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' LICENSE: SNM-777, Docket: 70 820 _pprovad .

SECTION: 900 - RECOVERY OPERATrON
Subsection: 9.10 - Storage ISSUED OCTOBER 31, 1968
Subpart: 911 - General Considerations

- SUPERSEDES NElW

911. General Considerations
.4 4

Uranium materials as scrap will be stored outside of the building
but within.the fenced-in area in designated locations.

A portion of the Norrth-Yard is paved and the South Yard is-gravel.

Incoming uranium materials shall be stored as described in Subsection
704. These will be checked for.integrity prior.to moving outside
and tarpaulins or polyethylene bags will be used to further insure
dryness if required.

Hand trucks will be used in moving containers from weighing area
to the outside storage area and later in moving into the processing
area. Containers are normally moved one at.a time and the path of
movement will be restricted to roadways and/or..aisles to insure safety
from interaction.
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LICENSE: SNM-777,;Docket: 70.820 Approved
- SECTION: 900 - RECOVERY OPERATION

Subsection: 910 - Storage ISSUED OCTOBER 31 1968
Subpart: 912 - Outside Storage . _

912.1 - Transfer to.Processin& Area SUPERSEDES N
. 'UPERSEDES.NE \

912.1 Transfer to Processing Area

Incoming .materials will normally be stored outside in the "as
received'container. In some cases, the containers may be stored
inside in accordance with the criteria for outside storage. If

the material is removed from the container, it will be stored in

an approved-storage location in accordance with this subsection
(910).

Inner containers are removed from the shipping container and moved
to the processing area. When out of a shipping container, only one
inner container is moved at a time and then only in aisles or
roadways which provide safe distance from other uranium.

Material will be introduced to processing uising standard Nuclear
Management Techniques as described in Section 500.

.. 9
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-'LICENSE: SNM-777, Docket: 70-820 Kpprovad
SECTION: 900 - RECOVERY OPERATIONS
Subsection: 910 - Storage ISSUED OCTOBER 31 1968
Subpart: 912 -: Outside Storage-

912.2 - Storage in Permanent Storage SUPERSEDES NEW
Containers

912.2 Storage in Permanent Storage Containeis

Components composed of multiple plates or rods will be stored one per
container. If parts of portions such'as fillers, plates, rods, etc.,
are stored, each inner container -will be modified by adding metal
inserts which will restrict the cross sectional area tp 19.64 sq. inches
(a 5 inch diameter cylinder has a circular cross section equal to 19.64
sq. inches). For the storage of uranium-zirconium bearing components,
depending on the weight fraction of the material to be placed in the
inner container, the safe cross sectional area of the inner containers
will be obtained 'ising Figure 309-V. The maximum inner container
cross sectional area is 32; sq. inches (8" x 4"). The full 32 sq. inch
cross sectional area. only will be used with materials having a maximum
weight fraction of U-235 equal to or less than 0.04.

These containers are constructed of extended 18 gage steel drums; steel
angle iron skids, legs, and braces; 15-gallon steel drum attachments;
and standard 18 gage drum lids utilizing standard lock ring and bolt
type closure rings. They are all welded construction. Details of
construction are shown on Sketch 912.2-I.

Approximately 30 of these containers will be placed in the Southwest
corner of the South Yard. Drums will be placed off the ground on
concrete blocks 4nd secured side-by-side forming a planar array. This
will allow approximately 18 1/2" edge-to-edge separation between SNH.
Only one inner container or. component composed of multiple plates or
rods will be moved at a time during container loading or unloading. r .

.
The nuclear safety of individual components or groups
rods, etc., 'in inner containers is assured by the use
section containers. The solid angle subtended by the
container will be less than 1.4 steradians.

T, .

of fillers, plates,
of.safe cross-
centermost inner

This storage arrangement will be inside the perimeter fence in areas
covered by existing radiation detection monitors and alarms. It will
be isolated from other SNM by 12 feet.

. .9 .
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OUTSIDE STORAGE IN PERMNNENT STORAGE CONTAINERS
*. ;

CASE I - Centerraost Inner Contain-Sr .. a

A. Assumptions

1. Storage arrangement is a planar array so centermost units "see" only the
neighbor on each side.

2. Assume 8" box face to be diameter for solid angle calculation.

B. Calculations

d = 8", h w 18.5" + 4" = 22.5", L 84" + 19" 103", L/2 52"

fL _ 2d 'sin G where tan e 0 h ° 52 = 2.76 and sin O G 0.941

16" (0.941) ^ 0.711 x 0.941 - 0. 699

XL (total) - 2 x 1.338 steradians

C. Allowable Interaction

From Figure 309-V the weight fraction for a 32 sq. inch safe cross-sectional
area is .04. From Figure 309-VII, the rmax. k eff for an unreflected safe
cylinder at .04 weight fraction is .655. As showm on Figures 309-V and VII,
larger weight fractions require reduced safe cross sectional areas which
result in reduced k eff values.

Thereforej the .655 k eff value is the maximum for the inner containers.

Q1 (allowable) = 9 - 1.0 Ic. - 9 - 6.55 2.45 steradians

LICEMSE.: SMNI-777; DOCKET: 7G-&20

SECTION: 900, EU-PART: 912.2

Interaction Calculatipns - Outsi.
Storage in Permanent Storage Con*
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LICENSE: SNH-777, Docket: 70-820 ' pproven -
SECTION: 900 - RECOVERY OPEMMTION
Subsection: 910 - Storage ISSUED OCTOBER 31, 1968
Subpart: 912 - Outside Storage

912.3 - Storage in Schedule 40 Pipes SUPERSEDES NEW
SUESEE N. .

912.3 Storage in Schedule '40 Pipes

1. Description

Uranium alloy (e;g., U-Al or zirc scrap chips and solids) or uranium
oxide or other compounds with a maximum density of 3.2 gms U-235/cc
may be stored in a storage area composed of 5-inch ID'Schedul 40
steel pipes. These pipes will be arranged side-by-side on 16"
centers forming a horizontal plane. Separation between pipes will
be provided by concrete blocks at each end or similar rigid
non-combustible structural material. Pipes will be supported 6"
off the ground minimum. An exclusion distance of 12 feet will be
maintained from other SI-Di by the use of proper barriers.and signs.

* Secure pipe closure is provided by using sta dard pipe caps with
standard threads. At least 5 threads will be engaged.

2. Nuclear Safety

Individual pipes are nuclearly safe (Ref. Table XV, K-l019, Rev. 5).
The allowable solid angle is 3.2 steradians (Ref. Table XVII, K-1019,
Rev. 5). With a 5" diameter and 16" center-to-center separation,
the solid angle is conservatively estimated as,

e2sin G = 16x 52" 13 05 = 0.74 steradians.

SO total e 2 xfL= 1.48 steradians

Therefore, this array is nuclearly safe.
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LICENSE: SUM-777, Docket: 70-820
SECTIONI: 900 - RECOVERY OPERATION - Approvad
Subsection: 910 - Storage
Subpart: 913 - Product Storage ISSUED OCTOBER 31, 1968

913.1 - Storage Area Discription PE
, . ...... .... . - SUPERSEDES NEWi

913.1 Storage Area Description

There are five 8' high, 12" thick solid. concrete block walls, providing
separation and support for storage. These are located as shown in
Bay XII. The shelves are used for storage of any combinations of
containers of metal, solutions, and wet or dry compounds. -The following
is a schedule of containers used:

Container Size
Type Material

Uranium metal

'S

4 1/ 1 diameter by
$ 1/2" high, or 5"
diameter by 4" high,
or any smaller
container.

1 gallon poly
bottle, 6" diameter
by 10" high_

5" diameter by
* 6 1/2" high

Maximum Quantity
Per Container

10 kgs U content and
up to 18.8 gns U/cc
density

12.8 kgs U @
3.2 gums U/cc

Wet or Dry Uranium
Compounds or
Solutions

Dry Uranitm
Compounds Only

6.6 kgs U @
3.2 gis U/cc

Product retainer
samples in small
poly bottles. Dry
production residues
in small poly bottles

5 1/4" diameter by
12" high steel can

2 kgs.

The shelves are as shown on Drawing A-602. Storage is on individual
shelves for the containers arranged to give 1'-4" horizontal center-to-
center spacing, and 1' - 8" v'ertical center-to-center spacink. Storage
of in process control or accountability samples is provided by an
expanded metal shelf, mounted on the east window ledge of the Foreman's
o-ffice. This shelf is designed to hold 2 oz. boftles having a maximum
I.D. of. 1-1/2"-.
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LICENSE: SNMi-777, Docket. 70-820
SECTION: 900 - RECOVERY OPERATION Approved
Subsection: 910 - Storage
Subpart: 913 - Product Storage . ISSUE OCTOBER,31. 1968

913.2 - U Metal Alloy Storage Containers
-. SUPERSEDES NEW

913.2 U Metal Alloy Storage Containers

The 10 kg. total uraniua content of this container is based on containing
individual pieces having a minimum weight of 100 grams. If particles
(or pieces) are less than 100 grams each, the appropriate category below
must be followed.

Thef following table lists the H/X ratios and U-235 densities for several
enrichments assuming the container is flooded.

Kg U-235 Effective U-235
EnrichmputL H/X Per Container density kg/liter

1 2 1 2

$ 93 '.o6 1.06 11.2 14.8 8.65
83.4 .23 1.18 10.0 13.2 7.7
80 .24 1.23 9.6 12.7 7.45

' 50 .38 1.96 6.0 7.95 4.65
-25 .77 3.92 3.0 3.98 2.32

j 10 1.9 9.8 1. 2 -' - 1.59 ,93
5 3.8 19.6 .6 .795 .46

Column (1) assumes flooding to height of alloy only
X Column (2) assumtes flooding entire container

Comparing the H/X ratios and "effective" U-235 densities to Figure 2 of
TID-7016, Revision 1, it can be seen that in all cases the 1.3 liter
volume of the container is less than the limited safe volume. Also,
except for enrichments greater than 83.4%, the U-235 content per
container is less than the limited safe mass from Figure-I, TID-7016,
Revision 1. The 11.2 kg U-235 @ 93 Zenrichment is less than 1/2 the
minimum critical mass of water reflected 93% enriched metal sphere. In
the event of water moderation, safety is still assured since from Table
V of LA 2026, it can be seen that the minimum critical mass of 306.8
gram metal cubes water moderated is 20.7 kg 11-235 and requires a total
core volume of 5.8 liters, while the minimum critical mass of 38 gram
cubes is 13 kg U-235 and requires a volume of 8. 8 liters. This
reference also shows that the minimum critical mass decreases as the
piece size decreases, butalso that the corresponding volume increases
up to 13.5 liters. This is to be compared to the mass of 11.2 kg U-235
in a maximum volume.of 1.3 liters for the container in question.
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Approved I

ISSUED OCTOBER 31, 1968

SUPERSEDES NEW

913.3 Wet and Dry Compounds and Solutions

The one gallon polyethylene bottles have a smaller volume than the
limited safe volume (4.8 liters) for conditions of optimum moderation
and reflection.

The 5" diameter x 6 1/2" high steel cans have a smaller volume than the
one gallon bottles. The 5 1/2" diameter x 12" high residue storage can
is a safe geometry per Table XV of K-1019, 5th Revision for optimum
moderation and reflection.

Since only low density compounds and solutions are packaged in these
containers, the containers are individually safe by volume for
conditions of optimum nmoderation and reflection.

p!
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SUPERSEDES NEWl

9.13.4 Interaction

The one gallon bottles have been assumed to be the most reactive unit
due to size and intended usage. From Figure 4 of K-1317, the multiplica-
tion factor for this container is 0.6. The corresponding safe solid
angle from Figure 26 of TID-7016, Rev. 1, is 3 steradians.

The solid angle calculated for the central unit is 2.56 steradians when
all units of the array are considered. This reduces to 2.10 steradians
when only the "visible" units are considered.

4



.. SOLID ANGLE SUSTENDED' AT ccurtR BOTTLE 1DY. .:
I-

T1 Two .; 1 zOrTLES

. H = - /A 2.167

A 6 1i/azl.300 <.

* 10 .325, , 2Qa W 6 5 0

2. Two # 2 eOrTLE6

H 15 H/A 2.50

A 6 m/a =2.50

a i6 Q 155 ;.310
34 FOUR # 3 BOTTLES *

. 8 ; e C )(15)2+ (13)2;'.8 - :; t.

A 6 6i/A 3t30

.. ~~~~ si .'..'- 11.7 1.-H'c169 ',S ,'.,',,:., .

; .-.- . i,171 : i......... 4Qi'.684.

*4, FOun 4 G OTTLES

.~ !=32.6 H/A =5.43
A 6 H/8a 2.79

a 11.7 . .. 65

.5. FouR #5 BOTTLES

.H 47. 4  *n/A 7.900

- 6 -/e 4 .05 ,

a 11,7 Q .10328.,8

; 6. FOUR. 6 BOTTLES

MHC 628 H/A c10.47 ',*

. : - -^ g 6 H a 2 5.37 .;............. :'a . .. ::
Q 1. .018

* 7. FOun # 7-BOTTLE6-s

= 37.3 H/A =6.22 S4L ;

.' . *1., *? . , . . :.LICEHISE: SNW14- 77
. . 8 c 117 : .050 ... -.

7; DOCKET: 70C-82

SUBPART: 913.4

age shelves

FAGE' 1 C
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8. FoUk # 8 BOT'TLES

N = 57 H/A C

A 1 6 H/B C

I I., .
. . I !

9.50

4.87 .

o

B - 11.7;i5 .022 41.. 1 .88

9.- FO U # 9 TTLES ; .. ; *

;iHc78.4 H/A 131 ;-1
A 6 m/Bc 6.70 ; :;48

1L.7 Q .012c .o48

10. FOUR# 10OOTTLES

. H 8. 6 H/A 4.0

! . 6  W/s 7.23
. ;. .8 11.7

- 11. FoUR-;. 11 BOTTLES,

:H 94.2 FH/A 15.
A.= 6 H/Bc .8-*

,Cl11.7 n c .008- .032 E..

12. FOUR S 12 BOTTLES.

; H 114.5 14/A C,19.1

A . H/a =9.79 . . ..

005; 4E~.a: S 1 1.7 Q;3 .. --. 4 o
13. FouR # 13 BOYTLE6 .

.* H 11O H/A C-183

A £ If/BC 9.4

.- ::. 11 .7.. .Q .z .006 ;- 4 04.. .; :; :-

GRAND TOTAL 2.556

-C
iOTAL FO;R OTTLE 1, 2,-3, 4, 7. 1s 2 .4 STERADIANS .

THE ABOVE CALCULATIONS WERE MADE ON .AN OAK RiDGE GASEOUS DiFFUSTION PLANT.
SOLID ANGLE SLIDE RUILE. L7CE 7SE: .NM777; OCI.E1T: 7052O0

SECTION: 900, SUBPART: 913.4.

Solid Angle Calculations - Sto-
rage shelves.

PACE_ 2 OF 0 L
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.LICENSE: SNM-777, Docket: 70-820
-SECTION: 900 - RECOVERY OPERATION- pprovad.
Subsection: 910 - Storage 3

Subpdrt: 914 - Overhead Solution Storage
914.1 - Overhead Storage Tanks 1-D-9A to F SUPERSEDES N1

914.1 Overhead Storage Tanks 1-D-9 A to F

1. Equipent-

The horizontal storage tanks -containing uranium liquors which
feed the extraction system are located approximately 14 feet,
9 inches above the floor over Bays X, XIII' and XVI and are
spaced 30" center-to-center. There are six of these overhead
tanks, each 5" ID. by 45' long.

2. Nuclear Saft -

The solid angle subtended at the central tank l-D-9-D is .616
steradians. The estimated solid angle contributed by nearby
equipment and hoods should be less than 1.0 steradians.
Therefore the total solid angle will be approximately 1.6
steradians. From Table XVII, a 5" dia. cylinder has an
allowable interaction of 3.2 ster&dians.

d = 5", L = 45' (assume,= ) . . sin e l, h 30" *t2.5"
1011. 32.511

e2d sin e=32-Ii- Z3" 308.

(Total) 2 .616 steradians

.
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LICENSE: SNM1-777, Docket: 70-820 .
SECTION: 900 - RECOVERY OPERATION pproved
Subsection: 910 - Storage
Subpart: 914 - overhead Solution.Storage ISSUED OCTOBER 31, 1968

914.2 - Overhead Storage Tank Overflow.
System & Nitric Acid Feed Tank 1- -13UPERSEDES NEW

914.2 Overhead Storage Tani Overflow System

A 4" I.D. x 72" Pyrex glass overflow tank (nominal 3/8" wall thickness)
is attached to column support B-5 in between Bays XI and XIV, appro:x-
imately 7 feet above the floor, with an overflow and a drain line to an
11 liter overflow bottle. This tank is located approximately 3 feet
from and at right angles to the overhead storage tanks, 7 feet from
Scrubber 2-X-1 and 7 1/2 feet above the floor. Since it is located
several feet from surrounding equipment, its interaction is considered
negligible. This equipment and its location is shown on Sketch 914.2.1I..

The Nitric Acid Feed Tank 1-D-13 is also located at the support
column B-5. This is a non-fuel bearing tank and is separated from
*SMM bearing equipment by an air break.
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:'LIC9NSE: SNM-777, 'Docket: 70-820 -Kpprovead

SECTION: 900 - RECOVERY-OPERATION _-

Subsection: 910 - Storage ISSUED OCTOBER 31, 1968
Subpart: 914 - Overhead Solution Storage

914.3 - Mixinfg Tank l-D-9H SUPERSEDES NEW
... .S . P E R S E , , , . -7,

914.3 Mixing Tank 1-D-'9H
g

A 5" I.D.. x 204" Mixing Tank is inserted in the 1/2" feed leg pipe
from the overhead storage tanks to the metering pumps. The top of
the tank will.be above the level of -the overhead storage. tanks to
avoid overfilling from them. The tank contents will be agitated
mildly with air, the mixing air to be'discharged through a 4" x 1"
glass cross gas-liquid phase' separator located immediately above- the
mixing tank and discharged into Scrubber 2-X-1. Two 1/2" lines (The
Raffinate and Feed Transfer lines) are located at least 6" distant
and all other urahium bearing equipment-is located more than 2'
distant. Therefore, the. interaction effects of this equipment are
negligible. Since the 1-e-41 contains solutions with concentrations
less than 5 grams U-235 per cubic centimeter, its interaction is
exempted as indicated in K-1019, Rev. 5. This equipment and its
location are shown on Sketch 914.3-I and II.
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LICENSE: SNM-777 Docket: 20-820 ' Xprovctd
SECTION: 900 - RECOVERY OPERATION
Subsection: 910 - Storage ISSUED OCTOEER 31 1968
Subpart: 914 - Overhead Solution Storage

914.4 - OK Liquor Overhead Storage SUPERSEDES 'EW
Tanks 1-D-10 A,.B,C + 1-D-16'

. .. r.ana.a'afrt -S.__

914.4-

I

.OK Liquor Overhead St;g Tanks 1-D-10 A, B, C + 1-D-16

1. Equipment

These tanks contain OK liquor-which feeds the precipitator.
They are located approximately 14 feet, '9 inches above the
floor over bays XV, XVIII and XXI. These tanks are 5" I.D.
by 60' long, except the I-D-16 which-is 45' long, and are
spaced on 30" centers. The Tray and Large Tray Dissolver
Storage Tanks 3-D-3 A + B are located between the I-D-10
A, B + C Tanks on 15" centers.

2. Nuclear Safety

These tanks have a safe 5" diameter. The solid angle subtended
by a centermost tank is approximately 1.7 steradians. From
Table XVII, a 5" diameter cylinder has an .4lowable interaction
of 3.2 steradians.

.*t
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4 . V



.1. Contribution trom Tank on Elther Side

d=5", Assume L=s, s6 sin e - 1, h-l5"-2.5" = 12.5"

2. sin e 10 = .-81 steradians per tank

Since the tanks form an inline array, the centermost tank sees
only the tank on either side. So

-2( (Tanks) - 2xSrL1 = 2X.81 = 1.6 steradians

2. Contribution from Large Tray Dissolver 3-J-3

a=25", b-73",. q=h=135", since q=h, cos e 1

ab'cos e ab = 25" x 73" 1825
Q -' qz F (135 T -. 18225 1 steradians

3. Total Interaction

Assuming the effects from other equipment to be negligible,

(Total) - (Tanks) - 4 _QA= 1.6 + .1 = 1.7 steradians

4. Allowable Interaction

From Table XVII, K-1019, Rev. 5, a 5" diameter cylinder has an
allowable interaction of 3.2 steradians.

: . . . .

I

. t. ..

. .

* .

. - .--- .

,LICE&'SE:SNM-777, Docket:70-8=

SECTION:900, Subpart: 914.4

SOLID ANGLE CALCULATIONS
l-D-lO's and 1-D-16
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; LICENSE: SNvI-777, 'Docket: 7p-820 - Kpprovad
SECTION: 900 - RECOVERY OPERATION
Subsection: 910 - Stotage ISSUED OCTOBER 31, 1960
Subpart: 915 - Cart Storage

915.1 - 11 Liter Bottle Carts. . SUPERSEDES NEW

_______________ * _..na*..tfl.,rA Z =.. s. _,na_4_af_ _ __ - .-

915.1 11 Liter Bottle Carts .

1. Description

Five-inch outside diameter by .8 inch high. (11 liter) polyethylene
bottles will be used for the storage of uranium bearing liquors.
This includes concentrated (up to limits of solubility) liquors and
filtrates (0.01 grams per liter).

Each bottle is stored on an 11 liter bottle storage dolly of rigid
steel construction. Carts are designed to hold-a restricted (.safe)
-cross-sectional area container with external barriers (birdcaging)
maintaining sufficierit separation between units that an infinite
-planar array is safe. This dolly is designed. to provide two foot
surface-to-surface spacing of the bottles. Space for 22 dollies
is designated in Bay XI. Details of dolly construction are shown
on Sketch 915.1-I.-

2. Nuclear Safety.

Carts and their storage arrangement meets the criteria of-Table XIX,
K-1019, Rev. 5 and is safe.

* . ~.
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LICOESE: Stni-777, Docket: 70-820 - - . , V
SECTIOIq: 900 - RECOVEIRY OPERATION
Subsection: 910 - Storage
Subpart: 915 - Cart Storage ISSUED OCTOBER 31, 1968

-{915.2 - Calciner Tray Carts
_ . ,. ___._ SUPERSEDES NEt.

9 1 .

915.2 Calciner Tray Carts

24" x 8" x 2"t calciner trays from the 1-11-7 Calciner may be stored or
transported on special dollies. These dollies are constructed of
steel and designed with two shelves, each of which will hold one
calciner tray. A sheet metal cover, formed like a pyramid, will be
placed on the top to preclude stacking of trays. Trays will be
separated from each other by 20". The design also provides 12" end-to-
end and 25" side-by-side separation between trays on adjacent carts.
Details of construction, are shown on Sketch 915.2-I.

The solid angle
on six adjacent
more than seven

between trays on one cart and trays or 11 liter bottles
carts, is less than 1.3 steradians. There will be no
(7) carts in the processing areas at-any one time.

I!
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CASE I - Cart with six other calciner tray carts adjacent to it.

A. Treating the row of trays on each side of the centerimost tray as an
infinite cylinder,

d = tray thickness 2", h 29"

iQ 2l h sin =4 =0.14la h 29

Since there are trays-on both sides of the centenruost trays

fLn (Total) - 2 x- l- 0.28 steradians
la la

B. Tray directly above on same cart

a 8" 81 b- 24't, q= 22"; q= h since tray directly aboVe

abh ,8x 24 192Plb 3 e 2 4 °0. 397 steradians
q- (22)

C. Trays above on adjacent carts

2 r 2  ~J( 2 +(21)2 Vja=u '' b24", r=33", h21", ' 2 + 10 3945

/ab \heecsC 21
c cos8 w here cos G 0.532le X 2 / .q 39.5

5- 24 (0.532) 9-2 (0.532) 0.124 x 0.532 0.066 steradians39 1565

. (total) = 6 x JL 0C 0 396 steradians,

D. ACl(Total) = *la (Total). + + JQl (Total)= 0.28 + 0.397 + 0.396 -

1.073 steradians

E. Allowable Interaction

Sirse these trays have a cross-.sectional area less than that of a 5" dia.
cylinder, assume that the values for a 5" dia. cylinder apply. Then, from
Table XVII, K-1019, Rev. 5,

J1 (allowable) = 3.2 steradians.

.. .. 1E; SaI4-777; DOCKIE(T: 70-e2(

SECT'01]: 90C0, SU ;r:AR.T: 915.2

Interaction Calculations - Cal-
ciner Tray Carts .

rAGE 1 0? 2'.
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ISSUED: C:V-C!,'.E1 31; 1°63



CASE 1I - Cart with six 11 liter bottle dollies adjacent to it

A. Tray directly above on same cart

JQLIIA JL1B = 0.397 steradians

B. Bottles in adjacent carts

d = 5', L = 43", h 33" 3 33" -2.5".= 30.5"2

Using formula A.2, Appendix 3, K-1019, Rev. 5

si d 0 tere tan e =h 1.574IIB h h 3~= 50.5"

sin 0 0.845

5jt g 3 (0.845) m 0.164 z 0.845

0 139 steradians

-ft (Total) 6 xfL 0. 834 steradiansIIB IIB

C. Total Interaction

A11 (Total) fL.IIA + Q IIB (Total) 0.397 +'0.834 1.231 steradians

D. Allowable Interaction

From I.E.

JL (allowable) 3. 2 steradians

LT C NSE: S -777; IDOCKET?: 70-8--

SECTION: 900, SUBPAlT: 915.2

Interaction Calculations - Cal-
ciner Tray Carts
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" LICENSE: SUMI-777, Docket: 70-820 - - Approvad
SECTION: 900 - RECOVERY OPERATION
Subsection: 910.- Storage ISSUED OCTOBER 31, 1968
Subpart: 915 - Cart Storage.

915.3 - Bottle, Jary Can and Bag Carts SUPERSEDES NEWi

915.3 Bottle, Jar, Can and Bag Carts

1. Description

Carts similar to the type used for holding 11 liter- bottles are
provided for ho~lding cans or bottles of SNM and SNM bearing
components (e~g., plates, rods, etc,). These carts also may be
used for vertical waste collectors.

A 6" diameter opening is provided by collars attached to metal
strips mounted vertically inside the external barriers
(birdcaging) of the &art which are fastened to the base df the
cart. This arrangement will allow the placement of 5" diameter
or less bottles, jars or cans one on top of another in the
opening. Also, an elongated plastic bag of 6" or smaller diameter
may be inserted into the opening and used for-waste collection.

Details of construction are shown on Sketch 915.3-I.

2. Nuclear Safety

Uranium alloys and compounds will-be restricted to materials
with densities not greater than 1 gram U-235 per cubic centimeter.
The 5" diameter is nuclearly safe for solutions with densities
not exceeding 3.2 grams U-235 per cubic centimeter. These values
are shown on Fig. 3, TlD-7016, Rev. 1.

the s eafo

The solid angle at a central cart is essentially the same as for
the llliter bottle carts (Subpart 915.1).

I
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SECTION:
Subsection:
Subpart:

C 0 R P 0 P. A T I' 0 1!

SN1I- -777 , Docket: 70-820
900 - RECOvERY OPERAT:ION
910 - Storage
916 - Component Storage
916.1 - Element Storage Racks

I

PX\GE 1 OF 1

Aqppl):0%v.3?

ISSUED OCTOBE2 31, 1968

SUPER:SEOES NEW

916.1 E1enian; 'Stordage Rackl.s

1. Description

These racks will be used to store coniponents or parts or portions of
components (usually rods or platen) after rsnoval from their shipping
container and prior to processing. These racks are constructed of
4 steel boxes, spaced 17 1/2" cenite-to-center, welded to a steel
frame. Details are shown on Sketch 916.i-I.

These racks will be located at the Receiving and Storage Area as
shoewn on Sketch 916.1-1I. *

2. Nuclear Safet~y

Components comp.sed of multiple plates or rods will be btored one per
box. If parts or portions such as fillMrs, platesj. radsetc..# are
stered, each box will be modi'fied by adding inetal Inserts which will
restrict the cross sectional area to 19.64 sq. inches (a 5 inch
diameter cylinder has a circular cross section equal to 19.64 sq.
iiches). For the storage of uraniun-zirconium bearing components,
depending on the weight fraction of the material to be placed in the
box, the safe cross-oectional area of the boxes will be obtained
using Figure 309-V. The maxitumn box cross-sectienal. area is 35 sq.
inches (712 X 522).
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- * .aJ.& WJ. i..L .1 ± UJ.

a. Boxes are at least 12" edga-to-edge Ifrom each other

b. Box di-ension: 5" high x 7" Aide x 59" long

C. Racks lined lt together forpa a long in line array of rectangles
177"

., '.

511 x 7" x

2. ASSU14PTIONS

a. Assume 7"1 box face to be diameter for solid angle calculation.

b. L=O, .=e* sin - 1

3. CALCULATION

sin G

= 14 1.17

Since centermost unit sees 2 rectangular units

tAL al boxes = 2 x 1.17 2.34 staradians

From Figure 309-V., the weight. fraction for a 35 sq. inch safe cross-sectional
area is ..034. From Figure 309-VII , the max. k eff for an unrof e.ct.~d safe.
cylinder at .034 weight fraction is .664. As shown oui Figures 309-V - and VII.,
larger weight fractions require reduced safe cross sectional areas which result
in reduced k eff values.

Therefore, the .664 k eff value is the maximurm for the boxes.

lL(allowable) 9 - 10 k= 9 - 6.64 2.36 steradians

4. CHECK

Table XVIII of K-1019 (Rev.5) indicates that 5" 0 cylinders (equivalent to a
rectangular geometry with a 19.64 sq. in. cross section) are aafe when foraing
an in line array with 1 ft. spacing between units.

5. ALTER1ATE POSITION FOR RACK i7 3

Q central to central Rack #3 120" sin e
where h - 10' x 12 in/ft - 120" and.,

1/2 L = 32"1
tan 6 = = 0.267 so,

sin 0 0.258
L __

m140 (0.258) = (0.117) (0.258)
.120

0 .030 steradians
Since centermost unit sees four units on Rack -3

J6L - 4 4 0.030 = 0612
central to all. Rack # 3 00

steradians, thus ;

al 11 boxes2.34 + 0.12 2.46 steradians

Therefore, this arran.gement also in safe

LICENSE: SNI-7/7; DOME.T: 7-&2

SrCTIOII: 00, SU3rAtFT: 916.1

Interaction Calculations Ele-
ment Storage Rack.
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LICENSE: SUN4-777, Docket: 70-820 _ Kpproved
SECTION: 900 - RECOVERYf OPERATION
Subsection: 910 - Storage ISSUED OCTOBER 311968
Subpart:- 917 - Inprocess Storage

917.. 1 - Bay XIII Bunkers ... .. SUPERSWES 1l~J
_ -

917.1 Bay XIII Bunkeirs

1. Description

There are two 8' high x. 9' ldng by 12" thick solid high density con-
crete block walls providing separation and support for storage lo-
cated in Bay XIII.. Their arrangement is shown on Sketch 917.1-I. The
shelves are used for storage of any combinations of containers-of
metal, solutions, and wet and dry compounds. The containers described
in Subpart 913.1 will be used. The individual container storage is
arranged to give 1'4" horizontal center to center spacing, and 1'8"
vertical center to center spacing. Each storage bunker or wall will
have 4 rows of. shelves containing 7 storage positions.

2 Nuclear Safety .. .,

* This storage arrangement is essentially the same as described in Sub-
part 913..1 and the nuclear safety evaluations of Subparts 913.2,3, and
4 also apply. However, since these bunkers have only 4 rows swithI 7 stor-
age positions each, the maximum solid.angle for a central unit will be:.

Two #1 Containers - .650 IL -.

