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- ABSTRACT -
L
. A properly designed chemical mixing system and facility to

provide efficient mixing from dry chemicals and clean.sforage

of mixed solutions reguired for operafioﬁ'ié of utmost importance.
Consideration must be given to the requirements of present and
‘planned programs and als&-to projected future work loads. The
preéent chemical‘mixing system has been evaluated in terms of
personnel utilization, work projects, supplies, equipment, space,
and overall system design. This evaluation has shown that the

bresent system is totally inadequate.

-

A major redesign of the entire chemical mixing, storage, analysis
and supply system is necessary to ensure that PTD can meet its

present and future commitments.

-Therefore, as a resal£ of this stud&, a.cﬁemical mix system is
prbposed which will effectively uﬁiiize available manpower
and space while employing all presently available delivery/
storage tanks. .The proposal attempts to minimize additional
expenditure of funds and recommends'additional equipment,
space, and manpower to sabtisfy pfocessing chemical solutiéﬁ'“;

volume demands.



INTRODUCTION

A significant increasé iﬁ the film processing ioad for the
.Photographic Technology Division is programmed for the near
future. This study evaluates the present operational chemical
‘mixing system and defines its limitations in terms of the
ability to meet present and programmed chemical supply and

delivery requirements.

-These‘requirements‘include the ability to provide an adequate .
supply of certified chemisﬁry fpr producfion requirements as
well as tﬁe ability to provide special chemical mixes for: |
testing and evaluation. Thé system‘must also be capable of

short~term response to unexpected processing requirements.

Initial evaluation of the preéent chemical mixing system in-
dicated that the delivery/stérage tank system is inadequate to
support full production loads for the existing processors.
Several proposed a&ditional systems have been considered to
add increased capability in PTD. These proposals héve béen
evaluated in terms of overall systemsrrequirements and have
been rejected in favor of the more complete system propecsed in

this report.



This report includes as an integral part of the system, an

expanded chemical'analysis systenm. Chemlcal ana1y31s of the

varlous photographlc solutions is absoluiely necessary if the

high standards of quality are to be malntalned in PTD. This

analy51s area must be located adjacent to the chemical m1x1ng

ares for efficient operation.



DISCUSSION

/

According tg‘the assignedrtask, the following elements ‘were in-

‘corporated into this study .

A. Future processing loads were estimated-
1. Precision Laboratory
2., Motion Picture Laboratory
3. 3Still Laboratory

B. In ferms of the quantities of chemical solutions required
for the estimated production loads, the existing chemical
mixiﬁg system was evaluzted. This evéluation considered
the various machines, replenishment rates, and processes,
and alsc the proposed additioms to the cheﬁicai mixing system.

C. The efficiéncy of the Chemical Mixing Facility was studied
to determine the optimum operation of available eduipment."
This included a2 study of the frequency and volumesiof re- .
quired mixes and considered possible cﬁanges in equipment
and personnel to impfove operation.

D.' The feésibilify of formulation changes to reduce tank |
volume-requireﬁénts.was investigated.

E. The impact of estimated requirements on the supﬁly and
chemical analysis functions was also éonsidered.-

The study has considered present and future requireménts in

terms of the following: |

A. -Space available



1. Suppliésl
2. Mixing a?d storage of solutions .
i:',Cheﬁiéal Analysis
B. Eauipment
1. Chemical Mixers
2. Delivery/storage tanks
| 3; Transfer system

cC. Manpower

1. Suﬁply
2. Mixing ‘
3 Analysis

D. Building construction

1. Chemical mixing present stress area

2. Main beam location
For future requirements, it was assumed that there would be a
50% increase in Earth Resources supﬁorﬁ in the wide film field

with a continuing yearly increase(25%)in general Earth Resources

support for several years. Also considered was‘the additional
supply requirements to support the cartographic function in

| the Metric Laboratory (Bldg; 17). Other faétors takenlinto
account include support for Skylab S190A and S190B photo-
graphic experiments. '

This study'alsb cqnsidered the planned.removal Qf the AC Paper

processor and the possible discontinued usage of ME-24 after



Apollo 17. The conversion of the Kodak Ektachrome RT proces—‘
ser, Mdde1!1411 to the type ¢-22 Ektacoiorrnegative process
was iﬁéiuded,land the addition of three model 1811 processors.
Specifio information about the present system, projected re-
Quireménts, storage capabilities and the proposed system is

contained in the attachments at the end of this report.



CONCLUSIQONS
O " -
fTﬁe photographic material ?rocessing requirements in PTD have
exceeded the capability of the chemicsl mixing and supply system.
to deliver high use chemicsgl solutions to the processors. A
chemical mixing facility ﬁust have the capability to support:
the. photographic processing equipment under. all reasonablé.
operating conditions. The naturé of this support requires that,
once a processor is put into use, the supportiné chemical delivery/
storage uﬁit musf be of sufficient capacity to continuously de-
~liver chemistry to the processof.l A chemical mixing analysis

system must be available to insure that sufficient reserve -

volumes ¢of certified chemical solutions sre mainkained.

Under the present processing requirements, the chemical mixing
and supply capability in PTD is inadeguate. Bstimated increases
in the processing requirements in PTD can not be met without

modifications to the present system.

A11 fOrmulatién changes recommended by Eastman Kodsk have been
implemented. Further chemicai formulation changes designed to_
reduce‘tank volume regquirements do not;appear feasible due to the
wide varieties of photographic materials uéed in PTD. S8ince
sensitized materials are designed'fér use-with-failored chemical

process parameters, it is not possible to predict chemical com-



patibility in future photographic processes. As the state of
the photog;aphic art advances, process parameters are changed,
fahd PTD must maintain sufficient versatility to adapt to these

" changes.

- An efficient chemical mixing support*system consists of a sup-
plj funetion to mainﬁain an adeqﬁate reéerve of bulk chemicals
“and other consumables; a chemical mixing function with an ef-
ficient solution Qelivery/storageltank_systém; and a chemical -
analysis funetion to perform quality control and certification
of every chemical solution mixed. These functions are inter-
dependent, and a failure of any of these functions results in a
breakdown in the entire cheﬁical mixing system. Déficienqies

- in the présent system will result in the total inabilify of the

support functions to provide chemistries to the processing units.

This study of the chemical mixing, analysis, and supply system
requirements has shown that an expanded system and facllity is
required. It has also evaluated several proposed extensions of

the present system.

