THIS FILE IS5 MADE AVAILABLE THROUGH THE DECLASSIFICATION EFFORTS AND RESEARCH OF:

THE BLACK WAULT IS THE LARGEST ONMLIME FREEDOM OF INFORMATION ACT { GOVERNMENT
RECORD CLEARING HOUSE IN THE WORLD. THE RESEARCH EFFORTS HERE ARE RESPOMNSIBLE
FOR THE DECLASSIFICATION OF THOUSANDS OF DOCUMENTS THROUGHOUT THE U.5. GOVERMMENT,
AMD ALL CAM BE DOWNLOADED BY VISITING:

HTTP:{WWW.BLACKVALULT.COM
YOU ARE ENCOURAGED TO FORWARD THIS DOCUMENT TO ¥YOUR FRIEMDS, BUT

PLEASE KEEP THIS IDEMTIFYING IMAGE AT THE TOP OF THE
-PDF 50 OTHERS CAMN DOWNLOAD MORE!


http://www.blackvault.com/




THIS DOCUMENT CONSISTS PAGES

NO— " -OF— £L_COPIES. series

my \ %
*jrS

1o .n . sofiM fr

A1IMHX A

MAJB AS) BXMBAMB



ftp
kp
Map

ernmms YyisiRioi history
KXESK 1') - PILE PRQJISCT
VOLUJ® 3 - D35IS3
&PPUHDIX A

IMPS aliD DIAESIAJS

Pesorlption

State of Washington
Hanford Engineer Dorics
Hanford IJdngintor Horke (Showing Land Areas)

Hap - Site ap

*lgp - Hanford 2ngineer .orks (Showing Service Linos)
igp - Richland Village

Diagram - "total Fabrication and Testing Area Layout

Diagram
Diagraa
Diagram
Diagram
Diagraa
Diagraa
Diagram
Diagram
Diagram
Diagram

Diagram
Diagram
Diagram
Diagram
Diagram
Diagram

Diagraa
Diagraa
Diagraa
Diagram
Diagraa

Diagraa
Diagram
Diagram

Diagram

Pile Area bayout

Separation Area Layout

Ground Floor Flan of Building Ho. 105

File Building - Charging face

Sectional View of Pile fro® Control Hod Side

Sootional View of Pile from Discharge Hnd

Sectional 7lew of Pile frcra Top

Sxteroal Isoraetrio “/lov of Graphite Assembly

Cutaway Isometric “ior of Graphite Assembly

Schematic Arrangement of Different Grades of
Graphite in the Pile

Cross Section Through a Charged Tube in the Pile

Hater Connection* at Faces of Pile

Sectional View of Thermal and Biological Shields

Pile Shielding

Action of Composite Shield

Arrangement of Tubes and Biological Shield Blocks
at Charging Face

Gaining Process

Assembled Slug (Obsolete)

Assembled Slug (Hanford esi”™n)

Typical Arrangement of Slugs iIn Active Tubes

Isoaetrio Diagraa Showing Rod Pattern for Vertical
Drop Safety Hods and Shla and Regulating
Hods (Horizontal)

Soheaatio Arrangement Hydraulic Shin Hod Drive

Ho. 2 Safety Circuit

Soheaatio Arrangement Electric Regulating Rod
Drive

Driving Mechanism for Regulating and Shim Rods



63

67
38
39
70

Diagram
Diagram

Diagram
Diagram

Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram

Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram

Diagram

Diagram
Diagram
Diagram
Diagram

Diagram
Diagram
Diagram
Diagram
Diagram

Diagram

Control Rod for Shim -ad Fine Control
Soouiona Showing Regulating or 3hi» Hods aud
the Special Pitting* of "le Pile Shield

throuj”v ihioh I"hcee -oda ‘ass

Plan and Novation of Vortical Safety Soda

Section through Drop Saz"ety od and Opeoial
Fitting# of the Pile Shield through <hich
she Hod raases

ifo. 1 Sai"ety Cirouit

Dlevation of Charging Machine

Charging Machine and Inlet ".Tatar Fitting*

Discharge fixture

Slug Handling after Pile Discharge

Arrangement of Mattress Platas

Iranafor 3tation and Storage "'lasin

Cask ."Boembly

Pile Showing Principal Points of Instrunentation
and Control

Main Control Roam

Main Control Panel

Instruments - Temperature Monitor

Instruments - Inlet i/ater ‘anal

Valve Hack and Sauge Soard

Instrument - Monitoring Roots Panel

Miscellaneous Control Panel

Building 212 - Lag Storage

Building 221 - Cutaway View

Steam Jet

9* x 9 Precipitator

Centrifuge

Building 221 - Communication*

Building 221 - Process Piping Diagram

Plan of Standard Equipment Arrangement Celia
No. 25 and 23

Standard Seotion - fater, Steam, and Chemical
Feed Lineaj electrical -1d Inatruroent Line*

Standard Suction - Prooeos Lines* Sectional View

Pipe Conneotor

Sa,.Nor

Padlktion Intensity “eaaurer.wnt equipment for
Building 221 Cells

Liquid ISvol Ssasurement with Specific CGravity
and height Factor

Gauge Board - Seotion 15

Control Panel - Arrangement Section 3-L

Control Panel - Section 7

Outside Diping Diagram and i*p of Immediate
Area - Building Ho. 221

Building 224 - Chemical and Process Piping



7 Doaoripfclun

72 Diagram - Procoaa 7%ste 3tora™« Tunica

73 Dlagraa - Dissolvar
74 Dlagraa - Ventilation Tuilding Layout



LEGEND

100-B PILE AREA

10D v

100F - -
e00-N PROCESS MET AL STORASE
800-E SEPARATION AREA
wereeesAREA ACQUIRED IN FEE
e ”AREA LEASED' OCCUPANT*

AREA LEASED-OCCUPANTS
= — ROADS

— RAILROADS

e — FENCE *

— -———~POWER LINES

.................. WATER LINES
HANFORD ENG6INEE

WORKS

AREA

REMOVED

REMAIN

R






HANFORD ENGINEER WORKS

R 24 E
UVv.GZ. R27£
AREA "A" ~ *D* Acquined in fee — * 140,081
AREA “B" — Acquired by leose — ** 739.014-
AREA *C" - Restrictive Agreemenf — 4-3,227
AREA *E° -Acquired by lease - 6,649

*

* k

Includes 23,600 Acres of Public Domain
Includes 45,353 " " " "

ADAM-

rrtANKLIN CO.

Acres
Acnes
Acres

CLASSIPICAT L
OF CHANGED N

Acres

SiSSES#***xxa-lf

&-Z.C'4P-
\Y















«LEG END =

108 HKUL tTORAtt

jloc] pile awLoiaa

1ot

0 CHEMICAL aUILOIM

no HELIUM STORACE

1 HELIUM Cia CULATIOM O PURIFICATION
lit STACK

1» PRIMARY aua* STATION

im SECOHOARY SUBSTATION
lai River pump house

m RESERVOIR a PUVP HOUSE
m FILTER PLART a PUMPS

M

IN DEAERATIM PLART

M OCMIHERALIZATIOM PLANT
1T ELEVATED TANKS

M asm disposal sasin

*E PRIEERATIOR SLDS
0 MAIM PUMP  MOUSE
*TO1 SATE MOUSE a CLOCK ALLEY
IT04 auPCRVi8OR*i office a las
ror CHAMaE MOUaE

