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Hazardous Waste Permit 
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fil 14 2 I 4 I 3 13 I 6 I I O I 7 I 6 15 I 1 I 3 I 3 I O I 6 I 1 I 1 1 I 9 I 41 1I 
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RI o I M u I L ul s I I I I I I I I I I N I Y 1 41 s j 4 j 1 j - 5 I o I o I 1 
V. Facility Contact (Person to be contacted regarding waste activities at facJl/ty) :B"!'>~-~~~~,.::~~i~{;:;J.~ 
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Job Title Phone Number (aru cod• and number/ 

E I N I v I I I R o I N .I I E I N I G. I I I I 6 I o I 7 - I a 6 9 I - I 1 I 41 s j O I 

A. Contact Address B. Street or P.O. Box ..... . 
Location MalliM ---------...-------.----.-..-....--.---.-----..-..,.......,......--,---,..--1 n: -!Xl R I o I u I T, E 1 19 , 6 1 1 B L I D I G. , , 2 3 , , , , , , 1 , 
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J A Ml E s1 IC IR IO I s s C 0 ,:M M A N D I , ~ I r. I I n l ~I ~I, I r. I E I R 
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R (l 11 IT r: I IQ I~ I I I l I I I I I I I I 
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R (l 

"'' 
11 I 111 I c:: I I I N I y 1 I 41 c; I !+ I 1 I -lc;lolol 1 

. .. .... :"' 
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l:ndk:alm Monttl Dav Year 

F-. n I 7 I - ~ I ~ I Q I - I , I ~ 1 6 . r;i YHlx7Nof7 ~ I ol I I 113191~ 
pji,•1 :.1,.,_ ••,-. • •• :•0' 1' . ••• ..,..":"J_.r.ot1>•• ·• . : . . . ;: , . ._-~.~•-'-'. : : , . ,,,.,._ ,,., .... ~, · •-.., ••~r.: -•~•-.~ -' ,. . . ,--v" ·,.·•W•,- ,.-. "!:" !-"'! •• ~ 
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~~~~~~ 
,. 
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... -
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I-

-
I-

I-

- '-

-
I 
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t.1-'A 1.0 . Numt>er enter ftom 

N Y O 2 3 8 Z O 3 0 

XI. Nature of Business (provide a brief description) 

The primary mission of SEAD is the receipt, storage maintenance and supply 
of ammunition. However, over the years SEAD's m:ssion has broadened to include 
the receipt, storage, care, and maintenance of general supplies, industrial plant 
equipment, special weapons, and tank and automotive major items and assemblies. 
The sole function of the deactivatio~ furnace · is th~ demilitarization of obsolete 
and unserviceable munitions. 

XII. Process - Codes and Design Capacities 

A. PROCESS CODE - Ent11r th• cod• from th• list of process codes below that best descrlb•• each process to be us4HI at th• facility. 
Twelve lines are prov/dt1d for •ntt1rlng codes. If mor11 lines are nfledfld, attach a s11parat• sh1111t of pap11r with th• additional 
lnform.1tion. If a process will b• used that Is not Jnciud11d In th• list of codes b•low, then describe th• process (includlng Its design 
capacity) In th• space provided In Item )CJII. 

B. PROCESS DESIGN CAPACITY • For HCI! code entered In column A, ent11r th• capacity of tti• proc•a. 
1. AMOUNT -Ent•r th• amount. In a c.1se where design capacity Is not appllcabl• (such as In • closure/post-closure or 

11nforcement action) enter the total .1mount of waste tor th.Jt process unit. 

2. UNIT OF MEASURE -For each .1mount entered In column 8(1), ent•rth• code from ttl• list of unit measure codes below that 
describes the unit of measure used. Only the units of m11asur11 that are Jlst11d below should H used. 

C. PROCESS TOTAL NUMBER OF UNITS - Enter the total number of units used wtth the co"espondlng process code. 

PROCESS 
CODE PROCESS 

079 

080 
D81 
082 
D83 

S01 

S0Z 
S03 
504 

T01 
T0Z 
T03 

T04 

D. (S.e.Q S.&: 
INJECTION WELL 

LANDFIU.. 
LAND APPUCATION 
OCEAN DISPOSAL 
SURFACEIMPOUNDMENT 

S.!QBAGf:· 
CONTAINER 
(barrel, drum, •tc:.) 
TANK 
WASTE PILE 
SURFACEIMPOUNOMENT 

'!B.fA!McllI.· ·- -

TANK 
SURFACE IMPOUNDMENT 
INCINERATOR 

OTHER TREATMENT 

(IJ .. ,,,, phyaJCal. _,_ 
t!Wt'ffNI or tHolg/CM ,,__ 
plOCHHI "°' oc:anfn0111 
,.,.,, .. IUlf..:.i_._« 
1ne11w,aron. 0.u:rlbe aw 
plOCHHlltta.­

.pro,t/tHd ltt n- JOII.} 

EPA Form 8700-23 (01-90) 

APPROPRIATE UNrrs OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY 

GALLONS; LITERS; GALLONS PER DAY; 
OR LITERS PER DA'/ 
ACRE-FEET OR HECTARE-METER 
ACRES OR HECTARES 
GALLONS PER DAY OR UTERS PER DAY 
GALLONS OR UTERS 

GALLONS OR LITERS 

GALLONS OR LITERS 
CUBIC YARDS OR CUBIC METERS 
GALLONS OR UTERS 

GALLONS PER DAY OR LJTERS PER DAY 
GALLONS PER OAY OR LJTERS PER DAY 
SHORT TONS PER HOUR: METRIC 
TONS PER HOUR: GALLONS PER HOUR: 
LJTERS PER HOUR; OR STU'S PER HOUR 

GALLONS PER DAY; LITERS PER DAY; 
POUNDS PER HOUR; SHORT TONS PER 
HOUR; KILOGRAMS PER HOUR; METRIC 
TONS PER DAY: METRIC TONS PER 
HOUR; OR SHORT TONS PER DAY 

-3ot7-

UNrrOF 
MEASURE 

UNIT OF 
MEASURE 

CODE 

GALLONS •••••••••••••••••• • G 

GALLONS PER HOUR •••••••••• E 

GALLONS PER DAY ••••••••••• U 

UTE.RS • • • • • • • • • • • • • • • • • • • • • L 

LITERS PER HOUR • • •• ••• ••••• H 

LITERS PER DAY. • • • • • • • • • • • • • V 

SHORT TONS PER HOUR .•••••• D 

METRIC TONS PER HOUR .••••• W 

SHORT TONS PER DAY •••••••• N 

METRIC TONS PER DAY • ••••••• S 

POUNDS PER HOUR •••••••••• J 

KILOGRAMS PER HOUR ••••••• R 

CUBIC YARDS ••••••••••••••• Y 

CUBIC METERS •••••••••••••• C 

ACRES ••••••••••••••••••••• 8 

ACRE-FEET ••••••••••••••••• A 

HECTARES •••••••••••••••••• Q 

HECTARE-METER ••••••••••••• F 

BTU'• PER HOUR ••••••••••••• K 



_ •
1 

r . , - ._ , •- --•-• .,. ,........ •• •-• 'J u • W •O YI 1:>I IOUt::'\J aJ t::ci.S Q(IIY CSA No. 02•E·EPA-OT 

EPA 1.0 . Number (enter from ;,aqe 1} Secondary ID Number (enter from page 1) 

N -1 v I a I 2 I 1 f 3 I al2 01 al 31 al I I I I I I I I I I I 
XII. Proct!ss - Codes and Design Capacities (continued} .--.:~ ~~~~:-. • I ;;---, • • • ~':°'-.~~ ••• ;:i: ~"ij~'e:!_~-'E:£'{':r:;;:.:::~,1D~:~£'..11 ~ .. ; :-~, ';.y ..... -'-~·!:'··~-=-- £~ ~~....::~t,;: ~ . :.~~......:-.t:i•~~""~,-+~,y,;~~ ~.,..,. ... . .... . 

EXAMPLE FOR COMPLETING ITEM XJI (shown In line numbers X-1 and X-2 below): A tac/liry has two storag• tanks, one tank can 
hold 200 gaUons and th• other can hold 400 gallons. Th• fac/1/ty also has an Incinerator that can burn up to 20 gallons per hour. 

Line A. PROCESS 8. PROCESS DESIGN CAPACITY C. PROCESS FOR OFFICIAL 
Number CODE TOTAL USE ONLY 

(from list 1. AMOUNT (specify) 2. UNITOF NUMBER -
above) MEASURE OF UNITS 

(enter code) 

X 1 s 0 2 600 G 0 0 2 

X 2 T 0 3 20 E 0 0 1 

1 s 0 1 24155 G 0 0 3 
2 T 0 3 • 1 54 D 0 0 1 

3 T 0 4 .2.3 N 0 0 2 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

• 1 2 . 

NOTE: If you need to tJst more than 12 process codes, anach an additional she11t(s) with th• Information In the same format as 
abov11. Numb&r the lines sequentially, taking Into account any lln•s that w/11 be used for additional treatment processes In Item 
XIII. 

~Ill. Additional Treatment Processes (follow instructions from Item XII) ~f.Jic-:..-;:.~\;~,J.-.,.~_,,,,, .-,:._~~;,..!-;,;-:.; .. :,?'1'<-~:;~~ 

.in• A. PROCESS B. TREATMENT PROCESS C. PROCESS 1mber 
CODE DESIGN CAPACITY TOTAL -- NUMBER ._,..,, 

1.AMOUNT 2. UNITOF OF UNITS D. DESCRIPTION OF PROCESS -· (speedy) MEASURE '1'1/fwrt 

XIII (ent•r codeJ 

OPEN BURNING 

I 3 T I o I 4 1. 5 N o I o I , 

Tons per day 
- - . . -

-... 
·-· --

OPEN DETONATION 

I 3 T I of, .8 N 0 I o 11 
Tons per day 

: T I ol, I . I ..... 
-

T I o I 4 I I 

Form 8700-23 (01-90) - 4 of 7 -
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C 
.. 

Please print or type w,tn ELITE type (12 characters per incn) ,n trie unshaded areas only 
Fonn ...,,,,.,._,_ OMS No. ]05()-00J◄ £-•• f]-JI -QI 

GSA No. 02~-E1'4-0T 

EPA 1.0. Number (enter from oaoe 11 Secon dary 10 Number (enter from page 1J 

N Iv I al 2 I , I 3 I a I 2 I a I a I 3 I 0 I I I I I I I I 
XIV. Description of Hazardous Wastes _ii:.j?t._"7;.~:~r-;~1;:¥;'",i'!::~:1t~"::'•>;;,,:;·/l:~?~~:,;..=:~:.:...::,_:.,:;~,~ ,,~t'!?,,;:·,,:::::.~:~.··.;- -t't~Y;::.'-~·;_~:1 

A. EPA HAZAR OOUS WASTE NUMBER - Enter the four-digit number from 4() CFR, Part 261 Subpart D of each llstt1d hazardous waste 
you wt/I handle. For hazardous wastes which are not fisted In 40 CFR, Part 261 Subpart D, enter th• four -digit number(sJ from 40 
CFR. Part 261 Subpart C that d•scrlb•• th• characteristics and/or th• to:rlc contaminants of those Jiaz11rdouI wastes. 

B. ESTIMATED ANNUAL QUANTITY - For each llstt1d waste entered In column A estimate the quantity of that waste that w/11 be 
handled on an annual basis. For each characteristic or to rlc contaminant entered In column A est/mat• th• total annual quantity of 
all th • non-fisted waste(sJ that will b• handled which pouesa that char11eterlstlc or contaminant. 

C. UN IT OF MEASURE - For each quantity entered In column Senter th• unit of measure code. Units of measure which must be used 
and the appropriate codes are: 

. . . · 
ENGLJSH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE 

POUNDS p KILOGRAMS I( 
,: • ' 

TONS T METRIC TONS M 

If laciliry records use any oth•r unit of measure for quanUty, th• units of measure mus/ be converted Into on• of the required units ol 
measure taking into account th• appropriate densiry or speclflc gravity ol the w11st•. 

0. PROCESSES 

1. PROCESS CODES: 

For fisted hazardous wast•: For each listed hazardous wast• entered In column A selftd th• code(sJ from th• fist of process 
_codes contained In Item XII A. on page 3 to Indicate how th• waste wlll be stored, treated, and/or disposed of at th• facility. 

For non-1/sted hazardous waste: For each characteristic orto:rlc contaminant •nter•d In column A, Hl•ct tt'I• code(s) from the--
fist of procHs codes contained In lt•m XJI A. on p•g• 3 to Ind/cat• ,11th• proc•u•• ttlat w/11 b• used to store, tr.at, and/or 
dispose of all th• non-listed hazardou, wast•s that procesaes that characteristic or toxic contaminant. 

NOTE: THREE SPACES ARE PROV1DED FOR ENTERING PROCESS CODES. IF MORE ARE NEEDED: 

1. Enter th• nrs: two as descrlb•d above. 

2. Enter •ooo• In th• .-xtr•m• right bor of Item 'XIV-D(IJ. 

3 • Enter In th• space provided on pag• 7, Item 'XIV-E., th• tin• number and (h• additional cod•(•>-

2. PROCESS DESCRIPTION: If• cod•!• not listed for a process that wt/I b• uMd, describe th• process In the space provided on 
th• form (D.(2J>-

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAii ONE EPA HAZARDOUS WASTE NUMBER- Hazardous wast.a that 
can b• described by more than on• EPA Hazardous Wast• Number shall b• described on th• form as fo llows: 

1. Select one of th• EPA Hazardous Wast• Numbers and enter It In column A. On th• same lln• complete columns B, C, 
and D by estimating th• total annual quantity of th• waste and describing all th• process•• to b• used to treat, •o,., 
and/or dlspos. of th• waste. 

2. In column A of th• n•zt /In• •nt•r th• other EPA Hazardou, Wast• Number that can be used to describe th• waste. In 
column D(2J on that lln• enter •1ncJuded with above• and make no other entrl•• on that Jin•. 

3. Repeat step 2 for each EPA-Hazardous Wast• Number that can be used to describe th• hazardous waste. 

EXAMPLE FOR COMPLETING ITEM 'XIV (shown In lln• numbers X-1, X-2, X-3, and X-4 below)- A facJtltywtlltreat and dispose of an 
estimated 900 pounds per year of chrom• shavings from leather tanning and nnlshlng operaUon. In addition, th• facilirywill treat and 
dispose o f thr•• non-fisted wast•s. Two wastH ar• corrosive only and th•r• will b• an estimated 200 pounds per year of each waste. 
The o!her waSle /s corrosive and lgnltabl• and th•r• will be an estimated 100 pounds per )'9ilr of that waste. Treatment wlU be In.,,. 
lncln•rator and disposal will be In a landfUL 

A. EPA 8. ESTIMATED C. UNrrOF 
D. PROCESS 

HAZARD AIINUAL MEASURE 
Une WASTE NO. QUANTITY OF (enter (1) PROCESS CODES (•nterr·· (2J PROCESS DESCRIPTION 

Number (enter code) WASTE cod•J (If a cod• I• not entered In 0(1)) 

., 
1 K 0 5 ' 900 p T 0 J 0 ' 0 

~ z D 0 0 z 400 p T 0 3 0 ' 0 

X 3 0 0 0 1 100 p T 0 3 0 ' 0 

X ' D 0 0 2 Included With Above 

EPA Form 8700-23 (01-90) - 5 of 7 -



01e.1se pnnt or type w,tt, ELITE type (12 cnaracters per 1nct"I) in tne unsnaded areas only 
Form AD~- 0MB No. 205(HJOJ• £4'•"• 11 - Jl-QJ 

GSA No. 0246-El'A.-OT 

EPA 1.0. Number (enter from aaoe 11 Secondary 10 Number (enter from page 1} 

NI vi nl ?I 1I~ 18 I? In 8 I ~ I n I I I I I I I I I I I r I 
... Description of Hazardous Wastes (continued) ~~iw~rttft-~;t~~i%Zf~-rt~.i-:E~g:?'1'd~i~tv~~-HLJ~j 

D. PROCESSES 

A. EPA B. ESTIMATED C. UNIT OF 
HAZARDOUS ANNUAL MEASURE 

Line WASTE NO. OUANT/TYOF (enter -
(1) PROCESS CODES (ent•r) (2} PROCESS DESCRIPTION 

Number (enter code) WASTE code} (1f a code Is not entered In 0(1)) 

1 D 0 0 3 320 T T 0 3 
2 D 0 3 0 

3 D 0 0 3 230 T T 0 4 
4 D 0 3 0 

s D 0 0 2 3000 p s 0 r 
6 D 0 0 6 included with above 
7 D 0 0 e included with above 
8 D 0 0 5 5000 p s 0 1 

9 D 0 0 2 included with above 

1 0 D 0 0 1 30000 p s 0 1 

1 1 F 0 0 5 600 p s 0 1 

1 2 D 0 0 1 200 p s 0 1 
1 3 F 0 0 4 included with above .. F 0 0 5 included with above 

D 0 0 1 1000 p s 0 1 

1 6 B 0 0 1 included with above 
1 7 D 0 0 1 4500 p s 0 1 

1 8 R n n ? in r. J 11..l.,.ri w i t:h ,,ihn,•-

1 9 D 0 0 1 1500 p s 0 1 

~ 0 B 0 0 3 included with above 
2 1 D 0 0 1 sooo p s 0 1 

! 2 B 0 0 4 included with above 
3 D 0 0 1 3000 p s 0 1 

4 B 0 0 5 - - - included with above 
5 D 0 0 1 1000 p s o· 1 

6 B 0 0 6 
. - included with above 

7 D 0 0 1 3500 p s 0 1 

8 B 0 0 7 included with above 
9 --
0 

D 0 0 2 100 p s 0 1 

2 F 0 0 2 included with above 

3 F 0 0 2 5000 p s 0 1 

A Form 8700-23 (01-90) -6017-

( 

/ 

\ 



_ Please pnn1 o r type w,tt, ELITE type (12 character.. per inch) in tt,e unshaded areas only 
fo,m ,ADC,OVWC OMBNo. 2050- 00J• f,:,,,e, l2•JI-QT 

G~Ho. 02"6-fPA--OT 

EPA I.D. Number (enter from {Jaqe 1J Secondary 10 Number (enter from page 1) 

Ni vi ol2 I , I 3 I a !2 lo al 31 ol (Continued)Pg.6 j I I I I I I I I I I I 
' Description ot Hazardous Wastes (continued) .z£1.~~};~if~~~;~Z}f~;-rt~;b~~~o/.~~~~~}i~~~-;f;f}?4 

D. PROCESSES 

A. EPA B. ESTIMATED C. UNIT OF 
HAZARDOUS ANNUAJ. MEASURE 

Una WASTE NO. OUANTITYOF (enter (1) PROCESS CODES (•nter) (2} PROCESS DESCRIPTION 
Number (enter code) WASTE code) (If a cod• Is not entered In D(1)) 

1 D 0 4 0 included with above 

2 F 0 0 3 200 p s o 1 

J R 0 0 1 included wi tb above 

4 F 0 0 2 200 p s 0 1 

5 R 0 0 1 included wi tb above 

6 D 0 0 1 200 p s o 1 

7 R 0 0 1 included with above 

8 F o 0 2 200 p s o 1 

9 D 0 4 o included with above 

1 0 R 0 0 1 included wi tb above 

1 1 F 0 0 5 200 p s o 1 
, 2 R 0 0 1 I 

·1 1 J u 2 2 8 400 p s 0 1 

~ u 1 3 1 3200 p s o 1 

D 0 2 6 400 p s 0 1 

"- 1 6 F 0 2 7 400 p s 0 1 

1 7 F o 2 4 400 p s o 1 

1 8 

1 9 

2 0 

2 1 

2 z 

2 3 

2 4 

2 5 

2 6 -
2 7 

2 8 

2 9 -
3 0 
- -

3 I L 

3 I J 

PA Form 8700-2J (01-90) - 6 of 7 -



• 

Please pnnt or type with ELITE type (12 characters per ,nch) ,n the unshaded areas only 
fOfffl ,.,,Of,,_,,, 0MB Ne,. 2050-0034 £-~• l2•Jl•9I 

GSA No. 0246- EPA-O1 

EPA 1.0. Number (enter from paqe 1J Secondary 10 Number (enter from page 1) 

N y 0 2 1 3 al 21 oj Bl 31 0 
• 

XIV. Description of Hazardous Waste (contlnued) 
. -r.. ''!i.Y:-~ .- .._ • • .,, .,.; .,..,.;":h. t.t-.. /,-' r:-::7;;;·~_;-."f~• "'.JC'.•?~~~ ~~"Mo:~~~71"'~.IJ"'W.f•~~~~ AJf1. >'-",b" ':&°1'•·.,., ... , .• .;..-.,. .. ~"4'-'~•~r -.~ :-1 :·.,-., ...... -- ·,. ,,- . ·--r.·.-,.< ··...:, •· ·•~--·- · •·. : . ~t.,,-:~-/.-:~=~!.•.~·:,;.r! ~•~--:--:~,-;:,::.:•-:.. :! . --~~ ~ ~~ "':\ ~:. ~-: ~.• ·;.:-·-··:! ,,~!,·;..~:;,;i;,ri.;r~ :~--~.;'.~~~: 

c.. USE. THIS SPACE. TO UST ADDf1/0NAL PROCc.SS CODES FROM ITEM D(1J ON PAGE&. 

LJne 
Number Additional Process Codes (enter) 

XV. Map .. ~1~1ill~:::,{-T~i2 ;F,~;:~:~~t:~~;r:1:~::~~:.2.f·:,·~t~:-.'2;;r::st,;·;~~}.:~;3;~~f ~~,~}~::1;~:.~-e~~;:~:~;;~_;;:£~/1;.·:\B2·:];.~~~-'~,::~~ 
Anach to this dpplication d topographic map of the drea errending lo Jt ledst one mile beyond property boundaries. The map 
must show the outline of the facility, the location of each of its existing and proposed intake and discharge structures, each of its 
hazardous waste treatment, storage, or disposal facilities, and each well where it injects fluids underground. Include all springs, 
rivers and other surf.ice water bodies in this map area. See instructions for precise requirements. 

XVI. Facility Drawing 
: ~ :'1~~~ :.. ; ·.;·~,.,-."~·~t .. !~~~f·• .. V-;; il ·:-;;.~~~•;::;•_. -,;_ .... :;-;·.;, .. ~· -•.";,~.:.-.;~_.;;. :;-~-~:--~- w·~ -~~~•., =,✓-~--,t"~ ..:-~~ ~--F•~••·.1 .. - ·,: ,·' '. r·, ='::c·(-,,;:-- ••-;;. ·-~~~;;, :..4._' ~'r_;,:._,_-:t_._A~~~•..r.-":~~~;.,; o;~~:;""' •.~.(~ 'i 

• .-:. .. f . ...,;> • .-. i.;¢.~;-, .. ;J,-. .... ·:l".-.t_;~zV;. ... -· "'"' · . "-l"'''A·,•,:~l!.~i'z:t-. .. . ,. . · • ••~~"'-:' ···-,-- · · -t:1 . . . ..;,.s:-.•-... . - .:--.;;;; :!'8 

All eristing facilities must Include a scale drawing of the facility (see Instructions for mor• detail). 

XVII. Photographs A~'f,A'!.¥/~:l#:~~~~-z~;~~~i!~~i,;,;f~i~;~~/)·~~~~~W~1~~f}:i:.;\~;;;,~:;:!-s.n?~~i-liJ~~~?:;4f 0 

All existing facilities must Include photographs (aerial or ground-level) that clearly delineate all existing structures: existing storage, 
treatment and dlsposal areas; and sites of future storage, treatment or disposal areas (see Instructions tor more detail). 

XVIII. Certificatlon(s) 
· ·-· •· •~,,.- . .. n - ·- ... . ·- • ~ . ~ ,,.,-~ ., ·--~• .. 1~ At~~-~ -~~(l;:~-;~•5~~.a~~~~~f~~-... :t~~--~- ~~:z_(-ft:.-,.. - '!"i :!;j;..~ .. - ·~~; ...;:.~~~~:.~~~~' 

• . •..i ~ • • ~· .. • ... ~;..,-~.,:?.- . ·' .,~~v, ~~-~""T.a. · :--\ ~ ~ ~ . "'! . . 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this 
and all attached documents, and that based on my Inquiry of those individuals immediately responsible tor 
obtaining the information, I believe that the submitted Information Is true, accurate, and complete. I am aware 
that there are significant penalties for submitting false Information, Including the possibility of tine and 
imprisonment. 

Owner Signature ~ 

~ 
Date Signed 

/ - ... ~1 ... ,. (lb>.-~-; q 2-c; I /':2 --
Name and ~= Title (type or inrJ 

U.S. G tNMENT 
-Operator Signatur6 -

h rh_-- Date Signed 

~~ - q_j__ /'J r l -"'-
Name ~1 Officia Title (type or print) 1 --

JAME e. foROSS - U.S. ARMY, COMMANDING OFFICER 

XIX. Comments ~~..,~~a,i-=:-,· ~:::...: ,.- . ~ . '" ,-~~.:~;,~~3U;~~~~~~;j'-.Ji.~~ik."-:-:.,;"fi'.sf~f~'u.-~~1::~t;t~!tJ 
"' .. . ~ ~·~ . , ~- - ts.-: . ... . . . . . . 

Uodated photographs (Section XVI I } wi 11 be submitted separately at a later date. 
\ 

Note: Mail completed form to the appropriate EPA Regional or State Office. (refer to lnstrucrlons for more Information) 

EPA Form 8700-2:J (01-90) • 7 ot 7 -



Seneca Army Depot, Romulus, New Yori( 
6NYCRA Part 373 Pennit Application 

ATTACHMENT ONE 

~DEACTIVATION FURNACE 
(ROTARY.KILN INCINERATOR WITH BAGHOUSE) 

BUILDING 367 

Document SEAOPARTB1 
SUbmittal: Draft 

Amrrunition from storage and/or disassembly operations is received by the carrier. 

Packaged ammunition is placed on the unpacking table and unpacked. Packing material is then placed 

on pallets for transfer to the demorttion grounds for burning or to DRMO for resale if there is no explosive 

contamination. Unpacked ammunition is placed on an endless conveyor for transfer to the deadivatlon 

furnace at prescribed intervals. The ammunition is burned and exploded by the heat in the furnace. The 

residue from the furnace is transferred by endless.conveyor to metal containers and allowed to cool. When 

cooled, the' scrap metal.is inspected 100% forany unexploded ordnance. After this inspedlon, the scrap 

metal is placed in wooden boxes for the transfer to DRMO. 

December 30, 1991 
Revision: A 

PageA-1 
U:\PSG\SENECA\ATTACHS.123 Draft #2 12/.31/91 11 AM 



• 

Seneca Army Depot, Romulus, New York 
6NYCRR Part 373 Pennit Appllcalion 

ATTACHMENT lWO 

.DEMOLmON GROUNDS 
DETONATION OPERATIONS 

Oocument: SEAOPARTB1 
Submittal: Draft 

Ammunition and components to be detonated are transferred to the demolition grounds via carrier. 

Demolition holes are prepared by the user of an 18-ton bulldozer. 

Ammunition is unpacked at the unpack site at the demolition grounds and transferred to the demolition field 

by carrier and/or lift truck. 

Material to be detonated is placed in a hole dug by the bulldozer. · Demolition material used to destroy the 

ammunition or components is transferred from storage. The· material is placed in the hole with the 

ammunition to be destroyed. A primer con:t_ is attached to the demolition material, and blasting caps are 

attached to primer cord. The primer cord is attached to the circuit wire. The bulldozer will then fill the hole 

. and place a minimum of eight feet of dirt over the material to be detonated. Operators will retire to the 
dugout, close the gate, raise the red flag, unlock the control panel, and detonate the desired hole • 

December 30, 1991 
Revision: A 

PageA•2 
U:\PSG\SENECA\ATTACHS.123 Draft #2 12/31'91 11 AM 
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Seneca Army Depot, Romulus, New York 
6NYCRR Part 373 Pennit Application 

ATTACHMENT THREE 

- DEMOLmON GROUNDS 
OPEN BURNING OPERATIONS 

Oocument SEAOPARTB1 
Submittal: Oralt 

Amrrunition and components are transferred to the demolition grounds by carrier from disassembly and/or 

storage locations. 

Propellants are burned in a burning pan. The propellants are placed in the burning pan according to 

Standard Operating Procedures. A primer cord is attached to the circuit wire. Operators retire to the 

dugout, close the gate, raise the flag, unlock the control panel, and ignite the propellants. 

Propellants will be burned on the ground only when an imminent emergency exists. 

Explosive contaminated materials such as artillery casings, gloves, boxes, packing materials, etc., are 

burned or flashed on the ground at pad J. 

Combustible beds are prepared at burning pad J utilizing used pallets, wooden boxes, etc. A small amount 

of fuel oil is used to initiate vigorous combustion. When the combustible beds are prepared, the explosive 
contaminated material is transferred to the burning pit, and are placed on the combustible bed for burning. 

A trail of propellant approximately 5 feet long, six inches wide and three inches deep is placed on the 

ground next to the combustible bed. Electric squib is placed in the propellant trail and connected to the 

firing wires. Operators close the gates, raise the red flag, and fire the circuits from the panel in the office. 

After waiting a prescribed time, operators will return to the pits and pick up any metaJ parts or other metal 

debris for transfer to DRMO. 
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-

ATTACHMENT FOUR 

Document SEAOPARTB1 
Submitlal: Draft 

HAZARDOUS WASTE STORAGE FACILmES 

There are three buildings at SEAD in which hazardous waste is stored. Building 307 is a Hazardous Waste 
Storage Facility, Building 301 is a PCB Storage Facility, and Buildlng 803 is a Mixed Waste Storage 
Facility. 

Hazardous wastes are primarily generated from machine rework operations and are stored in Building 307. 
These wastes Include spent solvents, stm bottoms from 1, 1, 1-trichloroethane vapor degreasers, sludge from 
oiVgrease separators, cleaning compounds, paper filters from paint spray booths, and spent battery acids. 
Building 301 stores transformers containing oil with PCBs. Building 803 stores paper wipes in drums that 
have been contaminated with various solvents and low level radioactive components • 

December 30, 1991 
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Seneca Army Depot, Romulus, New York 
RCRA Pan B Permit Application 

SECTIONB 

Document: SUBPART X 
Submittal: Draft 

FACILITY DESCRIPTION 

B-1 FACILITYDESCRIPI1ON [40 CFR 170.14(B)(l)] 

The Seneca Army Depot (SEAD) is located in Seneca County, New York, approximately sixty 

miles southwest of Syracuse. The SEAD lies immediately west of the village of Romulus, NY. 

It is bounded by NYS Route 96A on the west and by NYS Route 96 on the east. NYS 

Route 336 is at the northern boundary and the southern boundary is near West Blaine Road. 

Seneca Lake, one of the Finger Lakes, is located approximately one mile west of SEAD 

(refer to Figure B-1). 

The facilities's mailing address is: 

Commander, Seneca Army Depot 

Rte. 96 

Romulus, New York 14541 

The primary mission of the installation is the receipt, storage, maintenance and supply of 

ammunition. However, over the years SEAD's mission has broadened to include the receipt, 

storage, care and maintenance of general supplies, industrial plant equipment. 

SEAD operates an open burning/open detonation OB/OD facility for the thermal treatment 

of propellants, explosives, and pyrotechnics, (PEPs). The OB/OD facility is located as shown 

on Figure B-2 and on Figure B-3, Appendix 1. 

B-2 TOPOGRAPIDC MAPS [40 CFR 270.14(b)(l9)][6NYCRR Part 373-1.S (a)(2)(m)] 

A topography 11:1ap of the OB/OD area is presented in Figure B-2. This figure includes (1) 

1-foot surface contours, (2) 1" - 200' scale, (3) an area within a 1,000-foot radius of the OB 

and OD areas, (4) tree lines, .(5) protective dirt mounds, and (6) protective bunkers. 

April 17, 1992 
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F1GURE B-1 LOCATION MAP 

Document: SUBPART X 
Submittal: Draft 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

B-2a LAND USE 

Document: SUBPART X 
Submittal: Final 

The SEAD is a government owned installation under the jurisdiction of the U.S. Army 

Material Command (AMC). The depot lies immediately west of the village of Romulus, . NY 

(refer to Figure B-3 located in Appendix 1), 12 miles south of the villages of Waterloo and 

Seneca Falls, and 2.5 miles north of the village of Ovid, NY. The nearest major cities are 

Rochester, NY and Syracuse, NY located 60 miles northwest and northeast, respectively. The 

total area of SEAD is 10,587 acres, of which 8,382 are designated storage areas for 

ammunition, storage and warehouse, and open storage and warehouse. On-post family 

housing is in two parcels, a 54-acre development adjacent to Route 96 and another 69-acre 

situated along Seneca Lake. Additionally, troop housing is available for 270 enlisted men 

(Building 703, 704, and 708). Bachelor officer quarters are located in Building 702, which is 

designated for 18 men. Other land uses include Administration, Community Services, Airfield. 

B-2b HAZARDOUS AND MIXED WASTE MANAGEMENT FACILITIES 

The hazardous waste management facilities at SEAD consist of one drum storage area 

(Building 307), one PCB storage area (Building 301), an incinerator for the demilitarization 

of small arms and fuses (Building 367), mixed waste storage building (Building 803) and an 

OB/OD facility used for the thermal treatment of PEPs. The locations of these facilities are 

shown on the site plan, Figure B-4, Appendix 1. It shall be noted that there are no 

hazardous or mixed waste management facilities located within 1,000 feet of the OB/OD 

facility. 

B-2c WIND ROSE 

A wind rose for the area, based upon annual data, is shown in Figure D-19, Section D. 

B-2d ACCESS CONTROL 

SEAD is a restricted facility with entry and exit monitored 24 hours a day by armed security 

personnel. The entire depot is enclosed by a 6-foot high chain link fence topped with three 

strands of barbed wire and security gates at all roads which access SEAD. SEAD access gates 

are shown on Figure B-3. There are perimeter roads inside the SEAD facility fence which 

September 30, 1992 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBPART X 
Submittal: Final 

are patrolled 24 hours/day by armed DOD personnel. Refer to subsection F-2 for further 

details on facility security. 

B-2e INJECTION AND WITHDRAW AL WELLS 

There are no injection wells at SEAD. On-site water supply wells and off-site water supply 

wells are shown on Figure B-5, located in Appendix I. 

There are presently two water supply wells on-site. One well is located approximately 3500 

feet southeast of the Open Detonation and Open Burning Grounds while the second water 

supply well is located within the southern portion of the base, in the vicinity of the Seneca 

Army Airfield, just to the north of building 2301. 

B-2f BUILDING, TREATMENT, STORAGE, AND DISPOSAL AREAS, OTHER 

STRUCTURES 

All buildings, structures, and waste storage areas at SEAD are illustrated on the Figure B-4, 

Appendix 1. There are no buildings, treatment, storage, or disposal facilities located within 

1,000 feet of the OB/OD facility. 

B-2g RECREATIONALAREAS 

SEAD has a swimming pool at the north end of the facility, along with tennis courts, a 

gymnasium, and a sports field complex. Picnic and playground areas are found on the 

installation of Hancock Park, the Lake Area and the Family Housing Area. There is also a 

skeet and trap range at the field. There are no recreational facilities located within 1,000 feet 

of the OB/OD facility. 

B-2h RUNOFF CONTROL SYSTEMS 

There are three main watersheds on SEAD. Reeder Creek, draining the north portion of the 

depot and draining it west to Seneca Lake; Kendaia Creek, receiving runoff from the central 

portion of the depot and draining west; and Indian and Silver Creeks draining the south 

portion of the depot and draining it southward. To provide for surface drainage, and 

September 30, 1992 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBPART X 
Submittal: Draft 

Reeder Creek or the vadose zone by natural infiltration. Surface drainage occurs in the 

OB/OD area as shown on Figure B-2. 

B-2i ACCF.SS AND INTERNAL ROADS 

Roads leading to SEAD and those within its borders are illustrated on Figure B-3, Appendix 

1. 

B-2j STORM, SANITARY AND PROCF.SS SEWERS 

There are no storm, sanitary, or process sewers located within 1,000 feet of the OB/OD 

facility. 

B-2k LOADING/UNLOADING AREAS 

PEPs that have been designated for disposal either through open burning or open detonation 

are transported from the storage (in munitions magazine) to the ammunition disassembly 

plant in Building 2108. They are then loaded into approved vehicles and transported to the 

OB/OD facility for thermal treatment. The location of the munitions magazines and the 

ammunition disassembly plant is shown in Figure B-4, Appendix 1. 

The unloading of waste explosives and pyrotechnics takes place at the OB/OD facility. High 

explosive waste ordnances are unloaded for thermal treatment at the open detonation area. 

They are then placed in a hole approximately 8-feet deep and covered with soil. Propellants 

and pyrotechnics which have been designated for open burning are placed in the burning tray 

located on the west side of burning pad D. There are no engineered unloading docks, ramps, 

or other similar structures at the OB/OD facility. 

B-21 FIRE CONTROL FACILITIES 

Fire protection is provided by a fully equipped on-site fire department staffed by at least eight 

men 24 hours a day. Building 103 houses the fire department equipped with a team of not 

less than 6 duty persons on call 24 hours a day, two 500-gallon per minute (gpm) pumper 

trucks, two 750-gpm pumper trucks, a crash truck, heavy equipment and miscellaneous 
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Seneca Army Depot, Romulus, New York 
RCRA Pan B Permit Application 

Document: SUBPART X 
Submittal: Draft 

equipment. Adequate fire protection is provided through appropriate spacing of hydrants and 

proper sizing of mains. 

B-2m SURFACE WATERS 

B-2m(l) General 

Surface waters within 1,000 feet of the OB/OD facility are indicated on Figure B-1, B-2 and 

B-3 (Appendix 1). Specifically, Reeder Creek is the only perennial surface water in the 

OB/OD area. Surface drainage paths are depicted on Figure B-2. There are no intermittent 

streams in the OB/OD area. 

B-2m(2) Flood Control/Drainage Barriers 

SEAD is situated on a ridge at the hydrologic divide between Cayuga and Seneca Lakes. The 

elevation of Cayuga Lake at its nearest point is approximately 390 ft above sea level (asl), 

while the Seneca Lake level is approximately 450 feet (asl). SEAD is typically in the range 

of 600 to 700 feet (asl). Based on these elevations, the probability of occurrence of a flood 

is less than 1 percent. In addition, all thermal treatment operations are conducted only under 

weather conditions that are conducive to safe operations. Waste explosives are not stored 

at the OB/OD facility. 

Although the SEAD has no major drainage barriers, several controls have been installed on 

discharge creeks. Reeder Creek has a steel sluice weir at the installation boundary. Kendig 

Creek has two large ponds controlled by wood board weirs at the installation boundary. 

Silver Creek has gate valves at its conduit underflow of the West Patrol Road, at the 

installation boundary. Indian Creek is not controlled. Kendaia Creek has a wood slat weir 

inside the West Patrol Road, and is not controlled the remaining length through the Lake 

Housing Area. 

Two sewage treatment plants (Building #4 and #715) are capable of retaining flow from the 

sanitary sewer system, and the outflow of Building #4 _into Kendig Creek can be controlled 

by the downstream weirs discussed above. 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

B-2m(3} Surface water Description 

Document: SUBPART X 
Submittal: Draft 

Reeder Creek is small, second order perennial stream that originates on the Seneca Army 

Depot. On the Depot, it generally flows in a northwesterly direction but turns sharply to the 

west after leaving the Deport property and discharges into Seneca Lake. The total drainage 

basin of Reeder Creek is 3,211 acres (5.02 square miles). Most (71 percent or 2,275 acres) 

is within the confines of the Depot. The drainage area upgradient of the OB/OD is 

approximately 1,503 acres. The 29 acre OB grounds comprises 0.9 percent of the total 

Reeder Creek drainage basin. 

Prior to the late fall of 1980, the headwaters of Reeder Creek and Kendig Creek were the 

same. Flow was split into these two streams downstream of a wetland that serves as part of 

the treatment system for effluent from a sewage treatment plant. Drainage into Reeder 

Creek from this wetland was totally blocked during the fall of 1980 (USAEHA 1981). 

The normal width of Reeder Creek is from 4 to 10 feet, and typical maximum depths range 

from 1 to 7 inches. Width and depth of sections of the stream influenced by beaver dams is 

greater than this-approximately 15 feet wide and 3 feet deep. The potential for seasonal 

overbank flooding of the creek near the OB/OD facility is minimal. During high flow events 

width and depth increase, although the steep banks along much of the stream adjacent to the 

OB/OD grounds limits the width of the flood plain. Normal flow within Reeder Creek near 

the OB/OD facility is estimated to be 1-2cfs. 

The substrate of Reeder Creek is heavily influenced by the occurrence of shale near and at 

the surface. Most of the stream bottom consists of coarse, angular gravel as well as angular 

cobbles. There is some deposition of interstitial silt and also a small amount of sand. In 

some places, the stream bed consists of exposed bedrock. Nearly all components of the 

substrate are dark grey. The average depth of sediment, include gravel, is approximately 3 

inches. In general, the stream bottom which usually comes in contact with the stream water 

of Reeder Creek is characteristic of mountain streams with loose cobbles. Such streams 

usually have Manning's N values (a measure of "stream resistance") of 0.040 to 0.050 

(Milhouse, Wegner, Waddle 1984). 
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Seneca Anny Depot, Romulus, New York 
RCRA Pan B Permit Application 

B-2m(4) Local Flooding History 

Document: SUBPART X 
Submittal: Draft 

A history of flooding for Reeder Creek is not available. However, convincing circumstantial 

evidence of the lack of significant flooding on Reeder Creek is provided by the Flood 

Insurance Rate Map and associated Flood Insurance Study for the Town of Varick, in which 

Reeder Creek is located. An early step in a flood insurance study is to meet with appropriate 

local officials and identify those streams within their town that have historically been 

associated with damaging overbank flooding. These rivers and streams, along with others that 

may have hydraulic features that may be conducive to flooding, are included in the "area of 

detailed study," where detailed cross-sectional data and discharge measurements are used to 

accurately delineate the floodway and 100-year floodplain. No portion of Reeder Creek is 

within the "area of detailed study" for the Town of Varick . Hence it is unlikely that there 

have been significant damaging_ flood events associated with Reeder Creek. 

B-2m(5) Floodplain Boundaries 

The FEMA 100-year floodplain boundaries for Reeder and Kendig Creeks are shown on 

Figure B-3. Note that no part of SEAD falls within the 100-year floodplain boundaries of 

those surface waters. 

The Flood Insurance Rate may for the Town of Varick, in which Reeder Creek is located, 

clearly indicate that the OB/OD facility is well upstream of the 100-year floodplain, which is 

confined to the lower 1,200 feet of the stream. Since Reeder Creek is not within the limits 

of detailed study established in the Flood Insurance Study, there are no detailed calculations 

available in the Flood Insurance Study document. This, along with the steep banks and 

relatively low volumes of water normally carried by Reeder Creek, provides a basis for 

concluding that flooding has not been a problem or issue at the OB/OD facility. 

B-3 LOCATION INFORMATION [40 CFR270.14(b)(ll), 264.18] 

B-3a · SEISMIC ST AND ARD 

This regulation is not applicable to existing facilities. 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

B-4 TRAFFICPATTERNS [40CFR 270.14(b)(10)] 

Document: SUBPART X 
Submittal: Draft 

Primary access to SEAD is through the main gate located on Route 96 (refer to Figure B-4, 

Appendix 1). Vehicles utilized for transportation of hazardous waste are routed to Building 
307 along Administration Avenue. After loading, the military police are notified and the road 

is blocked off to other traffic while the shipment is escorted to the main gate. At the main 

gate, the truck and its load are weighed prior to exiting the SEAD boundary. 

SEAD does not receive explosive hazardous wastes from off-site. All PEPs which have been 

designated for disposal at the OB/OD facility are routed from the ammunition disassembly 

plant (refer Figure B-4), if they warrant disassembly prior to treatment, or from the 

appropriate munitions magazine to the OB/OD facility. There have been no studies 

conducted at this facility to determine the exact number of vehicles which may be expected 

on these roads during normal operations. However, as an estimate, up to three detonation 

operations may be performed per day under clear weather conditions. Therefore, the 

estimated maximum number of vehicles OB/OD facility roads would be 180 per month. 

B-4a TRAFFIC CONTROL 

Access to the facility is controlled at the entrances by guarded gatehouses, where installation 

personnel and visitors must report prior to entering or exiting the facility. Two interior guard 

stations monitor traffic flow into the two higher security areas. Vehicles are stopped, 

searched and credentials are verified prior to entrance into these areas. 

On-base traffic is controlled by military police. They enforce the 45 mile per hour speed limit 

by the use of radar. 

B-4b ACCESS ROAD SURFACING 

All roads for the transportation of hazardous waste, including those within the boundary of 

the OB/OD facility, are paved asphalt roads. The roads were originally constructed of 

concrete with a crushed limestone bed. The concrete has since been paved over. Roads 

within the OB/OD are similar in construction. 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

B-4c WAD BEARING CAPACITY 

Document: SUBPART X 
Submittal: Draft 

The roads. upon which hazard~tis wastes are transported at SEAD, including those within the 
OB/OD facility boundary, are, designed for a load bearing capacity of 18,000 pounds per axle 

which is the standard design for road construction within built up. areas of military 

installations. 

B-4d TRAFFIC CONTROL SIGNALS 
r 

There are no traffic control signals at SEAD. However, there are stop signs at all major 

intersections and caution signs and speed limit signs. Personnel in charge of transporting 

waste PEP are required to comply with SEAD speed limits and ~xercise due caution. In 

addition,. DOT warning markers are posted along roads leading to the OB/OD facility when 

waste PEPs~ are being transported there for thermal- treatment. 
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Seneca Army Depot, Romulus, New York 
RCRA Pan B Permit Application 

SECTION C 

Document: SUBPARTX 
Submittal: Final 

WASTE CHARACTERISTICS 

The chemical and physical characteristics of PEPs thermally treated at the OB/OD facility are 

described in this section together with a waste analysis plan for sampling, testing, and 

evaluating the resulting ash/residue to ensure that sufficient information is available for its 

safe handling. The information submitted has been developed in accordance with the 

requirements of 40 CFR 270.14(b)(2) and 264.13(a). 

C-1 CHEMICALAND PHYSICALANALYSIS[40 CFR 270.14(b)(2) and 264.13(a)] 

The wastes resulting from thermal treatment of the PEP's include an ash/residue and scrap 

metal associated with open burning activities. 

The ash/residue from OB operations is assumed to be a hazardous waste since it is derived 

from a hazardous waste treatment operation. As such, ash/residue is segregated from 

different PEP materials, burned. Consistent with overall Hazardous Waste Solid, N.O.S.,and 

indicates the waste PEP which generated it. The Army is claiming a recycling exemption for 

the scrap metal waste in accordance with 6 NYCR Part 373-1.l(d)(l)(vi): 

(vi) The storage and recycling of the following recyclable materials is exempt: 

(c) scrap metals; 

This recycling exemption is consistent with SEAD's Part B permit dealing with 

demilitarization of small arms munitions in the deactivation furnace. 

After thermal treatment the ash/residue is transported to Building 307, Seneca's Hazardous 

Waste Conforming Storage facility. At 307, the OB ash/residue waste is sampled and 

analyzed in accordance with Seneca's Waste Analysis Plan for this (307) facility . Ultimate off­

site disposal is dependent upon this analysis. A given waste ash/residue may test non­

hazardous, and be disposed as an industrial waste, based upon results, and under NYSDEC 

industrial waste stream approval. 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBP ARTX 
Submittal: Fmal 

The hazard characteristics are based upon knowledge of the waste stream which generated 

the ash/residue. Residual constituents after burning must be confirmed prior to ultimate 

disposal. This is a case-by-case basis for OB Wastes; each munition open burned may 

generate different characteristics in its respective ash/residue._ For example, priming 

compositions, (primes), in general contain heavy metals in their compositions (barium nitrate, 

lead azide, lead styphanate, etc.) Igniting compositions, and fuzes may contain compounds 

such as perchlorates. Most bulk propellants contain stabilizing compositions and/or additives 

which are hazardous waste constituents. Since Seneca's tray was operable, Seneca has 

generated three different types of ash/residues as follows: grenades (containing acetone and 

hexachloroethane), and 3.5" rocket motors (M7 propellant contains potassium perchlorate). 

These wastes may be sampled by October 30, 1992; these wastes have not been analyzed to 

date. 

C-la CONTAINERIZED WASTE[40 CFR 270.IS(B)(l)J 

Drums containing ash/residue from the open burning of munitions are taken to the hazardous 

waste container storage building (Building 307) for storage at the end of each operating day. 

There is no ash/residue remaining from OD operations. 

C-lb WASTEIN TANKS [40 CFR 264.191] 

There are no wastes in tanks associated with the OB/OD facility . 

C-lc WASTEIN PILES [40 CFR 264.314) 

There are no wastes in piles associated with the OB/OD facility . 

C-ld LANDFILLEDWASTES[40 CFR 264.314) 

There are no current on-site landfills associated with the OB/OD facility. Any ash/residue 

generated by OB generations will be analyzed to determine ultimate disposal, i.e.,disposing 

of it in a solid waste landfill if it is non-hazardous or disposing of it in a hazardous waste 

landfill if it is hazardous. 

September 30, 1992 
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materials for which little or no historical data exists. It would not be feasible in the 

aforementioned cases to do a complete chemical analysis of the material in question because 

of its presumed hazardous nature. 

Information to ensure safe handling of materials to be thermally treated is available in 

historical data and ordnance publications. In the case of materials that have no such 

information, it will be necessary to perform chemical and physical analysis to determine its 

reactivity, stability, and ignitability characteristics as applicable. No PEPs are stored at the 

OB/OD site prior to thermal treatment. They are transported to the site directly from the 

disassembly plant (Building 2108; refer to Figure B-4, Appendix 1) plant or from approved 

storage locations. 

Full hazard characteristic analyses will not be performed prior to OB/OD to avoid dangers 

associated with excessive handling of such materials and to eliminate costly and potentially 

dangerous time delays. The waste is visually inspected prior to treatment to ensure that only 

appropriate wastes are subjected to thermal treatment. SEAD requests that the detailed 

waste compositions, presented in Tables 2-1 and 2-2, located in Appendix 2, be substituted 

for actual waste analyses. 

After treatment, the immediate area surrounding the units is inspected and 

unburned/unexploded PEP materials are collected and held until the next scheduled 

treatment. This procedure ensures that any waste treatment residues are collected for 

analysis and disposal will not be of an explosive nature. Scrap metal fragments and containers 

( canisters, rocket motors, etc.) are collected and disposed of in accordance with applicable 

environmental regulations. 

The primary hazardous characteristic of the waste residue after thermal treatment will 

originate from heavy metals and possible traces of the PEP material. All of the waste 

residues from burning and cleaning of the bum pans are containerized and handled as 

hazardous waste. They are stored on-site, sampled and analyzed in accordance with the 

hazardous waste analysis plan contained 1n this document and in accordance with 40 CFR 264. 

Wastes that are verified as being hazardous are then disposed of in a permitted hazardous 

waste disposal facility. 

All wastes that are thermally treated are assumed to be hazardous prior to treatment. A 

detailed waste analysis plan is not necessary to ensure successful thermal treatment since the 

constituents and ballistic properties of the PEP waste are well known prior to treatment. 

April 17, 1m 
Revision: B 

Page C-3 
V:\Envir\Scneca\.SubpartX April 16, 1m 



Seneca Anny Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBP ARTX 
Submittal: Draft 

Detailed chemical and physical data on military PEP waste which are thermally treated at the 
OB/OD facility are on file at this facility. 

C-2 ANAL YSISPLAN FOR THERMAL TREATMENT RESIDUE 
[40 CFR 264.13(b)(c)] 

C-2a PARAMETERS AND RATIONALE[40 CFR 264.13(B){l)] 

The purpose of the OB/OD ash/residue waste analysis plan is to characterize the ash/residue 

remaining after OB so that it can be properly handled, stored and disposed. 

The waste analysis plan flow scheme is shown in Figure C-1. Unreacted PEP and/or 

ash/residue from thermal treatment of PEPs is tested first for characteristic of reactivity and 

secondly, for characteristic of toxicity. The rationale behind this analytical sequence is to 

minimize the potential for laboratory hazards associated with testing an explosive sample. If 
positive results are obtained from the reactivity tests, the ash/residue will be submitted for 

additional thermal treatment. After further thermal treatment and after confirming that the 

ash/residue is not reactive, it shall be tested for the characteristic of toxicity. 

If the ash/residue fails the TCLP procedure materials, will be treated in accordance with 

BOAT as described in the RCRA Land Disposal Restriction prior to land disposal. Metals 

of concern include Barium (0005), Lead (0008) and Mercury (0009). BDAT for Barium 

and Lead is stabilization (non wastewaters) for Mercury, BDAT consists of acid leaching 

followed by chemical oxidation and dewatering (non wastewaters, <260mg/kg). 

Scrap metal fragments and containers (canisters, rocket motors, etc) are inspected and 

disposed of in accordance with 40 CFR 261 which entitled "Residues of Hazardous Waste in 

Empty Containers." 

C-2b TEST METHODS [40-CFR-264.lJ(B) (2)] 

The reactivity tests (Gap Test and Deflagration, Detonation, and Transition Test) presented 

in Appendix 3, is ~ed to determine if the ash/residue meets the criteria of a characteristic 

reactive waste as specified per' 40 CFR 261.23. 

The characteristic of toxicity shall be determined from the Toxicity Characteristic Leachate 

Procedure (TCLP). 

April 17, 1992 
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FIGURE C-1 WASTE ANALYSIS PLAN FLOW SCHEME 
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Ash/residue will be sampled to ensure that the treatment has been successful in rendering the 

waste non-hazardous. Any ash/residue generated will be removed from the burning tray after 

it has cooled sufficiently. The ash/residue will be placed in a labeled, DOT 17H, 55-gallon 

drum with a bolted, ring-secured lid. When the drum is full it will be sampled and tested for 

reactivity and hazardous constituents. Sampling will be accomplished through the use of a 

thief sampler as discussed in Table C-1. This sampling device will provide a representative 

sample of the ash/residue. The drum will be sampled three times and the samples compiled 

into one composite sample. All appropriate protective clothing will be worn when sampling 

and appropriate decontamination procedures will be followed for the Thief Sampler. 

Appropriate chain of custody forms will be used by the person obtaining the sample and the 

form will be completed before the sample is transported to the laboratory. 

C-2d FREQUENCY OF ANALYSIS(40 CFR 264.13(B)(4)] 

In most cases, OB operations generate relatively little ash/residue. However, any detectable 

ash will be collected and sampled upon generating a 55-gallon drum or annually at a 

minimum. In addition, sampling will be performed when the types of munitions normally 

treated changes significantly from past operations. 

C-2e ADDfflONAL REQUIREMENTS FOR WASTE GENERATED OFF-SITE 
[40 CFR 264.13] 

This section is not applicable since the facility has no plans to accept wastes generated off­

site. In the event that off-site generated PEP waste must be treated at this facility, 

information necessary to comply with the requirements of this section will be submitted. 

c-2r ADDfflONAL REQUIREMENTS FOR IGNITABLE.REACTIVE.OR 
INCOMPATIBLE W ASTFS [40 CFR 264.13@)(6). 264.171 

See Section C-2 above. 

C-2e RESULTS OF PREVIOUS ANALYSES 

No chemical or physical- analysis of the waste ash separated from the OB/OD facility is 

currently available. The quantities of ash generated to date hav_e been very small. The ash . 

April 17, 1992 
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PROCEDURES FOR SAMPLING ASH/RESIDUE FROM OPEN BURNING 

1. Choose the stainless steel or brass sampling thief for the sampling of residual ash. 

2. Make sure that the sampler is clean. 

3. Check to make sure that the saqipler is functioning properly and that the inner tube 

can rotate freely to open and close the sampler. 

4. Wear appropriate protective clothing and observe required sampling precautions. 

5. Ensure that the sampler is in the closed position before any sampling is performed. 

6. Slowly lower the sampler into the ash/residue accumulation drum until it reaches the 

bottom. 

7. Slowly rotate the top of the handle clock-wise to open the sampler, allowing the ash 
residue to enter the sampler. 

8. Close the sampler by rotating the top of the handle counter-clockwise to secure the 

sample. 

9. Slowly withdraw the sampler from the drum while wiping the sampler with a 

disposable cloth or rag as it is withdrawn. 

10. Carefully discharge all of the sample into a suitable sample container by slowly 

opening the sampler. This is done by again rotating the upper handle clockwise. 

11. Cap the sample container; attach label and seal; record in field log book; complete 

chain-of-custody sheet and sample analysis request sheet. 

12. Disassemble the sampler, if appropriate, and decontaminate with an appropriate 

cleaning solution, or store the contaminated parts in a plastic storage tube for 

subsequent cleaning. Store used rags in a plastic bag for subsequent disposal. 

April 17, 1992 
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generated has been deemed non-reactive, drummed, stored on-site, and managed in 

accordance with existing procedures for hazardous waste. Final disposition of the ash will be 

made when sufficient quantities have been generated to make off-site disposal practical. 

Wastes that are verified as being hazardous will then be disposed of in a permitted hazardous 

waste disposal facility. 
L 

C-3 WASl'E ANALYSIS REQUIREMENTS PERTAINING TO LAND DISPOSAL 

RESTRICTIONS: 

C-3a WASTECHARACTERIZATION[40 CFR 264.13(A)(l}, 268.71 

See Section C-2 above. 

C-3b NOTIFICATION AND CERTIFICATIONMEASUREMENTS [40 CFR 268.7) 

SEAD Regulation No. 420-2, "Hazardous Waste Management" is included as Table C-2. The 

purpose of this regulation is to set responsibilities, including notification and certification 

requirements, to assure the systematic management of all hazardous wastes generated at 

SEAD. 

A typical hazardous waste manifest is included as Figure C-2. 

April 17, 1992 
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TABLEC-2 

SEAD REGULATION NO. 420-2-HAZARDOUS WASI'EMANAGEMENT 

HEADQUARTERS 
SENECA ARMY DEPOT 
ROMULUS, NY 14541-5001 

FACILITIES ENGINEERING 
HAZARDOUS WASTE MANAGEMENT 

Purpose 
Scope 
Definition 
Responsibilities 
Procedures 
References 

6 June 1983 
(This regulation supersedes SeadR 420-2, 26 June 
1981.) 

Paragraph 

1 
2 
3 
4 
5 
6 

1. Purpose. The purpose of this regulation is to set procedures and define responsibilities 
to assure the systematic management of all hazardous wastes generated at this installation. 

2. Scope. This regulation applies to all Directorates and to all personnel whose actions or 
failure to act may result in noncompliance with federal and state regulations pertaining 
to hazardous wastes. 

3. Definition 

a. Federal Regulations - for the purpose of this regulation,federal regulations mean 
USEPA Regulations 40 CFR Parts 122, 124, and 260 through 265, and USDOT 
Regulations 49 CFR Parts 100 through 199. 

b. State Regulations - Regulations yet to be promulgated which must be at least as 
stringent as federal regulations, and may, in certain areas, be more stringent. 

c. Manage or Management - The systematic control of the accumulation, collection, 
source separation, storage, transportation, processing, treatment, reclamation, and 
ultimate disposal of hazardous wastes as mandated by federal and state regulations. 

April 16, 1992 
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d. Hazardous Waste - Any discarded materials that exhibit any characteristic listed in 
40 CFR Part 261.20 or are specifically designated in 40 CFR Part 261.30 that are 
not reused, recycled, or reclaimed. 

e. Generator - Any Directorate, Division, Branch, or Office within a Directorate whose 
act or process produces a hazardous waste, including those personnel who work at 
or supervise operations producing a hazardous waste. Directors will be responsible 
for sub-delegating generator responsibilities to appropriate supervisor. 

f. Transporter or Carrier - A commercial firm retained by SEAD which is licensed by 
the Environmental Protection Agency (EPA) to engage in the transportation of 
hazardous waste by air, rail, highway, or water. 

g. Treatment, Storage, or Disposal Facility (TSDF) - All contiguous land, 
improvements to the land, structures, and facilities used for treating, storing, or 
disposing of hazardous wastes licensed by the EPA to conduct such operation. 
SEAD will have TSDF permit for ammunition wastes. All other wastes will be 
taken by a carrier to a private, licensed TSDF under contract to provide disposal 
services. 

h. Hazardous Waste Management Committee (Member) - Committee consists of one 
person from each generator (normally the shop supervisor) who has direct 
responsibility for the management of the generator's waste. Committee members 
meet with facilities Engineering Division (FED) collectively and individually to 
discuss, plan, and implement SEAD's Hazardous Waste Management Program. 

i. Manifest - The shipping document that accompanies the waste to an off-site TSDF 
that contains all information required. 

j. EPA Identification Number - The number assigned by the EPA to each generator, 
transporter, and TSDF authorizing them to conduct hazardous waste activities. 
SEAD's ID number is NYO21320830. -

k. Container -The USDOT specification drum, determined by 49 CFR Parts 100-199, 
required-to offer a hazardous waste for transport. Note that a single trip container 
(STC) that held the new material may be used to ship the waste material provided 
the drum is not leaking and/or otherwise defective. 

April 16, 1992 
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I. Labels, Markings, and Placards - All additional requirements for containers and/or 
vehicles used to transport hazardous wastes in accordance with 49 CFR Parts 
100-199 as well as the EPA hazardous waste label in accordance with 40 CFR Part 
262.32. 

m. SEAD Waste Certification - Internal document signed by generator and/or 
responsible supervisor certifying contents of container and that the proper shipping 
container has been used. DA Form 4508 will be used for this purpose. 

4. Responsibilities 

a. The Directorate for Administration and Services will supervise the entire Hazardous 
Waste Management Program at this installation. 

b. Facilities Engineering Division will: 

(1) Maintain this regulation current in accordance with SEAD Supplement 1 to 
AR 310-2. 

(2) Determine, through analysis and testing, which wastes are EPA hazardous 
wastes when requested by generators. 

(3) Prepare, issue, and maintain on file all manifests. 

(4) Supervise the transfer of wastes to Building 307, maintain a log of wastes 
stored there, and periodically inspect the building and the contents. 

(5) Assure that wastes are shipped to TSDF on time (within 90 days after 
accumulation begins). 

(6) Insure that licensed TSDFs are retained under contract. 

(7) Prepare and submit the Annual Report to EPA. Work with generators in 
preparation of applications, reports, plans, or additional information as required 
by EPA. 

April 16, 1992 
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(8) Provide advice -and - make recommendations to decrease or eliminate the 
amounts of hazardous wastes generated. 

c. Directorate of Quality Assurance will inspect shipping vehicles for conformance with 
49 CFR. 

d. Directorate for Supply will: 

(1) Maintain stockage levels of DOT containers and labels for all hazardous wastes. 

(2) Comply will all requirements to operate a TSDF (40 CFR Parts 264 and 265) 
for ammunition wastes. 

(3) Provide all reports, plans and information, etc. required by 50 CFR Parts 264 
and 265 to FED for submission to EPA. 

_ (4) Provide equipment and personnel to transfer wastes from Building 307 to the 
carrier's vehicles, block, and brace load. 

e. Procurement Division, Directorate for Administration & Services will request that 
all chemicals, solvents, cleaning compounds, etc., purchased are properly identified 
in accordance with solvent Specification Addendum, Safety Data Sheets, or other 
informational documents when available from supplier. 

f. Generators and/or Responsible Supervisors will: 

(1) Request Hazardous Waste Determination from FED for all new materials 
purchased after 1 May 1981. 

(2) Make every attempt to decrease or eliminate the hazardous wastes they 
produce through recycling, reclaiming, reuse, or through alternate processes. 

(3) Draw the proper containers and labels and mark same in accordance with 40 
CFR Parts 260 through 263 and 49 CFR Parts 100-199. 

(4) Segregate wastes during accumulation and insure that they remain segregated. 

April 16, 1992 
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(5) Certify the contents of the waste container(s) and that the proper container 
has been used prior to storage in Building 307 by signing the SEAD Waste 
Certification. 

(6) Be able to prove, beyond reasonable doubt, that all hazardous wastes have 
been managed and disposed of in accordance with federal and state regulations 
at the end of February of each year. 

(7) Have on hand at the generation site the appropriate equipment and absorbents 
necessary to cleanup any hazardous waste spill. 

g. Civilian Personnel Office will insure, the request of the supervisor that personnel 
who come in contact with hazardous waste, receive required training. 

5. Procedures 

a. Generators will draw the proper containers and labels required to properly 
accumulate their wastes. 

b. Generators will manage their wastes during accumulation in accordance with 40 
CFR Parts 260 and 262 and certify the contents and containers by signing the SEAD 
Waste Certification Statement. Forward statement to his respective Hazardous 
Waste Committee member. 

c. Generators willcontact FED and provide signed Waste Certification Statement prior 
to transfer to Building 307. DA Form 4508 will be used to transfer wastes to 
Building 307. 

d. FED will maintain a log of wastes stored in Building 307. The log will contain the 
proper shipping name, the generic name, the accumulation start date, the date 
delivered to Building 307, and the date that the waste is shipped. 

e. FED will determine when a shipment is necessary and prepare the manifest. All 
wastes stored in Building 307 at the time the manifest is prepared will be shipped. 

f. FED will notify D/PA and D/Supply of the date of shipment and the carrier's 
expected arrival time. FED and DIP A will visit Building 307 and verify that the 

April 16, 1992 
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shipping names, containers, labels, and manifests are complete and accurate. DIP A 
representative will sign the manifest on the date of shipment. 

g. D/Supply will provide equipment and personnel to transfer the wastes to the 
carrier's vehicle. FED will offer to the carrier the appropriate placards as required 
bylaw. 

h. FED will assure that the carrier signs the manifest and will retain one copy for FED 
records. The wastes will be shipped to an off-post TSD Facility. 

6. References 

a. AR 200-1. 
b. 40 CFR Parts 100-199 
c. 40 CFR Parts 260-265, 122, 124 
d. SEAD Supply 1 to AR 310-2 

April 16, 1992 Page C-14 
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FIGURE C-2 
48-14-1 (3189)-71 STATE OF NEW YORK 

DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
DIVISION OF HAZARDOUS SUBSTANCES REGULATION 

Please print or type. Do not Staple. 

HAZARDOUS WASTE MANIFEST 
P.O. Box 12820, Albany, New York 12212 Form Appro-ted. 0MB No. 2.050-0039. Expirea G-30-91 

I I UNIFORM HAZARDOUS I 
, . Generator's US EPA No. Manifest 2. P~pe 1 I Information In the shaded areas 

I Document No. Is not required by Federal Law. 
WASTE MANIFEST I I I I I I I I I I I I I I I 

3 . Generator's Name and Malling Address 
-~ SN~ts'es1~~r29 :l4 5, -
-e. Generator's 10 

4 . Generator's Phone ( ) . . - - . 
' --

5. Transporter 1 (Company Name) 6 . US EPA ID Number C. State Transporter's ID 

I I I I I I I I I I I I ·D. iransporter's Ptione·( } 

7 . Transporter 2 (Company Name) 8. US EPA 10 Number · E. State Transporter's ID 

I I I I I I I I I I I I F. Transporter's Phone ( ) 

9 . Designated Faclllty Name and Site Address 10. US EPA 10 Number G. State Faclllty's ID . 

H. Faclllty's Phone 

I ( . ) I I I I I I I I I I 
12. Containers 13. 14 . 

11. US DOT Description (Including Proper Shipping Name, Hazard Class and ID Number) Total Unit · I. 
IJn TvnA - WtNnl WDotA IJ,-"' . 

G a. EPA 
E 
N STATE E 

I I I I I I I R 
A b. EPA 
T 
0 -------
R STATE 

I I I I I I I 
C. EPA 

--------STATE 
I I I I I I I 

d. EPA 

--------.... STATE 
I I I I I I I 

J . Addltlonal Descriptions for Materials llsted Above ~ Handling □ for :astes Listed A□ ·" , .. , .. .... .- .. 
n,,, .. -

a I + I C C ·-·-.. ". .. .·- - · ·· I . ➔ - I 
- .. . , ,._ ._ ··-· ·• 

□ □ 
., , .. .. · • ... . ' • ... . ' . - •, • ,: 

b i + I ·d I° ·+ I b d 

15 . Special Handling Instructions and Additional Information 

16. GENERATOR'S CERTIFICATION: I hefeby declare ttiat the contents of thla conalgnmant are fully and accurately dncrlbed above by proper shipping name and are 
classified, packed, marud and laoeted, and are In an reapecta In proper condition tor tranapart by highway according to appllcabl• International and national government 
f9i1Ulations and state la- and regulattons. 
If I am a large quantity g-ator, I certify that I have program In l)IKe to reduce the volume and toxicity of wute generated to the degree I have determined to be economlcally 
practicable and that I have selected the practlcable mathod treatment. atoniga, or dlaPONI currently available to ma which mlnlmlZes tlle present and future threat to human 
health and the environment; OR If t am a amall a-ator, I have maOa a good faith effort to mlntmlzia my waste and MleCt the baSt wute management method that la available 
to me and that I can afford. 

Printed/Typed Name ,, I Slgnatul'9 Mo. Day Year 

I I I I I I 

T 17. Transporter 1 (Acknowledgement of Receipt of Materials) 
R 

, . Signature A Printedrryped Name Mo. Day Year 
N 
s I I I I I I p 
0 18 . Transporter 2 (Acknowledgement of Receipt of Materials) 
R 

I 
T Printedrryped Name Signature Mo. Day Year 
E 
R I I I I I I 

I 19 . Discrepancy Indication Space 

I 20. Facility Owner or Operator: Certification of receipt of _hazardous materials covered by this manifest except as noted In Item 19. 
L 
I ! Printectrryped Name 

I 
Signature Mo. Day Year 

T ; 
r I I I I I I I 

EPA Form 8700-22 (Rev. 9-88) Previous editions are obsolete. 

COPY 1-Disposer State-Mailed by TSO Facility 

c.n 



General Information 
FIGURE C-2 (Cont'd) 

New Yori< Sta te regulation requires proper completion of all information on a manifest. Omissions, false coding or Illegibility is considered a violat ion . All gen• 
erators are responsible under New York State and Federal Law for the proper Identification, labeling. manifesting and ultimate disposal of all hazardous waste 
they generate. The manifest system is designed to track hazardous waste from the point of generation until its final disposal (cradle to grave). In order to 
accomplish this goal, It is essential that all Items on a manifest be property completed. 

Distribution 
Distribution of each copy of the manifest is indicated on the bottom of the form. Copies of the manifest must be malled promptly. New York State regulation~ 
provide five (5) working days for generator and two (2) for a TSDF. The Disposer's state is the state in which the designated TSD facility is located. Generate­
state is the state in which the installation generating the hazardous waste is located. TSD faclllty Is a treatment, storage or disposal facility. 

Generator Section 
Item 1-Enter the US EPA ID number (twelve digit number issued by the federal government). The generator must assign a sequential unique, five digit number 
different for each manifest, as the manifest number. 

Item 2·11 a continuation sheet Is used, please enter the total number of sheets here. Any EPA approved continuation sheet may be used, but distribution and 
completion must meet New York manifest requirements. The document number In Item A must be placed In Item L of each continuation sheet. 

Item 3 and 4-Self Explanatory. These must correspond to the generators US EPA ID number. 

Items 5, 6, 7 and 8-These are self explanatory. These numbers must be secured from the transporter. If more than one transporter Is used, the generator must 
supply additional copies of this manifest (copy#5) tor each transporter. 

Items 9 and 10-The designated TSO faclllty, name, address and ID number should appear here. 

NOTE: All US EPA ID numbers are a twelve digit code starting off with the letters corresponding to the state In which the faclllty-or transporter Is located. 

NOTE: Only New York State authorized transporters and TSO facilities are allowed to transport or receive hazardous waste in New York State. The generator 
shall check tor authorization. 

Item 11-USDOT requires the word "waste" before or in the shipping name for all hazardous waste. See 49 CFR 171 thru 173. Contact USDOT office for description 
assistance. Any waste In this box Is a considered hazardous waste. 

Item 12· 
Number-indicate number of containers (use whole numbers). 

ContainersrType 
OM-Metal drums, barrels 
OW-Wooden drums, barrels 
OF-Fiberboard or plastic drums (glass) 
TT-Cargo tank, tank trucks 
TP-Tanks, portable 
TC-Tank cars 

OT-Dump trucks 
CY-Cylinders 
CM-Metal boxes, cases, roll-offs 
CW-Wooden boxes 
CF-Fiber or plastic boxes, cartons 
BA-Burlap, plastic, paper bags 

Item 13-Actual number of units indicated in box 14. (Do not use fractions or decimals). 

Item 14-Units (wt/vol) 
G-Gallons (liquids only) 
P-Pounds 
T-Tons (2,000 pounds) 
Y-Cublc Yards 

L-Llters (liquids only) 
K•Kllograms 
M-Metric Tons (1 ,000 kilograms) 
N-Cubic Meters 

Public reporting burden for this collection of information Is 
estimated to average: 37 minutes for generators, 15 minutes for 
transporters, and 10 minutes for treatment, storage, and disposal 
facilities. This includes t ime for reviewing instructions, gathering 
data, and completing and reviewing the form. Send comments 
regard ing the burden estimate, including suggestions for re­
ducing this burden to: Chief, Information Polley Branch, PM-223, 
U.S. Environmental protection Agency, 401 M Street S.W., Wash• 
ington, DC 20460; and to the Office of Information and Regulatory 
Affairs, Office of Management and Budget, Washington, DC 
20503. 

Item 15-Use this space to indicate special transportation, treatment, storage or disposal or BIii of Lading information. If an alternate taclllty Is designated. note 
It here. For international shipments, enter point of departure. Emergency response telephone numbers, or similar information may be included here. 

Item 16-The authorized age_nt of the generator must read and then sign (by hand) and date this certification. The date is the date of receipt by transporter. 

NEW YORK STATE REQUIRES THIS ADDmONAL INFORMATION 
Item A-Number preprinted by New York State Department of Environmental Conservation (NYSDEC). 

Item B•Generator site address If different from mailing address. If same, write In same. 
Item C and E-State of registration and motor vehicle license plate number of waste carrying portion of vehicle used to transport. 

Item D and F-Telephone number of authorized agent. 

Item G-No entry required by NYSDEC 

Item H-Telephone number at site of TSO faclllty. 

Item I-Hazardous waste numbers (letter and three digits) as assigned by Part 371 or 40 CFR 261 must be used to Identify hazardous waste. Enter In top box 
by EPA. If waste is not hazardous In New York but regulated by another state, enter that state's waste code In bottom box. 

Item J-11 description in Item 11 (a,b,c,d) contains NOS or other general term, the hazardous waste constituent must be provided here tor each. The specific gravity 
assumed to be one (1.00) unless Indicated In lower right of each box. 

Item K•Each material must be assigned an ultimate disposal method codeas tallows: L = landfill. B = incineration, heat recovery, burning, T = Chemical, 
physical. or biological treatment. R = Material recovery of more than 75 percent of the total material. Both the generator and the TSDF should agree on codes 
assigned in this Item. 

Transporter Section 
Items 17 and 18-Print or type the full name of person accepting responslblllty and acknowledging receipt of material as listed on manifest for transport. Enter 
date of receipt and signature. 

TSDF Section 
Item 19-The authorized representative of the TSDF must note in the space any discrepancy between waste described on manifest and waste actually received. 
Any rejected materials should be listed and destination of those materials provided. 

Item 20-The signature (by hand) of the authorized TSDF agent indicates acceptance (except for Item 19) and agreement with statements on this manifest. The 
date is the date of signature and receipt of shipment. A TSDF not providing ultimate disposal agrees to transfer waste to a TSDF authorized to provide ultimate 
disposal as indicated in Item K. 

Addltlonal Information \ _ 
1. If the Disposer State supplies a manifest, that state's form must be used. In any case. New York requires that both the generator and TSDF mall copies to 
the generator's State and the disposer's State, with the ultimate disposal method Indicated in Item K. 

2. There may be variations in the requirements between various states regarding items A thru K, therefore, the generator should contact the disposer's State 
for specific details. 

3. If assistance is neeoed in completion of this manifest, please contact NYSDEC Manifest Section at 5181457-0530 weekdays from 9:00 a.m. to 4:00 p.m. 
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SECTION D 

PROCESS INFORMATION 

Document: SUBPART X 
Submittal: Final 

D-8 OPEN BURNING/OPEN DETONATION FACILITY[40 CFR 270.23] 

D-8a DESCRIPTION OF FACILITY(40 CRF 270.231a] 

D-8a(l) General 

Thermal treatment of propellants, explosives and pyrotechnics (PEPs) is performed within a 90-acre 

area called the open burning/open detonation (OB/OD) area. Propellants, pyrotechnics and solid 

wastes containing explosives are open burned on a burn tray located as shown on Figure B-2. 

Explosives are detonated within ten pits located as shown on Figure B-2. The OB maximum 

treatment capacity is limited by Army policy to \3,000 lb./day (1,000 lb. per bum, 3 times per day). 

The OD maximum treatment capacity is limited by Army policy to 2,000 lb./day (10 OD pits, 100 lb. 

net explosive weight (NEW)/pit, twice per day). 

The OB process is contained within a 40-foot by 8-foot by 2-foot deep, welded steel tray with 

concrete supports and located on a 64-foot by 40-foot by 6-inch-thick reinforced 5000 psi concrete 

slab. The tray is elevated approximately one foot above the concrete slab for inspection ease. The 

burn tray is constructed of 2-inch carbon steel with 45° sloping sides. The tray is designed to contain 

ash/residue that may be generated and any initiating fluids that may be required. The burning tray 

is equipped with a removable stainless steel cover which is used to keep precipitation out. Burning 

tray construction details are depicted in Figure D-1. The concrete slab will contain any solids (e.g., 

PEPs and/or ash/residue) that might be spilled during loading of the tray or ash/residue from the tray. 

Any such spill is swept up thoroughly and HEPA vacuumed up if required. Since the slab is kept free 

of PEPs to be treated and ash/residue and the tray is covered during inactive periods, there is no 

need to handle rainwater that falls on the concrete slab. Precipitation runs off the tray cover and 

off the slab onto adjacent soil without picking up chemical constituents from the treatment unit. 

There is no structure associated with OD operations. A 500-foot by 200-foot by 20-foot high earth 

mound is utilized in this treatment process and is shown on Figure B-2. 

September 30, 1992 
Revision: C 
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D-8a(2) Open Burning Area Description 

Document: SUBPART X 
Submittal: Final 

The OB facility is constructed on a weathered shale base, varying between 3 and 5 feet thick. The 

OB unit is situated on_ terrain that slopes gently north-nortlieast, towards Reeder Creek. The terrain 

is vegetated with grasses and brush. Access roads, ditches and earth berms exist in the OB area, as 

shown on Figure B-2. 

The bum pads, designated A through Jon Figure B-2, are out of service as of 1987 and are currently 

being investigated under CERCLA. 

D-8a(3) Open Detonation Area Description 

The OD facility consists of an earth mound (glacial material) approximately 500 feet by 200 feet by 

20 feet high. The OD unit is situated on terrain that slopes gently north, towards Reeder Creek. 

On the east side and within 500 feet of the earth mound, the terrain is unvegetated because it is 

routinely graded by a bulldozer. The bulldozer resupplies soil to the mound as needed. The 

remaining terrain surrounding the OD area is vegetated with grasses and brush. The OD facility is 

currently being investigated under the RCRA Corrective Action process. 

D-8a(4) Operating Characteristics [# CFR 270.23(a)(2)] 

D-8a(4)(a) Definition of Thermal Treatment 

According to 40 CFR 260.10, thermal treatment is defined as: 

" treatment of hazardous waste in a device which uses elevated temperatures as the primary 

means to change the chemical, physical,..or biological character or composition of the hazardous 

waste. Examples of thermal treatment processes are incineration, molten salt, pyrolysis, 

calcination, wet air oxidation, and microwave discharge. Also refer to the definitions for 

'incinerator' and 'open burning'." _._ 

In the same 40 CFR 260.10 section, open burning is defined as: 

"the combustion of any material, without the following characteristics: 

(1) Control of combustion air to maintain adequate temperature for efficient combustion; 

(2) Containment of the combustion reaction in an enclosed device to provide sufficient residence 

time and mixing for complete combustion; and 

September 30, 1992 
Revision: C 
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(3) Control of emission of the gaseous combustion products." 

Document: SUBPART X 
Submittal: Draft 

OB/OD operations fall into these definitions. Open detonation is similar to open burning, except that 

the detonation combustion reaction occurs relatively faster than the combustion reaction in open 

burning operations. 

D-8a(4)(b) Open Burnine 

PEPs that have been determined by the Army to be near the end of their shelf life are transported 

from munitions storage to Building 2108, disassembled and separated from its casing (refer to Figure 

B-4, Appendix 1). PEP material is put in temperary protective containers and transported to the OB 

facility where it is placed into the bum tray according to SEAD's standing operating procedures 

(SOPs, refer to Appendix 4). An electric squib is attached to the circuit wire. Operators retire to 

the protective shelter, close the gate, raise the red signal flag, unlock the control panel , and ignite 

the propellants. In some instances, casings which contain residual propellants are also placed inside 

the trays and are flashed. 

Following completion of activities, ash/residue and flashed casings are removed from the bum tray, 

inspected, tested and disposed of in accordance with the Appendix 4 SOPs. 

D-8a(4)(c) Open Detonation 

PEPs that have been determined by the Army to be near the end of their shelf life are transported 

from munitions storage to Building 2108, disassembled as required, then transported to the OD area. 

Up to ten pits are excavated in the OD earth mound (the location is shown on Figure B-2) prior to 

the arrival of PEP material to be detonated. The pits are approximately 20 feet long by 20 feet wide 

by 10 feet deep and are excavated by bulldozer such that the pit floor is at or above ground surface 

of the area surrounding the earth mound. 

PEP material- to be detonated is carefully placed in the hole according to the Appendix 4 SOPs. 

Demolition material, used to destroy the munitions or components, is transferred from storage to the 

demolition range. .A blasting cap is attached to the demolition material and a circuit wire is then 

attached to the blasting cap. A bulldozer then covers the ammunition or components with a 

minimum of eight feet of soil . Operators retire to the protective shelter, close gate, raise the red· 

signal flag, unlock control panel, and detonate the ammunition or components. 

April 17, 1992 
Revision: B 
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Document: SUBPART X 
Submittal: Draft 

D-8a(4)(d) Volume of PEP Thermally Treated 

The maximum OB thermal treatment capacity is up to 3,000 lbs. of PEP/day, up to 180 days/year, or 

270 tons of PEP/year. The maximum OD thermal treatment capacity is up to 2,000 lb. of PEP/day, 

up to 180 days/year, or 180 tons of PEP/year. 

D-8a(5) Additional Information C• CFR 270.23(e)] 

This section includes a description of the minimum protective distances and a summary of the SOPs 

for open burning and open detonation operations. It should be noted, however, that SOPs change 

on a routine basis as work load changes and as safer procedures are developed. SEAD maintains 

current SOPs on site, and all personnel involved in the handling and/or treatment of such materials 

are fully knowledgeable in these operational requirements. 

D-8a(S)(a) Minimum Protective Distances 

The U.S. Army has established that OB/OD operations must be separated from private property by 

a minimum protective distance of 3,000 feet. SEAD adheres to this Army requirement. Refer to 

Figure B-4. 

D-8a(S)(b) General Safety SOPs for Open Detonation Operations 

This section provides a summary of the general safety requirements established in the SOPs for open 

detonation operations. Copies of the SOPs which specify detailed assignments and operating 

parameters have been included in Appendix 4. The most up-to-date version of SOPs are on file at 

SEAD for review. General Safety SOPs are: 

1. Standing operating procedures (SOPs), the applicable portion, shall be conspicuously posted in 

rooms, bay, or other areas involving the handling of munitions. Supervisory personnel shall 

maintain copies of. a complete . standing operating- procedure and be responsible for the 

enforcement of its provisions. There will be no deviation or changes from the approved SOP 

without prior approval of the Installation Commander or his designated. representative. All 

persons involved in an OB/OD operation are required to read the SOP. This requirement is 

ascertained by their signature. · 

2. Any defect or unusual condition noted that is not covered in SOPs will be reported immediately 

to supervisory QA personnel. 

April 17, 1992 
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Documenc SUBPART X 
Submittal: Draft 

3. Care will be taken to limit exposure to a minimum number of personnel, for a minimum time, 

to a minimum amount of hazardous material consistent with safe and efficient operations. 

4. Each vehicle operator will have in his possession a valid operator's permit for the particular piece 

of equipment to be operated. 

5. Explosive-loaded ammunition, packaged ammunition or bulk explosives shall not be handled 

roughly. Large ammunition items, packaged in DOT approved containers designed to permit 

dragging, rolling, or towing may be so moved when necessary during handling for storage and 

transportation. Any ammunition determined to be dangerous to handle or store will be reported 

immediately to supervisory personnel. Operations will be suspended and, if warranted, personnel 

will be evacuated pending further instructions. Doors of operating buildings should have panic 

hardware installed and must never be bolted or locked when operations are being conducted. 

Personnel and . plosive limits must not be exceeded. 

6. Equipment and grounds shall be tested for electrical resistance and continuity when installed and 

at intervals determined locally. All exposed explosives or hazardous materials shall be removed 

prior to malting the test. 

7. Appropriate fire symbols and/or chemical hazard symbols shall be displayed on vehicles used in 

transportation ammunition intra-depot. Leather or leather palmed gloves will be worn by all 

personnel engaged in material handling operations. Steel-toed shoes will be worn by all 

personnel engaged in material handling operations. 

8. No demilitarization/treatment operation will be conducted during an electrical storm or when such 

a storm is approaching within five kilometers. All personnel will be evacuated to a safe distance. 

9. The supervisor is responsible to report to the Safety Officer all injuries and accidents occurring 

during his/her shift. In the event of a fire or explosion, the person discovering the fire/explosion 

will notify the Fire Department, Safety Officer, D/QA and D/AO. 

10. All material transferred to salvage will be certified free of explosive contamination by the 

supervisor in charge and verified by the Director of Quality Assurance representative. In 
addition, all areas that the noise decibel reading is 85 or above, operators will wear ear protection 

and the area(s) will be properly marked. 

April 17, 1m 
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Document: SUBPART X 
Submittal: Draft 

11. Components of material being transported from disassembly operation to demolition grounds or 

deactivation will be properly identified on the exterior pack; any misleading markings will be 

marked out or obliterated. 

12. Servicing of Destruction Site 

a. 

b. 

C. 

d. 

Trucks transporting explosives material to burning grounds _ shall meet all 

applicable safety and inspection requirements. No more than two people shall 
ride in the cab. 

Upon arriving at a burning or demolition ground, trucks may distribute explosive 

containers or explosive items to be destroyed at sites where destruction 

(treatment) is to take place. As soon as all items have been removed, trucks shall 
be withdrawn from the burning or demolition area to a safe location until 

destruction is complete. Containers of explosives shall not be opened until the 
truck has been withdrawn. 

Containers of explosives or ammunition items to be destroyed at the destruction 

site shall be spotted and opened at least 10 feet from each other and from 
explosive material previously laid for destruction to prevent rapid transmission of 
fire in the event of premature ignition. 

Empty containers shall be closed and moved a sufficient distance away to prevent 
charring or damage during burning of the explosives. Empty containers may be 

picked up by truck on the return trip after delivery of the next quantity to be 
destroyed. 

13. Materials for Detonating Ammunition 

------~ a~.-----Detonation- of-explosives-or-ammunitton- should, where practicable, be initiated 

by electric blasting caps using blasting machines or permanently installed electric 

circuits energized by storage batteries or conventional power lines. Improvised 

methods for· exploding electric blasting caps shall not be used. The initiating _ 

explosives should be primed with detonating cord of sufficient length to reach up · 

through the covering to a point where the blasting cap may be connected above 

the ground level. Ammunition and explosives shall not be burned in containers. 

April 17, 1992 
Revision: B-
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Document SUBPART X 
Submittal: Draft 

b. 

April 17, 1992 
Revision: B 

Special requirements for using electric blasting caps and electric blasting circuits. 

(1) Electric blasting caps, other electric initiators, electric blasting circuits, and 

the like may be energized to dangerous levels by extraneous electricity of 

types and sources such as: static electricity, galvanic action, induced 

electric currents, high tension wires, and radio frequency energy from 

radio, radar, and television transmitters. Safety precautions shall be taken 

to reduce the probability of a premature initiation of electric blasting caps 

and explosive charges of which they form a part. 

(2) The shunt shall not be removed from the lead wires of the blasting cap 

until the moment of connecting them to the blasting circuit, except during 

electrical continuity testing of the blasting cap and lead wires. The 

individual who removed the shunt should ground himself by grasping the 

firing wire prior to performing the operation in order to prevent 

accumulation of static electricity from firing the blasting cap. NOTE: 

After electrical continuity testing of the blasting cap lead wires must be 

short-circuited by twisting the bare ends of the wires together immediate! y 

after testing. The wires shall remain short circuited until the time to 

connect them to the blasting circuit. The Blaster's Galvanometer or 

DuPont Blaster's Multimeter, Model 101 , may be used for continuity 

testing of blasting caps and lead wires. 

(3) When uncoiling the lead wires of blasting caps, the explosives end of the 

cap should not be held directly in the hand. The lead wires should be 

straightened out as far as necessary by hand and shall not be thrown, 

waved through the air, or snapped as a whip to unloosen the wire coils. 

Avoid loops by running lead wires parallel to each other and close 

together. If loops are unavoidable, keep them small. Keep wires on the 

ground in blasting layouts. 

(4) Firing wires shall be twisted pairs. Blasting circuit firing wires shall at all 

times be twisted together and connected to ground at the power source 

and the ends of the circuit wires where blasting cap wires are connected · 

except when actually firing the charge or testing circuit continuity. The 

connection between blasting caps and the circuit firing wires must not be 

made unless the power end of the circuit leads are shorted and grounded. 
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Document: SUBPART X 
Submittal: Draft 

April 17, 1992 
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The following methods should be followed when connecting electric type 

blasting cap lead wires to the firing circuit wires: 

(a) Check wires leading to the blasting machine for continuity and 

stray currents. 

(b) Test electric blasting cap wires for electrical continuity, and after 

the test, connect to wires leading to the blasting machine. 

(c) Evacuate all but two personnel from the area. Place cap into 

charge to be detonated. 

(d) Unshort firing lead wire circuit and check for continuity. 

(e)· Connect firing lead wire to blasting machine and fire charge(s). 

(t) After firing, remove lead wires from blasting machine and twist 

the end to short them. 

(g) Arrange a dummy test circuit, essentially the same as the actual 

blasting circuit except that a No. 47 radio pilot lamp of known 

good quality inserted in place of the blasting cap shall be used 

without applying electric current to the circuit. Any glow is 

evidence of the presence of a possibly dangerous amount of RF 

energy, and blasting operations in such areas must be performed 

with nonelectric blasting caps and safety fuse. 

(h) The Dupont Blaster's Multimeter, Model 101 may be substituted 

for the No. 47 radio pilot lamp when testing for extraneous 

electricity, but .will:not _d.e.t.ect RF energy. 

Blasting or demolition shall not be conducted during an electrical storm 

or when a storm is approaching. All operations shall be suspended, cap 
wires shall be short-circuited and all personnel must be removed from the 

demolition area to a safe location when an electrical storm approaches. 
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(6) Prior to making connections to the blasting machine, the firing circuit 

shall be tested. The individual assigned to make the connection shall not 

complete the circuit at the blasting machine or at the panel, nor shall he 

give the signal for detonation until he is satisfied that all persons in the 

vicinity are in a safe place. When used, the blasting machine or its 

actuating device shall be in the individual's possession at all times. When 

the individual uses a panel, the switch must be locked in the open position 

until ready and the single key plug must be in his possession. 

(8) Electric blasting caps must be in closed metal boxes when being 

transported by vehicles equipped with two-way radios and also when in 

areas where extraneous electricity is known to be present or is suspected 

of being present. 

d. 

Although electrical blasting caps are the preferred method of 

initiation, safety fuses may be used in the detonation of explosives 

and ammunition when enhanced safety and efficiency will result. 

Safety fuses, when used, must be tested for burning rate at the 

beginning of each day's operation and whenever a new coil is 

used. Sufficient length of fuse shall be used to allow personnel to 

retire to a safe distance, but under no circumstances should a 

length be less than three feet or have less than a 120 second 

burning time. Crimping of a fuse which is too large in diameter 

to enter the blasting cap without forcing shall not be used. 

Before igniting the safety fuse, all personnel, except the supervisor 

and not more than one assistant, shall retire to the personnel 

protective shelter or be evacuated from the demolition area. 

When using blasting caps involving the electric or non-electric 

system of destruction, theexplosives end of the blasting cap shall 

always be pointed away from the body. 

14. Detonation of Ammunition 

a. 

April 17, 1m 
Revision: B 

Ammunition or explosives to be destroyed by detonation should be detonated in 

a pit not less than four feet deep and covered with not less than two feet of 

earth. The components should be placed in intimate contact on top of the item 
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Document: SUBPART X 
Submittal: Draft 

b. 

to be detonated and held in place by earth packed over the demolition blocks. 

Where space permits, and the demolition area is remotely located from inhabited -

buildings, boundaries, work areas, and storage areas, detonation of shells and 

explosives may be accomplished without the aid of a pit. In either event, 

however, the total quantity to be destroyed at one time, dependent on local 

conditions, should be established by trial methods to assure that adjacent and 

nearby structures and personnel are safe from the blast effect or missiles resulting 

from the explosion. This procedure should be used for the destruction of 

fragmentation grenades, HE projectiles, mines, photo flash munitions, mortar 

shells, bombs, and HE rocket heads which have been separated from motors. 

Rocket motors containing solid propellants should not be destroyed by 

detonation. 

After each detonation, a search shall be made of the surrounding area for 

unexploded material and items. Items or material such as lumps of explosives or 

unfused ammunition may be picked up and prepared for the next detonation. 

Fused ammunition or items which may have internally damaged components 

should be detonated in place unless the item can be safely handled by using 

mechanical retrievers providing protection to personnel. 

c. In case of misfires, personnel shall not return to the point of detonation 

for at least 30 minutes after which not more than two qualified personnel 

shall be permitted to examine the misfire. 

15. Operation· of Motor Vehicles 

a. 

b. 

c. 

April 17, 1992 
Revision: B 

During loading and unloading of munitions, the brakes must be set. In addition, 

when on a grade at least one wheel must be chocked. 

Trucks containing ammunition · or explosives should not be refueled witliiil­

magazines or explosives areas of AMC installations, including refueling from 

inobile units. A central station located outside the restricted area should be used. 

No person shall be allowed to ride in or on the truck body or van of a motor 

vehicle transporting ammunition or explosives except in cases involving limited 

quantities of small arms, ammunition with non-explosive bullets. In the latter 

case, the small arms ammunition must be in closed containers which are properly 
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d. 

secured in the truck body and sets shall be provided for personnel, restricted in 

number to the minimum required. 

No explosives shall be loaded or unloaded from motor vehicles while their motors 

are running. Motors may be kept running when required to provide power to 

vehicle accessories such as mechanical handling equipment used in the loading 

and unloading of the vehicle, provided: 

(1) The accessory is an integral part of the vehicle 

(2) The exhaust gases from the motor are emitted at least six feet from the 

point at which the loading ·operations are conducted and are directed 

away from this point 

(3) The exhaust pipe is equipped with a spark arrestor 

16. Inspection· of Vehicles 

a. 

b. 

All vehicles used to transport ammunition and/or explosives will be inspected 

monthly by D/QA using DD Form 626. 

Government owned motor vehicles used for transportation of hazardous materials 

shall be inspected at frequent intervals by a competent person to see that 

mechanical conditions and safety devices are in good working order and that oil 

and motor pans under engines ar clean. Daily inspection shall be made by 

operators to determine that: 

(1) Fire extinguishers are serviceable 

(2) Electric wiring is in good condition and properly attached 

~3) . Fuel tank and piping are secure and not leaning 

(4) Brakes; steering, and other equipment are in good condition 
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(5) The exhaust system is not exposed to accumulation of grease, oil, gasoline, 

or other fuels, and has _ ample clearance from fuel lines and other 

combustible materials 

17. Government motor vehicles involved only in on-post shipments shall be equipped, as a minimum, 

with one Class 10-BC rated portable fire extinguisher mounted outside the cab on the driver's 

side of the vehicle. 

D-8a(S)(c) General Safety SOPs For Open Burnin,: Operations 

This section provides only a summary of the general burning requirements, and the open safety of 

out-loaded HE projectiles. Other general safety precautions for the handling of pyrotechnics and 

propellants are the same as those for handling explosives described in the previous section, D-6.2. 

1. Servicing of Destruction Site 

a. 

b. 

C. 

Trucks transporting explosive material to burning grounds shall meet all safety 

requirements. No more than two people shall ride in the cab. 

Upon arriving at a burning or demolition ground, trucks may distribute explosives 

containers or explosive items to be destroyed (treated) at sites where destruction 

is to take place. As soon as all items have been removed, trucks shall be 

withdrawn from the burning or demolition area to a safe location until destruction 

is completed~ Containers of explosives shall not be opened until the truck has 

been withdrawn. 

Containers of explosives or ammunition items to be destroyed at the destruction 

site shall be spotted and opened at least 10 feet from each other and from 

explosives material previously laid for destruction to prevent rapid transmission 
---: , ____ -;_ -- of--4ire-in--event-'--8f-premature ignition.-c - -

d. 

April 17, 1992 
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Empty containers shall be closed and moved a sufficient distance away to prevent 

charring or damage during burning of the explosives. Empty containers may be 

picked up by truck on the return trip after delivery of the next quantity to be 

destroyed. 
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e. When materials being processed at destruction sites are to be handled by gasoline 

or diesel powered forklift truck, all safety and operational requirements will be 

observed. All such material handled will be properly packaged and must not be 

contaminated with explosives. 

2. General Burning Requirements 

a. 

b. 

C. 

April 17, 1992 
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Except in specific cases, such as Explosive D loaded projectiles, ammunition and 

explosives shall not be burned in containers. 

Bulk initiating explosives and others used predominantly in detonator and photo­

flash compositions shall be destroyed by detonation except that small quantities 

(not exceeding 28 grams) may be decomposed chemically. 

Loose explosives, other than initiating explosives, may be burned in beds not more 

than three inches deep. Wet explosives may require a thick bed of readily 

combustible material such as excelsior underneath and beyond to assure that the 

explosives will be consumed once the materials are ignited. From the end of the 

layer of explosives the combustible material should be extended in a train to serve 

as the ignition point. If an ignition train of combustible material leading to the 

explosives is used , it must be arranged so that both it and the explosives burn into 

the wind. The combustible train of explosive, if ignited directly, must be ignited 

by a safety fuze of a length which will permit personnel to withdraw safely to the 

protective shelter. In some cases, it may be necessary to tie two or more squibs 

together to assure ignition of the combustible train. When a misfire occurs, 

personnel shall not return to the point of initiation for at least 30 minutes. Not 

more than two qualified persons shall be permitted to examine the misfire. 

(1) · Loose, dry explosive may be burned without being placed on combustible 

material if- burning will be complete and the burning does not become 

unduly contaminated. The ground must be decontaminated as frequently 

as is necessary for the safety of personnel and operations. 

(2) Wet explosives shall not be burned without first preparing a bed of 
nonexplosive combustible material upon which the explosives are placed 

to assure complete burning. It is necessary to burn ROX wet to prevent 

detonation. 
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(3) Dry grass, leaves, and other extraneous combustible material in amounts 

sufficient to spread fire shall be removed within a radius of 200 feet from 

the point of destruction. 

3. Burning Out-Loaded HE Projectiles 

a. 

b. 

c. 

D-8b 

TNT, Explosive D, Composition B, pentolite, and other explosives filler in open 

projectiles may be burned out when destruction by detonation or washing out and 

burning the explosive filler separately is impracticable. Projectiles that are burned 

out are done in burning trays. 

Projectiles to be burned out should be placed on their sides and arranged in 

groups of not more than six projectiles, with all open ends facing in one direction. 

Open ends of projectiles should not be pointed into the wind. 

Combustible material such as excelsior or scrap lumber should be used to ignite 

the explosive filler. Oil-soaked waste may also be used; however, it shall not be 

placed in the interior of the fuze activities. use of oil or wood treated 

pentachlorophenol (PCP is prohibited, unless specifically authorized by 

Commander, AMC, ATTN: AMCSF. 

WASTE CHARACTERISTICS [# CFR 264.(j()l(a)(l ). 264.(j()J (b)(l ). 

264.(j()l{c)(l )1 

A description of the· waste residue from OB/OD operations is presented in Section C-1. Any 

generated ash shall be removed from the burning trays and/or from the detonation pits and placed 

in DOT 17H drums. Upon placing the ash in such drums, the drums shall be labeled as containing 

hazardous waste and the date which the ash was placed in the container will be clearly marked. The 

drums will be kept closed at all times except for when waste is being added to or removed from the 

-- ---__ drums-·--After=..burning/detonatio~operations- are-eompleted,- the drums-will be'" transported to the· 

container storage building (Building 307). The drums shall be handled in accordance with 40 CFR 

264 Subpart. I for management of containers. 
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D-8c DEMONSTRATION OF EFFECTIVENESS OF TREATMENT[4" CFR 
270.23(d)] 

Hazardous materials are being treated at SEAD to remove the hazardous characteristics of reactivity. 

After open burning or open detonation ash/residue is collected, as discussed in Section C, and a 

determination is made if the materials are still reactive. If the materials are not reactive a further 

determination is made in regards to its toxicity (!'CLP testing). 

The U.S. Army considers OD and OB treatment of reactive materials as the safest and most 

expeditious method of treatment for ordinance. However, due to the inherent and obvious safety 

issues regarding sampling such an event little information is currently available to evaluate treatment 

effectiveness. 

Nonetheless, the Army has initiated a program which is attempting to develop testing procedure that 

could be used in the future to determine treatment effectiveness. This report entitled "Consolidated 

Report on the Test Program for the Identification and Characterization of Products and Residues 

from the Open Burning/Open Detonation of Munitions," U.S. Army Armament Munitions Chemical 

Command, Rock Island, IL (1987) is currently unavailable but has been requested. This report will 

described the results of a program intended to determine the best technique to measure treatment 

effectiveness, it will not describe the actual treatment effectiveness of OB/OD operations. This will 

apparently be a follow-up program. 

The results from this program will be given to the EPA when thley become available. See Section 

D-8c. 

D-8d ENVIRONMENTALPERFORMANCESfANDARDS [40 CFR264.601and 602] 

At a minimum §270.23(b) requires the facility owner to demonstrate that the performance standard, 

described in §264.601,is not violated by facility operations. This may be demonstrated by conducting 

an environmental assessment of- hydrology, geology- and meteorology. The results of this 

environmental assessment are presented in Sections D-8d(l) through (4). Based on the assessment 

performed, SEAD must develop and maintain performance standards for the OB/OD facility. 

The environmental performance · standard requires the facility owner to prevent the release and· 

migration of waste constituents to environmental media (groundwater, subsurface, surface water, 

wetland, soil and air) to the extent necessary to ensure protection of human health and the 
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environment. This section includes the performance standard elements, listed in §264.601,that must 

be considered to determine if the facility is in compliance. 

D-8d(l) Protection of Groundwater and Subsurface Environment [40 CFR 264.601(a)] 

D-8d(l)(a) Waste Ouantity and Characteristics 

Because of the nature of OB/OD processes, there is relatively little waste remaining in the unit after 

the thermal treatment processes are completed; Any ash/residue remaining in the burn tray of the 

OB operation is removed from the unit after the bum is completed. The extent of residual 

constituents in environmental media is the subject of ongoing investigations at the OB/OD facility 

(CERCLA Remedial Investigation (RI/FS) and RCRA Facility Investigation (RPI), respectively). 

The waste residues associated with OB/OD thermal treatment operations are ash/residue from the 

OB treatment process (there is no residual from the OD operation). PEPs to be treated are 

characterized as described in Section C. SEAD is in the process of characterizing ash/residue from 

the OB operation (refer to Section C). 

D-8d(l)(b) Geology and Hydrogeolgoy 

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock terraces 

mantled by glacial till. As part of the Appalachian Plateau, the region is underlain by a tectonically 

undisturbed sequence of Paleozoic rocks consisting of shales, sandstones, conglomerates, limestones 

and dolostones. Figure D-2 shows the regional geology of Seneca County. In the vicinity of SEAD, 

monoclinal black shale of the Devonian age (385 million years bp), Hamilton group, dip shallowly to 

the south, 35 feet per mile, and show little evidence of tectonic disturbance, by folding or faulting. 

Locally, the shale is a soft, grey, fissile,highly jointed upper member of the Hamilton Group. Figure 

D-3, Bedrock Stratigrap~y. is a stratigraphic section of Paleozoic rocks of Central New York. The 

. shale-- contains• -interbeds=ot~Galcareous---shale- and- limestone: · Toe- shale · is extensively jointed · or 

fractured at the contact with overlying tills. Joint spacings are 1 inch to 4 feet in surface exposures. 

Prominent joint directions are N 60° E, N 30° W, and N 20° E, with the joints being primarily 

vertical. Corings performed on the upper 5 to 8 feet of the bedrock revealed low Rock Quality 

Designations (RQDs), i.e., <5% with almost 100% recovery. This information indicates that at the 

glacial till/shale interface, the rock is highly fractured but has not weathered to the point of being 

unrecoverable. Much of the fracturing in the underlying bedrock may be attributed to the glacial 

event, coupled with regional stresses. The shale has been relatively unaffected by tectonic events to 
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the south and east. Bedding dips to the south at approximately 35 feet per mile. The upper 3 feet 

to more than 5 feet of shale is highly fractured, probably as a result of glaciation and normal erosion. 

RQDs for core samples from the upper 5-8 feet of shale were generally less than 5%, the highest 

being 37%. The tectonically undisturbed nature of the shales in this area reduces the potential of 

vertical migration of shallow groundwater into deeper (> 100 feet) aquifers, as there is no evidence 

of major structures. 

Pleistocene age (Wisconsinan event, 20,000 bp) glacial till deposits overlie bedrock shales. Figure 

D-4, Physiographic Map of Seneca County, presents an overview of the subsurface soils in the area. 

The site is shown on Figure D-4 as lying on the western edge of a large glacial till plain between 

Seneca Lake and Cayuga Lake. The till matrix, the result of glaciation, varies locally but generally 

consists of horizons of unsorted silt, clay, sand, and gravel. The till would be expected to have a high 

percentage of clay, as they were derived from the underlying shales. Thicknesses of the glacial till 

deposits on SEAD ranges from 1 to 15 feet. 

Darien silt-loam soils, 0 to 18 inches thick, have developed over Wisconsinan age glacial tills. These 

soils are developed on glacial till where they overlie the shale. In general, the topographic relief 

associated with these soils is 3-8 % . Figure D-5 presents the U.S. Department of Agriculture General 

Soil map for Seneca County. Figure D-6 presents the soil map for the area surrounding the OB/OD 

grounds. 

The soil is silty clay loam developed over glacial tills. This soil has such poor percolation 

characteristics that the original bum pads had to be built up because it was difficult to maintain the 

bum due to the wet soils. As a result, the bum pads were constructed of crushed shale, from SEAD 

quarries, and form the topographic highs on the site (refer to Figure B-2). Berms around the pads 

are composed of soil and till pushed up around the pads. The glacial till has a variable composition 

ranging from clay to sandy gravel. 

Table D-1 presents average background concentrations for arsenic, barium, cadmium, chromium, 

mercury, lead and selenium in shale, sandstone, limestone, soil and sediment of the Great Lakes. The 

table shows shales to contain from 2 to more than 10 times the heavy metals concentration of other 

sedimentary rocks. This is due to the cation complexing capacity of the clays that make up the shales. 

Regionally, four distinct hydrologic units have been identified within Seneca County. These include 

two distinct shale formations, a series of limestone units and unconsolidated Pleistocene glacial 

sediments. Overall, the groundwater in the county is very hard, and therefore, the quality is minimally 

acceptable for use as potable water. 
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A substantial amount of information concerning the hydrogeology in the area has been compiled by 

the state of New York (Mozola, A.J., 1951). This report has been reviewed to better understand the 

hydrogeology of the area surrounding SEAD. Geologic cross-sections from Seneca Lake and Cayuga 

Lake have been constructed by the state of New York (Mozola, A.J., 1951) and are presented in 

Figure D-7. This information suggests that a groundwater divide exists approximately half way 

between the two finger lakes. SEAD is located on the western slope of this divide and therefore the 

regional surficial groundwater would be expected to flow westward toward Seneca Lake. Southerly 

flow would likely be blocked by the Valley Heads Moraine. The data from the report indicate that 

within a 4-mile radius of the site, a total of 32 wells exist for which information has been obtained. 

This information includes (1) the depth and the diameter of wells; (2) ·the individual well's yield; and 

(3) the geological strata the well was drilled through. Although this information is not up to date, 

these data are useful in providing an understanding and characterization of the aquifer(s) present. 

A review of this information indicates that 3 geologic strata have been used to provide water for both 

domestic and agricultural purposes. These include: 1) a bedrock aquifer, which in this area is 

predominantly shale; 2) an overburden aquifer, which includes Pleistocene sediments · (glacial till); and 

3) deep beds of limestone. The occurrence of limestone is considered to be unusual for this area and 

is more commonplace to the north. As of 1957, 25 wells obtained water from the shale aquifer, 6 

wells tapped the overburden aquifer, and 1 used the deep limestone as a source of water. 

For the 6 wells which utilized groundwater extracted from the overburden, the average yield is 

approximately 7.5 gpm. The average depth of these wells iss 36 feet. The geologic material which 

comprised the aquifer is generally Pleistocene till, with the exception of one well located to the 

northeast of the site. This well had penetrated an outwash sand and gravel deposit. The yields from 

these overburden wells range from 4 to 15 gpm. The well located in the outwash sand and gravel 

deposit, drilled to 60 feet, yielded only 5 gpm. A 20-foot hand dug well, located southeasterly from 

the outwash well, yielded 10 gpm. 

The information reviewed indicates that the upper portions of the shale formation would be expected 

to yield small supplies of water, adequate for domestic use. For mid-Devonian shales such as those 

·of-Hamilton· group, the -obtained- yields, (i-;-e.,--less-than - 1-5-=cgpm)~-ate consistent with what would be 

expected for shales (LaSala, 1968). The deeper portions of the shale formation, (at depths greater 

than 235 feet) have ·provided yields up to 150 gpm. These high yields may be due to the presence 

of limestone cavities at depth. The solutioning of limestone joints can cause the formation of _ 

elongated cavities. In general, as the depth of penetration into the shale is increased, beyond > 100 

feet, the yields become less, unless a limestone cavity is intercepted. A limestone cavity was noted 

in one well log at approximately 610 feet. This well, drilled to a final depth of 787 feet, yielded 

approximately 150 gpm. It appears that the yields in the upper 100 feet almost doubled those 
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measured at depths below 100 feet. This is consistent with what would be expected, i.e. ,as the depth 

of penetration is increased, the fracturing in the shale is decreased, making less water available. 

As mentioned previously, in the deep portions of the shale, limestone cavities are encountered which 

provide substantial quantities of water. This source of water is considered to comprise a separate 

source of groundwater for the area. · Very few wells in the region adjacent to SEAD utilize the 

limestone as a source of water, which may be due to the drilling depths required to intercept this 

water. 

Approximately 95 percent of the wells are used for domestic or farm supply and the average water 

withdrawal rate from the wells is around 500 gallons/day (0.35 gpm) (Mozola, A.J ., 1951). About five 

percent of the wells in the county are used for commercial, industrial , or municipal purposes. Seneca 

Falls and Waterloo, the two largest communities in the county, are in the hydrogeologic region which 

is most favorable for the development of a groundwater supply. However, because the hardness of 

the groundwater is objectionable to the industrial and commercial establishments operating within the. 

villages, both villages utilize surface water as their municipal supplies. The villages of Ovid and 

Interlaken, both of which are without substantial industrial establishments, utilize ground water as 

their public water supplies. Ovid obtains its supply from two shallow gravel-packed wells, and 

Interlaken is served by a developed seepage-spring area. Regionally, the phreatic aquifer of the 

unconsolidated surficial glacial deposits of the region would be expected to flow in a direction 

consistent with the ground surface elevations. 