The proposal to aﬁd 11 new tanks to the area adjoining the Ful-
tion mix room would provide additional EA-5 and C-22 color

chemistries. This system has several shortcomings when viéwed
in terms of the overall chemical mixing faeility. It requires

identical chemical solutions to be stored in two areas and its



area.

location will jeopardize the intégrity of the Fultron system.
In additioh, there is no mixing capability programmed for this

The 11 tank expansion of chemical mixing into hallway 204 will
create maintenance access problems. The tanks proposed are
too amall ana their location wiil not_properly comple#enﬁ the
" present or programmed chemical solution requirementé.l Chemical

mixing units to suppoft this ad&itioﬁal capebility were not
A

proposed and are not presently available.

e



ié totally inadequate and will be corrected. The following

: ! - ‘
recommendations are suggested to insure that future photo-

graphic solution delivery/storage-and.mixing needs are satisfied.

Recommendations for immediate implemeﬁtation

1. Cancel the proposed construction of 22 chemical sﬁorage"
tanks anhd the associated work requirements.

2, Cancel plans to install 11 new tanks in the area adjoining
thé Fﬁltron Mix Reoom,

3.l Cancel.plans to remove wall between Rooms 290, 296; and
ﬁallWay 20k,

4, Cancel installation of 1l new ténks in the proposed ex-
panded Chemical Mix area in Hallway 20k.

5. Reallocate present available space égcording to detailed

- functions in attachment 6-3. | o

6. Reserve areas for silver recovery and Blix Chemical.system
as shown on_attéchment 6-17 | |

7. Purchase and install equipment as specified in attachments
6-9 |

8. Relocate eguipment as specified in attachment 6-10

9. Modify building as specified in attachment 6-12

PRECEDING PAGE BLANEK NOT FlLMmp
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10.

‘11,

Install quick-fill valves in all processors lacking such

valvesS.

Purchase and install b mixers as specified in stbachment
[ .

6-13

Recommendations for near future implementation

Modify building as specified in attachment 6-15
Relocate mixers and pumpé from temporar& to permanent
locations.

Install glass sight gauges on all delivery/storage tanks.

Purchase and install remainder of equipment as specified

in attachment 6-13

Purchase and install three transfer panels including 3

Hasteloy bleach pumps and 19 chemical solution pumps.

Specific mixing and delivery system recbmmendations are

~in gttachment 6-12

Relocate chemistries and delivery lines as specified in

attachment 6-8

Once, the above recommendations have been implemented, the tanks,

should be renumbered in accordance with attachment 5-1 and 5-2

and the proper chemistries assigned in accordance with 5-2.

Each solution's chemical mixer, transfer line and punp,

delivery/storage tank and delivery lines should be numbered

identically.

12



It is recommended that a copy of this proposal be made available
to MSC-eng}neering to insure that adequate electrical energy,

building floor stress load reserve and solution disposal capa-

bility be included in the final plans.

13
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44

Pe_i 2

h-—Determlne if the freguency and volume of required mixes are comensurate with the
operator man hours available now.

5#~Recommend such changes in equipment and personnel as appear necessary for the
efficient operatlon of PID laboratories. .

6-—Analyze the usage: of chemical mixing and storage facilities in order to learn more
-7 efficient application of availsble equipment. This study would include the
- feasibility of formulation changes to reduce tank volume reguirements,



"3 ea.

1 ea.

1 ea.

1 ea.

- 1 ea.

1l ea.

1 ea.

ATTACHMENT 2-1

FROJECTED EQUIPMENT

Kodak Ektachrome RT Processors (EA-5 Color film
process)

Kodak Versamat Film Processor (black and white
file/paper process) |

Simplex Color Paper Processor (Ektaprint R Process)

Kodak Ektachrome RT Processor, model 1411

This processor ié presently in place and has been

converted from EA-5 color film.procéssing con-

'figuration to type C-22 color negative film process-

ing system.

Pako dolor Paper.Processor-conQertedrto‘process'
Ektaprint C Paper. 'The processor.is presently in
Place and is being utilizedrto procass‘Ektaprint'R
paper. It willlﬁe converted to process Ektaprint C
Paper when the Siﬁplex Color paper Procéséor is

installed.

- M

Hi-Speed Processor. )
M -

This processor willuﬁérihstalléd next to the RAM

Processor,

Ektaprint C Processor utilizing the Eastman Kodak
three solution process (BLIX System). This unit

replaces the LUC processor.

16 .



1l ea. : Silver Re;:'overy unit
1 ea., . ‘Ektaprint C BLIX System Delivery Tanks and Re-
covery Units

1 ea. _ Dishwasher to clean chemical analysis glassware.

17 | é



ATTACHMENT 2-2

| PROGRAMMED EQUIPMENT MODIFICATIONS

7

Hi-Speed Processors

a. Jnstall quick fill valves on both Hi-Speed Processors.,
b. Back end of 16-35-T0mm processor to be modified to
facilitate waﬁer presoak of Skylab S190 filﬁ.
¢. Backing removal scrubber installation (contracted)
on l6-35-70mm.processor{ |

Fultron Processor
a. .Bécking removal scrubber installation.
Chemical Mix Delivery/Storage Tanks

8. Install sight gauges on allrtanks.

18



* ATTACHMENT 2~3

CONSOLIDATED LIST OF EXCESS EQUIPMENT
AND DISCONTINUED CHEMICAL REQUIREMENTS -

/

Chemical Mix‘déliyery/storage tanks #43, 44, k5, 46, b7,
and 48 (15 gallon capacity) -- remove and relocate to

Building 17, Room 2030B.
UWC Processor -- section removal after Apollo 17

ME2A Color chemistry -- poséible discontinued use after
Apollo 17 and/or removal .of 4C Processor
Duomat Developer ~- possible discontinued use after he

processor removal . :

c-22 Color Chemistry formulation -- change to replace
81l components with EA-5 Color chemistries except C-22
Color Developer. Formulation change effective only when

utilizing Versamat Model 1411 Processor.

