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RVAAP NACA Test Area Phase | RI-Sampling and Analysis Project Plan Addendum No. 1

APPENDIX A-1

SELECTED PORTIONS FROM
PREVIOUSENVIRONMENTAL INVESTIGATIONS
AT
NACA TEST AREA

WATER QUALITY SURVEILLANCE PROGRAM RESULTS
(1980 - 1992)
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Ravenna Arwy Ampunition Plant . E-ﬂlg\”(
i

Ravenna Arsenal, Ine. -2 - Mareh 12, 1980
_NACA Test Aga Y
Ra: Water Quality Surveillance Program - DUmcUtion Aveg '1._‘ P
Ny s .
O ~/
PARAMETER _ SAMPLE STATION
EC-L[EC-2 BC-1|SC-2 HC-1 HC-2 Pf #8(PF #6{FF ¥33
pH Q Q Q Q Q Q Q Q Q
Tampe rature Q Q 9 Q Q Q Q Q Q
Specific Conductance Q Q Q o} 0] Q Q Q Q_
Total Suspended Solids o] Q Q Q q Q Q Q Q
Biochemical Oxygen Demand -5 day Q Q Q Q Q Q Q Q Q
Taotal Organic Carbon s S S s 5 S S S S
Total Xjehldal Nitrogen S S S 5 S S S S S
Nitrate | s |s |s |s ts [s Is 5 5
Nitrite S s S 3 a3 S ] s S
Phosphorous S S S S s S S S g
011 & Grease Q Q Q Q Q Q Q Q Q
Dissolved Oxvpen Q Q 0 Q o] Q Q Q 1 Q
I
TINT A A A A A A
RDX A A A A A A
Copper A A A A A A A A A
Chremium, Total (Hex & Tri) A A A A A A A A A
Zinc A A A A A A A A A
Lead i A A A A A A A A A
Fecal Colifors o lqo | alo o lo ta ja Q
Q = Quarterly - 4/times a year {March, June, Septemcer & December)
& z Semi-Annually - 2 times a year (June (June & September

A = Annuyal - Once a year (September).

NOTE: (1) ALl samples will be taken as a grab sample unless otherwise
notified at a future date.
(2) The Wastewater Treatment Plant Operator will be restonsitlas feor
abtaining the Grab Samples,

D-1



Ravenna Army Ammunition Plant
Ravenna Arsenal, Inec. -2 - March 12, 1980

Re: Water Quality Surveillance Program

A
PARAMETER 1 SAMPLE STATION

. EC-1|EC-2 |SC-1 |SC-2 (HC-1 [HC-2 [PT #B|PF #b6({Fr<
jadx Q Q Q Q Q Q 9 Q 2
Temperature Q Q Q Q Q Q Q Q 9
Specific Conductance Q Q Q Q Q qQ Q Q 3
Total Suspended Seolids Q Q Q Q Q Q Q Q 3
Biochemical Oxygen Demand -5 day e le Jo {9 {a e (e laqg Q
Total Organic Carbon 5y S 8 S 8 s S S S
Total Kjehldal Nitrogen S S S S S S S S g
Nitrate ) s S S S S S S S
Nitrite S S ] 5 5 S S S S
Phosthorous S S S S S S g S S
0il & Grease Q Q Q Q Q Q Q Q g
Pigsolved Oxygen 0 Q Q Q Q Q Q 0 L
TNT A A ! A A A &
RDX A A A | A A/ A
Copper A A A A A A A A A
Chromium, Total (Hex & Tri) A A A I A i A A A A A
Zine A | A ta ta ta ta |a A A
Lead s la lalalala A A &
Fecal Coliform Q Q Q ! Q ! Q Q Q Q 3

Quarterly - 4/times a year (March, June, September & December)
Semi-Apnually - 2 times a year (June (June & September

Q
S
A = Annual - Once a year (September).

NCTE: (1) All samples will be taken as a grab sample unless otherwise
notified at a future date.
(2} The Wastewater Treatment Plant Operator will be responsible for

ATty wha Dwnm T e T A



Ravenna Arsenal, Inc.

3

EAGLE CREEK

Li n

SAND CRELK

" 1"

HINCKXLEY CREEK

1 1

PARSHALL FLUME
{Area #8)

PARSHALL FLUME
(Area #6)

PARSHALL FTLUME

Nomenclature:

HC-2
Pr #8
PF #6

Pr #534

RAVENNA ARMY AMMUNITION PLANT

WATER QUALITY SURVEILLANCE PROGRAM

Influent
Effiuent

Influent
Effluent

Influent
Effluent

Effluent
Ef£fluent

Effiuent

Influent
Effluent
Influent
Effluent
Influent
Effiuent
Effluent
Effluent

Effluent

March 12, 1S80

SAMPLING STATIONS

(North of Area #1 & Block E)
(North of Area #3)

(1/2 Mi. West of Slagle Rd.)
(Smalley Road Bridge)

(500 Ft. West of Post #32 - Rte. 80)
(Cast of Post #24 - Charleston Perimeter R

(Between Wayland-Wilcox and Parris Windham
%ds on South Perimeter Fence Line Rd.)

(South of Kelly's Pond and East of Post #2
an South Perimeter Fence Line Rd.)