As many as three aquifers exist in the OB/OD area, a shallow unconfined aquifer in the glacial till, 

the fractured shale immediately below the till, and a deep aquifer in the underlying competent shales 

and limestone. The hydraulic gradients of the shallow, unconfined aquifers tends to mirror surface 

topography, with measured hydraulic conductivities at the higher velocity end of the typical range for 

glacial tills. Figure D-8 shows a hydrogeologic cross-section of the OB area and illustrates probable 

percolation and groundwater flow directions. The location of the cross-section C-C is shown on 

Figure D-9. Hydraulic characteristics of the deep, confined, bedrock aquifers are not fully 

understood; however, recharge is assumed to be from the north along bedding plane partings. 

Because of the current lack of exploration data, no accurate hydrogeologic cross-section could be 

prepared for the OD facility, however, it is reasonable to assume it is identical with the OB area. 

All previous studies at the OB/OD site have focused on groundwater from the unconfined till. This 

has assumed that any groundwater in the till and the underlying fractured/weathered shales is 

essentially the same aquifer. The water table for the shallow aquifer is 3-6 feet deep, with the shale-

April 17, 1m 
Revision: B 

Page D-19 
V:\Envir\Seneca\SubpanX April 17, 1m 



Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBPART X 
Submittal: Draft 

till contact being 3 to 15 feet below the ground surface. Recharge to these shallow aquifers is via 

percolation associated with local precipitation (approximately 30 in/yr). 

On-site hydraulic conductivity determinations were performed by Metcalf and Eddy (1989) on the last 

ten newly installed monitoring wells (MW-8 through MW-17: refer to Figure D-9). The data were 

analyzed according to a procedure described by Hvorslev (1951). The average hydraulic conductivity 

of the ten determinations was 5.0x.10·1 ft/day (l.8x10"" cm/sec). The hydraulic conductivities ranged 

from 2.02 x 10·2 ft/day (7.06x10-6cm/sec) to l.47ft/day (5.19x10°"cm/sec). These hydraulic conductivity 

measurements were within an order of magnitude agreement with previous results by O'Brien and 

Gere (1984). O'Brien and Gere determined the average hydraulic conductivity of the till material 

to be approximately 2.8xt0·1 ft/day (9.9xl0"5cm/sec). A comparison of the measured values with the 

typical range of hydraulic conductivities indicates that the glacial till at the site exists along the more 

permeable end of typical glacial till values. Soils were collected during the 1984 Army Environmental 

Hygiene Agency (AEHA) Phase IV investigation of the open buring pads. Boreholes were sampled 

to characterize the permeability of the pads. Soil permeabilities were measured by recompacting the 

soil in a mold to 95% standard proctor density. The average permeability for five measurements was 
l .0lxt0·3 ft/day (3.56xt0·1 cm/sec). The typical range of glacial tills described by Freeze and Cherry 

(1979) is between 3xt0·1 ft/day (lxlO"" cm/sec) and 3xt0·1 ft/day (lxt0·10 cm/sec). 

Hydrogeologic data for the wells are summarized in Table D-2. Based on these data, interpreted 

groundwater contours are shown on Figure D-9. Local groundwater flow is to the east and northeast 

of the OB/OD facility toward Reeder Creek. 

The groundwater at the Seneca OB/OD facility has been classified by NYSDEC as GA. The best 

usage of class GA waters is as a source of potable water supply. Class GA waters are fresh 

groundwaters found in the saturated zone of unconsolidated deposits and consolidated rock or 

bedrock. 

D-8d(l)(c) Land Use 

The Seneca Army Depot (SEAD) is situated between Seneca Lake and Cayuga Lake and 

encompasses portions of Romulus Township and Varick Township. Land use in this region of New 

York is largely agricultural, with some forestry and public land (school, recreational and state parks). 

The most recent land use report is that issued by Cornell University. This report classifies, in further 

detail, land uses and environments of this region (Cornell 1967). Agricultural land use is categorized 

as inactive and active use. Inactive agricultural land consists of land committed to eventual forest 
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regeneration, land waiting to be developed, or land presently under construction. Active agricultural 

I and surrounding SEAD consists of large! y cropland and cropland pasture. The U.S. Geologic Survey 

(USGS) quadrangle maps for the Towns of Ovid and Dresden, New York (1970), New York State 

Department of Transportation (DOT) quadrangles for Romulus, New York (1978) and Geneva 

South, New York (1978) does not indicate land designated for dairy production. 

The SEAD is a government-owned installation under the jurisdiction of the U.S. Army Material 

Command (AMC). SEAD lies immediately west of the village of Romulus, NY (refer to Figure B-2), 

12 miles south of the villages of Waterloo and Seneca Falls, and 2.5 miles north of the village of 

Ovid, NY (refer to Figure B-2). The nearest major cities are Rochester, NY and Syracuse, NY 

located 60 miles northwest and northeast, respectively. The total area of SEAD is 10,587 acres, of 

which 8,382 are designated storage areas for ammunition, storage and warehouse, and open storage 

and warehouse. On-post family housing is in two parcels, a 54-acre development adjacent to Route 

96 and another 69 acres situated along Seneca Lake. Additionally, troop housing is available for 270 

enlisted men (Buildings 703, 704, and 708). Bachelor officer quarters are located in Building 702, 

which is designated for 18 men. Other land uses include Administration, Community Services and 

an airfield. SEAD has a swimming pool at the north end of the facility, along with tennis courts, a 

gymnasium, and a sports field complex. Picnic and playground areas are found on the installation at 

Hancock Park, the Lake Area and the Family Housing Area. There is also a skeet and trap range 

at the field. There are no recreational facilities located within 1,000 feet of the OB/OD facility. 

The OB/OD facility is situated in the northwest comer of SEAD. The closest SEAD property 

boundary is approximately 3,000 feet from the OB/OD facility. Land use adjacent to and off-site of 

the northwestern comer of SEAD is sparse residential areas with some farmland (refer to Figure 

D-10). 

Forestland adjacent to SEAD is primarily forestland under regeneration with sporadic occurrence of 

mature forestry. Public and semi-public land use surrounding and within the vicinity of SEAD is 

Sampson State Park, Willard Psychiatric Center, and Central School (at the Town of Romulus). 

- - --- ampson State Park entails approximately 1,853 acres of land and includes a boat ramp on Seneca 
Lake. 

Historically, Varick and Romulus Townships within Seneca County has developed as an agricultural . 

center supporting a rural populatfon. However, increased population occurred in 1941 due to the 

opening of SEAD. Population has progressed since then largely due to the increased emphasis on 

promoting tourism and recreation in this area. Records provided by the Town of Varick show 

approximately 15 residences adjacent to the northwestern border of SEAD which are within 4,000 
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feet of the OB/OD facility. These residences all obtain drinking water from private water wells. 

Detailed information regarding the construction of these wells was not available. 

D-8d(l)(d) Existine Groundwater Quality 

The following reports have provided data for the development of this preliminary environmental 

assessment. including: 

1. Installation Assessment of Seneca Army Depot. Report No. 157, AMXTH-IR-A-157. January 

1980; Conducted by the U.S. Army Toxic and Hazardous Materials Agency (USATHMA) 

2. Phase 2. Hazardous Waste Management Special Study: No. 39-26-0147-83, US Army Material 

Development and Readiness Command (DARCOM) Open-Burning/Open Detonation Grounds 

Evaluation, 1983 

3. O'Brien and Gere Engineers. Burning Pads B and H Closure. 1985 

4. Phase 4 Evaluation of the Opening Burning/Open Detonation Grounds. Investigation of Soil 

Contamination. 1984; Conducted by the US Army Environmental Hygiene Agency (USAEHA) 

5. Evaluation of Solid Waste Management Units, Seneca Army Depot. Interim Final Report, 

Groundwater Contamination Survey No. 38-26-0868-88, 1988; Conducted by USAEHA. 

6. Metcalf & Eddy, Criteria Development Report for Closure of Nine Burning Pads, 1989. 

7. Phase 5, Hazardous Waste Study No. 37-26-0593-86. Summary of AMC Open-Burning/Open- · 

Detonation Grounds Evaluation; March 1981-March 1985. 

8. Closure of Open-Burning/Open Detonation· Grounds Burning Pads, Seneca Army Depot 

- Hazardous- Waste- Study No. 37-26-0'T,78-86f ~ -January-=1986.- Conducted by AEHA. 

The US Army Toxic and Hazardous Materials Agency (USA THAMA) conducted an evaluation of 

the Seneca Army Depot beginning in May 1979. This Initial Installation Assessment of the Seneca . 

Army Depot was "to assess the environmental quality of Seneca Army Depot (SEAD) with regard 

to the use, storage,· treatment, and disposal of toxic and hazardous materials." It was to "define any 

conditions which may· adversely affect (human) health and welfare or result in environmental 

degradation." Following a review of existing documents and site investigations of potential areas of 
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concern (AOC) this study concluded: (1) geological conditions are such that chemical constituents 

of concern, if present, could migrate in surface or subsurface waters and (2) the OB/OD facility 

environmental media potentially contain chemical constituents, such as heavy metals and explosives. 

The USA THAMA Report No. AMXTH-IR-A-157 recommends additional investigations to determine 

if chemical constituent migration exists. 

Subsequent to the SEAD assessment conducted by USA THAMA, a four phased DARCOM Open 

Burning/ Open Detonation Ground Evaluation was begun in 1981. Seven groundwater monitoring 

wells (MW-1 through MW-7) were installed in 1981. Six monitoring wells were installed along the 

perimeter of the OB/OD facility. One well, MW-1, was located between the OD area and the OB 

area. The wells were screened in the glacial till at, or just above, the till-shale (bedrock) contact. 

Groundwater monitoring began in January 1982. Metals and explosives were analyzed quarterly 

during 1982. No EP toxic metals or explosives were detected in the 27 samples analyzed in that first 

year. 

However, during 1982 wells MW-1 and MW-7 exceeded the New York State groundwater standard 

for iron on three occasions and wells MW-5, 6, and 7 exceeded manganese standards. Presumably, 

because of early high values, these elements, plus fluoride and nitrogen, were analyzed a total of 65 

times through 1987. Table D-3 summarizes groundwater monitoring data from the 7 wells during the 

period of 1982 through 1987. Included in this extended monitoring were pH, TOC, pesticides, 

specific conductivity, and TOX. The pH was slightly acidic to moderately basic over the monitoring 

period. MW-1 registered both the most acidic and most basic values. Monitoring of these original 

wells continued on an annual basis through 1987 for explosives, metals, TOC, TOX, pH, pesticides, 

nitrates, and specific conductivity. These results are summarized in USAEHA Groundwater 

Contamination Survey No. 38-26-0868-88, Interim Final Report on the Evaluation of Solid Waste 

Management Units (SWMU), Seneca Army Depot. 

The Phase II study (No. 39-26-0147-83) was performed in 1982 in order to characterize the 

environmental hazards associated with the Open Burn area. This study concentrated on attempting 

to determine total explosive and metal content in soils and residues. This program was to determine 

if the OB area soils and residues were hazardous wastes, based on Extraction Procedure (EP) 

Toxicity. The study is based on 24 soil samples collected from 0-o inches, from Burn Pads B through 

H. Pads A and J were not sampled. Pad B was found to contain Ba (to 508 ppm) in excess of the . 

EP Toxicity standard for Ba (100 ppm). Pad H exceeded the standard for lead (24.6 ppm, standard 

5 ppm). Pad F had one soil sample containing 9,270 ppm (0.9%) 2,4,6-TNT. These data are 

summarized in Table D-4). 
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The Phase II report concluded that the areas were not hazardous by characteristic EP Toxicity for 

heavy metals, although two of three samples from pad B exceeded the barium standard and two of 

the three pad H samples exceeded Pb standards. This study recommended that no additional studies 

be conducted. 

Based on the data from the Phase II investigation, O'Brien & Gere Engineers, Inc. were contracted 

in 1984 to review previous studies and recommend procedures for the environmentally sound closure 

of Burning Pads B and H, following RCRA guidelines. The Phase II report had identified only pads 

B and H as having soil concentrations in excess of allowable EP Toxicity Limits. The report was 

prepared under Contract DAC87-84-C-0077, dated November 1984. The report was based on 

analytical data from previous studies and a magnetics survey of the two pads. The magnetics survey 

indicated high anomalies at the pad berms. Pad B has moderate magnetic anomalies in the northwest 

berms and in the southern berms. Pad H has a magnetic anomaly extending from the pad to the 

south. O'Brien and Gere recommended closure of pads B and H by soil excavation, on-site 

treatment, and disposal of treated soil to an off-site TSDF landfill. The excavated areas at pads B 

and H were to be capped. There were no recommendations made regarding the remaining seven 

pads, as these were not included in this study. 

During 1984, in a study nearly coincident with the O'Brien and Gere study, the U.S. Army 

Environmental Hygiene Agency conducted an additional investigation of the soils at Burn Pads B, 

F, and H (Phase 4 Evaluation, Hazardous Waste Study No. 37-26--0479-85, USAEHA). Presumably, 

pad F was included for further investigation along with pads B and H due to the high concentration 

of 2,4,6-TNT, (0.9%), obtained in one sample, as previously mentioned. The study confirmed the 

presence of EP Toxic heavy metals and explosives and determined the vertical and horizontal extent 

of these constituents. A total of 47 samples were collected from the pads, berms, and adjoining soils 

and drainage areas. A total of eight soil borings were completed in the three pads for a total of 41 

feet of borings. Three borings were completed in pad F, two borings in pad B, and three borings in 

pad H. In addition, four borings were completed in areas adjacent to pads B, H, and F. Two borings 

were performed adjacent to pad H, one adjacent to pad F, and one adjacent to pad B. Three 

· composite berm samples were collected frem--eaeh- pad--.-=-There are three berms per pad yielding a 

total of nine composite samples. Additionally, three ditch sediment samples were collected. 

Phase IV soil data are summarized on Table D-5. Sample locations and data results from the Phase 

IV program are summarized in Figures D-11, -12 and -13, respectively. Soils at pad B were found 

to contain Pb (101 ppm) and Ba (424 ppm) values in excess of the EP Toxicity limits of 5 ppm and 

100 ppm. Pad F has one soil sample (Pb 10.7 ppm) exceeding the standards for lead (5 ppm). Pad 

H had one sample (Pb, 5.64 ppm) which exceeded lead standards and detected small amounts of 2,6-
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ONT and 2,4-DNT. Borehole water samples contained lead concentrations up to 112 ppb at pad F 

which exceed the 25 ppb New York State groundwater standards for lead. The data are summarized 

in Table D-6. Near pad B ten approximately ten intact 50 mm tracer bullets were removed during 

the boring operations (all borings were done with remote boring equipment). 

A Phase V summary report (Hazardous Waste Study No. 37-26-0593-86) was prepared by AEHA in 

1985 which concluded that soil contamination at Pad B was significant, although a small number of 

samples at other pads exceeded limits/guidelines. Further, AEHA indicated that surface migration 

of contaminants due to runoff is not significant. THe primary constituents of concern was identified 

as lead and barium. 

Under RCRA guidelines, in 1989, Metcalf and Eddy Engineers (M&E) was contracted to evaluate 

previous studies, conduct further investigations as necessary, and develop a closure plan at the OB 

area. Their program included: (1) two types of geophysical surveys to safely locate monitoring wells: 

(2) auger and core drilling and well development of ten new monitoring wells and (3) sampling and 

analyses of groundwater from ten new wells and six of the seven existing wells (MW-7 is virtually dry). 

The report reviewed closure procedures made by O'Brien and Gere for in-place containment, and 

made recommendations for alterations to containment procedures (installation of an additional grout 

curtain to contain shallow groundwater). The M&E study conducted magnetic and EM geophysical 

surveys prior to siting monitoring wells. These data indicated that metallics were not generally 

dispersed from the pads with the exception of an area between pads D and E. Consequently, 

monitoring well MW-12 was not positioned in an advantageous location to determine if groundwater 

dispersal of contaminants had occurred at pad E. Monitoring wells at pads B and H were not 

positioned to evaluated the magnetic highs detected by O'Brien and Gere. 

During the installation of the ten additional monitoring wells, M&E collected soil samples for sieve 

analysis. The sieve analyses, performed in accordance with ASTM methods, characterized the till as 

poorly sorted sands with some silt and clay. Upper zones contained a greater percentage of material 

passing the 200- m~h sieve than those samples collected from the deeper zones. Core samples were 

collected from the upper fracture zones in the shale. The Rock Quality Designations (RQD) ranged 

from 0-37%. Vertical joints are oriented in one direction. Field observations suggest that this should 

be approximately N· 65° to 75° E. The current location of these core samples is unknown. 

The ten new monitoring wells were completed in holes offset from the original borings. These holes 

were completed 6 inches into the fractured shales, with screens set at the shale/till contact. The 

shallow water table is 3 to 5 feet below the surface. Hydraulic conductivity measurements ranged 
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from 0.02 to 1.47 feet per day. These conductivities are in general agreement for tabulated ranges 

in glacial tills and fractured shale. The hydraulic gradient is generally to the east. 

Following the development of the ten new wells and six of the seven previous wells (MW-7 was 

virtually dry), water well samples were collected for EP Toxicity metals and explosive analysis. The 

analytical results of groundwater sampling from wells MW-1 through -6 and MW-8 through -17 are 

presented on Table D-7. None of the new wells contained metals or explosives greater than New 

York groundwater standards. While several of the previous six wells had elevated metals, this was 

attributed to poor well development as evidenced by high water turbidity. None of the well samples 

were filtered prior to acidification. 

D-8d(l)(e) Potential for Contaminant Migration 

The previous section presented the current database for the site. This section integrates and 

interprets the previously presented information yielding a conceptual understanding or model which 

defines the current site conditions at the site. The conceptual site model for the OB/OD facility 

combines both site conditions and expected constituent behavior into a cohesive understanding of the 

site. The model was developed by evaluating the following: 

1. Physical site characteristics: Physical characteristics of environmental media and the effect these 

media may have on migration of chemical constituents. 

2. Environmental fate of constituents: Expected behavior of chemical constituents in environmental 

media based upon chemical properties of the constituents. 

Erosion, dissolution, degradation, and biodegradation allow constituents to disperse into the soils 

beneath, and downslope from, the pads and berms. Surficial erosion may have transported dissolved 

and suspended materials along drainage paths, potentially into surface waters (Reeder Creek) and 

off the site. Relatively level topography and indirect drainage paths with intermittent poor draining 

- ~ - -~ , areas decreases potential surface dispersion of constituents by erosion or surface water. Clay content 

of soil and underlying till will reduce percolation of surface water into the bedrock aquifers but will 

encourage run-off, particularly during large storm events such as thunderstorms. 

Activities associated with OB/OD · maintenance and construction, such as bulldozer and other earth 

moving, can increase the possibility of constituent dispersion. During a preliminary inspection of the 

site, metallic objects were observed in the OB/OD area, including some detonated ordnance. 

Chemical constituent concentrations in the OB berms may be the most significant area of 
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accumulation, as field evidence and previous reports suggest the OB pads were cleared by dozing 

ash/residual into the berms. The berms are potentially more permeable due to being disturbed by 

heavy equipment and digging activities by rodents. 

Because the possibility exists for dispersal during OB/OD processes, precautions are taken. Planning 

for OB/OD treatment includes consideration of environmental factors. This consideration tends to 

reduce the possibility of constituents leaving the treatment site. Requirements include OB/OD 

treatment only during low wind conditions and during times of no precipitation. Such restrictions 

reduce the risk of constituent dispersion during treatment operations via wind or surface erosion. 

Additionally, enclosed cages are used on the OB tray and formerly on the OB pads to minimize the 

risk of projectiles being ejected. The OB/OD area is policed after each treatment process is 

completed to recover unreacted material. This is collected and reacted in a subsequent treatment 

process. 

This section discusses the expected behavior of the chemical constituents of concern (PEPs and 

ash/residue) in environmental media. This assessment is based upon information acquired from the 

several studies performed by SEAD and described earlier. In addition, information has been 

incorporated. that identifies the chemical/physical properties of some of the primary PEPs treated at C. the SEAD OB/OD. 

The focus of previous investigations at this site has been upon two chemical groups. These are: 

• Explosives - HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7 tetrazocine), ROX (hexahydro-1,3,5-

trinitro-1,3,5-triazine), tetryl (n-methyl-2,4,6-trinitrophenylnitramine), TNT (1,3,5-trinitrotoluene), 

2,4-DNT (2,4-dinitrotoluene) 2,6-DNT (2,6-dinitrotoluene) 

• Heavy metals - (arsenic, barium, cadmium, chromium, mercury, lead, selenium and silver) 

Explosives 

Table D-8 presents certain chemical and physical properties of constituents. This serves as a basis 

for understanding the likely environmental fate of these organics in environmental media. The 

compounds identified in Table D-8 are considered to be semi-volatile. This is based upon the high 

molecular weights of these compounds and relatively low vapor pressures, typical of semi-volatile 

compounds. The most volatile of the five explosives being considered at this site is 2,6-dinitrotoluene 

(2,6 ONT), with a vapor pressure of 0.018 torr (24 ppm). Compared to benzene (considered volatile 

with a vapor pressure of 95.2 torr (125,000 ppm)), it is apparent that volatilization of this compound 
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is expected to be low, especially in soils which have a high clay content. Furthermore, soils with a 

high clay content generally have a high ratio of water filled to air filled porosity (>50%). 

Consequently, there is a small amount of air space through which vapor can migrate. Compounds 

such as RDX and HMX have relatively low vapor pressures and would essentially not volatilize 

through these soils. Therefore, volatilization of RDX and HMX are not expected to represent a 

significant environmental pathway. 

The potential for explosives to leach to the groundwater is a complicated consideration and is 

influenced by many factors such as solubility, cation exchange capacity (CEC), clay content and 

percolation rate. For this evaluation, solubility will be considered as the most representative 

parameter for leaching potential. Of the six explosives considered, the most soluble are di and 

trinitrotoluene. Their solubilities range from approximately 130 mg/I to 270 mg/I. These are similar 

to the solubilities of other organic hydrocarbons such as toluene (500 mg/I) or the xylenes (150 mg/I). 

This range of solubilities, 100 mg/I to 500 mg/1, is considered to represent a relatively moderate 

degree of leaching potential. Compounds which would represent a relatively high degree of 

leachibility, i.e., high solubility, are methylene chloride (30,000 mg/I), benzene (1,780 mg/I) and 

trichloroethylene (1,100 mg/I). The solubilities of HMX and RDX are approximately four times less 

than that for the di and trinitrotoluenes and therefore represent a smaller potential for leaching. 

A review of the melting points of these compounds indicates that these compounds are solids at room 

temperature and therefore would not migrate through soil as separate phases. Instead what would 

appear to be more likely, as precipitation interacts with these solid residues a small portion would 

dissolve or erode away. Complete leaching would require a long interaction period. 

Field studies have confirmed the long-term potential for leaching of explosives into the groundwater. 

A 1985 USA THAMA evaluation of the critical parameters affecting the migration of explosives 

through soils indicated that at a former propellant manufacturing facility, 2,4-DNT leached from 

affected soil (affected by smokeless powder) for over 35 years after cessation of operations. At 

another facility, leaching of 2,4-DNT into groundwater from a former OB facility has been 

__ _Jiocull!ented_ to occur for as long as H!_years after operations had been discontinued-. --

The adsorption of organic chemicals is a function of the chemical and the media with which it is in 

contact. The organic carbon adsorption coefficient, Koc, defines the ability of a chemical to adsorb 

onto the surface of organic carbon. The higher the Koc, the better the potential for the chemical to 

be adsorbed. Consequently, those chemicals with high Koc, will tend to remain bound to the soil to 

the extent that the soil contains organic (carbon) matter and/or clay. The compounds considered in 

this evaluation show adsorption coefficients ranging from approximately 100 to 500. The OB site 
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soils have been shown to possess a high percentage of fines including clay, thereby increasing the 

adsorption potential of these compounds to the soil. Table D-9 provides a basis for evaluating the 

relationship between mobility in the soil and Ka.,. For the range of Koc exhibited by the compounds 

considered here, i.e., 100-500, these compounds are considered to be intermediately mobile in clay 

soils. 

Environmental degradation of these explosives have been shown to occur by various investigators. 

The information available on this subject is substantial and beyond the scope of this assessment. 

However, MAIN has performed a review of the available information. This database shows that 

nitroaromatic and nitramine compounds are susceptible to environmental transformations. It is 

noteworthy that some of the byproducts of these transformations may be relatively persistent in the 

environment. 

Much of the available research has been conducted on the environmental transformation of TNT. 

Figure D-14 provides a summary of byproducts resulting from environmental degradation of TNT. 

Figure D-15 pr~ents byproducts from the breakdown of 2,4-DNT. The environmental fate of RDX 

is less defined. Figure D-16 provides an overview of the expected degradation pathways and the 

byproducts produced as a result of this degradation. Clearly, the number of byproducts which have 

been identified is diverse. Analytical methods have only recently been developed which are capable 

of accurately detecting these compounds. The widespread application of these analytical techniques 

are greatly limited by the availability of standards which are essential for the analyses. Responding 

to the need for accurate analytical procedures and recognizing that standards for every breakdown 

product is unavailable, USA THAMA has developed Method 8330. This method is intended for the 

analysis of explosive residues in water, soils and sediments. 

The behavior of heavy metals in soil is unlike organic compounds in many aspects. For example, 

volatilization of metals from soil is not considered a realistic mechanism for pollutant migration. 

Leaching of heavy metals from ·soil is controlled by numerous factors. Most importantly is its 

chemical form (base metal or cation) in the soil. The leaching of metals from soils is substantial if 

the metal exists as a soluble salt. The use of metallic salts has been identified as a component of 

such items as tracer ammunition, ignitor compositions, incendiary ammunition, flares, colored smoke 

and primer explosive compositions. In particular, barium nitrate, lead styphinate, lead azide, and 

mercury fulminate are likely heavy metal salts or complexes which were burned on the pads and could 

be burned on the trays. During the burning of these materials, a portion of these salts were likely 

oxidized to their metallic oxide forms . In general, metal oxides are considered less likely to leach 

metallic ions than metallic salts. Upon contact with surface water or precipitation, the heavy metals, 

either as metal oxides or unburned metal salts, can be solubilized, eventually leaching to the 
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groundwater. Heavy metals may also exist in the base metallic form as a component of the projectile 

itself. Bullets are composed mainly of lead, which may contain _ trace amounts of cadmium and 

selenium. Metals which exist in metallic form, i.e.,as bullets or projectiles, will tend to dissolve more 

slowly versus the metallic salts. 

The results of monitoring well (MW-1 to MW-17) sampling and borehole water sampling are 

presented previously in Tables D-3 and -6. The monitoring wells MW-1 to MW-7 contained no EP 

Toxicity metals in excess of EPA's MCLs or New York Drinking Water Standards when originally 

sampled. Wells MW-1 to MW-7 were originally sampled in 1982. During M&E's evaluation, drinking 

water standards were exceeded in MW-1 (Cr, Pb), MW-2 (Pb), MW-3 (Pb), MW-4 (Cd, Cr, Pb), 

MW-9 (Cr, Pb, Se), and MW-6 (Cr, Pb). Well MW-1 lies between the detonation ground and the 

burn pads and could reflect the result of activities conducted at either area. Verbal communication 

with USAEHA suggests that the collected groundwater samples were invalid due to high turbidity. 

The data suggest that leaching of metals from pad F, pad H, and possibly pad B has occurred due to 

the presence of heavy metals in the filtered groundwater samples collected from several boreholes 

at the pads. These samples are considered to reflect the highest concentration of constituents at the 

pads since the boreholes were installed directly in the pads and not adjacent to the pads as are the 

monitoring wells. The groundwater sample taken from Borehole 1 _in pad F, which was filtered, 

showed the presence of Pb at 76 and 112 ug/1. The sample from borehole 3, also in pad F, showed 

the presence of Pb at 96.2 ug/1. Additionally, Pb was detected in the borehole water sample from pad 

B at 13 ug/1. Only the borehole samples collected from pad F (76.1, 112 and 96.2 ug/1) exceeded the 

drinking water standard for Pb which is 50 ug/1. Selenium (Se) was detected in the borehole water 

samples of pads B and H at 28 ug/1 and 8 ug/1, respectively. Only the sample from pad B exceeded 

the drinking water standard of 10 ug/1 (EPA MCL) and 20 ug/1 (NYSDWS). Barium (Ba) was 

detected in the borehole water of pad B at 374 ug/1. Both the EPA and New York State drinking 

water standard for Ba is 1000 ug/1. 

A small amount of leaching of explosives into groundwater has been documented at each pad tested, 

specifically,pads- F, B and H. Of the- explosives present, only 2,4-DNT has an established federal 

guideline for water. This is the Federal water quality criteria for protection of human health. 

Although measurabte, the observed groundwater concentrations barely exceeded the water quality 

criteria for 2,4-DNT of 1.1 ug/1 for a 10·5 risk. For example, pad B which overall had the highest _ 

concentration of explosives, indicated the presence of 2,4-DNT at 4.2 ug/1. 

Although no water criteria has been established for the other explosives found on site, concentrations 

of other explosives in the groundwater directly below and adjacent to the pads have been 
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documented. HMX has been detected as high as 167 ug/1 near pad B. 2,4,6 TNT was detected at 

90 ug/1 in the groundwater below pad H. No concentrations of RDX have been detected above 30 

ug/1 in any samples collected from any of the pads. 

As a group, the organic explosives at this site are considered to be moderately mobile. Of the 

explosives found at the site, 2,4-dinitrotoluene and 2-6,dinitrotoluene are considered to be the most 

mobile in the soil. The mobility of these compounds is influenced by soil and environmental factors. 

The high percentage of material passing the 200 mesh sieve which ranges between 47% to 93%, 

provides a large amount of sorptive potential, thereby retarding the movement of pollutants through 

the soil column. This will tend to decrease the vertical movement of these pollutants since the soil 

permeability is low, and the actual volumetric rate is slow. 

These prior groundwater studies did not analyze soils for the degradation products of explosives and, 

therefore any questions regarding the presence of these compounds can not be answered. 

D-8d(l)(f) Potential Health Risks 

Substantial sampling and analyses efforts have been undertaken by the U.S. Army over the last 

several years. The result of these efforts indicates that although environmentally present, both the 

concentration and number of samples which detected explosives and heavy metals have failed to 

indicate that a substantial environmental problem exists at the site. The evaluation of the information 

collected to date has indicated that leaching of heavy metals and explqsives are occurring. However, 

off-site groundwater migration of these materials does not appear likely, due to the slow groundwater 

velocity, the groundwater flow direction and the sorptive capacity of the subsurface soils. 

The groundwater beneath the OB/OD facility is not used as a drinking water source and connection 

to other potable groundwater aquifers has not been demonstrated. Figure B-5 provides a location 

of private wells used as a source of drinking water. It is not anticipated that there will be direct 

exposure to the groundwater from the OB/OD facility under current uses. Groundwater beneath the 

site flows generally t oward Reeder Creek - and may be recharging the creek. The potential 

groundwater contribution to the surface water could result in the exposures identified for surface 

water and sediments above. 

D-8d(l)(g) Performance Standards 

Any impact which may have occurred to the area surrounding the OB tray as a result of previous 

burnings on the ground surface will be addressed as part of the OB Grounds CERCLA site 
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remediation. Since this permit application is only for the operation of the burning tray which is 
located at the (ormer bum pad area the impacts to the groundwater will be minimal. This is because 

the materials burned in the tray will be completely removed following the bum. Any material which 
may be released from the tray will be prevented from interacting with the groundwater by the 

concrete pad which the tray rests upon. Any material on the concrete pad is removed and handled 
in accordance- with SEAD's SOP's. Since no material will be available to leach to the groundwater, 

groundwater impacts will be minimal. 

Due to the nature of open detonation, it is impractical and a safety problem to detonate munitions 

in a container. Instead, soil is placed upon the wastes to be detonated and destroyed. During this 

process, the organic portion of the waste is consumed in the fireball and little, if any, material 

remains. The process of open detonation, as it is currently practiced by SEAD, is considered by the 

Army to be the safest and most practical method of disposing of munitions. Groundwater impacts 
will be monitored following methods described in Section E. 

If, as a result of the groundwater detection monitoring program, a release has been detected than a 

groundwater compliance monitoring program will become active. If necessary, a response to a 

detected release could involve several options which may involve groundwater recovery and some 
form of treatment. 

D-8d(2) Protection of Surface Water, Wetlands and Surface Soil [40 CFR 264.601(b)] 

D-8d(2)(a) Topomphy 

SEAD lies on the western side of a series of north to south trending rock terraces which separate 
Cayuga Lake on the east and Seneca Lake on the west. The rock terraces range in elevation from 

490 feet above Mean Sea Level (MSL) in northern Seneca County to as much as 1600 feet above 

MSL at the southern end of the lakes. Elevations on SEAD range from 450 feet above MSL on the 

western boundary to 760 feet above MSL in the southeast comer. The depot's surface generally 

·consists of a west and north sloping surface. Refer to the regional·-topography map, Figure D-17. 

A topography map of the OB/OD area is presented in Figure B-2. This figure includes (1) 1-foot 

surface contours, (2) l" = 200' scale, (3) an area within a 1,000-foot radius of the OB and OD areas, _ 

(4) tree lines, (5) protective dirt mounds, and (6) protective bunkers. The OB/OD area is situated 

on gently sloping terrain, vegetated with grasses and brush. Drainage is generally to the east­

northeast via a series of drainage ditches and culverts into Reeder Creek. There are several seasonal 

poor drainage areas where water collects. Low surface gradients, less than 40 ft. in 2,500 ft., a high 
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fine content in the surface soil and underlying till contribute to poor drainage conditions. These poor 

draining soil conditions made burning difficult and was the reason why the pads, originally constructed 

on the soil surface, were built up with crushed shale quarried from an area at SEAD. 

D-8d(2)(b) Hydrology 

SEAD is located in an uplands area of New York State (generally over 600 feet in elevation), 

approximately 40 miles south of Lake Ontario, near Romulus, New York. The upland area forms 

a divide separating two of the New York Finger Lakes, Cayuga Lake on the east and Seneca Lake 

on the west. 

In the southern portion of the depot, the surface drainage flows through ditches and streams into 

Indiana and Silver Creeks. These creeks then flow into Seneca Lake just south of the SEAD airfield. 

The central part and administration area of SEAD drain into Kendaia Creek. Kendaia Creek 

discharges into Seneca Lake near the Army's lake housing area. The majority of the northwestern 

and north-central portion of SEAD drain into Reeder Creek. The northeastern portion of the depot, 

which includes a marshy area called the Duck Ponds, drains into Kendig Creek and then flows north 

into the Cayuga-Seneca Canal and to Cayuga Lake. 

The OB/OD facility is located in the northwest portion of SEAD. Area surface drainage at SEAD 

appears to flow westward into Seneca Lake via several small creeks, including Reeder Creek. Local 

surface drainage from the site is to the northeast into Reeder Creek. Figure B-2 presents likely 

surface drainage routes into Reeder Creek. Reeder Creek eventually drains into Seneca Lake. 

Overall site relief is low, approximately 20 feet in 2,500 feet ( < 1 % ). Annual rainfall is approximately 

30 inches. Winds are primarily from the west and west-southwest. 

Reeder Creek is the only perennial surface water in the OB/OD area. There are no intermittent 

streams in the OB/OD area. The drainage basin for Reeder Creek is shown on Figure D-18~ 

Reeder Creek, in the vicinity of the OB/OD facility, is a relatively narrow stream which, for the most 

part, is confined by steep banks up to eight feet high. What were formerly the headwaters of Reeder 

Creek were directed to nearby Kendig Creek in approximately 1980 to facilitate the use of wetlands 

on Kendig Creek as a tertiary sewage treatment system. Now surface runoff flows east into a 

complex network of drainage swales shown on Figure B-3. 
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The total drainage basin of Reeder Creek is 3,211 acres (5.02 square miles). Approximately 71 

percent (of the drainage basin) is within the confines of the Depot. The drainage area upgradient 

of the OB/OD Grounds is approximately 1,503 acres. The 29 acre OB grounds comprises 0.9percent 

of the total Reeder Creek drainage basin. 

The normal width of Reeder Creek is from 4 to 10 feet, and typical maximum depths range from 1 

to 7 inches. Width and depth of sections of the stream influenced by beaver dams is up to 15 feet 

side and 3 feet deep. During high flow events width and depth increase, although the steep banks 

along much of the stream adjacent to the OB/OG grounds limits the width of the flood plain. 

The substrate of Reeder Creek is heavily influenced by the occurrence of shale near and at the 

surface. Most of the stream bottom consists of coarse, angular gravel as well as angular cobbles. 

There is some deposition of interstitial silt and also a small amount of sand. In some places, the 

stream bed consists of exposed bedrock. Nearly all components of the substrate are dark grey. The 

average depth of sediment, including gravel, is approximately 3 inches. In general, the stream bottom 

which usually comes in contact with the stream water of Reeder Creek is characteristic of mountain 

streams with loose cobbles. Such streams usually have Manning's N values (a measure of "stream 

resistance") of 0.040 to 0.050. 

During the preliminary site characterization physical measurements of stream width, depth, and flow 

were completed. This information was presented in the Preliminary Site Characterization Report 

(MAIN, 1992). The velocity of water in a stream is a function of width, depth, and gradient. The 

minimum depth at which velocity measurments could be obtained with the Marsh McBimey 

flowmeter was approximately 3 inches, so velocity in shallow, riffle areas could not be determined. 

Figure D-18A shows the locations where stream cross-section and stream flow were measured. 

Figures D-18B and D-18C show the cross-sectional area of Reeder Creek. Transects where stream 

velocity was measured were chosen because stream flow was laminar. The highest water velocity 

measured at any transect was 0.11 feet per second (fps) stream. The lowest stream velocity of 0.03 

fps was measured at the widest segment while the average stream velocities ranged from 0.02 FPS 

to 0.06 fps. 

Stream discharges were measured on November 19 and 20, 1991. The discharge measured at each 

transect was 0.1 cubic feet per second (cfs). Rainfall during and prior to these measurements was 

sparse. This suggest that there is little discharge of groundwater or surface water via tributaries into 

Reeder Creek near the OB/OD Grounds during the relatively dry base flow conditions. 
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The surface water elevation of Reeder Creek showed little variability. The maximum change in 

surface water elevations that was directly measured at any station was 2.90 inches. Since the drainage 

area upstream of the OB/OD grounds in relatively small (1,503 acres or 2.35 square miles), Reeder 

Creek is likely to return to base flow conditions shortly after any precipitation event. 

Peak stream flow calculations have been made for Reeder Creek based upon a 25 year 24 hour 

maximum rainfall of 4.5 inches as reported by the Aurora Research Farm precipitation station. The 

peak discharge has been calculated at stream transect E as shown on Figure D-18A. The Soil 

Conservation Services (SCS) has developed a method for the computation of stream flow based upon 

rainfall data, soil types, and the watershed size. For Reeder Creek the computations assumed a peak 

24 hour rainfall of 4.5 inches. The soil types were defined using the surface soil map presented in 

Figure D-6. The drainage basin up stream of Transect E was defined as being 1874 acres. Three sub 

areas were used to define the drainage basin up stream of Transect E. These sub areas included the 

steep slope areas at the top of the drainage basin (633 acres), the flat slope areas surrounding the 

ammunition bunkers (691 acres), and the moderate slope areas to the west and east of the OB 

grounds. Two cover types were defined within each of the sub-areas, these being fully developed 

areas comprised of roads, peaking lots, roofs, etc. and agricultural lands comprised of small brush, 

weeds, and grass. Based upon these input data a peak discharge of 790 cfs was calculated at Transect 

E. This is considered to be a very conservative estimate. 

From the mouth of Reeder Creek to a point 2 miles upstream, the surface water at the site has been 

classified as C(T). From this point to the source of the creek, Reeder Creek is classified as D. The 

best use of Class C waters is for fishing and fish propagation. These waters shall be suitable for fish 

propagation and survival, including trout (the (T) designation of the surface water classification refers 

to this stream as being a trout stream). The water quality shall also be suitable for primary and 

secondary contact recreation although other factors may limit the use for these purposes. Class C(T) 

reflects water quality standards for dissolved oxygen, e.g., the minimal daily average may not be less 

than 6.0 mg/1 for trout; the minimum single value is 5 mg/I). Class C(T) waters must also meet 

criteria for coliform, pH, and TDS. Class D waters are suitable for fishing. The water quality shall 

be suitable for primary and secondary contact recreation, even though other factors may limit the use 

for that purpose. Due to such natural conditions as intermittency of flow and stream bed conditions 

not being conducive to the propagation of game fishery, Class D waters may not support fish 

propagation. However, Class D waters must meet criteria set for coliform, pH, and dissolved oxygen. 
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Area wetlands are shown on Plate 1. There are numerous small (less than 12 acres) wetlands in the 

OB/OD area. 

D-8d(2)(d) Existing Soil, Surface Water and Sediment Quality 

A Preliminary Site Characterization Report (PSCR) on the OB Grounds was submitted to EPA by 

MAIN in April of 1992. This report describes the soil, groundwater, surface water and sediment, 

sampling completed at the Open Burning Grounds during the site characterization investigation 

completed by MAIN. The complete results of the analytical program are also included within this 

report. 

The presence of heavy metals have been measured in the soils. The disposal of heavy metals at the 

pads (Pb, Se, Cd, Cr and Ba) was either as nitrate salts or as organometallic complexes. During the 

combustion of these materials, a portion of these salts and complexes were likely transformed to their 

oxide forms. As metallic oxides, their potential to leach is less than if they remained as the previously 

mentioned salts and complexes. However, under acidic conditions, such as acid rain percolation, a 

portion of these metals will dissolve and leach to the groundwater. 

Geophysical studies, used to site wells MW-8 to -17, found evidence of metallics in the upper 5 .5 feet 

of soil downgradient from pads D and E. The magnetic survey around pads B and H found magnetic 

highs in the berms and in areas adjacent to the berms. 
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Soil borings at pad B found tracer bullets at the contact between the upper 5 feet of crushed shale 

and the underlying soils. These data suggest that other pads may have residual materials buried 

beneath the current pad surface. Since there are no data for pads A, C, D, E, G, or J for soils buried 

beneath the pads, it is uncertain as to the status of these pads. There is visible metallic material in 

most berms (aluminum, shell casings, bullets, and steel). 

EP toxicity tests detected barium (pad B), cadmium (pads E, F, G) and lead (pads B, F, H) in the 

soils. pad B exceeded the EP toxicity limit of 100 ppm for barium and pads F, B, and H exceeded 

the EP toxicity limit of 5 ppm for Lead. The high sample in pad B was at the interval where the 

bullets were intersected. Heavy metals analyses of soils are summarized in Table D-4. 

Surficial soil contamination has been documented in all the pads tested. Pads B, F, and H appear 

to have more surficial impacts than the other pads tested. Since percolation of rainfall is minimal, 

surface water transport of soil appears to be a significant pathway by which contaminants found in 

the surficial soils and berms surrounding the pads can migrate. These materials will likely be 

deposited in the drainage channels and streams which drain the area. Further, windblown migration 

of the surficial soils may also occur since these materials are at the surface of the pads. 

D-8d(2)(e) Potential Health Risks 

The -source areas in the OB facility are the burn pads and the berms which surround them. These 

areas contain various heavy metals, explosive compounds, and shell casings. All of the pads tested 

have shown elevated concentrations of heavy metals and explosive compounds in the surface soils. 

The primary transport mechanism from the source areas is surface soil erosion and surface water run­

off. Leaching of metals and explosive compounds has been demonstrated at some of the burn pads; 

however, the relatively low permeability of the soils suggests that leaching is a less important transport 

mechanism, both with respect to mass and distance, than surface run-off and erosion. These sources 

and mechanisms have the potential to affect groundwater beneath the site, sediments and surface 

water in the drainage areas on the OB/OD facility, sediments and surface water of Reeder Creek and 

surface soils in and around the OB/OD facility. -

There are two receptor populations that could potentially receive constituents transported by surface 

water or air from the OB/OD facility: 

1. Area residents who may use Reeder Creek for recreational purposes 

2. SEAD personnel who work on or near the OB/OD facility 
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The exposure pathways and media of exposure are described below as they may affect the various 

receptors are ingestion and dermal exposure due to surface water run-off and erosion and incidental 

soil ingestion and dermal contact. 

Surface water run-off migrates to the small low lying areas that have formed in depressions within 

the site and the two drainage ditches to Reeder Creek. Reeder Creek discharges into Seneca Lake 

about 3 miles downstream of the site. Surface soils eroded from the site deposit within the on-site 

drainage ditches and Reeder Creek. Dermal exposure may result from wading or other recreational 

use of off-site areas of the creek. 

Incidental ingestion is a potential exposure pathway for SEAD personnel who may be working in the 

OB/OD facility or other nearby areas. · Constituents may be absorbed dermally or ingested. 

D-8d(2)(f) Performance Standards 

The design· and operating requirements of the OB/OD facility are intended to protect the surrounding 

soils/sediments and surface water bodies. For open burning operations, materials are burned in steel 

trays and covered with a steel cage to prevent "kickouts." Following the burn, all materials including 

ash residue are removed and disposed of. The steel tray is covered with a stainless steel cover when 

not in use to prevent the accumulation of precipitation. Further, the tray has been placed upon a 

reinforced concrete pad which will collect any residue produced during the burn operation. Any 

material on the concrete pad is also removed following the burn. As a result, no residue from the 

burn tray or concrete pad would be available to runoff into the surface water or interact with the 

surrounding soils. Unlike open burning operations, open detonation cannot be performed within 

enclosed structures due to the detonation forces produced. However, the munitions are covered with 

soil to dissipate the explosive force and minimize noise. The fireball produced during this high order 

detonation reaches temperatures near l000°C. The combination of high temperature and explosive 

force destroys all organic materials. No residue remains following this operation. The OD grounds 

are frequently scraped with a bulldozer to obtain soil cover for the detonations. This has caused the 

land surface adjacent to ·the detonation · mound to be lower than the- access roadways, ·which surround 

the area, to become raised (see Plate 1). The raised access roadways act as a dike, diverting all 

surface water runoff to the low point near a culvert pipe. As surface water is collected in these low 

areas, and the velocity is decreased and sediments are allowed to settle. The surface water then 

passes through the culvert pipe ·to another low point in an area which drains the OB grounds. 

Additional sedimentation occurs in this area. This water is then discharged to Reeder Creek through 

a concrete pipe which runs below the main access road. The process prevents direct surface runoff 
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into Reeder Creek by collecting surface runoff, allowing sediments to settle and discharging the 

collected water through a series of pipes. 

As part of the groundwater detection monitoring program, described in Section E, surface water and 

sediment samples will also be collected and will be sampled for the same constituents that the 

groundwater samples and sampled for. Table E-3 presents a list of parameters which will be analyzed 

for. Plate 1 provides an indication of the approximate sample locations where surface water samples 

will be collected. One location is considered to represent downgradient concentration and the other 

is representative of upgradient concentrations. 

A release from the unit will be addressed as any other emergency under the SOP's for the facility. 

A detailed description of the emergency response procedures is presented in Section G-4. 

D-8d(3) Protection of the Atmosphere [40 CFR 264.601(c)] 

D-8d(3)(a) Climatolo,::y 

Table D-10 summarizes climatological data for the SEAD area. The nearest source of climatological 

data is in Cornell University, in New York, which is approximately 27 miles southeast of the army 

depot. However, only precipitation and temperature measurements are available from this location. 

The remainder of the data reported in Table D-10 have been taken from isopleth drawings from a 

climatic atlas, or from data collected at Syracuse, New York, 40 miles northeast of the SEAD. 

Meteorological data collected from 1965 to 1974 at Hancock International Airport in Syracuse, New 

York, were utilized in preparation of the wind rose. The airport is located approximately 60 miles 

northeast of SEAD, and the data can be considered representative of wind patterns at SEAD. The 

wind rose is presented in Figure D-19. 

A cool climate exists in the locality of SEAD with temperatures ranging from an average of 23°F in 

January to 69°F in July. Marked temperature · differences are found between daytime highs and 

nighttime lows _during- the- summer- and- pottions -•of- the transitional seasons. Precipitation is 

uncommonly well-distributed, averaging approximately 3 inches per month. This precipitation is 

derived principally from cyclonic storms which pass from the interior of the county through the St. 

Lawrence Valley. Lakes Seneca, Cayuga, and Ontario provide a significant amount of the winter 

precipitation and moderate the local climate. The annual average snowfalls is approximately 100 · 

inches. Wind velocities are moderate, but during the winter months, there are numerous days with 

sufficient winds to cause blowing and drifting snow. The most frequently occurring wind directions 

are westerly and west-southwesterly. 
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In general, climatological conditions which will tend to promote good dispersions during OB/OD 

activities are high and ambient temperatures, high wind speeds, low precipitation amounts, and a 

preponderance of clear skies. As Table D-10 shows, temperature tend to be highest from June 

through September. Precipitation and relative humidity tend to be rather high throughout the year. 

The months with the most amount of sunshine are June through September. Mixing heights tend 

to be lowest in the summer and during the morning hours. Wind speeds also tend to be lower during 
the morning, which suggests that dispersion will often be reduced at those times, particularly during 

the summer. However, no episode-days are expected to occur with low mixing heights (less than 500 

m) and light wind speeds (less than or equal to 2 mis). 

Daily precipitation data measured at the Aurora Research Farm in Aurora, New York for the period 

(1957-1991) were obtained from the Northeast Regional Climate Center at Cornell-University. The 

maximum 24-hour precipitation event during this 35-year period of record is summarized in Table D-

31 for each month. The maximum 24-hour precipitation measured at this station during this period 

was 3.91 inches on September 26, 1975. Values of 35 inches mean annual pan evaporation and 28 

inches for annual lake evaporation were already reported in Table D-10. An independent value of 

27 inches for mean annual evaporation from open water surfaces was estimated from an isoplethed 
figure in "Water Atlas of the United States" (Water Information Center, 1973). 

Information on the frequency of inversion episodes for a number of National Weather Service 

stations is summarized in "Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution 

Throughout the Contiguous United States" (George C. Holzworth, US EPA, 1972). The closest 

stations for which inversion information is available for Albany, New York and Buffalo, New York. 

The Buffalo station is nearer to SEAD but almost certainly exhibits influences from Lake Erie. 

These influences would not be expected to be as noticeable at SEAD. Tables D-32 and D-33 provide 

information concerning inversion episodes and episode-days at Albany and Buffalo, respectively, for 

the five year period (1960-1964). Frequency information is provided for each station for various 

combinations of maximum mixing height, wind speed ranges, and minimum episode duration. 

---- -- -- -- ·-·· ----SEAD- is located in the Genesee-Finger- Lakes-Air-Quality-Control Region (AQCR). The AQCR 

is designated as non-attainment for ozone and attainment or unclassified for all other criteria 

pollutants. Data for existing air quality in the immediate area surrounding the SEAD, however, can 

not be obtained since the nearest state air quality stations are 40 to 50 miles away from the army 

depot (Rochester or Monroe County or Syracuse of Onondaga County). A review of the data for 

Rochester, which is in the same AQCR as the SEAD, indicates that all monitored pollutants (sulfur 

dioxide, particulates, carbon monoxide, lead, ozone) are below state and federal limits, with the 

exception of ozone. In 1987, the maximum ozone concentration observed in Rochester was 0.127 
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ppm. However, this value may not be representative of the SEAD area which is a more rural 

environment. 

A one mile radius around the OB/OD grounds is shown on Figure D-21. The only existing air 

emission source within this 1 mile radius is a classified document incinerator located approximately 

0.9 miles north-northeast of the OB/OD grounds. 

D-8d(3)(b) Potential for Dispersal of Gases, Aerosols and Particulates 

Materials that are treated by Open Burning are stored and only delivered to the burning tray just 

prior to the actual treatment oepration. Materials are typically containerized (rocket motors, or 

canisters) or pellitized solids. No gases or liquids are treated. In addition, a stainless steel tray is 

used to cover the materials prior to treatment. Treatment is not conducted during periods of high 

wind. (See SOPs, Appendix 4) 

Based on the above, the potential for the emission and dispersion of gases, aerosols and particles is 

exceedingly small prior to treatment. 

D-8d(3)(c) Emission Characteristics 

Although open burning and open detonation operations are often considered as a single method for 

disposal of obsolete munitions and explosive munitions and explosives, the thermochemistry of 

burning is distinctly different from that of detonation, which in tum results in the generation of 

different combustion products. Therefore, quantification of air pollutant emissions from each activity 

must be done independently. 

Burning entails the rapid oxidation of a fuel with the release of heat and products of combustion. 

When waste munitions are open burned, there is a rapid conversion of solid materials to gaseous end 

products, particulate matter, and some nonvolatized. residue. Combustion times for munitions vary 

somewhat, but are typically only a few minutes. The composition of the effluent plume depends on 

the type of propellant, explosives, or pyrotechnics- (PEP) being burned; combustion parameters (i.e., 

temperature, turbulence); and prevailing atmospheric conditions. 

Materials that are burned in open -air at OB/OD sites consist primarily of bulk propellants, propellant­

filled munitions, explosive-contaminated wastes and large propellant-filled munitions (e.g. rocket 

motors). Current direction from Army Headquarters, U.S. Army Material Command (AMC) AMCR 
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755-8, requires open burning of these materials in pans or trays so that ashes and residues can be 

collected and disposed of properly. 

Open detonation differs from open burning,_ in that reaction temperatures and pressures are 

considerably greater. Open detonation is also characterized by less available oxygen for combustion. 

Detonation is characterized as a process in which the explosive material undergoes a chemical 

reaction with a certain type of shock wave, commonly referred to as a detonation wave. Open 

detonation of munitions produces effluent gases, particulate matter, shock, noise, and some 

nonvolatilized residue. The particular end products of detonations are primarily a function of the 

explosive reactions. Emissions from open detonation operations are dependent on such factors as 

explosive composition, product expansion, method of priming, and degree of confinement. In most 

cases, explosive items are buried to suppress the sound level and shock waves generated by the 

detonation. Although large quantities of particulate matter are hurled into the air as a result of the 

explosion, most of this material will settle out quickly, depending on the type of soil overburden used. 

The types of materials being detonated often include bulk high explosives (HE); small HE-filled 

munitions such as projectiles, cartridges or grenades; and large HE-filled munitions, such as bombs, 

rockets or warheads. The quantity of explosives detonated at one time generally varies from 

installation to installation, depending on proximity to inhabited areas. The explosive limits at 

individual open detonation sites have been established and vary from 50 to 10,000 pounds. Open 

detonation is also limited by local meteorological conditions and other factors which are installation­

specific, such as effects that wind direction and upper air inversion levels have on detonation sound 

levels and shock waves. In some cases, state air quality permits for OB/OD place restrictions on the 

weather conditions under which these· activities may be conducted. Detonation methods are 

developed for each explosive item to ensure complete destruction. These methods are published in 

Depot Maintenance Work Requirements (DMWRs) and are used as standard operating practices 

(SOPs) for destroying each specific item. 

A comprehensive review of available technical literature was performed in order to develop the 

-~--methodoJo~c.....for estimating air pollutant - emissions from- OB/OD operations: The factors which 

influence the character of emissions from open burning and open detonation include temperature, 

time, turbulence, atmospheric conditions, and the type and quantity of the material disposed of 

through OB/OD. Unfortunately, these factors cannot be controlled during an OB/OD operation, nor 

are they consistent from one OB/OD operation to the next. As a result, there are little data available 

in the literature quantifying these combustion products. Nevertheless, OB/OD emission data have 

been reported for a selected number of propellants, explosives, and ammunition types. These 
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emissions data were derived either experimentally or theoretically from thermodynamic considerations. 

The following provides a brief description of each emission data source. 

1. Consolidated Report on the Test Program for the Identification and Characterization of Products 

and Residues from the OB/OD of Munitions 

This study was conducted recently by the U.S. Army Armament Munitions Chemical Command 

to determine the extent of pollution created by OB/OD operations, and to ascertain whether any 

such generated pollutants fall outside acceptable standards developed by the federal state 

governments. Controlled OB/OD of selected conventional bulk explosives, propellants, and 

munitions that are normal disposed of by OB/OD at various Army depots were conducted. 

Measurement of ambient concentrations of various pollutants were taken from airborne sampling 

platforms (UH-lH helicopter). The cloud volume was determined using cameras in conduction 

with the airborne pollutant sampling program. Emissions of air pollutants were then quantified 

in terms of mass loading by tegrating the measured concentrations over the entire cloud 

volume. Mass loading refers to the mass of pollutant · per mass of OB/OD materials, including 

the mass of materials used as initiator and donor. 

Emission factors were calculated for only some of the criteria pollutants (CO, NO2, SO2 , and H2S) 

in this study. No emission data were obtained for the criteria pollutants, PM-10 and lead, or for 

noncriteria pollutants. Observations from this study indicated that for most OD operations, the 

emission factors (i.e., pounds of pollutants per pounds of material destroyed) generally vary with 

the amount of material detonated. For most substances, it was observed that the emission factor 

varies inversely with the quantity of material detonated. This is especially true for the case of 

CO, where the emission factor decreases several-fold as the amount of material detonated 

increases. In using the emission data from this study to estimate emissions from OB/OD 

operations, the following reservations must be taken into consideration: 

a. Since the reactions generating ambient or pollutants are strongly influenced by 

meteorological ·conditions (e.g., affecting mixing time and quantity), emissions from 

OB/OD at different locations are generally different. 

b. Since the dispersion of pollutant within the cloud volume is not uniform, the mass loading . 

derived from integration of the pollutant concentrations over the cloud volume may be 

overestimated or underestimated. In addition, errors may be introduced in the 

determination of the cloud volume. 
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In spite of these shortcomings, this study represents a credible data source for estimating 

emission from OB/OD operations. 

2. 1986 Computer Predictions of Pollution Products from Open Burnini and Open Detonation of 

Army Explosives and Propellants 

In this computer program (POLUlO) developed by the U.S. Navy, the combustion products (i.e., 

emission from OB/OD operations) are calculated from thermodynamic considerations and high 

temperature chemical equilibria. The program is a modification of the Propellant Evaluation 

Program (PEP), written at the China Lake Naval Weapons Center, to calculate combustion 

products under the special conditions encountered in OB/OD of explosives and propellants. 

For open burning, the material is assumed to mix with air and burn together at above 3500°K and 

1000 psi. The composition of the combustion products will change as the mixture expands from 

1000 psi to atmospheric pressure and a corresponding temperature normally referred to as the 

"frozen" temperature (1200°K-1500°K). From this point on, the composition of the products 

remains constant, even though they continue to cool to ambient temperature. The emission 

factors are expressed as mass of product (in grams) per mass of materials burned, including the 

mass of materials used as initiator or donor ( 1 OOg). 

For open detonation, the material is assumed to explode first, forming combustion products that 

do not initially react with the surrounding air. In addition, during explosion, the hot gases expand 

and shock waves are created that cause an energy loss of the combustion products. The loss of 

energy is assumed to be 25% plus or minus 5%, depending on the explosive. The combustion 

products at the reduced energy state are then reacted with the surrounding air at 1000 psi, and 

the calculation is performed as in the case of open burning. The final emission factor is 

expressed in terms of mass of combustion products (in grams) per mass of material detonated, 

including mass of materials used as initiator or donor (100 g). 

A major factor influencing the calculation of combustion products from both OB and OD 

operations is the material to air weight ratio of the reaction. Since the quantity of material to 

be disposed of," the location, and meteorological conditions will dictate the material/air weight 

ratio, this parameter will vary from site to site. The output from this computer program reports . 

pollutant emissions data for a series of material/air weight ratios from 100/0 to 10/90 in 

increments of 10/10. Based on a comparison of the amount of pollutants generated from the 

computer program and the experimentally measured values reported in the Army field study 

discussed above, it was found that the theoretically derived emissions matched best with the 
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experimental values when the material/air weight ratio is between 30/70 and 40/60. Since the 

pollutant emission estimates are generally higher when the material/air weight ratio is 40/60, this 

ratio is chosen to conservatively estimate emission from OB/OD operations. 

The following precautions and limitations are applicable for using the POLUl0 computer 

program to estimate emission from OB/OD operations. · 

a. Since the program uses an auxiliary data file for the thermodynamic data which include 

over 1400 species, any product formed at the burn site which is not in this file cannot 

appear in the calculation. In addition, the file does not include a large number of species 

contained in the metallic additives that are used in military explosives. Therefore, there 

will probably be some products formed from metals that are not predicted from this 

computer model. Also, since the PEP program is designed to calculate combustion 

products at high temperatures, the file does not include organic solvents or other organic 

compounds that can not survive high temperatures. 

b. Since the actual energy consumed in shock waves cannot be calculated, the program 

assumes an energy loss of 25% ±5%. Therefore, the program will not accurately predict 

the formation of pollutant products if the energy loss at a specific OB/OD site is 

significantly different than the assumed value. 

c. Since the predicted pollution products differ significantly with variation in material/air 

weight ratio, and since this ratio is often site-specific, the assumption of a single 

material/air weight ratio will introduce error in estimating emissions from different 

OB/OD sites, or even from different OB/OD episodes at the same site. 
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Notwithstanding these shortcomings, this computer program is considered the best 

available tool at this time for estimating emission from OB/OD, due to its capability to 

simulate a wide variety of materials often encountered in the OB/OD of military 

munitions-;- In addition, the program-is capable-of predicting both criteria and non-criteria 

pollutants. To the extent that similar energetic materials were used in the Army field 

study described above, comparisons between empirical emission factors and computer 

predictions were found to be reasonable. 
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3. "Emissions from the Open Burning or Detonation of Explosive" 

This reference, a paper presented by R.V. Carterin 1978, provides a literature review of the 

available data which can be used to estimate emissions from OB/OD operation. The emissions 

data presented includes results obtained from theoretical calculations which are based on 

thermodynamic considerations, as well as experimentally measured air emissions from OB/OD for 

a selected groups of bulk explosive and propellants. 

4. 1988 Detailed Analysis of Selected Propellants, Explosives and Pyrotechnics to be Open 
Burned/Open Detonated at Department of the Army Thermal Treatment Facilities 

This report, prepared by the Anny Hygiene Agency, to support air quality assessments for 

OB/OD activities, provides OB/OD emission data for a selected number of Anny munitions. The 

emission factors were calculated using the same computer program as described previously 

(POLUlO). 

5. 1987 Computer Predictions of Pollution Products from Open Burn and Open Detonation of Navy 
Explosives and Propellants 

This report by the U.S.Naval Ordinance Station provides OB/OD emission data for several Navy 

explosives and propellants. The emission factors were calculated using the computer program 

POLUl0 described previously. 

Although the emission data summarized in the five references described above are not all­

inclusive, or may even contain inherent errors and/or limitations in their prediction capability and 

applicability, they represent the best available data for estimating OB/OD emissions at the present 

time. Tables D-11 provides the composition, "frozen" temperature, and specific volume of 

combustion products for different OB/OD materials. Tables D-12 through D-16 summarize the 

emission factors for CO, NO2, SO2, H~ and other pollutants for OD operations. 

The corresponding emission data for OB operations are presented in Tables D-17 through D-21. 

In addition, Tables D-22 and D-23 provide the calculated OB/OD emission data for a selected 

group of ammunitions and propellants of known composition. These emission factors were 

calculated based on the composition of the munition and the known emission factors of the bulk 

explosives or propellants contained in the munition. The specific volumes for this munitions were 

derived in the same manner. To conservatively model the impact of air pollution from OB/OD, 

the "frozen" temperature for those munitions or propellants that are made up from a mixture of 
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components were taken as the lowest temperature among the explosives or propellants contained 

in the munition with a weight percentage greater than 10%. The lower temperatures corresponds 

to a lower calculated plume rise and more conservative (higher) predicted air quality impacts at 

ground level. 

Based on observations of OB/OD operations as several army depots, a high level of particulate 

emission is often associated with OB/OD activities. 

For OB operations, particulate matter emissions data are available only for the burning of smoke 

obscurants such as white phosphorus cartridges, red phosphorus wedges, or hydrocarbon canisters. 

Empirical relationships have been developed for phosphorus smokes to calculate particulate 

matter emissions based on the initial mass of phosphorus in the material. Emission measurements 

have also been made for the burning of hydrocarbon canister. 

However, there are no data available on emissions of particulate matter from the open burning 

of propellants, which is the principal material present in the waste munitions. Measurements 

cannot be readily made because of the nature of the open burning process, which involves rapid 

burning under very turbulent conditions. Also, particulate matter emissions cannot be calculated 

as they have been for gaseous pollutants, since they are not as dependent on thermodynamics. 

Due to the lack of reliable data sources, the emissions of particulate matter from OB operations 

cannot be quantified at the present time. 

For OD operations, particulate matter emissions can be calculated based on the assumptions used 

in the COMBIC model (Hoock, et al, 1987). In this model, it is assumed that the major source 

of particulate matter emissions would occur from the high explosive-generated dust that is 

entrained by the shock wave. Based on comparison of experimentally measured concentrations 

of particulates generated from OB and OD operations (Consolidated Report, 1987), it was 

observed that particulate emissions were significantly less for OB operations. Since there is no 

physical reason for a significant difference in the amount of carbonaceous particulates formed 

from burning of propellants and that formed by detonation of explosives (unless the chemical 

disposed of by OB is a smoke obscurant such as white phosphorous), smoke generated by the 

explosive products alone amounts to only a small fraction of the total particulate matter 

generated by OD. 

Particulate matter emissions are a portion of the high explosive-generated dust in the crater 

volume that is created by the detonation of the waste munitions. The crater volume is dependent 

on the explosive yield, which is measured in terms of the equivalent yield of TNT, the depth of 
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the burst, and the soil type. The apparent crater volume is assumed to scale for any explosive 

yield Was: 

v = sw1
•
111 

where: V is the apparent crater volume in cubic meters, W in in pounds of equivalent TNT, and 

S is the apparent crater scaling factor which contains all other dependent factors based on 

empirical measurements. This relationship was based on a polynomial fit of measured scaled 

carter depth and radius as a function of burst depth and soil conditions. 

The total lifted fraction of particulate matter from · the apparent carter is only a small fraction of 

the apparent crater volume. Preliminary measurements have shown a wide range of values 

dependent principally on soil type. Table D-24 summarizes the soil dependent parameters that 

can be used to calculate the apparent crater volume and to estimate the fraction of apparent 

carter mass contained in the small particle size range (less than 20 microns). 

By using the crater volume equation and the parameters identified in Table D-24, particulate 

matter emissions can be calculated for site specific OD operations. The emission of particulates 

which are less than 10 microns (PM-10) can be conservatively estimated using the fraction of ' 

apparent crater mass tabulated in Table D-24. These emissions can be used in the atmospheric 

dispersion model to estimate particulate matter air quality impacts. 

In order to estimate air pollutant emissions from a typical OB/OD operation at a particular 

installation using the emission factors compiled in TableD-12 through D-24, the following general 

assumptions were made: 

a. The maximum explosive limit cited at the specific OB/OD site is assumed to include the 

weight of all applicable donor charges, fuses, detonation cords, and blasting caps required 

to initiate the OB/OD operation. Therefore, the quantity of a specific air pollutant 

- ,.__ --'--·generated is assumed to equal the· maximum allowabie explosive limit multiplied by the 

corresponding emission factor for that pollutant. 

b. Since almost none of the references cited above provide emission factors for lead, even. 

though lead is often used in the blasting caps to initiate the OD, emission of lead from 

a specific OD operation is estimated from the assumed number of blasting caps required 

to detonate the material, and the known composition of a blasting cap. In cases where 
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an emission factor for lead is presented, the amount of lead produced resulting from the 

use of blasting caps is added to the value calculated from the emission factors. 

It should be noted that, in order to estimate the emission of lead from OB/OD 

operations, it has been assumed that a particular lead-containing munition would be 

detonated or burned to the maximum allowable limit, even though the actual amount of 

such materials disposed of by OB/OD at the site is unknown. Therefore, the calculated 

lead emission rate represents the worst-case scenario and generally tends to overestimate 

the level of lead generated at the site. This point should be kept in mind when 

interpreting the impact modeling results. 

c. Since heavy metals may exist on both solid and gaseous states, and, therefore, may not 

necessarily be all air pollutants, the value of metals calculated represent the maximum 

amount of metal that can potentially become airborne. The actual amount of airborne 

metals cannot be estimated from the data available at this time. 

d. For an OB/OD site in which specific data on the type and quantity of materials commonly 

burned or detonated are not available, or if the composition of the specified munitions 

are not known, a worst-case estimate has been derived using the munition, explosive or 

propellant having the highest emission factor associated with a specific pollutant amount 

the available data presented in Tables D-11 to D-23. For OD operations, the emission 

factors associated with the lowest quantity of material detonated was used, since most 

materials tend to emit more pollutant per unit mass detonated as the amount of material 

detonated decreases. The actual emission rate, however, was based on the emission 

factor of the chosen material associated with a recorded quantity closest to the actual 

maximum allowable exposure limit detonated at a given site. 
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In estimating the worst-case scenario, more than one type of bulk explosive, propellant, 

or munition must usually be chosen to represent conditions leading to maximum emission 

of differenf pollutants (e.g. OB of propellant Ml may give the highest CO emission but 

OB of propellant SPCF will give the highest NO2 emission). In selecting the types of 

material• for worst-case emission estimation, the materials cited in the fifth reference listed 

above were not considered, because these are Navy-type munitions and a cross-_ 

referencing between · Navy and Army munitions was not available. Since the Navy 

munitions are the only type of materials which were seen to contain significant amounts 

of chlorine, the present methodology for estimating emission from OB/OD operations 
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may underestimate the level of chlorinated air pollutant emissions, if there exist Army­

type munitions which are compatible to Navy-type munitions. 

e. For OD operations, emissions from OD pits were modeled as volume sources. Therefore, 

. it was necessary to calculate the plume rise associated the detonation. In cases where 

more than one type of material was chosen for the worst-case emission scenarios, only 

one plume rise was calculated to represent all volume sources if the volumes are within 

25% of each other. This plume rise would be calculated using the smallest volume and 

the lowest temperature to conservatively model the pollutant impacts. Calculated plume 

rise is used to determine the initial height of the volume of pollutants generated for 

· purposes of the dispersion modeling. 

f. For OB operations, emissions from OB pans (trays, or pads) are modeled as point 

sources. In calculating the corresponding "stack diameters" for these sources, pans located 

less than 10 feet apart are grouped together as a single point source, and the stack 

diameter for this source is calculated from the total surface area of these pans. 

Otherwise, the stack diameter would be calculated from the dimensions of a single pan. 

g. In calculating emissions from the emission factors presented in Tables D-12 through D-22, 

the highest emission factors reported among the different references for the chosen 

material were used to conservatively estimate the pollutant impact from OB/OD 

operations. 

h. To calculate particulate (PM-10) emissions from OD operations, the amount of 

equivalent yield of TNT corresponding to a specific type of explosive or munition can be 

estimated from tabulated TNT equivalency values or from the relative energy output (or 

performance) in the sand test of the principal explosives contained in the munition or 

explosive (Kirth-Othmer Encyclopedia, 1979). For example, the equivalent yield of TNT 

for 100 lbs of 105 mm projectile, which is composed of 48.58% TNT and 51.42% Comp­

B, would be calculated· as followsi • • • 
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Equivalent yield of TNT = (.4858)(100) + (.5142)(125) 

= 113 lbs TNT equivalent yield/100 lbs of 105 mm projectile . 
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D-8d(3)(d) Emission Rates 

Emissions of air pollutants from typical OB/OD operations at SEAD were estimated based on 

available information concerning the types of materials generally disposed of by OB/OD, the 

maximum weight of munitions destroyed per OB/OD operation, the number of OB/OD units utilized 

per operation, and the OB/OD operating schedule. Since OB/OD of different materials may result 

in differences in the types of criteria or toxic pollutants generated and/or the quantities of pollutants 

emitted, several emission scenarios were developed to ensure that maximum impacts from each 

pollutant would be addressed. The following describes the various emission scenarios associated with 

typical SEAD OB/OD operations. 

Open burning at SEAD is generally used to dispose of bulk propellants, high explosive (HE) 

projectiles, and explosive-contaminated combustible materials from demilitarization operations. OB 

of bulk propellants and HE projectiles are performed in pans 40' long x 4' wide which are equipped 

with precipitation covers for suppression of fugitive ash emission. Typically, only one pan is burned 

at a given time, with an imposed limit of 1000 pounds (lbs) of propellants, or HE projectiles, per pan. 

As a maximum, OB of propellants and HE projectiles is performed 3 times a day, 180 days per years. 

Since detailed information on the specific types of propellants or HE projectiles disposed of by OB 

at SEAD are not currently available, emissions from OB operations at SEAD were estimated from 

the data on propellants and propellant filled munitions listed in Tables D-11 through D-23. Four 

emission scenarios (Scenarios 1 through 4) were developed to adequately represent potential worst 

case impacts for specific pollutants due to OB operations at SEAD. Total emission amounts 

associated with the various OB emission scenarios are summarized in Table D-25. 

In order to model impacts associated with the various pollutants, separate sets of modeling conditions 

were used to simulate operations with significantly different bum temperatures. Cases in which the 

reaction temperatures are within 10 percent of each other were modeled together, and the lower 

temperature was used in this case to conservatively estimate plume rise (and, therefore, impacts) for 

these pollutants.- The modeling-conditions assumed for QB- operations at SEAD are as follows: 

1. To model CO, NH., HF and H2S 

Basis 

Stack Diameter 

Temperature 

Exit Velocity = 
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= 
= 

= 
= 

· OB 1 pan per bum 

6.14 m (determined from area of single pan) 

1117°K 

1.0 m/sec (nominal value - plume rise dominated by temperature) 
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2. To model other pollutants 

Basis = OB 1 pan per bum 

Stack Diameter = 6.14m 

Temperature = 984"K 

Exit Velocity = = 1.0 m/sec 

b. OD Activity 

Open detonation at SEAD is used to dispose of high-explosive (HE)-filled munitions such as 

projectiles, warheads, and rockets. OD is performed in ten pits in which the munitions are covered 

with dirt to suppress noise. The maximum allowable limit of net explosive weight (NEW) is set at 

100 lbs per pit (1,000 lbs per detonation). On the average, OD is performed up to 20 times per day 

approximately 180 days per year. 

Emissions from OD operations at SEAD were calculated for a selection of the munitions known to 

be detonated at the site and for which emission factors are available. Two emission scenarios 

(Scenarios 5 and 6) were developed to simulate worst-case pollutant impacts from OD operations at 

SEAD. Total emission amounts associated with these OD emission scenarios are summarized in 

Table D-25. In addition to the pollutants listed in Table D-25, emissions of metals (aluminum) were 

also estimated based on OD of 1000 lbs of HEAT rifle grenades M31. The emission amount of 

aluminum was calculated as 90,755 g. Since there is no short-time are exposure limit for aluminum, 

impacts on ambient levels of this pollutants were not modeled. 

Since the combustion product volumes associated with OD of the munitions used in Scenarios 5 and 

6 are within 25 percent of each other, only one set of modeling conditions was used to estimate 

potential impacts for all pollutants. The smaller volume was chosen to conservatively estimate 

pollutant impacts. The OD modeling conditions are as follows: 

. ~-·- - . ·-- -= ------

Volume 

Temperature 
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= 

OD- pits as separate-sources-which are initiated sequentially ·at ·30-second 

intervals. 

297 m3 (calculated for a single pit and used to determine volume source 

· dimensions for modeling) 

888°K 
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Plume Rise = 52 m (calculated conservatively for stable atmospheric conditions) 

D-8d(3)(e) Air Quality Modellini: 

The air quality impacts from open burning and open detonation (OB/OD) of waste munitions can 

be estimated by carrying out dispersion modeling of the emission sources. Modeling of OB/OD 

emissions must include a number of complex processes that are significantly different than emissions 

from conventional stack sources. In OB/OD operations, the release of pollutants is instantaneous 

or semi-continuous as opposed to stack sources that are usually continuous. The simulation of 

pollutant fate and transport should incorporate these unique processes in order to accurately predict 

acute and chronic exposure levels at downwind receptors. The simulations performed in this study 

include several assumptions which introduce a significant degree of uncertainty. In all cases, the 

assumptions used are designed to be conservative in order to avoid underestimating potential impacts. 

However, to the extent possible, model predictions have been verified through comparison of test 

simulations against measured field data. 

The Industrial Source Complex Model (ISC) is used in this analysis to calculate air quality impacts 

from OB/OD operations. This model, which was developed for EPA, has the capability of simulating 

emissions from a detonation fireball or from open burning activities when the special nature of these 

types of sources is taken into consideration. The ISC model uses site-specific hourly meteorological 

data to calculate pollutants transport and diffusion from a source. Because the ISC model is typically 

used for continuous emission sources, special procedures were developed to apply the model for the 

special circumstance of non-continuous OB/OD emissions. These procedures were followed to better 

simulate the initial fireball, to calculate plume rise, and to calculate acute and chronic exposure from 

the model output. 

The USEPA Guideline On Air Quality Models (Revised) identifies air quality models and modeling 

techniques which USEPA considers acceptable for use for regulatory applications. Specific models 

are identified as preferred and recommended for use for particular modeling situations. 

The ISC model is identified by USEPA in the Guideline Air Quality Models as the preferred model 

for assessing impact& from compl_iacted sources in simple terrain. Complicated sources include area 

and volume sources. The emissions from OB/OD activities at SEAD are modeled as area and volume 

sources. (See also the letter from Andrew Belling, Chief Hazardous Waste Facilities Branch to 

Randall Battaglia, dated March 19, 1992 in Appendix 6). 
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The emissions of pollutants from open burning and open detonation of propellants and munitions 

can be represented as semi-continuous or instantaneous releases, respectively. For purposes of this 

assessment using the ISC model, OB activities were represented as one or more point sources, and 

OD activities were represented as volume sources, with specialized dimensional and plume rise 

characteristics. These specialized characteristics and the methods used to develop ISC emissions 

input data for dispersion modeling are discussed below. 

• Modeling Assumptions for OB Emissions 

As discussed in Section D-8d(3)(c), a variety of literature sources and field data were used to 

develop reasonable emissions estimates for OB activities. - A limitation of the information 

presently available is the lack of data to characterize particulate emissions. Photographs taken 

at various open burns indicate this is a more serious deficiency for sites where OB is used to 

destroy rocket motors and small munitions than for locations where propellants are the main 

category of materials destroyed. 

Individual OB activities take place in relatively small areas (i.e., bum pans or pits) at or just 

below the ground surface. The effluent plume rising from a bum site can thus be reasonably 

represented for purposes of the ISC model in the same manner as a ground-level point source. 

The model incorporates the standard Briggs (1969) plume rise formula to calculate plume 

centerline height based on the initial temperature and vertical velocity of the discharged gases 

and particulate matter. For OB sources, there is no direct analog to the exit velocity of a 

sustained discharge from an industrial stack. However, this is not a serious problem in terms of 

applying ISC as with stack sources; the intense heat of the reactions occurring in OB activities 

ensure that buoyancy, rather than vertical momentum, will be the dominant mechanism governing 

plume rise. Thus, in modeling OB operations, a nominal "exit velocity:" of 1 mis was used. The 

equivalent . "stack diameter" was calculated from the known area of the bum pan or pit. If OB 

activities at more than one pan or pit were included in the modeling scenario for a given facility, 

the following convention was adopted. If the physical spacing between pans or pits was greater 

- ~than. 10---feet, -- then-- eaeh~ pan- or pit was represented as a separate source. -- -Otherwise,- -the ­

emissions from individual pans were combined and a stack diameter representative of the total 

pit/pan area was calculated. Temperatures of the waste gases at ambient pressure were taken for 

different OB materials from the l>OLUlO computer program described in Section D-8d(3)(c). 

It is recognized that representation of plume rise and atmospheric dispersion of OB materials by 

the means normally employed for continuous stack sources may not be entirely valid. For this 
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reason, a number of assumptions have been made to ensure that errors in the reported emission 

will be in the direction of over-prediction. 

• Modeling Assumptions for OD Emissions 

No readily available information or documented experience on the modeling of air quality impacts 

for OD activities has been reported in the technical literature. Even more than for OB 

operations, the physics of the processes that produce OD emissions lend themselves poorly to 

available modeling methods. Features of OD activities that are not normally encountered in air 

quality dispersion model applications include: 

• Extremely rapid (essentially instantaneous) release of source emissions with temperature 

and pressure changes occurring over millionths of seconds. 

• Detonation velocities in all directions of 20,000 ft/sec or higher. 

• 

• 

Decomposition of explosive molecules through very rapid progressive chemical 

degradation until the final detonation products are performed. 

Burial of detonating materials under several feet of soil . 

A number of assumptions and approximations were required in the use of a model like ISC to 

compute short-term and long-term effects of OD operations. As described in Section D-8d(3)(c), the 

POLUlO computer model, used to develop emission factors for various PEP materials, provides an 

estimate of the temperature and volume of waste gases produced by detonation after the fireball 

pressure is reduced to the ambient level. Typical theoretical values of gas volumes generated by 

detonation of 100 pounds of explosive range from about 250 m3 to 350 m3
, and temperatures are 

between 800°K and 1200°K. For purpose of modeling with ISC, the emissions are assumed to be 

contained within a cube-shaped volume with the center of this volume placed at the height computed 

by a plume rise calculation,asaescrtoe<f""'m thefollowing test. The temperature estimate given by the 

emissions model is not used directly as a model input parameter. Rather, the temperature was used 

to compute a plume rise which was used to set the initial height of the volume source above local 

ground level, as allowed by ISC. Once the size and the location of the initial volume have been . 

established and input to the ISC, the subsequent transport and dispersion algorithms contained in the 

model can be used to estimate effects on air quality at downwind locations. 
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Pollutants released into the atmosphere from OB/OD operations are contained in a volume of gas 

having a net velocity and a buoyancy relative to the surrounding air. The behavior of the volume will 

differ, depending on whether the release is from an instantaneous detonation or from a semi­

continuous burning source. 

A semi-continuous emission source from an individual open burning operation can last up to 10 

minutes. One can assume that this type of source will follow the rules governed by a conventional 

ground-level point source, except that the exhaust volume per time would be considerably greater 

because of the rapid burning. Thus, the standard plume rise algorithm for continuous point sources 

which is contained in the ISC model, may be used. 

The rise of an instantaneous cloud from open detonation is similar to the rise of a continuously 

emitting plume, except that the cloud will diffuse in three dimensions rather than two. After the 

initial explosion, the cloud will rise principally because of buoyancy. Entrainment of atmospheric air 

will initially occur, because of the cloud's relative motion in the air. Later, entrainment will occur 

because of the atmosphere's own turbulence. In stable air a limiting height is reached when buoyancy 

is zero; but in unstable air the cloud will rise until a stable layer is reached. 

The rise of an instantaneous cloud has been examined theoretically and experimentally (Morton et.al., 

1956). Experiments in a stably stratified fluid revealed a formula with a point source atmospheric 

equivalent of: 

h = 2.66 F14 

S" 

where: F is the vertical flux of the buoyant force (determined from the cloud temperature and 

geometry) and S is a stability parameter. 

The plume rise for an instantaneous cloud from a detonation can be calculated by incorporating the 
--cloud--volume-and temperature parameters~that~ were-determined by the···pollutron ·products model 

(POLUlO) in the above formula .. Since the formula is applicable for stable atmospheric conditions,· 

the plume rise will be underpredicted when actual meteorological conditions are neutral or unstable. 

As a result,.. the pollutant concentrations predicted by the ISC model are probably somewhat 

overestimated for unstable cases. · Following calculations of plume rise, the open detonation source 

can then be modeled by means of ISC as an elevated volume source. 
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The ISC model was used with a year of hourly meteorological data to produce a sequence of hourly 

average concentrations at each specified model receptor. However, these estimates correspond to 

continuous emissions at the levels input to the model throughout each hour of the simulation. In 

fact, the duration of OB/OD emissions are generally very short. Thus, some adjustment of the values 

determined by the model must be undertaken to account for the associated reduction in receptor 

exposure time. This procedure is described below. 

For open bum events, the total mass of emissions from the bum was assumed to be emitted over a 

bum time of one minute per pile or pan (for large rocket motor burns, the durations were assumed 

to be five minutes per bum). For bum events with more than one pile or pan, each pan was assumed 

to begin burning one at a time, one following another so that the total burn time is increased. 

Because the model allows at a minimum, a 1-hour continuous emission rate, the emission rate (in 

grams per second) input to the model was the total mass emissions divided by the bum time. Thus, 

the 1-hour model concentrations reflect this emission rate occurring over an entire 1-hour period 

rather than merely the time it takes the propellant to bum. To correct these results, the 1-hour 

concentrations were divided by the fraction of an hour during which the bum actually takes place. 

For noncriteria pollutants, the short-term exposure level used to protect health may be associated 

with a shorter averaging time than one hour (e.g., 15 minutes). For these pollutants, the above 

procedures were modified to obtain estimates for the appropriate averaging times. 

For example, for four 1000-lb propellant burns, the total emissions might be 15 kg of NOx- The 

emission rate input to ISC would be 15 kg/4 minutes or 62.5 grams/sec. The model predicted 

concentration for this case might be 1,655 µg/m3, but this result would be corrected by multiplying 

by 4 min/60 min or 0.067 to give a true 1-hour average concentration of 1,655 µg/m3 x 0.067 or 110 

µglm3
• 

For open detonations, the emission duration is assumed to be one second. If more than one pit is 

detonated, detonations are assumed to be spaced one minute apart, which gives a duration in minutes 

equal to the number of pits detonated. The same procedures were used for adjusting OD model 

inputs and results as were described above for open- burning. 

Estimation of meaningful long-term (e.g., 30-day or annual average) pollutant concentrations is 

difficult for OB/OD sources. The ISC model provides an annual average concentration for each 

application using a one-year sequence of hourly input data. However this result would grossly 

overstate long-term exposure, since it is based on the premise that emissions are continuous at the 

rates input for estimating short-term impacts. In fact, OB/OD emissions at a facility typically occur 

during only a few hundred hours during the year, at most. In this circumstance, a rough estimate of 
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the annual average exposure attributable to these activities may be obtained by scaling the annual 

concentration predicted by ISC (for uninterrupted emissions) to reflect the intermittent nature of the 

source, i.e. 

CAvo = C,sc x _N_ 
8760' 

where: 

CAvo is the estimated annual average concentration, taking into account source intermittence; 

C,sc is the annual average concentration for continuous emissions; and 

N is the number of hours per year when OB/OD emissions occur. 

The exponential function mentioned in Comment #50 is not referenced or identified clearly. An 

exponential function for relating concentrations for different averaging periods is provided i the 

"Workbook of Atmospheric Dispersion Estimates" (Bruce Turner, USEPA, 1970) and is referenced 

in other USEPA documents. This exponential relationship applies to concentrations monitored from 

individual continuous sources. Since the OB/OD emissions at SEAD are intermittent and not 

continuous, this relationship is inappropriate for use. 

The rationale for the "linear" correction factors used in the analysis is that the OB/OD activities at 

SEAD do not represent a continuous source of emissions; rather, they are short-term, intermittent 

events. The approach accounts to some extent for the short-term or instantaneous nature of these 

activities. The modeling approach employed herein is conservative in that it overestimates the 

duration and the amount of emissions associated with these events by assuming that they persist for 

a full hour at the short-term rate characteristic of the actual emission period. Therefore, the 1-hour 

during which emissions actually occur. Similarly, the annual concentrations yielded by the model have 

been scaled to reflect impacts only for the number of hours for which OB/OD emissions occur. This 

approach assumes that the predicted concentrations apply during the period of OB/OD emissions and 
------1that-impacis-fronrOB10D- emissions--are-zero-for the-fra-crio11- of the· averaging period · for wliicli lliere 

are no emissions from OB/OD activities. 

Other Model Inputs 

Emission date used in the impact assessment modeling for the facility are discussed in Section 

8d(3)(c). Model receptors (i.e., locations at which concentrations of pollutants were calculated by 

the model) were initially deployed at 1-km intervals in a 10 km x 10 km grid centered at the OB or 
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OD site. An initial model run was made to identify the receptor with the highest predicted pollutant 

concentrations. A full year of hourly meteorological data was modeled to determine the highest 

short-term pollutant concentrations. A second run was then made with the one year of 

meteorological input data, using a refined 2 km x 2 km receptor grid with 250 m spacing centered on 

the maximum receptor from the first run. This approach was considered necessary to ensure that the 

analysis would yield credible maximum pollutant concentrations associated with OB/OD activities. 

If locations of potentially important sensitivity to air pollutants were identified in the vicinity of the 

modeled sources, additional discrete receptor points at these locations were included in the 

simulations. 

The modeling used a 1-year set of hourly meteorological data based on observations from Geneva 

Air Force Base and from Rome, New York. This was the most representative and complete data set 

available for the area near SEAD. Incorporating additional years of meteorological data in the 

analysis would required the use of data less representative of the area near SEAD. This would be 

counterproductive. Although USEPA prefers the use of five years of representative meteorological 

data when estimating. concentrations with an air quality model, language in the USEPA Guideline 

On Air Quality Models makes it clear that the use of five years of NWS data is required only if the 

source is large (e.g., a 500 MW power plant). The main purpose of using multiple years of 

meteorological data is to increase the likelihood that "worst-case" meteorological conditions will be 

represented in the data base and in the model results. Experience has shown that predictions of 

maximum short-term concentrations using multiple years of meteorological data typically vary by less 

than a factor to two. The interannual variability in model results decreases as averaging time is 

increased. 

Elevations for receptor points were obtained from 7 .5 minute USGS topographic maps of the facility 

areas. Note that the ISC model only makes use of terrain elevations for receptor locations at or 

below the effective height of the source(s) in question, i.e., base elevation plus plume rise. 

All model runs were made with unit emission rates for the OB or OD activities under evaluation. 

The resulting nominal concentrations predicted by the model were then scaled to reflect emission 

rates for specific pollutants species and adjusted to take into account the non-continuous nature of 

OB and OD sources, as described in the previous section. 

D-8d(3)(f) Potential Health Risks 

Operations at open burning (OB) and open detonation (OD) sites are regulated under the Federal 

Resource Conservation and Recovery Act (RCRA), Title 40 CFR 264, Subpart X, Regulations for 
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Miscellaneous Units. Section 264.601(c) of the Subpart X regulations provides for the prevention 

of any releases t!iat may have adverse effects on air quality. In addition, federal environmental 

statutes (1977 Clean Air Act Amendments and Executive Order 12088) require Department of 

Defense (DOD) installations to comply with all federal, state, and local air pollution rules, regulations 

and standards, with the most stringent taking precedence. These rules, regulations and standards 

normally define: (1) the maximum allowable incremental and/or cumulative ambient air quality 

impacts of the project (expressed in terms of ambient air quality standards); (2) maximum allowable 

emission limits for specified pollutants; and in certain cases (3) the maximum acceptable emission 

control technology requirements for various sources. The numerous applicable requirements are 

discussed separately below for each governmental level of authority. 

Federal Government 

• National Ambient Air Quality Standard (NAAOS) 

The national primary and secondary ambient air quality standards have been established by the 

U.S.Environmental Protection Agency (EPA) to define maximum acceptable concentration levels 

for selected atmospheric pollutants over specified averaging times (40 CFR 50). Primary 

standards are designed to protect the public health by providing an adequate safety margin in 

pollution levels. Secondary levels are established to provide for the public welfare. Public 

welfare includes impacts on soil, water, vegetation, animals, weather, visibility, and personal 

comfort and well being. These standards are summarized in Table D-26, along with the analytical 

method required to determined the ambient concentrations of the specified pollutants. The 

short-term average concentration (i.e., standards for averaging times less than one year) may be 

exceeded no more that once per year. 

• National Emission Standards for Hazardous Air Pollutants (NESHAP) 

National emission standards have been developed by the EPA to define the maximum allowable 

emission limits for a selected list of hazardous air pollutants· -(40 CFR-61). ·The ·substances ·most 

recently designated as hazardous air pollutants include asbestos, benzene, beryllium, coke oven 

emissions, inorganic arsenic, mercury, radionuclides, and vinyl chloride. Of these, beryllium is the 

only hazardous air pollutant associated with emissions from OB/OD operations. The standard . 

for emission of beryllium from stationary sources is set at a limit of 10 grams of beryllium over 

a 24-hour period, or an ambient concentration limit of 0.01 µ.g/m3, averaged over a 30-day period 

in the vicinity of the stationary source. 
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The following rules and regulations of the state of New York are applicable to OB/OD operations. 

• Ambient Air Quality Standards 

The state of New York has the same ambient air quality standards for sulfur dioxides, carbon 

monoxides, and nitrogen dioxide as the national standards specified in Table D-26 (New York 

Ambient Air Quality Standard, Part 257). Additional ambient air quality standards which have 

been promulgated by the state of New York are summarized in Table D-27. The short-term 

average concentrations may be exceeded no more than once per year. 

• Emission Standards for Hazardous Air Pollutants 

The state of New York does not have any formal rules or regulations governing the control of 

air toxics emissions beyoqd its delegated authority to enforce NESHAPs. The state of New 

York's ambient air quality standard for beryllium is the same as that specified by NESHAPs. 

• Other Applicable Rules and Re~lations 

a) Control of Open Fire (New York Air Pollution Control Regulations, Part 215): This 

regulation prohibits open fires except in specified cases such as burning at an appropriate 

designated site of toxic, explosives, or dangerous materials, provided that such burning is 

done only in accordance with a permit which will be issued by the commissioner after 

written application if he determines that there is no other safe or economical method of 

disposal. 

b) Permit Regµirements (New York Air Pollution Control Regulations, Part 201). OB/OD 

activities are conducted under an annually renewable permit (No. SB-45309-8707) issued 

by the state of New York. The permit prohibits burning of hazardous wastes (other than 

explosives); restricts open fires when winds are heavy and/or blowing toward populated 

- areas; prohibits activities - during-any- air- pollution episodes; and requires periodic 

evaluation of alternative disposal methods. 

The current New York State open burning permit is included in Appendix G. 
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The county of Seneca follows the same rules and regulations as the state of New York. 

The area surrounding SEAD is sparsely populated farmland. The population density in the two towns 

which surround the SEAD facility, Romulus and Varick, is 67 people per square mile (1990 U.S. 

Census Bureau). There are two areas within one mile of the site where the population density is 

slightly higher: residences on the western boundary of SEAD along Route 96A, and residences 

within SEAD boundaries at the McGrane Road entrance. No sensitive receptors are known in these 

areas. The nearest sensitive receptor location is the Central School in Romulus Village, 

approximately 3.5 miles southeast of the OB/OD site. 

The total population of the towns of Varick and Romulus is 4693, including the population residing 

on SEAD property (1990 U.S. Census Bureau). This represents the total population within an 

approximate five mile radius of the OB/OD site. Emissions from the OB/OD site are not likely to 

result in significant exposures beyond five miles down range · and 4700 people thus constitutes an 

upperbound estimate of the population that is likely to be exposed to air emissions from the OB/OD 

grounds. 

The modeling methodology described in the previous section was implemented to obtain estimates 

of air quality impacts associated with OB/OD activities at SEAD. Concurrent surface and upper air 

data from the National Weather Service (NWS) observation stations at Geneva Air Force Base and 

Rome, New York, respectively, were used to support the modeling effort. A full year of hourly 

surface observations and twice-daily mixing heights generated by the National Climatic Center for the 

year 1954 were used. This was the most recent year for which complete data sets from both locations 

were available, and these data were considered more representative of conditions at SEAD than more 

recent observations at other more distant stations. Although the data set utilized was the best 

available, some mixing height values were missing from the Rome upper air data. Because the 

modeling software requires a complete data set, the missing mixing heights were filled in with the 

-average- of aU available heights-forthe- particular-mo11th-7uu:1- time ·period (morning or ·afternoon) in 

which the missing values occurred. One hour of the Geneva surface wind direction data was missing 

and was replaced with the direction value for the preceding hour. 

Emissions data developed to characterize typical SEAD OB/OD operations were described in Section 

D-8d(3)(c). Based on this information, model calculations were performed to estimate maximum 

short-term concentrations of carbon monoxide (CO), nitrogen dioxide (NOJ, sulfur dioxide (SO2 ), 

ammonia (NH3), hydrogen sulfide (H2 S), lead (Pb), and hydrogen fluoride (HF) due to open burning. 
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For open detonation activities, the model was used to calculate impacts on ambient levels of NO2, 

H2S, CO, SO2 , fine particulates (PM-10), ammonia (NH3) and lead (Pb). Because burning and 

detonation of various types of munitions produce differences in the types of pollutants that are 

emitted in significant quantities, several simulations were performed to ensure that, to the extent 

possible with available information, maximum impacts for each pollutant would be addressed. 

Differences in the composition of explosives also affect the volume of pollutant gases produced, as 

well as the temperature of the mixture. Thus, separate model runs were made for the different OB 

and OD activities typically conducted at SEAD. The OB/OD scenarios modeled and the 

corresponding pollutants of interest are given below: 

Scenario 

1 

2 

3 

4 

5 

6 

Activity 

OB 

OB 

OB 

OB 

OD 

OD 

Assumed Munitions (Pollutants) 

1,000 lbs of propellant Ml (CO, NH3) 

1,000 lbs of propellant M15 (HF) 

1,000 lbs of propellant SPCF (NO2, SO2 , Pb) 

1,000 lbs of propellant M6 (H~) 

1,000 lbs of HEAT rifle grenades M31 

(NO2, H2S, NH3, Pb, PM-10) 

1,000 lbs of 90 mm projectiles (CO, SOJ 

It should be recognized that each of these scenarios has been purposely selected to maximize the 

emissions of one or more pollutants for a bum or detonation involving the maximum allowable weight 

of energetic materials. In practice, these materials are often combined, such that the effect on 

ambient levels for particular pollutants would be less than the values derived from this impact 

analysis. On the other hand, there is no reasonable way to simulate all the possible combinations of 

propellants and explosives that could be destroyed simultaneously. In any event, the air quality 

impacts discussed below should be considered as the maximum possible values for each pollutant, 

given the operational OB/OD limitations currently in effect. 

Table D-2S- shows the predicted maximum short-term pollutant concentrations. These results 

represent, for each scenario, the highest one-hour values calculated by the ISC model from a full year 

of hourly meteorological input data. Due to the short duration and intermittent nature of OB/OD 

operations, results are shown only for the one-hour averaging time. For reference, applicable 

National Ambient Quality Standards (NAAQS) and/or short-term ceiling values adopted for the 

various pollutants by the National Institute for Occupational Safety and Health (NIOSH) or the 

American Congress of Governmental Industrial Hygienists (ACGIH) are included in the table 
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footnotes. All peak concentrations shown in Table D-28 are predicted to occur well within SEAD 

boundaries, 200-400 meters from the OB/OD operations areas. 

Maximum predicted fine particulate levels are very high, but fairly consistent with measurements 

conducted in OD plumes during the Army's field studies. No PM-10 standard exists for averaging 

times of less than 24-hours, but even one hour of the impact level shown for Scenario 5 would 

constitute an exceedance of this standard. This is particularly true in that only dust emissions (i.e., 

not carbonaceous smoke emissions) were included in the calculations. In addition, the model 

predictions indicate only the contribution of OD sources; no data were available to allow PM-10 
impacts from OB operations to be computed. 

Based on observation of OD operation, it is obvious that large quantities of particulate matter do 

become airborne during deto~ation, and, despite the uncertainties inherent in the modeling methods 

used, it does appear likely that violations of the 24-hour standard may occur. However, it should be 

noted that hours of poor atmospheric dispersion conditions were not eliminated from the modeling 

runs, even though SEAD facility'sStandard Operating Procedures (SOPs) prevent OB/OD activities 

under such conditions, i.e., approaching electrical storm. 

The only ambient air quality standard for lead is a 90-day (quarterly) concentration of 1.5 ug/m3• The 

modeling predicted a maximum annual average lead concentration of only 0.16 ug/m3• Although 90-

day average lead concentrations were not explicitly obtained from the modeling, predicted maximum 

90-day average concentrations do not typically exceed the annual average by more than 50%. Even 

if the annual concentration is doubled to produce a conservative estimate of the maximum 90-day 

lead concentration, . the resulting estimate is still far below the corresponding standard. 

Table D-29 shows maximum modeled one-hour concentrations for various pollutants at the nearest 

potentially sensitive receptor, the Central School in the village of Romulus. While only about one­

third of the maximum concentrations predicted to occur within the SEAD, the results for the 

Romulus receptor indicate that the 24-hour PM-10 standard is likely to be exceeded at this location. 

If we take the emission scenario described above to be typical of OB and OD events at SEAD 

throughout the year,. then approximate annual average concentrations can be calculated from the 

model results generated for these cases. The results for pollutants regulated by annual NAAQS are . 

listed in Table D-30. Data provided by the SEAD facility indicate that OB/OD activities occur on 

about 180 days per year. The modeling data presented in Table D-30 reflect this assumed operational 

frequency, although we have conservatively assumed that each of the scenarios discussed above occurs 
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180 times during a year to provide estimates of the maximum possible long-term average values for 

each pollutant. 

The predicted maximum annual average concentrations are well below applicable long-term air quality 

standards. All predicted annual maximum for the four pollutants are expected to occur within a few 

hundred meters of the OB/OD operations site. The nearest location of a potentially sensitive 

receptor (that is, a location at which the public may be exposed to pollutants) is in the town of 

Romulus. All predicted concentrations at this location were far lower than the respective air quality 

standards for the pollutants listed in Table D-30. 

The modelled air concentrations of lead which result from releases from OB/OD operations are less 

than the primary NAAQS values. The NAAQS values are established to protect human health and 

include a margin of safety to allow for populations which may be more sensitive to the air 

contaminant than the general population. Exposure concentrations less than the NAAQS are 

protective of the health of the general population and sensitive sub-populations. Since there is no 

predicted exceedance of the lead NAAQS for the OB/OD operations, no assessment of the potential 

health effects of lead are necessary for the permit application. 

The modelled air concentrations of lead which result from releases from OB/OD operations are also 

less than the secondary NAAQS values. The secondary NAAQS values are established to protect 

public welfare. Effects which are considered public welfare issues are effects on structures, soiling of 

surfaces, aesthetic considerations, effects on plants and other possible effects not qirectly related to 

human health. Since there is no predicted exceedance of the lead secondary NAAQS, no additional 

assessment of potential effects on physical structures vegetation, and crops is necessary. 

The low levels of lead that are predicted from the modelling indicate that other secondary effects, 

such as those on domestic animals and livestock, and potential secondary exposures to humans, such 

as soil ingestion and ingestion subsequent to the uptake of the lead to crop pl_ants, are not likely. 

While these potential effects are not directly accounted for in the establishment of NAAQS values 

for lead, the standards are protective with regard to these effects. Historically, levels of lead in the 

soil that are potentially harmful to humans through these secondary mechanisms are only achieved 

where large sources of lead, such as uncontrolled lead smelters or lead battery manufacturing, have 

been present. Even in urban areas, where historical ambient air levels of lead were well in excess of 

the current standard, potentially harmful levels of soil lead are found only where leaded paints have 

been deposited or very near the edges of streets where ambient air lead levels were much higher than 

the present standard. It is not likely that the low levels of lead predicted for the OB/OD emissions 

will have secondary effects in the surrounding areas. 
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The modelled concentrations of PMlO exceed the NAAQS 24-hour standard by less than a factor of 

one under the assumptions of the model, but do not exceed the annual PMlO standard. The 

modelled exceedance of the 24-hour NAAQS is not likely to result in health effects, however, due 

to differences between the nature of the particulate released from the OB/OD and the conditions 

under which it is released and the nature of the particulate and conditions upon which the NAAQS 

is based. 

The PMlO NAAQS, and the Total Suspended Particulate (TSP) NAAQS from which the PMl0 

standard is derived, are based in part on the ability of particulates to potentiate the effects of other 

air pollutants which generally occur with the particulate. In particular, the irritant effects of sulfur 

oxides are enhanced in the presence of high particulate concentrations. The particulate provides an 

additional vehicle for delivery and retention of the sulfur oxides in the lung. The potentiation is based 

upon epidemiological observations in urban areas where there is a rich mixture of air contaminants. 

Also, the particulate matter in urban aerosols is composed of potentially harmful compounds (metals, 

PAH's, organics), in addition to its role in potentiating the irritant effects of other contaminants. 

The modelled PMlO concentrations resulting from OB/OD operations which exceed the 24-hour 

NAAQS are not accompanied by elevated levels of sulfur oxides or other contaminants and the 

potentiating effects of the particulate are not operative. Further, the PMlO which is produced from 

operations at the OB/OD site consists native soil particles which do not contain the potentially toxic 

compounds present in a typical urban aerosol. 

The PMlO released from the OB/OD operations are not likely to result in effects on domestic 

animals, wildlife, crops, vegetation, and physical structures and are not likely to result in exposures 

via non-inhalation pathways. The PMlO emissions are consist of native soil particles and the 

deposition of PMlO downrange would not alter the uptake of soil components by humans, animals 

or crop plants. 

The ISC modeling approach incorporates a large number of conservative assumptions and elements 

which likely overestimate actual concentrations. In fact, it is likely that the maximum predicted 

concentrations reported in Appendix VII are attributable at least in part to meteorological conditions 

for which OB/OD activities do not occur (stable conditions at night, e.g.) or are explicitly prohibited 

by the OB/OD SOP at SEAD (very light wind conditions, e.g.). IN order to address any concerns . 

regarding the 24-hour NAAQS for PM-10, it might be more productive to estimate maximum short­

term concentrations from OD activities through the use of a different modeling approach. 
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"A Workbook of Screening Techniques for Assessing Impacts of Toxic Air Pollutants" [USEPA, 

1988(draft)] contains numerous recommended screening techniques for estimating impacts of releases 

of substances to the air. The recommended techniques for specifying dispersion parameters and for 

estimating dispersion from instantaneous sources are based on "Estimating Concentrations Downwind 

from an Instantaneous Puff Release" (William Petersen, USEPA, 1982). Since the OD emissions are 

instantaneous and not continuous, maximum PM-10 impacts from the OD activities can be estimated 

using the techniques recommended by USEP A in the documents referenced above. These 

calculations yield maximum estimates of PM-10 concentrations from OD activities which are 

significantly below those reported in Appendix VII. The maximum 24-hour PM-10 impact to 98 

ug/m3 for a single series of ten detonations estimated via these techniques at the nearest sensitive 

receptor (identified in Appendix VII as the Central School in Romulus, New York) is below the 24-

hour NAAQS for PM-10. 

D-8d(4) Noise Considerations 

A study, to evaluate the effects of noise associated with open detonation, has been conducted at 

SEAD by AEHA. This study is currently in draft form and should be completed in the next month 

at which time the results will be made available to the EPA. This report concludes that although 

noise from single events could create annoyance and some possible complaints the predicted and 

measured zone II noise contours for the demolition activities do not extend beyond the installation 

boundary. There is no evidence the worst-case blast noise levels propagating to the Wilson and Little 

residences could cause damage. Since there is a remote chance that minor damage could occur 

during an inversion, SEAD should consider delaying demolition operations during inversion 

conditions. 

Although the report is still in draft, significant noise and vibrational data has been obtained and is 

summarized herein. Monitoring of noise and vibrational effects caused by the open detonation of 

explosive munitions by the AEHA was performed during the period of October 30, 1992 thru May 

7, 1992 at the Seneca Army Depot. Measurements were made a five (5) locations, including two (2) 

local residences the Wilsons and the Littles along Rt. 96A and are shown on Figure D-20. The 

purpose of this effort was to establish noise contours for demolition operation. This information will 

be used by SEAD in resolving issues which may arise as a result of normal base operations. SEAD 

will continue to monitor noise in an effort to be sensitive to the needs and concerns of local 

residents. Further, SEAD will initiate an Installation Compatible Use Zone (ICUZ) Program which 

will manage noise and vibration complaints. 
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The ICUZ is a concept of achieving compatible land use in nongovernment areas around military 

installations. The purpose of ICUZ is to prevent incompatible development in high noise exposure 

areas, and to protect the operational capability of the installation. 

The best way to prevent incompatible development in the existing high noise exposure areas is to 

continue to coordinate with local planning and zoning agencies. This continued coordination will 

assure that these agencies consider the noise environment when making their decisions and through 

the use of the zoning process, plan for only compatible new developments near high noise areas such 

as airfields and ranges. 

In addition to achieving land use compatibility through public involvement, other elements of the 

ICUZ program, as established by AR 200-1 include: 

a. Quantification of Existing and Future Noise Environments. This consultation provides the noise 

contours for the existing and future noise environments. If the noise environment is projected 

to change significantly in the future, contours for these noisy operations will need to be 

generated. 

b. Review of Installation Master Plan. The installation master plan needs to be reviewed to ensure 

that existing and future facility siting is consistent with the noise environment. Also, the siting 

of noise producing facilities, such as ranges, should be compatible with the neighboring land uses. 

c. Identification of Facilities/Operations that create a Noise Impact. Once a noise impact has been 

identified, it is necessary to determine the cause of this impact, and investigate possible 

mitigation. Mitigation can include moving the noise source, limiting its hours of operations or 

constructing a barrier around the source. 

d. Establishment of an ICUZ Committee. Since the ICUZ program requires knowledge in many 

varied fields of expertise, a committee with the membership listed in AR 200-1, paragraph 7-Sb 

(1) is needed to administer the program. The committee will review noise complaints, investigate 

and recommend mitigative actions, coordinate with the public, assess installation activities for 

possible noise impacts, monitor land development plans, programs and projects, and review 

development of on-post facilities. 

e. Preparation of an ICUZ Study. The ICUZ study is directed toward officials of local 

governments, civic and business leaders, . and other interested parties. The study explains the 

purpose of the ICUZ program, and discusses the mutual concerns and responsibilities of the 
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military and civilian communities regarding the quality of the noise environment. The study 

addresses the interdependency of the military and civilian communities, the ramifications of 

encroachment, and the need for compatibility between military and community interests. The 

study examines present and future conditions within the military community environs and offers 

conclusions and recommendations regarding issues which need to be resolved. Failure to resolve 

the issues can only lead to situations which are detrimental to a harmonious relationship between 

the military and the citizens who live in the surrounding areas. 

The primary means of assessing environmental noise is through computer simulations since direct 

measurement of noise levels is often impractical, expensive and installation land use maps to be 

incorporated into the installation master plan and National Environmental Policy Act documentation. 

The process of developing a noise contour map for SEAD involved collecting on-site noise data 

which will serve as input to a computer simulation program that will determine the allowable noise 

contour. 

The noise simulation program used to assess impulsive (heavy weapon) noise is MicroBNOISE. The 

MicroBNOISE program requires operational data concerning type of weapons fired from each range 

or firing point including demolitions, the number and type of rounds fired from each weapon, the 

location of targets for each range or firing point and the amount of propellant used to reach the 

target. Existing records on range utilization along with reasonable assumptions are used as 

MicroBNOISE inputs. 

The impulsive noise environment at SEAD was sampled at the locations listed in Table D-34 and 

Figure D-20 from 30 October 1991 to 7 May 1992. The noise was monitored using the Metrosonics 

sound level analyzer with a real time detector (model db604), Brue) and Kjaer (B&K) preamplifier 

(model 2619) and a B&K calibrated before each use with a B&K acoustical calibrator (model 4230). 

The stored data were printed with the Metrosonics printer (model dp421) . 

The analyzer samples the C-weighted sound level at a rate of 65,500 samples per second. When the 

selected threshold of 95 dBC is exceeded, the analyzer computes the sound exposure level (SEL) of 

the event that exceeds the threshold. The analyzer stores in its memory the time the threshold was 

exceeded, the duration of the threshold exceedence, the peak level, and the SEL of the event. The 

analyzer continuously computes the l/16second average of the sound level and stores the distribution 

of these averages. The printer is used to read the analyzer memory and print a permanent record 

of the event data and the 1/16 second average distribution. Appendix D-A describes the procedure 
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used for distinguishing blast noise events from other high level noise sources or wind. The CDNL's 

were computed using from the SEL data using the procedure described in Appendix D-B. 

Of the measures available from the sound level analyzer, we were primary interested in the CSEL. 

The CSEL is the level which, if a noise event lasted 1 second, would produce the same sound energy 

as the actual event. According to the Bureau of Mines research, a ti safe maximum airblast level ti will 
be maintained "based on a minimal probability of the most superficial type of damage in residential­

type structures" if the CSEL does not exceed 105 dB. 

The inputs used to generate the noise contours for the monitoring period are summarized in Table 

D-35. The noise contours were developed based upon activity during the monitoring period at 

SEAD. 

