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Mr. Donald A. Nussbaumer, Chief

Source and Special Nuclear Materials Branch
Division of Material Licensing

4915 St. Elmo Place

Bethesda, Maryland 20014

Subject: Renewal of Special Nuclear Materials License
SNM-777, Docket 70-820 -——
Regulatory File Cy.
References: 1. Your Letter May 13, 1969, DML:RLL 70-820
2. Application for Renewal dated 10/31/68, NIS:CP:LJS-22
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Gentlemen:

Receipt of your letter of May 13, 1969, Reference 1, is acknowledged. Your
comments and request for additional 1nformat10n contained therein as'well

as those provided to Mr. Swallow during his visit to your office on'April 22
and 23, 1969 have been reviewed. .

The additional information and/or modifications you requested to the original
application for renewal forwarded October 31, 1968, Reference 2, is included

in the attached Response to AEC Comments on Renewal of Special Nuclear Material
License SNM-777, Docket 70-820. Your review and approval is respectfully
requested.

Within sixty days following your approval, the formally revised pages to the
Manual, "General Information and Procedures Applicable to the Handling of
Special Nuclear Material incorporating these changes will be forwarded.

The Nuclear Criticality Safety Standards, Section 300, are always being re-
viewed in light of new data and other information being developed. Some addi-
tions and modifications have been included in the attachment. This review is’
. being continued and it is expected that further modifications of the Tables
and graphs of Subsection 309 will be completed by October 1, 1969. These will
be forwarded for your review and approval at that  time.
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NIS:LJS-69/427
Renewal of Special Nuclear
Materials License SNM-777

Page Two
July 29, 1969

In regard to our request to withhold the report NHEO 1050 from publlc
documentation, please review this request in light of the following: The
disclosure of the information contained in this document within the public
domain would permit competitors to use this information without the invest-

" ment of budget funds required for its development. This document has been .

submitted as support information and does not miaterially affect the safety
evaluation. The information which is disclosed to the publiv does enable

"an interested person to assure himself of the safety of the Operatlons of

the facilities within the scope of special nuclear mater1a1 license 777.

If further clarification is needed a meetlng at your convenlence is
suggested

”ReSpectfully ypurs,

Swallow Manager*?‘~
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RESPONSE TO AEC COMMENTS ON RENEWAL OF SPECIAL o ' 'l S T
 HUCLEAR MATERTAL LICENSE SNM-777, DOCKET 70-820 o ' ' S

. Regulatory - fFjle Cy.
. Reiciicd Wit teng 72947

: Subject: - Renewal ofvSpecial Ndcle.a'r. Mat:erial L:chense SNM-_-?77 '

‘Reference: 1. United Nuclear Corporatlon App11cat10n dated October 31
' ' "‘.1968 NIS: CP LJS 22 : :

2. Atomic Energy Commission Letter dated Mav 13 1969
 DML:RLL 70- 820 AR ,

3. -Discuss:Lon between Messrs. Layfn.eld Stevenson and Swallow
__Aprll 22 23, 1969 - : :

“Introduction: The follow:mg is in reSponse to AEC comments recelved by refer-
' - ences 2 and 3. They are listed in the same ‘order as followed
- in manual "General Information and Procedures Applicable ‘to the
. ‘Handling of. Special Nucléar Materials" submitted:in reference 1.
In the following, "Reference' is the affected paragraph in the
" manual; "Comment! is the AEC comment; "Answer' is the Unitgd. A
Nuclear Corporation, Commercial Products Dlvision (UNC) response. :




Reference:

" Comment:

-Answer:

Reference:

Comment :

.Answer:

" Reference:
"' 'Commient:

" Answer:

'Include source material.,._

'Page"24 of 22

Subpart 102.2

Clarify Commerc1a1 Products D1v1sxon use of yard areas and building

9 H. .

1. Replace "9 H" w1th "first floor 9 H" - : :

2. Please refer to Subsection 704, Handling of Incoming and Outgoing
jShipments for description of procedures applicable to use of "yard
areas" - .

'Subsection 103, Summary of Activities

Clarify the use of: slightly 1rradiated material

Add to the footnote "ThlS materlal is in. the form of fuel rods and
assemblies and is only non-destructively modifled and 1nSpected n

Subsection 104 Spec1a1 Nuclear Materials Possession Limits

Change title of this Subsection 104 to: Soiirce and Special‘Nucléar
Materials Possession Limits and delete the words ''Special Nuclear .

':_LMaterial" and "SNM" from Subparts 104.1 and 104 2 reSpectively. -

"Reference:

Comment 3

~ Answer:

" ‘Reference:

Comment :

" Answer:

Subpart 202 3, Personnel Qualiflcatlons

‘Minimum qualifications for persons performlng nuclear safety assess-

ments should specifically reflect experience closely related to such
assessments. Cn _ et 4

‘1. 1In the first paragraph describing qualifications of the dgpartment

’manager, change the last three lines to read:
" Pyears of which have been in an activity in which he has performed
_nuclear criticality safety assessments and’ has deve10ped an under-
" standing of health phy51cs and 1ndUstrial safety problems and
controls."

2.  In the second paragraph descrlbing qualifications of department Spe-

cialists add: . R
"In addition, the Nuclear Safety Specralist w111 be required to T
have experience in performing nuclear safety assessments T

Subpart 202 4 Combined Activities L j,:*ijl;;:tf‘

" Delete the words "nuclear criticality". :,.

'Delete the words “nuclear critlcality"
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" Reference: ubpart 204 1 1 2
Comment: 'Clarify reSpons1b111ty for disciplinary action.

Answer: Add to the second sentence, "1nc1ud1ng 1mp1ementatlon of disc1p11nary
- action against personnel fa111ng to follow 1nstructions"

" Reference: Subpart 204 2.2. 1

Comment: Define respon51bi11ty for administration of shipping procedures of
: Section 700

' AnSwer Change the second sentence to read:
' These -departments have the respons1b111ty for manufacture, engineer-
ing and shipment applicable to the production of products described
in- this application. S .
Reference: Subpart 205 1 General

' }Comment:' Delete last paragraph

" Answer: Delete last paragraph

.;keferencet, Subpart 206. 2 1 A Spec1fic AEC Llcense
Comment; Delete this subpart. A .
"~ Answer: Delete-subpart 206.2.1.

Reference: Subpart 206 2 2

Conmentt, 1. Is Nuclear and Industrial Safety Representative performing nuclear
y criticality safety calculations? e - , : :
2.' Clarify the definition of "overcheck" : . 2

._.Answer Change "Nuclear Safety Specialist" in paragraph (a) to "Nuclear and
B Industrial Safety Representative" - -

Change paragraph (b) ‘to read: © ., :
"The Nuclear and Industrial Safety Representative ] evaluation has
. been reviewed by ‘the Nuclear Safety Specialist or Nuclear and' Indus-
- trial Safety Department Manager. This review is based ‘on-the criteria
‘ and standards of Section 300 and includes a verification of

a) assumptions :f S lf?“-".** T "ff A
" b): correct application of criteria of Section 300
.c) completeness and accuracy of the evaluation ,
d)' familiarity of the 1nsta11at1on.-" o '
In paragraph (c) change n r" to "of".

Delete paragraph (d)




Reference:
Comment:
Answer;
- Reference:
JConmentﬁ.‘
| Answer:
AReference:

Comment:

Answer:

- Reference:

‘Comment :

Answer:

'C-Referenceé
Conmentff
Answer-
'Reference;'
'Connent:'

Answer.

o ee

'Subpart 207 3,

Subparagraph 303 2. 2 1. 2

Subpart 206.2.3, Records
Change the word "equxpment" to "operation”

Change the word Yequipment" to "operatlon"

]

Subpart 206.4, Suspension of OperationS'

_Whatais "unsafe' operation?

.-
Change last line to read: :
"also have authority to suspend operations not being performed

in ‘accordance with approved procedures".