19
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L% ACHMENT

DETATLED TASK KEoi ™

/

t

SKYLAB
8. Photographic Experiment .7 . i pro-

Jected low volume processing -

b. The Hi-Speed 16-35-TOmm 1o . imated to
have a 50% increase in prodac - %3, -
Earth Resources

a. Increased 9.5 inch colexr == - T rotessing

b. Increased 9.5 inch eclor 5z, . .ressing

20 | ) \



ATTACHMENT 3-1

~ PRESENT CHEMICAL DELIVERY/STORAGE TANK NUMBERS,
TYPE SOLUTIONS AND CAPACITIES, RECEIVING UNIT,
AND RECEIVING UNITS LOCATION BY ROOM NUMBER

Gallons

‘Tank ﬂumbér Tank Capacity Type Soluticn ' Recelving Unit Room No.
1 . 1o | Ektaprint R Color Stabi-  Pako Processor 108
- ' o ‘lizer ; ‘
2 - 110 - Ektaprint R Colof_Bleach Pako.Proéessor 108
3 | 110 Ektaprint R Color Stop/ Pako Processor | 108
Hardeﬁer . . |
L 110 . .Ektaprint R Color Devel-  Psko Procéssor 108
'oper |
2l5. - 110 Ektaprint R Color Stop Pako Processor 108
'6 110 Fktaprint R Color ist Pako Processor 108
. Developer
7 . 110 - Ektapriﬁt R Colcr Form Pako Processor | _ ;08
| Fixer 7 |

8 1o  EA-5 Color Bleach Versamat 1811 172G
Additive ‘“' _ ' 168

9 . 110 EA-5 Color Stabilizer Versamat 1811 172G
| | 168

10 ' 110 EA-S Color Fixer = Versamat 1811 172G
| | 168

11 110 ‘EA-5 Color 2nd Stop . Versamat 1811 i72G
168

12 120 . EA-5 Color Bleach Versamat 1811 lfQG
168

21 ' - \



Tank Number

"Gallons
Tank Capacity

-1k
15

o 16
17
.

19
20

21
22

23

2k

110
110
110
110
110
150"

110

150

100
100

- 79.5

150

Type Solution

EA-5 Color Developer
EA-S Color lst Stop

EA-5 Color lst Developer

 EA-5 Color Neutralizer

EA-5 Color Prehardener
ME-I Color Developer

empty
ME-L ColorVStop

Backing Removal
ECO-3 1st Developer

ME-4 Neutralizer

ME-l4 Color Pre-

hardener

22

.Receiving Unit Room No.
Versamat 1811 172G
168
Versamat 1811 172G
168
Versamat 1811 172G
168
Versamat 1811 172G
- 168
Versamat 1811 172G
| 168
Houston 70mm 187
Processor
RAM Processor 187
RAM Processor 187
Hbuéton B/W 16mm 187
neg-pos
Houston 70mm 187
Hi-Speed 35mm Proc. 187
RAM Processor 187
RAM Processor 187
RAM Processor | 187
Houston 70mm : 187
RAM Processor 187
Houstqn 7O0mm 187
RAM Processor 187



Gallons

Tank Number Tank Capacity Type Solution 'Receiving Unit Room No.

25 - 150

26

27

28
29

30

31

32
33
34

150

150
150
150
250

250
250

250

100

B/W Fixer

ME-4 Color lst

Developer

Ducmat B/W Developér
Himatic Stop

Himatice Pixer

ME~2A Color Developer
Starter

ME-2A.Coior 1lst
Devéloper Starter
empty

empty

ME-24 and ME-4 Color

Stabilizer

23

Houston B/W 16mm 187

‘neg-pos

Hi-Speed Processor

Versamat 11C-M

Reversal Processor

‘Pray/Sinks

Log-E Processor
Hbuston TOmm
Processor

RAM Processdr
La Processor
ha Proceséor

La Pfocessor

'Hi-Speed Processor

Hi-Speed Processor

Hi-Speed Processor

Hi-Speed Processor

Houston TOmm.

Processor

RAM Processor

Hi-Speed Processor

187
172-L
187
108R

187
177
191

187

187
190
190
190
187

187

187
187

87

187
187



Gallons

Tank Number Tank Capacity
35 100 J
36 " 100
37. 100
38 120
39 110
4o 100
b1 100
L2 100
L3 15
My 15
45 15
46 15
L7 15
: 48 15
kg 50

Type Solution

ME-2A Color lst Developer

empty

ME-25 Color Developer
empty
ME-2A and ME-l Color
Fixer

R

ME-24 snd ME-4 Color

Bleach

ME-28 Color lst and
204 Step

ME-2A& Color Hardener-
Internegative

Lithc A Developer
Starfix B/W Fixer
ANSCO Color Stop/
Hardener

empty

Litho B Developer

. D-19 B/W Developer

2k

Receiviﬁg Unit

Room No.

Hi-Speed Processor

Hi-Speed Processor

Hi-Speed Processor
Hi-Speed Processor

Houston Processor

RAM Processor

Hi-Speed Processor

Houston 70mm‘r

RAM Processor
Hi-Speed Processor

Hi-~Speed Processor

Hi-Speed Processor

 Sink/Tray Process 3

Iog E Processor
Versamat 11C-M

Tray/Sink Process

Log B Processor
Hi-Speed B/W Pro-

cessor

187
187
187
187

187

187
187

1187

187
187

187

187

19k _

_.191

187

1ok

191

187



‘Gallons

Tank'Ndmber Tank Capacity Type Solution 'fRecéiving Unit Room No. |

| 50 _ 50 ; Fktaprirt C Color . | ARKAY Processor 182;A
;~‘; . ~ Stabilizer be Processor 184

51 50 Fktsprint C Color Form ARKAY Processor. 182-4
| Pix | 4e Processor .18k

‘52 . . 950 Ektaprint"CVColor Bleach . ARKAY Processor 182-2
| | ke Processor 18k

53 50 ¢-22 Color Stoﬁ‘ - ARKAY Proceséor_ 182-a

Pako Film Processor 184

5L | 50 | Ektaprint C Color ARKAi Processor 182-4 |
Stop/Fix _ - Rﬁc Processor 18k

25 : 50 empty | 4C Processor ' 184

56 - 50 Ektaprint C Color ARKAY Processor 182-4
ﬁeveloperl(ECTA-C) Le Précessor | 184

57 .15 Versaflow B/W Developer Versamat 11C-M 187

| 58 | 15 . ANSCO Color Fixer ‘Tray/Sink Process 164

5915 - empty - |

60 15 ° ANSCO Color Developer Tray/Sink Process 194

61 ' 15 ANSCO Color Bleach Tray/Sink Process 194

62 15 ANSCO Color 1st Deveibper Tray/Sink Process 19k

63 15 empty |

6l 15 empty .

