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40th Anniversary Commemorative Publication

THE OAK RIDGE GASEOUS DIFFUSION PLANT

—

B0 years ...
An enriching expeérience”

The Souvenir/Memento Subcommittee of ORGDP’s 40th Anniversary Celebration
Steering Committee gratefully acknowledges contributions by the numerous employees and
retirees which made this publication possible. Special thanks go to Vickie Conner for sharing
her talents in putting this publication together and Barbara Lee for designing the anniversary
celebration logo.

 CPEAA Y AOFE i AT K Y At v e iy 7 03 R X Sl i > B Sy APy T e T Y S, L« T



Contents

Page
The Celebration .......................... 2
“From Swords to Plowshares ... "............ 10
The “K-25 Plant™ .. ............ ... .00 ..., . 14
Memories..........iiiiiiiininernnnnnnnns 20
Technology Advances . ............ e, 23
ORGDP Leaders . . . Past and Present. . .......... 28
VIPVisits . ......... .00, 31
ORGDP ... TheTown ..................... 35
Just Remimiscing . ......................... 43
People: Awards, Committees,etc. ............ 56
Beginning of The End ........... EEERERRRR 69
ORGDP Milestones ........................ 70

e A IR St I Yeb AL 7 2 SRR o LI NS SR AT AP ST (1 A/ M st L O AR SIS DI WL 7364 A= G ST AK S Pt



PROLOGUE...

Forty years ago our government brought farth at Oak Ridge, Tennessee, a
new city, conceived in secrecy and dedicated to the proposition of ending the
great war. Today, the city still stands as a beacon of hope for all mankind.

— At ORNL through research and development for a better world

— At ORGDP through the separation of U-235 for a cleaner world

— At Y-12 through the nuclear weapons producﬁon for a safer world

May today’s secrets be tomorrow’s prosperity and may Oak Ridge remain

the energy capital of the world.
—Albert Lively, ORGDP

Security Inspector
April 1985
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The ORGDP 40th Anniversary Committee
first met on
December 14, 1984,

to begin planning for a celebration.

“In February 1985, ORGDP will reach its 40th year of operation. This
represents a milestone in our history that should be commemorated in some way. . ..”

‘W. F. Thomas,
Plant Manager

Tw 22-member steering committee was composed of representatives from each division as well as the
ORGDP Retirees’ organization and chaired by Ruby Miller, manager of ORGDP’s Public Relations Office. One
of the Committee’s first tasks was to initiate a contest whereby employees could “suggest a theme/slogan in ten
words or less” for the celebration. Out of the 134 entries submitted, the committee chose the slogan, “Forty
Years — An Enriching Experience,” written by Floyd Hipshire of the Engineering organization. For submitting
the winning entry, Hipshire was given a camera. ©

Steering Committee members were divided into the following subcommittees to coordinate celebration

plans:

Recognition/Awards - - Gladys Manis, Ted
Wagner, Joe Jennings

Video Programs/Film - - Sandy Davis, Ruth
Cary, Bobbye Curtis, Tony Heitzman, Rick
Forbes, Esther Case

Exhibits - - Brenda Norvell, David Rupert, Ann
Trotter, Doug Stephens, Beverly Anderson,
Dick Moss

Souvenir/Momento - - Lola Byrd, Warren Bass,

’ : Ruth Cary, Frank Strang, Jimmy Qualls,

ORGDP 40th Anniversary Celebration Steering Committee Kathy Moore

Publicity - - Ruby Miller, Brenda Norvell, Ann
Trotter

Audio Tape - - Ted Wagner, Frank Strang, Doug
Stephens, Ruth Cary

Refreshments/Decorations - - Lola Byrd, Luila
Bartholomew, Kathy™ Moore, Gladys Manis




Ithough February 21, 1945, was the

date ORGDP first produced enriched
uranium by gaseous diffusion, the committee
set March 21 as the date for the fortieth anni-
versary celebration in order to have adequate
time to plan and prepare for such a gigantic task.

xhibits were displayed at the ORGDP
Cafeteria and at the American Museum
of Science and Energy covering the forty-year

rericd. A commemorative =Sk :
The Exhlblts - “That's me!”” Emil Fortunato
video Program Was _ vt Rey Greene

prepared covering

forty years of uranium ennchment
at the ORGDP.

The program was humorous as well as serious.

he committee decided to prepare a commemorative book to be filled with photos as a souvenir for each
employee and each retiree. inputwas solicited from each division®n the plant.

he celebration was publicized in several local newspapers as well as the Energy Systems News and on
local television stations. Tape recorders were placed in various plant areas to enable employees to record

stores and share reminiscences; our retirees were also afforded this opportunity.

'l‘he committee decided that since we were
; celebrating ORGDP’s birthday, we should
k serve birthday cake. Cafeteria Manager, Reva Day,
B and her staff worked closely with the Refreshment
Committee in coordinating this effort.

T’m Fortieth Birthday Celebration program
participants included W. F. Thofnas,
ORGDP Pilant Manager; Ken Jarmolow, Martin
Marietta Energy Systems President; Joe LaGrone,
DOE/ORO Manager; and Roy Pruett, Mayor of the
City of Oak Ridge. Plaques were presented to the
B oldest living retirees, W. A. Ashbrook and J. T.
Plant Manager, W. F. Thomas, recognizes Murray Hanig. Veasey. Both were born in August 1892 and both

retired in September 1957. Murray Hanig was
recognized as the employee with the longest
company service. Hanig’s company service date is
" August 29, 1942.
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Forty-eight
~employees were
recognized for having

. 30 or more years
Vocal Trio of Lost Chords-Band —  of company service.
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L. L. Anthony,Jr S. B. Harris W. T. Northeutt, Jr.
E. F. Babelay B. E. Heidle J. A. Parsons
E. J. Barber B. P. Holbrook R. L. Payne

R. E. Barringer P. W. Honneycutt R. L. Poteet

C. R. Calloway T. Hope L. G. Rowland
V. H. Carpenter D. B. Janney J. Sawicki

E. B. Carter, Jr. T. E. Koprowski K. A. Sells

E. R. Cary W. S. Lenihan J. C. Shinpaugh
N. C. Crutcher S. A. Levin & J. A. Smith
H. J. Culbert J. K. Lowery M. R. Stokes
C. H. Dowdy M. I. Lundin ~ L. R. Thackston
J. Dykstra G. J. Marrow R. J. Thomas

l. C. Flanders T. L. McCreary T. C. Trusley

J. Foster G. H. Miller G. Turner

V. P. George B. E. Mitchell J. R. Waddle
M. S. Ginsberg K. N. Moore J. M. Young

Tle celebration, held in the Auditorium and Cafeteria of
Building K-1002, was a happy reunion for more than 500 retirees
who “returned home’” one more time. The party mood was
accented by the music of the Lost Chords Band which.is made up
of retirees. Band Member Joe Kelly, an ORGDP retiree, composed
a special song in honor of the occasion:

“Thanks For The Memories”
(by Joe Kelley)

Thanks for the memory,
Of riding cattle cars to work
Being trampled by some jerk.
We pushed and cussed
And fumed and fussed,
---- And sometimes lost our shirt; . e e e
But we thank you so much.
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Thanks for the memory,
Of rationed tires and gas
And mud up to our - - ankles.
We stood in lines for hours at times
Not one we dared to pass,
And we thank you so much.

Thanks for the memory,
Of work inside a cell
It sure was hot as hell.
Sometimes we’d almost choke
On leak detector smoke

But we thank you so much.
- S &‘ “ ‘ H

K-25, you've stood tall and proud
for forty years;

You and your people helping to
keep our country strong.

We built you with blood, sweat and tears—
yes and most of all patriotism.
And without an Environmental Impact Document!!!!

he

-
) Most of us had brothers and sisters and
We could hardly spell environment and

the only impact we were concerned with
was the impact of our bombs and
torpedos on the Nazis and Japs.

friends in those ‘‘far away places with
strange sounding names’’

Like Guadacanal, Saipan, Guam, Anzio--
And we had a gut feeling that
whatever we were doing here at K-25
would hasten their return. 1t did!!

Thanks for the memory,
Of a thousand pretty girls
In ponytails and curls.
In coveralls and tight fitting jeans.
They all looked like movie queens
And they did their part.

Thanks for the memory,
And in the end if DOE
Decrees that you must go.
It won’t be very smart but you’ll five
within our hearts
And we thank you so much.
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Congratulatory greetings were received from

— Ralph Donnelly, Manager of the
Paducah Gaseous Diffusion Plant
and a former ORGDP employee

— Lamar Alexander, Governor of Tennessee

— Marilyn Lloyd, Member of Congress from Tennessee

Proclamations were presented by
-Roy Pruett, Mayor of
the City of Oak Ridge,
and Ken Yager,
Roane County Executive.

‘Roane County Executive, Ken Yager,-presents proclamation-to ORGDP plant - manager, -
Bill Thomas, as several Roane County residents ook on.
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Telegram . ..

PROCLAMATION

WHEREAS, on February 21, 1985, the Cak Ridge Gaseous Diffusion Plapt
marked its 4Q0th Amiversary as an et‘ticient, continuous supplier of enriched
uranium for power reactors in this country and abroad; and

i h anniver-
v tulations on the 40t iver-
sacisng;athe Oak Ridge Gaseious lefléSlon
joi both employees an
lant. | join all of'you,
fetirees, in celebrating the four decades of

HHEREAS, the Gak Ridge Gaseous Diffusion Plant was built during
World War II as part of the U, §, Government 's "secret" Manhattan
i d e d had as jtg riginal mission the production of enriched u
llent service that the ORGDP has prOVh | Ration's nuclear weapons program; anc
xcellen . : iche

'fo improving the quality of life. Thg e:irllities

uranium from Oak Ridge has allowed l}'t at
all around the world to supply electricity

WHEREAS, to commemorate this historic e
Systems is planning a birthd,
“and retirees on

ay celeb
March 21, 1985; and

Project ang
raniun for use in the
WHEREAS, thro the years a transition of great significance has
taken place; ORGDP's Production emphasjs has gradually changed from defense

gmgram usélee to peaceful applications w prirarily by

ustry; an
onable cost and in an environmen'tally §a;‘le
:::mer Let us face the future pf thls irl"lgf
ment enterprise with the determination ,

the nuclear power in.

regardless of what tomorrow’s technology

y through ii:s role as a center for uranjum enrichment, the
ORGDP is contributing to the nation's efforts to conserve its nonrenewable re.
sources, such as natural gas and 0il, and to decrease its dependence on for-
eign imports; and
le of
: nd talented peop VEERELS, the City of Gak Ridge 13
brings, you, the g'cljlolglaay a major role.” the Oak Ridgs Gassous Diffussen poariol
East Tennessee wi
Marilyn Lloyd, Member of Congress

proud of

Diffusion Plant, both to the
conservation of the nation 'S renewable resources
vital and enduring part of this City's history,
NOW, THEREFORE, BE IT RESOLVED BY THE Mayor AND MEMB
RIDGE CITY COUNCIL that the week of March 18.22

ERS OF THE OAK
+ 1985 be proclaimeq

the contributions made by
cause of world Peace and to
» and considers the facility a

0AK RIDGE GASEQUS DIFFUSION PLANT WEEK
in the City of Oak Ridge, Tennessee, and that al] citizens be calleq on to
Join in the observance of this special time for paying tribute to the Qak
Ridge Gaseous Diffusion Plapt and its dedicated exployees,
IN WITNESS HHERBoFaI
Seal of the Cit

’
Yy of Cak Ridge
teen hundred and eighty.five,

State of Tennessee

A bt

tnited
and the
. ofwwawsz?w%
hart of the ST, ) mke O wish Yoo
vital part Of T o 1‘;‘?;5&,,5.1
States. ‘for“’"eef‘;‘;n"f‘i'fofall in the &
8 ticn. S5
of operd for suece
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mail message . . .