Inspections

Specify Specialist rather than the Representative as the inspector.
.. Add requirement that inspectlon frequency is 1ncreased when new
operations- are started.- . ‘ -

Replace the word "Representative" with the word "Specialist"
Delete '"or higher level personnel" -
" Add a foot-note.to "Mlnimum Frequency':
o The minimum frequency is 1ncreased when new 0perations are’ in
the startup phase.
~ Delete reference to Nuclear Materials Management since the 1n5pec-
tion requirement is discussed in Section 500._

.. - e o as e .
.

. ubpart 207 4, Audits

Clarify "Specialists".

Change last sentence to read :
"An audit is performed once a year by a team a p01nted the
P P
General Manager" :

Add "under normal and-abnormal'circumstanCes"

Add "under normal and abnormal circumstances" . B ,7‘ R

Change "listed 1n" to "used and eXplicitly quoted in".

Change the paragraph ‘to read- : S ' ’ .
'~ YReff values listed in Table XVII and" footnote 6 on page 30, K-1019,

. .Rev, 5, will be utilized except for specific values used ‘and expli-
' citly quoted in Sectlons 800 and 900 " < :




- Comment?’

Reference: -

éomment:

"Answer:

" Reference:

"Comment :

"Answer:

“Reference:

“Comment :

. Answer:

-Reference:
-Comment:

" Answer:
‘Reference:

Conment:

. JAnswer:

.. Reference:’

' .- Answer:

Page 5 of 22°

Subpart 303.2.2;5; Criticality Zone

.Justify safety afforded by 3 foot spacing.

_Change last sentence to read:

"Interaction between storage devices and cr1t1ca11ty zones is. _
considered only when adjacent criticality zones are not isolated
in accordance with the criteria of Subpart 303.2.2.4."

Nuclear Safety Evaluation - Safe Surface Densxty, Subpart 303.2,2.3"
l. Criteria of LA~3366 is not accepted across the board.

- Application of 0.3 fractlon crit1ca1 criteria is incorrectly
applled

Delete last two sentences of Paragraph I. .

Subpart:303 2.2.4, Isolation

-Elght inch high den51ty concrete is appllcable only to unlts no more

reactlve than those listed in Table IV, TID- 7016 Rev. 1.

fAdd to’ paragraph (a)

- "This is applicable only to unlts no more reactlve than those of
~ Table 309 i : : T

Subparagraph 305. 1 1.6

Delete Since the preceeding crlterla is not in complete agreement thh nJ-'
the referenced ASA Standard. : .

Delete subparagraph 305. 1 1.6.

Subpart 307. 1 Cr1t1ca11ty Limlts

"Crltlcality signs should be signed by NIS Representatlve and Productlon
._Manager. . . . .

Add new subparagraph 307 1. 3

Criticality limit signs are -signed in approval by the Nuclear and-
Industrial Safety Representatlve and the Productlon Manager.? '

-
-

Subsectlon 702 Shrpping Standards

.“Who is reSpon51b1e for administratlon of the shlpping procedures?

;Refer to prev1ous answer -on . Subpart 204 2 2.1.
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. Reference: Subsection 703, Shipping;Containers

Comment:  Some dlscrepancy between amendment numbers and dates.

Ansner: Correct amendment number and date for UNC 2600 and UNC 2800 as

follows:
Amendment- . Date
UNC 2600 71-16 , - . '9/30/68

UNC 2800 71-17 L : l/3l/§9

Reference: .Subpart 812 3, Nuclear Safety Evaluatr;g - :
_ High Enrlched Alloy Storage Racks

Comment; Solld angles were calculated based on a cyllnder, but the tote box
is more nearly a slab :

"Answer: Replace first sentence of paragraph IIT with: (
~ . "The nuclear safety of these. two arrays will be evaluated using
the K- method with the formulas and_ figures of Y-1272. The -
SNM in the shelves forms -long rectangles with the width twice
the thickness. The K--- method for slabs (Figure F 1.3 and F 1.4
Y-1272) does not describe these long.thin rectangles where the
length divided by the width, designated @ in Y-1272 exceeds. 10,
. The d values for these rectangles are 25 .or greater. Therefore,
. the cylinder. formulas and figures from Y-1272 will be used for
this evaluation. The width of the SNM which’ the centermost unit
sees from each shelf will be assumed to be’ the ‘cylinder dLameter.
Thls is a conservative approach For. this evaluatlon,
edge to-edge separation surface to surface
¢ = . width of s\ . £ ~ diameter’

_ length-of SNM belght
A= width of SNM = diameter

. _ T~
General Answer A simllar comment ‘was made for Nuclear Safety Evaluation
. : ; Subparts-814.1 and 815.1. A review of these evaluations
el reveals that the interacting units have a square cross
S “. " section and therefore the application of the cylindrical °
‘formulas is judged appropriate and any error. is not 81gni-
ficant in the overall safety factor.- o -
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Reference: Section 800

Comment: -. What are the admlnlstratlve controls that insure prOper appllcatlon ._.
of safety criteria? : -

"~ Answer: Reference is made to Subsectlon 206 Nuclear and Industrlal Safety
Controls and Subsectlon 307, Mark1ng and Labeling.

Varlatlon in the type of material, handling procedures, or equip-
ment require prior review and approval hefore startlng active
proce351ng.

Also, the NIS Department is cognlzant of new orders recelved and

the product specified. Any changes in product Spec1f1cations

requiring review of the existing approvals is known promptly.

Finally, as stated in Subparagraph 206.4, Suspension of Operations,

NIS Department members have authority to suspend Operatlons performed
* . without proper approvals.

Reference: Section 800

Gernieral X :
Comment° How is materlal _.moved from one: bulldlng to another’ .
- Answer: Material is contained in the same "tote boxes" or contalner used in -

the production area. . ‘The "tote bok" is moved by cart. Nuclear criti; ,
cality safety of the cart is establlshed in accordance with Sectlon 300..

: Reference.‘ Subpart 821 Introductlon

Comment: Add reference to Subparagraph 303 2 2 3 for surface den31ty control

- Answer: Refer to Nuclear Safety Evaluatlon Process Area Limlts, Subpart 821
. Answer: ; N ?
Reference: Subparagraph 822 1 2 :

"Commént* Define "normally" or prOV1de examples of "abnormal" 31tuations..‘

Answer Delete the word "normally"

‘Reference:, Subparagraph 822 2 2 Pickle Scrap Plates to Remove Clad
Comment : Define "autoradlmetrlcally"
Answer Replace "autoradlomefrically" %ith "by gamma countlng";

1Y
Reference. Subparagraph 822 2.6, Load and Evacuate Furnace

Comment : What makes the door Open as a result of a water 1eak7

Answer: A leak in the” coollng system Wlll result in a loss of vacuum. The
’ .-+« chamber door is kept closed by the vacuum. Loss of vacuum will allow .
the :door to swirg open sufficiently to permit the water to run out.




‘Reference:

Comment:'

AAnswer

Reference:

- Comment :

Answer:

* Reference:

Comment

Answver:

'Referencei

Comment

‘Page 8 of 22

Subparagraph 822 2 46 Roll Swage

.Clarlfy ‘reference to Subpart 822.2.26 which set a 11m1t of 700 grams.

U-235 or 40 grams U- 235 per inch .and the.concurrent use of Keff

During roll swaging, several loose’ platesare assembled into an element.
Therefore, prior to swaging the mass limit is applicable to control the

- numbeér of loose plates; wh11e after swaglng, the Keff of the element ,
becomes the control. ‘

Replace the last sentence with:

VAfter swaging, one element will be handled. The one element will
have Keff (bare) < 0,65 and Keff (reflected) < 0. 9" Co

Subparagraph 822 2 46 through 822 2.55

Relate use of Keff to Sectlon 300.

