at the construction site; its massive
horizontal bulk was first photographed in 1957. See HAER Photo
No. ID-33-I-31. Made of carbon steel, the tank was lined with
natural rubber inside. Outside, it was insulated with two inches
of fiberglass for defense against the desert's winter cold.
Additional defense came from two 6-kg electric immersion heaters
located in each end of the tank. Elsewhere in the west wing, one
of the control panels indicated the level of the liquid in the
tank and provided controls to refill it. This level was
sufficiently important that an alarm was set to sound (hi-low) at
the Coggrol Center should it fall to a pre—set indicator
level.*®See Figure 7 for diagram showing flow of process water.

Deionized water circulated in both the primary and secondary
coolant loops. The primary loop passed directly through the
reactor, where any impurities or metal ions in the water could
potentially absorb neutrons released by the chain reaction. It
was important, therefore, to minimize or eliminate this
possibility as much as possible. Deionizing the secondary coolant
helped to minimize corrosion.

Process Waste Leach Pond

Had there been a river or stream near the SPERT-III site,
non-radioactive or low-level radioactive waste water might have
drained to it. Instead, such water went to an old borrow pit

47 13aho National Engineering Laboratory, Comprehensive
Facility & Land Use Plan, DOE/ID-10514 (Idaho Falls: IDO, March
1996), p. 171-172.

48Heffner and Wilson, SPERT-III Reactor Facility, p. 66.
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newly excavated as a rectangular pond located about 450 feet
southeast of the reactor building. Here water percolated through
the soil at an estimated rate of two gallons per sqguare foot of
surface per day. The pond's total surface area was 10,000 square
feet. It was fenced to prevent %arge animals or unauthorized
humans from entering the area.?”The buried pipe leading from
the reactor building to the pond can be seen under construction
in HAER Photo No. ID-33-I-34. For topography of the leach pond,
see HAER Photo No. ID-33-I-56.

Hot Waste Storage Tank

The reactor designers considered the possibility that fuel-
element cladding could rupture or develop a pinhole leak and
release fission products into the primary coolant. Should this
occur and the radiation level exceed the tolerance level for
disposal to the Process Waste Leach Pond, the coolant would go to
the Hot Waste Storage Tank.

The reactor building was plumbed so that all drains or sumps
that might receive high-activity water could flow or be pumped to
the Hot Waste Storage Tank. This tank lay on its side five feet
below-ground on a layer of sand and gravel at the east side of
the building. It had a capacity of 8,000 gallons and diameter of
9.5 feet, sufficient to accept all of the primary coolant in the
reactor system should it become necessary.

To deal with the possibility that the tank might leak, a
monitoring station (manhole) was positioned next to it. A person
could 1lift a wooden cover, climb down via ladder rungs, and
assess the situation at the bottom.

Water could be held in the tank until radioactivity had
decayed enough to qualify the water for the Leach Pond. If that
was not practical, two 30-kw immersion heaters inside the tank
could warm the water and evaporate it to concentrate the waste.
Operators could then choose either to leave it in the tank or to
send it to the Idaho Chemica% Processing Plant (elsewhere at the
NRTS) for permanent storage. 0

During SPERT-III's ten vears of nuclear operations, it was
never necessary to divert coolant into the Hot Waste Tank.°t

49Heffner and Wilson, SPERT III Reactor Facility, p. T71.
S0Heffner and Wilson, SPERT III Reactor Facility, p. 71.
51This conclusion derives from the accumulated record of

SPERT Quarterly Progress Reports. At least one minor episode
concerning gaseous radioactivity in the primary coolant was
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Auxiliary Leaching Pond

In the west wing Utility Room, the water softener and
deionizer (ie, demineralizer) both had drains which were piped to
a pond north of the reactor building and just outside the area
security fence. To preserve the pipe from the dilute acids and
caustic, it was made of vitrified clay. This pond, roughly 30
feet square, had a surface are% of about 1000 square feet. It is
seen in HAER Photo ID-33-I-34.°2

Electric Substation

An NRTS distribution loop delivered electrical power for the
SPERT area to the Control Center. A 13.8-kv feeder from there to
SPERT-ITI led to a substation on the west side of the building
across from the Utility and Control rooms. The two outdoor
transformers were rated at 2000 Kva and 750 Kva.