(Rte. #534)

Sampling Station:

Lagle Creek

Eagle Creek

Sand Creek

Sand Creek

Hinckley Creek

Hinckley Creek

Parshall Flume - Area #8
Parshall Flume - Area #6

Parshall Flume - Rte. #53u,
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Thermo Analytical Inc

TMAIERG
7777 Excnange Streel

Cleveang, On 4d125-3337

(216:447-0790

Ravenna Arsenal Date: November 3, 1987

8451 State Route %

Ravenna, Chioc 44260 Project Number: V2466

Attn: Myr, Joe Mound Resylts reported in mg/}
axeant yhere noted

Sampies Received: 5/04/87

FINAL REPCRT

Flom -

Sen e 1 5LNEY o >w D
Parameters EC1 ~ EC2 HC1 HC2 PF8 PFE34 SC1 5C
pH (S.U.} 7.8 7.8 7.6 7.9 7.9 7.9 7.9 8.
Specific Conductivity (uhmos/cm) 500 430 530 390 430 480 470 4%
Total Suspended Solids 12 13 10 15 12 8 9 8
Nitrate <0.010 <0.010 <0.010 <0.010 <0.010° <C0.210 <0.010 <0.
Nitrite ¢0.010 <0.010 <0.010 0.076 0.014 0.012 0.015 O.
Total Phospharus 0.062 0.054 0.15 0.064 0.054 0.040 0.044 0.
0il & Grease 2 2 <1 5 1 4 9 1
~Lopper ¢0.010 <0.010 <0.010 <0.010 €0.010 <0.010 <0.01C <0.
Total Chromium <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 €0.030 <0.
Hexavalent Chromium ¢0.01 <B.01 <0.01 <0.01 <0.01 <0.01 <0.01 <G.
Trivalent Chromium ¢0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <O0.
~ 1inc <0.010 <0.610 0.021 0.099 <0.0%10 <0.
Lead <0.020 <0.020 < ¢0.020 <0.020 <0.020 0.
Fecal Coliform . a0 500 340 81 160 7t
Total Organic Carbon 5.7 3.5 6.6 1.8 5.9 4.
Total Kjeldahl Nitrogen 0.44 0.&5 0.70 0.60 0.60 0
Thogta— - 1.6 <1.6 1.6 1.6 <1 6 <L
Mm? (8> 1.3 1.5 Ei') : sr_) 1:
e g , D -
:’-, ACOm -., /:r AV ”:' '# * v g /:,’
VR O Yiaed 7o B0
IR ~

ADproved by

z )
g Zikmaaris
Lagbtatory Manager

» ) " —_ .
1¥ "nﬂfjffgpﬁjf '{ﬁ-rf g 'qucﬂ ]f
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Ravenna Arsemal, Tnc. Data: August 37, 1983
Ravenna, Ohip 43236

Project Number: €311
Fttn: Mr, Al Custar

oH is reperied as 3.0, -
Tonductivity s reported as uhmos/cm
ezal Coliform is renorted as /100 o

NT and RDX are both reported as wg/d
HB-non-detestabla, Detection Timits are shown next to "NC" no

Certified by: __&_JyAr_C:;érkihh—h—B\_

Art Czabaniuk
Labgrazory Manajer

Rasults reparted in mg/}
Samples Received: 3/04/83 except wherdg noted. ’
£Cc-1 £EC-2 HC-1 /;EEE\ PF-9 PF-8 PT-274 SC-1 sC-z
Parametar 271,323 21,824 21,825 21,825 21,Bz7 21,328 21,829 21,830 27,2
ott! T g 7.5 7.4 7.3 7.4 7.0 7.5 7.5 7.5
Conductivity? 10 38C 380 296 360 140 390 299 383
Total Suspended 4 22 13 8 6 13 7 7 4
Solids
Ziochemica? 3 2 5 3 2 2 3 2 4
Cxygen Cemand
Tata: Organic 3 3 4 £ z e 4 Z z
Cartcn
Toxal Kjaldand 0.4 0.16 g.13 0.27 0.44 .35 £.057 0.12 2.0t
Nitrogen
Nitrate 0.1 0.45 0.10 0.¢7 .15 0.10 ¢.c2 .o Q.1
Nitrite <C.3°C <0.IC 0.5 <3.00 0.01 <C.012 <£.010 <C.010 <C.Z
Tetal Phosabhorus 0.C03 c.02 G.ce J3.C6 G.02 ¢c.na 1.06 g.G2 0.0
Cil & Grease 4 3 3 2 2 3 2 A 2
Sissclved Bxvzan 2.2 8.3 6.2 5.6 7. 6.3 €.3 7.0 7.2
- {opner <G.720 <0.C20 <0.020 <Q.027 <GC.020 <0.020 <L.027 <2.220 <0,
Chromium <2.023 <0.040 <0.247 <0.040 <0.040 <2.04C <0.047 <0.240 <Q.2¢
.H?;avaTent <C.210 <2.0%0 <0.9°0 <0.010 <0.710 «¢0.07C <0.070 <0.03% <0.%
LATOmT U
-line <0.020 <0.020 <0.020 <0.052C <0.020 <0.020 <0.023 <8.020 <G.7%
Lead <9.220 <0.050 <3.050 <O0.050 <0.050 <0.083 «<0.050 <0.050 <0.%¢
Feca Colifcmm THTC 320 THNTC 220 150 120 120 590. arc
e eeeee NG-10 ecwe- NC-10  NG-10 ND-T10 -1  =-e-- NG-1
71 5 ND-103  ~~~-- NC-12  ND-10 ND-10  ND-10 ee-as NE-T
1



ANALYTICAL REPORT

ENVIRONMENTAL RESEARCH GROUP, INC.

Project:

VI3EE7
Report Date: 10-30-85

Client I.D. :
ERG Sample No. :

HC-2 ol
Qg7/137684

Matrix: NATURAL WATER
Paramaeter Result Units
TINC ND (O. O02) mg /L
H 7.6 .U
Client I.D.: PF—-8
ERG Sample No.: 09/137468%
MatTix: NATURAL WATER
Pargmeter Result Units
RGANIC CARBON, TOTAL 4 mg /L
AVERAGE OF DUPLICATE RUNS
EXAVALENT CHROMIUM 8.85 mg /L
HROMIUM, TOTAL . mg /L
ECAL COLIFORM BACTERIA 4200 TC/. 1L
PECIFIC CONDUCTANCE S00 umho/c¢
OFPER, TOTAL <0 02 mg /L
IQCHEMICAL OXYGEN DEMAND 3 mg /L
EAaD, TOTAL ND (D. 05) mg /L
ITRATE NITRCSEN . Q3 myg /L
ITRITE NITRGGEN ND (Q.01) mg /L
JELDAHL MITROZEN., TOTAL Q. 44 mg /L
IL AND GREASE <1 mg /L
X¥GEN, DISSOLVED 7.2 mg /L
HOSPHORUS, TOTAL 0. mg /L
DX ND (103 ug /L
USPENDED SOLIDS 7 mg /L
EMPERATURE &0 degF
IME ] 11: 09 AM
Comments: FLOW RATE IS LOW
NT ND (1Q3 ug /L
INC <Q. 02 mg /L
8.0 S, U
Client I.D.: PF-534
ERG Sample No.: 09/137486
Matrix: NATURAL WATER
Parameter Result Units
RGANIC CARBON, TOTAL ND (1) mg/[_
EXAVALENT CHROMIUM _ 1 mg/L
HROMIUM, TOTAL <O, mg/L
ECAL COLIFORM BACTERIA 1400 TC/. 1L
FEZIFIC CONCUCTANCE 430 umho/c
OPFER, TOTAL <0. 02 mg /L