65 50 - ©€-22 Color Developer  Pako Processor 184

Sink/Tray Process

66 - 50 C-22 Color Fixer Pako Film Processor 184

25 - | \



.Gallons

Tank Number  Tank Capacity Type Solution 7 Receiving Unit Room Nao.
67 . 50 C-22 Color Bleach , Pako Film Processor 18k
68 S 56 - C-22 Color Hardener ‘Eako Film Processor 184
69 50 Hunt "CINI Reversal Processor 187

70 50 Hunt CINI Bleach Reversal Processor 187
71 | 50 Hunt CINI Clearing Bath Revefsal_PrOCessor 187
72 ' 50 D-95 Developer : ' Reversal Processor 187
- 73 | 50 ‘ D—ig or D-76 B/W ' Houston B/W 187 -
Developer . Processor
_ Neg/Pos
Th 50 '~ LPD B/W Developer | Tray/Sink Prbcess 177
75 30 o c-22 Célor_Fixer ‘ ,7 Reversal Processor 187
| | Versamat 1411 108-R
76 | 30 ¢-22 Color Bleach Versamat 1411 " 108-R
77 30 C-22 Color Stop Versamat 1411 108-R
78 30 . €-22 Color Developer Versamat 1411 108-R
79 30 0422 Color Stop - Versamat 1h11 108-R -
80 30 : £-22 Color Developef Versaﬁat 411 108-R
81 30 .22 Color Neutralizer Versamat ihll | 108-R .
82 30 g2 Color Prehardener Versamat 1411 | 108-R
83 30 MK~ 61 B/W Developer Versamat 11C-M 108-R
| 172-T,
8k 5 PHILCO
35 ' 5 PHILCO .

86. 5 PHILCO

26



‘Gallons

Tank Number Tank Capac;'.t;r
ey 5
88 5
89 5
90 - >
9l 3

Type Solution

PHIICO
PHIICO

PHILCO

PHILCO

PHTLCQ

27

Recelving Unit

Room No.
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ATTACHMENT by

PRESENT AND ESTIMATED CHEMICAL CONSUMPTION REQUIREMENTS

/
3 Type o .
| g Additional
? 3’ w f:‘ 5’ 3 %' Chemical
S 98 4B «S1 4T ] 24 ' :
e 8} weol o8| sad | §23 Requirements -
S8 8% 25 RE|£E| 28| sorusion e
Al od| E=| Eo | FO | Om ,
4C Color Processor (SL) Pako Processor (PL)
(24 hour period)
50 |50 50 Stabilizer
91 hoo 50 FFrm Fix
Supplies, U4C,
Pako, &
Simplex
52 50 50 100 35 Bleach
55 |50 | Stop/Fixer  {Mapifold to tank 54
56 .1 50 35 Developer
sh |50 35 Stop/Fix Manifold to tark 55
MX 641 Developer (BW) 3 each BW Versamats (FL)
80 |30 B 1120 75 MX 6l1 Devel-
_joper -

' D-19 Developer (BW) *Tnstall quick Fill valves on 16mm and 35mm Hi-

Speed Processor

ko |50 50 Manifold tanks together
and .common valve to
line 49 and 73 |

73 |50

29



e
By s 5 g I é Type '
o B 538 Additional
U] o o 5 ot =1 S 5| Chemical -
gl 8 ﬁ 12| 88|48 5% emt '
dgl By RE| x| el 0o . Requirements
BE 8222|281 88] 8% sorution -

[ 3

ME2A process - Hi«Speed processor (MPL)
(24 hour period)
31 {250 66% (150 250 | 1lst Devel-’ Mixed approx. ea.

oper Starter | 3 months .

36 oo |66 1507 40 | 1st Devel- | convert, delivery line 35
| 'ope£ Repl. to tank.36 |

42 oo |66 £i§53 40 | Hardener |

M fioo | 66 f150 | 40 | Acid Rinse

30 (250 66 {150 - 250 Color Dével« Mixed approx. each -

oper Starter 3 months

37 oo |66 |iso 40 | Color Devel-
| 'oper Repl.
4 j150 | SEE |MEh | 4% | Bleach ME-4 chemistry
39 oo | sEE [MEh | bo . |Fixer = |ME-4 Chemistry |
38 (100 |SEE (MEh | | 4o [Stebilizer [ Convert delivery line

35 to tank 38

¥Used for all ME2 solutions except Bleach, Fixer, Stabilizer
MEY Process - RAM processor (MPL)

(24 hour period)

o4 150 1 {150 |300 |150 | Prehardener |Use mixers as extra

solution capacity

30



o
=
b | s oy g | Tyee
Bl 5o o 2198 N Additional
5d 98] gB yT | g8y | Cremest -
"E‘ : %""?&' ﬁ § ’.5. &, £ %' & %4 ) Requirements
AH o E5 20 | 800 & | Solution :
23 | 79.5| 67 |150 |229.5) 200. | Neutralizer Use mixers as extra
solution capacity
26 |150 3 1150 |300 [300 1st Developer | Use mixers as extra
Repl. solution capacity
19 1110 |65 J150 |260 |110 | ECO3 1st Dev-| Use mixers as extra
eloper Repl. solution capacity
20 {150 | 66 [150 {300 [300 | Acid Rinse | Use mixers as extra
solution capacity
18 {150 6k 150 |300 {300 Color Dev- Use mixers as extra
{ eloper Repl. solution capacity
Lo {100 15 | 250 {350 |300 Bleach Usage - RAM, 7Omnm,
Hi-Speed
39 |00 | 13 150 |250 |250 | Fixer Usage - RAM, 7Omm,
Hi-Speed
38 1100 | 12 150 |250 |200 | Stabilizer
22 ECO3 1st Dev-
elopef

Mixers plumbed direct to tank, transfer panel system

EA-5 Process - 1811 Color Versamats {PPL)

{12 hour peak)
1j110 | 90 [250 pBo  |4oo Prehardener ‘3 es. 110 gall—o;tank -
: 21 ilO. ' Prehardener ' |manifold common tanks
| 3} 110 Prehardener | 1, 2, & 3 to delivery line
\
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by by by ?’ Type
ARHLDD (Ez 2o |t |0 &= Solution
4 [110 Néutraliéer 3 100 gallon tanks -
5 1110 manifold common tank.h,
6 1110 | 90| 250 s80] noo 5, & 6 delivery line.
7 {110 89 250 860| 842 st Developer |Bypass manifold to 7A
TA[500 89 | | 1st1DeVeldper to delivery line -
8 110 -—] -- -- - Bleﬁch Reserve|No action
9 1110 87 | 500{1,100]2,000 lst & 2nd Stop|Bypass manifold to 9A
oalso0 | -- | -- 1st & 2nd Stop{to delivery line
13 |10 | 86 | 250 1,080 1,200 | Color Devel- |Common manifold 13, 11,
11 |110 oper Repl. 10 and bypass to 10A to
10 |110 86 | common delivery line
104|500
12 110 84 | 250 390 ;Bieach Bypass manifold to tank
124250 | 84 ‘Bleach 124 to delivery line
14 110 | 82| 250 360| 390 | Fixer Bypass manifold to tank
ikaleso | 82 Fixer 1ha
15 110 | 81| 250 | 580| 576 | Stabilizer  |Common manifold 17, 16,
16 110 81 15 to delivery ;iné
17 t1o | &

