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The Ammonium Nitrate Plant Load Line 12 was operated to
produce ammonium nitrate for explosives and fertilizers. There were no wash
water collection tanks or settliing ponds in Load Line 12 during these opera-

tions. A1l residues, dusts, and spills were washed into the storm drainage
system.

Since 1942, millions of pounds of waste have been destroyed
at the burning grounds. There are three areas where wastes could have been
burned, and two areas where demolition activities occurred. The first is —_—

" . ‘____,__--'
Track 49, or the Erie Burning Grounds (3), located north of Area 7. It was

used during World War II for the destruction of TNT apd propellant. Next,
north of Load Line 8, are the Fuze and Booster Burning Pits (4), named such
because of thair proximity to the fuze and booster lcad lines, and not
because they were exclusively used for the destruction of fuzes and boosters.
This area was active between 1945-1948, The third and present burning area
is the Winklepeck Burning Grounds (5) deting from about 1948. The first
Demolition Area {1) was used between 1945-1949 and was located west of
Greenieaf Road and scuth of South Patrol Rocad. Since then, the area north-
west of Load Line 11 just across Newton Fall Road {2) has been the current
demotition grounds. All burning and demolition areas were used extensively
not only for production wastes, but also for many demilitarization opera-
tions that have occurred at RVAAP. Although specific dates have been given,
use of a1l the disposal areas actually overlaps, especially immediately
after World War II when large quantities of returning munitions had to be
destroyed. Furthermore, some burning tock place at demolition grounds, but
no demolition activities occurred at burning areas,

In addition to explosives waste, sanitary wastes from
family housing, offices, and the hospital were routinely disposed of by burn-
ing. Pit 4 in the northwest part of the burning grounds was used for this
purpose, A wire cage to protect the paper and ash from winds surrounded the
pit. Since the practice of open pit burning has not been allowed for the
past few years, the installation has taken to landfiiling this waste at
Ramsdell Quarry {7) in an EPA approved manner,

Between 1852-1954 and again between 1969-1971, a total of
136 million {approximateiy 2.8 million per month) M54 grimers were manu-
factured in Load Line 10. Aside from normal explosives residue, associated
with this production on a monthly basis was the generation of 22.5 kilograms
of antimony sulfide and 11.25 kilograms of lead thiocyanate waste.b These
two toxic materials were also disposed of by burning with other centaminants.

In order to eliminate open field burning of future waste
materials, RVAAP presently has submitted regquests for the acquisition of an

Explosive Waste and Contaminated Waste Incinerator. The explosive waste
incinerazor is programmed to be installed in 1881, but no action has been

31
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REASSESSMENT OF _RAVENNA ARMY AMMUNITION PLANT, RAVENNA, OHIO
Report No. 132R

J.D. Wienand, J.J. Cichowicz, and N.,P. Leibel

CHEMICALS SYSTEMS LABORATORY
Eny&ronpen:al Technology Divisien
Installation Restoration Branch
Aberdeen Proving Ground, Md. 21010

December 1982

Report for Periecd Apr., 8-10, 1981

Distribution limited to U.S. Goverument Agencies only for protection of
privileged information evaluating another command: December 1982. Other
requests for this document wmust be referred to: Commander, Ravenna Army
Ammunition Plant, Ravenna, Chio 44266,

Prepared for:

COMMANDER
Ravenna Arwy Ammunition Plant
Ravenna, Ohio 44266

and
U.5. ARMY TQXIC AND HAZARDOUS MATERTIALS AGENCY

Assessment Diviaion
Aberdeen Proving Ground, Md. 21010
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o1t
Ravenna Army Mmmunition Plant &Vm
Ravenna Arsenal, Inc. -2 - March 12, 1980 £ |

v
Ra: Water Quallty Surveillance Progranm ;_ 1-1

S

R I_}:mc-z 5C-1 SC?;H:EE:LSZQ'ED;F 8] PF 36| PF #§53%
pH Q Q Q Q Q Q Q Q Q
Temperature Q Q 9 1o Q Q Q Q Q
Specific Conductance Q qQ Q Q Q Q Q Q Q
Total Suspended Solids qQ Q Q Q Q Q Q Q Q
Blochemical Oxygen Demand -5 dav Q Q Q Q Q Q Q Q
Total Organic Carbon 5 S s S ] s S g S
Total Kjehldal Nitrogen S S S 5 S g 8 S S
Nitrate ' s |s [s |s is Is 1s S S
Nitrite S 5 4 s 5 s S 8 $
Phesphorous S 5 S S g S S s b3
0il & Grease Q Q Q Q 19 Q Q Q Q .
Di=solved Oxvgen O. Q Q Q Q Q Q Q Q
NT ‘ A A A LA | A A
RDX A A A A A A
Conper A A A A A A A A A
Chromiuwm, Total (Hex £ Tri) A A A A A A A A A
2inc A A A A A A A A A
Lead ' A A A A A A A A A
Fecal Colifors o o Jolgta fo fo lo Q

Q = Quarterly - 4/times a vear (March, June, Septezier & December)

S = Semi-Annually - 2 tizes a year (June (June & September

A = Annual - Once a year (Septecper).

NOTE: (1) ALl samples will be taken as a grab sample unless otherwise
notified at a future date.
{2) The Wastewater Ireatdent Plant Operator will be rescensible for
cbtaining the Grab Samplea.

D-3 A-l6



Ravenna Army Ammunition Plant

Ravenna Arsenal, Inc. -2 - March 12, 1980
Re: Water Quality Surveillance Program
PARAMETER SAMPLE STATION
EC-1EC-2 [SC-1 |SC-2 JHC-1 [HC-2 [PT §8|PF #6{PT =%

pH Q Q Q Q Q Q Q Q 2
Temperature Q Q Q Q Q Q Q 2
Specific Conductance Q Q Q Q Q Q@ 19 Q 2
Total Suspended Sclids Q Q Q qQ Q Q Q Q 3
Biochemical Oxygen Demand -5 day Q Q Q Q Q Q g 149 Q
Total Organic Carbon s S S S 8 s S S g
Total Xjehldal Nitrogen s 5 S S S S g $ S
Nitrate S S S 5 s S g S S
Nitrite s ] S ] S 8 ] S S
Phosphorous S s S S S 8 S 5 3
0il & Grease Q Q Q Q Q Q Q Q g
Dissolved Oxygen Q Q Q Q Q Q Q Q ¢
TNT A A A A A £
RDX A A A A A A
Copper A A A A A A A A A
Chrowium, Total (Hex £ Tri) A A A A I A A A A A
Zine sl lw ta fa Twla la k
lead A la [a |a ' A | A 1a A A
Fecal Coliform Q Q Q ! Q ! Q Q Q Q 3

Y 00O
nm i

Quarterly - 4/times a year (March, June, September & December)
Semi-Annually - 2 times a year (June (June § September
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
cbtaining the Grab Samples.