ITOI FIRE HEAOQUARTS RS
iria STOREROOM

mt

ina AUTOMOTIVE REPAIR SHOP
ITI7 COMaiRED SHOPS

irw FIRST AIO

17X0 PATROL MEAOOUARTERS

im AREA SHOP

T4 CTURDER 8TORAOE



METAL FABRICATION AMD TESTING

300 AREA LAYOUT

n D
3905-1

| —3706A
P
3217 -ib
N_ o )
3*0" WIDE PATROL PATH y'*
oo o1 TYRE_|_FENCE } NI
S «LIST OF BUILDINGS =
301 _
< w W ite S 3706 LABORATORY
303 . AB,C,D,E,F,G,J,K. METAL STORAGE BLOGS. "3706- A AIR CONDITIONING
;\“305 test pile "3707-A CHANGE HOUSE
313 slug machining and canning A3707 “ B CHANGE HOUSE
**14 ROD EXTRUSION A 3709 FIRE HEADQUARTERS
* 2] SEPARATION LABORATORY * 3713 STORE ROOM - SUPPLIES
S 351 331-B SUB STATION ®73717 INSTRUMENT SHOP
/ 382 PUMP HOUSE 3719 ErsT AID
LaY
384 BOILER HOUSE ’2722 AREA MAINTENANCE SHOP
v 3605 1,2,3 a 4 GUARD TOWERS 3734 CYLINDER STORAGE
1\\3614 MONITOR STATION X 3741 pop, STORAGE
301 Gate House #3905 ~f,2 WELLS

N3704 SUPERVISOR'S OFFICE



211
221
228
224
201
241
252
271
272
274
278
282
288
264
201
2901
2902
2704
2707
2713
2718
2719
2722
2728
2784

APPENDIX A 9

SEPARATION AREA 1AYOTJT

'

Leganfl

Tank Ffera

Separation Building
Saiaple Preparation Building
Concentration Building
Isolation Building
Vfaate Disposal
Secondary Substation
Service Building

Shops

ikohinery Store-House
Cheiaioal Store-Housa
Reservoir* and Purgp House
Filter Plant

Power House
Ventilation Building
Water Storage

Water Storage
Supervisors* Office
Change House

Store Hoons

Oil and Paint Storage
First Aid

Painte and Riggers Shop
Laundry

Cylinder Storage



24> T

Zeorw.

/V\Z%N 2621*A

COAL STQR 2707 WA

SEPARATION

(200-W) AREA
LAYOUT

Fec *2

2605W#4

2605 *<2«









HANFORD ENGINEER WORKS

\PILE BUILDING

CHARGING FACE

M NSO
m

MwTi

vmyt wo

X-RAY V

H CAHII
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EXTERNAL

*DISCHARGE

DPAIN SLOTS FROM VERTICAL HOLES (13 THUS)
DISCHARGE END ONLY

ISOMETRIC VIEW OF GRAPHITE

ASSEMBLY

Ns

OPENINGS */ TO*9INCL FOR CONTROL RODS ( 7 SHIM-2 REG)
OPENINGS'10 T0’38 INCL. FOR VERTICAL SAFETY RODS

OPENINGS +/ TO*9 INCL. FOR REGULATING AND SHIM ROOS EXTEND 29°t"

INTO PACKING FROM RIGHT SIDE RODS ENTER FROM RIGHT SIDE
OPENINGS*10 TO*36 INCL FOR VERTICAL SAFETY ROOS EXTEND FROU
TOP OF PACKING DOWN TO DRAIN SLOTS AT TOP OF PACKING

LAYER

A'S



CUTAWAY ISOMETRIC VIEW OF GRAPHITE ASSEMBLY



SCHEMATIC ARRANGEMENT OF DIFFERENT GRADES OF
GRAPHITt IN THE PILE

"CHARGING FACE

DISCHARGING FACE

LEGEND
GREEN (KENDALL-CHICAGO) Lif
WHITE (KENDALL-STANDARD) %

BLUE (CLEVES- STANDARD)
RED (MIXTURE OF POORER GRADES)



CROSS SECTION THROUGH A CHARGED TUBE IN THE PILE

(APPROX." DOUBLE SIZE)

AIlS



WATER CONNECTIONS AT FACES OF PILE

HORANA.

4 INCH NANIFOLD

BIOLi
INLET TUBE SECTION
HORIZON TAL FLEXIBLE CONNECTOR (HOTAIL)
4 INCH UAHIFOLD
BIOLOGICAL SHIELD
(OUTLET)
<FIELD WELD
OUTLET NOZZLE ASSEMBLY
NOTE
FoLD WATER OUTLET 43" TO REAR OF

POSITION SHOWN IN THIS SECTION

OUTLET TUBE SECTION



CANNING PROCESS



ARRANGEMENT OF TUBES ft BIOLOGICAL
AT CHARGING6 FACE

5+ TIE RODS{SHRY) RRGIOLBICAL. SWELD
: _1-tor“ruee patter"h
j£ OF BLOCK=A-mme - j i
& 1

- T
T PE] ZSHIf
er-aj-

SHIELD BLOCKS

BIOLOGICAL SHIELD BLOCKS-—



0= PARTICLES PER CM2 SEC

NUMBER

(7)

ACTION OP COMPOSITE SHIEI

* GAMMAS
THERMAL
NEUTR
—————— IRON-—-— —-MASONITE-
ABSORBS THERMAL NEUTRONS SLOWS DOWN
AND GAMMAS; SOME EFFECT ON  FAST NEU TRONSJ
FAST NEUTRONS. ABSORBS SOME
THERMALS; LITTLE
EFFECT ON - IRON—
GAMMAS. IABSORBS 1
. AND GAM
5 10
THICKNESS OF SHIELD IN INCHES
THERMAL SHIELD FIRST BIOLOGICAL LAY El
(FIVE SIMILAR LAYERS
FOLLOW)
LEGEND

THERMAL NEUTRONS RAPIDLY ABSORBED

FAST NEUTRONS GRADUALLY SLOWED

MIXTURE OF FAST AND THERMAL NEUTRONS APPROACHES EQUILIBRIA

THERMAL NEUTRONS DIFFUSE BACK FROM MASONITE LAYER

FAST NEUTRONS RAPIDLY SLOWED DOWN IN MASONITE

GAMMA DECREASE AT LESS THAN EXPONENTIAL RATE BECAUSE OF 6 Al
PRODUCTION BY THERMAL NEUTRONS CAPTURED IN THIS REGIOI

GAMMAS GRADUALLY ABSORBED BY MASONITE
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ASSEMBLED SLUG

“"WELD

AL-SI LAYER .0105
APPROX.

COMPOUND LAYER
0.0015 APPROX.

SLUG

CAN 0.028 APPROX.

T

0.330i 0.010"

1
ASSEMBLY MUST PASS THROUGH A FULL

LENGTH TUBE GAUGE 1.455" DIAMETER

A 2e
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TYPICAL ARRANGEMENT OF SLUGS

TYPES OF
STAINLESS ._STEEL
12-]4 " CHROME

18018 & rSve !

GROVED
STAINLESS STEEL

ALUMINUM

SLUGS

B.7Qf 1.03
m i

6J44tX)03
WAwIun

K v v.>y\\\vxyj

6-1441.003

6J44+.003

m m

NOTE'- COMBINED LENGTH OF (A) AND (§) m 13-1/8": LENGTHS
OF INDIVIDUAL PIECES ARE SUBJECT TO VARIATION.

IN ACTIVE TUBES

'P\ active metal slug

ALUMINUM COVERED.

10%CADMIUM 90XLEAD
SUX3-ALUMINUM
COVERED.

PERFORATED TUBULAR
SLUG -ALUMINUM
TUBING.