Two 02 Containers = .310.A.
._ Four- .L-Contalners--w--.-&84-_fL.. ----- GTE:--Detailo of.-lL -calcula-.
Four #4 Containers - .260 _M tions for each 'container
Four #5 Containers = .128Q . location shown in Sub-

T'two 1#7 Containers = .l00;r part 9.13.4
Two #8 Containers. = 04442L,

2.176 6 Q per bunkcer

The nearest equipment is -a 5" diam. x 3' long cyclone plus container
located 50" away. The contribution from this unit is:

d m 5", L 36", L/2 = 18", h = 50" - 2.5" = 47.5 "

2d L/2 1811
h sin 49 where tane 6= = 38

0". . h 47.5"1

473fl (.356)= .21 x .356 = .075 sin e; .356

All other equipment will be located 8' or greater away and their.
* effects will be considered negligible. Therefore, the total inter-

action for the central.un'it will be: .-

; . , ,

JL (Total) 2.176 + .075 2.251 steradians

This value is less than the allowable interaction of 3 steradians as
listed in Subpart 913.4.
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SECTION 900 - RECOVERY OPERATION .. a

SUBSECTION 920 - PROCESSING (Formerly 300)

TABLE OF CONTENTS

Subpart 921

S~ubpart 922

Subpart 923

GENERAL CONSIDERATION (Formerly. 301)

PREPARATION OF-SOLID SCRAPS (Formerly 302)

922.1 General (Formerly 302.1)
922.2 Glove Box 1-L-l (Formerly 302.2.2)
922.3 Hood 1-L-14 (Formerly 302.2.3)
922.4 Hood 1-L-9A (Formerly 302.2.4)
922.5 Glove Box l-L-9B (Formerly 302.2.5)
922.6 Degreaser 1-D-22 (Formerly 302.2.6)
922.7 Heads End Calciner System (Formerly 302.2.7)
922.8 Declad Hood 1-L-17 (Formerly 302.2.8)
922.9 All Purpose Hood 1-L-18 (Formerly 302.2.9)
922.10 Dry Solids All Purpose Hood 2-L-3 (Formerly 302.2.10)
922.11 Oxide Burning System (Formerly 302.8)
922.12 DDU System (Formerly 302.9)
922.13 Chloride System (Formerly 302.10)
922.14 Boat Calciner System (Formerly 302.15)
922.15 Hood 2-L-2 & Pulverizer 2-L-1 (Formerly 3.028)
922.16 Wet Cut-Off Saw (hewe)
922.17 Milling Miachine (New)
922.18 Pexto Splitter (Naes)
922.19 Alligator Shear (New)
DISSOLUTION OF SCRAP MATERIALS (New)

923.1
923.2
923.3
923.4
923.5
923.6
923.7
923.8
923.9

General (New)
Tray Dissolver System (Formerly 302.3)
Unlined Dissolver System (Formerly 302.4)
Teflon Lined Dissolver System (Formerly 302.5)
Assay Tanks 1-D-34 A, B, C, D, + E (Formerly 302.7)
Acid Insoluble Dissolver System (Formerly 302.11)
Large Tray Dissolver System (Formerly 302.12)
Vertical Hold Tanks 3-D-9A + B (New)
Permanent Assay Tank 3-D-12 (New)

Subpart 924 PREPARATION OF LIQUID SCRAPS (Formerly 302.6)

924.1
924.
924.3
.924.4
924.5
924.6

General (Formerly 302.1 + 2)
Pickle Liquor System (Formerly 302.6.3 + 4)
Other Liquors (Formerly 302.6.5)
Uranium Solutions System (Formerly 302.6.6)
Low Level Liquid Waste System (Formerly 302.12)
Aluminum Nitrate System (Formerly 302.14)
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Subpart 925 PURIFICATION (Formerly 303)

925.1 General (Formerly 303.1 and 303.3)
925.2 Extraction&Column 1-C-6 (Formerly 302.2.1)
925.3 Scrub Colamn 1-C-7 (Formerly 302.2.1)
925.4 Stripper Column 1-C-8 (Formerly 303.2.2)
925.5 Organic Feed Tank 1-D-5 (Formerly 303.2.4)
925.6 Scrub Solution Tank 1-D-3 (Formerly 303.2.6)
925.7 Strip Acid Tanks 1-D-6 A + B (Formerly 303.2.6)
925.8. Distilled Water Tank A-9 (Formerly'303.2.8)
925.9 20 Gallon Hot Water Heater (Formerly 303.2.9)
925.10 Waste Treatment Tanks l-D-14 A + B (Formerly 303.2.1)
925.11 Waste Lagoon (Formerly 303.4.3)
925.12 Miscellaneous Solution Discard Station (g8mt ad)
925.13 Slop Tanks 1-D-21 A + B (New)
925.14 Extractor Feed Tank 1-D-41 (New)
925.15-Other Waste Streams'(Formerly 303.5)

Subpart 926 END PRODUCT (Formerly 304) ,

926.1 General (Formerly 304.1)
926.2 OK Liquor Evaporation System (Formerly 304.2)
926.3 Filtrate Tanks 1-D-24 A + B (Formerly 304.3)
926.4 ADU Precipitators lD-l9 A, B + C and 1-D-20 A, B4

C + D (Formerly 304.4).
.926.5, ADU Filtratibn and Drying Hood l-L-ll (Formerly 304.5
926.6 Reactor Loading Glove Box 1-L-20 (Formerly 304.6)
926.7 Reactor FurnAce 1-H-3 (Formerly 304.7)
926.8 Reactor Cooler 1-D-42 (Formerly 304.7).
926.9 Reactor Unloading Hood 1-L-8 (Formerly 304.8)
926.10 Interim Product Weighing (Formerly 304.9)
926.11 Product Blending (Formerly 304.10 + 11)
926.12 ADU Precipitation and Filtration Tanks l-D-19

A + B (Formerly 305.1)
926.13 ADU Drying and Unloading (New)
926.14 Muffle Boxes (Formerly 305.3)
926.15 Muffle Box Furnace I-H-4 A + B (Formerly 305.4)
926.16 Muffle Box Storage Rack (New)
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SUPERSEDES NEW

921. General Considerations

There are several points which apply to all of the process areas. These
'are'

1. To prevent employees from collecting leaks and overflows of special
nuclear materials-in unsafe containers, the following steps will be
taken:

1.1 Each 'new employee will be instructed not to use unsafe containers
for such gurposes.

1.2 Any non-process containers such as waste paper, mop buckets, etc.
used in the process area are limited to a safe geometry or have
holes such that a safe slab or volume-is maintained.

1.3 Special instructions are provided to the- employees for cleanup.

2. Features and controls which protect against uranium backing up into
unsafe sized vessels in the event of:

2.1 Air Failure

2.1.1 air lines which open into process vessels, drop down-from
headers which are at higher elevations than the vessels;
these lines are equipped with check valves.

2.1.2 in the event of an air failure the operator turnsoff the:!'
air valve.'

2.2 Steam Failure

-The same features as described above hold for the steam lines.

3. For heat exchangers and other equipment dependent on cooling water,
water pressure is maintained by the 500 GPM pump.which is located
400 ft. from the building (Cthe well has a 700 GPH capacity).and a
10,000 gallon water storage tank on the roof on a 40 foot tower.
A water pressure gage (located in Bay IV) is checked at least every

..three hours by process personnel during the day shift. The security
guard checks on off-shifts and equipment is not operated unless
attended. Loss of-water pressure requires shutdown of all processing
and, therefore, is frequently checked.

A listing of equipment includ-ing-its equipment number and bay location is
provided on Table 921-I.

I .'--9
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EQUIPLIENT LIST
..

ASSOCIATED-
EUUIPMEITT'T0.

-iITATORS

1-A-1
1-A-2
1-A-4 A, B.
1-A-5

DESCRIPTIO1N BAY CAIPACITY

Raw Liquor Agitator
Aluminum Nitrate Agitator
Process Waste Tank Agitator
Solvent Cleanup Agitator

1-D-12
1-D-28
1-D-14 A, B
1-C-9

XIX
XIX

ixII
XX( I)

BLOWERS-EXHAUST FANS
1-B-2 Countino Degreasing Hoods
1-B-3 Tray Dissolver Hood
1-D -4 Dissolver (love Box
1-B-5 Various Hoods
1-B-7 Exhaust Hood; Sample Blender
1-B-8 Precipitation Vent Box
1-B-12 Precipitator Hood
1-B-13 . Heads End C=lciner
1-B-14 Mill Hood
1-B-15 Declad Hood
1-B-16 All Purpose Hood
1-B-17 Mill Hood
*l-B-18 Incinerator

l-L-1 XIV
1-L-3 A, B, C XIV, MmII
1-L-12
l-L-ll,l-L-8,1-L-20
1-L-6 XV
1-D-20 XXI
1-D-19 XXI
1-11-7 XVI
1-L-14,l-L-9 XIV
1-L-17 XVII
1-L-18 XVII
1-L-16 A, B XXI
1-X-23 XVI

COLOITNS
1-C-6
1-C-7
1.-C-8

-C-9
1-c-10
1-C-12

Extraction Pulse Column
Scrub Pulse Column
Strip Pulde Column
Solvent Cleanup Column
O K Liquor Cleanup Column
Organic Phase Separator 4" dia. x 48" long

XX(l)
XX
XX
XX
XX
XX

TANKS
1-D-l NH40 Storage Tank 287.

.1-D-2 NH4OH Head Tank,
1-D-3 Scrup Solution Tank
1-D-5 Solvent Feed Tank
1-D-6 A, B Strip Acid Tanks
1-D-9 H Mixing Column
1-D-9 A-V Extractor Feed Tanks
l-D-9 G Extractor Feed Tanks Overflow
l-D-lO A, B 0 K Liquor Storage Tanks
1-D-10 C Concentrated 0 K Liquor Storage Tank
1-D-12 Raw Liquor Tank
1-D-13 Wash Tank
1-D-14 S.L B Process Waste Treatment Tanks

Outside
1-D-12
1-D-6
Outside
1-D-3

XIX
XX(3)

XX(3)

XIII

XVIII
XVIII
XLK
VII, X
XIX

5,000 gal.
55 gal.

400 gal.
80 gal.

400 gal.

45 gal.

1-D-16
1-D-16
1-D-2
l-L-l
i-D-28

60
60
90
10

750,

gal.
gal.
gal.
gal.
gal.*

LICENSE: SMM-777; DOC1RT: 70-820
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ASSOCIATED
E OUIP2,%tENT -

a; S

..BC .IT

BAY CAPAC.ITYDESCRIPTION

1.-D-16
1-D-19 A-C
1-D-20 A-D
1-D-21 A, B
1-D-22..
1-D-24 A, B
1-D-27
1-D-28
1-D-29-
1-D-30
1-D-34 A-G
1-D-35
1-D-36
1-D-41
1-D-42
1-D-43
1-D-44
1-D-45

o K Liquor Storage Tank
Precipitator
Precipitator
Slop Tanks
Degreaser
Filtrate Tanks
Nitric Acid Gage Tank
Aluminum Nitrate Makeup Tank
HM03 Storage Tank
HF Gage Tank
Assay Tanks
Head Tank.H, E 1202
Tray Dissolver Storage Tank
Extractor Feed Tank
Reactor Water Spray Cooler
Misc. Solution Hold Tank
Organic Head Tanic

1-D-10
1-H-2
1-H--1
Outside
l-L-l
1-P-17
1-J-1
1-D-14
Outside
1-J-1
1-T.-2
1-L-3 B
1-L-3 A

XVIII
XX'

XIV
XVIII
XVII
-XIX

45
5
8

1,200

500
12

500
5,000

4
8

40
8

1,500
55

8

gal.
gal.
gal.
gal.

gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.
gal.

XVII
XVII
XIV
.xIV
XVI
XVIII
XVII.
XX

1-L-17
1-C-6
1-C-8

EXCHIWGERS - EVAPORATORS
l-E-l . Condensor
1-E-2 0 K Liquor Evaporator
1-E-7 Dissolver Vent Condenser

1-D-20
1-D-20
1-J-4

XXI
XXI
XIV

FILTER-SCRUBBERS
I-F-i Pickle Liquor Extractor Feed
1-F-4 ADU Pressure Filter
1-F-6 Tray Filter
1-F-15 Polishing Filter
1-F-24 A Extractor Feed
1-F-24 B Extractor Feed
l-F-24 C Extractor Feed
1-F-2 Oblique F ller

1 - l-D-12
l-L-ll
1-L-3 B
1-H-1
l-J-1

1-J-4
I.-P-2.
I-P-32 -

XIl?
XXI_

XXI
XVII
XVII
XVI
XX

10 gpm
5 gpm

.5 gpm
10 gpm
1.0 gpm

OVENS - FURNACE
1-H1-1 Drying Oven
1-H-2 Misc. Cake Drying Oven
1-H-3 Verticle Tube Furnace
1-H-4 Muffle Pre-Fire Furnace
1-H-5 Muffle Transfer Cart
1-H-6 Muffle Cooler
1-X-7 Heads End Calciner
1-H-8 Heads End Dryer

1-L-11, 1-L-20
I-L-16 A, B

1-K-4, 1-L-14

XXI
XXI
XVIII
XVII.
XVII

XVI
XIV

LICENxISE: SI'ii-777; DOCKET: 70-82(
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ASSOCIATED
EOUIPMENT

. . A

BAY CAPACITYDESCRIPTION
DISSOLVERSDISSOLVERS
.j- 1

1-J-4
I-J-5 A, B

Teflon Lined Dissolver
Unlined Dissolver
Tray Dissolver

XIr1
XIV
XIVl-L-3 A, B, C

PULVERIZERS - HILLS
1-K-l
1-K-2
1-x-3
1-x-4

' Ball Mill
Pulverizer
Hammer Mill
Ball Mill

1-L-9A
1-L-8
1-L-9B
1-L-14

XVII

XVII
XIV

1/2 pint
50-100 lbs/hr
50-100 lbs/hr
1/2 pint

HOODS-GLOVE BOXES
l-L-1
1-L-3 A-C
1-L-4
1-L-6
1-L-7
l-L-8
l-L-9 A
l-L-9 -B
-- L-11
l-L-13
1-L-14
1-L-16 A
1-L-16 B
1-L-17
- -L-18
-- L-20

Glove Box -
Hood
Glove Box
Glove Box
Hood Precipitator
Glove Box
Hood
Glove Box
Hood
Glove Box
Hood
Hood
Glove Box
Hood
Hood
Glove Box

1-W-l

1-X-14
l-D-19

1-K-3
1-H-1

1-K-4
1-H-2
1-H-2

1-H-1

Counting Hood
Tray Dissolver
S.S. Dissolver
Sample Blender
Precipitator
Reactor Unload
Blending
Milling
Filter Drying
Teflon Dissolver
Milling Drying
Drying
Loading
Declading
All Purpose
Reactor Loading

XlV
XIV
XIV
XV
)MI
XV
XVII
XVII
XXI
XIV
XIV
XXI
XXI
XviI
XVII
XXI

PUMPS
1-P-i H4OH Feed Pump
1-P-2 A, B Extractor Feed Pumps
1-P-3 Process Waste Transfer Pump
I-P-4 Raffinate Pump
l-P-5 Filter Feed Pump
1-P-6 Adj. Liquor Transfer Pump
1-P-8 Dissolver Pump, Teflon
1-P-17 Filtrate Recovery Pump
1-P-20 HN03 Pump
I-P-21 Slop Pump
1-P-23 Conc. Liquor Feed Pump
I-P-28 Raffinate Pump

Outside
1-D-41
1-D-14

1-D-20
1-D-12
1-J-l
l-D-24
Outside
Outside

XVI
XIX
X:'
XXI
XIX
XVII
XVIII

15 GPtM
0-1
25

1
5

10
10
10
15
10
0-2XXI

XX

LICENSE: StRM-777; DOCIKT: 70-8
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ASSOCMTED
EQUIPIENT BAY CAPACITYNO. DESCRIPTION

. . . .

1-F-29
.P-30
.P-32

1-F-33
1-P-34

Stripper Feed Pump
Scrup Sol'n. Recirculating Purip
0 K Liquor Pump.
Solvent Feed Pump

*Extractor Feed Recirculating Pump

XX
XX
Xx
xx:
xv'

0-1
0-1

2
0-1

REACTORS
i-R-l A, B
1-R-2

Reactor Box
Reactor Tube

WEIGHING SCALES
1 -1_-
1-W- 2
1-W-4
1-W-5
1-w-6
1-wJ-7
1-W-8

* Scale,
Scale,
Scale,
Scale,
Scale,
Scale,
Scale

Counting Hood
Assay Tank
Dissblver Trays
Shipping
Drum
Finished Product

1-L-1
I-D-34
1-L-3

XIV
1XVII
XIV
VII
XIX
xv

5
250
500

2,400
800

5
5

KG
KG
lbs.
lbs.
lbs.
KG
KG.

1-D-12
1-L-6
Misc.

MISCELLANEOUS
1-X-l Cyclone
1-X-2 Cyclone
1-X-13. Portable Hoist-Raw Liquor 55 gallon drum capacity
I-X-14 Can Sealer 1-W-7
1-X-16 Reactor Loading Cart
1-X-17 Monorail Hoist for Reactor
I-'-18 Reactor Holding Rack I-R-2

-X-22 Drum Tilter

XIX
XV
XrVII I
XVIII
XV
XI
XVI1-X-23 Incinerator Scrubber

FEW EQUIPMENT
2-C-1 Chloride Column

2-F-1 A, B
2-F-2
2-F-3 A, B
2-F-4 .
2-F-5
2-F-6

2-H-1

2-j-1

2-L-1

2-P-1
2-P-2
2-P-3

Exhaust Filters
Primary Filter Housing
Chloride Column. Scrubber
DDU Scrubber
Chloride Column Filter Plate & Frame
Carbon Tower Hood Filter

DDU Furnace

Chloride Column Dissolver

Chloride Column Dissolver Hood

Chloride Column Pump
Chloride Column Scrubber Pump
Sdrubber Purap - 2-X-1 Scrubber

LICEPSE: SM-4-777; DOCKET: 70-82C
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NO. DESoCRIPT ION _ EQ4UIPMENT_ BAY CAPACITY

I -R-2
.-R-4

2 -X-1

2-L-2
2-L-3
2-L-4
2-L-5
2-L-6
2-11-2
2-H-3
2-H-4
2-iq-1
3-D-2
3-D-3 A

3-D-4
3-D-5
3-D-6
3-D-7
3-D-8
3-E-2
3-E-3
3-F-2
3-F-3
3-J-2
3-J-3

j-L-2
3-L-3
3-L-4
3-P-3
3-X-1
3-X-2
3-X-3
3-X-4
3-L-5
3-F-5
3-D-10
3-D-ll
3-D-12
3-P-4

L, F

DDj Retort
Carbon Burning Tower

Scrubber w/2-P-3 Pump
Milling and Weighing flood
Dry Solids All Purpose Hood
Inlet Glove Box
Exit Glove Box
02 Glove Box Top
Pre-heat Furnace 600 F
High Heat Furnace 18000F
Cooling Tube
3-D-12 Assay Tank Scale
5" Dia. x 11' S.S. Filtrate Tank AID
5" Dia. x 50' Polypro Head Tanks HIN
6" Dia. x 4' glass ANN Head Tank

t1 11 11 is 17 f1 11 1

I I tol t HN03 Al
, ,, Z. I' '' H 1  l' "

St El 11 11 It Ii II t I

3-j-2
l-D-l0's
1-J-1
1-J-5
1-J-5
1-J-5
1'iL-17
3-J-2
3-J-3
3-J-2
3-J-3

XIV
XV ~
XVII
'CIV
XIV
XIV
XVII
XIV
XV
XIV
XV

Dupont teflon Condenser AID
Dupont teflon Heat Exchanger, ANT
Polypropylene Tray Filter AID
Polypro Filter ANN
Teflon Acid Ins. Dissolver AID
6' long PQlypro Dissolver Tray ANN
3' long Polypro Hood AID
S.S. Glove Box AID
Polypropylene Storage Housing AID
8' long Polypro AIm! Hood
No. 120 Vanton Pump ANN
Fume Scrubber ATE
Vent Trap AID
Air Heaters AID
Moisture Trap Alarm AID
Hood for 3'F-5 Tray Filter
Tray Filter in 3-L-5 Hood
Hold Tank for 3-F-5 Filter

A, B Hold Tank for 3-F-5 Filter
New Assay Tank
Aluminum Nitrate Pump

3-L-4
3-J-2
3-J-2
3-J-2
3-J-3
3-J-3
1-D-27
3-J-2
3-J-2
3-j-2
3-J-3
3-J-3

XV
XIV
XIV
XIV
XV

XV

XIX

XIV
XIV
XIV
XVI
XrV
XVI
XVI
XVI
XIX

12 Gals.
k XVIII 52 Gals.
I 6 Gals.

6 Gals.
6 Gals.
6 Gals.

I 6 Gals.

& XVIII
& XVIII
& XVIII

1-D-28

LICENSE: 511-777; DOCKET:70-28
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Subpart: 922 - Preparation of Solid Scraps . ISSUED OCTOBER 3I, 1968

922.1 - General . S
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922. 1 General (Dfg. A-602y'Dwg.Y-601, Bays XXIXIIIXIVXVIXVIIXIX)

This area is designed for the safe processing of uranium or uranium
bearing materials,;up to and including full enrichment iii the U-235
isotope. Safety is assured through the use of geometrically safe
equipment or kY the.use of properly applied administrative controls.

Exam

a)

..

1.

ples of each are:

Unlined dissolver (1-J-4) which by design is geometrically safe
for solutions of all concentrations.

Degreaser (1-D-22) which is safe for degreasing batches of less
than 350'grams of U-235 and concentrations of less than 5 grams per
liter U-235 in the solvent.

.Process Description

Activitiesinclude, but are not limited to, the following:

a) Preparation of scrap materials for dissolution or' transfer of
solutions for processing which involve the'preliminary handling,

- sorting, sampling, crushing,. degreasing, oxidation, calcining,
etc.of scrap feed materials.

b) M4iscellaneous scrap processing-(such as reprocessing
reject batches, filter cake, reprocessing, small size
sciap jobs, etc.) .

of

2.Handling

Solid scrap materials require different treatment depending on their
physical and chemical form. This may consist, for example, of
veighing out batches for dissolution, oxidations calcination, or
mechanical crushing and cutting wet or dry milling of such batchesj
and packaging of the batches in a safe process container for
transfer to 'a subsequent process step. Operations will typically'
be done in glove boxes or hoods 'such as l-L-l, 2-L-2, 1-L-14,
1-L-17, 1-L-18, or 1-L-9A, depending on the "as received"container
or treatment required. Solid combustible wastes are handled in a
special destructive distillation unit described in Subpart
922.12.
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922.1 - General SUPERSEDES HEW

. .S . *

3. Identification:

Incoming shipments will be identified in accordance with t-he
techniques *set forth in Section 500. For nuclear safety
reasons, it will be assumed. that all material is fully enriched
until proven otherwise..

.. ..

* ..

e .
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._9,2i.2 Glova Box 1-L-1 _ .UPERStbEe NEW

922.2 Glove Box l-L-l

One as received container and one process container will be in this box
at a time. The scrap will be transferred into the process container
in the required process batch quantity. This will be weighed on scale
I-T;-I. The maximum size process container will be one gallon. Material
having a density greater than 3.2 grams of U-235 per cubic centimeter
will be handled in containers there the total volume will be restricted
to 3.6 liters and a mass content of 3.6 kgs U-235.

Access to the glove box is through a double door airlock. The size of
this airlock restricts the glove box to containers of a size only
comparable to the one gallon process container.

Nuclear safety is assured.since the "as received" container was sub-
critical during shipment' subdividing its contents into the process
container will serve to further reduce the reactivity of the material.

Other materials for calcining or further processing may be loaded into
trays or into safe geometry containers for example, high density oxide
to be reduced in density by calcination may be loaded on the trays that
are safe by thickness not to exceed 2" ''depth of material in the tray
for insertion into the calcining furnace,
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922:3 Hood 1-L-14
. ... .. .

- 1. General

This hood is equipped with rollers (l-K-4) for ball milling or
blending. Also, this hood may.be used as analternate station for
drying ADU in an ovjen similar to the 1-11-8 Drying Oven. Also, a
bottle filling.compartnient is located under the hood.

Only one of the following listed jobs will. be permitted at bne
time, with the exception that a single cake of ADU may be dried
in the drying oven, l-H-8, while ballmilling or blending or other
operations are being performed in the rest of the hood, as indicated
-below:

a) Lot Blending and Packaging

b) Unloading "as received" containers too large for.glove
Box l-L-l.

c) Wet or dry ball or rod milling and drying.

d) Loading and unloading muffle boxes.

e) -Shearing of fuel plates or rods.

2. Lot Blending-

The blender loaded in glove box 1-L-6 will be rolled on the ball
mill rollers to accomplish the desired blending. After rolling,.
the blender is unloaded -into a can or bottle.installed in the
bottle filling compartment. Nuclear safety of this process is
assured by the dryness of the material being blended (see Subpart
926.11).;*

3. Unloading "As Received" Containers

Nuclear safety.is assured during this operation by the maintenance
of a safe condition of -the "as received" container during shipment
and storage. Transferring the material to a process container
will serve to fur'ther subdivide it, resulting in added safety.

4. Ball or Rod Milling'

Milling will be done in one gallon poly bottles. Bottles are placed
on a single set of rollers., No more than 2 bottles will be placed
on the rollers with 10" spacing between filled bottles being pro-,
vided by an empty bottle. The empty bottle will be painted red or
otherwise distinc-tive-ly-market for positive identification. One
gallon is a safe volume for materials having densities less than
3.2 grams uranium per cc. For materials having densities greater
than this, a mass limit of 3.6 kg U-235 is imposed.

.
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5. Drying

The oven 1-H-8 will hold two 12" x 12" x 1-114" trays or one
10-1/2" dia. (max.) x 4" Buchner'Filter. This oven will be used
to dry solids as required for further processing.

6. Loading and Uhlo'ading Muffle Boxes

Some materials may require a high temperature drying or calcination
to properly' prepare them for further processing. The muffle box
used for this is described in Subpart 926.14.

7. Shearing of Fuel Pla.es or Rods

When shearing fuel plates or rods, only-one plate or rod will be
processed at a time. The parts or pieces from the shearing will
then be removed and placed in stor~age or introduced to one of the
dissolution systems. -

8. Interaction

The maximum solid angle calculated for the activities of the hood
is less than 2 steradians. Using the muffle box as the most
reactive unit, the allowable solid angle is 2.1 steradians,

q .

4.
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922,4 - Hood 1-L-9A S
- SUPERSEDES NEW

922.4 Hood 1-L-9A

This hood is equipped with a bottle filling compartment under the hood.
Only one of the following will be done at a time: -

a) Unloading "as received" containers.

b) Loalding, unloading, or cooling calciner trays.

c3 Equipment clean up.

d) Miscellaneous operations required in a ventilated hood, i.e.,
shearing, sorting, etc.

The nuclear safety discussion of Subparts- 922.3 or 922.7 are applic-
able here.

'p
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922.5 - Glove Box l-L-9B SUPERsEDE N
.. NEW

922:.5 Glove Box 1-L-9B(See Sketch 922.5-I)

I

This glove box contains a hammer mill for milling. It will be used for
dry milling of any material requiring this type of milling.

The glove box will be limited to one-gallon poly bottle of feed or one
muffle box of feed and one one-gallon poly bottle in a bottle compart-
ment in the bottom of the glove box to collect the milled product.
The mill is less than a one gallon volume.''

For materials having densities greater. than 3.2 gis U-235 per cc, the
total volume of materials will be restricted to 3.6 liters and a mass
content of 3.6 kgs U-235.

This hood is separated from all other equipment by at
the interaction is considered negligible.

least 2' and



A

I -.

9 I I
I I.. I -

I-I I* 9 . .
.

I II 1 -.

* I
I I

* I I�.dI-I--I7I
I I-.,1,a..�III

1H7 7111
I *

f I I A�0 CO .1

>I

�<*1'�

__ _I.. r -.� 1 �- I t

* I.III 1�-
r

I.....�4 � r
'5 9 9

I, ..5, * I I I I-
I I I '.1.**

I i�.

.1 91
9 i -I

'I I i I '-9 I i

r -��*-

I . 9 j j 1I I.

I 5 5 1 I 94-

I �1... I j IL

ii 19, 'I�'-�9 I jI I I I Iii I I I

� .;

I ii
t : [i' _____-�______

I I LICENSE: � 704

I 1 1 4 9 I S�C�IOi1: � SUi3?AL�.T: 922.5
I 9 I �KeI:cn: �L.�-j - LOCB�1Ofl orI. *

I I I
sketch: Yz . D-1 - Location of
1-L-9B Hood

PAGE 1 OF 1

I.IjI. )?1?POVFD

L - -i _
ISSUED: ,0^.0.TOER 31., 1968



.4

UfTID WhUC L iAdA BR ,
CORPORATION. PAGE 1 OF I

LICENSE: SIV2I-777, Docket: 70-820
SECTIONi: 900 - RMEC01MMY OPEIATION. Approved
Subsection: 920 - Processing

Subpart: 922 - Preparation of Solid Scraps Ictober 31, 1908

922.6 - Daereaser 1-D-22
. . SUPERSEDES New

922.6 Degreaser 1-D-22

1. Genera-l.

Us.e of this Dnegreaser is for the purpose of removing organic
films, such-as oil, fror alloy scrap metal entering the processing
cycle.

2,. Equipment and Nuclear Safety

A fine screen basket of such size as to fit the 7 1/4" x 7 1/4"
cleaning section of, the Degreaser, is placed on a tray one inch
or less in depth. The contents of the incoming container, up
to 350 grams U-235 are placed in the screen. Organic solution
which drains off is placed in a five-inch eleveii-liter bottle,
sampled and contents disposed of in an approved raanner (by
feedin- back to caleilner in small quantities or by burning in
suitable equipment).

'the screen box. is suspended in. the vapors of the Degreaser until
the alloy Is degreased. Tha alloy is then handled as routine
incoming scrap.

Degreasing liquid is aZitated with air in order to get a
representative sample. Contents of the Degreaser solvent will be
cofltrolled to loss than 5 grams U per liter..

The interaction between the 1-D-22 Degreaser and the Overhead
Storage tank Overflow System (reference Subpart 914.2) is
considered negligIble.

- . 0
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922.7 Heads End Calciner System

1. Calciner 1-H-7

Combustible uranium bearing .residues, either generated within'the
plant or off-site, will be transferred to calcining trays, size 2"
x 8" x 24" long (bottom dimensions) one (1) tray at a time'in a
ventilated hood, usually the 1-L-9A (reference Subpart 922.4). The
trays, covered when transferred in the open, are charged to the
Tube Calciner (10 1/8" diameter by 66" long) one at a time, end to
end. The face flange is sealed and the tube furnace is heated
(15 KW- furnace) to distill off low boiling organics and to oxidize
residual combustible material to an ash. Air and/or 02 are
introduced into the retort. The trays are removed one (1) at a
time upon completion of the cycle, covered, cooled and unloaded.
The ash is transferred to safe volume or geom&try containers for
storage and further processing.

2. Scrubber 1-X-23

Gases from the distillation and burning will be scrubbed with an
-aqueous solution in the 1-X-23. The scrubber will be periodically
sampled,'drained, and recharged with water.

Frequency of sampling will be administratively controlled through
-the SOP and operating documents.

3. Nuclear. Safety

.The cross-sectional area of the Calciner Tray (2" deep x 8" wide)
is less than that of a .5 inch diamdter cylinder.

The scrubber is 6" I;D. and is less than 47 inches in length.
Though this solution is normally less than 1 g U/l, the solution
is sampledat frequent intervals to insuie a maximum concentration
of 5 g U/l. The 6" tees in the vapor section are wrapped with
1/8" thick cadmium sheets,. The sheet is painted with epoxy paint
to insure protection from corrosion. The jiucle&i safety of 6"
diameter cylinders wrap~ped with at least 0.020'.' of cadmium is
contained in Subpart 923.4.

9 . 9
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922.8 - Daclad Hood 1-L-17
SUPERSEmES Nest

922.8 Declad Hood 1-L-17

1.. General

This hood is designed for, but not limited to the removal of the
cladding materials frcma uranium bearing materials and the re-
working of residues that have been generated in other parts of
the plant.

Equipment utilized is of laboratory type complying with the safe
volume requirements or of geometrically safe design.

Proper sizing and spacing plus the added restrictive barriers
placed about the equipment, permit nuclearly safe utilization of
all equipment at any one time.

2. Equ.pent-

This hood is equipped with hot plates, 4 liter or smaller containers
and Buchner filtration stations. At any one time dimensionally
restricted (1-1/2" deep x 12"x 201") trays may-be substituted for
hot plates and beakers, and/or Buchner filtering stations. A
restricted dimension digester, for example a 5" pipe, may also be
substituted for one or mire of the stations as required.

Pre-weighing of residues will be carried out in already licensed
hoods or glove boxes. Where charges are specified of an approximate
weight or volume, they may be transferred in the hood per se.

Centerline of the equipment in the hood will be the centerline of
the hood or 16" inside the front face.

Diagrammatic sketches are attached. (Sketches 922.8-I, II and III.)