Table D-36 represents the current consensus regarding acceptable noise land use guidelines. In 

preparing the noise contours AEHA has used the CDNL limits as applicable guidelines. 

A characteristic of environmental noise is that it is not steady, but varies in amplitude from one 

moment to the next. To account for these variations and to assess environmental noise in uniform 

manner, the U.S . Environmental Protection Agency (EPA) endorsed the day-night level (DNL) as 

the acceptable noise evaluator. This evaluator is used by many Federal and state agencies, including 

the Department of Defense, Department of Housing and Urban Development, and the Federal 

Aviation Administration (FAA) as the standard for describing environmental noise impact. 

Military noise environments are generally characterized by three types of noise. These are: 

1. Transportation noise resulting from aircraft and vehicle activities is best described in terms of the 

A-weighted DNL (ADNL). The A-weighing scale closely resembles the frequency response of 

human hearing and, therefore, provides a good indication of the impact of noise produced by 

transportation activities. The compatibility levels for ADNL were developed through social 

surveys conducted by many government and private organizations. 

2. High amplitude impulsive noise resulting from armor, artillery and demolition activities is 

described in terms of the C-weighted DNL (CDNL). The C-weighing scale measures more of 

the low frequency components that can cause buildings and windows to rattle and shake. This 

is an important ingredient in a person's perception of the annoyance from blast activities . The 

compatibility levels for CDNL were developed through studies performed by the FAA and the 

U.S. Army Construction Engineering Research Laboratory (CERL). 
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3. Currently, AEHA does not use the DNL to evaluate noise from small arms ranges. Instead, 

linear peak sound level (dBP) is used to define these noise zones. The dBP weights all 

frequencies of the noise equally and was found to give the best correlation between the noise 

from small arms ranges and the percent of the population highly annoyed. The difference in 

weighting scales reflects the difference in the mechanisms underlying annoyance. Transportation 

noise annoys people because it is heard; blast noise annoys people because it shakes their homes. 

Vibration Measurements 

Vibration measurements were conducted at the Wilson's and Little's residence using a Larson-Davis 

(model 800B) sound level meter attached to a B&K (model 4223) accelerometer. The meter was set 

for linear frequency weighing and peak continuous. This system was calibrated before and after each 

monitoring session using a B&K (model 4291) calibrator. The calibration signal gave a velocity of 

0.5 inches per second. 

The engineering technician at the monitoring site recorded the linear peak level of each event from 

the day's demolition activity at SEAD. 

According to Bureau of Mines research an earlier vibration limit of 2.0 inches per second "provided 

sufficient annoyance." (A peak velocity of 2.0 inches per second equates to a value of 87 decibels 

(dB) on the system which AEHA used). The Bureau of Mines recommended lowering the limit to 

0.5 inches per second. The limit of 0.5 inches per second equates to a value of 75 dB. This is the 

limit which AEHA adopted for the purpose of this assessment. The measurement system allowed 

a range of measurements from 25 to 100 (0.01 to 8.9 inches per second). 

Measurements were made on January 29, 30, 31, February 3, 10, and March 18, 1992. 

Noise Contours 

Unlike a topographic contour, noise contours are not intended to be precise representations of the 

noise zones. Geographic features, meteorology, the receiver's perception of the source, etc. can 

influence the impact of noise. Noise contours do not clearly divide noise zones with one side of the 

line compatible and the other side incompatible. However, the use of noise contour maps have 

proven to be a reliable planning tool in noise affected areas through-out the Untied States. 
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The noise contours for the demolition ground are for the monitoring period and are shown in Figure 

D-20. The normally unacceptable (zone II) noise zones does not extend beyond the installation 

boundary. The noise contours show that land uses around SEAD are compatible with the existing 

noise environment; however, the possibility exists that an individual demolition detonation could lead 

to noise complaints. 

Noise Monitoring 

Automafed monitoring of the impulsive noise environment was conducted at the sites listed in Table 

D-37 and Figure D-20. The CDNL and the number of events judged valid are listed in Table D-37. 

The C-weighted peak levels are summarized in Table D-38. Automated noise monitoring of the 

impulsive noise environment and computer generated noise contours for the monitoring period are 

in reasonable agreements, since the measured Zone II would have fallen in between site 2 and 3, just 

as the computer generated Zone II did. 

Vibration Measurements 

Vibration is defined as a motion in which an object moves back and for the from its rest position 

when it is acted upon by an external force. Noise from explosive detonations can cause buildings to 

vibrate, which is perceived by the occupants as shaking of the structure and rattling of the windows. 

This shaking of houses is commonly blamed on ground borne vibration. These vibrations are also 

perceived by the residents as the cause of existing or potential structural damage. As discussed in 

the following paragraphs, the shaking is caused by the structure responding to the airborne sound 

wave and not the ground wave vibration. The probability of the shaking causing structural damage 

is nil. 

The maximum vibration level recommended by the U.S. Bureau of Mines to prevent threshold 

damage is 0.5 inches per second peak particle velocity (PPV). The level at which minor structural 

damage may occur is set at 2 inches per second PPV. 

Vibration measurements were made on the walls facing the demolition grounds at both the Wilson's 

and Little's house. 
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Measurements for the monitoring period were between 28.0 and 60.4 dB. These measurements 

equate to .002 to .09 inches per second. Table D-39 contains the vibration measurement data for the 

Little and Wilson residences. Table D-40 provides the meteorological data collected during the 

measurement program. 

Annoyance for Noise 

Annoyance can be viewed as the expression of negative feelings resulting from interference with 

activities, as well as disruption of one's peace of mind and the enjoyment of one's environment. 

Although this reaction can run the gamut of mild irritation to extreme distress, only responses 

categorized as "highly annoyed" (and greater) have been used to measure the impact of noise on 

communities. 

Even though the noise contours show a minimal impact, people living near SEAD may be annoyed 

and could complain about the noise environment. The amount of annoyance also depends on the 

time of day the noise takes place, the background noise environment, and whether the person is 

indoors or outdoors at the time. The annoyance and complaint potential from single events, such as 

a demolition blast, is highly subjective and limited data exist in this area. 

The usual complaint pattern is that economic activity unrelated to the installation stimulates increased 

population and development in the vicinity. Segments of the new population are not economically 

dependent on the installation, and tend to be annoyed by the noise or other aspects of the 

government presence. The noise from the ranges provides a specific and undeniable object to 

complain about. As time goes on, the complainers become more articulate and eventually address 

their complaints to higher levels of command and government. When the situation becomes political, 

the installation's ability to perform the mission can be impaired. 

When contemplating noise limit criteria for impulse noise one finds very little objective guidance 

available. Factors to be considered include the possibilities of structural damage to buildings and 

physiological damage to humans, and the likelihood of receiving noise complaints. Studies have 

shown that homeowners become concern about structural rattling and possible damage when the level 

exceeds 120 dBP. It appears that the first structural damage to occur as impulse sound intensity 

increases is window breakage. The threshold is approximately 150 dBP to crack a poorly mounted 

window pane. The threshold for physiological damage is approximately 140 dBP. The threshold for 

annoyance is lower than 140 dBP, and varies greatly among individuals. 
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Individual response of community members to noise depends on many factors. Some of these factors 

are the characteristics of the noise, including the intensity and spectral characteristics, duration, 

repetitions, abruptness of onset or cessation, and the noise climate or background noise against which 

a particular noise event occurs. Social surveys have shown that other factors include the degree of 

interference of the noise with activity, the previous experience of the community with the particular 

noise, the time of day during which the intruding noise occurs, fear of personal danger associated with 

the activities of the noise sources, socioeconomic status and educational level of the community, and 

the extent the people believe that the noise output could be controlled. 

To evaluate the complaint potential from impulsive noise, AEHA uses a set of guidelines developed 

by the Naval Surface Warfare Center, Dalhgren. These guidelines for delaying tests at Dalhgren are 

based on over 10 years of experience using meteorological forecasts . The guidelines are shown in 

Table D-41. These levels resulted from the best compromise between cost, efficiency of range 

operations, and good community relations . 

Comparing Table D-38 and D-41, and adding 5 db to Table D-38, there was a 5 percent chance of 

high risk noise complaints at the Wilson Residence and 2 percent at the Little residence during the 

monitoring period. (The reason for the 5 db adjustment is that there is more acoustic energy taken 

into account with the linear sale than the C-scale. We have found that 5 db is good approximation 

for our equipment. 

Figure D-20 is the noise contour map. This figure shows four zones (Red Il, Red III, Blue II, Blue 

III) related to the activities at the OD facility. The red zone contours represent noise levels 

associated with the detonation of 150 pounds of total explosive weight, while the Blue zone contours 

represent noise levels associated with the detonation of 250 pounds, total explosive weight. 

Zone II is defined as being normally incompatible for noise-sensitive land use, while Zone III is 

defined as being incompatible. Zone I, which is not shown, is defined as compatible. From this 

preliminary analysis, no sensitive receptors have been identified as being within Zone Il or Zone III 

from either size detonation. 

The noise contour map has been developed in accordance with the Army's Noise Abatement 

Program, described in the Army Regulations, AR-200-1 Chapter 7, which is included in Appendix 9. 

This regulation also discusses program requirements, noise complaints, standards, installation 

compatible use zone program and noise assessment. 
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While not specifically addressed, air blast pressure and ground vibration complaints would be 

addressed as if they were noise complaints under AR-200-1, Chapter 7-3. 

As a result of this monitoring program AEHA concludes the following : 

a. The predicted and measured Zone II for the demolition activity at SEAD do not extend beyond 

the installation boundary. 

b. Noise from single events could create annoyance and possible complaints. 

c. There is no evidence that the worst-case blast noise levels propagating to the Wilson and Little 

residences could cause damage. 

d. Because there is a remote chance that minor damage (i.e. , cracking of a pre-stressed pane of 

glass) could occur during inversion, SEAD should consider delaying demolition operations during 

inversion conditions. 

Further, the report recommends the following: 

a. Initiate an ICUZ program to include coordinating with local planning and zoning agencies . 

b. Initiate a noise complaint management system. 

c. During inversion conditions, SEAD should consider delaying demolition operations. 
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Location of Monitoring Sites 

Site Number 

1 

2 

3 

4 

5 
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Location Instrumentation 

566 feet West of dB604 

demolition ground 

1132 feet West of dB604 

demolition ground 

2264 feet West of db604 

demolition ground 

Wilson House db604 & 

2648 feet West of LD 800B 

demolition ground 

Little House db604 & 

3390 feet North of LD 800B 

demolition ground 
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Weight of Explosives 

60 

100 

100 

100 

110 

110 

120 

130 

140 

150 

150 

150 

160 

160 

170 

180 

Table D-35 

Summary of MicroBNOISE Inputs 

Number of Shots 

1 

11 

17 
·11 -

7 

10 

5 

5 

10 

32 

13 

9 

5 

3 

2 

1 

Note: All demolition activity was between 0700-2200 hours 
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Burial Depth 

(Feet) 

10 

8 

8-10 

10 

8 

8-10 

8 

8 

8 

8-10 

10 

12 

8-10 

8-12 

12 

12 
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Land Use Planning Guidelines 

Noise Zone Population 

Highly Annoyed 

I < 15 

II 15-39 

III >39 

dBA = decibels, A-weighted 

dBC = decibels, C-weighted 

< = less than 

> = greater than 
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Transportation Noise Limits Small Arms 

ADNL Impulsive dBP 

CDNL 

<65dBA <62dBC <87dBP 

65-75 dBA 62-70 dBC 87-104 dBP 

>75dBA >70dBC > 104dBP 
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Site 

1 

2 

3 

Wilson Residence 

Little Residence 

Table D-37 

CDNL and Number of Events Judged 

Valid at Each Site 

CDNL (dBC) 

68.6 

64.0 

57.1 

61.7 

58.5 
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Total 

Number of Events 

Valid at Each Site 

88 

100 

81 

78 

25 
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Percent 

Site Number < 110 

1 42 

2 39 -

3 79 

Wilson 77 

Residence 

Little 92 

Residence 

Table D-38 

Summary of C-Weighed Peak 

Level Distributions 

of C-Weighed Peak Levels 

110-125 dBC 125-135 dBC 

45 10 

55 4 

18 3 

20 3 

6 2 
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> 135dBC 

3 

2 

0 

0 

0 

Note: Percentages are based on 142 impulsive noise events 
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Site 

Little Residence 

Little Residence 

Wilson Residence 

Little Residence 
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Table D-39 

Vibration Measurement Data 

at 

Wilson and Little Residence 

Date 

January 29, 1992 

January 30, 1992 

January 31, 1992 

February 3, 1992 
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dBP 

35.1 

33.2 

38.6 

37.2 

41.9 

46.1 

38.9 

45.9 

57.5 

55.4 

52.5 

48.3 

45.4 

37.4 

30.3 

32.9 

35.1 

34.1 

36.4 

43.1 

42.1 

50.7 

39.4 

33 .0 
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Little Residence 

Little Residence 
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Table D-39 
(continued) 

Date 

February 10, 1992 

March 18, 1992 
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dBP 

45.6 

47.4 

44.5 

53.9 

58.5 

60.4 

29.1 

28.4 

29.3 

36.5 

29.1 

28.5 

29.0 

28.0 

29.1 

28.3 
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Date 

10/30/91 

10/31/91 

11/6/91 

11/8/91 

12/3/91 

12/5/91 

1/7 /91 

1/21/92 

1/22/92 

1/29/92 

1/30/92 

1/31/92 

2/3/92 

2/10/92 

3/18/92 
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Temperature 

(degrees) 

55 

57 

51 

40 

40 

37 

43 

29 

26 

44 

35 

34 

32 

23 

44 

Wind 

Direction 

South 

South 

North-

Northeast 

South 

South-

Southwest 

Northeast 

Southeast 

Northwest 

Southeast 

South-

Southwest 

South-

Southwest 

South-

Southeast 

Southeast 

Southwest 

West 

Table D-40 

Weather Data 

Wind 

Speed 

(knots) 

6 

6-10 

8-10 

5 

8 

4 

10-12 

12 

4-6 

7 

6 

10 

6 

10 

3 

Humidity 

(percent) 

50 

32 

29 

39 

48 

42 

52 

53 

56 

46 

50 

58 

58 

45 

40 
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Ceiling 

(feet) 

Clear 

Clear 

4,500 

4,000 

5,000 

5,000 

3,500 

3,000 

8,000 

Clear 

5,000 

2,500 

Clear 

Clear 

10,000 
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Date 

3/24/92 

3/25/92 

4/28/92 

5/7/92 

October 1, 1992 
Revision: C 

Temperature 

(degrees) 

41 

53 

60 

65 

Wind 

Direction 

Southeast 

North 

Southeast 

Northeast 

Table D-40 
( continued) 

Wind 

Speed 

(knots) 

10-12 

10-12 

10 

6 

Humidity 

(percent) 

42 

45 

58 

55 
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Ceiling 

(feet) 

3,000 

6,000 

10,000 

8,500 
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Predicted Sound 

Level, dBP 

< 115 

115-130 

130-140 

> 140 

Table D-41 

Impulse Noise Guidelines 

Risk of Complaints 

Low risk noise of complaints 

Moderate risk of noise 

complaints 

High risk of noise complaints, 

possibility of damage. 

Threshold for permanent 

physiological damage to 

unprotected human ears. 

High risk of physiological and 

structural damage claims. 

Action 

Document: SUBPART X 
Submittal: Final 

Fire all programs 

Fire important tests. 

Postpone non-critical 

testing, if feasible. 

Only extremely important 

tests should be fired. 

Postpone all explosive 

operations. 

Note: For rapid fire test programs and/or programs that involve many repetitions of 
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impulse noise, reduce allowed sound levels by 15 dBP. 
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Procedure for Distinguishing Impulsive Noise Events From 

Other High Level Noise Sources or Wind 

The following steps were used when reducing the db604 outputs to distinguish impulsive noise events 

from other noise sources or wind: 

a. The threshold was set at 100 dBC. The high threshold eliminated most non-impulsive noise 

sources and normal wind. 

b. If the duration of the event was greater than 1 second, the event was judged not to be caused 

by impulsive noise. 

c. If there were more than two events per second and more than 20 events in that minute, the data 

for that minute were judged not to be caused by impulsive noise. 

d. If the difference between the peak level and the SEL of the event was less than 15 dBC or 

greater than 22 dBC, the event was judged not to be caused by impulsive noise. 
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Procedures used to Compute Day-Night Levels 

1. Decibel Addition. Since decibels are a logarithmic number, they cannot be added using standard 

arithmetic. That is, 65 decibels plus 60 decibels is not equal to 125 decibels. To add decibels, 

it is first necessary to convert the sound levels to acoustic energy by dividing the decibels by 10 

and computing the inverse logarithm (base = 10) of this number. For example, 65 decibels is 

equal to 10 to the 6.5 power, which is equal to 3,162,278. Likewise, 60 decibels is equal to 

1,000,000. These acoustic energies are summed (3,162,278 + 1,000,000= 4,162,278). Next, the 

common logarithm is taken (log 4,162,278 = 6.6) and this number is multiplied by 10 (6.6 x 10 

= 66) to obtain the decibel sum. 

2. ADNL From to-Minute LEQ's 

a. The ADNL is computed by summing, using decibel addition, the 144 to-minute LEQ's 

for the day. Before summing, the 54 10-minute LEQ's for the hours between 2200 and 

0700 are penalized to decibels. The total energy is divided by 144. The ADNL is equal 

to 10 times the common lorgithm of this number. 

b. As an example, the to-minute LEQ's between 0700 and 2200 hours consist of 19 values 

of 46, 2 values of 47, 10 values of 48, 8 values of 49, 12 values of 50, 8 values of 51, 6 

values of 52, 5 values of 53, 5 values of 54, 4 values of 55 and 1 value of 56. The 10-

minute LEQ's between 2200 and 0700 hours consist of 43, and 1 value of 44. The total 

energy (19 x 39,811 + 12 x 50,119 + 10 x 63,096 + 8 x 79,433 + 12 x 100,000 + 8 x 

125,893 + 6 X 158,489 + 5 X 199,526 + 5 X 251,189 + 4 X 316,228 + 398,107 + 22 X 

100,000 + 18 x 125,893 + 10 x 158,489 + 3 x 199,526 + 251,189) is equal to 16,599,644. 

Dividing this energy by the 144 samples (115,275), taking the common logarithm (5.06) 

and multiplying by 10 gives the ADNL of 50.6 dBA . 
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a. The CDNL is computed by summing the acoustic energy of the SEL's using decibel 

addition. The events occurring between 2200 and 0700 hours are penalized by adding 10 

decibels to the SEL's before summing. The total energy is divided by the number of 

seconds in the monitoring period. The CDNL is equal to 10 times the common logarithm 

of this quantity. 

b. As an example, during a 24-hour period, SEL's of 115.3, 117.1, 112.1 and 114.7 were 

measured between 0700 and 2200 hours. The SEL's between 2200 and 0700 hours were 

118.1 and 111.6. With the 10 decibel penalty, these levels are 128.1 and 121.6. The total 

acoustic energy is equal to 10 to the 11.53 power plus 10 to the 11. 71 power plus 10 to 

the 11.21 power plus 10 to the 11.47 power plus 10 to the 12.81 power plus 10 to the 

12.16 power. The total energy is equal to 9,211,000,000,000. The total number of 

seconds in a 24-hour period is 86,400. Dividing 9,211,000,000,000 by 86,400 

(1()6,609,000), taking the common logarithm (8.03) and multiplying by 10 gives a CDNL 

for the day of 80.3 dBC. 
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Germania Formation-shale. sandstone: Whitesville 
Formallon-shale, sandstone: Hinsdale Sandstone: 
Wellsville Formation-shale. sandstone: Cuba Sand• 
stone. 

CANAOAWAY GROUP 
800-1200 It. (240-370 m.) 

Machl11 Formatlor1--Shale, liltstone: Rushford Sand• 
slone: Caneadea, Canisteo, and Hume Shales: Can• 
asmga Sandstone: South Wales and Dunkirk Shales; 
In Pennsylvania: Towanda Formation-shale. sand­
stone. 

JAVA GROUP 
300.700 ft. (90-210.m:) 

Wiscoy Formation-sandstone'. shale: Hanover and 
Ploe Creek Shales. 

WEST FAllS GROUP 
1100-1600 ft. (340-490 m.) 

Nunda Formall0ll-$andstone, shale. 
West Hill and Gardeau Formallons-shale, siltstone: 
Rorick~ Glen Shale; upper Bem Hill Shale: Grimes 
SIitstone. 
lower Beers Hill Shale: Ounn Hill. Millport. and 
Moreland Shales. 
Nunda Formation-sandstone, shale: West Hill 
Formation-shale, siltstone: Corning Shale. 
"New Milford" Formafion-sandstone, shale. 
Gardeau Formallon-shale, . siltstone: Rorlc ks Glen 
Shale. 
Slide Mountain Formallon-sandslone, shale, con­
glomerate. 
Beers HIii Shale: Grimes Siltstone; Dunn Hill, Mill • 
port, and Moreland Shales 

SONYEA GROUP 
200-1000 ft. (60-300 m.) 

In west , Cashaqua and Middlesex Shales. 
In east, Rye Point Shale: Rock Stream l"(nlield") 
Siltstone: Pulteney, Sawmill Cree k, Johns Creek. and 
Montour Shales. 

GEN£SH GROUP ANO TULLY UM£STONE 
200-1000 It. (60-300 m.) 

West River Shale: Genundewa Limestone: Penn Yan 
and Genes eo Shales; all except Genesco replaced 
eastwardly by Ithaca Formation-shale, sillslone 
and Sherburne Siltstone. 

~ Oneonta Formation-shale, sandstone. 
Unadilla Formation-shale. siltstone. 
Tully Llmeslone .-

HAMILTON GROUP 
600-1500 It. (180-460 m.) 

Moscow Formation-In west: Windom and Kashong 
Shales, Mentelh'Llmeslone Members: In east, Coop• 
mlown Shale Member. Portland Point Limestone 
Member. 
ludlowville Formation-In west, Deep Run Shile. 
Tichenor Limestone, Wanakah and ledyard Shale 
Members, Centerlield Limestone Member. In east: 
King Ferry Shale and other members. Stone Mill 
Sandstone. Member. 
Skaneateles Formation-In west, Levanna Shale and 
Stafford limestone Members; In east, Butt er nut, 
Pompey, and Delphi Stallon Shale Members. Mott­
ville Sandstone Member. 
Marcellus Formation-In west, Oakta Creek Shale 
Member; In mt: Cardiff and Chittenango Shale 
Members, Cherry Valley limestone and Union 
Springs Shale Members. • 
Panther Mountain Formation-shale, siltstone. sand• 
stone. 

ONONDAGA LIMESTONE ANO ORISKANY SANOSION( 
75-150 ft. (23-~5 m.) 

Onondaea limestone-Seneca, Morihouse tcherly) 
':- an~ Nedrow limestone Members. £d2eclill chertv 
r timeiione· Member, local bioherm·s. -

..., 
r 

\,., 
r 

): 

Oriskany Sandstone. 

HElDERBERG GROUP 
0-200 ft. (0-60 m.) 

Coeymans and Manlius .Limestones: Rondout Dolo­
stone. 

AKRON DOLOSTONE, COBlESKILL LIMESTONE, 
AND' SALINA GROUP 

700-1000 ft. (2 I 0-300 m.) 
-.kron Dolostone: Bertie Formallon-dolostone. shale. 
Camillus and Syracuse Formations-shale, dolo• 
stone, gypsum, salt. 
Cobleskill limestone: Bertie and Camillus Forma­
lions-doloslone, shale. 
Syracuse rormation-dolostone. shale, gypsum. salt. 
Vernon Formation-shale, doto:tone. 

LOCKPORT GROUP 
80-175 ft. (25-55 m.) 

Oak Orchard and Penfield Dolostones. both replaced 
tlltwardly by Sconondoa f.orm1tiM-lime1tone . 
dolostone. 

CllNTON GROUP 
150-32S fl. -(40.~;r 

Decew Ooiostone: Rochester Shale. 
lrondequolt limestone; Wliflariisoiishaie; Wolcoll 
Furnace Hematite; Wolcott Limestone: Sodus Shale: 
Bear Creek Shale: Wallington Llme1IQne: Furnac e­
ville Hematite: Maplewood Sh~le: Kodak Sandstone. 
Herkimer Sandstone: Kirkland Hematite; Willowvale 
Shale; Westmoreland Hematite: Sauquoit Formallon 
-sandstone, shale; Oneida Conelommte. 

MEDINA GROUP ANO OUEENSTON FORMATION 
0,900 ft. (0-270 m.) 

Medina Group, Grlmbsy form1t ion-11ndston e. shale . 
Oueenston Formation-shale, siltstone. 
Undillmntiated Medina Group and Oue1 n1 ton 
rormation. 

lORRAINE GROUP 
700-900 It. (210-270 m.) 

Oswego Sandstone. 
Pulaski and Whetstone Cull Fcrmations-siltslone, 
shale. 

TRENTON GROUP 

., ,;{\,., 
:;;; .II 
:2~ 
::;; -0 

'-- 0 

I 00-300 fl. (30-90 rn.) 
Utica Shale. 
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FIGURE D-9 

NOTES 

E lcvat'ions arc based upon an assumed 
elevation of 100.00 feet, located 
on the sill o f the easterly concrete 
entrance to dugout at north end of 
paved access road . 

Arca shaded is bomh disposal area . 
subject to frequent contour 
alteration due to bulldozing . 
filling and explosion . 

Open Burn Pads (A through 
out of service as of 1987 

fl 
J) arc 

BULLDOZE D HILLS APPROX . 5ft 
A 8 0 VE G RAO E(LOCATION IS APPROX !MATE) 

SENECA ARMY DEPOT, ROMULUS, NY 
RCRA PART B, SUBPART X 

PERMIT APPLICATION 
OB/OD MONITORING WELLS AND 

INTERPRETED GROUNDWATER CONTOURS 
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LOOKING NORTH 
ELEVATIONS BASED ON ASSUMED 100'ELEVATION 
FOR POINT ESTABLISHED BY TRIPI ANO ASSOCIATES 
JUNE,1981,0N CONTOUR MAP PREPARED FOR SEAO. 

PREPARED BY C.R. LIPPITT, CPG, OCT. 31. 1990 
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(refer to Figure D-9 for cross-section location)-
( VERTICLE EXAGGERATION : , 10X) 

SENECA ARMY DEPOT, ROMULUS, NY 
RCRA PART B, SUBPART X 
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OB AREA CROSS-SECTION,C-C' 

SCALE IN FEET 
100 0 100 200 

~ ; 



) 



UNITED STATES GEOLOGICAL SURVEY 

NORTH 

-
S(NE CA IIIV(R (IIAJ<G( CAIUI.) 

WISCOY SHALE 

· NUNOA SANDSTONE 

WEST HILL F'OR"4ATION 

GRIMES SANDSTONE: 

HATCH SHALE 

CASHAOUA S'<ALE 

WEST RIVER SHALE 

GENESEO SHALE 

GEOLOGIC SECTIONS ACROSS SENECA COUNTY, NEW YORK 
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FIGURE D-7 

~ YOR~ WATER POWER AND CONTROL COMMISS.lilli. 
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SENECA ARMY DEPOT, ROMULUS, NY 
RCRA PART 8, SUBPART X 

PERMIT APPLICATION 

REGIONAL GEOLOGY CROSS SECTIONS 
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FIGURE D-6 

, ~ R.1• SOIL LEGEND 

e ins • c o p 1tol letter ,s the ,n,1iol one of the soil nome . A second cop,tol letre1 , 
5, C, D, E , or F , 1s o general guide 10 rhe s lope clas s Symbols w,rhout o slope 
,er e r e fo r those m,sce llone ovs land type s or soil s where slope 1s nor s1gn1f,c0:"l t 

s e a nd monoge-rnenl. A f1nol number, 3, 1n lhe symbol shows that the soil 1s eroded. 

~MOOL N~E 

A, 
Ad 
Al 
AnA 
AnB 
AoA 

AoB 
ApA 

ApB 
A,8 
A,C 
A,D 
AvD 
AwB 
Aw( 
AwD 
Azf 

Co 
CeB 
Ce83 
CeC 
CeC3 
ChD 
ChE 
CkA 
(kB 
CI A 

·c1a 
CIC 
CoA 

CoB 

CsA 
CsB 
Cu 

Alden mucky s, \1 loom 
Alden mucky s,h loom , 1ill !>ubs1ro1um 

Aliuv10 I lend 
Angolo s i h loom, 0 10 J percen1 slope s 
Angele sih loom, 3 10 8 percent slopes 
Appleton gravelly sih lv0m, 0 to 3 pt!rcenl slopes 
Appleton gravelly sill loom, 3 10 8 percent slopes 

Apple1on sih loom, 0 10 3 percent slope s 

Appleton s1h loom, 3 10 8 percent slope!. 

ArkO()f'I loamy f,ne sand , l 10 6 percen1 slope!. 

Arkport loomy f,ne sond , 6 to 12 percen1 slof)':S 
Arkport loomy fine sond, 12 10 20 percen• slopes 
Arnot chonnery silt loom, 15 lo 25 perc~nl slopes 

Aur010 silt loom, 3 10 8 percent slopes 
Aurora sih loom, 8 to 15 percen1 slopes 
AurOfo sih loom, 15 to 25 percen, slo~~ 
Avroro ond Form,n91on soils, 25 ro 75 percer,, 

slopes 

Conondo19uo s i Ir loom 
Cazenovia silr loom, 3 10 8 percent slo~s 
Cazenovia sill loom, 3 ro 8 percent slopes, erode·d 
Cazenovia s i Ir loom, 8 to l 5 percent slopes 
Cazenovia sih loom, 8 10 15 percent slopes , eroded 
Cazenovia soils, 15 ro 25 percen1 slopes 
Cozenov10 soils, 25 to 40 percent slopes 
Claverack loamy f ine sand, 0 10 2 percen1 slopes 
C loverock loo my fine sand , 2 to 6 percent slopes 
Collomer silr loom , 0 to 2 percen, slope~ 
Collomer sih loom, 2 to 6 percent slopes 
Collomer silt loom, 6 10 12 percent slopes 
Collomer silt loom, moderately shallow variont, 

0 10 2 percent slopes 
Collomer silt loom, moderately shollow variant, 

2 to 6 percent slopes 
Conesus gravelly sill loom, 0 to 3 ·percent slopes 
Conesus gravelly silt loom, 3 to 8 percent slopes 
Cosed loamy fine sond 

OoA Darien silt loom, 0 to 3 percent slopes 
OdB Oo r ien- Donle y-Cozenovio silt looms , 3 to 8 percent 

DvB 
DvC3 
DuD 
DwB 

slope s 
Dunkirk sih loom, 1 to 6 percent slopes 
Dunkirk silt loom, 6 10 12 perc ent slopes, eroded 
Dunkirk s I It loom, 12 to 20 percent slopes 
Dunkirk silt loom, limes1one subsrrotum, l ro 6 

percent slopes 

SOURCE: 
U.S. DEPT. OF AGRICULTURE SOIL SURVEY, 
SENECA COUNTY , NEW YORK 
APRIL, 1972 

SENECA ARMY DEPOT 

RCRA PART B , SUBPART X 

PERMIT APPLICATION 

SURFICIAL SOIL MAP 
FOR OB/OD GROUNDS 

APRIL 1992 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

) 

CORNELL UNIVERSITY AGRICULTURAL EXPERIMENT STATION 

GENERAL SOIL MAP 
SENECA COUNTY, NEW YORK 

Seate 1 : 190,080 
1 0 1 2 3 
1 1 I I I I I I 

SOIL ASSOCIATIONS 

4 Mites 
J 

AREAS DOM INATED 13Y HIGH- LI ME SO ILS DEVELOPED IN 
G LAC IAL T IL L 

-

On tari o-Ovid o ssoc ,oti on : Deep , well-drainPd to s o me­
what poorly_ drain ed so il s !hat hov e o loo m to s ilty c lo y 
loom subso, I 

r-:;--, Honeoye-L imo o ssoc ,o ti on : Deep, we ll drained ond 
~ moderately we ll drained s o il s t ho t ho ve o hea vy si lt 

loa m to heavy loom 5ubsoi I 

ARE AS DOMINATED BY HIGH-LIME SO ILS DEVELOPED lf\l 
GLAC IAL LAKE SEDIMENTS 

~ Sc hoharie-Odes s a association : Deep, well -drained to 
L.::_J somewhat poorly drained soi Is that have o si lt y clay 

loom to clay sub soi I 

Odesso-Lokemont assoc ioli o n : Deep, dominant ly some­
what poorly dra ined and poorly drained s o ils lhot hove 
o si lty clay loom to silly cloy subso i l 

AREAS DOMINATED BY MEDIUM-LIM E SO IL S DEVELOPED 
IN GLAC IAL TILL 

r-;-, Conesus- Lan s ing a ssoc iati o n : Deep, mode rately we ll 
~ drained ond' well drained soi ls thol hov e o heavy s ilt 

loom to heavy loom subsoil 

Darien-Ango lo as soc iati on : Deep and moderate ly deep , 
somewhat poorly drained soi ls thol hove o s ilt y c loy 
loom and cloy loom subsoil 

AREAS DOMINATED BY MEDIUM-LIME SOILS DEV ELOPE D 
IN GLAC IAL LAKE SEDIMENTS 

-

Dunkirk-Co l lamer o ssoc ioli o n : Ue e p, we ll drai ned a nd 
moderately well drain e d soils t hat hove o si lt loom to 
si lt y cloy loom sub soi l 

Dunk irk -C a zenov ia ossoc iotiow /vl ,. ,de ro te ly de Pp and 

-

deephwell drained and moderoi e ly wel l drained soi ls 
that ave a silt loom to si lt y c la y loom subsoil tha t 
overlies lime s tone 

Arkport-C laverack as s ociation : Deep, dominonll y well 

\ \ -

drained and mod erately well drained soi ls tha t ore loam y 
fi ne sand and fine sandy loom thr oughou t or that hove o 
loamy fine sand subsoil over si lt y c lo y or ~ la y 

AREAS DOMINATED BY LOW-LIME SOILS DEVELOPED IN 
G LAC IAL TILL 

-

Long ford-Erie a ssoci ation : Deep, moderately well drained 
ond somewhat poorly drained so ils that hove o chonne ry \, ~ 

"-,~\\ -
=;_ \ \ 

silt loom to chonnery loom frogipo n 

AREAS DOMINATED BY SOILS DEVELOPED IN ORGANI C 
MA TE RIAL 

Muck - Peat-Fresh Water Morsh ass oc ia t ion · 
sha llow, ver y poorly drained o rqoni ,: so i ls 

February 197 1 

Deep to 

__l 

\ 
- r- -I,..--

\\ \ ,), 
\ \ 0 
\ \~ 

\ \ ~ 
\ "'1,j, 

',\ '"' (, 

I \ 2 \ , '"-.. r.J 

31~ '\ ®> . ~ ~~ ---~-~ -
Tl)Ml'KINS -- CO 

16 " 4()' 

NOTE-
TM, map 11 Intended lor general planning. 
Each dellneatlon may contain rolls hoving rol• 
lngs dlfferenl from lhose shown on the map. 
Use detailed ,all maps lor operallona/ planning. .,, 

i5 
C: 
:0 
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0 
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Seneca Anny Depot. RomuJua, Now Yort 
RCRA Part B Permit Applic:atioa 

SQ[L 

DEPTH <FTl 
e.s-1.s 
1.5-2.5 

WATER 

NOTES! 

Pb HMX TETIIYL TNT 

1.s1 <1.8 <S.e <Le 

<S.0 166.6 43.0 2.1 

SAMPLE 37 
SEDIMENT FROM DITCH 

EP TOX-SDL 
EXPLOSIVES-SOL 

1. ONLY ClJ4l0lN)S IETECIED NIE StOIN 
SOD. CCN:EHTMTIONS NIE "5 !'f/9 (ppal 
WATER a:N:ENTMTIDNS ARE AS i,g,1. lppbl 

2. HEAVY· METALS IN 90IL REPREEt« EJt ,.;TOX"""'ICl..,f"'Y 
o:JNC8fTRATI0NS . 

3. \1t~ALS~IN VAT!R ME 01SS0LYED 
4. WATER WAS 08T FROM 80REH1.ES 

USDI. TEMPCJIARY WHICM ARE CIJIIENTLY NON-€XISTANT 
5. Ba. • BEl.OW DETE1:TA81.E UHITS 
6. ~ • NOT REPORTE> BY I.MORATORT 

REF• HAZARDOIIS WASTE S1'UDY NO. 37•2'-e47Ct-&S 
PHASE 4 OF NC CJIEN BURNDli/ 
OPE>HlETIJMTION GR0lJIDS 

~AlfA~na.~~~ ~ CRO.N)S 

~ IIAMT DEPOT. R0M.l.US. HEW T0AK 
AOOJST 13-141.1'184. 

son.. 
DEPTH <FTl Pb Bo 

e-1 l.◄ J (10,0 
1-2 3.81 <10.0 

Se l+IX 
<0.1 ◄.l!l 
<0.1 <1.0 

Documcat: SUBPART X 
Submittal: Draft 

TNT 
<1.0 
11.6 

4 <0.6 ◄2.6 (0.1 <l.l!l <1.0 
4.5-6 <0.6 <10.0 <0.1 <1.0 <1.0 

WATER <5.e 37◄ 28.1 <Ul0 4.3 

SAMPLE 036 
SEDIMENT 

FROM DITCH 
Pb-0.603 

EXPLOSIVES-SOL 

s 

EAST BERM 
COMPOSITE 
Se-424.0 

EXPLOSIVES-SOL 

8H4 0 
s 

SHS 

SOUTH BERM COMPOSITE 
EP TOX·BOL 

EXPLOSIVES-NA 

son. 
DEPTH~ S. IMC TNT 

<8.1 < 1.0 <1.0 
<0.1 :J.6 <1.0 
<8.1 <U, <UI 

WATER zz., <1"" 3.3 

FIGURE D-11 SOIL AND GROUND WATER DATA FROM BURNING PAD B 

April 17, 1992 
Rcvilioo: B V:\Envir\Sooeca\SubpanX April 17, 1992 



Scocca Army Depot. llomulua, Now Yorit 
RCRA Part B Permit Applicalioa 

son. 
DEPTH (FT> 

e-1 
1-2 

Pb MMX 2.6 ONT ◄ ONT 
<8.!5 <UI 
18.7 <UI 

32.3 2.6 2.3 

C NO EP: TOX OR EXPLOSIVES TEO AT 0-1' 

$ BHU 

EAST BERM COMPOSITE 
NO EP-TOX OR 

EXPLOSIVES DETECTED 

~ 
~ 

' $8H3 --
' • BH2 

e!--......_~ 

son. 
llEPTH IFT>. Pb 

8-e.5 <8.5 
8.5-Ul <9.5 
-4-6 <0.5 
5-6 1.43 
7•8 e.,q 

WATER <5.8 

\ 
I 

) 

c,. 
<8.5 
<8.5 
(l!l.!5 
<l!l.5 
<111.5 

l.27 

Documclll: SUBPART X 
Submiual: Draft 

l+DC TNT 
<UI -,__ .. 
<1.8 18,7 
(1.0 <UI 
<t.8 <UI 
<1.0 <Ul 

126.1 <UI 

SOUTH BERM COMPOSITE .__ 
Pb- 2.616 
ROX- 1.6 

TNT- 124.5 
2.4-0NT- 1.1 

It.__ 

~ ' WEST BERM COMPOSITE 
NO EP-TOX DETECTED 

NOTEs. 

1. ON. Y C04'0lNJS DEi ECI ED ME SHIMf 
SOIL CCNCENTMTJCINS ME AS !191'9 (ppal 
WATER c:tJNCENl'MTIDNS ME Mi i,glL lppb) 

ROX- 8.2, TNT- 1.2 

2. ~~ son. REPRESENT_! ~!CITY 
3. HEAVY HET-._S DI VIITER ME DISSCLVED 

IFU.mE> SilMI\.ESI 
4.~~~~~CUAAENTLY .....OISTMT 

tP.\1---a~BY ~TORY 
REF, HAZNm.1S ""511: Snirt NO. 37-2&-M'rHI 

PHASE ◄ OFNC~ 
~~TIGATION CF ... ~- ....... ~ 
CONTAMINATltN AT THE 0P£N - __,, 

S8ECA f!IIIM'r DEPOT, AOKJWS. NEV YORK 
AUGUST 13-1"- 14184. 

son. 
DEPTM IFT> __ .. 

e.5-Ul 
4-'!'i 

WIITER BEFURE 
MIN 
WATER AFTER 
MIN 

Pb ROX TNT tMC 
<'"-"' l.4 .-. et.JI! 

<e.!5 L.3 <Ul <Ul 
<l!L!:I (1 .. "' .. (''" 
76.1 <31 5.q 124.8 

112 <31 2J. <IN 

FIGURE D-12 SOIL AND GROUND WATER DATA FROM BURNING PAD F 

April 17, 1992 
Roviaioa: B V:\Envir\Semca\Subpu« April 17, 1992 



SellC(:a Anny Depot, Romwua, New York 
RCRA Part B Permit Applil:&lioa 

son. 
DEPTH IFTl 4 ONT 
8-e.5 2.2 
0.5•Ul 
3 <UI 

WATER NOT SAHPL£D 

AU. EP TOX ARE BOL 

5 
BH10 

son. 
DEPTH IFT> 
e-e 
e.5-1.8 
2-3 
'4-G 

WATER 

NOT SAMPLED · s 
9Hq 

As 
<8.5 
~ 
(8.5 
<8.5 

s.q• 

s. H-4)( 

<8.1 <t.e 
<8.1 (U, 

<e.1 <Le 
<B.l <l.8 

1.ci I~ 

TNT 
<I.B 
<1.8 
<I.B 
<l.8 

sci., 

DocUIDISlll: SUBPART X 
Submiu.al: Draft 

EAST BERM COMPOSITE 
Pb - 5.6"4 

EXPLOSIVES- BDL 

NOT SAMPLED 

SOD. 

NOT'ESI 

L. ON.. Y CDP0IHJS CEI Et I ED NIE SIOIN , 
SOll. CtJN:ENTMTIONS ARE AS ~9 (ppal ·_ 
WATI:R a»aNT'RATIDNS ARE M urjlt. lppbl 

2. HEAVY ~g.r SDI. HiJiflESENT EP TaXJCm 

3. ~ALS IN VATER ARE amD..YED 
IFD..TDEIJSA11'1.ESJ 

BH8 

WEST BERM COMPOSITE 
EP TOX- BDL 

EXPLOSIVES- BOl. 

4. VATER VAS OBTAINED FROM l0IIEKl.ES 
6. ~ ~'1'Mi£~ARE CUIIENn..Y taf-EXlSTANT 
6. ~ - N01 HEl'OUED SI' LMOMTOln" 

REF, Ho\ZMDClJS VIISlE STtln' Nil. 37•2'-M'rt-15 
PHASE 4 CF #C O'EH 8'RGNGI 
OP&HJETCNAT10N GR0tHJS 
EVALIJA Tl0N DNESTIGAT10N aF SOD. 
CCNTAMINATD AT THE CJl'EN IUININC Gfl1NJS 

SENECA MHY DEl"0T. HDHlAJJS. ~ TORK 
AUiUST 13·1'1. 1"84. 

5 
BH6 

SOUTH BERM COMPOSITE 
EP TOX- BOL 

EXPLOSIVES- BOL 

FIGURE D-13 SOIL AND GROUND WATER DATA FROM BURNING PAD H 

April 17, 1992 
Rcviaion: B V:\Envir\Scnoca\SubpartX April 17, 1992 



Seneca Anny Depot. Romuhu, Now Yott 
RCRA Part B Permit Applic:atioa 

NOz 

TNT 

NHOH 

NOMENCLATURE; 

2-A 
4-A 
2,2'-AZ 
2,4'-AZ 
4,4'-AZ 
2,6-DA 
2,4-DA 

- 2-amino-4.8-dlnltrotoluene 
- 4-amino-2.8-dlnltrotoluene 
- 4,4"-d1nltro-2.2·-azoxytoluene 
- 2'4-dlnltro2.4'-azoxytoluene 
- 2.2'-dlnltro-4.4'-azoxytoluene 
- 2.8-dlamlno-4-nitrotoluene 
- 2,4-dlamlno-6-nltrotoluene-,.-· 

SODRCE: 

Spectal Report IO-Z: EIIW"ODmeatal 

Docuinont: SUBPART X 
Submiual: Draft 

2,4'-Az 

NHz 

Traut-&UoD Procbaob ot Nltra&romaUcs 
aDCl Nltnataa; Uta.tare Rm- _, 
a-maclau- tor AD&l:,Ucal Ketbod Dnelopmaat: 

U.S. Ana7 Corps ot ZDctaflff, Cold Rectoa■ Ren&rcb 
aDCl EaciaNnDC Laltontol')', Feb, 1H0 

FIGURE D-14 TRANSFORMATION PATHWAYS AND PRODUCTS . FOR TNT 

April 17, 1992 
Reviaion: B V:\Envir\Scocca\SubpulX April 17. 1992 
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Scocu Anny Depot, R.omulua, New Yort 
RCRA Part B Permit Applic:atioa 

NOMENCLATURE; 
2,2'-AZ - 4,4'-dlnitro-2,2'-azoxytoluene 
2,4 '-AZ - 2· ,4-dlnitro-2,4'-azoxytoluene 
4,4'-AZ - 2,2'-dLnltro-4,4'-azoxytoluene 
OAT - Dlamlnotoluene 
2-A-4-NT - 2-amlno-4-nltrotoluene 1, 

4-A-2-NT - 4-amlno-2-nltrotoluene 
4-AC-2-NT - 4-acetamlde-2-nltrotoluene 

N 
' 4,4'-Az 

6w, 

SOURCE: 
-

Special Report 90-2: En'riroameatal 

Documcn&: SUBPART X 
SubmiuaJ: Draft 

4-Ac•2-NT 

TraastormaUOD Product. of NltroaromaUcs 1' 

aad Nltramllla: Uterat.ure Re'riew and 
Reco-•adeUons tor ADal,Ucal Method DeTelopmeat: 

U.S. Anny Corps of Encmeen, Cold Recloas ReHarcb 
aad EDpaeerlDc Laboratory, Feb. 1990 

FIGURE D-15 TRANSFORMATION PATIIWAYS AND PRODUCTS J:OR 2,4-DNT 

April 17, 1992 
Rcviaioo: B V:\Eavir\Senec:a\SubpartX April 17, 1992 



Scocca Army Depoe. Romulua, New Yort 
RCRA Part B Penni& Applicatioa 

o2 N'N''''-N"'N02 02 N.._N/",N,..N02 ON, ,.,,,.... ,,NO 
N N 

~N) 
I 

tlO 2 

NHOH 

j 

\ 

\.N) --- I__ ) · 
N 

1 
NO 

l 

0 2 N, A ..,NHOH 
N- N' 
H H 

I 
NO 

l 
ON, --.. NHOH 

'N' 'N-' 

~ 
'--t.) 

I 
NO 

HCHO • 02N A .,N02 
'N N' 

H ! H 

HCHO • 

·( • - 1,; 

u ... _., -o· 
Speolal leport 80-2: ED'flroam-tal · 
Trautormau- Produau of NltnaromaUaa 
uu1 Nltnmbla: Uteratan Rm- uu1 
ReeommeadaUou for Aaal,Uoal ~•tlaod Dnelopmeat; 

U.S. An117 Corpa- of Eaciaeen, Cold Repou RaNan:b 
-cl EDctaeeriDC Laboretor7, Feb. 1 HO 

Documea&: SUBPART X 
Submiual: Draft 

ON..._ ,..,..... ...,NHOH 
N N 
H H 

HN 
I 

NH 

CH3 ,.. 

FIGURE D-16 TRANSFORMATION PATHWAYS-' AND PRODUCTS FOR RDX 

April 17, 1992 
Rcviaioo: B V:\Envir\Seneea\SubpartX April 17, 1992 



Seneca Army Dcpol, R.omulu., New Y ortc 
RCRA Part B Permit Application 

0 
= = 

April 17, 1992 
Rcviaioo: B 

FIGURE D-17 REGIONAL TOPOORAPHY MAP 

Docume01: SUBPART X 
Submiaal: Draft 

north 

V:\Eovir\Seneca\SubpanX April 17, 1992 
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Seneca Army Depot. R.omulua, New Yon: 
RCRA Part B Permit Applicalioo 

NW 

Installation: __ . 
Seneca Army Depot, NY 

Location of Data: 

Syracuse, NY 
Source: 

N 

cr-lLM 

NE 

0-3 , ......... ~ ......... ......... . ....... . ......... 
KNOTS 

Document: SUBPART X 
Submiaal: Draft 

ENE 

E 

>12 

US Anny Environmental 
Hygiene Agency 

. NOTE: EACH DIVISION IS 2,r, OF TOTAL TIME. 

April 17, 1992 
Reviaioa: B 

FIGURE D-19 WIND ROSE 

V:\Eovir\Scneca\SubpartX April 17, 1992 
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Seneca Army Depot, Romulus, New York 
RCRA Pan B Permit Application 

TABLE D-1 

Document: SUBPART X 
Submittal: Draft 

AVERAGE BACKGROUND CONCENTRATIONS OF SELECTED HEAVY 
METALSIN ROCKS, SOILS, AND SEDIMENTS 

= Me@.:::11::::::::::::::::: liii1!iiili::::::::::1::111::1:::::::::::J:l:1::::r::1::::::::::111fflt~:i:1:::::::::::: ::1::::::::::111,11:::::::1:::::::: lillll:ljjjjllljljjJlj:J:::11:::1:::::1:1::::::::::::l 1lJ::::1::::::§11~11::1:::::::::1:1: 

Arsenic 15 1 2.5 5 12 

Barium 700 50 100 500 NA 

Cadmium 0.2 <0.1 0.1 1 2.5 

Chromium 100 35 10 50 75 

Mercury 0.5 0.07 0.05 0.03 0.0 

Lead 40 · 7 8 20 55 

Selenium 0.6 NA 0.08 0.02 NA 

NOTES: 

1. Source: Levinson 1980, unless otherwise noted. 
2. All concentrations as total metals in ppm. 
3. Values are an average of samples from earth's crust, which can vary significantly. 
4. From MOE (1988): Upper 95% confidence limit of pre-industrial concentrations in Great 

Lakes sediments. 

April 15, Im 
Revision: B V\;Envir\Scncca\.5ubpanX April 10, 1m 



Seneca Army Depot, Romulus, New York 
RCRA Part B Pennit Application ' 

TABLE D-2 

Document: SEADPART X 
Submittal: Draft 

OB/OD FACILITY MONITORING WELL DATA 

,11ra■ l■IJJ 
MW-1 13.0 I 12.0 NA 7 5 I NA. 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11 

April l15, 1992 
R~vision: B 

7.0 I 6.5 

11.0 I 9.5 i 

10.0 9.5 

10.0 9.0 
I 

9.0 i 9.0 

6.5 6.0 

18.5 9.0 

15.0 10.0 

18.5 15.0 

17.5 9.0 

NA 1 5 NA 

NA 4.5 5 NA 

NA 4.5 5 NA 

NA 4.0 5 NA 

NA 4.0 5 NA 

NA 1.0 5 NA 

13.5-18.5 4.5 5 100 

10-15 3.0 14 100 

13.5-18.5 4.0 I 5 100 

12.5-17.5 4.0 I 5 100 

tllii■.1111 
NA INA I NA INA 

NA I NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

0 122.08 6.96 115.12 

0 117.89 4.30 113.59 

0 I 122.24 6.40 115.84 

37 I 113.95 6.30 107.64 

V:\Envir\Seneca\SubpartX April 10, 1992 



Seneca Anny Depot, Romulus, New York 
RCRA Part B Permit Application 

r 

TABLED-2 
(Cont.) 

lfl■IIIII■ 
MW-12 15.0 7.5 10-15 3.0 4 

MW-13 17.0 6.5 12-17 3.0 5 

MW-14 16.5 9.0 11.5-16.5 3.5 5 

MW-15 13.5 6.5 8.5-13.5 3.0 3.5 

MW-16 13.5 6.5 8.5-13.5 3.0 3.5 

MW-17 19.0 8.0 14-19 4.5 5 

NA = Not available 

All depths are relative to the ground surface, all depths in feet. 

100 

100 

100 

100 

100 

100 

Document: SEADPART X 
Submit1al: Drah 

·11■1nri1~ 
0 107.74 3.98 103.76 

17 114.00 4.90 109.10 

0 107.43 5.47 101.96 

0 105.01 3.18 101.83 

0 105.73 3.18 100.41 

0 107.89 5.32 103.77 

2 Temporary Bench Mark (fBM) was assumed to be 100.00 and is located at the doorway of the bunker in northwestern corner of 
the OB/OD facility. 

3 Measured in January 1988. 

April 115, 1992 
Revision: B V:\Envir\Seneca\SubpartX April 10, 1992 



Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

TABLE D-3 

SUMMARY OF GROUNDWATER ANALYSES 
WELLS MW-1 THROUGH MW-7 

(1981 THROUGH 1987) 

Document: SUBPART X 
Submillal: Draft 

t•dMiltll\ll Jilildill.B.11~,;lill !1 
lnorganlca 

Arsenic 50 25 10 ND 26 0 0 -
Barium 1,000 1,000 100 ND 26 0 0 -
Cadmium 10 10 5 ND 26 0 0 -
Chromium 60 50 10 ND 26 0 0 -
Mercury 2 2 0.2 ND 26 0 0 -
Load 50 25 10 ND 26 0 0 -
Selenium 10 20 5 ND 26 0 0 -
Silver 50 60 10 ND 26 0 0 

Iron NA 300 2-100 ND-1,020 65 40 3 1,7 

Manganoso NA 300 1-30 ND-320 65 02 17 2,5,6,7 

fluoride 4,000 1,600 100 100-300 27 27 0 5 

Nitrate 10.000· 10,000· 60 ND-10,000 27 23 1 5 -
ExploalvH -
HDX NA (35)b 100 ND 46 0 0 -
ROX NA (361b 30 ND 46 0 0 

April 1S, 1992 
~~i~n: p V:\Envir1Seneca\5ubpart X April 10, 1992 



Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

~ 

TABLE D-3 
(Cont.) 

Document: SUBPART X 
Submillal: Draft 

Ch1ilil'lllcil::::l:::::•::::::::,::•·•:•:,::::::i : :111~ ;:11iii ;t:: iii~, rt■l~ 'ii~~- l 11111(, llif i! . ,, 
NA (1 )b 10 NO 46 0 0 

Tetry1 

2,4,6-TNT NA (lib 1 NO 46 0 0 

2,6-0NT NA (l.1)0 1 NO 46 0 0 

2,4-0NT NA (112b 1 NO 46 0 0 

pH NA (6.6-8 .S)d 6.7-8. ld 300 300 0 

TOC NA NA 100 1,000- 340 340 NA 
54,000 

I TOX I NA I NA I 10 I N0-130 I 335 I 133 I NA 

NOTES: 

• Groundwater standard is for nitrate only. 
b Guidelines proposed from "Criteria Development Report for the Closure of Nine Burning Pads" (M&E, October 1989t. 
c EPA Water Quality Criteria for 10·5 risk. 
d Units are pH. 

NA Not Available 
ND Not Detected 

Data summarized from the 1987 USAEHA Groundwater Contamination Survey 

April IS, 1992 
Revision: B V:\Envir\'leneca\liubpart X April 10, 1992 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application I 

TABLED-4 

1: SUMMARY OF SOIL ANALYSIS DATA 
qSAEHA PHASE II (1982) REPORT FOR BURN PADS B THROUGH H 

I 

Document: SUBPART X 
Submillal: Draft 

■lllilt1 1lills1lfl■l11iiii l-itail11111 
Metals 

Arsenic 

Barium 

~dmium 

Chromium 

Mercury 

Lead 

Selenium 

Silver 

Explosives 

HMX 

RDX 

Tetryl 

2,4,6-TNT 

2,6-DNT 

2,4-DNT 

NOTES: 

April 15, 1992 
Revision: B 

,;-

1. 
2. 
3. 
4. 

s O.S mg/I ND 24 

100 10 mg/I ND - 508 mg/I 24 

1 0.1 mg/I ND - 0.17 mg/I 24 

s O.S mg/I ND 24 

0.02 0.02 mg/I ND 24 

5 O.S mg/I ND - 24.6 mg/I 24 

1 - 0.1 mg/I ND 24 

s O.S mg/I ND 24 

NA 1 ug/g ND 24 

NA 1 ug/g ND - 7 ug/g 24 

NA 1 ug/g ND - 2.7 ug/g 24 

NA 1 ug/g ND - 9270 ug/g 24 

NA 1 ug/g ND • 23.0 ug/g 24 

NA 1 ug/g ND - 4S.O ug/g 24 

All samples c:ollected from O to 6 inchea below ground surface 
NA: Not Applicable 
ND: Not Detected 
Pad F sample contained the high value. 

0 0 0 0 

2 2 All from B B 

3 0 F,E,G 0 

0 0 0 0 

0 0 0 0 

2 2 All from H H 

0 0 0 0 

0 0 0 0 

0 NA 0 NA 

18 NA B,C,D,E,F,G,H NA 

1 NA D NA 

6 NA F',D,G NA 

4 NA F,H NA 

5 NA F,H NA 

V:\Bnvi~eneca~ubpart X April 10, 1992 

-=---



Seneca Army Depot , Romulus , New York 
RCRA Pan B Permit Application 

,.., 

TABLED-5 

SUMMARY OF SOIL ANALYSIS DATA 

Document: SUPBART X 
Submillal: Draft 

USAEHA PHASE IV (1984) JIBPORT FOR BURN PADS B, F AND H 

Metals 

Arsenic 

Barium 

Cadmium 

Chromium 

Mercury 

Lead 

Selenium 

Silver 

~ploslves 

HMX 

RDX 

Tetryl 

2,4,6-TNT 

2,6-DNT 

2,4-DNT 

NOTES: 

April 15, 1992 
Rcvi5ioi,: 8 

1. 
2. 

•111,11■~1111•1,••··· 
5 0.5 mg,1 ND 47 0 0 0 0 

100 10 mg,1 ND - 424 mg,1 47 3 2 8 8 

1 0.1 mg,1 ND 47 0 0 0 0 

5 0.5 mg,1 ND 47 0 0 0 0 

0.02 0.02 mg,1 ND 47 0 0 0 0 

5 0.5 mg,1 - 47 12 3 F,B,H F,8,H 

1 0.1 mg,1 ND 47 0 0 0 0 

5 0.5 mg,1 ND 47 0 0 0 0 

NA 1 ug/g ND - 4.0 ug/g 47 0 NA 8 NA 

NA 1 ug/g ND - 8.2 ug/g 47 4 NA F,8 NA 

NA 1 ug/g ND 47 0 NA NA NA 

NA 1 ug/g ND - 1245 ug/g 47 7 NA F,B NA 

NA 1 ug/g ND - 2.2 ug/g 47 2 NA H NA 

NA 1 ug/g ND - 2.2 ug/g 47 5 NA F,H NA 

NA: Not Applicable 
ND: Not Detected 

V:\Envir\Scncca\Subpart X April 10, 1992 

,· 



Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

lnorganloa 

Arsenic . 60 

Barium 1,000 

Cadmium 10 

Chromium 60 

Lead 60 

Selenium 20 

Explo■lv•• 

HMX9 I NA(36)8 

I ROX I NA(36)8 

-
Tetryl NA(1)8 I 
2,4,6-TNT NA(1)8 

2,6-DNT NA 

2,4-DNT NA(1.1)b 

26 

1,000 

10 

60 

26 

20 

NA 

NA 

NA 

NA 

NA 

NA 

TABLED-6 

SUMMARY OF BOREHOLE WATER ANALYSES 
FROM 7 BOREHOLES (1984, PHASE IV REPORT) 

10 ND - 6.9 9 0 

300 ND - 374 9 1 

1 . ND 9 0 

1 ND - 1.27 9 1 

6 ND - 112 9 4 

6 ND - 28.1 9 3 

I 100 I ND - 166.6 I 9 I 6 

30 ND 9 0 

I 10 I NO - 43 I 9 I 2 

1 ND - 89.9 9 7 

1 ND - 8.6 9 2 

1 ND - 4.2 9 3 

I 0 

I 0 

0 

0 

3 

2 

I NA 

NA 

I NA 

NA 

NA 

NA 

I 

I 

Document: SUBPART X 
Submi11al: Draft 

NA I NA 

B I NA 

NA NA 

F NA 

F,B F 

B,H I B 

I B,F,H I NA 

I NA NA 

I B,F I NA 

B,F,H I NA 

F,H I NA 

B,F,H I NA 

NOTES: 8Proposed Guidelines from Criteria Development Report for the Closure of the Nine Burning Pads (M&E, October 1988) 

bEPA Water Quality Criteria for 1x10·5 Risk of Nine Burning Pads (M&E, October 1988). · 

April 15, 1992 
Revision: B V:\Envir\Scneca\Subpart X April 10, 1992 



S, Anny Depot, Romulus, New York 
RCRA Pan B Permit Application 

~ 

TABLE D-7 

GROUNDWATER ANALYSIS DATA 
(M&E, 1989) 

Document: SUPbru{T X 
Submittal: Draft 

■11111■11-:B•;tr•E~I 
lnorganics 

Arsenic 50 25 10 ND - 19.3 ND 1 0 0 0 

Barium 1000 1000 200 ND - 859 ND 5 0 0 0 

Cadmium I 10 10 5 ND - 18.8 ND 1 0 1(4) 0 

Chromium I 50 I 50 I 10 I 21.5-152 ND 6 0 4(1,4,5,6) 0 

Mercury I 2 I 2 I 0.2 ND - 0.58 ND 2 0 0 0 

Lead I 50 I 25 I 5 38.9-206 ND - 9.9 6 3 6(1,2,3,4,5,6) 0 

Selenium I 10 I 50 I 5 ND - 14.3 ND - 5.6 2 1 1(5) 0 

Explosives 

PETN NA NA 4.5 ND - 45 ND 2 0 NA NA 

HMX NA(35)8 I NA I 1.3 I ND I ND I 0 I 0 I NA NA 

RDX I NA(35)8 I NA I 0.63 I ND - 1.84 I ND - 0.71 I 2 I 1 I NA NA 

Tetryl NA(l)8 I NA I 0.66 I ND - 0.96 I ND I 1 I 0 I NA NA 

2,4,6-TNT NA(1)8 NA 0.78 ND ND - 5.6 I 0 I 2 I NA NA 

2,6-DNT I NA(l.1) NA 0.55 ND ND 0 0 NA NA 

2,4-DNT I NA NA 0.6 ND ND 0 0 NA NA 

NOTE: 8 Proposed Guidelines from Criteria Development Report for the Closure of the Nine Burning Pads (M&E, October 1988) 

April 1S, 1992 
Revision: B V:\Envir\Seneca\Subpart X April 10, 1992 



Seneca Army Depot, Romulus, New York 
RCRA Part 8 Permit Application 

TABLE D-8 

CHEMICAL AND PHYSICAL PROPERTIES OF EXPWSIVES 

Document: SUBPART X 
Submillal: Draft 

■■liiiLi\:ZiiIZ!l~~*'~&i:il:~171;, 
2,4,6-
trinitrotoluene 
(TNT) 

2,6-
dinitroto)uene 
(DNT) 

2,4-
dinitroto)uene 
(DNT) 

RDX 

HMX 

Tetryl 

227 

182 

182 

222 

296 

1.654 

1.283 

1.52 

1.82 

2.90 

130 
117 
200 

182 
140 

270 
410 

so 
44 

66 
so 

0.18 

18 

3.4 

2.0xl0-5 

Negligible 

990 
300 

9 
249 

47 
201 

9.0xl06 

NA 

80 

64-66 

71 

204 

273 

190 

100 

87 

420 
538 

508 

lxl0-4,(0.13) 

0.018,(24) 

0.005,(6.7) 

4. lxl0-
9,(S.4xlO-') 

3.9xl0-
9,(S. lxl0"') 

Source: Evaluation of Critical Parameters Affecting Contaminant Migration Through Soils, Report No. AMXTH-TE-CR-85030, Final Report. 
Prepared by: Environmental Science and Engineering, lnc. ,prepared for U.S. Army Toxic and Hazardous Materials Agency (USATHAMA), 
July 1985. 

NA - Not Available 

April 15, 1992 
..-c.0 ~ion: B V:\Envir\Seneca~ubpart X ' ·-..to, 1992 



Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

TABLE D-9 

Document: SUBPART X 
Submittal: Draft 

RELATIVE RELATIONSIDPS BETWEEN Koc AND MOBILITY 

>2000 I - Immobile 

500-2000 II - Low Mobility 

150-500 m - Intermediate Mobility 

50-150 N - Mobile 

<50 V - Very Mobile 

Source: The Soil Chemistry of Hazardous Materials; James Dragun,, Ph.D.; The 

Hazardous Materials Control Research Institute; 1988. 

Apriil 15, 1992. 
Revision: B V:\Envir'Scncca\Subpart X April 10, 1992 
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Table D-10 

CLIMATOLOGICAL UAT A FOil SENECA ARM V DEPOT 

Tempcrarure ('F)1 Precip. 1 Rll3 

Min. 
Month Mu. 

Jan. 30.9 14.0 
feb. 32.4 14. 1 
Mar. 40.6 23.4 
Apr. 54.9 34:7 
May 66.1 42.9 
Jupe 76.1 S3 .1 
July 80.7 57.2 
Aug . . 78.8 SS,.2 
Sept. 72.1 4!U 
Oct. 61.l 39.5 
Nov. 47.1 31,.4 
Dec. JS.I 20.4 
Annual 56.3 36 3 

I" 

Perlod 
I 

Morning '(annual) 
Morning (winter) 
Morning (spring) 
Morning (summer) 
Morning (autumn) 
Afternoon (annual) 
Afternoon (winter) 
Afternoon (spring) 
Afternoon (summer) 
Afternoon (autumn) 

Mean Annual Pan Evaporation (in.)3: 3S · 

Mean Annual Lak~ Evaporation (in.)3: 28 

Mean 
Mean (in) 

22.S 1.88 
23.3 2.16 
32.0 2.4S 
44.8 2.86 
54.S 3 .17 
64.6 3.70 
69.0 3.46 
67 .0 3.18 
60.7 2.9S 
50.3 2.80 
39.3 3.15 
27.8 2.S7 
46.3 34.33 

No. ~f episodes lasting more than 2 days (No. of episode-days)2: 
Mixing Height < S00 m, wind speed < 2 m/s: 0 (0) 
MixinJ Height < 1000 m, wind speed < 2 m/s: 0 (0) 

No. of episodes lasting more than 5 d,ays (No. of episode-days)2: 
t,tixing Height < 500 m, wind speed < 4 m/s: 0 (0) 

REFERENCES: 

Mean Sunshine3 

(%) (%) 

70 3S 
70 so 
70 so 
70 so 
70 so . 
70 60 
70 60 
70 60 
70 60 
70 so 
70 30 
70 30 
70 so 

Mixing Height (m)2 

6S0 
900 
700 

. 500 
600 

1400 
900 

1600 
1800 
1300 

Sky Mean No. of Days4 

Cover3 Partly 
(tenths) Clear Cloudy 

7.S 3 7 
7.0 3 6 
7.0 4 1 
7.0 6 1 
6.S 6 10 
6.S 8 10 
6.0 8 13 
6.0 8 11 
6.0 7 11 
6.0 1 8 
1.S 2 6 
J.O 2 s 
6.S 64 101 

Wind Speed (m/s)2 

6 
8 
6 
s 
s 
7 
8 
8 
1 
1 

Cloudy 

21 
19 
20 
17 
IS 
12 
10 
12 
12 
16 
22 
24 

200 

l Climate of New York Climatography of the United States No. 60. National Oceanic and Atmospheric Administration, June 1982. Data for Ithaca Cornell Univ., 
NY. 

2Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution throughout the Contiguous United Stales. George C. Holzworth, Jan. 1972 
3Climatic Alias of the United Stales. U.S. Department of Commerce, 1983. 
4C1imale of New York Climatography of the United States No. 60. National Oceanic and Atmospheric Administration, June 1982. Data for Syracuse, NY. 
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Table D-11 

COMPOSITION AND PROPERTY OF OB/OD MATERIALS 

Combustion Product Volume 
Itm~rn111~ ("K} {llJOOg o[ M11ni1ion@ STP} 

Ma&tcial Com1uuii1ion Qll QB Qll _Qjl 

' 
1NT TNT ~ 100% 888 1005 202.392 203.361 
Explosive D Ammoqium picrate- 100% 862 1086 194.610 195.016 
5"/38 Projectile (Explosive D)• Explosive D - 100% (7.S lb/projectile) 862 - 194.610 
Dynamite Dynamile - 100% (.43 lb/stick) 
175mm Projectile (TNT)• TNT - 100% (30.3 lb/projectile) 888 - 202.392 
3.5" Rocket (Comp B)* Comp B - 84% (1.88 lb/rockel) 938 - 194.655 

Propellant - 16% (.36 lb/rockel) 
500 lb Bomb MK82H6* H6 - 100% (192 lb/b<>mb) 120S - 190.713 
Comp-B RDX- 59.4~ 93ij 1280 194.655 194.661 

TNT-39.6% 
Candella wax - 1 % 

5"/38 Projectile (Comp B)• Comp B - 100% (7.5 lb/projectile) 938 - 194.655 
250 lb Bomb MK81H6• H6 - 100% (100 lb/bomb) 1205 - 190.713 
90 mm Projectile ((NO• TNT- 100% (2.15 lb/projectile) 888 - 202.392 
Deplh Bomb MKS4-l (HBX)• HBX-100% 1107 - 193.595 
Torpedo Warhead MK.16-6 (HBX)• HBX - 100% (643 lb/warhead) 1107 - 193.595 
Dcplh Charge MK4-0 (TNl)• TNT- 97.7% (33.4 lb/charge) 888 - 202.392 

Double-based propellant - 2.3% (0.8 lb/charge) 
500 lb Bomb (Tritonal)• Tritonal - 100% 888 - 202.392 
PETN PETN- 100% 667 1120 187.961 187.961 
lead Styphnate Lead styphnale - 100% 848 1144 151.721 151.721. 
IIMX HMX- 100% 808 1259 192.749 192.749 
RDX RDX-100% 811 1266 192.749 192.749 
NC(l2.6%N) Nitrocellulo~ - 100% 984 1315 185.353 185.353 
NQ Nitroguanidine- 100% 112 1035 203.228 203.228 
NG Nitroglycerine - 100% 492 927' 188.621 188.621 
Tctryl Tetryl - 100% 970 1316 188.506 188.510 
Tritonal TNT-80% 113S 1498 189.983 189.991 

Aluminum - 20% 

• Note: Temperature and combustion product dala are derived from reported values calculated using computer programs (1986 Army Computer Program, 1988 Arm 
Computer Program, and 1987 Navy Computer Program). 



Coqip-A3 

C4 

ffB"-1 

Material 

Low V~locilf Dynamite• 

H6 

~edi"m Velocity Dynamite• 

Table 0-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OB/OD MATERIALS 

,, C .. : · omposmon 

RPX-9J.0~ 
' Candell~ wax 9.0% 
. RDX ~ 91.0% 
'. Poly-isobutlene - 9 .0% 
'. RDX - 39.8% 
, TNT ·., 37.8% 
1' Atuminum -. 16.9% 
, Candellia wax ~ 5.0~ 
' C~lcium chloride - 0.50% 
!:RDX-17.4% 
1 TNT~67.~% 

l·: PentaerilhrilOI - ,.6~ 
· R-45M - 2.8% 
1
: Droctyl sebacalC - 1.3% 
', Cellulo~ acetat~- 8.0% 
i RDX-44.8% 
:.TNT ~29.9% 
; Aluminum~ 19.9% 
' Candellia wax - 5.0% 
, Calcium chloride - 0.50% 
:RDX-75.0% 
1Tl'ff -: 15.0% 
'Sucrose ,:' 5.0% 
JP-4-4.0% 
. Poly-isobullene - 1.0% 

Temverature c·K) 
QP _QJi 

895 
' '' 

676 

1107 

868 

1205 

883 

1230 

1191 

1497 

1611 

Combustion Product Volume 
OLJOOg of Munition@ SIP) 

OD __QJ! 

~03.569 

206.124 
I ; 

193.595 

212.158 

190.713 

202.569 

203.615 

206.284 

193.605 

190.724 

• Note: Temperature and combustion product data are derived from reported values calculated ~sing COQlputer programs (1986 Army Computer Program, 1988 Arm 
Computer Program, and 1987 Navy Computer Program). · 

--- - ·- -- --·-



Material 

Propellant M26E I (Double-b~) 

Propellant SPDF (Single-based)• 

Propellant SPCF (S~gle-based)• 

Pr~pellanl M 15 

Propellant M6 

Propellant MIO 

~ 

Table D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OD/OD MATERIALS 

Composhioo 
r 
NC-68.7% 
NG-25.0% 

! Ethyl Cen~ali~ - ~.0% 
NC-97.7% 
Diphenylamine - 0.49% 

' Lead caroonate - 0.74% 
Polamiun ~ulfate - 1.0% 
NC-94.0% 
E~yl centralite - 1.0% . 
N-butyl stearate - 3.0% 
Lead carbonate - l.0% 
Potassium sulfate - 1.0% 

. NC-20.0% 
NO-19.0% 

I NQ-54.7% 
Ethyl centralite - 6.0% 
Cryolite - 0.30% 

iNC-85.3% 
1 Dinhrotoluene - 9.8% 
Dibutylphthalate - 2.9% 
Potassium sulfate - 0.98% 
Diphenylamine - 0.98% 
NC- 85.3% 
Dini'1'otoluene- 9.8% 
Dibutylphthalate - 2.9% 
Potassium sulfate - 0.98% 
Diphenylamine - 0.98% 

Temperature ("K} 
OD _ill! 

976 1286 

1315 

1315 

861 1117 

898 1147 

898 · 1147 

Combustion Product Volume 
0/JOOg of Munition@ SIP) 

OD _ill! 

186.049 186.050 

181.090 

174.232 

196.261 196.341 

193.994 194.080 

193.994 194.080 

• Note: Temperature and combustion product data are derived from reported values calculated using computer programs (1986 Anny Computer Program, 1988 Arm 
Computer Program, and 1987 Navy Computer Program). 



Material 

Propellant SPD 

Propellant M30A2 

Black Powder 

20 film HEI M97 (Fuse M75) 

20 mm HEI M97 (Fuse M:>05A3) 

NOWTil-80-1 (MK 23) 

X256(MK12) 

7 

Table· D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OB/OD MATERIALS 

Comoosilion 

' NC-99.0% 
Dip~cnylamine - 1.0% 
~ C-27.0% 
NG-22.5% 
:tiQ -46-15% 
Ur~-1.S0% 
Poaassium nitrale - 2.75% 
w~ier-0.1s% 
Po'8SSium nitrate - 74% 
Charcoal - 15.6% 
Sulfur - 10.4% 
1Nf-46.7% 
NC-41.59% 
Magnesium-alluminum alloy - 1.48% 
Barium nilrale - 1.56% 
Tetryl ~ 7.47% 
Mercury fulminale - 0.52% 
Diphenylamine - 0.36% 
Lead azide -0.26'1 
NC - 33.92% 
NG -4.13% 
Dibu,yl phlhalatc - 3.26% 
RDX-6.12% , . 
Aluminum - 3.72% 
Diphenylamine - 0.49% 
HMX-0.53% 
Barium nitrate -0.13% 
TNT-47.7% 
R-45M-14.22% 
Aluminum - 80% 
NC ~49.89% 
NG-33.6% 
Lead-1.74% 

, .,,,. ~ 

Temperature C"K} 
OD _fil 

969 

749 · 

908 

9H 

873 

1042 

1285 

l087 · 

1247 

1405 

Combustion Product Volume 
0/IOQg of Munition@ STP) 

OD _fil 

186.834 

193.289 

I 1J ,. f 

193.792 

195.778 . 

191.877 

183.244 

186.834 

193.296 

192.128 

183.244 

~ 



_______ ____;.~--------

Table D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OB/OD MATERIALS 

Combustion Product Volume 

Material Composhioo 
Temperature CK} 

OD OB 
(ll)OOg o[ Munition(@ STP} 

OD --1.11! 
N-60 (Smokey Sam) R-45>.f - 11.97% 

•Zinc - 40% 
~AP.-: 44% . 

1034 1213 172.363 172.302 

N-50 (S" Gun Projectile) R-4SM 7 11 % 1363 
Aluminum, - 18~ 

1831 182.785 182.934 

AP - 6~% 
N-5 (ASROC and MK22) NC - 50~ 934 1220 190.913 190.917 

NG - 34.9% 
urut - 1.03% 

AA2(MK90) NC -51% 990 
NG-38.6% 

1348 185.334 185.251 

Lea4-0.44% 
AA6(ZUNI) \NC-49% 1029 1404 184.060 184.061 

NG - 38.8% 
Lead-0.30% 

IIEN-12 (RAPEC/SEAGNA T) NC-49% 1001 1366 183.739 183.676 
NG-40.6% 
Lead - 1.37% 

BX-180/BX185 (MK18 Booster) Butarez - 17% 907 1280 191.354 191.489 
AP-79% 

BX-l80/BX185 (MK18 Sustainer) Butarez - 15% 802 1173 190.099 190.663 
AP-79% 

BX-180H (CKU-5/A Sustainer) Butarez - 12.4% 842 1218 192.051 192.411 
AP-80% 

TPH-9001 (CKU-7/A Sustainer) Butarez-14% · 818 1197 191.596 192.084 
AP-80% 

PBXN-106 (MKl 15) RDX-75% 938 1300 196.208 196.209 
NOSIII (DC-10) (MQM-107) R-4SM - 8.4% 2059 2321 170.256 170.656 

Aluminum - 44% 
AP - 43.lb 

XM39(LOVA) Cellulose aceaate butyrene- 12% 863 1133 202.818 203.065 
RDX - 76% 
NC-4% 



Ma1ecial 

PBXli-103 

PBX (AF)-108 ;; ... · ,. · 

20mm HEI-TCanridgc M246• 

20mm HEI-TCanridge MS99• 

i; 
(1 

I, Table D-11 (Cont'd) 

I 
\ COMPOSITION AND PROPERTY OF OD/OD MATERIALS 
~ 

Composhion 

NC-6~ 
AP-40% 
Aluminum - 27% 
Mctriol Trinitrate - 23% 
RDX-82% 
:PPG-10.7% 
I lsodccyl pclargooate - 5.3% 

1

1Lead styphnatc-0.17% · 
:Barium carbonate-0.17~ 
NC-70% 
NO-7.05% 
Aluminum - S.49% 
·Strontium nitrate - 1.94% 
Magnesium - 1.02% 
Tetryl - 10.3% 
Lead styphnate - 0.15% 
Barium nitrate -0.14% 
NC-77.58% 
NO-7.81% 
Zinc stearatc - 3.38% 
Strontium nitrate - 0.82% 
Magn~ium - 0.49% 
Tetryl-6.94% 
Lead azide - 0.16% 
Potassium chlorate - 0.04% 

Tempera1ure CK} 
OD _Q.J! 

1602 2138 ; 

I , . 

840 1068 

970 

984 

Combustion Product Volume 
0/IQQg of Munition @ STP) 

OD _Q.J! 

166.513 167.065 

210.517 212.954 

161.952 

171.611 

• Note: Temperature and combustion product data are derived from reported values calculated using computer programs (1986 Army Computer Program, 1988 Arm• 
Computer Program, and 1987 Navy Computer Program). 

--. ;:·~---------------- :~-----------------------------A 

I• 



Material 

2<knm HEI-T Cartridge M24~• 

20mm HEI Cartridge t.,156A3• 

20mm HEI Cartridge M97A2• 

~ 

Table D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OB/OD MATERIALS 

Composition 

Lead styphnate - ~.l 1% 
NC-68.4% 
NG-6.9% . 
ROX~ 12~ 
Al~minum - 6.4% 
Stron~um nitrate - 1.83% 
Magnesium - 0.94~ 
Polyvinyl chlofide - 0.57% 
Barium nilfa~ -O.p% 
Lead ~wphnate - 0, q~ 
Barium nitrale -0.14% 
NC-56.48% 
NG-5.69% 
Tetryl - 18.23% 
Lead azide - 0.42% 
Potassium chlorate - 0.13% 
Lead sulfocyanale - 0.04% 
RDX-10.78% 
Aluminum - 6.09% 
Lead styphnate - 0.14% 
Barium nitri\le ~ Q.l6% 
NC-56% 
NG ,: 5.65% 
Tetryl - 30.8~% 

Temperature C-K) 
OD ____QJl 

811 

811 

970 

Combustion Product Volume 
0/100" of Munition@ STP) 

OD _Q.J! 

162.926 

170.374 

1'72.571 

• Note: Temperature and combustion product data are derived from reported values calculated using computer programs (1986 Army Computer Program, 1988 Arm 
Computer Program, and 1987 Navy Computer Program). · 



Material 

20mlll tJJ!I Caflridge M~l(t 

20mm API Cartridge MS3• 

Fuze M66 

Fuze M502 

Table D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OB/OD MATERIALS 

Composition 

Lead azide -0.49% 
Potassh1m ~hlorate - 0.1 S% 
Lead $ulfocyanate - 0.05% 
Aluminum ~ 5. \8% 
Lead $typ~ate - 0.04% 
~arium nitta~ ~ 0.02% 
NC-73.71% 
NQ ~ 7.43'Jq . 
Tetryl - 10.56% 
'Aluminum:- S.78% 
Lead styphnal~ - 0.20% 
Barium niirate - 0.22% 
NC-85.98% 
NG-8.67% 
Po&assium chlorate:- 1.57% 
Magnesium-alluminum alloy - 1.57% 
Total weight - 3.34 lb/fuse 
'Lead azide - 8.98% 
Blackpowder-1.2% 
Strontium nitrate - 49.4% 
Magnesium - 25.15% 

' Polyvinyl chloride - 15.27% 
Total weight - 0.55 lb/fuse 

. '. lqld ~ide - 83.63% 
Black powder - 7 .27% 
Antimony sulfide - 3.64% 
Potassium chlorate - 3.61% 

Temperature C-Kl 
OD ___u_a 

970 

984 

Combustion Product Volume 
(I/IOQg of Munition@ STP} 

OD _QB 

170.545 

175.72 

• Note: Temperature and combustion product data are derived from reported values calculated using computer programs (1986 Anny Computer Program, 1988 Anny 
Computer Program, and 1987 Navy Computer Program). ' 



Ma1erial 

Fuze MSS7 

20mm HET Cartridge MK4• 

2°'flm INC Canridg~ Model 99• 

40mm HE-M406A • 

Booster M21A4-00TA• 

~ 

Table D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF O8/OD MATERIALS 

Composjljon 

Total weight - 0.30 lb/fuse 
Lead azide - 70% 
(llack powder - 13.~3~ 
Antimony sulfid~ - 6.q7% 
Ppµissium chJorate - 6.67% 
Teu-yl - \3.67% 
NC-84.95% 
Lead ¥-ide - 0.52% 
1,-ead styphnate - 0.17~ 
Barium nitrate -0.13% 
Lead peroxide 1 O.ot'Jfi 
Zqconiwq -0.04% 
Antimony ~ulfide - 0.04% 
NC-65.64% 
NG-6.62% 
Potassium perchlorate - 12.76% 
Magnesium-alluminum alloy - 12.76% 
Lead styphnale -0.06% 
Antimony sulfide- 0.01% 
Barium nitrate - 0.03% 
Aluminum - 0.01% · 
Lead azide - 0. l7% 
RDX-59.26% 
TNT-38.45% 
Teu-yl - 98.88% 
Lead azide - 0.23% 

Temperature l"Kl 
oo __Qj! 

970 

91H 

811 

970 

Combustion Product Volume 
(11100g or Munition@ STP) 

0 p ____Qj! 

183.226 

134,152 

192.043 

186.395 

• Note: Temperature and combustion product data are derived from reported values calculated using computer programs (1986 Army Computer Program, 1988 Arm 
Computer Program, and 1987 Navy Computer Program). 



Ma1erjal 

57mm HE C811ridgc M306~l­
DOTA • 

40mm APT-(M81) DOTO• 

20!µ~ API-TC~dgc MOOl• 

Table D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OB/OD MATERIALS 

., .... 

J . ~·;, 
I , j • .- • r 

RDX ~ 2().39% 
TNT r- 13.26'1/ · 
N(; 1 <i().S8~ 

Composhioo 

. Po~ium sulfat~ -: 0:~2% 
Tearyl ~ J.~9% . 
LejUI {W~ ~ 0.03% 
Poaassijum ~~,orate - O.QI ~ 
Blacl~ PQW~r - 2.52% 
Lead styphna&c - 0.0094% 
Black p<)Wder - 1.39% 
~ StYfhn*- - 0.91% 
NC-83.48% 
DinittoJoluepc - 9.8% 
Bariwn peroxide - 0.35% 
Le.id ~typhnate-0.12% 
Barium nitraJC - 0.09% 
NC ~73% 
NQ .. 9.~3% 
Strontium nitrate - I .OS% 
Polyvinyl chloride - 0.33% 
P04a5siwn perchlorat~ - 0.33% 
Magnesium - 0.53% 

Temperature l"Kl 
OD _QJl 

Sil 

984 

984 

Combustion Product Volume 
0/IOOi=; of Muuilioo@ STP) 

OD ___D...I! 

181.423 

154.733 

153.283 

• Note: Temperature and combustion product data are derived from reported values calculated using computer programs (1986 Army Computer Program, 1988 Arm 
Computer Program, and 1987 Navy Computer Program). 

----... 



Material 

201p ro 11 EI-T Cartridge M 59'.,.♦ 

30mm HEI Projectile CTO'• 
152mm HEAT Projectile CTG• 
30mm TP Projectile CTG• 
Rifle Grenade Heat M3 l(A)• 
Burster (A) w/ Initiator* 

Grenade MK3 w/ Fuze (M206A2)• 

75mm Projectile• 
105mm Projectile• 

Grenade MK3• 
Propellant MI 

~ 

Table D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OB/OD MATERIALS 

Composition 

LC?() ftyphnatc - 0.05% 
Jlariu,n nitrate - 4.84o/f 
NC-35.66% , 
NG-4.59% 
Strontium nitrate - 0.52% 
Magnesium - 0.26% 
Polyvinyl chloride - 0.17% 
Magnesium - 22.38% 
TNT~ 100% 
CompB-100% 
Black powder- 100% 
CompB- 100% 
Tetryl - 68.24% 
TNT-29.24% 
Lead styphnate - 2.52% 
TNT-75.57% 
RDX-18.6S% 
Lead azide - 4.81 % 
Lead ~lyphnale - 0.96% 
Thf-100% 
TNT-48.58% 
Comp B - 51.42% 
TNT-100% 
NC-84% 
Dinitrotoluene - 10% 
Dibutylphthalate - 5% 
Diphcnylaminc - l % 

Temperature C-Kl 
OD _ill! 

984 

888 
938 

938 
888 

811 

888 
888 

888 
1139 

Combustion Product Volume 
0/JOQg of Munition@ STP) 

QJL_ _Qj! 

14.155 

203.392 
194.655 

194.655 
187 .816 

192.943 

202.392 
198.41 

202.392 
196.070 

• Note: Temperature and combustion product data are derived from reported values calculated using computer programs (1986 Army Computer Program, 1988 Arm 
Compuler Program, and 1987 Navy Compuler Program). 



Ma1edal 

J>r~pcUant NS 
l • • ' 

JATO Rocket Motor MK6-l 

Propellant ANS83F 

Propellant Ml i' 

Propellant M30A t • 

Propellant M30• 

Table D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OB/OD MATERIALS 

NC-.50% 
NG-35% 

Composhioo 

Diethyl phlhalate - 10.5% 
Dimtrodiphenylapline - 2% 
Lead salicylate - 1 ~ 
Lead-2-elhylhexoate - 1.3% 

1

1

candellia wax -0.2% 

1

AN583F - 99.83% 
,Black powq-0.17% 

, , Ammonium pen:hlorate - 75% 
Polyester resill - J-1.7~ 
1S1eryne - 9% 
:1-Butyl catechol ~lution - 0.6% 
Cumene hydroperoxide - 0.25% 
Coppq chromite - 0.15% 
Lecithin - 0.3% 
NC-22% 
NG-21.5% 
NQ-54.7% 
NC , 28% 
NO -22.5% 
NQ ~ ◄7% . 
ro~hHll ~~Jfate - I ',Ip 
NC-28% 
NG -22.5% 
NQ-44.7% 

Temperature C-K} 
op __Q.Jl 

1181 

927 

927 

927 

Combustion Product Volume 
0110011 of Muohioo@ STP} 

op _Qj! 

192.071 

-r 

19i.497 

189.856 

191.278 

• Note: Temperature and combustion product data are derived from reported values calculated using computer programs (1986 Army Computer Program, 1988 Arm 
Computer Program, and 1987 Navy Computer Program). 



Material 

Rocket Motor• 

Detena• 
MK 117, 118 
MK125-5 
4.S" Gun M7 
4.5" Gun M8 
120mm Gun M1SA2• 
120mm Gun M4S• 
120mm Gun M46• 
155mm HOW M3• 
155mm HOW M4AJ• 
155mm Gun MJ9• 
175mm M86• 
175mm M1 24• 
8" Gun M9 
8" Gun MIO 
8" Gun Ml3• 
8" HOW Mt• 
8" HOW M2• 
8" HOW M188• 
240mm HOW M26• 
105mm uow• 
105mm 11ow• 

~ 

Table D-11 (Cont'd) 

COMPOSITION AND PROPERTY OF OD/OD MATERIALS 

Composition 

NC -. 89.3% 
NG--9% -
Diphenylamine - 0.9% 
Sodium sulfate -0.15% 
Tetryl - 100% 
Block powder - 100% 
Black powder - 100% 
M13 propellant - 100% 
M16 proP<?llant- 100% 
MIS propellant - 100% 
Ml7 propellam - 100% 
M 17 propellant - 100% 
Ml propellant - 100% 
Ml propellant - 100% 
M6 propellant - 100% 
M6 propellant - 100% 
M6 propellant - 100% 
Smoke powder - 100% 
Smolce powder - 100% 
M6 propellam - l 00% 
Ml propellant - 100% 
M 1 propellant - 100% 
M30Al propellant - 100% 
M6 propellant - 100% 
M6 propellant - 100% 
Ml propellant - 100% 

Temperature ('K) 
OD _QJl 

1315 

970 1316 

861 
927 
927 

1139 
1139 
898 
898 
898 
-
-

898 
1139 
1139 
927 
898 
898 

1139 

Combustion Product Volume 
0/JQOg of Munition@ SIP) 

OD _QJl 

182.496 

188.506 188.510 

- 196.261 
- 192.497 
- 192.497 
- 196.070 
- 196.070 
- 193.994 
- 193.994 
- 193.994 
- -
- -
- 193.994 
- 196.070 
- 196.070 
- 189.856 
- 193.994 
- 193.994 
- 196.070 

• Note: Temperature and combustion product data are derived from reported values calculaied using computer programs (1986 Army Compuler Program, 1988 Arm 
Compuler Program, and 1987 Navy Computer Program). 



Table D-12 

EMISSION FACTORS FOR OD OPERATIONS • CO 

Mui,rial r. • . J:,clou flh/lM lho of Uar-,rial\ 

198~ Amy 1988 Army 1987 Navy 
C12ou1lid11i:d B,1112n Computer Pro&ram BY ~Ill" Compu1cr Pro&ram Compulcr Program 

Amounl Dctoo11ed (lb) (1) (a) (a) 

IO0 · 200 soo 1000 2000 5000 10,000 IS,000 Average Calcula1cd Expcrimen1al 

l?if 37.567 - 16.2S3 1 .4.85◄ I l.04f 8,207 - - 17.730 36.1892 15.25 39.80 - -

E1rlo~ive p 36.761 - 4.08o 6.635 us~ 4.S23 - - 9.038 17.6597 - - ' - -

s· /38 Projectile " (fapl~fi"f! P) '7.906 - 11.932 . -. 2.278 ,.26, - - 2.346 - - - - -
Dynamjle 37.847 - 20.470 33.255 28.BU 10.032 - - 2S,484 - - - - -

I ' • • \ 

17 5 mill Projcclile 1 

mm 31.488 - 10.362 16.28◄ u~s .832 - - 10.953 - - - - -
3.S" Ro~el 
(Comf"J3~ ~.112 - 6.646 6.711 4.600 - - - 6.043 - - - - -

500 lb Bomb MK82H6 - 6.084 9.433 13.801 3.424 - - - 7.613 - - - - -
Comp-B 11.561 - 6.969 10.733 ~.48i 5.295 - - 7.757 11 .8113 22.40 - - -
S"/38 Projectile 
(Comp-B) 17.S90 - 6.21S 8.841 7U80 7.407 - - 9.043 - - - - -

" 
250 lb Bomb MK81116 22.694 - - 19.881 32.873 3.659 - - 23.000 - - - - -
90 mm Projcc1ile (fN1) 3 P60 - 26.906 19.S25 7.822 2.760 - - 17.078 - - - - -
Dcpih Bomb MKS4-l 
(IIDX) 23.923 - 6.391 5.128 5.20~ 3.312 - - USS - - - - -

Toq>cJo Waihead - - 86.476 SB.681 26.976 9.294 - - 57.0!7 - - - - -
MK16-16 (IIDX) 

Deplh Charge MKfO 
()NI) 28.233 - 36.509 57.658 63.994 17.201 41.267 - - - -
Propcllanl M26Hl 
(Double-based) - - - - - - - - 6.9672 - - -

• :,:_~,' -,_ 



~ -
Table 0-12 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • CO 

Male rial Jlmission FaclOu (lb/Lllil____1h_i___cl_____M_u~iall 
1986 Amy 1988 Army 1987 Navy 

Con101id11cd Rcpon Computer Program BY Caner Computer Program Compulcr Program 
Amouut Dc1on11cd (lb) (a) (a) (a) 

100 200 S00 . 1000 2000 SOOO 10,000 lS ,000 Avc~gc Calculated E11>(:riment1I 

500 lb Bomb 
ffrilorial) 6.S◄1 - 16.030 4.S82 3.24S l.321 - - UIS - -:-

Ttjton'1 - - - - - - - - - S8.6S69 IS.~S 

PJ!IN - - - - - - - - - 0 S.3Q lUS 

Lead S1yphn11~ - - ~ - - - - - - 0 - - -: 

l!M)( - - -: - - - - - - 0 1 ◄.~s 22.80 .. 
RDX - - - ..,. - - - - - 0 9.80 

NC O2.6~ ti) - - - - - - - - - 2.S028 - 32.00 

t-Q - - - - - - - - - 0 - - -: 

t-0 - - - - - - - - - 0 

Tctryl - - - - - - - - - ll.2S77 26.20 30.40 

Comp-Al - - - - . - - - - - 9.9176 

C4 - - - - - - - - - l0.9iS0 

IIBX-1 - - - - - - - - - 11.s◄1 , 

Low Velocity Dynamite - - - - - - - - - 28.2661 

116 - - ., - - - - - 36.S34i .. -· 

Medium Vcl. Dynamite - - - - - - - - - 12.1818 

P.ropellant MIS - - - - - - - - - l.9S79 

Propellant M6 - - - - - - - - - IUSl2 

Propellant MIO - - - - - - - - - 1usq 



f rorcllan& SJ>D 

Pfopcll■~t t,130A2 

~omp-Pl 

PBX 9404 

~-01-2 

LX-09 

>,rp~t«?l f 0P.O 

~m, tol S0JS0 

~ mmonal 72123.S/4 .S 

A~oni, pynamitf 

~mmonia Gelatin 

AN/AL Mix 

AN/1,l.JI l;zO 

AN Dynamite 

Black Powder 

Blasting Gelatin 

ml' 

1,2 DP 

FER> 

Gcb1in Dynamite 

Table D-12 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • CO 

Con10Hd1Icd Report 
Amounl Detonated (lb) 

100 200 SOO 1000 2000 SOOO 10,000 IS,000 Ave,ne 

- .,.. ,.. - - - - - -
,.. 1"' ... - - - - - -
- - ... ... - - - - -
- - - .,. - - - - -
- .,.. .,.. .... - - - - -
- - - .,.. - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -

- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - -; - "i - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- ;- - - - ~ - -
- - - - - - - - -

- - - - - - - - -

- - - - - - - -

1986 Amy 
Computer Prog11111 

(a) . 

H~0\ 

Q 

-
i' 

-;" 

-
-
-
7" 

-
-
-
-
-
-
-

-

1988 Anny 1987 Navy 
BY Ca[Jcr Computer P1ognim Compute, P1ognim 

(a) (a) 

Calculated E1pc1imental 

.,.. ,.. .,. 

... ... 
0 ,.. 

0 - ,... 

0 .,.. 

0 - .,.. 

() .28 4.13 

9.60 

0 2 .40 

- 3.16 

0.58 1.21 

Q 

0 

0.44 

- 8.S0 

- 1 .9S 

IS.&O 

0 

7.40 16.50 

3.60 



Mlle rid 

Oun rowder 

Lead Aildc: 

LX-11-0 

Mercury Fulminate: 

Nitromelbanc: 

Niuomanitc: 

Niuostarch Powder 

Picric Acid 

RDX/INf/AL 

RX-23 

Str~i&bt Dynamite: 

Strai&ht O~latin 

XTX-8003 

BlF 

20 mm IIEI M97 
(fuse: M7S) 

20mm HEil M97 
(Fuse: MS0SA3) 

NOWDl-80-1 (MK23) 

X2S6 (MKl2) 

~ 
Table D-12 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • CO 

Consoljd11cd Report 
Amount Dclonated (lb) 

Fmission faclon {lb/100 lbs of Malerial\ 
1986 Amy 

Compu1c:r Prognm RV Carter 
(a) 

JOO 200 SOO 1000 2000 SOOO 10,000 IS,O00 Avenge: Calculated fapc:rimental 

- - - - - - - - - - - 3.84 

- - - - - - - - - - 0 

- - - - - - - - - - HUS 24.10 

- - - - - - - - - - '.12 

- - - - - - - - - - l.3S 2.6S 

- - - - - - - - - - 0 

- - - - - - - - - - 0.32 

- - - - - - - - - - - 31.4S 

- - - - - - - - - - I0.4S 

- - - - - - - - - - 0 

- - - - - - - - - - 12.20 14.0S 

- - - - - - - - - - S. IS 

- - - - - - - - - - - 36.00 

- - - - - - - - - - 2S.30 30. IS 

- - - - - - - - - - - -

- - - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -

-

1988 Army 1987 Navy 
Computer Prognm Computer Prognm 

(a) (a) 

23 . 196 1 

28 .4603 

- 0 

- 3.9846 



Table D-12 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • CO 

Mat1:1ial llmiuinn llactors (lb/lOO lbs or Material\ 
1986 Amy 1988 Anny 1987 Navy 

Con1oljd11cd Rcpon 
AmOWll Deloaatcd (lb) 

Compu&cr Pro~ram BY Caner Computer Program Compu1cr Program 
(a) (a) (a) 

100 200 SOO 1000 2000 5000 10,00() It(}()() /.V~(!&C Calculated J!llpcrimcntal 

tf ~ (Sm~~f ~~) - - - - - - - - - ,.. -; - S.1121 

t{-S9 (S- G.P.) - :- - - - - - - - -; - - 0.0002 

t-{-S (ASff,OC ~d MJ{22) ' - - - - - - - - - - -; ... 9.6393 

A-~-l (MK90) '7 - - - - - - · - - - ... .., 0 

A-A~(l!JNO - '7 - - - - - - - -; - ,. 1.1619 

IIEN-12 
(RAP~EAGNAl) - - - - - - - - - - - - 0 

B~-IIOJBX 1,s (MKI. 
Boo,acr) - - - - - - - - - - - - 0 

BX-100/B~,as (MKIB 
Su11aincr) - - ., - - - - - - - - - 0 

BX-110 ff (C~U-S/A 
Suatainer) - - - - - - - - - -; -; - 0 

TPll-9001 (CKU-7/A 
Su1~ine1) - - - - - - - - - - - - 0 

PBXN-106 (MKIIS) - - - - - - - - - - - - 4.7000 

NOSIII (DC-10) 
(MQM-107) - - - - - - - - - - - - 0 

XM39(LOVA) - - - - - - - - - - - - 11 .3678 

PBXN-103 - - -:- - 7 - - - - - - 0.0027 

PDX(AF)-108 - - - - - - - - - - - - IS.3227 

Nole: (a) Emission faclors derived from 1hc compulcr programs arc for a 40/60 m~tcrial/air wcighl ratio. 

~ 

, -



M11cri1I 

,.., 
Table 0-13 

EMISSION 1-'ACTORS FOR OU OPERATIONS • N01 

CouaoHducd Rcpor1 
Amount Dct011111:d (lb) 

F.miuion Factors 0b/lOO lbs of Material\ 
1986 Amy 

Compuier Pro&mn BY Carter 
(a) 

--

1988 Anny 1987 Navy 
Computer Program Computer Program 

(a) (a) 

100 200 500 1000 2000 5000 I0,000 15,000 AvcraRC Calculated Ellpcrimcntal 

lNf 

lbplosive D 

~"/38 Projectile 
(Ellplosive D) 

Dynamite 

175 mm Projectile 
(rN1) 

3.S" ltockel 
(Comp-8) 

500 lb Bomb MK82H6 

Comp-8 

S"/38 Projectile 
(Comp-8) 

250 lb Bomb MK81H6 

90 mm Projectile (fNT) 

Depth Bomb MKS4- l 

S.119 

8.081 

3.S12 

3.994 

4.320 

1.664 

2.545 

2.549 

6.853 

.088 

(IIUX) 4.300 

TorpcJo WameaJ 
MK16-l6 (llDX) 

Depth Charge MK4 -0 
(INI) 

Propcllanl M26EI 
(Double-based) 

.123 

3.904 2.306 1.908 1.156 

1.166 4.288 1.147 1.276 

3.513 .au .419 

3.369 3.256 4.271 USS 

1.195 3.213 .734 .201 

2. 180 2.471 1.520 

1.308 3.451 2.444 .930 

1.519 2.245 .711 .753 

3.597 S.159 2.264 S.916 

S.214 9.262 I .221 

.085 .227 .163 .031 

.977 .741 .623 .366 

10.976 1.691 7.4)0~ 2.,01 

.215 .640 .SI0 .181 

2.909 

2.662 

2.065 

3.289 

1.777 

2.011 

1.837 

l.655 

4.413 

6.522 

.145 

1.277 

1.247 

.347 

0 

0 

-; 

0 

0 



I 

SOO lb Bomb 
q,i1~~) 

Tri1onaJ 

fflll'f 

Lca4 S1yPhn11c 

IIMlC 

RD~ 

~c (12.6t. N) 

t-Q 

NJ 

Tcuyl 

Comp-Al 

C4 

IIDX-l 

Low Vcloci1y Dynarni1c 

lki 

Medium Vcl. Dynami1c 

Propcllan1 MIS 

Propcllanl M6 

Propcllanl MlO 

Table D-13 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS · N~ 

Con1°1id•1Gd Rcpoo 
Amounl Dc1on11cd (lb) 

1986 Amy 
Compuler Program 

(a) 
BY Carter 

IOO 200 500 1000 2000 5000 10,000 IS,000 Averallc Calcul11cd Eilpc:rimcn11I 

~ \.1.t -~~1 \· J 

1.09? - 2.027 .!5!5!5 .oa .184 - - .86J 

" . - --: .:. "' ~ l ,..,._ .. . - - -:- 0 

:- - :: \ -~ -~ ~ .,r ~ .. - - .. 0 

- - - - - - - - - 0 
► Ii _: 

- - - - - - - - - 0 

- - - - - - - - - 0 
> 

- - - - - - - - - 0 

;- - - ~ -= - - - :- 0 

- - - - - - - - - 0 
I 

- - - - - - - - - 0 

- - - - - - - - - 0 

--: - r ,.. - - . .,., - - - 0 

- - - ,.. , - - - - - 0 

..., ':" :- ·· - ..,. - - - - 0 - ... , 
- - r ' - - - - - 0 

·-- - - - - - - - ~ 

0 " - - - - - - - - -
- - - - - - - - - -~•6l 

- - - - - - - - - .1862 

1988 Army 1987 Navy 
Compulcr Program Computer Program 

(a) (M) 



Mu_e1id 

Propellant SPO 

Propellant M30A2 

Comr·BJ 

PBX 9404 

LX-07-2 

LX-00 

Amatol f0/20 

Amatol SO/SO 

Ammonal 72fl3.S/4.S 

Ammonia Dynamite 

Ammonia Gelatin 

AN/AL Mix 

AN/AIJllzC) 

AN Dynamilc 

Bl~ck P9wder 

Blauing Gelatin 

rnr 

l ,2 DP 

fEIO 

Gelatin Dynamite 

~ -
Table 0-13 (Cont'd) 

EMISSION FACTORS FOR 01) OPERATIONS • N~ 

I-mission Factou {)b/lO0 lbs oi M11.1cri11\ 

Copsotido!Cd Report 
1986 Amy 

Compulcr Program BY Carter 
1988 Army 1987 Navy 

Computer Program Computer Pro1ram 
Amount Dclonaied Ob) (a) (a) (a) 

IO0 200 S00 IOOO 2000 SOOO 10,000 IS,000 Average Calcula1cd Experimental 

0 

0 -;-

0 

() 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



Muuial 

GUil fOW~f 

J.ca4Azidc 

LX-H-0 

Mer1=u~ f~in•&c 

Ni1~omflh~q11 

J'iiuomani~ 

tiilro11&rcb P~wdcr 

Picric Acid 

RDX/lNf/AL 

RX-23 

S1raigh1 Dynamil~ 

S1r1ighl Gclalm 
I 

XTX-'°'11 

BTF 

20 mm IIEI M97 
(Fu111 t475) 

20mm mmM97 
(fuse MS0SAl) 

NOWHl-,0-1 (MK23) 

X2S6 (MKll) 

7 

Table D-13 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • N01 

Copsoljd11cd Rcpon 
Amounl Detonated (lb) 

llmiuinn Faclon .1lh.Ll00 lbs of Material\ 

1986 Amy 
CO(llputcr Proaram BY Carter 

(a) 

1988 Anny 1987 Navy 
Compuler Proaram Compu1cr Program 

(a) (a) 

100 200 500 1000 2000 5000 10,000 15,000 Average Calculated Ellpcrimen11l 

- - - - - - - - - - ' 0 

- - - - - - - - - Q 

- - - - - - - - - - 0 

- ~ - - - - - - - - 0 - - r•', , .;. 

- - ..,. - - - - - - - 0 

- - - - - - - - - - Q 

- - - - - - - - - - 0 

- - - - - - - - - - Q 

- - - - - - - - - - 0 

- - - - - - - - - - 0 

- - - - - - - - - - - 0 

- - - - - - - - - '7 0 

- - - - - - - - - ', 0 

- - - - - - - - - - 0 

- - - - - - - - - - - - 0 

- - - - - - - - - - - 0 

- - - - - - - - - - - - 0 

- - - - - - - - - - - 0 

r, ~--
' 



~ -
Table D-13 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - NO1 

M••~rial lln,iu;nn Parlort (lh/100 II>< of Malcrial\ 
1986 Amy 1988 Army 1987 Navy 

C120112lid11Gd Bli121lll Compuacr Progrun B~ CIIJli[ Compu1er Program Compu1cr Program 
Amouna Dctooatcd (lb) (a) (1) (a) 

100 200 soo 1000 2000 sooo 10 000 IS 000 Average Calculated l!llPCrimcnlal 

l.: 

N~ (Smokey Sam) - - - - - - - - - - - - 0 
I 

N-S0 (S" G.P.) - - - - - - - - - - - - 0 

N-5 (ASROC and MK22) - - - -: - - - - - - - - 0 

~ -A-~ (MK90) 
r ' 1 

0 - - - - - - - - - - - -
~-~·H-lUNI) - - - - ' . - - ;- - - - - 0 

' . 

IIEN-12 .' I 

(RAPEC.JSl!AGNA 1) - - - - - - - - - - - - 0 

BX-f 80/BX IBS (MKIB 
Boos&cr) - - - - - - - - - - - - 0 

BX-100/BXIBS (MKIB 
Sustainer) - - - - - - - - - - - - 0 

DX-180 II (CKU-S/A 
~u11,iner) - - - - - - - - - - - 0 

TPll-9001 (CKU-7/A 
Su11ai!}cr) - - - - - - - - - - - - 0 

PBXN-Ul6 (MKIIS) - - :- :- - - - - - - - - 0 
I 

NOSIII (BC-10) 
(MQM-107) - - - - - - - - - - - - 0 

XM39(LOVA) - - - - - . - - - - - - - 0 

PDXN-I0l - - - - - - - - - - 0 

PBX(Af)-108 - - - - - - - - - - - - 0 

Nole: (a) Emission faclors derived from 1he compuler programs are for a 40/60 malerial/air weighl ra1io. 



Table D-14. 

EMISSION FACTORS FOR OD OPERATIONS • SOi 

1s;uu1 £1bllW! Iba g( 
1986 Amy 1988 Army 1987 Navy 

C!1Dllllid~1,d BGl!lld Compuicr Program BY ClllG[ Compuler Program Computer Program 
Amowa& Detonated (lb) (a) <•> (a) 

JOO 200 500 1000 2000 5000 J0,000 15,000 Avera5c Calculated 1!1~rimental 

w ,•HI - .092 .02i .067 0 - - .l3Q !) . 
~,r10,in I? ~.647 - .37l 1.305 .220 .241 - - .764 0 

n-U f rojecailc 
<~1flqfin ~~ 0 - .OI ◄ - 0 0 - - .004 

Dyn~itf 
I 

.051 0 0 .171 0 .044 - - - - - ,.. 