Fuel 0il Storage Tank

One of the safety procedures at SPERT-III required that a
standby electrical power generator be on line any time the
reactor was operating. If the main commercial power supply
failed, the immediate switch—-over to standby power was
effectuated by a bus transfer unit. If all power sources failed,
the system was rigged so that the reactor scrammed: tgz control
rods were driven at full speed into the reactor core.

The generator was fueled by gasoline stored in an outdoor
tank just north of the substation on the west side of the
building.

The Cable Runs

A pair of parallel cable "trenches" ran between the Control
Center and SPERT-III, separated from each other by at least
fifteen feet. They lay above the ground on a two-inch bed of pea
gravel, its sides sloped. The cable was covered with three inches
more of sand or soil. The easterly run was for instrumentation
cables, the westerly for control cables. Phillips provided most
of the cable to Hardeman for installation. Every twenty feet, the
cables were bound together with one—-inch cotton tape.

reported in the December 1967 report, IDO-17279. However, an
event significant enough to require transfer of coolant to the
tank would have interrupted research and been noted.
52Heffner and Wilson, SPERT III Reactor Facility, p. 72.
53 Heffner and Wilson, SPERT IITI Reactor Facility, p. 7.

54F. Schroeder, SPERT-III Hazards Summary Report, IDO-16425
(Idaho Falls: Phillips Petroleum Company, 1958), p. 44.
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Someone driving a car over the road from the Control Center
to the reactor building would meet with a short section of road
covered with wood planks. This was the point where the cable
course crossed the access road. At this spot, the two runs dipped
below the road in reinforced concrete boxes, 12 inches wide by 8
inches deep. Covers made of creosoted wood in 6-foot lengths
protected the box and were removable. Within the box, the cables
lay on a 2-inch bed of coarse aggregate. Weep holes spaced every
six feet allowed for drainage.

At the reactor building, the cables entered conduits along
the west side of the building and then entered the Control or
Transient Instrument room through several penetrations in the
concrete foundation approximately at grade, observable in HAER
Photo No. ID-33-I-32. Inside, cables ran to control panels,
instrumentation devices, and ultimately to some particular point
in the reactor or process—-water system where they took the
measure of a particular indicator or communicated an instruction
or other seguence of actions.

The Pump and Cooling Tower

The four pump motors that circulated the primary coolant
water through the reactor were themselves cooled by water. For
this water, a small cooling tower functioned to remove the heat
generated by the motors as they operated. It was located east of
the reactor building's southeast corner with its below—-ground
discharge and return lines arranged parallel to each other. See
HAER Photo No. ID-33-I-37.

The tower was made of weather and corrosion-resistant
materials and mounted on a concrete basin. Manufactured by the
Marley Company of Chicago, it was an induced-draft, double-flow,
single cell unit with a rated capacity of 300 gallons per minute.
When the wet-bulb air temperature wagsso degrees F., it could
cool 100-degree water to 80 degrees. Cool water returned to
the pumps. During weather cold enough to freeze the water, it was
possible to by-pass the cooling tower and simply pump the water
from the discharge line directly to the return line.

The cooling tower pump was located on the tower's north
side. It started automatically whenever the primgry coolant pumps
were started and also could be started manually. 6

55Heffner and Wilson, SPERT III Reactor Facility, p. 66.

56Wilson, Preliminary Design Report, p. 13.
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PART SIX
RUNNING SPERT-IITI

The care with which Phillips undertook the runup to the
reactor's first criticality underscores why the SPERT program was
able to make a lasting contribution to the safety of nuclear
power industry. All tests would have to be repeatable and
demonstrate the same results; therefore, the initial materials
and their standard of fabrication had to be known and quantified.