3. Safety and Criticality Control Considerations

a) This hood has a stainless steel pan bottom and flat top. Depth
of the bottom pan is 2" with openings totaling one square inch
to cause solution overflow at one inch depth. I

b) Physical barriers separating installed equipment prevent
loading at the side, front or back of each.

c). Pad for equipment set up is 10" squares eliminating the
possibility of side by side placing of equipment.

d) Buchner filtering flasks standard 8" Across the base, the
funnels ara stainless steel or porcelAin,.having diameters 9"
and 10-1/2" respectively.

e) Process piping inside the hood will normally be no larger than
1". Larger sizes have been made a part of the criticality
consideration.
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f) In the adjacent room.behind the hood) process piping and equipment
are not in contact with the column wall which is 12" solid concrete
block construction.

g) This hood has a plexiglass front with minimum openings to maintain
required air flow velocity with not more than 2 doors opened at
any one time.

| h) Air exhaust from the hood is filtered through absolute filters.

| i All operations in this hood will be performed according to standard
I / }operating procedures which have had prior internal reviews and
1 ' | approvals.

J) Trays for the hot plates will be of stainless steel, 10" square,
by 1" deep up to a maximum 1-1/2" deep, or of a cross-sectional
area equivalent to a 5" pipe.

k) Previous installation of an ll/,$. (5" diam.) overflow bottle has.
.been removed from the hood.

1) Vacuum.trap in an approved location above hood 1-L-18.

m) In-process storage wiill
(barrier) of this hood.
The storage arrangement

be located on the'outside of'the north wall
The wall is 12" solid concrete block.

will be as described in Subpart 9.13.

n) 8" X 8" X 1 1/2" deep sand baths will be placed on top of.hot
plates for heating 4 liter or 5.1 diameter teflon beakers. The
use of these sand baths will allow the heating of teflon
beakers without damaging them.

4
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INTERACTION C.4LCU1ATIO'NS - DECLAD.HOOD (I-L-l7)

CASE I -3 Trays and one 5" I.D. x 80" Pipe

A. Center tray to nearest trays in same column-

1. Tray Dimension: 1-1/2" x 20" x 12"

2. Separation Distance: 24" centers

cross-sectional area 2  12" x 20"1 240J~- - =1-=.0.474
1 tray (separation distance) (22.511)2 506

Since tray above and below:

JL -2 x 0.474 - 0.948
2 Trays

B. Center tray to 5" I.D. x 80" Pipe

1. Pipe Dirnensions: 5" I.D. x 80"

2. Separation Distance: 24" +Q2"; 5=9= 24" + 3.5= 27.5"(center to surface)

tan ~ 1/2 1.. A..0 1.4
h=27.5", d=5", 1-80" tan 75 2. 1.45

since= 0.814

c (L sinq 275 (0.814) 3 (0.364)(0.814) 0.296

C. Total solid angle subtended to center tray by tray above, tray below and
5" I.D. x 80" Pipe = 0,948 + 0.296 1.244 steradians

.D. Allowable interaction = 5.9 steradians (K-1019, Rev. 5, Table XV1I)

CASE II. - 3 Trays and one 5"1 I.D. x 80" Pipe Each Side

A. Same as I.A. above

B. Same as I.B. above

C. Total solid angle = 0.948 + 0.296 + 0.296 = 1.54 steradians

D. Allowable interaction = 5.9 steradians .

LLICENSE: SNNA-777; DOCKET: 70-82

Sr TC ml,: 900, SUZ:PAItT: 922.8

Interaction Calculations Deca

maG1 or,1

APPRIOVED



CASE III. - 3 Trays Each Station

A. Same as I.A. above

B. Center Tray to Center Trays of Station Each Side

1. Tray Dimensions: 1-1/2" x 12" x 201"

2. Separation Distance: 24" Edge-to-Edge

.

' = 1.5" x 20"
1 triay (24")2

3 = 0.052
576

fL 2 trays 2 x 0.052 = 0.104

C. Center tray to top and bottom trays in station each side

1. Tray Dimension: 1-1/2" x 12" x 20"

2. Separation Distance: J(24,u) +(24")2

Assume max. cross sectional area - 12" x

nJ576 + 576 = 1152 - 34

20" 240 in2

1 tray
240 in2  240 208

- -1 52- 0.20
(341.1)21 5

Since 4 trays: .

trays 4 X 0.208 0.83

D. Total solid angle = 0.948 + 0.104 + 0.83

E. Allotwable interaction = 5.9 steradians-

= 1.88 steradians

O .

9 -.
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- 922.9 - All Purpose Hood l-L-18
. ,- . . . . _:_.SUPERSEDES NEW

922.9 All Purpose Hood l-L-18

1. General

This all purpose hood is designed for, but not limited to, the re-
working of residues generated in other parts of the plant. The equip-
ment nay be utilized for small scale pilot operations prior to full
scale processing. The glass columns and associated piping and equip-
ment will be used to handle the various solutions that are generated
and are designed to permit such operations as two or three stage

' ;extractions, acidity adjustments, air sparging, precipitation, leaching
of solids and filtering of solutions. The size, spacing and fixed

| / Iposition of the equipment in the hood will permit nuclearly safe
utilization of all equipment at one time.

2. Equipment

This hood is equipped with three 4-inch diameter pyrex glass columns,
mixers for each column, a centrifugal pump with associated piping to
transfer or circulate solution to or from any or all of the columns,
restricted slots under each column for Buchener filter assemblies, a
solution charge funnel to the suction side of the pump; air and a~mmonia
lines to permit the addition of either or both of these gases to the
columns, and three additional restricted slots for safe volume equip-
ment auch as 4 liter beakers or filter assemblies.

Solutions'will enter the system througha standpipein the suction side
of the pump. They may be recycled by way of the pump through the
columns and at the same time be agitated by means of the air driven
mixer in each column. By means of valving the solutions may be re-
cycled to,.the same column or transferred to another.

A filter will be installed in the system. Since it is unlikely that
both filters 1-F-24 A & B units of the dissolver system will be in use
at the same time, for th& presen't one of these filters will be used in
l-L-18.. The center line of the equipment in the hood has been set
back 15 1/2" to minimize interaction with portable storage carts
containing filled 11-liter bottles should they be inadvertently placed
against the face of the hood. Diagrammatic sketches showing the
layout of the hood, both plan view and elevation are attached. A
typical utilization of this hood is as follows: For solution rewo-rk,
wash solutions such as sodium carbonate which contain recoverable
quantities of uranium will be generated in the extraction system.
This solution wiLl be stored temporarily in safe geometry 11-liter
bottles. The sodium carbonate solution will be transferred to the
columns in the l-L-18 hood by means of the solution charge funnel to
the pump suction. Acid will be added to the system via this same
column. The acidified sodium carbonate solution will be air-sparged
to re;DVe the CO2 and then amnonia added to the solution, precipita-

ting the uranium as an impure ammonium diuranate (ADU). After



1.

uN ?tSWE-42A I ttQPAGE 2 OFr3

COR POR '%A TIO0N PAGE 2 0F~3

;LICENSE: SNM-777, Docket: 70-820 ipprovad
SECTION: 900 - RECOVERY OPERATION_
Subsection: 920 - Procpssing ISSUED OCTOBER 31, 1968
Subpairt: 922 - Preparation of So lid Scraps

922.9 - All Pdrpose Hood 1-L-18-
SUPERSEDES NE1

2. Equipment (continued) . '

precipitation, the ADU slrry will be drained from the column into the
Buchener filter assembly located below the column. As required, the
ADU will be transferred from the Buchener-funnel to a one-gallon
storage jar for future, processing and the filtrate will be transferred
to the safe geometry 11-liter bottle and analyzed to determine its
disposition.

3. Safety and Criticality Control Considerations

a) This hood has a stainless steel bottom and top. The depth of the
bottom is 2 inches.i The 3/8" diameter holes'have been drilled
one inch from the bottom to overflow at one-inch solution depth.

b) Physical barriers between Buchener funnels under the columns
have been installed to prevent loading at side, front, or back

- of each.

c) Shelf for hot plate-and filter is to be 12-inches wide. Barrier
installed between hot plate -and filter on shelf.

d) Buchener under hot plate and beside pump to be physically
isolated by barriers the same as the Bucheners under columns.

e)- Position of Buchener and hot plate with 4-liter beaker are to be
inter-changeable.

f) There is to be a "quick connect" line from pump discharge to fill
11-liter bottles in the portable storage cart. Since the line is
nearo.standpipe which'is outside the hood, an adaptor will be made
to cover the standpipe while filling the bottles thus preventing
:standpipe and bottle interaction.

g) The standpipe has a diameter of 5" or .less.

h) Air and ammonia lines pass through a check valve to prevent
back-flow.

i) Buchener funnels standard 8 inches across the base, the funnel is
stainless steel or porcelain, 9 inches or 10-1/2" respectively.

j) Pump volume less than 4.8 liters.

k) All piping inside the hood is 112" diameter stainless steel.
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3. Safety & Criticality Control Consideiations (continued)

1) In the adjacent room behind the hood; there is no process
piping or equipment against the column wall which is laid of
12" solid concrete blocks.

m) This hood has 1/4" thick plexiglass front panel with openings( .adjacent to the filters and the hot plate.

* n) All exhaust air from the hood is filtered.

o) Solutions are fed to the columns through the funnel.

p) The recycle line has been connected to Tank 1-D-43 which
connects to Assay Tanks..

q) Pan. under filter and/or pump to be 1/2" in depth.

r) Agitators have steady rests at the bottom to prevent
whipping action of the shaft.

s) All operations in this hood will be performed according to
standard operating procedures which have had prior internal
review and approval.

.
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INTERACTION Sif*IIARY l-L-18 HOOD

Item
Max
K eff Ref.

-Allowable
Solid Angle

4.754"' Columns .425 Fig 4 K-1317

Funnel
10.5" diam x 4"high .623

9" diam x 4" high

4-liter flask

.572

'.63

Fig 4 K-1317 (A 10.5 0.381)

Assume equivalent to 7" ID cYl
6.34" high (? 0.906) conservative
since 8" ID cyl or 6" ID cyl of -same
volume have K eff-.605 and .59
respectively

2.77

3.28

2.7

Filter Press

5" diam 11
liter bottle in
cart

1 Gal bottle

.670 Equiv. to 8.18" diam cyl 6" high

.58

.596

2.3-

3.2

3.04

A to central column representad as a 9" diameter cylinder with filter flask and
funnels included the total solid angle is 1.24 -steradians. The contribution from
surrounding assay tanks is 0.198 steradians, from 2-11 liter bottles in two
adjacent carts is 0.44 steradians. Total is 1.88 steradians max.

Similarly, the filter press as the' most reactive component could be represented
as a squat cylinder betwaen a 6" cylinder on the left and a 9" cylinder on the.
right, each 78" tall. The total solid angle is then 1.102 steradians including
2-11 liter bottles in carts adjacent to hood.

LICENSE: Ste .7 7777; 7OeET: '

SEC'TONI: 900, SUB'.ART: 922.9

Interaction Summary l-L-18 Roo
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INTERACTION CALCULATIONS FOR 1-L-18 HOOD I I

.a

. at central glass column

JI, - h sin 0
h

tan 9 = .8889

sin 9 = .6644
- % l J.E e e I- L

I I

d= 4"1
h= 29-2 = 27"
L= 48;L/2 = 24"

J1 = . (41 . 0 '+4) 0.197 steradians/column
27

2 columns,A = 0.394 steradians

However, representing each 4" column with associated filter flasks and funnels as
911 diam cylinders with a height equal to that of the hood 77"

then d = 9"
h 29-4.5 = 24. 5"
L/2 - 38.5 in

38.5
tan . -- 1.571 sin 6 0.8436

24.5 (0.8436) 0.620 steradians/column
24.5

JQ due to adjacent column - 1.24 steradians max

Contribution from assay tanks

assume Co long d 5'
h = 15.5 (9) d 15.5-25 152.5 in

21d (1) .066 steradians/tank

ft due to 3 tanks k_ 0.198 steradians

Contribution from an 11 liter bottle in a cart placed directly in front of hood.
Cart frame insures 13.5" from edge of frame to surface of bottle.

d - 5" h=15.5 + 13.5 = 29" .
L 48" L/2 =24".

24
tan B = 224 = 0.8276 sin O 0.6376

29 (066 0.220; 2 bottles in 2 carts = 0.44 steradians

Ertel Filter

Assume filter is a squat cylinder for solid angle calculations
d - 7.25 f7 = 10.25" *L 6" L/2 3"11

. .LICENSE: SITIM-777; DCIE'C.tT -70rD8
36" distance (h) to left hand column (representing 4 :
liter beaker and flask 6" diam. X 78" tall). SECTi0ac. 900, Supi.1;m.T 922.9

Interaction Calculations For
1-L-18 Hood

.PAGE 1 0-2 2
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33" distance (h) to right hand column representing 4" column and associated
funnel and flask (9" diam x 78" tall)

fL from LHI 32 (6
36

.735
= 0.245

- 0.417-11. from RR =2 9)B .768
33

JL from possible 2-11 liter bottles in carts .44
1.102 steradian$

tICEFS1: SI'-IM-777; DOCKET: 70>820

SEC-20CN:- 90, SUPBPAWJ.T: 922;9

Interaction Calculations For
1-L-18 Hood
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9 922.10 Dry Solids All Purpose Hood 2-L-3 (Jee Sketches 922.10-I & -II)

1. Process and E4uipnent Description

This hood is a completely enclosed glove box, 9-1/2 feet in length,
with a 13" x 14" x 33"% air lo-k located at one end, and a 21" x 20"
opening panel at thq other. Dry uranium beqring materials such as
metals, alloys (U-Zr)', and uranium compounds will be subjected to
such head end pre-treatment as batching, cutting, weighing,' screen-
ing, etc.

/ One as-received container, or contents of one shipping container and.7 one process.container will be in this box at a time. The material
as received" will be handled as required to prepare a batch for
further processing. The hood will also be used for transfer of
-uranium imetalj alloys of uranium or uranium compounds, from one
process vessel to another process container.

IExample: Transfer of ash from one calciner tray to one gallon
bottle. One enb of the hood will be modified to position a
pyrohydrolysis reactor box against the hood for loading and un-
loading.

2. INuclear Safety

Since this operation is dry, a maximum limit of 10 kgs of U-235
will be maintained. If ther.material composition includes moderating
elements (e.g.,- UC} UO2 + BEO2, etc.) it will be processed in

individual containers restricted to either 5" diameters or a total
volume of one gallon. Only two containers will be allowed in the
hood and they will be separated by one foot edge-to-edge from each
other. There'fore, their interaction is negligible.
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922.11 Oxide Burning System 2-R-1. and 2-F-2

1. General Description OAxygen Burning System (See Sketch 922.11-I)

Uranium compounds with uranium density equal to or ls.s than 3.2 gms)
cc will be converted to uranium oxides, by discharging the powder into
a vertical tube together with oxygen rich gas, collected in portable
containers, and dissolved in nitric and/or other acids to make uranium
solutions which will be processed as described elsewhere in the license

A 2-X-l container or 1 gallon bottle material is inverted and attached
to the feed hopper at -the top of the Tower Reactor 2-R-1. The
materials fall vertically thru the heated oxygen rich atmosphere in
the Tower and are collected at the base in a C6ntainer 2-X-1.

This cross over pipe terminates-at -the.Filter Housing 2-F-2 which is.
a maximum 5" diameter Sdh 40 pipe;'8' long.
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1. General Description O;wygen Burning. System (continued)

This Filter Housing contains a metallic filter insert. The Reactor
Tower and Filter Housing are separated by 60"

At the bottom of the .Filter Housing is another 2-X-l container which
further collects any solids that may carry over from the Tower ReactOr
and also collects fines that do not pass the filter.

Gases pass out the filter through the filter, a pressure control valve,
a secondary cyclone and through two 8" x 8" x 5-7/8" absolute filters
(2-F-lAs 2-F-lB) and are discharged into a 1-1/2" dia. stack to the.
atmosphere. Ventilation boxes enclose the three attached hopper con-
tainers and are exhausted through a separate system of ducts through
an Absolute Filter 2-F-6.

2. Equipment

2.1 Containers 2-X-l.

These special containers are used interchangeably for transfer,
feed hoppers, and collectors. Each container is a maximum of 5"
ID x 12" long with a tapering neck from 5" to 3" (approx. 30°

* taper 4" long). Containers are fabricated from metal of all
weldea construction, generally of a stainless steel or. monel.

2.2 Tower Reactor 2-R-l'

The Tower Reactor is a 4" ID x 8' long Sch 40 pipe with a. 1' 10'
long $" ID section at the bottom to which the Hopper Container
2-X-l, 2, 3, 4, '5 is-attached to. receive the uranium rich ash or
fines. This Towei Reactor'is insulated and electrically heated.

2.3:Filter Housing 2-F-2

This Filter Housing is a vertical 4" schedule 40 pipe approximatel
8' long. The filter insert is 2" max. diameter sintered'metal
pipe. -a

3. Nuclear Safety Considerations

Each individual unit is restricted to either 5" diameter cylinders or
a total volume per container of one gallon. Interaction between units.
is neglig-ible. The solid angle between the Tower Reactor 2-R-1, which
is -considered as the most reactive unit, the overhead storage pipes an
the adjacent 4" diam. Filt~er 2-F- lLess than 2 steradians. (Between
2-R-l and 2-F-1 conservatively assumed as infinitely long-fL is 0.162
steradians, between 2-R-l and overhead pipes< 1 st'exradian).

I.
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3.. Nuclear Safety Considerations (continued)

(The intersections of the 1-1/2"' diameter Crossover Pipe conservatively
evaluated as tees following the method described on page .20, TID 7016,
Revision 1, have an equivalent diameter of 4.2 inches each.)

4. Health Physics

Ventilation and filtration of the exhaust air
the attached Sketch 922.11-II.

are provided as shown in

I
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Flanged Joint

Door opening 8" wide x 12" high
hinged with continuous piano hinged.:S.S. and dets
,Ndte 1.,64'- -, 1 ), "'

..
Notes:

1. Connect 3" 0 Al duct to 6" duck as shown
on R.I.-386 Inquiry

2. Material of Const 18-8 Type S.S.

ached at top & bottom

,1t. Hood

!d by UNC
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922.12 Destructive Distillation .Unit

1. Process Description

* Combustible wastes such as ragsj. sponges, mops, paperj air filters and
other material will be charged to the DDU retort 2-R-2. Only one (1)
container-of scra'p material may be introduced into the DDU retort
2-R-2 for any one furnacing operation. The unit is cleaned of any
previous residue using Vacuum Cleaner 2-X-6 then visually inspected
prior to loading. The organic matter in the charge is decomposed to
various volatile hydrocarbons which distill off and exit from the DDU
retort through a 4" outlet-nozzle. The volatile tars, etc. are
scrubbed in a water filled Scrubber 2-F-4 downstream of the unit. An
overflow 11-liter bottle catches the solution overflow. The non-
condensed gases, scrubbed through Scrubber 24-4 are fed into the
exhaust air from the Hoods surrounding the equipment. Absolute Air
Filter 2-F-5 removes entrained paiticulate matter from the hood
exhaust air.

The run is complete and the unit is cooled to room temperature, the
lid is removed and the residual ash is vacuumed into Vacuunl Cleaner
2-X-6 or Dry Solids Vacuum Collection System .(See Subsection 933.3)
prior to reloading.

The ashes are collected in 5" dia. or in 1 gallon bottles or cans and
transferred to storage or further processing as described in Subsectio s
910 and 920. Details of this system are shown on Sketch 922.12-I. :..

&.
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2. Process Equipment.

2.1 DDU Retort 2-R-2

This Retort is box-shaped and fabricated of 1/4'" plate type 316
stainless steel and open at the top. External dimensions of the
box ate 25"' x 25" x 41-1/2" high. A 4." schedule 40 type 316
stainless steel outlet nozzle is mounted 4-1/2" on center from
the top and the vertical wall. A square lid 29" x 29" x 3/4"
thick fastens to the top to seal the unit. The retortis heated
in 2-H-i.,

2.2 Scrubber

The 4" ID schedule 40 stainless steel vent pipe from the DDU is
flanged to a 4" tee mounted on top of a 5" schedule 10 vertical
tank 3'4" long. A 2" diameter -schedule 40 dip leg extends 2"
below the over flow level which provides passage of the distillate
vapors to bubble through water. The bottom of 'the 5" dia. pot is
reduced to I"? diameter with a drain valve at the bottom. The'tant
is filled with water through a 1(2" nozzle at the top and the
level is set visually. A 2" schedule 40 pipe nozzle attached
perpendicular to the wall ci the 5" pot and 2" above the: bottom of
the dip leg serves as an overflow for excess water and condensed
organic materials. The overflow solution will be caught in an 5"
diameter bottle fastened to a permanent rack. ' .

The'overflow solution will be tested for uranium content.- If the
uranium content is below discard 'limits, the solution will be
released to a discard system such as the Waste Lagoon. If the
uranium content is above discard limits, the solution will be
transferred to approved safe storage bottles and stored for
future recovery. The scrubbed gas is then exhausted to the
atmosphere.
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2. Drum Rod Hill
.

A roller mill unit for milling non-combustible materials such as
asbestos fiber board and separators will be placed in the DDU process
area. This milling will help. separte dust *from filters to be burned
thereby reducing the required combustion. 'The charge to this mill wil
not exceed theliinits listed in Subpart 922.12.3 and only one drum vil
be processed at a time. Also, the drum-will be excluded from wet.
processing area. Transfers of material into and out of drums will be
done inside.hoods (i.e., l-L-14, 2-L-3, etc.) Mechanical seals and
typing of the lids will be done to insure that there will be no'
leakage-during actual milling.

3. Nuclear Safety Considerations -

The maximum quantity of U-235 which may be introduced into the Retort
2-R-2 at any one time shall be&350.grams and only one (1) container
of scrap material may be introduced into the Retort 2-R-2 for any one
furnacing operation. An isolation distance of approximately 4 feet
is maintained around Retort 2-R72.

To minimize the possibility of placing any significant quantity of
U-235 in the retort 2-R-2, the contents of individual drums will be
searched and un-burnable or highly contaminated material removed,
prior to incineration. During this sorting, an olpha survey meter
is available for the operator to check any suspicious item.

. ,1 .
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922. 13 Chloride System

1. Process Description

Uranium compounds containing chlorides will be brought to the
Dissolving Hood 2-Lrl and will be unloaded into the 6" Pyrex Pot
2-J-l. Nitric.acid will be added until all feed material is
dissolved. Additional acid or water will be added to increase
the volume of solution in the column to about 8 gallons total.
Gases generated'in the dissolution phase will be exhausted through
the Hood 2-L-l above the Pyrex Pot-'into the DDU duct exhaust up
stream of Particulate Filter 2-F-5, or may be diverted to the fume
scrubber servicing thie Hoods l-L-3 and other equipment, whichever
system is in service at the time. The dissolved feed material
will be drained by gravity to a vertical columh 3'-9" on center
distance. The solution will enter the 6" Pyrex Column 2-C-1
through a 1" side'inlet located 11-3/4" above the operating
platform deck.

Dissolution solutions jfrom other sources may also be-processed in
the Chloride Column and will be transferred to the systemby hand
dumping into Pyrex Pot 2-J-l, or may be piped directly from either
the source of dissolution or a transfer container by means of
pumping or air ejecting. From this point; the solution from solids
dissolution, regardless of source, will be treated as one.

If required approximately I to 2 gallons of 'liquid.N204 will be'
pressurized from its shipping container into'the bottom of the
column and permitted to react with the liquid already in the
column.-: N204 cylinders are normally stored out of doors and connecte
to. the feed and gas lines which.are normally extended through the
building siding.

Once the reaction has been completed, thre excess N20 will be sparged
with air'and the solution sampled for the'presence of chlorides
beforetransferring the solution for assay.

Pump 2-P-l transfers the so.lntion through a Filter 2-F-5 to the
Assay Tanks 1-D-34. The off gases from t'he Pyrex column are
scrubbed in either the two 5" I.D. Caustic Scrubbers 2-F-3A and
2-F-3B, or diverted to the scrubber servicing the Hood l-L-3.
The nearest caustic scrubber is 3'-l" from the 6" Boron glass
column and are 30'' on centers.

,.



.. I

U ''11 i F- r;" '-I I') of u ic; P .t F- -; I- / i, i) - ,.

C ., P 0 R A T I - N I PAGE 2 OF 4CORPORA ION OFI

LICENSE: SHN-777, Docket: 70-820
SECTION: 900 - RECOVERY OPERATION _,ppovad
Subsection: 922 - Processing-
Subpart: - 922 - Preperation of Solid Scra ISSUED OCTO ER 31, 1968

922.13'- Chlorid&. System
_ .….. . .---- - -- SUPERSEDES NE\{

1. Process Description (continued)

Caustic solution is added to the scrubber and is recycled by
Pump 2-P-2 to fhe two scrubbers. All scrubbers are equipped with
spray nozzles and the scrubbed gas vented to the atmosphere through
Exhaust Fan 2-B-1 or 1-B-3 depending on the unit employed. All

-solutions are sampled for uranium periodically and are discarded
or recycled depending on uqranium concentration.

If the solution is below uranium discard limits, it will be pumped
to the Filtrate Tanks l-D-24A or B for final uranium determination
or, in the case of. the Hood 1-L-3 fume scrubber, returned to the
process. The 6" column is fitted with a 1" overflow which drains
to an 11 liter bottle permanently mounted at floor level and away
from the column, a minimum distance of three feet on center.

2. Equipment (Sketches 922.13-I & II)

2.1 Column 2-C-I

A vertical column apprcxcimately 14-1/2 feet in height consists
of 6 sections of standard conical end 6 inch Pyrex Corning
type 7740 pipe (double tough). Glass column is protected by
SS screen to prevent damage from an outside source.

The bottom section, a 61' x 1" bell reducer, rests-on an SS
plate which supports the column. Above this piece is a 6" x
6" x 1" reducer cross. Next is a 6 fdot straight section, wit
a.-6" x 6" x 1" tee above it. The 1" nozzle serves as a feed
inlet from the dissolving tank. Above this section is another
straight piece, four feet in length. A 6" x 6" x 2"0 reducer
tee mounted at the top of the column serves as a gas outlet
and overflow. Each tee and cross is 18" in length with the
nozzles mounted in the longitudinal.center of the piece.

Pump 2-P-1 is connected to the column by a 1" line and to the
assay tanks by a.l/21" stainless steel-line. The pump itself
will have a 1" drain line.

The overflow line will immediately, upon exiting from the top
of the column, pass through a 2"' tee and a 2" x li reducer;
overflow line drains by gravity into the permanently located
11 liter overflow bottle. The solution in the 11 liter bottle
will be transferred to 1 gallon bottles when necessary and
either first stored or transferred directly to the Dissolving
Hood 2-L-l-and re-introduced into the Pyrex Pot 2-J-1.

Colt= may be 'used for Nitric Acid intermediate storage tank
when not processing Chloride containing solutions.
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2.2 Dissolver 2-J-1

The Dissolver Unit 2-J-1 is a Pyrex pot of dimensions 12" x
6"! I.D., A Teflon basket liner fits Within the Pyrex Pot.
The top of the dissolver Pyrex pot is flanged to the bottom
of the PVC Hood 2-L-1. The dimensions of the hood are 12" x
18" x 24".

The gases pass through Absolute Filter 2-F-5, a glide pack
filter or a fume scrubber. HiO3 solution is introduced
through the side of the hood in a 1/2" stainless steel pipe.
The face of the hood is open and under negative pressure. A
Pyrex 6" x 1" reducer at the bottom of the pot is attached to
1" flexible tubing and then to the Column Nozzle 2-C-1 by
means of a glass or additional length of the flexible tubing.

2.3 Scrubbers 2-F-3A and 2-F-3B

The vent gases will exit from the 6" x 6" x 2" Pyrex tee on
Column 2-C-l to a pair of 5"1 diameter scrubbers six feet high
on 30" centers. The exhaust line is 2" stainless steel and
ties into, a 2" across piece -connecting the two scrubbers.
-aOH is introduced in a 4" funnel into a vertical 3/4" line
that connects to the 1" bottom cross piece connecting the two
scrubbers. The bottom cross piece runs into Pump 2-P-2 and

- re-introduces the solution to the scrubbers through 4 spray
nozzles, and two 1/2" cross pieces. The 2" exhaust cross-
piece is at the top of the scrubbers and passes through a
2" x 3" expansion to the duct work leading to Blowars 2-B-l
on the roof.

The scrub solution will be sampled for uranium content and
if'within discard limits, it will be pumped to Waste Treatment
Tanks 1-D-14A and B. If solution is above discard limits,
the solution will be drained into 1 gallon bottles and stored
for further processing. Fume Scrubber 2-X-1 may be used as
an alternate (See Subpart 923.2)

.2.4 Filter 2-F-5

Filter 2-F-5 is similar to Filters 1-F-24A and B described in
Subpart 923.3 and 923.4.

3. Nuclear Safety Considerations

The Pyrex. Glass Column 2-C-1 has been calculated to have a maximum
K eff of 0.83 with optimum moderation and reflection. An unre-

. flected but moderated system had a K eff of 0.72. A multi-roup
transport theory code DIF was used to calculate the reactivity for
range of solutions. The same cod- was used to calculate a critical
6" diameter pipe (no boron) and a 6" diameter cylinder wrapped
with Cadmium sheet 0.020" thick. -The cadmium wrapped pipe was
found to have a higher K eff than the Boron containing glass pipe.



C 0 R P 0 R A T I 0 N
. 4 .

PAGE- 4 OF 4
LICENSE: SNl-777, Docket: 70-820
SECTION: 900 - RECOVERY OPERATION Approvad
Subsection: 922 - Processing
Subpart: 922 - Preperation of Solid Scraps ISSUED OCTOBER 31, 1968

922.13 - Chloride System
SUPERSEDES NE;W. A .,

3. Nuclear Safety Considerations (continued)

!
The results of these calculations are contained in Nuclear Safety
Evaluation 922. 13-MII;

Interaction between Coluan 2-C-1 and other units are as follows:

To Filter 2-F-1 To Reactor 2-R-1

diameter
heii1it
separation
_fL_

.=. 411
= 8 feet
3 98"
= 0.0359

. diameter
- separation

height
It

= 511
= 117.5"
= 9611
- 0.0323

To Dissolver 2-J-1 To 11 L Bottle (overflow)
.i

diameter
height
separatic

-i .

To Ertel

-L

Dn

= 6"
= 12"
= 4411
= 0.0368

diameter
height
separation
fL. -

= 511
= 48"
= 481"
i 0.093

Filter Press 2-F-5

= 0.417 ( Reference Section 902.9)

e 0.615 steradians

r .
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EFFECTS OF WALL MATERIAL ON THE REACTIVITY OF 6-INCH DIA1'IFTER CYLILYDER

CONTAINING URANIUM SOLUTIONS

1. INTRODTICTION AND SIM0ARY

This study was performed to determine whether the boron co tained In
commercially available boro-silicate glass pipe would redutse the re-
activity of enriched (93.5% U ) uranium solutions contai'ned in
a 6-inch diameter cylinder suf iciently for its use in clte~nioal pro-
cessing plants.

A maximum value of k of 0.83.was obtained for a range of UJO-FP
solution concentrations in 6-inch diameter boro-silicate glass p-pe.
It was assumed to be reflected by an effectively infinite watar
reflector. The maxinum k for an unreflected system was 0.72.

eff
Comparison was made between the boro-silicate glass pipe, and a 6-Inch
diameter cylinder of UO F solution wrapped with 0.020 incbhs of
cadmium and surrounded By effectively infinite water reflector, The
latter was found to have a slightly higher 1; (0.836) than the
maximum value obtained for the standard boroefflicate glass pipe.

The DTF multi-group transport theory code was used with the Hansen-
Roach cross-section library except for silicon cros-sec.tions (not in
the Hansen-Roach l`brary). Silicon cross-sections were computed usrs.ng
the GA4-l code for the top 14 energy groups. Hand calculazioas were
made of the bottom two groups from thermal neutron cross-section. data,

.Ll(i!SE: ST.W,77/; DMOCKT:0

jSECTION: 900, SUrART: 922.13
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2. DESCR.IPTION OF STANDAR3D 6-I1WC B,)aO-SILIC-ATE G-LSS PIPZ

ID = 6.0 + 1/32 inches
OD = 6.656 inches.
Wall thickness = 0.328 inches
Weight of glass per linear foot 6.3 lb.
Density = 2.23 gm/cm
Typical Analysis (Corning 7740 or Kimble KG-3>)

MATERIAL WT. % IN GLASS

SiO2  80.6

B203  11,9

Al0 2.0
2 3

NaO0 3.8
2

CaO 0.8

.KO 0.2

The above weight percent B 0 corresponds to 3.7 weight percent B in
the glass. 2 3

3. REACTVIVIT Y CALCULATION METHOD

The DTF code (Reference 2) is a one-dimensionalmultigroup program
written in FOPRRMN for solving the neutron transport equation etil-
izing the Sn approximation. The program can determine the regular
or adjoint solution for slabl cylindrical, or spherical ge-ornmey.
Isotropic or anisotropic scattering may be considered. The allo!.rab1l
maximum order of Sn is 23 for slabs and spheres, and 8 for cylinde.rs
due only to computer memory limitations. This code is the. DTK code
adapted to FORTRAI1 63 for the Control Data Corporation lO64-A compuiter.