#On behalf of all the employees at your sister plant in Padu-

cah, and especially those of us who are ORGDP alumni,
congratulations on your plant’s 40th anniversary. I wish | could be
there to share in the festivities and the telling of old ‘‘war stories”
that this occasion is sure to bring out!!”

“Have a piece of cake for me (preferably chocolate!} and
save me a showing of the “ORGDP — 40 Years — An En-
riching Experience’” videotape for my next visit to Oak Ridge.
“Again, congratulations!!”’
Ralph Donnelly
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“In the beginning . . ..
from swords
to plowshares”

. . and they shall beat their swords

into plowshares . . . . (Isaiah 2:4)
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n January 1942, soon after the be-

ginning of World War 1I, Columbia
University scientists made the first small-scale
separation of uranium isotopes by the gaseous
diffusion process with the apparatus shown.

Analyses, showing the separation had
been accomplished, were performed at the Uni-
versity of Minnesota. This long-distance collabo-
ration proved that uranium isotopes could be
separated by diffusion.

Wthin a year, under the stimulus of an all-out war, scientists at Columbia and other universities had
enough information on gaseous diffusion to show that production of large quantities of uranium-235 was

possible. At that time, the Carbide and Carbon Chemical Company, later Union Carbide Corporation, was called

in. On January 18, 1943, a contract to operate a
gaseous diffusion plant and to provide engineer-
ing @nd research help was signed by James A.
Rafferty for Carbide and Lt. Col. K. D. Nichols
for the Manhattan Engineering District. The
scope of this contract was expanded many times
by the U. S. Atomic Energy Commission (now
the Department of Energy) and Union Carbide
Corporation.

Union Carbide was brought into the
atomic energy program because of its
experience and expertise in the chemical and
metallurgical fields, and because of its important
contributions to the atomic energy program
prior to the Government contract. The Corpora-
tion served as operating contractor for the Oak
Ridge Gaseous Diffusion Plant from its startup
in 1945 until April 1, 1984, when Martin
Marietta Energy Systems, Inc., became opera-

ting contractor.

11




In May, 1943, a Special Engineer Detach-
ment (SED) was formed by the Commanding
General of the Army Service Forces to help
provide essential technical personnel for the
Manhattan District. The first roster consisted of
334 enlisted men. By September 1945 the roster
had increased to 1,257 enlisted men.

In the fall of 1943 a recruitment program
was begun at colleges and universities to line up
draftable men for assignment to the SED. The
men in the SED came from every state of the
union and represented approximately.300 colleges
and universities.

Party time for the SED boys

On their release from the
Army, many SED men elected to
return home; however, many re-
mained as civilian employees at
K-25. Among those who remained
at K-25 after discharge from the
Army were: Larry Allen, Mike
Bartkus, Sy Bernstein, Bruce
Bogardus, Buford Carter, Don
Burton, Raimon Eby, Bob Dyer,
Ernie Evans, John Farquharson,
Jay Foster, M. Herskowitz, Bob
Higgins, George Jamieson, George
Job, V. H. Kiplinger, Ted
Kwasnowski, Gordon Lindner,
Ralph Morang, Larry O‘Rourke,
John Pashley, Ed Powell, Ted
Rassler, Howard Preuss, Gene Roy,
Harold Shnider, Gordon Smith,
Herm Snyder, Stan Stief, Ed
Sternberg, Bill Tewes, Dick
Thomas, Al Tuholsky, Neison
Van Wie, Walt Wendolkowski, and
Bob Winsbro.

12 Sunday afternoon at the barracks
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This certificate was awarded to the Special Engineer Detachment by
Henry Stimson, Secretary of War, on August 6, 1945, in recognition of
its contribution “to the successful conclusion of World War 11.”
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The “K-25 Plant™ . . .
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Masons pouring slabs for K-256 U

Tle ORGDP is located on a 1,500-acre

tract of land bordered on the west by

Péplar Creek. The eastern edge of the Plant
once encompassed a portion of the Wheat
community. ORGDP is often referred to as
“K-25,"” which was the Plant’s wartime code
name and the name of its first gaseous diffusion
process building. Ground was broken for the
K-25 Building in September 1943. Less than 17
months later the first enriched uranium was pro-
duced by the gaseous diffusion process. In
August 1945, the K-25 cascade was in full

operation, At that

time, about 10 percent

of all the electric
power generated

in the United States

was required

to operate the K-25 cascade.

W1en Carbide accepted the contract to
operate a gaseous diffusion plant, it

also agreed to perform certain research, de-
velopment and consulting services. This in-
cluded management of the gaseous diffusion
barrier development and production program
under the direction of Dr. George T. Felbeck.
in December 1947, the barrier plant and ura-
nium hexafluoride feed plant began operation.

RGDP’s process buildings--K-25, K-27,

K-29, K-31, and K-33--and the auxiliary

and support buildings cover about 640 acres.

The ORGDP -represents -a- capital investment of

about $1.3 billion; however, the current replace-
ment cost would exceed $6 billion.




Built during World War | as part of the United States Government’s “‘secret’”” Manhattan
Project, the plant’s original mission was to produce enriched
uranium for use in the nation’s nuclear weapons

program. The future of atomic
energy became

a legislative
concern with

the war’s end.
Thus, on January
1, 1947, the
newly created
Atomic Energy
Commission
(AEC) assumed
the responsibili-

ties and obliga-
tions held by the

Manhattan —_—
Engineerin sBigg
g g BestKeptSecret li§
District at the Hidden At CEW
Clinton SEEDEREE
Engineering b
Works (CEW). £

,l
]

I;l'{

i:. ..

The Oak Ridge
area then came

i
j

under civilian : R N Bomb Vaporizes=:
authority, and A;"(t,eeS:lT OﬁzInTest;___-?:g?;'_fl_:—-;__

the peaceful
applications of

nuclear energy
became the

primary concern
at the ORGDP.

COHSTI’UC-

tion of
the Paducah
Gaseous
Diffusion
Plant was

begun in December 1950 and the Portsmouth Gaseous Diffusion Plant in September 1952. Many
key personnel for both plants were trained at the ORGDP.

I'hé first shipment of enriched uranium under thé Atomiic'Enérdy Comrhission’s Civilian
Applications Program (CAP) was made in September 1956. By early 1962, the gaseous diffusion
plants had shipped approximately one million pounds of uranium for CAP use.
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Remember the
portal lines?
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Portal 4

Employees
entering
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Memories . . .
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Y ety

raphy has played an important roje
operation

Emission Spectog
during ORGDP’s 40 vyears of
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Memories . . .

Some will remember the K-633 Test Loop

ORGDP has an Air Model Test Facility

TR TR,
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Enrichment technology
and other advances-. . ..

23



Gas Centrifuge . . .

in the early 1960’s, ORGDP began experimental work on gas centrifuge as an alternative uranium enrich-
ment process. (The first gas centrifuge machine had been operated in 1934 by Jesse W. Beams at the University
of Virginia.) After several years of successful research, development and demonstration of the centrifuge tech-
nology at ORGDP; in 1977, President Jimmy Carter announced plans to build a full-scale production plant near

Portsmouth.

ORGDP continued to
have a key management role
related to construction of the
Gas Centrifuge Enrichment Plant
and training of Goodyear em-
ployees to operate the facility
once it was completed. Staff also
continued their research and
development of advanced, even
more efficient, centrifuge
machines.

Toll
Enrichment . .

In 1969, DOE’s Toll
Enrichment Program was begun
to provide uranium enrichment
services to customers in the
United States and in several for-
eign countries. To obtain the
enrichment service, a customer —
usually a utility company —
negotiates a contract with the
DOE.

The customer purchases
natural uranium in the form of
uranium hexafluoride and ships
it to the gaseous diffusion plant.
After it has been enriched in the
U-235 isotope to the desired
jevel (about 3 percent), the uran-
jum is shipped to the customer
or to a designated fuel fabrica-

tion facility.
24

(I to r) Ernie Evans, Ed Babelay, Jesse Beams,

Paul Vanstrum, Bill Wilcox

The customer pays a pre-
set fee or “‘toll’’ to cover the cost
of the enrichment service. This
activity had generated more than
$13 billion in revenues for the
United States Treasury by 1985.
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CIP/CUP ...

Placement of the last CIP/CUP converter in the K-33 process building was a reason to celebrate in 1981. Through
the cascade improvement and uprating programs, new equipment and barrier were installed at all three diffusion
plants, improving their operating efficiency and increasing the U. S. uranium enrichment capacity by 60 percent.

25
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AVLIS is victorious . . .

In its continued quest for more economical energy efficient uranium enrichment methods, DOE author-
ized an extensive research and development program on advanced isotope separation technologies in the 1970’s.
ORGDP staff were involved in R&D work on the Plasma Separation Process, the Molecular Laser Isotope Separa-
tion process and the Atomic Vapor Laser Isotope Separation (AVLIS) process. In-1982, AVLIS was selected
over the other two processes for further development and demonstration. At the same time ORGDP staff were
continuing their lead role in the gas centrifuge area through development of advanced gas centrifuge (AGC)
technology.

Due to changes in the world market situation which reduced its enrichment revenues, DOE announced
in 1984 it could no longer continue to support both AVLIS and AGC. The two advanced processes were put
into competition with each other to determine which would be “the process of the future.”

In June 1985, AVLIS was announced as the winner of the competition. The process is being developed
jointly by staff at ORGDP and Lawrence Livermore National Laboratory in California.

26







ORGDP Leaders . ..
Past and Present

28
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ORGDP’s Plant Managers

During its 40 years of operation, the ORGDP has
had seven plant managers. The first ORGDP plant
manager was Clark E. Center* who served in this capacity
from 1944 to 1947. Center was plant manager at the time
of President Franklin D. Roosevelt’s death on April 12,
1945, when Harry Truman suddenly became President
of the United States. President Truman approved
use of the atomic bomb on Japan during World
War 1i. Following the bombing of Hiroshima on
August 5, 1945, and Nagasaki three days later,
the Japanese surrendered.

*Center died May 31, 1985.

1948 _ ig’fsl(l)mes

Wlliam B. Humes became plant manager in early
1948 serving in that capacity for the next two

years. He was followed by A. Paul Huber who served as
-the. plant- manager for the next ten years (1951-61).