ALUMINUM COVERED

DISCHARGE



1SOMETR1G DIAGRAM SHOWING ROD PATTERN FOR

VERTICAL DROP SAFETY RODS .AND SHIM AND
REGULATING RODS (HORIZONTAL)

HAR OfNG FACE OF PILE

*36 VETICAL SAFETY ROD
DOWN POSITION _

TEST OPENING m*
TEST OPENING 'B* .
THERMOCOUPLE TUBE 'Qi \,
TEST OPENING'Q”
THERMOCOUPLE TUBE 7~
THERMOCOUPLE TUBE 'FI

RODS

OItOHARtK PAOK OF

A28






ASSEMBLED SLUG

INO CAP
SPACER

mAIR SPACE

—TOP CAP
BONO

TUBALLOY SLUG

S| BOND (.009")
-BOTTOM CAP
AIR SPACE
P INSERT
WELDINQ CAP
1.440

25



TO
CONTROL BOARD

| HP. MOTOR
1800 R.PM.
| WITH ATTACHED
—_— BRAKE.
REGULATING ROD
RACK
CHOICE OF SPEED
LOW SPEED INCHES/MINUTE
REDUCER HIGH SPEED LOW SPEED
CHOICE OF RATIOS 36 60
4560 Al 60 1. 20
2400:1_ 132 3.0
900 :1 180 6.6
408 ! |
SLIP
CLUTCH
DIFFERENTIAL
2:i RATIO
REDUCER
7.621 |
RATIO
=
n HIGH .SPEED
REDUCER
L CHOICE OF RATIOS
J 80 |
45:1
5 H.P. MOTOR L9 -1
1800 R.P.M.
A1z,

SCHEMATIC ARRANGEMENT
ELECTRIC REGULATING ROD DRIVE



NO.2 SAFETY CIRCUIT

f-
MOV
AC.
APTER TROUBLE IS DEPRESSING TH* C
REMEDIED THIS RESET DESK PUSH BUTTO
BUTTON MUST BE PUSHED VCV(')'-N'-TA&'_’EN THIS
BEFORE SHIM ROO CAN :

BE WITHDRAWN AGAIN.
DROPPINS OP ANY
SAPETY ROO WILL
OPEN THIS CONTAC

440 V. AC

IP EITHER OP ABOVE

CONTACTS OPENS THIS
COIL IS DE-ENERGIZED

AND THESE CONTACTS
ARE OPENED.

IP CURRENT IS REMOVED PROM THESE y
SOLENOID VALVES, PULL ACCUMULATOR OTL 7/

PRESSURE IS DELIVEREO TO OIL MOTORS AND RODS
ARE DRIVEN IN.



DRIVING MECHANISMS FOR REGULATING AND
SHIM RODS



CONTROL ROD MOVEMENT

= SCHEMATIC *

ALUMINUM 1X CAST IRON

CROSS SECTION AT —A o e )
~~1 BORON GRAPHITE
WATER '.'."3 CONCRETE

iftTr.] MASONITE

JPOONCRIT( WAL AVO>0OULI LixD COURNS +» FFROET 9
m 'ROOVAGANST RADATIONS fSOM ACINATED
OWINOOWV TOM SEAEDWTH CAANG AROUNDBODV t

w0 HOG
1BY QUK ORGRATIO RIVOTTtY BY QOMFESEDAR
A t ANON DRVES RD
©FLEXIBLE HOSF'X CARRY GODWATERIN ANDNOT WATI



SECTIONS SHOWING REGULATING OR SHIM RODS AND THE SPECIAL FITTING"
OF THE PILE SHIELD THRU WHICH THESE RODS PASS j

JMIHUM TUBE SAS IHLCT

THERMO-COUPLE-
HOLE IH HO.3 WEU ~
MIV

SECTION THRU SHIM HOD AHD 6RAPH/TE Of PILE
SFCTION A-A SECTIOH TAKCH A FEW IHCHES /HSIDE THE THERMAL
SHIELD



plan AND FI FVATION OF VERTICAL SAFETY RODS.

WINCHES
Up
VSYMBOL L t R OH THIS VItw -SUPPOPTIH6 PODS
OESIGHATE LEFT B RIGHT Vi~
HAHO WINCHES

wv-

FOB VS POO LIMIT SWITCH i5.Pt 0 CPOSSH AO

7#INCH CABLE

MOTOR 10 RUSEfOR
UPPER B LOWEP UMIT SWITCHES
[ABE ACTIVATED BY A PINO PUMP USE
IBUILT INTO POO CPOSSHEAD  _ FALL OF ROO BY A CA
WINCH BLOCK ' (smirents wiu opipati j
:)plplggecnvl or ant potation1
m— *00 oh its axis T a4

CLOSING DISCHARGE i

WENT SAFETY ROO

COMPRESSION
V.S ROD LIMIT SWITCH- SPRINGS
ARRBT. AT THIS POINT

PLM
|

(PAR

—BIOLOGICAL SHIELD
(STEEL @masohite;

THERMAL shield
ff

“W1l- f 5m

.AALUMINUM TUBE IHTO WHICH
THE SAFETY RODS DROP

= — PI tN AT C-C.—

L w1l 3wM
4 “NTIONXKMWCU |

—SCt PLAM C-C—



SECTION THRU DROP

OF THE PILE

ENLARGED PLAN

SECTION

SEE SECTION 'A-A"FOB LOCATION

STEEL OF"
FILE SHIELD

ENLARGED SECTION 'lft~A"

ALUUINUM TUBE WHICH ACTS AB
HELIUm BAHNIEN

SAFETY

SHIELD THRU WHICH THE ROD

ROD AND SPECIAL

CABLE SUFFOBTIHS OBOF
SAFETY HOD ATTACHES HEBE

XASUNNEN MECHANISM TO ABSORB

-g SHOCK or NOD IH CASE HYOHAULIC
t IS IHEFFECTIVE

-STEEL LINER, INSIDE
ALUBHHUM TUBE AND
SUBNOUHDINB OHO? BOO.
roLoae tolinanoi ifnrfw
uMtn ano noo atouct
UADIATIOH LtAKAtt TO
NOMINAL VALUt. LINtN WILL
CONTAIN ININAL *NOOVi TO
AONIT BONAM SOLUTION ON
3NO tANtrr OtVIOtl

FITTINGS

PASSES

Ifloob line

LOWER

FOB CONTIHUAT/OH SEE
SECTIOHAL ELEVATI

OWEN EHD OF SAFETY ,

LOW** END OF ALUHIM

SECTIONAL ELEVATION "B-B1

UPPE-R SECTIONAL ELEVATION B-B



DISGHARGE FIXTURE




SLUG HANDLING AFTER PILE
DI SC HAR GE

G PROCESS

AREA

SECTION

A4l



ARRANGEMENT OF MATTRESS PLATES

1 LAMINATED MATTRESS PLATE
2 MATTRESS PLATE ANCHOR ANGLE

3 MATTRESS PLATE EXTENSION

4 MATTRESS PLATE COVER

8 AUXILIARY MATTRESS PLATE HANGER
6  AUXILIARY MATTRESS PLATE



CHARGING M ACHI NE
a
JANLET WATER FITTINGS



ELEVATION OF CHARGING
MACHINE



NO I. SAFETY CIRCUIT

110 VOLT A.C.

8 8 gA) H“'/ j 220 VOLT A.C.

«Ql

<
L

w
*

2-RELAYS BREAK 220 VOLT

CIRCUIT IF 11O VOLT CIRCUIT

13 BROKEN. CANNOT BE

RESET UNTIL TROUBLE RECTIFIER
IS CORRECTED AND RESET A.C. TQ DC.
BUTTON 13 PUSHED. 6 6

N

TO 26 MORE SAFETY ROOS

-S|

NO. I NO. 2
CLUTCH
NQ3
SAFETY
WHEN ANY SAFEY ROD n ROD
DROPS.THIS CONTACT
OPENS AND MOVES IN
SHIM RO008.
>437
t-M-H- 71?-/

s [it'



MAIN CONTROL ROOM



PILE SHOWING PRINCIPLE POINTS
OF INSTRUMENTATION 8r CONTROL

000
OO0 000
RO o
%O'v"‘? 0

I' SAFETY ROOS (29) OROP INTO PILE WHEN
SAFETY CIRCUIT IS BROKEN.

2,ft 4, REGULATING RODS ELEC. OPERATION.

3,6,6,7,8,9tfr 10 - SHIM RODS HYDRAULIC
OPERATION.

I1- EIGHT INCH RISERS (10) THROUGH BOTTOM
SHIELDING FOR ION CHAMBERS.