ANSCO Color Process - Sinks (SL) |

(2k hour period)

62

58

15

15

(30 gallen
portable

mixer}

32

ANSCO 1st Dev-
eloper

ANSCO Bleach

None

{one



Lix}
FE)
_ o Type
2P E’-.’ _E’ ’§ E . Additioral
PR saad st Edl T | peqw
ﬂﬁ 3% >¢"‘§ ol e ¢ o . _Requlrements_
Selos] 52| 85|84 8 & Solution >
6 15 % | ANSCO Dev- None
(30 gallon
. eloper -
45 | 15 | portable 2 | ANSCO Hard-  |None
ener/Stop
. mixer) _
58 15 _ 2 -ANSCQ Fixer None
Internegative Replenisher (C-22)
{2l hour period )
43 | 15 |(30 gallon ' L | Interneg-C- None
portable | 22

mixer)

Black and White Reversal Process - BW Reversal Processor (MPL)

69 |50 | B.[120 |50 | 50 | Ist Develop- [None
er ~ Dh9

72 | 50 B 120 [50 | 50 | 2nd Develop- |None
| ' .er - D-05

O | 50 50 1100 (50 35 | Bleach . ﬁone

TL 50 . B. 120 50 -35 Cine Clear- Nene
ing Bath

Developer Starter Solutlon Dellvered from Chem Mix (Bulk Mix Starter
Solutlon) X
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/2]

: = Type ]
B 4:3, Wl B o %‘ . Additional
2RI S8 8 | sl 48 § & Chemical Requi
]| 840 o o o] © @ g = Requirements
DR BIISE |l SSnE 8 T Solution ;
ARl oniss | SR © oo

Black and White Developer - Sink/Trays (PPL, SL, MPL)

(24 hour per iod)

Th 50 ‘B |120 50 |LPD Developer |None
peak

100

Log E Processor - {S8L)

oLl 15 | (30 gallon A5  |Litho A Dev- |No Change
‘ eloper
portable
48 15 A5 Litho B Dev- |No Change
mixer) - | eloper

Starfix (Fixer)

{24 hour period)

25 1SQ 2 [150 | 300lpresent |Pixer | |Gal. Réq.
300 ‘Equipment req,
Versamat (BW)
Select Print (Lo
BW Sinks |40
HF 16mm Proc.
HF 35mm Proc.
Log E Proc.

BW Rev. Proc.

Versamat Proc. |8

(Still Lab)
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+; .
. g1 Type
2 IR AR ,‘_ﬂ| 9 g R Chemical .
AER IR IR . Requirements
Aol os|EE| B, 0] & ol © m| Solution
C-22 Ektacolor (Negative) - Pako Processor (SL)
(24 hour period)
65 |50 53 | 80 50 50 Developer Storage tank in place
No Change
53 | 50 53 | 80 {50 20 Stop. Storage tank in place
No Change
66 | 50 53 | 80 50 15 Fixer - |Storage tank in place
No Change
67 50 50- 100 | 50 15 Bleach Storage tank in place
No Change
63 |so |53 |8 |50 15  |Hardener Storage tank in place
No Change

C-22 Ekacolor (Negative) - Color Versamat Medel 1411 (PL)

NOTE:

except Color Developer. Tasks and solution volume requirements are -

Modifications and formulation changes are presently being im-.
Pplemented. EA-5 color chemistries will be used for all solutions

not complete at this time, .

81

- 82
83 |30
79 |30
78

538 | | ? |EAS
53 | 80

55 80 : ?

531 8 | EA-5
30 | 53 ? EA-5

35
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w
g{ Type

B 1Bal Z 2l 4 8 Lo Additional
Fu| 82 u8le 8l g §l g 5| Cremiem o
SE ER(850 B8 B & 8| sores Requtrenents
AERlosnlsasls ol e ol D 2 Solution -
7 130 53 | 80
76 ] 30 | 50 {100 2 7 ]
75 | 30 53 { 80 ?
8k oo |53 |8 [0

100 | 50 |100 100

85

' Ektaprint R (Paper Positive)

Simplex Processor - (PL) - 50% Increase

(2L nour period)

86 |100 ¢ | 8o - 30 1st Developer | New tank & line
réqpired

87 (100 c | 8o 30 Stop Wew tank & line
required

88 (100 ¢ | 8 30‘ Color Dev- New tank & line

eloper required

89 |100 c | 8o 30 | Hard Stop New tenk & line
required

90 j100 | 50 |100 30 | Bleach New tank &‘line

! required |
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u
)
e Type
£ ?g *? ,§= o § ) Additional
Fa 88158 w8 g g| Cremem .
A8l Bd iR '.ﬁ als g & o 5 ) -Requirements
APl oo |ls=ElsS ole o b & olution
100 c {80 90 Form Fix - Use tank 35 excess
(chem to simplex and
Lc)
92 100 c | 8o 30 . |stabilizer New tank required
Versaflow - BW Developer - BW Versamat (SL)
57 |15 (30 galloq, 5 Versaflow No change
portable Developer
mixer)
4A Processor BW Paper (SL)
28 {150 B (120 Himatic S8top | No change
29 1150 B |120 Himatic Fixer| No change
27 (150 B {120 75 | Duomat Fasy mix approx. 15
|Developer minutes - mostly