'A. Paul Huber
1951 - 1961 2




In early 1962, Robert G. Jordan became
plant manager, serving ten years in that capacity.
In 1972 Robert A. Winkel transferred from the
Paducah plant to serve seven years as ORGDP’s
plant manager. In early 1980 Kenneth W.
Sommerfeld was promoted to the level of plant

ol

manager. About two vyears later the current
plant manager, William F. Thomas, transferred
from the Paducah Plant to become ORGDP’s
seventh plant manager when Sommerfeld
— - -became a vice-president of Union Carbide’s

Nuclear Division. %
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ORGDP visited by Presidents,
Senators, Congressmen and

top Company,
Atomic Energy and Department
of Energy officials . . . .. |
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President Carter and Senator Gore are shown wit!
company officials
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ORGDP employee
President Carter

s waiting for a look at

More employees line up to see President Carter
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Tennessee legislators visit ORGDP

Congressional Representatives Lloyd and Sasser and Senator Baker are shown with
Union Carbide Nuclear Division President Roger Hibbs

visited ORGDP
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Union Carbide Chairman of the B
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Atomic Ener )
Commissioner Dixy Lee Ray
visits ORGDP
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DOE Secretary Donald Hodel,
thil'd fl'Om left, inspects first cylinder of enriched

UFg produced in the Centrifuge Plant Demonstration Facility in 1983. With
him are Nuclear Division President Roger Hibbs; Robert Hart, manager of

DOE-ORO; and J. Robert Merriman, then Enrichment Technology Manager.
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r this Central Control Room scene
from left are John

Remembe
Bob Newton, and

in the 1940's? Shown
Clark, Mary Lou Rader,
Toni Carpenter

“jooke '

...and our ﬁrst 2
looked like this K-25 ambulance
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The K-1501 Steam Plant
looked like this
in 1945
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Health Physics employees responding to
radiation alarm drill

Our electrical

linemen at work
in 1945.




Y T S WO, o v
iy . ey

LY

At the time of its completion in early 1958, the ORGDP’s water tower

was the highest in the world at 367 feet, 5% inches. It iS 46 feet in
diameter and holds
400,000 gallons of water.

Anyone remember seeing these three-wheel
scooters about the plant?
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in 40 years.
a factor of about
desk calculators

ORGDP computing facility has come a jong way
Our computing power has increased by
2 trillion over the manually operated
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A view of
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How many of you remember when the process area was composed of 90 percent women workers?
There were women sitting in front of every. panel board all the way around the U. In all of the line recorder

stations there were women. Boy, those were great days!

Do you remember when the Cafeteria stayed open 24 hours a day and the rolling canteens came
through the U? Do you remember when the process area was fenced off and there was a guard at either end,
one on the north end and one on the south end?

Do you remember Willy the bug man, the plant exterminator? Now, the bug man was kinda short,
rotund and had a toothless grin. He knew everybody in the plant and everybody knew him as the “bug
man.” He never met a stranger. It was a hot summer day and a guard had been standing at one of the
portals out in the sun all day, sweating up a storm. He got on the bus to inspect the badges and came upon
Willy. The guard said, “Bug man, wouldn’t you like to be a guard?” The bug man looked up at the guard
and said, “No sir, mister guard. It’s bad enough just being colored.” The perfect squelch. The guard
continued to inspect the badges and left the bus without uttering another word.

S

| was an Army engineer at K-25 in 1945 and 1946; following that | became a civilian employee of
K-25 until 1961 when | was assigned to Y-12. 1 lived around the clock with the Production Division in the
early days. | remember the K-25 startup period as a gigantic accomplishment including rapid technology
growth, amazing engineering, construction, and procurement activities which progressed at a pace that
could not possibly be matched in today’s society of regulation, budget debates, and much reduced indust-
rial resources at our disposal. :

As a Gl, | can recall endless hours of vacuum testing, charging cooling systems, preconditioning, and
testing and testing, and finally production operation. For the most part, everybody worked hard. Later we
got involved with development, and then the operations of new facilities such as K-29, K-31, and K-33.
During all of this, we worked hard for competetive operation of the Power House, along with the Oak

Ridge electrical distribution system.

Those were exciting times racing around the operating floor on bicycles. There were fun times,
too — softball games, picnics, Christmas dances, fish fries. K-25 is a source of many cherished memories and
friendships for me and my family. Forty years, no it can’t be that long.

— H. G. P. Snyder

Remember when MAN Laboratory was operating in the old
powerhouse building?
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One of the weirdest things

Remembel' Whell that ever happened to me was back
: during the days of the great big sta-

the K-25 Slte tion wagons with lots of chrome

d d and big, expensive wire wheels. |

lOOked e thlS? parked in the parking lot out in

front of the plant one day, went in
my office to work, and came out,
running late as usual, to go home; |
got a few feet from my car and
noticed the thing was setting on its
axle. There wasn’t any back wheel.
The people behind me thought it
was the funniest thing they had
ever heard of. | was not too amused,
especially when | discovered that all
the lugs on the left wheel were
loose. | drove home that afternoon
on “the spare with just a very few
lugs holding it on. Some asked,
“Well, how in the world did you get
home?’’ “’Very carefully,” said I.

— Bobbye W, Curtis

A story about Ed Pluhar that comes to mind was when his office was located upstairs above
Clarence Larson’s office when Larson was Y-12 Plant Manager. A very good cook, Pluhar invited me over
for lunch one day. He cooked cabbage with ham hock in his office, and it smelled the place up a bit, but we
had a very good lunch. About a week later | learned that Dr. Larson had a problem in his office. His secre-
tary said that the rug had mildewed, creating a terrible stench in his office; therefore, he was planning to
have a new rug installed. It was finally determined that cabbage odor had saturated the carpet when no mii-
dew was found. After the true story was revealed, Ed’s office was moved rather quickly to the Y-12
Warehouse.

During the time Bill Humes was K-25 Plant Manager, | was working in Process Maintenance. We
were helping get cells onstream and Humes called me up to the office. Bolinger, my boss, was on vacation,
and it was just before Christmas. Humes said, “‘Winkel, | want no Christmas parties.” We were pretty busy
at that time and Christmas parties were not even on our minds. He had his back to the door leading into the
hallway and did not see someone dressed in a Santa Claus suit walking down the hall. | said, “Bill, does this
rule go for the Ad Building, too?’’ He said, ““You better believe it.” | said, “Well, Santa Claus just went by
your door.” He jumped up, went out into the "hall and Santa Claus, better known as Ed Pluhar, was
instructed, in no uncertain terms, to get out of that red suit.

— R. A. Winkel
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| came to K-25 in 1972 from the Paducah
Plant. | was Operations Division Manager until |
retired in September 1984. Shortly after | came to
K-25, one day an operator who was needing some
cigarettes and didn’t have correct change, climbed
onto a straddle carrier used to move 30,000-pound
cylinders, and drove up to the Ad Building. He parked
the straddle carrier with its engine idling opposite the
Plant Manager’s office. Needless to say, the roar of the
engine and clanking of the idle gear disrupted the pro-
ceedings in the Plant Manager’s office as well as those
in that vicinity.

Can you imagine receiving a telephone call
from an irate boss and trying to visualize what he was
saying? Needless to say, a similar incident never occur-
red again.

— A.J. Legeay

AR

In the 1950’s an employee in the Shift Opera-
tions Department bought a new Volkswagen; he came
in bragging about his gas mileage. A group of his co-
workers decided to play a little prank on him. Each
week they added about a pint of gas to his tank: they
did this for about two months. He raved about get-
ting 40 or 50 miles per gallon of gas; however, at the
end of two months, his coworkers decided they
would begin taking a pint of gas out each week. Of
course, his gas mileage began to go down, and he was
upset about it. He subsequently took his car back to
the Volkswagen dealer and had it checked over. They
found nothing wrong with the car. Nevertheless, he
became so frustrated and dissatisfied, that he traded
in his Volkswagen and bought another car.

AN

| spent 34 years at K-25, all of
it in the Operations Division. Just
prior to my being assigned as area
supervisor at K-32, Bill Hartman, who
was in charge of the Shift Superintend-
ent’s office told me he was going to
give me a little advice. He said, “Now
when you go over there, you're not
going to know a damn thing. Tell your
crew to get the place cleaned up and
that will give you about two weeks to
figure out what'’s going on.”

- —W.B~{Bill) McCluen

Remember when K-33
was manned by

3 1/2 operators?

-\

| hired in with Union Carbide on January 15,
1945, and retired after almost 38 years on
November 1, 1982. | worked in several different
places but most of the time was spent in the Opera-
tions Division in the old Coded Chemicals Depart-
ment. My last ten years | worked in the Barrier Plant.
I can say that all of the time | spent at K-25 was very
enjoyable.

One of the funny things that happened to me
was early in my employment. | was single and met a
young girl on the operating floor with whom | made a
date for a couple of nights later. That afternoon as |
was leaving the plant, | saw a girl and thought it was
the same girl that | had made a date with; | told her
that | would see her tomorrow night at the dormitory.
I later discovered | was talking to her twin sister. On
arriving at the dormitory on the appointed night,
there sat my date and her twin sister in the lobby; |
was very surprised to be seeing double.

—J. E. (Jim) Rogers
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Doris Shell, who had been at Central Employ-
ment since about 1949 or 1950, relates that when
Central Employment was located in Clayton Hall,
they frequently received mail .addressed to Mr.
Clayton Hall; after moving to Charlotte Hall, mail
began to arrive addressed to Mrs. Charlotte Hall. In
completing an applicant blank, some applicants
would respond to the blank labeled sex, — sometimes;

once in a while; or frequently. If marital status was

not in their vocabulary, they would write down
“don’t know,” For extracurricular activities, one per-

son responded: /I am married and enjoying every

minute of it.”

Once in the early days | was
on the cell floor of the K-25 Building
reading some numbers on a machine
when a man in the pipe gallery above
decided it was too far to go down to
the bathroom, so he just proceeded to
urinate into the insulation of the pipe
gallery. As it trickled down to the cell
floor below, it hit me on my shoulder
and on the sleeve of my sport coat.
That was the first time that | was lit-
erally peed on in my life.

— Bill Schimmel, Auditing

48

R-25 employment
was located south
- of R-1001-A wing
where the Portal 2
building now stands

Have you ever seen Rod Shaffer at a loss for
words? Shove a microphone in his face some time
and see what happens. Rod did tell one funny story.
He and the late Joe Marshall worked together in New
York prior to coming to Oak Ridge. Joe was transfer-
red to Oak Ridge before Rod was. Joe, who liked to
drink rum, telephoned Rod and asked him to bring
him some rum when he moved down to Oak Ridge.
Rod said, “Sure, how about a couple of fifths.” Joe
said, “Hell, no, | mean 25 or 30 fifths.”” Well, Rod
packed many bottles of rum in with his furniture.
He said that when the moving men picked up dressers
and chests, they gurgled.
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I hired in with Union Carbide in 1951 in the Communications Division at K-25 and worked until
June 1976. | worked in an old building up town which was replaced with the new Federal Building. We
were subsequently relocated underground in the new building.

| ' was called in to work one Saturday; on that day we experienced one of the most frightening sky
jackings in the history of American aviation, that of Southern flight No. 49. At one time the sky jackers
threatened to crash into the building where | was working if their demands were not met. We could hear the
plane as it flew over Oak Ridge. It was a scary time but, thankfully, God saw fit to spare Oak Ridge.