12. SIXTEEN INCH RISERS (2) THROUGH
BOTTOM SHIELDING FOR ION CHAMBERS.

19. EIGHT INCH PIPES (4) CONTAINING ION
CHAMBERS.

14. EXPERIMENTAL HOLE V  FOR
NEUTRON CHAMBER.

2

3

15. EXPERIMENTAL HOLE D" FOR GAMMA
CHAMBER TO BE USED DIFFERENTIALLY
WITH A HOLE UNIT.

:B- EXPERIMENTAL HOLE "F* FOR NEUTRON
THERMOPILE.

17. DISCHARGE END OF 2004 TUBES
THERMOCOUPLE IN EACH TUBE.
IB. CHARGING END OF 2004 TUBES-

PRESSURE GAUGE CONNECTION FOR
EACH TUBE.



CASK ASSEMBLY

WATER CIRCULATING TUBE
LOCKING BAR

BALL LOCK

LID ARMS

LUG FOR LIFTING BUCKET

HOLES FOR WATER CIRCUt
THROUGH BUCKET

CATCHES FOR LOCKING BA
LEAO FILLED CASK WALL
LUG FOR LIFTING CASK



TRANSFER

PROCESS METAL
BASIN

STATION 8 STORAGE BASIN

STORAGE AREA
WATCH FILLED

11
OUNNV METAL
[l )

It MONORAILS 4+0*0.0.

OVCRNCAD

SLOTTiS FLOORS
FOR OASLI SHOPS

o
orl

PLAN



MAIN CONTROL PANEL

1) IAN recorder operated by Beckman micro-
mi croammeter and neutron chamber under
the pile, Beckman #2

2) IAN recorder operated by Beckman mlcro-
microammeter and chamber monitoring water
activity in the downcomer, Beckman #1

3) Multi-point L&\ recorder operated by
Beckman micro-microamme*Wr and neutron
chambers under the pilefBeckmans J and 4

It-5) Blank panels

6) Continuous slngle-point recorder recording
position of regulating rod In use

6a) Toggle svitch for selecting regulating rod
to be recorded at 6

7) Voltmeter and svltch for measuring battery
voltage In galvanometer system

8) Svitches to by-pass first "out" llImlt"svltches

9) Nine switches far cutting the 9 Selsyns In and
out of service *

10) L&N circular chart recorder far differential
power level indicator

11-19) Nine Selsyne indicating the position of 7
shim and 2 reg. rods. Beg. rods are 11 and 1*.
Green light over each Selsyn ehows when rod is
all in, red light shovs vhen rod Is all out

io) Benge svltch for differential pcwer level
Indicator

21) Shunt for level galvanometer

22) Duplicate Selsyn for #1 regulating rod

23) Ground glass scale for level “lvanometer

2U) Ground glase acale for deviation galvanometer

25) Tventy-elght drop annunciator

26) Duplicate Selsyn for #2 regulating rod

27) Shunt for deviation galvanometer

23) Indicating meter for Beckman #1

29) Indicating meter. for Beckman #2

30) Indicating meter for differential pover
level Indicator

31) Indicating meter for Beckman

32) Indicating meter for Beckman #1*

33) Push button toj drive In the 7 shim rod
high speed. Can be locked dovn with 1

31) Hlectric interval tine

35) Electric clocklvith sveep second hand

36) Push button operating #1 eafety clrcui
be locked dovn with key

37) Alarm lights for discharge water monil

38) Indicating light* far doors into disci
area at 07, 107, 207, and JO” levels

39) Switch to select regulating rod to be
operated 1

U0) Duplicate afvf? far other control rod
locked so onWll rod at a tine can be

Hi) Svitoh for high speed, low speed eel.”
one regulating! rod

U2) Switch far direction selection of one

U3) Switch far high speed, low speed sele
other regulating rod

W) Switch far direotlon selection af othi
regulating rod;

I5) Switch t® move a shim rod In either d
Green light above switch indicates if
controlled by )this switch is in opera

U6) Ten-polnt selector switch far eelectl
of the 7 shim rods Is to be moved

1»7) Duplicate of U5 fcr second hydraulic

US) Oreen lights show vhen accumulator 1*
above rarraa-l operating height

1*9) Amber lights show when the accumulatc
are Just below normal operating heigh

50) Bed lights show when levels have drop
point where the "low" annunciator fla

51) Five Indicator lights show green whmi
rod power, shim rod paver, #l reg. re
#2 reg. rod power, and instrument pe*

52) keys far locking pover aff, on the at
systems

53,511855) Fifteen key by-pass svitches fc
passing various safety circuits as im
during repairs and maintenance

56) Control for vithdraving or lovering 1
rods Individually or In groups, depei
upon setting of individual rod contri

57) Controls-far tripping 29 safety rods
ually. Oreen light above each contri
indicates vhen rod is in, and red 111
vhen rod la out

58,59) Svitches to turn on shim rod oil 1

60) Seleotar switch to put "A" hole neut;
chamber on either #2 Beckman or the
galvanometer

61) Svltch to operate both shim rod pumpi
taneously to drive rods at tvice nor

62) Beset button for alarm lights (37)



MISCELLANEOUS CONTROL PANEL

1) Helium exit pressure
2) Helium inlet pressure
3) #1 regulating rod exit water
pressure
U) #2 regulating rod exit water
pressure
5) #1 regulating rod exit water temp.
6) #2 regulating rod exit water temp.
7) Four-point recorder for:
a) .. air in helium 0-100$
b) .. air in helium 0-2#
©) . H20 in helium at pile exit
d) « H20 in helium at sample
point O-1.
8) Two-point recorder for:
a) helium temperature into pile
h) helium temperature out of pile
9) Two-point recorder,
helium inlet and exit activity
10) Becarding flowmeter,
helium circulation rate into pile
11) #3 shim rod exit water pressure
12) #* shim rod exit water pressure
13) #5 hi® rod ®xIt water pressure
1., #6 shim rod exit water pressure

15) #5 shin rod exit water t
16) shim rod exit water t
17) # shim rod exit water t
18) #6 shim rod exit water t
19) Four-point recorder, exi
temp, of rods #1, #2, an
20) Four-point recorder, exi
temp, of rode i« . #5, an
21) Four-point recorder,
miscel laneous exit water
22) #1 shim rod exit water px
23) #8 shim rod exit water p;
2« #9 shim rod exit water pi
25) #7 shim rod exit water &
2 ¢, H8 shim rod exit water &
27) #9 shim rod exit water &«
28) Pile exit water pressure
29) Four-point recorder, exil
temp, of rods #7, #8, ax
30) Indicating temp, potentic
and 32 DPDT toggle switcl
31) Four-point temperature r<
controlled from 30
32) Selector switch for "B" .
thermocouples



D
2)
),
U)

5)
6)
7)
8)
9
10)
11)
12)

1)
V)

INSTRUMENT
MONITORING ROOM PANEL

Eecorder For pH OF West® Water Entering Elver
Becarder Far Intermediate Eetention Basin Monitor
Recorder For Inlet Eetention Basin Monitor
Eecorder Of Eadiation Intensity 20° Far Side
Discharge Area

Becarder For Stack Air Monitor

Becarder Integron Dosage Measurement

Becarder Integron Dosage Measurement

Becarder Of Eadiation Intensity Top OF Pile And

Transfer Area
Becarder OF Gamiia Activity Of Eetention Basin Exit

Water
Becarder OF Beta Activity OF Eetention Basin Exit

Water '
Becarder Of Eadiation Intensity 0", 10°, 20, JO"
Near Side Discharge Area

Becarder Far Exhaust Air Monitor

Becarder Far Integron Dosage Measurement
Becarder For Integron Dosage Measurement



3)
V)
5)
6)

8fc9)
10)
11)
12

13)

1U)
15)

16)
17)
10)
19)
20)
21)