A-17
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RAVENNA ARMY AMMWNITION PLANT

WATER QUALITY SURVEILLANCE PROGRAM

Ravenna Arsenal, Inec. March 12, 1880

SAMPLING STATIONS

A. EAGLE CREEK Influent (Nerth of Area #1 & Block E)
e i Effluent (Horth of Area #3)
B. SAND CREEX Influent (1/2 Mi. West of Slagle Rd.)
" " Effluent (Smalley Road Bridge)
C. HINCKLEY CREEK Influent (500 Tt. West of Post #32 - Rte. 80)
" " Effluent (East of Post #24 - Charleston Perimeter Rd.)
D. PARSHALL FLUME Effluent (Between Wayland-Wilcox and Parris Windham
(Area #8) ' Rds on South Perimeter Fence Line Rd.)
E. PARSHALL FLUME Effluent (South of Kelly's Pond and East of Post #20
(Area #6) co South Perimeter Fence Line Rd.)
F. PARSHALL FLUME Effluent (Rte. #534)
Nomenclature: Samling Station:
EC-1 Infliuent Eagle Creek
EC-2 Effluent Eagle Creek
sSC-1 Influent Sand Creek
SC-2 Effluent Sand Creek
HC-1 Influent Hinckley Creek
HC-2 £fluent Hinckley Creek
PF #8 Effluent Parshall Flume - Area #8
PF #6 Effluent Parshall Flume - Area #6
PF #534 Effluent ) Parshall Flume - Rte. #5344,
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Thermo Analytical Inc

TMAIERG
7777 Excnange Srreer

[216) 447-0790

Ravenna Arsenal Date: November 5, 1987
8451 State Route 5

Ravenna, Ohio 44266 Project Number: V2466

Artr: M-, Joe Mound Results reported in mg/1

oxzant where noted.
Sampies Receijved: §/04/87

TMA-Cleve Sample ID's 43454-43461

FINAL REPORT

Ffl.:l*,;:' Py
:r;}f_\:_ \;.:;“_'_,_"\"‘;_u‘l 2 _)l-":'.‘;
Parameters ECY — EC2 HC1 HC2 PF8 PF534 5CY SC2
pH (5.U.) 7.8 7.8 7.6 7.9 7.9 7.9 7.9 8.0
Specific Conductivity {ubmos/cm) 500 430 590 390 430 480 470 460
Total Suspended Solids 12 13 10 15 12 8 9 B8
Nitrate <0.010 <0.010 <0.010 <0.010 <0.C10 <0.210 <0.010 <G.C10
Nitrite <0.010 <0.010 <0.010 0.016 0.014 0.012 0.015 0.015
Jotal Phosphorus 0.062 0.0%4 0.5 0.064 0.054 0.040 0.044 0.2%
0il & Grease 2 2 <1 5 1 4 9 1
_-Copper <0.010 <0.01C <0.0310 <0.010 <0.010 <0.010 <0.01C <0.C%0
Total Chromium <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.0z0
Fexavalent Chromium <0.01 <0.01 <0.07 <0.01 <0.01 <0.01 <0.01 <0.93
Trivalent Chromium <0.030 <0.030 <0.030 <D.030 <0.030 <0.030 <0.030 <D.{30
~ Zinc <0.010 <0.010 <0.010 <0.010 0.021 0.999 <0.010 <0.0'%
Lead <0.920 <0.020 «N.£70 <0.020 20.020 <0.7220 <0.020 <0.227
Fecal Coliform . 90 500 880 130 340 81 160 78
Total Organic Carbon 5.7 3.5 4.6 4.9 6.6 i.8 5.9 4.3
Tcta] anldah1 Nitrogen 0.44 Q0.65 0.9 0.52 0.70 0.60 0.60 0.32
TR T <1f <1.6 <1.6 <1.6 2.6 <16 <1.6 <L
d9 a5 7 s A5 B 5D 18
- e ’ o B N g
z DA~ ™ {(.h 'T'A(;‘-\ 4 ":' '}’_ 2 "’ =g i
S reanl it Havd To Boiroc
ek Ly %
’ Approved by: 777 ezl '

GuRayYs Zikm
Lab¢ratory fManager
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?ixi;A ) Project: V2925
Thermo Analytical Inc Ana’yt’cal Report R:gort Date: 01-29-83

7777 EXCHANGE STREET
LEVELAND, OF 44125 (214&) 447-07%0

Client P. O. 10&04-CH-3 Samples Recy
30153

d: Qi-20-£8
Report: Refer Questions Ta:
GUNARS ZIKMANIS
Clignt:s NA ARSENAL Y ,// 7’\
AVENNA e : —
Acproved: / :ﬂf’/{/g'ﬁé
RAVENNA, OH 44Z6&
Astention: TOM CHAMDA
4%
Reeidual Samples Will Be Helz
TWO WEEZRE
* 5t
REEJT f';ow\ November -J)} /98
Client I.D.: EAGLE CREZK INFLUENT (Ec-o
ERG Sample No.: 01/18:138°
Matrix: GROUND WATER
Date Sampled: G1=-13-EZ
Parameter Rasult Unite
RDJ <3, & ug /L
AVERAGE OF DUPLICAT= REUNE
Client I.D. MINKLEY CREEK(RT 8C) (HC-!)
ERG Bample No.: Q17181990
Matrix: GROUNG WATER
Date Sampled: Cl1-13-68
Parameter Rasuylt Units
RDX <0. 50 ug/L
Client I.D.:  PF334
ERG Sample No.: Qi/11991
Matrix: GRCUND WATER
Date Sampled: 01-13-S8
Parametar Rasult Uni%ts
RDX <0. 25 ug/L
Client I1.D. : SAMD CREEK INFLUENT C&f*‘{
ERG Sample No.: Q1/18B1%992
Matrix: GROUND WATER
Date Sampled: 01-13-B8
Parameter Result Units
RDX <C. 25 vg /L

A-21]



Ravenna Arsenal, inc, Date: Augqust 37, 1923
Ravenna, Qhig 43238 '

Project Number: 6511
Attn: Mr. Al Custar

Results reported in mg/1

nH is raocrited as 3.7, <

conducsivity is rezorted as uhmos/em
Y

LI £ B s |

Feeal Colifomm is renorted as /100 @)
*TNT and RDX are both reported as ug/l

Ho-non-detestable., Derzection limits are shown npest to "RDY tztians.
Certified by: -LLCéL&»—L
Art Czabaniuk

Laboratory Manager

A-22

Samples Caceived: &/03/83 excent wherg noted.
zC-1 EC-2 HC-1 HC-2 PF-5 PF-2 F.234 SC-1 sC-2
Parametar 21,323 21,824 21,828 21,225 21,877 21,328 21.829 21,830 2‘,831
PHI 7.F 7.5 7.4 7.3 7.4 7.0 7.5 7.5 I
Conductivity? Q10 386 386G 236 360 140 390 299 362
Tatal Suspenced 4 22 13 8 6 13 7 7 4
Solids
Biochemical 3 2 5 2 2 2 3 2 4
Cxygen Cemand
Total Graanic 3 3 4 & g g 2 ¢ z
Carsen
Total Xjeldanl ¢.h4 0.16 0.15 0.27 0.44 .95 0.057 Q.17 0.063
Nitrogen
Nitrate 0.1 0.45% 0.10 0.487 .15 0.10 c.c2 c.m .3
Nitrite <C.9MC <0.01C <0.0)C <32.01C  0.61  <0.010 <C.010 <C.01C¢ <C.210
Tetal Phosnherus 0.23 0.02 .08 J3.08 v.02 c.oa N.06 C.C2 0.07
0i1 & Grease e 3 k! 2 2 3 2 <1 P
Sissclived Crysan 2.8 8.3 6.2 5.5 7.2 6.3 €.3 7.5 T2
- Capper <0.020 <0.6G23 <£0.720 <D.(20 <6.020 <0.020 <C.02° <D0.820 «<o.72<
‘Chromium 2.024 <0.040 <0.740 <D.040 <0.030 <«Q.04C <0.040 <G.040 <Q.24%
.Eg;avaﬁen: <0.010 <C.010 <0.0%C <9.010 <0.210 <0.01C <D.0%0¢ «<0.G3C <2.4%0
Largmium
-2ing <C0.C20 <0.020 <0.020 <0.52% <0.020 <0.020 <5.023 <G.322 <G§.lZt
. Lead D.250 ¢0.050 <J.080 <0.05C «<0.050 <0.0f9 «<0.250 <0.050 <«Q.I:3d
Feza® Coliform ™NTC 320 TNTC 220 160 120 129 590 4L
™m eeaes NE-10 ----s- NC-10  NG-12 NC-10 HD-1C ----- NC-1C
RCX meee- ND-10  =eamaa HE-13 HD-10 ND-10  NB-12 —e--- He-1¢
1
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ANALYTICAL REPORT

ENVIRONMENTAL RESEARCH GROUP, INC.