TN/ I T/ oAl MV VAL PACMARME

~1

-~ FF



Ravenna Arsenal
Ravenna, Ohio 44266

Attn: Al Custar
‘Samples Received: 3/26/81

ERG-Cleve Ravenna
Sample ID

13,102 EC-1
13,103 EC~2
13,104 EC-1
13,105 HC-2
13,108 sC-1
13,107 sSC-2
13,108 Pr--34
13,103 Poxb
13,120 Pr:+8
13,102 ZC-1
13,103 EC-2
13,04 RC-1
13,3085 HC-2
13,106 SCT-1
13,107 sCc-2
13,108 Pr-534
13,109 PF:6
13,110 PF:8

Page 1 of 4

ar>le ID

Date: March 31, 1981

Project Number: 4007
Results reported in mg/l
except where noted.

Parametsr nesweit
pH 6.2 3.
" 7.1 5.
" 6.5 5.
" €.6 S.
" 7.9 §
" EPRARES
" £€.2 =,
" .7 3.
" 7.0 %
Biochemical Oxygen Demend 5
" <1
" 7
" <]
" <1
" <1
" <1
" <1
" 5

EMNYIRAMMBMEMTAI RFCEARSKR MR®HIE A



ERG=Cleve

Sample ID

13,102
13,102
13,104
13,105
13,106
13,107
13,108
13,109
13,119
13,102
13,103
13,104
13,105
lB,lOé
13,107
13,108
13,108

13,110

Ravenna

Page 2 of 4

Sample ID Parameter . Result:
EC-1 Dissclved Oxygen 10.3
EC-2 " 11.6
HC-1 " 10.7
BC-2 " ic.2
sc-~1 " 1207
SC-2 " 12.5

PF-334 " 8.3
PF46 " 1z.1
PF48 " 1z2.1
EC-1 Fecal <l.2
EC~-2 " 22
HC-1 " 12
HC-2 " 3
SC-1 " 4
5C-2 " <1l.2
r=-534 " 13
FFa6 " <1.2
PE#8 " 13

MNP ALILITAFT At BIERE ATIMmL s e o



ERG=-Cleve

Samnle ID

13,102
13,103
12,104
13,105
13,106
13,107
13,108
13,109
13,110
13,102
13,103
13,104
13,1905
13,106
13,107
13,108
13,1089

13,110

rRavenna
Sample ID

EC-1

EC-2
HC-1

HC-2

Parameter

Concductivity

0il &

Page 3 of 4

L1

Regults

230
220
173

145

l-_l
-4
f0|

-
D
<

[ [ ST
\Q ta)
(9]} (e ]

[N ]
(38 ]
(9]

-4

l.._l

[

amhe,/:
vimho /¢
urmhc/
FEnista e
srho/
ko
11!’111".0_;’*
umho /i

ymho/



ERG~Cleve Ravenna
am

Sample ID Sample ID Parameter' Result
13,102 EC-1 Suspended Solids 1
13,103 EC-2 " 3
13,104 HC-1 " <1
13,105 HC-2 “ 3
13,106 sC-1 " 1
13,107 SC-2 " &
13,108 PF-534 " 5
13,109 PER6 " 2
13,110 Pr48 " 4

cc: Tom Chanda
Jack Powell -

Certified by: -__'.,‘Jr"—-l\' 6—3&@_..5&

Art Qzapaniuk
Laboratory Manager

Page 4 of 4

ENVIRONMENTAL RESEARCH GROUP, INC



Ravenna Arsenai
Ravenna, QOhio 44266

Attn: Al Custar

Samples Received: 12/4/80

ERG-Cleve Ravenna
Sample ID Sample ID
12,263 EC-1
12,164 EC-2
12,163 BC-1
12,1¢6 HC-2
12,167 sCc-1
12,1638 SC;E
12,169 PP-534
12,170 PF~-6
12,171 rr-38
12,163 =Cc-1
12,164 EC-2
12,165 EC-1
12,166 ¥yC-2
12,167 5C-1
12,168 §C-2
12,169 PF-534
12,170 Pr~6
12,171 PF-8

Date: December 31, 1%80C
Project Number: 3651

Results 'reperted in mg/l
except where noted.

Parameter ?éﬂ& Results
pH 38°F 7.0 s.u.
T

B 330” £€.6 3.U.

T 5.8 £.u.

" 3321 7.0 5.U.

" 33,’ 6.8 S.U.

" 35L £.e S5.0U.

Y
" 37 ., 6.6 5.U
" 37 €.8 S.U.
Conductivity 560 umho/en

Page 1 of 4

320 unhao/ch
38C umhe/cm
370 umhe/ex
7405 umho/<
370 ymho/cn
370 umho/ca
230 uymho/cno

280 umho/cr



Ravenna Arsenal Date: December 31, 1980
Ravenna, QOhic 44266

Project Number: 3661
Attn: Al Custar ‘

Results reported in mg/l

Samples Received: 12/4/80 except where notad.