The engineers installed remaining hardware, checked out all
the valves, immersion heaters, meters, thermocouples, interlocks,
relays, and other equipment. They modified, replaced, or repaired
anything that didn't perform as expected or required. They placed
strain gauges on the pressurizer to determine how much it would
expand under high heat and pressure. They designed and tested
handling tools ggd checked out equipment such as fuel racks and
working tables.”’/They conducted hydraulic tests to make certain
that the flow skirts gsre sending water equally through each
guadrant of the core.

Physicists took each of the fuel- and control-rod assemblies
to the Materials Testing Reactor (MTR) and passed them over one
of its vertical beam holes on top of the MTR. The neutron beam
fissioned some of the U-235 in each assembly, which produced a
measurable pulse of heat. These were counted. If all was well,
the fuel assemblies would each contain a uniform quantity of U-
235. The control assemblies, on the other hand, were expected to
contain a uniform quantity of the Boron-10 poison. Findings were
good: the assemblies varied in cggtent between two to four
percent, an acceptable standard.

The Engineering group, meanwhile, had been testing designs
for a control-rod drive mechanism that could be used
interchangeably for either control rods or the transient rod. The

57T¢. schroeder, F., W.J. Neal, C.R. Toole, and R.A. Zahn,
The SPERT III Reactor Nuclear Startup, IDO-16586 (Idaho Falls:
Phillips Petroleum Company, 1960), p. 22. Tools and fuel racks:
Quarterly Progress Report, IDO-16512, September 1958.

58Quarter1y Progress Report, IDO-16512, September 1958, p.
67.

S95ee Schroeder, SPERT III Startup, p. 22. For a history
and photographs of the Materials Testing Reactor, see Susan M.
Stacy, HAER No. ID-33-G, The Test Reactor Area; and Stacy,
Proving the Principle.
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drive mechanism consisted of a drive motor, gear box, air
cylinder, shock absorber, and drive-rod seal unit. The goal was
to reduce the friction as the rod traveled into the reactor core
and to measure the elapsed time it took for the rod to fall from
different heights above the reactor head. Tests achieved elapsed
times of 0‘%8 seconds, which the engineers considered
sufficient.®YThese items are visible above the reactor head in
HAER Photo Nos. ID-33-I-52 and -53.

Nuclear startup began on December 15, 1958. The crew loaded
the fuel and other assemblies into the reactor in such as way to
keep it "cold," that is, to prevent the mass of fuel from
initiating a sustained chain reaction. This procedure revealed
that one of the assemblies did not seat properly in its bottom
grid. They removed the small burr creating the problem. Then a
control-rod drive required last minute repair. These items
delayed proceedings somewhat, but the team achieved the reactor's
first criticality on December 19, 1958, just before midnight. On
January 26, 1959, they repeated the process and concluded that
the smallest amount (mass) of U-235 required _in the core for a
sustained chain reaction was 14.6 kilograms.lenowing this,
they could determine what additional fuel was needed to perform
"excess reactivity" experiments.

Finally, the researchers had to learn the unique nuclear
characteristics of the reactor core, named the C-Core. The core
was composed of fuel-rod assemblies loaded with uranium dioxide
fuel, enriched to 93.2 percent Uranium—-235 and arranged in a flat
plate design. The fuel, a powder, was packed within stainless
steel plates and steel-clad on all sides and edges. Each fuel
wafer was about 36 inches long, about 1.55 inches wide, and .02
inches thick. The fuel assemblies were of two sizes and contained
either 38 or 32 of these plates within a rectangular stainless
steel box slightly less than three inches square. They were
affixed witggn the assembly so that water could flow between all
the plates.

The fuel and control assemblies were each loaded into the
reactor from the top, where they fit snugly into the top grid,
slid to the bottom where they were supported by a matching bottom

60Quarterly Progress Report, IDO-16416, September 1957, p.
72-78.

61Schrceder, SPERT III Reactor Startup, p. 29-31.