Various boundary conditions are allwed so that cell calcula-tons or
time absorption calculations may be performed. Finite as well as
infinite cylinders and slabs may be treated. As many as 75 space
intervals, 75 materials, and 18 velocity groups may be specifimd. The
program also contains a number of search options whereby one car, vary
dimensions or concentrations in order to arrive at a predetst5mined
eigenvalue. Distributed or shell sources may be specified at any
position in the configuration.

The programt supplies as output, the eigenvalue, ang-ular fluxes, total
fluxes, fission distributions and other quantities of interest,

A library of cross sections is available on mag
netic tape. Cross section may -be read in from *Sr-:Cnr)! 900, SUMArAL::.: §22.13
rhe library and/or tape from cards.

.22.13-III, Nuclear Safety Evalw
tion
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All calculations were perfoorimed using the Hansena an Roach croS,,

section library desscribed ii Rleference 3. This is a sixteen
group cross s-etion set for use in DSW calculations. The cross
sections, are averaged as f ollow Tho first. five (high energy)
groups are cibtainrd lby fission spec.iruim weighting. The next t;n
groupa are bbtained essentially by flat collision- density
weighting except for the heavy eleinient resonance cross soatihnw.
Thc heavy element resonance cross soctio3s are obtained from the
resonance integral and therefore account can be tD.Jken o4 resonlftnco
self-shielding. The thaorrnl group is a Maxw>iellian average,

Table 1 presents a description of the group structure usel int tti
library..

Several sets of nuclide cross sections are provided for U -23<
and U-2313. The choice of. a proper set depends o5 n the potent~r,..-
scattering cross section of the nedium per atoim of U-235 or U-23G .
Itl cowputi4g the scatterng cross section of the me-d-i'l thin f.Ww.1ang'

.epithermal microscopic scattering cross sections vweze uss3d.

07sj, biir'ls

U-;; - 10

H 2

*. ,- -. - -. : ~ g - - 3 .8:-

:. 3. 4

The followving cross section sets %yore used.

- U-235 ato. ratio, U. . - - set no. U-238 se.t. no.

'-27.1 7R 12

-.6S4 8R 13

8 31 l e n -- :;-.-14

-Vhd ffl-'cid,- -togother with t U Iia nsen-Roach library has been
-*checkid against a wide- variety of criticrl experilrants,: including
U02F2 solution experiments, In gen6ral, this code is capable of
predicting the reactivity of th se expserimFCts to within + 2% for.,
*bothl fast and thermal systems. ITable 2 presents the rebuTts of
60e .checkss agInst U02"02 solution OxP en AUE:R l-SN:7t77?.
The experimental data were obtained from Ref. 44 .

-- SFXT T:.1 - C9( Sli.PAZ '-I. * 91 1 w
r. --^ * -{ - -u.[ . - .I
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Table 1. SIXTEEN GROUP SPECIVICAT1 O013 FOR LUlISEf-ROACH j3tplnl.'
: - --

Grou

1

2

3.4 -

4

5

6

7-

8

-9

10

'11

12

13 -

14

15

16

a Energy Range Au

1.4

.0.9

0.4 -

17 _

3 _

0.55 -

100 _

30 _

- 10 -

3 _

.1 _-

0.4 _

0.1 -

Thermal

Mav

3 .Mev

1.4 Mev

0.9 Mev

0.4 MAev

0oo Key.

17 Kev

3 Kev

550 ev

100 ev

30 ev

10 ev

3 eVa

.1 ev

0.4 ev

(.025)

.762

.442

.811

1.386

1.772

12735

1.696

1.705

1.204

1.099

1.204

1.099

.. 16

- ~1. 386

Fissi~on
Spectrlum

.204

.344

.168

. .0.
,.014:

-- ----1LxcENlsE: 1714-L777; DOMC1UT: 70-UZ U

SrCTION: cOO, SUjPe1r,: 922.13

922.13-III, Nuclear Safety Evalu.
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Table. 2. CALCULATION OF U02F2 SOLUTION CRITICAL EMERIMENTIS,
ALUMINUM-WALLED SPHERES. (EXPTERMENTAL .DATA FROM REF. 4)

Core
:3izeter,

. .CM

* 23. G

* 55.3

69.2.

H/U 2 3 5

. Atom Rati

* 76.1

126.5

'1112' -

1.1270

1393

:U2 3 5  CrLtic'a I
Concentration, Mass

.o gtc 3 sol. -kg _235

0.325 2.03

*.199 1.39

0.0234 2.13

O. 0205 1.86

0.01S6 3.25

ReflectortA
H'0 ..

1120

1120 .

None

one
N3one,

Sphere Wall
Thickness,

cm

0. 16

0.16

0.20

0.20

-0.32

Calculated
ef f

(Using S 4
and -ni!o -
tropic 1)

0.997

0.991

.1.009

1.009

PI

"I

1�

� 1

0
;"Z:

M
C

Uranitnm 93.2% enriched in TJ2 3 5 ; spheres constructed of type 1100 aluminum; no'correcti u
rnade for container thickness.

" DoUM0 7-nown.to With1in C 0.5%; concentl-ation to wihL1n + 1%d

z i>1 c, I rsent, water reflector was effectively infinite.

PjI

°I '. I °. | I

I r ri | ~

.1 , M { * '
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4. .'CROSS SECTIONS FOR SILIC'ON

The llansen-rloau.h library discussed abovo doos not contain cron.-
sections for silicon, a. major constituent of glass. Silicon
cross sectionis for uso in M?' vwere computed using, th'a GATI-11
codo. (ncference 6) GAll-1 is a mnultigrcoup code fr: thrl cal
culation of fast neutron spectra and multiroup co;taii. - -
Silicon cross sectionl for the top 14 enerty groupjs of i;hi
HIansen-Roach scheme were computed by running a GAM iuT7robIeri- on
a system that consisted of the 6-inch diaire.:er blro..sil.caz2 gln.7 iile ).il- cC
with U02 F2 solution at a councentration of 4'vJ7Em U-"5V�-i/*3

(H/U-235 55.4) and surrounded by a 2-inch thick wat'er
reflector. Those three regions wera homogeltized in the r

problem. The silicon cross sections obtained in tl.l.. i u<- are
averaged over a neutron spectruim computed by GAM. for- theij
homogeneous system,

Silicon cross sections. for the bottom two groups of the Hanson-
Roach scheme vere computed by hland from theri.3il neutrcon 6 c0ro.SS
section data.

The nuitigroup silicon cross sectionn vere supplied to th-n
DTF code on cards, The same cross sections v'ere used fvr all
solution concentrations.

The effect on reactivity of possible inconsistencies between
the silicon cross section set 'and tha Hlansen-Roa!ch library was
investigated and found to be negligible. (See Section 6.2).

5.,.' CAMCULATIONS AND RnS1JLTJ;

Table S presefits a summary of the reactiviet caicula-tions
.performed in this study. Unles's otherwis3 soecified in the table,
the 9o01owiAn11 Asoumiptions -,VNwore Diade in ea.c3h calculation:

. 1. The pipe I.D. was taken to be 6 1/32 inches, the
conservative value within tolerance 'limits.

2 2. The pipe O.D. was taken to be 6.656 inches.

3, Tloe pIppe iB surrounded by a 15 cin. thick reflector
of rater.

4. A uranium earichment of 03.5% U-235 was qn-sured.

5. The sm-all quantities of Ca aml K in glass ;vere neglected,

- - .LIC :-xSi S, i11 / /

SECTION: 900, SiJI3PART: 922.13
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All problems urere run in the S4 approxiinaticon, and ani stro'pi c '

scattering by hydrogen was taken into account. . - .

_54. 1. _ p±cflurf, keff fora Reflect-ad Pip.*. II

Probloelms 1, 2, and 3 yield 'klff ulS a functin .of solutiona
concentration for reflected conditions. These data are nln.oted
in Figure 1. The maxximium value of kof is 0.83. Even allowi..ng
for a 3% non-conservative calculational bias, which is3not
warranted by the results of tha checks agaillst U0 2 F2* *solution
critical experiments, -the iadximuai heff would be 0.856. Thi3 is

.. sufficiently below unity to assure 'r 6ud-c.rAcal systetlregar .ss ofj
..solution concentration or prosenta of -a water refector0 "r --- ._

It should be noted that the use of UO2V2 soJlvtiPns in these cal-
culations is conservative becaiuse U02 (N0 3 ) 2 -olutions, rath- thau
U02F2 solutions' will actua ly be processed in the propooed.
equipment at the Fuels-Recovary P lant, U32(N03)2 solutiLQD- aP-e le08
reactive than U0 2 F2 solutions.

5.2-- Effect of Cross Section InTcc'patibility
I S . . .

. . I .

s

Problems 4 and 5 (See Table 3) warc- run to deterriine the
effect on reactivity of possible incomirpatibilitid's betveen the
silicon cross sections obtained from GA11-1 .and the klanzen-rloach.
library. In Problem 4, tho anson*-Rach cross sections for
aluminum were used for Bilicon. In ProblemT 50, alunairinui cross
sections obtained fromi the same GAM-1 problem that the silicon
cross Isections canse f rom Vsre used for sil3icon. The O genvalues

_obtainod.from. the two problems are vlrtually identical, indicntingr
that incompatibilities between Si or Al cross sections obtained
from AMI-l and:those of the HansenRon.nch library have a negligible
eff&et on reactivity in this particular situation, The close
agreement aimong the oigenvalues from Problczm 1, 4 and S indicates
that reactivity is not sensitIve to rmoderate variations in the
scattering nnd absorption cross sections oI the glnss conatituents
other than boron.

.5.3 k;e of UMreflected Pipe 1; . . .. .. . . i

UndeA normal conditions, the pipewil1 not be eCe ed *j__
by water, Et will be necessary -to tae inio account i. nteXction
between a given Wipe nd"other nieiiiby fuel-con:aning
pieces of equipment.. . In 7orde.r -to -do this, i t may bhe &cOnKiri#int .
to utilize the 'interaction criteria of 'TID-7016 Rev. 1. -The use
of these interaction criteria requires the knowlgdg-9 of if- sor'
each unit when 'it Is unreflected-. A single DTV c.allati9T -
'was xun (Prob1. ITo. 7) to provide. an e3stmt6 ---of 'thb m axX :.*
keff of the 6-inch disneter bor¶silicae g13ss 1sCj~SO_ S;;'-T77; i~C-i7T: 7O8'1
pipe .when it is not reflected. An H/U-235 ratio of
5554 (407. m U-83Fiiter) was specified. -This shkuld. 9ET0: O ,, S'sA 2i' 92.13

-be Coc.:c la1. *-_ . 3 3'eff J.ia 'lrt- a
,922.13; III, ]iuclear Safety Eva11
.tion
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very strong function of uranium concontra Lion, the ,Ef value
obtained should be close to the maximum value. (It is expected
that the optir-um H/U-235 ratio for the bave 'pipe wvill be some--
what higher than that for the reflected pipe. This ii born
out by critical experimont data in Rcferetice 6. For the refJcted
pipe, the optimur~i HI/U-.235 ratio, corrospoa&dfng to 7,35 LP" TU-232i/
liter, is about 31. See Figure 1.) The value of bare ke.,
computed by the DTF code at an H/U-235 ratio of 55.4 is 0.70.,

Figure 4 of Reference 7' shows kefjf values for baa'e cylinders
with an H/U.-235 ±atio of 44.3. This figure yields a kej- value
of 0.72 for an infinitely long 6-inch dia;ueter cylinder. This
is in close a-reeme.nt with the result obtaine-l fcr the boro-silzicate~ glass ptpg
usihg DITF. It is recommended that a kelf value of 0.72 be used
in interaction calculations in order to be conservative.

It should bo noted that the boron in the .glass has almost' no
effect 'on thb reactivity of an unreflectCed pipe.

_5.4 Other Calculations .

The check calculations on U02F2 solution critical experimant data
discussed in Soction 4 cover a range of° I{U-21235 ratios above 76.
Since the optimum reactivity of the eroK.licate glass piie o.curred at an
1/U-235 'ratiio of about 30, it was .colnsidre1 desirable to
checlk the DT'F code against critical experhient datlava Xor -very
concentrated U02F2 solutions. Figure 1.3 of Reference 8 presen)ts
estimated critical diameters for infinite cylinders of UOF 2
solutions. These data were obtained from critical experii-ielits
on finite cylinders by transformations of buckling to convert
theso f inite cyli ndears to infinite cyli idters. For an H/U.-235
ratio of 27.1, this figure gives a critical diameter of 5.7 inches
for an infinite cylinder surroufde-d by a thick water reflector,
This system was calculated with the DTF code. (See Problemxi No. 6
of Table 3.) The computed value of kefg 'as 0.992. Since this
is very close fo the expected value of 2.'), this calculation'
demonstrates the ability of the DTF code -to .accurateJ.y predict the
reactivity of concentrated U02F2 solution systems.

A final calculation was performed on a reflected boro-silicate- glass pipQ
contatining U02F2 solution at an II/U-235 ratio of 55.4 with'no boron
in .the glass. The keff of this system wa: computed to be 1.034.
The DTF code predicts that a reflected .6-inch diameteo Pyrex pipe
can be mlade critical. The glass constituonts other than boron are,

not strong enou-h neutron poisons to provide criticality safety"
in the event of full reflection. This points out the necessity
of firmly establishing that the specified con~rtrItiA boron
is present in the glass pipes installed in t;C.\ii Si-rr; i)GER
the plant.

;.03,S SUl3l'A1 : .922.13
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.6... COI.IPhI SON WITH tT02F2 SOLUTION CYLIUDTR i' VWD13 . iH 1flJi

Tha uafety of a 6-inah diancetor, fully. refloated, influtteito ylit u
dar of urainiuu, solution 'is generally feot-d for till vraniuii
conwentrations in solution vThon the Cylindle-r is .w-±a.yped 'itkh i
ssheet of cadinium 0,2-0 inches or r or'e ;hick. Thxperimwrntul dat a
proseatod in-P-eferen;e 6 sho',w that tho uliniwnor, criticnl diairiotcr
of a cadmium.-wrappod infinite. cylinder would be 7 'inches. ar i1JOro,
In order to furthor domonstrate the saxiety of tho proposed 6-inn-.h-- .

boro-silicatelass pipe., a MYl calculation was porfom-ed tin -a
kappeid cylindr 6iUt0o2 F2 volution, anIl the jf: Ob- tninsid To-

tills cytinndr wr compared vi/th the ia;.:inur a vali tb'oInid g'ir
the-b.prorsilicate glass pipe.

The boron surface density of tho Pyre;: pipe 'axts etOnput1f9 Zom
data given in Saction 3 to be:

Thperimental data on relat ive effectivoness of various control.
mcteitials, including ac~hiium eand borts-.ti cate cel~ls of tlhe typ.,j
used in Pyrox pipe, nrp &iLVe- in R.&aeronce 9. TheSe datn sho-i.
that borosil.cato glasos having a4s boi'cii suirfaco donsi.ty is .a

slightly rAore effoativo absorbei thnn :i 0..02-) inch thick cudmitu
sheat. Since the di ffoenca in ecf ti.venoss ia: not large, ho;lr-
ever, it may be edxpcated that 'the maxi num K0 if or a cadiium-
wrapped cylinder will occur at apporti-atoly the satmoe uirnniurr

-.conoentration in solution that giv e thae m-nim.umn ' fl r this

.nss' pipe. (Soe Fig. 1) A value of 724 g-.- U-.235/cfa3 soltion
vas-selected for this calculation. Thili. corresponti.: to an

/u-235 lratiio of 31.6.

A DIT problem was run on a system that consitfed of the follwThinw
concentric regions

-L . U02 2 solution core, with H/TU-235 31.6; outer rnrliuul
7,660 cu (diameter 6-1/32 in., samoan pyrox oipo)

2. 1/16-inch thick stainless steel. wall, with composition
assumed to ba 71% Fe,- 1.% Ni-and 1.8% Cr by weight.

3. A 0.020 inch thicX cndmium± region, vith a endimium donsit1At
of 8.65 g/cO 3 . This corresponds to ICE IS: 7:7 2T.'- 7-11

cadraium sulrface density of o.44 gm/cm2..
-s - -ETLCci: i OC u, S fJ 1 4 ': .922.13

4. A -. thicl r3afecator of llquid
. ~ ; ra^r ca2s y k ~/m 92:2.13-iiit Nuclear.Safety Eval-,

..tion
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A k value of 0.836 was pbedyc;-d b DTF. Th- L^ g, -a~ -.
maxfmum value oi 0,829 gtiven by F.gura 1 for th.- bo-rc-.4
pipe, It Ls, therefore' concluded that the propozAd blc ae g1as
pipe is at least- as safe for uraniu-cm soltitiorts as. a .- L-ch di.ameter ctl ra-
wrapped with cadmiumn The results of this c.t.rapari5--yi are also cosa
with the relative effectiveness data giVen in Refer'oczB 9S

.ME. c

kI.CFSE: ',.SRL-777; LOC"KET:

-SECTiO~J: 900, 511 lJuS 92 2 .13
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922.14 - Boat Calciner System
SUPERSEDES NEW

-

922.14 Boat Calciner System

1. General

The drying and/or calcining of liquid and solid residues containing
uranium will be done in the equipment -shown on Sketch 922.14-Il1. lo
kno-wn material with explosive or pyrophoric characteristics will be
processed in this system. This system is located in Bays X, XIII
and XVI as shown on Figure 92Z14-IV; a miniimum of 4' north of Hotds
2-L-2, 1-L-14, and 1-1-1 Hoods and a minimum of 6' south of 1-D-41

* Tank, 02 Tower Chloride Column and DDU unit.

The equipment consists of an inlet and exit glove box, a low tempera-
ture furnace, a high temperature furnace, a cooling chamber and a
return tube for empty furnace boats. The equipment is built as an

! .enclosed loop.

/2. Process

In brief, the process consists of loading individunl furnace boats in
the inlet glove box. The boats are pulled through the furnace and
emerge in the exit glove box. The residue remaining in the boats is-

- removed, bottled and placed in storage. The empty boats are recycled
to the inlet glove box through the return tube.

The filled boats in the hood will next be connected to boats already
in the furnace tube by meaans of hooked links on the boat ends. The
operator will then manually advance all the boats in the tube one
position. This will serve also to pull no more than two boats from
the furnace into the outlet glove box. The furnace slide valves may
be closed isolating the furnace from the irlet glove box and cooling
section in the furnace.

The boats in the discharge hood will be inverted; tapped, and scraped
to empty them of as much of the residue afhering to them as possible.
This material will be brushed into the discharge funnel through which
it will fall into a container not exceeding 4.8 liter capacity. The
empty boats will then be hooked to the chain of boats already in the
return tube. When boats are required in the inlet hood, they will be
removed from the return tube.

As containers not exceeding 4.8 liter capacity are filled with residue
material they will be capped and placed in the storage bunker for
further processing.

The combustion gases from the furnaces will be exhausted to the
existing 2-F-3 A & B Chloride Column Scrubber. This scrubber will
remove any uranium or other contaminants carried in the gases. This
scrubber is described in Subpart 922.13.
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3. Nuclear Sa fety

3.1 Inlet Glove Bo: 2-L-4

A single safe volume, safe geometry, or as received container of
feed is introduced into the glove box for loading into furnace
boats. Due to -the method of operation, no more than one boat

- wil- l be in the glove box at one time. Since the operation does
not require (nor is it practicable) the lifting of the boats off
the floor of the glove box, the possibility of stacking or
spilling boats has been neglected.

I | . The safety of the hood is assured since only one feed container
and one furnace boat (cross sectional area less than an equiva-
lent 5" diameter cylinder) are allowed in the -glove box.

3.2 Furnace S ystem 2-}1-2 and 2-Id-3

Dimensions of the furnace tube, boat return tube and boats are
set forth in Table 922.14-I. All have cross sectional areas
less than that of an equivalent 5" diameter cylinder. Therefore,
they are individually safe for conditions of optimum moderation
and reflection. It should be noted, however, that there are no
water connections to this furnace system and it may be considered
dry.

3.3 Slide Valves Between Glove Boxes and Furnace

The slide valves are geometrically safe per Table XV of k-1019,
Fifth Revision. The discussion of Subpart 922.14.3.1 above, is
applicable here.

3.4 Exit Glove Box 2-L--5

The discussion of Subpart 922.14.3.1 above, is applicable here

In addition, the material entering this glove box will have been
through the furnace and should be dry.

3.5 Product Collection and Storage Bottle

The calcined residue will be scraped from the boats and trans-
ferred to a safe volume bottle, not exceeding 4.8 liter capacity,
through a funnel in-the-floor of the Outlet Glove Box. This is
shown on Sketch 922.14--Ill. Therefore, these are safe individual
units..
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3.6 Interaction

The results of the interaction components of the glove box

furnace systems have been calculated:

Even with all the conservative estimates that were made, Table

No. 9-22.14-It shows that the maximum solid angle any subcrit

will be is .2.36 steradians.

The most reactive unit would be a 1-gallon bottle (6" dia.

10" height). From Fig. 4, K-1317, this unit would hav.e a

base multiplication factor of approximately .6. This would

allow a-solid angIfe of

_fL.. (Allowable)= 9-10K 9-6.0 -.3.O steradians

,t

S.

.. ,

I
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GEOMETRY OF SUBCRITS

Configuration Cross Section Equiv.
Subcrit | (Cross Section) Volume Area (inside) Dia.

Furnace Tube 4' -wide x 3-3/4" high 18.2 sq. in. 4-13/16'
with 6" radius at top

Boat Rleturn Tube 4½" wide x 4½" hi gh 19.1 sq. in. 4-9/16"

Furnace Boats 3-3/8"' wide x 3)'" high 4.25 liters 10.95 sq. in. 3-3/4"
x 24" long

Furnace and Hood 7¼" cx 74" x 5-7/8"
Filters high

Unloading Hood Conical -

Discharge Chute -8" I.D. at top x 2" 3.04 liters
I.D. at bottom
x 8k" high

Containers 6" O.D. - 11-1/8" 4.4 Liter
overall height.

Slide Valve at 6" diameter x 4-3/4" 2.19 liters
Inlet to Furnace wide

Slide Valve at 4½" wide x 4" high
End of Furnace x 7/S" thick

_ _ _ __ _ _ _ _ _

SiQ7 Tl71 DG4 0.Ko1:T 70-9k ST IOi-: 90CIJ s'tTaiI'aT: 922.14

Table 922.14-i

I APPR rJJ&.)-
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SOLID ANGLE SUMIAUIZATION

0M

01i
Subcrit subtending the angle °|

E4 .0

Subcrit Q which the angle is o i v b 0 |
subtended. j | 4

_.4 __ _t _ a) O pK I U U
:1 . " -. 4.W.4 > -4i 0 . 0

- .- rz, . cN o v 0E

Furnace Tube

rBeturn Tube

'Fitter on Inlet Box

Filter on Outlet Box

Filter on.Furnace Tube

High Temp. Filter on Furnace

.52 .

4.234*

<.234*

..234

(<.234*

.52*

. 234

.234

.z. 2340;

4". 234*

.05

.05

small*

Sma3l1 1*

small'

small*

.05

.05

small*

small*

small*

small*

.05

.05

small*|

small*

.178

small*

4.05*

smal 1*

small*

.178

4.48

<,48

e ..48

C.48

<.48

.126

4.126*

A4.126*

<. 126*

,.C- 126*

4.126*

c 2.12

c. 1.92*

c. 1.92*

c 2.09*

Iw 2.09*

Ie-36**

_ , . !. _ , , . . -- . _ . _ _ s '

J-0

0

t:j

M1.
I'-

0

W H

ruM

N 1"

I a
1H1

. °-
H.
0.1

I!j I

w 1
M

t-,. I

*-

n.,

0

t 1

i .s

I

L-

idue Bottle small* C1 .48
.s .: . . _ s
- _ __ - i

Ito4
'Conservative estimates based on the actual calculations.

t

-4

I .OS

I :n



PLAN VIEW OF BOAT CALCINER
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INTERACT100 CALCUL&TIOtNS - BOAT CALCINER SYSTEU*

SOLID ANGLE CALCULATIONS

Formula used throughout the calculations - except as noted:

= 4 sin 1 )

7)

B
(.)

2
+ H Al B2

(2)

+ H2

See K-1019, Fifth Revision, Paga 44, Formula A.1.4.B for
Nomenclature.

1) Of the furnace tube at the return tube - with boats being
loaded and unloaded:

Where: A 33 1/2 feet (Fro-a the end of the boat being loaded
to the far end of the discharge hood.
The assumption is made that all boats
will be on the centerline of the
furnace tube)..

B 4.217 (The overall height of the domed furnace
tube). .

H = 16" (The center to surface distance of the return
to the furnace tube). I

i 4.2 (33.5)
-1 (2) (12)JfL = 4 sin

C 2.1
(;i)

+ 16 2 F 33 5 2
+ (12) 3 3

+ 16 2

TACENSE: SKi-77'7; r7o0L-.,': it S

SE.CT)1I*N: 9(00 SU3'PAlT: 922.14

Interaction Calculations - Boa
.CyJJ cen.trS!yste 2.. L4-.V.

.~1>=AG!'. 1 Oiv 3
i

', PPB.OVED

ISSUED: .OCTCC!Th 31, 196A



I . I
Solid Angle Calculations (continued)

8 .52 steradians.

Note: In Table 902.14-Il; the solid angle of the return tube
subtended at the furnace tube is also indicated as being
.52 steradians. This same type of extrapolation has been
used on the angles subtended by the other pieces of
equipment.

2) Of the furnace and return tubes at the absolute filters:

A = 33.5 feet

B = 4 1/2"!

C = 37-3/4" (77" + 1/2 (5-7/8") - 38" -: 4-1/4")

A= 4 sin
33. 5 .375(=#=) ey-i-)

(16.75)2 + 2 /V(. 188)2 + (3.15)2

4L = .234 steradians

3) Of one of the absolute filters at either the return tube or
the furnace tube:

A = 8"

B 8"

H = 36-7/8" (77" -38" - 2-1/8")

J y- .05-steradians

4) of the high temperature filter at the absolute filter
furnace tube - and conversely:

A = 8tl',

B =8".

H = 18" (98" -77"- 3") ,

JL .178 steradians

on the

LICENSE: S1E1W777; DOCI'T.T: 70-82

SECTION: 900, SU3iPART: 922.1

922.15-V Interaction Calculatio
C~st C .cJner.Sys~teama. _

PAGE 2_. OF
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Solid Angle Calculations (continued)

5) Of the storage rack at the furnace tubs:

Note: For this calculation, the storage rack was considered
to be a rectangular solid.

A =9811 81211

B =72" = 6101
H = 6'9-1/4"

= .84 steradians

6) Of the residue bottle at the funace tube:

The formula used in this calculation was:

= 2 < (1-Cos 0)

Formula'A.3, K-1019, Fifth Revision, Page 44

15"
Where: Cos 0 =

* 6.28 (1-.98)= .126 steradians

7) The Overhead Storage Tanks. have a 5" diameter and are
separated by at least 10 feet, assuming infinite length.

*2 d loll
T- sin a -120" *08

Since there are 6 tanks,

'. ( Total) = 6 x .ft= 6 x .08 = .48 steradians

8), Other equipment such as
-are separated from this
interaction effects are

the 1-L-l Hood, the 1-L-14 Hood, etc.,
system by greater than 5' and their
considered negligible.

.

-
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922.15. Hood 2-L-2-and Pulverizer 2-K-1

1. Process and Equipment Description

1.1 Hood-2-L-2

This Hood is 30" deep x 84" long x 42" high. The section
housing the Pulverizer is 48" long and is connected to the
adjacent chamber by a sliding vertical door. The drive motor for
the Pulverizer is externally mounted. Ventilation to the Hood
is provided by three ducts leading from each end Qf the Hood
and the withdrawail chamber to an existing exhaust system. The-
air from the Pulverizer chamber is filtered through an absolute
filter .before entering the present exhaust system which has
additional filtering. The air from-the entrance and with-
drawal chamber passes into the present exhaust system before
additional filtering. See Sketches-922.15-I and II. Materials
are collected in the 5" ID x 12".1 long hopper containers 2-X-1
or 1-gallon bottles.

1.2 Pulverizer 2-K-1

The Pulverizer 2-K-1 will be located in Hood 2-L-2. A total
of one gallon will be permitted as a batch. The material is
hand fed from one gallon containers into the Hopper at the top
of the Puilverizer. The receiver vessel-for the Pulverizer is
a 5" dia. x 12" long container with 3" diameter neck which also
serves as a transfer container for further processing of the
powder. The same vessels are used as hopper containers and are?
designated as 2-X-l. As an alternative, a standard one-gallon
container may be used.

2. Nuclear Safety

Individual containers will be either 5" in.diameter or one-gallon
in capacity. Only-two containers will be allowed in the hood and
they will be separated by one foot edge-to-edge from each other.
This hood is located at 1east:-5' from any other equipment with SMI
in it and its interaction effects are considered negligible.

. .9
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Flanged Joint

Notes:

1. Connect 3" 0 Al duct to 6" duck a
on R.I. 386 Inquiry

2. Material of Const 18-8 Type S.S.

,s shown

Door opening 8" wide x 12" high
hinged with continuous piano hinged":S.S. and detached at top & bottom
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922.16 Wet Cut-off Saw

1. General

A modified power hack saw located in the Maintainence Shop may
be used to disessemble fuel units. The saw is modified by the
addition of a sump drain, settling bulb (capacity one quart)
and a 5 gallon reservoir tank for coolant liquid. The coolant
tank will be packed with Raschig Rings. A recirculating pump
will provide coolant flow from the coolant tank to the part in
the hack saw. The coolant flows by gravity from the saw. table
through the settling bulb back to the reservoir.

2. Nuclear Safety

Only one unit at-a time will be processed. Disassembled pieces
will be immediately removed, cleaned, wiped dry and transferred
to storage or introduced to the urocess line.

The coolant will be limited to not more than 350 grams U-235.
This will be accomplished by checking the settling bulb 'for
building of solids and subsequent clean out. This check and
cleanup will be performed at least daily when the equipment is
in use. However, it is expected that most of the solids will
be retained on the saw table which will be cleaned off after
each individual use.. The coolant tank will be checked with a
Gamma Portable Monitor to note material-buildup.

*~ , .,.
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922.17 Milling Machine

T1. General

A wet milling machine located in the Maintainence Shop may be
used to disassemble fuel units, remove excess cladding, etc.
This mill is' modified to use the Wet Cut Off Saw Coolant System
as described in Subpart 922.15. Also, a coolant system con-
sisting of 4 - 5" diameter pipes, 36" long, spaced a minimum of
18" centex-to-center apart may be used. This array of pipes will
be located a minimum of 4' away from the milling machine. This
alternate coolant sy~stem is shown in Sketch 922. 17-I.

2. Nuclear Safety

Same as Subpart 922.15. The pipe coolant system will have a
solid angle of .88 steradians.' From Table XVII, K-1019, Rev. 5,
a 5" cylinder has an allowable interaction of 3.2 steradians.

Contribution From Nearest Pipes

d=5", L-36", L/2=18", h=18" + 2.5" = 20.5"

2d- sin a
h

where tan o = L/2 = 18"
20.5"

= .88

20.5 -(.67) = .49x. 67 sin a = .67

- .326

Contribution From Furthest Pipes

d=5", L=36", L/2=18") h= V 18"+18";
w r.

n-= 2d Si' ewhere

= v-648 = 25.4"'

eL12 18"
tan e =h =- 254 .71

10" .
=25.4 (.58) = .394x.58 *sin e = .58

- .228

Total Interaction

E_ _ = .326 1- .'326 + .228 = .880 steradians

V .
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922.18 - PEXTO Splittei , SUPERSEDES NEW -
. .PE.S,.E: .X.