VALVE RACK AND QAUQE BOARD

IT I» I* tO
n n in

Master gauge

Valve assembly; one for each tube and individual Panellit gauge
Horizontal gauge header

Master gauge riser connecting all horizontal gauge headers
Individual Panellit gauge, one for each tube

Detail of valve assembly

Detail of Panellit gauge

Series relay connections

Pressure connection

Transparent slot

Rotating pressure indicating element. Shows white at normal
pressure, red on low pressure, and green on high pressure
Conduit for 3/16 outside diameter copper tubes to pressure gauge
Indicating lights

Two-way valve, connects Panellit gauge to either master gauge,
or to tube pressure connection

Needle valve to shut off individual Panellit gauge as necessary
Line to Panellit gauge

Line frcn next valve on left to its corresponding tube

Line frcm next valve on right to its corresponding Panellit gau*
Line frcm tube at pile face

Header to master gauge



D
2

10)
11)
12)
13)

1

INSTRUMENTS
INLET WATER PANEL

Weter pressure, left-hand
unchilled 20" riser

Total flow, rate of heat transfer
(kw.), and temperature difference,
recorder

Flow and temperature recorder,
left-hand unchilled 20" riser
Kilowatt calculator (blank door)
Flow converter (blank door)

Main steam pressure

Stand-by filtered water pressure
Stand-by raw water pressure,
valve pit
Water pressure,
20" riser
Water pressure, chilled header at
valve pit

Water pressure, unchilled header
at valve pit

Flow and temperature recorder,
left-hand chilled 20" riser
Two—pen pressure recorder,
chilled and unchilled headers at
valve pit

Temperature differential
converter (blank door)

left-hand chilled

15) Two-point temperature rec-or
temperature each side of va
in by-pass between chilled ,
uncMl led headers

1™) Water pressure, left-hand h
tank

17) Water pressure, right-hand
tank

18) Inlet water pressure, therm,
shield

19) Instrument air pressure

20) Water pressure, right-hand
chilled 20" riser

21) Water pressure, right-hand
unchllled 20" riser

22) Flow and temperature record*
right-hand chilled 20" rise:

2*) Flow and temperature record!
right-hand unchilled 20" rii

2 ) Two-point recorder, high tat
levels

23) Flow recorder, water to thei
shield

26) Storage tank lIsrel indicating
lights



INSTRUMENTS
TEMPERATURE MONITOR

142) L&N mingle-point recordsrs

3&4) Retractable plugs for L&N recorders ’
1 and 2 respectively

5&5) Brown high speed recorders

T&B) Retragtable pluge for Brown recordsrs,
5 and 6 respectively

9) Jack for monitering 2004 tubes
10) Jack for monitoring 1002 tubes
11) Jack for monitoring other 1002 tubes

12) Jack board containing & jack for each
individual tube

13) Five rows of 40 plugs each for
rlugging into 200 or less Jacks on 12

4&15) Jacks for plugging recorder into
200 tube system

16) Forty indicater 1lights
17) Row skip switches
18) 200-point repeat switch
19620) Monitor starting awitches
21) Bow eelectar switch -- rowp OL-253

22) Row sslector switch -- rows 2U-hs
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SECRET

LIQUID LEyEL MEASUREMENT
WITH SPECIFIC GRAVITY AND WEIGHT FACTOR



RADIATION

INTENSITY MEASUREMENT

EQUIPMENT FOR 221 BUILDING CELLS

6.E. ION CHAMBER (ONE OF FOUR)

COLLECTOR ELECTRODE
HI6GH VOLTAGE ELECTRODE
6LASS INSULATORS

CHAMBER COVER WITH CABLE CONNECTORS
LOW LOSS SHIELDED CABLE (FOR 4 CHAMBERS)

HI6H VOLTAGE LINE (iSHIELDED) 104 CHAMBERS
MULTIPLE SWITCH

BECKMAN AMPLIFIER

MiCROMAX RECORDER (4 -POINT)

LOW LOSS CABLE-ION CURRENT FROM
MULTIPLE SWITCH TO AMPLIFIER.

VOLTQGE SENSITIVITY SELECTION LINES
mi (Iru rururta



SAMPLE R
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SECTION A-A

ELECTRICAL — -
INSTRUMENTS -
STEAM,CHEMICAL -~
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TRENCH SPARE
STEAM
CHEM.FEED
TRENCH

LUBR

TRENCH SPARE
SPARGER
ELEC.

MIKE

H20 OUT
TRENCH SPARE
STEAM SPARE
TRENCH

STEAM

HjO ouT

ELEC

1

w

o

10
11

CELL NO. 25

42 TRENCH SPARE

CELL NO.26

TRENCH SPARE 43

41 STEAM CHEM. FEED
40 STEAM BOWL SPRAY 45
38 LIQ. LEVEL LUBR. 47
o g» o1 0) T;
i A u» >
(0] ® 0 ~ o
m s a0 1
p noD I
y¥ 0om T
m
f 4
LEGEND

10) PRECIPITATOR

01 CENTRIFUGE

(§) CATCH TANK

SOLUTION TANK

<

~" 30

=0
a

©
©

wnN8 TN

84
83
82
81
80
79
78
77
76
73
74
73
72
71
70
68

TRENCH SPARE
GALLERY
CASE SPRAY
TRENCH SPARE
HYDRAULIC
TRENCH SPARE
L10 LEVEL
ELEC.

STEAM SPARE
SAMPLER
TRENCH SPARE
STEAM

TRANS OUT
H20 IN

TRENCH SPARE
THERMO B MIKE



Section

10
11
12

13

|V]

15
16
17

18 & 19

20

Cell

1

5

11

13
15
17
19
21
23

25

27

29
31

33

& 2

& 6

10

& 12

& 1k
& 16
& 18
& 20
& 22
& 2b

& 26

& 28

& 30
& 32

& b

35j 36,
37 & 38

39

& 0

BUILDING

Function
Storage of contaminated discarded equipment
Railroad tunnel for bringing in metal
Storage of Blugs with fractured coating.
This cell is kept filled with water
(see 212 Euilding)
Coating removal, metal dissolving and reduc
Coating removal, metal dissolving and reduce
Metal solution storage
Sewage disposal, holding tanks

Sewage disposal, eewer cell

Spare. May 'te used for a by-product precipj
tation before extraction

Extraction

Extraction (spare)

Treatment of waste metal solution
Treatment of waste metal solution (spare)
Spare, unequipped

Storage and oxidation of metal solution

First decontamination cycle, by-product
precipitation

First decontamination cycle, product
precipitation

Treatment of decontamination wastes
Second decontamination cycle

Second decontamination cycle

Third decontamination cycle (spare)

Spare, unequipped



VENTILATION BUILDING- LAYOUT
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19'-6 LONG CONDENSE

SECTION ON A-A Of 7S'-0“ DIA. STORAG6E TANKS

241  BUILDING



224 BUILDING

CHEMICAL > PROCESS PIPIN8
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ou’ LiA
BUILDING NO. ZZI
BUILDING NO.291
73 [e] STACK
! Y /11t
BUILDING NO.22|
'CELL BUILDING
BLDG. NO. 271
SERVICE
LEGEND

PROCESS LIQUIDS » CHEMICALS 2*1 TO 124
SEWERS TO 241 PONDS

ACTIVE WASTE LINES TO 241 TANKS » SUCK
STEAM, AIR ft WATER



GALLERY
CONNECTORS

00O0O

00O00O

LUBRICATION LINES
IN PIPE GALLERY

0000

SPARES

LEGEND

O c
FOR GANG VALVES

(\') OTHER PRESSURE GAUGES

GANG VALVES

o] OTHER VALVES
(Q) MICHROPHONES
Ls loudspeaker

LSC-loudspeaker control



Teseee At

DRAFT

4 -POINT

SENSITIVITY
RECORDER
4 -POINT
SWITCH

PIPE
GALLERY
CONNECTIONS
3-5LA

TRENCH |

CONTROL PANEL
ARRANGEMENT SECTION 3-L

ODOO

WEIGHT
DENSITY
RECOROER J"NVS

4—[;%'/";T DUAL DIFF.
PRESSURE
RECORDER RECORDER
2- POINT
TEMP
RECORDER
SAFETY
METER
291
BLDG.
BUBBLERS FOR INS
AIR LINES.
PRESSURE VACUUM
R GANG VALVES.
OTHER PRESSURE
39 TRENCH
FLOW METER
37 TRENCH GANG VALVES
® OTHER VALVES
® MICROPHONE
LS — LOUDSPEAKER
32 TRENCH
28 TRENCH
CELL TEMP.