ERG-Cleve Ravenna

Sample ID Sample ID Parameter Results
12,163 EC-1 Suspeﬂded Solids 4
12,1€4 EC-2 . 4
12,165 HC-1 " 3
12,166 HC-2 " 2
12,1¢7 5C-1 " 7
12,168 8C-2 | " 3
12,169 PF-534 " 16
12,170 PF~6 "

12,171 PF-3 " i4
12,163 EC-1 Biochemical Oxygen Demand <1
12,164 EC-2 " <1
12,165 HC-1 n <1
12,166 HC~2 " <
12,1€7 s5C-1 " 71
12,168 5C=-2 " {1
12,169 PF-534 " <l
12,170 FF~6 - - <X
12,171 PF-B " <1

Page 2 of 4



Ravenna Arsenal Date: December 31, 19¢
Ravenna, Ohio 44266

Proiect Number: 26£1
Attn: Al Custar

Results reported in T

Samples Received: 12/4/BC except where noted.
ERG-Cleve Ravenna
sample ID Sample ID Parametar ResSNlts
12,1653 EC-1 Dil & Grease 1
12,164 EC=-2 " <1
12,165 dC-1 " <1
2,188 HC-2 " {1
12,1867 sc-1 " <1
12,168 sC-2 " <
12,263 Pr-334 " <1
12,17¢ Pr=-§ " 1
12,171 Fr-8 N 3
12,163 EC=-1 Dissclved Oxygen 11.7
12,164 EC-2 “ 11.8
12,165 Ic-1 " ig.3
12,16¢ -2 " 119
12,1867 5C-1 " 2.3
12,153 EC-2 " 1z2.5
22,169 PF-534 " 1.3
12,170 Fr=6 - " 11.8
12,171 FFr-8 " 11.9

Page 3 of 4



Ravenna Arsenal
Ohio 44266

Ravenna,

Attn: Al Custar

Samples Received: 12/4/80

ERG-Cleve
Sample ID

12,163
12,164
12,165
12,166
12,167
12,168
12,169
12,170

12,171

Ravenra
Sample 1D

EC-1

EC-2

SC-2

*Too numerous to count.

Date: December 31,

1g9gco

Project Number: 3661

Results reported in mg/1

except where noted.

Parameter

Fecal

n

tzo
Jo00
2ppo0
Gze
Lo

520

298

Results

120/106
200/190
350/100
62/100
62/100
52/100
50/1C0
357100

TMNTC*

Certified by: igg 5-21( %Cf,_i’é

ml
ml
ml
ml

ml

David L. Lanzgla

Laboratory Manager

Environmental Resear



Ravenna Arsenal,Inc.

Ravenna,

Attn:

Ohic 44266

Al Custar

Samples Received: 9/4/80

TRG-Cleve
Samrple ID

11,302

Ravenna

Sample ID

EC-1
EC-2
sCc-1
sC=-2
HC-1

HC-2

Date: September 30,

1880

Project Number: 3384

Results reported in mg/l
except where noted

Parameter Results ¢
OH 6.7 s.U.
" 7.4 8.U. °
" 7.4 8.U0. ¢
" 7.5 §.U. ¢«
. 7.2 5.0, ¢
n 7.4 S.U. *
" 7.4 s.U. &
n NR
" 7.3 8.U. ©
Conductivity 440 umho/c
" 150 umho/c
" 320 umho/c
" 420 umho/c
n 480 umho/c¢
) " 420 umho/<
" 420 umheo/¢
" NR
" 400 umho/«

Page 1 of 9

L mmiiseammar mretamEw GRS



Ravenna Arsenal,Inc.

Ravenna,

Ohic 44266

A+tn: Al Custar

Samples Received: 9/4/80

ERG-Cleve
Sample ID

11,302
11,303
11,304
11,305
11,306
11,307
11,308
11,309

11,310

11,302
11,302
11,304
11,305
11,306
11,307
11,308
11,309

11,310

L)

Ravenna

Sample ID

HC-1
HC~-2
PF-8
PF-6

PF->34

EC-2
EC-2
sC-1
SC-2
HC-1
HC-~2
PF-8
PF-6&

PF-534

page 2 of 9

Date: September 29, 19883
Project Number:

Results reported in mg/l
except where noted

Parameter

Suspended Solids

n

n

Biochemical Oxygen
Demand

INvVIRDuMINTAL BRESE o 1=,

12

19

NR

<1

<1

NR

Results

orouv*



wravenna Arsenal,Inc.
Ravenna, COhio 44266

Avrtn:

Al Custar

Date: September 29, 1980

Project Number: 3384

Results reported in mg/l

Samples Received: 9/4/80

ERG-Cleve

Sample 1D

11,302
11,303
11,304
11,305
11,306
11,307
11,308
11,309
11,310
11,302
11,303
11,304
11,305
11,306
11,307
11,308
11,309

11,310

-

Page 3 of 9

except where noted

Ravenna

Sample ID Parameter Results
EC-1 Total Organic Carben 32
EC-2 " 11
sc-1 " 8
sSCc-2 " 22
HC-1 " 28
HC-2 " 12
PF-8 " 25
PF-6 " KR
PF-534 " 6
EC-1 Total XKjeldahl Nitrogen 0.20
EC-2 " <0.010
sc-1 " <0.D10
sC-2 " 0.15
HC-1 " .22
HC-2 l " 0.091
PF-B " <0.010
PF-6 " NR
PF-534 " <0.010

ENVIRDNMINTAL RESE ampm QRO



rRavenna Arsenal,lInc.
Ravenna, Chioc 44266

Attn: Al Custar

Ssamples Received: 9/4/80

ERG~Cleve Ravenna
Sample ID Sample 1D
11,302 .- EC-1
11,303 EC-2
11,304 sCc-1
11,3-5 sC-2
11,306 HC-1
11,307 HC~2
11,308 PF-8
11,309 PF-6
11,310 PF-534
11,302 EC-1
11,303 EC-2
11,304 sSC-1
11,305 sSCc-2
11,306 HC-1
11,3207 HC-2 -
11,308 FPF-8
11,309 PF-6
11,310 PF-534