Apollo

Use for Blix system when conversion is implemented

37



axdl Lo iedyd 0 A

= s

- o | o v - a < [
o .' ' - |53
IR
‘. o .7 ‘ g, '_Ei_i i
- Photographic Technology Division o =§; L
_ : , ' 3553 5
i _(Chemical Storage/Delivery, Chemical Mixing, Eg E,f; :a; ,
_ C.ha'.mlcul Analysis and Supply) 3 %g g;d § g :
_‘ BLDG. 8 -2nd Floor [
‘ ' . - L lelsts] [xfs !
[ ' :
% oo 220 f
] -
] o - Lo
[o o 2
S i | ] o -
i G "Z' % | "
5 # é @ = bl
1/ /. .%//// 7 _08 -
- RODM 393 E— ' % : ‘ 3 ': .
3505300008000 oo o . A
— Q00000000 : S
nm —— O B A
1 X 7 ooee ™ LI
L—I 7 | N @ mv.nr:f?ou.‘ v
j L lmm x 2% /pé . )
- o e
1
!
i
I
o o A b



ATTACHMENT >-2

PROPOSED CHEMICAT, MIXING, STORAGE/DELIVERY T

NUMERICAL KEY

Tank'

Number * Type Solution Capacity
1 EA-5 Prehardener 110
é | EA-5 Prehaidener 110
3 EA-5 Prehardener 110
L EA-5 Neutralizer 110
5 EA-5 Neutralizer 110
6_ EA-5 Neutralizer 110
7 EA-5 1st Developer 100
TA | EA-5 1lst Developer T 500
8 EA-5 Bleach Reserve 110
9 . BA-5 1st and 2nd Stop 110
9A EA-5 1st and 2116. Stop 500

10 EA-5 Color Developer llO
‘IOA ].:':A-B‘ Color Developér {250) , 2.50
11 EA-5 Color Déveloper_ liO
12 EA-5 Bleach 110
124 EA-5 Bleach 250
13 EA-5 Color Devgloper 110
1k EA-5 Pixer 110
1ha EA-5 Fixer 250
15 EA-5 Stabilizer , ilO'
17 EA-5 Stabilizer - 110

39



Tank

o

Number Type Solution . :Capacitg
_18‘. : ME4 Color Developer Replenisher 150
19 MEh 1st Developer Replenisher (ECO 3) 110
20 MEN Acid Rinse 150
21 Backing Remover Jolution 100
22 ECO-3 1st Develdper. 100
23 ME4 Newtralizer 79.5
2l ME!: Prehardener 150
25 Starfix Fixer (BW) | 150
26. MEL lst De&eloper | : ;k\\K‘xx . 150
27 Duomat EW Developer 150
28 Himatic Stop (La Processor) 150
29 Himstic Fixer (4A Processor) - 150
30 MEZ24 - qolor Developer Starter Processor .250
431 MEZA - 1st Developer Starter Processor éSO
32 Empty Bleach Lines (Hi-Speed Processor) 250
33 D-1_9/c76 (Hi-Speed Processor) | 250
3k Empty Remove (old ME4 stab remove and install 100

| intq tank 92 position) | |
35 Empty Remove (old MEh 1st developer remove anq 100
install into tank 8% position)

36 ME2A 1st Developer Replenisher ‘lOO
37 ‘MEZA Color Developer Replenisher 100
38 ME24 & MEL Stabilizer L1120 -
39 ME2A & MEY Fixer 100
4o ME2A & MEL Bleach

Lo -

1100



Tank

Number | Type Solution Capacity
b1 | MEPA feid Rinse 100
42 ME2A Hardener: 100
43 Intérnegative Replénisher (C-22) Relocate 15

chemistry to tank 6h
[ IH} Litho A Developer Loge Relocate'chemistry to 15
tank 59, disconnect line

s Ansco Hardener/Stop 15
L6 Empty (o0ld Starfix) Remove 15
ﬂ? Empty (o0ld E3 cleaning tark) .ﬁémove 15
48 Litho B Developer Loge Relocate chemistry to i5 -

tank 63 | |
kg D-19 - Valved witﬁ 73 50
50 Extaprint C Stabilizer - _ 50
51 Empty (old form fix tank for Le prdcésgor 50

manifold line 51 to 50 mfld) 50
52 Ektaprint C Bleach 50
23 0-22 Stop 50
5k Ektaprint C Stop/Fixer.(hC processér) _ 50
55 Ektaprint C Stop/Fixer 50
56 Ektaprint C Developer 50
57 Versaflow BW Versamat Developer empty 15
58 Ansco Fixer 15
59 Empty, connect line 59 to tank Uk 15
60 Ansco Color Developer 15

L1



Tank

Number Type Solution Capacity
61, Ansco‘-Ble‘ach 15
62f. | .Ansco lst Developer 15
63 Empth {01d E3 color chemilstry) connect to 15
line 43 |
el Empty (c.vld E3 1st &eveloper) connect- to line 15
48 |
65 C-22 Developer (Pako) (SL) 50
66 C-22 Fixer (Pako) (SL) ‘l 50
&7 C-22 Bleach (Pako) (SL) 50
68 C-22 Hardener (Pako) (SL) 50
69 1st Developer D-S4 (BW Reversal) 50-
70 Bleach (BW) (BW Re'vers'?.l) 50
71 Cine Cl.ea,ring Bath (BW Reversal) 50
72 2nd Developer D-95 (BW Reversal) 50 -
73 D-19 - Valveci with L9 50
4 LPﬁ Developer {BW) - 50
75 C-22 Fixer (1411 PL) 30
76 | 022 Bleach (1411 PL) 30
77 C-22 Fixer (1k11 PL) 30
78 C-22 Stop (111 PL) 30
79 C-22 Stop (1411 PL) 30
8o MX 641 Developer (BW) 30
81 C-22 Hardener (1411 PL) 30

s - .



Tank

Number Type Scolution. Capacity
' 82i- C-22 Developer (ihll PL) 30
83 C-22 Developer (1411 ,PL) 30
- 8k C-22 Hardener (1411 PL) Substitute tank 35 100
in place g - |
85 c-ée Bleach (1411 PL) New tank requirement ibo‘
86 Ektaprint R 1lst Developer 100
87 Ektaprint R lst Stop 100
88 Ektaprint R Color Developer 100
89 Ektaprint R Hard Stojp 100
Q0 Ektaprint R Bleach - 100
91 Ektaprint R Form Fix (use tank 34_after 100
o ' removal) |
92 Ektaprint R Stabilizer (relocate and use 100
tank 35 after removal)
g3 Geperal Purpose Holding Tank and Transfer

pump (purpose hold chemistry while (on hand)

fixing tanks, space general purpose mixer, etc.)