When the Government began selling the cemesto houses, ours was the first one financed through the
K-25 Credit Union. | am enjoying my retirement; however, as | look back | am thankful for my time with
Union Carbide.

— Gladys Rollins

| came to ORGDP in 1944, |
wouldn’t take anything for my 41 5E
years here. Of course, the first days
were sort of hectic; there was the i
mud, homesickness, and some bad :
times, but lots of wonderful times. |
really would like to start at the begin-

ning and do it all over again. Looking i ._'_ o
back, | see | had some of the best AT ! E
times | ever had in my life in those ;
early days. ‘
— Ruth Cary >

. . . Safety awards were
displayed at the cafeteria

| came to ORGDP in 1947, and feel these
have been good years. | have enjoyed my association
with my coworkers and have been quite happy during
my years at K-25. When the public became aware of
the true Oak Ridge story, my family in Memphis
thought | should be frightened to work in such a
place. | feel K-25 has an excellent safety record, and |
have never been frightened. In fact, | am 59 years old,
in excejlent health and look forward to retirement
soon.

| thoroughly enjoyed working on the 40th

anniversary committee, renewing some acquaint-

ances and uncovering lots of incidents | had almost

forgotten about. | look forward to our 50-year cele-

- e = - . . - .. — bration with optimism. — Lola Byrd
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| worked at both K-25 and Y-12. | helped start up the first uranium separation plant in the world
at Y-12. | was living in Opal, Virginia, and working on a secret mission for the U.S. Army Adjutant General
when | was asked in early 1942 to go down to Tennessee to look over a site for the building of three plants.
| looked the site over and returned to Virginia; my report to the Adjutant General was favorable. General
Leslie Groves and his committee subsequently visited the Oak Ridge area and approved the site.

| was directed by the Adjutant General to return to East Tennessee and hire in with Tennessee
Eastman. Thus, in May, 1943, | was hired by Tennessee Eastman 1o work at the Y-12 Plant. Soon after that
| was sent on a business trip to the University of California at Berkeley to get acquainted with the electro-
magnetic separation process. When | returned to Oak Ridge, due to-my power background, | was asked to
help start up the first MG set in 9201-1 at Y-12. | was subsequently promoted to Electrical General Fore-
man of 9201-1. (I continued to report to the Adjutant General.)

On December 31, 1945, | finally got my discharge papers from the Army. | had been a Tech Ser-
geant; however, the papers show that | wasa Private with no record. That ended my double agent work. In
1947 | transferred to the K-25 Engineering Division. | became second in command in the Electrical Engi-
neering Department. When the construction of the Portsmouth and Paducah gaseous diffusion plants was
announced, | was appointed to be the electrical liaison between the design departments and construction
people. While on this job, | was asked by Paducah to become head of their Electrical Design Department;
however, my K-25 supervision would not release me.

I'm proud to say

that the secrecy of
this project was handled very well;

| think much of the credit
belongs to the Adjutant General and the U.S. Army (I was in the middle of it).

| lived a lonely quiet life . .. being the kind of a person | was is why | was selected for the job (as a
double agent); | have been that kind of a person all my life. Like, for instance, when it was decided to put
aluminum cabling in instead of copper cabling, | was the foremost one arguing against putting aluminum
cabling in. Yet when a cable blew up in K-1007 Building, as the chief Electrical Engineer, | was blamed for
permitting such a thing to happen. | had on file a letter | had written to AEC prior to the installation out-
lining my opinion on aluminum cabling. (I wasn’t high enough in the organization to force the issue.)

| was subsequently invited to go out to Texas to give a talk to all the AEC contractors because | was
such a strong man adainst aluminum cabling. As | was talking, | noticed the head of the AEC Washington
Safety Department sitting there sleeping. A few weeks after | returned to Oak Ridge, the man called me; he
said, “I'm sorry that | slept and didnt listen to your talk. It wasn’t of much interest to me. | didn’t think
you knew what you were talking about because everybody in the country was using aluminum cabling and
you were against it.”” He continued, | wish | had listened because a friend of mine who is President of the
Underwriters Laboratories in Chicago called me; he was unhappy because his company wanted to fire him
because he permitted the use of aluminum cabling in the country.”

| received a bronze plaque from the Air Corps for having done an exceptional job in running the MG
sets at Y-12 and aiding in producing the uranium material for the atomic bomb. | was for America first and

then everybody else. | could go on for hours talking about this . . .

— Walter Bogdanowicz
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I hired in with Carbide in 1944 as the first weekly employee in a group called the Manufacturing
Division, which is now called Operations Division. Everybody working for Carbide at the time was located
in the Ad Building; we had an office on the second floor. Al Reeder, B. H. Thompson, and George Stubbs
were the three men in the office where | started working. This was the training school and the people who
were going to operate the plant once it was built.

The office next door to us was occupied by Dr, Priest, who was the first head of the Laboratory
Division. Because telephones were so scarce and limited at the time, when there was a call for Dr. Priest, it
would ring on my phone. We had a code, | would bang three times on the wall so Dr. Priest would know the
call was for him. )

Also, in the early days, we had what was called the cattle cars. The cattle cars were well named
because they were a great big rambling, rough kind of transportation, and looked to be more suitable for
hauling cattle. Cattle car drivers would go all over Oak Ridge, Knoxville and surrounding areas to pick up
the K-25 workers and deliver them to the only portal open at the time, the one we know now as Portal 4.

The Employment office and the
Training School were located at
Wheat School in the early days.

Paul Vanstrum and Bob Jordan were in the group, and Jim Parsons was our timekeeper. Those were the
very early days.

— Virginia Donahoe

The cattle cars (Virginia Donahoe spoke of) were long plywood, windowless trailers with a string
of dimly lit bulbs running down the center. Two long wooden benches ran the entire length of the car on
each side, and there was a small kerosene stove mounted in the center to supply heat in the winter months.

I hired in with Kellex and transferred to Carbide in July 1945. | retired in 1981. Except for the
last 14 years, which | spent in the Barrier Manufacturing Division, | worked in the Production Division in
many different capacities.

| remember when very few people in Oak Ridge owned cars and most people commuted to K-25 by
bus. A fellow employee, one of the few lucky ones in those days, owned a black Kaiser sedan. One after-
noon he came out of the plant as usual, got on the bus, and it wasn’t until he arrived home and found his
car missing that he realized that he had driven his car pool to work that day, and they were all sitting down
at K-25 waiting for him to drive them home. ‘

| also remember one night when B. W. Tomlinson and | were working at the 4—12 shift in the con-
trol room. Back in those days there were many preachers around; this preacher who came to see Tommy
one night said, “Now Mr. Tommy, will you want to go to heaven, sir”’ Tommy said, “Well yes, preacher, ot
course | do, and | want to take a bunch of pretty girls with me.” The preacher was aghast. He stepped back
and said, “Oh Lord, Mr. Tommy, you can’t do that!”” Tommy said, *| can’t? The heck with it, then. | don‘t
want to go.” That was the biggest mistake Tommy ever made — the preacher spent the rest of the night try-
ing to save him.

Not all of my memories are in the humorous light though. | remember the night one of our
employees was caught in the coal hopper down at the K-25 power house. It was a very scary thing, and a
few heroes emerged that night.

As | said, in all of the years | worked at K-25, | never received an assignment | didn’t enjoy doing.
Some | liked more than others, but | enjoyed them all. — Frank Strang
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| was employed at K-25 in 1951, transferred
to Y-12, then to X-10, and now I’'m at the Central
Employment Office. The following story was told to
me by an old-timer.

During the early days in 1943 and 1944 when
World War |l was going on, parts of the perimeter
fence, which was not accessible by motor vehicle, was
guarded by some of the U.S. Calvary soldiers on
horseback. One day one of the horsemen was riding
his assigned post and came upon a rattlesnake. He
stopped, pulled out his revolver, and in preparing to
shoot the rattlesnake, his horse reared up, he missed
the snake and shot his horse. -

_raawagrer OUT plant entrance sign
looked like this

| came to work at K-25 in 1947 after work-
ing four years at Y-12, and stayed at K-25 until 1983
when | retired. A story which stands out in my mind
occurred when we were having a simulated security
breach. Some man broke in the plant, and in about
three or four hours we were supposed to go around
looking for him. | was out looking around with some
other people and | saw Ray Hawkins of the Security
Department coming up the stairs. We were up on the
operating floor in K-303-7. | went over to him and
asked if he had found the fellow yet; Ray handed me
a piece of paper on which was written, “You have
just been hit over the head and you will be out for
about five minutes.”’ So | realized it was Ray who was
the security breach, That was some dirty pool, but it
was funny, too.

— H. G. Stanley

| hired in at K-25 in November
1944 and was assigned to the training
school. A funny incident | recall was
when a fellow employee made a
remark about the furniture in our
training class room at old Wheat
School. The furniture was marked
with the initials USED standing for
United States Engineering Department.
He said that it looked like a company
as big as Carbide could buy new furni-
ture instead of buying used.

— John Sharpe
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I hired in at K-25 in May 1944. One of the most memorable situations | remember when | think of
the old days really happened in 1951 when K-31 was being built. | was in the Shift Superintendent’s office
at the time, and we were having lots of drills to prepare ourselves to handle all kinds of emergencies. There
was a lot of talk about Ul. | think we called them ‘unidentified intruders.’ We had an unidentified person
show up on the operating floor of the K-27 Building. All of the operators had been trained to look at
badges, and if someone they didn’t know was in their building, ask them what their business was. One of
the operators saw someone down in the middle of his unit. He started walking toward the person who ran
to the cooling pit and went down the pipe gallery and disappeared.

The operator telephoned his foreman and the foreman called me into the Shift Superintendent’s
office. He told me that we had an unidentified intruder in the middle of K-27 Building. | then called the
guard captain who set up road blocks around K-27 and K-29 and called out the emergency squad and told
them to report to the K-27 Building. The guard captain set up his road blocks and then realized this was
not a drill. That caused me to crack up, but he certainly did put a seriousness to our business, and every-
body was very serious about what he was doing. We looked and looked. The rescue squad paired up into
teams, and we combed all areas of K-27 and K-29. Two things | was supposed to do in a situation like this
was to call the Plant Superintendent and call the head of AEC Security, who promptly came out to the
plant. We looked for several hours and hadn’t found anybody; the construction crews for K-31 had com-
pleted their shift and were trying to get out of the plant to go home. However, the road was blocked to the
only exit from the K-31 site, the bridge across Poplar Creek from K-31 to K-27. We looked and we looked
and found nothing except a pair of coveralls that somebody had left in the basement. We finally lifted the
road block, but our only conclusion was that our ‘unidentified intruder’ was probably one of our
employees who wasn’t particularly busy and wanted to look around but did not want to answer any ques-
tions about what he was doing there. It was a very amusing incident, and it certainly did help us all get
serious about a situation for which we had trained.