922. 18 PEXTO Spliter
E

1. General

This splitter is used. to remove fuel plates. from fuel..units which are
roll swaged together, eta. It is also located in the Maintenance Shop

2. Nuclear Safety.

Only one unit will be processed at a time. Disassembled pieces will
be immediately transferred to storage or introduced to the process lin

. .A

I t
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922. 19 Alligator Shear

1. General

Vr

This shear is used to cut fuel plates
Maintenance Shop.,

or units. It is located in the

2. Nuclear Safety

Only one uni-t or plate will be processed at a time. The cut pieces
*will be imimediately transferred to storage or introduced to the process
area.-
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923.l -General

-This equipment is used for the safe dissolution of solid scrap Materials
containing uranina up to and including fully enriched. These materials
may have been previously prepared for dissolution in other. areas of the
plant or may be in the form as received fro-m the shipper. Safety is
based on either safe geometry equipment or by the use of batch limitations
utilizing administrative controls.

1. Process Description

Activities include, but are not limited to, the following:

a) Dissolution of U-Zr in small chunIk (chips) form.

b) Dissolution of U-Al in small chunk piece (or platelet) type
form.

c) Dissolution of U02-ZrO2 type scrap materials

d) Dissolution of U-Zr or U-Al type plates or rods.
I
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923.2 ,Tray Dissolvers System

1. General

The tray dissolvers are typically used for the dissolution of solid
uranium bearing scrapr A'batch is weighed, measured and packaged in
Glove Box i-L-1 or Hoods 1-L-14, l-L-9A, 2-L-2, or 2-L-3, (ref:
Subpart 922.2, 922.3, 922.4 and 922.10 respectively).

The batch is-transferred by hand to the tray dissolver where it is
spread uniformly over the surface of-the tray. A measured quantity
of -acid or other solvent is sprayed onto the material filling the
tray. When dissolution is complete, it is adjusted as necessary' for
extraction and then drained by -gravity to Filter 1-F-6 and from the
filter by vacuum to Holding Tank 1-D-36. Then Tank 1-D-36 is filled,
the solution is transferred to the Assay Tanks 1-D-3 or 3-D-12.

2. Equipment and Nuclear Safety

2.1 Tray Dissolvers 1-J-5 A and.B

.The trays are 4 inches high by 26-1/4" wide outside dimensions.
A drain pipe is located near one corner of the tray for solution.
and solid removal.

The dissolution batch will be limited-to 0.887 kg U-235.

All solids will be removed from the tray before'recharging.
Solution and solids are drained from the tray through a one inch-
pipe'..

The maximum solid angle calculated for the tray dissolver Cl-J-5
A and-B) is less than 0.5 steradians.

The nuclear safety of these trays is demonstrated in the Nuclear
Safety Evaluation for the Tray Dissolvers.'

2.2 Filter I-F-6

This filter is similar to the dissolvers, being 21" square and 22"
deep. 'It is. located iin Ho6d 1-L-3B. Nuclear safety is assured
by the safe slab heiglit. The only solids collected on the filter.
will be the insolubles from the dissolution step. These will be
removed as necessary, insolubles not to exceed one, inch depth,
pac1kaged in a one gallon polyethylene bottle and transferred to
storage. The filtrate is drained through a ode inch pipe to
1-D-36.

The solid angle calculated at the filter I-F-6 is less than 0.6
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- 2. Equipment and Nuclear Safety (continued)

2.3 Tank l-D-36

This tank is 5 inches in diameter and hence nuclearly safe. The
tank is filled-by means of vacuum transfer from the pan filter and
is emptied by gravity -or.low pressure air. A moisture alarm is
'installed in .the vacuum line to 'detect any liquid entrained to the
vacuum system.

2.4 Fume Scrubber 2-X-1 (See Sketch 923.2-II)

Vapors, dust and mist from the l-L-3 hoods are washed in a 14"
diameter vertical venturi type scrubber with internal spray
nozzles. A horizontal pan 45" long by 20" wide and 6" sloping
to 12" in depth serves as a plenum for -separating the liquid from
the scrubbed gas. This pan drains to a 511 diameter vertical sump
approximately 5'. long. The liquid level in this sump is assured
by a 1-112" diameter overflow'pipe.return to the tray l-J-5. A
vertical demister section in the: exhaust duct from the plenum
removes entrained droplets from the gas.

The sump is 511 in diameter.. 'The overflow position prevents build-
up of solution into the plenum chamber. Frequent inspection and/
or cleaning of the plenum chamber will prevent any accumulation of
material. The sump-will be periodically drained and recharged with
fresh solution to insure a concentration of less -than 5 g U/1.

2.5 Hood l-L-3-A, B, C ' - -

* These hoods contain the Tray Dissolvers l-J-5.A 'nd B. Fumes -

from these, hoods are washed in the'Fume Scrubber 2-X-I.

2.6 Physical Air Breaks '

Chemical reagent tanks of unsafe geometry will be separated from
the uranium process stream by a .physical air break.

2.7 Beaker or Bottle Storage

A fixed beaker or bbttle storage rack will be.installed under the
Hoods l-L-3 A, B, and C. The rack will be approximately 30" from
the bottom of the hoods, 6" off the floor, 12" from the wall and

' 12" from the front of the hoods. '

The rack will' accomodate up to eight covered containers of 1
gallon volume or less.. Bottle or beaker stations will be located
on 16" centers.

;q -

The containers are a'safe volume and the centermost bottle subtends
a solid angle of 1.96 steradians land has an altoiqable solid angle
of 2.36 steradians. Details of the rack location are shown on
Sketch 923.2-I. -
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I. GENERAL '

The tray dissolvers have inside dimensions of 24" x 24" x 4" with a volume'of
37.7 liters. The nuclear criticality safety of the tray dissolvers will be
checked using data in TID-7028. This evaluation will be performed ',y
determining the rainimum critical mass for the trays.

II. CONCLUSIONJS

The calculatisns which followi indicate that the minimnu critical mass with full
reflection top and bottorm is 1.387 kgs U-235. This occurs with a 13.2 liter
system which has a 4 in. heiglit correspondinig to the maxi:um tray thickness. Since
the tray height is 4 in., top reflection is considered essentially impossible.
Therefore, under actual conditions(full bottom reflection and no top reflection),
the critical mass is greater than 13 kgs U-235. A maximum batch size of 0.687
kg U-235 was selected so that the tray would be subcritical if either double
batching or full top reflection should occur, or double batched & partially
reflected.

III. CALCUIATIONS

The following formulas were used:

.(a. .40,5
B 2. I ' (h + 2 A /

2.405 -A inf. cyl.

g 
-

For a 10"g Ox 4" cylinder

V - 1.287 .i/in x 4" 5 .-1$4  frcm Table
-a 51" X 2,54 cma/in e 12.7 cm

h - 4" x 2.54 cm/in 10.16 cm

hM = 4 /10 = .4

; 6 cm fromn Fig. 3, TID-7028

B-L3, Y-1272-

B 2 - .5.8

g (12.7 + 6)2

+ 9.8 2 5.8
(10.16 + 12) (18.7)

9.8
+ 21

(22.16)^

5.8 +98
350 490

2
0.0166 + 0.0200 - 0.0366 cm

r=n 2405 - 6.35 = 12.6 - 6.35 - 6.25 cm. = 2.46 in.rc 0.191

d = 4.92 in
c

From Fig. 10, TID-7028, the critical density is

, ,2.0 kg U-235/ 2
PC
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III. ChLCIJUA'TIOS (Continued)

For a 14l 0 x 4"' cylinder

V = 2.523 i/in x 4" - 9.29,Cfrorm Table B-13, Y-1272

Y= 7" x 2.54 cm/in = 16.4 cm

h = 10.16 cm

h/d 4/141 = .285

A 6 cm from Fig. 3, TID-7028

B 2 5.8 9.8 5.8 9.8 5.8 49

£ (16.4 + 6) (10.16 + 12)2 (22.4)2 (22.16)2 504 490

0.0200 0.0315 cm2

2.405
0'177 - 6.35 13.6 - 6.35 7.25 cm C 2.86 in

d -5.72 in
C

From Fig. 10J TID-70 2 8, the critica1 density is

.0,223 Kg U-235he
C

mc = 9.29,Xx 0.223 Kg U-235hC =F-2.07 23=5

For a 16".0 x 4" cylinder

V = 3.295 1/in x 4" = 13.2-.from Table B-M3, Y-1272

=' 8" x 2.54 cm/in = 20.3 cm

h = 10.16 cm

d 4X6" ° 0.25

2N = 6.05 from Fig. 3J TID-7028

2 5.8 9.8 5 + 9.8 5.8 9.8
(2.3 , 10 121 __-_ + 658 + 4968
(20.3 + 6.05)O 2 (10,16 +12.1)2 (26.35)2 (22.26) S 496

-2
0.0084 + 0.0200 - 0.0284 cm2

2.40 1 6.35 14.30 - 6.'35 7.95 cm 3.125 inc0.168

d 6.25"!
C

.rom Fig. 10, TID-702S, the critical density is _ _ - -
J TCiETl-R: ' EX14-s777;Slt+ :l:7P 0. 105 Kg- U-235/ e : .

,SECIO-: 900i O'jBze RX: 923.2
"IC= 13.2t 0.105 Kg U-235/IX 1.387 Kg U-03 .viuLt: 923.2--- rlmiv,:t~-inn - TPr
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III. CALCUlATIOTlS (Continueld)

For a 16" 0 x 411 cylinder

V 4.17w-/in x 4" = 16.7,efrovu Table B-1.3, Y-1272

r= g x 2.54 cm/in = 22.86 cm

h = 10.16 cm

% 4181 =2.-22

- 6.1 from Fig. 3, TID-70Z8

B 2 _ 5.8 + 9.8 _ , 5. a

g (22.86 +- 6.1)Z (10.16 + 12.2) (28.96)2. (2

0.0069 + 0.0].96 - 0.0265 cm-2

rc = 0 163 6.35 = 14.80 - 6.35 - 8.45 cut = 3.33 in

d. 6.66 in

From Fig. 10, TID-7028, the critical density is

O = 0.09 Kg- u-235/-C

Mc 16.79ex 0.09 Kg U-235/ = 1.503 lKg U-235 |

Now check for a cylinder with a 3.5" height

For a 10" x 3.55" cylinder

V - 1.287 X/in x 3. 5"; 4.SXe from Table B-1.3, Y-1272

r= 12.7 cm

h 3.5 cm x 2.54 cm/in 8.89 cJU

fd 3. fX, 35d 63100

'N 6cm f rom Fig. 3, TID-7028

9.8 5,8 9.8

2.36)2 840o 5100

Bg 0.0166 + 9.8 90.0166 + +98 = 0.0166 + 0.0224
. (8.89 +- 12) (20.89)

-2
0.0390 cm

_ 5C - 6 . 35 = 12.15 - 6.35 = 5.80 cm = 2.28 in

d - 4.56 in
c

From Fig 10, TID-7028, the 'critical density is

/2 c 4 Kg U-235/_

H = V/0 '4.5,ex 4 Kg' U-235/- 18.0 Kg U- 2 3 51ILICE Ml-.:S'777; - Lw',, : 08NSE: SIN? VIV ucl : 7 23
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III. CALCUIU-TICIRS (Continued)

For a 14"' 0 X 3.5" cylinder

V = 2.523 /in x 3.5 in 8.83r, from Table B-1.3, Y-1272

V= 16.4 cm

h = 8.89 cia

%= 5 =.25

6 cm from Fig. 3, TID-7028

B 2 = 0.0115 + 0.0224 0.0339 cm 2

g

. , .

r = 2.405 - 6.35 = 13.07 - 6.35 6 6.72 cm
c 0.184

d =5. 3'in
C

- 2.65 in

From Fig. 10, TID-7028, the critical density is

- 0.48 Kg U-235/-P.

=c vePc= 8.83,&x 0.48 Kg U-235|i = 24 Kg U-2351

For a 16" 0 x 3.5" cylinder

V = 3.295 kin ;; 3.5i' 11.53,efrom Table B-1.3, Y.1272

r = 20.3 cm

h 8.89 cm

¼d 3 6" =.22

A= 6.05 from Fig. 3, TID-7028

2 -2
B g 0.0084 .+ 0.0224 0.0308 cm

=2'47 - 6.35 13.66 - 6.35 =,7.31 -cm 2.88 in
c 0.176

d 5.76 in

From Fig. 10, TID-7028, the critical density is

{° c= 0.2 kg U-235/e

c 11.53 ex 0.2 Kg U-235/..e - 2.31 lg U-235]

LJICEISP S .;777 7; T I -',ET- 70-.£2
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III. CAI.CIJLATCICO1S (Continued)

For a 18" 0 x 3.5" cylinder

V - 4 .17 c7/in x 3.5" l4.6f, from Table B-I.3, Y-1272

Yr- 22.86 cm

h - 8.89 cm

/d7 3 8 .19.

- 6.2 cm from Fig. 3, TID-7028
2 -2

B2 0.0869 j 0.0220 = 0.0289 cm

205 _ 6.35 14.15 - 6.35 7.8 cm 3.07 in
0.17

d= 6.14 in

From Fig. 10, TID-7028, the critical density is

= 0.19 Kg U-235/-(?-
C

f = 14.6 0.19 Ug J-935/, 12.77 Kg U-235j

As can be seen, the minibimum critical mass occurs with a. 4" height.

Since the tray heigght is linited to 4 jtnches, the addition of sufficient reflector
to cause cOMDlete reflecti*oa is essantially impossible. Evwluatilig for this
condition and using the most reactivc arrangement (16" 0 x 4" high cylinder)

V 13.2A; .-.-

Y = 20.3 cm

h = 10.16 cm

h/d = 0.25

A 6.05 cm

Ab = 2.5 cm fromn Fig. 3, TID-7028

25.8 ______5.8 9.8 5.8B 2+ _ 9.5 +
g (20.3 + 6.05)2 (10.16 + 6.05 + 2.5) (26.35)2 (18.71) 95

..00
35= 0.0084 + 0.0280 0.0364 cm-2

LICEbNSE: Sj-'i-777; -D0jCWl'iT: 70-82

S;EC rNos: 900, snDiuuT 923.2

Nuclear Safety Evaluation - Tri
Dis solvers
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Ill. CALCULATIONS (Contiriued)

r 2405- 6.35 = 12.66 6.35 6.31 cm 2.49 in

c 04198

From Fig. 10, TID-7028, the critical density is

Pc > 1 kg U-235/,X

M > 13.2,X x 1 kg U-235/i > U-23

Therefore, under actual conditions, the tray would be subcritical even if
double batched.

To evaluate the effects of a partial reflector on the top, an extrapolation
length of 4.5 cm was assured:

V = 13.2k

r= 20.3 cu

h = 10.6 cm

h/d 0.25

>v' =6.05 ca

(N p =4.5 cm
p

Bg2 5.8

(20.3 + 6.05)

9.8

(10.16 + 6.05 + 4.5)2

= -5.8

(26.35)
+ 9.8

(20. 71)2

5.8 + 9.8
. 69-5 429

-2=0.0084 + 0.0228 =0.0312 cm-

- = 72.°405 - 6.35 = 13.59 -6.35 - 7.24 cm = 2.85 in

d = 5.7 in.

From Fig. 10, TID-7028, the critical density isr

P e = 0.20 kg U-235/.L

m = 13.2 9 x 0.20 Kg U-235/2i= = -2I-3

Therefore, the tray would be subcritical if
double batched and.partially reflected.

LI.CEiNSE: SJWI l777; DCIU'T: 70-8:

sEPlr3.ON: 900, SUMPLAIa.: 923
_ _ _ _ ___ .____ ____ .
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BFA1U.MR OR B.OTTLE STORAGE PACK UIIDER 1-I,-3-A, B, 2nd C

CASE I - Centermost Bottle in Pack (1 gal. bottles - 6" 0-x 10".)

A. Bottles on each side of centeraost bottle

d = .61, L - 10", 1/2L 5", h center-to-center spacing - 2 16" -

6"1
* 13"

-= hd sin 9 j3 (0.36) - 0.923 x 0.36 0.33

tan 0 = 1l/2 L *0 39

* sin e = 0.36

* (Total) -2 x -/L4 2 x 0.33 = 0.66 steradians
B=

B. Trays above centermost bottle

Assume the 2 trays plus the *tray filter form one

a - 24" + 24" + 24" 72", b = 24", h 11.5" +

Using Eqn. 4..a, Appendix 3,, K-1019, Rev. 5

a b cos 0
q2

cos a _=
q

large tray

30" - 51 = 36.5"

t

; b h

'I. 3

Assuming the centermost bottle directly below the center point of the
plane formed by the trays,

h = q

a b 72 x 24 1728 -

T'L G 2 = - 33:2'q (36. 52) 13

C. Total - interaction

J.. (Total) = -L B(Total) +J\..

1.3 steradians.

0.66 + 1.3 1.96 steradians

SECTION: 900, SUJB.PAPT1: 923.2

Interaction Calculations

: O -3

; SIIED. OCTL-'IAERl 31, 196011



D. Allo!iable Interactiotl -

For a critical, reflected infinitely long.cylindar

d 5.4" 13.7 c.,,r = 6.85 cm and h from Fig. 10, TID-7028.

6.35 cm from Fig. 3, TID-7028

B2 2

B (r +A) 2 (h + 2A) 2
5.8 5.= 58 5.8

.(6.85 + 6.35)2 (13.2 .)2 174.2

i

0.0332

At criticality

B B 2 0.0332 cm
S

Assume M2 30 cr2
For a bare, one gallon container

d 6" 15.25 cm, r - 7.625 cm and h 10" - 25.4 cm

2.5 cm fron Fig. 4, TID-7028

2 . si 2  5.8 --~

B 2 = o 1, . M . 9.8

. (r 2 A) (7.625 + 2.5) (25.4 + 5)

5.8o + 9.8 5. +9.8 00565 + 0.0106 0.0671 cm
(10.125) (30.4) 12 0.056 cm

CASE II -

A.

2 2
B14  1+ (30 x 0.0332) 1 + .996- 1.996.

Kml- _=0664 __ 1_-.
eff 2 + M B 2 1 + (30 x 0.0671) 1 + 2.013 3.013

g

Q (allowable) 9 - 10K = 9 -- 6.64 2.36 steradians

Tray to Bottle

Neare~t Bottle

611r , ." h_r G v=311.,h 3.6. 5'.

QB 2 T (1 - cos 0) - 2 x 3.1416 (1 - .998) 6.283 x .002 0.0126
- .. steradia:

cos 9 = . where q = 1/+ h2  J, L134,.S

q = ISECTION,:. 900, Sw.rr: 923.
36.5"
36.6. . Jinteraction Calculations

0.998

A ' T
.L. J . 1%7- Y D

ISSUIED: O051773It 31J 3.96,
I



B. All Bottles

Assume all bottles are same distance from the trays for ease of
calculation

Jn_ ~ ~ T tl 8XJLB 8 x .0126 = n. 1 steradian'sn-Total B

C. Allowable interaction

From the '!"ucieAr Safety Evaluation - Tray Dissolvers" the minimum
critical condition occurs swith a 1.387 kg mass, 16" diamater: 4" height
and geometric buckling of 0.0284 cm- 2 . Under operating conditions,
each tray is limited to .887 kg U-235, So;

V =-1,r h = rf (8") x 4" 4 (20.32 cm) x 10.16 .cm =-13-

* @_ Actual _Mss .887 kgS U-235 00682 kg u-235/X
system System Volupme 13

From the data on Table IV, DP-532, for a uranium concentration of
0.0682 Kg U-235/e .-

2 -213 =0.0215 cm

Assume M2 - 30 cm2
For a bare 16" dia. x 4" high cylinder withf a max. mass

d 16" = 40.6 cm, r 20.3 cm and h 4"' -10.16 cm

j? a 2.5 cm from Fig. 4, TID-7028

of .887 kg U-235.
I

B 2 5.8

g (20.3 + 2.5)2

+ 9.8 5.8
(10.16 + 5) (22.8)

9.8 - - 5.8
+ 2= 519.8

(15.16). . .

* 9 8 -052
Ts-6 -0.011lP+ 0.0426- 0.0537 cia

+ .1 + (30 x A015 1 + .645 16 45 = .63
eff = - i2 2 1 + (30 x .0537) 1 + 1.611 2.611-+M B

S

_M1 (allowable) - 9 - 10 K = 9 - 6.3 = 2.7 steradians

JJCL~NSE: SI ' 77Y; l c80' :. 70~C2

SS,'TI~ii S00, SU11BPART: 923.2

.Interaction Calculations.
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923.3 Unlined Dissolver Systemn

1. General, Process and Equipment Description

Uraniutn bearing scrap, either alloy or compound, that does not
require the use of a plastic or teflon lined dissolver m.ay be
dissolved in this processing equipment. By design, the equipment is
nuclearly safe, consisting of two vertical 5" diameter columns of
stainless steel appro::imately 9'0" long, conne'ted by a 2" diameter
crossover near the top and a 3" diameter crossover at the bottom.
Colwans are reduced to 3" diameter before the 3" diameter crossover
tee. The charging port of the equipment-is in Glove Box 1-L-4.

The scrap is weighed out in glove boxes or hoods such ae l-L-l,
transported to the air lock attached to Glove Box 1-L-4, and charged
into the scrap basket (3" diamrn-ter) through the charging port.

Acid is charged to the system from the Nitric Acid Gage Tank 1-D-27,
(12 gallons capacity). Distilled water is charged from the 6"'.
diameter pyrex measuring tank. A weighed catalyst is added in the
8aZn. manner as the scrap. The solution is circulated by introducing
iir to a vertical riser between the columns..

The uranium containing solution is transferred through the Filter
l-F-24A (7-1/4" x 7-1/4" x 6") or similar type to the Assay Tank,
1-D-34 for sampling and weighing.

The filter cake consisting of low uranium acid insolubles will be
transferred in safe geometry containers such as 12" x 12!' x 1-1/4"
trays, 1 gallon bottles, 5'.' I.D. containers, to the appropriate
drying ovens for example, 1-11-8 and Hood 1-L-14, dried and the
residue handled as described in Subpart 902.3.

Air introduced into the dissolver for mixing is vented through an
air separator and demister, the Dissolver Vent Condenser 1-E-7,
Cyclone 1-X-2 and to the 2-X*1 Scrubber.

Condenser 1-E-7 acts as a reflux condenser returning the condensed
liquid to the dissolver. Those which enter Cyclone 1-X-2 are
stripped of any remaining entrained moisture and the liquid collected
in a 4 diameter by 5' long stainless steel pipe which is vented
through a fumes cover before discharge to the atmosphere.
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1. General, Process & Equip-ent Dascription (continued)

1.1 Glove Box i-L-14

This iters of equiip-iant is constructed of stainless steel with
overall dizensions of 37" x 20" x 271t.

1.2 Dissolver Vent Condenser 1-E-7

This condenser is a single pass water ceoled
condenser and is less than 5" I.D. by 11-3/4" long.

1.3 Cyclone 1-X-2

Cyclone is fabricated of stainless steel, 4" diameter body
reduced to 1" for drain to vented tank.

1.4 Nitric Acid Ga-ee,%Tannk 1-D-27

This tank (12 gallons capacity) meters nitric acid to both the
lined and unlined dissolvers. Feed for this tank is from the
nitric acid head tank l-D-6. . ..

An atmospheric separation is m-ade in the process inilet.to the
dissolver to prevent soluticn-frora the unlined dissolver,
1-J-4 being pressured into the auxiliary tanks.

1.5 J6istilled Water Ge Tank

This tank (ASH diameter x 48") holds approximately 21 liters
water. .Feed for this tank is from the distilled water tank
in the utility room.

An atmospheric separation is made in the discharge line from
- the tank to the dissolvers to prevent solution from being

pressured into the gage tanks.

2. Equipment and Nuclear Safety, Unlined Dissolver S

2.1 Dissolver 1-J-4

The nuclear safety of the individual.components of the dissolver
1_-J-4, is assured by the 5" diameter or smaller components.
The maximum solid'angle calculated for the dissolver-is less
than 3.2 steradians..

.There are four tees in the dissolver system, the largest of
which is 5" x 5"' x 2:', which is equivalent to 4.2" dia.mneter tee.
This is safe per Table III of TID-7O16, Rev. 1.

Insulation on the dissolver components consists of a non-
absorbent foam glass.

t ,
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2. Euiment and Nuclear Safety, Unlined Dissolver Systen (continued)

2.2 Condenser 1-.E-7

The condenser l-E-7 is a safe 5" diameter. It is located above the
dissolver by one common centerline with the dissolver leg and as'
such makes a negligible interaction contribution.

2.3 Cyclone 1-X-2

The Cyclone 1-X-2 is a safe diameter. Since it is used for vapor
disentrainrment interaction effects can be neglected.

Any liquid separate; by the cyclone will collect in the safe 4"
diameter by 5'. long tank. Since these condensables will have littl
or no uranium, interaction effect can be neglecteda but for
additional safety this tank is more than 24" from the dissolver
legs.

2.4 Filter Press 1-F-24A

The cooled adjusted solution may be filtered on filter press 1-F-
24Aj a stainless filter press, to remove acid insolubles. The 10o
uraninm filter cake is transferred to safe geometry containers such
as 12" x 12" x 1 1/4".irays, 1 gallon volume containers or 5" ID
pipes to the l-H-7.calciner or processed through utility hoods befoie
drying'and handled as described in Subpart 923.3.

This filter is 7 1/4" x 7 1/4" x 6", a safe geometry per Table XV o
K-1019, 5th'Rev. The solid angle subtracted at the filtar is less7'
than 1 steradian.

Two one gallon containers are provided, one for solution in the dri,
pan under the Filter Press and the other for solids removed from
the Filter Press. These containers are separated from each other
and durounding equipment by 18".-

2.5 Interaction

The maximum solid angle subtended at the dissolver is less than 1
steradian.

. . .. .

I.
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923.4 Teflon Lined Dissolver Sys-tem

1. Dissolver Charge Glove Bok l-L-13

The transfer bottle containing the scrap will be transported from the
counting'glove boxl- -l, *the 1-L-l1 hood, or the 1-L-14 hood to the
dissolver cha~rge glove box, 1-L-13. The. scrap transfer, bottle is
introduced to the dissolver glove box through the air lock provided
and the scrap charged in to the dissolver scrap basket through the'
opening provided. Nitric acid is charged to the system from the nitric
acid guage tank 1-D-27, hydrofluoric -acid is charged from the 11F guage
tank 1-D-30, water is charged from the six inch Pyrex measuring tank
and aluminum nitrate solution is changed from the 3-D-4 header (6".

x 48"1).

Nuclear safety of this glove box is assured by the use of the safe
volume one gallon transfer bottle'cne Load at a time and that the
material is in the dissolver before the addition of the reagents.
Although the guage tanks 1-D-27, 1-D-30, and 3-D-4 and the water tank
are not safe for nuclear solutions containing more than 5 gis/liter of
uranium, air gaps incorporated into the piping from the tanlgs to the
dissolver prevents any nuclear solutions from entering these tanks.

2. Teflon Lined Dissolver l-J-l

Basically, the unit consists of one vertical six inch diameter pipe and
one vertical four inch diameter pipe connected by a three inch diameter
pipe at the top and by one and one-half inch diameter pipe at the
bottom. The two legs are separated by three-feet eight-inch on centers
These are'standard schedule 40 steel .pipes that have been lined with
teflon. The outside surface of-the six inch pipe has been covered with
a cadmium sheath having a minimum thickness of 0.030 inch and a
maximum thickness of 0.055 inch. The six inch dissolver leg has also
been reduced to three inch diameter before;.the insertion of the three
inch diameter crossarm at'the top of the dissolver to eliminate
intersection problems. A 3.70 inch O.D. by 3.18' inch I.D perforated
teflon tube is inserted in the six inch dissolver.leg and serves as a
container for the material to-be dissolved

The dissolver is charged (maximum chargem.ill be 6 kg of uranium) as
indicated in2Subpart 923.4 and a£blind flange is used to clase the
dissolver charge port. Acid is added through a 2" diameter pipe on
the four inch diameter leg. The solution circulates around the

dissolver system by-means of a Pump, 1--P-8, which is piped into the
1-1/2" teflon lined pipe connecting-the bottoms of the two vertical

legs, or an airlift which lifts the solution by air.,from the 1 1/2" pipe
connecting the bottoms of the two verticle legs up to the 3" dia. pipe
connecting the tops of the two.verticle legs. Tracing around the

vertical legs provides the required heating and cooling of the dissolve:.
- .
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2. Teflon Lined Dissolver 1-J-1 (continued)

Fumes and vapors generated during the dissolution process are vented
i from the 4" diameter le, through, a demister, a condensing section
(water cooling coil), and a 4" diameter cyclone, l-X-l. The non-
condensable gases discharge to the 2-X-1 Scrubber and the liquids
drain from the cyclone to a 4" diauieter receiver tank. Since these
condensables have little or no uraniibu, interaction effect can be
neglected but for additional safety this tank is more than 24" from
the dissolver.legs.

When dissolution is complete, adjustments are made as required by
the job to make the liquor suitable for extraction. These adjust-
ments could include reducing tlie excess acid, addition of chemicals,
etc. The liquor will then be cooled by using water in the tracing
lines and then the batsch transferred through a filter 1-F-24D to the
assay tanks for sampling and weighing.

3. nuclear Safety of the Teflon Lined Dissolver 1-J-1

Figure 3 of TID-7016, Rev. 1, shows that a 6-inch diameter with a
one-inch thick water reflector (nominal reflection) is safe for
solutions having anl H/U-235 ratio greater than 20 (1000 grams per
liter). The total wall thickness of the dissolver exclusive of the
cadmtdni sheath and other external coverings is less than one-half
inch. For thicknesses up to 2-112 inches, steel as a reflector is
equivalent to water (page 9, K-1019, Fifth Revision). If it is also
assumed that.the teflon lining is water, the reflecting material
inside the cadmiwn sheath is equivalent to one-half inch of water.
Therefore, the dissolver is safe with a nominal reflector. However,
nominal reflection cannot be guaranteed during normal operation and
further steps must be taken to insure safety.

A considerable amount of published critical data has been compiled
and is included in ANL-5800, "Reactor Physics Constants." Table 3-65
on page 248 of ANL-5800 lists critical parameters of water reflected
stainless steel tanks of fully enriched UOF 2 solutions.

The critical height of water reflected stainless steel cylinders has
been plotted versus U-235 concentration in Figure 903.4-II. From
this it can be seen that the minimum critical height of 6-1/2 inch
and 7 inch diameter cylinders occurs in a concentration range of
400 to 500 grams U-235 per liter. -

Further extA.±nation of the data shows that the net change (increase)
in critical height with a reduction in diameter is greater for
sma-z.lar dianzetero than for larger diamaeters. This is more aptparent
in Table 923.4-TI. ,

. ''a
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.3. Iquclear Safety of the Teflon Lined Dissolver l.-J-l (continued)

2The effect of a cadmium sheath .020 inch thick (.44 grams Cd/cm ) on
the same cylinders is tabulated in Tables 3-.67 and 3-68, pages 249 and
250 in AMTL--5800 and is also plotted on Figure 3 4-I1.' In this case,ai
8 inch diameter cylinder was the smallest critical cylinder.

L

These data have also been plotted in Figure 923.4-II1 1as critical height]
versus diameter. For purposes of comparison., water reflected,
cadmium sheathed-water reflected and unreflected'cylinders have been
included. From Figure 9234-III, it is apparent that the a-ddition of
the cadmium sheath shifts the'critical height versus diameter curve
toward the curve for unreflected cylinders. -it is also evident that
the slope of the cadmi~un sheath curve and 'unreflected curve is greater
than the curve for water reflection. Extrapolation of the cadmium
sheathed curve indicated that an infinitely long cadmium sheatheA
water reflected cylinder must be greater than 7 inches in diameter to
be critical. A modified one group calculation (see attachodt evalua-
iion~rade for a concentration of 400 gramv U-235 per liter (optimum
for the' 8 inch diameter cadmium sheathedi tank) indicates the diameter
is 7.4 inches.

Examination of the data sho-ws that the cadmium sheath increases the
critical height of the 8 inch cylinder to that of a 6-1/2 inch
cylinder without the cadmium sheath. Similar results are achieved
by the addition of the cadmium sheath to ~a 9 inch cylinder, i.e., the
critical height increases to that of a 7-1/2 inch diameter cylinder
without the cadmiuma sheath. Thus the cadmiumn sheath has the effect of
reducing the diameter by. 1-1/2 inches.

The inside diameter of the teflon lined dissolver is 5.8 inches and
from the above discussion, it is concluded that the addition of the
cadmium sheatlh to the outside of the dissolver makes this a safe
diameter for an infinite length even in the event of water reflection.