'7S min Projeclilc 
ONO ' . .218 - .095 .030 .035 .037 - - .065 

3.5" ~od~~ 
.232 .042 .023 .132 .076 (Comp-B) - - - -

I 
5~ ~ t5~b MK82116 - .010 0 .301 .027 - - - .096 

COfllp·IJ .034 - 0 0 0 .010 - - .008 0 

~"Ill Projcflnt 
(Comp-B) l.060 - .894 1.083 .875 •.• 63 - - .027 

2S0 U> Bomb MKBIH6 0 - - 0 0 0 - - 0 

90 nup frojcc1ilc (TN1) 1.724 - 1.793 .663 .612 .079 - - .886 

Depth Bomb MKS4-I 
OIDX) 3.408 - .862 0 4.762 .140 - - 1.849 

Torpedo Wamcad - - I.Bl!) .343 .191 .193 - - .86~ 
MK16-16 (IIDX) 

Depth Charge MK4-0 
(INI) .706 - l.095 1.621 1.477 .377 I.0S7 

fropcllan& M26HI 
(Double-based) - - - - - - - - 0 



Malerial 

500 lb Bomb 
(Tri1on,t) 

Trito11al 

PEIN 

Lead Styphn!tC 

IIM>C 

ROX 

NC (12.6~ N) 

Nl 

NJ 

Tctryl 

Comr•A~ 

q 

IIBX-1 

Low Vcloci1y Dynami&c ·~ 
McJium Vcl. Dynamilc 

Propellant MIS 

rropcllan& M6 

Propellant MIO 

~ ---
Table D-14 (Cont'd) 

. EMISSION FACTORS FOR OD OPERATIONS . SO2 

l•miBion n_elfil1 llbllO0 lbs of Ma1Nial\ 

1986 Amy 1988 Aimy 1987 Navy 
Consolidated Rcpon 

Amounl Detonated Ob) 
Compute, P,o&ram BY Caner Compu&c:r Program Compu&cr Program 

(a) (a) (a) 

IO0 200 500 1000 2000 5000 10,000 IS,000 Avcra-1:c Calculated fapcrimcnlal 

11.353 - 26.772 3.992 5.460 1.746 9.865 

0 

0 -:-

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



Table D-14 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • SO1 

Muerial Emission Fac1ou Qb/100 lbs of Material) 
1986 Amy 1988 Anny 1987 Navy 

Con1oljdated Report Compuier Program BY Caner Computer Program Co~putcr Program 
Amoun& Dc1on11cd Ob) (a) (a) (a) 

· 100 200 500 1000 2000 5000 10,000 15,000 Avcra11c Calculated Hllpcrimcntal 

fr~Uan1 SPD - - - - - - - - - 0 

frorcll•m MJOA2 - - - - - - - - - 0 

Comp-I}] - - - - - - - - - - 0 

PB~ ~40i -· - - - - - - - - - 0 

LX-07-2 - - - - - - - - - - 0 

LX-09 - - - - - - - - - - 0 

~mato, .0/20 - - - - - - - - - - 0 

A!D•&ol SO/SO - - - - - - - - - - 0 

!-!!lmonal 72/23.S/4.S - - - - - - - - - - 0 

Ammoni• Dynami1c - - - - - - - - - - - 0 

A~onia Gclalin - - - - - - - .,.. - - 12.8 

AN/,\.,_M~ - - - - - - - - - - 0 

At-l/A4'1 lzO - - .,. 
I ':" ~ - - - - - 0 

AN Dynamiac - - - - - - - - - - 0 

~•~ck P(!~dcr - - - - - - - - - - - 0 

Bluling Gcl11in - - - . - - - - - - - - 0 

WI' - - - - 7' - - - - - 0 

1,2 DP - - - - - - - - - - 0 

FBO - - - - - - - - - - 0 

Gcla&in Dynami&c - - - - - - - - - - 0 

--·-- -·-· --------



M11cri1l 

100 200 soo 

Gun powder - - -
~dA:udc - - -
LX-11-0 - - -
Mercury Fulminate - - -
iji1,om~lh•ni: - - -
Ni11omani1e - - -
Niuos11rch Powder ~ - - I 

Picric Acid - - -
RDX/INT/AL - - -

RX-21 - - -
S1r1i4b1 Dynamite - - -
Suai&hl G~l~tin - - -
XTX -~ - - -
BTF - - -
20 mm IIEI M97 
(Fuse M7S) - - -
20mm IIEII M97 
(Fuse MS0SAl) - - -

NOWll!-80-1 (MK2l) - -
X2S6 (MKl2) - -

"' ----
Table 0-14 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - SO1 

Emission F1c1ou (lb/100 lbs of Ma1crian 
1986 Amy 1988 Anny 1987 Navy 

Coosolid11cd Rc~on 
Amount Dc101111cd (lb) 

Compute, Pro&ram BY Caner Compuler Program Computer Program 
(a) (a) (a) 

1000 2000 SOOO 10,000 lS,000 Average Calculated Ex~riment■ l 

- - - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - 0 

- - - - - - - - - 0 

- - - - - - - 0 

- - - - - - - - - 0 

- - - - - - - - - 0 



·-' 
Table D-14 (Cont'd) 

EMISSION FACTORS FOR OD OPERAT IONS • SO1 

Ma,~rial llmi Hinn llar1ors (lb/100 lhc or M••Pri,I\ 
1986 Amy 1988 Anny 1987 Navy 

C'201'2lilh1,d B,pQd Compulcr Proeram B~ Cu:11:c Compulcr Program Compulcr Program 
Amount Detonated (lb) (a) (a) (a) 

100 200 500 1000 2000 5000 10 000 15 000 Avcra11c: Calculated B:uicrimcntal 

~-®. (~m~c:y Sam) - .., - - - - - - - - - . ,. - - 0 

ti -50 W G.f.) . - - . - - - - - - - - .., - 0 

ti-~ (i\~~gc ~4 MK2l) - - - - - - - - - - - - - 0 

A-~-l (Ml(90) . 
'" - -. - - - - - - - .., - 0 

. 't., 

~-~i ~Ul'ff) - - .., .. - - - - - - - : -: - 0 

111:li-12 
(RAPJ!C'SEAGNA 1) . - - - - - - - - - - - - 0 

DX-180/DX IU (MKl8 
D0011c:r) . - - - - - - - - - - -: - 0 

BX-100/BXlBS (MKII 
Sus1ainer) ' · ' · . - - - - - - - - - - - - 0 

BX-180 II (Cl(U-5/A 
SuH•incr) - - - - - - - - - - -; - - 0 

TPH-9001 (CKJ.1-7/A 
Sus.taincr) . - - - - - - - - - - - - 0 

PJ)XN-Ul6 (MK 115) . - - - - - - - - - - .. - 0 

NOSIII (DC-10) 
(MQM-107) . - - - - - - - - - - - - 0 

! 

XM39 (l.DVA) - - - - - - - - - - - - 0 

fDXN-10~ - - - - - - - - - - - .. - 0 

PBX(AF)-108 - - - - - - - - - - :-- - - 0 

Note: (a) Emission factors derivi;d from the computer programs are for a 40/60 material/air weight ratio. 

--· ·· .. , - --



Malcrial 

IO0 200 

1Nf 2.343 -
E1pjo1ive D l.079 -
S"/31 rrojeclile 
(Elflo1ive D) 1.343 -

P¥J1ami11: .S0l -
l7S mm Projectile 
ONI) 1.376 -
3.S- Rocket 
(Comp·B) .370 -

SOO lb Bomb MK82116 - .339 

Comp-8 .SSI -
S"/31 Projectile 
(Comp-8) .120 -

250 lb Bomb MK81H6 1.432 -

90 mm Pio,jcc1ilc: (INT) .S24 -
Dcp1h Bomb MKS4-l 
(IIDX) .118 -
Torpedo Wamcad - -
MK16-16 (IIBX) 

Depth Char&c MK4-0 
ONI) .641 -
Propellant M26E I 
(Double-based) - -

" 
Table D-15 

EMISSION FACTORS FOR OD OPERATIONS • HzS 

Con1oljducd Rc11or1 
Amount Dclon11C!i (lb) 

soo IOOO 2000 sooo 10.000 

2.161 1.114 .191 .696 -
.269 .S2S .211 .3S9 -

.996 - .ass .092 -

.141 .S23 .739 .393 -

.48' .99S .379 .062 -

.489 .587 .419 - -

.741 1.007 .249 - -

.441 .1S& .403 .214 -

,431 · .SU .218 .464 -

- l.S61 2.439 .239 -

.722 .42S .IS7 .06S -

.214 .161 .139 .OIi -
2.0SI .997 · .673 .3S0 -

.912 1.615 l.2Sl .S68 

- - - - -

llmi«ion Faclors Ob/100 lbs of Material\ 

1986 Amy 1988 Anny 1987 Navy 
Computer Program RV Caner Compuler Program Compulcr Program 

(a) (a) (11) 

lS,000 Avenge Calculalcd E1pcrimen11l 

- 1.249 Q 

- .S84 0 

- .647 

- .460 

- .611 

- .419 

- .SIi 

- .497 0 

- .S◄ l 

- l .6S6 

- .387 

- .274 

- 1.260 

1.008 

- - 0 



SOO lb Bomb 
(friiooal) ·--~ 

Trilonal 

~ 

4!4 StYJ>hn•!c: 

lt.1" 

~ 

NC (12.6'1. N) 

?-Q 

NJ 

Tc:t~l 

CoAlf-Al 

C4 

IIBX-1 

Low Velocity Oynamilc: ·~ 
Medium Vcl. Drn•milc: 

Prorcllant MIS 

Propellant M6 

Propellant M lO 

Table 0-15 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • 112S 

Consoljda1cd Rcpon 
AmOUlll Detonated (lb) · 

100 200 SOO I IOOO 2000 SOOO 10,000 IS,000 Average: 

11 1, I,\.; 

.276 .◄66 .13◄ .094 .046 .203 

~ 

1986 Amy 
Computc:r Program 

(a) 

0 

0 

0 

0 

., 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.189~ 

.1862 

1988 Army 1987 Navy 

BY Caner Compu1c:r Program Compu1c:r Program 
(a) (a) 

Calculated E1pc:rimc:n11l 



~ 
Table D-15 (Cont'd) 

EMISSION !<'ACTO RS FOR OD OPERATIONS - ll2S 

Material Fmi«;~n F~clors flh/100 lhc of Ma1.crial\ 

1986 Amy 1988 Anny 1987 Navy 
(QDHlliJ11,d 8,~llll Compuicr Program 8~ Caa" Compu1cr Proi:nim Compulcr Program 

Amount Dctooatcd Ob) (a) (a) (a) 

100 200 soo IOOO 2000 sooo 10 000 IS ooo Average Calculated H1pcrimcntal 

; 

fropcJlant SPD - - . - - - - - - - 0 - - - -

Propellant M30A2 - - - - - - - - - 0 - - - -

(:~p-~3 - - - - - - - - - - 0 - - -

fD~ 94°'* - . - - - - - - - - - ,o - - -
·-

LX-07-i - - - - - - ..., - - - 0 - - -
~~ - - - - - - - - - - 0 - - -

Amatol 10/20 - - - - - - - - - - 0 - - -

Amatol SOJSO - - - - - - - - - - 0 - - -

Ammonal 72/23.S/4.S - - - - - - - - - - 0 - - --

Ammonia pynamitc - - - - - - - - - - - I.SS - -

Ammonia Gelatin - - - - - - - - - - - 0.29 - --

AN/AL Mi.I - - - - - - - - - - 0 - - -

AN/Al.JllzO - - - - - - - - - - 0 
' - -

AN Dynamiic - - - - - - - - -- - 0 - - --

Black Powder - - - - - - - - - - -
' 

l.22 - --

'' Dlauing Gelatin - - - - - - - - - - - 0 - -

[NI' - - - - - - - - - - 0 -- - --

1,2 DP - - -- - - - - - - - !) - - --

fclO - - - - - - - - -- - 0 -- - --

Gelatin Dynamile - - - - - - - - .. - -· 0 .20 - --



G~W,V~f' 

J..u4hl;i~ 

l--X·U-9 

t-f~fC\l')' f ulmiJ!a~ 

N it~omcJh!D~ 

J'lj119manit11 

Ni•ro~1arct, fo1¥dcr 

ricric ~cid 

RDX/INf/AL 

RX-23 

Su~i.hl pynamil:i 

Suaight Oclatin 

?(TX-!!003 

B111 

20 mm 111:1 M97 
(Fuse M7S) 

20mm lllillM97 
(Fu•~ MS0SAl) 

t,IOWlll-80-t (MK23) 

~256 (MKl2) 

IOO 200 500 

Table 0-15 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • 112S 

Con10Hd11cd Rcpon 
Amount Deton11cd (lb) 

1986 Amy 
Compuicr Prognm 

(a) 

1988 Army 1987 Navy 
BY Caner Compu1er Program Compu1er Progr11m 

(a) (a) 

1000 2000 5000 10,000 15,000 Average Calculated Ellperimenlal 

1) 

1.03 

0 

0 TT ,,; J 

0 T 

- - - - - - - 0 , 

0 

0 

0 

0 

0 

0.28 

o . 

0 

0 

' 
0 

0 

0 

0 



.~ 
-

Table D-15 (Cont'd) 

EMISSION FACTORS FOR 01) orERATIONS • 112S 

Matnial llm;c,ion Facton {lh/lllll lhc of M, ,~rial\ 
1986 Amy 1988 Army 1987 Navy 

Ciiouilid11,d B,"suJ Compuler Program BY C111,, Compuler Pro&ram Computer Program 
Amount Dcton11cd (lb) (a) (a) (a) 

IOO 200 soo 1000 2000 5000 10 000 IS 000 Average Calculated Experimental 

N-60 (Smokey Stm) . - - - - - - - - - - - - 0 

fi-50 (S" G.P.) . - - - - - - - - - - .. - 0 

t,l-S (ASROC and MK22) . - - - - - - - - - - - - 0 

A-A -2 (M~?0) . ·- - - - - - - - - - - - 0 

A-A-6 (l!JNI) . - - - - - - - - - - - - 0 

IIEN-12 
(RN'~EAGt,fA1) . - - - - - - - - - - - - 0 

BX-180/BX 185 (MKI' 
Booucr) . - - --: - - - - - - - - - 0 

BX-100/BXt8S (MKIB 
Sustainer) . - - - - - - - - - - - - 0 

BX-180 H (CKU-5/A 
Su111iner) . - - - - - - - - - - - - 0 

TPll -9001 (CKU-7/A 
Su11ainer) · . - - - - - - - - - - - - 0 

PDXN-106 (MKIIS) . - - - - - - - - - - .. - 0 

NOSIII (DC-10) 
(MQM-107) . - - - - - - - - - -

' 
- - 0 

XM39(l.OVA) . .- - - - - - - - - - .. - 0 

PDXN-I03 . - - - - - - - - - - .. - 0 

PDX(AF)-108 . - - - - - - - - - - - - .1046 

Note: (a) Emission factors derived from lhe computer programs arc for a 40/60 material/air weight ratio. 



Table· 0-16 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • 112S 

u.,,.,;.1 llm;,.;nn flu,1on flh/lM lh• of M••-,rial\ 

1986 Amy 1988 Army 1987 Navy 
!:1201121id11d Brilli!d Computer Proaram B~ !:ldGl Compu1cr Program Compu1cr Program 

Amount Detonated (lb) (a) (a) (a) 
' 

100 200 500 1000 2000 5000 10 000 IS 000 Avcra2c Calculated E.KPCrimcntal 

' 
' tt-fiO (~'f'O~~, S~) . - - - - - - - - - ,.. ' - - 0 

N·S0CS-0.P.) : ::- -::- - - - - - - - - - - 0 

N-5 (ASROC 1114 MK22) . - - - - - - - - - - - - 0 
,, 

,;, , 

A-A-2 (MK?()) . - - - - - - - - - - - - 0 

!-. !,--6 (ZUNI) . - - - - - - - - - - ' - - 0 
' . 

IIEN-12 
(RAfF.Cr.il!AG~~ 1) . :- - :- - - - - - - -:- - - 0 

ex-,80/0~ 1as (MICH 
Dooatcr) . - - - - - - - - - - - - 0 

B~·IOOJOXa.S (MKI' 
Sus1aincr) . - - - - - - - - - - - - 0 

BX-180 II (CKU-S/A 
Su1~incr) . - - - - - - - - - - - - 0 

TP11•9001 (CKU-7/A 
Suslaincr) . - - - - - - - - - - - - 0 

ro~N·106 (MKI IS) . - - - - - - - - - - - - 0 

NOSIII (DC-10) 
(MQM•107) . - - - - - - - - - - - 0 ,. 

XM39(1.0VA) . - .. - - - - - - - - - - 0 

PDXN·I0l . - .. - - - - - - 7" -:- .. - 0 

PDX(Ar-)·108 . - .. - - - - - - - - - - .1046 

Note: la) Emission factors derived from 1hc computer programs arc for a 40/60 material/air weighl ratio. 

' 

\ ~ -., . 



Maicrial 

PEIN 

Lead Styphnatc 

IIMX 

ROX 

1Nf 

NC 

tQ 

Tetryl 

Explosive D 

~ 

Table 0-16 

EMISSION FACTORS FOR OD OPERATIONS - OTHER PRODUCTS 

Emission Fac1or Ob/100 lb of Ma1eri11U 

1986 
Consolidated Army Compulcr 

· Rcporl Pro1mim (a) 

Pb (44.2450) 

R.V. Carter 
Ca!cu)pJcd ExpcrjmcnJal 

NH1 (.65), CH3Otl 
(l.79), CIJiO2 
(11.35) 

NH1 (.13) 

NH3 (.20), IIC~ NH3 (.49), HCN 
(.0001) (.030), C2H6 (.010) 

1988 
Anny Computer 

Proi;ram C@) 

1987 
Navy Computer 

Proi;ram (a) 

NH1 (2.18), CH1OH ------ ------ ------

NH1 (0.0035) 

NH3 (.0001) 

NH3 (.0096) 

NH1 (.0006) 

NH3 (.0034) 

(6.85 ), C2HsOH 
(0.30) 

NH1 (1.20). HCN 
(1.95), CH3OH 
(10.70), C2HsOH 
(5.05), C2N6 (1.68), 
CH2O (.90), C2H4 
(.28), CH2O2 (.92) 

NH1 (1.19), HCN 
(9.05) 

NH1 (1.44). HCN 
(1.38), C2H2 (6.05), 
C2H6 (.O.SJ) 

HCN (l.62), C2lh 
(3.12) 



Table D-16 (Cont'd) 

EMISSION l<'ACTORS FOR OD OPERATIONS - OTHER PRODUCTS 

Ma1erial Emission Fac1or Ob/100 lb of Maaerjal) 

Tritonal 

Comp-Al 

~omp-B 

Consolid~lcd 
~ 

. 1986 
Army Computer 
· Progrpm (a) 

Al (20.0010, HCN 
(.0002), NH3 (.0008) 

NH3 (.0029) 

NH3 (.0011) 

C4 •···•• NH3 (.0043) 

HBX-1 ------ Al (16.9159), HCN 
(.0001), NH3 (.0011), 
HCI (.0002), CaOH 
(.0001), CaCl2 
U966) 

Dynamite (LV) ------ NH3 (.0067) 

H6 ------ Al (19.9011), HCI 
(.0010), CaOH 
(.0008), NH3 (.0006), 
CaCl2 (.4897) 

Dynamite (MV) •••••• NH3 (.0035) 

Propellant M26El ------ · NH3 (.0003) 

R.V. Carter 
Catcu)p!ed Expcrjmental 

Nll3 (0.34), HCN 
(3.87),Cll1Oll 
(1.50), C2HsOH 
(4.14) 

NH3 (0.34), CH30H CH202 (1.38), C2 H2 
(16.0), Cll2O2 (4.15), (1.49), Al (19.99) 

C2H6 (2.18) 

1988 
Anny Computer 

Program (a) 

1987 
Navy Computer 

Promm (a) 



Ma1erial 

Propellant MIS 

Propellant M6 

Propellant MIO 

Propellant SPD 

Amatol S0/50 

Amatol 80/20 

Ammonal 72n3.5/4.5 

Ammonia Gelatin 

AN/AL Mix 

AN/A1..M20 

AN Dynamite 

Consolidated 
B.will 

~ 

Table D-16 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - OTHER PRODUCTS 

Emission Fac1or Ob/100 lb of Ma1erjal) 

1986 
Anny Compuier 

Procnm Co) 

HF (.0953), Al 
(.0643), NH1 (.0014), 
NaAIF4 (.OOOl),Na3AIF 
(.1666) 

CSO (.0098), NH1 
(.0023) 

CSO (.0098), NH3 
(.0023) 

NH3 (.0002) 

R.V. Carter 
Calcu)ftled ~xperjmental 

NH1 (3.06), HCN 
(2.80), CH30H 
9.60), CaO (0.56), 
CH202 (5.10) 

CaO (0.28) 

Nll3 (1.13) 

NH1 (9.00), 
Al (14.40) 

CaO (0.26) 

NH3 (.61). HCN 
(.24) 

Al (22.35) 

1988 
Army Computer 

Program Ca) 

1987 
Navy Compuler 

Program Ca) 



Ma1crial 

BTF 

[NJ' 

1.2 DP 

FER> 

LeadAzide 

LX-11-0 

MeJCury Fulminate 

Nitromethanc 

Picric Acid 

Consolidated 
hlW1 

Table D-16 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - OTIIER PRODUCTS. 

Emission Fac1or Ob/100 lb of Ma1criol) 

1986 
Army Compuler 

Procram la) 
R.V. Carter 

Ca)cu)a1ed faperjmeQ11l 

NH1 (0.0085), HCN NH3 (.024), HCN 
(.0Sl), HCl (.34) (.06S) 

NH3 (1.70), HCN 
(2.70), CH1OH (8.00), 
CH2~(0.48) 

NH3 (0.31), ttP 
(S4.60), CP4 (0.28) 

NH1 (0.12), HF 
(11.6S), CF4 (0.60) 

Pb (70.4) 

NH1 (0.29), HCN 
(.0010), HP (2.6S), 
CF4 (6.95) 

Hg (74.00) 

NH3 (0.63) 

NH3 (.46), HCN 
(1.12), C2ll2 (4.19) 

NH3 (.32), HP (49.0S), 
C2H2 (.19), C2H6 
(.04) 

NH3 (.12), HF (11.70), 

NH1 (.79), HCN (.044), 
HF (13.40), CP4 (.44) 

NH3 (3.40), HCN (.36), 
C~H6 (.0S0) 

1988 
Anny Computer 

Procram (p) 

1987 
Navy Compuler 

~rocram Ca} 



Material 

RDX/l'NT/AL 

RX-23 

Straight Dynamite 

Straight Gelatin 

XTX-8003 

20mm HEI M97 
(fuse M75) 

20mm HEI M97 
(Fuse M505A3) 

Consolidated 
R.wu.1 

""' 
Table D-16 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • OTHER PRODUCTS 

1986 
Army Compuaer 

Prouam la) 

Emission Fac1or (lb/JOO lb of Ma1crial) 

R.V. Caner 
Ca)culatcd EaperjmeoJal 

NH3 (.40), CH30H 
(1.65), C2HsOH (5.70), 
C2116 (1.28), C2H4 
(1.21), CH202 (1.53), 
Al (24.98) 

NH3 (19.25) 

NH3 (0.34), CaO 
(1.40) 

NH3 (0.80), 
CH30H (1 .28), 
CaO (0.66) 

NH3 (15.90) 

NH3 (.68), HCN (0.026), 
Si02 (16.20), C2H2 
(0.042). C2H6 (.060) 

1988 
Anny Cornpuler 

Procram {a) 

Pb (.1850), Ba 
(.8196), Hg (.8665), 
Al (.9250), MgO 
(.6911), Ba (.8196), 
Nll3 (.0025) 

Al (3 .7202), Ba 
(.0683), Nll3 (.0031) 

1987 
Navy Computer 

Program {a) 



Material 

Consolida&cd 
hlW1 

NOWltt-80-1 (MK23) 

~1~~ (MKI~) 

N-60 (Smokey Sam) 

N-50 (S" G.P.) 

Table D-16 (Cont'd) 

EMISSION FACTORS Jt'OR OD OPERATIONS - OTHER PRODUCTS 

Emjssjon factor Ob/JOO lb of Material) 

R.V. Car&er 
1986 

Army Computer 
Promm (al CaJcuhned Experjmenlal 

\\.· ; ' I·:\, . . 

·I 

1988 
Army Compu&er 

Program .<al 

;_1 • 

1 { •• 

~ . , .... 
. ::··,-: .j 

! iJ i ' 

,, , 

' 

1987 
Navy Computer 

Program Ca) 

Al (2.0013), 
Fe (.3886), 
P (.0647) 
HCt 
(23.1067) 

, fcCl3 
(.0013) 
Cl2(1 .7488), 
HOCI 
(.0058), 
Cl (.0007) 

Al (3.7802), 
Pb (1.7418) 

Fe(.6996), 
Zn (40.0120) 
ZnCl2 
(22.8093), 
IICl (1.4511) 
Nll3 (.0005), 
FeCl2 
(.0056) 

Al (18.9964), 
Fe (.1476), 
IICI 
(21.0568), 
FcCl2 (.3348) 
N11 3 (.0001), 



Mucrjal 

N-S (ASROC and MK 22) 

AA2 (MK 90) 

AA6(ZUNI) 

HEN-12 
(RAPECJSEAGNA 1) 

BX-180/BX-IBS 
(MK 18 Booster) 

Consolidated 
Ruw. 

~ 

Table 0-16 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • OTHER PRODUCTS 

1986 
Anny Computer 

Promm Ca) 

Emission Fac1or Ob/100 lb or Ma1eciol) 

R.V. Carter 
Ca)cu)aJed Experjmemal 

1988 
Army Computer 

Program (a) 

1987 
Navy Computer 

Procram (a) 

FeiC~ 
(.0001), 
FeCl3(.0002) 
Cl (.0003) 

· •~ Pb (1.0328), 
Nll3 (.0047) 

Cu (.944S), 
Pb (.4441) 

Al (1.5008), 
Cu (.8032), 
Pb (.3022) 

Cu (.7298), 
Pb (1.3726) 

Al (1.4956), 
P (.0432), 
Fe (l.5387), 
IICI 
(23.4627) 
FcCl3 
(.0019),Cl2 
(.9492), 
IIOCI (.0042) 
Cl (.0010) 



M1terjgl 

BX-100/BX-lBS 
(MK. 18 Sustainer) 

i '. : ~ 

BX-180 H 
(CKU-5/A Sustainer) . •' 

TPH-9001 
(CKU-7/A Sustainer) 

Consolidated 
hWl11 

Table 0-16 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • OTHER PRODUCTS 

Emission F1c1or Ob/100 lb of M11eri111) 

1986 
Army Computer 

PeoKC•ro C•> 
R.V. Caner 

Calculated Expcrjmental 

1988 
Anny Computer 

Program <•> 

1987 
Navy Computer 

Program (a) 

Al (l.4971), 
P (.0431), 
Fi: (2.8618), 
IICI 
(20.4442), 
FcCl3 
(.0004), Cl2 
(3.9077), 
HOCI (.0072) 
Cl (.0002) 

Al (2.001), 
P (.0288), 
Fe (l.3988), 
HCI 
(22.2636), 
FcCl3 
(.0008), 
Cl2 (2.4879), 
IIOCI (.0066) 
Cl (.0005) 

Al (2.0001), 
P (.0069), Fe 
(1.2589), 
IICI 
(21.3580), 
FcCl3 
(.0006), 
Cl2 (3 .3684), 
IIOCI 
(.0071 ), Cl 
(.0003) 



_______ r, ______ _ 

Ma1crial 

PBXN-106 (MK 115) 

NOSIH (BC-10) 
(MQM-107) 

XM39(WVA) 

Table 0-16 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - OTHER PRODUCTS 

Emission Factor Ob/100 lb of M111eci11D 

1986 
Consolidated Anny Computer R.V. Cuter 

Report Program (11) C11JcuJa1ed Experjmemal 

1988 
Anny Computer 

Program (a) 

1987 
Navy Computer 

Proi;ram (a) 

Fe (.0022), 
Nll 3 (.0006) 

Al (44 .0025), 
Fe ( .8393), 
HCI 
(12.2627), 
IICN (.0001), 
AICl1 
(.0008), 
FeCl2 
(1 .8222), 
AIOCI 
(.0006), FeCI 
(.0025), NH1 
(.0001 ). 
FeC13 
(.0003). 
IIOCI 
(.0007), 
AICl2 
(.0059), 
AICl (.0011), 
Cl (.0563) 

NH1 (.0045) 



Material 

Consolidated 
hl!211 

PBXN-103 

PBX (AF)-108 

Table D-16 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - OTHER PRODUCTS 

1986 
Army Computer 

Program Cal 

Emission Factor Ob/100 lb of Ma1erjal} 

R.V. Carter 
Calculated ExperiroenJal 

Nole: (a) Emission faciors derived from the computer programs ue for a 40/60 material/air weight ratio. 

,--.. ---- /'-

1988 
Anny Computer 

Proi:ram Ca) 

1987 
Navy Computer 

Program (a) 

, _ 

Al (27.001S), 
HCI 
(12.171 S), 
ci2 ( .0212), 

ttQCI 
(.0036), OCI 
(.0010), 
q (2.0S3) 

NH3 (.0092), 
cso (.0032) 



Material 

Consolidated 
~eporl 

PJmf ----. 
I 

4•d Styphnatc - ---
HM~ -----
RDX --· 
1Nf ----
NC --· 
t-Q ----
l'O ----
Tctryl -----
Explo,ivc D -----
Tritonal -----

Comp-Al -----
Comp-B -----
c,. ........ 

HBX-1 -·---
Dynamite (L V) -----
H6 -----

~ 

Table 0-17 

EMISSION FACTORS FOR OD OPERATIONS • CO 

Emission Factor (lb/100 lb of Material} 

1986 
Army Computer 

Prouam Cal R.V. Caner 

0 

0 

0 

0 

S2.6SSS ·2.80 

3.6013 

-0 

0 

22.2758 

23.4918 

60.8801 

16.2577 

16.6739 

18.0681 

42.9848 

49.2521 

40.1431 

1988 
Army Computer 

Program Cal 

1987 
Navy Compuler 

Procram la) 



Mmrial 

~-.,niac (MV) 

Pfopcllant M26El 

Propellant MIS 

fropellanl M6 

Propellant M 10 

fro~llanl SPD 

Propellant M30A2 

Comp-B3 

rox 9404 

LX-07-2 

LX-09 

Prope,lanl SPDF 

Propellant SPCF 

Propellant MI 

Propellant MS 

Propellant M8 

Polaris 2nd Stage Rocket 
Motor (MK6-0) 

Consolidated 
R£llilI1 

.022 

1.746 

J.89S 

---,-

Table D-17 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - CO 

Emission Fac1or (lb/100 lb of Mo1ecioD 

1986 
Army Computer 

Proeram (a) 

18.8533 

9.3893 

6.9543 

20.4589 

20.4589 

6.620S 

0 

R,Y. Cauer 

0.2S 

0.28 

0.070 

o.oso 

1988 
Army Computer 

Program (a) 

22.SS42 

.0002 

0 

0.3178 

1987 
Navy Compulcr 

Procram (a) 



Material 

JATO Rocket Motor M3A2El 

2.75" Rocket Motor MK 40 

JATO Rocket Motor MK6-l 

NOWIH-80-1 (MK 23)' 

X256 (MK 12) 

N-60 (Smokey Sam) 

N-5o (5" o.r.> 
N-5 (ASROC and MK 22) 

AA2 (MK 90) 

AA6(ZUNI) 

HEN-12 (RAPEC/SEAGNAT) 

BX-180/BX185 
(Ml( 18 Booster) 

BX-100/BX185 
(MK 18 Sustainer) 

BX-180 H 
(CIW-5/A Sustainer) 

TPH-9001 
(CKU-7/A Sustainer) 

PBXN-106 (MK 115) 

Consolidated 
Rwll1 

~ 

Table D-17 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - CO 

Emission Factor Ob/JOO lb of Material) 

1986 
Anny Computer 

Progrnm (a) R,Y, Car1er 

1988 
Anny Computer 

Progrnm (a} 

12.3954 

14.0291 

0 

1987 
Navy Computer 

Progrnm Ca} 

0 

5.4506 

6.6915 

0.0938 

13.6914 

0.0003 

1.6507 

0 .0005 

0 

0 

0 

0 

7.9900 



Ma1eri,1 

.. t-J9SHI ~B~-H)) (MQM-107~ 

· XM39(U>VA) 

PBXN-103 1 

PBX(AF)-108 

Consolidated 
R$J!!!I1 

Table D-17 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - CO 

Emission Fac1or Ob/100 lb or M111erjal) 

1986 
Anny Computer -

Pro~ram Cal R,Y, caner 

Note: (a) ~mission factors derived from lhc computer programs arc for a 40/60 matcriaVair weight ratio. 

I •~ ; 

.h~ :,.-

1988 
Army Computer 

Program Cal 

J 

1987 
Navy Computer 

Program Cal 

21.5448 

18.0189 

0.5167 

10.7795 



Ma1crial 

PEIN · 

Lead Styphnatc 

HMX 

RPX 

'JNf 

NC 

Ml 

~ 

Tctryl 

J:xplosivc D 

TriJonal 

Comp-Al 

Comp-8 

C4 

HBX-1 

Dynamite (L V) 

H6 

Consolidated 

hluu1 

t ' . 

~ 

Table D-18 

EMISSION (<'ACTORS l<'OR OD OPERATIONS • N01 

Emission Fac1or Ob/100 lb of Material) 

1986 
Anny Computer 

Peo&cam Ca) 

0 

0 

0 

0 

0 

0 

0 

.0003 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B,Y, Caner 

' . 
7:~c;, 

1988 
Army Computer 

Pxo&caro ta\ 

1987 
Navy Computer 

Peo&caro (a\ 



Material 

Pfnami~ (MV) 

f{opellanl M26El 

rropell~J ~US • 

ffopellan, t-16 

Propellanl M 10 

f>ropcllant SPO 

Pf opellanl M30A2 

Comp-83 

fB;i( 9404 

LX-07-2 

LX-09 

Propcll~l SPDf 

Propellant SPCF 

fropellant M 1 

Propellant MS 

Propellant }48 

Polaris 2d Stage Rocket 
Motor (MK6-0) 

Consolidated 

1"JW1 

.001 

- ,---• 

.340 

.t26 

Ta;ile D-18 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - NO1 

Emjssjon Fac1or Ob/100 lb of Material) 

1986 
Anny Computer 

Proi:raro (o) 

0 

q 

0 

0 

0 

p 

p 

R,Y. Caner 

1.86 

1.90 

1.40 

1.45 

1988 
Army Computer 

Promw h) 

0 

0 

0 

0 

1987 
Navy Computer 

Proi:ram Ca) 



-------~-------

Ma1crial 

JATO Rocket Motor M3A2El 

~-15" Rocket Motor MK40 

JATO Rocket Motor MK6-1 

NOWJH-80-1 (MK 23) 

X256 (MK 12) 

N-60 (Smokey Sam) 

N-50 (5" O.P.) 

N-5 (ASROC and MK 22) 

AA2 (MK 90) 

AA6(ZUNI) 

HEN-12 (RAPEC/SEAGNAT) 

BX-180/BX185 
(MK l8 Booster) 

BX-100/BX185 
(MK 18 Sustainer) 

BX-180 H 
(CKU-5/A Sustainer) 

TPH-9001 
(CKU-7/A Sustainer) 

PBXN-106 (MK 115) 

Consolidated 
RCIW1 

Table D-18 (Cont'd) 

EMISSION FACTORS FOR 08 OPERATIONS - N01 

Emission Fac1or Ob/100 lb of Ma1cci11U 

1986 
Anny Computer 

Pro~ram Co) B,Y, Caner 

1988 
Anny Computer 

Promm Co) 

0 

0 

0 

1987 
Navy Computer 

Pro~ram (a) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



Material 

NOSIQ (BC-10) (MQM-107) 

XM39(LOVA) 

PB~Ji-l03 ' 

PBX(Af)-108 

' lY l I 

Consolidated 
hl2Jll1 

Table D-18 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - NO1 

Emission Factor Ub/100 lb of Material) 

1986 
Anny Computer 

Promro (a) R,Y, Caner 

Note: (a) Emission factor, derived from the computer programs arc for a 40/60 matcriaVair weight ratio. 

1988 
Army Computer 

Proi:ram (a) 

1987 
Navy Computer 

Proi:ram Ca) 

0 

0 

0 

0 



-------~.;._ _____ _ 

Ma1cciol 

PEIN 

Lead Slyphnatc 

HMX 

ROX 

1Nf 

NC 

Ml 

to 

Tctryl 

Explosive D 

Trilonal 

Comp-Al 

Comp-B 

C4 

HBX-1 

Dynamite (L V) 

H6 

Consolidaled 
~ 

l 

Table D-19 

EMISSION FACTORS FOR OD OPERATIONS - SO1 

Emission Fac1or Ob/100 Jb of Mo1crjal) 

1986 
Army Computer 

rco~com lo) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R,Y. Car1cr 

1988 
Army Computer 

Promm Co) 

1987 
Navy Computer 

Pro~ram la\ 



Ma1criol 

OypllJllilC (MV) 

Propellant M26El 

Propellant MIS 

Propellant t46 

Propellant M 10 

Propellant SPD 

Propellant M30A2 

Comp-D3 

PBX 9404 

µ{ -07-2 

LX-09 

Propellant SPDF 

Propellant srcF 

Propellant MI 

Propellant MS 

Propellant MS 

Polaris 2nd Stage Rocket 
Motor (MK6-0) 

Consolidated 

hlw1 

.006 

.102 

.138 

~---

Table D-19 (Cont'd) 

EMISSION FACTORS FOR OB OPERATIONS • SO1 

Emission Fac1or Ob/100 lb of Ma1erjal) 

1986 
Anny Computer 

Proi:ram Ca) 

0 

0 

0 

.0001 

.0001 

0 

0 

R,Y, Carter 

1988 
Anny Computer 

Peoi:ram Ca) 

1987 
Navy Computer 

Peoi:ram Ca) 

--------------------------··:::.. ~------------------------



~ -------- ------- -

M111erja) 

JATO Rockcl Molar M3A2EI 

2.75" Rocie1 Molar MK 40 

JATO Rocke1 Moior MK6-l 

NOWJll-80- l (MK 23) 

X256 (MK 12) 

N-60 (Smokey Sam) 

N-50 (5" G.P.) 

Con1olida1cd 
IUJlJ2l1 

N-5 (ASROC and MK 22) ,-,-~ 

AA2 (MK 90) 

AA6(ZUNI) 

HEN-12 (RAPECJSEAGNA T) 

BX-180/BX185 
(twiK 18 B00s1cr) 

BX-100/BX185 
(MK 18 Suslaincr) 

BX-180 H 
(qW-5/A Sus1ainer) 

TPH-9001 
(CKU-7/A Sus1aincr) 

PBXN-106 (MK 115) 

Table D-19 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - SO1 

Emission Fac1or Ob/100 Jb of Ma1ecia)) 

1986 
Anny Compulcr 

Proi:ram (a) R,V, Carter 

---·-... 

1988 
Anny Compuler 

Proi:ram Co> 

.0150 

.0001 

.Olli 

-----

1987 
Navy Compulcr 

Proi:ram Ca) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



Ma1crial 

~?S_IJf (BC-,0) (MQM--07) 

· ~M39(WVA) 

P~XN-103 

PBX(AF)-J08 

1.:' 1.!~ ! ":· , ·' 

Consolidated 
1'1w1 

Table D-19 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - SO2 

Emission Fac1oc Ob/100 lb of Ma1eci1U 

1986 
Anny Computer 

Pco&cam Cal R,Y, Caner 

Nole: (a) Emission Caclora derived Crom lhc computer programs are for a 40/60 maleriaVair weight ratio. 

r,·, . 

1988 
Army Computer 

Proi:ram la} 

I 

1987 
Navy Computer 

Prouaro Cal 

0 

0 

0 

0 



Ma1crilll 

Consolidated 
Rcpou 

f~ -
Lca4 Styphnatc -
HMX -
ROX -
1Nf -
NC -
tll -
l'O -
Tctryl -
Explosive D -
Tiitonal -
Comp-A3 -
Comp-B -
c. -
IIBX-1 -
Dynamite (L V) -
H6 -

~ 

Table D-20 

EMISSION FACTORS FOR OB OPERATIONS • H2S 

Emission Fac1or Ob/100 lb of Ma1erjgl) 

1986 
Anny Computer 

Proi:ram Cal R,V, Caner 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1988 
Army Computer 

Promm Cal 

1987 
Navy Computer 

Pro i: ram Cal 



Ma1cri1I 

--
DynamilC (MV) 

fropellanl M26El 

Prope!lanl M t ~ 

Propellant M6 

Propellanl M 10 

P,opellanl SPD 

Propellan, M30A2 

Comp B3 

PBX 9404 

LX-07-2 

LX-09 

Propellant SPDF 

Propellanl SPCF 

Propellanl M 1 

Propellant MS 

Propellanl MS 

Polaris 2nd S1age Rocket 
Mo1or (MK6-0) 

Consolidaled 
~ 

.001 

.04S 

.069 

Table D-20 (Cont'd) 

EMISSION FACTORS FOR OB OPERATIONS - 111S 

Emission Factor Ob/100 lb of Ma1erj111} 

1986 
Anny Compuler 

frogr,m Cnl 

11 

0 

0 

.180S 

.180S 

0 

0 

R,Y, Carter 

0 

0 

0 

0 

1988 
Anny Compu&er 

rrouam Cal 

o· 

0 

0 

0 

1987 
Navy Compu1er 

Program Cal 



-------'~--------

Mueri@l 

Dynami~ (MV) 

I 

Propellant M26El 

Propellant MIS 

Propellant M6 

Propellant MIO 

Propellant SPD 

Propellant M30A2 

Comp B3 

PBX 9404 

LX-07-2 

LX-09 

Propellant SPDF 

Propellant SPCP 

Propellant M 1 

Propellant MS 

Propellant M8 

Polaris 2nd Stage Rocket 
Motor (MK6-0) 

Consolidated 
~ 

.00) 

.045 

.069 

Table D-20 (Cont'd) 

EMISSION FACTORS FOR 08 OPERATIONS • 112S 

Emission Fac1or Ob/JOO lb of Ma1erja)) 

1986 
Anny Computer 

Procram Ca> 

0 

0 

0 

.1805 

.1805 

0 

0 

B,Y, Caner 

0 

0 

0 

0 

1988 
Army Computer 

Procram fa) 

0 

0 

0 

0 

1987 
Navy Computer 

Procram Cal 



Ma1erial 

Consolidated 

JATO ~ock~~ t-fotor M3A2El · 

2.75" flock~,· Motor MK40 

~J\TO ~ocket Motor MK6-l 

NOWIH-80-1 (MK 23). 

X2S6 (MK 12) 

N-60 (Smokey Sam) 

N-50 (5" O.P.) 

N-S (ASROC flld MK 22) 

AA2(MK 90) 

AA6~ 

HEt-{-12 (RAPEC/SEAGNAT) 

BX-180/8Xl85 
(MK 18 Booster) 

BX-100/BX185 
(MK 18 Sustainer) 

BX-180 H 
(CKU-5/A Sustainer) 

TPH-9001 
(CKU-7/A Sustainer) 

PBXN-106 (MK 115) 

~ 
11 \ .r 

,, "' .. 

\ ,. · . 
• • ! 

Table D-20 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - H1S 

Emission Fac1or Ob/100 lb or Ma1erjal} 

1986 
Anny Computer 

Pro&carq la) R,Y. Cuter 

1988 
Anny Computer 

Pco&ram la) 

.2857 

.0106 

0 

1987 
Navy Computer 

Prouam la) 

0 

o. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



-------~s-------

Ma1crja1 

~ C-IO)(MQM-101), 

XM39(LDVA) 

PBXN-103 

PBX(AF)-108 

Consolidalcd 
Ruti1 

T.ible D-20 (Cont'd) 

EMISSION FACTORS J<'OR OD OPERATIONS - 112S 

Emission Fac1or Ob/100 lb or M1uerioD 

1986 
Anny Computer 

rro,ram Ca) 

., , 
' ., 

B,Y, cv1ec 

Nole: (a) Emission facaora derived from lhc wmpulcr programs arc for a 40/60 maleriaVair weight ratio. 

1988 
Army Computer 

Program Cal 

1987 
Navy Computer 

Program {a) 

0 

0 

0 

0.1031 



Ma1crjal 

Lead Slyphnatc 

1Nf 

Explosive D 

Tritonal 

Comp-Al 

Comp-B 

C4 

HBX-1 

Dynamite (L V) 

116 

Table D-21 

EMISSION FACTORS FOR OD OPERATIONS • OTHER PRODUCTS 

Consolidalcd 
Rum! 

Emission Fac1or Ob/100 lb of Ma&crioD 

1986 
Anny Computer 

Pr0 ccam Cal 

Pb (44.24) 

NH3 (.0016), 
HCN (.0001) 

NH1 (.0004) 

Al (20.00), 
HCN (.0001), 
NH1 (.0002) 

NH1 (.0002) 

NH1 (.0001) 

NH1 (.0003) 

Al (16.92), 
CaCl1 (.4493), 
CaCl (.0006), 
NH1 (.0002) 

Nll1 (.0054), 
IICN (.0001) 

Al (19.90), 
CaCl2 (.4143), 
CaCl (.0014), 
HCI (.0540), 

CaOII (.0417), 
NH3 (.0001) 

... ~. ~ 

R,Y, Carter 

HCa (.050), 
Sooth (9.00), 
Ash (12.00) 

1988 
Anny Computer 

Program Ca) 

1987 
Navy Computer 

Program Ca) 



Ma1ecial 

Dynamite (MV) 

Propellant Ml5 

Piopellanl M6 

Propellant M 10 

PBX 9404 

LX-07-2 

LX-09 

Piopellant Ml 

Propellant SPCF 

~ 
Table D-21 (Cont'd) 

EMISSION FACTORS FOR OU Ol'ERATIONS - OTHER PRODUCTS 

Emission Factor Ob/100 lb of M1uecial} 

1986 1988 1987 
Consolidated Anny Computer Anny Computer Navy Computer 

Bsa>AU Pro~ram Cal R,Y, Caner Pro~ram Cal Pro~ram Ca} 

NH1 (.0003) 

HF (.1891), 
NIB (.0001), 

NaAlF-4 (.0003), 
NaF (.0022), 
Na2F2 (.0005) 

cso (.0193), 
NH1 (.0003), 
HS (.0001) 

cso (.0193), 
NH1 (.0003), 
HS (.0001) 

HCI (1.15), 
P20s (.65), 
Ash (2.95) 

HF (2.70), 
N20 (.043), 
Hell (.20). 
Ash (8.10) 

HF (.30), 
Ash (3.20) 

NH1 (.0003) 

Pb (.7754) 



Mn1erial 

Polaris 2nd Stage Rocket 
Ji,totor (MK6-0) 

J~TO l{ocket Motor M3A2El 

2.75" Rockea Motor MK40 

JATO Rockea Moao.- MK6-l 

NOWIH-80-1 (MK 23) 

Table D-21 (Cont'd) 

EMISSION FACTORS FOR OU OPERATIONS - OTHER PRODUCTS 

I 
Consolidated 

RUW1 

Emjssjon Encior Ob/JOO lb of Mn1erjal) 

1986 
Anny Computer 

Proi:ram ta) R.V. Caner 
I• 

I :-t!I 

~ 

1988 
Anny Computer 

Proi:ram la) 

Al (17.90), 
HCI (1.4718), 

Cl (.0776), 
AICl2 (2.5698), 

Cl2 (.0001) 

Pb (.1334), 
cso (.0391), 
Nll3 (.0001), 
HS (.0010), 
S2 (.0042) 

Pb (1.0167), 
NH3 (.0001), 
cso (.0012) 

Cu (.1205), 
HCI (22.9209), 

KCI (.1176), 
CaCI (.1878), 

Cl (.0193), 
Cl2 (.1575) 

1987 
Navy Computer 

Proi:ram bl 

Cl2 (.1796), 
Al (2.0013), 
Fe (0.3886), 

HCI (24.6523), 
FeCl2 (.0286), 
FeCh (.0166), 
HOCI (.0061), 
OCI (.0003), 
Cl (.0406), 
P (.0647) 



-------~'-------

Material 

'l{2~~ (M~ 12) 

N-60 (Smokey Sam) 

N-50 (5" O.P.) 

N-S (ASROC MK 22) 

AA2 (MK 90) 

AA6(ZUNJ) 

HEN-12 (RAPEC/SEAGNAT) 

Table D-21 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS - OTHER PRODUCTS 

Consolidalcd 
lu.lWl 

Emission Eacior Ob/lO0 lb of Ma1erja)) 

)986 
Anny Computer 

Proeram Cal R,Y, Carter 

1988 
Anny Computer 

Pro~ram Cal 

1987 
Navy Computer 

Pro~ram Cal 

Al (3.7802). 
Fe (J.7418) 

Fe (.6996). 
Zn (40.0120), 

Z~Cl2 (23.J 785), 
tt~• (1.2510), 
F~Cl2 (.0099), 
NH3 (.0001) 

Al (18.9964), 
Fe (.1476). 

HCI (20.5492), 
FcCl2 (.3332), 
Cl2 (.0140). 

AIC13 (.0001), 
FcCl3 (.0021), 
IIOCI (.0028). 
OCI (.0009), 
Cl (.5146) 

Pb (1.0328), 
Nll3 (.0001) 

Cu (.9445), 
Pb (.4441) 

Al ( 1.5008), 
Cu (.8032), 
Pb (.3022) 

Cu (.7298), 
Pb (l.3726) 



M11eciol 

BX-180/8~135 
(MK l8 Boo~ter) 

BX-l00/BXl85 
(MK 18 Sustainer) 

BX-180 H 
(CKU-5/A Sustainer) 

T11ble D-21 (Cont'd) 

EMISSION FACTORS FOR OD OPERATIONS • OTHER PRODUCTS 

Consolidated 
lulW1 

Emission Fac1oc Ob/100 Jb of Ma1erioD 

1986 
Anny Computer 

Proi:cam Ca) B,Y, caner 

1988 
Anny Computer 

Prouam la) 

;. , .. 

1987 
Navy Computer 

Proi:ram Ca) 

Al (l .4956), 
P (.0432). 

Fe (l .5387), 
HCl (24.2469), 
FcC12 (.0502), 
FeC(i (.0173), 
012 (.1069), 

HOCl (.0043), 
OCl (.0002), 
Cl (.0425) 

Al (l.4971 ), 
P (.0431), 

Fe (2.86 l 8), 
HCl (24.0596), 
FeC12 (.0075), 
FeC11 (.Ol I 8), 
Clz (.3534), 

IIOCl (.0083), 
, OCl (.0003), 

Cl (.0264) 

Al (2.0001), 
P (.0288), 

Fe (l.3988), 
IICI (24.5261), 
FcC12 (.0165), 
FcCl3 (.0140), 
Cl2 (.235 )), 

HOCI (.0071), 
OCl (.0083), 
Cl (.0348) 



------~-------

Mucci at 

TPH-9001 
(CKU-7/A Suslainer) 

PBXN-106 (MK 115) 

NOSIH (BC-10) (MQM-107) 

XM39(WVA) 

Consolidaled 
~ 

Table 0 -2 1 (Cont'd) 

EMISSION FACTORS l<'OR 011 OPERATIONS - OTHER PRODUCTS 

Emission Fac1or Ol:i/)00 lb of Ma1eria)) 

1986 
Anny Computer 

Pro~ram Cal R,Y, Car1er 

• ~-; t ' ~. .. .. ; 

1988 
Army Computer 

Proi:ram Cal 

1987 
Navy Computer 

Proi:ram Cal 

Al (2.001), 
P (.0069), 

Fe (l.2589), 
HCI (24.4646), 
FeCl2 (.0114), 
FeCl3 (.0132), 
Cl2 (.3011), 

IIOCI (.0080), 
OCI (.0003), 
Cl (.0315) 

Fe (.0022) 

Al (44.0025), 
Fe (.8393), 

HCI (12.3211), 
HCN (.0001 ), 

AIOCI (.OI07). 
FeC12 (l.2897), 
AICl3 (.0019), 
FeCI (.0117), 
NH3 (.0001), 
Cl2 (.0001), 

FeC13 (l.0002), 
Cl (.2486), 

AlCI (.0239), 
AICl2 (.1>428) 

Nll3 (.0004) 



Miliml 

PBXN-103 

PBX(Af)-108 

Table D-21 (Cont'd) 

EMISSION FACTORS FOR OU OPERATIONS • OTHER PRODUCTS 

Consolidated 
hlill1 

Emission Fac1or Ob/JOO lb of Ma1erial) 

1986 
Anny Computer 

Promm la) R.V, Caner 

1988 
Army Computer 

Proi:ram la) 

Note: (a) Emission (actors derived from the computer programs arc for a 40/60 matcriaVair weight ratio. 

i. 

1987 
Navy Computer 

Proi:ram la) 

Al (27.0015), 
HCI (11.2204), 
AIOCI (.0007), 
AICl3 (.0001), 
Cl2 (.0072), 
OCI (.0035), 

· •· 11oc1 (.0012). 
Cl (1.1483), 
AICl2 (.0001) 

NH 3 (.0014), 
cso (.0057) 



~ 

Table 0-22 

CALCULATED OD EMISSION FACTORS FOR COMPOUND 
WITH KNOWN COMPOSITION 

Ma1,cial Smis:iioa (lbl)OOlb o[ Ma1,ciaD {a. b} 
...cQ_ 002 mi H2S Q1b,cs 

Propellant M 1 3.6124 0 0 0 NH3 (.1701), HCtt (.270) 

20mm HEI - T Cartidge 3.5832 0 0 0 Pb (.0754), Ba (.0646), 
M246 Al (5.49), Sr (.8032), 

Mg (1.02), NH3 (.1803), 
HCN (.9977) I I ' . 

20mm HEI - T Cartridge 3.2088 0 0 . 0 NH3 (.1251), Pb (.1804), 
~599 Sr (.3395), Mg (.49), 

Cl (.0116), HCN (.6281) 

20 mm HEI - T Cartridge 1.7119 0 0 0 NH3 (.2617), Pb (.0754), 
~242 Al (6.4), Sr (.7576), 

Mg (.94), Ba (.0646) 

20 mm HEI Cartridge 4.723'1 0 0 0 NH3 (.3264), Pb (.3521), 
M56A3 Ba (.0532), Cl (.0376), 

Al (6.09), HCN (1.6498) 

20mm HEI Cartridge 7.0304 0 0 0 NH3 (.5519), Pb (.4107), 
M97A2 Ba (.0608), Cl (.0434), 

Al (5.18), HCN (2.7901) 

20mm HEI Cartridge 3.7728 0 0 0 NH3 (.1891), Pb (.0177), 
M210 Ba (.0076), Al (5.78), 

HCN (.9557) 



Ma1ecial 

20mm HEI Cartridge 
MS} 

fu~e M66 

Fuse M502 

Fuse M557 

20mm HET Cartridge 
MK4 

20mm INC Cartridge 
M96 

40mm HE-M406-A 

Table D-22 (Cont'd) 

CALCULATED OD EMISSION FACTORS FOR COMPOUND 
WITH KNOWN COMPOSITION 

Emission ObLJQQlb of Ma1erian la. bl 
..c.il.. 002 Sill Hi,S 

2.1519 0 0 0 

4.6220 0 0 Q 

1.6428 0 0 0 

14.4445 l.9683 .1696 l.388S 

ilihw 

.

1

N1h (.0001), Pb (0887), 
' na (.0836), Cl (.4542), 
MgAl O .57) . , , 

I J.• • ! u: l 

.Pb (.2134 ,~/fuse) • .. 
Mg (.8400 lb/fuse), 
Sr (.6831 lb/fuse) 
1 i "! t t t ' j 

1 

/ \, 1 '\• 

Pb (.3273 lb/fuse) 
Cl (.0057 lb/fusc) 

Pb (.1494 lb/fuse), 
Cl (.0058 lb/fuse) 

NH3 (.2448), Pb (.3700), 
HCN (1.2371) 

NH3 (.0001), Pb(. i 125), 
Ba (.0494), Cl (.3.6915), 
MgAI (12.76) 

NH3 (l.7533), Pb (.1476), 
Ba (.0114), Al (.01), 
HCN (.7498) 



~ 

Table D-22 (Cont'd) 

CALCULATED OD EMISSION FACTORS FOR COMPOUND 
WITH KNOWN COMPOSITION 

Mauaial Emission (lblJOOlb o[ Mal!aiaD (a, b} 
...c.Q. llill soi H2S Others 

30mm TP 8.50 0 0 1.22 
Projectile CTG 

HEAT Rifle Grenade 11.8113 2.545 .034 .551 NH3 (.34), CH3OH (16.0), 
M31(A) CH202 (1.38), C2H6 (2.18), 

C2H2 (1.49), Al ((19.99) 

Burster (A) w/ lni1ia1or 23.4436 1.4968 .1289 .6851 NH3 (.3513), Pb (1.1176), 
IICN (.5702) 

Grenade MIG 37.567 5.119 .441 2.343 NH3 (1.20), HCN (1.95), 
CH3OH (10.70) C2H50H (5.05), 
C2H6 (1.68), CH20 (.90), 
C2H4 (.28), CH2O2 (.92) 

Grenade MIO w/fuse 28.3894 3.8684 .3333 1.7706 NH3 (.9068), Pb (3.8481), 
(M206A2) HCN (1.4736) 

15 mm Projectile 37.567 5.119 .441 2.343 NH3 (1.20), HCN (t.95), 
CH3OH (10.70) C2H50H (5.05), 
C2116 (1.68), CH20 (.90), 
C2H4 (.28), CH2O2 (.92) 



Table D-22 (Cont'd) 

CALCULATED OD EMISSION FACTORS FOR COMPOUND 
WITII KNOWN COMPOSITION 

Material Emission llb/lQOJb of Ma1eriaD Ca, b) 
_c..Q__ tfill SQi H2,S 

105 mm P.-ojcclilc i4.1947 3.7_954 .2317 J.4216 

Noies: (a) All eiµission fac&ors arc derived from values reported in Tables D.8.4.3.-2 through D.8.4.3-6. 
(b) Emission factors derived from Consolidated Report are for JOOlb-level of material de&onated. 

ilibru 

Nff 3 (.7578), IICN (.9473). 
Al (10.2789) ' 

,-
"" ~ ,. 

( 1 r ~.., 
.. . , ... 

,. -!( , 

d · 
,_J t 

' 

• , : 'i 

. ' 



~ 

Table D-2 3 

CALCULATED OB EMISSION FACTORS FOR COMPOUND 
WITH KNOWN COMPOSITION 

Mauaial fmisshm (lbllOOlb o( M11ni1ion} (al 
..al.. 002 Sf22 His 01hers 

Propcllam M 17 .7923 .0001 0 0 

Propcllanl M30A 1 1.0084 .0001 .0001 .180S CSO (.0193), HS (.0001) 

Propellanl M30 1.0084 .0001 0 0 

Rockel Motor 3.2J60 0 0 0 

120 mm Gun MlSA2 6.9S43 0 0 0 HF (.1891), NH3 (.0001) 

120 mm Gun M4S .7923 .0001 0 0 

120 mm Gun M46 .7923 .0001 0 0 

155mm IIOWM3 22.S542 0 0 0 NH3 (.0003) 

155 mm HOW M4Al I 22.S542 0 0 0 NH3 (.0003) 

155 mm Gun Ml9 20.4589 0 .0001 .1805 · · · CSO (.0193), NH3 (.0003), 
HS (.0001) 

175 mm M86 20.4589 0 .0001 .180S CSO (.0193), NH3 (.0003), 
HS (.0001) 

175 mm Ml24 20.4589 0 .0001 .1805 CSO (.0193), NH3 (.0003), 
HS (.0001) 

8" Gun M13 20.4589 0 .0001 .1805 CSO (.0193), Nll3 (.0003), 
HS (.0001) 



Table D-23 (Cont'd) 

CALCULATED on EMISSION FACTORS FOR COMPOUND 
WITH KNOWN COMPOSITION 

MaH~cial Emissiuo (lb/JOOlb u( Muoiliuo) {a) 
_c_Q_ Ifill ~ His 

'" J¾OW Ml 22.5542 0 0 0 

8"HOWM2 22.5542 0 0 0 

8" HOW M188 1.0084 .0001 .0001 .1805 

240 mm HOW M26 20.4589 0 .0001 .1805 

105 mm HOW 20.4589 0 .000 I .1805 

105 film HOW 22.5542 0 0 0 

Black Powder (b) 5.8560 0 0 1.2200 

Noacs: (a) Emission factors are derived from values reported in Tables D.8.4.3.-7 through D.8.4.3-11. 

(b) Emission facaors for black powder are taken from Kirlh-Olhmer Encyclopedia (1979). 

Others 

Nll3 (.0003) 
I , , 

NH3 (.0003) 

CSO (.0193), HS (.0001) 

CSO (.0193), Nll3 (.0003), 
HS (.0001) 

CSO (.0193), NH3 (.0003), 
HS (.0001) 

NH3 (.0003) 

Solids (62.1) 



Table D-24 

SOIL DEPENDENT PARAMETERS - MAXIMUM CRATER 
SCALING FACTORS AND AIRBORNE PARTICULATE MATTER 

FRACTIONS OF APPARENT CRATER VOLUME 

Bare Charge 
Scaled Crater Volume Fraction of Crater Mass 

- m3 
Soil Type -

(lb TNTL111~ as Small Particles• 

Rocks 0.0175 0.00119 

Dry Cohesive Soils 0.0218 0.00987 

Dry Sandy Soils -. 0.0654 0.00571 

Dry to Moist Sandy Soils 0.1550 0.00454 

Wet Sand& 0.3050 0.00346 
Moist Cohesive Soils 

Wet Cohesive Soils 0.6980 0.00089 

*'This is the fraction of the total apparent crater mass (1500 kg/m3) which becomes airborne 
that is less than 20 ~ 

Reference: Hoock. et al., 1987. 



Scocca Army Depot. Romulus, Now York 
RCRA Part B Permit Application 

TABLE D-25 

Document: SUBPART X 
Submittal: Draft 

SUMMARY OF OB/OD EMISSION SCENARIOS 

* 

** 

1 OB 

2 OB 

3 OB 

4 OB 

s OD 

6 OD 

1000 lbs of propellant Ml (CO, NH3) 

1000 lbs of propellant MIS (HF) 

1000 lbs of propellant SPCF (NO2, 

S02, lead) 

1000 lbs of propellant M6 (H~) 

1000 lbs of HEAT rifle grenades 
M3 l (N02,H~, NH3, Pb, PM-10) 

1000 lbs of 90 mm projectiles (CO, 
SOz) 

co = 102,400 g 
NH3 = 1.36g 

HF= 859 g 

N02 = 3,750g 
S02 = 627 g 
Pb = 3,520 g 

H~ = 820 g 

N02 = 11,554 g 
H~ = 2,502g 
NH3 = 1.544g 
*Pb= 2.24g 
**PM-10=2,570,418 g 

co = 144,190 g 
S02 = 7,827 g 

Pb emissions were calculated based on the assumption that 1 non-electric blasting cap would 
be used to initiate detonation of each OD pit (10 caps total) 

PM-10 emissions were calculated based on the assumption of wet cohesive soil condition. 

April 17, 1992 
Reviaioo: B V:\Eavir\Soaeca\SubpartX April 17, 1992 



Table D-26 

NATIONAL AMBIENT AIR QUALITY STANDARDS 

Averaging National Standard 
Pollutant Tune Primarv Secondarv Method 

/ 

235 µg/m3 Ozone I-hour Same as Chemilumin-
(0.12 ppm) primary escent 

standards method 

Carbon Monoxide 8-hour 10mgtm3 Same as Non-dispersive 
(9 ppm) primary infrared 

standards spectroscopy 

I-hour 40mg!m3 Same as Non-dispersive 
(35 ppm) primary infrared 

standards spectroscopy 

Nitrogen Dioxide~ - Annual 100 µgtm3 Same as Gas phase 
average (0.05 ppm) primary Chemilumin-

standards escence 

Sulfur Dioxide Annual 80 µg!m3 Paraosaniline 
average (0.03 ppm) method · 

24-hour 365 µgtm3 Paraosaniline 
(0.14 ppm) method 

3-hour 1300µg!m3 Paraosaniline 
(0.5 ppm) method 

Suspended Annual PM-10 (*) 60 µg!m3 High volume 
Particulate geometric 50µg!m3 sampling 
Matter mean 

24-hour PM-10 (*) 150 µg!m3 High volume 
150 µg/~3 sampling 

Lead Calendar 1.5 µg!m3 1.5 µg!m3 Atomic 
quaner absorption 

ppm - pans per million 
µgtm3 - micrograms per cubic meter 
mgtm3 - milligrams per cubic meter 

* Before 1987, the TSP primary standards were 260 µg/m3 and 75 µg!m3 for the 24-hour 
concentration and the annual geometric mean, respectively. 



Table D-27 

STATE OF NEW YORK AMBIENT Am QUALITY STANDARDS 

Pollutants Averasm~ Tnne Concentration Methods 

Sulfur Dioxide 3-ho~ 0.25 ppm WestGaeke 
Method 

24-hollt" .. : ~- 0.10 ppm 

Particulates 24-hour 
... 

250 µgtm3 (1) High Volume 
(Suspended Annual geo. mean 45 µgtm3 (1) Sampling 
Particulates) 30-day 80 µgtm3 (1) 

I 
60-day 70 µg/m3 (1) 
90-day . 65 µg/m3 (1) - I 

I 
Particulates 30-day** 0.30 mg/cm'Umo (1) Glass Jar 1-

(Settleable 30-day** 0.45 mgtcm.2/mo (1) Collection . 
I 

I 
Particulates .. ! 
or Dustfall) 

Photochemical 1-hour 0.08 ppm Iodine Liberation 
Oxidants 

Non-Methane 3-hour 0.24ppm Flame Ionization 
H yd.rocarbons 

Fluorides 12-hour 4.5 ppb · 
(3.7 µgtm3) 

24-hour 3.5 ppb 
(2.85 µgtm3) 

1-week 2.0 ppb 
(1.65 µgtm3) 

1-month 1.0ppb 
(0.8 µgtm3) 

Beryllium 1-month 0.01 µgtm3 Atomic Absorption 
Spectrophotometry 

Hydrogen Sulfide 1-hour 0.01 ppm Otdrninm 
-- .. - - (14 µg/m3}- Hydroxite-

.. Methylene Blue 
Method .. ,.. 

NOTE: (1)- Level.I Limit.for.areas.used primarily for agricul~ recreation, timber, 
dairy farming, etc. . 

* During any 12 consecutive months, 99 percent of the average concentrations shall 
not exceed the specified.limit.. 

** During any 12 consecutive months, 50 percent of the average concentrations shall 
not exceed the specified limit. 

*** During any 12 consecutive months. 84 percent of the average concentrations shall 
not exceed the specified limiL 

4 



Seneca Anny Depot, Romulua, New York. 

RCRA Part B Pcrmjt Appljcatjon 

~ 

TABLE D-28 

Document: SUBPART X 

Submjnal i PcoO 

FSllMATED MAXIMUM ONE-HOUR POLLUTANT CONCENTRATIONS (ppm) AT GROUND LEVEL 

■1111■~ 
OB 

2 OB 

3 OB 

4 OB 

s OD 

6 OD 

propellant 
Ml 

propellant 
MIS 

propellant 
SPCF 

propellant 
M6 

heat rifle 
grenadca 
M31 

90mm 
projectiles 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

:;,,"';j 
1.06 0.00002 

0.03 

1.73 

• NAAQS for one-hour CO concentration is 35 ppm, NAAQS for 8 hours is 9 ppm. 
~ ACGIH abort-term exposure limit is 35 ppm (27 mg/m') for NH,. 
• NIOSH IS-minute ceiling for HF is 2.5 mg/m' (3 ppm). 
4 NAAQS for 3-hour average SO2 concentration is 0.5 ppm. 
• ACGIH abort-term exposure limit is 15 ppm for H;rS (21 mg/m1

) 
1 90-day NAAQS for lead is 1.5 p.g/m'. Concentration units in table arc p.g/m5

• 

0.012 

• NAAQS for annual NO2 is 0.05 ppm. ACGIH short-term exposure limit is S ppm (10 mg/m5
) 

~ NAAQS for 24-hour PM-10 is 150 p.g/m'. Concentration unit in table is mg/m'. 
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0.003 43 0.024 

0.006 

0.025 0.03 0.08 36 

0.04 
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Seneca Army Depot, Romulus, New York 
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Document: SUBPART X 
Submittal: Draft 

co 
NH3 

HF 

N02 

S02 

Pb 

HzS 

PM-10 

TABLED-29 

PREDICTED MAXIMUM ONE-HOUR 
POLLUTANT CONCENTRATION AT 

NEAREST POTENTIALL YSENSITIVE RECEPTOR• 

0.08 0.6ppm 

0.000002 0.009ppm 

0.001 

0.002 0.03ppm 

0.00024 0.013ppm 

3.44 0.0lµg/m3 

0.0006 0.008ppm 

11.5 mg/m3 

*Receptor is the Central School in Romulus, New York 

April 17, 1992 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBPART X 
Submittal: Draft 

a 

b 

d 

TABLED-30 

MAXIMUM PREDICTED ANNUAL A VERAGECONCENfRATION 
DUE TO OB/OD ACTIVITIES 

1:::::::1i:1::::1•~::1:::me1::1::1151ii:1:111111111::1:
1

:11::::::111::1 
1::::::::1:111:1:11111:1:111~im1::11:::11:::11111:u:::111::1:11:1111:1:11■'.l!g~ii1::11111111111:11: 

SO2a <.0Olppm 

Leadb 0.16 µgtrrr 

NO/ <.0Olppm 

PM-1()4 unknown 

Annual NAAQS for SO2 is 0.03 ppm . . 
90-day average NAAQS for lead is 1.5 µg/m3 

Annual NAAQS for NO2 is 0.05 ppm. 
Annual NAAQS for PM-10 is 50 µg/m3

• 

<0.00lppm 

negligible 

0.04ppm 

8.8 µg/rrr 

negligible 

0.016 µg/m3 

0.04ppm 

8.8 µg/m3 

Total is calculated assuming both OB and OD activities occur on 180 days/year and does not take 
into account that OB/OD activities would not occur during restricted dispersion conditions. 

April 17, 1992 
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Seneca Army Depot, Romulua, Now York 
RCRA Part B Permit Application 

TABLE D-31 

MAXIMUM 24-HOUR PRECIPITATION 
AURORA RESEARCH FARM (1957-1991) 

AURORA, NEW YORK 

- 1.28 January 1958 

2.24 February 1961 

1.68 March 1973 

1.91 April 1991 

1.36- May 1988 

3.70 June 1972 

2.85 July . 1988 

2.84 August 1974 

3.91 September 1975 

2.36 October' 19TI 

2.00 November 1979 

1.57 December 1978 

Document: SUBPART X 
Submittal: Draft 
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Seneca Anny Depot, Romulua, New Y orlc 
RCRA Part B Pcnnit Application 

TABLE D-32 

Document: SUBPART X 
Submittal: Draft 

INVERSTION EPISODES IN S YEARS IN ALBANY 
DAYS WITH SIGNIFICANT PRECIPIATION NOT INCLUDE 

500 2.0 2 

500 4.0 2 

500 6.0 2 

1000 2.0 2 

1000 4.0 2 

1000 6.0 2 

1500 2.0 2 

1500 4.0 2 

1500 6.0 2 

2000 2.0 2 

2000 4.0 2 

2000 6.0 2 

500 4.0 s 
500 6.0 5 

1000 4.0 5 

1000 6.0 5 

1500 4.0 5-

1500 6.0 5 

2000 4.0 5 

2000 6.0 5 

Forecast days of high meteorological potential for air potential 

April 17, 1992 
Rcviaion: B 

1 2 

1 5 

2 10 

1 2 

3 13 

8 26 

2 5 

7 23 

21 66 

2 5 

11 31 

41 123 

1 5 

1 7 

1 8 

1 10 

1 8 

2 15 

1 8 

2 15 

in a 5-year period: -15 
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RCRA Part B Permit Application 

TABLE D-33 

Document: SUBPART X 
Submiual: Draft 

INVERSTION EPISODES IN 5 YEARS IN BUFFALO 
DAYS WITH SIGNIFICANT PRECIPIATION Nor INCLUDE 

llllfalilf•ll- 11- fll-
500 2.0 2 0 0 

500 4.0 2 

500 6.0 2 

1000 2.0 2 

1000 4.0 2 

1000 6.0 2 

1500 2.0 2 

1500 4.0 2 

1500 6.0 2 

2000 2.0 2 

2000 4.0 2 

2000 6.0 2 

500 4.0 5 

500 6.0 5 

1000 4.0 s 
1000 6.0 s 
1500 4.0 5 

1500 6.0 5 

2000 4.0 5 

2000 6.0 s 

Forecast days· of high meteorological potential for air potential 

April 17, 1992 
Rcviaioa: B 

1 3 

1 s 
0 0 

4 11 

8 28 

0 0 

13 29 

36 103 

0 0 

16 38 

60 178 

0 0 

0 0 

1 6 

3 16 

1 6 

3 16 

l & 

6 44 

in a 5-year period: - 15 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

SECTION E 

Document: SUBPART X 
Submittal: Draft 

GROUNDWATER MONITORING PROGRAM 

INTRODUCTION 

The following presents a • groundwater monitoring program in accordance with the 40 CFR 

264 Subparts F (Releases From Solid Waste Management Units) and X (Miscellaneous Units) 

requirements for the Open Burning trays and Open Detonation area. 

Historically, open bum operations at the SEAD facility have been carried out using burning 

trays and bum pads. Of late, (since 1987) the pads have been taken out of service and open 

bum operations have been limited to burning trays. At the time of the previous RCRA Part 

B permit application submittal, Pad J was still being used when an imminent hazard existed; 

use of this pad for such purposes has been discontinued and the pad is no longer used. 

Hence, the only operational unit in the OB area are the burning trays. It should be kept in 

mind when reviewing the information presented in the following sections that the objective 

of this document is to permit the open burning trays only and not the bum pads in the OB 

area. The burn pads are on the CERCLA National Priority List (NPL) and are being 

investigated by an ongoing RI/FS. 

E-1 EXEMPTION FROM GROUNDWATER PROTECTION 

REQUIREMENTS [40 CFR 270.14(c)] 

Section 270.14 (c) addresses requirements for groundwater protection and refers to section 

264.90 (b) for conditions under which owners or operators are exempt from groundwater 

monitoring. 

The following cites from the regulations, conditions for exemption and explains how the OB 

trays fulfill these exemption requirements. 

April 17, 1992 
Rc:vision: B 
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Seneca Army Depot, Romulus, New York 
RCRA Pan B Permit Application 

Document: SUBPART X 
Submittal: Draft 

(1) The owner or operator is exempt under 264.1; or the open burning tray is not exempt 

under 264.1. 

The open burning trays are not exempt under 264.1, but under the conditions 

discussed below. 

(2) He operates a unit which the Regional Administrator finds: 

(i) Is an engineered structure, 

The OB tray assembly is an engineered structure. The unit consists of a stainless steel tray 

and cover which rest on concrete supports and a concrete slab. 

(ii) Does not receive or contain· liquid waste or waste containing free liquids, 

The OB trays are not used to dispose off liquid wastes or wastes which contain free liquids. 

The wastes which are burned or di~posed off in the trays is a powder and does not contain 

any liquids. 

(iii) Is designed and operated to exclude liquid, precipitation and other run-on and run-off, 

The open burning operations are only conducted in clear weather to eliminate exposure to 

precipitation. Since these operations do not have to be performed on a regular basis 

dependence on weather conditions does not present any operational problem. When the 

burning tray are not in use, covers are placed on the tray tops to eliminate any contact with 

precipitation. If any munition wastes are spilled onto the concrete slab when transferring the 

wastes from storage drums to the tray, the wastes are cleaned by a vacuum cleaner (refer to 
SOPs; Appendix 4) and, hence, contact of wastes with any future run-off is minimized. Since, 

the burning tray is two feet in height and rests on concrete supports and a slab (refer to 

Section D-8 for design details) the chances of any run-on coming in contact with any residual 

wastes left in the covered tray are minimal. 

April 17, 1992 
Revision: B 
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Seneca Anny Depot, Romulus, New Yorlc 
RCRA Part B Permit Application 

Document: SUBPART X 
Submittal: Draft 

(iv) Has both inner and outer layers of containment enclosing the waste, 

The burning trays and the underlying slab serve as the inner and outer layers of containment. 

Furthermore, it should be noted that wastes are not stored in this unit permanently and are 

only transported here just prior to incineration hence, the existing containment is believed 

to be adequate. 

(v) Has a. leak detection system built into each containment layer, 

Periodic inspections are performed to evaluate the integrity of the open burning tray and the 

underlying concrete slab. Since, wastes are not stored at this unit on a permanent basis and 

the wastes handled do not contain any free liquids, these measures should be adequate for 

preventing a release and an additional leak detection system is not required. 

(vi) The owner and operator will provide continuing operation and maintenance of these 

leak detection systems during the active life of the unit and the closure and post-closure 

care periods. 

The above mentioned inspection procedures will be implemented during the active life of the 

unit. No inspection or maintenance will be necessary after operations are terminated at the 

unit because at that time the unit will be dismantled and the unit and any associated wastes 

will be disposed off in an appropriate manner. 

(vii) To a reasonable degree of certainty, will not allow hazardous constituents to migrate 

beyond the outer containment layer prior to the end of the post-closure care period. 

Once operations at the unit are terminated the possibility of migration of hazardous 

constituents will not exist because at that time the unit will be dismantled and contamination 

associated with the unit will be handled/disposed in an appropriate manner. 

The above discussion applies to only the open burning trays; the exemption from groundwater 

monitoring does not apply to the open detonation area and a groundwater monitoring 

program is proposed for the open detonation area. 

April 17, 1992 
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Seneca Anny Depot, Romulus, New Yorlt 
RCRA Part B Permit Application 

· Document: SUBPART X 
Submittal: Draft 

E-2 

E-2a 

INTERIM STATUS GROUNDWATER MONITORING DATA 

[40 CFR 270.14(c)(l),265.90 to 265.94) 

DF-SCRIPTION OF WELLS [265.911 

Figure E-1 shows the location of existing monitoring wells in the OB/OD area and 
groundwater flow contours for the seasonal high water table; Figure E-2 presents the same 

for seasonal low water table. Wells MW-2, MW-3 and MW-4. were designated as interim 

status monitoring wells for the OD area. Groundwater flow contours for both the high and 

low water table conditions (Figures E-1 & E-2, respectively) indicate that well MW-4 is 

upgradient of the OD area, while MW-2 and MW-3 are downgradient of the OD area. 

Appendix SA includes a copy of the boring logs and well construction diagrams and Table D-2 
in Section, D-8d summarizes the hydrogeologic information. 

Monitoring well MW-1 and wells MW-5 through MW-17 are located in the open burn area 

and were installed to investigate the impact of the open bum pads (pads A through J) on 

groundwater quality and evaluate cl.osure options for these bum pads. These bum pads were 

taken out of service in 1987 and are being investigated under CERCLA by an ongoing RI/FS. 

The monitoring wells (MW-1, MW-5 through MW-17) associated with the bum pads are not 

appropriately located to monitor impact on groundwater due to activities at the open burning 

tray and cannot be considered as interim status wells for the open burning tray. Furthermore, 

due to the reasons stated in the previous section its our belief that the open burning tray is 

exempt from groundwater monitoring and no interim status monitoring is needed. 

E-2b DESCRIPTION OF EXISTING SAMPLING/ ANALYSIS 
PROCEDURES [40 CFR 265.921 

The sampling and analysis plan used for sample collection and analysis during interim _status 

monitoring in Appendix SF. 

E-2c MONITORING DATA (40 CFR 265.921 

Appendix SB includes all data collected as part of the interim status monitoring program. 

The sampling and analysis program conducted to-date is summarized on Table E-1. The table 

April 17, 1992 
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out of service as of 1987. 
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Seneca Army Depot. Romulus, New Yorlt 
RCRA Part B Permit Application 

TABLEE-1 

Document: SUBPART X 
Submittal: Draft 

INTERIM STATUS MONITORING PROGRAM 

· WELLS IN THE OD AREA 

Monitoring Well: MW-2, MW-3, MW-4 

Sampling Period Parameters Sampling Frequency 

1982 A,B Quarterly 

C Quarterly (4 replicates) 

1983 B Semi-annually 

C Semi-annually (4 

replicates) 

1984-1987 R Annually 

C Semi-annually (4 

replicates) 

D Semi-annually 

1988 Not Available Not Available 

1989 B,C,D,E Annually 

1990-Date B,C,D Semi-Annually 

A: Drinking_ Water Parameters - Arsenic, Barium, Cadmium, Chromium,. Fluoride, 
....:.. Lead; Mercury, Nitrite and· Nitrate as N, Selenium, Silver, Endrin, Lindane, 

Toxaphene, Methoxychlor, 2,4-D, Silver, Gross Alpha, Radium-226. 

B: Water Quality Parameters - Chloride, Iron, Manganese, Phenols, Sodium, Sulfates. 

C: Indicator Parameters - pH, Specific conductivity, TOX, TOC. 

D: Explosives: 2,4,6-TNT,2,4-DNT, 2,6-DNT, RDX, HMX, Tetryl. 

E: Metals: Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver. 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Documcnc SUBPART X 
Submittal: Draft 

shows that drinking water parameters were monitored for the first year to establish 

background concentrations. Parameters defined in Section 265.92 as water quality indicators 

were monitored quarterly during the first year and semi-annually thereafter. Four replicate 

samples of parameters indicative of contamination were sampled quarterly during the first 

year and semi-annually thereafter. Explosives have been monitored either semi-annually or 

annually since 1984. 

Table E-2 presents the background arithmetic mean and variance for indicator parameters 

based on the first year of monitoring data. 

&2d STATISTICAL PROCEDURES [40 CFR 265.931 

The Student t-test at a significance level of 0.01 was used to analyze the data collected at 

wells associated with the OD area. Appendix 5B includes the t-test data for each of the 

indicator parameters for each sampling event. In this analysis, monitoring well MW-4 was 

used as the upgradient well while wells MW-2 and MW-3 were used as downgradient wells. 

A statistical comparison was con4ucted between concentrations in the upgradient and 

downgradient wells; concentrations at the upgradient well after the first year of monitoring 

were also compared to the first year upgradient background concentrations. 

The statistical analysis data for TOC (Aug-83) and TOX (Feb-84) at downgradient well MW-3 

showed a statistically significant increase above background. For the same quarters a 

statistically significant increase above first year background was noted for TOC (Aug-83) and 

TOX (Feb-84) at the upgradient well MW-4. Since the statistically significant increase at the 

downgradient · wells was noted in the same quarters for the same parameters as the increase 

for the upgradient well, it could not be concluded if the increase noted in the downgradient 

wells was associated with a. release from the unit. 

E-2e EXISTING GROUNDWATER ASSESSMENT PLAN [40 CFR 
265.93@(2}) 

After the statistically significant increase was noted in dowogradient wells a groundwater 

assessment plan was implemented. Explosives which are the primary constituents of wastes 

April 17, 1992 
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Seneca Anny Depot, Romulus, New York 
RCRA Part B Permit Application 

TABLE E-2 

Document: SUBPART X 
Submittal: Draft 

FIRST YEAR BACKGROUND GROUNDWATER QUALITY DATA 

UPGRADIENT MONITORING WEU: 

PARAMETER 

VALUE 

Initial 
Mean 

Initial 
Variance 

Sample Size 

April 17, 1992 
Revision: B 

pH 

-

7.525 

0.114 

16 

MW-4 

SPECIFIC TOC TOX 
CONDUCTIVITY mg/I mg/I 

umhos 

1007.75 28.31 0.021 

98,398.57 379.30 0.000565 

12 16 12 
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RCRA Part B Permit Application 

Documenc SUBPART X 
Submittal: Draft 

disposed in the OD area and could be resulting in the elevated TOC and TOX concentration 

noted, were included in the sampl!ng and analysis monitoring program from 1984 onwards. 

None of the explosives analyzed for; were detected at any of the monitoring wells. 

Furthermore, subsequent statistical analysis did not show a statistically significant increase. 

Based on the analytical and statistical results it was concluded that no hazardous constituents 

were being released to the groundwater at the unit. 

E-3 GENERAL HYDROGEOWGIC INFORMATION [40 CFR 270.14-
(c)(2)] 

The uppermost aquifer at the site is glacial till, ranging in thickness from 6 to 12 ft. Glacial 

till is underlain· by weathered shale, which ranges in thickness from O to 20 ft. The average 

hydraulic conductivity of the till deposits was estimated to be 0.48 ft/day by field recovery tests 

(Refer- to· Appendix SC); no data is available for the weathered shale, but the hydraulic 

conductivity of the weathered shale is expected to be low (similar to the glacial till) because 

of the high clay content in· shale. l:fydrogeologic data collected at the site indicates that the 

weathered shale is in hydraulic communication with the glacial till. A detailed discussion of 

the site geology and hydrogeology is presented in Section D-Sd. 

E-4 TOPOGRAPHIC MAP REQUIREMENTS [ 40 CFR 
270.14(c)(2),(3),(4)(i)] 

Figures E-1 and E-2 show groundwater contours for the OD area for seasonal high and low 

water tables, respectively. It can be. seen from these figures that the horizontal hydraulic 

gradient and flow direction does not change seasonally. Using an average hydraulic gradient 

for the low and high water tables, ground flow velocity was calculated to range from 0.021 to 

0.053 ft/day (correspond to 25 and 10 percent porosity) in the glacial till, which is the . 

uppermost aquifer at the site (refer to Appendix SC for calculations). The compliance well 

- _. -locations- for the .OD area are shown on Figure E-1. 
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PLUME 
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DESCRIPTION [40 CFR 270.14 

Metals, namely Barium, Cadmium, and Mercury were the only hazardous constituents 

detected at wells associated with the OD area (Refer to Appendix SB). Of these metals, 

Barium (0.072 mg/I) and Cadmium (0.001 mg/I) were detected in the upgradient well MW-4. 

Barium was detected at concentrations similar to upgradient concentrations at the 

downgradient wells MW-2 (0.078 mg/I) and MW-3 (0.058 mg/I), which seems to indicate that 

this is due to naturally occurring barium in soils. Mercury was detected at downgradient well 

MW-2 (0.002 mg/I), while cadmium was not detected at the downgradient wells. This data 

seems to indicate that no hazardous constituents are being released to groundwater at the 

unit, although, more data needs to be collected to draw a definitive conclusion. 

E-6 GENERAL MONITORING PROGRAM REQUIREMENTS [40 CFR 
270.14(c)(5),264.97, 264.90 (b)(4)] 

The proposed groundwater mo~toring program for the OD area will consist of one 

upgradient and three downgradient wells. The existing monitoring wells are not best suited 

for detecting a release from the OD are and hence a new set of wells is proposed. Figure 

E-1 shows the proposed monitoring well locations. 

Proposed monitoring wells MW-ODl, MW-OO2, MW-OO3 and MW-OO4, shown on Figure 

E-1, will be used as compliance wells for the OD area. MW-OO1 will be installed close to 

existing well MW-4 and will serve as the upgradient well for the OD area. Groundwater 

quality at this proposed well should be representative of background quality since no known 

waste management units are located upgradient of this proposed well location. Wells MW­

OD2 through MW-OD4 will serve as downgradient wells for the OD area. It should be noted 

that the proposed downgradient monitoring wells could not be placed any closer to the OD 

activity area since the explosion associated with the detonation of munitions could possibly 

jeopardize --the- mregrtty· of the wens · irthey were- placed any closer than the proposed 

locations. 

The proposed monitoring wells will be 2-inch stainless steel (Standard Strength) with slot size 

of the screen being determined based on the grain size distribution of the screened unit. 

April 17, 1992 
Revision: B 

Page E-7 
V:\Envir\Sencca\'iubpartX April 10, 1992 



Seneca Army Depot, Romulus, New Yort 
RCRA Part B Permit Application 

- Documenc SUBPART X 
Submittal: Draft 

Borings for monitoring well installation will be terminated at the glacial till/weathered shale 

interface with screens placed across the glacial till deposits, which constitute the topmost 

aquifer at the site. The screen lengths are expected to vary from 5 to 10 feet depending on 

the saturated thickness encountered, with the top of the water table always being screened. 

The proposed monitoring wells will be installed in accordance with the standard operating 

procedures for drilling and monitoring well installation included in Appendix 6D. 

E-6b 

E-6b(l) 

DF.SCRIPI'ION OF SAMPLING/ ANALYSIS PROCEDURES [40 CFR 
264.97(d).le},COJ 

Sample Collection and Handling Procedures 

A sequence of four samples will be collected at equal intervals of 10 days at the both the 

upgradient and downgradient wells as part of the monitoring program. As discussed in 

Section E-4, the groundwater flow rate within the glacial till at the site ranges from 0.031 to 

0.053 ft/day; based on this velocity, the travel time for groundwater across the well diameter 

is approximately 8 days and sample collection 10 days apart will result in an independent 

sample being collected (refer to Appendix SC). These four samples will constitute· one data 

set and such sample collection will be conducted on a semi-annual basis. 

The following is a brief description of the main tasks which will be performed as a part of 

sample collection: 

Groundwater level measurement 

Monitoring well purging 

Sample collection and preservation 

Field Measurements (pH, Temperature and Specific Conductivity) 

Chain of custody 
Packaging and Shipping 

The above mentioned tasks will be performed in accordance with the Standard Operating 

Procedures included in Appendix SE. 
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E-6b(2) Analysis Parameters and Test Methods 

Analysis parameters for monitoring have been selected keeping in mind the wastes disposed 

in the OD area. A review of the composition of wastes disposed in the OD area indicate that 

the primary hazardous constituents in these wastes are explosives and metals. Hence, 

explosives and metals will be monitored in addition to the indicator parameters (pH, Specific 

Conductance, TOC, TOX). Table E-3 lists the analysis parameters and the test methods to 

be followed; each of the four samples collected as part of a sampling event will be analyzed 

for these parameters. 

E-6c PROCEDURES FOR ESTABLISHING BACKGROUND OUALITY[40 

CFR 264.97{a}{l},{e}J 

Its expected that the proposed background monitoring well MW-OD 1 will provide 

representative background groundwater quality data. During the course of the monitoring 

program, if its determined that the groundwater quality at this well is being affected by a 

release from the regulated unit thep other wells believed to be representative of background 

groundwater quality will be proposed for subsequent monitoring. 

The proposed monitoring program will collect the required background groundwater quality 

data for conducting the proposed statistical analysis (discussed in Section E-6d) in accordance 

with Section 264.97 (h). 

E-6d STATISTICAL PROCEDURES [264.97 {h}; (i}{l}, (5} AND {6}) 

A combination of the statistical methods specified in 264.97 (h) are proposed for analyzing 

the monitoring data. The following specifies the different data types expected to be collected 

and the method of data analysis for each type. 

• The parametric analysis of variance (ANOV A) will be the method of choice and will 

be applied whenever technically feasible in order to compare upgradient well 

concentrations to compliance well concentrations. The test is recommended only 

when less than 15 % of nondetects are present in the database. As part of the 

statistical analysis, nondetects will be replaced by half the detection limit when less 
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TABLEE-3 

DETECTION MONITORING PROGRAM 
ANALYSIS PARAMETERS AND TESr METHODS 

PARAMETER 

Indicator· Parameters 

pH 
Specific Conductivity 
Total Organic Carbon (TOC) 
Total Organic Halogens (TOX) 

Hazardous Constituents 

o Metals (Total. and Dissolved) 

0 

Antimony 
· Arsenic· 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Tin 

Explosives 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinibrotoluene· 
4-Amino-2,6-dinitrotoluene· 

ANALYSIS METHOD 

Field 
Field 
EPA 415.1 
EPA 450.1 

EPA 6010 or 7040 
EPA 6010 or 7060 
EPA 6010 or 7080 
EPA 6010 or 7090 
EPA 6010 or 7130 
EPA 6010 or 7190 
EPA 6010 or 7200 
EPA 6010 or 7210 
EPA 6010 or 7420 
EPA 6010 or 7470 
EPA 6010 or 7520 
EPA 6010 or 7740 
EPA 6010 or 7760 
EPA 6010 or 7840 
EPA 6010 or 7910 
EPA 6010 or 7950 
EPA 7870 

EPA 8330 
EPA 8330 
EPA 8330 
EPA 8330 
EPA 8330 
EPA 8330 
EPA 8330 
EPA 8330 
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TABLE E-3 (Continued) 

PARAMETER 

o Explosives (Con't) 

2-Amino-4,6-dinitrotoluene 
2',6-Dinitrotoluene 
2,4-Dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
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ANALYSIS METHOD 

EPA 8330 
EPA 8330 
EPA 8330 
EPA 8330 
EPA 8330 
EPA 8330 
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than 15 % nondetects are noted in the database. A multiple well comparison 

procedure will be used as part of the proposed ANOV A analysis and hence a 

significance level of 0.05 is proposed. 

• If nondetects are between 15% and 50% of the database, the Tolerance Limits 

method will be used in conjunction with Cohen's adjustment. For this method of 

analysis, a coverage of 95% and a tolerance coefficient of 95% is proposed. 

• If nondetects are more than 50% of the database, the Test of Proportions will be 

used. 

A review of the interim status monitoring data indicated that typically the indicator 

parameters (pH, Specific Conductance, TOX and TOC) have been quantifiable with less than 

15% nondetects, hence, the ANOVA analysis would be appropriate for these parameters. 

Metals have been detected sporadically and the tolerance limits methods will be appropriate 

for metals. Explosives have never been detected in the past at on-site wells and the test of 

proportions is expected to be applied to these parameters. The selection of the appropriate 

statistical method is a function of the data and one of the methods mentioned above will be 

selected based on the percentage of nondetects in the database. 

E-7 & E-8 DETECTION/COMPLIANCEMONITORING PROGRAM[270.14{c){6}, 

264.9Ha){4), 264.98, 270.14{c)(7),264.99] 

As discussed in the previous sections, there is no evidence which suggests that a release is 

occurring/has occurred from the OD area. Hence, a detection monitoring program outlined 

in Section E-6, rather than a compliance monitoring program is proposed for the OD area. 
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PROCEDURES TO PREVENT HAZARDS 

This section describes the procedures and structures at SEAD which have been created to prevent 

and/or mitigate hazards associated with the thermal treatment of reactive hazardous wastes. The 

information is submitted in accordance with 40 CFR 270.14(b)(4), (5), (6), (8), and (9). This Section 

includes general security procedures, inspection schedules, preventive procedures, and procedures for 

the management of reactive hazardous wastes. 

F-1 SECURITY [40 CFR 270.14(b)(4)] 

SEAD is an active military installation, therefore, entry and exit are monitored 24 hours a day by 

armed Department of Defense (DOD) personnel. Access to SEAD is limited to military personnel 

and civilians with temporary military clearance. The 90-acre OB/OD facility is surrounded by an 

eight-foot high chain link fence topped · with barbed wire. Additionally, entry to the OB/OD facility 

is restricted via a locked gate and is patrolled by armed DOD personnel. All employees must present 

identification badges to a security police officer when entering the facility and wear the badge 

throughout the day. All visitors must produce identification at the main gate and provide the 

following information: name, home address, business address, citizenship, date of birth, sex, eye color, 

hair color, height, weight, and duration of visit. Visitors must also wear identification badges while 

on-site and check in and out with security personnel at the main gate. The depot is surrounded by 

a 6-feet high chain link fence topped with barbed wire. Armed guards are posted at all active access 

points. 

Upon arriving at the OB/OD gate guard station, visitors must present their ammunition area access 

badge along with a valid picture identification. The guard will request that all lighters, matches, etc., 

be left a_t the _guar~ g_~~ _u_E~il the __ ~~~it _i~ ove:_:_ _ ~ --· 

F-la(l) 24-Hour Security System 

Entry and exit to and from SEAD is monitored 24 hours a day seven days a week by armed. 

security personnel. Two gates, the north gate and the main gate (on the east side), are active 

at all times. 

April 17, 1992 
Revision: B 

Page F-1 
V:\Envir\Seneca\.5ubpartX April 1S, 1992 



Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBPART X 
Submittal: Draft 

Mobile, internal security police patrol SEAD grounds 24 hours a day, 7 days a week. Periodic 

external inspections are made of the OB/OD facility to ensure against entry by unauthorized 

personnel and to provide advance warning of any unusual occurrences. 

F-la(2) Barrier and Means to Control Entry 

The entire depot is enclosed by a 6-feet high chain link fence topped by barbed wire. Entrance 

to the facility is strictly controlled through the two gates discussed above. Employees must show 

identification badges when entering the facility and wear them while on base. Visitors must 

register with the security office and check in and out at the main gate each day of their visit. 

Security personnel are armed and carry communication devices. The OB/OD facility is in 

compliance with the security requirements by having controlled access at all times as discussed 

above. 

F-la(3) Warnine Siens 

( 

The entire SEAD perimeter is post~ with signs warning against unauthorized entry. In addition, 

signs reading "Danger - Unauthorized Personnel Keep Out" are posted at the access roads to the 

OB/OD area. In addition, signs reading "No Smoking" are also posted at the access roads. All 1 

signs are legible from a distance of 25 feet and are written in the predominant language, English. 

F-lb Waiver 

A waiver of the requirements of 40 CFR 264.14 (a) (1) and (2) regarding injury to intruder and 

violation by intruder is not required for SEAD. 

F-2 INSPECTION SCHEDULE [40 CFR 270.14(b)(S)] 

The OB/OD facility will be inspected on a regular basis for equipment deterioration and operator 

~-----error; · and discharges which may be causing- or -may-=.tead- to; (1} -a -release of hazardous waste 

constituents to the environment or, (2) a threat to human health. The operator at the OB/OD 

facility will conduct these inspections often enough to identify problems and correct them before they 

harm human health or the environment. 

The only structure associated with the OB/OD facility is the burning tray. The tray is inspected on 

a weekly basis to ensure that: (1) all welds are in good condition, (2) that the tray does not show 

significant signs of deterioration which would allow the explosive or initiating liquid to migrate to the 
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underlying soil, (3) there is no unreacted PEP or ash/residue in the tray, and (4) ensure that the 

burning tray cover is in good condition and will prevent precipitation from entering the burning tray. 

In addition to inspecting the burning tray, the operator will inspect the area around the burning tray 

after each burning operation to ensure that all unreacted PEP or any "pop outs" are collected and 

disposed of in a proper manner. Disposal constituting "proper" would be to either; (1) collect the 

material and reburn it during the next burning operation or, (2) to containerize it with any collected 

residual ash and ship the waste off-site to a properly permitted treatment, storage or disposal facility 

(TSDF). 

The open detonation facility shall be inspected after each detonation operation. The purpose of this 

grounds inspection is to detect and dispose of any unexploded materials which may pose as a safety 

hazard for future OD treatment operations. The inspection consists of walking the entire OD facility, 

e.g., walking the entire area within a safe distance of the OD earth mound. Any unreacted PEP will 

be picked up and treated during the next detonation operation. In addition, any solid waste materials 

such as metal fragments will be picked up and disposed of as solid waste. 

Daily inspections shall be conducted of the motor vehicles used at the OB/OD facility. The 

inspection purpose is to ensure that: (1) fire extinguishers are present and serviceable, (2) electric 

wiring is in good condition and properly attached, (3) fuel tanks and piping are secure and not 

leaking, (4) brakes, steering, and other equipment are in good condition, (5) the exhaust system is 

not exposed to accumulation of grease, oil, gasoline, or other fuels, and has ample clearance from fuel 

lines and other combustible materials, and (6) radios in the vehicle are functioning properly, and the 

first aid kits are available and in the vehicles and are adequately supplied. 

In addition, quarterly inspections shall be conducted on the security systems at SEAD. The security 

patrol shall be responsible for conducting these inspections and shall include the following: a visual 

inspection of the chain link fence to check for corrosion, damaged or missing links, damaged barbed 

wire, (2) a visual inspection of the gates and locks to check for corrosion, damaged or missing links, 

damaged barbed wire, and sticking or corroded locks, and (3) all radios shall be inspected on a 

quarterly basis to ensure proper functioning of all available channels. 

It is the responsibility of the environmental engineer at SEAD to ensure that all problems noted on 

the inspection log sheet are remedied before thermal treatment operations are conducted at the 

OB/OD facility. This is strictly for the purpose of personnel safety. In addition, the environmental 

engineer or appointed alternate is responsible for maintaining the inspection logs at the appropriate 

facility and maintaining the records for at least three years from the date of the inspection. At a 
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minimum the inspection records must include the date and time of the inspection, the name of the 

inspector. a notation of the observations made, and the date and nature of any repairs or other 

remedial actions. A sample inspection log sheet is included as Figure F-1. SEAD may adopt this 

inspection log sheet or develop a similar one which may more suitably meet their needs. 

F-3 PREPAREDNESS AND PREVENTION REQUIREMENTS [40 CFR 

170.14(b) (7)] 

SEAD has facility-wide documentation of onsite preparedness · and prevention measures. The 

procedures for hazardous waste management facilities are addressed in the Hazardous Waste 

Contingency Plan (HWCP). For additional details regarding the HWCP, see Section G. 

SEAD operates many industrial processes, some of which generate hazardous waste or hazardous 

waste constituents. It is the policy of SEAD to control pollution of the environment through the 

operation and maintenance of the· facility in such a manner as to comply with all applicable federal, 

state, interstate, or local requirements, regulations, and standards, including those contained in 

Subpart C of Part 264, Chapter 40, of .the Code of Federal Regulations (CFR). 

To implement this policy. SEAD has prepared a HWCP that sets forth the procedures that will be 

used to minimize or prevent damage to human health and the environment from any sudden or non­

sudden discharges of hazardous waste or hazardous waste constituents. Though the likelihood of a 

release of hazardous wastes or substances in minimized by implementation of operating and 

emergency procedures, the possibility of a release can never be completely eliminated. Due to the 

nature of the substances used and managed at the facility. a likely cause of a sudden release, if a 

release were to occur. would be through fire and/or explosion. 

Because of the potential for fire or explosion, SEAD operates and maintains its own fire department. 

The SEAD fire department is trained in managing emergencies that could occur due to the explosive 

potential and nature of the materials, products, and byproducts handled at the facility. The fire 

_ _ __ department- -i&c-on--alert- at all times - to-- -handle -the-types- of fires that could occur during the 

management of hazardous wastes at the facility. 

SEAD has implemented a set of explicit fire-fighting· instructions that have been formulated to 

protect the health and safety of installation employees and prevent the spread of fire into adjoining 

areas. Major provisions of these procedures are as follows: 
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FIGUREF-1 

OB/OD INSPECTION LOG SHEET 

Inspector's Nameffitle ____________ / ______ _ 
Date of Inspection _________ _ 
Time of Inspection (Military Time) 

I. Inspection of OB/OD Grounds anspection Frequency: Prior to Use} 

Document: SUBPART X 
Submittal: Draft 

Status 

Item Problem Acceptable Unacceptable 

Burning Tray Broken Welds, Cracks, 
Residual Ash or Explosives 

OB Grounds Unburned Materials, or Metal 
Fragments 

OD Grounds Unexploded Materials, or Metal 
Fragments 

II. Inspection of Motor Vehicles anspection Frequency: Prior to Use} 

Status 

Item 

Fire 
Extinguisher 

Electrical 
Wiring 

Fuel Tanks 

Brakes, Steering 

Exhaust System 

First Aid Kit 

April 17, lm 
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Problem 

Not Present, Needs 
Recharged Not Working 
Properly 

Exposed Wiring or 
Improperly Attached 

Dents, Cracks, Leaks 

Need Adjustment or 
Replacement 

Exposed to Grease, or oils 

Inadequately Stocked 

Acceptable Unacceptable 
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III. inspection of Security Control Systems {Inspection Frequency: Quarterly) 

Status 

Item 

Fence 

Gate and Lock 
. - - ---

Two-Way 
Radio 

Burning_ Tray 

OB Grounds, 

OD Grounds 
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Problem 

Corrosion, Damage to Chain Link 
Fence or Barbed Wire 

Corrosion, Damage to Chain Link 
Fence or Barbed Wire; Sticking or 
Corroding Locks 

Malfunctioning 

Problem 

Broken Welds, Cracks, 
Residual Ash or Explosives 

Unburned Materials, or 
Metal Fragments 

Unexplored Materials, or 
Metal Fragments 

Acceptable Unacceptable 

Status 

Acceptable Unacceptable 
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1. All fires are reported immediately to the SEAD Fire Department. The decision whether to fight 

a fire or let it bum is made on a case-by-case basis, and is determined by the hazardous 

classification and characteristics of the materials involved in the fire. If it is adjudged too 

hazardous to fight a fire, the Fire Department remains at the site of the fire to contain the fire, 

prevent access to dangerous areas by non-authorized personnel, and keep the fire from spreading 

to adjacent areas. 

2. All transportation vehicles, offices, and operating areas are provided with water or hand-held fire 

extinguishers. The type of extinguisher provided is correlated to the type of materials handled 

or processed in that area. Operating personnel are instructed in extinguisher use and advised of 

the nature of fires for which each type of extinguisher should be used. 

3. Operating personnel are also instructed. to use extinguishers only to fight minor fires, and only 

if there is no personal danger involved in so doing. In all cases, whether or not the fire is 

adjudged to be "minor"by those at the scene, the Fire Department is always immediately notified. 

4. Hazardous waste management fac~ity internal communications are made by direct voice contact 

(see Section F-3). Communications (internal and external), implementation of emergency or 

rescue procedures, and similar emergency response procedures are outlined in greater detail in 

the HWCP (see Section G). 

F-3a(l} Internal Communications [40 CFR 264.56(a)(l)][40 CFR 264.32(a)][6NYCRR· Part 373-

2.3 (c)(l)] 

Internal communications at hazardous waste management facilities at SEAD are made by direct voice 

contact. As the Standing Operating Procedures (SOPs) require that at least two people be present 

for all loading, unloading, or moving of hazardous waste into or out of individual hazardous waste 

management units, communication devices are not necessary. The hazardous materials transport 

vehicle -is-equipped-with-a-two-way-radio. --

Fire phone, two-way radios, and telephones are located throughout the general facility for use in 
contacting the Coordinator, rescue squads, cleanup crews, fire department, or other disaster control 

agencies in the event of an emergency. The Coordinator can readily summon off site emergency 

assistant either from the scene or through the Guard Dispatcher. 
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An emergency number (Xl17) is used on SEAD for any emergency. All emergency responses can 

be initiated concurrently with this number. The two-way radio can contact the base station, which 

can initiate a 117-call. 

The Engineering and Environmental Management Division (EEMD) is the SEAD Primary 

Emergency Coordinator, and oversees all movements of containers inside, to, and from Buildings 301 

and 307. During shipments form Building 307, the QA representative carries a two-way radio. 

F-3a(2) External Communications [40 CFR 264.56(a)(2)][40 CFR 264.32(b)][6NYCRR Part 373-

2.3(c)((2)] 

The OB/OD facility is equipped with a telephone which provides a means of external communication 

with all areas of the Seneca Army Depot. In addition, all personnel have two-way radios in there 

vehicles for notifying emergency response personnel. SEAD operates its own emergency response 

facilities. In addition, if support is required from external entities, SEAD has executed agreements 

with other fire, rescue, emergency medical, and similar facilities. If external support is required, this 

would be communicated from on-scene. personnel to the guard dispatcher, which would contact the 

appropriate external agencies utilizing commercial telephone service. 

F-3a(3) Emergency Equipment [40 CFR 264.52(e)][40 CFR 264.32(c)][6NYCRR Part 373-

2.3 (c)(J)] 

Emergency equipment in the form of portable fire extinguishers and first aid kits will be on each 

vehicle used in operations at the OB/OD facility. Emergency equipment is not maintained at the 

OB/OD facility because, due to weather conditions or other hindering factors, this facility only 

operates approximately 180 days per year. Therefore, emergency equipment shall be taken to the 

OB/OD facility only when treatment operations are to be conducted. The SEAD fire Department 

and Medical personnel are notified prior to treatment operations and they are capable of responding 

to an emergency situation within ten minutes. Each department is responsible for ensuring that any 

c:c.-- • .. . . - -~.equipment.e....USedccdurcing~an-emergency ... Js ... cleaned- and- restored to pre-emergency condition and- fully- -

operational. If the equipment cannot be restored to a fully operational condition, it shall be replaced 

with new equipment. 

Portable fire extinguishers, fire control equipment (including special extinguishing equipment, such 

as that utilizing foams, inert gas, or dry chemicals), spill control equipment, and decontamination 

equipment are available at several locations at SEAD, including the deactivation furnace, the gates 

of the hazardous waste storage areas and the SEAD fire department. 
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The HWCP contains an updated list of all emergency equipment at the facility used for response to 

unplanned releases of hazardous materials or wastes (see Section G). A listing of types of equipment, 

inspection frequency, and problem for which each type of equipment is presented in Table F-2. 

F-3a(4) Water for Fire Control [40 CFR 264.51 (b)][40 CFR 264.32(d)][6NYCRR Part 373-

2.3(c)(4)] 

Water for fire control is provided by the SEAD fire department. If a fire starts which cannot be 

safely contained by personnel at the OB/OD facility, the SEAD fire department shall respond. The 

SEAD fire department is staffed with not less than 6 duty persons who are on call 24 hours a day. 

The department has 2-500 gpm pumper trucks, 2-750 gpm pumper trucks, a crash truck, heavy 

equipment and assorted miscellaneous equipment for emergency response capabilities. The facility 

has fire hydrants located at convenient locations with a static pressure of 65 pounds or greater. 

Water is available at adequate pressure and volume to fight fires at SEAD. 

F-3a(5) Equipment Requirements [40 CFR 264.51 (a)J[6NYCRR Part 373.2.3(c)) 

As discussed above, SEAD operates and maintains its own fire department due to the explosive 

potential and nature of materials, products, and byproducts handled at the facility . This fire 

department is on alert at all times to implement fire-fighting or other appropriate procedures for any 

incidents involving hazardous materials or hazardous wastes. 

Table F-1 contains an updated list of all emergency equipment utilized for emergencies at hazardous 

waste management facilities. This information is available to the installation's Emergency 

Coordinator and the cleanup crews for use in the containment or cleanup of a spill to prevent 

pollutant migration. 

F-3a(6) Testina= and Maintenance of Equipment [6NYCRR Part 373-2.3(d)) 

Facility communication equipment, alarms, fire protection equipment, spill control equipment, and 

decontamination equipment and tested as required to assure its proper operation in time of 

emergency. Table F-2 shows the inspection schedule of such emergency equipment. 

F-3a(7) Access to Communications or Alarm Syste~ [6NYCRR Part 373-2.3(e)) 

Whenever hazardous material is handled, at least two people are always present. Fire phones, two­

way radios and telephones are located throughout the general facility for emergency communication. 

Table F-1 
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TABLE F-1 

EMERGENCY EQUIPMENT 

103 Structural pumper 

Crash/fire/rescue trucks 

Portable firefighting units 

Rescue command vehicle 

Pickup truck 

106 Ambulance 

122 Backhoe 

Gradall 

Bulldozer 

Front-end loader 

Dump trucks 

Fiberglass mobile 1,000-gallon spill 

tank with portable sludge pump 

;n 

Document: Subpart X 
Submittal: Final 

1 

2 

2 

2 

2 

1 

1 

1 

1 

4 

5 

1 

Various bulk petroleum trucks are available if needed. These include the following: 

1 - 1,200 gallon gasoline truck 

1 - 2,000 gallon diesel fuel truck 

1 - 2,400 gallon diesel fuel truck 

1 - 1,200 gallon diesel fuel truck (dual, 600 gallon tanks) 

1 - 1,200 gallon jet fuel t ruck 

2 - 5,000 gallon jet fuel truck 

Total Capacity 18,000 Gallons 

September 30, 1992 
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TABLE F-2 

Safety and 

emergency 

equipment 

Container storage: 
area 

April 17, 1992 
Revision: B 

INSPECTION SCHEDULE 

Standard industrial 

absorbents 

Absorbent boom 

Self-contained 

breathing 

apparatus(SCBA) 

Face shields and 

extra protective­

eyeglasses 

Fire extinguishers 

Fire alarm system 

First aid equipment 

and supplies 

Generator 

Protective clothing 

(impermeable full 

body coveralls, gloves 

and boots) 

Container placement 

and stacking 

Sealing of containers 

Out of stock, low 

stock 

Monthly/as needed 

Out of stock Monthly/as needed 

Air quantity in reserve, Monthly/as needed 

air delivery system, 

moisture in tank (in 

cold weather) 

Broken or dirty 

Needs recharging 

Power failure 

Items out of stock or 

inoperative 

Fuel supply, spark 

plugs, oil 

Holes, normal wear 
and tear 

Aisle space, height of 

stacks container 

quantity 

Open lids 

Monthly/after each use 

Monthly/after each use 

Per NFPA 

As used 

As used 

As used 

Weekly• 

Weekly• 
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• Daily when in use 

April 17, 1992 
Revision: B 

Contamination 

equipment 

TABLE F-2 
(Cont.) 

Inoperative Weekly• 

Explosion meter Calibration, power, Weekly• 

backup 

Labeling of containers Improper identification, Weekly• 

date missing 

Containers 

Segregation of 

incompatible wastes 

Base or foundation 

Locks and security 

devices 

Fire hydrant water 

pressure-nearest 

hydrant 

Loading/unloading 

areas 

Telephone 

Condition of pallets 

Corrosion, leakage, 

structural defects· 

Storage of 

incompatible wastes in 

same area 

Cracks, spalling, 

uneven settlement, 

erosion, wet spots 

Inoperative 

Insufficient pressure 

Structural defects, 

contamination 

Inoperative 

Structural defects, 

contamination 

Weekly .. 

Weekly• 

Weekly• 

Annually 

Weekly• 

(1 )Upon receipt 

- (2)Weekly 

(3)1f leak is observed 

(4)Daily when in use 
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F-4 

F-4a 

PREVENTIVEPROCEDURES, srRUCTURFS, AND EQUIPMENT 
[40 CFR 270.14(b)(8)] 

LOADING/UNLOADING OPERATIONS 

Specific requirements for the loading and unloading of waste PEPs are described in SOPs. Although 

the most up· to date SOPs are on file at SEAD, those pertaining to the loading and unloading of 

waste PEPs are provided in this section as follows: 

1. All appropriate f~e and chemical hazard symbols shall be displayed in such a manner as to be 

easily visible from all roads of approach to the munitions storage bunkers and the OB/OD 

facility. 

2. All loading and unloading areas shall be maintained in a neat and safe condition. 

3. All tools used required for such operations shall be in good condition and shall be non­

sparking when appropriate. 

4. Each vehicle operator will have in their possession a valid operators permit for the particular 

piece of equipment to be operated. 

5. Explosives-loaded ammunition, packaged ammunition or bulk explosives shall not be handled 

roughly, thrown about, tumbled, dropped, or walked over other explosives or ammunition. 