Page 4 of 9

Date: September 29, 13980
Precject Number: 3384

Results reported in mg/1
except where noted

Parameter Results

Nitrate 0D.69
" 0.11
" 0.024
" 0.029
" 0.065
" 0.19
" 0.12
" NR
" 0.040

Nitrite 0.016
" <0.010
" <0.010
" <0.010
" 0.015
" 0.015
" 0.012
" NR
" <0.010

ENVIRDNMENTAL RESEARD™ ceou



Ravenna Arsenal,Inc. Date: September 22, 1980
Ravenna, Ohio 44266

Project Number: 3384
attn: Al Custar

Results reported in mg/1

samples Received: 9/4/80 except where noted
ERG-Cleve Ravenna
Sample ID Sample ID Parameter Results
11,302 EC-1 Total Phosphorus <0.030
11,303 EC-2 " 0.072
11,304 sC-1 " <0.030
11,305 sC-2 " 0.041
11,306 HC-1 " 0.14
11,307 HC-2 " <0.030
11,308 PF-8 n 0.069
11,308 PF~-6 " NR
11,310 PF-534 » <0.030
11,302 EC-1 0il & Grease <1
11,303 EC-2 v Q1
11,304 SC-1 " <1
11,305 5C-2 " <1
11,306 HC-1 " <1
11,307 HC-2 " <1l
11,308 PF~B " <1
11,309 PF-6 " | NR
11,310 PF-534 " <1
page 5 of 8

EnVIRDWMINTAL MEELARD™ pRow!



Ravenna Arsenal,Inc.

Ravenna,

Ohio 44266

Attn: Al Custar

Samples Received: 9/4/80

ERG~Cleve

Sample ID

11,302
11,303
11,304
11,305
11,306
11,307
11,308
11,309
11,310
11,302
11,303
11,304
11,305
11,306
11,307
11,308
11,308

11,3190

Date: September 2%, 1980

Project

Results

Number: 3384

reported in mg/1

except where noted

Ravenna

Sample ID Parameter Results
EC-1 Dissolved Oxydgen 6.4
EC~2 " 7.0
sc-1 " 6.9
sc-2 " 7.5
HC-1 " 4.0
BC-2 " €.0
PF-8 " 8.1
PFr-6 " NR
PF-534 " 6.8
EC-1 Copper 0.008
EC-2 " 0.039
sC-1 " 0.012
sC-2 " 0.025
HC-1 v 0.067
HC=2 ) " 0.011
PFr-8 " 0.006
Pr-6 " NR
PF~534 " 0.025

rage 6 of 9
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Ravenna Arsenal,Inc.
Ravenna, Ohio 44266

Attn:

Samples Received: 9/4/80

ERG-Cleve

Samole ID

11,302
11,303
11,304
11,305
11,306
11,307
11,308
11,309
11,330
11,302
11,303
11,304
11,305
11,306
11,307

1,308
11,309

11,310

Al Custar

Date: September 29, 1980

Project Number: 3384

Results reported in mg,/1

except where noted

Ravenna

Sample ID rParameter Results
EC-1 . Chromium <0.005
EC-2 " <0.005
sCc-1 " {0.005
sC-2 " <0.005
HC-1 " <0.005
HC-2 " <0.005
PF~-B " <0.005
PF-6 " NR
Pr-534 " <0.005
EC-1 Hexavalent Chromium ¢0.010
EC-2 " <0.010
sC-1 " <0.01¢C
sC-2 " <0.010
HC-1 " <0.010
HC=-2 - " <0.010
PF-8 " <0.01¢C
PF -6 " NR
PF-534 " <0.010

page 7 of 9
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Ravenna Arsenal,Inc. Date: September 29, 1980
Ravenna, ohio 44266

Project Number: 3384
Attn: Al Custar

Results reported in mg/l

samples Received: 9/4/80 except where noted
ERG-Cleve Ravenna

Sample ID Sample 1D Parameter Results
11,302 Ec-1 2inc 0.044
11,303 EC-2 : " 0.050
11,304 5C-1 " 0.023
11,305 sCc-2 " 0.051
11,3-6 HC~1 " 0.066
11,307 BC-2 " 0.031
11,308 pPr-B " 0,034
11,309 PF-6 , " NR
11,310 PF-534 " 0.035
11,302 EC-1 Lead <0D.039
11,303 EC-2 " <0.039
11,304 sc-1 " <0.039
11,305 SCc-2 " <0.038
11,306 HC-1 - b <0.039
11,307 HC-2 " <0.039
11,308 PF-8 " <0.039
11,3089 PF-& " NR
11,310 PF-534 " <0.038

Page B of 9
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Ravenna Arsenal,Inc.

Ravenna, Ohio 44266

Attn:

Samples Received: 9/4/80

ERG-Cleve

Sample ID

11,302
11,303
11,304
11,305
11,306
11,307
11,308
11,309

11,310

=

Date: September 29, 1980

Project Number: 3384

Al Custar

zesults reported in mg/l

NR-Not Received

except where noted

Ravenna :

Sample ID Parameter Results
EC-1 Fecal Ceoliform 120/100
EC-2 " 140,100
sc-1 " 123/100
sCc-2 " z230/100
HC-1 " TNTL
HC-2 " 270/200
PF-8 “ 27b/100
PF-6 " NR
PF-534 " 100/1C0

Certified Dby C\l(_{_&:&g ll-/act.«?é

Page 9 of 8
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David L. Lanzcla
Laboratory Manager



ADDENDUM

Ravenna Arsenal,Inc, Date: November 6, 1980
Ravenna, Ohic 44266

Project Number: 3384
At+tn: Al Custar

Samples Received: 9/4/80

ERG-Cleve Ravenna Detection
Sample ID Sample ID Parameter Results Limit
11,303 'EC-2 TNT ND 0.04 ppb
11,305 sSc-2 " ND 0.04 ppb
11,307 HC-2 " ND 0.04 ppb
11,308 PF-8 " ND 0.04 ppb
11,309 PF-6 " ND 0.04 ppb
11,310 PF-534 " ND 0.04 ppkt
11,303 EC~2 RDX ND 12 ppb
11,305 8C-2 " ND 12 ppb
11,307 HC~2 " ND 12 ppb
11,308 Pr-8 " ND 12 ppb
11,309 PF-6 " ND 12 prb
11,310 PF-334 " ND 12 ppb