The data of Table 3-84 in AhT-3800 shows that the interposition of
stainless steel between an enriched uranium solution and its water
reflector increases the critical height for, stainless steel thicknesses
up to one-half inch. From this it can be concluded that the application
of the above critical data' (%hich was observed for vessels with 1/16
inch walls) to the dissolver (with a total wail thickness, including
the teflon lining, of less than 7/16-inch) is not in error, but in
fact is probably somewhat coniservative since the effect of the wall
thickness between the solution and its reflector has not been taken
into account.'

To maintanin the inteagrityv of the- ca inivra sheath, the shaath will be
held in place by steel strn~ps painted with a polyester resin.

The maximura solid! angle subtended at the 6!' diameter cadmium wrapped
leg of the dissolve-r is less than I steradictn.
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4. Fume Hood 3-L-6

A 24" x 30" x 48" plastic fume hood is located 24" east of the south
leg of the 1-J-l Teflon Lined Dissolver. This hood will hold either the
1-F-24 B Acid Insolubles Filter or the 3-F-6 Tray Filter. Details of
this arrangement -are shown on Sketch 923.4 - V.

5. Acid Insolubles Filter 1-F-24B

The cooled adjusted solution may be filtered.on filter press 1-F-24B, a
stainless filter press, to remove acid insolubles. The low uranium
filter cake is transferr.d in safe geometry containers such as 12" x 12"
x 1-1/4" trays, 1 gallon volume containers or 5" I.D. pipes to the l-f1-7
Calciner or processed through utility hoods beforie drying and handled as
described in Subpart 923.3.

This- filter is 7-.1/4" x 7-1/4" or 6", a-safe geometry per Table XV of
K-1019, Fifth Revision. The solid angle subtended at the filter 1-F-24B
is less than one steradian.

'6. Tray Filter 3-F-6

Cooled adjusted solution is filtered on a Vacuum Tray Filter 3-F-6 to
rAxmove acid insolubles. This filter is the same as the Acid Insoluble
Filter 3-F-2 (Subpart 923.6) and is 19" x 25" x 2" deep.

Two one gallon containers are provided, one for solution in the drip( pa4
under the Filter Press and the other for solids removed from the Filter
Press. Those containers are separated, from each other and surrounding
equipment by 18".

. q
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STAINLESS STEEL WATER REFLECTED CYLINDERS

H/U-235 = 43.9 (538 grvrmn U-235/1iter)
From Tables 3-65 and 3-77, ANa-5800

D iame ter. , Critical Heg1ht, Net Increase,
Income s C-Il. CM.

10 14.9 2.9 (10" to 9")

9 17.8

8 21.9 4.1 (9" to 8")

7 32.7 10.8 (8" to 7")

6 1/2 47.1 14.4 (7"1 to 6 1/2"1)

6 118.4 71.3 (6 1/2" to 6")

5.8 118.4 71.3 (6 -1/2" to 5.8")
______ _____ estitnted

LICENS.K: SMM- 777; DOCi ECT: 70-89

SECTIO: 9nG, SUBPAR).'i: 923.I4

Table 923.4-I

ISSUSD: 01T0L5ER 31, 196S
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923.5 - Assay Tanks -
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SUPEPRSEDES E-EO

_-

923.5 Assay Tanks 1-D-34 A B C., D, E (Sketeh 923.5-I)
C

1. Process and Equipment Description

These tanks. (5" diameter by 10!'6" long) receive adjusted filtered

solutions from the Teflon lined Dissolver l-J-1 and 3-J-2. unlined

Dissolver 1-J-4, and the Tray Dissolvers 1--J-5A and B, the All Purpose

Hood 1-L-18, and the miscellaneous solution Hold Tank 1-D-43tfor

sampling and weighing. The proper Assay Tank is rolled into place and

the flexible-connections made. Assay Tanks are fitted with physical

spacers to maintain a minimum surface-to-surface distance of 24"-

between tanks. The row1of tanks foru a'planar array. Solution from tbh

appropriate Dissolver is valved into the Assay Tank. When the tank

has filled, the required samples for Accountability are obtained.

After sampling and weighing, the solution is transferred to the

Extractor Feed Tanks 1-D-9A to F 'wEic-h are each 5" diameter by 45' long

capacity 45 gallons, and will serve as feed to the Extraction Column.

Equipment associated with the Assay Tanks are as follows:

a) Scale l-W-2, 220 kgs capacity, beam capacity 50 kgs., 1000 g. dial,

2 blank beams to provide tare.

b) Demister for the removal of entrained droplets in the air stream,

3" diameter by 1831 long.

c) Five inch diameter vent bottle as backup protection for any 1iquos

that may carry past the Demister.

2. Nuclear Safety

The inaximum solid angle subtended at the

less than 3.2 steradians.
Center Assay Tank l-D-34C is

II
I

I
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SECTION: 900 - RECOVERY OPERATION
Subsection: 920 Processing ISSUED OCTOBER331, 1968
Subpart: 923- Dissolution of Scrap Materials -

923.6 - Acid Ins.olubleIDissolver System SUPERSEDES Iu
SU ESEE .. .

. e n. - . .-a c-

923..6 Acid Insoluble DissolVer System (Sketches 923.6-I, II, & III)

1. Dissolver Charge Glove Bow 3-L-'

The -transfer container containing the uranium bearing material will be
transported from the appropriate glove box, hood or storage area. The
transfer container is introduced to Dissolver Glove Box 3-L-2 through
the air lock and the material is charged into the charging port of
the 3-L-2. Nitric acid is charged to the system from the Nitric Acid
Gauge Tank, L-D-27. Hydrofluoric or Hydrochloric acid is charged
from the 5" dia. Acid Gage Tank 1-D-30. Water is charged from the 6"
diameter -Pyrex measurina tank. Aluminum nitrate solution is charged
from the Header 3-D-4. 9

Nuclear Safety of Glove Box 3-L-2 is assured by the use of a single
safe volume transfer container in the glove box at one time. There is
also a 1" drain line from the bottcm of the g-love box to the Tray Filter
3-F72. Although the HNO Gauge Tank 1-D-27, the Aluminum Nitratea 3
Header 3-D-4 and the water tank are lfot safe for nuclear solutions
containing more than 5 grams U-2,35 per .lite~r of solution, air gaps

, incorporated into the piping from the tanks to the dissolver' prevents
any nuclear solutions from entering these tanks.

2. A.cid Insoluble Dissolver 3-J-2

The basic unit consists of Teflon lined steel pipes, all of which are
equal to or Mess than 4" diameter. All tee and cross.areas-have been...
reduced to proper diameters to eliminate intersection problems. Crit.:a A
from Page 20 and Table III, TID-7016, Rev. 1, were used to evaluate
intersecticns* Ex.cExpt for intersections, all pipes have a minimum
separation of 24" so that interaction effects are negl1'ib-fble.

The-dissolver is charged as indicated in Subpart 9'23.6.1 and a blind
flange is used to seal the dissolver chargeaport. A basket of
suitabl]e material will be used when necessary in the charging -port 6f
the dissolver. Acid and water are added through-a 1? diameter pipe
on the 4" diameter charge leg. The solution circulates around the
dissolver system by introducing air to. the one inch diameter verticle
air lifts. Solution heating and cooling is provided by 1" diameter
steam jacketed verticle heat exchangers in the air lifts. Additional
heating is supplied by pre-heating the air prior to entry to the air
lifts. .

Fumes and vapors generated during the dissolution process are vented
from the top of the dissolver, through a demister and a water cooled
Condenser, 3-E-2. The non-condensable gases are discharged to the Fume
Scrubber, 2-X-1, and the condensed liquids drain to a 4" diameter

I -
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2. Acid Insoluble Dissolver 3-J-2 (contrinued)

Vent Trap, 3-X-2. Since these condensables have little or no uranium,
interaction effect can be neglected, but for additional safety this
tank is more than 24" from any-other portion of the Acid Insoluble
Dissolver. When dissolution is complete, adjustments are made as
required by thee.jbb to make the liquor suitable for extraction. These
adjustments could include reducing the excess acid, adding completing
chemicals, etc. The solution, will be cooled by applying water to the
jackets of the air lifts. The batch is transferred through a Vacuum
Pan Filter 3-F-2, which is located in Hood 3-L- l, to 5" diameter
Filtrate Holding Tanks I-D-2 A & B. The filtrate tank contents are
transferred either directly to Extractor Feed Tanks l-D-9's, or the
Assay Tanks, l-D-34's.

3. Acid Insoluble Filter 3-F-2

The.cooled adjusted solution is filtered on the Tray Filter, 3-F-2 to
remove acid insolubles. This filter is similar to the l-F-6, being
approximately 19" x 25" and 2" deep. It is located in the 3-L-1 Hood.
Nuclear Safety is assured by the safe slab height. The only solids
collected on the filter will be the insolubles from the dissolution
step. The solids will be re-moved, as necessary, to insure that the
i-nso.lubles do not exceed one inch depth, stored in a safe container
and transferred to storage. Details of this equipment are shown on
Sketches 923.6-IV & V..

4; Filtrate Storage Tanks 3-D-2 A 6; B

These tanks are nuclearly safe 5" diameter Stainless Steel Tanks.
The transfer from the Filter, 3-F-2 to the Filtrate Storage Tanks,
3-D-2, A & B is accomplished by means of vacuum. The vacuum line is
equipped with a moisture trap and alarm similar to the one on 1-D-36,
the Tray Dissolver Storage Tank, to detect any liquid entrained in the
vacuum system. Details of this equipment are shown on Sketch 923.6-VI.
The equipment arrangeiments are shown. on Sketch 923.6- VIII.

5. Condenser 3-E-2 --

The Condenser 3-E-2 is a safe 4" diameter tube and shell hMat ex-
changer. It is fastened to the top of the d~mister section,
immediately above.-the dissolver...

. q

r t
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93. 7 Large Tray Dissolver System

1. General.

The pre-weighed, prepared uranium bearing fuel material will be
transported frorn the appropriate glove box, hood or storage area to
the tray dissolver where it is placed unifoixily on the bottom surface
of the tray. A measured quantity of dissolving solution is metered

* over the material into the tray. Acid fumes from the hood are
/ scrubbed in the 2-X-l scrubber in the vent system. When dissolution

is complete, the solution from the tray is transferred by Pump 3-P-3
through the 3-X-3 Trap, a mesh strainer, the 3-F-3 A or B Filter, and

.1113-9-3 Condenser to the Overhead Storage Tanks 3-D-3 A & B. When the
, 'overhead tanks are full, the solution is adjusted as necessary for

extraction and the solution is recycled for assay by disconnecting
the Pump 3-P-3 from the tray discharge and connecting the Pump 3-P-3
to the overhead tanks for recycle. Undissolved solids ate retained
in a 2-1/2" D strainer bag. Strainer and cartridge filters serve as
a back up to prevent carry over of solids into the head tanks.

Hydrofluoric acid is charged to the system from the I-D-35 PVC Head
Tank. Other acids such as tlit ric are charged when required from
overhead gage tanksi Water is charged frcm the 6"1 dlairater Pyrex
Measuring Tank. Aluminum nitrate is charged from the 6" diameter
Pyrex Gage Tank 3-D-5. The equipment and its arrangement is shown
on Sketches .923.7-I and II. A flow diagrata' is included as Sketch

923 .7-Ill.

2. K ant

2.1 Tray Dissolver 3-J-3

The tray isl4 inches high x 73 inches long x 25 inches wide
outside dimensions. A 3" D drain cup is equipped with a mash
strainer to retain acid insoluble material.- The.dissolution
batch will be limited to i kg. U-235. Overflow from the tray.
dissolver will be on to the floor of the hood with the lip of
the hood not to ex.ceed 1/2"1, thus not exceeding a safe slab.

2.2 Storage Tanks 3-D-3 A and B

These tanks are 5" in diameter and hence nuclearly safe. - Thay
are positioned horizontally between the l-D-l0 A, B. and C
stora-e Tanks. The tanks are filled by the 3-P-3 Pump and are
normally emptied by gravity. The possibility of drainage of the
storage tanks back into the tray dissolver will be precluded by
disconnecting the discharge line and Purap 3-P-3 after solution
transfers from the tray dissolver.

2.3 Tray Dissolver -Hotd 3 L-4

This hood contains the Tray Dissolver 3-J-3. Fumes from this
hood are washad in the Fume Scrubber 2-X-l.
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2. Equiyent (continued).
g

2.4 Heat Exchanger 3-E-3

This Cooler, 3-E-3, is, a safe 3" diameter tube and shell, single
pass heat exchanger. It is located in the back of the hood
below-the traly level.

2.5 Filters 3-F-3 A and B

Two polishing cartridge type filters remove any solid fines from
the solution. Each filter is less'than 5" in diameter and one
gallon in volume. Filters are spaced a minimum of 12 inches
edge-edge from each other and a minimum of: 24 inches edge-to-edge
from any other uranium bearing equipniant.

2. 6 Surge Tanks

Two 4" diameter x 12" long all cushion surge tanks located approxi
mately 18" above the 3-F-3 Filters. Pressure. indicators are
installed at the top of these tanks. These tanks redude the
excess pulsing -of the 3-P-3 pump which could cause the pipe welds
to break.

2.7 Fume Hood3-L-5

r

A 24" x 30" x 48" plastic fume hood is
Large Tray'Dissolver Hood 3-L-4. This
5 Tray Filter. This hood is vented to

located- 30" west of the. ,
hood will contain the 3-Y'
the 1-B-4 duct.

I
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2.8 Tray Filter 3-F-5'

Cooled adjusted solution is filtered on a Vacuum Tray Filter
3-F-5 to remove acid insolubles. This filter is the same as
the Acid Insoluble Filter 3-F-2 (Subport 923.6) antd is
19" x 25" x 2" deep. The sources of feed to this tray filter
may be from'the. 3-J-3, 1-d-1> 1- -J-4. or l-j-5 dissolvers. The
filtrate from this filter may be piped to the l-D-36, 3-D-3,
3-D-9 or 3-D-10 hold tanks.

2.9 Hold Tank 3-D-10

A 5" diameter by 15 foot long (maximum) solution 'Told Tank
3-D-10 is located 24" (center to center) south of the 1-D-36
Hold Tanlk and 36" northwest of ohn Fume Hood 3-L-5. Filtrate
solution will feed into this tank from the 3-F-5 or 1-F-6
filters. This tank will be vented to the 2-X-1 scrubber and,
will be used primarily to air-sparge solutions prior to assay.
The feed from this tank will norTally go to the 1-D-34 and
3-D-12 Assay Tanks, or the 3-D-3 Overhead Hold Tanks or-possibly
the 1-D-41 Extractor Feed Tank. A demister and moisture alarm
system similar to the 1-D--36 Hold Tank moisture alarm system
will be installed in the vacuum line from this tank.

2.10 Overflow Bottle

An 11 liter overflow bottle is provided for the-3-D-3 at B
Storage Tanks. This bottle is located on the south side of the
3-L-4 Hood a minimum of 12" away from the 3-E-3 Heat Exchanger
and 6" above the floor.

3 'Nuc1er Saf et.,

The n-v:zear sa'Zty of the trays is domonst.¢ ated in ttli-' iWuclear

Sn-r-ty 2tlley' for the L^;e Trav t'SS.ei. A)1l other ec'U5.'wilnli

int tiloS systema hias sage 5" i less diarmeter' oft a'a- se laDh t~iiL~ws.S.
The inltc-rectLon at L] 3 tray &s5SOlvo:. is Sip¢.;*a>l. s'te:.ea.iain..

. -i.. .hi ...st' isaEfe5 rls inzte1 , 'a--s
.'n :nertc r Lit .L-,- za d~ ov ,i
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I. GENERAL

The large tray dissolver has inside dimensions of 73" x 25" x 4".
The nuclear criticality safety of the large tray dissolver will
be checked using the data -in 1TID-7028. This evaluation will be
performed by determining the minimum critical mass for the trays.

II. CONCLUSIONS-

The calculations in Subpart 923.2 (Nuclear Safety Evaluation -

Tray Dissolvers) indicate that the minimum critical mass with
full reflection top and-bottom is 1.387 Kg U-235. This occurs
with a 13.2 liter system which has a 4 inch height corresponding
to the maximum tray thickness. Since the tray height is 4 inches,
top reflection is considered essentially impossible. Therefore,
under actual conditions (full bottom reflection and no top
reflection), the critical mass is greater than 13 kgs U-235. A
maximum batch size of 1 Kg U-235 was selected so that the tray
would be subcritical if either double batched or full top
reflection should occur, or double batched and.partially reflected.

III. INTERACTION

I

r 1. Contribution from l-D-lO's, 3-D-3ts and 1-D-16 Overhead
Storage Tanks

d=5", assume Lacn so sin e 1, h= 135"

5 sin @ a 35 *074

since there are 6 tanks overhead

(Total) - 6 x A-s.= .444

2. Contribution from Heat Exchanger 3-E-3

d=3", L Z 72", L/2 . 36", h ̂  24".

1/2 361?
--- C-SS * h sin o* where tanoV- --l1.5-h -h 24"

2 4" (G7_) .25x.75 sin o = .75

= .187

3. Contribution from Polishing Filters 3-F-3A and B

d=5", L-T2 x.jength of 1 filter =2,12:"-4"',Lf2=12",hn36"

= L. ?8.2d sin a
h

t

S

where tan 0  h 30 33

~ LICENSE: SNI4-777; DOCKET: 70-82(

9ECTION: 900, SUBPART: 923.7

Nuclear'Safety Evaluation - La-:
Tray Dissolver

.AGE. , F.

*. .A,&._ _ .

IISSUED: 0C T0ER, 31, 1968



A
III.. INTERACTION (Conte

10",= 6,-, (.316) = .278x. 316

= .088.

sin e .;316

4. Contribution from Hold Tank 3-D^10

d=5", L-15 (assume L=>% and sin o 1), h= 50"

510"~~I]b 3-hs.n o >5, 20.

5. Contribution from 11 liter Over Flot Bottle
d=5", L-48", L/2=24", h=36"

_QL5d sin oa 2h .where tan o~.
I

10",= -6,-(. 56)
h3
24"'

=.276 x .56 . .67
1.156 sin e = .56

6. Total Interaction

( Total) =l2.(Total) + +_..,.>i.o7s steradians
7. Allowable Interaction -

For a safe mass, K-1019, Rev. 5 indicates K 0.65
..•L9 =-910K - 9-6.5 = 2,5 steradians

t

LICEU1SiR: SNN-777; DOCK.-T. 70-;2C

SJCTIOiN: 900, SU PRIT:: 923.7

Nuclear Safety EvaluV.tion - Larg
Tray Dissolver
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923. 8 Verticle Hloldl Tanlcs 3-D-9 A & B

1 . General

Two 5" diameter schedule 40 stainless steel verticle hold tanks are
provided for premini.n, and holding of solutions' from the various
dissolution systems. These tanks are located a minimum of 36" edge to
edge front the 1-J-1 and 1-J-4 dissolvers and the 3-L-4 and 2-L-3 hoods.
The tanks are spaced 36" edge-to-edge from each other and one located at
the south end of the solid concrete block Wall which separates the 1-J-1
and 1-J-4 dislovers.- Detail.s of these tanks and their location are
shown Sketches 923.8 - 1411.

S1IM bearing acid solutions will be transferred to these tanks from eithe
the 3-F-2 Acid Insoluble Tray Filter, 3-F-3 A & B Large Tray Dissolver
Cartridge Filters, 3-F-5 Lazge Tray Dissolver Tray Filter, 1-F-24 A
Stainles3 Steel Dissolver Filter, l-F-24B Teflon L-ined Dissolver Filtex
or 1-F-6 Tray Dissolvers Filter. The two tanks will be vented to the
2-X-1 Scrubber. The feed from these tanks will normvlly 6o to the 1-D-
34 Assay Tanks, but an alternate route would be to the 3-D.-3' A & B
Overhead Hold Tanrks or the l-D-41 Extractor Feed Tank. A demister end
moisture alarm system similar to the 1-D-36 Tank system will be
installed in the vacuum line fro, the 3-D-9 tanks.

2, Nt~clear Safety

The solid an-le subtended.Each tank has a nuclearly
at the 3-D--9B tank is .73

safe 5". diameter,
steradians.

-.

. .



1. Contribution ftoro 3-9-9A -

d=5", L=180"; L/2=90", h=36" + 2.5" = 38.5"

.:I

= 2d sin o ,Ih'.ro tan .4 _ _-= = -L: _. .h"

1085 " 9 =
38.-5", (.92) = .26 x .92.-= .24 steradians

5 in: 9 =.F ~

2. Contribution from 1-J I

d=6S' L=144", LJ2=72", h=. 36"1 + 2.5" 36. 5"

2d
=-sin Where

89) 31 x .89 .28 steradia

3. Contribution from 1-J-4

d=5' L=120", L/2=60"; h= 2 FiJG = 1296+B

= 2d Where
-h

tan e = L12=72" = 1.92
h 325"

sin a = .89
ins

96 = .51"-2.5" = 48.5

tan o = LJ2=60"
h 48.5" =1-24

sin e = .79
ins -

10"=
= w -8. g,~ (.79) =.206x.79 = .17 steradi.

4. Contribution from 1 Gal. Bottle in 2-L-3

d=6", Ll1O", L/2=5", h=36"+2.5 = 38.5"-

L12 5"= 2d in Where ta . =.13'F sno-W 35
sin-o - ..129

= -8 5,(.129) = .31X.129 = .04 steiradians

5.. Total Interaction

_c-r= .24-+ .28 + .17 + .04 = .73 stera.dians

Allowable Interaction

From K-10191 5th Rev., the allowable interaction for a
5" dia. system is 3.2 steradians.

.. I. 4

p .

i

LICE1NSE-i Sith777 ; PntC1KET: 704.0

SECTION: g00, SUB.Ai',T: 923.8
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LICENSE:
SECTION:
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Subpart:
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900 -
920 -
923 -
923. 9

77, Docket 70-820
Recovery Operati6n -
Processing
Dissolution of Scrap Materials
- Permanent Assay Tank 3-D-12

SUPEfiZSDES NEE!

923. 9 Permanent Assay Tank 3-D-12

1 General

A verticle 5" diameter by a faxmimum of 18' long assay tank will be
located in Ba- XIV,j 5'- east of the 1-L-3C Hood, 8' north of the 3-L-4
Hood and 4' southh-of the dissolver mezzanine stairs. The assay tank
will be vented into the 2-X-1 scrubber system and in over flow- line will
drain into a new 4't diameter x 48" long over flow tank 3-D-14.

The 3-D-14 Over flow Tank will be located above the OK Liquor Tank Over
flow Bottle 1-D-N, 47" from the l-J-4 Overflow Tank, ..id 5' from the
3-D-12 Permanent Assay tank.

This assay tank x4ll receive adjusted, filtered solutions front the
disolver systems or the 3-D-9 Hold Tanks for assay weighing, mixing and
sampling. After the weighing, mixing and sampling, the solution is

transferred to the l-D-41 Extraction Feed Tank by pressurized air.
Details of the tank and its location are shown in Sketches 923. 9
I-II & - III.

2. Nuclear Safety

The tank has a nuclearly safe 5" diameter.. The solid angle is approxi-

niately .19 steradians.

I .
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1. Contribution f-,rm 3-D-14 and O.K. Liquor Tankl Overflow Bottle

d=5", I =height of both tank and bottle = 48" + 481" - 96"

L/2=48';, h=6Q - 2.5= 52.5

C)_ _ 2d Where tan om ne IIretaa
h sin o

,, (.63) = .17 x .63 G.*11 steradians

2 _ 48"_ = 82
.- 5" -

5T1 -

2. Contribution from 1-J-5B

a=24", b=4", qh=60"

() abh ab 24"x4" 96 ill 2
q-. -7 7 3600 2 = .03 steradians

3. Contribution from Other Equipment Further Away

Assume --I i- - .05 steradians

4. Total InteractiQr.

_-i ) 9 .11 1- .03 + .05= .19 steradians

5. Allowable Interaction

From R-1019) 5th Rev., a 5" diameter system has an
allow dble interaction of 3.2 steradians.

1LICcNSE: SNŽs'777; DOCKE.T: 70-820

SECTi.ON: 90.', ESUBThx -T 923.9

Solid Angle Calcblati.ons FermanaTi
.Assay Tank 3-D-12

- fArPPROVED

ISSWED: OCTOBIER 3.1, 1963
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Subpart: 924, - Preparatioln of Liquid SCt

924.1 - General

924.1 Ganera.l (Sacet-. A- 0
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ISSUFD CcTO;.F:'R 31 1968

SUPrS EDrS r1al1

1. Materials

Uranium solutions fo;^ recovery are lo-.: concentrations, less than
5 granis U-235 per lifter. la the case of pickle liquors, the
concentration is nornmally less thain 2 grarns. per liter.

2. _p ing

Prior to the start of processing of the solutions, each drubi is
sampled for uranium anialysis. In the case of known process solutions
(e.g. pickle liquor) received from another United NIuclear Corporation
Plant, this would be the shippers analysis witlh a check on at least
one drur per shipment., or composite of many drums for internal control
purposes.

For solutions .receivad fro.n other shippers, each drum is sampled and
analyzed. Also, in the case of unkvo-n process solutions received
from another United Nuclear Corporati.z-. plant, check samnples will be
analyzed- on each drum. In all cases, the highest analysis datertiined
w..ll be-used in the determination o'f starting batch sizea.
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SECTION: 900 - RECOVERY OPEPATI0N-_
Subsection: 920 - Processing . ISSUFD OCTOBER 31 1968
Subpart: 924 - Preperation of Liquid Scraps

924.2 - Pickle Liquor System SUPErSEDES NEW

. 4S. :'tE.tE4 - .

924.2 Pickle Li uor System

1. Process

Solution that has been received ;knd accepted for processing is trans-
ported from the outside storage aiea set aside for pitckle liquor
storage to inside. the facility, Bay XIX. These solutions are received
in 55 gallon cdrums. The uranium concentration is normally a maximus of
2 grams per liter. The contents of the drum are transferred to the
Raw Liquor Tank l-D-12, (90 gallon capacity) ivy pouring with the aid
of the drum tilter attachment of the mronorail hoist, or pumping or
S 7'ph o nlr i-:1o±_' thl d~ruza

The pickle liquor is treated by mixing with aluminum compounds if HF is
present. It is then neutralized by addition of ammonium hydroxide to
yield a solution approximately 3 molar with respect to nitric acid.

If required ammoniumi hydroxide is trarsferred to the adjustment tank
from a drum located outside the building.

The treated pickle liquor is transferred to the Extractor Feed Tank
1-D-41, (1500 gallon capacity, 1200 gallons net capacity due to Boron
Pyrex Rasching Rangs) through Filter -l-F-l which is 4" diameter by
13-1/8" long.

2. Euipment and Nuclear SafeLV, Pickle Liquor S'stem

The nuclear safety of the start of the pickle liquor process is assur4d
by limiting the U-235 concentrations to less than 5 grams per liter
(normally less than 2 grams per liter for pickle liquor) and limiting
each batch in the Treatment Tank l-D-12 to 350 grams U-235.

Controls against double batching Treatment Tank 1-D-12 exist since the
capacity of the tank -is 90 gallons. The gallon pickle liquor batch
plus the required neutralizing volume of chemicals will exceed half the
volume of the tank.

The quantity of ammonium hydroxide used is determined for neutralizing
but not to cause precipitation. Should precipitation occur, the 350
gram batch will assure safety.

Extractor Peed Taik I-D-41 safety is assured by the less than 5 gram
per liter concentration. In addition, the tank is filled with Boron
Pasching Rin-s as backup safety. The Filter l-F-l is safe geometry and
will fil.tar any insolubles land precipitate that may inadvertently
occur in Treatment Tank 1-D-12.

Since the solutions processed in Tanks 1-D-12 and i-D-41 are less than
5 grams U-235 per liter interaction effects on and by these tanks can
be neglected.
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9'94.3 - Othler Liquors
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N'pproxred

ISSUED OCTOBJER 31, 1968

SUPERSEDES IEW __
_. _. ... _ ... _..__. _ ___

92.4.3 Other Liquors

The processing of liquors other than piclkle liquor will be done the
same as described in Subpart 924.2 inzluling the specified concentrati.o-
and batch control procedurcs.
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LICEN1SE: SMI-7 77, Docket: 70-3920
SECTIO11: 900 - iLFC0VER Ef~ATT0_
Subs.ectiorr: 920 - Froces;35ng,
Subpart: 924 - Preperaticon of Liquid Scraps

924.4 - Uranium Solutions System

024.4 Uraniur Solutions_Systera

FAGS 1 0F I

ISSUED OCTOBER 31) 1968

UFWRSE[ES NlE.W

Uranium solutions for recovery with unknown concentrations and contained
in safe volune or safe geotetry containers are adjusted and mixed with air
agt tior in this equip.pment prior to assay (if required) or processing.
The R-esidue Adjustment Te.r& l-D-'43 is 5 inches ini diameter and spaced a
minimui.i distance of 17" edge-to-edpe which includes 12 inches of solid
concrete wall forning the adjacent hoods, 1-L-17 & 1-L-18, (Ref.
Subparts 922;3 and 922.S3 from other U bearing containers.

The tank will be filled unider vacuurm and discharged under air pressure
through pipe lines 1" diameter or less to existing equipment.

p
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SIT133224T: 524 - Pr)'earatio-n of LiLuid Scraps I

924.5 Loa7 Level Li.quid tcL.ste lMateriJ,. SUPERSEDES Hal?

924.5 Low Level Liquid UaSta vstei

1. Cens.-al

LoY level of cont'aminated liquid %-.,aste, scrap, or other residues

generated o-: received.for processing rimust have their volume reduced

for efficient sto--agee and later processing. The maximum U-235 con-

tent or batch o' this material will be 350 graiza U-235, although

normeally the levels iould be e0cpected to range fromi one-tenth to

one grain. ZUfterial will be analyzed both before and after volume

reduction to determine the total volumine anLd SITH mass that may be

procassed pfus the disposition of th'il= reduced volume material.

2. Incineration of Contaminated or anic Liquids (Such as the TBP-2'1SCO

Mixture Discar;dedr After Use in the E:rtraction Coluin)
. .la~ .i -

Orge-.iicj. 4iquid.%. such as discar&--de Zl-A CO. s3li'ent are sab)led arzd

i .- less Lthn 2 gm Ujliter and mo--e t1-ia 30 ppii U. are coasiderod

conltamina.ted and acceptable for recove-ry. HowTe\!e-r, these liouirls

n.-ed to be reduced in v6lure. This is accomplished by controlled

burnin,,. In all cases, a batch will no' contain over-350sit U'-235

an-d a raa.x. volume of 30 g6llons. Ash will be cleaned up and reilo-ed
to 2I app~roved safe storage container' as each batch is cc;mpleted.

2.1l Enl~p2ent-.

Equi-puenkt for burning of this uiateri.al consists cif a. 5" diameter

schedule 40 steel pipe mountedJ approsctmately 3 feet off the

ground with the small 1/4" or 31B" diam;Ster tulbing al lowing

gravity flo., of- the liquid, o-nto a tray mounted in a drum. hi,.ch

has been perforated. The perforated drum allo0s free abcess of

air for combustion. The tray is less thn' 1"' deep to insure

against any unsafe accumuilation of dry ash. Equipment will be lo-

-cated appzo '0 mately 30 feet from the building oni the wfzest side on

s andy soil inside the security fences drums a miniamui of 10 ft..

aparft. The feed drum trill be ra.ndsonily PaCked with bo1ro-silicate

-(iiomnal 4%) Glass Ranchiz iRings filled to the top of t-he druL as

a secowi2ary safeguard.