— Lonnie Anthony

My first recollection of Oak Ridge was when | was notified that | was being transferred here in 1944
and | came down in January by train to find housing. | was met by Oral Rhinehart and his wife, and we had
a long drive from Knoxville to Oak Ridge. | thought Oak Ridge was the crummiest looking place | had ever
seen. | spent about a week at K-25 being indoctrinated by Sam Barnett on what my responsibilities would
be. | was to set up a cost accounting system.

Getting a haircut in the early
days Was very Iouqh' The barbers were usually bricklayers or carpen-

ters. You went in and told the barber how you wanted your hair cut and when you came out, it was cut
like everybody else’s. It was practically shaved off your head. There wasn’t any use in griping about it
because everybody looked the same way, so you would say, “What the hell,” and let it go at that,.

In the fall of 1944, we went home to Charleston to visit our family. The day | arrived | got a phone
call saying that the South Charleston plant superintendents were having a party up town, heard | was in
town and wanted me to come. We had steak, and liquor was flowing freely. One of the guys was talking and
said, “Hey, we got Marc here with us from down in the hills of Tennessee; maybe we could call on him and
ask him to tell us a little bit about the place down there.” Well, | wasn’t prepared to make a speech. But, |
got up and said, “Well, | can’t tell you anything about what we are doing, but | can tell you something
about the place and where it is and what we have run into.” | started to tell them about a lot of the things.
They started laughing and rolling in the floor and were having one hell of a big time; | thought, “Well, it
ain’t all that funny.”-Then one of the guys said, ‘“You know, that Marc hasn’t changed a damn bit. He can
still tell the tallest tales,” — J. B. Marcum
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| was employed at K-25 for over 18 years and transferred to Y-12 in early 1985. During my tenure
at K-25, one of my assignments was that of Head of the Plant Protection Department. Shortly after going
into that position in May 1978, a very unusual event occurred at K-25, and Security and Plant Protection
people had a great deal to do with it. About thirty days before our President, Jimmy Carter, was to come to
visit the plant, advance teams from the secret service arrived and began a very intensive planning and prepa-
ration process for the Presidential visit. We spent about thirty days, working into the night many evenings
and weekends, developing detailed, comprehensive plans covering all aspects of the visit.

Very detailed plans were developed for each major division. The manager of the Security Division at
that time, C., C. McSwain, did an excelient job of planning and preparation for the President’s visit. He set
up an operations center about three days prior to the visit. This makeshift arrangement was manned 24
hours a day during that period, with direct contact to the White House and the Secret Service. On the
actual day of the visit, this command post was the central communications center; for those who served
there, it was a very hectic and high-pressure assignment. My assignment for the day of the visit was to
accompany the Presidential party and provide the liaison between our plant forces and the Secret Service.
The presidential party included James Schlesinger, who was then Secretary of the Department of Energy,
Frank Press, the White House Science Advisor, and John Deutch, director of DOE’s office on Energy
Research, The party also included two Tennessee senators, Howard Baker and Jim Sasser, congresswoman
Marilyn Lloyd, and congressmen John Duncan, Albert Gore, Jr., Clifford Allen, Harold Ford, and Ed Jones.

| had an interesting experience a day or two before the visit. The Secret Service drove the Presi-
dential limousine to the plant on a weekend; the Secret Service driver proceeded to very carefully drive over
the designated route inside the plant so he would be totally familiar with it. The interesting part for me was
to sit in the back of the limousine in the seat where the President would sit and enjoy the view from that
perspective.

In the early morning on the day of the tour, | accompanied the Secret Service on a special tour in
which we took dogs trained to search out explosives to assure that no devices were implanted along the tour
route., Just outside of Portal 4 there are several storage lockers provided for employees to leave personal
items not normally taken inside the plant. In searching that area, a very alert German Shepherd search dog
came to a particular locker, sat down, and began to peer at the locker intently. The Secret Service agent
who was handling him believed the dog had discovered something. When the locker door was opened, we
discovered a package about the size of a shoe box wrapped in Christmas paper. Now keep in mind, this was
in May. Some dust was on the package, indicating it might have been there awhile, thus after careful inspec-
tion, the package was removed, brought to a safe area, and the Secret Service personnel carefully opened it
to reveal a fifth of bourbon whiskey. We were quite relieved to find that our search dog had discovered
something other than explosives. Incidentally, | understand that the liquor was confiscated and disposed of.

Another incident of the day involved a woman
who obviously was on the scene to
demonstrate for her particular

[

llltel'eStS. She was carrying a sign that read, ""Pluto, the God of War.”” We later found out that
she was an active member of an organization called the Tennessee Alliance Against Nuclear Power. The
Secret Service was, of course, advised of her presence; an agent very quietly made his way through the
crowd and positioned himself immediately to the rear of the lady. She was standing near the plant sign at
the front entrance (Portal 2) ready to step out in protest. Just as the Presidential vehicle began its turn, the
agent standing near her reached out quickly, firmly grasped her by the hair at the base of the neck and
stood in that position just long enough for the vehicle to pass through. He then released her hair, politely
said, "Excuse me,”” and blended into the crowd. A very anxious Shift Superintendent was standing by to
make an announcement over the PA system as the President entered Portal 2. Now this particular Shift
Superintendent, who shall remain nameless, was a very articulate and particular type fellow. In order to
assure no error in his announcement, he wrote down and rehearsed his intended words. As the President’s
limousine entered Portal 2, an announcement was made on the plant public address system: ‘‘Ladies and
Gentlemen, the President of the United States is now entering the plant at Portal 4.” You can imagine the
shock of this Shift Superintendent who immediately realized his error; however, he realized that the people
would figure out that the President had entered at Portal 2, not Portal 4.




An interesting sidelight occurred while the group was at the K-33 demonstration cell going through
their briefing; of course, inside the building we had set up very elaborate security perimeters. Security per-
sonnel were stationed at frequent intervals all along the tour route. We assumed because of the magnitude
of this event that everyone knew the President was visiting the ORGDP. One group, which apparently failed
to get the word, was some construction people who happened to be in the K-33 Building at about the time
the President entered the K-33 demonstration cell. Down on the first floor of the building, two contractor
employees came jauntily walking along, headed for their coffee break. They were immediately stopped and
searched by security personnel; the men had no idea that the President was in the building. After a thor-
ough checking out, they were permitted to proceed up the parade route, and they did have an opportunity
to see the President before he left the building.

- Lynn Calvert

| K-27 construction
was just

getting started

Optical emission spectrography
has played an important role at the
ORGDP during its 40 years of opera-
tion. We are proud of the contribu-
tions we have made to the operation
of the ORGDP during its 40-year
history and will continue to meet the
challenges as required for future
operations.

— R. B. Farrar

THE ENVIRONMENT FIGHTS BACK. .. oot oo A WILD GOOSE CHASE

Process Support personnel went to the K-1407-B holding pond in April 1984 to obtain a solids
sample from the pond bottom. Bob Gross had broughta bucket to drag up a sample, and Gordon Lindner,
John Kennerly, and Luther Gibson were at the site to inspect a nearby construction area.

Swimming in the pond were a pair of Canadian geese that had made the pond their home and nest-
ing ground. On approaching the pond, Bob was not aware that the nest was just about where he was
standing. Responding to a threat to home and family, the gander went into a full power take-off, heading
straight for Bob who by now had placed the bucket in the pond. Seeing the rapidly approaching bird, Bob
began reeling in the bucket as fast as possible. It was too late, however, as Bob had to hit the dirt as the
gander buzzed right over him. Meanwhile, the others were scattering in all directions, much to the amuse-
ment of the construction workers nearby.

No real harm was done except for the several bruised egos, and the distinct feeling that the environ-
ment was more out-of-control than originally thought.
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g P
P Ay S



R g _
¢ K X R EC I <

Iy &

"
L
g
>

weekly employees
toured the plant
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Aanniversarics

D. B. Luther ret

This is how Vice-President Ken Sommerfeld and

Ruth Cary looked in 1969
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or their endurance -- 25
years of company service in 1971

Several employees are honored f

Plant Manager Bob Winkel presents a retirement certificate
to long time Carbider, Doc Ingram, who retired in 1973

with 43 years of company service

Remember when
Wadie Spence
retired in
1978?
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Charlie Baldwin is honored
for completing 35 years

of company service (1980)

Party time!
Hank Culbert retired in 'T1985. "He’s shown with" Sheila Renfro,
Ruth Cary, and Beeb Benson
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Retireme

The hon ‘
Oree fOr th. N oy .
Ted Koprowsi, 1';6295th celebration js

- -

M. L. Holmes and friends of Electrical Test
Department are shown following his

retirement dinner in 1960
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The beginning of the end . . .

On June 5, 1985, Department of Energy Secretary John Herrington
announced that the ORGDP cascade would be shut down and placed in
standby within three months. Thus, at midnight on July 31, 1985, feeding
of normal uranium and withdrawal of product ceased and shutdown was
begun,

V. H. Carpenter, far right, who assisted in placing the first cell on-
stream in K-33 in 1954, supervised shutdown of the final K-33 cell in 1985.
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July 1, 1941-The U. S. Office of Scientific Research and Development contracts with Columbia
University for diffusion research.

December 14, 1942-The Manhattan Engineering District signs a contract with the Kellex Corpora-
tion, to serve as architect-engineers for construction of a gaseous diffusion plant.

January 18, 1943-Union Carbide & Carbon Chemical Company, is awarded a contract to operate
the gaseous diffusion plant. |

May 18, 1943-J. A. Jones Construction Company signs contracts to build the K-25 powerhouse,
cascade buildings, and adminstration area at Clinton Engineer Works.

June 1943-Ground is broken for the povJErhouse at the gaseous diffusion plant.
September 1943-Ground is broken for the K-25 building.

April 1944-Union Carbide assumes overall management of the gaseous diffusion barrier develop-
ment and production program.

January 1945-The first cascade equipment is operated with uranium hexafluoride.
February 21, 1945-First enriched uranium extracted from K-25 cascade.

March 19, 1945-The first enriched uranium is shipped from K-25 to Y-12.

August 15, 1945-The cascade reaches full operation, consuming about 10 percent of all the electric

power in the United States.

December 1945 - The K-27 building
begins full operation.

December 1946-The electromagnetic separation facility at Y-12 is shut down making ORGDP
sole U. S. supplier of enriched uranium. ’

December 1947-Start up of barrier plant and uranium hexafluoride feed plant.
August 1949-January 1951-Construction of K-29 plant.

November 1949-December 1951-Construction of K-31 plant.

December 1950-Construction starts on the Paducah Gaseous Diffusion Plant.

1952-ORGDP and Paducah personnel train Goodyear Atomic Corporation employees to operate
Portsmouth Gaseous Diffusion Plant.

November 7, 1952-Interplant operations begin between Oak Ridge and Paducah diffusion plants.
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August 1952 - November 1954 - Construction

of K-33 process building.

August 1955-An improvement program starts in Oak Ridge and Paducah.

7
Septembet 17, 1956-First shipment of enriched uranium hexafluoride made under
AEC’s Civilian Applications Program.

1960-AEC accepts proposal for experimental work on the gas centrifugé at Oak Ridge.