. %
Certified by: Q‘\\(L ?—-c.&i '.%Lié ?}’é

David L. Lanzola
Laboratory Manager
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PRELIMINARY ASSESSMENT

‘FOR

THE RAVENNA ARMY AMMUNITION
PLANT,
RAVENNA, OHIO

PREPARED FOR

U.S. ARMY CORPS OF ENGINEERS
NASHVILLE DISTRICT

CONTRACT No. DACA62-94-D-8029
Delivery Order 0009

February 1996



4.2.5 RVAAP-36 (Pisto] Range

The Pistol Range, due north of RVAAP-05 (Winklepeck Burning Grounds) was used by the installation
security force and occasionally other outside agencies for pistol qualification. The qualifier stood on the

_ south side of the creek and shot over the creek at targets on the north side. The north bank, 150 to
200 feet from the edge of the creek, was the stopping point for the bullets.

4.2.6 RVAAP-3T (Pesticide Building S-4452

This facility was used as the pest control shop from the early 1970s until 1993, Small quantities of
pesticide were mixed inside the building and vehicle-mounted sprayers were filled and mixed along the
western side of the building. This building is located to the southeast of the 1037 building
{(Headquarters).

4.2.7 RVAAP-38 (NACA Test Area)

_#Thc NACA was trying to develop explosion-proof fuel tanks for aircraft, or explosion-proof fuel. An
airplane would land on an old ciay runway and taxi to the east (the test facility). The planes were hooked
up to a conveyor or catapult and rammed into a wali. The facility is due east of the RVAAP-03
(Demolitions Area #1).

95 S0P 020996 4-18
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) ACA DRAFT
INFORMATION PAPER

AGOH-OT-RTLS 24 SEPTEMEER 1997

PURPOSE: TO DEFINE PREVIOUS USAGE OF NACA CRASH STRIP,

THE NACA CRASH STRIP IS LOCATED IN TRAINING AREA “G™ AT THE RAVENNA TRAINING
AND LOGISTICS SITE {(RTLS), ON THE RAVENNA ARMY AMMUNITION PLANT (RVAAP). THE
STRIP IS A CONCRETE AIRSTRIP APPROXIMATELY 1600° LONG, COMPRISED OF THREE
PARALLEL CONCRETE STRIPS. THE TWO OUTBOARD CONCRETE STRIPS PROVIDED A
SURFACE UPON WHICH THE AIRCRAFTS' MAIN LANDING WHEELS TRAVELLED. THE
CENTER STRIP SUPPORTED A MONORAIL WHICH LOCKED-IN THE AIRCRAFTS' NOSE OR
TAILWHEEL (SEE ATTACHMENT). THE STRIP WAS UTILIZED BY THE NATIONAL ADVISORY
COMMITTEE ON AERONAUTICS {(NACA) BETWEEN 1947 AND 1953 FOR CLASSIFIED TESTING.

DURING THIS PERIOD, FOUR CURTISS C-46 “COMMANDOES" AND THIRTEEN FAIRCHILD C-82
“PACKETS" (WAR WEARY TWIN-ENGINE CARGO AIRCRAFT FROM THE U.S. AIR FORCE)
WERE UTILIZED FOR FULL-SCALE CRASH-FIRE STUDIES AT THE SITE (SEE ATTACHMENTS).

THE CRASH-FIRE TESTING CONPUCTED PERMITTED IDENTIFICATION OF THE MECHANISMS
FOR CRASH FIRES, AND THE TRUE NATURE OF THE DISRUPTION SUFFERED BY ATRPLANES,
RELATING SPECIFICALLY TO FUEL SPILLAGE, COMBUSTIBLE VAPOR DISTRIBUTION,
GENERATION OF IGNITION SOURCES, FIRE INCIDENCE AND PROGRESSION, AND
TEMPERATURES AND TOXIC GAS CONCENTRATION. THE CONDITIONS AT RVAAP
PERMITTED FULLY-INSTRUMENTED AIRCRAFT TO BE PLACED (UNDER THEIR OWN POWER)
IN CONTROLLED CRASHES INTO A FIXED CRASH BARRIER AT SPEEDS OF $0-105 MPH.

THE C-46 ATRCRAFT UTILIZED HAD A 108.1° WINGSPAN, AND A LENGTH OF 76.4'. THE CRASH
WEIGHT WAS APPROXIMATELY 24,060 LBS., INCLUDING 7,890 LBS OF OCTANE GRADE 1007130
AVIATION FUEL OR LOW VOLATILITY FUEL. THE C-82 AIRCRAFT UTILIZED HAD A
WINGSPAN OF 109.3' AND A LENGTH OF 86.6'. THE CRASH WEIGBT OF APPROXIMATELY
40,781 LBS. ALSO INCLUDED 7,090 LBS. OF OCTANE GRADE 100/130 AVIATION FUEL OR LOW

VOLATILITY FUEL. THE AIRCRAFT NORMALLY TRAVELLED LESS THAN 400’ AFTER
STRIKING THE CRASH BARRIER.

COMBUSTIBLE LIQUIDS INVOLVED IN THIS CRASH-FIRE STUDY INCLUDED THE 100/130
JCTANE AVIATION FUEL, THE LOW VOLATILITY FUEL, LUBRICATING OIL, COOLANT
COMPOUNDS, HYDRAULIC FLUID, ALCOHOL FOR DE-ICING SYSTEMS AND BRAKE FLUID.
THE UNBURNED COMBUSTIBLE LIQUIDS WERE GENERALLY FOUND WITHIN A FAN-SHAPED
AREA BEGINNING AT THE CRASH BARRIER, AND EXTENDING OUTWARD (EASTWARD) UP TO
00" (SEE ATTACHMENT). A SMALL DRAINAGE POND IS LOCATED AT THE SOUTH ERGE OF,
ARND SLIGHTLY DOWN-GRADIENT FROM THE FAN.