2.2 Procedutre.

The gravity feed d ru n* will be l2bar-ed with up to 10 gallons of con-

tamin-sted niaaniC material. The valvre connecting the druat to the

ign.ition- tray . i$ opened, tbE 'material i-nited and air s6Ilples will -

De t-aikefi dovt',wind of tL'e bu1'-L;r. iI aCldithLion, smears of fence Of

cthar pi~ees of c'jace.t itl-:- tO c . eo for 0

r.o'tvtvu-ciec.: l.o ±ao~aic' UilLc.ior ,_l t/'.r.45l .'. j.-:.-J-_ JD-aC.I*~ Ri; j Ei; iwn C0?!- 't -'S? t-' -

ro. te left J -.n;-l ti pnratcr n 1e 7.ill .1ear aptcn-&

iinacte re3Dir-ai' v equip.rLnt, tot £o: p r!> p-otactio-n eaOanst

airbornae radi ' 5-tivity, but rrctnhr as a preea ..... i .n th- fV'-t

toxic or hazarco'I S coInaL-tOi -oCtWLE are c-~eated during the

burning, of this rmateria1. Air sanple results xill ba evaluated

f ollo-win- each batch a-d prior
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(1) -1212" Cross Connection Frrm 1-D-43 to Vacuum Header

(2) '1y.gon Fill Tube From 11 L Bottle DollY

(3) 1/2"1 I.D.S. Cross Tie To DIciicharge Tark to Eitle 1IC1;:S-477;DC.T:7L8

the Assay Tanks or the I-D-9. ISICT'ION: 903, SUY.3PI3AIL 924.4

1-Stch: 924.4-I, I-D-43 Esidw.

r1IA(kD: 1f -rTOER 31 J 196iS
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ISSUEC OCTOBER 311 1968

2.2. _r r ..ure

SUPR'.EOFS NEW

.to burnin.g the second batch to insure that concentrations naver
excee.:l those allowoable in 10 CFR. 20. If, inr the opinicn of the
Henlth Physsics R apreoetatiLi%%. or the supervi sor in char-e,
burning sh;uld be disc ontinuadl due to ch'ani-n.g wind conditions
or fo.. oi:'ner rasons, the fl-.i or orgarLic liquild will b'e shut
off, the fire allowued to die down and cool, and rciaterial in the
storage drium relatrnad to thae bulk storage facility. No raterial
is to te burned until approved by the shift suparvisor and the
Health Physics representative, i.7ho will revie-w- the results of
the analysis and wrho will approve in writing the burning
operation.
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-,;ICEUS E: SNI'l-777, Docket: 70-820 Xpprovad
SECTION: 900 - RECOVERY OPERATiON--
Subsection: 920 - Processing ISSUED OCTOBER 31, 1968
Subpart: 924 - Preperation of Liquid Scraps __ __ __

924.6 - Aluntinurii Nitrate System. E
. SUPEPSEnES 1

924.6 _Aluinum Nitrate Systenm

1. General

Aluminum nitrate is normally stored outside in the l-D-l Aluminum
Nitrate Tank. As an. -alternate method, aluminum nitrate will. be dissolved
or generated in-tbe 1-D-28, 500 gallon Aluminum Nitrate Make-Up Tank.
No uranium bearing material will be permitted in these tanks.

The aluminuminitrate solution is transferred by Pump 1 to the 1-D-6A,
400 gallon Aluminum Nitrate Storage Tank on the third floor of Bay XX.
This 1-D-6A was originally a strip acid tank.

The aluminum nitrate storage feeds by gravity from the 1-D-6A Aluminpm
Nitrate Storage Tank to all the aluminum nitrate headers throughout
the plant. Air gaps are incorporated into the piping between all
aluminum nitrate headers, and the equipment they serve to prevent any
nuclear solutions from entering these headers.
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925.1 - Ganerral
_ ._. _ ._______ __._ SUPERSEDES NEF1

925.1 Cenara I

The extraetir;a area is d ignied for thE saie pro.essiug of fully enriched
uranium through thb use of safe geor-try equip-menlt extraction coluans.
Solutiolis lfill overflow to the bto4r 'xOr're flowinaZi to unszsafa 8;eo-itry

e(upronent
1.1 P_ 2' aSS

Activjftk2s in this area in!7.lude:

a) Extraction. of ur aniu. from. impur3.e acid solutions from the head
end procesaing areas by eimploying an org>anic solvent.

b) Scrubbins of the organic solvent with an aqueous solution.

c) Stripping the ozga-lic solve-it of the uraniurm prese-nt.

d) Retawal of traces of organi.c solvent fromi the aqueous strip
solution strear.

e) Clean up of organic solv-ant before recycling.

1.2 T2iy atp and lluclerr Sifet->

The individual eleintnts of the extraction ars safe by diamreter -

the laroest: diametcr being threa inches. The cross sectioiall area
of the individual ul~le coltirn and its associated piping is less
than that of a five inch diameter.

The maximurni interactk.on solid an-le hns been calculated as 2.39
steradians and occurs at coluva 1-C-8. This was calculated on the
basis that each colurmn and its associated piping is equivalent to a
five inch diamteter. In that the. colu;ns are actually three inches
diameter, the allow;able solid angle is greater than 3.2 steradians.

The systems has been designed such that uranitn. containing solution
cannot flow inadvertently into unsafe geometry vessels or where
this possibility ex.ists such vessels have been protected by Raschig
Rings. Examnples of such preventative measures are:

a) Tank 1-D-3 has been protected by lowering the vent line I" SCR
from ColumI' 1-C-7 to a point below the bottoai of 1-D-3.

b). The cheraistry- of tha prscess is such that thb raffinate is less
thacr 0.1 gra;ms U-235 per liter; also the solvent recycled to
Tan'k I-D-5 t-ill have a uranium concentration less than 5 grams
per liter &s a reus'lt of the proz-ess chmnlistry. These tanks
have koci;ul) protction afforZ-dd b, PRaschi- Pings.
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925.2 Extraction Column l-C-6
--

Acid feed to the extraction cblumn (32 feet long by 3 inches diameter,
vertically mounted and fabricated of stainless steel and glass) is trans-
ferred from the Extractor Feed Tanks 1-D-41 or l-D-9 through either of two
Metering Pumps 1-P-2A gnd-B.

The solution may then be.passed through Filter Press l-F-24C. This filter
press is identical. to those described in'Subparts 923.3.2.4 and 923.4P.5.
Two 1 gallon containers are provided, one for solution in the drip pan
under the Filter. Press and the other for solids removed from the Filter
Press. These containers arp separated from'each other and surrounding
equipment by 18".- Details of the Filter Press and Pump locations are
shown on Sketch 925.2-I.

Organic solvent is transferred to the Extraction Co].umn from the Solvent
Feed Tank l-D-5 through a metering purnp I-P-33 and the organic head tank
1-D-44.

As the two streams, acid feed and organic solvent, make contact in the
extraction column, the organic stream selectively removes the u'anium
from the acid stream which enters near the top of the column while the
.organic solvent enters near the bottom. As the two immiscible solutions
flow,countercurrenltly through the column, the entire contents are being
pulsed by a bellows type pulse generator.

The acid discharge from the bottom of the column extracted of uranium' is ;

transferred as raffinate to either of the Slop Tanks 1-D-21 A and B, by
means of gravity and held for further treatment.

The uranium bearing organic solvent-discharges from the top
flows by gravity as one feed stream to the lower portion of
Column I--C-7. -

of the column,
the Scrub

a

k9
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925 .3 Scrub Coluriln 1-C-7

The scrub colurmn (15' x 3" dJoia.,,t;r) cperates in the SCaL m3:rlner aS the
extraction colurin. Uraziiuini u or;aniec solvent eniters the 1n.er
portioTi of thc colurnl by Slrwjxiy as ovarflc.--. frbn tha extrc-:ion r.;.
An aqclucus solution enters the typ Aof th;c coluan by gravity fcisa th.
Scrub S.lutioa Tainkc l-D"3(400 galJ~i-i ca lc'ty). Little exchan'Pla ,s of
uraniuina b t.'ee-n the organi.c solvert av.nd the aquaous ph.se takas place i:
this col Um1n.

The aqueous phase discharging from the bottom of the colummi
as' another feed stream to t'e extraction columni by means of

/Recycle Puinp 1-F-30.

The-uranium bearing organic sol~vnt stream discharging from
colurn is transferred to the Strijp-pr Colucan 1-C-8 as feed.

is transferred
tha Scrub

the top of the
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925.4 StrinprC&.u!:il"r-

The stripper colts-rzil (sai.'as 1-C63 opErates in the samr:n marnr as the
e.xtractlon colti-zc. Ura-ni bearin organtic solvrni from t'ne serub
column erntieri the lower portion c1- L-s cnIJlt.un as $ead and strip solution
enters the tolp of the coslum-.n fr'sml 'hL " -2 C I l-a! 1lit water tank 1-ND-4A
(R atf. SuTbpart 92' 5.?).

As ths two iXMmigible strea.is tklake co ct in t'nts co0lUM, the uranium
tied up by the organic solvent trensfcrs to thie aqu-eous stripo solution.

Tyhe organic solv5ent minus the uraiiium flows by gravity th-rough the
Solvent Cleanup Coluiwa 1-C-9, containing an aqueous solution, e.,g., sodium

carbonate, andr than to the Solvent Storage Tank, 1D-5 to be recycled
through the procass.

Thle ac'uaous solution con tainin tne pri.fied urani iuD, 2lcus through a

Coluxr.n, 1-0-10 contain~ng en organte c. g., trichl'ortttnae to rencvza

traces o;f or'.ic vent, ad' thet; puer.te to tl. ov.rh-xd O;i Liquor
Storage Ta-nkis, lD.-O A-,, B, and C.
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925. 5 Fednic1-23n .. 1-D-5
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ISSUED OCTOBER 31, 196S
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i Si PEKSED'S EW.I

_ . __ , _ . _ . _

_.s_ ___
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ThiS LanlC, 1-D-5 (80 raoL~ns Canp2city
B-oron Rnschig aire) S zes fed
and a3.o As tho bulk .tra t knl fv~r

net capaCcity 62 gallons cO 1taining
tank to the eztric .tiOn pule ci1Uimm
Tr inu l-1 Pliz2s ph ;L e.

I
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925. 6 Sc.rut , Iut1. '-I1 T^;h 1-D!3

This tc-alk, (4 , , :CJ.ior caaeity) is a on1 th th rd rlcor above the
pulse ColuIim42s. The w-al-scr-ub soluti n is F.avle op of nitric acid frorm
tilm cutsidh e stl._'ai-s trin.I ditillird iater VO u -- . I- tIs tk.
from5. thla oat-Li-E.` tr.-£r ?. There if l t9iti in this ta~nk:
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a.,' LI...... .tra.. 1i ,d T21: 1-DTaal,
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IS_ SLIE D GtCOBER 31, 1.968

SUPEFPSECLFS i;Ei.I

1. Ais m-aum Ltrate Tin

A31t-, ilrw NJ.! 1:- t~r-ee s '.l.--u .1..-j is,
F;it -73t le, .-m,>7e z ! f .-u - L -. I .-' It .§.
plnm.t by cra vfty tiIz. gh
Thc--e is lnt l;raiu. z in th;sL

r i tao_-: frz.Lm the A1:tiU;
TiL. L:u~ r . itra: ..;- a f. 1 

tIJ) the
Alu-l;.-u-i Tjitr L .ts- Dirril iti.anŽ Zysten.
toL11.:.:*

2. triCAcid eal; jT( ~1 -D-6]

Conc.antrated Hitric Acid is puara*Pazi up to this tankr from the outs.ide
IRMo Sto;:-la Tank 1-D-29 11110 is the n fed te th'n plant by gravity
through thuŽ Iiitric Acid d trmWcn systeia. Th re is io uianium
in triaa. ta nks .

I
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995r8, - Distilla Vat,.:- Jl-~l T 1n!, -95
. _ _ .

Distilled water is supp1lield to th-. plrezt facilities requiring the- -umter
frcs:n WHoI'inr Tarik i-9 (7510 Eallus' cp--eitv) . rssu- for tha system

i- ri intai-ac.l-.d by i_±ans of 'I=, ,p t P.z'zcsure Tank "11, A--I ktch
dia.ia.ter by szi rz feet lc ni.
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1i.:tr-cd uat-nr -will be fed into th3 bLzoa,! of the hiot a-t.ir he-Ater and
dischi2a'.1 thrc'u'-h thle top of th, hoaLtC- iut:: the top of th-c Stri-p Pulse
C~1nir, 1-C-8. An air gap IlL Le i.n2Ozportted i.-eO the discharga lina
frc i Lt-~ h ;-iters.c. ! >'L1- no urv: u.4 . ;isia -2.u1tl nz c. n bzj-1 p t :.:o h
the di.scharge 3.:i1 in-teo Lhe ho.: vtyz tyerii Dotrails of the equip;a3ent
arrratig.- .; nt. are shrir-n ton Sk1, h > 925.-.9 I.
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ISSUED CTOBER i 31, 196 i

SUPERSEDES NflAI
925A10 W-enste Treatmenst Ta'.:S l'--l- , A a B3

The vaste treatla:ItL tnk' ryCci raf:inittes frclm the Fil.trae Tank
1-1>;4 A and B, and th- Slr T -iD-;s l-'D'21 A ccci . After saipltng
an. -analYsis to cumrfrr a li cce ntU:ratfn less than 0.1 ira~u- per
lite:r pu-pingi is ;equired t^ transfer the soluti.ons. Irents on the
filtrate and slop Lankt;s and thzE elevatocn of the piping abo-va tha
tank prevent solution from flowing to waste trea:ttment tanks except
by puTmRping. Line is addd to the solutions to neutraline ard to
precipitate inscluble hydroxides. Contents of the waste liquor
tanks are discharged by punping the Blurry to the waste lagoon.

The waste treatmant ta-nks are of 750 gallon capacity, each containin
anl agitator for rmixing.

2. UVclear Safety.

The nuclear sa.fe-tfy of the waste trec-tmentd, tan.;k is assuzed by tha
factt that th- wastz solutions result from er.traction.raffin-ts
Aind ALU preci-pitat ion f-iltrates. Vahasa processes are. deSi.ned tO
produce U-2.35 centratons in t'G3 walste streamls of less than 041
grzam par liter. This is verified by thl samipling and analysis of
Tanks 1-D-24 A and P , Tai.s ]-rj:' A a-d B, and the miscellanreous
-Solution Discard :taUtile. arid shift supervisor appro-val pr.or to
transfer to the Tiaste Treatiaent Tank l-D-14 A a.nid D.
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Tha waste2:e )'; S ri s cattl-ltc, basasisc a-uI holadin.g pond. The
effluent from the Pes -s*rgcs floJ indica-Ix r the- se-jer
which discharc-aL A lat le b= t.c 4 n the- . is

talcSn c. c:n--tji,:.zs tad d 1  t.. zti n of
the disch:v-; . . t.e' A -. f eLftiu t xuoim the lav.cn is
450 gallons traote- waste per da,; ffim -f Elo;s. of the Pawc--tuck Piver
is 9. 7 million ;a1loris par d-y. A dlilutiex of 200,000 La 1 is anrticipated
as tha wasta leeiavi3s thek plant prcyr'.r .

:The l.a-oon Is lined with su-itable waterpr of.ng material equivaleuiit in
;integrity, corrosivae resi *re tc, to Oelappcng p frtJylena shleas
which are sealed lbv me-c. cheical, or lhe-mal means at the seamas
to precluda seepage. .tI."aai the lagcnn has, filled suffi.cien.t'.ly to require
reo-oval of solids, a nav.w liner wFill b laid down.;. Samp of lagson
ef'fluer; will bte takl-xn during discharge, to the river, at least once a
month, and w-ill include analysve for alpha and b:!ta activity, rh, and
OLter tlracea leint-ats af1 Ira r--c. -, conetietionc. n aiurr,' -e^.--rinst
po-llutio-n of the strefram. 10 C;R 20 reqiemts; izil be the guide for
coli in tihis re:spa.ct t T '- cheeclk - !riuttloT-L o: ,f subtccrr tar

waters, samples of tlhe plant drinking k 2t-4 er obtained fro-;l a drivo'n well.,
will be t.a.e2rn cecs;_ a ncna'th- arzd agin chcked f. slr*ha and itts, activity,
Ph, fluorid, nftrat;a, or othar elem;e-nts. This ch-c.; shouldA give flurthlr
indication of m-vem.e-nc cf nat.erial fzam the lagoo. suberrnean iaters.
Sem-mles are pzriodically transrnmitted to -tlh Stteata apartmlnt of Health
for confirawaticon that contai-nation has not spr-lad to thi drinking water.

I.
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This statio-a is used for tlhe d! toal of ri scellanious solutions such as
those from the rL;; "Scrub'bir 2-F-4 . tlhe C eluxr Scrubber l-X-23 , Lbs3
Filtrate Tanks 1-D>J24 A & h , et A 5-gallon dr4A filled to the too,
with boro-silicate (Ac',")n i 'ag iss Rasc.hig PA.ngs will be used to
filter, and mix thase various s..ilutic-s for scauapling prior to discharge.
If ghc U[235 content i-s less tn i .0.1 grcxi'.s par liter, discharge will
be to the Waste Treatc!.ent Tani' 1  1-D--14 * If the U-235 conlent exceerds
this value, dischare will be to the Filtrate Tanks l-1-24 A & IV for
further processing. Solution transfers will be madle through a positive
disconnecti Tiiis station will be ot;-arated frC:u ot:her SIRN] by at least
two (2) feet edge-to..edge. Therefore, the interaction effects -will be
negligible. The equi, ent locatiAon and det.ils are shownl on Skcetch
925,12-1. The drum will be marked. and. che-cked as stated in Subp-aIrt
925.10. 2.,
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LICk-.SE: S1114-777, Docket: 70-820
SDETI 011: 900 - PFOVEP.Y OPEI'UTINO
Subsection:920 - Procassina
Subpart: 925 - Purification

925.13 - Slop Tanhs l-D-21 A & P,

ISSIi) _O.TiE.'R -31

SU PSEUEES I1EW

925.13 Slop Tanks l-D-21 A & B (D-. Y-601)

. . _, . _. .

1. G., neral

These are stainless stecl tanks filled -ith p.aschig Rings and are
located in the yard ouktsicde By) XIX, Lach tank has a 6'-6" diajLeter and
a 5' height. They have 1200 gallon capacities which are reached to
effective volubes of 800 gallons due to the Raschig Rings.

These tanks are used primarily for the storage of Ruffinates.

2. Nuclear Safety
IS

Nuclear safety, is provided by timaintaing, a safe cooncerntration of 5 grams
U-235 or less per lite-.- of solution. Secondz-ry or backup protection is
afforded by the Raschig Rings.

4-

.

I
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925. 34 - E-t-ractor Fead TanP

Approvad _
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SUPERSEDES N l
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-

925. 14 - EF-xtractor Faed Tanl-t -, __ _.
C

1. Cenar--a~L

This is a ste-iless steel tank filled with Rlaschig Pings and is
located in Bay'X.Vi. The tank has a 6'-6" diameter and a 7' height.
It has a 1500 gallon capacity which is ireduced to an effective volume
of 1000 gallons due to the Raschig Rings.

This tank is used primarily for pickle liquor but may be used as an
aIternate raffinate storage tank.

2. Nuclear Safeicy

Nuclear Safety is p-ovided by
grams U-235 or less per liter
protection is provided by the

maint.-. ini.ng a safe concentratioa of 5
of solution. Secon6dary or back up
RPaschii Rin;,.

.. .-

? I' r .
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* Tlh- End tJ-J c aes-dl.l t A5 -e Pa is *i im LO tf - szL-: procc.zrig of
fully e trich- ii ' Leri.rfi. tt U.v2e of s'tfe ge>mItr? cquipaetnt. The
prc;;^.:.' cTr, i.I n , . i l'iqu J- qt! e:, ip i... pre; .,it. tic;

tl th' u ".'ztr jas r YI ' f -ic the, IiME to; ti:roiuS n 'AClij..,
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storac.;e tan; er;d the fir.Lshe-'. p -:Tct st:a , .1 diZigv.t-ted snto.-ac araa.



C. C' F PC O it II OC tN. I A 0 ? 3

LICENSE: SiN-7 77, Docket: 70-81,20 .
SEICTION: 900 - RECOVEMY OP',RM,1LTOH
Subs ectLion: 920 - P~~ee2rgISSW' C.-M31'_1 '3 .6
S ubp art: 926 - ErAd Pr~uct

926. 2 -O[C' Liquor-e Eva-,pcrationi s SiPESEES j

926. 2 O1K Liquor Evauciration Str

1. Prozess arifdEutzm~i

Uranium containi~ng liquor en.ters the, system.i frcim the C0- Licquor Hold
Tanks 1-D-10 throucgh ~a f indicator. The solutioniis Concentrated
by means of a 5"- Vertical Steain, 1vaporatcn. I-E-21. Vapor and entrained
liquid pass through a cyclorne where the entrained 'liquid is seperated
and returned to the evaporator. The vapor phase passes through. an
entrainment -separator where final traces of liquid are separated.
.Condeiiser I-E-l cools the vapors and the condensate flows to the
Filtrate Tanks lf-4 and EB. Once the coticentratiomi. of the uranium
in the condannate is established by saiimpling and analysis, the
condensate is rec-cled to the OI( Liquor Holding Tanks 1-D-10 Ail B atid
C or to theUae Trazit-m-nt Tanks I-D-1l4 A and L3.

The concentraated OK liquor, after .-rem~chin3 a pzedrat~e=Lneed specific
gravity, is transferred by =meanp of a pump to Cn tCiK Liquor Stoc2rage
Tank: 1-D-10 or 1-D-16 Tank for furtlier processing or to the Extractor
Feed lanks 1-fl- 9- to F* each of which -is 5"- diaxiater by 45' 'Iong for
reprocessing.

.2. Nuclear Safety

2.1 Evapo- o I-E-2

The evaporator is a standard shell and tube hea~t exchanger tb
shell -beincg a safe 5" dicam'ter. ON( liquor passes throug4h on th6
tube side with steam oai the shell side.

Unvalved vent line (1/21' VC) froir top of 2 inch pyrax pipe leg
prevents an inadvertent, pressure build up.

2. 2 gy c22na

Th-, cyclone separator is 6"' dianmeter with k straiaht side lengSth
of 12 114";. the 6" dia-neter is reduced to P. .3!' diameter codadn-
sate discharge over a transition length of 12" making the overall
length of the cyclone 24 1/4".

The cyclone nornmally is no~t flooded with liquor. It czan only be
floodead if t he evaporator is ol~er~filleri. Under conditions cf ga
flo-oded cyclone, safety *Is essu.rad sincete 6" ' is Safe
for an infinite. l.enZ-th unid-er cor~Aitizr._- of imomi-n~l re-lecticn,"
Conbitione, of nomin-al reflfec-io-' are assu."ed since thes wall thick-'L
neoa is only 5V1P ,wheraas up to I" of steel conlstitute nominal.
reflectioin (g 13. TID-70116 R~w. 1). Also, it is 13J' vbcr~c tha
floor so that reflection byv vatezr is nps.ole Finally . it is
sufficient).y separated fro-m other item~ts such thai.e their effect
clan be zssualad not to excesed the 1" thick steel refle-ctor limit
for nomijnal reflection
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For *1  eL.71 so.. tX2 antsi'k of th C y yc ..on is v-apjad
UUith c riu"n OL a V. FiXliT ILL thiic k s L oF .020 1" and a. nrA;xi aru-m

thicIr.-az<ss o..` .0551'. 'ri-ac~h ;';j elip.uss a~L-"nact'inc>i..-.
t1:i'e UCy.O1e.j C, LI Lop Iln;j s . a a , .r m. - for a O'i.st rnc
C;X 1X ' i-cn L .i :t o . cw v.i th2 cyaCo:nC. -

hee cCg-lu-l1-.l >.!d¢. 7.11 -p7ace vif:ih S 1strLapS

. Refer to sutbar t 923.4 f.or a discussion of th'e nuclear nafety
cf the cadtmiu-i .xvrappead 6" cU.sx! t:ar cylinder.

The inlet and discharge orn tha cyclon~. a-rd the cyclone its^l
are equival3.lt to a 3" :; '3" : 6" tre connec;-i.o-L. This tee i3
equW.valent to a 4.2 " dic.ster pilpe by .the m-ethod of pips inter-
s-,-cti.ons of Page 20) D'-T701~, R' , viL 1, and i, the::_.for;

-a safe tee Lun-Cr cc'diticuis o.f .-[.1 rafleCti'n. VIiS is a

consrvattive. conc.vGsin .ir tret te cad1mi--am wra, has not been
inclu.J.2. inY thi4s ap-nly-sis.

. ~2.3 En.4 ~train1'n **2*S....... r5,,;3

The i3 a niC serpa.:,.t.r ls aW 5" 1.1). dc arrt-. e:;t se1>cvrator
(.'A};eL3n lii 'F) vlU:cd to rcm-)1e any mists that mtay pass tsrogh
the cyclono.

2.4 Flash 'Tank

h i mi r~es-Lo-is of the flash tank. 3" dianvmtor x 8:' loag.

S v5 CcvL:..,.. .L-'E-l .7_

Condense-r I-E-1 is 4.9807 inach inside diai..ater ar.d thus
gzee-atrically safe.

2.6 interaction

The im-a.; solid angla calculated for the evaporator systea is
less than 1 steradian.

.. .v. a~ngCont-o~ls

The following, operating controls will ba applied to the Ev.a-orator.i

3.1 In operatAion~prassulc on sh.1 siLe exceeds tube side prevcati-ng
,-a-y lack4 of uraniurl intjo shele;3 side.

3.2 Th2a steaai c:.msn9'Lsae drain f-coi the evaprrator sh'll twill be

accnn:;li.t1 -. v:3 uG--i~i'*-.l t.-i...x~i- -*.- ul-' "i on ''. 1  1Asill S~i..:). A
:._a.' J.^'L- b; _ .:i. T s -e- .- .-t

a mu'- ' '& ih- . ii.J. he a co. tiv7 V , I to ch-;Ii t::e
Con~ii.^.sc'tf.. Bad,1 Ccl:.n'aS'.;i:-' ;w1.2. SOil':-' -'. a'!a :,~ .in th'.3' C-'':lt,
tne o ra-t.-:r s~ili. cdvert .Lhe Cc.^L¶ sate in Ta 2 wi'a-l1on
.bLttle j tutil tlhe c>iorth ZL o thea .. Ci: nth st oL; th e.2rt xin,

-I

I'
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926.3 - Filtrate Tanks 1-D-24 A and B
_ . .- -.- i__ . __, . SUPERSEDES NEW

9264 e Filtrate Tanks 1-D-24 A and B

Filtrate tanks are 500 gallon size with a net volume of 360 gallons due
- to the addition of Boron. Pyrex Raschig Rings. These tanks receive
solutions from two sources; evaporator condensate and ADU filtrate. The
filtrate pump recycles the solutions for mixing to obtain a check sample
before discharging. The flow can also be directed back to the OK liquor
hold tanks or to the waste treatment. tanks. Since filtrates are
normally less than 5 grams U-235 per liter as a result of process
chemistry, interaction effects of and on these tanks can be neglected.

Process and equipment has been designed and will be operated to prevent
concentrated solutions from reaching Tanks 1-D-24 A and B. Examples of
this are given in Subpart 926 .4. If, through equipment failure or mis-
operation, some uranium does get through the filter, it will be small in
amount and dilution in the tank will provide a degree of protection.

Assuming concentrated liquor of an amount to cause concern does get into
1-D-24A or B, the following procedures and features will protect against
having this material go to the Waste Treatment Tanks 1-D-14:

3.1 Equipment Elevation (Reference Dwg. A-905)

6... I

i

Elevation of line 1". R-6. is 87'-6". Elevation of top of Tanks I-D-24
A and B is 77'-1". Tanks 1-D-24 A and B and 1-D-14A. and B are vented.
Therefore, transfer by siphon action from 1-D-24 A and B to 1-D-14 A
and B is impossible.

Also, maximum elevation of lines feeding Tanks l-D-10 A, B. and C.is
86'-3". Elevation of Tanks .1-D-10 A, B. and C and vent from l-D-10 A,
B, and C does not exceed this. Therefore, inadvertent drainage from
1-D-10 to 1-D-14 as a result of leaky valves is impossible.

3.2 Operating Controls (Reference Dwg. A-905)

a)

I b) -
I . ,

A positive break will be made between lines 1" LD 3 and 1" R6.
A flexible hose or other suitable arrangement will be installed
such that discharge of pump 1-P-17 can be connected to only on
of the two lines.

Transfer out of l-D-24A and B requires supervisory approval
which is based on uranium analysis of their content.

Tags or other appropriate means for ready identification are
t. - . - . .

i

. . 1

. . .
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926.4 - ADU Precipitators l-D-19 AB & C SUPERSEDES NEW
and l-D-20 ABC & D

926.4 ADO Precipitators 1-D-10 A,B & C and 1-D-20 A,B,C & D

Feed for the precipitators i transferredfrom the OK Liquor Storage Tankul
l-D-lO A, B. and C, and the l-D-16 as concentrated solution. A pre-
determined amount of solution is fed'to the. precipitators, three separate
tanks in this systems,And anhydrous ammonia is bubbled through the solution
at a controlled rate: Agitation is induced by the addition of air.

Precipitation being complete,-the slurry is filtered through a Buchaier

Filter. The filter cake is washed with distilled water which has been
added to the precipitator and treated with anhydrous ammonia.

These precipitators have 5" diameters and the 1-D-19's. are 5' long and the
.1-D-20's are 8' long.

Nuclear' safety of the precipitators is assured by' the 5" diameter tanks.
The maximum solid angle subtended at l-D-20 B'is less than one steradian.
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926. 5 - ADU Filtration and Drying, Hood SUPERSEDES NEW
l-L-ll

.26

926, 5 ADU Filtration and Drying Hood l-L-l1

The Hood l-L-11 contains the 1-K-1 Ball Mill, It maybe attached to a Drying
Oven like the 1-H-i which in turn. maybe attached to Glove Box 1-L-20. With
this arrangement, the ADU filter cake can be transferred directly to the
drying oven, the glove box and into the Pyrohydrolysis Reactor. 1-R-2 within
an enclosure at all times.

The drying oven is limited-to one Buchner Filter at a time. The solid
angle calculated at the Drying Oven 1-H-1 is less than .5 steradians.

When this hood is not beingused for ADU filtration and dryingj that
equipment will be removed and the following operations may be performed:

a) Blending and packaging -

b) Unloading as received containers.

c) Wet or dry ball milling and drying.

Id) Loading and unloading muffle boxes.

I

I S 1

Only one of these operations will be performed at a time.
. ~.:

-The nuclear safety and equipment description for Hood 1-L-14 (Re
-- 922.3) is applicable.-
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S A5T 10N: 9'00 - PRECOVrZRY OPE,-XTIO-
SubSection: 920 - PrccessingC[ ISSUED 0crTc0l 31, 1931L
Subpart: 926 - ERd Ere .luCt _

926. 6 - R;,-,ctor loading Glove Bx 1.20 EDFS

926, 6 Reactor Loading Glove Dox 1-L--20

After the IJDU has been drie-d, aBuchnr'ier Filter or 1 gallon bottle of ADU
Vi;ayba t-ran~sfc-rr~d on0 at a ti.re to the t'c.r LoJd~ing Clove Box I-L-20.
The dry .AD,)U is placed into a fuinnel in the- bottomn of the glove box which
charges the Rcosctor l-R-.2. a 5" dii'n-ter' by 3' 11" long tubie with a flanged
top. The reactor is filled as it rests in the Reactor Lo;.ding Cart 1-x-16
uider hood 1-L-20.

The nuclear safety of the Glove Box l-L-20 is based on admini.strati.ve
control to limit the glove bo-. to one loaded filter try in the glove box
at aniy tirne. Although the raeactor at 5" dia-mater is individually safe even
if comi~plelely filled, its cont-nts will be- liiriited to 1.0 kil.o-rais of
uraniur0 or less, appro-zxim-ately three Filter loads. The solid angle subtend-
ed at the Re Ictor l-R-2 is less thamn 3 sterC~dins.

I
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926.7 - Reactor Fvrnace 1-H-3
,. -A-*-- - _ ._._ _ -... SUPERSEDES NEW

*926.7 Reactor Furnace 1-H-3

After the Reactor 1-R-2 is loaded As discussed previously, the top
reactor flange.is secured and the reactor is transported to and loaded
into the Vertical Tube Furnace 1-H-3 by means of the Monorail Hoist
l-X-17. The nuclear safetyof this equipment-is based on ;
the uranium being confined to the safe geometry (5" diameter reactor).
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926.8 - Reactor Cooler 1-D-42

. . SUPERSEDES NEW
... - 1. -."9M 8
":.I- - 8;

j. .

Reactor Cooler 1-D-42

Upon completion of the conversion cycle in the furnace, the reactor
is removed 4nd placed in the reactor coolers, This cooler is an
angle iron frane rack 4 ' high x 32" square with bumpers located 36"

and 12" off the floor to prevent, the possibility of movable,
'carts coming into contact with the Pyro Tube. Details of this equip-
ment and its location are shown on Sketch 926.8-II. The nuclear
safety of this equipment is based on1'the SNM being confined to the.
sage 5" diameter of the reactor.
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926.9 - Reactor Unloading Hood 1-L-8
_ ,- - : --------- -. -\ *... . SUPERSEDES NEW

.926.9' Reactor Unloading Hood I-L-8

I
After the reactor has been cooled, it is transferred to the Reactor
Holding Fixture 1-X-18. The reactor is then positioned and the flanged
end of the Reactor is inserted into the Reactor Unloading Hood l-L-8,
through the access flange of the hood. The support and sealing flange
on the Reactor mates with the access flange on the hood to prevent
leakage from the hood during unloading and milling. After the reactor
is in position, the bolts of the top flange are removed except for two
which are inserted from the outside are loosened to allow oxide to flow
freely and then removed to allow the remaining oxide to be scraped out
of the Reactor with a hand tool as required. A transfer chute is used
to funnel the uranium oxide to the Pulverizer 1-K-2. The milled material
collects in a one gallon bottle mounted below the pulverizer.