November 1960-Electronic Data Processing building, housing the IBM 7090 computer,
completed.

1961-First cascade of 35 centrifuges operates successfully, demonstrating technical
feasibility of gas centrifuge.

February 1962-Gaseous diffusion plénts ship one millionth pound of uranium hexa-
fluoride for use in the Civilian Applications Program.

May-June, 1964-The K-27 and K-25 process buildings are shut down after supplying
highly enriched uranium for nearly two decades to the U. S. weapons program, nuclear-
powered naval vessels and research programs.

1967-ORGDP, in cooperation with ORNL staff, develops a new zonal centrifuge for
producing ultra-pure vaccines. Patented by the government and transferred to
industry, these centrifuges were used by Dr. Jonas Salk to obtain a guantity of polio
virus for early batches of his vaccine and by Eli Lilly Company to produce the first
large batches of purified infiuenza vaccine.

1969-Beginning of Toll Enrichment Program in which uranium is enriched for private
nuclear power plants worldwide.

1972-1981-Cascade Improvement and Cascade Uprating programs conducted, increas-
ing efficiency and capacity of gaseous diffusion plants.

1974-Research and Development begins at Y-12 Plant on the Atomic Vapor Laser
Isotope Separation (AVLIS) process for uranium enrichment. .

1975-Centrifuge Test Facility begins operation.

1977-President Carter announces plans to use centrifuge for the next enrichment plant
to be built in Ohio.

September 1981-Completion of the Cascade Improvement and Cascade Uprating
programs on schedule and within budget.

1982-Shutdown of Barrier Plant after successful productic/:n of high-quality material
for all three gaseous diffusion plants. ;
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April 1982-DOE selects AVLIS from among three advanced uranium enrichment
technologies for large-scale engineering development and demonstration.

August 1982-September 1984-ORGDP’s Centrifuge Plant Demonstration Facility
successfully demonstrates the producibility, constructability and operability of equip-

ment for Gas Centrifuge Enrichment Plant in Ohio.

January 1983-Materials Handling Demonstration Module, key component of the
AVLIS process, installed at former ORGDP Barrier Plant, and AVLIS research and
development staff move from Y-12 to ORGDP.

December 1983-Martin Marietta Corporation named new operating contractor for
ORGDRP,

April 1, 1984-Martin Marietta Energy Systems, Inc. assumes contractor responsibility
for ORGDP from Union Carbide-Nuclear Division.

March 1985-ORGDP celebrates 40th anniversary as dependable, continous producer
of enriched uranium.

June 5, 1985-DOE announced gaseous diffusion cascade at K-25 would be shutdown

and placed in standby and all research and development work on the advanced gas
centrifuge program would be terminated. AVLIS was selected as the enrichment

process of the future.

August 7, 1985 - the last operating cell
in the gaseous diffusion
cascade was de-energized.
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Part IV:

wroves arrived on December 15 and shut the
-acetrack down. The coils were sent to Allis-
Tl lmers with hope that they could be cleaned
~i out being dismantled entirely, while measures
vere taken to prevent recurrence of the shorting
or-hlem. The second Alpha track now bore the
~¢ tht of the electromagnetic effort. In spite of
srecautions aimed at correcting the electrical and oil-
‘elated problems that had shut down the first
-a track, the second Alpha fared little better when
i .arted up in mid-January 1944, While all tanks
Jperated at least for short periods, performance was
s¢ -adic and maintenance could not keep up with
e erical failures and defective parts. Like its
yredecessor, Alpha 2 was a maintenance nightmare.
Alpha 2 produced about 200 grams of twelve-
3¢ sent uranium-235 by the end of February,
anuugh to send samples to Los Alamos and feed the
“irst Beta unit but not enough to satisfy estimates of
+ (pon requirements. The first four Alpha tracks
1i not operate together until April, a full four
months late. While maintenance improved, output
~-- well under previous expectations. The opening
»i he Beta building on March 11 led to further
lisappointment. Beam resolution was so unsatisfac-
.ory that complete redesign was required. To make
T ters worse, word spread that the K-25 gaseous
ii..usion process was in deep trouble because of its
dngoing barrier crisis. K-25 had been counted upon
¢ rovide uranium enriched enough to serve as feed
n erial for Beta. Now it would be producing such
Jight enrichment that the Alpha tracks would have
o nrocess K-25's material, requiring extensive
‘¢ sign and retooling of tanks, doors, and liners,
yausicularly in units that would be wired to run as
10t, rather than as cold, electrical sources.*

Reworking the Racetracks

t became clear to Groves that he would have to
fi 1a way for a combination of isotope separation
processes to produce enough fissionable material for
5 nbs. This meant making changes in the
-z 2tracks so that they could process the slightly
:nriched material produced by K-25. He then
concentrated on further expansion of the electro-

n netic facilities, Lawrence, seconded by Op-
«..heimer, believed that four more racetracks

aould be built to accompany the nine already

1 shed or under construction. Groves agreed with

" approach, though he was not sure that the addi-
nal racetracks could be built in time.

As K-25 stock continued to drop and plutonium
prospects remained uncertain, Lawrence lobbied yet
again for further expansion of Y-12, arguing that it
provided the only possible avenue to a bomb by
1945. His plan was to convert all tanks to multiple
beams and to build two more racetracks. By this
time even the British had given up on gaseous diffu-
sion and urged acceptance of Lawrence’s plan.

Time was running out, and an element of
desperation crept into decisions made at a meeting
on July 4, 1944, Groves met with the Oak Ridge
contractors to consider proposals Lawrence had
prepared after assessing once again the resources
and abilities of the Radiation Laboratory. There was
to be no change in the completed .racetracks; there
simply was not enough time. Some improvements
were to be made in the racetracks then under con-
struction. In the most important decision made at
the meeting, Lawrence was to throw all he had into
a completely new type of calutron that would use a
thirty-beam source. Technical support would come
from both Westinghouse and General Electric,
which would cease work on four-beam development.
It was a gamble in a high-stakes game, but sticking
with the Alpha and Beta racetracks might have been
an even greater gamble,

The K-25 Gaseous Diffusion Plant

Eleven miles southwest of Oak Ridge on the
Clinch River was the site of the K-25 gaseous diffu-
sion plant upon which so much hope had rested
when it was authorized in late 1942. Championed by
the British and placed first by the Lewis committee,
gaseous diffusion seemed to be based on sound
theory but had not yet produced samples of enrich-
ed uranium-235.

At Oak Ridge, on a relatively flat area of about
5,000 acres, site preparation for the K-25 powerplant
began in June, Throughout the summer, contractors
contended with primitive roads as they shipped in
the materials needed to build what became the
world’s largest steam electric plant. In September
work began on the cascade building, plans for
which had changed dramatically since the spring.
Now there were to be fifty four-story buildings
(2,000,000 square feet) in a U-shape measuring half
a mile by 1,000 feet. Innovative foundation techni-
ques were required to avoid setting thousands of
concrete piers to support load-bearing walls.

Since it was eleven miles from the headquarters at
Oak Ridge, the K-25 site developed into a satellite
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K-25 Gaseous Diffusion Plant Under Construction at Clinton.
Reprinted from Richard G. Hewlett and Oscar E. Anderson, Jr.,
The New World, 1939-1946, Volume | of A History of the
United States Atomic Energy Commission (University Park:
Pennsylvania State University Press, 1962).

town, Housing was supplied, as was a full array of
service facilities for the population that reached
15,000. Dubbed Happy Valley by the inhabitants,
the town had housing similar to that in Oak Ridge,
but, like headquarters, it too experienced chronic
shortages. Even with a contractor camp with
facilities for 2,000 employees nearby, half of Happy
Valley’s workers had to commute to the construc-
tion site daily.

Downgrading K-25

In late summer 1943 it was decided that K-25
would play a lesser role than originally intended. In-
stead of producing fully enriched uranium-238, the
gaseous diffusion plant would now provide around
fifty percent enrichment for use as feed material in
Y-12. This would be accomplished by eliminating
the more troublesome upper part of the cascade.
Even this level of enrichment was not assured since
a barrier for the diffusion plant still did not exist.
The decision to downgrade K-25 was part of the

K-25 from Opposite End. White Building in Center of Previous
Picture Discernible at Far End. Reprinted from Richard G.
Hewlett and Oscar E. Anderson, Jr., The New World,
1939-1946, Volume 1 of A History of the United States Atomic
Energy Commission (University Park: Pennsylvania State
University Press, 1962).

larger decision to double Y-12 capacity and fit with
Groves’s new strategy of utilizing a combination of
methods to produce enough fissionable material for
bombs as soon as possible.

There was no doubt in Groves’s mind that
gaseous diffusion still had to be pursued vigorously.
Not only had major resources already been expend-
ed on the program, but there was also the possibility
that it might yet prove successful. Y-12 was in trou-
ble as 1944 began, and the plutonium pile projects
were just getting underway. A workable barrier
design might put K-25 ahead in the race for the
bomb. Unfortunately, no one had been able to
fabricate barrier of sufficient quality. The only alter-
native remaining was to increase production enough
to compensate for the low percentage of barrier that
met specifications. As Lawrence prepared to throw
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everything he had into a thirty-beam source for
Y-12, Groves ordered a crash barrier program, hop-
ing to prevent K-25 from standing idle as the race
for the bomb continued.

Help From the Navy

As problems with both Y-12 and K-25 reached
crisis proportions in spring and summer 1944,
the Manhattan Project received help from an unex-
pected source—the United States Navy. President
Roosevelt had instructed that the atomic bomb ef-
fort be an Army program and that the Navy be ex-
cluded from deliberations. Navy research on atomic
power, conducted primarily for submarines, received
no direct aid from Groves, who, in fact, was not
up-to-date on the state of Navy efforts when he
received a letter on the subject from Oppenheimer
late in April 1944,

Oppenheimer informed Groves that Philip
Abelson’s experiments on thermal diffusion at the
Philadelphia Naval Yard deserved a closer look.
Abelson was building a plant to produce enriched
uranium to be completed in early July. It might be
possible, Oppenheimer thought, to help Abelson
complete and expand his plant and use its slightly
enriched product as feed for Y-12 until problems
with K-25 could be resolved.

