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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 1

Bldg. /Ramp: 2F-31
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/q ~ Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 2 Bldg. /Ramp: 2F-32
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 2 Bldg. /Ramp: Test Chamber #2
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Contract No. DAAA09-02-C-0029
~ "
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 01
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 02

Bloe = AF-20)
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Blpe 2 : AF =0
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Repchee! Thermn! Gcconposiipy
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Bldg. /Ramp: 2F-20

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

Temperature
Reached (F)

Pellet #t— 1 2

With pellets placed
inside the pipe
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/ﬂ ~N Contract No. DAAA09-02-C-0029
MKM Ravenna Army Ammunition Plant, Ravenna, OH

N

Field ID # 05 Bldg. /Ramp: 2F-36

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F
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[ s n inside the pipe
L OeTy LINE lo
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe
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Contract No. DAAA09-02-C-0029

Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 17
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Bldg. /Ramp: 6-51

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F
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Contract No. DAAA09-02-C-0029
™~
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 20 Bldg. /Ramp: 2F-32

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F
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1000 /- - - - - - .
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Pipe 3! 0 Reached (F)
I AN = ff-_lls + PRI+ 0
|t i S Pellet #——» 1 2 3 4 5 6 7
Dare s-2o=
| Rotioual : RAesctape, With pellets placed 400 800 1000 1300 1400 1600 2000
rARE inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe
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/ﬁ ~N Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 28

Bldg. /Ramp: 2F-11

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F
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Dite: S-IX O3 0
Rettonnl s Rawcdesn Pellet #— 1 2 3 4 5 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe

Temperature Monitoring Data - LL6 Page 12 of 15
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 35
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Bldg. /Ramp: 2F-4

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F
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Reached (F)
Pellet #t— 1 2
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000

on outside of the pipe
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Temperature Monitoring Data - LL6
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Contract No. DAAA09-02-C-0029
™~
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 49 Bldg. /Ramp: 2F-31

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F
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Rire: 5-2o= 0
Retiounle: Rewdem Pellet #— 1 2 3 4 5 6 7
hVARP With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe
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ﬂ ~N Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 40 Bldg. /Ramp: 2F-13

Rationale for Placing Indicating Devices: Random
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With Inside Pallets: 2000° F
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B i inside the pipe
| m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

g

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Temperature Monitoring Locations—LL9
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/—’ ~ Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

LL-9
Thermocouple
Data Charts
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/q‘ ~ Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 1 Bldg. /Ramp: DT-2
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Rationale for Placing Thermocouple in Bldg. DT-2: Random
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 1
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 3

Bldg. /Ramp: DT-13
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/q ~ Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 3 Bldg. /Ramp: DT-14
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/q ~ Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 3 Bldg. /Ramp: DT-20
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Rationale for Placing Thermocouple in Bldg. DT-20: Random
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/q‘ ~ Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 2 Bldg. /Ramp: DT-22
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Rationale for Placing Thermocouple in Bldg. DT-22: Random
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Data Logger # 2
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Rationale for Placing Thermocouple in Bldg. DT-28: Random
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Contract No. DAAA09-02-C-0029
~ "
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Temperature Indicating
Pallets/Paint Results
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/ﬂ ~N Contract No. DAAA09-02-C-0029
MKM Ravenna Army Ammunition Plant, Ravenna, OH

N

Field ID # 07 Bldg. /Ramp: DT-29

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F

With Inside Pallets: 2000° F

2000
1 1500
Decomposition Temp.
1000 ~f-------—-—---- - - - -- -- .
800°F
500
Temperature
Reached (F)
0
Pellet #— 1 2 3 4 5 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe

Temperature Monitoring Data - LL9 Page 11 of 20



/q ~N Contract No. DAAA09-02-C-0029
MEKM Ravenna Army Ammunition Plant, Ravenna, OH

N

Field ID # 44 Bldg. /Ramp: DT-2

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

2000
1 1500
Decomposition Temp.
1000 ~f-----—------- - - - -- -- .
800°F
500
Temperature
Reached (F)
0
Pellet #— 1 2 3 4 5 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe

Temperature Monitoring Data - LL9 Page 12 of 20



ﬂ ~N Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field 1D # 24 Bldg. /Ramp: DT-28

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

2000
1 1500
Decomposition Temp.
1000 ~f-----—------- - - - -- -- .
800°F
500
Temperature
Reached (F)
0
Pellet #— 1 2 3 4 5 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe

Temperature Monitoring Data - LL9 Page 13 of 20



rq ~N Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 2 Bldg. /Ramp: DT-5

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

. 2000
4:728+2003-
1 1500 - - - - - - - -- -
Decomposition Temp.
1000
800°F
500 -------- -- -- -
Temperature
Reached (F)
0
Pellet #— 1 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe

Temperature Monitoring Data - LL9 Page 14 of 20
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 2

Blpe 4= - BR2)5)
D # . o
:-, 2:‘: = o403

DAy .
MEL RAnDoa

R aaT
L oas i ire (:'

Bldg. /Ramp: DT-22

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

2000
1 1500
Decomposition Temp.
1000 ~f------------ - - - - -- -- .
800°F
500
Temperature
Reached (F)
0
Pellet #— 1 2 3 4 5 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000

on outside of the pipe

Temperature Monitoring Data - LL9
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ﬂ ~N Contract No. DAAA09-02-C-0029
MEKM Ravenna Army Ammunition Plant, Ravenna, OH

N

Field ID # 11 Bldg. /Ramp: DT-13

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

2000
1 1500
Decomposition Temp.
1000 ~f--------—---- - - - - -- -- .
800°F
500
Temperature
Reached (F)
0
Pellet #— 1 2 3 4 5 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe

Temperature Monitoring Data - LL9 Page 16 of 20



Contract No. DAAA09-02-C-0029

/ MKM\ Ravenna Army Ammunition Plant, Ravenna, OH

N

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 48

Bldg. /Ramp: DT-14

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F

With Inside Pallets: 2000° F

2000

Decomposition Temp.

t 1500 -

1000
800°F
500 F------- - - -
Temperature
Reached (F) I
0
2 3

Pellet #— 1

With pellets placed 400 800 1000
inside the pipe
m With Corrosponding Paints 400 800 1000

on outside of the pipe

1300

1300

1400

1400

1600

1600

2000

2000
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/q ~N Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Field ID # 2 Bldg. /Ramp: DT-16

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

2000

t 1500 - - .
Decomposition Temp.
1000
800°F
500 -------- - - - - - -- -- .
Temperature
Reached (F)
0
2 3 4 5 6 7

Pellet #— 1

With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000

on outside of the pipe
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ﬂ ~N Contract No. DAAA09-02-C-0029
MKM Ravenna Army Ammunition Plant, Ravenna, OH

N

Field ID # 2 Bldg. /Ramp: DT-20

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

Blp6 = : DT-20} g
. B o i -' 2000
1 1500
Decomposition Temp.
= 5 1000 ~f------——— - - — - - - - - - - .
% 800°F
Blpg = DT-20
T D it 500
DoTE | S-I3-03 Temperature
AL Vhind + Relled= Renpobe) Reached (F)
Thermal Decompositiow 0
Qefiosale :  RAnden Pellet #— 1 2 3 4 5 6 7
RV RAAP with pellets placed 400 800 1000 1300 1400 1600 2000
b opD LINE #? inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe
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/q ~N Contract No. DAAA09-02-C-0029
MEKM Ravenna Army Ammunition Plant, Ravenna, OH

N

Field ID # 22 Bldg. /Ramp: DT-18

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

2000
1 1500
Decomposition Temp.
1000 ~f----—----—--—-- - - - -- -- .
800°F
500
Temperature
Reached (F)
0
Pellet #— 1 2 3 4 5 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Temperature Monitoring Locations — Wet Storage

A typical sketch of a
building showing pipes

“ thermocouples placed

(Not to the scale)

WE-2i

Q|-
n

.Thermocouple

@ Pipes & Pellets

Temperature Monitoring Data - Wet Storage

Page 1 of 9



/ﬂ‘ ~ Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Wet Storage

Thermocouple
Data Charts
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/ﬂ ~N Contract No. DAAAQ09-02-C-0029
MKM

Ravenna Army Ammunition Plant, Ravenna, OH
\ J
Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A
Data Logger # 1 Bldg. /Igloo: WS-1A
Jrmn
I

20000 I'l
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G000 N
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054302 . {hi:rmam) =T
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Rationale for Placing Thermocouple in WS-1A: Cracks in the Floor
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ﬂ ~N Contract No. DAAA09-02-C-0029
MEKM Ravenna Army Ammunition Plant, Ravenna, OH

N

Data Logger # 1

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A
Bldg. /Igloo: WS-1

2400.0 +

2200.0 +

2000.0 +

1400.0 1+

1200.0 +

1000.0 4+

Temperature (°F)

800.0 1

800.0 + i
400.0 +

200.0 + "
/

s u t t t t ¥ t
06:44:42 02:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 1617203

Rustrak Ranger Time I

Rationale for Placing Thermocouple in WS-1: Cracks in the Floor
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/ﬂ‘ ~ Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Wet Storage

Temperature Indicating
Pallets/Paint Results
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Contract No. DAAA09-02-C-0029
Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Bldg. /Ramp: WS-1

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

Temperature
Reached (F)

2000

1500
Decomposition Temp.
1000 ~f--------—---- - - - - -- -- .
800°F
500
0 I
3 4 5 6 7

Pellet #t— 1 2

With pellets placed
inside the pipe

400 800 1000 1300 1400 1600 2000

m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000

on outside of the pipe

Temperature Monitoring Data - Wet Storage
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/q ~N Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Bldg. /Ramp: WS-1A

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

2000

t 1500 - - .
Decomposition Temp.
1000
800°F
500 -------- -- - - - - - - - - .
Temperature
Reached (F)
0
2 3 4 5 6 7

Pellet #— 1

With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000

on outside of the pipe
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rq ~N Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Bldg. /Ramp: WS-2

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

2000
1 1500
Decomposition Temp.
1000 ~f-----—------- - - - -- -- .
800°F
500
Temperature
Reached (F)
0
Pellet #— 1 2 3 4 5 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe
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/ﬁ ~N Contract No. DAAA09-02-C-0029
\MKM ) Ravenna Army Ammunition Plant, Ravenna, OH

Thermal Decomposition and 5X Certification of Load Lines 6, 9 and Wet Storage Igloos 1, 1A, 2, & 2A

Bldg. /Ramp: WS-2A

Rationale for Placing Indicating Devices: Random

Max. Temperature Reached With Outside Paint: 2000° F
With Inside Pallets: 2000° F

2000
1 1500
Decomposition Temp.
1000 f-—— - - - - - .
800°F
500
Temperature
Reached (F)
0
Pellet #— 1 2 3 4 5 6 7
With pellets placed 400 800 1000 1300 1400 1600 2000
No Picture Available inside the pipe
m With Corrosponding Paints 400 800 1000 1300 1400 1600 2000
on outside of the pipe
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