Add to subparagraph 822, 1. 3

"Two BAWIR fuel elements meet the criteria of Sectlon 300 ‘and requlred'

‘ments of Subpart 822.2 that Keff (bare) < 0.65 and Keff (reflected)

< 0.9, Refer to Nuclear Safety Evaluatlon,_BAWTR Fuel Elements,_Sub-

‘part 822."

'Subpart 823 Nuclear Safety Evaluatlon, Dresden Fuel Elements

Extrapolation dlstance for bare elements is valld only for multlple
.. array of-elements. ST -
- The difference between 2.5 cm’ “and’ 4 cm extrapolatlon dlstance is more
" than the quoted 10% relatlve to the 51ng1e unit dlscu551on. -

A review of the literature(NDEO -1050, Equation 9- page 6 and dlscu551on.:
page 66 and DP-532) does not suggest-the inapplicability of ‘the extrap-

' olation distance as used in the context ‘of this 'subpart. It does - .

: suggest an extrapolation distance greater than 2.5 for bare units may

Subparagraph 824 2 8

‘.Grammatical

“exist. This fact has been recognized (reference Paragraph II D) but

the c0nc1usions _reached therein remain unchanged

.Delete last sentence of. Paragraph II D of Nuclear 'safety Evaludtion
- Dresden. Elements, ‘Subsection 823 and Nuclear Safety Evaluation-Yankee S
' Fuel Elements, Subpart 823 _ = :

Answer Change "will be" to "are"




¥

" Reference:
Comment:

_Answer:

Reference: .

. Comment:
Answer:

Reference:

Comment: :

uf_;Answer-

" Reference:

.. Comment :
'Answer

Reference: .

- Comment:

Answer :
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;Subparagraph 824 2. 8 Machine Ingot

AWhat assures safety of turnings before loading into one liter container?

_Change Subpart 824.2.8 to.read:

"Ingots are machined one at a time. Chlps and turnings are trans-
ferred to one liter container affer each machining pass. Each
machining pass removes less than 350 grams U-235.

Subparagraph 825.1.2

Replace drawing mumber "B 2098" with B 304236.

Subsection 826 Naval'Products:Rolling Area

) Delete since thlS is 1ncluded in Spec1a1 Nuclear Material L1cense

SNM-368

ADelete Subparts 826 1 and 826 2..

Subparagraph 912 2, Storage in Permanent Storage Containers

What admlnlstrative control 1s appllcable to safe cross sect10na1 area’

Instructions carrled on the criticality 31gn applicable to the equ1pments

;ZAlso, above dlscuss1on on Section 800 is applicable.

Subpart 913. 3 Wet and Dry Compounds and Solutlons

Subpart 915.3, Bottle, Jar, Cans and’ Bay Carts
. How is the actual material den51ty known?

A , SRR
-Uranium solutions processed w1thin the sc0pe of this license have uranium .

concentrations no greater than that of U02F

'“Uranium compounds processed w1th1n the scope of this 11cense have bulk

- .not more than 4 grams U/cc.' Refer to’ Figure 309-XXIV

" Reference:

. Gomment:

"'yAnswer

.zj'heference;
:Comment:'

Answer:

‘Table 92l-I, Page 3 ofgS,':..

densities not greater than that of UO; powder which has a bulk" density

i-Check equipment’locationslsﬁl-L-QjA and B:are'in Bay XVI. ‘jf“

Change table accordingly. o

.Subpart 922 2

Why'is the 2'" deep tray-safe?"‘-

éhange last paragraph to read: "Other materials for calcining or further
processing may be loaded into trays or into safe- geometry containers, for

.example high deénsity oxide may -be -reduced: ‘in den31ty by calclnation. This'{i
is done by loading ‘into trays. that “do’ not exceed 2" depth or 8"w1dth for

insertion into the calcining furnace. .The cross sectional- area of a-

fﬁ? calciner tray (2"x8") is less than that of a 5" diameter cylinder.',-jfz
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" . Reference: ‘Subpart 922.9.3

Comment:‘ Check interaction calculation. A 5" diameter stand pipe was not
included as a replacement for a funnel. Also, the stand pipe is not
shown on Sketch 922.9-I and II. . - '

Answer: The stand pipe is 5" diameter x 18" long and is placed where the funnel
was located outside the hood as shown on Sketch 922.9-I and II. The
interaction calculations have been modified to include the effects of
the funnel or stand pipe. The result and maximum total solid angle is
.less than 3.2 steradians and occurs at the centermost 4' diameter col-

"umn for which the allowable solid angle,is greater than 3.2 steradians.

Reference: Subpart 922.14-V, Interaction Calculations

Comment: - Page 3, Calculation‘#S,—’L= .84 steradians was not included in Table
922.14-11. - T ‘ d '

- Answer: The effects of the storage bunker have been calculated. Change '"2.36"
* 'to "2.62" in second paragraph on page 3 of 3 of subparagraph 922.14.3.6.
- Increase the totals by 0.26 steradians in the Solid Angle Summarization,
Table 922.14-II. -

‘Reference:- Subparts 922.16, 922. 17, 922,18 and 922. 19 T e
:_Commenti Justlfy nuclear safety after cuttlng is completed S .-
Answer: The "unit" referred to is a- reJected or scrap fuel element. As each o

: plece 'is cut off it is- immediately removed to storage. .Since the "units'.. ..
themselves are subcritlcal, pieces removed from the "whole unit" are ‘also.

subcrltical . y o . - A . 2 o 1

Reference: 4Subpart 923 2, Tray Dissolver System

'Comment:' ' Where is assay tank 1 D 37 ',

"Answer: This was a typographical error. Change the last sentence,:second para-
: graph, .subpart 923.2.1 to read, 'When Tank 1 D-36 is filled, the solution.
- is transferred to the assay tanks 1 -D- 34A through G or 3 D- 12 "

- Referencer Sketch 923 2-11

"~ Comment: Show the 1%" diameter overflow line 1f it in fact, is there and include
:  in the nuclear. safety evaluation.. ’ : : :

" Answer: The overflow 1ine connects to the Fume Scrubber 2-X 1 sump 5" from plenum.
' - ‘It discharges to a 5" diameter overflow bottle by the . 1-L-3A hood. Change :
- " "return 'to the tray 1J5" in the fourth sentence of first paragraph of sub-’
: " - part 923.2.4 to "which discharges to. the 5" diameter overflow bottle by
-~ the: 1L3A Hood" B} , . . .

, Add to second paragraph of subpart 923,2. 4 ‘"The ‘intersection of the sump
and overflow pipe has an effective diameter of 3.6". determined by the
. ++ technique .of page 20 TID- 7016 Rev. 1 and is -safe as per ‘Table -III, TID-'
7016 Rev. 1. - , _ el N . :




Reference:

- Comment ;

Answer:

s | E Page 11 of 22

Subpart 925.7,"ﬁuc1ear Safety Evaluation’

" Justify Keff = ,65. As used in K-1019, Rev. 5, Keff = .65 applies
to 350 grams U-235. d

Refer to page 2 of 2, Nuclear Safety Evaluation - Large Tray Dlssolver

Subpart 923 7.

Change # 7, Allowable Interaction, to read

Under normal conditions, the most reactive case ‘oceurs w1th a
16" ¢ x 4" high cylinder (see Nuclear Safety Evaluation- Tray
Dissolver, Subpart 923.2). The actual volume 6f a 16" @ x 4"
high cyllnder is ’ : T

v = 13. 2 11ters S ’ . R : -
Ihe'charge of SNM is 1 kg U-235 so the actual density is
pa=1ke U235 o 0256 kg U-23S/iiter
- 13.2 liters

'The effectlve multiplicatlon factor will be calculated
" -‘using the technlque set forth in K-1380, Part I.