62Heffner and Wilson, SPERT III Reactor Facility, p. 17-19.
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Figure 8. C-Core had 68 lattice positions. The c¢ruciform
Transient Rod divided the grid into four qguadrants, named North,
South, East, and West. Appropriately shaped filler pieces
occupied positions near the vessel wall.

grid. The circular grid was thought of as having four gquadrants -

- north, south, east, and west —-— and each position had its own
coordinate numbers.

The operators learned how much a control rod was worth with
a given loading of fuel. That is, how much of a quenching effect
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would it have if its poison was introduced into the core's fuel
zone by one inch? two inches? all 36 inches? The more boron
entering the fuel zone, the more power the rod had to suppress
reactivity. How did these "worths" change when additional fuel
was introduced into the grid?

These investigations were performed under both ambient and
hot running temperatures. When the system ran hot, the water
expanded, reducing the density of atoms in the water and reducing
the moderating effect on neutron speed. Neutrons were less likely
to fission, and reactivity went down. To balance the effect of
the higher operating temperature, the reactor required more fuel
to balance this effect and sustain the chain reaction.

FEach guadrant had a pair of control rods. They were made
with a fuel section at the lower end and poison in the upper end.
FEach pair was operated as one unit, yoked at the top. By

"noodling" the reactor -- moving the control rods slowly up or
down —-- the operator could either increase or decrease reactor
power .

The center position in the grid was reserved for the
cruciform Transient Rod. This was the chief tool for initiating
reactivity excursions. The upper section, the fuel section, was
56 inches long. Its 38-inch long poison section, also called the
absorber section, in rest position was normally below the reactor
core. When criticality conditions were established for the given
experiment, the operator wogld "fire it out," that is, eject the
rod rapidly from the core.®

Having gotten to know the reactor and what temperature and
other conditions would cause reactivity to increase or decrease,
the experimenters were ready in earnest for test excursions and
power bursts. An excursion was caused by a rapid increase in the
rate at which the number of fissions doubled. The higher this
rate (ie, the shorter the millisecond interval) the more heat the
fissioning process created, and the higher the power level of the
reactor. When the Transient Rod had been ejected, the choice part
of the experiment immediately unfolded: to measure the various
parameters and follow the progress and reasons for the reactor's
self-shutdown. SPERT-III scientists aimed to record and
understand the dynamics of self-limiting factors, and how they
depended on conditions of flow, temperature, pressure, and
initial power.

63Heffner and Wilson, Spert—-III Reactor Facility, p. 20;
Clyde Toole, October 11, 2009.
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The basic discipline of SPERT-III research was similar to
that of SPERT-I. An experiment always began with a computerized
run of the reactivity accident. An analyst inserted appropriate
variables into the code and ran the program. The output would
describe the result. Then operators primed the reactor with the
same variables and ran the accident. Then they compared the two
runs to determine how well the code had predicted the
characteristics of the actual event.

PART SEVEN
SPERT-III C-CORE AND E-CORE RESULTS

SPERT-III's C-Core was in the reactor from 1958 to the end
of 1964. Every three months, the scientists and engineers
documented their research and the problems that sometimes
interrupted it. In 1967, they wrote an account of the overall
program that included charts and graphs of each run. That account
describes the conclusions and analysis.

The SPERT-III group had done low-initial-power tests, high-
initial-power tests, ramp tests (rapid), step tests (slow), and
loss—-of-flow tests. They compared results with the calculations
of a code name ART-04, which had been developed by Bettis Atomic
Power Laboratories to predict transient outcomes in reactors
fueled by plate cores, and offered reasons as to why the code
underpredicted certain values. They identified the conditions in
which tthCOde could reliably assess the safety of other reactor
systems.

They observed the impact of temperatures approaching two-
phase flow (supercritical fluid) on the self-limiting tendency of
the reactor. The high-temperature fluid resulted in a reduced
pressure in the coolant flow. The density of the fluid decreased;
fissioning decreased. The high temperature of the fuel plate also
contributed to reduce fissioning. Its temperature stopped rising
before it or the fuel could melt. With the help of a new IBM-704

64C.M. Condit, J.F. Scott, and R.L. Johnson, The Effects of
Coolant Temperature and Initial Power Level on the Excursion
Behavior of a Highly Enriched Plate Core in SPERT-III --
Experiment and Analysis IDO-17138 (Idaho Falls: Phillips
Petroleum Company, 1967). See Bibliography for SPERT Quarterly
Progress Reports.