The liquid thermal diffusion process had been
evaluated in 1940 by the Uranium Committee, when
Abelson was at the National Bureau:of Standards.
In 1941 he moved to the Naval Research
Laboratory, where there was more support for his
work. During summer 1942 Bush and Conant
received reports about Abelson’s research but con-
cluded that it would take too long for the thermal
diffusion process to make a major contribution to
the bomb effort, especially since the electromagnetic
and pile projects were making satisfactory progress.
After a visit with Abelson in January 1943, Bush
encouraged the Navy to increase its support of ther-
mal diffusion. A thorough review of Abelson’s pro-
ject early in 1943, however, concluded that thermal
diffusion work should be expanded but should not
be considered as a replacement for gaseous diffu-
sion, which was better understood theoretically.
Abelson continued his work independently of the
Manhatian Project. He obtained authorization to
build a new plant at the Philadelphia Naval Yard,
where construction began in January 1944,

Groves immediately saw the value of Oppen-
heimer’s suggestion and sent a group to Philadelphia
to visit Abelson’s plant. A quick analysis

26

iaBus g

demonstrated that a thermal diffusion plant could
be built at Oak Ridge and placed in operation by
early 1945. The steam needed in the convection col-
umns was already at hand in the form of the almost
completed K-25 powerplant. It would be a relatively
simple matter to provide steam to the thermal diffu-
sion plant and produce enriched uranium, while
providing electricity for the K-25 plant when it was
finished. Groves gave the contractor, H. K.
Ferguson Company of Cleveland, just ninety days
from September 27 to bring a 2,142-column plant
on line (Abelson’s plant contained 100 columns).
There was no time to waste as Happy Vailey braced
itself for a new influx of workers. ,

o

The Metallurgical Laboratory

One of the most important branches of the far-
flung Manhattan Project was the Metallurgical
Laboratory (Met Lab) in Chicago, which was
counted on to design a production pile for
plutonium. Here again the job was to design equip-
ment for a technology that was not well understood
even in the laboratory. The Fermi pile, important as
it was historically, provided little technical guidance .
other than to suggest a lattice arrangement of
graphite and uranium. Any pile producing more
power than the few watts generated in Fermi’s
famous experiment would require elaborate controls,
radiation shielding, and a cooling system. These
engineering features would all contribute to a reduc-
tion in neutron multiplication (neutron multiplica-
tion being represented by k); so it was imperative to
determine which pile design would be safe and con-
trollable and still have a k high enough to sustain an
ongoing reaction.**

Pile Design

A group headed by Compton’s chief engineer,
Thomas V. Moore, began designing the production
pile in June 1942. Moore’s first goals were to find
the best methods of extracting plutonium from the
irradiated uranium and for cooling the uranium. It
quickly became clear that a production pile would
differ significantly in design from Fermi’s exper-
imental reactor, possibly by extending uranium rods
into and through the graphite next to cooling tubes
and building a radiation and containment shield.
Although experimental reactors like Fermi’s did not
generate enough power to need cooling systems,
piles built to produce plutonium would operate at
high power levels and require coolants. The Met
Lab group considered the full range of gases and li-
quids in a search to isolate the substances with the
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Progress at Oak Ridge

During winter 1944-45 there was substantial
progress at Oak Ridge, thanks to improved perfor-
mance in each of the production facilities and
Nichols’s work in coordinating a complicated feed
schedule that maximized output of enriched uranium
by utilizing the electromagnetic, thermal diffusion,
and gaseous diffusion processes in tandem. Nine
Alpha and three Beta racetracks were operational
and, while not producing up to design potential,
were becoming significantly more reliable because of
maintenance improvements and chemical
refinements introduced by Tennessee Eastman. The
S-50 thermal diffusion plant being built by the H.
K. Ferguson Company was almost complete and

Section of S-50 Liquid Thermal Diffusion Plant at Clinton.
Reprinted from Richard G. Hewlett and Oscar E. Anderson, Jr.,
The New World, 1939-1946, Volume 1 of A History of the
United States Atomic Energy Commission (University Park:
Pennsylvania State University Press, 1962).

was producing small amounts of enriched material
in the finished racks, and the K-25 gaseous diffusion
plant, complete with barriers, was undergoing final
leak tests. By March 1945, Union Carbide had
worked out most of the kinks in K-25 and had
started recycling uranium hexafluoride through the
system, S-50 was finished at the same time that the
Y-12 racetracks were demonstrating increased effi-
ciency. The Beta calutrons at the electromagnetic
plant were producing weapon-grade uranium-235
using feed from the modified Alpha racetracks and
the small output from the gaseous diffusion and
thermal diffusion facilities. Oak Ridge was now send-
ing enough enriched uranium-235 to Los Alamos

to meet experimental needs. To increase production,
Groves proposed an additional gaseous diffusion
plant (K-27) for low-level enrichment and a fourth
Beta track for high-level enrichment, both to be
completed by February 1946, in time to contribute
1o the war against japan, which many thought
would not conclude before summer 1946.

Hanford’s Role

With the abandonment of the plutonium gun
bomb in July 1944, planning at Hanford became
more complicated. Pile 100-B was almost complete,
as was the first chemical separation plant, while pile
D was at the halfway point. Pile F was not yet
under construction, If implosion devices using
plutonium could be developed at Los Alamos, the
three piles would probably produce enough
plutonium for the weapons required, but as yet no
one was sure of the amount needed.

_ Pile Operation

Excitement mounted at Hanford as the date for
pile start-up approached. Fermi placed the first slug
in pile 100-B on September 13, 1944. Final checks
on the pile had been uneventful. The scientists could
only hope they were accurate, since once the pile
was operational the intense radioactivity would
make maintenance of many components impossible.
Loading slugs and taking measurements took two
weeks. From just after midnight until approximately
3:00 a.m. on September 27, the pile ran without in-
cident at a power level higher than any previous
chain reaction (though only at a fraction of design
capacity). The operators were elated, but their ex-
citement turned to astonishment when the power
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THE K-25 GASEOUS DIFFUSION PROCESS BUILDING

In January 1942, soon after the beginning of World War II, Columbia
University Scientists made the first small-scale separation of
uranium isotopes by the gaseous diffusion process. Analyses
showing that separation had been accomplished were performed at the
University of Minnesota. This long-distance collaboration proved
that wuranium isotopes could be separated by diffusion. Within a
year, under the stimulus of an all-out war, scientists at Columbia
and other universities had enough information on gaseous diffusion
to show that production of large quantities of Uranium-235 was
possible.

Between 1942 and 1945, nearly $2 billion (unadjusted) was spent for
construction (labor and materials), process equipment and for what
continues to be one of the greatest research and development
programs ever attempted. Approximately half of this was spent for
the Clinton Engineer Works near Knoxville, TN. This consisted of
three U-235 separation process plants (one each of electromagnetic
separation, gaseous diffusion and thermal diffusion), and the town
of Oak Ridge.

In May 1943, a Special Engineer Detachment was formed by the
Commanding General of the Army Service Forces (Corps of Engineers)
to help provide essential technical personnel for the Manhattan
District. The first roster consisted of 334 men. By September
1945, the roster has increased to 1,257 men. In the fall of 1943,
a recruitment program was begun at colleges and universities to
line up draftable men for assignment to the SED. The men in SED
came from every state of the union and represented approximately
300 colleges and universities.

The Oak Ridge Gaseous Diffusion Plant is located on a 1,500-acre
tract of land west of the City of 0Oak Ridge. ORGDP is often
referred to as "K-25," which was the plant's wartime code name and
the name of the first process building. The term is still used by
many as a synonym for ORGDP. As the first building to be
constructed on the site, K-25 was considered an engineering marvel.
It was built in the shape of a "U" three stories high, with each
leg of the "U" being about half a mile long. The structure covers
an area of 60 acres.

In October 1990, the K-25 Building was named an Historic Nuclear
Site by the American Nuclear Society.

Some statistics on the building follow:




K~-25 Building

Floor Area 5,560,000 sq. ft.
Structural Steel 35,000 tomns
Reinforcing Steel 14,000 tons
Concrete 450,000 cubic yards
Earth Excavation 5,000,000 cubic yards
Rock Excavation 300,000 cubic yards
Compact Fill 500,000 cubic yards

Process Equipment

3000 Converters with Coolers
6,000 Pumps

5,000 Compressors

9,500 Electric Motors
500,000 Valves

150,000 Instruments

4,000,000 ft. Copper Tubing
3,000,000 ft. Copper Wire

100 miles Process Piping

1,000 miles Vacuum-tight Welding
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II. THE OPERATING TNWITS

The Caseous Diffusion Flant

The gaseous diffusion plant for the concentration of U-235 lies in
Roane County in the southwest cormer of the area neér the Clinch River, approxi-
materly 13 miles from the town of Oak Ridge. Design work on tﬁis plant was
started in the spring of 1943 by the Kellex Corporation, a unit of the M. W.
Kellog Corporation of New York City, which also handled the supervision of
construction and procurement of equipment. (Chief construction'contractor was
the J. A. Jones Constructicn Company of Charlotte, North Carolina, while Ford,
Bacon & Davis, Inc. cf New York, designed, constructed and for a time operated
an auxiliary %400 x 1000-Toct plant to condition equipment before placement in
the process plant, The main gaseous diffusion process building is a huge U-
shaped structure. Each side of the building is 2,450 feet long and averages
400 feet in width and 60 feet in height., The total area of the main building
1s U4 acres. Nearby is a second gaseocus diffusion process building approximately
one-fourth as large as the main process building. The plant area containg 70
additional buildings, bringing the total area to 600 acres. Besides the con-
ditioning building, the plant has a repair shop and special warehouses contain-
ing tens of thousands of different types of spare parts. A third U-235 process
plant costing $65,000,000 will be completed in 1951.

Construction of the main process plant started September 10, 1943
and the first units for the producticn of U-235 began orerating February 20,
1945, The construction ferces on this particular plant reached 25,000 in

May, 1945, The peak cperating force for this process was around 12,000,
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Emploiment as of November 15, 1549, was around 4000. The entire gaseous diffu- -

sion ylant cost around $5900,000,000,
~he yast structure and its rrocess equipment has been described as
2 monument ¢ the ingenuity and vision of America's tcp scientists and develop-

ment engineers, headed by Dr. Farold C. Urey, the discoverer of "heavy water"

and Dr. John E. Dunning, both of Columbia University and P. C. Keith of the

o]

Kellex Corporztion., The immensity of the project of constructing the gaseous
diffusion plant is evidenced by some of the statistics of the quantities of
materials resquired, These materials were: concrete, 350,000 cubic yards;
structural steel, 40,000 tons; sheet steel, 15,000 tons; and bricks, 5,000,000,
Tne purpcose of the gaseous diffusion plant is large-scale separation

£ 3

of the uranium isotope 235 from a cnemicel compound of uranium by gaseous
diffusion through porous barriers -- barriers wnich must c¢ontain billions of
holes smaller than two-millionths of zn inch, withstznd a pressure head of 15
pounds per square inch, can not become enlarged or plugged up as a result of
corrosion or dust soming from elsewhere in the system, amenable to manufacture
in large Quantitiss (measured in acres) and in uniform quality. The process
involves several thousand stages in which half of the gas processed in each
stage diffuses through the porous barriers as enriched U-235 product and is
then sent on to the next higher stage for further concentration., The im-
poverished half is re-pressured and re-cycled through the next lowest stage.
The volume of gas re-cycled is enormous -- CVEr 1,000,000 times tThe volume

of the enriched gas. The vrincipal behind the separation of U-235 from natural
uranicm (U-238) is to convert the solid metal into a gas and make use of the
differerce in the velccity of the two isotopes in diffusing through the torous

barriers. [J-235 being the lighter, nas a faster diffusion velocity, so the gas
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eventually diffused through the barrier is richier in U-235 than the feed gas.
After passing vhrough the several thousand stages, an arpreciable concentration
of U-235 is effected. -

o similar rlant had ever before been contemplated, much less built.
Fssentizl colerances znd complerivies were such that-many advisors considered
the plant impossible to bulld, and many more felt that even if built it would
not work., Problems were encountvered that called for excursion far into the
urknowr: veyond any known method of design and construction. Development of
some of the materials and equipment used in the plant was 333 Successfully
completed until after construction was well under way. The equipment required
the installation of many miles of plping and electrical conductors. So im-
portant was the problem of prodﬁcing welded Joints to meet tightness and
¢leanliness specifications that it was necessary tc develop 14 new special
welding techniques. 1Insfallation of riping for the main process building
exceeds anything to this type ever before constructed. Millions of feet of
corper tubing were installed in the instrument system., The successful opera-
tion of the plant is dependent to a large extent upon the reliability of the
instruments, In connection with new techniques needed for the operation of
the plant, pumps were develeped to operate at velocities greater than the
speed of sound. It has been estimated that the time spent in research, develop-
ment and the design of the pumps alone total 250,000 hours or the equivalent
of one engineer working 100 years. Other fechnical advancements made in the
development work on the plant include a new improved type of mass spectroscope
and an electronic gadget called the "lesk detector”, which has a sensitivity
far in excess of any current apparatus and plays an important part in insuring