The corresPondlng moderatlon ratlo is

H/U-235.= 350 o o Fig- I 4
.then ™. -7 Gl e ' . - .
:.—nf 1-785- - C ’ R Fig. I 5- LS e
Bz (fast) = .043 + .011 =".054 cm? " Fig. 1-6 -
5 .37 CoL . .. Fig. I-7 :
(thermal) = .083 + .0135 = .0965 cm?  Fig. I-8
"Ut .+897 . [ Fig. I-9

"Keff,? nfoUt.=_.592u;
The allcwable interaction is -

A= 9~ 10K 3.08 steradians.f



- Comment: -

Reference:

Comment : -

- ‘Answer:

Reference:

Comment:
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.Subpart 924.2.2, Equlpment and Nuclear Safety,

Plckle Liquor System

Second'paragraph - some words were omitted during typing.,:

Change last sentence, second paragraph to read:’
"The 55 gallon pickle liquor batch plus the required neutral-
izing volume of chemicals will excegd half the volume of the
tank " :

Subpart 924.6.1, General

What happened to pump 1-P- 6? It ‘used to be a multipurpose ‘pump

. with a "pigtail on discharge to prevent erroneously pumping to
‘wrong tank, Is it st111 used that way° .

' Answer:

Pump 1 P-6 is now used between ‘the 1-D- 12 raw llquor tank and
1-D-41" extraction feed tank Pump  3-P-4 is used between the
1-D-6A strip acid tank and '1-D-28 aluminum nitrate makeup tank.

_ As stated the 1-D-6A was originally a strip acid tank ‘but is

. Reference:

" Comment :

" Answer:

.. References

~ Answer:

currently used as the aluminum nitrate storage tank Change.

i"Pump l" in second paragraph to "Pump 3-P~ 4"

,:Subpart 926.2 . e

Are there three pages or only two? Change page numbers or prov1de

';page three.

Page 3 of 3 as issued 10/31/68 ls attached

*Subparts 926. 4 ADU Precipltators and

926 12 ADU Precipltatlon Tanks

. : 4 Y
There used to be .in-line filters. Have they been removed? If so,

. why . cannot solids carry over to 1-p= 24 A and B?

There is no line fllter from the 1-D-19's to the 1 D 24's. There -

- is a line between the 1-D-20's and the 1-D- 24'8, and ‘the pollshlng

.y .filter l-F 15 is in that 11ne. C A T

-

. .Add to second paragraph Subpart 926. 4

"The filtrate is directed through a 4" diameter x 13 1/8" pollshing
filter 1-F-15 to the filtrate tanks 1- D-24 A and. B or is collected
in4 liter flasks and transferred to eleven liter bottles " '




pheny S CORPORATION i PAGE 3 OF 3
LICENSE:.  SNM-777, cket: 70-820 """w—*f‘”'“"‘ 1
SECTION: 900 - RECOVERY OPERATION - ) RS APP-’TO"“d
. ]Subsection: 920 - Processing RURAPI L SR ¥
o Subpart:. 926 - End Product Lo e e tssueD OCTOBER 31, 1968
ST T . 926, 2 - OK Liquor Evaporatlon System H _ T
. .. . SR . ! SUPERSEDES . NEW
2 '3:: Operating Controls (continuedj" ' T
- 3. 3 During startup, . the shell side condensate will be drained into
- _ a-4" diameter sample container and checked for acidity (to
-,indicate any possible 1eak into the shell side)
3.4 Immedlately after turning steaﬂyoff in shutdowu, the drain
: valve from the shell side will be opened. ) :
—~
Ny -




Reference:

Comment:

Answer:
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Subpart 92@.13.2; NuclearuSafety

Use of Figure 22, TID-7016 is not conservative at allowable units’
less than 18. This ‘can be demonstrated by graphing the experimental
data for arrays of either metal units or solution units. Suggest

us;mg an_other interaction technlque.
’ ®

A replot of the data confifms your comment, The interaction effects
have been calculated using the solid angle method.

Change Subpart 926 13. 2, Nuclear Safety, to read:

"Nuclear safety is prov1ded by having the SNM in a. bottle or
funnel with a volume not exceeding one gallon. Thls is a safe
.volume as shown on Table 309-I. Only one funnel may be in
‘transit at any one time. . Therefore there will be a maximum
".of one funnel in each of. the drying ovens, one funnel in
transit and one funnel and one bottle in the unloading hood.
"Individual funnels will be on 16" centers and the funnel’ and
bottle in the 1-L-16B unloading hood are on 10" centers. The
solid angle subtended by the.centermost funnel in the 1-H-8
‘drylng oven is approx1mately 1 steradlan. ' :

- ~Add new -"Nuclear Safety Evaluatlon ADU Drylng and Unloading
B Subpart 926 13, . . .
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I. Description
A. The funnel in the 1-H-8 Gven is the centermost unit.
B. Each station will have one 10" dlameter x 4" high filter funnel or

‘one six inch diameter by 10" high one gallon bottle in. it.
C. Material will be highly enriched ADU.'

- II. Assumptlons
A. Ind1vidua1 fllter funnels are safe as per Table XV, K- 1019 Rev. S.
B. One gallon bottles are safe as per Table 309-I. .
C. Keff will be determined using Figure 4, K-1317.
III. Keff Value |
The Reff of a f11ter funnel in the 1-H 8 oven will be approx1mate1y 0. 6
diameter = 10" helght = 4" - ' ;.3- o '23 :';f - {;i,.% o
/\= height = 0.4
. diameter
From -Figure 4, K-1317
‘Keff = 0.6
o Iv.. Interacéion Caleulations
- ,A.A Contribution from funnel in 1 H- 1 -
‘diameter = 10" 1enght = 4" -L/2 2" height = 21"
L/2 . S o

"h = .095
1094'

'1tén 9
' sin @

. -9 ‘ I P
=1 = h --sin® é'f087AseeraQiens

B. Contribution from funnel in'l-Heﬁuj' L _'f:_e'npffff n£i.*;fé%;ffjﬁﬁ

‘Same as for 1%H¥1 . - - . .
' LICENSE: VSNMr777 Docket 7o szo

- .Jﬁ-z_ﬁ‘;687.spefa41ans

SECTION: ”900 Subpart 926 13

C. Contribution. from I'in 1-L-168 S
ontrt ution fromvfuene in 1-L §4 Nucleathafety Evaluatlon.

1 = "oy ‘= on = nwooo o N T e
d ;OA"L/Z =2 =5 ppe of |

oo o Lf2 o ol s | APPROVED:
. tan © = S TR *
'.'Sin 0 :

won
L]
(W]
o

ISSUED:

Lo R - S A S i
L L.lngT Roosin'@ =013 steradians . - .| SUPERSEDES: ., New '
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Iv. Interactlon Calculatlons (contlnued)

D.

Contrlbutlon from one gallon bottle in bottom of 1- L 16B

n

d = .6", L 10", L/z =_5ll’ h = 66" .-
L2

h =0.76
. .075

tan O
sin ©

2 ) .

g = h ‘sin 8 = .013 stgradian;

oo

Contribution from funnel in 1-L-16A_
d'=10", L/2 = 2", h = 32"
L/2

“h = .063
.062

tan 8
"sin ©
2

oo ll-

Ns = h sin 6 = .O;? sger§§1ﬁn§‘.

:Contribution from funnel in:l-L;160>'

d'=10", 1/2 = 2", h = 11" -

L/2 .
h = .182
.179

wtan e
sin 8 A
fLg= h sin @ = -326. e

ST LR

Contrlbutlon from 1 D 19 s 4 ‘
d =5, 1< 8' = 96", L/2 = 48', h = 8.5' = 102"

_ - L2
tan'@ = h = .47 A C.
sin 8 = .425 . e

e . 2d. L e e

‘fL(1 unit) = h sin @ = 0416 .j_' T e

.Since 3 pre ipitators -

.fL7 4(1 unit) = .125. Steradlans . 'LICENSE SNM-777 Docket 70- 820

-SECTIOV 900 Subpart' 926 13

Nuclear Saf y Evaluat1onv

1 Page  . of‘

.| APPROVED:

ISSUED: - * "

'SUPERSEDES: = New .:. * . "
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“ IV. Interaction Calcglations_(continugd)

. He

T di=5", L

NNy g 10 stersdtans

.Contribution from Overhead Tanks’

]

60' = 720", L/2 = 360", h ~15' = 180"

L2
.. tan 6= h = 2
~sin 6 = ,895

] : 2 d

(1 tank) = h sin 8 = .05 -

Since 6 tanks
..42.8'% 6 x_/1L(1 tank) = .3 steradians
antfibution from othér.surrogndipg'eQuipmént.