WHILE 17,850 GALLONS (120,530 LBS.) OF AVIATION FUEL WERE CONSUMED DURING THIS
STUDY, EXACT AMOUNTS OF THE OTHER COMBUSTIBLE LIQUIDS EXPENDED (LISTED
\BOVE) ARE UNAVAILABLE AND UNKNOWN. THEIR CONSUMPTION AND IMPACT WAS NOT
~ONSIDERED SIGNIFICANT TO THE CONDUCT OF THE STUDY,

AN UNDISCLOSED NUMBER OF THE AIRCRAFT WERE NEARLY TOTALLY CONSUMED DURING
THE CRASH FIRES. OTHERS HOWEVER, WERE SIGNIFICANTLY DAMAGED, BUT NOT
(OTALLY BURNED. OTHER THAN TELEMETRY AND INSTRUMENTATION REMOVED FOR
'ALVAGE OR REUSE, THE DAMAGED AND BURNED AIRFRAMES WERE BULLDOZED INTO AN
\REA EAST OF THE END OF THE STRIP AND BURIED. A FEW REMNANTS OF THE BURIED

DRAFT

R~a



DRAFT

ATRFRAMES PROTRUDE FROM THE SOIL IN VARIOUS POINTS WITHIN THE TRAINING AREA,
WHERE THEY HAD PREVIOUSLY BEEN BURIED. THESE AIRFRAME REMNANTS ARE FOUND
OFF THE EXISTING ROADS AND TRAILS UTILIZED BY THE NACA AND SUBSEQUENT USEKS.

A LARGE PROPORTION OF THE COMEBUSTIBLE LIQUIDS SPILLED ON THE GROUND SOAKED
QUICKLY INTO THE UNFROZEN SOIL. THESE LIQUIDS RELEASED COMBUSTIBLE VYAPORS
INTO THE AIR WHICH BURNED LONG AFTER THE CRASH, UNTIL THE VAPORS EMANATING

FROM THE SOIL HAD DIMINISHED TO A POINT WHERE THEY WOULD NO LONGER SUPPORT
COMBUSTION.

THE OHIO ARMY NATIONAL GUARD HAS BEEN THE LICENSED USER OF TRAINING AREA “G™
SINCE 1969. AN ARCHEOLOGICAL SURVEY OF TRAINING AREAS “D" THROUGH “G™ WAS
COMPLETED DURING 1997, BY MIDWEST ENVIRONMENTAL CONSULTANTS, INC. TRAINING
AREA “G” HAS BEEN UTILIZED SINCE 1969 FOR DISMOUNTED TROOP TRAINING, BIVOUAC OF
THE TROOPS IN TRAINING AND VEHICULAR PARKING. DURING THE SAME PERIOD, THE
TRAINING AREA HAS ALSO BEEN UTILIZED AS AN HELICOPTER DAY AND NIGET LANDING
ZONE. FIRING OF BLANK AMMUNITION OF 7.62MM AND SMALLER IS PERMITTED WITHIN
THE TRAINING AREA BETWEEN 1000 AND 2200 HOURS DAILY.

ADJUTANT GENERAL OF OBIO PAMPHLET (AGOH PAM) 210-1, DATED 9 AUG 97 ELABORATES
ON THE USES OF AND RESTRICTIONS TO THE USE OF THIS TRAINING AREA. A PRINTED
COPY OF THIS AGOH FAM IS PROVIDED TO, AND [TS CONTENTS ARE ALSO BRIEFED TO
EACH INCOMING UNIT IN TRAINING, ACTIVE AND RESERVE COMPONENT, REGARDLESS OF
BRANCH OR RECENT HISTORY OF PREVIOUS USE. THE AGOH PAM RESTRICTS VEEICULAR
TRAFFIC AND PARKING TO THE CONCRETE RUNWAY AND ESTABLISHED TRAILS WITHIN
THE TRAINING AREA. THE AGOH PAM ALSO PROHIBITS TROOPS FROM DIGGING INTO THE
SOIL, DISCHARGING GRAY WATER (MESS OPERATION WASTE), DISPOSING OF TRASH OR
GARBAGE WITHIN THE TRAINING AREA. THE AGOH PAM ALSO PROHIBITS LIVE-FIRE OF
ANY WEAPON OR WEAPON SYSTEM, ALL PYROTECHNIC USAGE, AND FIRES OF ANY KIND,
THE TROOPS ARE ALSO CAUTIONED VERRAILY NOT TO CONSUME OR INGEST THE SOLL. OR
GROUND WATER.

DRAFT



Curtiss C-66 {USA]

Fairchild C-119G Flying Boxcar (1946, USA)
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servel were provided by the burning of the are-
Levishing agent employed i the encine induction €v:-

.. The-cgsent i Tis—gaze Was bromochloromethane

CEBrCli. mnowi as CPB. Thi: material decomposes thet-
nally Qv the temperatyres 51 the engine exhaust-system

'\___,_:—-’«/ - .. - : -~
yetal. and zome o1 the decomposiuion fraoments released

«i1] burn in air. Photographs of this agent burning on the

o

uriace of & heated section of exhaust stack are shown in
fieure 30. In normal application during fire extinguisih-
ment. enough: CB iz emploved to provide an inertung at-
mozphere zround the decomposition products. and their ig-
nition doe: not occur. In a crash. unfortunateir. there can

be nO contro. of the quunnity of extinguishing auent passn

a3

tiirough the engine. because the displacement of the pistons
meters the axninmuishing agent throughput accordimg to the
engine rotanional speed and the current throttle setting of
the damuged engine. neither of which can be zpecified 1t a
ssh. Althouch high concentrations of CD were provided
At the enone uiet of the crashed alrplane, the quannty

pussed through the engme was amall enough to allow a suff-

“ent vesidence ttne for the CDoin the high-temperatare

environmen: of the exhausi-disposal sysrenm to decomnose

“hermaliy T pon contaet with the air at the til-prpe ox

FREN

Gie decomiposition products ignited 1o provide the series of

exhuust Sumes shown in figure 12

Hulocarvons INveiving broniine ans Snerine.