NO2 FROM 4 PT.



HA1e-

GAUGE BOARD

SECTION 15~
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aiffiaN DETHIC? HISTORY
BOOK 1V - PILS PIi0JSO?
vomm 3 - design
APPKKDIX 3

.ammfs ahd tabuutiohs

Desorlptloa

Principal Diiaensions of Pilo

tabulation of* Parcmnent Plant Road Mileage

Tabulation of Kichland Conmeroial Kstablishisients

Tabulation of fieligioua Groups Represented in United
Protestant Church

Tabulation of Design Costs

Wilmington Area Engineer”s Organization Chart

du Pont Design Division Organization Chart



PRINCIPAL OIHBNSIOBS OF PIL2S

The following distensions were to be the principal ones of the Pile

as submitted in the Metallurgical laboratory design suggestions

Axial length of active cylinder 23 feet /

Radius of active oylinder 16 feet 7
Thickness of reflector 1&fa inches /
Total weight of metal 200 metric tons *©
>/ei$tt of graphite in Pile 850 mtrio fooa/
Weight of graphite in reflector 315 saotric tons *©
Radius of aetal rods 0.67 inch

iduraber of rods in Pile 1695

Weight of aluiainuia in Pile 8.7 metric tons

%



TABULaXI0K OF FBRMMIJSHT PIAtIt HQM) MIL3A.SB

CLASSIFICATIONS AMD 3YPB OF S&PACttS .

lew Construction Inter and Intra-Area Hoads
(Hoad Mix and Plant Mix)

Wm Construction Richland Village
(Road Mix, Penetration and Gravel Surfaced)

ixiating Roads Improved
{Gravel Surfaced and Hoad I1ix)

existing Koadfi Maintained
(Gravel Surfaced and Hood"™ Mix)

Patrol Trails Ir<proved and Maintained
(Packed —>and and travel)

Total

MILES

198.01

83.20

18.0Q

27.75

40.90

344 .88

ailes

miles

miloa

nilea

oilee



tABUL&TIOH OP HICHLM® GOmFfKRCIAL ~ABLISHTTFIHTS

BSTABLISTIMKIITS
Pood Stores
Drug Stores
(Jonaral Kerohandise Store
Variety Store
Shoe Repair Shop
Barber & Beauty Shop
ttomn®"B & Children’s Apparel Shop
’Sen"s Clothing £ Shoe Store
Hardware Store
Optical Shop
Electrical Shop
Oarage & Service Station
Service Stations
Western Union Office
Hailway iisprosa Agency
Laundry
Milk Depot
Post Office

Bank

HUMBER

5

3



TABULATION OF tiamiLigid5 OKQUPS HKPRSSHNTSD

10.

11.

12.

13.

14.

15.

16.

IH UNITED PHOTFfaj TAIIT GHUKCH

Methodist
Baptist
Presbyterian
ilagarene
Episcopalian
Christian
Congregational
Swangelioan
Church of Christ
United Brethren
Salvation Array
ljutheran
Pentecostal
Assembly of Cod
Adventist

Miscellaneous Protestant Groups



TA30UTI101 OF DESXGI COSTS

ssqisesriho sbsxgi

1927,928,64
18*773,08

835.691.58
8,048.60

53,637.32
16.091.20

34,864.23
198,776.22
40,227.99
16.091.20
107,274*64
340.642.58
211,567.41
158,230.09
5.363.73

5.363.73



AUDIT sicnos 4 t0° -
Chief of Section.

Stnerviees ud coor

1Asetat

D. C. Tan Dim

=c* iother«el CAT-12
ates the actiTitles of

ell Aadlt functiooe In connection with con-

etnactloe nod operational facilities on
Crff Contract*.

IM t. Chief of Section..l.T. Pinny CAT-11

eel Chief ProJ.Auditor (n*Id)CAT-IC
eel St~er. Auditor (Trvm .) CAT-8
Assoedkinin. Assistant CAT-8
eel Aasociate Auditor CAT-8

1 Jr. Const. Coet Anditor CAT-7

-

eel Si~er. Anditor (Tins) CAT-7
1 Clerk-8tenographer CAT-4
ee2 Clerks » CAT-A
2 Aeet. Clerk Stenoe. CAT-3
eel Aset. Clerk Typist CAT-3
eel Checker (lhterial*) CAT-3
eel Aaslatent Clerk CAT-3
7 Jr. Clerk Typi*t* CAT-2

ee() of Alch aaeigned to Bogin,
in Qiarge, Tield)
3 Jr. Clerk Stenoe. CAT-2
ee(l of which assigned to Engin.
in Cfcerge, Tield)
2 CUe. Mxhine Operators CAT-2
ee(l of ehieh aeeigned to Engin.
in Cherge, Tield)

1 Junior Clerk CAT-2

M« <t1UMIF

<w J*al|Md to tallanr la

(TKU)

1 Technical Assistant

0. B. Cambell Captain
Captain

1 Jr. Clerk Typist CAT-2

COIfIHOL SECTION °e
Chief of Section..... ....E. B. Trean*l P-4
Supervises all Control functions including
Priorities, C.N.P. allotments and report*,
Field Progress reports, engineering and
metariel requirement* and expediting of
critical ordera.

AREA KITINEEH

villlsc I. 5*rrAr “eJ%]

Super* *ses and '*Wets the project* as-
signed tc his office. Direct* and super-
vises the »ork cf contractors on projects.
Responsthle to the . ‘strict Knplnrer "or
satisfactory conpletirn cf prefects.

1 Clerk-otenorrspher CAF-4

Executive Officer

D. M Stowers Ihjor

1 Jr. Clerk Steno. CAF-2

ADMINISTRATIVE SECTION
Chief of Section.........3. R* wls9n

Supervises all Ad*<nistx*tiv* fun-
tions Including Personnel, Payrolls,
Purchasing, Travel Orders, JUA and
Records and O ffice Service Activities

CAF-8

65 C

PROTECT171 iECLIIITT S5ECT!0»

Qii.f of S.CIIM.

Coordli>»tini Pro»ctlT.
Ku rei of units under the Nil»-

ington Are* Offices.
1 Jr. Clerk Typist, C%-2

EJODEZHIN3 SE(
Chief of Section Bsi

Supervises the checkin;
on all plana and sped

1 Jr. Clerk Steno

1 Jr. Clerk Typis

PROPERTT A SAFETY SECTION

1 Asst. Clerk Steno. CA53
»1 Inspector (3en. Conet.) SP-7 3 Jr. Clerk Typists CAF-2
1 Assistant Clerk Steno.  CAT-3 1 Chauffeur CPC3
CfOUTIOKS SfXTIOI
ChUf of s.ctlon......... C. ». snrtoul, I»t Lt

Sup.rria.8 .ud coordinate

rfon»nc of

»ork und.r op.r.tlon cantrKt*. »etj e» nrooert*
li.ison O fricr »ro* U«.r usl 777Aj.
operators.

Asst. Chief of Section..0. P. Bsrgclin, 1st Lt

1 Anditor

2 Clerk*

1 Asst. Clerk Steno.

Chief of Section...R.T. Swofford, Jr. Captain

Supervises receiving and transfer of all
aasuens accountability for au.