Project:

ve3ae7
Report Date: 10-30-85

Client I.D. HC-2
ERG Sample Nn 097137684
Matrizx: NATURAL WATER
Farameter Result Units
ZINC ND (0. 02) mg /L
pH 7.6 S. U
Client I.D.: PF-~-8
ERG Sample No.: 09/137489
Matrix: NATURAL WATER _
Parameter Result Units
ORGANIC CARBON, TOTAL 4 mg/L
AVERAGE OF DUPLICATE RUNS
HEXAVALENT CHROMIUM .8__8.5 mg/L
CHROMIUM, TOTAL z mq /L
FECAL COLIFORM BACTERIA 4200 TC/. 1L
SPECIFIC CONCUCTANCE 500 umheo/cm
COPFPER, TODTAL <c. o2 mg/L
BICCHEMICAL OXYGEN CEMAND 3 mg /L
LEAD, TOTAL ND (0. 05} mg /L
NITRATE NITRCSEN .03 mg/L
NITRITE NITROGEN ND (0. Q1) mq/L
AJELDAHL MITROGEN., TOTAL 0. 46 mg /L
OIL AND GREASE <1 mg/L
OXYGEN, DISSOLVED 7.2 mg /L
PHOSPHORUS, TOTAL 0. 35 mg /L
RDX ND (10) ug /L
SUSPENDRED SOLIDS 7 mg /L
TEMPERATURE &0 degF
TIME ) 11:09 AM
Comments: FLOW RATE 1S5 LOW
TNT ND (107 ug /L
ZINC <Q. g2 mg /L
oH 8 0 S
Client L. D. PF-534
ERG Sample No Q2137684
Matrix: NATURAL WATER
Parameter Result Units
ORGANIC CARBON, TOTAL ND (1) mg /L
HEXAVALENT CHROMIUM . 1 mg /L
CHROMIUM, TOTAL <O. mg /L
FECAL COLIFORM BACTERIA 1400 TC/7_ 1L
SFECIFIC CCHNLDUCTAMCE 430 umheo/cm
CDPPER, TOTAL A3 <0. 02 mg /L.
BIDCHEMICAL OXYGEN DEMAND <1 mg /L
LEAD, TOTAL <0. 05 mg /L



Client 1.D.

ANALYTICAL REPORT

ENVIRONMENTAL RESEARCH GROUP, INC.

Project: ve3se7
Report Date: 10-30-85

PF-534

ERG Sample No.: 09/137886
Matrix: NATURAL WATER

Parameter Result Units
NITRATE NITROGEN 0. 04 mg /L
NITRITE NITROGEN ND (0. 01) mg/L
KJELDAHL NITROGEN. TOTAL 0.14 mg /L
0OIL AND GREASE <1 mg /L
QXYGEN, DISSQLVED 5.6 mg/L
FPHOSPHORUS, TOTAL 0. 35 mg/L
RDX ND (10} ug/L
SUSPENDED SOLIDS 4 mg/L
TEMPERATURE 57 degF
TIME Q: 36 AM

Comments: FLOW RATE 1S5 NORMAL

TNT ND (10} .. ug/L
ZINC Q.02 777 mgsL
i S. VU

SD-Sample damaged

Ffi-See field report for result
SR-See attached report
NAa-Result not applicable to test

Thank you for your business.

ND-Nondetected,

Detection 1limit in ()

<-Ppsitive Tesult at an unquantifiable

A-24

concentration below indicated level
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Client ID - Pr 524

Results Units

PR 7.7 s.U.

~

Tetal Crganic Carben 6 mg/1
SA 1

Tctal Kieldzhi Nitrogen 0.67 meAL
Nitrate 6.021 mG,/ i
¥itoies 0.09 mg/1
’

Tetzl Phescthorus 0.36 MLk
-

Cil & Grses2 .3 mc/1
Diegsolved Cxyzen 7.3 mg/1

Fexavalent Chromium <0.010C me/1
Cocper <0.019 mg/l
Chromivm <0.020 mg/1
7iae (9.010 mg/]
Lead 0.2 mg/}
ferT 32 /100 T:
FOX ND .

TNT ND * %

*Detection limit for RDX is 10 ug/l.
**Detection limit fcr TNT is 0.18 ug/l.

A-25

ENVIRONMENTAL RESEARCH GROUP, INC.



Ravenna Arsenal

Razavenna, Ohio 44266

Attn: Al Custar

Sanples Received:

ERG~Cleve
Sample ID

13,102
13,103
13,104
13,105
13,106
13,107
13,108
13,109
13,110
13,102
13,103
13,104

15,10

L8]]

13,106
13,107
13,108
13,109

13,110

Page 1 of 4

A-26

Date: March 31, 1981

Project Number: 4007

Results reported in mg/l

3/26/81 except where ncted.

Ravenna

Sar:-le ID Parametsr Resulcs
EC=1 pH Bid Bl
EC-2 " 7.1 5.%.
HC=1 n 6.6 5.U
BC~2 " £.€ 5.C
5C-1 " 7.0 8.7
SC-2 i 7.9 E.E

PE-S34 " €.2 Z.U
Pra6 = ol Swl
PF#3 n 7.0 5.0
=C-1 Biochemical Oxzygen Demend 5
EC-2 L <1
BC-1 " 2
BC~-2 o <1
§2-1 " <l
SC-2 » <1

Pr-3534 " <1
PFi6 ' il <1
Pr48 " 5

ENVIRONMENTAL RESEARCH GROWP, INC.



ERG=Cleve Ravenna

Sammle ID Sample ID Parameter , Results
13,102 EC~-1 Dissclved Oxygen 10.3
13,103 EC-2 " 11.86
13,104 HC-1 " 10.7
13,105 BC-2 5 X2
13,106 sC-1 " 22.7
13,107 sCc-2 " i
13,108 PFr-534 e 9.3
13,109 PF26 " 1,1
13,119 PF#8 : " 12.1
13,102 EC~1 Fecal <l.2
13,103 EC-2 " L2t
13,104 HC-1 " .
13,105 HC-2 " 4
13.105; sC-1 " 4
13,197 SC~-2 i 12
13,108 r=-534 " 13
13,109 PF46 n <1l.2
13,110 PF#8 N 15
Page 2 of 4
A-27

ENVIRONMENTAL RESEARCH GROUP, I1NC.



ERG-Cleve

Samrle ID

13,102
13,103
12,204
13,105
13,106
13,107
13,108
13,109
13,110
13,102
13,103
13,104
13295
13,106
13,107
13,108
13,109

13,110

Ravenna
Sample ID

EC-1

Pr-534
PEE6

Pr#8

Parameter

Conductivity

0il &

Page 3 of 4
A-28

n

Results

230
220
170

145

)=
~J
wn

[
o)
Ca

b e
LU ] L] ]
LE]] o

[
tJ
u

[ i

!

= e

=

amnc./zn
vmho/cm
umhic/sn
SInho /e
ymho/em
vrbolem
umneo/cm
umho/em

umho/cm

ENVIRONMENT AL RESEARCH GROUP, INZ,



ERG=Cleve Ravenna

Sample ID Sancle ID Parameter- Results
13,102 EC=1 Suspended Solids 1
13,103 Ec=2 " 3
13,104 HC-1 " <1
13,105 HC-2 " 3
13,106 8C-1 "

13,107 §C-2 " 6
13,108 PF-534 " 5
13,109 PF 36 " 2
13,110 PF#8 " 4

cc: Tom Chanda
Jack Powell -

Certified by: .__,Jr‘-—l' 6"5&7:.4

Art Czabaniuk
Laboratory Manager

Page 4 of 4
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Rzvenna Arsenal
Ravenna, Qhio 4

Attn: Al Custar

Samples Receive

ERG-Cleve
Samgle ID

12,263
12,164
12,165
12,1686
12,167
12,168
12,169
12,170
12,171
12,163
12,164

12,165

4266

é:

Ravenna

12/4/80

Sample Ib

EC-1

EC-2

Date: December 31, 1980

Project Number: 3651

Results 'reported in mg/l
except where noted.