All other equipment is greéter'than-iS féet away and are either one-
gallon bottles, 11" liter bottles or similar small shapes or volumes.
‘Therefore, their interaction effects are considered negligible and are

ﬁeglec;éd.

. Total Interaction

:Allbwable_Inﬁerégtion ; . -:*f ?{ I L

. _ALp = 9-10K = 9-6.0 = 3 steradians _

| LICENSE: SNM-777 Docket: 70-820 °

SECTION: 900 Subpart: 926.13 -

Nuclear Safety Evaluation

'-Péget of -

©w%7.. +; - | APPROVED:

IéSﬁED:

" SUPERSEDES: " New.




.Reference:

AComment:

. Answer:

22
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'Subpart 926 15

1-H-4B is in the same spot as the former 1-H-6, but the
interaction calculation has not been changed accordlngly.

The referenced calculations have been corrected. Change
"0.82 steradians' to '"1.06 steradians' in Subpart 926 15.

Replace "Interactlon Calculatlons-Muffle Furnace 1 H-4"
dated 10/31/68 with the following "Interactlon Calculations

. = Muffle Furnace 1-H-4",




IL.

III.

A

. : !{; 1-H-4A Centermost‘qut_ .

MY oW >

Assumptions

'. 2;:'Contribution from 1 J-ii'

Page 18 of 22

Deshription
. Both the 1-H-4A and the 1-H-4B will be evaluated as the centermost unlt.
. Each furnace will hold one muffle box.
~ Muffle boxes are 9'"x9'"x20" long or 9" dlameter x 20" long.
. Each muffle box will hold two trays, one above the other.

Trays will be no larger than 8%"x15 5/8"x1%".

&

A, The end cross sectional area of the trays are equlvalent to or less than

that of a 6" diameter circle.
B.. A 6" diameter cylinder 17.6" long is safe as per Table XV K-1019 Rev. 5.
C. Keff will be determined using Flgure 4, K-1317.

Keff-Value ,
The Reff of the two trays will be approxlmately 0.68. -
: ~ height 17.6" ' o

" diameter = 6", h = 17.6", )\dlameter 6" = 2.94

From Figure 4, K-1317 . § ’

~Keff = 0.68
Interaétihh Calculations
i}f Contribution from 17H-43

= 6", L18", L/2 = 9",-h = 16" + 3" = 19"

.I_‘LZ_ gll
tan 0 ="h = I8 = 474
sin 0 = ,431

24 12m

——

} ‘n'Al = fh- sin é = 19" '(.475) = .3 éféra&iahs_

= 6". L 116", L/2 8" : h“= 58". ' Ai : o :'_,:fi
- can © '= L}/{‘l - -_278—- -‘-1 0 LICENSE: SNM-777 Docket:.70-820
'sin @ = '7'_°7~ L . " | SECTION: 900 .Subpart: 926.15 .
, A T B ."12 ' S _Interaction Calculations
‘;JlAz'g -"n sin 0 = 58" ( 707) < _Muffle Furnace. l-H-é
" ,146 steradidns - I _‘. ‘Page of
APPROVED:
ISSUED

SUPERSEDES October 31 1968




© 5. Total Interaction

- 1-H-4B Centermost Unit

- 3. Contrlbutlon from 1-D- 34 A, B and C

Page 19 of 22

" Interaction Calculations (continued)

3. Contribution from 1-D-34 A, B and C E

= 5", L = 132", L/2 = 66", h = 71,5"
-« L2
tan 6 = h = ,922
sin @ = .678
. 24d : S :
a3 = h sin @ = .095 .

Siﬁce 3 tanks, _
_JfLA3 (totel) =3 x;flA3 = 3 x .,095 = .284'seeredians
4, Contribution from other surroundiqg equipment.
All ofher equ1pmen£ is greater'tﬁan 10 feet away and'eleﬁer one¥ )
gallon bottles, 11 liter bottles or similar small shapes or volumes.

_Therefore, their interaction effects are- con51dered negliglble and ‘;
neglected : : : '

Ay .(total)'sé.ﬂAl tlLapt J?—;;g = 1.03 'stéfaéééns .

1:~'¢ontfibutipn'from 1-H-4A
Same as IV.A.l
./‘ L ﬁl =ﬂA1 = .3 éteradiar_xs'

2. 'Centfibu;ion from 1-J-1

d'= 6", L = 108", L2 - 54", m o= T0OM T
L/2
tan G ="h = .54 R, L Ce

: ._flﬁz h " sin 9 = 0594 étere&ians

1ICENSE: SNM-777 Docket 70-820 "

= BN = n n = 1] - ‘ SECfIO\I“ 90'0-‘ 'S'ubp.a“rt.' 9.2.6 1.5 .
> L 132%, L/2 6 h 37 5 . _Interaction Calculatlons -
L/2 s . "-. . Muffle Furnace 1-H-4 -
tan 6 =~ h = 1.76 - B ‘ " of -
sin © = .8695 , e Page o
» e . 2 d

' APpkovED:'

. f}B3.é h e;n»e = .696 ste;ed;ane E
’ B ISSUED°

e T ST R fi;‘;:e“'SUPERSEDEs October 31, 1968 S




rage _2U or <«

4, Contribution'fro@ otHer surrounding equipment. .
‘Same as IV.A.4 |

. 5. Total Interaction

~fZB(teta1) =2f’_fLBlv+,/2B2 4-,/135 = 1.0%5 sterédians

. -C. Allowable Interaction

. _Jl.allowablé = 9-10K = 9-6.8 = 2.2 steradians

.. .
LICENSE: SNM-777 Dockat-70-820 -
SECTION: 900 Subpart: 926.15
Interaction Calculations.
.-Muffle Furnace 1-H-4.
Page ~ of
APPROVED:
: 'ISSUED: =
- 'SUPERSEDES:" October 31; 1968 - " .
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Comment ;.
:.Answer:
Referencé:
Comment:'

‘Answer:

Reference:

" .Comment’:

* Answver:
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Subpart 932.3, Equ1pment and Nuclear Safety

What is..the admlnlstratlve control of 350 grams U- 2357

Lab chemist maintains an 1nventory log. -

L

Sketch 935-I.
What i§ identification numbef of the new'scale?

The new scale is the charge makeué scale 1-W-1. Add .Subpart’
935.1 as issued 10/31/68 .to your manual. This was apparently

.1nadvertant1y omitted.

Subpart 935.1_

Where is Scale 1-W-1 for which interaction .calculations were made?

See aboVéAanswgr for SketgthBS-i.




(:uu.‘uttnl'l.d'i\i;' | raot - - -

Only one nuclearly safe container at a tlme w111 be welghed on.
this scale. The nuclear safety of these contaxners is shown 1n

';>Subpart 913.4 o R T T e

When used next to the 1 L-17 Hood the s011d an°1e subtended by

.the unit on the scale is approy1mate1y 1,2 steradlans.
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Reference:

- Amendment 51 to Special Nuclear
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-New'SubsectionA827

The'new.subsection'827 will describe the proceésing of Pu0,-U0, rods
and elements as approved by Amendment 51 to Special Nuclear Maferial
License SNM-777 dated Novembér 25, 1964.

Subpart 104.2

The snecial nuclear material possession limit includes 10 kg Pu.-con- °

tained in zirconium clad Pu0,-UO, pellets. This is as approved by
ﬁaterial License SNM-777 dated

November 25, 1964. :

Subpart 309

Replace Tables 309~ I and 309-II with attached revised tables and

. associated Nuclear.Safety Evaluations. Add Figures 309-XXIV through

. 309-XXVIII and their associated Nuclear Safety Evaluations.