Large ammunition items, packaged in DOT-approved containers designed to permit dragging, 

rolling or towing may be so moved when necessary during handling for storage and 

transportation. 

6. Leather gloves and steel toed shoes shall be worn by all personnel involved in the loading and 

unloading of waste PEPs. 

7. Explosive materials shall be unloaded by hand or forklift as appropriate. Personnel operating 

the for.klift(s) shall be fully trained in the handling of explosive materials and possess a valid 

forklift operator's license. 

8. Trucks transporting explosive materials to burning grounds shall meet all applicable safety 

requirements. In addition, no more than two people shall ride in the cab. 

April 17, 1992 
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9. Upon arriving at a burning or demolition ground, trucks may distribute explosive items to be 

treated at sites where treatment is to take place. As soon as all items have been removed, 

trucks shall be withdrawn from the burning or demolition area to a safe location until 

treatment is concluded. 

10. When materials being processed at the OB/OD facility are to be handled by gasoline or diesel 

powered forklift truck, all applicable safety requirements shall be adhered to. All such 

material will be properly packaged and must not be contaminated with explosives. 

11. During the loading or unloading of motor vehicles, the brake must set. In addition, when on 

a grade at lest one wheel must be chocked. 

12. When a motor vehicle approaches within 25 feet of the doors of a structure through which a 

shipment is to be moved, the doors must be kept closed until the motor has been switched off 

unless the exhaust system is equipped with a spark arresting device or no exposed explosives 

are· present. 

13. No explosives shall be loaded into or unloaded from motor vehicles while their motors are 

( 

running. Motors may be kept running when required to provide power to vehicle accessories ( 

such as mechanical handling equipment used in the loading and unloading of the vehicles, 

provided: 

a. The accessory is an integral part of the vehicle 

b. The exhaust gases from the motor are emitted at least six feet from the point at which 

the loading operations are conducted and are directed away from this point. 

c. The exhaust pipe is equipped with a spark arrestor. 

-- - -· - --- • -·- - ··· - d-. --Materials being loaded-or-unloaded which-may involve flammable vapors are · enclosed in 

tightly fitting· containers. 

14. Trucks with end-operating platforms or pedals shall be equipped with platform guards of heavy 

channel iron and heavy steel plate or materials of equal strength. The guards should be at 

least 18 inches high on the sides and should extend a sufficient distance beyond the platform 

or pedal to protect: the operator. Overhead guards are required for forklift trucks of all types. 

April 17, 1992 
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Lift trucks shall be designed to prevent the sudden dropping of the load in the event of a 

power failure. 

15. Transportation and/or moving fused ammunition, including bombs directly or indirectly on the 

forks of lift trucks without skids or pallets is prohibited unless such containers are so designed 

to be safely carried in this manner. Loaded unfused bombs may be carried directly on the 

forks of lift trucks. Boxes of finished ammunition when of sufficient length so as to be firmly 

supported on both forks my be carried directly on the forks. 

16. Loads on tines of forklifts must not extend more than one-third of the height of the top tier 

of containers above the load back rest. When handling two low profile unitized loads 

together, because of low overhead clearance in the storage magazines, the package guard must 

extend to at least one-third the height of the top of the load. 

17. The method and sequence of unloading the :unmunition and explosives should be considered 

before loading a truck, particularly if hoisting equipment is used. Blocks should be used to 

separate section of the load to. permit easy fastening of slings at the unloading point. If 

selective stacking is required at the unloading end, the material should be loaded on the truck 

in proper sequence. Trucks should not be loaded to a height that will obstruct visibility in 

both directions unless at lest two men are assigned to move the truck. Loads shall be placed 

to prevent tipping, shifting, or falling. 

F-4b RUN-ON/RUN-OFF CONTROL STRUCTURES 

Open burning operations are conducted in a burning tray which is elevated from the ground and 

supported . by three concrete supports. This device serves to contain any initiating fluids which may 

be required and any ash/residue. In addition, open burning operations. are not conducted under 

adverse weather conditions and the burning pan is kept covered when not in use. Therefore, in the 

event of a flood, there would be no hazardous waste at the OB facility and the threat of 

contaminated run-off is very minute. In addition, th·ere is no threat of precipitation run-on. 

Due to the inherent nature of treatment, open detonation operations are conducted on the ground 

without any form of engineered control devices which will prohibit precipitation run-on or 

contaminated runoff. The reason is that such devices would be destroyed under normal thermal 

treatment operations conditions and that ejected fragments of the devices structure would create a 

safety hazard to military personnel. 

April 17, 1992 
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In regards to the Open Detonation, a groundwater quality monitoring program and a surface water 

sampling program will be institued in accordance with Section D. 

For Open Burning a double containment structure (a burning platform and a concrete pad) and a 

stainless steel cover are used to prevent groundwater contamination. 

In addition, restrictions in the use of these facilities during precipitation events will further reduce 

the chance of contaminating water supplies. 

F-4d EQUIPMENT AND POWER FAILURE 

There are no electrical power sources at the OB/OD facility. Therefore, if there were a power 

outage at SEAD, treatment operations would not be hindered. Equipment failures shall be reported 

immediately as specified in the SOPs. Faulty equipment shall be repaired or replaced as appropriate. 

F-4e PERSONNEL PROTECTIVE EQUIPMENT 

The handling of waste explosives shall be conducted in a manner that minimizes contact with the 

waste. All handling operations and requirements for protective clothing shall be in accordance with 

SOPs. At a minimum protective clothing shall include but not be limited to the following: fire 

retardant overalls, safety shoes, and gloves. In addition, SEAD has face shields, OBA canisters, full 

face respirators, and Scott air packs (SCBA) available for use. However, the thermal treatment of 

chemical nerve gas and lachrymators is prohibited at this facility. 

F-5 . PREVENTION OF THE REACTION OF IGNITABLE, REACTIVE, AND 

INCOMPATIBLE W AS1'ES [40 CFR ~70.14(b)(9)] 

F-Sa MANAGEMENT OF IGNITABLE AND REACTIVEW ASI'E 

All hazardous materials handled at the OB/OD facility shall be assumed to be reactive due to their 

chemical content. As such, personnel must take appropriate measures to prevent reactions which: 

(1) Generate extreme heat or pressure, fire or explosions, or violent reactions; 
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(2) Produce uncontrolled toxic mists, fumes, dusts, or gases in sufficient quantities to threaten 

human health of the environment; 

(3) Produce uncontrolled flammable fumes or gases in sufficient quantities to pose a risk of 

fire or explosion; 

(4) Damage the structural integrity of the device or facility; 

(5) Through other like means threaten human health or the environment. 

The means to accomplish the aforementioned criteria are provided through the establishment of 

safety guidelines implemented through the SOPs. The safety guidelines include, but are not limited 

to, the following: 

(1) No smoking signs shall be posted at the OB/OD facility. 

(2) Ignition sources shall be prohibited at the OB/OD facility. 

(3) Spark producing equipment and tools shall be prohibited from use near explosive 

materials unless specifically authorized. 

(4) Incompatible materials shall not be treated or stored in the same locations. 

(5) Supervisors shall perform inspections of hand tools and mechanical devices to ensure that 

they have not become unsafe for use as designated either to the item or to the operator. 

(6) 

(7) 

F-Sc 

Motor vehicles used to transport waste explosives, ammunition, or other material to the 

destruction site shall meet all applicable safety standards. 

Thermal treatment operations shall not be conducted during electrical storms. 

MANAGEMENT OF IGNITABLE OR REACTIVEW Asrns IN CONTAINERS 

The OB/OD facility is a treatment · unit only. PEPs which have been designated for thermal treatment 

have already been disassembled at the Ammunition Disassembly Plant (Building 2108). Therefore, 

containers of reactive or ignitable are not handled at the OB/OD facility at this time. However, 

should future operations require that explosive materials be handled in containers at the OB/OD 

April 17, 1992 
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facility, it is clear from the SEAD site plan that the OB/OD facility is greater than 50 feet from the 

SEAD's property "line. 

April 17, 1992 
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CONTINGENCY PLAN 

G-1 CONTINGENCY PLAN [40 CFR 270.14(b)(7)][6NYCRR Part 373-2.4] 

The Resource Conservation and Recovery Act (RCRA) requires a Part B Permit applicant 

to submit a Contingency Plan in order to minimize hazards to human health or the 

environment, due to tires, explosions, or any unplanned sudden or non-sudden release of 

hazardous waste or non-hazardous waste constituents. These requirements, described in 40 

CFR 270.14,264.51 through 264.56,264.171,264.194(c), 264.227,264.255,and 6NYCRR Part 

373-2.4, are met in the hazardous waste contingency plan (HWCP) presented in this section. 

The provisions of this plan are to be carried out immediately in the event of a fire, explosion, 

or release of hazardous waste which could threaten human health or the environment. 

In accordance with the provisions of 40 CFR 270.14 (b)(l7), the HWCP is updated on a 

regular basis. 

G-la GENERALINFORMATION 

The Seneca Army Depot (SEAD) is located in Seneca County, New York, approximately 60 

miles southwest of Syracuse. The SEAD lies immediately west of the village of Romulus, 

N. Y. The SEAD is bounded by NYS Route 96A on the west and NYS Route 96 on the east 

(see Figure G-1). NYS Route 336 is at the northern boundary and the southern boundary 

is near West Blain Road. Seneca Lake, one of the Finger Lakes, is located approximately 

one mile west of SEAD (refer to · Figure B-1). The facility's mailing address is: 

Commander, Seneca Army Depot 

Route 96 

Romulus, New York 14541-5001 

April 17, 1992 
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FIGURE G-1 REGIONAL TOPOGRAPHY MAP 
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The installation covers approximately 10,587 acres, of which 8,382 are designated storage 

areas for ammunition and storage and warehouse. The acreage of the site can be classified 

in the following groups: (1) Meadow or Brushland-200 acres; (2) Forested-7,678 acres; 

(3) Wetland-376 acres; and (4) Roads, buildings and other paved surfaces-360 acres. SEAD 

operates a sewage treatment plant; and water and electrical systems. On-post family housing 

is in two parcels, a 54-acre development adjacent to Route 96 and another 69-acre situated 

along Seneca Lake. SEAD is a government-owned, government-operated installation under 

the jurisdiction· of the U.S. Army- Depot System Command (DESCOM). The depot was 

constructed in 1941-1942. The primary mission of SEAD is the receipt, storage, maintenance 

and supply of ammunition. However, over the years SEAD's mission has broadened to 

include the receipt, storage, care and maintenance of general supplies, industrial plant 

equipment, special weapons and tank and automotive major items and assemblies. Hazardous 

wastes are primarily generated from machine rework operations and are stored in Building 

307. These wastes include spent solvents, still bottoms from 1,l~l-trichloroethane vapor 

degreasers,. sludge from oil/grease separators, cleaning compounds, paper filters from spray 

paint booths, and spent battery acids. In addition there is one building (301) designated for 

the storage of transformers containing oils with PCB. Another building, 367, is an incinerator 

with the sole function of demilitarizing obsolete· and unserviceable munitions. The Open 

Burning/Open Detonation (OB/OD) facility is used for destroying munitions that cannot be 

processed in the Building 367 deactivation furnace. Building 803 is for the storage of mixed 

wastes including paper wipes contaminated with various solvents and low-level radioactive 

waste. 

G-2 EMERGENCY COORDINATORS [40 CFR 264.55[6NYCRR PART 373-2.4(/)n 

In the event of an emergency, the primary Emergency Coordinator shall be contacted 

immediately. The coordinator has the responsibility and authority for supervising all cleanup 

and decontamination activities resulting from an accidental discharge of oil or hazardous 

materials within the installation's boundaries. If the primary coordinator is not available, an 

alternate - is- on call. Likewise, the- alternate has- the authority to commit the resources 

required to implement the procedures described in the contingency planning documents. The 

coordinator or .his/her designated alternate will be available, either at the installation or at 

home. 

The primary and alternate Emergency Coordinators, with addresses and phone numbers, are 

listed in Table G-1. Other emergency response organizations that may be contacted by the 

Emergency Coordinator are listed in Table G-2. 

April 17, 1992 
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TABLEG-1 -

EMERGENCY COORDINATORS 
CALL DOWN usr 

Randall W ~ Battaglia 
Primary Emergency Coordinator 

John Quill 
Alternate Emergency 
Coordinator 

Stephen M. Absolom . 
Alternate Emergency 
Coordinator 

Gary W. Kittell 
Alternate Emergency 
Coordinator 

James B. Cross 
Alternate Emergency 
Coordinator 

April 17, 1992 
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IB■illlfilllllllll■■ 
X450 123 4211 Shady Beach 315-539-3325 

Fayette, NY 

X451 122 

X281 123 

X309 123 

X205 101 

P.O. Box 56 
Cayuga, NY 

315-253-4096 

1691 County House Road315-539-8726 
Waterloo, NY 13165 

Ball Diamond Road 
Valois, NY 

Seneca Army Depot 
Romulus, NY 

607-546-8579 

607-869-1616 
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EMERGENCY RESPONSE ORGANIZATIONS 

Emergency service contractors who may b·e 'contacted for spill cleanup and removal: 

CECOS International 
2321 Kenmore Avenue 
Buffalo, NY 14207 
(716) 873-4200 

OH Materials 
P.O. Box 551 
Findlay, OH 45839 
(419) 423-3526 
1-800-537-9540 (Toll Free) 

New England Pollution Control Company (NEPCO) 
110 Cedar Street · 
Batavia, NY 
(716) 343-6444 

Iverson Construction 
Gorham, NY 
(716) 526-6331 

Seneca County Mutual Aid (Seneca County Sheriff) 
Ovid (607) 869-3721 
Waterloo (315) 539-2425 

Envirosure Management Corporation, Inc. 
4625 Royal Avenue · 
Niagara Falls, NY 14303 
(716) 285-2581 

April 17, 1992 
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If an emergency develops at the facility, the first person to discover it should contact the 

Emergency Coordinators listed on Table G-1. Mr. R. W. Battaglia is currently the primary 

Emergency Coordinator and should be contacted first. If he is not available, the next person 

on the list should be called. The primary Emergency Coordinator and the alternate have the 

authority to commit the resources necessary to contain and control the emergency situation. 

The responsibilities and operating knowledge of the Emergency Coordinator are detailed in 

40 CFR 265.55 and 265.56. Other emergency response organizations that may be contacted 

by the Emergency Coordinator are listed on Table G-2. 

Mr. Battaglia's selection as primary Emergency Coordinator is based on his knowledge of the 

wastes at SEAD, his educational background, training, and professional experience. Mr. 

Battaglia received a Bachelor of Science degree from Clarkson University, where he studied 

chemical engineering. Since he began employment at SEAD in 1985, he has taken· numerous 

training courses through the Federal Government to enrich his knowledge of the safe 

handling of hazardous waste and emergency situations. He has been intimately involved with 

the installation's hazardous waste management operations, including the process generating 

the wastes, transportation, moni.toring, permitting, storage facility maintenance, and 

inspections. 

Responsibilities of the Emergency Coordinator in an emergency situation include: 

1. Activate internal facility alarms or communication systems and notify all facility 

personnel. 

2. Notify state and local agencies with designated response roles. 

3. In the case of a release fire, or explosion, the Emergency Coordinator must identify 

the character, exact source, amount and areal extent of any released material. 

4. Assess possible hazards to human health and the environment. 

5. Notify local authorities concerning evacuation, etc., and report all information listed 

above if the assessment indicates a release which could threaten human health or the 

environment outside the facility. 

6. Take all reasonable measures necessary to prevent releases from occurring, recurring, 

or spreading. 

7. Provide for treating, storing or disposing of recovered waste, contaminated soil or 

surface water or any other material resulting from the release, fire, or explosion. 

8. Ensure that no incompatible wastes with the released material are stored or treated 

until cleanup is complete. 
9. Ensure that emergency equipment is cleaned before normal operations resume. 

April 17, 1992 
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10. Notify appropriate state and local authorities before normal operations resume. 

11. Note in the operating record the details of the incident; and within 15 days after the 

incident submit a report to the commissioner. 

The responsibilities of the alternate Emergency Coordinator are the same as that of the 

primary- Emergency Coordinator. The alternate coordinators are likewise highly experienced 

environmental professionals, qualified to perform the duties of the primary Emergency 

Coordinator, should he be unavailable; 

The details concerning these responsibilities are provided in Section G-4. 

G-3 IMPLEMENTATION OF THE CONTINGENCY PLAN [40 CFR 264.51] 
[6NYCRR Part 373-2.4(b)] 

The decision to implement the contingency plan depends upon whether or not an imminent 

or actual. incident could threaten human health or the environment. The purpose- of this 

section is to provide guidance: to· the Emergency Coordinator in making this decision. The 

contingency plan for SEAD will be implemented in the following instances: 

1. Fire and/or Explosion: 

a. A fire causes the release of toxic fumes. 

b. The fire spreads and could possibly cause ignition of materials at other 

locations on· site. or could cause heat induced explosions. 

c. The fire could. possibly spread to off site areas. 

e. 

f . . 

g. 

h. 

April 11, 1m 
Revision: B 

Use of water or water and chemical fire suppressant could result in 

contaminated runoff~ 

An imminent danger exists that an explosion could occur, causing a safety 

hazard because of flying fragments or shock waves. 

An imminent danger exists that an ~xplosion could ignite other hazardous 

waste at the facility. 

·An imminent danger exists. that an explosion could result in release of toxic 

material. 

An explosion has occurred. 
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2. Spills and Material Release: 

a. 

b. 
c. 

d. 

e. 

3. Floods: 

a. 

The spill could result in release of flammable liquids or vapors, thus causing 
a fire or gas explosion hazard. 

The spill could cause the release of toxic liquids or fumes. 

The spills can be contained on site, but the potential for groundwater 

contamination exists. 
The spill cannot be contained on site, resulting in off site soil contamination 

and/or ground water or surface water pollution. 
The spill could enter either of three sewer systems (two sanitary, one storm). 

The potential exists for contamination of surface waters. 

Seneca maintains-a current hazardous waste inventory list in the Environmental Office (Bldg. 

123) that is easily utilized by the emergency response personnel. 

G-4 EMERGENCY RESPONSE PROCEDURES [40 CFR 264.56][6NYCRR 

Part 393-2.4(g)] 

In accordance with the requirements of 40 CFR 264.56 and 6NYCRR Part 373-2.4(g), the 
HWCP for SEAD details the procedures to be implemented in the event of a fire, explosion, 

or hazardous waste release at a hazardous waste management unit which may endanger 

human health or the environment. The Emergency Coordinator is responsible for 

implementing the provisions of the HWCP. The detailed emergency procedures addressed 

in the HWCP are detailed in the following sections. 

G-4a NOTIFICATION[40 CFR 264.56(A)J[6NYCRR PART 373-2.4(G)(l)J 

In the event of an emergency, the Emergency Coordinator· (or alternate) is responsible for 

activating the Installation Response Team (refer to Table G-3). Then, be will relay 

information regarding the possible release to the following; HQDESCOM, the Coast Guard, 

NYSDEC, and on-site officers (refer to Table G-4). The installation fire department is 

notified in all emergency situations regardless of its fire or explosive potential. If the 

emergency is too severe to be handled by on-site personnel alone, appropriate state or local 

emergency response teams (refer to Table G-2) will be alerted by the Emergency 
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TABLEG-3 

Document: SUBP ARTX 
Submittal: Draft 

INSTALLATIONRESPONSE TEAM 

Col. James B. Cross 

Gary W. Kittell 

Stephen M. Absolom 

Randall W. Battaglia 

Shirley Kaufman (Contracting Officer, if needed) 

John Quill (Roads and Grounds) 

John Lincoln (Roads and Grounds) 

Roads and Grounds 

Personnel on duty or on call during off-duty hours 

April 17, 1992 
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X205 607 /869-1616 

X309 607 /546-8579 

X281 315/539-8726 

X450 315/539-3325 

X318 

X451 315/253-4096 

X451 
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TABLEG-4 
-

Document: SUBP ARTX 
Submittal: Draft 

FACILITYEMERGENCYREPORTINGPROCEDURE 
FOR ALL SPILLS OR POTENTIAL SPILLS 

The SEAD Emergency Coordinator will notify the following agencies of all uncontrolled 
discharges, spills or potential spills that may contaminate the air~ water or ground. 

HQDESCOM 
Chambersburg, PA 17201 
AMSDS-EN-FD 
DSN/AUTOVON 570-9427 
Commercial 717-267-9427 

AMCCOM 
Rock Island, Illinois 61299 
794-793-1110 

National Response Center (Coast Guard) 
(Required by Law) 
800-424-8802 

New York State Department of Environmental Conservation 
Region 8 
Regional Spill Engineer 
Avon, New York, 14414 
24-Hour Toll Free Number 800-457-7362 
Regional Office Number 716-226-2466 
Regional 24-Hour Pager Number 716-955-4550 

Environmental Protection Agency 
Region II 
26 Federal Plaza 
New York, New York 10278 

- ~ - - - - - 0ffice-of--Pesticides and Toxic Substances ·Branch -212-264-2525 

When time permits and, if appropriate,. contact the following on-site offices: 

CO/CEA 
Col. James B. Cross 
Duty Phone: X206 

April 17, 1992 
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Safety 
· Thomas Stincic 

Duty Phone: X261 

Security Police/MP! 
Sgt. Steven L. Eldridge 
Duty Phone: X 18311 
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Ambulance 

Fire 

Police 

TABLEG-5 

EMERGENCY TELEPHONE NUMBERS 

SENECA ARMYDEPOT 
ROMULUS, NEW YORK 

SEAD 

SEAD 

SEAD 

Geneva General Hospital 1 

186-198 North Street 
Geneva, New York 

SEAD Staff Duty Officer 

Seneca Army Depot Security 

Seneca Army Depot Clinic2 

On Post Calls 

Chemtrec 

National Response Center - Environmental Emergencies 

Randy Batagglia - Seneca Army Depot - Environmental Contact 

Document: SUBPARTX 
Submittal: Final 

(607) 869-1436 

(607) 869-1316 

(607) 869-0448 

(315) 798-4222 

(607) 869-0251 

(607) 869-0274 

(607) 869-1243 

3-0-xxx or 4-1-xxx 

(800) 424-9300 

(800) 424-8802 

(607) 869-1450 

Exit the north gate from the depot onto State Road 96A. North on State Road 96A 
to Geneva. In Geneva tum right on State Roads 5 and 20 to North Street. Tum left 
on North Street to Hospital. 

2 Located on post near the south (main) gate (see Figure B-4). 

September 30, 1992 
Revision: C 

Page G-11 
V:\Envir\Seneca\SubpartX September 30, 1992 



Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBPART X 
Submittal: Final 

Coordinator. Emergency phone numbers including agencies to be contacted if an emergency 

overextends the boundaries of the facility are shown in Table G-5. 

G-4b IDENTIFICATION OF HAZARDOUS MATERIALS [40 CFR 264.56(B)J[6NYCRR 

PART 373-2.4(G)(2)J 

Whenever there is a release, fire, or explosion, the Coordinator is responsible for identifying 

the character, exact source, amount, and extent of any released material. The Coordinator 

will identify and quantify the hazardous waste released by any of the following methods, as 

appropriate: 

1. Consult the area supervisor as to the nature of the release 

2. Personal visual observations 

3. Review of facility records or manifests 

4. Perform laboratory analysis if methods above do not completely identify released 

materials 

5. Implement portions of the waste analysis plan applicable to the particular hazardous 

waste management unit at which the release has occurred 

G-4c ASSESSMENT [40 CFR 264.56(C) AND (D)J[6NYCRR PART 373-2.4(6)(3). (4)) 

Based on engineering knowledge and the expertise of the particular hazardous waste 

management area personnel, the Coordinator will assess potential hazards to human health 

or the environment as a result of a fire, explosion, or release. If the assessment indicates that 

evacuation of local areas is advisable, the Coordinator will notify, as appropriate, the local 

authorities, the New York Department of Environmental Conservation (DEC), the Region 

II Environmental Protection Agency (EPA) On-Scene Coordinator, and the National 

Response Center. This assessment will consider both direct and indirect affects of the 

release, fire or explosion in accordance with the 1990 U.S. Department of Transportation 

(DOT) Emergency Response Guidebook. The 1990 DOT Guidebook will be used by the 

emergency coordinator to: 

1. Identify the material(s) involved 

2. Find the potential hazards associated with the material(s) 

3. Initiate emergency action called for in the guidebook 

September 30, 1992 
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This guidebook does not list the criteria upon which it bases its guidance, nonetheless, SEAD 

utilizes it to assess and respond to emergencies such as a release, fire or explosion. This 

practice meets the requirements of §264.56(c and d). 

G-4d CONTROL PROCEDURES (40 CFR 264.52(A)l(6NYCRR PART 373-2.4(C)(l)l 

G-4d(l) Fire and/or Explosion 

The SEAD Fire Department will be on standby during all general facility emergencies. If a 

fire should break out, emphasis will be on preventing the fire from spreading to nearby areas. 

The following action will be taken in the areas affected by the fire or explosion: 

• The area will be cleared of all personnel not actively involved in fighting the fire. 

• All injured individuals will be removed, and medical treatment will be administered 

by qualified personnel. 

• All ignition sources within the area will be eliminated. 

Evacuation of areas adjacent to storage areas may be necessary in the event of a major fire 

or explosion. An "evacuation" signal (1 blast) will be given in that case. All emergency 

response personnel have been trained in evacuation procedures from areas adjacent to 

storage areas. In the event of an emergency situation, contract personnel and guests will be 

cleared from the area and instructed to report to the Visitor's Reception Area. 

An "all clear" signal (2 blasts) will be given when the fire has been extinguished and the safety 

of personnel is no longer endangered. The SEAD Fire Department Chief will consult with 

the Emergency Coordinator before the signal is given. All equipment utilized in the 

emergency must be cleaned and fit for its intended use before standard operations are 

resumed in the affected area. 

G-4d(2) Spills and Material Release 

In the event of an emergency involving a chemical spill, the following procedures will be 

employed for rapid, safe response and control of the incident. If an employee discovers a 

chemical spill, he or she will immediately report it to the area supervisor. He or she will 

immediately try to contain or clean up the spill using readily available spill kits which are 

located at all generation and storage sites (Table G-6). However, personnel should not 

attempt to contain or clean-up a chemical spill without identifying the potential hazards and 
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TABLEG-6 

Document: SUBPARTX 
Submittal: Final 

MATERIALS AND EQUIPMENT FOR SPILL CONTAINMENT AND CLEANUP 

S-131 

103 

106 

122 

Personal Decontamination 
Facility (Health Clinic) 

September 30, 1992 
Revision: C 

Sorbent booms 
Pillows 
Bales 
Neutralizing Agent - Nutrocit 

Structural pumper 
Crash/fire/rescue trucks 
Portable firefighting unit 
Rescue command vehicle 
Pickup truck 

Ambulance 

Backhoe 
Gradall 
Bulldozer 
Frontend loader 
Dump trucks 
Fiberglass mobile 1000 gal spill 

tank with portable sludge pump 

Holding Areas 
Air Filters 

1: ;iji(ttl i:l :: :J ll~t~!(~ij*! : I ::µffiij~mni~:: 1 
:: 

2 

1 
2 
2 
2 
2 

2 

1 
1 
1 
4 
5 
1 

Hay or Straw 

To contain and absorb 
liquid spills 
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307 Spill Kit** 
- Organic vapor respirator 
- Air packs 
- Coveralls 
- Gloves 
- Absorbent 

- Shovel 
- Fire extinguisher 
- Absorbent pads 

TABLEG-6 
(Cont.) 

1 
2 
1 pr 
1 pr 
1 bag 

1 
1 
10 

Description · 

1/2 face 

Chemical resistant 
Neoprene 
Speedi-dry clay 

absorbent 

Document: SUBPARTX 
Submittal: Final 

* Each satellite accumulation area is stocked with a similar spill kit. Each spill kit is contained in a 55-gallon drum which is stencilled 
with emergency phone numbers. Spill kits are maintained at several locations on Seneca Army Depot for spill responses for small spills 
of hazardous materials. The container of this kit is a DOT-approved open top steel drum to be used for residues after removal of 
equipment. "Smallspills"are what generally can be contained and/or cleaned up with a 50-lb. bag of clay absorbent or absorbent pads. 
All kits have emergency call numbers stenciled on the container. 

September 30, 1992 
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talcing the necessary health and safety precautions. The area supervisor will contact the 

Emergency Coordinator (or his alternate) . The Emergency Coordinator will then obtain 

information pertaining to the following: 

• ,, Type of material spilled or released 

• The location of the release or spillage of hazardous material 

• Estimate of quantity released and the rate at which it is being released 

• Direction in which the spill or vapor release is heading (a windsock is located on 

Building 307) 

• Any injuries involved 

• Fire and/or explosion hazard; and 

• Area and materials involved and the intensity of the fire or explosion, if any. 

This information will aid the Emergency Coordinator in assessing the magnitude and 

seriousness of the spill or release. The Emergency Coordinator will contact and deploy the 

necessary response groups. If necessary and/or appropriate, he will contact local, state, and 

federal agencies for assistance. 

Emergency response personnel will: 

• Ensure that all unnecessary personnel are removed from the affected area. 

• Don appropriate protective clothing/gear. 

• Remove all ignition sources if a flammable waste is involved, and utilize spark proof 

equipment in containment operations. 

• Remove all surrounding materials that could be specially reactive with the spilled 

chemicals. 

• Notify the SEAD Fire Department to respond with foam equipment and hoses if the 

spilled materials are flammable. 

• Flush the spill with large quantities of water or foam if advised by the Fire 

Department Chief, that this is the only means to safely mitigate a fire/explosion 

hazard. 

• Utilize absorbent pads, booms, sandbags, sand and other inert materials to contain, 

divert and clean up a spill if it has not been contained by a dike or sump. 

• Neutralize acid spills with bicarbonate (soda ash). 

September 30, 1992 
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• Place all containment and cleanup materials in drums for proper disposal. 

• Place all recovered wastes and/or contaminated soil in containers for removal to an 

approved disposal site. 

If the spill results in the formation of a toxic vapor cloud by reaction with surrounding 

materials or by outbreak of fire, further evacuation procedures will be implemented, as 

appropriate. 

Any leaking tank will be drained of its contents and replaced. A tank containing a flammable 

liquid will be filled with water or foam to eliminate the vapor hazard before proceeding with 

remedial actions. All above ground tanks storing a large amount of hazardous materials 

(petroleum) have secondary containment of bentonite dikes. The dikes contain excess volume 

of 10 % above the capacity of the respective tank. All container storage areas have been 

constructed with appropriate containment areas. However, in the event that a chemical spill 

is not contained within the burbing, an area of isolation will be established around the release. 

The size of the area will generally depend on the size of the spill and the materials involved. 

For example, small spills or leaks from a drum or pipe may require evacuation of at least 50 

feet in all directions to allow cleanup and repair. When any spill occurs, only response 

personnel directed by the Emergency Coordinator will be allowed within the designated 

hazard area. If possible, the area will be roped or otherwise blocked off. The area will be 

isolated by the establishment of Military Police traffic control points. In addition to the 1000-

gallon mobile spill response tank, SEAD has various bulk petroleum tankers available, if 

needed. If the spill results in the formation of a toxic vapor cloud by reaction with 

surrounding materials or by outbreak of fire, further evacuation procedures will be 

implemented, as appropriate. 

G-4e PREVENTION OF RECURRENCE OR SPREAD OF FIRES, EXPLOSIONS, OR 
RELEASES [40 CFR 264.56(e)l[6NYCRR Part 373-2.4(g)(S)J 

The prevention of the spread of an existing fire, explosion or release is discussed in Section 
G-4d above. To prevent recurrences, the Coordinator will, as soon as practicable, conduct 

an on-site evaluation of the site where the fire, explosion, or release occurred. Corrective 

measures will be identified and implemented as appropriate to prevent recurrence of fire, 

explosion, or releases at the same area. These measures are as follows: 

• 
•· 
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Ensure that the cause has been eliminated . 

For fires/explosions-ensure that all ignition sources have been eliminated. 

Page G-17 
V:\Envir\5eneca\SubpartX April 16, 1992 



Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

· • Collect and contain released waste. 

• Recover or isolate~ containers. 

Document: SUBPART X 
Submittal: Draft 

All activities, except clean-up operations, will cease at the emergency area. Immediately after 

an emergency, the Emergency Coordinator will make arrangements for treatment, storage, 

or disposal of recovered waste, affected soil, surface water or any other material that contains 

chemical constituents. 

Requirements for Propellant, Explosives, Pyrotechnics (PEPs) Spill Cleanup: 

a. Implement the procedures of this Section, G-4e. 

b. Fire response will include full fire protection gear with SCBA. 

c. Fire responses for PEP· fires will involve foaming agents to minimize PEP 

contamination. 

d. Protective· equipment will include neoprene gloves and boots, and TYVEK coveralls. 

e. Immediate requirements: 

(1) Notification - As soon as possible, but no later than 24· hours, of the 

following: 

(a) NYSDEC Region 8 Spill Engineer (1-800-457-7362): refer to 

Table G-4. 

(b) EPA - Region II, Office of Pesticides and Toxic Substances Branch 

(212-264-2525). 

(c) National Response Center (1-800-424-8802). 

· (2) Restrict Access -· Cordon off or otherwise delineate and restrict the area 

-encompassing any· visible traces plus a· minimum 3-foot buffer, and place 

clearly visible signs advising persons to avoid the area to minimize the spread 

of contamination. as well as the potential for human exposure. 

(3) Records - Record. and document the area of visible contamination, noting the 

extent of the visible trace area. if there- are no visible traces, this will be 

April 17; 1992 
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recorded and the NYS and EPA Regional Offices will be contacted for 

guidance in completing statistical sampling of the spill area to establish spill 

boundaries. 

(4) Cleanup - Initiate cleanup of all visible traces of the fluid on hard surfaces 

and initiate removal of all visible traces of the spill on soil and other media. 

A statistically based sampling scheme will be used to identify the boundaries 

of the spill area as soon as practicable. 

f. The level of cleanup will be verified through postcleanup sampling. A statistically 

valid, reproducible sampling scheme (either. random or grid samples) will be used 

provided that: 

(1) · The sampling area- is the. greater of: 

(a) an area equal to the area cleaned plus an additional one-foot 

boundary 

(b) an area of 20% larger than the original area of contamination. 

(2) The sampling scheme· must insure 95% confidence against false positives. 

(3) The samplings of samples must be sufficient to ensure that affected areas of 

a radius of 2 feet or more within the sampling area will be detected except 

that the minimum number of samples is 3 and the maximum number of 

samples is 40. 

(4). The sampling scheme must include calculation for.· expected variability due to 

analytical error. 

g. Impervious solid surfaces, including cleanup equipment, will be decontaminated to ten 

micrograms PEP per one hundred square centimeters (10 µg/lOOsq cm) as measured 

by standard wipe tests. 

h. All residues from cleanup operations and decontamination operations will be managed 

as hazardous waste. 

April 17, 1992 
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i. Personnel Protective Equipment (PPE) Selection: 

PPE must be selected on a PPE vs. chemical basis. The degree of hazard must be accurately 

identified initially in any spill response. 

( 1) Protective Clothing: 

Butyl rubber gloves and boots are adequately compatible with 

all of SEAD's hazardous wastes. Skin protection, including 

gloves, boots and clothing, should be used for any spilled 

hazardous waste at SEAD. TYVEK is a gas-permeable, 
.. --•- _ liquid-impermeable material which is suitable for petroleum­

based hazardous wastes at SEAD. TYVEK, however, may not 

be resistive to chlorinated hydrocarbons, acids and bases. 

Where a splash hazard is possible for these, a face shield, 

safety glasses, and rubber apron should be used as a minimum. 

In the vent where _spill response involved a large amount of 

hazardous vapors, totally encapsulating (TE) suits that are 

resistive to the spilled chemical should be used. SEAD 

presently is purchasing SACONEX-laminated TYVEK and/or 

CHALLENGE 5100 (a propriety TEFLON/NOMEX 

composite material) TE suits, as part of spill response team 

upgrading. 

(2) Respiratory Protection: 

April 17, 1992 
Revision:: &: 

As with protective clothing, respiratory protective equipment 

is chosen- for particular, specific respiratory hazards .. 

Respirators used for personnel protection at SEAD include 
SURVIV AIR organic vapors/acid-~-gases/HEPA - chemical ·· 

cartridges. SCBA presently includes Scott-Air Packs, and! 

Mine Safety Appliances (MSA) SCBA is being purchased. 

(The SURVIV AIR respirator should not be used in areas . 
where there is less than 19.5% oxygen by volume.) 
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(3) Response: 

No TE suit will resist every known hazardous chemical. 

ASTM F739-81 is a standard test which will determine 
breakthrough time for a material versus chemical attack. 

Protective clothing considerations involve chemical resistance, 
physical properties, cost, and decontamination potential. 

Identification of the chemicals and the degree of hazards is 

essential to choosing appropriate PPE for response personnel. 
TE suits with SCBA is sometimes required to perform this 

initial step. Choosing PPE for response personnel involves 

planning for appropriate PPE as well as decision making 
during the response actions. 

G-4f Storai=e and Treatment of Released Material [40 CFR 264.56(g)][6NYCRR Part 373-

2.4(g)(7)J 

Material recovered from a fire explosion or release at the OB/OD facility will involve PEP, 

OB initiator fluid (No. 2 fuel oil), OD initiators (blasting caps and demolition material), or 
OB/OD ash/residue. 

A spill of fuel oil is likely to be a small volume (less than 5 gallons) and will be contained 

utilizing absorbent materials. Fuel oil is utilized in 5 gallons safety cans, as described in 

Appendix 4, operation #7 in the SOP for demilitarization of munitions by burning. Since the 

fuel oil is handled only in 5 gallon safety cans a spill is not expected to be larger than this 
volume. Absorbent materials used would be collected and placed in 55-gallon drum(s) and 

managed as hazardous waste. 

PEP or OD initiator solids recovered from a spill or ash/residue recovered from a fire or 

explosion (not part of the normal thermal treatment processes) will be analyzed and managed 

following in the same way that OB/OD ash/residue is managed, i.e., according to the facility 

waste analysis plan. The content of this plan is presented as follows: 

a. Parameters and Rationale (40 CFR 264.13(b)(l)]. The treatment ash/residue 

resulting from OB/OD waste munitions shall be tested first for reactivity and second, 

for hazardous constituents. The rationale behind this analytical sequence is to 

minimize the potential for laboratory hazards associated with testing an explosive 

sample. The reactivity tests (Gap Test and Deflagration, Detonation, and Transition 
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Test) presented in Appendix 3, shall be used to determine if the ash/residue meets 

the criteria of a characteristic hazardous waste as specified per 40 CFR 261.23. If 

positive results are obtained from the reactivity tests, the ash/residue will be submitted 

for additional thermal treatment. After further thermal treatment and/or after 

confirming that the ash/residue is not reactive, it shall be tested for hazardous 

constituents. The waste analysis plan flow scheme is shown in Figure C-1. 

b. Test Methods [40 CFR 264.13(b)(2)]. The test procedures are from Test Methods 

for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd edition, USEPA, 

1986 unless otherwise specified. The laboratory performing these analyses is to 

operate in accordance with a QA/QC plan that is equivalent to Chapter 1 of SW-846. 

c. Sampling Methods [40 CFR 264.13(b)(3)]. As discussed before, there is sufficient 

documentation on waste PEPs such that sampling and analysis of these items is not 

warranted. However, the ash/residue must be sampled to verify that it has been 

rendered non-hazardous and, therefore, does not exhibit those specific characteristics 

of a hazardous waste as specified per 40 CFR 261.23 and 261.24. 

Ash/residue will be sampled to ensure that the treatment has been successful in 

rendering the waste non-hazardous. Any ash/residue generated will be removed from 

the burning tray it has cooled sufficiently. The ash/residue will be placed in a labeled, 

DOT 17H, 55-gallon drum with a bolted, ring-secured lid. When the drum is full it 

will be sampled and tested for reactivity and hazardous constituents. Sampling will 

be accomplished through the use of a thief sampler as discussed in Table C-1, Section 

C. This sampling device will provide a representative sample of the ash/residue. The 

drum will be sampled three times and the samples compiled into one composite 

sample. All appropriate protective clothing will be worn when sampling and 

appropriate decontamination procedures will be followed for the thief sampler. 

Appropriate chain of custody forms will be used by the person obtaining the sample 

and the form will be completed before the sample is transported to the laboratory. 

d. Frequency of Analysis [40 CFR 264.13(b)(4)]. In most cases, OB operations generate 

relatively little ash/residue. However, any detectable ash will be collected and 

sampled upon generating a 55-gallon drum or annually at a minimum. In addition, 

sampling will be performed when the types of munitions normally treated changes 

significantly from past operations. 
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The storage and treatment of waste materials recovered from a spill will be contained by the 

waste container it is placed in and by secondary containment structures of the SEAD 

hazardous waste storage facility (Bldg. 307). 

If a release of liquid hazardous waste were to take place inside a hazardous waste storage 

area, the release would be contained and removed as much as possible using appropriate 

absorbents. Solids will be swept up and stored in 55-gallon drums. The absorbents used 

would be collected and stored in 55-gallon drums also. Once sealed in a drum, the waste 

absorbents are handled similarlyto other wastes in the storage area. Isolation procedures may 

include overpacking leaking drums. 

The storage area where the release occurred will be decontaminated with a series of dilute 

solvent washes followed by a water rinse using a high-pressure hose. Wastewater generated 

during this procedure will be confined to the storage area and pumped into drums or bulk 

tanks. After each subsequent rinse (minimum of three), the rinsewater will be sampled and 

analyzed for chemical. constituents stored in the hazardous waste storage facility. 

The first sample will be taken after a minimum amount of solvent is used, to establish a 

baseline for the relative concentration of chemical constituents (large quantities of solvent 

rinsewater may simply dilute to non-detectable limits). 

Sampling will occur after each rinse until no chemical constituents are detectable. Analysis 

will be performed according to the SEAD's waste analysis plan. 

If a release of hazardous waste· were to take place outside a hazardous waste storage area, 

the waste will be contained and removed as much as possible using appropriate absorbents. 

Solids and any absorbents used will be swept up and stored in 55-gallon drums. 

In soil areas potentially affected by the releases, soil samples will be collected and analyzed 

for chemical constituents using GC/MS or atomic absorption laboratory analysis. Any 

contaminated soil will be removed with a backhoe or front-end loader and transported to a 

treatment storage disposal facility (TSDF) for ultimate disposal. A dump truck would be 

utilized to transport the soil and would be properly equipped to prevent unwanted release of 

the soil in transit. 

If the extent of soil contamination indicates possible groundwater contamination, appropriate 

investigations will be performed at that time involving monitoring well installation and 
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groundwater sampling. Surface waters would likewise be sampled if potentially affected by 

the release. 

All personnel involved in the decontamination will be equipped with acid/solvent-resistant 

overalls, head protection, resistant gloves and boots, and full-face respirators fitted with 

organic vapor and acid gas filter cartridges. Overalls and gloves will be disposed of as 

hazardous waste. Pumps, hoses, containers, and equipment will be decontaminated with triple 

flushing/rinsing comparable to rinsing a container with a minimum of 10% of its volume with 

a suitable solvent. If there is a reasonable doubt of acceptable decontamination, the 

equipment will be disposed of as a hazardous waste. 

If a spill of PEP or ash/residue occurred at the OB/OD facility, it would be cleaned up 

utilizing brooms, sparkproof shovels, and a HEPA, vacuum if required. Recovered PEP will 

be treated at the OB facility. Affected soil will be disposed of as hazardous waste. 

If release, fire, or- explosion were to take place at the deactivation furnace, the inside of 

Building 367 (if affected) will be decontaminated in the same manner as described for the 

storage facilities. 

The areas surrounding the deactivation furnace would have to be visually inspected for whole 

munitions that had been released due to the incident. These whole munitions would be 

collected and inspected for potential reincineration or disposal if just the casing remains. 

In areas surrounding the furnace where contamination is possible, soil samples will be 

collected and analyzed for suspected contaminants according to a list of munition components. 

Any contaminated soil will be removed with a backhoe or front-end loader and transported 

to a secure off-site facility for ultimate disposal. If the extent of soil contamination indicates 

groundwater contamination, an investigation will proceed as described for the storage 

facilities. 

Affected soil and water used to decontaminate· the building and equipment will be collected 

and removed as described for the storage facilities. 

The primary hazardous constituents at SEAD are lead, barium and trinitrotoluene. 
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G-4g INCOMPATIBLEWASTES[40 CFR264.56(H){l )][6NYCRR PART373-2.4{G){8){l)l 

The Emergency Coordinator has the authority to halt or modify the treatment, storage, or 

disposal of hazardous wastes during the course of containment or cleanup operations and will 

do so if the wastes are incompatible. It is the judgement and experience of the Emergency 

Coordinator that will prevent incompatible wastes from being treated or stored in an area 

affected by a chemical release. For example, an acid container would not be allowed to be 

placed near a base container. Likewise the Emergency Coordinator would not allow an 

oxidizer to be placed near one of the many organic mixtures (PEPs) at SEAD. Since there 

are relatively few chemicals at SEAD that are incompatible, and since the Emergency 

Coordinator is cognizant of these few incompatibles, the Emergency Coordinator can ensure 

that incompatibles will not come into contact with each other. 

There are no field tests or analyses that are done in managing wastes. At SEAD waste 

labeling and the Emergency Coordinator's knowledge of SEAD waste constituents is sufficient 

to allow proper management of these materials at all times. 

G-4h POST-EMERGENCY EQUIPMENT MAINTENANCE [40 CFR 

264.56{H)(2)][6NYCRR PART 373-2.4(G){8){Il)J 

A list of available emergency equipment for use in containing and cleaning up spilled 

hazardous wastes is provided in Table G-6, as indicated, absorbent materials and containment 

devices are strategically located in both buildings in which hazardous wastes are stored 

(Building 301 and 307). Spill incidents that might occur in hazardous materials storage areas 

would mobilize the appropriate personnel and equipment to contain and cleanup the spill. 

Cleanup of emergency equipment is the responsibility of the Emergency Coordinator. 

Operations in the affected area will not be resumed until the emergency equipment is cleaned 

and fit for its intended use. Exhausted emergency items, such as straw or dry absorbent, will 

be replaced. Refer to Attachment A of this HWCP for a detailed description of 

decontamination procedures to be utilized for various types of emergency equipment. Refer 

to Attachment B for a description of maintenance procedures utilized to ensure all emergency 

equipment is ready to work when called on. 

Equipment will be decontaminated in a contained area in which liquids used can be contained 

for disposal in 55-gallon drums or a bulk tank. Absorbents will be utilized when necessary. 

Any solids will be swept up and stored in 55-gallon drums. 
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The equipment will be decontaminated with a ser~es of dilute solvent washes, followed by a 

clear water rinse using a high-pressure hose. After each subsequent rinse (minimum of 

three), the rinsewater will be sampled for constituents. 

All personnel involved in decontamination will be equipped with acid/solvent-resistant 

overalls, head protection, resistant gloves and boots, and full-face respirators fitted with 

organic vapor and acid gas filter cartridges. 

Supplies listed in Table G-6, when exhausted or near exhaustion, will be replaced. 

SEAD also has an on-site fire department and fire hydrants, extinguishers and alarm boxes 

are located throughout the facility. Fire alarms are tested everyday at 0730, 1130, 1200 and 

1600 hours 2 blasts mar~_the beginning of the test and 2 blasts indicate the end of the test. 

Should the Emergency Coordinator judge a fire to be of sufficient magnitude to warrant 

additional assistance, local fire departments will be contacted (Table G-2). 

G-4i CONTAINER SPILLS AND LEAKAGE (40 CFR 264.171 (H) (2)) 

If a container holding hazardous wastes begins to leak, the wastes in the leaking container 

will be handled as follows: 

1. If it is possible to do so safely, the wastes will immediately be transferred to another 

container that is in good condition. 

2. If safe transfer is not possible or if the contents have already leaked from the 

defective container, the materials will be treated as a spill, and will be managed as 

described in Sections G-4.2 through G-4.8 above. 

G-5 EMERGENCY EQUIPMENT 

A list of available emergency equipment for use in containing and cleaning up spilled 

hazardous wastes is provided in Table G-6. As indicated, absorbent materials and 

containment devices are strategically located in both buildings in which hazardous wastes are 

stored (Buildings 307 and 301). Spill incidents that might occur in hazardous material storage 

areas would mobilize the appropriate personnel and equipment to contain and clean up the 

spill. 
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SEAD also has an on-site fire department, and fire hydrants, extinguishers and alarm boxes 
are located throughout the facility. Fire alarms are tested every day at 0730, 1130, 1200 and 

1600 hours. Two blasts mark the beginning of the test and two blasts indicate the end of the 

test. Should the Emergency Coordinator judge a fire to be of sufficient magnitude to warrant 

additional assistance, local fire departments will be contacted (Table G-2). 

G-6 COORDINATION AGREEMENTS [40 CFR 264.52(c) and 264.37] 

Any situation which might arise at the hazardous waste treatment and storage sites can be 

adequately addressed by the various Depot operating sections, i.e.,security, fire department, 

FED or ammunition division. SEAD personnel and equipment can effectively contain, 

control, and initiate cleanup operations which may be experienced at the hazardous waste 

sites. Although outside contractors may be requested to assist in some cleanup operation, all 

acutely hazardous situations will be handled by Depot personnel and equipment. 

A list of remedial cleanup contractors is given on Table G-2. A "retainer basis" for emergency 

disposal of spill residues is being implemented. Since Seneca Army Depot is self-sufficient 

for spill response, outside contractors are used for bulk hazardous waste residues/debris 

disposal. A retainer-basis is planned to minimize extra administrative emergency actions. This 

retainer will be flexible to include clean-up activities if needed or desired. By policy and 

practice, Seneca Army Depot is self-sufficient in spill response and clean-up. 

Seneca Army Depot presently has written coordination agreements with local fire 
departments to provide assistance for on-site emergencies. These coordination agreements 

identify the contact personnel and the procedures to follow for off-site fire service 

coordination. At present SEAD does not have written coordination agreements with off-site 

police or medical authorities. SEAD does however have verbal agreements with these 

authorities. In addition SEAD and these external authorities (fire, medical, and police) have 

participated in joint emergency response exercises and SEAD has participated with local 

emergency planning agencies pursuant to requirements set forth under SARA. 

G-7 EVACUATION PLAN [40 CFR 264.52(/)] 

In the event of a major emergency, an established set of procedures must be followed. SEAD 

employees warning system with a specific alarm signal to initiate evacuation of all facility 

areas. In addition to the alarm, the internal telephone systems is used to notify key personnel 

as to the nature of the emergency and recommended plan of action. Facility evacuation is 

initiated only by the Emergency Coordinator. The evacuation routes for the entire facility 
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in case of an emergency are shown on the General Site and Building Plan in the map pocket 

of this section. 

In the event facility evacuation is called for by the Emergency Coordinator, the ·following 

actions will be taken: 

1. The signal for evacuation will be activated (1 blast). 

2. The guards will immediately open the gates. No further entry of visitors, contractors, 

or trucks will be permitted. All nonessential traffic within the facility will cease to 

allow safe exit of personnel and movement of emergency equipment. 

3. All employees will be accounted for by their immediate supervisor. Supervisors will 

designate certain gates as the safety sites for his or her employees and will also choose 

an alternate exit if the first choice is inaccessible. To assist in this endeavor, the 

Emergency Coordinator will use the internal telephone system to call the area 

supervisor, to inform him or her of the nature of the emergency. 

4. All personnel, visitors, and contractors will immediately leave through the North End 

or South End Main Gate (as shown in Figure B-4). 

5. During exit, each supervisor is responsible for keeping his or her group together. 

Immediately after existing through a gate, the highest ranking supervisor will prepare 

a list of all personnel. 

6. No personnel shall remain on or re-enter the facility unless specifically authorized by 

the Emergency Coordinator. This individual assumes responsibility for those 

personnel within the perimeter. Those within the fenced area will normally only 

include emergency response personnel/groups. 

7. Upon completion of the employee list by each supervisor, the Emergency Coordinator 

will be notified. 

8. A security guard at each gate will also maintain an updated list of all personnel to aid 

in their accountability procedure. 
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9. To re-enter the fenced area will be made only after clearance is given by the 

Emergency Coordinator. At his or her direction, a signal (2 blasts) or other 

notification will be given to personnel to re-enter into the facility. 

10. In all questions of accountability, immediate supervisors will be held responsible for 

those persons reporting to them. Visitors are the responsibility of the employee they 

are visiting. Contractors are the responsibility of those persons administering the 

individual contract. Truck drivers are the responsibility of the area supervisor where 

the truck is loading/unloading. Security personnel will aid in accounting for visitors, 

contractors, and truckers by reference to the sign-in procedures at the Visitors' 

Reception Center. 

Drills are held to practice the implementation of all of the above procedures as part of the 

facilities general training effort. Evacuation of i dividual buildings is rehearsed in annual fire 

drills. Partial facility· evacuation procedures ar~ administered by the Security Police, and 

follow the same general procedures as the complete evacuation. 

After the completion of an event that required the use of emergency equipment,_ the 

Emergency Coordinator will ensure that all the equipment used is properly and thoroughly 

cleaned and decontaminated, and that any residue from the cleaning is properly disposed. He 

is also responsible for ensuring that potentially incompatible wastes are not stored in the areas 

of the spill until cleanup is complete. The Regional Administrator and appropriate state and 

local officials shall be notified that these tasks have been accomplished. 

G-8 REQUIRED REPORTS [40 CFR 264.S6(d), an 

The Emergency Coordinator must submit a report of the details surrounding any incident that 

resulted in implementation of the contingency plan to the Regional Administrator of the 

USEP A within 15 days of the occurrence of the incident. A sample report form for 

emergency events which identifies the time, date, and details of the emergency incident is 

shown in Figure G-2. 

Any emergency event requiring implementation of this contingency plan will be reported 

immediately to the U.S. Coast Guard District Office, National Response Center, and through 

command channels to HQDA (DAEN-ZCE). The emergency Coordinator will additionally 

notify headquarters, DESCOM, and NYSDEC. Contact numbers for these organizations are 

contained in Tables G-2 and G-4. 
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REPORTING FORM FOR EMERGENCY EVENTS 
~t~ 

Name, address,. and phone number of owner or operator 

Name, address, and phone number of facility 

Date, time, and type of incident (i.e. fire, explosion, etc.) 

Name and quantity of material(s) involved 

Extent of injuries (if any) 

Assessment of actual or potential hazards to human health or the environment 
(if applicable) 

Estimated quantity and disposition of material recovered from the incident 
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Any emergency arising from an imminent or actual incident that, in the opinion of the 

Emergency Coordinator, could threaten human health or the environment, and, therefore, 

requires the implementation of the contingency plan, will be reported in writing within 15 

days to the· U.S. Envir<;>nmental Protection Agency (USEPA) Regional Administrator 

(according to 40 CFR 265.S6(i)). A sample reporting form for emergency events is shown in 

Figure G-2. 

Additionally, any emergency event requiring implementation of this contingency plan will be 

reported immediately to the U.S. Coast Guard District Office, National Response Center, and 

through command channels to HQDA (CAEN-ZCE). The Emergency Coordinator will 

additionally notify headquarters, DESCOM, and NYSDEC. Contact numbers for these 

organizations are contained in Tables G-2 and G-4. The Emergency Coordinator will be 

prepared to transmit the following information: 

a. Name of person reporting the incident 

b. Name, address and location_ of facility (include ID number~ if appropriate) 

c. Phone number where· Emergency Coordinator or installation commander may be 

reached 

d. Date, time and location of the incident 

e. A brief description of the incident including type and nature of hazardous waste, 

cause and source of the incident, and possible hazards to human health or the 

environment 

f. Affected bodies of. water (if applicable) 

g. - Quantity or duration of the discharge 

h. Extent of injuries or property damage 

i. Remedial actions taken 

j. Other agencies notified 
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In addition, the report is reviewed by a Professional Engineer to determine if revisions or 

changes to the HWCP are necessary, based upon an analysis of the emergency incident and 

the response activities. If any; changes in procedures and/or equipment are required, the 

Manager of Facilities Engineering Division will amend the plan and assure that all copies of 

the plan. are updated and distributed according to the list in Table G-1. All amendments and 

updates will also be distributed as listed in Table G-1. 

G-9 AMENDMENTS TO THE CONTINGENCY PLAN [40 CFR 264.54 and 
270.4ZJ[6NYCRR Part 373-2.4(e)] -

The contingency plan will be reviewed and immediately amended, as necessary, whenever: 

a. The facility permit is received. 

b. The plan fails in an emergency. 

c. · The· facility changes. in its design, construction, operation, maintenance, or other 

circumstances in a way that materially increases the potential for fires, explosions, or 

releases of hazardous waste or hazardous waste constituents, or changes the response 

necessary in any emergency. 

d. The list of emergency coordinators changes. 

e. The list of emergency equipment changes. 

All amendments and updates will be distributed according to the list in Table G-1. 

G-10 PROCEDURES FOR EV ALUATINGW ASTFS FROM EMERGENCY 
RESPONSE 

Waste analysis is not necessary in the situation where a single waste type has been released 

and identification is certain. 

Procedures for evaluating recovered wastes from fires, explosions and-spills will follow the 

procedures in this section. 
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Fallen drums, in the event of an explosion, will be treated as individual spill sites. 

Identification will be determined to be "certain" only if the hazardous waste label is r~dily 

identifiable or DOT labels, in combination with the inventory log can confirm the contents 

of the drum. If there is reasonable doubt, the procedures below will be implemented. 

If responsible doubt as to the contents of a given residue, or in the event that all wastes were 

mixed due to fires, explosions, or other catastrophic events, the residues will be tested for all 

the parameters of Table 2-2. 

For limited responses, i.e., emergencies in a given section or adjacent sections (referring to 

Figure C-1), the Waste Analysis Plan will be used for guidance for testing the waste residues 

in the given waste stream's section (or adjacent storage areas). The Waste Analysis Plan 

implementation will include the sampling and analytical procedures discussed in Section C. 
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PERSONNEL TRAINING 

The following section details the training programs required for personnel at SEAD that 

handle explosive hazardous wastes as required by 40 CFR 270.14(b )(12), 40 CFR 264.16 and 

6NYCRR Part 373-2.2(h). 

H-1 OUTLINE OF TRAINING PROGRAM [ 40 CFR 264.16] 

Personnel handling hazardous waste at SEAD must successfully complete a training program 

that ensures compliance with the hazardous waste management plan. Personnel must be 

trained within six months after assignment to a position that includes duties involving 

hazardous waste and may not work unsupervised until they have completed the training. In 
addition, personnel will undergo annual retraining in appropriate areas. 

The training includes two phases of instruction. The first phase of instruction follows the 

Program of Instruction for Defense Hazardous Materials Handling Course (U.S. Army, 1982). 

This program ensures proper training in: (1) the purpose of RCRA and importance of 

maintaining compliance with those regulations, (2) the hazardous nature of chemical wastes 

stored or treated within the facility, (3) proper handling and storage procedures for these 

wastes, and (4) emergency procedures and contingency plans. The course is used as a 

framework for training SEAD personnel in the proper procedures, equipment and systems 

to be used in managing hazardous wastes. In addition, key hazardous waste management 

facility personnel will periodically attend off-post training courses or seminars. Table H-1 

outlines the Hazardous Waste Training Manual and Table H-2 outlines the Hazardous 

Materials Handling Course. 

The second phase of instruction pertains to the proper handling and treatment of waste 

explosive materials. The course instruction ensures that personnel are knowledgeable in 

munitions safety awareness, have the necessary technical knowledge for safe treatment 

operations, and increases operational proficiency of affected employees. The mandatory 

training programs are outlined below. 
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A. 

B. 

C. 

D. 

E. 

F. 

TABLE H-1 

OUTLINE OF HAZARDOUS W ASI'E TRAINING MANUAL 

COURSE: 

PURPOSE: 

OBJECTIVES: 

Defense Hazardous Materials Handling Course 

To provide a basic understanding of the hazards and techniques 
associated with the handling of hazardous materials so that students will 
be better able to protect their personal health, prevent damage to the 
environment and comply with applicable laws, regulations and policies. 

At the completion of the course, the student should be able to: 

1. Recognize, identify and classify hazardous materials. 

2. Take actions necessary to prevent hazardous chemical incidents, protect 
personal health, and prevent damage to the environment. 

3. Within the . requirements of his job, properly package, label, store, 
handle, and transport hazardous materials and waste. 

4. Take immediate and effective action in response to hazardous material 
spills or other emergencies. 

5. Properly manage the resources under his control to prevent violations of 
applicable laws, regulations and policies. 

PREREQUISITES: Nominees should be military or civilian personnel who identify, 
package, store, handle, transport or manage hazardous materials or 
·waste. 

METHOos:- OF­
INSPECTION: 

SCOPE:. 

Instructional methods include lecture-conferences, seminars, films, 
guest speakers, -and practical exercises. 

The curriculum includes identification and classification of hazardous 
materials; health. hazards and personal safety; packaging, labeling, storing, 
handling, and transportation procedures; release response; and hazardous 
materials and waste laws, regulations, and policies. 

Source: U.S. Army, 1982 
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TABLEH-2 

OUTLINE OF HAZARDOUS MATERIALS HANDLING COURSE 

A. Course: HAZARDOUS MATERIALS HANDLING JMPTC-5 
Location: Onsite at Place of Employment 
Length: 4 hours 

B. PURPOSE: To train military and civilian personnel who handle, load, unload, and store 
hazardous materials in the recognition of hazard class labels and placards, compatibility for 
loading and/or storage and safety. This training is for other than certifying official and meets 
the requirements of AFR 71-4/TM38-250/NAVSUP PUB 505/MCO P4030.19D/DLAM 
4145.3, paragraph 1-22. 

C. SCOPE: Recognition of material handling. markings, hazard class labels, and the effects of 
each hazard if accidently released; segregation of classes of hazards according to published 
compatibility charts for loading in trucks, railcars and aircraft and for warehouse storage; 
neutralization and cleanup of minor spills; emergency measures in case of major incidents; 
recognition of damaged containers and proper disposition of same. 

D. PREREQUISITES: Nominees should be military and civilian personnel who are assigned 
jobs involving the handling and storage of hazardous materials, such as forklift operators, 
freight terminal ramp personnel and warehousemen, or other jobs in which a knowledge of 
hazardous materials handling is required. 

E. SECURITY CLEARANCE: None. 

NOTE: The course is presented and monitored by personnel at the local installation. 
Personnel assigned to present the course should be selected on the basis of their knowledge 
of hazardous materials. Training materials are provided by JMPTC. 
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Training for personnel involved in_ the handling and treatment of explosive materials will be 

trained and fully capable of performing the following operations: 

1. Identify, assemble, disassemble, prepare and successfully use all tool sets in 

each of their inherent modes; 

2. Identify, render safe, recover and dispose of all conventional ordnance; 

3. Know all the procedures to follow in fragmentation, identification and 

ordnance exploitation; 

4. Identify, render safe and package components of all' weapons utilized by the 

U.S. Army. 

5. Perform air administrative and logistical tasks inherent to the SEAD mission. 

H-la JOB TITLE AND DUTIES" [40 CFR 264.16(d)(2)] 

The duties, responsibilities, and qualifications of employees involved in hazardous waste 

activities are shown below. 

POSmON TITLE: Facility Environmental Engineer 

RESPONSIBILITIES: 

• Emergency Coordinator for all hazardous waste activities; 

• Serves as the Hazardous Waste Training Coordinator by overseeing the 

training of employees and providing training; 

• Responsible for all air, water, and waste control systems of the facility; 

• Obtains all of the required permits and licenses or modifications of same from 

l_ocal, state, and Federal regulatory bodies; 

• Resolves problems involving permits and licenses from local, state, and 

Federal regulatory agencies; 

• 
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B.S.degree in Chemical, Civil,or Environmental Engineering. He must have 

three to five years of experience in industrial or municipal pollution control 

management. Also, training in hazardous waste management is required. 

POSIDON TITLE: Foreman of Demo Grounds 

RESPONSIBILIDES: 

• Plans and schedules work assignments on a daily or project-by-project basis 

within the instructions and time limits provided. 

• Makes additional assignments as work nears completion. 

• Reviews instructions received and ensures that arrangements are made for 

adequate perso l, materials, and equipment at the work site. 

• Where work progress indicates the need for major changes in procedures or 

sequence, consults with supervisor to obtain approval. 

• Plans and prescribes deadlines and work sequence for individual workers 

based on guidance received. 

• Selects workers and assigns tasks to be performed. 

• ' Explains work requirements, methods, and procedures; instructs subordinates 

in new procedures and provides assistance when problems arise. Reviews 

work in progress and on completion. Assures that equipment and supplies are 

maintained and properly used. 

• Recommends performance requirements, promotions, reassignments, or other 

status changes of assigned personnel prior to initiation, and makes informal 

performance appraisals. 

QUALIFICATIONS: 
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- • Serves as the field supervisor for demolition operations. 

• Ensures that operations are conducted according to SOPs. 

• Ensures that ordnances are properly stored and transported to the demolition 

site. 

• Ensures that inspections are conducted after each burning operation. 

QUALIFICATIONS: 

Incumbent must posses or be able to obtain and maintain certification to meet 

environmental requirements for demilitarization. operations. 

POSmON TITLE: Engineering Equipment Operator 

RESPONSIBILITIES: 

• Operates an 18-ton bulldozer and a 12,000-lb.mobile crane in connection with 

ammunition burning and demolition operations. Time is about equally divided 

between the use of these two pieces of equipment. When not engaged in this 

heavy equipment operation, he is assigned to other miscellaneous work 

commensurate with incumbent's capabilities, approximately 20% of the time. 

• Operates a bulldozer to make excavations, build fire breaks, build temporary 

roads, cover up munitions after they have been placed in pits and wired for 

detonation, and to grade and level off surrounding terrain to keep it in a 

serviceable condition. Must exercise special care when working around loaded 

pits to prevent sliding in on highly explosive material arranged for detonation. 

• Operates a mobile crane equipped with a magnet, hook, sling, or other such 

~ttachment to load, unload, store and handle inert metal items and explosive 

items in the burning, demolition or other outside areas. Must use particular 

caution when handling high explosives and working in the immediate vicinity 

of explosive and demolition activities. 
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Incumbent must possess or abl_e to obtain and maintain certification to meet 

environmental requirements for demilitarization operations. 

POSmON TITLE: Explosives Operators 

RESPONSIBILmES: 

• Serves as an Explosives Operator and performs a variety of intermediate level 

explosive operations involved in the complete renovation, demilitarization, 

modification, and normal maintenance of a wide variety of high explosives and 

ammunition items such as shells, ranging from small arms calibers to 280 mm 

artillery, mortars, bombs, mines, grenades, rockets, chemical or gas filled 

ammunition, incendiaries, pyrotechnics, items and components of guided 

missiles and other related items, most of which have been condition classified 

as unstable. 

• Operates electrical, mechanical and/or pneumatic machines, equipment, tools, 

jigs and fixtures, e.g., defusing, deboosting, pull-apart or similar· machines; 

remote control breakdown machines; priming and depriming machines; 

decoring machines; automatic linking and delinking machines; liner saws and 

other related equipment not requiring the skill of a top-level explosives 

operator. 

• Works in the powder collection room with the responsibility for packaging and 

weighing. loose powder. 

• Debags powder by pulling bags over a stationary knife placed over a chute 

and dumping powder into the chute. 

• Defuses and refuses projectiles, grenades, etc., by using mechanical or manual 

. 1 processes where special equipment is not required. 

• Torque tests various types of fuses by placing the projectiles in a holding 

~evice, securing it in place. 

• Feeds a furnace type destruction chamber with explosive components, keeping 

constant watch of temperature and operation of equipment. 
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QUALIFICATIONS: 

Incumbent must be able to exercise extreme care in working with unstable and 

unusually hazardous items to prevent accident or explosions which could result 

in serious injury or loss of life to self or co-workers. Must have sufficient 

knowledge to operate electrical, mechanical, and/or pneumatic machines, 

equipment, tools, jigs, and fixtures properly. Must possess or be able to 

obtain and maintain certification to meet environmental requirements for 

demilitarization operations. 

H-lb TRAINING CONTENT, FREOUENCY,ANDTECHNIOUES [40 CFR 264.16(a)(l)J 

All personnel who handle- explosive hazardous waste at SEAD will undergo the classroom 

instruction, course entitled Program of Instruction for Defense Hazardous Materials Handling 

Course· mentioned in this section. This course is supplemented with three quizzes and a final 

examination which ensures that students have a thorough knowledge in the respective training 

materials. This course is presented· by the Environmental Management Committee of the 

School of Material Readiness, U.S. Army Logistics Management Center. In addition, these 

employees are provided with copies of the following: 

1. Hazardous Waste Compatibility Chart 

2. List of Chemical Substances 

3. Method for Determining Compatibility of Hazardous Waste 

4, Indicators of Hazardous Materials Shipment Violation 

5. Hazardous Waste Management Problems and Considerations 

During the training program, employees are instructed on (1) the purpose of RCRA and 

importance· of maintaining compliance with those regulations, (2) the hazardous nature of 

chemical wastes stored or treated within the facility, (3} proper handling and storage 

procedures for these wastes, and (4) emergency procedures and contingency plans. 

In addition to the· aforementioned training, personnel must undergo formal training in the 

effective and proper· handling of explosive hazardous waste. 

April 16, 1992 
Revision: B 

Page H-8 
V:\Envir\Seneca\Subpartx April 10, 1992 

i 



Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Documenc SUBPART X 
Submittal: Draft 

H-lc TRAINING FOR EMERGENCY RESPONSES /40 CFR 264.16(16){A)(3)[ 

This training program is designed to ensure that personnel not only handle hazardous wastes 

in a safe manner but also properly respond to emergency situations. The program trains 

hazardous waste handling personnel to maintain compliance under both normal operating 

conditions and emergency situation. The installation response team has dry exercises at 

unannounced times twice each year. 

Training elements addressing unusual or emergency situations include: 

1. Procedures for locating, using, inspecting, repairing, and replacing facility 

emergency and monitoring equipment 

2. Emergency communication procedures and alarm systems 

3. Rt!-:,ponse to fires or explosions 

4. Response to contamination- incidents 

5. Shutdown of operations and power failure procedures 

6. Procedures for evacuation 

In addition to hazardous waste management personnel, the Post Fire Department is on 

standby for response to all fires and spill emergencies. 

H-ld TRAINING DIRECTOR /40 CFR 264.16(a)(2)1 

The current training director for SEAD is Randal Battaglia. Mr. Battaglia selection was 

based on his knowledge of the wastes stated at SEAD, his educational background, training, 

and professional experience. Mr. Battaglia received a Bachelor of Science degree from 

Clarkson University, where he studied chemical engineering. Since he began employment at 

SEAD, he has received training in hazardous waste management through attendance in 

numerous government and private training sessions. Table H-3 describes the training 

coordinator's seminar. He frequently contributes trainig sessions conducted on post by either 

private or gove~ent agencies. He is also intimately familiar with the waste management 

procedures at SEAD, as he is the individual responsible for managing all aspects of the 

program. 

Assisting Mr. Battaglia in implementing the hazardous waste training program are the various 

Directorate Coordinators and Shop Supervisor. These individuals have received training, and 
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TRAINING COORDINATOR'S SEMINAR 

Environmental' Coordinator's Course . (1985) 

*DA Environmental Conference (1985) 

Reference Hazardous Materials Handling Workshop (1986) 

Installation Environmental Officer's Seminar (1986) 

*World-Wide DEH/Environmental Conference (1986) 

U.S. AMC Environmental· Auditing Course (1985) 

U.S. Army Corps of Engineers Training. Course (Through University-of Alabama/Huntsville). 
Environmental Laws and Regulations. (1986) 

*Conference involve workshops on environmental areas, problems and concern. 
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are responsible for overseeing the on-the-job training in their shops/locations. Additionally, 

they may also contribute to training courses conducted by outside personnel. 

H-le RELEVANCEOF TRAINING TO JOB POSITION /40 CFR 264.16(c) and {d){3)l 

All personnel involved in hazardous waste management will meet at least annually for review 

and update of this training program. This session will discuss the following subjects: 

1. All hazardous wastes currently being handled at the facility, noting any 

·· changes in waste type, volume, source, characteristics, or location that have 

occurred during the past year. 

2.. The status of storage· and operating conditions and procedures, noting any 

areas where there are problems. Employees participate in developing 

effective solutions. 

3. The requirements contained in the facility'sRCRA Permit, noting any changes 

that have occurred during the past year. Areas where maintenance of 

compliance is a problem are identified and discussed, and effective solutions 

are sought. 

4. Incidents that have occurred in the past year that warranted use of 

contingency plans and/or emergency action. This review focuses on the cause 

of the incident and identification of steps to prevent or to ensure better 

handling of such events in the future. 

Hazardous: waste is always managed, including handling, under the supervision of personnel 

who attend: annual updated training as described above. Although the regulations (6NYCRR 

Part 373-2.2(h)) do not explicitly state that employees who actually handle hazardous wastes 

receive training, SEAD trains these personnel in the above course. These personnel do not 

always-. receive . annual update training in a formal classroom situation. Furthermore, 

personnel receive informal "on-the-job" training. 
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H-lf PERSONNEL TRAINING RECORDS 

Records documenting the job title for each position, job descriptions, names of employees, 

and completed training programs (both introductory and review) are maintained in the 

personnel office of SEAD. These reports are kept for at least three years from the date of 

an individual employee's last working day unless these records accompany the individual when 

he is transferred within the Army. Records for current employees will be maintained until 

facility closure. 

· H-2 IMPLEMENTATIONOFTRAININGPROGRAMS[40CFR264.16(b),(d)(4), 

and (e)] 

All new: personnel will complete this training program within six months of assignment to the 

OB/OD facility or within six months after their date of employment, whichever is later. No 

employee hired or assigned to work at this facility will work unsupervised prior to completion 

of the training program. 

To implement training requirements specified in 40 CFR Part 264, a person trained in 

hazardous waste management procedures has been identified (see Section H-ld). The 

Environmental Engineering section of SEAD is responsible for development of all training 

material and recordkeeping. The following records will be maintained at the office: 

1. Job title and employee name for all hazardous waste management positions. 

2. A written job description for each position. 

3. A written description of the introductory and continuing training given to 

each person employed for hazardous waste management activities. 

4. All training. records for employees are kept onsite during the - course of 

employment and for a minimum of three years following termination of 

employment. 

All emergency response personnel requiring protective equipment are formally trained. All 

personnel on Seneca Army Depot who handle hazardous materials are trained for hazard 

recognition under the OSHA Hazard Communications Rule. 
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Hazardous waste is always managed, including handling, under the supervision of personnel 

who attend annual update training, as described above. In addition, all personnel will receive 

an 8 hour Hazardous Waste Refresher course pursuant to 40 CFR 264. 

H-3 PERSONNEL PROTECTIVEEQUIPMENT 

Guest speakers -at the Defense Hazardous Materials Handling Course include representatives 

from the Safety Office and Industrial Hygiene, who speak about their respective areas 

regarding hazardous materials and personnel protective equipment. 

Personnel requiring respiratory protection are fitted in accordance with 29 CFR 1910.1001, 

Appendix C, Quantitative Fit Testing. Briefly, this procedure involves the following: allow 

the employee to select the most comfortable respirator (from 3 brands, 3 sizes). Visually 

inspect for obvious leaks, if none, the employee is to enter a test chamber which contains 

com oil mist. The employee is then instructed to go through a series of exercises to 

determine if the seal keeps its integrity. During the exercise, the com oil concentration inside 

the respirator is measured and recorded, and compared to the measured concentration in the 

chamber. A fit factor is then determined to establish proper fitting. If it is not acceptable, 

the entire process is repeated. 

H-4 FIRE TRAINING 

All personnel at Seneca Army Depot are required to attend an annual fire training briefing, 

which describes and demonstrated techniques and methods for fighting minor fires. This 

includes uses of, how to use, (and on what types of fires) various extinguishers (A, B, C) are 

used. Seneca's firemen are attending the following formal training: 

1. Course Name: Fire Protection Specialist (Army 51M10) 

Sponsor: USAF Training Command, Chanute AFB, IL 

Description: 31-day course designed to teach Firefighting and Fire Protection 

Operations in connection with aircraft, structural and material fires and in other 
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emergencies. Fire Protection Fundaments; Base and Mission Fire Protection; Operator 

Prevention Maintenance of Firefighting Vehicles and Equipment; Duties of Crew Members 

on Pumper Trucks; and Firefighting Vehicles in Practical Exercises. 

2. Course Name: Fire, Radiation and Explosive Hazards Course 

Sponsor:_ Savanna Army Depot, Savanna, IL 

Description: 4-day course designed to provide training to firefighting personnel. 

Information is specific in terms of procedures in the use of radiation protection 

equipment, decontamination, and explosive safety procedures. 

3. Course Name: Emergency Control of Hazardous Materials Incidents I 

Source: New York State Fire Academy, Montour Falls, NY 

Description: This 8-hour course, given in the field , provides information and 

awareness information to students which permit them to make reasonable judgements 

of hazardous materials situations. Topics include: Kinds of Hazards, Classification 

of Hazardous Materials, Kinds and Types of Vehicles and Developing a Local Master 

Plan for Implementation in case of a Hazardous Materials Incident. 

4. Course Name: Emergency Control of Hazardous Materials Incidents II 

Source: New York State Fire Academy, Montour Falls, NY 

Description: This 24-hour course provides training in emergency response recovery 

following accidents involving hazardous materials. Designed to met the criteria 

established in Section 156-1 of the executive law. Course includes: Hands-on training 

in Leak and Spill Control Methods, Protective Clothing and Breathing Apparatus, 

Detection Equipment, Decontamination Procedures, Neutralization, Application of 

Foams, and Pickup and Disposal Methods. Classroom sessions focus on chemical and 

biological properties of various classes of chemicals, hazard assessment and decision 

making with emphasis on public safety. Students participate in workshop and practical 

exercises designed to improve their ability to make sound decisions based on the 

results of chemical tests and other observations. 
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Sponsor: New York State Fire Academy, Montour Falls, NY 

Description: This 12-hour course is designed to provide basic information on the safe 
handling of pesticide fire or spill incidents from product release to cleanup operations. 

Topics include: Recognition and identification of pesticides; exposure hazards to 

people, property and the environment; information resources; pre-planning; first aid; 

spill control and firefighting strategies and tactics. 
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CLOSURE, POST-CLOSURE, FINANCIAL REQUIRE1\1ENTS 

The information in this section is submitted in accordance with the regulatory requirements of 

40 CFR 270.14(b)(l3)-(16) which apply to general closure requirements of a Part B permit. 

Additional regulatory requirements addressed in this section include 40 CFR 264.10,Subpart G, 

and 40 CFR 264.140, Subpart H. Subpart G describes requirements pertaining to closure and 

post closure and Subpart H refers to requirements pertaining to financial requirements. 

I-1 CWSURE PLAN 

Closure plans for a Part B permit for miscellaneous units are not specifically described in 40 CFR 

264.600 through 264.603. However, under 264.601, Environmental Performance Standards for 

Subpart X, the regulations state that other provisions of 40 CFR 264 should be applied as 

appropriate. Specifically, the regulations state: 

"Permit terms and provisions shall include those requirements of Subparts I through O of this 

part, part 270, and part 146 that are appropriate for the miscellaneous unit being permitted". 

The Subpart X regulations are intended to apply to a wide diversity of operable units and all 

aspects, such as closure, cannot be adequately addressed for each unique case. Consequently, the 

~irsc step in developing a closure plan is to determine what type of unit is analogous to the 

miscellaneous unit in question. After this determination, a closure plan can be prepared for the 

miscellaneous unit following the requirements of the unit considered to be most appropriate. 

Closure plans will be prepared separately for both the OB and OD treatment units. Currently, 

open burning of munitions is performed in aboveground steel trays which has been secured to a 

64' x 42' x 0.5' reinforced concrete slab. Since the OB grounds is an NPL site, previous activities 

associated with open burning of munitions on the ground surface will be addressed under 

CERCLA including closure and posi:closure ··monitoring. Accordingly, the closure plan for 

current activities associated with the open burning of munitions in the trays will only involve the 

steel trays, not the surrounding area. Further, since this engineered structure is exempt from 

groundwater monitoring under Subpart F, 40 CFR 264.90(b), no groundwater monitoring will be 

performed during closure and post-closure. Closure of the steel trays will be in accordance with 
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the closure regulations for containers described in Subpart I, 40 CFR 264.178. Providing the trays 

can be decontaminated, the closure plan for the burning trays will aim for clean closure. 

Closure of the open detonation mound and surrounding area will be in accordance with the 

closure requirements for waste piles described in Subpart L, 40 CFR 264.258. Providing that all 

waste residues can be removed or decontaminated from the facility, the closure plan will achieve 

clean closure. However, in the event that this is not feasible, the closure plan will perform 

closure in accordance with the requirements that apply to a landfill. In this case, the regulations 

that will apply will be 40 CFR 264.310, which describes requirements for closure and post closure 

care for landfills. 

The approach discussed in the following sections allows for clean closure of both the Open 

Burning Tray and the Open Detonation Area. In the event that the Open Detonation Area, 

which is considered by EPA to be a Solid Waste Management Unit (SWMU), cannot be clean 

closed it will be closed as a landfill. 

I-la CLOSURE PERFORMANCE STANDARDS (40 CFR 270.14(b)(13)l 

In order to clean close, a facility must remove hazardous waste and constituents to certain 

required levels. There are two steps in determining this performance standard 1) Determination 

of the Closure Performance Standard Parameters (CPSP), i.e., the hazardous constituents of 

concern at the site and 2) Determination of the appropriate levels for each CPSP. The procedure 

for each of these is described below: 

1. Closure Performance Standard Parameters (CPSP) 

Because the Waste Pile and Burning Tray has received characteristic reactive wastes, i.e., 

explosives, the residues which remain will be tested for this characteristic. In addition, the process 

of open burning and open detonation may produce a residue which may be characteristic by 

_ _ . -· _ tqxi~ity, ___ ._Thj~_mukes . testing _ of the ... res!c!'!es- fo_L -t9xicity __ using the Toxicity Characteristic 
Leaching Procedure (TCLP). This will be performed to assure the wastes will be handled 

properly. If the waste residues are still considered hazardous by characteristic then these wastes 

will be disposed of as hazardous wastes. However, if the wastes are found to be non-hazardous 

then testing will also include additional hazardous constituents which may be of concern. This 
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will be similar to the constituents which are tested as part of the groundwater monitoring 

program. 

2. Closure Performance Standard Levels {CPSL) 

Since the waste pile and the burning trays may contain residues which may be a hazardous 

constituent of concern, the appropriate performance standard levels for these parameters will be 

background or the Agency approved health based standards, whichever is less stringent. 

Background and detonation area concentrations will be compared using an appropriate statistical 

procedure contained in applicable regulations or approved by NYSDEC/EPA. 

Once performance standards have been established, the underlying soils and adjacent background 

soils will be sampled and analyzed according to accepted protocols. The underlying soils will be 

tested for the CPSP. Background soils will be tested for all CPSP except TCLP parameters and 

pH, since standards are already set or these parameters and will affect the method of disposal. 

If the open burning tray and the open detonation area soils meet the performance standard, no 

further action will be taken. If the soils or tray is determined to be hazardous, the soils or tray 

will be removed and properly disposed of as a hazardous waste. 

If the soils of the open detonation area are not hazardous wastes but do not meet the 

performance standard, a more extensive soil sampling program will be implemented. Based on 

the results of that program SEAD will evaluate whether soil remediation will be performed to 

attain a "clean" closure, or whether the open detonation area will be closed as a landfill or 

whether another option will be pursued. Examples of soil remediation technologies which may 

be appropriate are: capping, in situ containment and solidification, removal/extraction/treatment 

and complete removal/off-site disposal. The burning tray will be "clean closed", and the area will 

not be subject to additional soil testing since the area surrounding the tray will be decontaminated 

under CERCLA. 

Groundwater adjacent to the open detonation area is currently sampled and analyzed according 

to the 40 CFR 265 Subpart F regulations. If the Subpart F groundwater program determines that 

the open detonation process is not impacting the groundwater, then the clean closure option· is 

available subject to the soil performance standards. 
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If groundwater does not meet the performance standard, SEAD will evaluate whether 

groundwater remediation will be performed to attain a "clean" closure, or whether the area will 

be closed as a landfill, or whether another appropriate option will be pursued. Examples of 

groundwater remediation technologies which may be appropriate are: in situ treatment, or 

extraction and treatment. For purposes of the removal or treatment of contaminated 

groundwater, background or Agency approved health-based standards for SEAD, whichever is less 

stringent, will constitute the closure performance standard. 

If groundwater and soil meet the performance standard, the open detonation area will be certified 

for "clean" closure and will no longer be subject to the post-closure requirements of 40 CFR 265. 

If the basin is closed as a landfill, the Post-Closure Plan presented in Section 1-2 will be 

implemented .. 

SEAD understands that the direction of the closure project, the remedial action evaluations, and 

the ultimate closure type implemented are subject to review and approval by EPA/NYSDEC. 

This closure plan will meet all regulatory criteria by calling for removal of all sources of potential 

contamination which will eliminate the possibility of future contamination of groundwater, surface 

water or the atmosphere. This will fully protect human health and the environment from the 

effects of the· hazardous. constituents. All work performed during the closure will be in 

accordance with all relevant OSHA guidelines to protect the health of workers at the facility. 

Until final closure is completed and certified in accordance with 40 CFR 264.115, a written· copy 

of the approved plan and all approved revisions will be furnished to either the Director of the 

USEPA or a properly designated representative of the NYSDEC. 

I-lb PARTIAL CWSURE AND FINAL CWSURE ACTIVITIES 

Closui:e will consist of removal of contaminated soils surrounding the open detonation areas, 

removal and disposal of the waste inventory and cleaning of the burning trays. The open burning 

and open detonation areas will be closed simultaneously. Therefore, there will be no partial 

closure. 
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The waste inventory will be removed from each tray. Then the tray(s) will be washed and rinsed 

until the metal is decontaminated. Testing will be performed to assure that the metal is 

decontaminated. The first volume of sludge/rinse water generated during decontamination of the 

burning tray(s) will be expected to have a high organic content. This material will be assumed 

to be a hazardous waste. The material will be removed by a vacuum truck and sent to a properly 

permitted hazardous waste treatment facility. 

The subsequent rinse water generated during the decontamination of the burning tray(s) is 

expected to contain only trace contaminants of organic material. This material will be sampled 

and analyzed to determine if decontamination is complete. These analysis can also be used to 

determine if the rinse water is a hazardous waste. If it is not a hazardous waste, the rinse water 

will be removed and sent to the base water treatment plant. If it is a hazardous waste, the water 

will be treated/handled in an appropriate manner. That decision must be deferred until that time. 

If the plant cannot be used, the water will be sent to a properly permitted hazardous waste 

treatment plant. 

After the tray(s) are decontaminated, the closure equipment used to remove hazardous waste and 

to decontaminate the facility will be decontaminated. All hazardous waste will be disposed of at 

properly permitted disposal facilities. 

MAXIMUM WASTE INVENTORY 

The maximum hazardous waste inventory is assumed to be the maximum planned single day 

treatment since that is the maximum amount of waste ever on site. For this facility, that amount 

is 1,000pounds Net Explosive Weight (NEW) for the open burning of PEPs, a maximum of three 

times a day for a total of 13,000 pounds. For the open detonation of high explosives, the 

maximum NEW is 100 pounds per detonation at ten detonation pits, two times a day for a total 

of 2,000pounds NEW. Therefore a total maximum waste inventory would be 15,000pounds NEW 

per day at this facility . 

If clean closure is appropriate, the soils at the open detonation ground will be removed and 

disposed of off-site. All soils which need to be excavated at the open detonation area will be 

handled as hazardous waste. The excavated, contaminated soil will be sampled and analyzed to 

determine if the material meets the treatment standards for land disposal established per 40 CFR 

268, Subpart D. If off-site land disposal is acceptable the material will be trucked to a properly 
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permitted hazardous waste disposal facility. If this cannot be done the soils may need to be 

treated to achieve the acceptable treatment standards prior to off-site disposal. 

I-ld SCHEDULE FOR CLOSURE 

The regulations under 40 CFR Subpart G require closure to commence within ninety (90) days 

of approval of the plan and to be completed within one hundred eighty (180) days of approval 

unless an extension is approved. Because military appropriations are lengthy and deliberate, an 

extension is being requested for the closure initiation to begin within one hundred fifty (150) days 

of approval and for closure to be completed within two hundred forty (240) days after approvals 

(Section 1-1). 

I-lf INVENTORY DISPOSAL, REMOVAL OR DECONTAMINATION OF 

EQUIPMENT 

1. Procedure for Cleaning Eguipment and Removing Contaminated Soils 

The final inventory of containerized ash will be handled in accordance with appropriate SEAD 

SOP's. Each tray will be inspected for any remaining ash. If ash remains, trained employees 

wearing rubber gloves, rubber boots, protective coveralls and appropriate breathing apparatus will 

remove such material with shovels and brushes. This material will be containerized and disposed 

of using normal ash handling procedures. The tray(s) will then be inspected to verify that they 

are ready for decontamination. 

The tray(s) will be washed with water by trained employees wearing rubber boots and gloves and 

protective apron. The rinse water will be collected in appropriate drums. When the rinse is 

completed, the rinse water will be sampled and analyzed to determine if decontamination is 

complete. The drums of rinse water will be transferred to a truck and properly disposed of. If 

the analyses show that decontamination is not complete, the procedure will be repeated until the 

tray(s) are decontaminated. The analytical procedure which will be utilized to determine the 

effectiveness of the decontamination procedures will incorporate both field techniques and 

laboratory techniques. This will allow a field determination for decontamination. Providing the 

field screening techniques does not indicate the presence of gross contamination, a confirmatory 

sample will be submitted to the laboratory which will be analyzed using more rigorous techniques. 
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1. Special Report 90-38; Development of a Simplified Field Method for the determination 

of TNT in soil; November 1990. 

2. Special Report 91-7; Development of a Field Screening Method for RDX in soil; June 

1991. 

3. Method 9050, Specific Conductivity. 

The laboratory methods will include: 

1. Method · 8330; Nitroaromatics and Nitramines by High Performance Liquid 

Chromatography (HPLC). 

2. 

2. 

Method 6010; Inductively Coupled Plasma-Atomic Emission Specticoscopy for As, Ba, Cd, 

Cr, Pb, Hg and Sb. 

Methods for Sampling and Testing Soils Surrounding the OD Grounds 

All sampling and analysis will be done in accordance with the procedures in the USEPA 

publication SW-846, Test Methods for Evaluating Solid Waste, Third Edition and Method 8330 

for explosives. Soil sampling will be conducted using remote sampling techniques. The presence 

of reactive material will be determined by the use of the Detonation, Deflagration and Transition 

Test or the Gap test, both established by the U.S. Bureau of Mines. Soil samples will be analyzed 

for metals using Method 6010, and for explosives using Method 8330. 

Concurrent to the tray cleaning activities, the soil at the open detonation areas will be sampled 

and analyzed. to determine the existence of contaminated soil. Four soil samples, twenty feet 

apart, will be taken. At each sample location, a six-inch sample will be cored from the first foot 

of soil. 

3. Criteria for Determining the Extent of Contamination 

The process of determining the extent of metals (arsenic, antimony, barium, cadmium, chromium, 

lead, and mercury) contamination in soil will consist of comparing each analysis result with respect 

to a quantified reference. The set of samples which will be used for comparison will consist of 
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three soil samples representing known uncontaminated background conditions and a fourth 

sample being evaluated for contamination. The arithmetic mean of the test analysis for the 

background samples will be compared to the test analysis for the sample in question. If the 

analysis for the sample in question is less than five times the mean of the background analyses, 

the materials in questions will be considered clean. 

At each sample location which is a source of contamination an area extending a minimum of ten 

feet beyond the sampling point will be excavated a minimum depth of one foot. The excavated 

soil will be transported off site for disposal as a hazardous waste. Following excavation of the 

contaminated soil, the excavated area will be randomly sampled at three locations to a depth of. 

six inches. These samples will be analyzed for the contaminants found in the analyses of the 

composite sample. 

If the remaining soil in the excavation area is shown to be clean, no further excavation will be 

required. If not, the excavation and analytical procedure will be repeated until clean soil is 

reached or until the owner determines that clean closure cannot be achieved. After all 

contaminated soil has been excavated, the excavated areas will be backfilled with clean soil. 

4. Other Activities 

No need for ground water monitoring or leachate collection is anticipated at this location during 

closure. The existing run-on control and run-off control is sufficient. 

1-2 POST-CLOSURE PLAN {40 CFR 270.14{b}{13} 

If a unit(s) cannot be fully decontaminated as a result of closure activities, any such unit(s) will 

be closed as a landfill. Such a disposal unit will be fully covered with soil material having a 

permeability less than. or equal to the permeability of the natural subsoils present beneath the unit 

to minimize the migration of liquids through the closed unit. The cover will be vegetated and 

- contoured to promote drainage and to prevent erosi0n.---+he-cover material will be of sufficient 

thickness and elasticity to accommodate settling and subsidence. 

Any OB/OD unit closed-as a landfill , will also have a run-on control system (i.e., a dike) installed 

to prevent flow onto the closed unit during peak discharge from at least a 25-year 24-hour 

duration storm. 

April 17, 1992 
Revision: B 
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Submittal: Ftnal 

A run-off management system will be installed to collect and control at least the water volume 

resulting from a 25-year 24-hour duration storm. 

If it is determined that all hazardous waste or hazardous waste constituents cannot be removed 

from a given unit during closure, monitoring wells will be installed around the applicable OB/OD 

unit according to EPA's RCRA Groundwater Monitoring Technical Enforcement Guidance 

Document (OSWER - 9950.1; September 1986). The wells will be screened to intercept the 

upper 10 feet of the uppermost saturated zone, accounting for seasonal fluctuations in 

groundwater elevations. These wells will be sampled for hazardous constituents quarterly for a 

least one year to determine the extent of contamination and to determine if further monitoring 

is warranted. 

During the facility post-closure care period the facility contact will be; 

1-3 

Mr. Randall W. Battaglia 

Environmental Coordinator 

Directorate of Engineering and Housing 

Seneca Army Depot 

Romulus, NY 14541 

(607) 869-1450 

NOTICES REQUIRED FOR DISPOSAL FACILITIES[40 CFR 270.13(b)(13)] 

Open burning and open detonation is considered to be treatment and not disposal. Therefore, 

the requirements do not apply. 

1-4 CLOSURE COST ESTIMATES [40 CFR 270.14(b)(IS)J 

The Federal Government is exempt from Financial Requirements. 

1-5 FINANCIAL ASSURANCE MECHANISM FOR CLOSURE [40 CRF 

270.14(b)(17)] 

The Federal Government is exempt from Financial Requirements. 

September 30, 1992 
Revision: C 

• 

Page 1-9 
V:\Envir'Seneca\SubpartX September 30, 1992 



Seneca Anny Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBPARTX 
Submittal: Final 

1-6 POST-CLOSURE COST ESTIMATE[40 CFR 270.14(b)(16)] 

The Federal Government is exempt from Financial Requirements. 

1-7 FINANCIAL ASSURANCE MECHANISM FOR POST-CLOSURE [40 CFR 

270.14(b)(18)] 

The Federal Government is exempt from Financial Requirements. 

1-8 LIABILITY REQUIREMENTS [40 CFR 270.14(b)(l7)] 

The Federal Government is exempt from Financial Requirements. 

1-9 STATE FINANCIAL MECHANISM [40 CFR 270.14(b)(l8)] 

The Federal Government is exempt from Financial Requirements. 

September 30, 1992 
Revision: C 
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SECTION J 

Document: SEADPARTB2 
Submittal: Final 

CORRECTIVE ACTION FOR SOLID WASTE 

MANAGEl\fENTUNITS [40 CFR 264.100 and 264.101] 

In a draft agreement between EPA Region II and NYSDEC the Army is required to identify 

and classify all solid waste management units (SWMU's) at SEAD, in accordance with the EPA 

guidance document for performing a RCRA Facility Assessment (RFA: EPA 1986). The 

SWMU Classification Study has been completed and submitted to NYSDEC (ERCE, 1991). 

Sixty-nine SWMU's have been identified in it and are listed on Table J-1. A brief description 

of each SWMU is presented in Appendix 7, and includes the following elements: 

1. Unit Name 

2. Unit Characteristics 

• unit type 

• dimensions 

• dates of usage 

• operating practices 

• present condition & status 

3. Waste Characteristics 

• wastes disposed 

• physical and chemical characteristics 

• migration and dispersal characteristics 

• toxicological characteristics 

4. Migration Pathways 

5. Evidence of Release 

6. Exposure Potential 

7. Recommendations for Sampling 

8. References 

9. Comments 

Of the 69 SWMU's initially identified, 11 have been selected by the U.S. Army Corps of 

Engineers (Huntsville) and SEAD for further investigation (SEAD-4, 8, 11, 13, 16, 17, 24, 25, 

September 30, 1992 
Revision: C 
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45 and 57). The OD area (SEAD-45) is part of the continuing RCRA Corrective Action 

Program involving SWMU's at SEAD. The OB area is currently being investigated under the 

CERCLA Remedial Investigation/Feasibility Study (RI/FS) process. 

Most of EPA's August 7, 1991 comments on the previous Part B permit submitted are 

addressed in this section. However, the following information remains outstanding and will be 

obtained during the on-going RCRA Corrective Action Program. 

• Quantity of waste managed at the SWMU 

• Volume of release 

• Nature of release 

• Further media sampling data 

Table J-1 has been modified to reflect the expected completion dates for the Site Investigation 

Reports and for the negotiation of the final ROD for the appropriate SWMU's. The status 

of the investigation program to implement for many of these SWMU's is still under 

negotiations so these have been listed as TBD, To Be Determined. 

A SWMU location map is presented in Appendix 1. More extensive information is available 

in the RFA report (ERCE, 1991), such as engineering drawings (if available), photos of each 

SWMU and some groundwater and soil sampling data. 

No state, local, or federal enforcement actions have occurred at SEAD in relation to 

environmental matters. SEAD has initiated a RCRA Corrective Action Program at the site 

pursuant to an interagency agreement between EPA and NYSCEC. 

Citizen complaints have been made at SEAD in relation to open detonation of ordnance. The 

frequency of such complaints is 1 to 2 annually. No other complaints have been made. 

September 30, 1992 
Revision: C 
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Unit Number 

SEAD- 1 

SEAD- 2 

SEAD- 3 

SEAD- 4 

SEAD- 5 

SEAD- 6 

SEAD- 7 

SEAD- 8 

SEAD- 9 

SEAD-10 

SEAD-11 

SEAD-12 

SEAD-13 

SEAD-14 

SEAD-15 

SEAD-16 

SEAD-17 

SEAD-18 

SEAD-19 

SEAD-20 

SEAD-21 

SEAD-22 

(a) Final ROD 
TBD - To be determined 

September 30, Im 
Revision: C 

TABLEJ-1 

SOLID WASTE MANAGEMENT UNITS 
SENECA ARMYDEPOT 
ROMULUS, NEW YORK 

Unit Name 

Building 307 - Hazardous Waste Container Storage 
Facility 

Building 301 - PCB Transformer Storage Facility 

Incinerator Cooling Water Pond 

Munitions Washout Facility Leach Field 

Sewage Sludge Waste Piles 

Abandoned Ash Landfill 

Shale Pit 

Non-Combustible Fill Area 

Old Scrap Wood Site 

Present Scrap Wood Site 

Old Construction Debris Landfill 

Radioactive Waste Burial Sites 
Location A:. Northeast of Building 813 
Location B: North of Building 804 

IRFNA Dispooal Site 

Refuse Burning Pits (2 units) 

Building 2207 - Abandoned Solid Waste Incinerator 

Building S-311 - Abandoned Deactivation Furnace 

Building 367 - Existing Deactivation Furnace 

Building 709 - Classified Document Incinerator 

Building 801 - Classified Document Incinerator 

Sewage Treatment Plant No. 4 

Sewage Treatment Plant No. 715 

Sewage Treatment Plant No. 314 

FINAL SI REPORT 
APPROVED 

TBD 

IDB 

8 June 94 (a) 

23 June 94 

23 June 95 

8 June 94 (a) 

TBD 

8 June 94 (a) 

TBD 

TBD 

23 June 94 

23 June 95 

23 June 94 

8 June 94 (a) 

8 June 94 (a) 

23 June 94 

23 June 94 

TBD 

TBD 

TBD 

TBD 

TBD 
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UNIT NUMBER 

SEAD-23 

SEAD-24 

SEAD-25 

SEAD-26 

SEAD-27 

SEAD-28 

SEAD-29 

SEAD-30 

SEAD-31 

SEAD-32 

SEAD-33 

SEAD-34 

SEAD-35 

SEAD-36 

SEAD-37 

SEAD-38 

SEAD-39 

SEAD-40 

SEAD-41 

SEAD-42 

SEAD-43 

SEAD-44 

(a) Final ROD 
TBD - To be determined 

September 30, I9'J2 
Revision: C 

TABLEJ-1 
(Continued) 

UNIT NAME 

OPEN BURNING AREA 

Abandoned Powder Burning Pit 

Fire Training and Demonstration Pad 

Fire Training Pit 

Building 360 Steam Cleaning Waste Tank 

Building 360 - Underground Waste Oil Tanks (2 
units) 

Building 732 - Underground Waste Oil Tank 

Building 118 - Underground Waste Oil Tank 

Building 117 - Underground Waste Oil Tank 

Building 718 - Underground Waste Oil Tanks (2 
units) 

Building 121 - Underground Waste Oil Tank 

Building 319 - Underground Waste Oil Tanks (2 
units) 

Building 718 - Waste Oil-Burning Boilers (3 units) 

Building 121 - Waste Oil-Burning Boilers (2 units) 

Building 319 - Waste Oil-Burning Boilers (2 units) 

Building 2079 - Boiler Plant Blowdown Leach Pit 

Building 121 - Boiler Plant Blowdown Leach Pit 

Building 319 - Boiler Plant Blowdown Leach Pit 

Building 718 - Boiler Plant Blowdown Leach Pit 

Building 106 - Preventive Medicine Laboratory 

Building 606 - Old Missile Propellant Test 
Laboratory (Refer to SEAD-56) 

Quality Assurance Test Laboratory 
Location A:. West of Building 616 
Location B: Brady Road 

FINAL SI REPORT 
APPROVED 

8 June 94 (a) 

23 June 94 

23 June 94 

23 June 94 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

23 June 95 

23 June 95 
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Unit Number 

SEAD-45 

SEAD-46 

SEAD-47 

SEAD-48 

SEAD-49 

SEAD-50 

SEAD-51 

SEAD-52 

SEAD-53 

SEAD-54 

SEAD-55 

SEAD-56 

SEAD-57 

SEAD-58 

SEAD-59 

SEAD~ 

SEAD-61 

SEAD-62 

SEAD-63 

SEAD-64 

a) hnal KUV 
TBD - To be determined 

September 30, im 
Revision: C 

TABLEJ-1 
(Continued) 

Unit Name 

OPEN DETONATION AREA 

Small Arms Range 

Buildings 321 and 806 - Radiation Calibration 
Source Storage 

Pitchblend Storage lglooo 

Building 356 - Columbite Ore Storage 

Tank Farm (refer to SEAD-54) 

Final SI Report 
Approved 

23 June 94 

23 June 95 

TBD 

TBD 

TBD 

23 June 95 

Herbicide Usage - Perimeter of High Security Area TBD 

Buildings 608 and 612 - Ammunition Breakdown TBD 
Area 

Munitions Storage Iglooo TBD 

Asbestos Storage (refer to SEAD-50) TBD 

Building 357 - Tannin Storage TBD 

Building 606 - Herbicide and Pesticide Storage TBD 
(refer to SEAD-43) 

:Explosive Ordnance Disposal Area 23 June 94 

Debris Area near Boooter Station 2131 23 June 95 

Fill Area west of Building 135 23 June 95 

Oil Discharge adjacent to Building 609 23 June 95 

Building 718 - Underground Waste Oil Tank TBD 

Nicotine Sulfate Disposal Area near Buildings 606 23 June 95 
or 612 

Miscellaneous Components Burial Site 

Garbage Disposal Areas 
Location A:. Debris Landfill south of Storage 

Pad 
Location B: Disposal Area south of 

ClaMification Yards 
Location C: Proposed Landfill Site 
Location D: Disposal Area west of Building 

2203 

23 June 95 

23 June 95 
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Unit Number 

SEAD-65 Acid Storage Areas 

TABLEJ-1 
(Continued) 

Unit Name 

SEAD-66 Pesticide Storage near Buildings 5 and 6 

Document: SEADPARTB2 
Submittal: Final 

Final SI Report 
Approved 

TBD 

TBD 

SEAD-67 Dump Site east of Sewage Treatment Plant No. 4 23 June 95 

SEAD-68 

SEAD-69 

(a) Final ROD 
TBD - To be determined 

September 30, im 
Revision: C 

Building S-335 - Old Pest Control Shop 

Building 606 - Disposal Area 

23 June 95 

23 June 95 
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SECTIONL 

Document: SUBPARTX 
Submittal: Draft 

PARTB· CERTIFICATION[40 CFR 270.11] 

Part B applications must be accompanied by certification as specified in 40 CFR 270.ll(d). 
The certification must be signed as specified in 40 CFR 270.ll(a). For a federal facility, the 

certification must be signed by either a principal executive officer or ranking elected official. 

April 17, 1992 
Revision: B., 
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CERTIFICATIONFQRRCRAPARTB PERMIT APPLICATION 
FOR 

Owner Certification 

SENECA ARMY DEPOT 
ROMULUS, NEW YORK 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate· the- information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 

Name: 

Rank or Office/Position: 

Company or Agency: 

April 17, 1992 
Revision: B. 

James B. Cross 

Colonel. U.S. Army 

Seneca Army Depot 

Signature 

Date Signed 
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CERTIFICATION FOR RCRA PART B PERMIT APPLICATION 
FOR 

Owner Certification 

SENECA ARMY DEPOT 
ROMULUS, NEW YORK 

certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the information, 
the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. 
I am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

Name: James B. Cross 

Rank or Office/Position: _______ ....;U...,,..S..a ..... A-"r'""m""'v .... ,'-=c.,.o""'m.:.:.m""'a:.n""'d::.:i:,:.an ... g....;0:,a,ff....,,.ic..,.e:.:.r ____ _ 

Company or Agency: 

September 11, 1992 
Revision: A 

Seneca Army Depot 

.b~ 
/ Signature 

Date Signed 
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SECTIONK 

Document: SEADPARTB2 
Submittal: Preliminary Draft 

OTHER FEDERAL LAWS 

THE ENDANGERED SPECIES ACT 

U.S. Fish and Wildlife Service and the New York State Department of Environmental 

Conservation Natural Heritage Program have indicated that there are no Federal-listed 

endangered or threatened species, designated endangered species, or critical habitats known 

to occur in the SEAD area, although some species may occur as transients. Bald eagles 

ffialiaeetus Leucoc~phalus} nest at the Montezuma National Wildlife Refuge which is 20 

miles northeast of the Seneca Army Depot (Paul Nickerson and Mark Clough, U.S. Fish and 

Wildlife Service, Newton, MA, personal communication, February 4, 1991). This endangered 

species may possibly use Seneca Lake as a feeding area, but would not be found at the SEAD 

or OB/OD facility. Due to the lack of probability of occurrence of Federal-listed endangered 

and threatened species, the Endangered Species Act is not applicable to the issuance of this 

Part B Permit. 

THE WILD AND SCENIC ACT 

Information has been reviewed concerning the applicability of the Wild and Scenic Rivers Act 

to SEAD. Those rivers which have been designated as wild and scenic in accordance with the 

Act are listed in 16 U.S.C. 1271. According to that list and the administering agency, the 

National Park Services, there are no designated wild and scenic rivers located within Seneca 

County (Phil Huffman, National Park Service, Newton, MA, personal communication, April 

2, 1991). Since no Federal wild and scenic rivers occur on or near the SEAD, the Wild and 

Scenic Act is not applicable to the issuance of this Part B Permit. 

April 17, 1992 
Revision: A 
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THE NATIONALIDSTORIC PRESERVATION ACT 

In order to determine if SEAD is in compliance with the National Historic Preservation Act, 

An Archeological Overview and Management Plan for Seneca Army Depot (Envirosphere 

1986) was reviewed. According to this document, four known archeological sites are known 

to exist at SEAD, but none of these occur near the OB/OD grounds. None of the potential 

historic/archeological sites are located within the OB/OD grounds. The closest potential sites 

include former farmsteads, circa 1850, and are located near existing roads approximately 1,000 

feet to the east, 3,000 feet to the south and 1,500 feet to the west of the OB/OD grounds. 

The nearest known archeological sites are located approximately 2.3 miles to the south of the 

OB/OD grounds. There are 231 potential historic archeological sites identified on the SEAD 

based on documentary sources. According to the report, no known historic sites were 

recorded at SEAD. None of these known archeological sites are considered worthy of 

inclusion onto the National Register of Archeological Sites. Since the OB/OD facility has no 

known or potential historic or archeological sites listed in the National Register or other 

listing, the National Historic Preservation Act is not applicable to the issuance of this Part B 

Permit. 

THE WILDERNESS ACT AND NATIONAL WILDLIFEREFUGES 

The U.S. Fish and Wildlife Service, which administers the Wilderness Act and the National 

Wildlife Refuge System, indicated that there are no areas protected by the Wilderness Act in 

the State of New York and that the nearest national wildlife refuge, Montezuma National 

Wildlife Refuge, is located approximately 20 miles to the northeast of the SEAD (Don 

Frickie, U.S. Fish and Wildlife Service, Newton, MA, personal communication, April 5, 1991). 

Since there are no Federal-designated wilderness areas on or near SEAD, the Wilderness Act 

is not applicable to the issuance of this Part B Permit. 

COASTALZONE MANAGEMENT ACT 

SEAD does not occur in a designated coastal zone area, so the Coastal Zone Management 

Act is not applicable to the issuance of the Part B Permit. 

April 17, 1992 
Revision: A 
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CLEANWATERACT 

Document: SEADPARTB2 
Submittal: Preliminary Draft 

The U.S. Fish and Wildlife Service National Wetlands Inventory map (Geneva South Quad) 

was reviewed and none of the mapped wetlands are within the 90-acre OB/OD area. A 

detailed wetland field survey of the OB/OD facility will be performed during the on-going 

Superfund Remedial Investigation and Feasibility Study (Rl/FS) process. 

There are no permanent streams on the OB/OD grounds, although small intermittent 

drainages occur and connect into Reeder Creek which is located to the northeast and east of 

the OB/OD grounds. 

Section 404 of the Clean Water Act (33 U.S.C.) regulates the discharge of dredged or fill 

materials into U.S. waters including wetlands. Section 401 of the Clean Water Act (33 U.S.C.) 

r ~quires a water quality certification or waiver from a state water pollution control agency to 

Jischarge dredged or fill ·materials. Since no dredge or fill material would be discharged as 

part of OB/OD operations, Sections 401 and 404 of the Clean Water Act are not applicable 

to the issuance of this Part B Permit. 

THE FISH AND WILDLIFE COORDINATION ACT 

Since the proposed RI/FS work at the OB/OD facility does not involve the impoundment, 

diversion, control or modification of any body of water, the Fish and Wildlife Coordination Act 

is not applicable to the issuance of this Part B Permit. 

SAFE DRINKING WATERACT 

Since none of the surface waters nor groundwater at the OB/OD facility or SEAD are used 

as a drinking water supply, the Safe Drinking Water Act is not applicable to the issuance of 

this Part B Permit. 