~

gaseous diffusion rlant are vacuum tight. Industry in

<

that 21l rarts of the
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-time will reap rich rewards-from technical advancemehts made in these and

other fields,

The Electromagnetic Plant

Tie ~lectromagnetic plant for the concentration of U-235, production

1

2 stabls isotores and research on nrrocess improvements, is situated in Anderson

County near :the center of the 0ak Ridge Area approximately three miles from the'
towm oI Oak Ridge. The 3tone & Webster Engineeriﬁg Corporation of Boston
designed and constructed the plant- in cooperation with technical experts from
vhe University of California. The cost was aprroximately $427,000,000., The
ground vas broken for th:s first nlant building February 1, 1943, The first
rroduction building was put into use by the operating company, the Tennessee
Zastran Corporation {a subsidiary of Eastman Kodak) on January 27, 144,
The pealk of rlant construction emrloyment totalzsd 13,200 construction
workeérs, The reak of operaticnal personrrel was 22,002 in 1945, Employment
at the electromagnetic rlant on Hovember 15, 1549, was approximately 1580,
The plant has a total of 170 bgildings with a floor area of 4,500,000 square
feet. The plant covers approximately 50C acres. On fiay 5, 1947, the plant
oreratiins were taken over by the Carbide and Carbon Chemicals Corporation
after the Tennessee Eastman Corroration evinced a desire to withdraw as operator.
The building of the electromagnetic plant involved problems of design

and construction never before encountered, Since it became the first and only

plant of its kind in the world, there was no time to construct even a small

12
)

rilot rlant to carry out the methods of spearating the uranium atoms (U-235
from U-238) "inder the electromagnetic process as developed by Dr. E. 0.

Lavrence of the University of California, who receives the largest share of

[
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THE K-25 GASEQUS DIFFUSION PROCESS BUILDING

In January 1942, soon after the beginning of World War II, Columbia University scientists
achieved the first small-scale separation of uranium isotopes by the gaseous diffusion
process. Before the year's end, researchers there and at other universities had enough
information on gaseous diffusion to show that production of large quantities of uranium
hexafluoride enriched in the uranium-235 isotope--for use in nuclear weapons and as
nuclear fuel--was possible.

In December 1942, the U.S. Army's Manhattan Engineering District signed a contract with
the Kellex Corporation to serve as architect-engineers for construction of a gaseous
diffusion plant near what would soon be the city of Oak Ridge, Tennessee. A month later,
Union Carbide & Carbon Chemical Company was awarded a contract to operate the plant.

Ground was broken for the K-25 Building, the first process building to be constructed on
the site, in September 1943. In February 1945, the first enriched uranium was extracted
from the K-25 cascade.

The K-25 Building was considered an engineering marvel when it was built in 1943,
Covering 60 acres, it was built in the shape of a "U" three stories high, with each leg of the
"U" being about a half-mile long. Some statistics on the buildings and its process
equipment follow:

K-25 Building

Floor Area 5,560,000 sq. ft.
Structural Steel 35,000 tons
Reinforcing Steel 14,000 tons
Concrete 450,000 cubic yards
Earth Excavation 5,000,000 cubic yards
Rock Excavation 300,000 cubic yards
Compact Fill 500,000 cubic yards

Process Equipment

3,000 Converters with Coolers 150,000 Instruments

6,000 Pumps " 4,000,000 ft. Copper Tubing
5,000 Compressors 3,000,000 ft. Copper Wire

9,500 Electric Motors 100 miles Process Piping

500,000 Valves 1,000 miles Vacuum-tight Welding

Over the next decade, following the war's end, four more process buildings--K-27, K-29,
K-31 and K-33--were constructed at the Oak Ridge Gaseous Diffusion Plant, and gaseous
diffusion plants were constructed in Kentucky and Ohio. The K-25 and K-27 buildings
were shut down in 1964, after nearly two decades of production.




In June 19835, the Department of Energy announced that the gaseous diffusion process
equipment at ORGDP was to be placed on standby because of excess production capacity;
two years later it directed that the process equipment be permanently shut down. ORGDP
has since been re-named the Oak Ridge K-25 Site and is now managed by Martin Marietta
Energy Systems, Inc. A variety of programs--including the Atomic Vapor Laser Isotope
Separation (AVLIS) Program (HAZWRAP)The International Space Program, Data
Systems Research and Development, The Hazardous Waste Remedial Action Program, The
Space Defense Technology Program, The Toxic Substance Control Act (TSCA)
Incinerator, and work for non-DOE federal agencies--are being conducted at the site under
the direction of the company's Applied Technology Organization.




MARTIN MARIETTA ENERGY SYSTEMS, INC MARTIN MARIETTA
PO BOX 2008 :

OAK RIDGE, TENNESSEE 37831- 8015

OAK RIDGE K-25 SITE FACT SHEET

Mailing Address: Oak Ridge K-25 Site . .

Post Office Box 2003

Oak Ridge, Tennessee 37831
Owner: U. S. Department of Energy (DOE)
Managing Contractor: Martin Marietta Energy Systems, Inc.
Site Manager: Lincoln E. (Linc) Hall

Present Missions: Serves as headquarters for Applied Technology Organization
(ATO), which is comprised of the following divisions: AVLIS
Program (the Atomic Vapor Laser Isotope Separation process
for enriching uranium), Central Waste Management, Data
Systems Research and Development, HAZWRAP (Hazardous
Waste Remedial Action Program), International Technology,
Space and Defense Technology, and Toxic Substances Control
Act (TSCA) Incinerator Operations. ATO carries out a broad
range of design, development, testing and evaluation,
demonstration and validation, and program-management work
that (1) facilitates the effective application of advanced science
and technology being developed at the five DOE facilities
managed by Martin Marietta to the solution of vitally important
national problems facing DOE and other federal agencies; (2)
assists in the transfer of these technology applications to U. S.
industry; and (3) provides an expanded base of continuing DOE
work at the K-25 Site. The site also houses approximately
1,500 employees from several Central Staff divisions, including
Engineering, Computing and Telecommunications, and
Procurement.

History: Formerly the Oak Ridge Gaseous Diffusion Plant, the site began
operations in 1945 as part of the U. S. government's secret
Manhattan Project of World War II. The original mission was
to separate the uranium-235 isotope for use in atomic weapons.

Plant Location: Roane County, Tennessee, on a 1,500-acre tract of land west of
the City of Oak Ridge (28,000 population).

Plant Size: 117 buildings, with 172 acres of floor space, situated on a 706-
acre area enclosed by security fencing.

Plant Population: 3,090 (as of December 31, 1990)

-more-
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Unions Represented: Oil, Chemical, and Atomic Workers International
Union (OCAW) and United Plant Guard Workers of
America (UPGWA).

K-25 Site Purchases Oak Ridge $45,972,065

from Tennessee firms Local Area (excluding Oak Ridge) 49,803,901

in FY 1990: All of Tennessee 101,566,777

K-25 Payroll, FY 1990 $144,132,308 (including benefits)

Employee Residence: Oak Ridge/Anderson County  35%
Knoxville/Knox County 31%
Roane County 21%
All other areas 13%

January 1991




SUMMARY

Oak Ridge K-25 Site

BACKGROUND

m  The Oak Ridge Gaseous Diffusion Plant was built in 1945.

| Original mission was production of uranium hexafluoride enriched in the uranium 235
isotope, which was then shipped off site for further processing into metal or other
suitable compound for use as fuel in commercial nuclear power plants, as fuel for
Navy subs and ships, and in support of weapons production.

| The gaseous diffusion activities were placed in standby in 1985 and were shut down

in 1987. The Site’s current mission is muilti-purpose. The major programmatic
mission areas are:

Environmental restoration programs, including remediation of solid waste
management units, surveillance and maintenance of the shutdown facilities,
and hazardous materials management and disposal of regulated materials still
residing in the shutdown facilities.

Waste management programs, which include the development and demonstra-
tion of waste treatment technologies, and the construction and operation of
low-level waste treatment and disposal facilities for the Oak Ridge Reserva-
tion (ORR). Specific operations include the TSCA Incinerator, Central
Neutralization Facility, and multi-plant waste storage. Development activities
are now under way for the design and construction of the new Low-Level
Waste Disposal Facilities for the ORR, scheduled for operation by 1997.

Applied technologies programs, which include the application of R&D
capabilities, technologies, expertise, and facilities to solve problems of national
importance for DOE and other federal agencies in areas such as hazardous
waste management, R&D on advanced computing and information security
systems, and R&D and prototype fabrication of systems and components
requiring advanced materials, instrumentation, drive systems, etc.

Technical support to uranium enrichment, which includes development and
demonstration support for the AVLIS program and the protection and

transfer of surplus equipment to the operating gaseous diffusion plants

Engineering, computing, and business services, including payroll, accounting,
procurement, auditing, etc., provided to the rest of Energy Systems and to
DOE. | ' ‘
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- Martin Marietta Energy Systems, Inc. (Energy Systems) has operated the plant
since 1984.

MANAGEMENT IMPROVEMENTS SINCE. 1983

DOE established Site Office in 1989

New contractor selected in 1984

Established Risk Management Organization in 1990 to implement risk-based
prioritization system, coordinate audits, and ensure consistency with the rest of
Energy System. The Tiger Team and Audit Preparation Program was added to this
organization in late 1990.

Established Facility Management, Waste Management, and Business Management
organizations in August 1990.

Established 12 ;ﬁlot Performance Measurement Teams (PMTs) in September 1990,
with a Site goal of 24 teams in 1991.

Implementing a graded NQA-1 based QA program.
Implementing a Total Quality Management (TQM ) process.

Major emphasis on employee morale, team building, employee involvement, and
customer focus.

Maijor emphasis on ES&H

Addition of 127 ES&H personnel since shut down of gaseous diffusion process

/}v/é‘f { to a level of 225 employees projected for 9/30/91.

- ES&H comprises 60 percent of the award fee.

Plant renamed Oak Ridge K-25 Site /770
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