3

(223

1

<

te substitunion of hvdrogen s obrained.wou.

b

o

auisfactory fire-extinguishing agents for epcine iniet hea.

ing. becuuse their decomposilior-products do not burn 2
encine metal temp e, Compounds 1n this class inziud

-t

tmifuorobromomethane CBrF- and ditnorodivromomeinan
CBr.F.. which have recently become available in restricts
auantities.

Afrer the first crash in this series. the water-spray
was mounted to remain with the exhaust-dizpesal =
should the engine be displaced. and carbon dioxide wus e
ploved at the engine inlet because it does not decompe
appreciably at engine exhaust (RMPETATUIES. In the nest
crashes. one ignition occurred bv the movement of
through the hot-air duct to the exhaust-cas heat eschang

as was described In the disenssion of hauid-fuel =i
This result calied attention to the need for more cure

distribution of the water spray in the heat exchanger ¢
1o the desirability of a safety guten the hot-nr duct. A3
coming to rest. the other five unburned crushed airpl
carrving the inerting system appeared as shown i ng
1. The vizible evidence of the presency
Le inerting system was the volume of water vapor 12t
from the nacelle.

only

-

Oun humid davs. the condensed v
vapor persisted 11 the atmosphere long enough to have
appeariice show: in some of the photographs.

TR T AL
e
T

Frcooe 42.—Crast area for Lizh-contact-angie crash.
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U.S. Army Center for Health Promotig
and Preventive Medicine

HAZARDOUS AND MEDICAL WASTE STUDY NO. 37-EF-5360-9
RELATIVE RISK SITE EVALUATION
RAVENNA ARMY AMMUNITION PLANT
RAVENNA, OHIO
28 OCTOBER - 1 NOVEMBER 1996

VOLUME ]

Distribution limited to U.S. Government agencies only; protection of privilk
information evaluating another command: Mar 97. Requests for this docun
must be referred to Commander’s Representative, Ravenna Army Ammunit
Plant, 8451 State Route 5, Ravenna, OH 44266-9297.
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Hazardous and Medical Waste Program Study No. 37-EF-5360-97, 28 OCT - 4 NOV 1996
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———3 1. Site Name: RVAAP-38, NACA Test Area.

2. Site Summary: This area was used as an aircraft test area. Airplanes with full fuel loads
were rammed into an obstacle that sheared off the left side landing gear to intentionally cause
crashes. These tests were to develop explosion-proof fuel tanks and/or fuels. The area was
used during the 1950's. Five soil samples and one sediment sample were taken and analyzed
for metals, semivolatile organic compounds, and volatile organic compounds (soil only for
VOCs).

3. Pathway Evaluation:
a. Ground Water: Not Evaluated. There is no ground water associated with this site.

b. Surface Water/Human Endpoint: Nor Evaluated. There is no surface water
associated with this site.

c. Sediment/Human Endpoint: Low. Two compounds: 4-chloro-3-methyphenol at a
concentration of 4 mg/kg and 2-methylnaphthalene at a concentration of 1.6 mg/kg were
detected in the sediment sample, but are not in the Primer and are not included in calculating

. the CHF.

(1) Contaminant Hazard Factor: 0.63 = Minimal.

Contaminant Max Standard Ratio
: Concentration (mg/kg)
(mg/kg)

arsenic 3.9 22 0.18
barium 67.6 5300 0.01
chromium 20.3 3000 0.01
copper 4.95 2800 0
zinc 442 23000 0
phenol 3.8 39000 0
2-chlorophenol 3.6 330 0.01
1,3-dichlorobenzene 2 2800 0
1,4-dichlorobenzene 1.9 740 0
n-nitroso-di-n-propylamine 2.3 6.3 0.37
1,2 4-trichlorobenzene 2.1 620 0
acenaphthene 2 360 0
2,4-dinitrotoluene 2.2 130 0.02
4-nitrophenol 3.9 4800 0
pentachlorophenol 4.4 250 0.02
pyrene 2.2 2000 0

C-60



(2) Migration Pathway Factor: Potential. There is no evidence that site
contaminants are migrating. However, there are no physical barriers in place to prevent
migration.

(3) Receptor Pathway Factor: Potential. This area is not used for production and is
not populated with workers. However, access to the site is not restricted in any manner.

d. Surface Water/Ecological Endpoint: Nor Evaluated. There is no surface water
associated with this site. Furthermore, this site does not impact any critical habitat, as defined
in the Primer.

e. Sediment/Ecological Endpoint: Medium.

(1) Contaminant Hazard Factor: 6.60 = Moderate.

Contaminant Max Standard Ratio
Concentration (mg/kg)
(mg/kg)
Arsenic 3.9 6 0.65
Chromium 20.3 26 0.78
Copper 4.95 16 0.31
Zinc 44.2 120 0.37
Pyrene 2.2 0.49 4.49

(2) Migration Pathway Factor: Porential. There is no evidence that site
contarninants are migrating. However, there are no physical barriers in place to prevent
migration.

(3) Receptor Pathway Factor: Potential. Sediment running off of this site could
enter into Sand Creek, which is known habitat for State Endangered Species.

f. Surface Soil: Medium.

(1) Contaminant Hazard Factor: 3.20 = Moderate.
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Contaminant Max Standard Ratio
Concentration (mg/kg)
(mg/kg)

Arsenic 12.7 22 0.58
Barium 179 5300 0.038
Cadmium 46 18 2.56
Chromium 48.3 3000 0.02
Copper 13.4 2800 0
Zinc 53 23000 0
Methylene Chloride 12 1100 0.01

(2) Migration Pathway Factor: Potential. There is no evidence that site

contaminants are migrating. However, there are no physical barriers in place to prevent
migration.

(3) Receptor Pathway Factor: Potential. This area is not used for production and is
not populated with workers. However, access to the site is not restricted in any manner.

4. Final Score. Medium (2), three Media of Concern.
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