These are included to reflect AEC comment on den31ty/moderator rela-

tionshlp,




“afe Limits for Individual Unit
as rletal, Compound and Solution Sys.ems

Safe Uranium Limits

éafe éonﬁroi Parameter ' Metal Systems ~ Compound Systems Solution Systems
Mass - . - 10 kgs. U-235 350 gms. U-235 350 gus. U-235
;Q&Iindef Diameeer~ 2.7 inches 5.0 inches VS.O'incﬂes
“Croes'Sectional Area 5.725 sq. ieches 19.64 sq. inches' 19.64 sq;:inehes
iVbiume AA- - | 1.0 liter . :4.8 Jiters 4:8’1iters
Sleb.Thickﬁess- : 0.5 inches 1;5'ieehes | 1.5 inches

Appllcable Condltlon

1}

-2
.'3- K

Any U- 235 enrlchment
Full water reflectlon

‘For metal:.

- _'a)  Solid metal pieces with no re-entrant holes.

b) Smallest individual piece is 4 kg U.

""c) - Densities up to and includlng full dens1ty

For compounds.

'_a) Total U density vs. H/U ratlo is not greater

" "than that of U0, as per Figure 309-XXIV.

' b) Bulk density up to- and including 4 kg U/liter.
" For solutions:

.- e
. . ot .

a) - Total U density vs. H/U ratio is not. greater
. . -than that of UO,F, as per Figure 309-XXIV.
b) Densities not exceeding 3. 2 kg/liter. -

Data from:

a) Metal - Figures 1-4, TID-7016, Rev. 1.

- b) ' Compounds - Figures .309-XXV thru XXVIII.

;7 ‘Nuclear Safety Evaluation, 4.8 liter sphere.

' c) Solutions - Figures 1-4, TID 7016 Rev. 1

SNM-33, Docket 70-36 -
LICENSE: SNM-777, Docket 70-820 .

| SECTTON: 300, Subpart 309 -

Table 309-I, Safe Limits for

| Metal, UO, & Solution Systems’
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SNM-777, Docket: 70-820

SECTION: 300 Subpart: 309 ~T

+HI-HS
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Nuclear Safety Evaluation-Keeg's of

H-14
+1-1

H 444 4
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H-t
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4.8 liter UO, Sphere
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Uranium Density vs. H/U Ratio -

I.

1L,

General

Nuclear criticality safety parameters are a function of uranium den51ty

and

the degree of moderation of neutrons within the uranium system.

Unléss specifically stated otherwise, hydroger in water is the most effi-

'c1ent moderator for which nuclear. safety parameters have been established.
" The
atoms (:

deﬁree of moderation is measured by the ratio of the hydrogen to uranium
) of the system considered. Generall throughout the literature, the
y y

U-235 isotope is used as.the reference for defining the density and modera-
tion effects; however individual publications are usually confined to one
enrichment level and use of U-235 as the reference is convenient. At the °
Commercial Products Division plants, uranium of all enrichments is processed

.To standardize nuclear safety parameters, it is more ‘convenient to work in
‘terms of total .uranium as it applies to density and degree of moderation;

therefore, unless specifically stated otherwxse, total uranium will be used .

‘H/U

- in all dlscussions and data. involved in the relationshlp between dens1ty and

ratio.

.Ihterial Types

.'The
) faITs into four phy51ca1 categories-

types of material processed at Commerc1al Products DlViSlon facilities

" Solutions

‘U Metal and compound water mixtures

.U Metal

. The

and’

are

.:Uranium Metal '.Li-fw,;f S : .
‘Uranium Compounds e PRI
- Uranium Solutions R DS e

i alloys ‘with aluminum, zirconium and stainless steel

relationship of uranium density and H/U ‘ratio for water mixtures of metal

compounds dnd solution is shown on Figure 1. Based on this figure, there
three standard curves for uranium density and H/U ratio.. These dre for:

"Uranium Compounds

- The denSity vs. H/U relationship of UOZ is the maximum for uranium compounds'f

- processed by CPD.
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Uranium Compounds (continued)

Water mixtures of uranium compounds .are subject to the most variation

of the den51ty and H/U relationship which is caused by the variation

'_of the maximum theoretical density of the individual compounds and
weight fraction of uranium in the compound. The ‘typical compounds

processed by CPD are UO,, U308 UF,, UOZF U0, , and ADU (ammonium
diuranate). Of these UO, has the maximum den31ty for a given H/U
level. This is illustrated on Figure 1 and Table-l. For purposes
of establishing standard nuclear criticality safety parameters for.
compounds, the total uranium density vs. H/U relationship for U0, is

" established as the upper limit for which such standards are applicable.'

‘The maximum theoretical den51ty has been used to develop the data of

Table 1 and Figure 1. These maximum densities can -be achieved only by
special ceramic processing such as the process of making U0, pellets

- from U0 powder. These densities are not possible from the chemical

- Uranium Solutions )

process”of converting UF, to U0, or recovery of uranium-from scrap

‘and residues; these processes result in-a UO, powder having a maximum

bulk density of 4 kg U/liter correSponding to an H/U of 4. Accordingly,
standards for compounds in homogeneous form are applicable to this
level., Standards for compounds having bulk densities in excess of &4 kg

_‘U/11ter are applicable to densities up to the theoret1ca1 max1mum

There may be a sllght increase ‘in den51ty when water is’ added to a dry

powder, This effect is included in’ the maximum den31ty 11m1t spec1f1ed

abové.

The densrty vs. H/U relationship for UO,Fy solutions is the maximum for

" uranium solutions processed at CPD.

Historically, vo, F, solutions have been ‘used in experimental measurements
of critical parafieters because it permitted the highest concentration-and
lowest non-fissioning. absorption cross section of solutions generally pro-
cessed,” A review of solutions processed at CPD confirms this;" ‘the most
typical solution being -uranyl nitrate. These data are also illustrated -

in Figure 1 and Table 1.

For purposes of establishing standard nuclear criticality safety parameters
for solutions the density vs. H/U relationship of:UO,F "solutions 'is- es-.
tablished as the upper limit for which the standards w111 be applicable.
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D.

Uranium Metal.

ﬁIhe relationship of metal density versus H/U shown on-Figure 1 is that
~obtained from Figures 1 through 4 of TID-7016, Rev. 0.  This is the

maximum possible density for any form of uranium. Safe parameter stand-
ards for uranium metal are based on this relatlonshlp.

Alloys

The effect of the relationship of uranium density to H/U ratio-for alioys

“has been included in the special calculations (NDEO 1050) performed for

the alloys. Safe parameters are reported as a functlon of the U-23S con-~
tent of the alloy. :

I1I. Deve10pment of the Density vs. H/U Ratio

A,

' The data plotted on Figure 1 and calculated by the above’ formula is .

ffrom the data of Flgures 1 through 4 TID 7016 Rev. 1;‘2.“:

Compounds and Water Mixtures

‘The relationship for uranium compounds and water mixture is based on the
. maximum theoretical density of the compound and the volume additive mix-

tures of the compound with water. : Spec1f1ca11y H/U ratlos were. calculated

.from the formula

"2 atom H - - '"uweight'U‘

H _ ‘Weight H,0 x  mole H,0 x 238 mole U °
U weight H,0 . T atom U
- 18 “moles Hy0 X Yerght U x ; mole U

‘ﬁeight.ﬁzo ;' }
= 26 45 ( weight U ) ‘-

tabulated on Table 1.

"Metal Water Mixtures

The relatlonshlp for uranium metal and water mixtures has been obtalned

.. “—SNMFT3; DoekEE 70735
LICENSE: SNM-777, Docket 70-820

SECTION 300 Figure 309-XXIV :

Nuclear Safety Evaluation,

'Den51ty vs. H/U Ratlo

.ﬂPage 3 of 4

. APPROVED:

e i 1ssuEp:

_SUPERSEDES: New



— e e

Solutions

The data for. solutlons has been obtained from F1gure 1 K-1019, Sth
Revision, .