65Condit, Highly Enriched Plate Core, p. 1, 39-40.
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computer, they revised the code to reflect these data.66The
scientists had suspected that supercritical fluid would be a
negative coeffic%snt of reactivity, and now they felt more
confident of it.”’The next generation of safety testing

reactors, the Power Burst Facility and the Loss of Fluid Test
reactor, which used test loops within the core of the reactor,
could, with less risk, experiment with supercritical temperature
ranges. A loop could sustain co%gitions more severe than those of
the mother core surrounding it.

The work on the C-Core was interrupted for several months
after October 26, 1961, when the pressurizer vessel failed. An
exposed immersion heater supergeated the steam in the upper part
of the vessel and ruptured it. IKinetic testing resumed in June
1963. In the interim, analysts evaluated the data thus far
collected and improved equations and calculations in the codes.

The final test runs, numbers 92 through 117, pushed the C-
Core to its highest ranges of temperature, pressure, and flow
rate. With the reactor running at high power, they simulated
accidents caused by the rapid withdrawal of a control rod (a
"ramp—-type" insertion of reactivity). They imitated loss-of-
coolant—flow accidents by shutting off electrical power to all
four coolant pumps and scramming the reactor about five seconds
later. Regarding this latter test, the analyst reported what
happened to the power burst and fuel-plate temperature while the
reactor was running at 27 megawatts:

In this test, the reactor power level decreased rapidly for
the first two seconds to approximately 66 percent of the
initial power level, then decreased at a slightly slower
rate for three seconds more until the control rods were
scrammed. The maximum measured fuel plate surface
temperature rose from 550 to 636 degrees F. over the total
five-second time interval. The other 1oss—of—f19w tests
performed exhibited a similar type of behavior. 0

66
15~16,

Quarterly Progress Report, IDO-16677, September 1960, p.

67Warren Nyver, July 22, 2009.

68Clyde Toole, October 11, 2009.

69Quarter1y Progress Report, IDO-16750, December 1961, p.

7OQuarter1y Progress Report, IDO-17084, December 1964, p.
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As these conclusions were being reported, the group prepared
to begin all over again with a new core, the E-Core. E-Core fuel
was composed of slightly enriched uranium oxide, and it was to
undergo a similar suite of preliminary investigation and testing
as had the C-Core.

E-Core fuel was enriched with U-235 to only 4.8 percent. It
was fabricated in the form of pellets (each less than an inch
long) that were encased in stainless steel tubes, or rods, along
with a "filler gas" of Helium, which kept the pellets from
touching the inner sides of the tubes. The stacked height of the
pellets in the rods was 38.3 inches. The rods fit into assemblies
of two sizes, containing either 25 or 16 rods. Coolant/moderating
water flowed between_the rods. The assemblies were just under
three inches square.

The fuel rods had been made originally for the PL-2 Natural
Circulation Boiling Water Reactor, a zero-power reactor operated
previously by the Combustion Engineering Company and in storage
since 1962. As reactor fuel goes, it was "lightly used," having
seen relatively few hsgrs of fission at low temperatures and
atmospheric pressure. To test its safety for the SPERT tests,
researchers needed to know how much heat and pressure the fuel
could sustain before its shape distorted, the cladding breached,
or something else failed. Fuel samples went into an autoclave,
and the researchers learned the limits of the fuel. They
determined they would not run transients above certain
temperatures and pressures.

Control rods and the transient rod for E-Core were similar
to C-Core's: four pair of yoked control rods, one in each
quadrant; and the cruciform transient rod in the center.