Pazameter
. PE
n

o

Conductivity

Page 1 of 4

A-30

rp
3°F
335°
33"
3313‘ i

3394

7.0 8.0,
6.9 S.U.
6.6 3.0.
5418 Byills
7.9 S.U.
6.3 S.U.
£.6 5.l
6.6 £.U.
£.8 S.U.
umho/em
urnhe/cm
pmhc/cm
271

umha/ca

7400 umno/cm

(=]

7

vamho/cm

Lt

wmho/cm
umho/cm

umho/om



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

Project Number: 3661
ttn: Al Custar

Results feported in mg/l

Samples Received: 12/4/80 except where notad.
ERG-Cleve Ravenna

Sample ID Sample ID Parameter Resules
1276 EC-1 Suspended Solids 4
12,1€4 EC-2 " 5
12,165 HC-1 » 3
12,156 HC-2 B 4
12,1€7 sc-1 X 7
12,1c8 SC-2 | " 3
12+169 PF=-334 X i
12,170 PF-6 " 7
12,172 PF-8 2 i4
12,165 EC=1 Biochemical Oxygen Demand <1
12,164 EC-2 " <1
12,163 HC=-1 ¥ <1
12,166 HC~2 " <3
12,1€7 sC-1 - 21
12,168 sC-2 " <1
12,16% PF-534 = <1
12,170 PF=-6 - = <3
12,171 PF~-8 » <1

Page 2 of 4
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Ravenna Arsenal Date: December 31, 1980
Ravenna, Ohioc 44266

Project RNumber: 36&1
Attn: Al Custar

Rasults reported in mg/l

Samples Received: 12/4/80C except wnere noted.
ERG-Cleve Ravenna

Sannle ID Sample ID Parameter Resnlts
12,163 EC-1 0il § Greass b?
12,164 EC-2 ¥ <1
12,165 gc-1 » <1
12,160 BC-2 n {2
12,167 sc-1 # <1
12,188 sC-2 " a
12,283 Pr-534 » v 4
12,170 Br=85 o 1
5 St PF-8 ¢ 3
12,183 EC=1 Dissclved Oxygen 11.7
12,164 EC-2 = 2@
22,165 im0 " 16.3
12,166 BC=2 " 11,8
12167 SC~- " 12.3
12,158 £C=-2 " 12.6
12,189 PF=-534 " 1.4
12.175¢ FF=6 5 - 11.8
12,171 Fr-8 " 11.8

Page 3 of 4
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Ravenna Arsenal Date: December 31, 1920
Ravenna, Ohic 44266

Project Number: 3661
Attn: Al Custar .
Results reported in mg/1

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

ERG-Cleve Ravenna

Sanple ID Sample ID Parameter Results
12,163 EC-1 Fecal H20 120/100 ml
12,164 EC-2 “ 2p00 200/100 ml
12,165 HC-1 " Roe: 260/1060 ml
12,166 HC-2 . bze 62/100 ml
12,167 sc-1 ; kete 62/100 ml
12,168 §C-2 " 7R 52/100 m1
12,169 "PF-534 n 50 50/100 ml
12,270 PF-6 " E 35/100 mi
12,171 PF-8 " TNTC*
*Too numnerous to count.

Certified by: a

Davzd L. hanqgla
Laboratory Manager
Environmental Research



Rzvenna Arsenal,lInc.

Ravenna,

Chic 44266

A+tn: Al Custar

Samples Received: 9/4/80

ERG«Cleve

Samzle ID

=

1,302

[
i

1,303
11,304

11,302
11,302
11,304
11,303
11,3086
11,307
11,308
11,309
11,310

Ravenna
Sample ID

EZS-=1

A-34

Page 1 of 9

Date: September 30,

1880

Project Number: 3384

Results reported in mg/l
except where noted

rarameter

NR

7.3

Conductivity 440

H

150
320
420
480
420
420
NR

400

- T
Results 70"

s.u. &7

§.0.

S.U. -
urho/cm
ymho/cm
umho/cm
umhe/cm
umho/cm
ymho/cm

umho/cm

pmho/cm

IMYIRONMENTAL RESIARCw QADUF Ik



Ravenna Arsenal,Inc. Date: September 29, 1980
Ravenna, Ohio 44266

Project Number: 3384
Attn: Al Custar

Results repeorted in mg/1l

Samples Received: 9/4/80 except where noted
ERG-Cleve Ravenna
Sample ID Sample ID Parameter Results
11,302 - EC~1 Suspended Solids 12
11,303 EC-2 2 3
11,304 5C-1 " 7
11,305 sC-2 H 4
11,306 HC-1 " 3
11,307 HC=2 " 19
11,308 PF~8 " 4
11,309 PF-6 " NR
11,310 PF-534 . 4
Biochemical Oxygen
11,302 EC-2 Demand 2
11,302 EC-~2 " <1
11,304 sC~1 " 2
11,305 sC-2 " <1
11,306 HC-1 . " 4
11,307 HC=-2 " 2
11,308 Preg k 1
11,308 PF-6 ke NR
11,310 PF-534 * 2
Page 2 of 9
A-35
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Ravenna Arsenal,Inc. Date: September 29, 1980
Ravenna, Ohio 44266

Project Number: 3384
ttn: Al Custar

Results reported in mg/l

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

Sample ID Sample ID Parameter Results
11,302 ~° EC-1 Total Organic Carbon 32
11,303 EC-2 " 11
11,304 sC-1 " 8
11,305 sC-2 " 22
11,306 HC-1 " 28
11,307 HC~2 " 12
11,308 PF-8 " 25
11,309 PF-6 " NR
11,310 PF-534 6
11,302 BO=1 Total Xjeldahl Nitrogen 0.20
11,303 EC-2 " <0.010
11,304 sc-1 " <0.010
11,308 Sc-2 " 0.15
11,306 HC-1 i 0.22
11,307 HC-2 - " 0.0%81
11,308 PF-8 n <0.010
11,309 PF-6 " NR
11,310 Pr-534 " <0.010

Page 3 of 9
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Ravenna Arsenal,Inc.

Ravenna,

Ohic 44266

Attn: Al Custar

Samples Received:

ERG~Cleve

Sample ID

11,302
11,303
11,304
11l.3<5
11,306
11,307
11,308
11,309
11,310
1%,302
11,303
11,304
11,303
11,306
11,307
11,308
11,309
11,310

Ravenna

Sample ID
EC-1
EC-2
sC-1
SC-2
HC=-1
HC-2
PF~8
PF-6
PF~534
EC~1
EC=-2
sCc-1
sC-2
HC-1
HC-2

PF-8

Page 4 of 9

9/4/80

A-37

Nitrate

L]

Nitrite

Date: September 2%, 1980
Project Number: 3384

Results reported in mg/l
except where noted

Parameter Results

0.69°
o JS: 2
0.024
0.029
0.065
.19
0.12
NR
0.040
0.016
<0.010
<0.010
<0.010

0.015

KR

<0.010

ENVIRDNMINTAL RISEARE= GROV?, IN



Ravenna Arsenal,Inc. Date: September 29, 1980
Ravenna, Chic 44266

Project Number: 3384
Attn: Al Custar

Results reported in mg/l

Samples Received: 9/4/80 except where notsd
ERG-Cleve Ravenna
Sample ID Sample ID Parameter Results
11,302 Ee=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 " 0.1
11,307 HC-2 " <0.030
11,308 PF-8 " 0.069
11,308 PF-6 " NR
11,310 PF-534 " <0.030
11,302 EC-1 0il & Grease <1
11,303 EC-2 ® <1
11,304 SC~1 ¥ <1
11,305 5C-2 - <1
11,306 BRC-1 2 <1
11,307 HC~2 " <1
11,308 PF-8 " <1
11,30% PF-6 " | NR
11,310 PF-534 " <1