. In examining Figure 1 it can be ‘seen that all of the curves converge

into a single curve at an H/U ratio of approximately 20 and a density
of approximately 1. This single curve follows that of the solution
curve for H/U ratios in excess of 20. Unless specifically stated

 otherwise, safe parameters for all systems with H/U ratios greater

than 20 w111 therefore follow those of solutlons.
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TABLE 1

UOZH-'

UF,,

. 2.46..'.

9.66(1)’i

9.24

8.69

8.16 -

7,06
. 5.59 . .

" 3.92

"2.08

1.16 -

‘5;07(l)

4,99

4,80

. 4,64
:?4;26;‘5 s
BER A
Ciaee
'*;-:2;60 :
L4

-::1,04::.'

o585
479

Ko

,.‘-

4;95(1)
484
h.64
4.50

© 415

2,82

1.98 -

7A1.72;i:.
1.04.‘w
68
582

L4770

.25

3.6 .

Density, grams U/cc:

- UOpF, Solid  ".UOsF) Splutioﬁ(z)

2,00 .

R WARE

1.6

AW
1.0

Las i

1(U02) (NO3) @ N/U-235-= 2.86
93%.Enriched + =~ :

g 0 Density

58 | .387

93 L 247
186 135

279 S .092.

- (1) Based on maximum theoretical
. density of compound reported
by Katz & Rabinowitch, The
Chemistry of Uranium, First
o Edition.
“ 7 (2) Figure 1, K-1019, 5th Rev.
. % Figure 2.5 NDEO-1050




. KeE.

SEMI-LOUGARITHMIT
XKEUFPFEL O KS3ER CO.

2-1 2Pty

wastia w84, T

LI
.

s o aegf S A e
- I . /(_/é&ﬂ.& /.
v % . :' _ : . A .
. \ TForne CRPHIUN (ol CENTRATION .
i ‘ i AToMm.  RATIO
1~ i . . .
: 0l LY
74 N |’ :I A . . .
caannili i leF X ) METAL - WATER
v - lmllr
A
\ W, ﬂg - . . . .
3 | @ el - Weren
% \ .. ) _ . :
NEEE ' v
[{{H
NE |
RNaEE: | L

* . —

9

FLom Fr6 =2, T1D 2006, XV l)

e O, B Soesp fwaTer

hd .
. WaTrer

7 g3% Ece..
A po, £ Seevrrons . firen
w oy §T Rev.

(]
—_—
o0

P . 3 A/ . .. ,.. .
.uo;(x/a,.) "'@Z"ﬁ? 2.8¢ |

S H T N I hﬂ} .
Na=nn | i
E Lol ! ﬂ,

il
' i i1
T 1) EE
™~ Al { ey
Ml Ii /
¢ \1 fn
H] i { llﬂ "
TN ils
T i
50 by 'f 1 X it
A AHTE *“ft) an I i
Befe | 4 t
A “ i )
SN N i
i
y. I A
& N mREe h.,L
% m Z i .]:‘"‘:4 4 d
i , ; AL
} k.‘-"h t
! by
ll JIl . m H
{ 1 1
f il i ] f “ At
; TN
Al 4 1
- /] ! ““H
[
! I
Hill} 11




(""\‘ N .Y K E SEML.LOGARITHMIC 359-71G | w— m
e R “""5".:‘35..5:’;332mv.s'.'é'?.'é““""' ‘ . . .
) . ~ R ‘ . : w . o o o o w — ’ _— : w . ".A. 7] n 0~ = E ;:
. C e s e e A LTI N N R
= T = 4 — . : :
LAl |- . : '
\ /(/6,025 / X [('04//)
,_ i i RN /0 7—/;(‘ 0/2/9/‘//(//!/ é‘/ cenr 7-194'770/\/
) mI .
:5-"’ (17} : . e ; V\.f‘; '
L v .
J 3 o ATom . RaTve
Ny \
\ oy : - : .
: T 10T 1 v 'CJOL A, .S'oc,/'p/u'/ﬁrc(z". '
N ' .
b NN (/07_ - l«//}»rm
N ! .
Q l i v A "1//;4-775/2_ e .
\ = “:_', |
\ P V UC’L e 'V”J) @ L = aed
- AN : 1] I Rl -
d N S - # 93 % . Ewe,
- TN ] N o )
d = N . T A 00 A ..ch Orsons  FRoM .
§ K09, T Lee, L
Q bt il In ﬂ i
N NAAN JHEH
N i
{1}
N: H4
N
Tt N I
)
D B3R ab) a1 7dYa il Lo 1
Ta g P A -~ q
¢ L RINARRYINS
b3t Y 37 A P R 8LEES




——— e .
MADEINU. B, A,

2 CYCLES X 70 DIVISIONS

F\YZZ KeurPEL & ESSERCO, -

SAFE'P4ASSE5,CKﬂxJuT)

Safe Mass, Homogeneous

Uranium Compound - Water Mixtures'}

.2 3 4 5 6 T
- DensiTy (g WP /nider)

0 = — : == =
0 == ESESSS —— jr Ee—== : =
a— For Density <.93 kg U235/1iter. ==
50 Use Figure 1, TID 7016, Rev. 1. .
.0 CARE)
30 ==
v
P
1/ Va
l/ ¥ podt 4
20 B4 Skl 94
y 4
4 "
/ LA
- ‘ . - =
/ A 7
1 == == ;'L-:— == === = —‘b‘—‘;%-_——?-:—i.—‘ == g Py - . I
LI ; e e e e = Applicable tos i
3 EE Z = ==t 1, All Enrichments.
= ==f 2. Uranium Compound-Water Mixtures
N = defined by Flgure 309-XXIV '
. .
: Data derived from Nuclear Safety Evalu-
. f £ ation for Figures 309-XXV through
{E = 309-xxv111. .
4 / n
f
}
3
T
LICENSE: SNM-33, Docket: 70-36
2 ! - SNM-777, Docket: 70-82(
{ * - S A
SECTION: 300 Subsection: .309
Figure 309-XXV ]
APPROVED : )
. | ISSUED: -
5 e .

* SUPERSEDES: New




DTV
HADEINU, S, A

it TS ATI I T,

(337~ KEUFFEL & ESSER CO,

. 2CYGLES X 70 DIVISIONS

100_Z

. S
- - == -
,Q' = = == Safe Volume, Homogeneous - B : :
= = Uranium Compound - Wateér Mixtures : '
(1) = LA = ==
50 ! =
40 Applicable to:
1. All‘Enrichments.
» 2, Uranium Compound-Water Mixtures
0 defined by Figure 309-XXIV.
Data derived from Nuclear Safety Evalu- |
ation for Figures 309-XXV through
_ 309-XXVIIIL, I
.20 :' .
.— For Density < .93 kg u235/1iter.
Use Figure 2, TID 7016, Rev., 1. i
4"’— N J
1L_____=_. T g i —— ._._?._.A _'_—.,:-.—.._ CEsz= = —rt e freed = e T e
=== S St e ey
=== e S = E = == === == ==
= == = === ——— s
= e ey
. 7 = =
‘o
M 6 XL jj{
W = =: ¥
- - =
3 ? :
V —
u . -
34 = T=s
34 — - E‘L—l 'L L
-3
)
>
a
w
w
< .
' m ..
LICENSE: SNM-33,  Docket: 70-36
2 S SNM-777, ‘'Docket: 70-82
SECTION: 300 Subsection: 309
Figure 309-XXvi = -
- APPROVED: -
Py I ISSUED:
0. -1 2z- 3. 4,6, 5 .6 .7 8. -9 . = -
| C DERSITY (KA 1185 /142 ) - 'SUPERSEDES: New