11 ~f.t, runetl—

M1 jr. Administrative Aeet. CAT-7

CAT-9
CAT-4

CAT-3

eel Jr. Clerk Typist

=n Clerk
1 Junior Clerk

ee2 Inepector* (haterlal*) SP-6

CAT-A
CAT-2
CAT-2



1 Technical Assistant

)= B. Caapbell Captain

LJr. Clerk Typist CAP-2

ChoMm i f © 0

E. B. Treael P~i
functions Including
otasnte and reports,
, engineering and
and expediting of

AREA EJT.INEEH
VIIHs- L. Sspp™r Itejor

Supervises and 'Hrects the presets as-
signed tc his office. Direct* and super-

vise* the work cf contractors on projects.

Responsible to the D*strict LnpJnc«r ‘or
satisfactory completirn cf projects.

1 Clerk-Steno”~rapher CAF-4

Executive Officer

D. M Stowers Ifcjor

e 1 Jr. Clerk Steno. CAF-2

ADMINISTRATIVE SECTIO*
Chief of Section.........3. R. ulson CAF-6

Supervises all Administrative fun-
tlons Including Personnel, Payrolls,
Purchasing, Travel Orders, Mall and
Records and Office Service Activities.

8 Offleera

65 Civilian*

PROTECTIVE SECURITY SECTIOM
Chief of Section J.F.Clancy,1stLt
Ceordlnatii* Protective Security
measures of units under the Wilm-
ington Area offices.

1 Jr. Clerk Typist, CAP-2

4000

EJDNORIIO SECTIOM +
Chief of Section............. D*rt Bowlle

Supervises the checking for approval

on all plans and specification*.

1 Jr. Clerk Steno. CAP-2

1 Jr. Clerk Typist CAP-2

v\ .

LABOR RELATION SECTIOM
Chief of Section
0. H. Enolls*jer CAF-10
Coordinates and acts as liaison
agent for the Area Engineer on

Chief of Section.....

>n*t.) SP-7 1 Asst. Clerk Steno. CAF3
3 Jr. Clerk Typists CAF-?
foero. N 1 Chauffeur CPC3
OPERATIONS SECTIOM
Chief of Section......... C. 1. Swartout, 1st Lt.

Supervises and coordinates perforuance of
work under operation contracts. Acts as
liaison officer betweer. Area Er~ineer and
operators.

Asst. Chief of Section..o. P. Bargelin, 1st Lt

1 Auditor CAP-9
2 Clerks CAP-4

1 Asst. Cl*rk Steno. CAP-3

PROPERTY 4 SAFETY SECTIOM
Chief of Section...R.T. Swofford, Jr. Captain
Supervises receiving and transfer of all

property, assums accountability for all
property. Supervises all safety functions.

eel Jr. Administrative Asst. CAP-7
—2 Inspectors (Ifcterials) SP-6

=*1 Clerk CAP-4
1 Junior Clerk CAP-2
**1 Jr. Clerk Typist CAP-2

m m i i* chuqi (raul”#°
...A. T. Cochran* P-6
Supervises the work of contractors on
projects. Acts as liaison agent be-

tween Area Engineer and contractcrs on
setters effecting projects.

1 Assoc. Engin. (Itoch.) P-3

1 Asst. Bogin. (Civil) P-2
1 Principal Insp.(Elect.) sp-e
1 Principal Inspector SP-6
2 Inspectors (Dsn.Const.) SP-6
1 Clsrk-Stenogrspher CAP-4

1 JT. (Hark Stenographs”™ CAP-2

PUMCTIOMAL AM) POSITIDM CMXT

WilsInrtcn Area
~ectlon.Divislon, or Area

Minington. Delaware___
Station

BB

S6



E.- 1. DU POUT DU NEMOURS & CO.
ENGIpSBRING DEPARTMENT
Design and Construction Divisions

Manhattan District - Organization Chart.

(INC.)

CHIEF ENGINEER
E. G. Ackart

ASSISTANT CHIEF ENGINEER
G. M. Read

GENERAL MANAGER MANAGER
CONSTRUCTION DIVI310N DESIGN DIVISION
= M. F. Wood T. C. Gary

ASSISTANT MANAGER
J. P. Martel

SUPERVISING ENGINEER
F. W. Pardee, Jr.

DESIGN PROJECT MANAGER DESIGN PROJECT MANAGER
9641 9536
9721 9733
9722 58
9734 Jk
9735
P-9 TNX
M. G, Amick H. T. Daniels

CONTRACT PROJECT LOCATION

1 ee
tg -
I—? oo
2 ee
3 ee
4 e
4 ee
4 ee
4 ee
4 e
6 ee
8 L X ]
22 e
Not signed

KEY
9536 Hanford
9733 Clinton

58 Clinton
9595 Wilmington
9634 Wilmington
9641 Unknown
9721 W.R.O0.W.
9722 A.O0.\,
9734 M. C.W*
9735 Purchasing

only

9757 Wilmington
9233 Wilmington
9803 Wilmington
9891 Wilmington

SUPERVISING ENGINEER
J. C. Lawrence

DESIGN PROJECT MANAGER

9595
9757
9634
9803
9891

C-1 & C-2

W. S.

McVay
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mmn hu district history
BOOK IV - PILiT PROJECT
volums 3 - DJSSICM
appkndix O

m RSPSEUSHCaS

Sits Investigations and Travel Schedule
of Col. Matthias

Preliminary Sits Report

Ichthyology Report#

Feasibility Report, of 2S ffovember 1942

Design of Helium-Cooled Plant Report
ICS - 277

Design of Helium-Cooled Plant Report

V¢ 324 \Y

Design of Liquid-Cooled Plant Report
- 407

location
Area Snginoer
H.B.f. Claaaified
Files Case ’000™*

Area Engineer
1Uz_W. Classified
Files Case

rcCcc"

MMN *

"ppp”

District Office
Piles Area Kngineer
H.8JT. Classified
Files

District Office
Files Metallurgical
Information Office,
Chicago, Illinois

District Office
Hies liatallurgical
fnforsmtion Office,
Chicago, I1llinois

District Office
Files Metallurgical
Liformtion Office,
Chicago, I1llinois

Distriot Office
Files Metallurgical
Information Office,
Chicago, Illinois

District Office
Files Area Engineer
n.E.W. Olasaified Files



Specifications for Process Water-
Puaps

Survey of Separation Processes
Report jfGR 1017

Survey of Separation Processes
Report j/CH 1303

Survey of Separation Processes
Report /|C3 2619

Bismuth Phosphate Process

Report on Richland Village Design
by G. A. Pehrson, 8 June 1943

Wi Iningfcon Engineer-
ing Dept. Wilmington,
Del. Spec. 2002

District Office Files
Metal lurgical
Inforssation Office,
Chicago, Illinois

District Office Files
Metallurgical
Information Office,
Chicago, Illinois

District Office Files
Metal lurgical
Infonaation Office,
Chicago, I1llinois

Area &ngiafter*H*S_W
Moch. ;:&mnual Sec. C

Area Engineer
H.E.W. Office
Engineer
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MANHATTAN DISTRICT HISTORY
BOOK IV - X-10 PROJECT
VOLUME 3 - DESIGN

APPENDIX D

GLOSSARY

Activated Carbon* e Activated carbon is charcoal produced by the de-
structive distillation of vegetable matter such as wood, with or
without the addition of chemicals*

Aluminum* - Aluminum is the chemical element of atomic number 13* The
metallic aluminum was chosen for the Pile cooling tubes and slug
Jackets because of its low neutron absorption cross section
(0*124 x 10 square centimeters) and its resistance to corrosion
by water at the temperatures encountered in the Pile reaction*

Almlnua-Sillioon Alloy* » This is the eutectio alloy of the aluminum*
silicon system* It consists of 88 per cent alumimn and 12 per
cent silicon* The alloy it used as a bonding medium in the canned
slug since it has a lower melting point than aluminum and vir-
tually the same oorrosion resistance*