W3



ATTACHMENT 6~l PRESENT CHEMICAL ANALYSTS AND SUPPLY AREA, BUILDING 8 FIRST FLOOR
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ATTACHMENT 6-2 PRESENT CHEMICAL
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I ANALYSIS, CHEM MIX, AND SUPPLY

'AREA, BUILDING 8, SECOND F
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Rooms 225, 290, and 296
Rooms 212, 225B, and 294

Rooms 225B

and 291

Chemicsal Mixing Area
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Chemical Analysis Ares



ATTACHMENT 6-3

PRESENT AND RECOMMENDED FUNCTION BY ROOM NUMBER

.  Room

L

i

Number Presentf Use

Recommended Use

- 119A
112
205R
225
2258
2268

226
226A

212R
20k
289
291

290

296
293
29k
209

Chemical Analysis

Supply Cold Storége
Copy Camera Room
Fultron‘Delivery/Mix Tanks
Chemical Anélysis
Retouching Fﬁnctions
Miscellaneous Equipment
Storage -

NASA Bupply Cold Storage
(25% use)

Supply Stbrage

Hallway

| Supply Storage

Chemical Analysis
Sclution Delivery/Storage
Tanks

Solution Délivery/Storage
Quality Control

Supply Office

Precision Laboratory Office

Lo

Photo Science Division
No change .

Supply Storage

No chahge

Supply Storage

Supply Storage

Supply Storage

Consolidate with Technicolor

Supply Storage

Solution Delivery/sﬁore Tanks

Solution Delivery/Store Tanks

"Chemical Mixing Units

Chemical Mixing Units

No change

No cﬁange
Chemical Analysis
Chemical Analysis

Supply



Room
Number

Present Use

Recommended-Use

. 2100

298
297

2254

. Pretision Laboratory Final
- Inspection

Precision Laﬁoratory Titling

Cold Room Vault, Processed
Film Storage

Maintenance

L7

Supply

Chemical Mixing

Supply Cold Storage

Remove wall open to mainten-
ance saél off to chem mix

room 225

-

T
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ATTACHMENT 6-4 PROPOSED PHOTOGRAPHIC SCIENCE AND SUPPLY AREA, BUILDING 8, FIRST FLOOR
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8, SECOND.FLOOR

ATTACHMENT 6-5 PROPOSED CHEM MIX, CHEMICAL ANALYSIS, AND SUPPLY AREA BUILDING
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Rooms 293 and 294
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Rooms 298, 206, 291, 290, 289, 225, 212 and Hallway 204
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ATTACHMENT 6~6 FRESENT ADDITIONAL STRESS .AREA AND

MAIN BEAM LOCATION BUILDING 8, SECOND FLOOR

_ N

- % CRARNRNN ) ? o o Y,
@\ --------------- T Y el g
: DN WA | = I T . S s NS 4 \\‘&\\\\\ 275 i
3 . IS ;M M ? A EER N Z
LT\ _
[ZZ] i3 ' E75) ’ , —é—r\_
| (e | g
= | A
L H [ ' ’ ”; B 32 ¥y I T7a] :
[_ a A . .
™ 1 m | Eﬁ]
o CzE |
iR [E@
sm | MUT T r N L
[Zeal | G 716 ’ 317 ?22 774 755 IEFiS, P 251

e e

= Main Beam

Present Additionel Stress Area



ATTACHMENT 6-7 PROPOSED RESERVED AREA FOR NEAR FUTURE REQUIREMENTS, BUILDING 8, S
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- Silver Recovery ﬁnit Area
- BLIX System Area
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Hallway 20l
Hallway 204
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_ATTACHMENT 6-8

EQUIPMENT MODTFICATIONS

‘ o,
. Chem Mix
) .
Remove tank connections and relocate chemistry and delivery lines

to the appropriate delivery tanks.

Type Chemicai Solution

Ektaprint R Color Stabilizer
Ektaprint R Célor Bleach -
VEkfaprint R Color.Hard/Stop
Ektaprint R Co}or Developer
Starfix BW Fixer -
Starfix BW Fixer
MX6L1 BW Developer
MX819 BW Developer
EA-5 Stabilizer
EA-5 Pre Hardener
EA-5 Neutralizer

- EBA-5 1st Developer
EA-s 1st and 2nd Stop
EA~5 Coler Developer
EA-5 Bleach S -k: -
EA-5 PFixer ]
EA-5 Btabilizer

C-22 Internegative Reﬁlenisher

52



Type Chemical Solution
ANSCO Hard Stop

s

" Cronolith B Develcoper

Cronolith A Developer

a3



ATTACHMENT 6-9

‘IMMEDIATE BEQUIPMENT PURCHASE AND INSTALLATION DATA
. g | | | |
1. Purchase 4 chemical mixers w/o internal transfer pumps.
a. 15Q gallon mixing capacity |
b. plumb to transfer pumps
¢. 1" PVC lines

. d. temporary installation in room 289/291

2. Purchase and install 7 chemical solution delivery/storage

tanks, 100 gallon capacity. | —

3., Purchase 4 stainless steel centrifugal pumps capable of pump-
ing corrosive chemical liquids;aﬁ a rate of 33 gallons per

. minute.

5l



. ATTACHMENT 6-10

IMMEDIATE EQUIPMENT RELOCATION AND INSTALLATION REQUIREMENTS
' B
1. Relocate in house chemical mixers to room 289/291. -
a. 1 general purpose mixer, 120 gallon capacity.
b. 3-chemical mixers, 30 gallon capanity. R 3

c. 2 chemical mixers, 80 gallon capacity.

2, Remove sink from room 296 and instéll in room 291 as per floor
plan location attachmént 6—2rand 6-5.,
a. install plumbing, hot and cold wate;\with ﬁemperature
control ﬁpit | B

b. install drain

3. Remove excess Philco chemistry tanks and seal "stub ups".

Tanks number 8% - 91..

55



'ATTACHMENT 6-11

IMMEDIATE CONSTRUCTION REQUIREMENTS

i

+

:l: Remove wall bet*een room 289 and 291.

2. Remove portion of wall between room 291 and room 296. 'éee
attachment 6-12 for location.

‘3. TInstall dutch-type door with shelf on bottom portion of door.

Room 293 to 296. See attachment 6-12 for location,

" 4. Remove solution delivery/storage tanks, number 43, 44, L5, L6,

b7, and 48 with stend. Deliver to Building 17, room 203B.

5.' Remove wall between room 293 and 29&. - See attachment 6-12

for loéation. ‘

6. Remove wall between room 225A and 224. éee attachment 6-12

for,iocaﬁipn.