Nuclear testing began in the first quarter of 1966. After
the preliminary exploration of critical mass, flux mapping,
control-rod worths, and shut—-down mechanisms, transient tests
began in the last quarter. These were interrupted when a small
part within one assembly (a flux suppressor) broke loose and was
free to slide up and down within the assembly, causing shifts in
reactivity as it moved. Upon finding this trouble, SPERT
engineers repaired it with a special weld and retrofitted the

7lguarterly Progress Report, IDO-17179, December 1965, p. 1

729uarterly Progress Reports IDO-17179, December 1965, p.
1; and IDO-17271, September 1967, p. 11.
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other assemblies.73Displaying a faint sliver of emotion in the
quarterly report describing this episode, the author wrote:

It is apparent, therefore, that dependence on a fabricator's
quality control during the process of fabrication is
insufficient for such critical items as control rods. To
preclude future occurrences of this nature, it will be
necessary to provide detailed quality control procedures,
with an in—g%ant inspection to verify compliance with the
procedures.

The predictive computer code for oxide fueled core dynamics
was called PARET, which had been produced by the Phillips' group.
Given the helium-filled gap between the fuel and its clad, the
analysts developed a model to predict heat conductance and
convection across this gap. Heat from the fuel jumped the gap to
the cladding and then transferred to the moderating water. As
rising moderator temperature was one of the compensations for
increased reactivity, it was %mportant to know how long the
transfer of heat would take.7

High temperatures forced the SPERT group to do incidental
research on thermocouples, instruments that measured temperatures
at the surface of the fuel cladding. Obviously, the environment
was harsh and rugged. Instruments that were tough enough to hold
up under corrosive heat and water pressures didn't always respond
quickly enough to the rapid changes in fuel-plate temperature.
Consequently, the information was "late" getting to the reactor
operator.

Newer thermocouples were more responsive, but also more
delicate, being sheathed in nylon rather than steel. The
engineers placed pairs of both new and old models in similar flux
regions of the core. They recorded the run data from both,

73Quarterly Progress Report, ID0O-17245, December 1966, p.
3-7.

74Quarter1y Progress Report, IDO-17245, December 1966, p.
9.

75Discussing safe reactor design, C. Rogers McCullough
pointed out how important it is that fuel elements be in close
thermal contact with the water. Since the transfer of heat to the
water causes it to vaporize and lose density, the plate has to
have enough surface to allow this transfer to occur quickly
enough to influence shutdown before the fuel melts, after which
it is too late to avoid damage. See Safety Aspects of Nuclear
Reactors, p. 147.
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compared them, corrected for the time difference in reporting
heat changes, and wrote a program (on an IBM 7040) to "correct"
the da;g and get accurate values for the maximum temperature
tests.

By the middle of 1967, researchers were finding that their
tests verifis? the PARET model. Its predictive power was
"excellent."’' "By this time, Phillips had acquired enough
insight to know that if the operator of a commercial reactor some
time into the future were to monitor the output temperature of
water, neutron flux, and the temperature of the fuel plates, any
one of those indicators could supply eviggnce of trouble, most
likely in time to do something about it.

After about the 86th transient test, the instruments
reported the presence of a radioactive gas in the coolant water
that proved to be I-131. The steel cladding of a rod had sprung a
pinhole leak. It was a minor episode, and the tests continued.

On February 27, 1968, an unplanned reactor excursion
occurred while operators were approaching criticality for the
next test. The operator scrammed immediately, and the power
started falling four seconds later. Self-limiting mechanisms had
worked. In the search for the cause, the scientists discovered
how an operator could select the wrong speed for withdrawing a
control rod. It was possibls for one of the control buttons to
remain partially depressed. 9

Somewhat abruptly, the June 1968 Quarterly Report announced
that the SPERT-III reactor had completed the essential parts of
the Oxide Core program and that budget limitations required
suspending the program. The AEC's Headquarters controller, John
Abidessa, described for SPERT managers a budget shortfall and
told Warren Nyer that a choice had to be made between the
proposed Loss of Fluid Test (LOFT) Reactor and part of the SPERT
program. The impact fell largely on the SPERT-III program; funds
were not available for both. The reactor was deactivated, but not

76Quarterly Progress Report, IDO-17097, March 1965, p. 7-
10. See also quarterly report IDO-17260, March 1967, p. 4-6.