Page 5 of 9
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Ravenna Arsenzl, 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
11,308
11,310
11,302
11,303
11,304
11,305
11,3086
11,307
11,308
11,309
11,310

Date: September 29, 1980

Project Number: 3384

Results reported in mg/l
except where noted

Ravenna e
Sample ID Parameter Results
EC-1 Dissolved Oxvgen 6.4
EC-2 " 7.0
SC-1 " 6.9
SC-2 " 7.5
HC-1 " 4.0
HC-2 " 6.0
PF-8 " B.1
PF-6 " NR
PF-534 " 6.8
EC-1 Copper 0.008
EC-2 k. 0.039
sCc-1 " 0.012
8C-2 2 0.025
EC-1 " 0.067
HC-2 * 0.011
PF-8 " 0.006
Pr-6 X NR
PF-534 " 0.025
Page 6 of 9
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Ravenna Arsenal, Inc. Date: September 29, 1980
Ravenna, Chio 44266

Project Number: 3384
Attn: Al Custar

Results reported in mg/l

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

Sammle ID Sample ID Parameter Results
11,302 EC-1 . Chromium <0.005%
11,303 EC-2 % <0.005
11,304 sC-1 % <0.005
11,305 5c-2 " <0.005
11,306 HC~1 B <0.005
11,307 HC-2 . <0.005
11,308 FE~B " <0.005
11,309 PF-6 " NR
11,310 Pr-534 % © <D.0O0S
11,302 EC-1 Hexavalent Chromium <0.010
11,303 EC-2 " <0.01l0
11,304 sC-1 “ <0.010
11,305 sC-2 " <g.0l0
11,306 BC-1 " <0.010
11,307 EC-2 - " <0.01¢
11,308 PF-8 " <0.010
11,309 PF-6 " NR
11,310 PF-534 " <0.010

Page 7 of 9
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Ravenna Arsenal,Inc.

Ravenna,

OChioc 44266

Attn: Al Custar

Date:

September 29, 1980

Project Number: 3384

Samples Received: 8/4/80

ERG-Cleve
Sample ID

11,302
11,303
11,304
11,305
11,3-6
11,307
11,308
11,309
11,310
1l,3¢62
11,303
11,304
11,305
11,306
11,307
11,308
11,308
11,310

-

Ravenna

Szample ID

EC-1
EC=2
sC-1
SC-2
AC-1

HC-2

PF~534

Page B8 of ¢
A4l

Zinc

n

Results reported in mg/l
except where noted

Parameter Results

0.044
0.050
0.023
¢.051
0.066
0.031
0.034
KR
0.035
<0.039
<0.039
<0.039
<0.03%
<0.039
<0.038
<0.03%
NR

<0.039

ANVIRDWME NTAL RIBSARCW GRDUP, IN



Ravenna Arsenal,Inc. Date: September 29, 1980
Ravenna, Ohic 44266

Project Number: 3384
Attn: Al Custar

Results reported in mg/l

Samples Received: 9/4/80 except where noted

ERG~Cleve Ravenna " e

Sample ID Sample ID Parameter Results
11,302 - EC-1 Fecal Coliform 1207100 ml
11,303 EC-2 i 140/100 ml
11,304 sc-1 B 120/100 mi
11,305 sc-2 " 230/100 ml
11,306 HC-1 2 TNTL,
11,307 HC-2 " 270/:00 ml
11,368 PF-8 " 2707100 ml
11,309 PF=~6 & NR

11,310 . PF~534 - 100/100 ml

NR-Not Received

Certified by C\la‘_g:(, yaa.«?é

David L. Lanzcla)
Laboratory Manager

Page 9 of 9

A-42 ENVIRDKMINTAL RESEAREs GROUP 1



ADDENDUM

Ravenna Arsenal,Inc. Date: November €6, 1980
Ravenna, Ohio 44266

Project Number: 3384
Attn: Al Custar

Samples Received: 9/4/80

ERG~Cleve Ravenna Detecticn
Sample ID Sample ID Parameter Results Limit
11,303 EC-2 TNT ND 9.04 ppb
11,305 - 8C~2 " ND 0.04 ppb
11,307 HC-2 3 ND 0.04 ppk
11,308 PF-8 M ND 0.04 ppb
11,309 PF-6 " ND 0.04 ppb
11,310 PF-534 " ND ¢.04 ppb
11,303 EC-2 RDX ND 12 ppb
11,305 8C2=-2 " ND 12 ppb
11,307 HC=-2 * ND 12 pob
11,308 PF~8 2 ND 12 ppb
11,309 PF-6 " ND 12 ppb
11,310 PF-534 " ND 12 ppb

Certified by- {Cx&ulﬁétd¢4i

DaVlQ L. Lanz
Laboratory Manager

A-43
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Parameter

Dissolved
Oxygen

Conductivity

Suspended
Soligs

Biocherdcal
Oxvoen
. Demand

0il & Qrease

Fecal
Colifcrm

Al Custar

To: Ravenna Arsenal, Inc.
Ravenna, Dhio 44266

Sutiect: Resulis of analysis of samples

received 3/20/80

Certified by:

2 A £ + ..
Nz Wil
Dave Lanzola .
laboratory Manager

STORET

00300

00530

00310

cc: Tom Chanda
Jack Powell

Resules
No. PF-§ PE-8  PF-534

10.8 11.4 9.5
110 170 170

2 3 8

<1 <1 <l

1 1 2
2.4 4.7 - 4.7

Results reported in mg/l
pFt P8 FF-537
F # ‘7/ 3 7‘ } ’7' /

@ g,
ﬁrnf). gyt #Y v

A-~46
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AQUA TECH ENVIRONMENTAL CONSULTANTS, INC.
P.O. BOX 76; STATE ROUTE 100
BELMORE , OHIO 44845

EXPLOSIVES ANALYSIS

HETHOD : LIQUID-LIQUID EXTRACTION FOLLOYWED BY HIGH PRESSURE LIQUID
CHROMATOGRAFHY WITH DIODE ARRAY
DETECTION.

CLIENT : RAVENNA ARSENAL, INC.
8451 YTATE ROUTE 5, RAVENNA OHIO 44266-9297

ATEC GAMPLE NO. : 19963
CLIENT SAMPLE RO: PF-534

DATE SAMPLED : 12/14/88

DATE RECEIVED: 12/16/88

DATE ANALYZED: 12/20/88

COMPOQURD CONCENTRATION (MG/L)
Trinitrotoluene {TNT) < 0.05

HMX < 0.05

RDX < 0.03

ARALYST SIGNATURE (ﬂ& L. Lecfh

2 S vl B ¥
Ch ST T R XD
CBY O igcaiewa
VAN 10 1oq:

05

Ly A
?ﬁ}}:};wiﬂrggl;2;3;#_;&;5
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RVAAP EBG Phase | RI-Sampling and Analysis Project Plan Addendum No. 1

APPENDIX A-4

SELECTED PORTIONS FROM
PREVIOUS ENVIRONMENTAL INVESTIGATIONS
AT
ERIE BURNING GROUNDS
SOIL AND SEDIMENT ANALYSES (1982)
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TEST DESCRIPTION
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Ravenna Arsenal
Ravenna, Chio

TEST DESCRIPTION

on May 4 and 5, 1982, Mogul Corperation pe;sonnel performed the soil
angd sediment sampling necessary Ior the THT and RDX determinations.

All pond composite sampling consisted of corbining four (4) individual
pond sediment sarples, from various locarions in each pond, and then mix-
ing and guartering the composite until one (1) representative sample
suitable for analvsis was obtained,

All land surface and stream samples were cbtained fzom a test hole of
12"-24" in depth. The entire bering was considered a2 savcle. The samples

faker at the ore pile area had a minimum of six inches of surface removed

'3

rior to actual samrling in cordsr to remove anv transient material that may

have zeen present. Land surface sample sites were selected by the Mogul

}

orzzration personnel.