56 , }



ATTACHMENT 6-12

CHEMICAL MIXING AND DELIVERY SYSTEM RECOMMENDATIONS

€

'

I

Fumber mixer and delivery/storage tanks

two mixing areas be alloted; room 289/291 (presently used for

chemical storage and analysis), end room 298 (presently used

for titling of film).

... Plumbing, flooring, water showers, transfer pumps, mixers,

and mixing tanks be purchased and instelled ineluding con-

struction in room 298 as follows:

8.

Seven (7) 150 gallon mix tanks (4 temporarily installed

in room 289).

. One (1) 150 gallon mix tank (bleach lined).-

one (1) 250 gallon mix tank.

One (1) 250 galion mix tank (bleach'? MEL), lined.
Floor platform 12" above floor level. o
Install safefy eﬁergency water shower in center of room.
lf PVC plumbing to provide direct transfer o delivery
panel, pumps, and transfer system to storage/delivéry
tanks. | |

Hot and chill water delivery lines direct to individual

mix tanks.

Remove wall (except pillar post) between room 296 and 298,

Remove wall between room 298 and hallway 20k.

i



Remove wall between room 298 and 2100 except pillar

post.
[

¢ 'Remove vault door and relocate and install to room 2100

side of vault. T

Seal previous vault door opening.

Mixers, transfer pumps, PVC transfer lines, transfer pump

DPanel system. Purchase and installation ineluding construction.

B
b.

c.

Five (5) 250 gallon mixer tanks.

One (1) 250 gallon bleach lined tank.

One (1) 500 gallon mixer tank.

One (1) 150 gallon mixer tank.

One (1) 100 gallon bleach line mixer tank.

Two {2) {on hand) 80 mixer.tanks.

One (1) 120 gallon mixer‘taﬁk {on hand).

One (1) sink 2.5' x 5' {on hand). Relocate froﬁ room 296
to room 291. See attachment 6-15}43

1" PVC lines connecting mixer tanks to transfer pUmDs ,
panel, and matching storage/deliverj tarks or flexible- o
chemical transfer lines. |

Floor platform (12" sbove floor level).

Chemical exhaust vents abové mixers. |

Hot and chill water delivery lines to each mixer.l

. Safety emergency water shower in central -delivery room 289,

58



‘n. Remove 2.5 foot portion of wall between room 291 and 290,

L ft. portion of wall between room 291 and 296. See

. i L
" attachment 6-14 for location.

Additional solution storage/delivery tank requirements

‘a. C-22
b, C-22
&. EA-S
c. EA-5
e. EA-5

eight (8) 100 gallon tanks.

one (1) 100 galloﬁ bleach lined tank.
three (3) 500 gallon tanks (rectangular).
one (1) 250 gallon bleach lined tank.

one (1) 250 gallon tank.

f. Room 212R be used to house the above EA-5 delivery/

- storage tanks.

59 | |



ATTACHMENT 6-13

"EQUIPMENT, PURCHASE, AND INSTALLATION REQUIREMENTS

i

[
"

1. On Hsnd Chemical Mixers:

Number gl Cap' Solution Comment s
120
120
- 79.5
9.5
30
30 R

30

2. Mixers on order by NASA:

2 chemical mixers - 120 gallon mix capacity each.

3. Projected Chemicai Mixer Requirements:

Mix Mix Soluticn L

Cepacity Requirements . Comments

150 _ MEEA'&-ME-h Acid Rinse Valvé to transfer panel to direet to
_ delivery tank

150 MEL Neutralizer ‘ Va:Lvé direct to tank 3 way

150 MEL Prehardener Direct to tank manf valve

150 MEL 1st Developer Direct to transfer panel 1 to
| delivery tank

150 ‘MEh‘Stabilizer Direct to transfer panel 1 to

delivery tank

'.60



Mix

Mix Sclution

Capacity Requirements

Comménts

150"

250

150

150

100

- 80

80

- 250

250

250

250

MEL Fixer

MEL Bleach

ME4 - ECO3 - lst Devel-
eloper and lst Develop-
er Replenisher

Starfix (Fixer)

C-22, Bleach

¢-22 Color Chemistry

Ektaprint R Chemistry

EAS Btabillizer

EAS Fixer

FEAS Bleach

EA5 Color Developer

61_

Direct to transfer panel 1 to
delivery tank

Direct to transfer panel 1 %o
delivery tank

Services é tanks_and direct and

valve for switch over

| Valve direct to panel and direct

to delivery tank
Transfer pump-valve to transfer

panel 2

“Transfer pump-valve to transfer

Ppanel 2
Transfer pump-valve'to transfer

panel 2

Transfer pump, valve to transfer

panel 3 and delivery tank
Transfer pump, valve to transfer
panel 3 and delivery(tank
Transfer pump, valve to transfer
panel 3 and delivery tank
Transfer pump, valve tp transfer

panel 3 and delivery tank



Mix

Mix Solution

Capacity Requirements

Comments

500

250

. 250

120

30

30

30
120

.EA5 Stop

'EA5 1lst Developer

Transfer pump, valve to transfer
panel 3 and delivery tank
Transfer pump, valve to transfer-

panel 3 and delivepy tank

EAS Prehardeper/NeutraleTransfer pump, valve to transfer

izer

General Miking

General Mixing

~ General Mixing

Developed General

Chemistry

General Mix & Holding
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panel 3 and delivery tank
Semi Portable

Portable

Portable

Portable

Pump to panel 2
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10.

ATTACHMENT 6-15

PROJECTED CONSTRUCTTON RECOMMENDATTONS
L
Remove wali between room 293 and 294,
Remove wall between room 2254 -and 22k,
Remove wall between room 2258 and 22€B.

Remove wall between room 225B, 226B, and 226C.

Remove portion of wall between 298 and Hallway 20k.

. Remove wall except pillar post between room-298 and 2100.

Remove wall and light trap excépt pillar post between room 209

and 2100.
Install double door in wall of room 209 and Hallway 203.
Remove wall between room 212R and Hallway 20L.

Construct raised floor 12" above floor line in room 289,

room 291, and room 298,

6k



12.

13.

1k,

15.

Install water showers in center of rooms 289, 291, 298,

and Hallway 20k.

Install and connect all chemical transfer pannels, lines,

and mixers delivery/storage tanks.

Remove vault door, room 297, and cut opening and relocate
door to room 2100 side of vault. Seal old vault door open-

ing.
Install chemical exhaust vents above all chemical mixers.

Install double door in the wall between Room 225B and Hallway

203.
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