Billets* - A billet is a bar of metal# In this volume, it refers
specifically to the form in which metallic uranium is received at
the Hanford Engineer Works*

Boron*.— Boron is the chemical element of atomic number 5* It is used*
in the form of a coating, iIn the safety and control rods of the
Hanford Piles because of its high slow neutron absorption cross

OA

3eotlon (700 X 10 square centimeters)*



Cadmium. - Cadmim is the chemical element of atomic number 48* It is
a white duotile metal belonging to the zinc family* Cadmium was
suggested as a possible control means, since it has a high
neutron-capture cross section approximately 3000 x 10 *
square centimeters*

Carbon. - Carbon is the chemical element of atomic number 6* It is a
non-metallie element, ons of which forms is graphite which is
used in the Pile as the moderator* Carbon has a low neutron-
capture cross section of 0*0045 x 10”~* square oentimeters, thus
making It possible to use it without too high a neutron loss*

Columbium*. - Colurablum 1s the chemical element of atomic number 41*
Columbium is one of the fission products encountered in the sep-
aration of plutonium from the Fission products and uranium by use
of the fractional volatilization process*

Cross Section* - See Heutron-Capture Cross Seotion*

Deaeration* - Deaeration is the term used to refer to the process by
which dissolved gases are removed from water* In this process#
the carbon dioxide content Is reduced from about 70 parts per
million to about 2 parts per million, and the oxygen content
from about 14 to about 0*05 parts per million* Deaeration is
obtained by passing the water in a finely dispersed state
through towers in whioh a vacuum s maintained by means of
steam jets*

Decay Period* - The decay period for any substance is the time re-
quired for the radioactivity of that particular substance to

decrease to a safe level, as determined by health and safety



requirements* The activity of the slugs arises from the fission
products and other elements formed with the production of plu-
tonium* Some of this activity is transferred to the effluent
water and circulating helium#

Demineraliaation* - Demineralization is the term used to refer to the
process by which dissolved salts and aoids are removed from mter*
Demineralization is obtained by passing the water through two
exohangera, the first removing the dissolved salts of calcium,
magnesium and sodium, and the second removing the acids formed
in the First exchanger, except for the carbonic aoid which is
formed in the second exchanger*

Deuterium* * Deuterium is that isotope of hydrogen of atomic number 2*
Its symbol is H* or D and it is the principal component of heavy
water* Deuterium has a neutron-oapture cross section of only
0*0009 . 10*24 square centimeters*

Dissolving* < Dissolving is that step in the separation process for the
recovery of plutonium in which the aluminum jackets are removed
from the metallic uranium pieces and the uranium, containing plu-
tonium and many other elements, is plaoed in solution in prepara*
tion for the subsequent prooess steps*.

Electrochemical Series. - An arrangement of the metals in the order of
the amount of electromotive force set up between the metal and
solution when the metal is plaoced In a normal solution of any of
its salts*

Elutrlatlon* - Elutriation is one of the final steps iIn the separation

and isolation of plutonium®* This step consists of purification



by washing the precipitate and decanting the wash liquor*
Extraction* - Extraction is that 3tep in the separation process in
which the plutonium is separated from the uranium and from the
large majority of the many other elements present.
Eﬁagh%yaporiznggna - Flash vaporization refers to that(§ype of vapor-
ization which is instantaneous* In the original Pile design for
a water-cooled unit employing water reciroulation, this type of
vaporization would have been used in removing dissolved gases

from the water through a sudden reduction of pressure from about

20 pounds per square inch to near atmospheric with the temperature

of the water at the boiling point of the water*

Heavy Hydrogen* - See Deuterium*

Hydrogen* Hydrogen is the simplest chemical element known, of
atomio number 1* Its neutron-capture cross section is 0*325 x
1024 square centimeters*

Hydrogen Peroxide* < Hydrogen peroxide is a clear, colorless liquid
found in the Pile exit water* Before water could be recircu-
lated through the Pile structure, it would be necessary to re-
move a portion of the oxygen to prevent erosion of equipment*

Imhoff Tank* - An Imhoff tank is a tank for sewage clarification,
consisting of a sedimentation chamber with sloping floor lead-
ing to slots through which the solids settle to the sludge-
digestion ohamber*

Impact wrench* - The impact wrench used in the Separation”Building
for maintenance ?f equipment and replacement of parts consists

of an electrically driven wrench which oan be lowered from the



operating crane and placed on the actuating nut of the piping
which has to be loosened or tightened. The impact feature of
the wrench enables a stubbornly turning fitting to be pounded
loose in much® the same way a sledge hammer would act*
lon Chamber. - An ionization chamber measures the total number of iona
direotly produced in it. These iona are charged particles of
“"4dnatter due to the removal from or addition to the particle* of
one or more elecfnons. The chamber usually consists of two plane
electrodes between which there is a strong enough electric field
to draw all the ions to the electrodes befora they recombine
but not strong enough to produce secondary ions*
Isolation. - Isolation is the final step in the separation process
for plutonium, in which the element is separated from the last
of i1ts associated elements and prepared for shipment*
Labyrinth* - A labyrinth as used in reference to the Pile Area con-
\ sists of the entrance to the Pile discharge face protected by
concrete* This entrance is so designed that radiation present in
*
the discharge area must bounce at least twice before it oan es-
cape, thus reducing the energy of the radiations to a safe level.
Neutron Absorber* * A neutron absorber is one which possesses the
> ability to absorbNeutrons well, i*e*# it has a large neutron-
eapture oross section.
Mtrogen* - liitrogen is the chemical element of atomic number 7* It
is a gaseous element occurring in the atmosphere and has a high
neutron-oapture cross section of 1*75 x 10“~ square centimeters,

which prohibits the use of circulation of air through the Pile

DS



structure to reiaovo Impurities,

Outpassing* - Outgaaaing la the process of driving hidden gases out of
subataaoos by means of heating or evacuating*

Polymerisation* - Polymerization 13 a reaction in which t-vwo or mors
molecules of the same aubstanca combine to form a compound, from
which the original substance may or may not he regenerated* the

J0irmolecular weight being a multiple of that of the original

compound.
|

¢

Primary Radiation. - The primary radiation of radioactive materials con-

sists of tho original alpha, bota or garna emitted by those
materials*
Proportional Counter* - A proportional countar is an ionization chamber
in which one of the electrodes is ao designed that there is, be-
sides the primary ioua, a large number of secondary ions formed,

thus increasing the total pulse of current* It is possible to

design and operate such counters in such a way that the total

number of ions fomed la proportional to the number of primary ions

formed™>

Reactor*, - The tern reactor 1is used synonymously with reacting unit,
the unit in which the chain reaction is sustained#

Secondary Radiation. - “condary radiation is the result of ionization

of other particles due to the primary radiation, and the scatter-

ing and reflection of the primary rays by particles*

Silica Gel* - Silica gel is a form of colloidal silica (silicon dioxide)

like coarse sand in appearance but possessing many fine porea and

therefore extremely absorbent*



Syphon (Steam-Jot)* - A ateam-jet syphon is a device used in the

Separation Building for transferring solutions in which a jet

of steam is used to create -vacuun for suction. The3® syphons

are used so that necessary maintenance work on pumps can be

eliminated.

Thim?les- * The aluminum wells into which the -—vertical safety rods
drop are known as thimbles*

Uranium Hexafluoride. - Uranium hexafluoride had been developed in-
dustrially and in large enough quantities to suggest its use

aa a coolant for an enrichod-uranium plant* Fluorides are

good coolants.

Xenon* - Xenon is the chemical element of atomic number 54#

Xenon-135 is a member of the telluriua-iodine-xenon-cesium-

barium decay chain which is encountered in the Pile reaction.

It is radioactive with a half life of 94 hours. It led to ft

poisoning of the Pile because of its high neutron absorption

cross section (approximately 5,000,000 . 1Q“2* square oenti-

meter)«
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