Grzb camplies from efiluent and influvent str2am sediments were taken:
(1) Immediately after discharge Irom the treatment fasilisy; (2) Midooint
ci Ilow route; ané (3} At the end of travel prier Lo exiting Irom pIoperty
or ermztving into major stream.
zch stream and land zurfaces sample location was physically marked with
an cringe tipred stake. A sample identification was glaced on each locaticn

Mmar<ey.

Scil ané sediment sampling sites are as’ follows:

Location Nurker ¢ Seaxmzcles
Load Line #1 Pond 1 Composite
Loagd Line #1 Streanm : 3 Stream 3ed

locad Line #£2 FPond

Hid

. 1l Composite

Load Line £2 Stream 3 S<trzam Bed
Load Line 22 Strean 3 Stream 2ed

Lecad Line %4 Pond 1l Cecmpesize

Loag Line #4 Stream 3 Stream Bed
load Line £12 Pond 1 Cocomposite
Load Line #12 Stream 3 Stream Bed
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Ravenna Arsenal
Ravenna, Ohio

Test Description-Page 2

Ramsdell Quarry Pond 1 Compesite

Ramsdell Quarry Pond & Land Surface *

Ypper Ccbbs Pond 1 Composite

Lower Cobbs Pend ’ 1 Composite

Ore Area & Land surface *

Ore Pile Retention Pond 1 Composite

'C' Black Quarry . 3 Land Surface
vj" ‘Brie Burning Grounds | 5 Land Surface

Total Samples

-3
¥

*Includes one (1) background sample obtained in a nen-
contaminated area. '

Tne analyses for explosives {RDX/TNT) in soil extract samples were

performed as follows:

Approximately twenty (20) grams of each soil sample was extracted with

ten (10} milliliters of acetonitrile. The acetonitrile extract was certi-

to> clarify these solutions prior to analysis by HPLC.

Separation and detection was performed on a Waters Asscciates High

ot

erformance Ligquid Chromatograph, Pump Model 6000A, UBK injecteor, with a

Model 3450 variable wavelength detector set 2t 254nm. The reversed phase
column was a 25cm X 4.6mm, Sum, Supelcosil RLC-lS celumn (Supelco, Ineg.,
Bellefonte, PA) held at 22°C. The isocratic mobil phass (75% water, 20%

l-procpanel, 5% ethanol) flow as 1.5 mi/mine.

Quantitation was based upon data provided by a Columbia Scientific

Industries Supergrator 3A corputing integrator. ZAnalytical standards of TNT

and POX were supplied by the United States Army Ordinance, Quality
Assurance Branch and 100% purity was assumed.
Confirmation was performed with a Tracor 550 Gas Chronatograph with

: 63 3 ;
a Nickel electron cacture deteztiodr coperating in pulsed mode, The analyv-

tical conditions were as foliows: Column - &' X 2mm ID class zacked with

3% Dexsil 300 on 80/100 Supelcorort: 95% argon/5% methane carvier at 60ml/min;

inlet 225°C, desteciecr 300°C, column 150°C/2min then 10°/=in toc 200°C/8 min.

Results are repcrted in a tabular form in the data summary which follows

this tect Qescripticn.
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Sarple ID

Ravenna Arsenal
Ravenna, Ohio

DATA SUMMARY

Explosives in Soil Extracts

Sample Location

Soil Percent TNT RDX

Nunberx Moisture Micro- Milli-
grans liter
1A RM Quarry Background 33.48 T ND KD
2B RQ Sample #1lA $.80 B ND ND
3 LI $#12 Pond 32.30 ND ND
4 D FPond 48,48 ND 1.73
5 LL #4 Composite - 63.83 ND ¥D
— 6~ Erie BG ND-2 16.24 ND ND
— %) Erie Burning Ground #1 16.33 ND ND
B Block #C B.44 ND ND
9 Ore Rrea §6 B.05 ND .76
10 Ore\ Area Background 23,35 ND ND
11 Ore Pond 13.95 ND 1.16
12 LL #4 s.tream #1” 18.17 ND ND
13 Strga.m Sarvle 32~ 15.64 .06 ND

14 ILL 4 E 3 Stream. 16.37 ND .54
15 Upper Cobbs Pond 39.4? ND 1.16
lé LL 1 Stream 1 = 33.88 . 30 1.51
17 Lower Cobbs Pond 47.87 WD ND
18 1L 1 Stream 2 53.33 ND 1.60
19 1L 1 Stream 2 46.33 ND 1.:38
20 LL 1 Pond Composite 46.61 ND ND
21 Ore Arsa #4 12,92 ND 1.20
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Ravenna Arsenal
Ravenna, Chio

Data Summary--Page 2

22 Ore Area #1 ' 16,14 ND ND
23 Ore Area #2 ' 3.1.83 ND ND
24 Ore Area #3 B8.19 ND ND
241 Ramsdell Quarry Seoil Sample #3 8.2 ND ND
25 Or‘e Area $£5 9.5 .06 1.17
27 Ore Area 5 26,52 " % XD
28 Ramsdell Quarry Soil Sample 43 3.56 ND ND
29 Ramsdell Quarry Soil Sarmle 2 9.01 ND ND
20 Ramsdell Quarry Soil Sample #4  21.03 ND ND
31 >, 'Erie Burhing Ground #3 15.40 ND KD
32 % Erie Burning Ground #4 31.72 ND ND
33 LL 2 Stream Sample #1 40.51 .33 1.75
34 1) §2 Stream #3 33.41 .15 .74
35 LL 2 Pond 47.51 23 ND-
36k LL §2 Stream Sample £2 43,13 .60 .94
36B LL #2 Stream Sample #2 . 43.00 27 1.24
37 1L 12 Stream #1 _ | 40.96 7 1.12
k3 RQ Packground ' 33.48 ND 1.32
39 LL 12 Stream Sample £3 " 58.04 ND ND
40 LL 12 Stream #2 54.86 ND ND
41 Block C Sample #3 ‘ 19.35 ND XD
42 LL Stream Sample #2 48.58 ND HD
43 Block C Sample #1 19.88 ND ND

*Results are micrograms per milliliter as dry soil.
ND means Not Detected.

Tre limit of detection is approximately 0.0S.
LL means Load Line.
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METAL DATA SUMMARY

i
Milligrams per Kilogram

Ravenna Arsenal
Ravenna, OChio

Drv Weight
'

Sample Id - Sample Chromium Lead Mercury
Number Location as Cr as Pb as Hg
8 Block #C 290 150 1.24
9 Ore Area #6 15. 22 l1.04
10 Ore Area Background 25 51 1.24‘

11 Cre Pond )
i Ore Area #4 15

22 Ore Area #1 19

23 Ore Area #2 16

24 Ore Area #3 15

25 Cre Area #5 16

7 | Block € Sample 3 i3

43 Block C Sample 1 i6

Blank <l _ <1 <.01
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RVAAP EBG Phase | RI-Sampling and Analysis Project Plan Addendum No. 1

APPENDIX A-5

SELECTED PORTIONS FROM
PREVIOUS ENVIRONMENTAL INVESTIGATIONS
AT
ERIE BURNING GROUNDS
GROUND-WATER CONTAMINATION STUDY (1988)
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UNITED STATES ARMY
ENVIRONMENTAL HYGIENE
AGENCY

ABERDEEN PROVING GROUND, MD 21010-5422

INTERIM FINAL REPORT
GROUND-WATER CONTAMINATION SURVEY NO. 3B-26-0302-8%
EVALUATION OF SOLID WASTE MANAGEMENT UNITS
RAVENNA ARMY AMHUNITION PLANT
RAVENNA, OHIO
B-12 AUGUST 1988

Distribution limited to U.S. Government agencies only;
protection of privileged information evaluating another
command; Dct B88. Requests for this document must be
referred to Commander, Ravenna Army Ammunition Plant,
Ravenna, OH 44266-9297,

DESTRUCTION NOTICE - Destroy by any mathod that will pravent
disciosyre ¢f contanis of reconstruciion of the document,
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TARLE 1. SOLID WASTL WARACIMEMT URTITS, RavDwwd ARNT sodwin[TIOM PLAMT,