P T R )
RACEINY, S, A,

L & ESSER CO,
2 CYCLES X 70 DIVISIONS

R°Z " keorr

. S 5. 6 -7
CDENSITY (1. 05/ 1ite

.‘ '.9|.
: ==} Safe Slab Thickness, Homogeneous ==
. : Uranium Compound - Water Mixtures : =
. = ESS=SEs == =S
. =t
4
3
L3, LIS B S SoL i = P Y ) N 3% LY U e X L 1 ot
Applicable to:
1., All Earichments.
2, Uranium Compound-Water Mixtures
.20 defined by F_igure 309-XXIV.
- Data derived from Nuclear ‘Safety Evalu-
_ation for F:.gures 309-XXV through
309-XXVI.LIQ -
10 _ § ;
, === SEE s = = == e e e
E=S=== SEEsgEse s SEEEEE e === =
E=S==sp= z == === EemcEie e e e e e
j‘—‘i 1 =E=E = =aet = =F
P o For Density < .93 kg U235/11ter
Vo Use Figure 4, TID 7016, ‘Rev. 1.- : =
L
2
NN
- b’;
o4 = foATE)
i
9
. 3
.‘- O )
<
—, . . . - . Teme e e N . .
- W - LICENSE: ~ SNM-33, - Docket: 70-36
SR 2 3 SNM-777 Docket: 70-82:
< .
v
o SECTIO‘I' 300 Subsectlon.
S Figure 309-XAvIT |
X L, APPROVED:
T ISSUED:
KR 2 g 7. 8- 19

. SUPERSEDES: -New .



e

ISV LIV RV
HADEINU. S, A

- S S PV IN G 8§ IV
KEUFFEL & ESSER CO,

2 CYCLES X 70 DIVISIONS

Nralc v’

. Safe Cylinder Diameter, _Homqgeheous === == =
Uranium Compound.- Water Mixtures = ==:
;
Applicable to: o
1. All Enrichments. - _ _ :
P 2. Uz_‘énium Compound-Water Mixtures
‘defined by Figure 309-XXIV.
"2 Data derived from Nuc],eat} Safety Evalu-
ation for Figures 309-XXV through
309-XXVIII- )
' A,. For Density < .93 kg U235/11£er.
: - Use Figure 3, TID 7016, Rev. 1. '
/\la—-.—-—-—_—_- = _.;:.: - -—":’:._-—_._;!::r- S . = 1 ,_.__—._—-_-':—.?_-.—:__ ..'r?z—E,_A == .__.2._—--
W ESEREEE e R e e e e e e e e e s =
w- 5 e = = e === ==
-z Sl =t = === =====
S 3 =
. zc ‘E = T =
b 72 B AE
=~ ,
d ¢
T 5 : :
< : REELD
Q.
v
o
Iy
2
a3
ol
I
T :
b LICENSE: SNM-33, Docket: 70-36
g SR SNM-777, Docket: 70-82
' SECTION: 300 Subsection: 309
' Figure 309-XXVIIT
APPROVED :
1 X - ISSUED: _
‘6 ‘1 .2 3 4. & .6 -7 8 '8
N . (. 11238 /l!'f'or\'.

T . SUPERSEDES: New



CRITICAL ANDSAFPE .HoMo GENEOUS wummmlcom-éou'#o = wa CER \OLUMES AMD MASSES AT ALL euém?—lmc;m'

.aH/W‘Bf_ RO \/C( , \/' 6 \/.(') s 5)80) L ’L,a Mc,_5(3) 4) 4)

: . YGR o ’ . ,
..'...(Zc /’Q ) /LHLC'B) ([" 115 ) (L‘+¢ﬁ~5) U. 40253 (_ﬂ_ul.s - EE &fs;) u'l?»f ( A (_gf)

B NS qzo :_si'os Claaa 10.1@' »_:',5.'.7.7l_..g L 4443 Ha_o.:w. Qo.tfo,'. 20,77

oqs _L-a.1.og>.? 4«436@ iy "%,s('; 'f"..sa.fu; Se 7639 33,43
LA 4%706’7‘1 4‘40 .  '_ EACH ﬁ":io.‘ I aam el L 6lse - 217
'5’% PR 6305 1 s onie TS L esa sl wt

oo liael ek %e© ? sa B Tr el Am ot

43 ﬁo | ;OiSS.i{".-?'i.. 6\‘( ‘H‘,!Q s '11;3‘}: - 3,45 1Sy 831 . 374

L)oTE. .3(1 ) \/ ‘-7 ‘*/3 i};ufkg’;‘; rc \;fc,\u;;.«, -4’«'7 -foib*m.;_;ﬁ. fron Table Tk, z_.'g-ég\'z

@3 Vs = 76 \/4 ‘ D o [ueedse s0m-33 pockeT " To3e

T PIUE IR LICENSE | SN~ 177, DOLKET ")o F 2t
(35 M \/¢ :.f', Rt L E<TION ' 200 ém—)ﬂﬁm L2309
Q‘) 45 /VL. TR DATA [OR “FIGS. 304- Y‘Vs{ - XxV1
L s v s | PAee ] oF |
s- Safe :'7;;5 uu wm,,xgean;\‘g’ oo lssuen |
B _ Lo Auper LenEal Nawl

_"_..

NueLeas SAFETY EUNLUAT Trom —
sue sqmm-s K c_ CAH‘!uJ L B Bawe, oo T | AP ReNED




CAIT 1LAL -AND  SAFE Homoewcous ULHNINM ComPounD - WATER. o

- cvz_.mnoz me\ ETCAS AL\D ;swm TH:cz{Mcsscs /?T ALL EA)R..CHMe___m

-

H/M 133 - ‘ Y\a,a DS.

Q;&L_) Lomd i )'"

r?-,b

(cm) |

b omees emess

33,

_. ,'A.:.’):)&_;‘ |
e J""v(w e ) .(\'m')-.

) .. TSJ \<-'() T;) ) . .T;),g - .

o %430 fa.a)-

. . .4-'-;73

.44!55?

K VA P )

| Q..’ﬁq-' | 2,470 A0 5 o, .

BAL 2,30 Tse ST

20,60 .. ).lxo” ‘.1;:%)4

.'-.-‘Ll-}.qo: ‘ O bSo’ 7 23\; 5.26

(D J)

2 \"<. ("““)

«vuofe

TQ_C(M) ‘ -
é\) T 25’%(:.“\/\\«))( IH SIE T

T~ Cavhiid

Sufbscmp'rs N
| 58k

BRE-S

28-’}(c'~\/w) x qu sSF

| ,g'!'b.og
19.1\5 .
R
_..n.- 34 .
;‘i W |
= 139 Y‘< |

7.":,'345'—[&.-

B ﬁaq | . 1
{{, Fk” )/\.)ﬁ'k-g RQQ(ec('O‘\

7‘0(0 G
Rt
"I.a'é: e

Sf. ' ..j S

.3‘.'7@5’
3 ;'ﬁ"ﬂ'o' ,
an
are
}:S-,.d.‘llﬁ’

; l'ﬁﬁf‘

\:m E ll-3>.'.v-.’= 3,94

’ Lag n-.'%,"(;.ﬁ.:. 1,09 R
N s

| ;'l';.Ts '. :_ \374_ . | - 474, o

e .-I.B-So’ . 4-6').

3-1,'7_‘( 13.31; <47eo

Nl\en& rc_ \)u‘u\cb 4'1—2 ab+au-v0 ‘cab‘ﬂ—\ 'llblc EK LA 36'1 |

b)lwxa Tc_ \)u. ucs (m-a oL\T« wb() Lum TuLlc v K LA'J@'L

llee n.s'e‘mM-n_-J NocKeT L10=3¢

JAcENSe L SNM. -m DoeKeT | 10-820

S(cr\m 360, sw pPART 209

. }Juch.m( Sr‘rrcry BUALUA TION) = .

DATA_PoX_F16'S. 3,04 - TFVT) £ YXVUIIL

Pace | OF|

CLARP 96D

 usswen