77Quarter1y Progress Report, IDO-17271, September 1967, p.

78Warren Nyer, July 22, 2009.

79Quarterly Progress Report, IDO-17289, June 1968, p. 1.
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decommissioned. Should funds eventually materializg0 Phillips
wanted the reactor ready for work on short notice.

Funds did not materialize. Among other experiment ideas,
natural convection studies were not undertaken at SPERT-III. The
building was used for a few months in 1968-69 for the non-
radioactive testing of components from the Loss of Fluid Test
facility. DOE decommissioned the reactor in the summer of 1980 so
that its %Eilding could be re-cycled for another kind of project
entirely.

PART EIGHT
RECYCLING SPERT-III BUILDING FOR WERF PROGRAM

When historians began in 1997 to conceptualize the broad
historic trends influencing the activities, research, mission,
and programs operating at the INL during its first f£ifty years,
they proposed that "remediation of waste" be identified as the
most recent of those trends. Its emergence, they suggested, might
be marked at 1970, the first year of the national Environmental
Protection Act. It was also the year that the NRTS ended the
practice of burying plutonium waste gﬁom Rocky Flats, Colorado,
in favor of storing it above-ground.®“The original name of
NRTS's solid waste depository, the "Burial Ground," changed that
year to Radioactive Waste Management Complex (RWMC), symbolic of
a growing "environggntal conscience" and new approaches to
radioactive waste.

80Quarter1y Progress Report, ID0-17289, June 1968, p. iii;
Warren Nyer, July 22, 2009. For a summary of E-Core results, see
R.K. McCardell, D.I. Herborn, J.E. Houghtaling, Reactivity
Accident Test Results and Analyses for the SPERT III E-Core -— a
Small Oxide-Fueled, Pressurized-Water Reactor, IDO-17281 (Idaho
Falls: Phillips Petroleum Company, 1969.)

81C1yde Toole, personal telephone communication, October
29, 2009. J.L. Bogue, Recommendations for Potential Energy
Conservation at SPERT III Facility, RE-A-82-063 (Idaho Falls:
EG&G, 1982), p. 1.

827he Arrowrock Group, A Historical Context and Assessment,
p. 172-173.

83 Name change: Stacy, Proving the Principle, p. 203.
"Environmental conscience": J.D. Dalton, H.A. Bohrer, and G.R.
Smolik, Performance History of the WERF Incinerator, EGG-M-36687
(Idaho Falls: EG&G, circa 1988), p. 1.
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From the vantage point of 2010, it appears that this
contextual theme has been highly justified and continues in full
flower as of 2011. In the Concept Plan report detailing this
theme, the historians noted that:

Resource expenditures at the INEEL in the 1990s are
dominated by the prevention of waste, the cleanup of waste
sites created in the past, and research into better ways of
handling waste, eliminating waste, reducing waste,
transporting waste, and transforming waste from one form
into another.

Some of the expenditures sought to reduce the large volume
of radioactive wastes being sent for disposal to the RWMC. This
effort gave the SPERT-III building its second life. During the
1970s, the building had been vacant, the reactor vessel resting
quietly in its pit.

During that decade, federal and state regulations governing
the disposal of hazardous and radioactive waste became more
complex and comprehensive. It was increasingly difficult for
NRTS/INL managers to feel confident that they would be able to
open new waste disposal sites at the RWMC. Land area at the
existing facility was running out, but waste strggms containing
low—-level radioactive hazards continued to flow.””“One way to
extend the life of the facility was to reduce the volume of the
waste. For that, INL needed to research and dggelop techniques
that would be safe, efficient, and effective.

84The Arrowrock Group, A Historical Context and Assessment,
p. 29.

85rhe Nuclear Regulatory Commission defines "low level
waste" to consist of items that became radioactive because of
exposure to neutron radiation. The degree of radioactivity may
range between levels just above natural background to very high
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