Eavinka OHIO

e
Pt ShbA) wyme Seey Tont
1 Raarioell Quarry Langf111 1andf111
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3 bewolrtron Areg o1 thermgl &___
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treaiment
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] € Block duarry chemical
o $1le
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Lobd Lang 3 wATLE
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Lese Lyne 3 (1334
trgatmeat
1 Waslewaler tryatment Sysiem - IMousLrigl
Lodd Lane 4 wattle
trestment
12 Load Ling 12 Bomp meltowt Sl -
Fachlky tarization
13 Bidg 1200, Mrwmsntfion demtti-
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14 Losg Ling & Evaporstion unmit EVADOrAL 100
Lank
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treatsent
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trestment
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umatie 011 Tank storage tank _
25 N5y 184 Moter Focl wWatie =aste 011 tans
011 Tank
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Tanky msanuf AELUr NG
14 ilding 354, PCE Storage L3 storape
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sustard sggent
burisl
» Upper ang Lower {obbi Pond sedtmental 1en
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interim Final Rpt, Ground-uatér Contamination Surv No, 3B-26-0302-89,
RVAAP . Ravenna, OH, 8-12 Aug B8

TABLE 2. SWHU'S REQUIRING ADDITIORAL INVESTIGATION

SHHU Site *d)

Number Type of Investioation Proposed

RVAAP-1 7 Sampie monitoring wells and pond for explosives, ' Q
volatile organic compounds, acig and base-neutral
extractable organics, herbicides, and pesticides.

&1so sample the pond for priority pollutant
metals and nitrates.

RVAAP-3 Soil from bare groung areas should be sampled and ,<fif:'—‘-—#ﬁ'

anaiyzed for explosives and metals.

RVAAP-4 - Conduct an RCRA Facility Investigation.} soe Mot 3/

s A - ﬁg 7—
RVAAP-5 Conduct an RCRA Facility Investigation. Tt 8//14*--—4 ~ ——
RVAAP-8, Monitoring wells need to be installed around the
9,10 - ¢ perimeter of the combined areas of Load Lines

1, 2, and 3 (RVAAP B, 9, 10). Those wells need to
be sampled for explosives and heavy metals.

RVAAP-1] Monitoring wells need to be installed arpund the
perimeter of Load Line 4 (RVAAP-11) and sampled
for heavy metals and explosives.

RVAAP.1Z ~ Monitoring wells need to be installed arcund the
' perimeter of the Load Line 12 Bomb Meltout
Facility (RVAAP-12) and sampled for heavy metals
& ang explosives,

RVAAP-13 Collert and analyze a series of soil samples
5 in the drainage way upstream, downStream, and
under the crushed stag where the wash water was
drained. The soil samples should be analyzed for
expiosives and heavy metals.

RVAAP-1E Sample all three ponds for explosives, volatile
organic compounds, acid and base-neutral extractable
organics, herbicides, pesticides, priority
pollutant heavy metals and selected inorganics.

RVAAP-14 Install monitoring wells around perimeter of the
site,  Sampie the monitoring wells and nearby
stream for explosives, volatile organic
compounds, acid and base-neutral extractable organics,
herbicides, pesticides, priority pollutant heavy
metats and seiected inorganics.

RVAAP-23 Sample the supply well for petroleum hydrocarbons [ 105 p?,cansiol¢
and heavy metals. w2k

RVAAF-24 Sampie the oil in the ditch to verify its Lo
composition and determine if heavy metals are ——> ODPE
present.

L

RVAAP-28 ' Instal)l monitoring wells around the perimeter of
the site and sample for degradation products
of mustard agent.
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Interim Final Rpt, Ground-Water Contaminaticn Surv No. 3B-26-0302-89,
RVAAP, Ravenna, OH, 8-12 Aug 88

{2) Three of the line areas, Load Lines 1, 2,and 3 (RVAAP-B, 9,
10), were listed together on Table 2. Because those line areas adjoin each
other, the most efficient means of investigating those three areas is to
install monitoring wells around the perimeter of the combined areas. An
investigative approach similar to this was used previously as part of the
reference 22 investigation. Unfortunately, wells installed during that
study were not sampled for explosives and have since been destroyed by
frost heave.

(3) An environmental investigation is in progress at one SKWMU,
RVAAP-14, as part of a required closure plan for that SWMU. That
investigation is adequate to determine if a release has occurred at that
SKMU.

(4) No environment?kg#ﬁVestigations are needed at the remaining

SHMU's. Those SHWMU's are RVAAP-2~6, 7, 15, 17, 18, 20, 21, 22, 25, 26,
27, and 28.
e g

5. CONCLUSIONS.

a. Additional environmental sampling is needed at 13 SHMU's to
determine if a release of hazardous constituents has occurred. Those
SWMU's are RVAAP-1, S5, 8, 9, 10, 11, 12, 13, 16, 19, 23, 24, and 28.

b. Resource Conservation and Recovery Act (RCRA) Facility
Investigations are needed at two sites: RVAAP-3 and RVAAP-4.

¢c. Investigations are in progress at one SWMU to determine possible
corrective or remedial action. That SWMU is RVAAP-14,

g. No further site specific environmental investigation is needed at
the remaining 13 SWMU's due to either the very low potential for release or
the demonstrated-lack of a release by environmental investigation. Those
SHMU's are RVAAP-2, &, 7, 15, 17, 18, 20, 21, 22, 25, 26, 27, and 29.

6. RECOMMENDATIONS.

a. To ensure regulatory compliance with 40 CFR 264.101 and 40 CFR
270.14, the following recommendation } ade: implement environmental
investigations at 15 SWMU's: RVAAP-I, 3\&, 5, 8, 9, 10, 11, 12, 13, 16,

19, 23, 24, and 28. - NeEmd |

b. To ensure sound environmental practice, the following
recommendations are made:

(1) Excavate and remove the two underground storage tanks at

RVAAP-23 as soon as alternative provisions can be made. Any associated
soil contamination should also be removed along with the tanks.
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MAP LOCATION/SITE NUMBER. RVAAP-2 (See Figure A-2).
’*-‘—;iip a. Unit Name. Erie Burning Grounds.

b. Unit Characteristics.

(1) Unit Type. Thermal treatment of munitions by burning.
{2) General Dimensions. Design Features: 35 acres.
(3> Approximate Dates of Usage. 1941 - 195).

(4) OQperating Practices. Open burning of explosive related items
was conducted on the land surface. Large metal items that had been exposed
to flame to be decontaminated of explosive residues were collected and

processed through scrap and saivage. The ash residues from the burns were
left behind.

(5) Present Condition and Status. The site is now a cattail swamp
caused by an infestation of beavers. The area is inhabited by beavers,
mink, muskrats, deer, coyotes, hawks, and numerous other forms of wildlife.

€. MHKaste Characteristics.

(1) Specific Hastes Disposed. The ash residues from the burning
of expliosives waste material containing RDX, TNT, and propellants were left
on the site.

(2) Physical and Chemical Characteristics. Ash residues can
contain small amounts of explosives and some heavy metals.

(3) Migration and Dispersal Characteristics. Explosives and the
metals found in the ash-residues show some solubiltity in water and can be
water transported off the site if concentrations are high enough.

(4 Toxicological Characteristics. The toxicological
characteristics of any remaining ash are unknown, but based on the
observations of abundant plant and animal 1ife at the site, the known
toxiclogical characteristics of explosives and metals and the generally low
concentrations that have been found in ash z%t other sites on this
installation (reference 11), and the time that has elapsed since the
burning last octcurred, the toxicological characteristics of the ash are
most likely very low.

d. Migration Pathways. Possible surface water runoff and infiltration
into ground water.
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MAP LOCATION/SITE NUMBER. RVAAP-3 (See Figure A-3),

Unit Name. Demolition Area #1.

/,f::\a' T
///b. Unit Characteristics.