The volume of the mill is less than a safe one gallon. The one gallon
bottle is safe volume and the bottle is separated enough such that
interaction effects may be neglected, -The nuclear safety of the reactor
unloading hood overall is based on administrative controls to limit the
total mass contained in the hopd to one reactor -load distributed between
the reactor, mill and bottle. There is additional safety in that the
material will be dry havinglbeen through the Oven, l-E-1 dnd Furnace
1-E-3. ,
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9a6.10 Interim Product Weighing
As each gallon bottle from the Pulverizer 1-K-2 is filled it will be
sealed, removed from the reactor unloading hood'to Hood 1-L-6, sampled,
screened and then moved to product table where it is weighed and then
stored in the Product Storage Area in Bay XII. The somple from each
gallon bottle will be used for control analysis.
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926.11 - Product Blending and Packaging PS . -
_ . -. ,- **. - . , .................................. SUPERSEDES.NE--

926.11 Product Blending-and Packaging

.1. Blender Loading Hood 1-L-6

After the control analytical results are obtained, the product will
be blended into lots of up to 10 kilograms of uranium. A blond sheet
will be prepared by the shift foreman specifying bottles' of product
to be blended and analyzed. The one gallon bottle of product will be
transferred to the 20 liter Blender 1-M-1 and the inlet of the
blender will be closed. The blender is then transported to the
Hilling and Drying Hood, 1-L-14 and rolled on the Ball Mill Rollers,
1-K-4.

The nuclear safety of.this equipment is based on administrative
* i controls to limit the total mass of uranium to 10 kilograms or less

at H/U < 4 as determined from an LOI test on each bottle. The total
- mass for the Blender Loading Hood 1-L-6 includes the uranium in the

hood, airlock and blender tank. No water lines will be connected to
Glove Box 1-L-6 and other hydrogenous or moderating materials will be
excluded from Glove Box 1-L-6.

2. Product Packaging and Blending Hood 1-L-14

= After the product. is blended, the blender is positioned on the dis-
charge fitting in Hood 1-L-14. The shipping containers are similar
to a coffee can, 4 7/8" inside diameter by either 3 5/8" high or
6 3/4" high. A poly bag insert is used inside each can to prevent
product contamination. The shipping container is loaded by use of
the valve on the-blender and the loading chute to funnel the uranium
oxide into the poly bag. As each shipping container is filled, an
aliquot sample is obtained, the poly bag -is closed, the can is moved
over to product table for sealing and weighing. The can is sealed
with the Can Sealer l-X-14 and the sealed container is subsequently
-weighed and moved to the finished product storage area, Bay XII,
until analysis of the blend is received. One product container is
in movement at a time.
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926.12 - ADU Precipitation and SUPERSEDES NEW
Filtration Tanks l-D-19 AB, & C
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926.12 ADU Precipitation. and Filtration Tanks.l-D-19 A. B. & C

These tanks are 4" in diameter by 8' long. They are located on 2' centers.
Fuel for these precipitators is transferred from the OK Liquor Storage
Tank 1-D-16 which is 5" diameter.by 45' long or the OK Liquor Storage
Tanks l-D-10 A,B, and C. -which are 5" diameter by 60' long.

A predetermined volume of solution is fed to the precipitators and'
* anhydrous ammonia is bubbled through the solution at a controlled rate.

Agitation is induced by the bubbling of air through the slurry.

Precipitation being complete, the slurry is transferred to Buechner
Funnels for filtration. The filtrate is collected in four liter filter
flasks and transferred to eleven liter, five inch diameter polyethylene
bottles. A sample of the filtrate is analyzed for uranium content. If
less than 0.01 gram/liter, the filtrate solution may be disposed of through
the waste treatment system.

Spacing is maintained between the Buechner funnels by materials of rigid
construction. The maximum solid angle is subtended at Tank l-D-19B and is
less than 1.1 steradians.

. An alternate method of disposing of the filtrate is to transfer the aolu-
tioq from the I-D-19A,B, & C Filtrate Tanks to the 1-D-20 A, B, C, and D
Precipitators. When'the 1-D-20 A,B,C and Precipitators are full, the
filtrate solution'is disposed of through the waste treatment system
*(Subpart 925.10). If the filtrate solution., is greater than 0.01 grams
U-235 per liter, the solution is pumped up to the l-D-16 on 1-D-10Ai BA
and C OK Liquor Storage-Tanks and reprocessed.through the l-E-2 Evaporator
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926.13 ADN Drying and'Unloading (Hoods SUPERSEDES
1-L-16 AB&C & Drying Ovens 1-H-1,2 & 8) - New

926.13 *iDU Drying and Unloading (Hoods 1-L-16 AB&C & Drying Ovens 1-H-1.2&8)

1. General

After filtration, the ADUcake (still on the Buchner Filter Funnel) is
dried. This drying, and the subsequent unloading ,of the filter funnels

*.S is performed in a work station formed by the l-L-16 AB & C Hoods with
the I-H-1., 1-H-2 and 1-H-8 Drying Ovens attached to the backs of these

., hoods. The Buchner Filter Funnels are introduced into the drying
ovens through the open face front of the l-L-16 A or C hoods. Dried

' ADU is scraped or placed in a funnel at the bottom of the glove box.
This funnel-directs the dried ADU intoa 1 gallon bottle attached to
the bottom of the glove box. Filled bottles of ADU are transferred to
the Reactor Loading Glove Box 1-L-20 or to storage. Sketch 926.13-I
shows the arrangement of the work station;

2. Nuclear Safety

Nuclear safety is provided by having the'SNM in a bottle or funnel wit
a'volume not exceeding 3.6 liters and limiting each bottle or funnel

* .,to 3.6 Kgs U-235 which is nuclearly safe as shown on modified Table IV,
, TID-7016,.Rev. 1. Only one funnel may be in transit at any one time.

Therefore there will be a'maximum of 1 funnel in each of the drying
covens 1 funnel in transit and one funnel and 1 bottle in the un-
loading hood. Individual funnels will be on 16" centers and. the funne

* and bottle in the 1-L-16B unloading hood are on 10"-centers. Six-
funnels or bottles with this separation are nuclearly safe as shown oit ::

- curve A, FLg. 22, TID-7016, Rev. 1.
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926.14-- Muffle Boices NEW
SUPERSEDES NEW

926.1'4 Muffle Boxes.

The maximum dimensions of the. muffle boxes are 9" x 9". x 20" long or
9" diameter. x 20"1 long. No more than two trays, each -no larger than
8 1/4" by 15 5/8'!:by 1 i/4", will be allowed in the boxes, one above
the other.

The nuclear safety of the muffle box is assured by the fact that:

a) The end e4ge areas of the trays are equivalent to or less than that.
of a 6" diamier 'circle.

b) A 6: diametar cylinder'lV.6" long is "limited safe" (Page 23, Table
XV,' K-1019, Fifth Revision). The multiplication factory Ifor
this cylinder is o.68 (Figure 4 K-1317). --
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926.15 -Muffle Box Furnace 1-1-4 A h B
SUPERSEDES NEW

926.15 Muffle Box Furnace 1-H-4, A & B

The muffle box furnaces are high temperatUre furnaces used for pyrohyd-
rolysis of uranium bearing materials to a compound compatible with the
solutions used in processing uranium. Also, the furnaces can be used
to reduce the density of materials that have densities greater than,

- 3.2 grams U-235/cc. A furnace will hold only cne muffle box. The
furnace arrangement is shown on Sketch ,926.15-I.

The solid angle subtended at the muffle box in furnace 1-H;-4 B
steradians.
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926.16 Muffle Box Storage Rack, SUPERSEDES
New

926.1'6 Muffle Box Storage Rack

Storage and cooling rack for the Muffle Box Furnace 1-H-4 Muffle.Boxes
are located between the Counting GlOve.Box l-L-1 and the Milling and
Drying Hood l-L-19. The rack is located a minimum of 16" away from
these hoods and 54' away from .the Boat Calciner System.- Details of
this rack and its locatioi are shown on Sketches 926. 16-I and II.
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931. General Considerations

Certain equipment or processes are designed to support the process
operations and their associated equipment. These support operations
include, but are not limited to:

a) 'Laboratories

! b) Clean-up equipment.

c) Non-uranium bearing support equipment.

These operations or pieces of equipment normally have little uranium i:
associated with them, however, nuclear criticality safety ana
radiation protection are considered in their design and use.

I~~ C
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932.1 General

Only control laboratory.. operations will be performed in this lab. These
consist of routine quality control tests. As such, the laboratory may
handle materials up to fully enriched. In addition, final product weighing

may be performed on the laboratory scale.

Samples for finished lot testing, special analyses, etc., will be sent to

United Nuclear facilities at New Haven or other qualified laboratories.
Such'samples will be packaged and mailed in accord with Atomic Energy
Commission and Postal Regulations and will be in amounts of less than 16
grams uranium per shipped package.

- $1
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932.2 Description

Criticality control will be based on safe mass or vclume in the
laboratory equipment. Also, there will be a safe geometry rack which
will be used to store incoming samples, outgoing samples and reserve
samples. The limited safe mass or volume will be determined in
accordance with the criteria and figures in Section 300.

The chemist responsible for the work in progress in
responsible for effecting the necessary controls in

the laboratory is
the zone.

., i A.,
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932.3 Equipment 'and Nuclear Safety

Samples will be received in four ounce size containers and placed in the
safe geometry storage rack. One gallon'bottles are used to consolidate
discard solutions.

Criticality control away from the rack will be achieved by limiting (througi
logging control) the amount being worked on in the lab facilities to one
limited safe mass amount (350 grams U-235) which ii distributed throughout
the laboratory.

1 -
The laboratory scale may bepused for final product weighing. During this
product weighing, one gallon bottles will be brought to the laboratory,
weighed and returned to the process area or the receiving area one at a
time.I

The storage
block wall.
I.D. sample
thick solid
rtion of the

rack consists of shelves on.both sides of a 12"' thick concrete
The shelf construction is such that it will hold only 1-1/2"

containers thus achieving a safe slab configuration. The 12"
concrete block wall provides adequate protection from interac-
two slab configurations. I

-There is an aisle on each side of this wail, providing 5' spacing from the
.nearest additional.uranium which would be samples being worked on in
laboratory equipment across the aisles.

Fixed bottle storage racks to accomodate up to.12containers of 1 gallon- A,

size or less as shown on the attached Sketch 432.3-I Bottles will. be in.
metal holders on 16 inch centers, 48 inches apart.

. f.
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933.1 Vacuum Cleaner

L Equipment Description

Dry materials such as residual ash in the DDU retort will be
vacuumed from the source point to a safe volume container fastened
under a 5" diameter cyclone mounted in a portable vacuum cleaner
unit. Particulate fines which pass through the cyclone are
collected on an 8" x 8" x 5" absolute type air filter. A manometer
is provided to monitor the pressure drop across the filter and the
cyclone. The vacuum producer is a commercial tank-type vacuum
cleaner, approximately 7" wide at the widest point which is in the
motor housing. The 3 ply filter bag which is used only in case
of a rupture or leak in the absolute filter has a 2.7 Xvolume.

' / The vacuum cleaner and one gallon container are each separately
| housed on the portable frame. A steel outrigger bumper is

fastened from the dolly at a 32" level above the floor and extends
10" from the outer perimeter of the dolly. The vacuum cleaner,
mounted vertically, is spaced 30" on centers from the 1 gallonI! container and the cyclone. The 8" square filter is mounted between
and 15" on centers from the cyclone.

2. Nuclear Safety Considerations

Each unit in the portable vacuum cleaner is dimensionally safe.'

Interaction between units-on the cart, considering the cyclone and
-- receiver as the most reactive unit and for interaction calculations

as a 6" diameter cylinder the'total solid anglers:

- due to filter 0.895
due to vacuum cleaner- 0.1922

1.087 steradians

The outrigger framework on the cart assures a 19" minimum center-to-
center spacing from adjacent equipment. The computed solid angle
between the cyclone and receiver on the cart and an adjacent 5"
diameter 42" long cylinder of uranium solution is 0.571 steradians.

. . .

x
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933.2 Mop Buckets -'

1. Equipment

Modified standard commercial polyethylene or stainless steel mop
buckets will be used in conjunction with commercial mop ringer
dollies, for general floor cleaning in the process areas. These
clean-up solutions will normally contain less than 1 gm uranium
per liter. These mop buckets will be modified by drilling four 1/2"
holes in them at the 7 liter (approximately 2.5 gallon) level.
Physical barriers will be added to the dollies to maintain at least:
two (2) foot center-to-center separation from other uranium bearing
equipment. ,

-These buckets will be used for clean-up operations only. No process
solutions will be allowed in them. Mop buckets will be: stored
outside the process areas when not in use.'

2. Nuclear Safety

From Figure 2, TID-7016, Rev.' 1, a 7 liter solution system is
nuclearly safe if nominally reflected. The solid angle subtended
by a mop bucket will be less than 1.0 steradians. However, only
two (2) mop buckets may be in the process area at any one time.'

. i �-,,
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A. Assumptions -t tu
1. For ease of analysis, assume all 6 buckets on

24"' centers | 0 O

2. Assume volume is cylindrical with height - diameter L
V- 7000 cc 4T -- h - l d - 0.785 d3  L X ?
d 'v 0785 9 - 20.8 cm 8.15-in

B. Calculations

d 8.15 in, h-24' - -§-L-- 24" - 4.08" - 19.92", L - d - 8.15", - 4.08"

Al - 2h sin 6 where tan - h 2 ' 419.92 - 0.205 sin 6 a 0.197

19.92 (0.197) - 0.818 x 0.197 - 0.161

JrL (Total) - 6 xA1 -,0.966 steradians

C. Allowable Interaction

For a bare mop bucket with HID - 1, From Fig. 3, TID-7028,

A . 2.25 cm

From A.2 above

r ^10.4 cm, h- 20.8 cm

B 2 = JO2
g -.

(ii +.; )2

.+ - .f 2

2
(h + 2?%)..

5.8 _+

(10.4 + 2.25)2

9.8

(20.8 + 4.5)

- 5.8 +

(12.65)2

9. 8 - + 940 - 0.0363 + 0.0153 - 0.0516 cm

(25.3)

2 2
Assume H - 32 cm and k oo - 2. 06

eff 21 +N 1 +
2.06 = 2.06 2.06 0.784

1 + 1.651 2. 651 - .8(32 x 0.0516)

D.

fL (allowable) - 9 - 10 K - 1.16 steradians

Conclusions

Seven (7) mop buckets are nuclearly safe.

However, only two (2) mop buckets will
be-allowod in the-process area.

I

LICENSE: SNM-777; DOCKET: 70-8U
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Interaction Calculations - Mbp
Buckets

PAGE I OF_

APPROVED

ISSUED: OCTOBER 31, 1968. I



UNITED NUCLEAR
C -fl F O R A-.TIO0N PAGE 1 OF 1

LICENSE:- SNM-777, Docket: 70-820 -
SECTION: 900 - RECOVERY OPERATION Approved
Subsection: 930 - Support Activities
Subpart: 933 - Clean-up Equipment ISSUED OCTOBER 31, 1968

933.3 - Dry Solids Vacuum Collection Sys-
tem - SUPERSEDES new

II ' 933.3 Dry Solids Vacuum Collection System

1. Equipment

This equipment consists of a 2" ID (max) hose connected to a 5" ID
cyclone with a 5" ID or 1-gallon process container mounted underneath
as a receiver for the solid. The exhaust will be through a 4" dia.
line with a porous metal filter in it, then through an absolute
filter to a 1-1/2I vacuum line to the 2-R-1 Oxygen Tower exhaust
system. Details of the equipment are shown on Sketch 933 .3-I.
The Oxygen Tower will not be operating when using this equipment.

2. Nuclear Safety

All equipment is equal to or less than
in volume. It is separated from other
by at least 12" and the interaction is

5" in diameter or 1-gallon
uranium bearing equipme'at
considered negligible.

I
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933-.4' Decon Hood

*L' Description

A special hood is provided for the clean-up of equipment conrtaminated
with SNM. This hood is 'approxifiateily 8' wide X 8' h~igh`(10' overall)
.x 32' deep and ia located in Bay XIX between the 1-D-12 Liquor Adjust-.
ment Tank and the solid concrete block wall. The sides and rear of the
hood will be installed against solid concrete block walls. The hood
will be constructed-of stainless steel and plastic. Thii floor-will be
a 48" x 39" x 1' deep tray with a 5" diameter sump. The removable
center trays will both be 24" x 30" x 1 1/2" deep with individual
drains into 5" diameter pipes. These 5" diameter drains are connected
to a pump that transfers the solution to the Waste Solution Discard
Station (ref. Subpart 925.13). There are water and steam connections

' inside the6'hood'which-vill--be used-for-cleaning.-- The-hood- is vented
through a duct into a'24" diameter Raschig ring chamber, a 24" dia-
meter section} tQ an exhaust stack in the roof. A removable bottle
is located at the rear of the hood for'complete cleanout of the hood.
The hood doors are constructed of stainless steel and/or plastic which
are sectioned to maintain proper hood face velocity-while cleaning.

I Details of this hood and its arrangement are shown on Sketches 933.4-
I, II and III.

2. Nuclear Safetv.

The objects'to be decontaminated in this hood will normally have in- ;
significant amounts of SNM in or on fhem. If large, vlisuable amountd I-
of SNM are on an object, it will be 'dry" cleaned in another hood.,
such as the.Dry Solids All Purpose Hood 2-L-3, prior to wet cleaning
'in this hood. '

Nuclear safety is provided by the safe geometry of the clean-up equip-
ment in the hood. The.trays have a safe slab thickness of .1 1/2",
the cleaning liquid drains to pipes with safe .diameters of 5", and
the sump is a safe 5" diameter. -This hood is effectively isolated

i from surrounding equipment by 12" thich high density concrete
' block walls-*; . '

* - ' ' * ''.
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Vapor Neutralizer Tanks

933.5 = Vapor Demister Trap and Acid Vapor Nentralizer Tanks

1. General

A vapor demister system will be 'provided absorbing and/or nentraliz-
ing acid vapors-genetated in the process area. The vapor demister
trap is 51' in diameter and approximately 10' long, and are packed
with limestone rock or other material of this type.

These cc~rus will be mounted on an interior wall inside the process,
area with 24" center to center spacing. An exclusive area 91 X 31
will be provided by a~iguard rail or other similar barrier to assure
that SNM beiring material is separated from this system.

'Details of this system are shown on Sketches 933.5-I and ;II6

2. Nuclear Safety

Each column has'a nuclearly safe 5" diameper. The solid
subtended by the central column (first neutralizer tank)
approximately 1.6 steradians.' -
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1. Contribution from Vapor Demister Trap

d=5", L'8'-96", L/2=48", L-24" - 2.5" 21.5"

. 2 where tan e 2L22 48"
sdin a h 21.5",-.3

10" sin o .91
7.9 (.91) - .488 x .91 - .44 steradians

21.5

2. Contribution from Other Neutralizer Tank

d- 5", L=1O'=120", L/2-60", h=24" - 2.5" -.21.5"
L/2 60" 2

, 2d sine where tane a! h Yi- =-25

h sin - .94
10",
.. u1  (.94) ..488 x .94 .46 steradians

.3. Contribution from lafi Bottle in Cart. Directly in Front of Exclusion Area

..d=5", L-48", L/2-24", hl' (36"-6") + (16" - 2.5'") - 30"+13.5+ 431.5"
L/2 24"1

- dsin e where tan e A hV * i..552

sin .48
10"1

51* (.48) - .23x.48 e .11 steradians

4. Contribution from 11. Bottle in Cart Next to Closest Cart

d-5", L-48",, L/2-24", h 4 R43.5T)2 + (3211)2 541:

- 2d -wheretano 24
-sine h i n45

sin e .43

-- (.43) .185 x .43 - .08 steradians
54"

5. Contribution from Other Equipment on Carts.

Agsume total contribution will not exceed .5 steradians

6. Total Interaction

- L - .44 + .46 + .11 + .08+ .50 -,1.6 steradians'

7. Allowable Interaction

From , K-1019, 5th.Rev. the'allowable interaction is 3.2 steradians.
_ _
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934.1 - Remote Liquid Chemical Pumping Station .
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934.1 Remote Liquid Chemical Pumping Station

A volumetric, time-controlled positive meter pump with a capacity of
approximately 20 GPE will be located in the Receiving Area. It will
be used to pump liquid chemical from the shipper's drum directly
to the process through a 1/2" plastic pipe line. An alternate.drun
position may be used with the drum located outside the building and
the pump in the Receiving Area. The drum will be roped off and
marked "No Uranium Allowed." The proposed location is shown on.
Sketch 934.1-I. A physical air break is located in the 1/2" line
approximately 9" above the tray.
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1. Contribution from Bottle 1L

d6", L=10 , L/2=5", h=24"

(2 d where tan e -L/2 5" .208IL -sine a 24".h sin e -. 204

12"
24" (.204) .5 x .204 - .10 steradians

24tv

2. Contribution from Bottle IR

..w-

d-6", L=1O", L/2=5", h- 22. 5"

j 2d
_4 h 2 sin e

hin

22.5" (.216) = .532 x .216.

3. .Contribution from Bottle 2L

d=6", L-10", L/2-5', h-27"

2dfL¢.-sin a

-12"

27" (.182) - .444 x .182 -

4. Contribution from Bottle 2R

dc6", L-10", L/2=5", h -22"

4) 2d
4.R sin e

-12"1-i-, (.216).Z .11 steradians

5. Contribution from Bottle-3L

d6 LF1' L/2,." h3'

.' h@L hsin e

* 12"
j32 (.154)

- .376 x .154

; ;06 steradians

where tan 0 - L-2 =

sin e - .216

- .11 steradians

22.5" -* .222,

where tan e L/ 5"
h ' 185.

.sin e .182

.08 steradians

were tan a h .22 *22.,

sin & Z..216

* L 5"

wiere tan * 3
-i h 2 .

sin e .154
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5. Contribution from Bottle 3R

d-6", =L10", L/2-5", h=30"

-. L2d where t
sin e

12, (.165) - .4x.165 - .07 steradians

6. Contribution' from 1 Q Bottle in Cart

dm5", L-48", L/2-24", h-16" - 2.5" - 13.5"

& 2d where t'h sin e

10"x- j~(.87) -. 74 x .8.7 - .65'steradians

: an e = -, - .167h . 30" = .6
sin e z'..165

an e .12 241" 1 78

in e - .87 ,

7. Total Interaction

*A ..10 +.11 +
.. . .I

.08 + .11 + .06 + .07'+ .65

. . .

, . .

.

- 1.18 steradians
. .

.: . :
. . . * .

. . . . .

': . ', -;:
*

. .

. * . .

. . .

.:
. .

. . . .
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:

.. . .
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. a T

93 5.2 ,Assay Tank Scale 2-W-1 '

1. General

Thisscale is a Print-weigh or similar type used to.weigh assay tanks.
It is located 22" .from the l-F-24A Filter, 3'-6" from the.3-D-14 Over-

.X flow Tank,-approximately 48" from the 3-P-12 Permanent Assay Tank and
approximately 48" from the 3-J-3 Tray Dissolver in the 3-L-4 Hood.
petails of the scale location are shown on Sketchs. 923.9- Is - II and-
III. S

2. Nuclear Safety

The~assay tanks all have a
subtended by an Assay Tank

nuclearly safe 5" diameter. The solid angle
on the scale iiaapproximately 1.0 uteradians
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a-4", b-24", =h=22 .

- abh ab 4"x24" 96 in 2
- j~ 4.84in 2 - *20 steradians

2. Contribution from 3-D-14

d51", L=48", L/2=24", h-42" + 2.51" 44.5"
L/2 24"hd sin e where tan e -h 44.5" 4}

. sin e .48

- , (.48) .225x.48 = .11 steradians

3. Contribution from 3-D-12

d-5's Ll18'c2l6", L/2-108", h-48l. +2;iS"'- -50. 5'1

2d 6 in 0. where tan e

- 505" (.91) .198x.91l .18 steradians

- Lt2 a lO8" - 2,14,
h 50.5" .

sin o -s.91
r

4. Contribution from 3-3-3

a=4", b=241, q-h-48"

. . abh ab 4"x24" 96in2  -
* q . (48"1)' 2304in2 '04 steradiAns

I . . . -

� :. , p

5. Contribution for 11Y Bottle in Car.t

d-5", L=48". L/2=24", h-16" + 2.5" - 18.5"
. * . . . .

_(72_ - dsin
h

-10 (.79)- i--.54.-x .7.9

-- . 18.5" ..

6. Total Interaction

X- - .20 + .11 + .18 + .04 +'

tan 2 24"
wheretan h 8 " - 1.3,

sin e - .79

- .43 steradians-

.43 - .96-steradians

7. Allowable Interaction

From . K-1019, Rev. 5, the allowable solid angle for a,-
5" diameter system is.3.2 steradians
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935.3 'Vacuum Removal System

A one liter vacuum flask withA a plastic, hose extension will be used for
vacuum removal of undissolved uranium -1earing material from.the bottom
of. the 1- -5 and 3-J-3 tray dissolvers. Most of the dissolver solution'
will be decanted from the tray dissolvers before.using th' vacuum
system. After all the; solids have been "sucked" out of the tray, the
hose will be rinsed clean.

The volume of solution in the flask will be visually checked to prevent
carry-over of solution to the vacuum. However, should any droplets be
entrained in the line, a secondary trap equipped with an audible alarm
will detect solution carrynbver. Any dissolver solution in the flask
will be'decanted back to the tray dissolvers. The solids may be trans-
ferredto another 1 liter container for further processing.

During the vacuum transfer, the vacuum flask will be placed
' and spaced a minimum of 2 feet away from the trayr dissolver

vacuumed.

in the floor
being .

A 1 liter volume is nuclearly safe for all metal-water mixtures as shown
on Fig. 2, TID-7016, Rev. 1. Since this flask will be located a minimum

. of-2.feet away'from any equipment containing SNH, its interaction
'affects are considered negligible.
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9367- Low Levil Combustible Waste Incinerator

1., General

The incineration of combustible low level uraniiu:i containing material
will be done in the equipment shown on Fig: ".36.1. No known naterial wi
explosive or pyrophoric characteristics will Pe processed in this system,
The system is located approximately 65 ft. north-east of the plant.

The equipment consists of a 100 lb./hr. waste incinerator, Model 57-PI
4 Class LA, as designed:and manufactured by Joseph Gode-r, Inc. The unit.

consists of a primary firing chamber and 'detachable secondary cyclonic
ash collector chamber, steraman breeching, stack and gas burner. A
wet scrubber will be installed between the cyclone separator and the
fan, if required.A sketch of the incinerator is shown *a Fig. .9368II.

h

2. Process

2.1. Selection of Material

Administrative controls are used in the collection of waste to
insure that contaminated waste for incineration does not contain
significant quantities of special nuclear material. Experience iL
this regard involving the recovery of uranium from .50 - 55 gallon
drums of ash representing 1750 drums of waste was; a total of
226 grams of U-235 recovered, equivalent to 0.13 grams of U-235 per
drum of waste, or 4.5 grams U-235 per drum of ash.

This experience was obtained on the same type of material at our
Montville facility (described in SNH-368) which will be used less
as this incinerator becomes operable.

-.. , ,2

I

.2

As an additional precaution, and to minimize the possibility of
placing any significant quantity of U-235 in the incinerator, the
contents of individual drums will be searched and unburnable or
-highly contaminated material removed, prior to incineration.
During this sorting, an alpha survey meter is on hand for the
operator to check any suspicious item.

Personnel Protection

The operator will wear protective equipment, i.e., coveralls}, cap,
gloves, overshoes, and as a precautionary measure; a respirator
while sortingj charging the incinerator. and while removing ashes.
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2. 2 Personnel Protection (continued).

Experience in the similar operation at our Montville facility,
have shown that this is adequate control.

As. stated in the Health Physics Manual, should a urine sample
exceed cur action level (100 alpha dpm/liter), the operator will
be restriqted1to work away from exposed uranium until two succesive
urine samples are, below 50 dpm/l.

2.3 Charging The Incinerator

Waste to be incinerated is manually charged into the fire box at
the leading end. The incinerator draft blower will be on to pull
air away from the operator.

2.4 Removal of Ash

Ashes fall through a grate in the primary. section and are removed-
manually, as required, and at the completion of a run. The ash
pit is completely accessible upon removal of the ash pan into the
containment hood.

Fly ash is removed in the cyclo-vane and accumulated in a secondary
ash pan which is inspected and emptied at the same time the primary
is cleaned. Further inspection of the various sections of the
incinerator will be performed duringeach cleanout to insure
against any buildup.

Ashes are removed from the ash pit to the.Contai'nment Hood attached.
to the front of the incinerator by pulling theash pan into the hood
Ashes are then sampled and gamma counted prior to removal from the
hood. 'Ash is removed from the hood by. means of a drum type vacuum
cleaner (a power unit on a 55 gallon drum). Exhust from the vacuum
cleaner is directed into the incinerator exhaust system.

Samples of the ash will be analyzed and; provided a value of 40 gms
U1-235 per cu. ft. is not exceeded, the bulk of the ash will be
placed in 55 gallon drums (maximum of 350 gmn U-235 per drum).
Should it be necessary to.remove ash before an, analysis is completed,
or, if the value of'40 tms 0-235 per cu. ft. is exceeded, ash shall
be placed in '1-gallon containers or 5 inch diameter cylinders and
stored in accordance with approved techniques.

Only closed drums will be moved or stored. Drums may be stored in
arrayA provided a prejected surface density of 175 gms U-235 per
square foot is not exceeded. Arays will be separated by at least
12 ft% All storage areas will be covered by a radiation monitor as
required by 10 CFR 70.24.

3. Nuclear Safety

The incinerator will be 'limited to a maximum of 350 grams U-235.
'Ex erience with this type of material over several years of operation
yields an average of 4.5 gms U-235 per 55 gallons ef ash with a maximum

.V- value of 31 gms'of U-235'per drum. -
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3. Nuclear Safety (continued)

Pre-sorting of the waste material; sampling and analysis of the ashpprovide control of amounts processed. Storage will be based on 350 gmsU-235 max. per 55-gallon drum for planar arrays, or a projected surfacedensity* of 175 gSs U-235 per square foot for cubic arrays of 55 gallondrums.

Should it become necessary to add a scrubber to-the exhaust system,this will be considered separately and authorized in accordance with.approved techniques or submitted as a proposed amendment.
*The value of 175 gis U-235 per square foot was obtained by replottingthe date of Fig. 11, TID-7028, in terms of U-235 content per squarefoot of planar area versus U-235 density. This curve has a minimum atabout 350 gis U-235 per square foot. A safety factor of two is therebyincorporated.

4. Radiation Safety

4.1 The operation is considered to be contaminated and'Health Physics.-rules for protective clothing, methods of handling, etc.e asestablished in the Health Physics Manual, will be followed. --
4.2 Incinerator will be under surveillance of a NXC GA-2 Monitor.
4.3 Air samples will be taken while the incinerator is eperating asfollows:

.- -7-

. . .

ZAL fiaub6 t&n 11

4.3.2 Adjacent Environment

4.3.3 Breathing Zone

(downwind)
. I . a . -

. . - V , .. . .
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940. Nuclear Criticality Alarm Systemr

A nuclear criticality alarm system copplying.with
405.1 in in opera'tcn; The monicor locations and
are shown on figures:

the.criteria 'f subsection
reszpectiva e~r~zm covtred

940-RM .2
940-R]. 3
9 4 0 - 4o
9410-PY1 5
940-RM 6
940-RY17-Yard

I

m . .

I

;''..:

I'



Technical Note

Nuclear Alarm Coverage Calculatiorns

Subsection 405.1 establishes the calculational technique for determining' coverage
of nuclear alarm monitors. IL this subsection, the formula for calculations is:

P1.t1 0 (e )

d2

Calculations performed for the nuclear alarm coverage dafined in Subsection 940
were stated in different terms but based on the same formula, i.e.:

S (eZX)D -

| The similar terns are:.

I = D - gamma intensity (or radiation level) at the detector.

I- S unattenuated gamma intensity 1 ft. from the flux source.

t z = thickness of shield in centimeters

d2 "distance from source in feet.

1
Since X= U and p= mass absorption cross section of the'shielding material x the
dans'ty of tl.2 shield, then the following statement is an equality.

e -. =e'
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