April 17, 1992 
Revision: A 
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FIGURE B-3 

FIGURE B-4-

FIGURE B-5 

PLATE 1 

FIGURE J-1 

April 17, 1992 
Revision: B 

APPENDIX 1 

MAPPOCKETS 

Area Map 

Detailed Site Map 

Water Supply Well Locations 

Surface Water and Wetland Location 

Solid Waste Management Units 
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APPENDIX2 

Document: SUBPART X 
Submittal: Draft 

CO:MPOSmON OF PROPELLANTS, 

EXPLOSIVES AND PYROTECHNICS 

April 17, 1992 
Revision: B 
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TABLE2-1 

Document: SUBP ARTX 
Submittal: Draft 

COMPOSmON OF PROPELLANT TREATED 
BY OPEN BURNING (OB) 

, rt ::ri::/:qij~_,_,_:@i.:_:_:_:_:_:_:_:_: __ ::_:_:_•_:_,_::_:_:_:_:_::_:_•.•.:_:_;_:_::_:_: 
:-:•:-:-:-:-:-:-:-:-:-:-:-: 

Nitrocellulose 85.0 

Nitroglycerin 

Nitroguanidine 

Dinitrotoluene 10.0 

Dibutylphtbalate- 5.0 

Diethylpbthalate 

Diphenylamine- 1.0• 

Ethyl Centralite 

Barium Nitrate 

Potassium Nitrate 

Lead Carbonate 1.0•--

Potassium Sulfate 

Ttn 

Carbon Black 

Graphite 

Cryolite 

2-Dinitro-
diphenyldiamine 

Lead Stearate 

Triacetin 

Charcoal 

Sulfur 

Notes: *Added basis 
** Added basis when specified 

April 17, 1992 
Revision: B 

77.45 81.95 

1950 · 15.00 

0.60 0.60 

1.40 l.W 

0.30 0.30 

Composition (% by wt.) 

87.0 54.6 52.15 

355 43.00 

10.0 

3.0 

3.0 

1.0 

0.9 0.60 

7.8 

1.0• 

1.2 
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Nitrocellulose 57.75 

Nitroglycerin 40.00 

Nitroguanidine 

Dinitrotoluene 

Dibutylphthalate 

Diethylphthalate 

Diphenylamine 

Ethyl Centralite· 0.75 

Barium Nitrate· 

Potas.5ium Nitrate· 

Lead Carbonate 

Potas.5ium Sulfate· 

Tin 

Carbon Black 

Graphite 

Cryolite 

2-Dinitro-diphenyldiamine 

Lead Stearate 

Triacetin 

Charcoal 

Sulfur 

Notes: *Added basis 

TABLE2-1 
(Cont.) 

98.00 

1.0 

1.0 

Glaze 
0.1 

97.70 

Coating 

0.80 

0.75 

0.75 

** Added· basis when specified 

April 17, 1992 
Revision: B 

Documenc SUBP ARTX 
Submittal: Draft 

Composition (% by wt.) 

57.30 

40.00 

0.20 

1.00 

150 

0.05* 

90.00 20.0 

19.0 

54.7 

8.00 

200 

1.00• 

6.0 

0.3 
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Nitrocellulose 55.50 

Nitroglycerin 27.50 

Nitroguanidine 

Dinitrotoluene 10.50 

Dibutylphthalate-

Diethylphtbalate-

Diphenylamine 

Ethyl Centralite 4.00 

Barium Nitrate 

Potassium Nitrate 

Lead Carbonate· 

Potassium Sulfate 1.50 

Tin 

Carbon Black 0.50 

22.0 

21.5 

54.7 

1.5 

Graphite Glaze 
0.1 

Cryolite 0.3 

2-Dinitro-
diphenyldiamine 

Lead Stearate .505 

Triacetin 

Charcoal 

Sulfur 

Notes: *Added . basis 
** Added basis when specified 

April 17, 1992 
Revision: B 

TABLE2-1 
(Cont.) 

80.00 6125 

10.00 25.00 

.70 

6.00 

0.75 

0.70 

0.30 

Document: SUBPARTX 
Submittal: Draft 

Composition (% by wt.) 

68.70 

25.00 

6.00 

0.30 

28.00 28.00 

22.50 22.50 

47.70 47.00 

1.50 1.50 

1.00 

Glaze 
0.10 

0.30 
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TABLE2-1 
(Cont.) 

Document: SUBP ARTX 
Submittal: Draft 

Composition (% by wt.) 

1!-Jll■.111111 111f■1-. 
: tr::::J:§lj~!~It :iI:::::l 

Nitrocellulose 

Nitroglycerin 

Nitroguanidine 

Dinitrotoluene 

Dibutylphthalate 

DiethylphthalatC' 

Diphenylamine 

Ethyl Centralite 

Barium Nitrate 

Potassium Nitrate 

Lead Carbonate 

Potassium Sulfate 

Tin 

Carbon Black 

Graphite 

Cryolite 

2-Dinitro­
diphenyldiamine 

Lead Stearate 

Triacetin 

Charcoal 

Sulfur 

Notes: * Added basis 

20.00 20.00 

19.00 19.00 

54.70 54.00 

4.50 

1.50 

0.30 

1.50 

** Added basis when specified 

April 17, 1992 
Revision: B 

90.00 57.50 

30.00 

9.00 4.50 

8.00 

1.50 
1.00• 

0.02• 

0.50 

58.00 

22.50 

2.50 

8.00 

0.50 

8.50 

67.25 

0.25 

6.00 

0.75 

0.70 74.00 

0.30 

15.60 

10.40 

Page 2-S 
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Seneca Anny Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBPART X 
Submittal: Draft 

TABLE2-2 

CHEMICAL FORMULA OF EXPLOSIVES TREATED 
BY OPEN DETONATION (OD) 

~f~!~~J•~~~~~!!it~~~~·~ 
Lead Azide 

Mercury Fulminate 

Diazodinitrophenol (DDNP) 

Lead Styphnate 

Tetracene 

Potassium Dinitrobenaofuroxane (KDNBF) 

Lead Monomitroresorcinate (LMNR) 

Lead Thiocyanate (fuel) 

Antimony Sulfide (fuel) 

Calcium Silicate (fuel) 

Potassium Chlorate (oxidizer) 

Ammonium Perchlorate (oxidizer) 

Barium Nitrate 

April 17, 1992 
Revision: B 

NJ>b (71 % PB) D003, D008 

CzHgN202 (7.05115 Kg) D003, D009 

CJi2N4Os D003 

CJiN3O8Pb (44.2% Pb) D003, D008 

C1sH12 D003 

CJi2N4OJ{ D003 

CJi3NO2Pb (57.5% Pb) D003, D008 

Pb(SCN)2 (64% Pb) D008 

Sb2Ss D003 

CaSi03 D003, D001 

KC1O3 D003 

NH4Cl04 D003 

Ba(N03 )2 D003, D005 

Page 2-6 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

TABLE2-2 
(Cont.) 

Document: SUBPART X 
Submittal: Draft 

;;~11:!:&T=:~~~=~!;E:;i::~~~!E! 
(Aliphatic Nitrate &ters) 

1,2,4-Butanetriol Trinitrate (BTN) 0003 

Diethyleneglycol Dinitrate (DEGN) 0003 

Nitroglycerine (NG) 0003 

Nitrostarch (NS) D003 

Pentaerythritol Tetranitrate (PETN) 0003 

Trimethylene Glycoldinitrate (TEGN) 0003 

1, 1, 1-Trimethylolethane Trinitrate . (TMETN) D003 

Nitrocellulose (NC) D003 

(Nitramines) 

Cyclotetramethylenete-Tranitramine (HMX) 0003 

Cyclotrimethylene-Trinitramine (RDX) C3H6N60 6 0003 

Ethylenediamine Dinitrate (EDON: Haleite) CiH~40 4 0003 

D003 

2, 4,6-Trinitrophenyl-Methylnitramine C7H5N50 8 D003 

April 17, 1992 Page 2-7 
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Seneca Army Depot, Romulus, New Yorlc 
RCRA Part B Permit Application 

(Nitroaromatics) 

TABLE2-2 
(Cont.) 

Document: SUBPART X 
Submittal: Draft 

Ammonium Pictrate (Explosive D) CJi3N30 7H3N D003 

l ,3-Diamino-2,4,6-Trinitrobenzene (DA TB) CJi4N60 6 D003 

2,2'4,4'6,6'-Hexanitroazobenzene (HNAB) C12N80 12 D003 

D003 

l,3,5-Triamino-2,4,6-Trinitrobenzene (TATB) CJi~60 6 ·0003 

2,4,6-Trinitroluene (TNT) C7H5N30 6 D003 

Ammonium Nitrate HN4N03 D003 

Plastic Bonded Explosive (PBX) 

Explosives (see above) and polymer binder, plasticizer, and fuel (aluminum or iron) 

(Pyrotechnics) 

Combination of: 
Oxidizer - oxygen or fluorine 
Fuel - powdered aluminum or magnesium 
Binding Agents - resins, waxes, plastics, oils, retardants, waterproofing, color intensifier 

April 17, 1992 
Revision: B 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

TABLE 2-2 
(Cont.) 

Document: SUBPART X 
Submittal: Draft 

•••••111111111111111?••11 
Black Powder 

Composition B 

Photoflash 

Composition c4· 

TP A Incendiary 

Amatol 

Composition A3 

Explosive A4 

HBX-1.3 & 6 

Octol 

April 17, 1992 
Revision: 8 

Potassium Nitrate 74.0 
Charcoal 15.6 
Sulfur 10.4 

60/40 Cyclotol 
RDX 60 
TNT 39 
WAX 17 

Laminae 96.8 
Lupersol, DDM 3.0 
Iron Oxide .2· 

RDX 91.0 
Polyisobutylene 2.1 
Motor Oil 1.6 
Di-(2-Ethylhexyl) Sebacate 5.3 

Triethylaluminum ? 

Ammonium Nitrate ? 
TNT ? 

RDX 91 
WAX 9 

RDX 97 
WAX 3 

RDX 39.6 
TNT 37.8 
Aluminum 17.1 
Densitizer Comp D2 5.0 
CACL .5 

HMX 75 
TNT 25 

Page 2-9 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

TABLE2-2 
(Cont.) 

Document: SUBPART X 
Submittal: Draft 

::M1111ll■lllll11tli:iil■lllltllt11tl 
PBX RDX ? 

Polystyrene ? 
Dioclylphthalate ? 

Pentolite PETN 50 
TNT 50 

Picratol Explosive D 52 
TNT 48 

Tetrytol Tetryl ? 
TNT ? 

Torpex RDX 42 
TNT 40 
Aluminum 18 

Tritonal Aluminum ? 
TNT ? 

. Military Dynamite - Medium Velocity RDX 75 
TNT 15 
Starch 5 
SAE No. 10 Oil 4 
Pol ysobutylene 1 

Military Dynamite - Low Velocity RDX/dye* 17.5 
TNT 67.8 
Tripentaery-Thritol 8.6 
Binder** 4.1 
Celluloseacetate 2.0 

Notes: * The dye is 1 - methylamino-anthraquinone (1-MA) used in the amount of .5% of 
the RDX mixture 

** The binder is vistac No. 1 consisting of polybutene and diotyseabacate 

April 17, 1992 
Revision: B 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Documcnc SUBPART X 
Submittal: Draft 

April 17, 1992 
Revision: B 

APPENDIX3 

U.S. BUREAU OF MINES GAP TEST 

U.S. BUREAU OF MINES DEFLAGRATION, 
DETONATION AND TRANSffiONTEST 

Page: 3-1 
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DESCRIPTION OF TEST METHODS 

1) U.S. GAP TEST 

The apparatus for the US Gap Test, Bureau of Mines reactivity 
test, is illustrated in Figure 1. The test is contained in a 
cylinder consisting of a 16-inch (40.6-cm) length of 1 1/2-inch 
schedule 80 black seamless steel pipe. A mild steel witness 
plate 6-inches (15.24 cm) square and 0.125-inch (0.32 cm) thick 
is mounted at the upper end of the sample tubing and separated 
from it by spacers 0.062-inch (0.16 cm) thick. The bottom of the 
cylinder is closed with two layers of 0.003-inch (0.008 cm) thick 
polyethylene sheet held in place with gum rubber bands and 
polyvinyl chloride electrical insulation tape. There is no 
other gap between the pentolite booster and the test sample as 
used in this test. A continuous velocity of detonation probe 
make of thin aluminum tube with an axial resistance of 7.62 
ohms/inches (3 . 0 ohms/cm) is mounted on the wall of the sample 
tubing. The outer tubing of the probe is crimped against the 
inner wire at the lower end forming a resistor. When this 
assembly is inserted in a medium which transmits a shock wave, 
the outer wall crushes against the inner wire, as the wave moves 
up the tubing shortening the· ·effective length and changing the 
resistance. If a constant current (usually 0.06 amperes) is make 
to flow between the outer and inner conductors, the v oltage 
between them is proportional to the effective length and c on be 
recorded as a function of the time using an oscilloscope. The 
slope of the oscilloscope trace is thus proportional to the 
velocity of the shock wave. 

The sample is loaded to the top of the steel tube. Solid samples 
are loaded to the density attained by tapping the cylind5r until 
further settling becomes imperceptible. The sample at 20 C ± 3 
o C is subjected to the shock wave generated by the detonation of 
a pentolite (50/50 PETN/TNT) pellet, 2 inches (5.08 cm) in 
diameter and 2-inches (5.08 cm) thick having a density of 1.6 ± 
0.05 g/cc. The pentolite pellet is butted against the bottom of 
the test sample and initiated with a No. 8 strength detonator. 
The detonator is held in place by a cork detonator holder. 

The criteria for propagation are: 

1. A stable propagation velocity greater than 4,900 ft/sec 
(1.5 Jan/sec) is observed. 

2. A hole is punched through the witness plate. 
3. The sample tube is fragmented along its entire length. 

The overall test results are considered positive is any two of 
the three criteria are met. 



WITNESS PLATE 

RATE PROBE 

STEEL TUBING 

SAMPLE 

PENTOLITE PELLET SYNCH WIRE 

DETONATOR HOLDER 

DETONATOR 

FIGURE1 

U.S. GAP TEST FOR SOLIDS 



2) DEFLAGRATION, DETONATION AND TRANSITION (DDT) TEST 

The experimental arrangement for this Bureau of Mines is shown in 
Figure 2. The sample of material to be tested is contained in an 
18-inch (45.7 cm) length of 3-inch in a schedule 80 carbon steel 
pipe with inside diameter 2.9-inch (7.37 cm) wall thickness 0.30 
inch (0.76 cm), capped at both ends with "3,000 lbs." forged 
steel pipe caps. 

The sample is subjected to the thermal and pressure stimulus 
generated by an ignitor consisting of 0.7 oz. (20 g) of grade FFF 
black powder located at the center of the sample vessel. The 
igniter assembly consists of a cylindrical container 0.81-inch 
(2.06 cm) in diameter and 2.5-inch (6.4 cm) long, which is held 
together by two layers of nylon filament cellulose acetate tape. 
The igniter capsule contains a small loop formed from a 1-inch 
(2.54 cm) length of nickel-chromium alloy resistance wire 0.012 
inch (0.030 cm) in diameter, having a resistance of 0.343 ohms. 
This loop is attached to two insulated copper-tinned lead wires 
0.026 inch (0.066 cm) in diameter. The overall wire diameter 
i ncluding insulation is 0.05 inch (0.127 cm). These lead wires 
a re fed through small ho l es in a brass disc approximately 0.4 
inch (1 cm) in diameter and 0.03 inch (.08 cm) thick, which is 
soldered to the end of a 9-inch (23 cm) length of 1/8 inch steel 
pipe having a diameter of 0.405 inch (1.03 cm), which is threaded 
at the other end and screwed into a threaded hole on the inside 
of one of the pipe caps. This pipe supports the igniter capsule 
and serves as a channel for the igniter wires. The igniter is 
fired by a current of 15 amperes obtained from a 20-voltx 
transformer. 

The criterion currently used in the interpretation of this test 
is that for a positive result, either the pipe or at least one of 
the end caps be fragmented into at least two distinct pieces, 
i.e. results in which the pipe is merely split or laid open or in 
which the pipe or caps are distorted to the point at which the 
cops are blown off are considered to be negative results. 
Although it may be argued that a small number of fragments does 
not indicate the development of a detonation, it at least ­
indicates a very rapidly rising pressure which in a larger sample 
could lead to development of detonation. 



7 1/2 in. 

18 in. 

FORGED STEEL CAP 

~~- STEEL PIPE; 

2.9 In. 10 WITH 0.3 In. 

WALL THICKNESS 

STEEL TUBE. 

0.405 in. 00 WITH 0.055 in. 

WALL THICKNESS 

IGNITER ASSEMBLY 

FORGED STEEL CAP 

FIGURE 2 

PIPE BOMB USED IN THE 0EFLAGRATION 

0ETONA TION TRANSITION TEST 
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Document: SUBPART X 
Submittal: Draft 

STANDING OPERATING PROCEDURES 
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Revision: B 
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1 • SENECA Af?MY DE!=' 1.J T 

STANDING OPERATING PROCEDURE FOR: 

2. ITEM: a. Ammunition Explosive and 3. OPERATION: Demi l i tar i =at i an 

<Bv BLlrning) Explosive Contaminated 

Material 4. EST DAILY PRODUCTION RATE: ~N~/_A __ 

b. DODIC Various Classes 5. ORGANIZATION SYMBOL: SDSSE-CP 

VarioLlS Fire Symbols 6. . SOP NO. sr::- )00-H-005 Date140ct86 

? OCT l~Cll 

8. PREPARt 

9. REVIEWED 

10. SUBMITTED 

(., l. CONCURRENCES 

OFFICE 

D/Ammo Operations 

D/ProdLlct Assurance 

Facility Engineer 

Safetv Officer 

12. 

-

1 Date ____ _ 

___ Date ____ _ 

·R 755-8 300ct86 

'"ial Specialist 
.T. 41-262/441 

Mis Div 

1. Speciaiist 

TITLE 

~~~~~~~~s=~Director 
N W 

_r I, rfl 
lf':'f .'1 Director ___. .......................... _______ _ 

KAREN F. MJKKELBORG 

~~~ SEP 1991 Environ Prot Officer 

Safety Manager 
THOMAS STINCIC 

/ 
DATE ~{),i:2( 

, Ordnance Corps 
Commanding 



1. SENECA ARMY DEPOT 

STANDING OPERATING PROCEDURE FOR: 

ITEM: a. AmmLtnition E:~plosive and 3. OPERATION: Demilitarization 

Explosive Contaminated <By Burn i n9) 

Material 4. EST DAILY PRODUCTION RATE:_N_/_A __ 

b. DODIC Various Classes 5. ORGANIZATION SYMBOL: SDSSE-CP 

Various Fire Symbols 6. SOP NO.SE-0000-H-005 Dat~4 Oct 86 

8. PREPARED 

11. CONCURRENCES: 

OFFICE 

D/ Ammo Operations 

D/PRODUCT ASSURANCE 

Facility Engineer 

Safetv Officer 

a. Rev No. ____ Date......_ __ _ 

b. Change No. ___ l ___ Datei'S O OCT 1989 ·. 

AUTHORITY: AMC-R 385-100 DA!E 01 Aug 85 , 
AMC-& 700-107 DATE 29 Oct 86 

DATE W :ju .. ~ ?5/ TITLE C2 PP&C DIV 

SIGNATURE/ DATE TITLE 

4~ j 
CARS~ANKFORD 

Director 

71/t/tlet Director 
: KAREN F. MJ:KKELBORG - '. 

~d~oviron Prgt 
RANDALL BATTAGLIA . 

Officer 

THOMAS STINCIC 

12. APPROVA!-i?'i Cl..,, ai. IJ , Co&..,_ 
FRANKLIN H. COCHRAN 
Colonel, OD 
Commanding 

Safety Manager 

DATE 

' I 
I 



SDSSE-HE (200-la) 

MEMORANDUM FOR C, Ammo Div, 1 DMO 

SUBJECT: Hazardous Waste Management, OB/OD 

1. Effective ia1mediately, the following requirements must be accomplished during 
open burning operations: 

a. The concr-ete pad will be inspected after each burn for any ash residues. 

b, The Environ~ental Protection Officer, ext. 41-450, will be notified if 
any ash residues are ob~erved on the concrete pad, 

c, Any aah residues on the concrete pad will be HEPA vacuumed a.5 soon as it 
can be safely accomplished after~ burn, 

d, Ash residues must be HEPA vacuumed prioi- to any rain occurring and prior 
to the end of each day, 

e, Ash residues which are too hot to HEPA vacuum may be placed in the tray 
at the end of the day in accordance with paragraph 12 (of the SOP'a General 
Bnviron~ental Reguireaents, Appendix C), 

2. Include these requirements in the October 1992 revision of the SOP. 

3. POC is Randall Battaglia &text, 41-450, 

STEPHE M, ABSOLOM 
Chief, Engineering/Environmental 

Management Division 
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PROGRAM SUPPLEMENTAL INFORMATION 
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Document: SUBPART X 
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Section 

5A 

5B 

5C 

5D 

5E 

5F 

April 17, 1992 
Revision: B 

Table of Contents 

Boring Logs and Well Construction Diagrams 

Interim Status Groundwater Monitoring and Statistical Data 

Groundwater Flow Rate Calculations 

Standard Operating Procedures for 

Drilling and Monitoring Well Installation 

Standard Operating Procedures for 

Groundwater Sample Collection 

Interim Status Groundwater Monitoring 

Instructions for Collection, Preparation and Shipment of 

Samples 
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0 
ul 
:n 
m z 
in 
G) 
m 
:JJ 
m 

~le 11 Ho. Depth Depth - - ·--- Oril led to Rock ·----- ____ , .... 

l 13 12 

2 7 6.5 

J 11 9.5 

4 10 9.5 

5 15 13.5 

(l) All value~ reported in feet. 

(2) Fee~ below the grpund surface. 

"1 

TABLE l 
MONITORING WELL DATA (l) 

Soil Ground Casing 
Type Elevation lleight 

--·---- --- -

Till 100,0 ; · 4. 3 
• : i 

' 

Till 85.l : ,3.7 
i j 

Till 95. l . 5.5 
• t ; 

Till 98.7 1 ' 3.0 
' ; 

T1ll 97.0 

! ( 

Screen (2) Elevation of Water 
97;-·- ·9}13 ··1015··· S~tting _ 
- ·- ---- -------

, • I i ' ! f 

t-12 ' ', i 
" 

95.9 94.8 95.0 
. l i 

' I 
I I 

1-6 l 82.2 81.4 81.4 
1 l 

I ' 
,, 

4.5-9.5 . 93.0 91. 3 90.0 
I 

' I 

4,5-9.5 · · 92. l 92.4 92.p 



1!11 per,att 
wotffinc TEST BORING LOG 

PROJECT 

LOCAT:ON 

Q,.:. TE ST AATED 

Seneca Army Depot 
Munitions Destruction Area 

7/7 /7 I DATE COMPL:TED 7/7/71 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING 
30- - ASTM 0-1586. STANDARD PENETRATION TEST 

C - NO. OF BLOWS TO DRIVE CASING 12" W/ 
• JOA - % CORE RECOVERY 

CASING TYPE - HOLLOW STEM AUGER 

j wa: I 
...JWI 

# HAMMER FALLING 

... 

FISHER ROAD 
EAST SYRACUSE, N.Y. 13057 

HOLE NO. 

SURF. EL. 

JOB NO. 

B-5 

118 • 5 I 
8173 

GROUND WATER DE?TH 
WHILE DRILi.iNG Ory 

BEFORE CASING 
REMOVED Ory 

AFTER CASING 
REMOVED Dry 

SHEET 1 OF 1 

I SAMPLE I STRATA l 
DEPTH SAMPLE I~~ I C 

DRIVE 
N DESCRIPTION OF MATERIAL CHANGE I RECORD I DEPTH -ce=> I 

cnZj ' PERS" I DEPTH 

I I Brown moist SILT, trace fine to medium ' I I gravel, trace clay i 

I i .. 3 •QI 

' -------.---- ---,----------' Gray dry SILT, trace weathered shale ~-_O_' ______ _,i __ ·1 ___ ___,;.._--.I 

I 
I 
! 

10.0• ' ;-------i----...-_;..-~'---....;...---4 Gray dry weathered SHALE.trace silt 
9.0 1 . 

;------,.----,.-_.;..-------. Bot tom of earing 10.0 1 
I 

1-----.-i _ _______________ ! Note: Ins ta 11 ed observation wel 1 
_ _ .. I ~- --_J to 10.0•. 

! . : 

-~·-· · _: _ ; 
- ·--- ·- I 

I • . . •· · • 

' ' 

- --· i : 
i 

-·- ·----
- ·.·---··•• ......--....; 

i --- -~--T· 
' . i 

! 
I 

-·-· ·· 
1---· - ····---- ·-•-----+ 

·- ·· --·--·----· . .... ·- ----,!-----+--~ 

1----- - ... ' - . . -------~ 

, ______ I r·- - -·· ·· · · i. - · , i 
.__ __ __; ___ __._ _ __._, ------·-·--------------'----___. 



C 

1!11 ~r1att 
wotffinc TEST BORING LOG 

FISHER ROAD 
EAST SYRACUSE, N.Y. 13057 

PROJECT 

LOCATION 

OATE STARTED 

Seneca Army Depoe 
Munitions Destruction Area 

HOLE NO. B-6 

SURF. EL 111 . 0 1 

7/C:/81 DATE COMPLETED 7/6/31 JOB NO. 8173 

N - NO. OF BLOWS TO DRIVE SAMPtER 12" W/140# HAMMER FALLING 
30" - ASTM 0•1586, STANDARD PENETRATION TEST 

C - NO. OF BLOWS TO DRIVE CASING 12" WI 
'"/OR - % CORE RECOVERY 

II HAMMER FALLING 

GROUND WATER DEPTH 
WHILE DRILi.iNG 8. 0 1 

BEFORE CASING 
REMOVED a . a • 
AFTER CASING 
REMOVED 3 • 0 r ------------------ . . ... - · - ··--·-·-----------------

CASING TYPE - HOLLOW STEM AUGER 

I DEPTH 

wa:j ! SAMPLE I I ..JW . 
SAMPLE Q. (l1 I 

C 
! DRIVE I :E :E ! jRECOROI N 

DEPTH <:J ! cnz i ! PER 6" 
1 

' ! 
I i ·- _L_ __ J i 

' : I i 
s.o• r -

' i 
' 

I ! 

: I 

y_ I l 
' i 

I 

WL ! 
; 

10.0 1 ! ' ----- ' 
: : 

L-·-----~ 
' 

- .. - ···· - ·- - ·--
; 

···-· - · ·- - __ _ !_ ___ , 

~--·-, 

I 
---! I I 

.•.. --·-·- ·--------, 
I 

B 
g 

G 
g 

w 
B 

N 

SHEET 1 OF 1 

DESCRIPTION OF MATERIAL 

rown moist SILT, trace fine · to coarse 
ravel, trace fine sand 

ray moist SILT, some fine to medium 
ravel, little fine sand 

eathered SHALE 
occom. of Soring 

oce: lnstal led observation wel 1 
tO 8 .8 I • 

STRATA 
CHANGE 

DEPTH 

3.0 1 

8.5 1
• 

,-----r-· I I ---, 

i 
I 

I 
t---
1 

I 

----·-- ·-··- ! ... l.- -----~---1 
I 

I -n 
! 

----1~-----..-------1--..... 
'" - · --·--'----~ _ _ j__J ___ _.I _ _.._ _____ ••·- · -·-- . ____________ ,.__ __ __. 



I 

i 
I 

I 

; 

l 
l 
! 
! 

1!111 par,att 
wotffinc TEST BORING LOG 

PROJECT 

LOCAflON 

Seneca Army Depoe 
Munitions Destruction Area 

7/6/ol DA fc COMP:_fTED 7/6/31 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING 
_30• - ASTM D-1586, STANDARD PENETRATION TEST 

C - NO. OF BLOWS TO DRIVE CASING 12• W/ 
"/OR - % CORE RECOVERY 

CASING TYPE - HOLLO\J STEM AUGER 

I wCC ! 

# HAMMER FALLING 

FISHER ROAD 
EAST SYRACUSE, N.Y. 13057 

HOLE NO. 

SURF. EL 

JOB NO. 

B-7 

104.0' 

81 i3 

GROUND WATER DEPTH 
WHILE DRILLING 

BEFORE CASING 
REMOVED 

AFTER CASING 
REMOVED 4 • 2 ' 

SHEET 1 OF 1 

DEPTH SAMPLE a:~ I 
DEPTH ~51 

I SAMPLE i 
C 

! DRIVE i RECORD I 
j 

N 

I 
DESCRIPTION OF MATERIAL 

i I I STRATA ! 

I 
CHANGE : 

, DEPTH j cnz: , PEA s· ! 

! Brown mo 1-StS"f , trace I ne tO Coarse 

--+ _ _J __ grave I, 
I I 

' I --+-- . 
I l I I Gray mo 

trace fine co coarse sand 

. ,_,O' : ! I 
l I 

I 
I 

pieces, 
Gray mo 
grave I, 
trace C 

isc SILT, some weathered shale 
little fine co coarse sand 

ist SILT, some fine co coarse 
I i·t t J"e f i"ne to coarse sand , 

lay 

5.0' 

s.8 1 

I 
. 

i 
! 10.0 1 I r 
I ; i I 

i -
; ! 

: i 
j. · -• -
I -·--·· - ·- . ---··· -
' 

1-----f . ' 
· •◄ 

-y -- -- ···•· ---· ---·----··- -~ 
I i 

. ·- ·· ·- - ·· - •···· ·-· ----
! 

·- .. . · · · - · ·· - - ·- --
! 

,-----··--- --- --·---
· • . . , -- ---1---i 

' ' 
l ! I 

---

. 

---·· ----· -

I I 

---+ I 

Gray we 
some fi 
SHALE 
Bottom 

Note: 

t SILT and fine to coarse SAND, 
ne to coarse gravel 6.~ I 

,-=-· -o"""f-Bo_r_i_ng _____________ ..,6 __ ...,5,..,..
1 

lnstal led observacion· well 
CO 6 • 5 I• 
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Mete al f & Eddy, Inc. GEOLOGIC LOG 
ENGINEERS 

PROJECT : •. \ ,·, , ,- rn.. j r,,.,,., , ',( , .0 ~ -,- r (j (.;- I / SHEET I BORING NO. 
srre LOCATION: n .,,,,,.,,.,< 1~..s Al v Joa No. 11<.rl _ v 1 oF , /'11.-v' ~ 

a . LOCATION: <J03a ~ . GROUND E:,-t;LEV. TOT AL _o~PTH 
d.,u:..,·ri ,~ Pc. d~ '1/g- v--1, -1. Io . ..) 

ISOl+---+--..-~i---~-....,. 

IOt---+---+---+--.....,.-~ 

SAMPLE TYPES 
SS•SPLIT SPOON. ST•SHELSY TUBE 
R•ROCK CORE. 0-OTHER 

SAMPLE 
DESCRIPTION 

NOTES: 

STRATIGRAPHIC 
DESCRIPTION 

tV t 11<+1,~ n' cl­
a(' a:,rt;(;:J:_ 

c c,J ,,,_ '° rk,,, f­
c..Ad ru(' ~ 

BORING NO.: 

{Jlkli 
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PROJECT: Seneca Army Depot JOB NO. 0032883161 
GROUNDWATER INSTALLATION 

l WELL NO. 
MW8 

DRILLING 

BEGUN : 

FINISHED: 

DEPTH IN. 

0 ft 

1. 5 ft 

3 ft 

4.5 ft 

9.5 ft 

10 ft 

CONTRACTOR: Parran-Wolff COORDINATES: 

10-5-88 

10-6-88 

ELEV. IN. 
- . 

122.08 

120.06 

118.~6 

117. 06 

115 .56 

110.56 

110 .06 

N 4864 E 8323 
SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. -~ 
DRILLER: G. Lansing 

,. NW of pad H 6.3' 115. 78 

r s· x 2· STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

-- t 
2-3ft. 

J_ 

TOP OF SCREEN---~ 

,,. 

VENTED PVC CAP 

2" If) PVC RISER PIPE ASTM-D 1785 SCH EDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

~------ 3' x 3 3' x 3· x 4• CONCRETE 
1------------' PAD 

HURON PORTLAND CEMENT 

--- BENTONITE TYPE I 
SLURRY 
VORCLAY POWDERED BENTONITE 

~---- BENTONITE SEAL 
PEL TONITE 3/8° DIAMETER 

-1......--- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

2· 1.0., o.o,o· SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

TILL 

SAND SUMP (OPTIONAL) 

TIME DEVELOPED: 5 hrs 

GALLONS EXTRACTED: 9.5 gals 

M(TCALF & EDDY 
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Mete a 1 f & Eddy, Inc. 
EN&ItEER.S 

GEOLOGIC LOG 

PROJECT~ <l,,.-(1,,,,.. ,,tl,-/7?.1 .I\~ ,,, -»'- ('6E: SHEET I BORING NO. 
SITE LOCATION:/(dl'?U/os / tJ y JOB NO. 1 OF M \,,./9 

LOCATION: 6ROUND ELEV. TOTAL DEPTH 
~ IY1" Gn1 unds E,,,,/ f)~d #- I I ,5, '-(V, 

, 

- 15 
DRILL CONTRACTOR: f:irl",,tf- u ~U<-- ENG/GEo: vs _ ~ .... ,·,.~r~r- BEGUN : 10-Cc- ¥""d""" 

DRILL RIG: ~.,.,-f J I' ..H ~ (.) DRILLER: c'~ t ,-, ...., <- , n(.7 FINISHED: / O - 7- -~ 
HOLE SIZE: I WEATHER: 

w 

GROUND WATER (DEPTH/ELEV.) : 
/11 I l ~ 13.SCJ I 'f. ~/ 

DRILLING METHOD: DRIWH8 FLUID/--- TOP OF ROC~ (DEPTH/ELEV.): 

w ·-A- - (Jn v> =- w~ -;,5' 

i ii ii ii n!i;i I !i i SAMPLE ! u STRATIGRAPHIC I ! =i ~;; DESCRIPTION ! DESCRIPTION 
M ,/.. 

0 o· malJ brawn :,s AN/)~ 
I 5 i (.,j f raCJ. c.l"i 

7../ - ·-- -
arp.h b,""1" 1_-S It~ (/ 

S 1 t_ 1 n-,e C:/ °11 
-t<'I j .. ,:,-.>/, ~ 1r7aw;C __ 

r >( I a.rq. I,. b~~/1 v(- SAAJb o..rtd 
(j 

.Si <-T s~ ~olay 
- ''cl, < o "lo 0/avef 1. --¾ . 

C:, ( l'M.nJi --~ G/ 0"/4 j/tJ-vc. I a.ns-uf a.r 
If:, fu.s ,bq~ ¼" 11. ,, - · - ---··· · •· · --1D ..-:e-~ 

So/'lAL ~_S,d-..C'7 lv' -t' t(_ 'fl1 t'~~l 
x"' Yz ·/'~ ~~ ✓~ i:Jed_roek_ 

'/, "" 'I: I ~g; !, , / 

It/ -5c sa/~· 1-tr~-~tur Ix~:~--;;_ ~ ,nf ' 
_r-tl,,~4 ~~ 

.,_. - . ---- -~ . ---
iK dra:::k-. 

1$?-8"-8"- !YI, 1\1. J '"" ~~-cl~avea I.J- V7- f 
IS' a..lvnx l.xdd,;,t 

'S 
,c~ .i~-1 ,,kf.s.. 

- -
I, 

. 
·, 

~ 

SAMPLE TYPES NOTES: SORING NO.:· 
SS•SPLIT SPOON, ST•SHELSY TUBE I R•ROCK CORE. O•OTHER 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW9 
DRILLING CONTRACTOR: Parran-Wolff COORDINATES: N 4990 E 8547 

I 
r 

BEGUN: lU-6-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 
! .. E. of pad H 4. 3 I 

FINISHED: 10-7-88 DRILLER: G. Lansing 113.59 

DEPTH IN. ELEV. IN. r S' x Z- STEEL POST (3) 

117. 89 

t 
2 - 3 ft . 

0 115.74 _L 

1.0 ft 114. 74 

2.0 ft 113. 74 

STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

VENTED PVC CAP 

2· 1.0. PVC RISER PIPE, ASTM-0 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

------ 3· x 3 3' x 3' x 4• CONCRETE 
1---------J PAD 

HURON PORTIJ\ND CEMENT 

--- BENTONITE TYPE I 
SLURRY 

· VORCIJ\ Y POWDERED BENTONITE 

ii.----- BENTONITE SEAL 
PEL TONITE 318" DIAMETER 

3.0 ft 112. 74 TOP OF SCREEN ___ .,. .:1----- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

7.0 ft 108. 74 

7.5 ft 108.24 I 

TIME DEVELOPED: 4 hours 

: GALLONS EXTRACTED: 16- gals 

-11. 

2• 1.0 .• 0.010- SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SAND SUMP (OPTIONAL) 

M£TCAL,- a [ODY 



Mete a 1 f & Eddy, Inc. GEOLOGIC LOG 
EN&IHEERS 

PROJECT : ...,_ \,. ~ f'('Y;l J,; ll?L / ,L ) - VJ(.I( SHEET IBORING NO. 
SITE LOCATION: 

✓ I JOB NO .OQ:i;' ft -3 I <b I 1 OF / . Mk/IC> 
~ f rot.ud.5 LOCATION:._S; tJ cr6 ~ GROUND ELEV. TOTAL DEPTH 

ff 01??~ iLJ ;J </ G:_ / / 9, / )8' .. ) 
DRILL CONTRACTOR: f!i//t'Ll(- ti J,u/ I ENG/GEO:_ V (-;1/'<::kr-/-11,ll, cl: BEGUN : 10-i-ff 
DRILL RI6: (' MC:8SV '-U I DRILLER: /~ u, /1 '/ .,.,c,/ FINISHED: IO-"/ -d' 
HOLE SIZE: WEATHER: l:a._1/)1 " GROUND WA TEA (DEPTH/ELEY.) : 

77 /I - J--t I I J ~~ :::,- '-/ _'? J 1 -
DRILLING METHOD: DRIU.IN& FLUID/_...,..,_ TOP OF °ROCK (DEPTH/ELEV.) : 
~ f l /Is~ /,,, ,,.o ( Q... /)~'( 13.5"./r 

-1 
~ · 

if ii ii I !i Ii SAMPLE I u STRATIGRAPHIC 
~ ; !ii~ i ! ~i ~:. DESCRIPTION DESCRIPTION .. 

0/ Qr~ hro..v/")1,ray V 65111.Jf_ 
(I ,4;/i-f-& 1'-Trrau 

. / 

C l.ai 
z/ =A l:i.rot.v/"> j 511N'/J a;,i:::(_ 

(I C.0-1/ l.Lrf&~t..U 'J 
6~ a:lv'~l ~--t d'. 

_ 'i lo,;,.;.<._ 

"'-I . LJ OJ L) {)/'Od,,YI /S,"1~ (.,, 

V e.ea1 ~ Ste.I- '!'{.,.. 

~ 
Io~ YB" - I 'c/.1,c;ve{ 

11-,' 
Cn:tlYJ /.)tiiJ{)cv-rt_ 

: 

C <./i Sr,nn(. s (.if 

/0 % f{ '- / ''J...'!70 ve I 
q' -~w-n S. l--11/1:J /t1..J) 

-= ~c/a..r Q () 

vJ r-~--rk m! ·a;,-o ~~I 
f?) I 

'7. ~L✓-lfJ-, t:t'.sh..S 1;~ ~/ / 

~~ -
20 

l')S 12-,1,, ,ScJ/, • 
-.;j_ rf~_c._c - --·-- ··- ·- . . ---- -- -------- - - -- · 13, I) 

~R. /<.S I/,.-~% &~~~ 5HllL£ 

•·J 

" IA ._,-

SAMPLE TYPES NOTES: BORING NO.: 

I SS•SPLIT SPOON. ST•SHELBY TUBE 
;t-1 W' I 0 R•ROCK CORE. O•OTHER 



I 

' 

:.:,4J. ·; :;.~, .• :., 
-· • • • 1 . 

-

' PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 
GROUNDWATER INSTALLATION MWlO 

I DRILLING CONTRACTOR: Parratt-WolH COORDINATES: 
N 4347 E 8397 

I 
BEGUN: l 0-4-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

I 

. FINISHED: l0-4- 88 - SW of pad G 5 • 7 I 116.54 
DRILLER: G. Lansing 

I 

DEPTH IN. ELEV. IN. r 5' x 2· STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

122.24 

t 
~- 2-3ft. 

0 ft 1 20. 09 j_ 
, . 

1.0 ft 119. 09 

2.5 ft 117.59 

. 
4.0 ft 116.09 

TOP OF SCREEN----

. . 

. . 

9.0 ft 111.09 

9 . 5 ft 110.59 
--

.,,.;· . 
I, . • •• ~ 

':tJ.~ DEVELOPED: 7. 5 hours 
., ·-·~ i 

~~SEXTRACTEO: 14.5 gals 
;..;, ,.-; ~i< :-· 

. 5~ .i· 
'~'4-. .. .. , .,. . 

11 • 

VENTED PVC CAP 

2· 1.0. PVC RISER PIPE. ASTM-0 1785 SCHEDULE 40 
W/FLUSH THREADED JO1NTS 

GROUND SURFACE 

3' x 3 3' x 3' x 4• CONCRETE 
PAD 

HURON PORTLAND CEMENT 

----, BENTONITE TYPE I 
SLUJ3RY 

'VORCLAY POWDER.ED BENTONITE 

"d.....---- BENTONITE SEAL 
PEL TONITE 318" DIAMETER 

·.1---- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

2· 1.0., 0 .010" SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

TILL 

SAND SUMP (OPTIONAL) 

MCTCALF ft £DOY 
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Mete a 1 f & Eddv, Inc. GEOLOGIC LOG 
EN&INEERS 

PROJECT ;__ \, '7.>' /7/' ✓- ~ , JI 4 .,,,,~r CcJL- SHEET I BORING NO. 
SITE LOCATION: ./x. ,r10 Cro£<rd~ JOB NO. o::qz,?:,~, 1 OF I Mwll 

~'"' ..... Iv~ Jf.lY 
LOC~ON: ~ &ROUND ELEV. TOTAL DEPTH 
/J. 0 ,C)U./ c:..~ , JI/. '1~ lr,S 

/ 

DRILL CONTRACTOR:ra:,-m/C -~(-0,I ENG/GEQ:_ (,:_, --=:;.; - L-,("_<;. 7e,,,- BEGUN : 10-//-8-R' / 

DRILL RIG: S"',~.n-,,.- --1,cirL' 
c; 

DRILLER: C-l.,.,.1 /p ,.. <::,-~ FINISHEO:,CJ -//- g-8" 
HOLE SIZE: WEATHER:('~/d' -fci 0 ,J,,r,d;/ ,f-~--?y &ROUND WATER )DEPTH/ELEV.): 

., 
l)&,L,,..,e ~ rdt ~-(pS I f Or. ~ /0 

DRILLING METHOD: {p 11 1-1.5.4 DAILUN8 FUJID/SOlR:E: ~~(DEPTH/ELEV.): 
it•dc,, Dey - qi 

<:!.t:JrY> - ,J, 4 - //') , · 

ii j; ii nr ls1 SAMPLE ~ · u STRATIGRAPHIC 
i i ! ~is I~ DESCRIPTION ! DESCRIPTION 

M )-, ,,.,. , -.I,--
, vt, SAAIP tz,.,?d. .SIC/ 0 

u'r'I~ dlay - tu&-
, 

[b-ow'A t SAAIDard -z 
S / J_ '(-f ~ C /~ v 

-r,11 - s% ~ -'d J?rCll/~{. 

7 4 ' t,, -v~AID_;;.,,a, Sl<..t 
elo.i; V 7 % 1/.,_, ': __ ¼. ~rov~ 

l, I' b -. i&::A/,() 5 I oi.rrL / 

y ~% YzH(i. lr//.:.1 \7.: ·-

roonc/;~o.v-e I --·---
- 9 c:3 b,,;1u.1,:.:_[3r~I.ID 

iv/~~~ -·-S I L-1 a..n&( . 

IS-~ a~.:da- ~~ 
/ f V ..i;-o/4., ~ ,..~~ Yz -/'"~- [ 5-1-f ir<..E) 

/0 1;,_a y hi o. cc"/ roe rfu~d I 
,.,, 31/rl(..£~(;64y 

. red:-'-,½,~ /c,,nJ~ 
~1t'c..t. .e:.~. :Le Sf/J'rt..1; 12-3 .. Jf,J,+1-, · . 

D ,c..le. . . ~. 
1..,.-,-,:. L,;, •~ o//l w~ (; t-(A Y I/J~ 

14,-¥\ ,~ atv;t,~'la, ~ 
IC 1..;1_;~ ~I d J,1,i.d/J z, (._ 

I", ...... ,;._ S
1 

s C '4.:z- f 

dru• .... ~y( 10"-ZtJ~ '. . -· 
1/,, _... , {l(rf1t al .__;f;,-1-(_.,. 3 7 

¥..-~ b-ed~ u-" ,,~ . I ... 

~ 

/ . 17.,;-ios 

SAMPLE TYPES NOTES: BORING NO.: 
SS•SPLIT SPOON, ST•SHELBY TUBE /VJ IAit{ R•ROCK CORE. O•OTHER 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MWl 1 

DRILLING CONTRACTOR: Parran-Wolff COORDINATES : 
N 4728 E 8864 

BEGUN : 10-11-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

FINISHED: 10-11-88 DRILLER: G. Lansing 
NE of pad G 6. 1 ft 107.85 

DEPTH IN. ELEV. IN. r 5' x 2· STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

113.95 

t 
n 

2 - 3 ft. 

0 ft 111.40 _L 

1.0 ft 110.40 

2.5 ft 108.90 

4 ft 107.40 
TOP OF SCREEN---~ 

... .. 

9.0 ft 102.40 

9.5 ft 101. 90 

TIME DEVELOPED: 4 hours 

: GALLONS EXTRACTED: 52 gals 

11· 

VENTED PVC CAP 

2" 1.0. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

3· x 3 3' x 3' x 4• CONCRETE 
PAD 

HURON PORTLAND CEMENT 

--- BENTONITE TYPE I 
SLURRY 
VORCLA Y POWDERED BENTONITE 

c1...---- BENTONITE SEAL 
PEL TONITE 318" DIAMETER 

.:J----- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

2" 1.0., 0.010" SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SAND SUMP (OPTIONAL) 

M["TCAL,- & CODY 
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Mete a 1 f & Eddy, Inc. 
ENiitEERS 

GEOLOGIC LOG 

HOLE SIZE: WEATHER: Co/c,( -.3.S-- --/I, ~ROUND WATER (DEPTH/ELEV.): 
fb ,, ~a,;,-,,/ - w1~ qz:;-tr I J ,:s. 2.. t-f 

0 

SAMPLE 
DESCRIPTION 

STRATIGRAPHIC 
DESCRIPTION 

/3,e<I v(Sfi Nd ~ 5l(..T 

I 
, 1~~c-1a--, 

~........,7.__-+----j--~---t ke,,--~ v/SlfAIDo..nd$/Lt 
~,.,.!/C-fo.y I ;}nt);o l~i--....... ,,,-,1 ...... ___. __ _., _ ___. s~ ~ ''.. ½,,.J~';.,l 

..., -hrn .w/ $;1N0a.r'lt(..S1<..t 

I 
I 
' 

I 
I 
I 
I 
I 
I 
I· 

I 

t, . 'I 

"'~--
,~ 

~\_}j 

.i):;4 

~ ... 

~;;,,.,~.} C la-1 . 
1c<roer ~l"o-9?~ 

~.,_I,. 

-
( 

q 

-... 

111, ............ _ _.,__i---~----

SAMPLE TYPES 
SS•SPLIT SPOON. ST•SHELSY TUBE 
R•ROCK CORE. O•OTHER 

NOTES: 

I : 

~5 ~~rr:d 
I .Sd-,/~ 

'i . ----· . 
S-/f fi l.£. 

BORIN6 NO.: 
)1\\,./ \2. 

\ 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW12 
DRILUNG CONTRACTOR: Parratt-Wolff coo.RDINATES: N 4 91 O E 9322 

BEGUN: 10-11-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 
·-· 

10-12-BE • DRILLER: G. Lansing 
NE of pad E 4.5 ft 103.24 

FINISHED: 

ELEV. IN. DEPTH IN. r s· x_2· STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

107.74 

.. t 
2 - 3 ft . 

0 ft 105.57 _L 

1.0 ft 104.S7 

2.0 ft 103.51 

3.0 ft 102.57 
TOP OF SCREEN---~ 

7.0 ft 98.51 

7.5 ft 98.07 

TIME DEVELOPED: 4 • S hrs 

GALLONS EXTRACTED: 18 gals 

,, . 

VENTED PVC CAP 

2" 1.0. PVC RISER PIPE. ASTM-0 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

3' x 3 3' x 3' x 4• CONCRETE 
PAD 

HURON PORTLAND CEMENT 

...., __ BENTONITE TYPE I 

SLURRY 
· VORCLAY POWDERED BENTONITE 

'd.....---- BENTONITE SEAL 
PEL TONITE 318" DIAMETER 

.-1-.--- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

2" 1.0., 0.010" SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SANO SUMP (OPTIONAL) 

M('TCAL,. & £DOY 
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Mete a 1 f & Eddy, Inc. GEOLOGIC LOG 
ENSINEERS 

PROJECT \.. & .nl'l'A llfM J ~ /J t1 f t. dF SHEET I BORING NO. . 
~s..:..:I.:.:TE==-Lo~c~Ai~r~o~N:;.,L,ik~l'J1. ..... 'tJ..,, ;..uG:,...,j,,:,4,'d--1-tr~-=:~--f"'-"-'-----.-:-Ja:::e~Na~.------i 1 aF 11 w-1 .3 

LOc~r;oN: 6ROUND_ELEV. TOTAL DEPTH 

iA/. o/) IJ11r n,/J,rlk/F. { f /, ~ 1- ; ? ' 
DRILL COHTRACTOR:/t5,...t?,f( - lJi/,k I ENG/GEO: ~ '?,,,_,../,,-,,.~rd BEGUN : /t' - -;, -rr 
DRILL RIG: fT.,"'l)rlNT"' ~-.blORILLER: FINISHED: /~-tf"-g-y 
HOLE SIZE: - WEATHER: GROUND NA TEA (DEPTH/ELEV.) : 

1,, 4d/ 1,,,'1 
~.z:i t::;' I .tr I 16 f'~ 1 

DRILLING METHOD: .,/ h . ( DAILLIH& Fl.UID/--:: TOP OF RbCK (DEPTH/ELEV.): 
~ , . ,A 7''t15) ~G~~ voiu- qi 

tJ 

z/ 

11' 

SAMPLE TYPES 
SS•SPLIT SPOON. ST•SHELBY TUBE 
R•ROCK CORE. 0-0THER 

SAMPLE 
DESCRIPTION 

I 
/ 

NOTES: 

STRATIGRAPHIC 
DESCRIPTION 

f',1/ 

vJ ('a:.. 'fk re C' (. 

--i:xd.~ 

SIIAL5 

BORINi NO.: 

M\./13 
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PROJECT: Seneca Army Depot JOB NO. 0032883161 
GROUNDWATER INSTALLATION 

l WELL NO. 
MlJl 1 ·-

DRILLING CONTRACTOR: Parratt-Woltt COORDINATES : 
N 5018 

BEGUN: 10-7-88 

FINISHED: 10-7-88 

DEPTH IN. ELEV. IN. 

114. 0 

0 ft 111. 83 

1 ft 110.83 

2 ft 109.83 

3 ft 108.83 

8.0 ft 103.83 

8.5 ft 103 .33 

E 8913 
SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

DRILLER: G. Lansing 
E. of pad F 5 .1' 108.9 

. r s· x 2" STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

t 
2 - 3 ft. 

l -~ 
VENTED PVC CAP 

2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

-1--- 3· x 3 3' x 3' x 4" CONCRETE 
1---------' PAD 

HURON PORTLAND CEMENT 

--- BENTONITE TYPE I 
SLURRY 
VORCLAY POWDERED BENTONITE 

·,1,_---- BENTONITE SEAL 
PEL TONITE 318" DIAMETER 

... 
·> .. -:.· r .· :L---- OTTAWA SAND FILTER PACK 

TOP OF SCREEN----;:· _ ~.: MORIE COMPANY 
•:· - ::: .. - .. , 
~·: - ~-:. 
.: . - .. 

11· 

2" 1.D .• 0.010" SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

TILL 

SAND SUMP (OPTIONAL) 

TIME DEVELOPED: 4 hours 

· GALLONS EXTRACTED: 20 gals 

~. ·,. 
~ :~ . 
. ·J. .. . . ) . 
s•-:-· - ::· 
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Me teal f & Eddy, Inc. GEOLOGIC LOG 
ENGINEERS 

~OJECT ~ ~- 7 ,, /1,,., .,Jr . .,-,, J / y-:n·l (01= SHEET I BO~ING, 
SITE LOCATION: ' 6,/ --~ JOB NO. ~~ ~IJ 1 OF /11,JI ~o 7'7~-~---~ 

LOCA TlON: c{_ 6ROUNO ELEV. TOTAL DEPTH 
--,? ot,!>?u i~ )./ Y Al G. 1f 6.v--n-.,~ pa /o5;, z5" /(.o_S,, a!/~ 

DRILL COITTRACTOR: ;-; ,,,--,,,7{' -~o& ENG/GEO:'-(/ C-~,::.4::,..- BEGUN : 10 - /3 -Yo 
DAILL RIG; ~"'lrJ/l ~.- , DRILLER: C/,.,_ ... _J FINISHED: /(J ·-<3-8"'!' 
HOLE ,?IZE: WEATHER: f'oh' -S/?th,J ,,;,,g' 3~" - GROUND WATER (DEPTH/ELEV.): 
7' ~- ') /1' I Io I ., 9 S 

DRILLING METHOD: ·"'7?<tek- DRILLIH8 FLUID/--· TOP10F ROCK (DEPTH/ELEV.): 
H.5,.;. Lev~/~ &J~ ~- ~a~ 9 w.'-" ,/..,.,,..~ · //r,,.~ J .,~ 

ii i~ ii II ;t lsi SAMPLE ; u STRATIGRAPHIC i I ~ ~is ~i DESCRIPTION DESCRIPTION 
M 

0 ,'"l/7)/,- brawn v/SIIAl1a.-z:L. 
'J S1LT u~c:l~y 

2.% I 'j_ ,a.kf'L 
Z' ., 

'6J-/1 . ~SAND~ 

7 
· ...si: · <,.t trt; c~ay, . 

~- 7¾ p~t>C~ - I ;/ 
"'( 4 

./.;.,-,,_ v(Sfi-</Dy' S/1-T t ~clay +- I 

7 :J!"" <K ()J-g 1/ Trt__L 
(,., , 

7~tJ.vt•l!lq-l-'½': r ; 

¼I-~ .sJ=.4.,/1y 
S~S,t7y6'~ . 

8/ 
B'd½ ']1().Vd ¼, H I ''.I , , 'i', -

"2,.-,l)~Ct-

1' s~L' i:j_o.~ s ·, 1-iy 
r, / c(,;tl;J;;.t:- Pf' WP~.rrd-

·~ - t,.I(" 4:-1.t:;, ('" (" ~ 5141--1 LG 

55 AQ" J{"tJJ.lo?' I la.f Yg "+/, /~ // I --·-

/-z:'' S1-1~lE » 1 - / ~~nrl .., i . c.. 

-5'/:'Al..e ~ 
~ -· - ~ 

r.•f ,,.,~ A11J: ~ 
~ 11~:f _;' I 

r §.'ff-bl11ei- SIIA?E . ,<4, lfm~ ,,.,. . ?;,,.) tnrk.S 
iJ 

......... ~ · tLq,,/,w«-✓ 
,I,,,.,.;,.. 

1771! ~dt, I'?~ 
V ~ ~ ,,. a/; di.J-1 /-,;J,, I ~ 

11.,,,S 4 ,,,,,,.,. 2111. ve.rl-/(' ',JJ ~rhu t,. 
f tie/WI.µ_._ 

/""4v I ,.,.,.._'#,/ct I 

SAMPLE TYPES NOTES: BORING NO.: 
SS•SPLIT SPOON. ST•SHELSY TUBE 

ill IA/, q' R•ROCK CORE. O•OTHER 
I 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW14 
DRILLING CONTRACTOR: Parratt-WolH COORDINATES: 

BEGUN: 10-13-88 

FINISHED: 10-13-88 

DEPTH IN . ELEV. IN. 

107 . 43 

N 5076 E 921 2 
SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

DRILLER: G. Lansing 
NE of pad D 5.5 ft 101.93 

r S' x 2• STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

i 
2 - 3 ft . 

VENTED PVC CAP 

2· 1.0. PVC RISER PIPE. ASTM-0 1785 SCHE DULE 40 
W/FLUSH THREADED JOINTS 

0 ft 105. 47 _L GROUND SURFACE 

"J ~- .c..1 1 

,,., . , i-/ 7-
'J " 

1 ft 104 . 47 

! ') ·( . . Q · ... 

2.5 ft 102. 97 

. .... . 0 -:; 

3.5 ft 101. 97 

- -· -- -
-:--~ ("! 'J 

. r • 

8.5 ft 96. 97 

' , .. / ~ , . 

9.0 ft 96. 47 

' " · TIME DEVELOPED: 4 hrs r ·:. _ 

TOP OF SCREEN---~ 

11· 

--~-- 3· x 3 3' x 3· x 4• CONCRETE 
PAD 

HURON PORTLAND CEMENT 
... __ BENTONITE TYPE I 

SLURRY 
VORCLAY POWDERED BENTONITE 

'd...---- BENTONITE SEAL 
PEL TONITE 318" DIAMETER 

:1---- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

2• 1.0 .• 0.010• SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SANO SUMP {OPTIONAL) 

\ ~/ i GALLONS EXTRACTED: 14 gals 
,~ ·;;✓ 

MCTCALF & £ODY 
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Metcalf & Eddy, Inc. GEOLOGIC LOG 
ENSIHEERS 

' 

PROJECT :\ t H,1/'lfl ,4.,,.,,.,,, / -1'/t,,...,,.,f 17/'J& , A SHEET I BORING N~. 
SITE LOCAiION: ,Lu : · · G_ u-rd... JOB NO/~~lS'h" 1 OF t MW/.::; /770 U..77()7"(.. "CJ ~ 

LOCATION: , GROUND ELEV. TOTAL DEPTH 

~n? J GAS' ;(/' t.j 
AIE e1/&.v-n,,,;?~ ,,Oaa:_ 6/9 ~-{pJ /...3.S 

, 

o 
DRILL CONTRACTOR: /2;_ -,,.-,,.,71/ -,,. ,,. i,,./h ENG/GEO: v r'~,,. ~ e-/4 ,- BEGUN : /0 -/~I'~ 
DRILL RIG: gs-00/"'7~ ~- DRILLER: t::. /,..., .,-,c- ,,.,_o/ FINISHED: /0 ~fcg' 
HOLE SIZE: WEAT~~.ay ,:;;-~-..- - 6ROUNO WATER CDEPTH/ELo/.): 

7 •✓ u)/~ q /1- I IC/, u 
DRILLING METHOD: ~Ni FLUID,tatv-· TOP OF ~OCK (DEPTH/ELEV.) : 

ffsA (!o~((JJa-h,,...-°""i ~ • .:::,-:dea_ /[ . , , ,. 
, nr if i~ ii Is• 

SAMPLE ! u STRATIGRAPHIC ; =is I~ DESCRIPTION I I ! DESCRIPTION .. 
0 Q,a (; -brd~" ~SAAi()~ 

:; Sll.T ~-- c 
2 

/ ,..,~/, 
3r12Ye 

bt?Jf,(j.n v{.5AA1D a.rd. 
10 sdlycV!-r' '% h;, ,. ( - ~ e. I! .-7. ½:~ ~ Jrd!A - -(/ 

9o;,,' ~ - I ~vet' ;It.,(_,. 
/tJ¼ 6r.r1wn. CfAy , 

9~ $f ~ ;}d-Nt::' { t',. 

<2/?g a/"'" 

1o 
;?,£ .s,t..rY cv:rl 

G-,..'.) - · ··Kf17/-!(ik:G!.J ~¼ "d,,-j);,~ /4:v-ab,- u..:v 
we~~ 

51! ;;t.£' 
If ~.0- ~ '<P cgra.y-/,k-,e_ 

q .- 5,..,,:,,.. .SHA'-~-/10 or~...,~ ... 'l~ - · . ..> 

"c.7f--acfu-r-s '"-f-s-r .... 

• 1,1'.i.S ~-,;,.. -..Sflr!lt:: 
VI.-S- ~-,;.,. tf on~T>io..[&a c~ ~ 
i/;! 5· ..,._.: vVs_/✓-u _ 115_ . 

/,?"'" ~ _._,;.. 
~•t7 u.J~'i.l/-

~ 
-
~ - -

·-· ·- • + -

211 

' 

SAMPLE TYPES NOTES: BORING NO.: \'i 

SS•SPLIT SPOON. ST•SHELBY TUBE v11,.1 ,1 R•ROCK CORE. 0-0THER 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW15 
DRILLING CONTRACTOR: Parran-WolH COORDINATES: ... N 5073 E 9548 
BEGUN: 10-14-88 

FINISHED: 10-14-88 

DEPTH IN. ELEV. IN. 

105.01 

0 ft 102 . 95 

1.0 ft 101.95 

2.0 ft 100. 95 

3.0 ft 99.95 

6.5 ft 96\45 

7.0 ft 95,95 

SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 
-- - NE of pad B 4 ft 101.01 

. DRILLER: G. Lansing 

r 5' x 2"' STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

t. 
2 • 3 ft . 

_L 

TOP OF SCREEN ___ .,. 

VENTED PVC CAP 

2" 1.0. PVC RISER PIPE. ASTM-0 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

.-..!--- 3' x 3 3• x 3· x 4• CONCRETE 
'------------1 PAD 

HURON PORTLAND CEMENT 

--- BENTONITE TYPE I 
SLURRY 
VORCI.AY POWDERED BENTONITE 

BENTONITE SEAL 
PEL TONITE 3/8" DIAMETER 

-1.,._--- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

r 1.0 .• 0 .010" SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SANO SUMP (OPTIONAL) -11· 

TIME DEVELOPED: 6. 5 hrs 

: GALLONS EXTRACTED: 9. 6. gals-

M(TCA&...r & £ODY 
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Metcalf & Eddy, Inc. GEOLOGIC LOG 
ENiINEERS 

-PR-OJE-CT--~--,V.:;.../_'Jl'-,,,;IJ-✓.',.-n,-7, ---: //'!";'""\_,--. ✓-J-tJ{--r---(7"·a-.,,,-:--------.---S-:--H".':::E'.:'.':ET:----r-lB-O-AI_N_G -N-0 .--- f 

SITE LOCAfION: J_<.J?'?O 10/i_c!U/0:5, JOB NO . CQ;:dofe:S ~/ 1 OF ,/(/~/;Co;; 
(/ LOCATION: /./~o;{ GROUND ELEV. TOTAL DEPTH 

~dl'ncl i tS ,1./1/ ~l-~/7/r?JPC?a-'1 /0);5' /3_5-,, 
DAILL CONTRACTOR: f}/,1//atl-·//Jrr0:./ ENG/SEO: , ( /2-/~fa/' BEGUN : /t'1- ; '/-d' 7' / 
DAILL RIG: .R':q-r)f'.A--?6' v(../ DRILLER: ,/.;. . 67.h~,,~ FINISHED: / J -I "'r -2'7 
HOLE SIZE: ,.- WEATHER: ~ -')U:- u-.:5-- .7c1 ° 0 GROUND WATER (DEPTH/ELEV.) : ~ 

I I "' ( o-'-1 {-f1<1 9 Cf. 3 3/< 1/T 
DRILLING METHOD: c'<:,vd. <!.. DAIWNi FlUID/ ..... -• TOP OF Rd'CK (DEPTH/ELEV.) : "' 

/i.51,' - /JNY' /,,.J/,j }/} r>-- !ua tr 0- ,)- - ,,,. 

0 

25+---+----4--+---+--~ 

SAMPLE TYPES 
SS•SPLIT SPOON. ST•SHELBY TUBE 
R-ROCK CORE. 0-OTHER 

SAMPLE 
DESCRIPTION 

NOTES: 

STRATIGRAPHIC 
DESCRIPTION 

!,,.s'- -,,A/'£/1? HU€"):) 
"5 N/1 <-G 

g,{ -----------

SORING NO.: 
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PROJECT: Seneca Army Depot JOB NO. 0032883161 I WE LL NO. 
GROUNDWATER INSTALLATION MW16 

DRILLING CONTRACTOR: Parran-Wolff COORDINATES: N 5036 E QPL, 7 
~ 

BEGUN: 10-15-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. -- -· NE. of pad A 6.4 ft 99.33 
FINISHED: 10-15-8f DRILLER: G. Lansing 

DEPTH IN. ELEV. IN. r 5' x 2• STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

105.73 

--- t 
2 - 3 ft . 

0 ft 103 . .7 _L 

1.0 f t 102.7 

2.0 ft 101. 7 

3 . 0 ft 100.7 
TOP OF SCREEN ---...i 

. 
I 

6.5 ft 97.3 

7.0 ft 96.8 

TIME DEVELOPED: 4. 5 hrs 

I GALLONS EXTRACTED: 0. r gal 

11 • 

VENTED PVC CAP 

2· 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

3' x 3 3' x 3' x 4• CONCRETE 
PAD 

HURON PORTLAND CEMENT 

BENTONITE TYPE I 
SLURRY 

· VORCLAY POWDERED BENTONITE 

·a.----- BENTONITE SEAL 
PEL TONITE 3/8. DIAMETER 

.-J----- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

2• 1.0., 0.010· SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

TILL 

SAND SUMP (OPTIONAL) 

MCTCAL,. & EOOV 
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Metcalf & Eddy, Inc. GEOLOGIC LOG 
EN6IHEERS 

PROJECT : .5; .. ~,.~0- J/rrnv ...l"J_,, ..c,-,-t CcJEi I I SHEET BORING NO. 
SITE LOCATION: ~ JOB NO.())'-iZ-16 I 1 OF I MW· 1-:; 

iJ< ,.,..,c Gr-ou,,.-,rls LOCATION: 6ROUNO ELEV. TOTAL DEPTH v ~€~?/1.ljC --~ , ~<>,.,, .. .,,.,,._ /().s, Y -;o·"J .. J Jc; 

DRILL CONTRACTOR:--:Pa r-r-,...-tf - 1.t10 ii.../... ENG/GEO: S , C-,-, r ..s. J~ .,.- BEGUN : / 0 - 1 2.- ~ g/ 
DR!LL RIG: ~~-OC:../v1e Te..A~- DRILLER: G- c......,....,~o...;1:-:, FINISHED: JC:r-1 2.-~~ 

HOLE SIZE; WEATHER: CO u:::> - s vaw- v,/JI\.Ju7 6ROu~9 / ~TER (DEPTH/ELEV.): 
rt/' 2?>

0 '1.)7KT I ID2;,,y/ 
DRILLING METHOD: ~NS FLUID/--- TOP OF"' ROCK (DEPTH/ELEV. ) :. 
;t_:, .. 4 - N'I ('oe.G= - L tZVGt..<:_ 0 -RY- turr-TBe. s- ' 

SAMPLE 
DESCRIPTION -

0 I .,.1.:5f/Al0o.r,d ...s J<-T 
1---+-.;......-+----+----+---l l (.., "1-7'-' CI o.y J • 

... :f¼ Y;,o ~ ~.,J.·CV' 
yr-.MC 

z. ,- , ,J5A-A/ C ov,c; S ''-,-t---+----+-------- b (..1rH...I. Cf Py 
e _32g 1z ~..J•u'"S/Q""' C 

1---+-"'t_'-+---+----4---4 \~A AID o.m S, <-..T 
) $(1.,....C C:I~ '/ 

S¾ fz-1'~~ 

0 I '" (s.r1A1j) And $1<-T lltJYi 
----------

1 cury- 20%9 mvel Y.r :.1. ' 
SO .J.{o % 9"~6) ~ t I~ " .,. 

70%.grct.vd~ 1.: z. ,. 

.:55 10 .J"J-~O -

... S?:5%" us 
/ 

--z 1~' ~--,;... 
/_ _, ,;,... 

20 s--,.:-. 
5".-.,~ 

;q /~-. .:... 
. 

Bl 

STRATIGRAPHIC 
DESCRIPTION 

-(-/'- (_ 

w f'Cl --1-h err·c( 

5/..,a_t...,._ 

SAMPLE TYPES NOTES: BORING NO.: r ... ___ ,,, 
SS•SPLIT SPOON. ST•SHELSY TUBE MWt 1 

'-,;.;R;,...;•R:.:.:O:.:C;:.:.K...::C:.:O::.:RE.=--=0-....:0:..:THE~R:.:...-____ ...._ ____________ -"-_____ ___, 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MWl 7 

DRILLING CONTRACTOR: Parran-Wolff COORDINATES: 
N 4707 E 9472 

BEGUN : l 0-12-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

FINISHED: 10-12-88 DRILLER: G. Lansing SE of pad C 4.55 ft 103.34 

ELEV. IN. DEPTH IN. r 5' x 2· STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

107.89 

t 
2 - 3 ft. 

0 ft 105.81 J_ 

1. 5 ft 104. 31 

3.0 ft 102.81 

4.5 ft 101.31 
TOP OF SCREEN __ ....... .,. 

9.5 ft 96. 31 

10.0 ft 95. 81 

TIME DEVELOPED: 2 hrs 

I GALLONS EXTRACTED: 35 gals 

11· 

VENTED PVC CAP 

2" 1.0. PVC RISER PIPE, ASTM-0 1785 SCHEDULE 40 
WIFLUSH THREADED JOINTS 

GROUND SURFACE 

3' x 3 3· x 3' x 4• CONCRETE 
PAD 

HURON PORTLAND CEMENT 
___ . BENTONITE TYPE I 

SLURRY 
' VORCLAY POWDERED BENTONITE 

BENTONITE SEAL 
PEL TONITE 3/8" DIAMETER 

·1---- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

2• 1.0., 0.010· SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SANO SUMP (OPTIONAL) 

METCALF & CODY 
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Seneca Anny Depot, Romulus, New York 
RCRA Pan B Permit Application 

Document: SUBPART X 
Submittal: Draft 

April 17, 1992 
Revision: B 

APPENDIX SB 

INTERIM STATUS GROUNDWATER MONITORING 
AND STATISTICAL ANALYSIS DATA 

GROUNDWATER MONITORING DATA 

STATISTICAL ANALYSIS DATA 

V:\EnvirlScocca\SubpanX April 17, 1992 





Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: SUBPART X 
Submittal: Draft 

GROUNDWATER MONITORING DATA 

April 17, 1992 
Revision: B V:\Eovir\5eoeca\5ubpartX April 17, 1992 





~UN DATE: 19 AUG 87 

INSTALLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PARAMETER SAMPLING DETECTION 
DATE LIMIT UNITS B 

W5 W4 W6 W1 W3 W2 W7 

WATEl'I 
LEVELS (A) 04 JAN 82 FT 118. 5 109.7 110. 8 111. 3 105.3 95.4 98.4 
LEVELS (A) 13 APR 82 FT 118. 2 109.4 110. 9 111. 6 105.4 94.7 103.3 
LEVELS (A) 28 JUN 82 FT 116.3 108.2 108.7 108.2 102.6 93 . 4 99.9 
LEVELS (A) 27 SEP 82 FT 112.9 107.2 105.2 108.6 99.7 92.6 
LEVELS (A) 07 FEB 83 FT 118. 2 109.8 110. 5 110. 9 105.2 94 . 6 103 . 0 
LEVELS (A) 08 AUG 83 FT 112.9 106. 1 105 . 0 99.9 92.3 
LEVELS (A) 14 FF.B M FT 118. 3 108.9 109. 7 109.3 105.5 94.9 103. 1 
LEVELS (A) 26 JUN 84 FT 109.4 1.09.6 109.3 104.6 94.8 99.3 
LEVELS (A) · 27 JUN 84 FT 109.0 
LEVELS(/\) 17 51,p 84 FT 115.8 107.9 108.6 109.3 103.6 93.7 100.7 
LEVELS (A) 19 MI\R 85 FT D 110.2 110. 3 110. 5 105.3 93.7 103.6 
LEVELS (A) 12 SEP 85 FT 113 0. 1 104.3 106.3 99.4 92.3 
LEVELS (A) 17 MI\R 86 FT 118.5 110. 8 110.0 112.9 105.5 95.7 104 . 0 
LEVELS (A) 16 SEP 86 FT 115.7 108.3 107.7 107.5 102.5 93. 1 99.8 
LEVELS (A) 16 MAR 87 FT 118.5 109.8 111.0 110.5 104.9 94. 1 102. 8 



TIIlS PAGE INTENTIONALLY LEFf BLANK 



r- ... ... - ... ... ... --~ ...., -- ll..J ~ ... all] .... oOlllill ..... 

RUN DA TE: 19 AUG 87 

INSTALLATION : SENF.CA AO, NY SITE : UEMOLITIOIJ G1WUNOS 

SAMPl ING 51 flS 
RESULTS 

PARAMETf8 SAt.!PLING DETECT IOU 
O~T~ LIMIT U~I IS B 

WS W4 \o/6 WI WJ W2 W7 AijSHIIC 05 ~/\N 8'- .,1 .010 Ur.L NI.I NO ND "10 NO NI) ,~o 
t<q$ENIC 13 APR 82 .010 w~, NO NO NO NO NO NO NO 
A~SENIC 29 JUN ,82 . OIO Mr.I Mil NO NO NO tJO NO NO A~$[NIC: ;>H 511' a;, . II I(! M1,I NI• rm NII NO tJO OAR IIJM 05 JAN 82 . 10 M1:1. tJU NO NO NO tJO NO NO OARIUM l:l ~PR 8'- . ,,, MC:I NO NO NO ND NO NO NO 011rn11M 29 JUN IJ:? . 10 Ml:I. Nil NO ND ND NO NO NO 01\RIUM 28 SEP 82 . 10 MGI. NO NO NO NO NI> CA0~11UM 05 JAN 82 5.000 U<:L NO NO NO NO NO NO NO CADMIUM 13 APR 82 5 .000 lJ.GI. NO· NO NO NO NO ND ND 
CAOMIU14 29 JUN 82 5.000 IJGL NO NO NO ND ND ND ND 
CADMIUM 28 SEI' 82 5.000 UGL NO NO 1-10 NO . NP 
CHROMIUM 05 JAN 82 . 010 MGL NO NO NO NO NO 1--!0 NO 
CHRUMIU14 13 APR 82 . 010 i:1ol IJI) NO ND NO NO NO ND 
CHROMIUM 29 JUN 82 .0IO MGL NO NO NO NO NO NO NO 
CHROMIUM 28 $fP 82 .0IO MGL NO NO NO NO NO 
flUORIDE c;)~ JAN 82 , I MGI. .3 2 .3 • I . :I . 1 . J 
FLUORIDE 13 APR 82 . ' MGL . 3 . 2 .2 .2 . 2 . 1 . 2 
FLUORIDE 29 JUN 82 . I MGL .4 .2 .2 . 2 . 2 .2 .3 
FLUORIDE 28 SEP 82 .1 MGL . 3 .2 .2 .2 . 2 . 2 
LEAD 05 JAN 82 . 0IO MGL NO NO NO NO ND NO ND 
LEAD 13 APR 82 .0IO Mr.L NO NO NO NO NO ND NO 
LEAD 29 JUN 82 . 010 M<:L NO NO NO NO NO NO NO 
LEAD 28 SEP 82 .QI0 MGL NO NO NO tJO NO 
MERCURY 05 JAN 82 .2 UGI. NO NO NO NO NO NO NO 
MERCURY 13 APR A? . 2 UGI . NO NO NO NO NO NO ND 
f,1£RCURY 29 JUN 82 .2 U<:L ND NO NO NO NO tJO NO 
MERCURY :>8 SEP 82 • 2 UGL NO NO NO NO NO NO 
N02 ♦ N03 AS N 05 JAN 82 .05 MGL 6. 70 . ·11 I . 20 1.60 . 08 NO .22 
N02•NOJ AS N 13 APR 82 . 05 M<:L 5.00 . ,t9 1.00 1.00 . 13 NO . 38 
N02+N03 AS N 29 JUN 82 . 05 MGL 6 . 00 . 52 2 . 00 2.00 . 06 NO . 30 
NO?.•NOJ AS N 28 SEP 82 .05 M<:L 10.00 . 1?. 3 . 00 2 . 00 . 08 ND 
5 El £ N llll-1 05 JAN 02 .005 MGL NO NO NO NO NO NO ND 
:;HF.NI UM 13 APR A2 . 005 Mr.I Nil NO NO NO NO NO NO 
SELCNIUM 29 JUN 62 .005 MGl NO·· NO NO NO NO NO NCI 
SELENIUM 28 SEP 82 .005 M(iL NO NO NO NO NO 
SII.VFR OS JAN 82 . 010 MGL NO NO NO NO ND NO NO 
SIL VER 13 APR 82 .010 Mr.L MO NO NO NO NO NO NO 
SILVER 29 JUN 82 . 0 10 M!:l rm NO NO N[l NO NO NO 
:ill.VEA 28 SEP 82 . 010 Mt:i . NU NO NO NO NO 
[NOi? IN 05 JAN 8, .(),t IJl,I. ND NO NO ND • ND NO NO 



-
RUN DATE: 19 AUG 87 it 

INSTALLATION: SENECA AO, NV SITE: DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PARAM~Hft SAMPLlt,IG DETECTION ., 
DATE LIMIT UNIT~ B 

W5 W4 W6 WI W3 W2 W7 ~RSENJC 05 JAN 8~ •., " .010 MGL ND NO NO ND NO NO ND ARSENJj:: 13 APR 82 •i :i .010 MGL ND ND ND NO ND ND ND ARSENlC 29 JUN 82 .010 MGL ND ND ND ND ND ND ND ARSENIC 28 SEP 82 .010 MGL ND ND ND ND ND BARIUM 05 JAN 82 .10 MGL ND ND ND ND ND ND ND BARIUM 13 APR 82 , , . 10 MGL ND ND f-!O ND ND ND ND BARIUM 29 JUN 82 . 10 MGL ND ND ND ND ND ND ND BARIUM 28 SEP 82 . 10 MGL NO ND ND ND ND CADMIUM 05 JAt,f 82 6.000 UGL ND ND ND ND ND ND ND CADMIUM 13 APij 82 5.000 UGL ND ND ND ND NO NO ND CADM14M 29 JUN 82 6.000 UGL NO NO NO NO ND NA ND CAOMIUt,t 28 SEP 82 5.000 UGL NO ND ND NO NO CHROMIUM 05 JAN 82 .010 MGL ND NO NO ND NO ND ND CHROMIUM 13 APR 82 .010 MGL ND NO NO ND ND ND ND CIIROMJUM 29 JUN 82 .OIO MGL ND NO ND NO ND ND ND CHROMIUM 28 St,P 82 .010 MGL ND NO NO ND NO FLUORIDE 05 JAN 82 . I MGL -~ . 2 .3 • t .2 . I . 3 FLUOIUPE 13 APR Q2 . I MGL .3 .2 .2 .2 .2 . 1 . 2 fLUORIPE 29 JUN 8~ . 1 MGL -~ .2 .2 .2 .2 . 2 .3 FLUOR.DI; 28 SEP 82 . I MGL .3 .2 .2 .2 .2 .2 LEAD 05 JAN 82 .010 MGL NO NO ND ND ND NO ND LEAD 13 APR 82 .Oto MGL ND ND NO NO ND ND ND LEAD 29 JUN 82 .010 MGL ND ND ND ND ND ND ND LEAD 28 SEP 412 .Oto MGL ND ND ND NO ND MERCURV 05 JAN 82 .2 UGL ND ND NO ND NO ND NO MERCURY '3 APR 82 .2 UGL ND NO ND ND ND NO ND MERCURY 29 JUN 82 .2 UGL ND ND ND ND ND NO ND MERCURY 28 SEP 82 .2 UGL ND NO NO ND ND NO N02tN03 AS N 05 JAN 82 .05 MGL 6.70 . 71 1. 20 1.60 .08 NO .22 N02¼N03 AS N 13 APR 82 .05 MGL 5.00 .49 1.00 1.00 . 13 NO .38 N02¼N03 AS N 29 JUN 82 .05 MGL 6.00 .52 2.00 2.00 .06 NO .30 N02¼N03 AS N 28 SEP 82 .05 MGL 10 . 00 . 12 3.00 2.00 .08 ND SELENIUM 05 JAN 82 .005 MGL NO ND ND ND ND ND ND SELENIUM 13 APR 82 .005 MGL ND ND ND ND ND ND ND .·SELENIUM 29 JUN 82 .005 MGL ND ND ND ND ND NO NO SELENIUM 28 SEP 82 .005 MGL N!) ND ND ND ND SILVER 05 JAN 82 .Oto MGL ND ND ND ND ND ND ND SILVER 13 APR 82 .OIO MGL ND ND NO ND ND ND ND SILVER 29 JUN 82 .Oto MGL ND ND ND ND ND ND ND SILVER 28 SEP 82 .010 MGL NO ND ND ND ND 
ENDRIN 05 JAN 82 .04 UGL ND ND ND ND ND ND ND 
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,., 
RUN DATE: 19 AUG 87 11 
INSTALLATION: SENECA AD, NY SITE; DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PAijAMETER SAMPLING DETECTION 
D,,TE LIMIT UNITS B 

~5 W4 W6 W1 W3 W2 W7 ENDIHN 13 APR 82 40.00 UGL ND ND t,ID ND ND ND ND ENDRIN 29 JUN 82 .04 UGL ND ND ND ND ND ND ND ~NDRJN 28 SEP 82 .04 UGL t,ID HD ND ND ND LlNQ~NE 05 JAN 82 .08 UGL ND ND ND ND ND ND ND LlNDANE 13 APR 82 . 08 UGL ND ND ND ND ND ND ND LlNDANE 29 JUN 82 .08 UGL ND ND tiD ND ND ND ND 1-lNDANE 28 SEP 82 . 08 UGL ND ND ND ND ND TPXAPHENE 05 JAN 82 1.6 UGL ND ND ND ND ND ND ND TQXAPHENE 13 AP~ 412 1.6 UGL ND ND f"D ND ND ND ND TPXI\PHENE 29 JUN 82 1.6 UGL ND ND ND ND NO ND NU TOXAPHENE 28 SEP 412 t.6 UGL ND ND NO NO •t-10 METHOXYCHLOR 05 JAN 82 t.6 UGL ND NO NO ND NO NO NO METHDXYCHLOR 13 AP~ 82 t.6 UGL ND ND ND ND NO NO ND MEHIOXYCHLOR 29 JUN 82 1. 6 UGL ND ND ND ND NO ND ND METHOXYCHLOR 28 SEP 82 I 1.6 UGL ND NO ND ND NO 2,4 -0 05 JAN 82 3.8 UGL ND ND ND ND ND ND ND 2,4-0 13 APR 82 3.8 UGL ND ND ND ND ND ND ND 2,4 - D 29 JUN 82 3 . 8 UGL ND NQ ND ND ND ND ND 2,4-0 28 SEP 82 3.8 UGL ND ND ND ND ND SILVEX 05 JAN 82 .5 UGL ND ND ND ND ND NO ND SILVEX 13 APR 82 .5 UGL ND ND ND ND ND ND ND SILVEX 29 JUN 82 .5 UGL ND t,10 ND ND ND ND ND SlLVEX 28 SEP 82 .5 UGL ND Np ND ND ND GROSS ALPHA 05 JAN 82 4.61 PCL ND ND ND ND ND 4. 14 ND 
I s·p t.t_ GROSS ALPHA 13 APR 82 3.37 PCL 3 . 33 NO 2.~3 2.30 3.64 3.39 ND GROSS ALPHA 29 JUN 82 6.49 PCL 4.81 4.26 5.9~ ND 12.60 9.04 3 . 87 GROSS ALPHA 28 SEP 82 5.20 PCL t,ID ND ND ND .r RADIUM-226 28 JUN 82 .24 PCL ND .27 ND ND RADIUM-226 28 SEP 82 . 18 PCL t,ID 

GROSS BETA 05 JAN 82 1. 52 PCL 2.02 3 .01 2 .06 2.31 2.91 2. 12 ND 

~ GROSS BETA 13 APR 82 1.64 PCL ND 1.60 ND 2.05 2 .08 ND ND GROSS BETA 29 JUN 82 1.86 PCL 1. 59 3 . 34 ND 1.62 1. 96 1. 99 ND 'I,,,,,,.,._....._ GROSS BETA 28 SEP 82 1. 76 PCL ND 1. 22 1.85 3. 14 
CHLORIDE 05 JAN 82 1.0 MGL 4 . 6 10 . 0 17.6 7.9 28.5 5 . 8 3.5 CHLORIDE 13 APR 82 1.0 MGL 4.0 9.0 3.0 7 . 0 46 . 0 4.9 2.0 CHLORIDE 29 JUN 82 1.0 MGL 9.0 9 .0 11.0 12.0 51.0 10.0 7 . 0 CHLORIDE 28 SEP 82 1.0 MGL 1 :o ND NO 3.0 11.2 6.0 CHLORIDE 08 FEB 83 1.0 MGL 2.0 6.0 7 .0 6 . 0 9.0 3.0 2 . 0 CHLORIDE 09 AUG 83 1.0 MGL 3.0 5.0 3 . 0 15.0 4.0 CHLORIDE 14 FEB 84 2.0 MGL ND 8.7 20.0 2.3 4.0 ND ND CHLORIDE 20 MAR 85 1.0 MGL 6.0 12.p 7 . 0 15 . 0 4.0 3 . 0 
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RUN DATE: 19 AUG 87 ,, 
INSTALLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PA~A~ETER SAMPLING DETECTION 
PATE LIMIT UNFS B 

W5 W4 ~6 Wt W3 W2 W7 Ct-fLO~IDI; 18 MAR 86 1.0 MGL 3.0 5.0 4.0 5.0 6.0 3.0 2.0 CI-JLqRJDE 17 MAR 87 1.0 MGL 2.0 4.0 4.0 6.0 5.0 3.0 1.0 JRQN 05 JAN 82 .02 MGL . 13 . 15 -i1 . 15 . 19 . 10 . 14 rnQN 13 APR 82 .03 MGL ND .08 .09 . 10 • IQ .02 .10 JRPN 29 JUN 82 .03 MGL ND .24 -~~ .44# .06 .09 .70# UlON 28 SEP. 82 .02 MGL . 12 .24 . 19 .23 .09 mow 08 fEB 83 .02 MGL . 13 . 10 . ·~ .09 .07 .06 .08 HWN 09 AUG 83 .02 MGL .09 . 16 -~~ .07 . 12 lRON 14 FEB 84 . 10 MGL . .• 5 .11 NP ND ND ND 1.02# IRON 20 f,1AR 85 . 10 MGL ND ijO ND ND ND ND lRPN .Q MAR 86 .03 MGL ND ND .03 ND ND • NQ ND IRPN 17 MAR 87 . 10 MGL ND ND ND ND ND ND ND MANGANESE 05 JAN 82 .Oto MGL .270# .040 .300# NO ND .01011 .090# MANG"NESE .3 APR 82 .010 MGL .100# .06011 .040 .020 ND .050 ' .030 MANG"NESE 29 JUN 82 .001 MGL .210# .050 .020 .020 .030 . 130# .Oto MANGANESE 28 SEP 82 .Oto MGL ND ND ND .040 .160# MANGANESE 08 fEB 83 .Oto MGL .020 . 120# .020 ND ND .010 .010 MANGANESE 09 AUG 83 .001 MGL . 120# .320# .Oto .020 .210# MANGANESE 14 FEB 84 .030 MGL ND ND .03~ ND ND ND ND MANGANESE 20 MAR 85 .030 MGL .085# .045 NO ND .038 NO ,.,ANGANESE 18 MAR 86 .Oto MGL ND .120# NO NO ND NO NO MANGANESE 17 MAR 87 .030 MGL .078# .27511 NQ ND ND NO ND PtiENOL 05 JAN 82 .01 MGL ND ND ND ND ND ND ND PHENOL 13 APR 82 .Ot MGL ND NO ND ND ND ND ND Pt-tENOL 29 JUN 82 .Ot MGL ND ND NQ .01& ND ND ND PHENOL 28 SEP 82 .01 MGL .01& .01& NQ .02& NO .01& P11ENOL 08 FEB 83 .Ot MGL ND ND ND ND ND ND ND Pt-tENOL . 09 AUG 83 .Ot MGL ND ND ND ND ND PHENOL 14 FEB 84 .01 MGL ND ND ND ND ND ND ND PHENOL 20 MAR 85 .01 MGL ND ND ND ND ND ND PHENOL 18 MAR 86 .01 MGL ND ND ND ND ND ND ND PHENOL 17 MAR 87 .01 MGL ND ND ND ND ND ND ND SODIUM 05 JAN 82 t. MGL 15. 28. 20. 15. 14. 22. 12. SODIUM 13 APR 82 t. MGL 10. 37. 8. 11. 15. 21. 10. SODIUM 29 JUN 82 t. MGL 12. 11. 9. 15. 20. 24. 8. SODIUM 28 SEP 82 t. MGL 12. 9. 8. 10. 16. SODIUt,t 08 FEB 83 t. MGL 2C 37. 11. 12. 8. 15. 1. soo,u,., 09 AUG 83 t. MGL 16. 36. 11. 9. 15. SODIUM 14 FEB 84 t. MGL 7. 1. 16. 5. 4. 14. 3. SODIUM 20 MAR 85 t. MGL 23. 24. 9. 1. 9. 2. SOOJUM 18 MAR 86 t. MGL 8. 20. 30 : 1. ~- 6. 4. 
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,,, 
RUN DATE: 19 AUG 87 Lt 

INSTALLATION: SENECA AD, NY 
SITE: DEMOLITION GROUNDS 

SAMPLING SITES 

PARAMETER SAMPLING 
RESULTS 

DETECTION 
DAT~ LIMIT UNITS B 

W5 W4 ij6 WI W3 W2 n ~qPI4M 17 f,IAR 87 1. MGL 8. 30. 14. 11. 6. 9. 4. SUlf~TE 05 JAN 82 2.0 MGL 57.5 327.0& 38.8 233.0 147 .0 225.0 11.0 SULF"TE 13 APR 82 2.0 MGL 110.0 330.0& 100 . 0 220.0 210.0 263.0& 84.0 ~ULfATE 29 JUN 82 ' 2.0 MGL 110.0 150.0 100 . 0 260.0& 220.0 293.0& 70.0 SULfATE 28 SEP 82 2.0 MGL 130.0 81.0 88.0 180.0 194 . 0 280 . 0& SULFATE 08 FEB 83 2.0 MGL 93.0 GOO.O& 110 . 0 210.0 180.0 200.0 74.0 SULfAT~ 09 AUG 83 2.0 MGL 129 . 0 333.0& 106.0 215.0 203.0 SULFATE 14 FEB 84 2.0 MGL 51.0 117 .o 130.0 119.0 148.0 108 . 0 7 . 3 SULFATE 20 MAR 85 2 . 0 MGL 306.0& 231.0 231.0 194 .0 180.0 47.0 SULFATE 18 MAR 86 2.0 MGL 77.0 283.0& 63 . 0 248.0 148 . 0 117.0 57.0 SULFATE 17 MAR 87 2.0 MGL 24 . 0 255.0& 67.0 160.0 56.0 ij .p 27.0 COt-jD( fl ELD) 20 MAR 85 1. UMC 680. 440. 540. 550. 490. 270. CO"!D( f I ELD) 18 MAR '36 1. UMC 415. 650. 315. 460. 440. 340. 240. COND(FIELD) 18 MAR '36 1. UMC 415 . 645. 320 . 469, 440. 335. 240. COt-,fD (FI ELD) 18 MAR 86 1. UMC 415 . 650. 315. 460. 450. 335. 240 . COND(FIEI-D) 18 MAR 86 1. UMC 415. 645. 310. 460. 445. 335. 235 . CONO( FI ELD) 17 MAR 87 1. UMC 380. 700 . 400. 500. 445. 450. 310. COND( FI ELD) 17 MAR '37 1. UMC 375. 705. 400. 495. 440. 445. 315. COND( FI ELD) 17 MAR 87 1. UMC 370. 700. 405. 500. 445. 450. 315. COND(FIELD) 17 MAR 87 1. UMC 375. 695. 405. 500. 440. 440. 315. PH(FIELDJ· ··--05 - JAN-82- ·- -· PH 7.3 ·---r:-2 -7. 5 7.2 7.4 7. 3 7. 1 PH( FI ELD) 05 JAN 82 PH 7 . 3 7.2 7.5 7.2 7.4 7.3 7. 1 PH(FIELD) 05 JAN 82 PH 7.3 7.2 7.5 7.2 7.4 7.3 7. 1 PH(FIELD) 05 JAN 82 PH 7.3 7.2 7.5 7.2 7.4 7.3 1. 1 PH( FI ELD) 13 APR 82 PH 7.6 7.2 7.6 7.6 7.4 7.4 7 . 4 PH(flELD) 13 APR 82 PH 7 . 6 7.2 7 . 6 7.6 7.4 7.4 7 . 4 PH(FJELD) 13 APR 82 PH 7.6 7.2 7.6 7.6 7. 4 7.4 7 . 4 PH(FIELD) 13 APR ~2 PH 7.6 7.2 7.6 7.6 7.4 7.4 7.4 PH(FJELD) 29 JUt-j 82 PH 7 . 8 7.~ 7.8 8. 1 1.1 7.8 7 . 8 PH(fIELD) 29 JUN 82 PH 7.8 7.8 7.8 8. 1 7.7 7.8 7.8 PH(FJfLD) i9 JUN 82 PH 7 . 8 7.8 7.8 8. 1 1.1 7.~ 7.8 PH( FI ELD) 29 JUN @2 PH 7.8 7.8 7.8 8 . 1 7. 7 7.8 7.8 PH( FI ELD) 27 SEP 82 PH 7.6 7.9 7.7 7.5 7.5 7.6 
PH(FJEI-D) 27 SEP 82 PH 7 . 6 7.9 1.1 7.5 7.5 7.6 PH(FIELD) 27 SEP 82 PH 7.6 7.9 7 . 7 7.5 7.5 7.6 PH(FIELD) 27 SEP 82 PH 7 . . 6 7.9 7.7 7.5 7.5 7.6 PH( FIELD) 08 FEB 83 PH 7.8 7.3 7 . 8 7.5 7.5 7.7 7.6 PH(FIELD) 08 FEB 83 PH 7.8 7 . 3 7.8 7.5 7.5 7 . 7 7.6 PH(FIELD) 08 FEB 83 PH 7.8 7.3 7.8 7 . 5 7.5 7.7 7.6 PH( FI ELD) 08 FEB 83 PH 7.8 7 . 3 7.8 7.5 7.5 7.7 7.6 PH(FIELD) 09 AUG 8~ PH 7. 1 6.9 6.~ 7 .o 7. 1 
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• 
RUN DATE; 19 AUG 87 !1 

INSTALLATIDtl; SENECA AD, NV SITE; DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

Pi\lJi\MH, B SAMPPN<, DETECTION 
QAT~ LIMIT UNITS B 

W5 W4 W6 W1 W3 W2 W7 P11(fJHD) OQ AUG 8:t PH 7 - 1 6 . 9 6.9 1.0 
1. ' Pli(FJno> 09 AUQ 41~ PH 7 - 1 6.9 6.9 7.0 7. 1 PH(f ~E~O) 0~ {'Uq 8~ PH 7 - 1 6.9 6.~ 7.0 7. 1 PH(flELO) t4 H~ 84 PH 7.3 6.8 7.2 7.3 7.4 1.4 7.5 PH(flE~O) 11 FEB @4 PH 7.3 6.9 7.2 7.3 1.4 7 . 5 7.5 Pt1(fl~LO) 14 HB 84 PH 1-4 6.8 7.3 7.3 7 . 4 7.4 7 . 6 PH(flELD) 14 FEB lt4 PH 7 . 3 6.9 1 . :J 7.3 7.5 7.4 7.6 PH(FJElD) 27 JUN 84 Ptl 7.0 6 . 8 7 . 1 7. 1 1.0 7. 1 7 . 1 Pli(fiELD) 18 SEP 84 PH 8.4 7.5 7.6 7.6 7.5 1 . 1 7 . 6 PH(FJElD) 18 SEP 84 PH 8.3 7.6 7.5 7.7 7.4 7. I 7.5 PH(f.ElD) 18 SEP 84 PH 8.4 7.6 7.5 7.7 7.4 7. I 7 . 5 Pt-HfHLD) 18 SEP 84 PH 8 . 3 7.5 7.6 7.6 7.4 7.2 7 . 5 PH( f I ElO) 20 MAR 85 PH 6.8 6.9 6.7 6.8 7.0 7.0 PH(FIELO) 13 SEP 85 PH 1 . 1 7. 1 7 .-1 7. 1 7.0 PH( f I ElO) 1~ MAR 86 PH 7 . 1 6.8 7.4 7.2 7.0 7.2 7.3 PH(flElD) 18 MAR 86 PH 7 . 1 6 . 9 7 . 4 7.3 7 . I 7.3 7 . 3 PH(fIElO) 18 MAij 86 PH 7. t 6.8 7.4 7.2 7 . 0 7.3 7.3 PH(FIELD) HI MAij 86 PH 1. 1 6.8 7.4 7. t 7 .0 7.2 7 . 3 PH(f IElO) 16 SEP 8~ PH 7. 1 7.0 7.4 6.9 7 . 0 7.0 7.2 PH( F J ElO) 17 MAij 87 PH 6.9 7.3 7.4 6.9 7.2 7. 1 6.9 PH( FI ElO) 17 MAR 87 PH 1 .0 7.2 7.4 6.8 7. 1 7 . 0 7 . 0 PH(FIELD) 17 MAR 87 PH 6 . 8 1. 1 7 . 5 6.9 7. 1 6.9 6 . 8 PH(FIEL:0) 17 MA~ 87 PH 6 . 9 7.2 7.4 6.9 1. 1 6.9 6 . 9 PH(LAB) 14 FEB 84 PH 7 . 9 7.7 7.8 7 . 7 7.8 7.9 7.5 SPEC COND 05 JAN 82 1. UMC 730 . 1130. 720. 850. 860. 930. 640 . SPEC COND 05 JAN 82 t. UMC 730. 1120. 722. 850. 860. 930. 640 . SPEC CONO 05 JAN 82 t. UMC 730. 1130 . 720. 850. 850. 930. 640. SPEC CONO 05 JAN 82 t. UMC 730. 1130. 720. 850. 850. 920. 640. SPEC CONO 13 APR 82 1. UMC 719. 1300 . 699. 810. 1000. 975 . 639. SPEC ~ONO 13 APR 82 t. UMC 718 . 1302. 699 . 810. 1000 . 972. 639. SPEC COND 13 APR 82 1. UMC 719. 1301. 699. 810. 1000. 974 . 640. SPEC COND 13 APR 82 1. UMC 720 . 1300. 699. 810. 1000. 973. 638. SPEC COND 29 JUN 62 1. UMC 620. 590. 580 . 750. 1040. 890. 490. SPEC COND 29 JUN 82 1. UMC 620. 590. 580 . 760. 1030. 890. 490. SPEC CONO 29 JUN 82 1. UMC 1i20. 600. 585. 760. 1030. 890 . 490. SPEC COND 29 JUN 82 1. UMC 620. 600 . 580. 750 . 1030. 890. 490. SPEC CONO 28 SEP 82 L UMC 795 : 665 . 700. 925. 980. SPEC COND 28 SEP 82 1. UMC 790. 665 . 700. 920. 980 . SPEC CONO 28 SEP 82 1. UMC 795. 665 . 700. 920 . 980. SPEC COND 28 SEP 82 1. UMC 795 . 665. 700. 920. 980. SpE9 COND 08 fEB 83 1. UMC 580 . 1160. 685. 760. 680. 755. 605. 
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"" RUN DATE: 19 AUG 87 !1 
INSTALLATION: SENECA AO, NY SITE : DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PARAMl:TER ~AMPLING DETECTION 
P~H LIMIT UNITS B 

W5 W4 W6 Wt W3 W2 W7 ~PEC CONO 08 fEB ~3 t. UMC 580. 1160. 690. 755. 680. 755. 605. SPEC CONO 0!3 FEB P3 1. UMC 585 . 1160. 680. 755. 680. 760. 600 . SPEC CONO 0!3 FEB !13 1. UMC 580. 1160. 685. 760. 685. 760. 600. SPEC CONO 09 AUG .. 3 1. UMC 900. 1190. 1020. 1050. 930. SPEC CONO 09 AUG ~3 1. UMC 890. 1200. 1020. 1050. 940. SPEC CONO 09 AU<. p3 1. UMC 890. 1190. 1020. 1040. 940. SPEC CONO 09 AUG 83 1. UMC 900. 1200. 1020. 1040. 940. SPEC CONO 14 FEB 84 1. lJMC 360. 430. 620. 400. 500. 570 . 88. SPEC COND 14 FEB 84 1. UMC 360. 420. 620. 410. 510. 580. 87. SPEC CONO 14 FEB 84 1. UMC 360. 430. 620. 400. 510. 580. 88. SPEC CONO 14 FEB 84 1. UMC 360. 430 . 630. 400. 510. 57Q , 88. SPEC COND 18 SEP 84 1. UMC 710. 1000. 620. 670. 76Q. 860. 500. SPEC CONO 18 SEP 84 1. UMC 720 . 990. 620. 680. 760. 860 . 500. SPEC CONO Ht SEP 84 1. UMC 720. 1000. 620. 680. 760. 860. 490. SPEC COND 18 SEP 84 1. UMC 720 . 1000. 620. 680. 71>0. 860. 510. SPEC COND 20 MAR 85 1. UMC 990. 700. 750. 760. 750. 390. SPEC CONO 20 MAR 85 1. UMC 1000. 700. 750. 760. 740. 400. SP~C CONO 20 t,fAR 85 1. UMC 1000. 700. 750. 760 : 740. 390. SPEC CONO 20 MAR 85 1. UMC 990. 700. 760. 760 : 740. 390. SPEC CONO 13 SEP 85 1. UMC 720. 610. 880. 830. 840. SPEC COND 13 SEP 85 1. UMC 720. 600. 880. 840. 840. SPEC COND 13 SEP 85 1. UMC 730 . 600. 870. 840. 840. SPEC CONO 13 SEP 85 1. UMC 730 . 600. 880. 830. 830. SPEC CONO 18 MAR 86 1. UMC 590. 960 . 490. 670. 620. 520 . 3600. SPEC CONO 18 MAR 86 t. UMC 590 . 960. 500. 660. 620. 520. 3600. SPEC CONO 18 ,..AR 86 t. UMC 590 . 950. 500. 670. 620. 520. 3600. SPEC ~ONO 18 MAR 86 1. UMC 590. 950. 490. 660. 610. 520. 3600 . SPEC COND 16 SEP 86 1. UMC 710. 1160. 690 . 870. 950. 820. 600 . SPEC COND 16 SEP 86 1. UMC 720 . 1150. 690. 880. 950. 810. 600 . SPEC CONO 16 SEP 86 1. . UMC 710. 1150. 690. 880. 950 . 820 . 600 . SPEC CONO 16 SEP 86 1. UMC 720. 11 60. 690. 880. 960. 820. 610 . SPEC COND 17 MAR 87 1. UMC 640. 990. 670. 820. 710. 730. 530 . SPEC CONO 17 f,IAR ~7 1. UMC 630. 1000 . 680 . 810. 710. 730. 530 . SPEC CONO 17 MAR «17 1. UMC 630. 1000 . 680. 820. 720. 730 . 530 . SPEC CDNO 17 MAR 87 1. UMC 640. 1000. 690 . 820. 710. 740 . 530 . TOC 05 JAN 82 . 1 MGL 1.0 1.0 1.0 1.0 4 . 0 1.0 1.0 TDC 05 JAN 82 • 1 MGL 1.0 1.0 1.0 1.0 4.0 1.0 1.0 TOC 05 JAN 82 • 1 MGL 1 . 0 1.0 1.0 1.0 4.0 1.0 1. 0 TDC 05 JAN 82 • 1 MGL 1.0 1 .0 1.0 1.0 4.0 1.0 1. 0 TOC 13 APR 82 . 1 MGL 39.0 54 . 0 40 . 0 37.0 48 . 0 44.0 40.0 TOC 13 APR ai • 1 MGL 39 . 0 54.0 40.0 37.0 47.0 44.0 40.0 

PAGE NO 6 



-
RUN DATE: 19 AUG 87 

,, 
INSTALLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

rARAt,fpER ~AMPLJN~ DETECTION 
!)AH LIMIT · UNITS B 

W5 W4 W6 Wt W3 W2 W7 roe 1~ AP~ Q~ • 1 MGL 40.0 54.0 42.Q 37.0 47.0 44.0 40.0 TOe q APR 82 • 1 MGL 39.0 55 . 0 4~-Q 37.0 48.0 44.p 40.0 toe 2~ JUN Q2 • 1 MGL 43.0 30.0 4~.o 42.0 53.p 42.0 38.0 roe 2~ J4tf 412 • 1 MGL 42.0 30.0 41.Q 40.0 53.0 42.0 39 , 0 TOC 29 JUN 82 • 1 MGL 42.0 30.0 4~.Q 40.0 54.0 41.0 40.0 TOC 2~ JUN 82 • 1 f.lGL 42.0 30.0 43.Q 42.0 54 . p 43 . 0 38.0 roe 28 SEP 82 . 1 MGL 37.0 28.0 39.0 :?1.0 44.0 4.0 roe 2~ $EP 82 . 1 MGL 38.0 29 . 0 39 . 0 23.0 43 , 0 4.0 roe 28 SEP 82 . 1 MGL 37.0 27.0 39.0 22.0 43.0 4.0 TOe 28 SEP 8~ . 1 MGL 38.0 28.0 39.0 22.0 43.0 4.0 TOC 08 FEB 83 . 1 MGL 23.0 32.0 26.0 22.0 27 . 0 25 ;p 26 . 0 TPC 08 FEB 83 . 1 MGL 23.0 33.0 27.0 22 . 0 26.0 25.0 26.0 TOe 08 FEB 83 . 1 MGL 24.0 32 . 0 27.0 22.0 27.0 25 :0 26.0 . TOe 08 fEB 83 . 1 MGL 23.0 33 . 0 27.0 22 .. 0 27.0 25.0 26.0 TOC 09 AUG 83 • 1 MGL 53.0 47 .0 46 . 0 14 '. o 23.0 TOe 09 AUq 83 . 1 MGL 53 . 0 47 . 0 47.0 74 . 0 22.0 1oe 09 AUq 83 . 1 MGL 54.0 46 . 0 45.0 74.0 21.0 TOC 0~ AUq 83 • 1 MGL 53.0 46.0 4~.o 74.0 22.0 TOC 14 FEB 84 . 1 MGL 24.0 35.0 32.0 24.0 29.0 29 . 0 12 .0 roe 14 FEB 84 . 1 MGL 23.0 36 . 0 33 . 0 24.0 29.0 29.0 11.0 TOC 14 FEB 84 . 1 MGL 23.0 36.0 33.0 24 . 0 29.0 30.0 11.0 TOC 14 FEB 84 . 1 MGL 24.0 35 . 0 32.0 24 . 0 29.0 29.0 11.0 TOC 18 ~EP 84 . 1 MGL 3.0 3.0 3.0 3.0 4.0 3.0 3.0 roe 18 SEP 84 . 1 MGL 3.0 4.0 3 . 0 ' 3.0 4.0 3.0 4.0 TOC 18 SEP 84 . 1 MGL 3.0 4 . 0 3 . 0 3 . 0 4.0 3 . 0 2 . 0 TDC 18 SEP 84 . 1 MGL 3.0 4.0 3 . 0 3 . 0 5 . 0 4.0 3.0 TOe 20 MAR 85 • 1 MGL 5.9 8 . 8 5 . 9 6.0 4. 1 9 . 5 TOC 20 t,fAR 85 . 1 MGL 5.7 8.8 6. 1 6.0 4.0 9 . 6 TOC 20 MAR 85 . 1 MGL 5 . 8 8.7 5.8 6.0 4 . 1 9 . 4 TOC ~OMAR 85 . 1 MGL 5.7 ~-8 5.9 6.0 4. 1 9.5 TOC 13 SEP 85 . 1 MGL 3 . 4 3.0 2.7 3.3 ~ . 1 TOC 13 SEP 85 . 1 MGL 3.4 2.7 2.5 3.2 3.3 TOC 13 SEP 85 . 1 MGL 3.4 2 . 8 2.6 3.3 3. 1 TOe 13 SEP 85 · . 1 MGL 3 . 4 2 . 9 2.5 3.3 3.5 TOC 18 MAR 86 . 1 MGL 3.4 3 . 6 6.3 5.0 5.4 3.5 4 . 2 roe 18 MAR 86 . 1 MGL 3 .. 4 3.5 6 . 3 5 . 0 5. 1 3.5 4.2 TOC 18 MAR 86 . 1 MGL 3.4 3 . 5 6.4 5.0 5 . 1 3.4 4 . 2 roe 18 MAR 86 ' . 1 MGL 3.4 3.5 6.2 5.2 5 . 2 3.6 4 . 2 TOC 16 SEP 86 . 1 MGL 5. 1 4.7 5.3 5.2 6.2 4.7 5.2 TDC 16 SEP 86 . 1 MGL 5.0 4 . 7 5.4 5.4 6.2 4.9 5 . 1 r oe 16 SEP 86 • 1 MGL 5.0 4.8 5.4 5.4 6.3 4.7 5. 1 
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RUN DATE; 19 AUG 87 
,, 

INSTALLATION; SENECA AD, NY SITE; DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PARAMETER SAMPLING DETECTION 
D,ne LIMIT UNITS B 

W5 W4 W6 W1 W3 W2 W7 TOC 16 SEP 8 6 
' 1 

..,GL 4.9 4.8 5.5 5.4 6.2 4.8 5.2 TOC 17 MAR 87 ' . 1 MGL 5 . 0 3.8 3.7 2.3 5.6 ◄ -0 3.6 TDC 17 MAR 87 ' . : 1 MGL 5.0 ~-1 3.8 2.2 5.5 4.0 3 . 6 TDC 17 MAR 87 • 1 MGL 4.9 3.6 3.7 2.2 5.s 3.9 3.5 TDC 17 MAR 87 . 1 MGL 5 . 0 3.7 3.8 2. I 5.6 4.0 3 . 5 TOX 05 JAN 82 , 010 MGL ND .060 .033 .016 .063 . 048 .021 TDX 05 JAN ~2 , 010 MGL ND .050 .025 ND .038 .059 .039 TOX 05 JAN 82 .Oto MGL ND .050 .014 .019 .048 . 016 .034 TOX 05 JAN 82 .Oto MGL .016 .052 .013 .016 .046 .056 .020 TOX 13 APR 82 .Oto MGL ND ND NO ND · ND ND .014 TOX 13 A'PR 82 : 010 MGL ND ND ND ND ND ' "!D ND TOX 13 APR 82 , 010 MGL !'JD ND ND . ND ND NO NO TOX 13 APR 82 .010 MGL NO ND .012 ND .011 NO .010 TOX 29 JUN 82 .010 MGL NO NO NO .017 .063 . 068 . 026 TOX 29 JUN 82 .Oto MGL .064 ND ND .076 ND .039 .028 TOX 29 JUN 82 . 010 MGL . 098 ND .015 .070 .051 .026 .031 TOX 29 JUN 82 ,Oto MGL .045 ND NO .066 ND .082 .020 TOX 28 SEP 82 . 010 MGL . 041 .130 .067 .096 TDX 28 SEP 82 .010 MGL ND .080 ND .069 TOX 28 SEP 82 .Oto MGL NO .095 .077 ND TOX 28 SEP 82 .010 MGL ND .095 .040 .062 TOX 08 FEB 83 . 010 MGL .043 . 030 .040 .039 .046 .017 .030 TOX 08 FEB 83 .010 MGL .042 .047 .047 .028 .046 .033 .038 TOX 08 fEB 83 .Oto MGL . 042 .041 .040 .044 .031 .039 . 047 TOX 08 FEB ~3 .Oto MGL .036 .041 .043 .041 .056 .038 .036 TOX 09 i\UG 83 .010 M~L .041 .040 .041 ND ND TOX 09 AUG 83 .Oto MGL .036 .041 .036 NO ND TOX 09 AUG 83 .010 MGL .042 .038 .039 NO NO TOX 09 AUG 83 .Oto MGL .040 .040 .036 ND ND TOX 14 FEB 84 .010 MGL . 070 .064 NO .037 . 055 .064 ND TOX 14 FEB 84 .010 MGL .060 .074 NO .035 .055 .030 .014 TOX 14 FEB 84 .010 MGL .07_7 .041 !'JD .036 .049 .044 .014 I TOX 14 FEB 84 .010 r,1GL . 032 .062 ND .039 .064 .041 .012 TOX 18 SEP 84 .010 MGL . 022 .016 ND .015 .013 ND .027 TOX 18 SEP 84 .010 MGL .022 .018 . 011 .025 .012 NO .034 TOX 18 SEP 84 .010 MGL . 020 .016 t,./0 .013 NO NO .045 TOX 18 SEP 84 .010 MGL .021 .026 .012 .013 NO .045 TOX 20 MAR 85 .010 MGL ND ND ND ND ND .012 TOX 20 MAR 85 .010 MGL NO ND ND NO NO .013 TOX 20 MAR 85 .010 MGL NO ND ND ND NO .014 TOX 20 MAR 85 .010 MGL NO ND NO NO ND .014 
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-
RUN DA.TE: 19 AUG 87 ,, 
INSTALLATION: SENECA AD, NV SITE : DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PARAMETER SAMPLINq DETECTJON 
DAT~ LIMIT UNITS 

' 
B 

W5 W4 W6 W1 W3 W2 W7 TOX t:J SEP 85 .010 MGL ~D ND ND ND NO TOX p SEP §5 -~>10 "1GL ND ND ND ND ND TOX ,3 SEP Qfi .010 MGL ND NO ND NO ND TOX 13 ~EP 85 .010 "'GL ND NO NO ND NO TOX 18 MAR 1J6 .010 f.1GL ND ND .010 ND ND ND NO TDX 18 MAR ~q .010 MGL ND NO ND ND ND ND NO TOX 18 MAR QG .010 MGL ND ND. NO ND NO ND ND JOX 18 MAR 8ij 
I .910 MGL ND ND NO NO ND NO ND TOX 16 SEP Q~ .010 MGL ND ND ND ND ND NO ND TOX 1~ SEP Qti .010 MGL ND ND ND NO ND ND ND TOX 16 SE:P. Sq .010 MGL t,lD NO t,10 ND NO · tlP ND TOX 16 SEP 8t$ .010 MGL ND NO NO ND ND ND ND TOX p MAR 87 .010 MGL ND ND t,10 ND ND ND ND TOX 17 MAR 87 

\ 
.010 MGL ND ND ND ND ND NO ND TOX 17 MAR 87 .010 MGL ND NO ND ND ND ND ND TOX 17 MAR 87 .010 MGL ND ND NO ND NO ND NO TOS 29 JUN 82 t. MGL 465. 43t. 406. 672./1 704./1 698./1 382. 2,4,6-TNT 27 JUN 84 .001 MGL ND NO ND ND NO ND ND 2,4,6-TNT 18 SEP 84 .001 MGL ND ND ND ND ND ND ND 2,4,6-TNT 20 MAR 85 .001 M~L ND ND ND ND ND ND 2,4,6-TNT 13 SEP 85 .001 MGL ND t-lD ND ND ND 2,4 , 6-TNT 18 MAR 86 .001 MGL ND ND ND ND ND ND ND 2,4,6-TNT 16 SEP 86 .001 MGL ND ND ND ND ND ND ND 2,4,6-Hfl 17 MAR 87 .001 MGL ND ND ND ND ND ND ND 2,4-DNT 27 JUN 84 .001 MGL ND ND ND ND ND ND ND 2,4-DNT ta SEP 84 .001 MGL ND ND ND ND ND ND ND 2,4-DNT 20 MAR 85 .001 MGL ND ND ND ND ND ND 2,4-0NT 13 SEP 85 .()01 MGL ND ND NO ND ND 2,4-0NT 18 f,IAR 86 .001 MGL ND ND ND ND ND ND ND 2 , 4-0NT 16 SEP 86 .001 MGL ND ND ND ND ND ND ND 2,4-0NT 17 MAR 87 .001 MGL ND ND ND ND ND ND ND 2,6-0NT 27 JUN 84 .001 MGL ND ND ND ND ND ND ND 2,6-DNT 18 SEP 84 .001 MGL t,./D ND ND ND ND ND ND 2,6 - DNT 20 J,IAR 85 .001 MGL t,./0 ND ND · ND ND ND 2,6-0NT 13 SEP 85 .001 MGL ND ND ND ND ND 2,6-0NT 18 MAR 86 . 001 MGL ND ND ND ND ND ND ND 2,6-0NT 16 SEP 86 .001 MGL ND ND ND ND NO ND ND 2,6-0NT 17 MAR. 87 .001 MGL ND NO ND ND ND ND ND ROX 27 JUN 84 .030 MGL ND ND ND ND ND ND ND ROX 18 SEP 84 .030 MGL ND NO ND ND ND NO ND ROX 20 MAR 85 .030 MGL ND ND. · ND ND ND ND 
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RUN DATE : 19 AUG 87 
,, 

INSTALLATION: SENECA AD, NY SITE; DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PARAMETER SAMPLING DETECTION 
DATE LIMIT UNITS B 

W5 W4 W6 W1 W3 W2 W7 ROX 13 SEP 85 .030 MGL ND NO NO ND NO ROX 18 MAR 86 .030 MGL NO NO NO NO ND NO NO ROX 16 SEP 86 .030 MGL NO ND !'JO ND ND ND NO ROX 17 MAR 87 .030 MGL NO ND ND ND ND NO ND HMX 27 JUN 84 .100 MGL NO NO ~D NO ND NO NO HMX 18 SEP 84 .100 MGL NO NO ND ND NO ND NO HMX 20 MAR 85 .100 .MGL ND ND NO NO ND ND HMX 13 SEP 85 .100 MGL ND ND NO ND NO HMX 18 MAR 86 .100 MGL NO NO NO ND NO ND NO HMX 16 SEP 86 .100 MGL ND ND ND NO ND !'JO ND HMX 17 MAR 87 • 100 MGL NO ND NO NO ND NO ND TETRYL 27 JUN 84 .010 MGL ND f'lO ND ND NO NO ND TETRYL 18 SEP 84 . 010 MGL NO ND ND ND ND NO NO TETRYL 20 MAR 85 .010 MGL ND ND ND ND NO NO TETRYL 13 SEP 85 .010 MGL NO !'JD ND NO ND TETRYL 18 MAR 86 .005 MGL ND ND ND ND ND ND NO TETRYL 16 SEP 86 , . 010 - MGL ND ND ND ND ND ND NO TETRYL 17 MAR 87 .010 MGL ND ND f'lD ND ND ND ND 
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RUN DATE: 19 AUG 87 

INSTALLATION: SENECA AD, NY 

l:E6ENB 

• 
SITE: DEMOLITION GROUNDS 

NOTES: All METALS ANO OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE 

L1 

NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS 
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES. 
B UpGRADlfNT SITE 
q VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA 
~ V~~UE ~XCEEDS ~ ST~T~ WATER QUALITY STANDARD OR CRITERIA 

MGL - MILLIGRAMS/LITER 
UGL ~ MICROGRAMS/LITER 
PCL ~ PICOCURIES/LITER 

· UMG ·-r MICR0'4HOS/Cft-HIMEHR 
NTU - ~EPHELOMETRIC TURBIDITY UNITS 
TON - THRESHOLD ODOR NUMBER 
TON - TASTE OILUTJO~ INDEX NUMBER 
CU - COLOR UNITS 
PHM - PE~ 100 MILLILITERS 

/:! 
f,. ·1 

~' j" . 

d ~ ,· 
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;:-=t:=::':J::::1Ml5.TAl!'.SJ\%:It\:: 
ARSENIC 
BARl~M 

CADMIUM 
CHROMIUM 

LEAD 
MERCURY 
SELENIUM 

Sl~VER 

.,, M., ,-,she-···t}ta:=N-· -c:0'"1s· · i 
·::. ····· ·· .. ·--~ - .:: .. '.::~ · . . J; .. \ .. M: .. : .. : 

CHLORIDE 
CONDUCTANCE 

IRON 
MANGANESE 

PHENOL 
H 

POTASSIUM 
SODIUM 
SULFATE 

TOC 
TOX 

:itttt;IRli.llil\liSif :, 

mg/I 
mg/I 
ma/I 
rng/1 
mg/I 
mg/I 
rng/1 
rng/1 

mg/I 
umhos/cm 

mg/I 
rng/1 
mg/I 

Standard 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

TNT 2,4,6 mg/I 
DNT2.4 mg/I 
DNT2,6 mg/I 

RDX mg/I 
HMX mg/I 

TETRYL mg/I 

ND 
0.090 
0.002 

ND 
NP 

0.002 
ND 
ND 

8.6 

0.022 

ND 

2.70 
6.70 
220 

6.10 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

~ 

MONITORING WELL MW-1 

' 

3.4 
860 

1.500 
0.015 

ND 

8.60 
280 

5.00 
0.04 

ND 
ND 
ND 
ND 
ND 
ND 

-. 