{1} Unit Type. Thermal treatment of munitions by burning.

(2) General Dimensions. Design Features: 1.5 acres.
(3) Approximate Dates of Usage. 1941 - 1949,

(4) Operating Practices. Munitions, including fuses, boosters,
bombs, and mortars, were detonated here on the open ground.

(5) Present Condition and Status. The site now consists of a
circular 1-1.5 foot high berm surrounding a grassed area approximately
1-1.5 acres in size. Around the perimeter of the berm were several small
bare ground areas of 100-150 square feet. Munitions fragments including
scrap metal, small arms primers, and fuses were observed on the ground
surface ocutside the bermed area.

c. Haste Characteristics.

(1) Specific Wastes Disposed. Shrapnel and other metailic
munitions fragments were allowed to remain on the site after detonation
along with possible residual explosives,

(2) Physical and Chemica) Characteristics. The metallic fragments
remaining after detonation are essentiaily inert. The characteristics of
various explosives compounds that may be present are listed in Appendix B.

(3> Migration and Dispersal Characteristics. The solubilities of
any residual explosives could result in water transport of the material.

(4) Toxicological Characteristics. See Appendix B for the
toxicological characteristics of the various explosives compounds. The
presence of bare ground areas suggests some toxicity to vegetation.

d. Migration Pathways. Possible infiltration into ground water.

e. Evidence of Release. Bare ground areas indicate possible soil
contamination.

f. Exposure Potential. Medium, because of possible soil contamination
and leaching into underlying ground water.

g. Recommendations for Sampling. Soil samples should be collected in
the bare ground areas and analyzed for explosives and metals contamination.

h. Reference. 5.
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RVAAP EBG Phase | RI-Sampling and Analysis Project Plan Addendum No. 1

APPENDIX A-6

SELECTED PORTIONS FROM
PREVIOUS ENVIRONMENTAL INVESTIGATIONS
AT
ERIE BURNING GROUNDS
RCRA FACILITY ASSESSMENT, DRAFT RR/VSI REPORT
(1989)
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6.2

Onit Type:

Regulatory

SWMU~2 -~ Erie Burning Grounds.

Btatus: SWMU, inactive.

. Unit Description: A 35-acre site used to thermally
treat munitions by opening burning on land surface.

Bulk,

obsolete, non-spec propellants, conventional

explosives, rags, and army box cars, used for
transporting explosives throughout the installation
were treated at this location. Unspecified 1large

metal

items were also treated to remove explosive

residue. These items were salvaged and processed as

scrap.
site.

B., Age:

The ash residue from these burns were left on-

48 years,

Period of Operatiom: 1941 to 1551,

=8 Waste Type: Ash residues from the burning of explosive

total

waste material containing RDX, TNT, propellants

Waste Volume/Capacity: Unknown. Estimates have Ziﬁ
reached as high as a million pounds of waste. This

estimate however has been identified as an approximate

of wastes destroyed at all the burning grounds.

Waste Constituents: RDX, TNT, heavy metals, and
unknown.

D. Release Controls: None.

E. Release History: A scil sampling investigation was
conducted at the Erie Burning Greounds in May, 1982 by
the Mogul Ceorporation of Chagrin Falls, Ohio. At the
direction of RVAAP personnel, 5 soil samples were
collected from test borings ranging in depth from 12
inches (in.) to 24 in. and submitted for TNT and RDX

analysis. The analyses revealed concentrations below
detection limit.

F. Conclusions:

Boil/Groundwater: There is a potential for releases
from this unit teo the surrounding soils and
groundwater. Because this unit is unlined and because
the open burning was conducted on the land surface with
the ash residue left on-site, contamination to the soil
and groundwater can/may have occurred.
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Burface Water: The potential exists for surface water
to be contaminated. Metals and explosives show some
solubility in water.

Air: There is no potential for releases to the air
since this unit is no lenger active,

Bubsurface Gas: This unit thermally treated wastes by
open burning. Therefore, there is no potential for the
generation of subsurface gas.

VvEI Observations: The following observations were made
by M&E (See Photographs 2 and 3):

. Unit is believed to be located in a low lying,
marshy area presently inhabited by beavers.

. From M&E’s vantage point, no discolored water,
odors, or contaminated soil could be identified.

. Stressed vegetation was not observed.

» Damage to fauna was not observed.

According to the site representative, Mr. Thomas
Chanda, this unit was identified within the
Installation Assessment Report prepared by the U.S.
Army, Toxiec and Hazardous Materials Agency. Mr. Chanda
could not confirm the exact location of this unit. His
location was based upon assumptions, a set of railroad
spurs, and wheel axles from a burned railrecad car., Mr.
Chanda also stated that this unit treated conventicnal
explosives and propellants. Ligquid wastes were not
disposed of in this unit that he was aware of. Mr.
Chanda also revealed that this area was used for brick
manufacturing prior to the purchase by the Army.

Evidence of this past usage included a partially
submerged flag pole.

Bample Results: Contamination was not detected in the
samples collected in 1982. However, the area that was
sampled may not be the correct location of this unit.

Buggested FPurther Actiops: Further research is needed
to identify the correct location of this unit. As part
of the SV, sediment samples and surface water samples
from the marsh area shculd be collected and submitted
for TCL and explosive analysis. The facility should be
requested to provide further documentation, if
available, to help identify the location of this unit.

If pursued, sampling points could be adjusted to
reflect new information.

¥, ¥ Reteremces: 2, 31, 32, 40
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APPENDIX A-7

SELECTED PORTIONS FROM
PREVIOUS ENVIRONMENTAL INVESTIGATIONS
AT
ERIE BURNING GROUNDS
RELATIVE RISK SITE EVALUATION (1996)
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— 1. Site Name: RVAAP-02, Erie Burning Grounds.

2. Site Summary: This site was used from 1941 to 1951 to conduct open burning of
explosives and related items. Bulk, obsolete, nonspecification propellants, and conventional
explosives from throughout the installation were treated at the site. Metal itemns were treated
to remove explosive residue before being processed as scrap. The area is now a swamp with
up to several feet of water in places as a result of beaver activity. Two samples each of the
surface water and sediment were collected from the site and analyzed for explosives and
metals. There are no nearby workers. However, hunters have access to the site.

3. Pathway Evaluation:

a. Ground Water: Nor Evaluated. There is no ground water associated with this site.

b. Surface Water/Human Endpoeint: High.

(1) Contaminant Hazard Factor; 4.92 = Moderaze

Contaminant Max Standard Ratio
Concentration (ug/L)
(ng/L)
arsenic 4 4.5 0.89
barium 29 2600 0.01
copper 29 1400 0.02
fead i6 4 4

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

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

(3) Receptor Pathway Factor: Identified. This area is pot used for production.

However, hunters and fishermen have access to the site and use it for recreational activities.
Access to the site is not restricted in any manner,

C-2
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¢. Sediment/Human Endpoint: Medium.

(1) Contaminant Hazard Factor: .50 = Minimal

Contaminant Max Standard Ratio
| Concentration (mg/kg)
(mg/kg)
arsenic 9.94 22 0.45
barium 113 3300 0.02
chromium 18.6 3000 0.01
copper ' 32.8 2800 0.01
zine 217 23000 0.01

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

(3) Receptor Pathway Factor: Identified. This area is not used for production, but

hunters and fishermen have access to the site and use it for recreational activities. Access to
the site is not restricted in any manner.

d. Surface Water/Ecological Endpoint: Not Evaluated. The surface water at this site
does not impact any critical habitat, as defined in the Primer.

e. Sediment/Ecological Endpoint: Not Evaluated. The sediment associated with this site
does not impact any critical habitat, as defined in the Primer.

f. Surface Soil: Nor Evaluared. There is no surface soil associated with this site.

4. Final Score. High (1), two Media of Concern.
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APPENDIX B

NOVEMBER 1998
FIELD TRIAL AND SITE
RECONNAISANCE NOTES
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