' 
~ 

1400 

4.70 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

""i 

-

4.3 
845 
ND 
ND 
ND 

6.60 

12.50 
292 

8.90 
0.007 

ND 
ND 
ND 
ND 

. ND 
ND 

-:-

-
-
-
-
-
-

0.000 
0.090 
0.002 
0.000 
0.000 
0.002 
0.000 
0.000 

5.4 
1035 

0.507 
·0.008 
0.000 

6.60 
2.70 
9.27 
264 
6.18 

0.012 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



MONITORING WELL MW-2 

CONSTITUENT r· =oATEt · 1 ··=··=····❖=··.,. · .. ·M····, .. =··=···a9 .. ···· 

=;;:, •• ::•••·::=i:i•.:••·•:=::.::=::;:•••••::•:•:•=•••:••••:::::.:,.•:•••::.•••:••··•:••••=•:::.••:•=;:••:= •. ••::.:: .• ::•· o =a ·,1s::::;;1.::!•••: .;1•:~:•::•:•llil••:i:•••:• ·•· •=·•••==·er
0

.•=•==·= =·•·• ··• ······•·· · 

:::t'Jt::ttJ:METAbS.t•::J:•tJ= 
AR~l:NIC 
~ARlµM 

CADMIUM 
CHROMIUM 

LEAD 
Ml:RCURY 
Sl:~ENIW"11 

~ILVf:R 

rMJs.r;;:e.tmNemu:s 
CHLORIDE 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTASSIUM 

SODUJM 
SULFATE 

TOC 
TOX. 

•:...:=itt&IRCC>S.IV:E.Sflf 

mg/I 
mg/I 
mg/I 1 

·rng/1 ' 
mg/I 
mg/1 1 
m,g/1 
mg/I 1 

mg/I 
umho~/cm 

mg/I · 
mg/I 
mg/I 

Standard 
mg/I 

· mg/I 
mg/I 
mg/I 
mg/I 

TNT2,4,6 mg/I 
DNT2,4 mg/I 
DNT2,6 mg/I 

ROX mg/I 
HMX mg/I 

TETRYL mg/I 

~ · 

ND 
0.078 

ND 
ND 
ND 

0.002 
ND 
ND 

6.2 

0.032 

ND 

o.ao 
6.80 
140 

4.50 
ND 

~ 

2.6 
520 

1.400 
0.011 

ND 

3.50 
73 

6.40 
0.05 

' 

1700 

7.10 
ND 

Mirs:@1. .:: 

2.6 
585 
ND 
ND 

0.003 
6.80 

14.40 
103 

250.00 
0.012 

ND 
ND 
ND 
ND 
ND 
ND 

0.000 
0.078 
0.000 
0.000 
0.000 
0.002 
0.000 
0.000 

3.8 
935 

0.477 
0.006 
0.001 

6.80 
0.80 
8.23 
105 

67.00 
0.016 

0.000 
0.000 
0.000 
0.00 
0.00 
0.00 



· CONSTITU f:NT ,•.:• -:· :,;,:.• .. ,; •,• .,• •, . . -.. •, . ·,• .· . 

. ::::::.·-:,:, 

.. :i.::.:: ,METAl,a?t\':? 
ARSENIC mg/I 
BARIUM mg/I 

CADMIUM mQ/I 
CHROMIUM ·mg/I 

LEAD mg/I 
MERCURY mg/I 
SELl:NIUM mg/I 

SILVER mg/I 

; MIS.CELCAN6tlUS 
CHLORIDE 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTASSIUM 

SODIUM 
SULFATE 

roe 
TOX 

:=/flFEXRU.Cl$ i'lliSU/t 

mg/I 
umhos/cm 

mo/I 
mg/I 
mg/I 

Standard 
mg/I 
mg/I 
mo/I 
mg/I 
mg/I 

TNT 2,4,6 mg/I 
DNT2.4 mg/I 
DNT2,6 mg/I 

ROX mg/I 
HMX mg/I 

TETRYL mg/I 

ND 
0.058 

ND 
NP 
ND 
ND 
ND 
ND 

13.0 

0.043 

ND 

0.90 
3.70 
210 

5.60 
ND 

~ 

MONITORING WELL MW-3 

.. ;;,Mij(S~l; :J/ 

4.0 - 4.3 
650 1400 575 

0.670 - ND 
ND - ND 
ND - ND 

6.80 
- - -

3.40 - 3.50 
100 - 60 

6.20 5.90 7.30 
0.06 ND 9.20 

-
838 

-
-
-

7.10 
-
-
-

15.60 
ND 

0.000 
0.058 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

7.1 
866 

0.238 
0.000 
0.000 
6.95 
0.90 
3.53 
123 

8.12 
1.85 

0.000 
0.000 
0.000 
0.00 
0.00 
0.00 



.:: >>r• r:::{J'.:./\::Jt :]: :: : : ttl; t:iBiT{' i 1::11:; 

:l\{]jj:;MJ;Tt\t$:IJ:J}Ii 
ARSENIC mg/I 
ijARll.JM mg/I 

CADMIUM mg/I 
CHROMIUM mg/I 

LEAD rng/1 
MERCURY mQ/1 
Sf=J-ENU.JM I mg/I 

SILVl:R . mg/I 

\MlSClGliCI.NilUS• t{iit..,.,.,,,.,.,.,.,,. 

GHI-ORIDE 
CONDUCTANCE 

IRON 
MANGJ\Nl:§E 

PHJ=N<;>L 
H 

POTASSIUM 
SODIUM 
SULFATE 

TOC 
TOX 

:: 1/[IXRUCISIY.6.SJ?J 

mg/I 
umtap~/cm 

ma/I 
019'1 ' 
mQ/1 

Standard 
mg/I 
mg/I 
ma/I 
mg/I 
mg/I 

TNT 2,4,6 mg/I 
DNT2,4 mg/I 
DNT2,6 mg/I 

R~ m~ 
HMX m~ 

T~~L m~ 

ND 
0.072 
0.001 

ND 
Nl? 
ND 
N.l? 
Nl? 

6.4 

0.042 

ND 

4.10 
9.00 
130 

11.~0 
O.Q? 

ND 
ND 
ND 
ND 
ND 
ND 

MONITORING WELL MW-4 

-

. 77 

--; 

3.5 
890 

4.100 
0.064 

ND 

16.00 
220 
5.00 
0.02 

ND 
ND 
ND 
ND 
ND 
ND 

:""7 

r1 
7,"i 

-:--

1400 

-

9.00 
ND 

ND 
ND 
ND 
NP 
ND 
ND 

n 

• i 

-

4.3 
900 
ND 

0.030 
ND 

6.60 

22.30 
232 

3.60 
0.005 · 

ND 
ND 
ND 
ND 
ND 
ND 

I.i :~els,~1 11 ·.,,.,Ave~g~ :: 

-:-

-
ND 
ND 
ND 
ND 
ND 

0.000 
0.072 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 

4.7 
1063 
1.381 
0.047 
0.000 

6.60 
4.10 

15.77 
194 

7.23 
0.011 

0.000 
O.OQO 
0.000 
0.00 
0.00 
0.00 



~ 

MONITORING \N!-LL MW-5 

··• 99N~I1IH~NTJ .. ~~!11 : .. :L :··: .. . ,, ~ar~ a~ . tJ: M~rtt:oo ,)cpt-i ~Q :::::::: / Mijtffi:9.1 '. 1L§~Ptfa ~t11 ·•=. · 
··· · :-:-:-:•·····•: •'.•·•:-:-•,:,•-•-•,•-·.••.·.• 

J!'Ji;Ji/ M J;.TA~Sfi]:/\t 
ARSENIC 
f3ARIUM 

· CADMIUM 
CHROMIUM 

LEAD 
MERCURY 
SELf:NIUM 

~It-VER 

\MIS.(UilUJI.Nec»u.s 
CHLQRID~ 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOt-

H 
POTASSIUM 

SODIUM 
SULFATE 

TOC 
TOX 

t::rn:reXRC.QSIVE.$.]l] 

mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

mg/I 1 

umhos/9m 
mg/1 1 

mg/I I 

mg/I 
Standard 

mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

TNT 2,4,6 mg/I 
DNT2,4 mg/I 
DNT2,6 mg/I 
R~ m~ 
H~ m~ 

TB~L m~ 

ND 
0.060 

ND 
ND 
ND 
ND 
ND 
ND 

6.2 

0.024 

ND 

0.80 
6.90 
100 

3.50 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

"7 

-; 

2.8 
3500 

0.790 
0.028 

ND 

5.30 
70 

6.20 
0.03 

ND 
ND 
ND 
ND 
ND 
ND 

-:-

1700 

4.30 
0.02 

ND 
ND 
ND 
ND 
ND 
ND 

-

3.5 
730 
ND 

0.020 
ND 

6.90 

15.90 
94 

6.00 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

-
-
-
-
-
-

0.000 
0.060 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4.2 
1977 

0.271 
0.024 
0.000 

6.90 
0.80 
9.37 

88 
5.00 
0.01 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



MONITORING WELL MW-6 

r : ::< §ipfgijg:; ;rii§i~ll=i!Il~~!l1!.11Ji:i l ! i,l:i0••,iiii',iihiffiftimiiii1foi!ii\i 
ARSl=N19 
BARIUM 

CADMIUM 
CHROMIUM 

Lf:AD 
MERCURY 
SELENl~M 

~,~VER 

\MISGEl!UXNJ;DU.S 
CHLORIDE ' .. 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTAS$1UM 

SODIUM 
SULFATE 
. TOC 

TOX 

II\f/EXR.11.0§1.MiSitl) 

mg/J 
mg/I 
mg/I 
mg/! 
-mg/I 
mg/I 
mg/I 
mg/I 

mg/I 
umhqs/cm 

mg/I 
mg/I 
mg/I 

Standard 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

TNT2,4,6 mg/I 
DNT2,4 mg/I 
DNT2,6 mg/I 

ROX mg/I 
HMX mg/I 

TETRYL mg/I 

ND 
0.018 

ND 
NQ 
NP 
ND 
ND 
ND 

6.0 

0.120 

ND 

0.80 
9.40 

69 
7.20 
0.04 

ND 
ND 
ND 
ND 
ND 
ND 

""'7 

4.0 
680 

0.970 
0.019 

ND 

8.00 
93 

8.70 
0.05 

ND 
ND 
ND 
ND 
ND 
ND 

, 

. ! I ~ Ii-

:-;-; 

1700 
-; 

1.50 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

tM.~tsill!i:i!i!i!!:;l:l::i1l!l1ili!!i:iiill:z.~l II \: ~i~~i-~-. · 

-. 

-. 

3.5 
ij88 
ND 
ND 
ND 

6.70 

13.10 
88 

5.40 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

718 

7.20 

389.00 
0.052 

ND 
ND 
ND 
ND 
ND 
ND 

Q.000 
0.018 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4.5 
947 

0.363 
0.010 
0.000 

6.95 
0.80 

10.17 
83 

82.36 
0.028 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



,.., 
MONITORING WELL MW-7 

········•:: ... ~.~:~;.~•I ::':T:~:~.~:~;.::•••l••;i;.li:i:: .. 8.~ItJ.i:liii!l!ii;;:••l··l:i:11:11i1ii::•:i: .. ::!:l1!!:•:•:•:::: •• ~.~~;~;~~::•1:•••:•:·:········ 
<:'.:tt•:tlMJ:iTAL$••:tJt/J' 

ARSENIG 
~ARllJ~ 

CADMIUM 

.. . ·•••••.?:~ •·•·. •···••t.•.••·1•~~8lJ:I.~Qj} <//'. 

CHROMIUM 
LEAD 

MERCURY 
SELENIUM 

SILVER 

iM1$.(lEL.tt.4NEQU:S 
Ct-f LORIDf: 

CONQ!JCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTASSIUM 

SODIUM 
SULFATE 

TOC 
TOX 

f1Il6XR.JlflSIVJi.S.\f•t 

mg/t 
mg/J 
mQ/1 

' n,,g/t 
mg/I 
mci/1 
mg/I 
rnQ/1 

ffiij/1 
umtiQs/cm 

mg/I 
mg/I . 
mg/I 

Standard 
mg/I 
mg/I 
mQ/1 
mg/I 
mg/I 

TNT 2,4,6 mg/I 
DNT2,4 mg/I 
DNT2,6 mg/I 

RDX mg/I 
HMX mg/I 

TETRYL mg/I 

ND 
0.036 

ND 
NO 
ND 
ND 
ND 
ND 

1.8 

2.000 

ND 

4.20 
1.40 

29 
18.30 
0.02 

1.2 
400 

1.600 
0.019 

ND 

1.60 
24 

6.00 
0.08 

-;-

' • 

--

-

M~Is.ill ::::•:•::J::::i 2~Rt2~111rt • Av~~g~ ... 

:-

-

1.7 -
524 -
ND -

0.010 -
ND -

7.00 -

8.85 -
40 -

9.00 -
ND -

0.000 
0.036 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

1.6 
462 

1.200 
0.015 
0.000 
7.00 
4.20 
3.95 

31 
11.10 
0.03 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



MONITORING WELL MW-8 

··• Qo;:~.~,~~~T!1l;J:vr8~Ti~~ .... ,c= M ~-·••••·· ··•··· ..• 

:: tlJ'/J M t;TAUSt:Jfi\% 
A,R~ENIQ 
t3ARllJM 

CADMIUM 
CHA9MIUM 

LEAD .. ' 

Ml:RCURY 
Sl:U:NIU.M 

~ll-V~R 

tMl:SGEllUI.NS.OUS 
CHLORIDE 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
PQTA~SIUM 

SODIUM. 
SULFATE 

TOC 
TOX 

t:::::::t t.;IBU.ISIV:il??t 

mQ/1 
mg/I 
mg/I 
mQ/1 l 
mQ/l 1 

mg/1
1 

n,9/l
1 

JnQ/1 

mg/I 
umhos/<;:m 
· mo/I 

mg/I . 
mg/I . 

Standard 
ma11 
mg/I 
mg/I 
n,~/1 
mg/I 

TNT 2,4.~ mg/I 
PNT~,4 mg/I 
DNT2,6 mg/I 

ROX mg/I 
HMX mg/I 

TETRYL mg/I 

-
-

~ 

26.0 
1500 

0.680 
0.029 

ND 

32.00 
640 

10.00 
0.07 

ND 
ND 
ND 
ND 
ND 
ND 

1100 

1.60 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

Mat0i:~~::::::::[:I:1i:1i::::rii:il;i :~i.!:t:;~J 

-

.! , 

-;-

19.9 
1753 

ND 
0.020 

ND 
6.50 

17.70 
807 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

1402 

7.10 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

23.0 
1439 

0.340 
0.025 
0.000 

6.80 
0.00 

24.85 
724 

2.90 
0.02 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



CONSTITUENT 
. . :•.: .. :;::;:.:,:::::::,,y~.::::• :L:., t :::•• 

M t;TAJ:8\tJI\':.:: 
AR~ENIC 
BARIUM 

CADMIUM 
CHRQMIUM 

LEAD 
MERCURY 
SELENIUM 

SIi-VER 

it.JlS.G&UtiANEl:0.S. 
CH~ORIDE 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTASSIUM 

SODIUM 
SULFATE 

TOC 
TOX 

::::1:::t::::exe.uas.1vs.srr1 

n,g/1 
mg/I 
mg/I 
·mg/I 
n,g/1 
mo/I 
mg/I 
m~/1 

mg/I 
umt,os/cm 

mo/I 
mg/I 
m~/1 

Standard 
mg/I 
mg/I 
mo/I 
mg/I 
mQ/1 

TNT 2,4,6 mg/I 
ONT 2,4 mg/I 
DNT2,6 mg/I 
R~ m~ 
H~ m~ 

TB~L m~ 

~ 

MONITORING WELL MW-9 

M.~r.1,~ :.. :: :!::it§~etz.~q/: 

.. 

--

6.8 
860 

0.800 
0.035 

ND 

10.00 
210 
4.60 
0.03 

ND 
ND 
ND 
ND 
ND 
ND 

-; 

. ' 
-; 

-•· 

-

-
1500 

-
-
-

-
-

1.50 
ND 

ND 
ND 
ND 
ND 
ND 
NQ 

~ -11 

-
=11 -: 

-: 

=11 -

3.5 -
901 1102 
ND -

0.030 -
ND -

6.60 7.10 

10.10 -
228 -
ND 7.90 

0.008 0.012 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

5.1 
1091 

0.400 
0.033 
0.000 

6.85 
0.00 

10.05 
219 
3.50 

0.013 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



!!!!~1ii i?!\§!!!i!I~!!1l!L1::,:,;,u 
ARSENIC 
t:JAAO)M I 

CADMIUM 
CHR9¥lUM 

LEAD 
MERCURY 
S~Lt=NIµ~ 

~ILVER 

iMIS(l:ELCINE<lUS 
CHLORIDE 

CONDUGTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTASSIUM 

SODIUM 
SULFATE 

TOC 
TOX 

]Jt ltlillll!.1$11:ms:Jt 

rng/f 
mg/I 
mg/I 
rng/1 
,ng/1 . 
rng/1 
mg/I I 

~Q/1 

rng/1 
umtu;is/cm 

mg/I 
mg/I 
mg/I 

Standard 
mg/I 
mg/I 
mg/I 
rng/1 
rng/1 

TNT 2,4,6 mg/I 
.ONT 2.4 mg/I 
DNT2,6 mg/I 

ROX rng/1 
HMX mg/I 

TETRYL mg/I 

MONITORING WELL MW-10 

-:-

'I 

-
"'i" 

13.0 
940 

0.140 
0.020 

ND 

10.00 
270 

5.20 
0.03 

ND 
ND 
ND 
ND 
ND 
ND 

-::-

' 

1400 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

> •MijtB:~J: 

10.4 
972 
ND 

0.020 
ND 

6.60 

11.10 
252 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

605 

7.40 

6.50 
25.00 

ND 
ND 
ND 
ND 
ND 
ND 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

11.7 
979 

0.070 
0.020 
0.000 

7.00 
0.00 

10.55 
261 

2.93 
6.26 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



':}:ii::~::!:I:.~:1:~:t,~1 .::1 ::::: str1,:1:111[~!1;:1j1;::11:1:ir::r:i::::i~1~;r:t i ij 
·=:ft=:{I't,.Mt;T.ACSTI:t:1:l!;;::, 

ARS~NIQ 
PARlµM 

CADMIUM . 
CHROMIUM 

LEAD 
MERCURY 
S~LENIUM 

~ILVER 

\M·1·s. 't::f 1;••1'>•= .. r::!'cia== .. s, •:: . . · .. •. . ,,Q..U.~~•-~~-- •·.•· ... ..: ... 

CHLORIDE 
CONDUCTANCE 

IRON 
MANGANESE 

PHENOI-
H 

POTASSIUM 
SODIUM 
SULFATE 

TOC 
TOX 

ttl:'t)IXP.ll().S·1v1zs.t?r 

m9(1 
mg/I 
mg/I 

. f11g/l 
mg/I 
mg/I 1 

mg/I 
mg/I 

mg/I ' 
umhQs/cm 

mg/I I 
rnw1 
mg/I 

Standard 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

TNT 2,4,6 mg/I 
DNT2,4 mg/I 
DNT2,6 mg/I 
R~ m~ 
HMX m~ 

TB~L m~ 

~ 

MONITORING WELL MW-11 

·•••·:•::=•:••:•1~~~•ti;! :~:=,:::i!i!!:11ii:J•:!:li!iilii!:i:J:1[lli:i :l~:I :1;iJ,•.,, , .. ,.,,i: ••• : •• =.•.·• 

41.0 
1000 

0.500 
0.022 

ND 

17.00 
250 

5.50 
0.02 

ND 
ND 
ND 
ND 
ND 
ND 

~ 

-, 

1200 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

' 

15.6 
789 
ND 
ND 
ND 

6.60 

15.60 
189 

12.40 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

1257 

6.80 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

28.3 
1062 

0.250 
0.011 
0.000 

6.70 
0.00 

16.30 
220 
4.48 
0.01 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



:li:\i:::::i :i~:i•l:~:l~.~:~:~:n:.l :!l;l:!~!::;e1If § ::1:111:1::.1. ::<::::t•+ :,?:H :. ::r 
:JJ:J:ttt·•na1:1csIJtJtJ1 

ARSENlq 
. PAR,LJM 

CADMIUM 
CHROMIUM 

LEAP 
MERCURY 
$~L~NIUM 

Sl~V~R 

cM· .. ··,··.s .. '-'¢11•···•"•¢l)u·····s··. :: ..... •.•-· ... : ..... -~ =~ -- --~•:~.~ -M-. .. -. : ·-
CHLORIDE 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H . 

POTA~~IUM 
~ODIUM 
SULFATE 

TOG 
TO~ 

J//f EXPCQSIVESJ)fl 
TNT2.4,6 
DNT2,4 
DNT2,6 

RDX 
HMX 

TETRYL 

mg/I 
mg/I 

. mQ/1 -
rng/1 
mg/I 
rn9/I 
m91, 1 

mg/I 

rng/1 
umhq~/cm 

mg/I 
rn9'1 
mQ/1

1 
Standard 

rng/1 
rn9'1 
mg/I 
mg/I 
mg/I 

mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

MONITORING WELL MW-12 

. ' ' 

--: 

11.0 
9800 
0.890 
0.01~ 

ND 

20.00 
110 

5.00 
0.05 

ND 
ND 
ND 
ND 
ND 
ND 

ft 

... ~ 

-
1400 

-
-
-

-
-

1.90 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

~0 
-. 
-. 
. ' 

6.9 -
926 910 
ND -

0.010 -
ND -

6.70 7.30 

19.20 -
106 -

25.80 6.60 
ND 0.010 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

·. A .... , .. .. · .. · .. ... . 
> .· yerag~ . •.·,•,·, ,,:;;::,:/ .·.,:: 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

9.0 
3284 

0.445 
0.015 
0.000 

7.00 
0.00 

19.60 
108 

9.83 
0.015 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



·• ••' k AR~ENIC mg/I 

13ARIUM mg/I CADMIUM 
CHRQMIUM ',nQ/1 

LEAD mg/I 
MERCURY mg/I 
SELENIUM mg/I 

&ILVJ:A m9/I 

tMlS.G'J;l'..CANt;8.US 
CHLORIDE 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTASSIUM 

SODIUM 
SULFATE 

TOC 
TOX 

1:I:it§lllUl$.Pl6.S.:t\ 

mg/I 
umho~/cm 

mo/I : 
mg/I I 
mg/I 

Standard 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

TNT 2,4,6 mg/I 
PNT?,4 mg/I 
DNT2,6 mg/I 
R~ m~ 
H~ m~ 

TR~L m~ 

~ 

MONITORING WELL MW-13 

M9.r+, ~ij . : .. M~t.r ,ffl? ~~g~j~2.> ::§~R!±JH 

11.0 
820 

0.140 
ND 
ND 

14.00 
250 
7.10 
0.06 

ND 
ND 
ND 
ND 
ND 
ND 

' ,, 
'I 

1400 

2.30 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

.. 

--;-

7.Q 
865 
ND 
ND 
ND 

6.50 

13.10 
181 

12.60 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

892 

7.00 

7.80 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

9.4 
994 

0.070 
0.000 
0.000 

6.75 
0.00 

13.55 
216 

7.45 
0.02 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



.. :.::,::i~:•~:~.~l:f .~.~I: .. 
J::t::1/J:/ M t;IA(S.:)/J:t\\ 

AR~ENIQ 
P,ARJUM 

CADMIUM 
CHROMIUM 

t-EAD 
MERCURY 
SELENIUM 

SILVJ:R . . 

fM":" 1s· (lE-: 1•:•'l"::)fN"': ··e··: "'US". 
>:: ... .. .. .... ... : .. ~~- :: • . : . . _U ........ :.-: 

CHLOAIPJ: 
CONQUCTANCE 

IRON 
MANGANESE 

PHENO'-
H 

POTA~SIUM 
SODll)M 
SULFATE 

TOC 
TO~ 

?\\ft 6.XRJi.QS.lllE.S.JJ?, 
TNT2,4,6 
DNT2,4 
DNT2,6 

RDX 
HMX 

TETRYL 

rn9'1 
mg/I 
mo/I 
mg/I 
rng/1 
mg/I 
m~/1 
mij/1 

mg/I 
umhos/cm 

mg/I 
mg/I 
mg/I 

Standard 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

mg/I 
mg/I 
mo/I 
mg/I 
mg/I 
mg/I 

MONITORING WELL MW-14 

M~r.2:00. :::, > _ . .,,::!: ~!:wi:i j~:?;::!:: . :;.~~)1:IJ·::::: Ir:::1:i:1::1111e1tr.i 1 

-
-;;-

-

16.0 
1100 

0.290 
ND 
ND 

34.00 
140 

3.00 
0.04 

NO 
ND 
ND 
ND 
ND 
ND 

~ 

~ l f1 
~ 

-
1200 

-
-
-

-
-
-

3.60 
ND 

ND 
ND 
ND 
~p 
ND 
ND 

-; 

23.3 -
1174 1176 

ND -
ND -
ND -

6.60 6.90 
- -

34.90 -
282 -

14.60 6.90 
0.005 ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

>Av~~gti 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

19.7 
1163 

0.145 
0.000 
0.000 
6.75 
0.00 

34.45 
211 
7.03 

0.011 

0.000 
0.000 
0.000 
0.00 
0.00 
0.00 



~ 

MONITORING WELL MW-15 

,,·,,,,,, .. ,, ........ .. l ,.· ::•••:•=•·8.~If ~ .:
11!iiil1!i:!;:1•.iiiii!•!:•li!li:i:•:i:••:•:::•\i.•;••~1~.0 ••~~ ••.• :i••:•• .. , ..... , ... ,,••••·•••·•:•••=··•·•····• •=••==• ••••·•••·••·•••••:••M.~,r•x •~·

1
··••=·•••·•••rn••• ••===••·•=•=••••= ~~~,··,,, .. 

Mt;IAt.aJ•Uf' :=· 
ARSENIC 
·t3ARIUM 
CADMIUM 

CHROMIUM 
LEAD 

MERCURY 
S~LENIUM 

$1LVER 

>Ml$(U;llfl.lNJ;!J'US 
CH!-ORIDf: 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTASSIUM 

SODIUM 
SULFATE 

TOC 
TO~ 

J:tlil;lt1:iJIS'.J.~l⇒.$It\ 

mg/I 
mg/I 
mg/I 
·m II ij 
mg/I 
mg/I 
mg/I 
mg/I 

rng/1 
umnos/Cljll 

mg/I 1 

mg/I 
mg/I 

Standard 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

TNT ~.4.6 mg/I 
PNT2.4 mg/I 
DNT2,6 mQ/1 

RDX mg/I 
HMX mg/I 

TETRYL mg/I 

-::-

":'"" 

11.0 
1400 
1.100 
0.044 

ND 

22.00 
420 

9.80 
0.05 

ND 
ND 
ND 
ND 
ND 
ND 

-:--

-;-

i" 

940 

5.90 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

....,. 

-:-

7.& 
1506 

ND 
0.020 

ND 
6.60 

35.60 
389 

20.50 
0.015 

ND 
ND 
ND 
ND 
ND 
ND 

1175 

6.70 

ND 
0.019 

ND 
ND 
ND 
ND 
ND 
ND 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

9.4 
1255 

0.550 
0.032 
0.000 

6.65 
0.00 

28.80 
405 

9.05 
0.021 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



.. :~••:=.2.~:i~:~•i.,:T:~.~.~:~:;: .. I .:•::•••:•··, S~If4:i:\\!:i::::·=1·••,., •• : •• ,. 

::Jt•:JJ:1
• M l;;JAt.'.$/lt'tf i 
AR~l:NIQ 
'3ARIUM 

CADMIUM 
CHRO~IUM 

LEAD 
MERCURY 
~~Ll=NIUM 

SlLVJ:R , I 

\Mt:s.s.accxNEDUS 
CHLORIDE 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTASSIUM 

SODUJM 
SULFATE 

TOC 
TOX 

fttiIIIPtilS'IYi.itftt 

mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mci/1 
mg/I 
mQ/1 

mg/I 
umho;;/cm 

mg/I 
rng/1 
mg/I 

Standard 
,ng/1 
mg/I 
mg/I 
mg/I 
mg/I 

TNT 2,4,a mg/I 
DNT2,4 mg/I 
DNT2,6 mg/I 

ROX mg/I 
HMX mg/I 

TETRYL mg/I 

MONITORING WELL MW-16 

' -:-

-

1.9 
730 

1.500 
0.020 

ND 

4.90 
190 

4.00 
0.03 

ND 
ND 
ND 
ND 
ND 
ND 

-, 

" 

' -

840 

1.00 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

;, I 

-
-

'. 
-
' -
' ' 

1.7 
764 
ND 
ND 
ND 

6.70 

8.20 
187 

19.90 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

·•§~Pt+~J 

-11 

-11 

"7 

-
-
-
-.. 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

1.8 
· 778 

0.750 
0.010 
0.000 

6.70 
0.00 
6.55 
' 189 
8.30 
0.01 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



·=f\\f/\Mt;TAliS?t:l\J:' 
ARSENIC mg/I 
BAAtUM mg/I 

CADMIUM mg/I 
CHROMIUM 'mg/I 

LEAD mg/I 
MERCURY mg/I 
SELENIUM mg/I 

SILVER mg/I 

\:MlS.G,ELUANEBU.S 
CHLORIDE 

CONDUCTANCE 
IRON 

MANGANESE 
PHENOL 

H 
POTASSIUM 

SODIUM 
SULFATE 

TOC 
TOX 

t:llllzXRC.ClS.Ulli.S.If/, 

mg/I 
umhos/cm 

mo/I 
mg/I 
mg/I 

Standard 
mg/I 
mg/I 
mo/I 
mg/I 
mg/I 

TNT 2,4,6 mg/I 
DNT2,4 mg/I 
DNT2,6 mg/I 

R~ m~ 
HMX m~ 

TB~L m~ 

~ 

MONITORING WELL MW-17 

2.5 
560 

4.000 
0.200 

ND 

4.80 
59 

2.10 
0.03 

ND 
ND 
ND 
ND 
ND 
ND 

580 

2.00 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

3.5 
497 
ND 
ND 
ND 

6.70 

5.40 
44 

8.50 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

616 

7.20 

5.30 
0.010 

ND 
ND 
ND 
ND 
ND 
ND 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

3.0 
563 

2.000 
0.100 
0.000 

6.95 
0.00 
5.10 

52 
4.48 

0.010 

0.000 
0.000 
0.000 
0.00 
0.00 
0.00 
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.-, 
Well in the OD area 
Background Upgradent Concentrations 

?:~=p,,,,,;yp,,=E:::::::=:::~:J::·::=':·':=;:::::;;:::'.-~j:;':'':~:~:;;:;;_'':1:'.;:1;,;.:r:.i:r-:;;i;,!.;:;;;tr;1::;~.::::;,:;:'::::::)m!:::::;::::i:;;;;':r1::;~:1:;;:ji::~\;~;:1:1i*~!J.;;mi 

7.2 7.2 7.8 7.9 -0.325 -0.325 0.275 0.375 
7.2 7.2 7.8 7.9 -0.325 -0.325 0.275 0.375 
7.2 7.2 7.8 7.9 -0.325 -0.325 0.275 0.375 
7.2 7.2 7.8 7.9 -0.32~ -0.325 0.275 0.37Q 

aqd. diff. 0.4225 0.4225 0.3025 0.5625 
Average 7.525 Variance 0.114 

;ii1i1

~:1~:!i!I::'. ;ii!f :ijf ::i1i~:!llJ!!lll(f:tii:i:1: !i\!~
1

~1~ I ii::1:1ie~,i li:\i!~!~::1 
1130 1300 590 - 122.25 292.25 -417.75 
1120 1302 590 - 112.25 284.25 -417.75 
1130 1301 600 - 122.25 293.25 -407.75 
1130 1300 600 - 122.25 292.25 -407.75 

~qd. diff. 57435.25 343398.8 681550.3 
Average 1007.75 V~rience 98398.57 

1 54 30 28 -27.3125 25.6875 1.6875 -0.3125 
1 54 30 29 - 27 .3125 25.6875 1.6875 0.6875 
1 54 30 27 -27.3125 25.6875 1.6875 -1 .3125 
1 55 30 28 -27.3125 26.6875 1.6875 -0.3125 

2983.891 2691.766 11.39063 2.390625 
Average 28.3125 Varian~ 379.2958 

0.06 0.005 0.005 0.039 -0.016 -0.016 
0.05 0.005 Q.005 0.029 -0.016 -0.016 
0.05 0.005 0.005 0.029 -0.016 -0.016 

0.052 0.005 0.005 0.031 -0.016 -0.016 

0.004164 0.001024 0.001024 
Average 0.021 Variance 0.000565 



-..'~ 

Bpckgro~nd Well MW -:;4 . 
l 
T ft' '••#to.,:, 

Initial Mean =:: 

Jnit~l V itrience =:= 

Sarpple Size = 

I .. 
!' 

Compliance Well MW-2 

feb-83 
TOC 25 

25 
25 
25 

., 

average 25 

283l 
379.30 

l(i 

aug-83 

~ 
22 
21 
22 

22 

Students t-Test for wells in the OD area 
TOC - Year 1983 

semiaDDU!ll data I 

varien~ 
Tstar 

Th 
Tm 

Wm 
Wb 
Tc 

If T~iar < T~ no release 

• : .. '.J\ i ; .;, .~." .. " 

.. . 

'diff 
feb-83 aug-83 

0 1 
0 0 

0 -1 
0 0 

0 0.67 
-0.68 -1.29 

2.60 2.60 
454 .. 4.54 
0.00 0.17 

23.71 23.71 

2.60 2.62 
no rel no rel 



J3~ckgrQµnd Well MW-4 

lpiUal tvf ~an =: 
InitiaJ V,rience = 
Samp\~ Size = 

Compli;mce Well MW-2 

feb-84 
roe 29 

29 
30 

29 

average 29.25 

✓ 

28.31 

379.30 
16 

, 
sep-84 

3 
3 
3 

4 

3.25 

At 

Students t - Test for wells in the OD area 
TOC - Year 1984 

semiannual data 

variep~ 
Tstar 

Tb 
Tpi 

Wm 
Wb 

T~ 
If Ts tar < Tc no release 

.? ~· 

,; ·¥·\) 

'diff 
feb-84 sep- 84 

-0.25 -0.25 
-0.25 -0.25 

0.75 -0.25 
-0.25 0.75 

0.25 0.25 

0.19 -S.14 
2.60 2.60 
4.S4 4.S4 

0.06 0.06 
23.71 23.71 
2.61 2.61 

no rel no rel 



Badtgroµn4 W~UMW-• 

lnit~JM~n ~ 
Jnit~J Varien~ a::= 

-~pipl9 Size ::= 

Comrliap~ Well MW-~ 

roe 

~v~.-age 

IJl,f-85 
4.1 

4 
4-1 
4.1 

4.075 

28.31 

379.3Q 
16 

sep-8.5 
3.1 
3.3 

3.l 
3.5 

3.25 

I 
I 

StudenlS I-Test for wells in the OD arl 
TOC - Year 1985 I 

sem~nnual data 

va1ence 
ITstar 

Th 
Tm 

Wm 
Wb 
Tc 

If Tstar < Tc no release 

I , 

. ii\.J. 

•diff 
mar-85 sep-8.5 

0.025 -0.15 
-0.075 0.05 

0.025 -0.15 

0.025 0.25 

0.0025 0.0367 

-4.98 -5.15 

2.60 2.60 
4.54 4.54 
0.00 0.01 

23.71 23.71 

2.60 2.60 
no rel no rel 



Backgrpund W~ll MW- 4 

Initial Mean =:= 

Initial Varience = 
Sample Size = 

Compliance Well MW- 2 

TOC 

average 

,-

mar-86 
3.5 
3.5 
3.4 
3.6 

3.5 

28.31 
379.30 

16 

sep-86 
4.7 
4.9 
4.7 
4.8 

4.775 

~ 

Students t-Test for wells in the OD area 
TOC - Year 1986 

semiannual data 

,\il 

varience 
Tstar 

Th 

Tm 
Wm 

Wb 
Tc 

If Ts tar < Tc no release 

" . . · , 

., .. 

' :,., 

·, 
I 

'diff 
mar-86 sep- 86 

0 - 0.075 
0 0.125 

-0.1 -0.075 
0.1 0.025 

0.0067 0.0092 

-5.10 -4.83 
2.60 2.60 
4.54 4.54 
0.00 0.00 

23.71 23.71 
2.60 2.60 

no rel no rel 



~ackgroup4 Well MW~4 

lpitqal Mean = 
Initial Yarience =s 
Sapiple Size = 

i >! 

Compliance Well MW-2 .(•c' 

TOC 

average 

mar-87 

4.0 
4.0 
3.9 

· 4.0 

3.975 

2831 
379.30 

16 

I 
I 

Students t-Test for wells in the OD ar~a 
TOC - Year 1987 , 

,, 

I 

annual data 

I. 
va~1ence 

Tstar 

Th 
Tm 

1
Wm 

I Wb 

1 

Tc 

If Ts tar < Tc no release 

'1:\, ·' •,. 

,1 _, 1; 

~ \ \' • t ;--

'diff 
mar-87 1: 

0.025 

0.025 

-0.075 

0.025 

0.0025 

-5.00 

2.60 

4.54 
0.00 

23.71 

2.60 

no rel 



Background Well MW-4 

Initial Mean = 
Initial Yarience = 
Sample Size?? 

Compliance Well MW-3 

, -"' ,} 

feb-83 
TOC 27 

26 
27 
27 

ayerage 26.15 

28.31 
379.30 

16 

8UJ-83 
74 
74 
74 
74 

74 

~ 

Students t-Test for wells in the OD area 
TOC - Year 1983 

.! " 
1.t ~ ,1 

J',.' .. ~d 

i' " 

l ,., -; 

semiannual data 

V~fience 
T~tar 

Tb 
Tm 

Wm 

Wb 
Tc 

If Ts tar < Tc no releas~ 

,, . 
J 

}:Ll 

t. Li 

n1 
~~ t-,0 

., 1·-.: 

'diff 
feb-83 
, , 0.25 

-0.15 
0.25 
0.25 

0.25 
-0.32 

2.60 
454 
0.06 

23.71 
2.61 

no rel 

J t.;' 

~:·' .l: 
-: , .. ; 

,J 

;, . ~ ... 

, -· ·,~ 

aug-83 
0 
0 
0 
0 

0.00 
9.38 

2.60 
454 
0.00 

23.71 
2.60 

rel 



~ckground Well MW"".'"4 

lnitial M~~n = 
Jnit~l V1,1tience = 
~mpleS~= 

].-!(i ~~-~ 

Compliaqce Well MW-:-3 1,'t 

'i\' 

f~b-84 
TOC i9 

29 
29 
29 

av~rage 29 

28.31 
379.30 

16 

sep-84 
4 
4 
4 
s 

4.25 

I 

Students t-Test for wells in the OD ar~a 
TOC - Year 1984 I 

semiannual data 

'I .l 

i h , 

.t, . 
,v. 

•· ·' .f~' .J 

I 

1. 
vanence . r~ar 

I 1b 
1)n 

I WIil 

I Wb 
Tc 

If Tst~r < Tc no release! 

... ' ' . 
,. 
,: .- ,.;, l f ··-~.J 

· t" lf ' \ ! ;.:,:. i 

-.·!i', 
\

0 i/1 

Tt j. I 

di 

-\} 

•diff 
feb-84 

0 
. 0 

0 
0 

0 
0.14 
2.(i() 

4.54 
0.00 

23.71 
2.(i() 

no rel 

\1 I 'i 

..I ,:;i 

/ 1, ;·~ 

t,. i~.\ 

sep-84 
-0.25 
-0.25 
-0.25 

0.75 

0.25 
-4.94 

2.(i() 

4.54 
0.06 

23.71 

2.61 

no rel 



Background Well MW-4 

Init~l t,1ean = 
Initial V~nience = 
Sample; Size a 

Compliance Well MW- 3 

')' .' - .; 

mar-85 
TOC 6.0 

6.0 
6.0 
~.o 

average 6 

28.31 

379.30 
16 

sep-8S 
3.3 
3.2 
3.3 
3.3 

3.275 

~ 

Students t - Test for wells in the OD area 
TOC - Year 1985 

semiannual data 

varience 
Tstar 

Th 

Tm 
Wm 
Wb 

Tc 
If Tstar < Tc no release 

I 

~ ~ ' : . ,_ .~ r 

I,, 

,· '-

' i , i ln: , 

'diff 
mar-85 sep-85 

0 0.025 
0 -0.075 
0 0.025 
0 0.025 

0 0.0025 
-4.58 -5.14 

2.60 2.60 
4.54 4.54 
0.00 0.00 

23.71 23.71 
2.60 2.60 

no rel no rel 



Students t-Test for wells in the OD arJa 
TOC - Year 1986 I 

B§qcground WellMW-4 
I 

l i. L \ ·· ·. I 

,1 .! l 

; ~ ' .. J LI )_ .. ·J .. . , t 

lllO~l M~!lP. ~ 28.31 .f' ; "; I J' . -

h•Jtial VJ~n~ ie= 379.30 ~ 'j .. ,; ~ 1 .• j 

~mp~~ize :;=:: 16 
•. l ; 

,. 
',_1 •,, 

Copip~qce Well MW-:-3 

/ ' semianpual data •diff 

mar-86 sep-86 mar-86 sep-86 

roe 5.4 6.2 0.2 -:-0.025 

5:l 6.2 -0.1 -0.025 

5.1 6.3 -0.1 0.015 

5.2 6.2 0 -0.025 

average 5.2 6.225 
I. 

0.0200 0.0025 vapence 
Tst~r -4.75 -4.54 

Th 2.60 2.60 
Tm 4.54 4.54 

1 Wm 0.01 0.00 

Wb 23.71 23.71 
Tc 2.60 2.60 

If Tstar < Tc no releas¢ no rel no rel 



Background Well MW- 4 

Initial M~n i= 

Initial V~lfience =:= 

Sam~le Size = 

Compliance Well MW-3 

TOC 

average 

mar-87 

S.6 
s.s 
s.s 
S.6 

5.SS 

28.31 
379.39 

16 

,.., 

Students t-Test for wells in the OD area 

TOC - Year 1987 

annual data 

i . 

i.t • 0 I 

varience 

Tstar 

Th 

'diff 
mar-87 

o.os 
-0.0S 

-0.05 

0.05 

0.0033 

-4.67 
2.(,() 

Tm 4.54 

Wm 0.00 
Wb 23.71 
Tc 2.ro 

If Tstar < Tc no release no rel 

1 I I~• 

-, 
; 



~ckground Well MW-4 

Initial ~~a11 , 
lpU~l V1rience '::I 
~mpJ.c?Size ~ 
' ::~· t:~! 

Comp~nce Well MW-:-2 ; ' ' . . 

feb-83 
Spe~.Cond. 155 

155 
760 
760 

avera~e 151.S 

C 

1007.75 

98398.57 

12 

aug-83 

930 
940 
940 
940 

937.S 

Students t-Test for wells in the OD arda 

Specific Conductance - Year 1983 I 

I 
I 

seniiannual da~ 

va~ience 

1

Tstar 

1b 
Tm 

1Wm 

I~ 
If Tstar < Tc no release I 

__ J ___ _ 

-.: ~. 

; 1! 

: • 1 J~ 

' ; 
; ~ ' 

.J ' !-, 

'l 

t,-.. j _r\ 

'diff 
feb-83 

-2.S 
-2.S 

2.S 

2.S 

83333 

-2.76 

2.72 
4.54 
2.08 

8199.88 

2.72 
no rel 

aug-83 

-1.S 
2.S 

2.5 
2.S 

2S 
-0.78 

2.72 
4.54 
6.25 

8199.88 

2.72 

no rel 



~ckground Well MW-4 

Initial Mean = 
Jnitial Yarience = 
Sample Size =.= 

Compliance Well MW-2 

'.)"".! 

r~~-84 
Spec. Cond. 570 

580 
580 
570 

average 515 

1007.75 

9839857 
12 

: Jo, j 

sep-84 
860 
860 
860 
860 

860 

~ 

Students t-Test for wells in the OD area 
Specific Conductance - Year 1984 

semiannual data 

:", .. j 

"!,'- : 

I'' 

! ' 
.,,.! 

varience 

Tstar 
Tb 
Tm 

Wm 
Wb 

Tc 
If Tstar < Tc no release 

,· ' 
.1 d J 

; ' ,~ • .,; ! :; 

(' y • 

\ 1 ~- -~ 

. ' r +,1 ._i 

' .-. 
''t' I• 

,,. 

•diff 

feb-84 

-5 
s 
s 

-5 

33.3333 

-4.78 
2.72 

454 
8.33 

8199.88 

2.72 

no rel 

J ,~ ·' 

.. j 1..11 
/"°t"' ... .. : 

. ' 

l,,. fJ 

l 

' 

sep-84 
0 
0 
0 
0 

0 

-1.63 

2.72 

4.54 
0.00 

8199.88 

2.72 

no rel 



8'f.'kgroµq4 Well MW-4 

Inttial Mean 'f'1 

Initial Varience = 
~mpteSize = 

") ~ . ' ~--
Copipliance Well MW-2 ' 1 

Spec.Cond. 

~verage 

,,. 
d 

mar:-85 
750 
740 
740 
740 

742.S 

1007.7S 
98398.57 

12 

/ 

sep-85 

840 

i 

I 
I 

I 
I 

Students t-Test for wells in the OD ar4a 
Specific Conductance - Year 1985 I 

I 
I 

$~miannual data 

;1., 

~ . 

840 
830 

831.S va ·ence 

T~Jar 
Th 
Tm 

Wm 

Wb 
Tc 

If Ts tar < Tc no releas~ 

I 

-~~J 

-· ' ;J 

:.:.i _; ... _;. 

.'.) 

'diff 
mar-85 

1.S 
-2.S 
-2.S 
-2.S 

25 
-2.93 

2.72 
4.54 
6.25 

8199.88 
2.72 

no rel 

'i 

.. ." . ,J !·, ~ 

l. ~,:J 

I 

sep-85 
2.S 
2.S 
2.S 

-1.S 

25 
-1.88 

2.72 
4.54 
6.25 

8199.88 
2.72 

no rel 

. ~·, 
._,:r,.,.' 



Background Well MW-4 

Initial Mean ::= 
Initial Varien~ = 
Samples~= 

Compliance Well MW-2 

mar-86 
Spec.Cond. 520 

520 
520 
520 

average 520 

1007.75 
98398.57 

12 

~ 

Students t-Test for wells in the OD area 
Specific Conductance - Year 1986 

1 ·, 

- semiannual data 
sep-86 

820 
810 
820 
820 

817.5 varience 
Tstar 

Th 
Tm 

Wm 
Wb 
Tc 

If Tstar < Tc no release 

'diff 
mar-86 apr-82 

·O 25 
0 -15 
0 2.5 
0 25 

0 25 
-5.39 -2.10 

2.72 2.72 
454 454 
0.00 6.25 

8199.88 8199.88 
2.72 2.72 

no rel no rel 



Pitclcgroufld W~ll MW-.-4 

Initial Me~Q = 
l -, ; • 

lPillal Y1tjen~ ~ 
~mpleS~ == 

CpJllp~n~ W~Jl MW-.-1 

S~c.Cond. 

Jverage 

, 

niar-::-37 
730 
730 
730 
740 

732.S 

1007.7S 
98398.S7 

12 
!J 

0 

I 

I 
Students t-Test for wells in the OD arJa 
Specific Conductance - Year 1987 1 

~nnu~l data 

0 0 

i ;-, 

.: .; .J' 

var~en~ 
1Tstaf 

1b 
Tm 

1

Wm 

I 

Wb 
Tc 

If Tstar < Tc no release 

I 

I 
I 

, , I 

' 
{ \ 

'diff 
mar-87 

~2.s 
-2.S 
-2.S 

7.S 

25 · 

-3.04 
2.72 · 

4.54 
6.25 

8199.88 
. 2.72 

no rel 

____ J _______________________________ __ 

\, ~ 

•·· 

, .. . ~ . .,, 



Background Well MW-4 

lnitial Mean = 
Initial V~uience = 
Sample Size = 

,. ' 

Compliance Well MW-3 ci 

1007.75 

98398.51 
12 

~ 

Students t-Test for wells in the OD area 

Specific Conductance - Year 1983 

.,,. semiannual data 

Spec.Cond. 

l_!Verage 

feb-83 

680 

aug-83 

1050 
680 1050 

680 1040 

685 1040 

681.25 1045 varience 

Tstar 
Tb 

1m 
Wm 
Wb 
Tc 

If Ts tar < Tc po release 

i1> 1 1 

t: 
',\, 

'diff 
feb-83 aug-83 

-1.25 5 
-1.25 5 
-1.25 -5 

3.75 -5 

6.2500 333333 

-3.61 0.41 

2.72 2.72 
454 454 
156 833 

819'J.88 819'J.88 

2.72 2.72 

no rel no rel 



l)ackgroµnd W~ll MW-4 

Jnit~l Meaq :;;:: 
Jqit~l Varience = 
~mpJC? Size ~ 

Compliance WellMW-3 

fe~-:-84 
~pec.Cond. 500 

~10 
510 

510 

average S07.5 

1007.75 

98398.57 

12 
I , 

~p-~ 
760 
760 
760 

760 

760 

Students t-Test for wells in the OD ar~a 

Specific Conductance - Year 1984 

semianntJal data 

~ . ~ 

vaf ence 
1Tstar 

Tb 
Tm 

Wm 
Wb 
Tc 

If Tstar < Tc no release I 

' . 
l~ ~ ·; I " •j 

.. 
, , \,J 

'diff 
feb-84 

-7.S 

2.S 
2.5 

2.5 

2S 
l"'"5.52 

2.72 
4.54 

6.25 
819'J.88 

2.72 
no rel 

,J! ~· • 

sep-84 
0 
0 
0 

0 

0 

-2.74 

2.72 
4.54 

0.00 
819'J.88 

2.72 

no rel 



~ckgrqµqd Well MW-4 

Initial Mean = 
Jnitial Varieqce = 
~mpJeSize = 

.. 

Compllanq: Well MW-3 

mar-85 
Spec. Cond. 7(>0 

700 
700 
700 

average 700 

1007.75 

98398.57 

12 

sep-85 
830 
840 
840 
830 

835 

~ 

Students t-Test for wells in the OD area 
Specific Conductance - Year 1985 

semiannual data 

.. \'·• 

,_ ;\ 

f" • ,I 

varience 

Tstar 
Th 
1)n 

Wm 
WQ 

Tc 

If Ts~r < Tc no relell5e 

l~~l:i' 

.•ft~: .'. ,, 

l.· 

'diff 
mar-85 

0 
0 
0 
0 

0 
-2.74 

2.72 
4.54 
0.00 

8199.88 
2.72 

no rel 

.,', .. \ J 

L,' :, •• 'l,~; 

I.. 

' I 

,,, I! 

sep-85 

-5 
5 
5 

-5 

333333 

-1.91 
2.72 
4.54 
8.33 

8199.88 
2.72 

no rel 



~ckgrqund WeU MW-4 

Jni,ial M~n =:= 

Jnit ... 1 V~rl~nce ,;;s 

Samp~S~=1 
,.l~ ·:J 

CompllapceWellMW-3 ·,,:,i 

mar-86 

Spec.Cond. 620 
620 
620 

610 

flV~~JC 617.5 

1007.75 

98398.57 

12 

Students t-Test for wells in the OD area 

Specific Conductance - Year 1986 

-ri. 

.d •· J 

! J I 

. semiannual data 

sep-86 

950 
950 
950 

960 

952.S varience 

ITstar 
I Th 

Tm 

Will 
Wb 

Tc 
If Tstar < Tc no releas¢ 

1 '. ":; 

: : l ~~ ,. i •• ~·· ·;, !'. :-~ 

'. ' ·.} \.. 

$ ' {: ,; 

J : : ; ; , .. 
.. i ~ .. 

~J J .; . 

·.·,. 
•t '1• 

'diff 

mar-86 . Jpr-82 
' 

2.5 -2.5 
·2.s -2.S 
2.5 -2.5 

-7.5 1.5 

25 25 
-4.31 -0.61 

2.72 2.72 

4.54 4.54 
6.25 6.25 

8199.88 8199.88 

2.72 2.72 
no rel no rel 



Backgroµnd Well MW- 4 

Initial Mean ~ 
Initial Varience = 
~mt>J~ Size = 

\ j .... .l ! :. : 

Compliance Well MW-3 

Spec.ComJ. 

average 

✓ -

mar-87 
7l0 
710 
720 

710 

712.S 

1007.75 
98398.57 

12 

!: 

0 

~ 

Students t -Test for wells in the OD area 
Specific Conductance - Year 1987 

.I• 
,,, If ., ,., 

annual data 

0 0 varknce 
Tstar 

Th 
Tm 

Wm 
Wb 

Tc 
If Ts tar < Tc no release 

~ t.\ A• ~ • 0 :• 

: h ;'..' f·.:_ . 

!. 

'diff 
mar-87 

-2.S 
-2.S 

7.5 
-2.S 

25 
-3.26 

2.72 
4.54 
6.25 

819'J.88 
2.72 

no rel 

' ~ . 

:;j 

ii 

.-, 
{, . '"• 

,,.: 



l}a~kJroµnd Well M.W-4 

lPiJial t,{~n :;:: 

lllil~l V~ri~nce ~ 
~ampl~S~ ~ 

~-' ~ i: 

Compliance? Well MW-2 

TOX 

Jverage 

I 

I 

(eb-83 
0.017 
0.033 
0.039 
0.038 

0.03175 

0.021 
0.000S6S 

12 
' 

Students t-Test for wells in the OD area 
TOX - Year 1983 

~ I I . • ' 

L .. • 

.,, semiannual data 
aug-83 

0.00S 
0.005 
0.005 
0.00S 

0.00S varience 
Tstar 

Th 
Tm 

Wm 
Wb 
Tc 

If Tstar < Tc no release 

... ,.·, 1., 

·l . ,, 

.; 

'diff 
feb-83 

-0.01475 
0.00125 
0.00725 . 
0.00625 

0.00010358 . 

1.26 
2.72 
4.54 
0.00 
0.00 
336 

no rel 

aug-83 
0 
0 

0 

0 

0 

-2.33 

2.72 
4.54 
0.00 
0.00 
2.72 

no rel 

a• ~.: 



J3~ck~oun4 W~ll MW- 4 

Jnitial Mean = 
Initial Varience = 
~mpl~Size = 

I} (rji 

Compliance Well MW- 2 ·_,. ,-1 . , .. ·~ 

., 
feb-84 

TOX 0.064 
0.030 
0.044 
0.041 

average 0.04475 

0.021 
0.000565 

12 

I 

~ 

Students t-Test for wells in the OD area 
TOX - Year 1984 

L. 
; ..,. ,. 

•:.· -

' ·""'") 
~ ,t ; 

Ii. 

• : ◄ ~ 

/ semiannual data 
sep-84 

0.005 
0.005 
0.005 
0.005 

0.005 varience 
Tstar 

Tb 

Tm 
Wm 
Wb 

Tc 
If Ts tar < Tc no release 

~:. ; ':, 

\l ( r ,_; •1 1 .(•I 

't ' ~ , .J ~. 
... ',' 

~ . : , ; ,1 

-··:-. ·, "i ., ~ .... ...... 
,. ,, f! 

d 
·1 :: , .. , ....... 

'diff 
feb-84 sep-84 
0.01925 0 

-0.01475 0 
-0.00075 0 
-0.00375 0 

0.00020092 0 
2.41 - 2.33 
2.72 2.72 
4.54 4.54 
0.00 0.00 
0.00 0.00 
3.66 2.72 

norel _; no rel 



Background Well MW-4 

•Pitial Me~m ~ 
Initial Variepce = 
Samfl~ Size = 

Comfliapce Well MW-2 

( 

mar-;-~ 
TOX 0.005 

o.oos 
0.005 
0.005 

average o.oos 

0.021 
0.000565 

12 

Students t-Test for wells in the OD area 
TOX- Year 1985 

I 

Li· 

I a, 

" 

'<' ~emiannual data 
sep-85 

0.00~ 
0.005 
0.005 
0.005 

0.005 va1 ence 
Tstar 

'lb 
Tm 

Wm 
Wb 
Tc 

If Ts tar < Tc no release 

f,j ,! .. • t ,1,, ! 

' ~ ... "#·', 

~. •: < ¾ :~ ~ 

I I 

';' ; '\ .:: ' ~· 

'diff 
mar-85 sep-85 

0 0 
0 0 
0 0 
0 0 

0 0 
-2.33 -2.33 

2.72 2.72 
4.54 4.54 
0.00 0.00 
0.00 0.00 
2.72 / 2.72 

no rel no rel 



Backgroumf Well MW- 4 

Initial M~an = 
Initial Vatjence = 
~mpleSize = 

• I 1 •,. 

Compliance Well MW- 7 

/ 

mar,~ 
TOX 0.00~ 

().00S 

0.005 

Q.005 

average 0.005 

0.021 

0.000565 

12 

"" 
Students 1- Test for wells in the OD area 
TOX - Year 1986 

,._ ... , 

,,, semiannual data 
sep-86 

0.005 
0.005 
0.00S 

0.005 

0.005 variel)ce 

Tsfar 
Tb 

Tm 
Wm 
Wb 
Tc 

If Ts tar < Tc no release 

l.:i),; 

t ; I ~- j 

.I ... 

. '~. .,·,, . 

'diff 
mar-86 sep- 86 

0 0 
, o 0 

0 0 

0 0 

0 0 

-2.33 -2.33 

2.72 2.72 

4.54 4.54 
0.00 0.00 

0.00 0.00 

2.72 2.72 / 

no rel 
,,. 

no rel 



~clcJrQµnd Well MW-4 

•nitiat ~~aq =. 
Jniticll Vaoence = 
Sampl~ Size ~ 

1,1~.,t. 

Co1J1pliance Well MW-1 

TOX 

fyerage 

✓ 

m•t":'.86. 
O.OQ~ 
0.005 
0,005 
p.005 

0.005 

0.021 
0.000565 

12 

Students t-Test for wells in the OD area 
TOX - Year 1987 

annual 4ata 

,J,:..:. 

.}:··,_~h 

_,,,; 

! ,,,,,;l. 

varyen~ 
Tstaf 

Th 
Tm 

Wm 
Wb 

Tc 
If Tstar < Tc no r~le~~ 

j;'ff; 

i, {!,• 

.°i: .:.~ . ,., 

'diff 
mar-86 

0 
; 0 

0 

0 

0 
-2.33 

2.72 
4.54 
0.00 
0.00 
2.72 

no rel 

t.,,. J '11 

:; J J 

i.''< I.! 

tJl!d 

·I ~ ,t 

1 j ·' 

. i Ji 

q,! 

ii 

' '
1 7t 1,-.... · 



Bttckground Well MW- 4 

Initial Mean = 
Initial Varience = 
~ampl~ Size = 

i) ti :,' .i ~ 

Compliance WellMW-3 

TOX 

average 

. ' I ~ I 

( 

feb-83 

0.046 
0.046 
0.031 
0.056 

0.04475 

0.021 

0.000565 

12 

---
Students t-Test for wells in the OD area 
TOX - Year 1983 

1-:: 
. ~ ': 

•., 

I l 

r !; 

~. L I ,) .. 

, semiannual data 
aug- 83 

0.005 
0.005 
0.005 
0.005 

0.005 varience 

Tstar 

11> 
Tm 

Will 
Wb 
Tc 

If Ts tar < Tc no releas~ 

; ~!ft 
., 

' '· . .., . 

, ... . •:, 
. -.,'l. 

\' . i' . ,, 

' J. -~ r., .. 

,t ·.,, .. 
•• l l•; 

' , .\ 

· • 'diff 
feb - 83 aug-83 
0.00125 0 
0.00125 0 

-0.01375 0 
0.01125 0 

0.00010625 0 

2.77 -2.33 

2.72 2.72 

4.54 4.54 

0.00 0.00 
0.00 0.00 
338 - 2.72 

no rel no rel 



B,a~s~qum~ W~Q MW-4 

fnj~µtl M~n ,9 

~nit~l Y,*nce = 
~ample Size = 

. \) 

Complia'1ce W ~II MW-3 

TOX 

ay~rage 

I '' 

feb-:-84 
0.055 
0.05S 
0.049 

0.064 

0.05575 

0.021 

0.000565 
12 

al 

Students t-Test for wells in the OD area 

TOX - Year 1984 

annual data 

.i ' 

:J. ~1 

\ ·,, 

.,/ 

t ~ 1 

,;U·. 

••j. I~ 

'diff 
f~b-84 

-0.0007S 
-:-0.0007S . 
-0.00675 

0.00825 

varience 
Tstar 

Tb 

0.000038 
4.62 
2.72 

Tm 4.54 
Wm o.oo 
Wb 0.00 
Tc 3.03 

If Tstar < Tc no release rel 

I 

~ ' " /• . 
<'\! . 

i' 

( 

,)"! 

•I 

• L' 



BackJround WellMW- 4 

Initial Mean = 0.021 
Initial Varience =? 0.000~65 
Sample Size = 12 

II J C-1-:..il 

Compliance Well MW-3 -~-, 
., . 

/ ,,-

m~r-:-85 ~p-85 
TOX 0.00S 0.005 

0.00S 0.00S 
0.005 0.005 
0.005 0.005 

average 0.00S 0.005 

~ 

Students t-Test for wells in the OD area 
TOX - Year 1985 

j,,J • 

' l • 

..... 

.!'···1 

' .. 

semiannual data 

varience 

Tstar 

'fb 
Tm 

Wm 
Wb 

Tc 
If Tstar < Tc no release 

1,q 

. ,l 

' j 

4,t• 
":' ·: ..... Y'' 

t8 

'diff 
mar-85 sep- 85 

0 0 
0 0 
0 0 
0 0 

0 0 
-2.33 - 2.33 

2.72 2.72 
4.54 4.54 
0.00 0.00 
0.00 0.00 
2.72 2.72 

no rel no rel 



Backgro~d Well MW-4 

fnit~l Mean =. 

lnitial V;uience ~ 
~mplc; Size =;: 

1 ~ '· 

P>mpliance Well MW-3 

(' 

mar-~ 

TOX 0.00S 
0.00S 
0.00S 
0.00S 

average 0.00S 

0.021 

0.000S65 

12 

Students t-Test for wells in the OD area 
TOX - Year 1986 

- semiann-qal data 
sep-86 

0.00S 
0.00S 
0.00S 

0.005 

0.00S vuience 
Tstar 

1b 
1)n 

Wm 
Wb 

Tc 
If Ts tar < Tc no release 

J 

~ ! - ~ . . 

{• ( ,: ' I 

,··, , .. , 

'diff 
mar-86 sep-86 

0 0 
0 0 
0 0 

0 0 

0 0 

-2.33 -2.33 
2.72 2.72 
4.54 454 
0.00 0.00 
0.00 0.00 

2.72 2.72 
no rel no rel 



Background Well MW-4 

lnit~l t,i~aq = 
lnit@l Y~ri~nce = 
Sample Size =:= 

Complian~ W~U MW-3 

TOX 

average 

/ 
mar-86 

0.00S 

0.00S 
0.00S 

0.00S 

0.00S 

0.021 
0.000565 

12 

"' Students t-Test for wells in the OD area 
TOX - Year 1987 

annual data 

varience 
Tstar 

Th 
Tm 

Wm 
Wb 
Tc 

If Ts tar < Tc no release 

.. ' '•,,· 

• ~ I 

'diff 

m~r-86 
0 

0 
:.: 

0 

0 

0 

-233 
2.72 
4.54 
0.00 

0.00 

2.72 
no rel 



~ck~un4 WellMW--:4 

Initial Me~n .= 

Jnitial V ~aie~ce =.:= 

~i!mpl~~~ = 

Complian~ Well tytW-2 

,I 

feb-83 

ptt 7.1 
7,7 
7.7 
7,7 

@V~f~J~ 7.7 

•,'\:,r:, 1r_"!.·•· 

1.525 
0.114 

16 

Sludents l-Tesl for wells in lhe OD area 
pH - Year 1983 

'S' j l.• 

/ semiannual dala 
aug-83 

7.1 
7.1 
7.1 
7.1 

7.1 varience I ... 

Tstar 

Tb 
Tm 

Wm 
Wb 
Tc 

If Tstar < Tc no release 

• , , J .. l 

i.,; j 

.. , t·;1 J 

'diff 
feb-83 aug-83 

0 0 
0 0 
0 0 
0 0 

0 0 
2.07 -5.03 
2.60 2.60 
4.54 4.54 
0.00 0.00 
0.01 0.01 
2.60 . 2.60 -

no rel no rel 



l3aq(ground Well MW ..,.4 

Initial Mean = 
Initial Varience = 
Sample Size = 

~. ; J. 

Compliance Well MW-2 

feb-84 
pH -' 7,-J 

1.5 
7.4 
7.4 

average 7.425 

I 

1.525 
0.114 

16 

sep-84 
7.1 
7.1 
7.1 
7.2 

7.125 

~ 

Students t-Test for wells in the OD area 
pH - Year 1984 

.L<• ,._ 

t:.:~ i; {, t 

semiannual data 

l i ;., 

1i· 

_: • ~ ~ l 

I ••i\., ~ 

varience 

Tstar 
Th 
Tm 

Wm 
Wb 
Tc 

If Ts tar < Tc no release 

. ,. 
~ ~ 't • • 

~' i, 

., \. ..... , 

d ..;t .:/ 

•diff 
feb-84 

: -0.025 
0.015 

-0.025 
-0.025 

0.0025 
-1.14 

2.60 
4.54 
0.00 
0.01 
2.76 

no rel 

'" . . ··~,. 

sep-84 
-0.025 
-:-0.025 
-0.025 

0.075 

0.0025 
-4.54 

2.60 
4.54 
0.00 
0.01 
2.76 

no rel 



B~ckgr~\lnd Well MW-4 

Jn.itial M~n. = 
Initial V~nience = 
s,m.,le ~ize ::; 

',I ••• ' .l 'li2: 

Complian~ Well MW-2 ... , 

pH 

average 

~ / 

- r.: 

niar-:~ 

7:~ 
13 
7.3 

7.2 

7.25 

7.525 
0.114 

16 

Students t-Test for wells in the OD area 

pH - Year 1986 

f 1 

\. \.> , l 1,• l 1 

'. j - ; 

:.. .. r: •.1 

annµal~ata 

.u t 

! 

\4 

,1,; ~ ! 

va9ence 
Tstar 

Th 

1;: 
Wb 

Tc 
If Tstar < Tc no release 

l!.i 1 ;',J 

I:~ ~ • ' 

I 

:.1 lh~,,.: 

I , I, , 

'diff 
niar-:86 · 

i -0.05 
0.05 
0.05 

-0.05 

0.0033 

-3.08 
2.60 
4.54 
0.00 
0.01 · 

2.81 
no rel . 

OuJ 

l, l 

l, , °: ..:_ 

i, • ! 

I 1, ~ i 

Ji 

,, 1,Ii 



Backgroun4 Well MW-4 

Initial Mean = 
Initial Varience ~ 
Sample Size = 

\ 
.. , ,, 

' .. 

Compliance Well MW-2 

pli 

average 

✓ 

mar-87 
7.l 
7.0 
6.9 
6.9 

6.915 

7.525 
0.114 

16 

~ -

Students t-Test for wells in the OD area 

pH - Year 1987 

annual data 

,LL 

, ; ,1: 

, i.;:i ,, 

!.·" 

l• ,.: 

ii ,, 
' •• }1\ 

varience 
Tstar 

Th 

LJ t! l 

tJ L, 
t. ~ f 

"'' 
\: .. ~: 

'diff 
mar-87 

0.125 
0.025 

-0.075 
-0.075 

o.ocm 
-5.61 

2.60 
TJD 4.54 
w~ o.oo 
Wb 0.01 
Tc 3.07 

If Tstar < Tc no release no rel 

~ ... ; 

: 'ii 

~: '-~ .l 

:. I 

j \_\ 

'~. ;' 
,1 

'" . ' ~~ 



~ckgroqnd Well MW-4 

Initial t4ean r­
Injt~l V~rien~ ~ 
8'mpleS~=:: 

11:: .~ ' ... ,! 

Compliance Well MW-3 ; -~ 

pl-f 

av~rage 

t.: 

./ 

feb-83 
7.S 
7.S 
7.S 
7.S 

1.S 

1.S25 
. 0.114 

16 

Students t-Test for wells in the OD area 
pH - Year 1983 

). < 

I - : ::~ 
! ~ . 

, .. 
. ' 

-semiannual data 
aug-83 

7.0 
7.0 
7.0 
7.0 

7.0 vari
1

en~ 
Tstar 

Th 
Tm 

Wm 

Wb 
Tc 

If Tstar < Tc no release 

, !·' , ,, 
I 

,,i ,, • 

:.. ·: 

.J \ I t 

i; .}I. 1i,' ' I 

•diff 
feb-83 

0 
0 
0 
0 

0 
-0.30 

2.60 
4.54 
0.00 
0.01 
2.60 

no rel 

aug-83 
0 
0 
0 
0 

0 
-6.22 

2.60 

4.54 
0.00 
0.01 
2.60 

no rel 

' ,. '.i,,.e 



Background W~ll MW-4 

{qit~l MellQ = 
Initial Varience? 
~mpleSize = 

.. ",.; .! 

Compliance Well MW-3 ,, 

pH 
feb-84 

7.4 
7.4 

/ 

7.525 

0.114 
16 

~ 

Students t-Test for wells in the OD area 
pH - Year 1984 

✓ semiannual data 
sep-84 

7.5 
7.4 

1.i i. 

~ JJ 

• I .. ~ i, 

u u 
1 1.S 1.4 

average 7.425 7.425 v;uience 

Tstar 
Th 

1)n 

If Ts tar < Tc no release 

Wm 
Wb 
Tc 

·,, . .,, 
' • C • 

J ; ; 

..: 
, it'\ .. .; 

'. -~,i,.J' . 

. - !~ 

. 'diff 
feb-84 sep-84 
-;-0.025 0.015 
-0.025 -0.025 
-0.025 -0.025 

0.075 · -0.025 

0.0025 0.0025 
-1.14 -1.14 

2.60 2.60 

4.54 4.54 
0.00 0.00 
0.01 0.01 
2.76 ; 2.76 

no rel no rel 



&,ckground Well MW-4 

Jnitial Me,p ~ 
J1Jit~l V tn~qce = 
Saappl~ Size = 

~ 

P>~pliance Well MW-3 

pH 

average 

/ 

~af-:-~ 
7.0 
7.1 
7.0 
7.0 

7.025 

7.525 
0.114 

16 

Students t-Test for wells in the OD area 
pH - Year 1986 

~nnualdata 

L' 

i ,; ~. 

var;ieqce 
Tstar 

Th 

Tm 
Wm 

Wb 
Tc 

If Tstar < Tc no release 

,,,: 

;: • I! :,1. , 

r ,. 1 ;: : , ~ ~ ►:; 

•j :·-< 

J :, , 

l I,. 

1.. L ~, ~ l ·' 

'diff 
mar-86 
-0.025 

0.075 
-0.025 
-0.025 

0.0025 
-5.68 

2.60 
4.54 
0.00 

0.01 . 
2.76 

no rel 

' ' ,1 

Ii;.',, 

l 



Background W~ll MW-4 

Initial Mean = 
Initial Varience::;: 
Sample Size = 

\ . 
Compliance W~ll MW-3 

pH 

average 

mar-87 
7.2 
7.1 
7.1 
7.1 

7.125 

/ 

7.525 
0.114 

16 

~ 

Students l -Test for wells in the OD area 
pH - Year 1987 

annual data 

>• 

ii 
, .. 

varience 
Tstar 

Th 

: _ ·1l 

'diff 
mar-87 
· 0.075 

-0.025 
-0.025 
-0.025 

0.0025 
-4.54 

2.60 
Tiq 4.54 

Wµ1 o.oo 
Wb 0.01 
Tc 2.76 

If Tstar < Tc no release no rel 

·l 

; ! 

l\>,J 



l3actcgroup,d Well MW-4 

Jnitial Mean = 
Initial V~rience ;== 

Sample Size :::;: 
~ I..;• t~ 

Compliance Well MW-4 • .! 
. ' 

feb-83 

ptt 7.3 
7.3 
7.3 
7.3 

average 7.3 

7.525 
0.114 

16 

aug-83 
6.9 
6.9 
6.9 
6.9 

6.9 

Students t-Test for wells in the OD area 
pH - Year 1983 

semiannual data 

\' 

I ,i 
! 

varience 
Tstar 

Tb 

Tm 
Wm 
Wb 

Tc 
If Tstar < Tc no releas~ 

1._ , ..... 

t,, \ 

L' 1 ~ J 

~ i ~ 

• ~;· ; I, 

, 1,.-.-:. .. , ,;_ 

• 1 •~ . 

'diff 
feb-83 aug-83 

0 0 

0 0 

0 0 

0 0 

0 0 

-2.67 -7.40 
2.60 2.60 
4.54 4.54 
0.00 0.00 
0.01 0.01 

2.60 2.60 
no rel no rel 



Backgroun~ WeUMW-4 

Initial Mean = 7.525 
Initial Varience r 0.114 

~l)µlpl~ Size = 
\· •\. -: 16 

Compliance Well MW-4 

feb - 84 sep-84 

pH 6.8 7.5 
p.9 7.6 
6.8 7.6 
6.9 7.5 

average 6.85 1.55 

~ 

Students t-Test for wells in the OD area 
pH - Year 1984 

semiannual data 

,I 

. ,J 

. 1 ,, j 

'J 

varience 
TsJar 

Th 

Tm 

Wm 
Wb 
Tc 

If Ts tar < Tc no release 

, UI 

1 ·.·.J 

.~ t ., I .d 

•t'f , . ~ 

'diff 
feb-84 sep-84 

-0.05 -0.05 
0.05 0.05 

-0.05 0.05 
0.05 -0.05 

0.0033 0.0033 
-7.57 0.28 

2.60 2.60 
4.54 4.54 
0.00 0.00 
0.01 0.01 
2.81 2.81 

no rel no rel 



'3aclcground Well MW-4 

lnitial Mean = 
Initial Varience = 
~,mplf? Size = 

(~ ~~ !_ 

.'-,! 

Compliance Well MW-4 

pH 

ijV~raie 

mar-~ 
6.8 
(i.9 

6.8 
(i.8 

6.825 

7.525 
0.114 

16 

Students t-Test for wells in the OD area 
pH - Year 1986 

annual data 

f .'JO .. 
l.' 

varience 
Tstar 

lb 
Tm 

Wm 
Wb 
Tc 

If Tstar < Tc no releasi 

-- - ·---·-·--'-

'~ i 
~ ~ r. 1 

J:. j 

I L°t i 

CC ·',1 J., ~A J 

'.~ I' I 

\'./ 

• ,;11., -

. ~. 

'diff 
mar-86 
-0.025 

0.075 

-0.025 
-0.025 

0.0025 
-1.9S 

2.60 

4.54 
0.00 

0.01 

2.76 
no rel 

t: ':~ .. i 

I i 1 . 

I •' ~ f., 

ii \ 
17i• ·, ~: 



Backgrouqd Well MW-4 

Initial Mean = 
lnitial Varience =;= 

Sampf~ Size = 
i ,1.'l 

Compliance Well MW-4 

pH 

average 

mjlr-87 
7.3 
7.2 
7.1 
7.2 

7.2 

7.525 
0.114 

16 

~ 

Students t-Test for wells in the OD area 
pH - Year 1987 

annual data 

varience 

Tstaf 
Th 
Tm 

Wm 

J ;J ·, 

I 

,.> 

'diff 
mar-87 

0.1 
0 

-0.1 
0 

0.0067 
-3.47 

2.60 
4.54 
0.00 

Wb 0.01 
Tc 2.97 

If Ts tar < Tc no release no rel 

1.i:. H,• 



l3ackgrouqd Well MW-4 

Initi~J Mean = 
Jqiti~t Yarfe~ce:;:; 

~~mpf~ ~iz~ ~ 

~omplian~ W~U MW-4 

Spec.Cond. 
f~b-83 

1160 

H60 

1007.75 
98398.57 

12 

Students I-Test for wells in the OD area 
Specific Conductance - Year 1983 

semiannual data 
aug-83 

1190 
1200 

.J . 

1160 1190 
1160 1200 

avera~~ 1160 1195 varien~ 
Tstar 

Th 
Tm 

Wm 
Wb 
Tc 

If Ts tar < Tc no release 

V 

1: l ( 

•, .'\I! 

l~ 1 • 

. ' 
'diff 

feb-83 

0 
0 
0 
0 

0.0000 
1.68 . 

2.72 
4.54 
0.00 

8199.88 
2.72 

no rel 

•; l; ,.l.•. ·· 

aug-83 
-5 

5 
-5 

5 

33.3333 

2.07 
2.72 
4.54 
8.33 

8199.88 
2.72 

no rel 



Background Well MW-4 

Initial Mean = 
Initial Yarience = 
~~Jllple Size = 

Compliance Well MW-4 

\';~,·, 

•:1,;_ 

1,11\,, 

f~~-84 
Spec. Cond. 430 

420 

.! 430 

430 

average 427.5 

1007.75 

98398.57 

12 

sep-84 
1000 

990 
1000 

1000 

997.5 

~ 

Students t-Test for wells in the OD area 
Specific Conductance - Year 1984 

;, 

r, iJ. 

i: !., 

' ., 

~! 

, ···I 

I' : i 

I' 

r ~ 1 

semiannual data 'diff 
feb-84 

2.5 
-7.5 

2.5 

2.5 

varien~ 25.0000 

Tstar -6.41 

Tb 2.72 

Tm 4.54 

Wm 6.25 

Wb 8199.88 

Tc 2.72 

If Ts tar < Tc no release no rel 

sep-84 

2.5 
-7.5 

2.5 

2.5 

25 

-0.11 

2.72 

4.54 
6.25 

8199.88 

2.72 

no rel 



J3~ckground Well MW-4 

lniti;ll Mean = 
lnitial Vari~nce = 
§DmPI~ Size = \ J~!t· •! 

1 ~~' 

Compliance Well MW-4 , it 

Spec. Cond. 

fY~fil~'? 

i ,I, 

IP~f-::-~5 
990 

1000 
JOOO 
990 

995 

1007.75 

98398.57 

12 
• • I \~ 

Students t-Test for wells in the OD area 
Specific Conductance - Year 1985 

. annual data 

!i, l ,t 

•J ,1 . 

l •IJ 

.I., 

, .. ,, 

varience 
Tstar 

Th 

Tm 

Wm 
Wb 
Tc 

If Ts tar < Tc no release 
. ·1 

t~ ( :. ..... : ;:.1; 

l· 
,, i 

; 

'. j 

'~ l J-'.~.l 

'diff 
mar-85 

~5 
5 
5 

-5 

33.3333 

-0.14 

2.72 

4.54 

8.33 

8199.88 

2.72 

no rel 

c t J_, ~ 'c11~. 

_ii: 

~1 , .. i 

.).\) 

,., i _j 

~1 

' i•: :1,f " 



Background Well MW-4 

Initial Mean = 
Initial Varience ::= 
~aJllpl(? Size = 

Compliance Well MW-4 

m~r-~ 
Spec. Cond. 960 

960 
950 

950 

average 955 

1007.75 

98398.57 

1i 

sep-86 

1160 

1150 

1150 

1160 

1155 

~ 

Students t-Test for wells in the OD area 

Specific Conductance - Year 1986 

;; ~ __ ) 

'i . 

. JI! \! .... -. 

'l c, 

ot ~ ~. l 

1 li \i ' 

semiannual data 'diff 

mar-86 

5 
5 

-5 
-5 

varience 33.3333 

Tstar -0.58 

Th 2.72 

Tm 4.54 

Wm 8.33 

Wb 8199.88 

Tc 2.72 

If Ts tar < Tc no release no rel 

' '7,i, 

apr-82 

5 
-5 
-5 

5 

33.3333 

1.63 

2.72 

4.54 

8.33 

8199.88 

2.72 

no rel 



Backgrpun4 Well MW-4 

Init~al Meaq = 
Initial Varience = 
~!lmpJ~ Size = 

... , ~ 

. :it, 
Compliance Well MW-4 

. . •!) 

Spec.Cond. 

~veraie 

Pl?r-37 
990 

1000 
1000 
tOOO 

997.5 

1007.75 

-98398.57 

12 l .• 

0 

Students t -Test for wells in the OD area 
Specific Conductance - Year 1987 

annµaldata 

0 0 

l' 

' l ' ~: j. 

'.' · 

j, ,, · 
I" 

varien~ 
Tstar 

Th 
Tm 

Wit\ 
Wb 
Tc 

If Ts tar < Tc no release 

;-' l . ; ... ;., 

~-, ; 

•~ I 

I • . . ~, . 

{ : 'l ~ 

i ~. 

'diff 

JUar-87 
-7.5 
· 2.s 

2.5 

2.5 

25 
-0.11 

2.72 
4.54 
6.25 

8199.88 

2.72 
no rel 

I 

. .,. 

'·'. ,• lJ .; r 

.;~ ' { 

~ ., 

' ' ' 

c .. J 

.. \ \ •~ .. }· 



Background Well MW-4 

IniJial Mean = 
Initial Varience = 
~am~\(? Size = 

! .! 

Comp~nce Well MW-4 · ~ 

fet>-83 
TOC 32 

33 
32 
33 

avera$e 32.5 

28.3t 
379.30 

16 

au;-83 
47 
47 
46 
46 

46.5 

~ 

Students t-Test for wells in the OD area 
TOC - Year 1983 

~,. ? 

semiannual data 

·' " 

varience 
Tstar 

Tb 
Tm 

Wm 
Wb 
Tc 

If Ts tar < Tc no release 

I '· I .. ' 
\1 l ) 

·, 

0 C 

·• " -
t:! :: ( 

'diff 
feb-83 aug-83 

-0.5 0.5 
0.5 0.5 

-0.5 -0.5 
0.5 -0.5 

0.3333 0.3333 
0.86 3.73 
2.60 2.60 
4.54 4.54 
0.08 0.08 

23.71 23.71 
2.61 2.61 

no rel rel 



l,3iiclc~r~und Well MW-4 

Initi~l Mean = 
lpftiaJ Yarien~ =:= 

~flPlP,l9 ~~ = 
t I ' 

Complian~ W~ll MW-4 

TOC 

~vera~e 

f~l>-84 
35 
36 
36 
35 

35.5 

28.31 

379.30 

l~ 

s~p-~ 
3 

4 
4 
4 

3.75 

Students t -Test for wells in the OD area 
TOC - Year 1984 

semiannual data 

varience 

ITstar 
Th 
Tm 

Wm 
Wb 

Tc 
If Ts tar < Tc no release 

:.._ • , 

' ~ J • i; ,.,r 

i :; j 

~ t~;: 

u· 1.1 ' 

.. ,' -· 

~' t" 
,. ' ,. • l 'i,1 , 

'diff 
feb-84 s~p-84 

-0.5 , -0.75 
0.5 0.25 
0.5 0.25 

-0.5 0.25 

0.3333 0.2500 
1.47 -5.04 
2.60 2.60 
4.54 4.54 
0.08 0.06 

23.71 23.71 
2.61 2.61 

no rel no rel 



Bllckground Well MW-4 

Initial Mean = 
Initial Varience :;= 

~;tmpl~ Size = ·1·.:.:s~ 

Compliance Well MW-4 

TOC 

average 

fllaf-8S 
S.9 
5.7 
~.8 
5.7 

5.775 

28.31 

379.30 

lq 

~ 

Students t-Test for wells in the OD area 

TOC - Year 1985 

annual data 

it .~ 
: J, I J 

!_} i, 

I 

',, 

·• 

1, 

\J "o.jl 1 ~~ t 

,. ,:;.• 

'. ~ : 

'diff 
mar-8S 

0.125 

-0.07S 
0.025 

-0.07S 

varience 
Tstar 

To 

0.0092 

-4.63 

2.60 

Tm 4.54 

Wm 0.00 

Wb 23.71 
Tc 2.60 

If Ts tar < Tc no release no rel 

1,1.: 

' LI 
.,·L,., 

lo I 

, ~ • I 

'' ., ' 
•>•;..,. 



Background WellMW-4 

lnitial Mean = 
Initial Varience = 
~~mpt~ Size = 

i.·:. 
compliance Well MW-4 . 

' ~:. 

m~f ""'."~ 
TOC 3.6 

3.5 
3.S 
3.S 

~lVerage 3.525 

28.31 
379.30 

16 

sep-86 
4.7 
4.7 
4.8 
4.8 

4.7S 

Students t-Test for wells in the OD area 
TOC - Year 1986 

.. , .!' ~ ; • i 

:: ,_:,_: 

• ' • J 'J 

·- ,· 

s~miannual data •diff 

mar-86 
0.075 

-0.025 
-0.025 
-0.025 

vafience 0.0025 
Tstar -5.09 

Th 2.60 
Tm 4.54 

Wm 0.00 
Wb 23.71 
Tc 2.60 

If Tstar < Tc no release no rel 

sep-86 
-0.05 
-0.05 

0.0S 
0.0S 

0.0033 
-4.84 

2.60 
4.54 
0.00 

23.71 
2.60 

no rel 



Background WellMW-4 

Initial Mean = 
Jnitial Varfence = 
~iiqtpl~ Size = 

I it i " 

Compliance Well MW-4 · 

TOC 

average 

mar-87 
3.8 

3.7 
3.6 

3.7 

3.7 

28.31 

379.30 
1<, 

~ 

Studenls l-Test for wells in the OD area 
TOC - Year 1987 

annual data 

' ' 

varience 

Tstar 
Th 

·.: i •. -~J 

',}di: 

'diff 
mar-87 

0.1 
0 

-0.1 
0 

0.0067 

-5.05 
2.60 

Tm 4.54 
Wm 0.00 

Wb 23.71 
Tc 2.60 

If Ts tar < Tc no release no rel 

I I 



l3ackgroun<t Well MW-4 

l'1ilial Mean = 
Initial Varience =:= 

~apipl~ Size = 
;)I • • 

Compliance Well MW-4 ' .~ 

feb-~ 
TOX 0.03 

0.047 
0.041 
0.041 

~v~raie 0.03975 

0.021 
0.000565 

12 

aug-83 

0.04 
0.041 
0.038 
0.04 

0.03975 

Students t-Test for wells in the OD area 
TOX - Year 1983 

semiannual data 

·'. 
J. 

!.:' 

varience 

Tstar 

Tb 
Tm 

Wm 
Wb 
Tc 

If Tstar < Tc no release 

~ L. ' 

: i .~ .~ 

~.} ~,: j 

\ ( ,' 

;, t•" 

:_:; 

'diff 
feb-83 aug-83 

-0.00975 0.00025 
0.00725 0.00125 
0.00125 -0.00175 
0.00125 0.00025 

0.0001 0.00000 

2.43 2.72 
2.72 2.72 
4.54 4.54 
0.00 0.00 
0.00 0.00 
3.10 2.73 

no rel no rel 



Background Well MW-4 

Initial Mean = 
Initial Varience = 
~~mptf Size = \ , l~! 2 

i, l : I.~,! 
Compliance Well MW-4 

" 

fel,>-~ 
TOX 0.064 

0.074 

, I p,041 
I ,t .. 

0.062 

average 0.06025 

0.021 

0.00056S 

~2 

sep-84 
0.016 
0.018 
0.016 

0.026 

0.019 

~ i ~ J • I I 

~ 

Students t-Test for wells in the OD area 
TOX - Year 1984 

·,·,l' 

"'• · !' 

J ,r ,• 

JI\. i~a 1)° ;/ ~ 

semiannual data 

I}J i 

I 

I • l -~ l 

;·, ;1 l I .;~ , .~, 

varience 
Tstar 

Tb 
Tm 

Wm 
Wb 
Tc 

If Ts tar < Tc no release 

>J ~: ~ 

/ ~ 

'diff 
feb-84 
0.00375 
0.01375 

-0.01925 

0.00175 

0.0002 

4.02 
2.72 

4.54 
0.00 

0.00 

3.64 

rel 

•-·, I •, ' •j ~.I 

sep-84 
-0.003 
-0.001 
-0.003 

0.007 

0.00002 

-0.28 

2.72 

4.54 
0.00 
0.00 

2.91 

no rel 



Background Well MW-4 

lnitUJl Meaq = 
Jnitial Varience = 
~ampli( Size = , -
t,rr. · · \iU~._JJ·.'. 

i/
0

•1~<.} 

Compliance Well MW-4 ,, 

TOX 

llYef;t$e 

H r ' 

mar-85 
0.005 
0.005 
0.005 
0.005 

0.005 

0.021 
0.000565 

q 

'' 

1, 

Students t-Test for wells in the OD area 

TOX - Year 1985 

annual data 

,: / .i~ 

varience I .. 
Tstar 

Th 

' 
11!< 

n .l, 

I I 

L' · ;1 I 

, •diff 

mar-85 
0 
0 
0 

0 

0 

-2.33 
2.72 

Tm 4.54 
Wm 0.00 
Wb 0.00 
Tc 2.72 

If Ts tar < Tc no release no rel 

V 

.; -, ! 

,,.1. 



Background Well MW-4 

Initial Mean = 
Initial Varience? 
Sample Size = 

Compliance Well MW-4 ' · 
,I 

mar-86 
., 'i 

TOX 0.005 
0.005 

0.005 

0.005 

ayerage 0.005 

0.021 

0.000565 

12 

sep- 86 
0.005 
0.005 

0.005 

0.005 

0.005 

~ 

Students t-Test for wells in the OD area 
TOX - Year 1986 

semiannual data 

; I ' 

fi, ,; 

I 1'-. i > 

I •• 

Ji 

,1. /. 

•I. i:., :J \ •~ 

varience 
Tstar 

Th 
Tm 

Wm 
Wb 
Tc 

If Ts tar < Tc no release 

\' !, • ► 

i; L.- .. ; 

j ·• ,1 

I ., 

~ •, 

'diff 
mar-86 sep-86 

0 0 
0 0 
0 0 

0 0 

0 0 

-2.33 -2.33 

2.72 2.72 
4.54 4.54 
0.00 0.00 

0.00 0.00 

2.72 2.72 
no rel no rel 



l3~cJcground Well MW-4 

Init~I Mean ::::;: 
Initial Varience = 
~~mpt~ Size = 

. (l,d ,; 

Compliance Well MW-4 ·~ 
I • . ' 

TOX 

aye~age 

• I ~ •I 

m~r-86 
0.005 

0.005 

0.005 

0.005 

0.005 

0.021 

0.000565 

g 

Students t-Test for wells in the OD area 
TOX - Year 1987 

annual data 

.l 

' 
.. r:. •i:i 

i 

j 

t-~, 

varience 
Tstar 

Th 

u ,· .. i 
d 

J c, I 

I 

'diff 
mar-86 

. 0 
·1' ·o 

0 
0 

0 
-2.33 

2.72 
Tm 4.54 

Wm 0.00 
Wb 0.00 

Tc 2.12 
If Tstar < Tc no release no rel 

. ' ,1 ._j 

~J d'.: 

1, , . I 

, . \,~ 'i' 

' .J I J 

~ :· 

! ~ 
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C 

1.0 

CHAS. T. MAIN, INC. 

SOP No.: 121 
Revision No.: 0 

Date: January 31, 1992 
Page 1 of 3 

STANDARD OPERATING PROCEDURE 

FOR 

SOIL BORINGS 

OBJECTIVE 

The: objective of these guidelines is to provide procedures for Soil Borings. 

2.0 

1.. 

2. 
3. 

3.0 

4.0 

EQUIPMENT 

Drill rig. capable of remote drilling using the following techniques: hollow­
stem augers, drive-and-wash and rock coring. 
Hollow stem augers up to ten-inch outer diameter. 
Steel casing. 

SUPPORTING SOPs 

SOP No. 

430 

565 
522 

Title 

Volatile Organic Compound Screening with a 
Photoionizing Detector (PID) 
Field Equipment Decontamination 
Subsurface soil sampling 

PROCEDURES 

Soil Boring techniques will involve a remote drilling operation. The remote drilling 
operations are necessary due to the unexploded ordinance conditions. Drilling 
procedures may involve the manual set-up of the augers and split spoons, remote 
augering, remote driving of the split spoon and manual retrieval of the sample. 

The drilling equipment, including the rig, water tank (inside and outside), casing, 
augers, rods, tubs, etc., will be steam cleaned at the job site prior to starting the 
work. The equipment will be kept clean until it is used. All the downhole 
equipment will be steam cleaned between borings, then inspected to make sure oil, 
asphalt, grease, grout, soil, etc. has been removed from the drilling equipment. The 
subcontractor will provide the steam cleaning equipment. The decontamination area 
will be agreed on by the contractor, MAIN, and Client. 
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Between samples, the split spoons will be rinsed with alconox, then washed with 
soapy potable water, and rinsed with potable water after each use. 

Whenever possible, hollow-stem augers will be used to advance a boring. This 
technique introduces no water during drilling. When conditions prevent the use of 
augers, such as fine sand running up into the augers, the drillers will use the drive­
and-wash technique with steel casing or another appropriate technique. At first, 
potable water will be used as the drilling fluid. An additive will not be used unless 
absolutely needed, and, if required, bentonite with no organic additives will be used. 

Soil samples will be collected during the borings using a split spoon sampler. Shelby 
tubes may also be used to collect undisturbed soil samples. The split spoon samples 
will be obtained continuously or- at five foot intervals in the overburden of all 
borings. The soils would be sampled continuously to define lithology or in 
contaminated zones. Each sample will be screened for volatile organic compounds 
using a field-portable instrument- such as an OVA, HNu, or gas chromatograph 
immediately after the split spoon is opened or in the headspace of the soil sample 
jar. Representative soil samples will be placed in half-pint or one-pint glass jars with 
air-tight, screw-type lids. These jars will be stored in cardboard boxes with 
cardboard separators. The soils will be described by the site engineer/geologist using 
the Unified Soil classification system in the field and reported on Test Boring 
Report forms filled out by MAIN personnel (Figure 121-1). 

PREPARED BY: ------------
APPROVED BY: _________ _ 

Chief Hydrogeologist 

APPROVED BY: _________ _ 

Project Manager 
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CHAS. T. MAIN, INC. TEST BORING REPORT BORING NO. . . 
PROJECT : JOB NO.: 

ENT : SHEET NO.: 

ACTOR : ELEV. DATUM: 

ELEV. (OS): 

'. METH I SMPR lcOR. BAR. _ GROUNDWATER REAOINOS ELEV. (TOC): 

YPE : :1 I I DATE TIME. DEPTH-TO WATER STABILIZATION TIME DATE START: 
IZE i I I DATE FINISH : 
) /00 : 

•AMMER :1 I DRILLER/ 
' EIGHT: HElPER: 
AMMER Ii INSPECTOR: 
ALL . ' '. 

i SAMPLE 
'. CASINO SAMPLE uses. 

DEPTH leLows BLOWS SAMPLE PENETRATION voe SAMPLE DESCRIPTION CLA88 
(FEET) I PER PER NUMBER RECOVERY SCREEN 

FOOT &INCHES 
, __ , 

I 
I 

I i i 
I I 

: I i 

I i 
I i 
I I 

I I i .. 
5 I 

I 

I i i 

C I I )' 
I I 

I I I 

I I I 
I 

i 
I 
I 

10 

I 
.. 

-

. 

15 

~R USED (gal) : DATE OF DEY.: REIIARICS: 

ER LOST (gal) : METHOD:-

?R: i WATSI AEIIOYED : 

- ,., .... e: lYflE DIAII. a&.OT81ZE 

CASINO: lYflE DWI: KEY: YES NO 



lEUfC 121 1 -
CHAS. T. MAJN, INC. TEST BORING REPORT BORING NO. . . 

-

PAGE: OF 
SAMPLE I 

CASING SAMPLE uses. 
DEPTH BLOWS BLOWS SAMPLE· PENETRATION voe SAMPLE DESCRIPTION Cl.AS! 
(FEET) PER PER NUMBER RECOVERY SCREEN ,,. 

- -
FOOT &INCHES lnn111I 

-.-• , _ 

- --·- . ·- ..... 
'· -
~ ..... _ .... . .. - - -

. .. , 
~ 

, i 
- - ------.. ~-. ;.;.;:-. .::,:-.-;.!~--- - -

.. --- . 

--· - -. ,~ . .... ~ - .. 
, .1 ... . - . 

- - ·-20 .. -~- ..... ~ ...... •,6 ~~ - --.. ·-

--

25 
(' 

! '-. .. • 

. 

30 

. 
-- -

- - -- ---~-- . - -· 

. 

35 
-·· . .. : 

~ = - . 

i 
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I 
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I 
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I 
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' ' 
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! 
~5 ; ··c ; 
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I 
I 
I 
I 
; 
' 

50 

. . 
I ... -

. 

: 

i5 
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-
- .......... 

-

--
·- .. 

- . . -
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1.0 

CHAS. T. MAIN, INC. 

SI'ANDARD OPERATING PROCEDURE 

FOR 

MONITORING WELLINSI'ALLATION 

OBmCTIVE 

SOP No.: 130 
Revision No.: 0 
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The objective of these guidelines is to provide procedures for the installation of groundwater 
monitoring wells. 

2.0 

1) 

2) 
3) 
4) 

EQUIPMENT 

Truck-mounted drill rig capable of the following techniques: hollow-stem augers and 
drive-and-wash. 
Hollow stem augers up to ten-inch outer diameter. 
Steel casing. 
Additional water tanks. if necessary. 

Wells are specified by diameter, type of material and thickness of pipe. Well screen requires 
an additional specification of slot size. Thickness of pipe is eferred to as "schedule" for 
polyvinyl chloride (PVC) casing and is usually schedule 40 or 80. Steel casing thickness if 
often referred to as "Strength" and Standard Strength is usually adequate for monitoring well 
purposes. Obviously, the larger the diameter of the casing, the thicker the casing may need 
to be to maintain adequate strength. 

Other materials include: medium silica sand, Bentonite chips and powder, cement powder 
and protective· casings (either a metal standpipe or a roadway box) with a locking cap. 

3.0 

4.0 

SUPPORTING SQPs 

SOP No, 

635 

PROCEDURES 

Title 

Decontamination Procedures 

The installation of each monitoring well will begin after the boring has been completed. 
Installation will begin within 48 hours for fully cased boreholes. Once installation has begun, 
no breaks in the installation process will be made until the well has been grouted and the drill 



casing removed. 
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If water was used while drilling the well, the casing will be flushed with potable water until 
the water runs clear. 

The well screen and casing will be constructed of standard strength stainless steel. The screen 
slot size will be selected based on the grain size distribution of the unit to be screened. The 
minimum casing diameter will be 2 inches. All the pipe will be new and have threaded, flush 
joints. No glued connections will be used. 

Clean, medium silica sand will be placed into the annulus 0.5 feet below, around, and 2 to 3 
feet above the screened interval. Above the sand pack, 2 to 3 feet of bentonite- slurry will 
be installed. For wells installed in rock, the thickness of sand and bentonite above the 
screened interval will be adjusted so that the bentonite seal will be in sound rock. Sound 
rock is below the depth at which the boring encountered refusal. This should be below the 
weathered and highly fractured zone. 

The remaining annular space will be backfilled with lean grout containing at least 5% 
bentonite powder by volume to a depth of about 2.5 feet below ground surface. All grout 
seals placed below the water table will be tremie piped into place. Care will be taken to seal 
across potentially confining stratigraphic layers to eliminate/reduce the possibility of cross­
contaminating different aquifer units. 

A protective casing or roadway box will be installed over the riser pipe. The protective casing 
will consist of a 5-foot-long steel pipe 4 or 6 inches in diameter with a locking protective cap. 
The roadway box will consist of a 4 or 6 inch diameter cast iron pipe with a keyed cover and 
mechanism under the cover that will be secured with a pad lock. 

The protective casing will be installed so that the top of the riser pipe is 0.1 to 0.5 feet below 
the top of the steel casing and about 2.5 feet of the steel casing is above ground surface. The 
space between the casing and the borehole and inside the steel casing is filled with grout. 

· ··· - --·- The lock used to secure the cap to the protective casing and roadway box will be keyed to 
the same combination as the other well locks on site. 
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OVERBURDEN MONITORING WELL 
Project ______ _ Locat~n _____ _ Onller _________ _ 
Project No. _____ _ Bortng ______ _ Drilling Method _______ _ 

Elevation _____ _ Date ______ _ Development Method _____ _ 

'• • 

l~i 
I
·.,. .,. 
_:-'A 

f :.:. 

~i;;~ 
1.,"·,i: 

I 

----

Elevation of Top of Surface casing: 

" .... i------ Slick up of castng Above Ground Surface: 
~---- Elevation Top of Riser: 

Type of Surface Seaf: ______ _ 

1.0. of Surface casing: ______ _ 

, A4---- Diameter of Hole: _______ _ 

Riser Pipe 1.0.: ________ _ 
Type of Riser Pipe: _______ _ 

Type of Backfill:_-________ _ 

EJevation/Oepth Top of Seal: 

...,.. ____ Type of Seat: _________ _ 

....__ ___ Elevation/Depth Tap of Sand: ____ _ 

i----- Sevalbn/Oepth Top of Screen: ___ _ 

= .:~=: 

_-..-1-------Typeot Scnten: ________ _ = ,,,J S1at Size X length: _______ _ 
- .-. .. . - LO. Screen: 

~.;;I ----------·" •• . ..... .,.11------ Type of Sand Padc: _______ _ 

I 
i----- ElevatiowOepttt Bottom of Screen: , ,.-.. ._~ 

,- Sediment Su~ with Plug: 

L- ~ :__J ---- Bevation/Oepth Bottom of Hole: 
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1.0 

·< CHAS. T.MAIN,.INC .. 

STANDARD OPERATING PROCEDURE 

FOR 

MONITORING WELLDEVELOPMENT 
'·.· 

- ~ . - . 

OBJECTIVE 

SOP No.: 140 
Revision No.: 0 
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I 

The objective of these guidelines is to provide procedures for the development of monitoring 
wells. 

2.0 EQUIPMENT 

1. Submersible pump or air sparger 
2. Bottom filling bailor 
3. Stopwatch or watch 
4. pH meter 
5. Specific Conductivity meter. 
6. Nephelometer (field portable) 
7. Battery operated water level indicator 

3.0 SUPPORTING SOPs 

SOP No. 

565 
640 
645 
600 
660 

4.0 PROCEDURF.S 

Title 

Field Equipment Decontamination 
pH Measurements 
Specific Conductivity Measurements 
Groundwater Elevation Measurements 
Turbidity Measurements 

All data and calculations should be recorded on the Well Development Report (Figure 140-
1). 

1. Measure the groundwater elevation and well depth. 
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2. Calculate the standing:water volume taking into account the water standing in the 
riser pipe and screen,. and in the gravel pack around the screen, assuming 30% 
porosity in the sand. -5--t · : . 

3. Remove 3 times the standing water volume and measure pH, turbidity, and specific 
. conductivity. 

4. Remove at least two more standing water volumes and measure the pH, turbidity, and 
specific conductivity after· each. If the pH and specific conductivity measurements are 

· within 10 percent of each other and the turbidity is less than 5 NTUs, development 
is complete. 

5. If the pH and specific conductivity measurements are not within 10 percent and the 
turbidity is not less than 5 NTUs, additional standing water volumes should be 
removed until this criteria is met. 

PREPARED BY: __________ _ 

APPROVED BY: __________ _ 

Chief Hydrogelogist 

APPROVED BY: __________ _ 

Project Manager 
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Fiiure U0-1 

CHAS. T. MAIN, INC. WELL DEVELOPMENT REPORT 

WELL NO.: DATE OFWEJ.L INSTALLATION: __ _ 

OEVELOPMENTDATE: _______ _ TIME: 

WELL DEVELOPER: MAIN PERSONNEL.: ---------
CALCULATIONS 

WATER DEPTH (TOC): 

WELL DIAMETER: 

____ FT. 

____ IN. 

WEU. DEPTH (TOC): 

BORING OD: 

____ FT. 

____ IN. 

A• Standing Watsl Depth_ R. x Well Diam. Fader_ GallR. • ____ Gals. 

B = [Standing Wat.• Depth _Ft. x Soring 00 FaclDr _ Gal/Fl - A _Gals]. 3 •_Gals 

FACTORS 

Diameter (In.) 
Gal./Fl 

1 2 3 4 5 6 7 8 9 10 11 12 
.041 .163 .3o7 .654 1.02 1.47 2.00 2.61 3.30 4.08 4.93 5.87 

Standing Water Volume• A+ B • Gal. 
Watsr Volume l.0ss Our1ng Ormlng • __ Gal. 

DEVE..OPMENT 

PUMP SURGEBLOCK OTHER: __ 
Type 
Pumping Rate 
Volume Removed 
TotaJ Purging Time 

Wat.er Charactaristlcs 
COLOR CLARITY OTHER SEDIMENT THICKNESS 

Start -End -
REMARKS 



,:. .... .. 
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1.0 

CHAS. T. MAIN, INC. 

STANDARD OPERATING PROCEDURE 

FOR 

SOIL AND ROCK DESCRIPTIONS 

OB.TECTIVE 

To visually classify soil and rock samples in the field.. 

2.0 SOIL DESCRIPTIONS 

SOP No.: 150 
Rmsioa No.: 0 

Date: Juuary 31, 1992 
Pale 1 of 5 

Soils will be classified according to the Unified Soils Classification System (USCS). This 
system is presented in Attachment A in summary form and by inclusion of ASTM Methods 
02487-90 and D 2488-90. 

Each soil sample will be described on the Test Boring Repon in the following order: 

1. Density 
2. Color 
3. Materials present in descending order of occurance 
4. Other descriptions, such as stratifications, plasticity, other materials present, and odor. 

An example description of a soil sample follows: 

Medium dense, tan fine gravelly medium to coarse SAND, little fine sand, trace silt 
with 1/8 to 1/4 inch layers of fine sandy SILT. 

For judging the size of the material without a. measuring device, 1/4 inch is considered 
equivalent to the No. 4 sieve. and No. 200 sieve is about the smallest panicle size that can 
be distinguished by the unaided eye. 

Two materials are smaller than the No. 200 sieve: silt (M) and clay (C). Some clasmicaticm 
systems define size ranges for. these soil panicles, but for field classification purposes, they are 
identified by their respective behaviors. Organic material (0) is a common component of soil 
but has no size range; it is I'CCC'lgniu:d by its composition. 



These terms identify the major characu:ristics of soiL 

1. Q2mx 
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The color of the soil is descnbed using the Munsell Soil Color Chart, which should be takl::n 
into the field. 

2. Density and Consistency 

The density of noncohesive granular soils is cbmitied according to standard penetration 
resistances. as follows: 

Designation 

Veryloose 
Loose 
Medium dense 
Dense 
Very dense 

Standard Penetration 
Resistance 

<blows per foot} 

Oto 4 
S to 10 

11 to 30 
31 to so 
Over so 

Standard penetration resistance is the number of blows required to drive a split barrel sampler 
with a 2-inch OD 12 inches into the material, using a 140-lb hammer falling freely through 
30 inches. The sampler is driven through an 18 inch sample interval, and the number of 
blows is recorded for each 6 inch increment. The density designation of granular soils is 
obtained by adding the number of blows required to penetrate the last 12 inches of each 
sample interval. 

The consistency of cohesive soils is determined either by blow counts. with a pocket 
penetrometer (values listed in the table as UnCODfined Comprmsm: Strength), or by hand by 
determining the resistance to penetration by the thumb. The p:,c:la:t penetrometer and thumb 

--determination methods are conducted on a selected sample of the soil. preferably the lowest 
0.5 ft of the sample in the split barrel sampler. The sample should· be broken in half and the 
thumb or penetrometer pushed into the end of the sample to determine the comistcncy. Do 
not determine consistency by attempting· to penetrate a rock fragment. If the sample is. · 
decomposed roct, it is clamfied _a a soft decomposed rock rather than a hard soil. 

3. Plasticity 

The most commonly used test petfonncd in the field to categorize the plasticity of soil is the 
thread test. If a moist soil can be rolled into such a thread at some moisture content, it is 
said to have some plasticity. Materials that CBDDOt be rolled in this mnaer are nonplastic, 
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or have very low plasticity. The number of times that the thread may be lumped together and 
the rolling process repeated without crumbling and breaking is a measure of the degree of 
plasticity in the soil. 

When the soil sample finally crumbles at about 1/8 inch diameter, which is the plastic limit, 
the degree of plasticity of the soil may be further measured by the ease with which this 
material may again be remolded. After reaching the plastic limit, the degree of plasticity may 
be described as follows: 

1. 

2. 

... 

.:,. 

4. 

High plasticity (CH) - The soil may be remolded into a ball and the ball deformed 
under extreme pressure by the fingers without cracking or crumbling. 
Medium plasticity (CL) - The soil may be remodeled into a ball but the ball will crack 
and easily crumble under pressure of the fingers. 
l.Dw plasticity (CL, ML or MH) - The soil cannot be lumped together into a ball 
without completely breaking up. 

Stratification 

Only by examining samples after the sample barrel has been split and before they are placed 
in jars is it possible to detect the stratification of granular material. The presence of this 
feature as well as its angle with respect to the horizontal are important to the proper 
interpretation of geologic conditions and should be noted at the end of the description on the 
field logs. 

5. Moisture 

Moisture content is estimated in the field according to four categories: dry, moist, wet, and 
saturated.. In dry soil, there appears to be little or no water. Saturated samples obviously 
have all the water they can hold. Moist and wet classifications are somewhat subjective and 
often are determined by the individual's judgement. Laboratory tests for water content should 
be performed if the. natural water content is important. 

6. Texture/Fabric/Beddin1 

The tcxture/fabriClbedding of the soil should be descnbcd. Tmurc is dcscn"bcd as the relative 
angularity of the p8:[ticles: rounded, sub-rounded, subangular, and angular. Fabric should be 
noted as to whether the particles are tlat or bulky and whether there is a particular relation 
between particles (~ all the tlat particles are parallel or there is some cementation ). The 
bedding or structure should also be noted ( e.g., stratified, lensed, nonstratificd, heterogeneous 
varved). 
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The following terms are used tci further describe soils: 

And - Modifier which identities a proponion of soil which ranges from 35 to SO 
percent. 

Some- Modifier whiclr identities a proponion of soil which ranges from 20 to 35 
percent. 

Little -

Trace -

Modifier which identities a proportion of soil which ranges from 10 to 20 
percent. 
Modifier which identities a proponion of soil which ranges from 1 to 10 
percent. _ 

3.0 ROCK DESCRIPl]ONS 

Bedrock samples will be descnbed using the following parameten and in the order presented: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 
9. 

10. 

Field Hardness 
Weathering 
Continuity· 
Color 
Texture 
Lithology 
Discontinuities 

Bedding and Foliation 
Solution Cavities-
and Voids 
Miscellan~us, Features 

Example 

Soft. very bard 
Fresh. slight. severe 
Sound, moderately fractured 
Gray, green, yellow-brown 
Come grained. porphyritic, crystalline 
Limestone. sandstone, granite 
Cmc spaced 30- joints, open wide spaced 
cracks, well-cemented vertical fault. 
Thin bedded. cross-bedded, foliated 

Pitted, wggy with partial clay infiiling. 
Foails. secondary mineralization. 

The lithology of the rock will ~ classified according to the system described by Russell B. 
Travis in Volume SO, Number 1 of the •Quarterly of the Colorado School of Mmes• 
( Attachment B). · 

An example description· of ao rock core sample follows: 
.. 

Hard. slightly weathered. moderately fractured, gray, coarse-grained CAMBRIDGE 
ARGII.llTE; moderately clmc, tight, shallow, smooth joints; minor shear parallel to 
bedding at 40-foot depih;· very thin, horimntal bedding; with siltstone and shale 
partings and occasional calcite fillings. 
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The rock quality will also be ~uatcd by calculating the recovery and the Rocle Quality 
Designation (ROD). The recovery is calculated by summing the length of all the pic:a::s 
recovered in the core barrel, then dividing it by the cored distance. The ROD is calculated 
by ~umming the length of all the pieces 4 inches or longer recovered in the core barrel. then 
dividing it by the cored distance ( Attachment q. 

PREPARED BY: _________ _ 

APPROVED BY: _________ _ 

Clief Hydrogeologist 

APPROVED BY: _________ _ 

Project Manager 
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Unified Soll Classification Svstem ruses, 

BOULDERS 

COBBLES 

GRAVEL: 
COARSE 

FINE 

SAND: 
COARSE 

IIEDIUII 

FINE 

FINES: 
SILT$ 

CLAYS 

IIIWMETERS 

> 300 
75 - 300 

75 - 19 
19 - 4.8 

4.8 - 2.0 

2.0 - .43 

.43 - .08 
- - -- - - . 

< .08 
· < .08 

INCHES SIEVE SIZES 

> 11.8 -
2.9 - 11.8 -

2.9 - .75 · -
.75 - .19 314• - No. 4 

.19 - .08 No. 4 - No. 10 ~ 

.08 - .02 No. 10 - No. 40 ■ 
.02 - .003 f& 40 - .No. 2GO ■ --·---··----- --

< .003 < No. 200 

■ < .003 <No.~ 
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e..ill' D 2487 

(75-mm) sieve and be n:wned on a No . .C (4.75-mm) U.S. 
ssaJldard lieve with the foUowiDa ml:ldmliou 
~ 3-in. (7Samm)~ud raamcd GIi ¥..m. 

(19-mm)lievc.ancl 
FiM paws ¥..m. (19-mm) lieYe ud raamcd OD No. 4 

(4.7S-mm)sievc. 
J.1.2 sand-putidcs of mcJc tblt will pas a No. 4 

(4.75-mm) sieve ud be rmiDed on a No. 200 (75-fun) U.S. 
aaodmd lie-Ye wilb the foDawia& subdmliom: 

Catznl l,'911CS No. 4 (4.7Samlll) sieve ad n=raiDed OD 
No.10(2.00-mm)lie-c. . 

M~ Na. 10 (2.nl'Laun) sieve ud rmiaed OD 
No. 40 (42S-t&m) 1ie-c. ad 

FiM f'l!I F No. 40 (.ClS-t&m) sieve ad rmiDed OD Na. 
200 (75-t,lm) ... 

3.1.J da,-..aiJ pmmc a No. lOO (7Si&m) U.S. mndlnS 
a¥C dm CID be made 10 ambit plallic:ity {puU)l-tila: PftllP­
Clliel) wilbm a rap al -- b■la!I aad tbat cdrlm 
o awlenble RIUClb -.mm air dry. Far chnificarion. ·a day 
ii a fiDe.sramed mil. ar 11K ~ paniaD al a mil. 
wilb a~ iDda equal 10 ars,emr-Urm .c. ad die plot 
al plaaichy mdel ~ liquid limit falls OD ar above die 
•A• line. . 

• 3.1.A lilt lail pminc a No. lOO (7Si&m) U.S. mndlnS 
aM dm is JWtpialic ar ~ qblJy pllslic · ad dm 
ntrnils lime ar DO lllalllb wbcD air dry. Far dw&c:aiaa. 
• lilt is a fiae.sraiDed mil. or tbe fiae.sramed ~ al a 
mil. widl a piaaidty iDda Im drm 4 ar if'1ile pi« al 
pmlici1f iDdc:I w liquid limit falls below the •A• &ae. 

thereby dassifted. The flow dwU. F°J&. 1 for fine-pained 
soils. and FJ&. 2 for c:mne-snmed soils.; can be used to usisn 
1bc ~ paup symbol(s) and mmc. 

S. Siplracace ad U. 
5.1 'Ibis tell method dmi&s soils from any p:c,paphic: 

locllioa into c:mqories rcpaaeutdlg lbe results of prescribed 
labamary talS to detamiDc the paniclMize cbaracleristics 
tbe JiQuid limil. and 1bc piaslicily iDdcs. 

5.2 Tbc- eni1ninc tJf a poup name and symbol(s) aloa& 
with die delaipbve iDformatioa requin=d in Praclice D 2"88 
can be med to dacn"be a IDiJ ID aid in die evaluation of iu 
eiprific:aat popc:nies for =siremnc me. 

5.3 Tbe Yarioas p-oupinp '1f tbis c:llssific:llio s,-m 
aw i.n ~ 10 aaadllL in a ,encraJ way wilh 1be 
msi,wrinc bdlaYior al mill. Tbis tell IIIClbod pnmdes a 
umal &at mp iD any 6dd ar labcnsary in'91iption for 
pr«erbnical ,,., Ima pcrrpDleL 

-5A 1'bis 1lll metbad may also be alDd a a aid iD 
aaiaia& paumcl iD 1be ae alPaaclice D 2481. 

.5.5 11lis 1lll metbad may be alDd in CUlllbimbGG wi1b 
PnlClice D4013 wben WOIUDI wi1h frmen soi;ls-

6. ~ 
6.J JD addiliaa to tbc ap,mmus dlll may be requiaed far· 

dleini,. ad SWtPilma die amples ad CDndUClill& 1be 
pracribed labcnlOry ISIS, a pialicity cblft. similar ID Fis, 
J. ad a camuleme panic:IHize clilllibalioD cune. similar 
10 Fis-•• ae nquind. 

NonS-1'1R9lrliae .... •fil.lllll ... ;·icdy 

41arail" ........ . -----------"·· 

~1..5 or,mric~daywitflmffi iemorpaicmmmt 
ID iaOuenc:r the__aai1_propaaies._Ear d 0 fnMII., lll-Ol'plPC 
day isa sail dm woald be dwi&ed •• day aciept dm ill 
liquid limit Yalae after O¥eD clryiac ii Im Urm 75 S al ill 
liquid limit -- bcfcn O¥eD dryiac. · IDIIICMdtlllialaa ,a •~--,----dlalpla&allllllle 

'•'-' or,tllfic 1111-e lilt wit.I,, effi cie Ill orpaic Clllllall ID 
.JCIICIC dlelDil pupe.aies. Fcl"deni5mion, ID arpniclilt 

•• mil tllld woaid be dwified •a lilt aciept dm ill liqaid 
limil fllae after awen -,iaa ii Im Iba 75 S al ill liqaid 
Jimil fllae bmft OWD drJml. 

3.1.7 pmr-=41DiJo.aqMldal', s eble1illaeiD.._. 
111111S al c'e ll'!Q)Olilbl IIIUllly wilb a arpnic odar. a 
dlrt-G'DWII 10 bllc:t c:alar. a IPGDIS' eaalinmc,. ad a 
1mm'e m11D11 flam &braas 10 ... .--. 

U Dat:nptiam ,t'Tmm SpcQk IO Tlds Su-rnl: 
lll lllld"l&Ulll of t:'llrlfllllle. Cc-die mio <DJ.m>t0 X 

D.). wb&ft 0. 0.. and Dt0 are 1ile panidr dieutn 
rm1ap,Ntinc 10 60. 30. and 10 S finer oa 1be camulaM 
pm;xte lize dimibulioll cur¥C. acspeaivdy. · 

3.2.2 lllld"ldfflt of llllifom,ity. Cu-tbc rmio D.JI).., 
wbcrc Deo and D10 are tbe panide dmnclel'. CUIIGtl "Nmll 
to 60 and 10 S finer OD tbc cumulaM panidHize ~ 
bution cm¥C, acspeaivdy. ·· · 

....... ., ............... 
,. Se .... 

7.1 Sempla lbel1 bf oblliNd and iclcnrifillt ua acconl­
ace wida a lilllbad or anr!h-& ,e.vnmmW in R.ecam­
emW Gaide D420 ar by adll. • cc~ rat p.ocalms. . 

7.:l For K 111e w.4as•iFc■aion,, tbc minimum IIUCIUllt al 
- ..... requiled far Ibis - IIIClbod wiD depend -
wllida altbe '8bnrnory 1&111 -S 10 be perfarmed. WIim 
C1111J Ille pen· I me mlylis al tbe .... is aequiled. 
11Mi• ms bavinc 1be fallowinc minimum dry wa,bas are­
requiled: .............. 

lilwaO.-.. 
'-ff-CNL'l Nl)1fll.2Sllb> 
t.S - "" iL) - 1 IIU .. , at• - ,_, iL) 1.0-a.2 .. , 

a1-(1¥1ia.) U-Ullt) 
710-0iL) .., .. ,.J211b> 

- --- Wlim w:rpciiii61c: Ifie &ekt ■mpl,s i&olald bffl-~ 
~. SemmerJ of'Test Medlad two 10 blr iimes llqer- drm sbowaa. 

4.1 A£ iDusaated in Table I. tlr denific:nian ~ idea- 7.3 Wben die liquid and pllslic limit 11111 mlll'l allo be 
1ifics three major soi) dMsiom: c::mne.piiDed sails. fiDe. paformed. additiaaal mau:rial will be requiaed suffac:imt ID 
pained sails, ud biply orpnic IOils. TIIIS mrm dmriam provide 1.50 I ID lOO I of sail fiDcrtban the No. 40 (4251&m) 
are funbe:r subdiYidod iDIO a uul of IS baic sail paaps. sie¥c. 

4.2 Burd OD 1be n:subs of --1 oblrnaliom ad l'll"e- 7.4 If die fidd ample or 1a1 specimen is smaller tblll 1be 
scribed LlbomarY t.e:m. a soil is cmloped armnlinc ID 1be miDimlllD re:c::ommended amoum. tbe report sbal1 indude an 
buic soil poups. •nipcd a poup symbol(•~ ad mmc. ad app.c,p&iak remark. 
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N. 1e .... a.s..-cr .......... Qnd■td ... CIDS• .............. 211 .... , 
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~J A 11111ple cc,mposcf primarily of 1, a 1 ■ble 1iauc in 
rmoas maa of ckmmpaliaaa and bas a &braas ID m­
.,_ 1lmmln:, a date-brown ID bllct mlar. ad ID aqaic 
m abaaJd be- f'lesi1Nted as a bipJy Olllllic IDi1 IDd all 
~ dmifaed as peal. Pr, and DOl IUbjecred 10 lb- ctenific:1-
Xllll procedures dcscn"bed bercaflcr. 
l.l If clemm, c:fmific:mioa of ~ of pat CD be pa'• 

armed iD ~ will- Oanific::nioa D4427. 

'· ......,__ for Onsifimdaa 
9.J Before a soil CID be ctn:sified acx::ardia& 10 tbis tal 

DCtbad. sen=aUy 1be paniclHia: dian"butioa of1be minus 
>-al. (75-mm) material and 1be plaSlicity c:bmCICrisaics or 
.be minus No • .tO (425-t&m) siew: mmrial mllll be daer­
Dined. See 9.1 for 1be specific required tall. 

9.2 Tbe preparation of the sail IP"Cimen(s) and the tabJ11 
·or paniclMize dimibution anc1 liquid limit and ~ 
1ldelt sbaJ1 be in armrdancz with armp&ed s&aDdud proce­
ima. Two pnx,edun:s for paepamioa of 1be sail specimens 
:or tc:Riq for soil dmifation purpases are pw:n in 
\ppendixcs X3 and X4. Appendix X3 dcscribcs 1be -a 
preparation mabod and is die pn:fcned mctbod far cobclM 
l0ils tbat ~ never dried out and far orpnic sails. . 

9 .3 When reporting soil dassific::l1ian determined by Ibis 
lSl method. the preparation and test procedures used shall 
oc n:poned or rd'cn:nccd. 

119 

9.4 AJdlaasll die IISl procedure med ill detrmaiDiac die 
pmide,m dislribuliaa or Giber mmidallioas .my l'llqllft' 
a b)odnlmeler .aalysis of die material. a~ IDllylis 
is aor • y for IDiJ dmi6cnoa. 

9.5 11le ~ ~ dry weipt) of 1DY phis 3-iD. 
(75-mm) miaJ mllll be daamiDed IDd ftPGIIIIII as 
auxiliary iDfOlllll1ian. 

9.6 11le muimum panide size sball be delamiDed (IIID­
mnd or arimned) IDd repaned as amiliary infommioa. 

9.7 WbeD 1be camulmM panic:IHia disaibaliaa is re­
Claind. • 11:l o( siews lball be med wbicb iDdude die 
fallowias ms (wilb die lmJal sizr mrnm a1ur111: with die 
muiznnm Plftide size) with Giber sieve ms as needed or 
required to define 1be panide-sm dimibutioa: 

3,aa.(7S,mm) 
¥.oal.(19..o.am) 
No. 4 (4.75-mm) 
No.I0(2.00.mm) 
-No. 40 (425-tam) 
No. 200 (75,,pm) 

9.1 Tbe tall reQUired to be penormed in prepa.mioa for 
dmi&catiaa are as follows: 

9.1.J For soils estimated 10 conwn lea than 5 " fines. a 
plot of die cumulatiw panide.size dimibution ame of tlie 
fiactioa cmner than 1be No. 200 (75-t&m) ~ is n,quinld. 
Tbe cumulative panide-me disaibutioa ame may be 
ploa.cd on a smpti similar to that mown in Fi&, 4. 
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GP. or poorly ,rad«/ Slllld, SP, if eitber tbe Cu or tbe Cc 
cnu:ria for wdJ-s:radcd soils are not satisfied. · 

Jl.4 If more than 1.2" of tbe 1at specimen puses tbe 
p,jo. 200 (75-f&m) sieve. tbe mil lba1I be comidcred a 
~ l0il with fines. TIie fines are dac:rmiDed to be 
;tbcr dayey or silty based OD the pllllicity index ¥alllS 
,qaid limit plot OD A&. 3. (See 9.1.2.J uimufficienr mazmaJ 

pailabic for iestiq). (See Non 6) 
J.2.4'.I Cusify the al as a dJzyq ,nnd. GC. or dJzyq 

.,,,d. SC. if the fines are clayey. 1hal ii. the pasitiou of tbe 
piallicitY index ¥erSUS liquid limit plot., A&. 3. falls aa « 
abme tbe •A• line &Dd tbe plaslicity index is paler tba 7. 

J.2.4'..2 Cusify tbe l0il as a silty~ GM. or silty lllllli. 
SM. if tbe fines an: silty. tbat is. tbe posnion of tbe plaricity 
iadc:x wmas liquid limit piol. A&. 3. fills below tbe • 1t. • JiDe 
• 1bc plaslicity index is Im than ... 

12.4'.3 If tbe tines plat as a silty day. a...M1.. daaif'y 1be 
llli1 asa silty. dayey ,rr,,I. GCGM. if it isa pawd « a silty. 
tillyry lllllli. SCSM. if il is. IIDd. 

12.5 If 5 to 12 " ol tbe lal sa,ecimcn pma 1be No. 200 
(75-t&m) ~ 1M tbe IGil • dual c:fmific:arian llliDI two 
paap s,mbok. 

12.5. I Tbc fint poup symbol 1ba11 CDfflSpODd to tbat far 
a pavd or and bavin& Im than 5 S fines (GW. OP. SW,· 
SP), and the leCODcf symbol lbalJ COliespoud to & pawl « 
aDd bnins men 1baa 12 S fines (GC. GM. SC. SM). 

12.5.2 Tbc ll'DUP name sbaD cuucspoud to 1be first paap 
symbol plas -with c11y• or "wi1b liJt• to indiaae 1bc 
pillacit)- c:baraCICrisacs ol tbe fines. For aample. wdJ. 
paded sra¥d wilb clay. GW4:; poorly paded aDd widl 
lill. SP-sM (See 9.U.J if' hwuffic:imt wia18¥1i1ab1e far 
w:iw 
Nortt-ltdlefillllpla&••---~ ....... ... 
~ ltlllldd beeidm-OC•SC. Feraamsiic.a ...., ...... ... 
widl 10 S 6-.aliQaid liaila(lG,aada __,illdlat/16...W • · 
~-•paartypadld ... wilblillJm,.SNC. 

12.6 If the spcr:imeu is Jndomimdy and«~ bat 

con&ains 15 % or mo~ of the: other coanc:-gr.iincd constit­
uent. tbe words "witb p-a"W:r or '"with saner shall be added 
to tbc poup name. For eumpk. poorly paded pavcl with 
and. dayey sand with pavd. 

12. 7 If 1be field sample contained any c:obbics or bouJdm 
or bolb, 1be wards -with cobbies. • or -with cobbles and 
bouJders• lbalJ be added to the sn,up name. For example. 
liJty pavcl with cobbles. GM. 

13.R-,.t 
13.1 Tbe ~ should include the group name. poup 

symbol. and tbe rauJls of tbe laboratory um. The panidc­
lize dillribu1ioa lball be si¥m in tams of percent of pavd. 
and. and fines. The plot o( tbe cumulative putidHize 
climibU1ioa c:urw lball be n:poned if used in c:lallifyiq tbe 
sail. Rcpart appcopaia. deluiptivc iaformatiaa armrdinc to 
die proceduns in Pmclice D 2488. A lacal or commercial 
aame or polosic ialeq,rc:wion (or tbe malCria1 may be 
added at tbe end of 1be descJiplivc infomwion if ideurificd 
• IIICb. 1'1le lell pcucedwes med sball be relcaea..:..d. 

Ncm 10-£: ..,J!:C.,.,-Gnwd.-.S...ad°"""8(~ 
•S&aetoc:mnc.llald.aaba rt rtpa..t:lOSfiaetocmnr.llard. 
aaba Mid 1111d: 24 S cla7'C16w. LL• 31,.PI • 19; Wlak .--- . -· 
wilb HO; ..-, &lid ...... llad 4 S lrm1. aabaouaded ..lllbbls; -•i umdimt: · n 150.._ 

la-PIMir Cadif~U ... llcialtl HI. 11ry • ...._ 
QeaAap:Jw;w :in ... , .. ..... 
Ncm ll-0dlre■ ,r I ............. ~lita•111A1111111r-

x1. 
I~ r..i iaioa ad Bia 

14.J 'Ibis lell lllllbod PIDhdes quaii111M elm oaly;­
lberdcn. • pncilio1ulld.bm smcman is ~ble 

15. s., .... 
U.J A11e1be11 limia: deeificnaa; clay; pdaioa: 

pa,i,d; llbaratory I 'l"otiaa; arpmc soils; alld; lilt; lail-
1 "f..:atiaa: 1Di1 W11 

APPENDIXES 

(N __ , ... .,.,, ......... , 

XI. EXAMPLES OF DESCRIPDONS USING SOIL a.+ssmCAnON 

XI.I Tbe foDowiar cumples maw bow 1be iDfammioa 
IIIQuind in 13.1 Cllll be~ 1'1le app.Ujk& dclaiptiwe 
imormation from Praaicc D 2488 is included for illusaative 
paapcwww. Tbe ldditional clacripi:ive terms 1bat would ac­
company tbc mil c:llllific:miaD lbauJd be baled OD die 
intended use of 1bt dmfication Uld tbe indiYiduaJ c:in:um­
mace.s. 

XI.I.I Wil~rtirtaGnMl'wllh SIDld (GW}-73" fiDe 
to c::mm:. bud. sublaplar pa'WCI; 23 " fiDe 10 cumi=. bald. 
subangullr and; 4" fines; Cc• 2.7._0a • 12.4'. 

Xl.1.2 SiJtJ• Slllld with Grr,d (SMJ-'I S pndomi­
aantly fine sand; 23 S silty fines. JJ. • 33. Pl• 6; 16 S fi-. 
bard. subrounded pave!: no re:IClioD witb HO: (field ample 
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smaller dml m: c om euded). ltt-Plil« Conditiou-Firm. 
mmified and cumaim lallls of lilt I to 2 in. lbict. moiR. 
brown to pay; ~ drmity • 106 u,!ftl Uld in-place 

IIIOdlift • 9 "· 
Xl.l.3 Otpa,ic 0q (OLJ-100" fiDCI, JJ. (not dried) 

• 32. JJ. (OVCD dried) • 21. Pl (not dried) • 10; wet. dart 
brown. orpnic odor. -- rrac:lioa witb HC. 

XI.I.4 Silty Sll1ld wilh Otpa,ic Finis (SM)-74 S fine 10 , •· -
cumi=. banl. subnjiahrmldisb 1111d; l6 -~ aqaaicand lilly 
elm-brown fiDCI, JJ. (not dried)• 37. LL (oweu dried)• 26. 
Pl (DOl dried)• 6. wet. -- l'CIClion witb HC. . -

Xl.1.5 Poo,lyGrtMJ«J Gnwd wilh Sill. Sand. Cobb/a lllld 
/kJuldm (GP-GM)-11 '- fine to mane. bud. subrouaded 
to subl11111lar pa'WCI; 16 '- fine to c:oux. bard. subrounded. 

-



10 subanguJar sand; 6 % silty (estimated) fines; moist. brown; subrounded cobbles and 2 '3i. hard. subroundcd bouldcn 
no n:aaion with HO; oripnal fidd ampk bad 7 '- bard. . with a maximum dimension of 1.8 in. 

X2. USING SOIL ~CA 110N AS A DESCRJP11VE SYSTEM FOR SHALE. Cl.A \'STONE. SHELLS. 
SLAG, CRUSHED ROCK. £TC. 

X2. J The SJ'DUJ) names and symbols UICd in this 1Cll 
method may be UICd as a dclcriptiYC sysreni applied 10 
materials that exist in situ as sbaJc. daysroac. sandslone. 
liJtsumc. mudaonc., ac.. but convert to IDils after fldd or 
laboratory puassiu& (c:nashin&. sl•kinc. ac.). 

X2.2 MatcrilJs IUCh as sbdls. c:rusbcd rock. sill. ete.. 
should be identifaed as such. HOWIMr. tbe procedures used 
in this method for dacribinc the pu1ide size and plasticity 
cbaraclcrislics may be used in lb. desaipticm of lbe materi1J. 
If desin:d. a c:tassific:atio in -=rdlnce witb dm 1Cll mctbod 
may tic mired 10 aid in dacribinc the material. 

X2.J If a clasific:ation is ual. I.be paup symbol(s) ud 
P'DUP names sbouJd be placed in quomiaa IUlb or aaced 
with some type ol dillinpilhi111 symbol Sec eumples. 

X2.<4 Examples of bow soil dusifations could be inc:or• 
J)OntCd into a descriplion sysaan for IDIICl'ills tbat arc aat 
nauaraJty oc:amin& soils arc as follows: 

X2.◄. l Shill~ Clnmks-Reuieved as 2 10 4-in. pieces of 
sbaJe from power -user bole. dry, brown. no n:aaion with 
Ha Alv:r laboralory pro asin, t,y slaking in water for 24' b. 
nwerial dusificd as -sandy Lt:an Oay (CL) .. -61 "9 claYff'/ 
fines. LL • 37, Pl • 16: 33 '- fine 10 medium and: 6 " 
~ pieces of sbaJe. 

X2.◄.2 CrflSMti Sandst~Product of commercial 
crusbinc operaiaa; ·Poorly Graded Sand with Silt (SP. 
SM).-91" fine 10 medium and; 9 '- silty (estimated) 
fines; dry, reddisb-brown. monc reaction with Ha 
X2.◄.3 Brokln Sludb-62 '- pa\ld-sm: bro1a:n sbdls; 

31 ,_ and and IUd-mr sbcll ~ 7 ,_ fiacs; wouJd be 
dnsiW as -Poorty Graded Gra~ wilb Sand (OP)•. 

Xl.4.4 Cnalwd ~-Pnmm~ pa¥d and cobbles 
from Pit No. 7; •Poorty Graded Gn~ (OP,--19 '- fine. 
bard. anpJar pa¥Ckize panidcs; 1 J "COll1C, bard. an,ular 
IIDd-lizz putidcs. dry, 1aD; DO rcaaioa 'Wilb HO; Cc• 2.◄, 
Cu •0.9. 

XJ. PREPARAnON AND TES11NG FOR C1ASSIF1CATION PURPOSES BY 11IE WET ME'IHOD 

XJ.J This appendix describes I.be aeps iD a-epmin&. IDi1 . rmiDed Oil I.be J.in. (75-mm) siewe. Demmine I.be 
11111pic for 1minc for purpolllS of sail dwifacatioa usia& a (wet) weipt ol1be bclion palins the 3-in. (75-mm) 
WU-paepa..aion procedure. 8"C. 

XJ.2 Samplu p;qaaed hi accanlance with 11m paacedant X3.6.3 Tboraaply am I.be fraclioa JJlllin& tbe 3-m. 
lbouJd contain a macb ol tbcir aaumJ wma- caatat • (75-mm) siewe. DmrmiDe 1be waw COll1alt. iD armrdaDce 
paaible and nay eff'an sbould be made daria& obc•inin&, wilb Medlod D 2216. ol • aep;ea:mative lf'C'Cimcn witb • 
prcparinc. and nmpanatiac I.be •mpla to maiataia I.be miaimam dry weiabt • 1111Dind iD 7.2. Saw I.be wucr-
lllWral moisture. w l4if( i110 far dclaminatioa of 1be panidHiz:I: 

XJ.3 Tbe pracadum to be foDawed iD 11m - mctbod mJyi;is iA aamdlDce wilb XJ.I. 
~ Iba! tbe field ample canraim fula. lad. paftl. and Xl.6.4 Qnpntr tbe dry weipt oltbe hcliaa pmiac tbe 
pim 3-m. (75-mm) panida ad tbe cumalalne ... ,·c:1e,a 3-iD. (75-mm) ~ .._. aa 1be waer- CDlllat ad t.alal 
dimibution phas tbe liQaid limit and plllaicity iDdCI ...... (wct)-=isbt. c.om...- 1be tacaJ drywapt oltbe mnple and 
~ ftlQ1lired (tee 9.1). Some oldie followiac mps may be Qllo•la!e 1be pac:cmaae ol wial rmiDed on I.be 3-in. 
omimd wbcn they are DOIi applicable to die IDi1 beiac lelllld. (7~) ~ 

XJ.4 U 1be sail mnraim J,las No. lOO (75-pm) s•nides Xl.7 Delamine 1be liquid limit and pmririty inda • 
dial would dc&lade dmiD& dry limac. me a 11:1t prcadare rauo.: . 
for damniDin& tbe pauide lizc cbanclcrillics tbat s,raam Xl.7.1 It die IDi1 diaa:reaaus readily, mix on a dc:aD. 
this depadalion. bani smfalzad acm • aep.eseulative mni,ie by quancriJlc 

X3.5 Since this dassif'ICltion syacm is timiud 10 the iD ac:mrdaDcie with Methods C 702. 
ponion of a sampie pmiac the 3-in. (75-mm) lie¥C. 1be plus X3.7.l.J It die sail comaim ~ned panidcs 
3-tn. (75-mm) malCrial sblD be rrmoved prior 10 1be comd with and baUDd tOlf:lba' by 10Ulb ~ nwcriaJ. 
clclcrmination of I.be panide-m c:blraclerislic ad 1be lab exueme .case iz,, obcaininc uep;aamziw ponion of tbe 
liquid limit and plaaic:ity ~ No. 40 (425-tun) mc1ion. Typic:ally, • msi:,- ponion tbul 

XJ.6-Tbc: ponion of tbe field sample finer tban-the-3-ia. · - normal- bas-to ~ -=c:r.cd, IUCb a tbc minimum weipu 
(75-mm) sieYC sba11 be obWned as follows: ,aauired iD 7.2. 

XJ.6.1 ~ tbe field 111Dpie into two mc:tions on a XJ.7.1.2 To oblain a aep.eseumive lf'C'Cimcn of a bai-
3-in. (75-mm) sie,,e. beiq c:arc:fuJ to main1ain the natmaJ cally c:obelive l0il. it may be advan&qeous 10 pus tbc soil 
water content in I.be minus 3-in. (75-mm) macuon. Any tbraulh • ~..in. (19-mm) sie\lC or other conffllicnt size., 
panidc:s adhcrinc 10 tbc plus 3-in. (75-mm) puudcs shall be tbe mau:riaJ can be mace cuily miud and tbcn quanercd or 
brushed or wiped ofT and placed in tbc frac:lion pminc die split 10 obtain • ,ep.mu:ative lf'C'Cimcn. 
3-in. (75-mm) sie¥c, • XJ.7.l Prac:as tbc 1epaesenwiw spcc;imcn in accordance 

XJ.6.2 Oclcnninc the air-dry or oven-dry weight of tbe with Procedure B of Practice O 2217. 
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XJ. 7.J Perform the liquid-limit 1CSl in accordance with 
Tell Method 0~318, accpl tbc sail sba1I aot be air dried 
prior to tbc test. 

X3.7.4 Perform tbe plaaic:-limit 1a1 in acc:ordln= with 
-<St Method D~3l8, except tbe l0il sba1I not be air dried 

ar to tbe tesL and caloalae tbe plaslicity ~ 
X3.B Delerminc tbe panide-m:e dimibulicm as follows: 
XJ.l.J If tbe waler CIOlllalt of tbe tiacaion PISlin& tbe 

;.cn. (7S-mm) sieve was required (Xl.6.3). me tbe wmcr­
CDIIUflt speamen for detcnninin& tbc pmlic:IHize distribu­

·uan. Olhcrwise. sd=t a rc:praemalM specimen in accard-
ac:e with Placlice C702 with a minimum dr, weisbt • 
requinld in 7.2. 

Xl.&.2 If tbe cumulalhe panidHizr distn'butioa in­
c:hadm& • b)'dromcler amlylis is requin:d. daennine tbe 
patidMizie dislribution iD accardaDC'e with Meabod D <12:?. 
See 9.7 far tbe Rt of required 1i1Ms. 

XJ.8.J If the cumulative panicte-size distribution without 
a bydromacr analysis is n:quircd. determine the panide-size 
dimiblllion in aa:ordance with Method C 136. See 9.7 for 
the lel or nquin:d sicva,. The specimen shouJd be soaked 
until all clayey qrqa•-oas have softened and then washed 
in accordance with Test Method CJ 17 prior to pcr{onninc 
the putidMizc dimibuticm. 

XJ.8.4 If tbe cumuiuive panide-size dimibution is not 
nquin:d. delamine tbe percent fiacs, percent and. and 
percent pavel in the spccinlffl in armrdancc with Test 
MedlOd C 117, beina sure IO mak tbe specimen Jons fflOUlb 
to soften all clayey wtplioas. folloMd by Method C 136 
usin& a Dest of sieves wbic:h sball include a No. 4 (4.75-mm) 
sieve Uld a No. 200 (7'-tun) ~ 

XJ.8.S C.alcullle tbe pcrceDt &ms. pm:ent and. and 
percent pave! in tbe minus 3-in. (75-mm) flKlion for 
c:tn,ificatiob pmpmes. 

K AIR-DRIED ME1110D OF PREPARATION OF SOIIS FOR TEST1NG FOR a.ASSIFIC\TION PUJtPOSa 

X.C. I This_.-1-dix dac:ribes tbe 11eps in ~Ill a soil 
ample for ICainc tor puq,oa of IGiJ clasific:atioa wben 
air~ tbe saiJ before 1e11m1 is spea(aed or desired or 
wnm tbe 11a1111a1 maiaure a11UC11t is aartlm olan air-dried 
Alie. 

X.C.2 JI tbe al mataias Glllllic maacr ar miDclal 
mUaids dial are iucwcnitlly affeclat by air dryinc. tbe 
WU-Pi4Mialida mclbad •dca:ailled iD Appendix X3 lhauld 
bcaad. : 

X4.3 Smee Ibis dll,ifimion 1,s1C1n is limhed 10 tbe 
paniaa ala 111Dp1e P111i11C tbe 3-ia. (75-mm) ~ tbe p1us 
3-ia. (75-mm) mmrial 1ba1J be l'CiiiOWld prior 10 tbe 
~-~ al lbe ...,·1: lia: cbarac:laislics ad tbe 

d limit w1 pltmicily iDdc:I. . 
A4 . .C The panion of tbe field ample finer tban tbe 3-ia. 

(75-mm) liewe lball br cw■iMd • followc 
X.CA.J Air dry ad W1ia1a tbe field maple. 
X.CA.2 5cpmae die field ample imo two bc1ioas aa a 

3-ia.(75-mm)lic\le. 
X.C • .C.3 Wcilh tbe 1WO hcliaas and CIDIIIPIIIC 1be per­
~ or 111e p1us 3-ia. (75-mm> mmaial m 111e field 
maple, 

X4.5 Delerminc lbe panidMizc dislnbution and liquid 
limit and plasaicity iDCb as follows (lee 9.B for when lbeR 
ams are nquirmt 

X4.5.J TbaraalhlY am tbe fnlclion Plain& tbe J.ia. 
(75-mm)liewe. 

x,..s.2 If die cumulalhe p■nidMize dimibalian m­
dudift& a b)'Cbomew ~ is requinld. delcrmine tbe 
PlftidHize dimibuliaa m acc:mdaucc with Mctbad D.c22. 
See 9.7 far tbe • af'siews lbal is required. 

X-l:S:TJftbe cumvlifi--e Pl'lm-tize cliiUmiruoa~widloul:­
a lrydrmw aa1ylis is reQUinld. delamine tbe panicle,tize · · 
'climibmiaa iD mnllDce wilb Ts Melbod D 1140 fol. 
lowed by Melbod C 136. See 9.7 far lbe • af'-.. 11111 is 
nqvind. 

X4..S • .C Jf tbe CIIIIUll■IM Piiif'lidHizie dilll'ibUliaa is aat 
nqgired. detcrmiDe 1be percem &ms. ,en:at and. and 
pen:at PMl iD Ille ISi in, m iD accanlmct wida Ts 
Mctbad D I I.CO folloiNld by MedlOII C 136 111ins a as ol 
lie¥a wbicb lbaD iac:ludea No. 4 (.C.7Somm) sieve ud a No. 
200 (75-t,ua) liewe. 

X4.5.5 Jf reqviaed. daumiw tbe liquid limit and tbe 
plasrmy iDda altbe tar ., · e ill acm.clw::e wilb Ts 
MClbodD431L 

XS. RATIONALE 

XS.I Sipificut rmsiom ~ made IO 1be llandlrd addition of l.l aa dmifimian or pm. tbe addhian of 41..S 
wtudl appeared as D 2417 -13 fram tbe pnMGUS W11ioa of ar c:hnificatiaa ot &arm Dis. tbe ■cktidcm or Non 6 far 
D 2487 -69 (1975). 1be c:banrs ve dacumaued iD tbe d■rification or mills a.s 10 delcrmiae tbe plasdcity 
1itc:raJure. inda wl liquid 1imi1. ad tbe ■Mhioa ar AIIPeDdix XS oa 

X5.2 Cbanscs in Ibis ~OD from die lat iDdudc -- Jtitionak: 
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'1111' D 248ti 

GROUP SYMBOL GROUP NAME 

Qlllr. ........ ao----<1n .... ..._200 ---• '--.., < ~...:in .... ..._ao -=,.,--~.,...-~an ..... 
CL i-..--•"'_...a..,....-'--an.-.,.... ,., ... 21'.,.,.... -=<1n.,... ____ ....., .... ..., 2.,.,........ 2,.,.,.,... ____ .....,._.an_...,... ..... a....- ::: ~,.,,. .... ____ can.tty .... .., 

.?1R-- ~ .... .., ...... 

Qlllr. ........ ao---an.-.11a.ao:_-_-.,..-:._-_-_-_________ ,.. 

< ---..,ws,., ........ 2IO -="--~ ...... - ......... 
ML ---•"''--<W. ...... -11tt .. .,.... ,.,_. ~.,.,.... -= on.,...., ____ ....., .. ~--.... ao _______ .;?,n...-____ ....., ...... ....., 

. .. ... «•=- ::: <1R -- ......, ... 21n. ______ ......, ___ __ 

<
Qlllr. .... ..._ao-=an. .... .._aa ___________ ,....., 

............ ::"'--zr..---,-..., ..... CH ,., .. 0..---,-....,.-.--
,._. ~---- ~<1K--- ....., .. ..., 21B....... ~---------_-_-_-_ ................. ..... a...- ::<1K _______ ......, .. .., 

211'1.... ......, .. ..., ...... 

Qlllr. .......... ~ ~--lla.JID ·--- Ea.iclitl < ---- ............ --= .. --~ ..... -~-----MH .__, __ ..... a...--u...-.. ...., 
...... 2"' ....... ~<1K--- ........ .. 21&........ ~2 ........ _::::::: ............ ..... ..... a...- ::<....... ......, ..... ... 2191, ______ ......, ........... . 

•••=="-= a ---•-.-• ..... -.w,....••w•s. 
11111. 1a ,._ Cllall .. 1•1 ■fftll .... I ,._ 11::zltcsd lel CID1' ___ ... , 

(4.75-mm) liewe ad• nlliued • a No. lOO (75-tam) liewe 
wilb tbe foUowias lllbdiviliom: . 

COlll'X S:Wftl a No.' (4.75-mm) liewc ad ii rmiaed m 
a No. JO {2.00,mm) lic¥e. 

--fivm-t a Na. JO (2004nm) liewc ad i. aea.iawd 
GD No. 40 (42S-t&m) lic¥e. 

fa¥ P,I■ I 41 No. 40 (42S-t&m) awe ad ii rmiDed ma 
No. .WO (75-ta,m) ..._ 

3.1.1.I slb--«JiJ sm1ia1 a No. lOO (75-tun) lieft 11111 ii 
ncmpiasric: orw:ryllilbdJpllllicad tlllf Clbn!I tilde or• 
mtQillb wbm air dry. Far e:twikmiaa. • lilt ii a &ae­
pained IOil. or die ~ paniaa ol • IOil. wilb a 
plnairity iDda - 1irm ... or Ille plat ol plaslicity mm 
,i,ams liquid limit falls below tbe .,. • JiDc (ae ~ 3 oCTII& 
Metbod0l'87). 

GROUP SYMBOL 

's .,.,..,... 
4.1 tJlia& --, ez•min11k• Uld simple maua1 tall. 

Ibis piKIXle pws IDDdlrdiml c:maia Uld proc:edura far . 
deaibillc ad idaatifyinc laill. 

4.2 TIie mil cm be pvm an idmdfic:atiaa by mipq a 
paap s,mbal(1) ad aamc. TIie flow c:bans, Fip. l• ad lb 
far~ all. and~ l. far~ mils. cm 
be ... 1Dallipa lbe ap,aGiliia1e ,raup symbol(s) ad aamc. 
Jtlbe IDil 1m aaopenis wbicb c1o aat clmiDcdy p1ace it imo 
• apec:i&c paap. bardatiw s,mbals may be 11111d. lie 
AM I di:& X3. 

NamJ-llil a ·-..a tie',;-._....._.,_ ,,.... ......... .,,....., 
i,,,.s,, ••· , ..,.,.._ .... .,.._ .,...,, • ..,..__ 

,_......_ ONJM.SW-SC:. CLML ---•---- dial lllelDil• 
._. .• ·5 , ..................... I ·kwimt.aaaan .. 
wida T• MIIMd D2417 .,._ 1WD .,..._ 811! ....,.._ TWD• .,._.as......,._. lllclllil•--5ad llS6aa• 

GROUP NAME 

NINcmm-_.,.amWNIIIQIIL ....... l I¢ __.. • ..__...._ ........... --,s. 
PIG. • ,_,a.t• .._..,,.. 0rgaac ,_, Gnwcsd lol (IO~ • ..,.._, 
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GROUP SYMBOL GROUP NAME 

•--~----------------..iGW---=::::::::::~<----.-..-_4: ___ -.-.---

.------------,u --==::::::~<---_,..._, 2----.----
eaavu 
11,-> ,._ 

-.- --=::::::::::::- .,_,_ QW~M ~...,.---.---• -----2----.-------- .. --~---..a.•°' ow-ac-~-<----.-...---~.,...---..-..-----
---GP-GM, .. ~--<----.-...---~~•- ~2----.-..------------°' GP-GC -=-=----..----2----..-------

--=========---••----GM--=::=:=<,... __ .__, 2-- 2---........ ----cl.•Ot---GC <---a..w..-2---a..w...---
---=::::=:: ........... - ......... ...____-----.- 2----.---..-----------1----------- --=====-=----.--21111,..---.---..-

:
---•- SW•SM.: .. _,--.---.. . -..--======= ______ .,... __ ..... ____ _, - ----sw-sc~aa...---..----

. -----~---.-----..-- ---..- . SP·SM _..: .. _,--..----
• :: ~........ -.-----..-0-.a..,;Ot SP.SC-.... --:: .. _,--..----~~----.-----...-

NDftl ~- J ---• U 4.-.. -.-. ......... _IL 
fllll. 2 ,.._ca.tt1 · •• Mr,..Cnl'N O lnllt•caa---•~--) 

wllmdlrliqaiiUiai& ..... i . •t-----•·•*C'l,,MI.-- ,ma flrmiiall 111i11111.ei s,wr widt dlcir ....a aid-' 
flilllr I I . lil" ..tan. ···•.l'.t , .. .t..llonk!lille.,.... .... .,... ... 
11,a .._ fr•• JI QJOLQMJSM.QJML A 1Na•a1w.,....-
.....S ~ -S 1D i■ldicw .. • ai1 IIIII ._. .• 'Szd_. ..... 
ffllSIBliadlaldoW dilliiialy IIIIW*mil ilEIDa.-iitllllllPC­
.ppndi& XJ). 

5. Sipfflc:ne ... u. 
5.1 Tbe de&aiprive ildcamaiua llllland ia Ibis pr.aim 

ca be aad IO dacaibe a mil IO aid ia die cwal'lllion oi ils 
lipificur paupaaies farensirwrin& 11& 

5.2 Tbe deaaipri;,e iDfanmaioa nquind ia 1llis pnclicc 
lbauld be mm 10 •ppkm ms me dallualioa oi a IDil • 
delamiDed by Tm MedlDd Dl417. 

5.3 Tbis IDClice may be aad in idmdfyinclOils llliac 1be 
dnFificarion paup symbols and mma • pracribed in Tell 
Mclbad D 2417. Smee 1be names and s,mbals med in 1llis 
pmclMZ IO idcmify 1be mils are 1be IIIIIC a tbGR 11B in 
Tm Mc&bad D 2417. it sball be dearly lllled in rcpa11S ud 
all Olba' appn,pdate documeau. tbat die daslifacauaa 
symbol ud name are based on WIUaHIWIUal procedures. 

-·· 5.4' Tbis pn.clice..is 10-be uml.DGl omy_(or identifica1ion · 
of soils in die field. but also in die office. Jabaralory. or 
~ sail ampm ~ inq,er,cd ud de&aibed. 

5.5 This praclice bas panicuJar' value in puupiac similar 
soil amples iro tbat only a minimum number of labcnlory 
1eS1S need be nm for~.,., dmfic•don 

Nan ~ Tlleabilny1Ddlmibead idmlif)-111U1CIDll'ICd)' • ·lcanled 
Dft tadilv lllldcr me pidace Ill · 111d. bat il may 
abo be acqairld ~ma•nrtr ~- __ ,... ic:11 ilbarmory 1a1 
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5.6 . Win cleKribinc and idauifyinc mil 11111p1es &am • ·. 
pm boriac, • pit. or paup al barinp or pm. it is IIOt 
Mi ry 10 follow all oldie pracedurcS in Ibis pra,im for 
e,,ery maple. Sails whic:b appear 10 be limilar can be 
...,.. ~ oae 11111p1e CDlllpleldy dacaibed and 
i4a lilied witb die Cllbm refcmd 10 a similar blad cm 
JlllinliDc only a few o{ die deaiplne ad idesllificlhon 
pnadwes delcribcd in Ibis JnClice. 

5.7 1bis )lnlClic:le may be u.l in combiaation wilb 
PracliCle Dal when wartinc with &mm sails. 

'-AH-IW 
6.J bquim/ ApptmllllS: 
6.1.l l'odclr Knif~ or Small Sporula. 
6.l U,eful Au:dliary Apptm11us: 
6.2.J Small Tat T• nd Slopprr (or jar with a lid). 
6.2.2 SmaJ/ Had um. 

7.· R JHb 
7.J !Wit,• of N~,r-UnJas atherwise indic:auld. rder­

caa:s 10 water sbaU be undcmood 10 mean waler from a city 
wmr supply or aawral saan:e. indudins non-pcxable. water. 

1.2 H_rdrodrloriC' Add-A small boale of dilute b)'dro­
cblaric: acid. HO. one pan HO ( JO N) 10 tbrec pans waler 
(This reasmt is op&ional for me with Ibis practice). See 
Seaion 8. 



j. 

.. .. 
·•· .. •. . . ·•-·· . . ·~ - ..... 

~ ... -. - -:1 : "' · 
>.-•r--• • . . ..,,, .. ,. 

·: .. -· 

... . ....... . .., ...... .. -. - . ....-- ..,.­, . ..-. 

. .. . ~ . .,._. 

L Safety Preca■tl•r 
1.1 Wbcn aaqwai:a& tbe dilure HC IOlaliaa ol ODC pm 

mt¥ruamed bydracblaric add (10 N) 10 1bne pm11 ol 
ctisrilled -.mer, lk,wly add acid imo waler' (allowia&" ;y 
afcty P"X',:111tiaas HIDdJe wilb c:■Uliaa ad 111n afely. Jf 
-,1nticm mmes imo cmmct wilb 1be ma. rime dlalaasbJy 
wilb waler'. 

&.l O■d• Do aat add wmer-10 acid. 

,. S-mpff■c 

9.1 Tbe ample mil Ir mnncl cred to~ 1.:pccaematiwe ol 
lbc! amvm Cram wbidl il .. ahc•ine1 by m. w•• 
w e&Ad.arsrada.llllftlCl\'idme. 

Naff S ~ 5 Pb,•.:::.:■·:u• I ....... 11 IS,., 
-..... 1 dill ...,.,__D14$2.DISl7,• ' 
l>21ll. or ........ D 1516. 

9.2 Tbe ample mil be c:arefaDy idrnrififlt a ID GftliD. 
Naff' p ......... .., .... ,.."' ...... 

allDber ad ample__.. gmaJ :ti1n -.ilb ajob ---.. 

.....-=11111111111.a,-dthlli ---••--- fete ·11ilw1willl 
,...:I ID la paW Ill ml,• pid.,.. « a -----
ud c&l widl J.-:t ID&-- ............. . 

9.3 Far a.ccura dca:aipli.,a ad idrnriflcaioa. tbe miD­
imum amount ot tbe ..,,.;mm to bl- n mrinod lball be iD 

TAIL! 1 c...ta tu Dtcullllng Ang,t rar .f Ca l"K Cllui!• 
11,1; (wAg.a) 

Cl ..-• 

Wlnanlld 

Acullllld 

a... ............................. -... 
v; -~ ,....._ ............... .... -----......... _., ______ _._ ... 
CllffWS .. Ullgll 

,._,_.......,__,_ .. IDUllgll 

200 

.., ....... 
acmrdaDcr widi tbe (olJowinc scbcdule: 

...... S......Sia. 
Dry ..... 

4.1S - (No. 41 HID I ta..5 •> 
,., - ~ iLJ 211D 'co., It) 
lt.O (¥, iLJ 1.0 .. '12 •> 
X.l (l~iLJ U .. (llllt 
7S.O OiLJ ..... ,m-.. 

Noll7-ll' llllldla ilDIIMdlltllidllarea cddlal~ 
·• ·s 11111,crdlcll111cpunidaa111clllilmara.111ellllilallri& . 

- lie I; clmlibld • ida1illd iD aaaanllmcie wiab die 
Pl f3rttl 

9.4 If' 1be field ample or aie imea bciDc neminod is 
lmlllcr tblD tbe minimum fflCDIDIDended amaunt, tbc 
n:part lbll1 iDcbadc a app.upai■te lcmark. 

11. Dwrifd,e ....... ,.. Sallr 
10.1 Ant:.'·1~ it)i,,,-D::-ibe 1br IJIIUlarity o/ tbe 1111d 

(came-.. .'.illy). pawl. cabbles. aad bouldm, a anpalar •• 
IPbenpm, AlblNii ;led, 'Y IOUDded iu acc.o.duc:r wilb 1be 
aima iD Tabll: 1 ad Fil- 3. A z-. ol uplamy may be­
lllllld, IDCb as. sabruuded ID mn....,,,, 

10.2 ~ tbe lbapr .of tbe . pawl. cobbles. 
ad boaldm • flll. eioapled. or flat ad doapted if tbey 
meet 1be c:rilrria iD Table 2 ad fi&. 4. Otbenrisr.. do aat. 
mmtiaa 1be lbape._ Jnctic:me tbe fiaclioD ot tbe particles dm. 
~ tbe sblpc, mcb a:: oae-dmd of tbe pavt:1 panidcs me 111. . . 

10.3 Color-Descn"'be tbe calar. Color is a imponaat 
jMupeftJ iD idemifymc orpaic sails, and witbiD a siw:n 

............... __.. ............... -..., ........ 11> .. pW.i• ..,.._...._ ____ ___ 

........ .....,...,w>3 

........... ,., .. >3 ...__ ____ tartlab\111..,.._., 



GJl, 02488 

PARTICLE SHAPE 

W•WIOTH 
T • THICKNESS 
L•LENGTH 

FLAT: W/T>3 
ELONGATED: L/W >3 
FLAT AND ELONGATED: 

-meets. bottl criteria 
.... a.... .......... 

TA&E I Olllna •D11 IIIL J IP 112 T Cl C 
Q .... ow 

Dly .... ............. .., . ., .. _ .... ....... _ . 

1' 

- -----·----·-----
loc:ali1y it may ., be ..... ia idadif',mc lllllaills of 
similar palasit: arisia. Jr 1be ample 111111i1e a.,.s ,. 
pa:ms of YUYD11 c:a1an. Ibis all be DCad ad an 
aqa 111iwe ..den all lie clm:ribed. 'lbe·c:alar all be 
dclclibcd for maisr ■mples If 1be mlar acp.rm a di)' 
amdmcm, tbis lbalJ be allld m 1be repan. 

10., Odor-Delcribe 1be odor if mpDic or aa-1. Sails 
amalining ~ sipifiram amaam of mpDic mmaial maaDy 
bate a dislincti1"C odor of dec:a,mc:4 :1 fliM. 11lis is 
esperiaHy appanmt in fresll amplcs. Im if 1be ■mplll are 
dried. tbe odor may oftal be ftM¥ed by bcaliDc I m aistard 
amplc. lftbe ~~_llllusml ~ ~ c:bcmiraJ, 
and tbe like). it lbalJ be cllll:ribed. 

10.5 Moislln ~ 1be maimn madi­
tion as dry, maisl. or .a. in acrmdancc wnb 1be crimia in 
Table 3. 

10.6 HO km:Uon-Delclibe 1be raC1iaa wilb HO IS 
none, wat. ar 1110111. in aa:mdm:e wilb 1be c:maa. in 
Table ~-~ cak:inm ~ is a cmnmon e nc n1ina 
qent. a report of its paeseuce on 1be basis of 1be reaclioll: 
with dilute bydroc:blaric acid A impomm. 

. TAIILE, a.......-Du ... 119 ... A■■ Pl 1WIIIIHCI 
owa.._, o-. ............ ---~------...., ~~--..--tal!WiOfflll 

TABLE I C..... tar D--IJ Cllmlllllllf 

D -.... 0.... 

V.,aaft 
Saft 
Finn _,. 
Vaytwa 

,...., .......... _11W11AC25.wtl 
,.... .............. ,n.C25 .. 
,.... .............. V.A~--,.._ ................ ...., ............... ,..,.... ........... .. 

10.7 Consistfflt:y-for intact fule.trained IOil. dac:nbe 
tbe coasi ner¥:Y IS wery soft. soft. firm. hard. or very hard. in 
&'mldlDce wilb tbe c:rilcria in Table S. Tbis oblenation is 
inappcopcwe for IGils with sipificant amomns of pawel. 
IQ.I~ 1be CCIIN.JlllidD of m1aCl 

CDll»tlained 10i1s • wak. modcme. or muaa. in acc:ard­
uce wilh 1be crilcria in Table 6. 

10.9 .$1rucnn-Dclcribe tbe ltnlCtUre of iDlael soils in 
accardace widl 1be criteria in Table 7. 

JO.JO Jl.tmfr ti l'tlnick Sao For pawel and 1111d ClOID­
poaam, describe 1be ... of panide lizes wilbin ac:b 
c:ampcmeat IS clefilm in 3.1.2 aDd J.1.6. for e:wni,ie. abaat. 
20 ~ fine to came pnd. abaat .CO ~ fine to mane 1111d. 

10.J I MiDdlnllffl Ptlnit:k Sat Delcrib: tbr mmn,u;m 
panide size folllld in 1be maple in &'mldlDce with 1be 
fallowina infcn,amn: 

JO.II.I s.,,/ Sm-If 1br mavmum Plftide sile is a 
• 1111d size. clelClibe • fine. medium, or came a defined in 

3.1.6. Far enmplr: muimmn parlide size. medium sad. •· 
10.11.2 GtllWl Sir If 1be maximum plfticle me is a 

pawl lize. clelClibe 1be maimam panide size ai tbe 
PDIDesr ~ ope ffll dllll 1be panide will pas. Far 
ample. m11imam parlide me. 1 ~ in. (will pm a l YJ.in. 
aqam. a., mina bat IKll a ¥.-in. aqm c,peninl). 

10.JJ.3 Olbbk or,,,.,,,,,,. Sh, lflbe maimam parlide 
size ii a cobble ar baulder size. demibe tbe mmmam 
dimenn ~ 1be -.- panide. For oamaile: muimam 
4im ensm, ti in. (450 mm). 

10.12 H111aw Dcn:::ibe 1be bardDm ol came PDd 
ad llqiea' padd&s a baad. or am wllll hlppem wbeD 1be 
padd&s me bit by a hammrr. for n•msak pawel lize 
patides frlCIPle widl comidemble bammc:r blow, some 
pawl lize panides c:namble widl hammer blow. •Rud"' 
means pa1ides do Dal c:ract. fnaan:. or c:rmnble 1IDder a 
hammer blow. 

10.13 Addi1iom1 cmnme:ms sbaD be DOied. 1UCb a 1be 
aacsmce of 1ao11 ar l'OOl boles. diffiadty ill driJliD& ar 
au,eriD& bole. c:mna of 1r'CDCb or bole. or 1be aaaeoc.e of 
mic:L 

10.14 A local ar commercial mme or• polasic intain-

TA&I I a..tatDrD-.CIIM.C..M&lllsn 

II .-.n a.. 
a..... ....... lWlllr.g.-lnglr ...... 
O.....•-wlllw I _lnglr....,._ .......................... 
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ti l!thi~dlh 111-~ flii1 HEi·1wne,~ ,~up~,~ If d I (I II 11, iJ" 6 llF Jr 1:Jf ,.,hplJ"f 1re.fl Ii: -~ffih • ,~, ,~ 
!!:f IJJ.se, 111·1-1 1 ~•ff:~lt [luJrl-11' Jb,2.1, JI 
t i' 2. I JI. w f e.f .. . i e, 9 • .; l I I . ( a, . u r l a p- • ht i - I .. 

.. ~fa• l~rrli1!1aaLin -~•h· ·n-n,~ 1 -· 
is11' h"i I lfll .. .. •1••111 a.II - .., ,~ 1· . 51.::. ., ,S: . 1 • ll II 

~ . I a·; "1!! ; s I' i· If lir ,.tll rt !I , r. 11 I- ! !J " I 111· I 
if F 1 , 1 • , · i-1 1, '=l , J.I 

1 
-1 1 a r R' 15 1 .. , • . , • 

£1 s I I I a. VI f, . · l . . . . s . ~ 1· I l 1 • • I I 
I wU a· , f ht tl 1: .- i rrH.. Ulsa- ,.a-J II i I I 1 !1 I ~ M . . C 

f I I i 'Ill 11ihll!'ftl-lJhH!f h1 ,-~ ihFUeH!'~e•a11-t l tr Ej.! £ 
4 . ~ 1-:~11-11,u,• ,l rl,tifl~ ,, t1•1f 1j!il' !iri ihJ t ,,, i:f 

:llff'l111r Pa.lw· l;i:' ' I .ut •I .s:•P11' r_ r, 1
1 !l11 ~ I ! f H! jd JiP ~ ~f !I! lj 'f lliJI i.:l Hhu H a 

! I I I •• ,. rl1 t 11.u.!.. l ·1·'i ·.h i::anr Q 

I r I : I l-1f I hs !'•l l'tlf ii i~ !Jr 1rs fl-iii i' 
! ii I { I at., ul ,h, ,la.J.f I lf ui1 !,1 Slii' -~ I 
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TABLE t C1t1Mw •r D■acna.s;; Dlt ICY 

D WWW• Olllrll --........ ...... ......... ...., ................. .... .,....., _ _......, . ......,.....,_.. ...... -----~-------............ ...... , • .,., ..... ...-a 

TM&.£ 10 C,..,.. ,_ D■nrllil• T• gll -

D -• 0... 

....... 

.... 
011r ... ..-.. ........ - ....... - .. --=_,_ ,,.....,.., ........ ____ _ ....... ___.. . ...., ..... ....,. __ 
--=--,,.....,.., ---------Ca __ ..,.... • ......, ......... _. • 
.-C .._ ,,_ ...., .., .. UIIII .... -, Iii" ..... 

die IUdaa: ol die IDiL Squeae die ample by dGliac die 
Jrmd_ ar pmct,q tbe mil belwrm die fiaam. aad w die 
rmc11aa • DODC. llow. or rapid iD accardacc wida 1bc 
c:rircria iD Table 9. 'Ille nac1ioD ii 1be speed wida wbicb 
wma-appcm while lban ud d" n while .. 

1
,_, T~ nc.. ,appea1 1qneam~ 

1,.4.J Followia& die mmpletiaa al .. dDmncy 1a1. die 
lell IP" · ii m is lbaped imo a ekmpte1 pa ud rolled by 
Jrmd OD• IIDOOCb IUlface ar belwem 1bc palms imo a dmd 
abaat "II ilL (3 mm) irt 4ianwter, (If lbe ample is too wet to 
rDII easily. it mould be IPlad imo. llliD ..,.. ud aDowed 
ID be IDllle wala' by e,,apcn•iw ) Fold lbe ample tbreadl 
ad-raall-,cpenedly lllllil-dle-dmad aumb1es at a 4mm r,s 
'!' about "II in. Tbc lbread wiD c:namble at a dianeescr o/ "11 
IL when 1bc mil ii acar 1bc plaaic JimiL Nale die --­
nquiaed ID rail lbc dmd acar 1bc plaaic limit. -~ 
~ lllalllb of lbc duad. After lbc 1luad crambla, lbc 
paeca lbc,aJd be blmped ,.,_ ad breded lllllil lbc 
lump ovmNcs NOie 1bc u-11b.._ -m 1bc mill duria& ..,,...,, 

14.4.2 Dla:ribe lbc IOUlbNM 'Xdle dmd ad lampas 
low. medium. ar bilb iD aaco.dw:e with die Clllaia iD 
Table 10. 

.,., !'llutidtJ,,,-01bcbaisofolaeltmiaasmadeduria& 
1b1- '°'IPDffl 'Ill. dm:ribe tbe plaaicity.oldle Will iD 
aaco.daace wilb lbc crilcria pm iD Table 11. 

14.6 Decide wbctber tbe lOil is an illorplrk ar an orpllfi& 
fme.srained mil (lee 1,.1). If inmpnic. fallow 1bc 11C111 

sm=nm "·'· 14.7 Jdfflt¥lalliJ1n o/1""""1'k Fuw-GraiMd Soils: 

TMLE 11 Cltllltl•D• M41'111llaltf 

14.7.1 Identify the soil as a Jean da}•. Cl.. if the soil bas 
medium to bi&:b dry mencm. no or slow dilmucy, and 
medium tonaf,nas ud piasbcity (see Table 12). 

14'. 7.2 ldenufy tbc soil as a .fal dlly, CH. if tbe soil bas 
hilb 10 way bilb dry suen,th. DO diJ•tlncy, and bip 
u,ugt,ness and plaslicity (see Table 12). 

14'.7.J Idenlify tbe soil as a sill. ML ifme soil bas no co 
low dry mengdi. slow TO ~ diwancy, and low touabnas 
and plaucicy, or is nonpiasac (see Table 12). 

14'. 7 .4' Jdcnti{y the soil as an d.aslic siil. MH. if the IOil bas 
low 10 medium dry ID'CDllh- no to slow dilatlney, and low 10 
medium &NilbDCSS ud p&aslicity (see Table 12). 

NarE J 1-Tllca iwupe11ia are lilllilar to U.. far a -■11 ci■y • 
Howiewer. die lilt will Gly quiddr oa die !Ind aad bN: a aoadl. lillry­
fed .... o,y. Sw mils m■t woa6d dlaify as MH illwduu ,llidt 
die crilai■ ill T• Mclllad D 2411 arc wila■lly diff'eadl ID lie ' 11• 
&um -■11 days. Q. h -■y be W'/ to pcnorm llborarory alias rarprapcr-d ·s,·• 

1,.1 IMflli/u:tllkln of Orp,,ic FiM-Gnlilllli SolJz: 
1,.a.1 ldcmify die ICliJ • • or,anic soil. OLJOH. iflbc 

mil CODlliN enaup orpnic panidcs 10 inlhm die mil 
propenies. Orpnic ICli1s usuaDy ba¥e a dart brown to black · 
color and may bave an orpnjc odor. Oflcn. orpaic sails wiJl 
c:baaae color, for cumplc. black IO brown. wbert npaed to 
lbc air. Some orpnic l0ils will lisbten in color lipmcanrty 
wbm air dried. 0rpaic IOils aarmally wiJl DOl line a bisb 
toupnen ncplaslicny. Tbe 1bread for w ,,,....,_ .. wiJl 
belPOIII)'. 

Mori 12-la--caa.. dlra■lil ,nclil:z aad Cllllft911Z. it-, be· 
paaiblc • ........- idmily die orpaie lllill • Glllllie lilll • orpaie 
.,.. Ol. « OIL Coal I ' W ._ Ille clil■lw7. dtry ---­
la JI 11•-....-S......., ~Cllllbe.-■de_lO M "l')~lllill ------fll--- i■ll fllbowll ....... ~ --

14.9 If 1bc mil • aaima•rd 10 line 15 to 25 S IIIDd at 
pa¥CL ·or badl. lbc 'MIids -.ab sud" or "'wi1b pawcl'" 
(wbichffl:ris mare predooniMDI) lball be added 10 the poup 
namc. Far en n,c •1an clay with and, a.• or -silt wilb 
pa¥11.ML•(1eefip. laaDll lb). lfdlc paa:.uaaeofllDdis 
equal ID lbc pac:emaae olsrawd. me "'wilb IIIDd.• 

I4.J0 lftbe mil if mima•e:I t,o baw 30 Sar men IIIDd at 
sra¥d. at badl. lbc 'MIids "'lady• ar ~ all be· 
added to die P1111P name. Add lbc ward -.ady'" if 1bae 
appan to be mare IIIDd UlaD pa¥CL Add 1bc WUld 
~ if'dlere appears to be mare pavel tblll IIIDd. Far 
n•mplc: "lady lean clay. a.•. -.meuy rat clay, er. or 
"'lllldy lib. ML• (1ee Fip. la and lb). If die pal'Clllldale ol 
IIIDd ii eqaal 10 die pm:mt of pPd. me -.idy.• 

15. ......... r. WaidfJbc Caane-Grailllll Soils (Con­
tains Im 1ban .50 s fines) 

15.1 The mil is a ,,tffd if tbc paa:ntaae of pnel is 
esrinmed to be more tban tbl. peacemaae df IIDd. 

NP; .... A-~o-uit----•-•..,,----,,_ ..... _....,. IWd _ .. ...., _.. .. - - 'TA&l1Z .... i•o.atlla-.►olefllfo■ Qrab1d .... .._ ...,.._ .. ._ .. ___ ---T-....... •---•-,••-•--• ....... • .............. ,_ ..... ___ _ 
~ ......... ,.. ........... .. ........... Ill 

Dy ...... .....,, .,... T■...-

ML --·- ... .... .............. ·------.................. .. ....... -........ --..... --~----- ,,....., .......... .... -.---------=- --a. ........ ...... ........ ... .... ........ ---- ............ 
Of ... .., .... -- ... 
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15.2 The IOil is a SllNi .if tbe percent.qi: of pneJ is 
esrirn•trd to be equal to or las than the perccnta,e of and. 

15.J The IDiJ is a den pnd or dllln SIDIII if tbc 
pac:eutage or fines is c:srimned u, be 5 S or Im. 

15.3.J Identify tbe soil as a wd¼ra,dat pnd. GW, or as 
a wdl-r,adai sand.. SW, if it bas a wide anae of panide sizes 
and substantial amoums or tbe immJtoli••e panidc sizes. 

15.3.2 ldentify tbc soil as a poorly ,radai pnd. GP, or as 
a poorly r,adai sand.. SP, if it c:oasim predamimatly of aae 
lizc (uniformly padcd), or it bas a wide mqe of sizes widl 
mme intcrmedine sizes obwoasly milliD& (pp or .mp 
paded). 

15.4 Thc IDiI is either a ,nffd with fu,a at a IIDlli widl 
fma if tbc pc:rcemaae of fiDcs is cstimned to be 15 S or 
more. 

15.4.1 Idemify tbe mil as a dJ,yq ~ GC. or a dlzyq 
11111d. SC. if tbe fiDcs are clayey as deu:rmimd by tbe 
procedwc:s in ScCliaa 14. 

15.4.l ldemify tbc IDil as a lilly ,awl. GM. or a IIJty 
111111d, SM. ii tbe fiDel are lilly • delmlmiaed by tbe 
procedura in ScCliaa 14. 

1.s.s 1t tbc 1Di1 if c:srimnect t.o coaa 10 s &aa. ·SM 1be 
IDil • c1ua1 idenrificalion mmc two poap symbols. 

15.5.J Thc &nt paap s,mbol lball awaespoad to a dea 
pnd or 1111d (GW, GP, SW, SP) ad 1be mcaad symbol 
lball coa:capoud .:a a pawl or and wilb ba (GC. GM. SC. 
SM). 

J5.5.l 'The puap name lball aw1e.poa.d ID 1be fim paap 
symbol plus 1be wards ""widl day"" or ""widl •• tD i!YF-•► 
tbe pf raidty . c:baraclaillics of 1be &ml. Far a■n,~ 
~ pnd wilb day, GW.OC- or "'poar1y sraded 
1111d wilb sill. SP-sM" (tee Fil- 2). 

15.6 If dlC IS'ft "i,.eu is P"'!"-1-ninn•ly and or asa- bar 
COIUPiffl a Mb,..., 15 S ar mare ol 1be adm Cllllll­
pained cnosdricm, tbe wanls ""wirb pnd" or~ llllld" 
lball be added tD 1be paap ....._ Far c11m11k: -...1, 
lladed pawl wilb 1111d. Gr ar •cta,ey IIDd wilb pawl. 
SC'(aens.l). 

lS.7 ltlbe &cld rmple cnu•im a, cabblll or bnaldm 
ar bada, 1be walds ~ cohblel"" ar ~ cdlbllS ~ 
baakters• lball be added 10 1be paap aamc. Far n•m,lk: 
-silty pawl wirb mbbla. GM.· 

16. Jte,-1 
16.J" Tbc repon lball include 1be illfonmliaa as tD anpa. 

ad tbc i1ems incijc:aled in Table 13. 
Hem l~ Clt,,q GttMI fl1ltl, Sad ad C'.o66lf!s. GC­

Allom,OS fiDetoaiam..wbiiMiiidlid.,.........,.pawtabaalJDS 
fiac 10 C11UR. wbiuuadid 1111d; .. 20 S &all wilb· --­
paaicily, bip clry lllalllb. ao clilarmc:J, .... .., •~ ,_ ,... 

1.Grlql-
2. Grlql.,... 
J. ...... ,,, ............. • ..-i., ..... , 
c. ,__. 111...., ...s. • an.. or 11 ._ ca,r.., ...,_, 
5 ..... li\tsililllwigs: Ora•··-........ flllalffl._ 
, ...... ..-.rY:..-........ IUIIIIIUllllad........, 
7. ,._---= 411 WC41W)lll. wtr C l "al_,....., L ........ ____ ____, 

I . ...._., _ __._,..., .... 
10. .....,,,,..__,. ...MIIIUft.ligtl 
11. o,y~--.-.......... ..y. 
12.~--.-.1-■1 
Q.T...-:•.111911U11.ligtl 
M.0amrfit-----
11. a.,......., • .,._ • ....., 
1L--.U.:.-y,-.-
11.----. ... HCt--.--.1n11g ,.,_...-: 
,a, Cu: a=t'Clr-9&ada.llll-,,:..yalllft.lllft.n. ..... ..y-
1t. llu:u9:-.-.-. . ........ . --- . & C I • .-.--.1n11g 
II.Lall-IZ.~•-· . I a~-=._,,__., ............ ..--.,._ 

.,,.,.. C.. .,,._ -. 9ft WW-9ailad . ,.,__, ~ • ....................... ..., .. ~ ....... .. 
NICliaawaHC:..-&dd ... liadaboat.5S(b,--, 
-.uuadulcatlbla, me•imnm rlicr:im, 1.50mm. 

...,__ Cnecff a• Fitm. MODI NI. dry, bnllwD 
Gaaaiclwpa I 1· Uawialm . 
Nan 14--0dllraa•sohail dwaqaiu..uad ·1 ·& e■• • • 

li¥aiP,LJ3 fasXl&lldX2. 
Nan ls--it41111nd. die... ., .fl....., .... &1111 &all.., 

........... .. ____ of'.. ., •illlowE . 
T,_, Flnida-e pnm11 Illa a· 110 lie._.._, S 
~•IDS 
U..-15 • 25 S 
S... JD•CS 
M_,_50 • ICID S 

16.2 It in 1bc IDil dCluiptiw. lbe IDil is idemifwd ... 
•w·M:■ND paap symbol ad mme as cllll:ribed in T• 

Mmaad D 2417, il 111111t ~ ctisriDcdy ad dadymllld m lac 
ams. mmnmyables, JepCXU.ad 1belike. lbat1bes,mbal 
ad mme are laal cm wipgL..gaallll praceduns. 

f7. Prwc:hh ad Bia 
11.1 nm pra::1ice pnmc1es qualimi¥e iDformalioa cm11; 

1bcrd'cft. a pncilion and bi&c m•emcat is not applicable- • 

11.1 dmifimioa; day;~ orpaic sails; and; lik 
D dmifimiow\; soil dacripaon; ~ dnsific:af.iOD 

-
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APPENDIXES 

cr-1.,.,., .... ...,. laformadcm) 

XI. EXAMPLES OF VISUAL son. DESC'RJP'110NS 

Xl.J The folJowin& cumpk:s show bow tbe mfonmlioa in-place dcmity 106 lbfftl; in-place moisture 9 1:.. 
nqaire1i iD 16.l can be n:poned. Tbe iDformation that is Xl.1.3 Orpnic Soil (OL/OH)-About 1001:. fiDes with 
iadalded iD dcsaipci.,as lbauld be baed on individaal low pluric:ity. _,., dillrancy, low dry SU'CDllb. ud low 

citu-mRP""IS •nd need. =~ wa. dart brown. orpnic odor; weak raclioD 
Xl.l.J WdJ-Gradal Gttnd wilh Slllld (G"?-'baal 

'75 s &De to rmne. bird. a,baplar pa~ about 25 s fiDe Xl.1.4' Silty Sllnd wiJJt o,,a,,ic Fmo (SM}-Abaut 15 S 

ID 
came. bird. subw,.,,tar mad; nee of fiDa; maximum fiDe to came. bani. a,bnplar reddish sand: about 25 S 

arpaic and silty dat brown aoaplu1ic fines WWl DO dry 
-. 15 mm. brown. dry. DO racliaD wilb HO. llleaaalb and llow dilmney; wee; muimum size. came 

Xl.l.2 Silty Sad will, GnMl (SAl}-Aboat 60 S pre- and; weu Jacliaa wi1b HO. 
ti ·,eody fiDe 1111d; aboal 2S S lilly 6aa wilh low Xl.1.5 PoorlyGtodltl<inlMwitlaSlll.Salld. o,1,1,/otllld 
, I ef:ity, low dry lllc:acda. rapid diJmnc:y, and low IOIIP- Boer/rim (GP-GM),-, bout 75 S &ac to cume, bard, 
am; abaal 15 S fine. bard. mbrvundcd pave!. a h IUbrouDded to .. .,,,,,,,.., pa¥CI; about 15 S • bard, 
.,,.. 1ize panic:ies fnclured wil1' hammer blow; muimam · IUbrouaded to..,.,.,.,,.., tPUd; about 10 S silly amq,laaic 
lilr.25 mm; DO rac&iaa wilb HO (Noc.e-field ample size bes; moil&, brown; DO ff:ICliaa with HO; on,iDll &dct 
rmlla' drm nc:ommended). .... bad about ' " (by ¥Glume) bird, IUbraaDded 
.,,-Conduiom-firm. mmified ad OMllliDS lams cabbls ad a UWZ of bird, IUbnJuDded bouJdm. wilb a 
■lilt I ID 2 m. C2S to 50 mm) tmct. mail&. brDwD to sra,; muirnam dimroliGII or 18 m. (450 mm). 

n USING 11IE mENJmCATION PROODURE AS A. DESCIUPDVE SYSnM JIOR SHA.LE. a..\'YSTONE. 
SffEl1S, SIAG. CRUSHED R0a. AND 111£ LID 

X2.I 11le idenri6c:arioa pnadme may be aad a a· 
4e qiCi-e s,sarm applied to wials lbat Gill iHila • . 
,. · · c:11,-aac. smctsrooe. r'Jtsraae. muctsrone, ac:.. bat 

.t ID sails after field er labomary PIii . ill (Cllllbiaa. 
llluna. ad Ille lib). 
m MllmaJs sudl •lbds. awbed met. ... ad Ille 

lb. lbaald be idemi&ed • IIICb. Howewa-. 111e sauczdua• 
- ja Ibis )Daice far dm:ribiac Ille pmlicle size ad 
....,dlllwrisacl,mybe aadia •dea:aipbGDIJllbe 
Will.Jf'dmired.an itlen•ikauaa IJIDll&paupmmead 
J,mbal mmdiu& to Ibis paclice may be allipwl ID aid in 
hi s3i1c 111e lllllaiaL 
n3 1'be Jl'OUP symbal(s) ad paup IIIIIICI aaid be 

,lad ill q1IOlation marts er aaad widl mme type oC 
lisail••isbif'II symbol. See n•mp!a. 
X2A Ezunples of bow paup mmcs ad symbols ca be 

IICGICUIIEd into • descriptive s,acm for maaials dial arc 
1IX DlllnDy occunia& toils arc a followl: 

X2A.l SJud~ ~ • 2 to 4-iD. ($0 to 

.lCJO.mm} piecw olsblle fram powll' auaa' bole. dry. bron. 
• IW1ioa wilb HO. Alm 1111m1c iD wmr far 24 b. 
llllllaill idemitwl a "'SIDdy Lea 01)' (C,.J'"; aboal 60 S 
fiDes willl mediam plnricily. bip dry meacm. ar dillnncy, 
ad medium ,,,..,,nm: -.bam 35 S &ac to mediam. bird 
11111d; aboal' s ..... - pieces ol Ibale. 

X2.4.2 Omlla/ Sndston, PradDc.t of OMiiCWJall 

ambia& lllidilioa; "'PoadJ Cimded Sad wilb Silt (SP­
SMJ"": abaa& 90 S be to n-ediam 1111d; abaal 10 S 
-pl•Mic ma; dry. aecldDb-tiiUWD. llialll n-■mall wilb 
HO. 

X2A.3 Brolra, Slwlb Abaal 60 S pwvcJ a brabD 
lbeUs; abaat 30 S IHDd ad en,. a lbcll )lielB; abaat 
·10 S bes; ·Paarty Gaded Gmvcl wilb Saad (GP).• 

X2.4'.4' CnaJllli Rodc-Pra JI I j fimn pawl and ~ 
bles ill Pit No. 7; ·Paarty Graded Gmvcl (GP)•; ■boat 90 S 
fine. bard. anplm'pavcl,,lize pmlida;uaat l0S came. 
bard. ...,. IIIDd-me ~ dry. 1111: DO ff:ICliaa wilb 
HC. 

X3. SUGGES1ED PRoa:DURE FOR USING A BORDEltUNE SYMBOL FOR S003 Wl11I TWO POSSIBLE 
mEN'l1FICATIONS. 

X3.l Since this pnciice is baed on caimues of penide 
1ze ctimibmion and plnririty c:lmaclCrillicl ii may be 
iflicult to dearly idemify die soil • beloarJng to one 
UCpy. To indicate that die sail m,y fall iato one of two 

poFble 1mic poups. a borderline symbol may be uat witb 
tbe 1WO symbalsa:pamed byasllsb. Fore,■mpk:: mor 
CL/CH. 

XJ.1.1 A bordc:rtiDe symbol may be uat wbe:n die 
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pcrceniagc of fines is estimated to be between <4.S and .S.S 9'. 
One symbol sbouJd be for a ~ncd soil with fines 
and the ocher for a fine.pained soil. For example: GM/ML 
ora.JSC. 

X3.1.2 A bordcrtiDe symbol may be med when tbe 
pen:anage of sand and tbc perceniqe of Pftd are estimated 
o be about tbe ame. For cumpe: GP/SP. SC/GC. GM/ 

SM. It is prac:licaUy impospble 10 ba~ a mil tbat would bave 
a bordcriiDc symbol of GW ,SW. 

X3.1.3 A borderline symbol may be lad when tbe sail 
muJd be eitber well paded Of poorty padcd. For cumpc 
GW/GP. SW/SP. 

XJ.1., A borderiiDe symbol may be med when tbe sail 
could eilbcr be a lilt « a day. For nample: CIJML 
CHIMH. SC/SM. 

XJ.1.5 A bordcrtiDe symbol may be med when a fine-

pained soil has properties that inclic:atc that it is at Ult 
boundary between a soil of low compressibility and a 10i1 o( 
bilh compressibility. For example: 0./0I, MH/Ml. 
. X3.2 Tbe order of tbe borderline symbols should mica 
similarity 10 surroundin& or adjamlt sails. For n•mple soils 
in a borrow area ba\'C been identified as OI. One am• is 
comidered 10 hive a borderline symbol of a. and Ci. To 
show similarin·, the borderline symbol sbouJd be Of/0... 

XJ.J Tbe poup name for a soil with a borderline symbol 
sbould be tbe poup umc for tbe first symbol. except for. 

CL/CH Ian 10 fat day 
Ml/Cl. clayey silt 
0./ML silty day 

XJ., Tbe use of• borderiine symbol should aot be mat 
iDdilcriminatdy. EYCrY cff'on sba1I be made 10 first place tbe 
soil mu,. sinste poup. 

U SUGGESTED PRoa:DUUS FOR ES'llMATING 11IE PERCENTAGES OF GRAVEL. SA.ND. 
AND FINES IN A SOR.SAMPLE 

X.C.J J11r M«ltod-Tbc rdatiYe perc:entaF of come- aad 
6ne-sraincd material may be ePima•ed by lbarouply 
manna • mixrure of IDiJ ad....,. in. tell 1llbe Of jar. ad 
dim aJlowiD& tbe mimlre 10 lellk:. Tbc came panides wiD 
&II ID tbe baa.am ad &► eaiwfy finer S-bds will be 
depmited with mcrwiu& lime; Ille IIDd siza wiD fall out ol 
a •i • rwwa iD 20 10 lO L Tbc raaiw; 1&opanioas can be 
CRimeted fram 1be n:miw ~ ol cac:b - ~ 
Tbic '"'.'°'~ lbauld -~ canellled 10 Jlll'lich: m Jabcntary 
deleiPIIM1Mhaas. 

X.C.2 Y-ISIIIII Ml!lhod MemaDy 'fllllllize Ille~ me · 
panida _,.._ iD a act («alba ++MH•ie-, OtllCb. Tbm, 
~ lbe w wilb tbe lllld lia ..,nidei and die fiw. 111m. 

' dy compue die aambcr ol acts 10 a1i11wre die 
...,,... 'OfpiusNo..C liewelizead mmm No..C~-

praem. The percen111e5 of sand and fines iJI tbe minus lie\le 
size No. .c nwcria1 can tbcn be esum11ed from die wall• 
(X.C.l). 

X<C.l Wah Tat (for .1fllll~ pm:ffltll60 of MDtd 11M 
/IIIG)-S,eJ«:t and moisren caoulb minus No. .c ~ me 
mau:riHI 1D form I I-in (25-mm) cube of mil. Cat die cube iD 
~ let oae-balf 10 the side. and place die Giber bHJr in a 
small dish. Wash ad decant tbe fines aut oldie mataiH1 iD 
Ille dilb UDtil 1be wall wala' is dear aad 1ber, compare .. 
IWCI wn1pks ad arimat:e tb& peac:e.nqe ~ llnd ad fill& 
Remember lbll die peaw is baled on--. aat •ume. However. die 'f'Glame wwwsmilon will pnmde a 
....,.,,ble iDcticatioa or ll'8iD m pace-u•r 

X.C.l.J While wasbiD&, it may be ae 1:, ID mat don 
lumps of fina with die final:r' 10 Ill die CIDffllCl pe-e Ml I 

XS. ltA110NALE 

X5.J This pracaice was sipifirutly moiled in die D 2<Cll-
14 ~ from die preriaas ¥elliaD D241-69(1975). 
TIie lftiliaasare clni u11callll ill tbe li•aunc.' 

>"--LA.IC.-Tllc...,_ASTMS..-..••D ·• · 1M 
IS ·c fllSail(V..iteserl~-GM.nwT---'--1. 
CTJ0DJ Ya 10. No. 4. Dwualwt ltl7. 

X5.l 0,,nars in Ibis ¥erlion fram die prewioas -.a'liclll 
iDclude 1CWDl'din& al 1.2.3 ID PY (dimned and uadil­
mrbml). die ¥,tjitj,,a ol 5.1 10 Ider 10 die praaice far 
dacribia& &arm 10i1s. and • Hddirioa « Appendix XS on 
RHrioaHte 

,_..,_,...,,.,,....,..,....,.. ______ ; .•• ...,.,_,,...,... __ tlUI I 
.. .., ________________ ~------- i • ...,.,.,, ... 

..,.,..,_,, .. ,...,.,, • .., ... ..., .. ..., ... ._, u n:wi,. 

111111....,,,...., ...... ..,,_.,_ .......,_ $ _____ _,, .. ,... .. 

, .. .....,.... .... ■WI l'ar I ..................................... ..... 
_,,,.,_,,,,...,_ t•AS7111? MLY.., ... ,_..waJW- .. ,_ ........ ,_ ... . ------ .... ,.,.., .... ,., .... ,... ....... ,...,., . .,.....,,.,..., ... ,... 
--••AS7111Ce a..,au:aa. rm11111111a.n: .,.,M,nm. 
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QUARTERLY or THE COLORADO SCHOOL or Mtr<ES 

VOLUME S0, NUMBER l 

TEXTURE 

COMPOSITION OF 
MAJOR . 
FRACTION--+. 

MISGLUHEOUS 
Pbcnpb,te (Colloph,ne) 
Enporites 

H•lite ,nd Sylvit, 
Anhydrite 
Gyp11111 

GRAIN SIZE <1/256 mm. 

CRYSTAUINE, CLASTIC 
OR AMORPHOUS 

Cocnposition ,s lncliuted 
in kit col1111111 {p,rlix 
~op,i,te.-eslor 
111i1tures) 

P1-fOVMOf.m~*--'­
■OCJC i.u.T_ ...._ _ -- . ■00:. ,t.MH~ -·· ■OCll GT,su.....,___.;_ ..,_._ 

Cl•y Miner•ls 
Of (l,y-Siie 
Matm,1 

tttOS,HATK 
SHAU. nc: 

1hr ftO""ln .... ,ht ~ ,.,_, twf , oot ~ ond lhoukt br P,c • 
(~ t.t,, OC,C,,.00,UOIC tr•~ lo, o-.y ~loc:ON l,roH.~t" ol fhfo rO(I. 

h"I' p,oo,r,, c,,Of"' ~ colot .. •" ..c"""c• ~ .. ,.. IIO'IO\IOl'M c,n,1,.J. 
~ '""''''~-<~. o,o,d ,oorr,om,r ~'"-"'""" one~. lo, 
C•~c. "" th.n , b,r,dd,Nj_. . •·-cl'\\""":· - (fOll ·t,,,,,dd,rd-- · ''t~ly loic),ftt , 

CRYSTALLINE, CLASTIC, BIOCLASTIC, OOLITIC, ETC. 

(ompotition ,s lndic,ted 
ia kit column {p,eli1 
,ppropmte NIDCS lor 
11i1U1tH) 

Chiefly C,lcite or Dolomite 

GRAIN SIZE 1/7.56-2 mm. 

CLASTIC 
UNCOHSOUDATED • ..it_ ,..J COHSOUDATED • .-W-. ....i,,_ 

Sill WOfS <-> t/15(, • 1/11,. Id\: 1/16 • 1/1 wry f.c ....i, 

1/1 • 1/'. r- ,-1: 1/4 -1/l. --- .... , 
1/l•l...,,. ....1,1-2. _.,...,,. ...J 

Chiefly Q,mtz 
Oiurtz. Fddspar. 
R0<~ Chips. Volcanic Eject• 
Pelitic Matrix, 
AD9ubr~Toug~ -=-+~----

CLASSIFICATION OF SEDIMENTARY ROCK'. 
By Russell B. Travis 

GRAIN SIZE > 2 mm. 

CLAS TIC 
UIICOHSOUDATED-•-' C.....IJl ..W. ""'"'°'I 
COIISOllDATlD•..-,.0, «--'I~"°' i-,.&.,i 
1,flf "ADlS C-) • 2-'. ,.....,, '41. ,,.W...: 

"-2~ ..W..,,.256 .,.U... 

CHIEFLY ONE CONSTITUENT 
Espe<~lly~chcrt. 
or quartzite. Aho wk 
0( fonestone. Hoa1ge1111u 
,ongloecr•les ..d breuiu. 

SEVEUL WNSTITUENTS 
Usiully inclua1119 unst.ble 
constituenu. Mizee! 
con9lomer1les •nd bre<ciu. 

"' .. ._ · .. "':_ : ; . . .· .· 
1:;~ ;;;_, -~., -~ - ~,-,c--

-~ ~-=--~;,., 
- ~~~ b=~-~Y-

·: .• WAO<(.NaSITf-ODT ,na.l .. . _:.Mn · .:. 

·._ --~-;Jii~-
. : .' ~;-;. . 

MIXP) .... J 

->J~lf-;';.;..._ 
. _;.;,..t . 

. till . 

::--:·i.,.;ol._ 
.,.:-~-~-: 

)';::' . 
............ 

n 
-~:i~.;. \ 
.;.~-
--:~~(':·~ -.: 

--~fl:;;:,~~~:~ -~~-~j~ 
-~ · •"(:OMG&.OHIIAff . (OMll,LOMII.Aff 

f),,,,~;i~~~-
~~ ..... 
-n 

-~~iiiL:Lm-__ n 

< -~, \~:, ' :\:, ·::i1t-,{#fi{#i¥.0-
l'HO'Sl"KATK oourt->~1& ool,;1 0( 

aooc :LU.T_..,,.,...,,._ aoc,:,.,.,....,...___,.__ 
PttOSnCATIC UMCSTOHl 

(TC. • 
/IJl _.,._ ... --c-~ ._~....., 
c~-•~.._... 

~ne ~ -~ " ,. ~~;;?-&J,ii , 
•<>CS. CTP'SOet t ,.,_.;, , 

GT,WM U.KO,.....c:IO'llic 

notNI:· f1,( lh,t --H· crodt' for ton9iomt'•Oln thould ~ lf'ly 

P,Nt'lk -,~o•c -~ ,~~0 1,....,_ '°""''''"'' 
~ '""""' OO't' - tvf•oc~.- ··ct-~•T.- ··10 .. lolf"'l'o..n." "'c,ono,,d.;,l_­
•·,o,otl-.--,~,Ol'9•lloc~l: · ·· •·••y."'-t,holy_- --~lo,,•no­
u°""1:· ond - ,Ot,,Qliornrfotk ·· ""-- --•okJ?Y ~ folk,,,. the-
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COLOR INDEX 
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A1TACIIMENT C 

ROCK QUAUTY DFSIGNA.TION CALCULATIONS 





; _. 

Source: 

Rock Quality Designation (RQD) 
In 1967 a modified core recovery procedure was dcvclopci-f to provide· a 
RocJc Quality Designation (RQD) for a given cored interval of NX core 
(Deere et al, 1967). The RQD value is the pen:entagc obtained by dividing 
the summed lengths of all core piea:s equal to or greater than 10-cm ( 4-in.) 
long by the cored interval length (see Module 4.6). Smaller pieces and/or 
core loss, are assumed to result from closely spaced discontinuities, shear­
ing, faulting, or weathering, all of which decrease rock mass quality. An 
RQD of 100% indicates 1009& core recovery with all pieces equal to or 
greater than 10 cm in length . . Thus, it does not imply an unjointed rock 
mass. 

The RQD percentages are directly prcponional to the various measures 
of roclc mass quality such as fracture frequency and in silu modulus of 
deformation (Figures 4.48 and 4.49). They baYC been found to be of value 
in estimating rock loads on tunnel supports where RQD provides some 
measure of block loosening that may occur; this, in tum. a1fects the loads 

. the support system must withsta.Dd (Coming ct al, 1975). An·estimation 

MODULE 4.6 

RQD calculation from CON measurements. 

Data from 10-f\ (drilled lencth) core in shale Core-loss c:alc:u1atioa 
Discontinui•ies-beddins surfaces and two . Total lenslb cored (10 ft.) 

RrmYet'ed core 
120.0 in. 

~!!QJ 
9.8 in. 

high-angle joints 
All measurements in inches (in.) and feet (ft.) Core loss 

RecoYered core meuaremeau (in.) 
RQD caJcalatioa: sum or pieces • or >4 in. 

3:4 
2.8 
2.6 
3.5 
3.1 

· 4.2 
2.2 
0.5 

1.3 1.3 u 1.3 0.5 1.1 (lllldertiaed ia reco,e.ed (Ol'e meuaremeats) 
2.9 4.3 1.2 2.3 0.3 -1:!2 4.2 
3.0. 3.2 3.2 1.2 1.2 110.2 6.4 
1.2 y 1.0 0.5 I.I 4.3 RQD- 31.81120 -
2.9 0.9 2.0 0.5 0.3 6.8 

0.265 X 100- 26.5'111 
6.4 0.9 2-3 I.I 0.9 4.4 
2.6 ~ 2.8 . 0.3 1.7 .£1. 2.1 1..5 3.6 2.0 2.1 31.8 in. 

based on RQD js enbana:d by knowledge of the orientations of the discon­
tinuities that define the blocks. The RQD and uni.axial compressiYC 
strength baYC been used to determine the most appropriate method of 
tunneling in rock (Figure 4.50). 

The RQD values may not be representative of rock mass properties for 
reasons other than the lack of orientation data. If smaller diameter core is 
obtained. more breakage will occur than with NX core. Exc:cssi'fC breakage 
and possible core loss may result from improper drilling and handling. 
Orientation of the drillholc parallel to discontinuities also may result in 
excessive breakage and loss (Cording and Mahar, 1978). 

R.B. Johnson and J.V. DeGraf[. Principals of Engineering Geology, John W'aley and Som, 

Inc., 1988. 
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CHAS. T. MAIN, INC. 

STANDARD OPERATING PROCEDURE 

FOR 

SOP No.: 430 
Revision No.: 0 

Date: January 31, 1992 
Page 1 of 3 

VOLATILEORGANIC COMPOUND SCREENING WITII 
A PHOTOIONIZING DETECTOR (PID) 

1.0 OBJECTIVE 

The objective of these guidelines is to provide procedures for volatile organic compound 
screeing using an Photoionizing Detector (PID). 

2.0 EQUIPMENT 

1) Photoionizing Detector (PID) such as HNu Systems, Inc. PI 101 (HNu) 
2) Calibration Gas. 

3.0 PROCEDURES 

3.1 AMBIENT AIR CHARACTERIZATION 

1. Protect HNu from contamination by bagging the readout/control assembly in plastic, 
wrapping the power cord in plastic, and bagging the sensor/probe assembly. Do not 
cover air sample inlet. 

2. Set function switch on the Oto 20 ppm range. 
3. Prior to entering into a potentially contaminated area take a background reading and 

record. 
4. Monitor work area continuously. 

3.2 HEADSPACE CHARACTERIZATION 

1. Collect the soil or water sample in glass container (a volatile organics analysis septum 
vial is no~ required) leaving 25 percent headspace: 

2. Shake water samples or allow soil samples to thermally equilibrate. (Samples may also 
be warmed in a water bath). 

3. Remove sample container cover and insert HNu probe extender into headspace. 
Record reading on Test Boring Report form. 



4.0 MAINTENANCE 

SOP No.: 430 
Revision No.: 0 
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Page 2 of 3 

The following subsections describe the mmunum routine maintenance necessary. The 
instrument contains only one moving part and consumes no gases or reagents. 

4.1 CLEANING UV LIGHT SOURCE WINDOW 

The only routine maintenance procedure specified by the manufacturer is cleaning the light 
source window as necessary. This procedure is accomplished as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

4.2 

Tum the function switch to the OFF position and disconnect the sensor/probe from 
the readout/control unit. 
Remove the exhaust screw found near the base of the probe. Grasp the end cap in 
one hand and the probe shell in the other and gently pull to seperate· the end cap and 
lamp housing from the shell. 
Loosen the screws on the top of the end cap and separate the end cap and ion 
chamber from the lamp and lamp housing. Care must be taken so that the ion 
chamber does not fall out of the end cap and the lamp does not slide out of the lamp 
housing. Tum the end cap over in your hand and tap on the top of it; the ion 
chamber should fall out in your hand. 
Place one hand over the top of the lamp housing and tilt slightly; the light source will 
slide out of the housing. The lamp window may now be cleaned with the 
manufacturer-supplied cleaning compound. 
Following the completion of cleaning, reassemble the unit by first sliding the lamp 
back into the lamp housing. Then replace the ion chambe on top of the lamp 
housing, checking to make sure that the contacts are properly aligned. 
Place the end cap on top of the ion chamber and replace the two screws. The screws 
should be tightened only enough to seal the "O" ring. Do not overtighten. Line up 
the pins on the base of the lamp housing with pins inside the probe shell. Gently 
slide the housing assembly into the shell; it only fits one way. 
Replace the exhaust screw. 

"FOGGING" OF UV LIGHT SOURCE WINDOW 

During cold weather operations, condensation may form on the UV light source window, 
resulting in red~ced levels of response. Field operators can follow the procedure outlined 
in 4.1 for removing the lamp to clear it of condensation. Consideration should also be given 
to more frequent cleaning when the instrument is used under very dusty conditions, such as 
on a landfill in dry weather. · 

) 
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4.3 BATIERY CHARGING 

SOP No.: 430 
Revision No.: 0 

Date: January 31, 1992 
Page 3 of 3 

To charge the battery, plug the charger into the jack on the side of the instrument case. The 
battery is fully charged after 14 hours of charging. Disconnect the 120 V AC power before 
disconnecting the charger plug. A full charge provides about 10 continuous hours of 
operation. The instrument will be recharged after every use. If the instrument has not been 
used for a substantial period of time, the battery should be checked prior to use and 
recharged if necessary. 

The instrument is equipped with an automatic cutoff circuit which turns off the power if the 
battery voltage drops below 11 V DC. This prevents accidental damage to the electronics if 
it is inadvertently left on. Note that the unit can be operated with the charger on, unless it 
is in a hazardous (explosive) environment; however, it must be charged in a non-hazardous 
(non-explosive) area. 

5.0 CALIBRATION 

Primary calibration of the HNu is accomplished at the factory. For MAIN applications, the 
calibration standard used in benzene equivalent and the SPAN potentiometer reading is 9.8. 
Primary calibration is normally stable for a long time. Routine calibration is most easily 
accomplished by using a manufacturer-supplied cylinder of calibration gas. A sample of the 
calibration gas is drawn into the instrument and the SPAN potentiometer is adjusted until the 
instrument is reading the concentration of the calibration gas. Small deviations from the span 
setting over time are normal. Deviations of greater than + 5 percent indicate that the lamp 
window may need cleaning or, if that does not eliminate the deviation, the unit needs 
servicing. It is MAIN policy that routine calibration is performed prior to each field use. 
This will also serve as an operational check to ensure that the instrument is responding 
properly. Records of routine calibration should be recorded in the HNu log, which always 
accompanies the instrument and also the site health and safety officer keeps this record. 

PREPARED BY: -------------
APPROVED BY: __________ _ 

Chief Hydrogeologist 

APPROVED BY: _________ _ 

Project Manager 
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1.0 

CHAS. T. MAIN, INC. 

SOP No.: 510 
Revision No.: 0 

Date: January 31, 1992 
Page 1 of 4 

STANDARD OPERATING PROCEDURE 

FOR 

GROUNDWATER SAMPLING 

OBJECTIVE 

To collect representative samples of groundwater from monitoring wells or piezometers. 

2.0 EQUIPMENT 

A general checklist of equipment needed to sample monitoring wells follows: 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 

9) 

10) 

11) 

12) 

13) 
14) 

15) 
16) 
17) 

Sample collection equipment (bailees, pumps, sample lines, tripods, etc.). 
Reagents for sample preservation. 
Appropriate sample containers. 
pH and conductivity meters for desired on site measurements. 
Appropriate trip blanks and high quality blank water. 
Appropriate field duplicate samples. 
Sample Records, Chain-of-Custody forms, and sample bottle labels. 
Security lock, keys or codes. Many monitoring wells have locking caps and key locks 
with combination or key entry. Furthermore, some sites are· secured using fences 
and/or by having guards, in which case keys and/or permission to enter are necessary. 
Tools to assist in well access. These may include screw drivers, hammers, chisels, pipe 
wrenches with chain, or a propane torch. These may be necessary for removing 
security caps on wells which have not been recently opened. 
Tape measure. A tape measure is useful for measuring the diameter of the well 
casing and~ the well casing elevation above ground level. 
Electronic water level indicator/graduated depth sounder. These' are- necessary for 
determining the static water level and the total depth of. the well. 
Pocket calculator. This is used for determining the number of well volumes to be 
evacuated from a well prior to sampling. 
Log book and indelible ink marker. This is for recording field information. 
Clean plastic sheeting (e.g.,polyethylene) or other clean, unused tarp to place on the 
ground and use to minimize possible sampling equipment contamination. 
Decontamination supplies and reagents. 
Meter to measure volatile organic compounds. 
Health and safety equipment. 



3.0 

4.0 

4.1 

SUPPORTING SOPs 

SOP No, 

430 

535 
540 
555 
560 
565 
570 
600 
640 
645 
650 
710 
720 

PROCEDURES 

INTRODUCTION 

Title 

SOP No.: 510 
Revision No.: 0 

Date: January 31, 1992 
Page2 of 4 

Volatile Organic Compound Screening with a 
Photoionizing Detector (PIO) 
Non-Aqueous Phase Layer Sampling 
Quality Assurance/Quality Control Sampling 
Sample Field Filtration 
Sample Field Preservation 
Field Equipment Decontamination 
Sample Packaging and Shipping Procedures 
Groundwater Level Measurements. 
pH Measurements 
Specific Conductance Measurements 
Temperature Measurements 
Record Keeping 
Chain-of-Custody Procedures 

Prior to going to the site, obtain well construction background information to improve the 
efficiency and cost effectiveness of the sampling program. The specifics of the well location 
and well construction, including the diameter of the well, the depth of the casing, the depth 
to the screened portion, of the well, the total length of the screen, and the material used in 
the construction of the well and screen should be known. The well diameter is important as 
it partially defines-sampling equipment and procedures. Generally, a majority of wells used 
only for monitoring_ have two-inch outside diameter casings; however, in cases where 
groundwater recovery is.used to remediate a contamination problem, wells with either four-, 
six-,or eight-inch outside diameter well casings may be used. It is also important to establish 
the accessibility to wells before arrival on-site, as this may effect the selection of the sampling 
equipment and transport of equipment to the well. Information identifying the documented 
point. of reference (top- of well casing, top of protective casing, etc.) is essential to ensure that 
all field. elevation measurements are referenced to the proper location. Details of historic 
depth to groundwater surface and depth to well casing bottom are also useful, as these may 
impact on the· sampling equipment and approach selected for completion of the sampling. 
Periodically-, the well depth should be measured to monitor siltation of the well screen. 
Information· describing well location, using topographic maps or descriptions tied directly to 
prominent field markers is helpful, as these allow personnel unfamiliar with the site to find 
wells. Good quality well siting descriptions or maps are also valuable under severe weather 
conditions. In practice, it is also a good idea to establish a listing identifying the order in 
which wells are to be sampled (i.e. cleanest to most contaminated) and the equipment that 
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is necessary for completion of the assigned task. 

4.2 WATER LEVEL MEASUREMENTS 

Water level measurements and standing water volume calculations will be conducted in the 
following fashion. 

1. Open the well. 
2. Screen the air space in the well with an instrument that measaures volatile organic 

compounds. 
3. Measure the inside diameter of the well casing upriser. 
4. Determine the distance between the established point of reference (top of well 

upriser, top of protective casing, etc.) and the surface of the standing water contained 
in. the well. This measurement should be accurate to within 0.05 feet. 

5. If the possibility of floating or sinking non-aqueous phase liquids exists, probe the well 
for these materials. 

6. 

7. 

8. 
9. 

4.3 

Determine, via direct measurement or historic data, the distance between the well's 
point of reference and the well bottom. 
Compute the height of standing water present in the well by subtracting the distance 
to the surface of groundwater measurement from the distance to well bottom 
measurement. 
Calculate the static volume of water present in the well. 
Decontaminate the probe and cord thoroughly after each use to avoid possible cross 
contamination between wells. 

WELL PURGING 

Procedures used to purge or evacuate a well are dependent upon the equipment available, 
the accessibility of the well, and the physical characteristics of a well. A variety of pumps may 
be used, including hand-operated or motor-driven suction pumps, peristaltic pumps, and 
compressed gas or battery driven pumps. In some cases, hand bailing is the best method. If 
the device being used does not have a flow meter, a graduated plastic pail can be used to 
measure the total volume discharge. Devices that can alter or contaminate groundwater 
samples · should not be used for purging or sampling operations. Sampling devices that 
promote sample· constituent loss, should not be used during sampling. Whenever possible, 
sampling equipment that is dedicated to use at a single well is preferred, although multiple 
use equipment can be used as long as proper decontamination procedures are used between 
wells. 

1. Remove at least three well volumes of water from the well prior to sample collection. 
In most cases, removal of three well volumes will result in the collection of a 
"representative" groundwater sample from the well which should not be influenced by 
stagnant water remaining in the well casing. In cases where it is suspected that the 
removal of three well volumes may result in under-evacuation or over-evacuation of 
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a well, measure the pH, specific conductance, and temperature after each well volume 
has been removed. Establish and document when the well appears to stabilize for all 
parameters of concern. Record the volume of water removed in the field notebook. 

2 Once purged, prepare to sample the well. If slow recharging wells are encountered, 
return several hours or even one day later to collect the sample. Alternatively, pump 
slow recharging wells to dryness, and then sample the well as it recharges. For fast 
recovering wells, sample the well immediately after purging the required volume. 

4.4 SAMPLING 

The following procedure is recommended for collecting groundwater samples from monitoring 
wells. 

1. Numerous kinds of equipment are available for sampling wells. Usually the same 
piece of equipment used to purge the well is used to sample groundwater from it. In 
selecting equipment for use, consideration should be given to materials of 
construction, analytes of interest, and possible pathways of sample contamination or 
loss. If there is any potential for sample quality being compromised, then alternative 
~evices or materials of constr!}ction should be !!S¢. In m~y situations the best 
sampling device available is a bailer that is constructed of teflon, polyethylene, or 
stainless steel. Other devices include a positive pressure pump, peristaltic pump, 
bladder pump, and a Watera pump or equivalent system. 

2. If a bailer is used, slowly lower the bailer into the well until it is submerged, then raise 
it to the surface. Pour the recovered water directly from the bailer into the sample 
bottle to reduce the possibility of cross-contamination or volatile species loss. Repeat 
this procedure until all sample bottles are filled. 

3. When other forms of sampling devices are used, follow manufacturers recommended 
protocols during sampling while maintaining close observation of the process. If 
conditions indicative of sample degradation or alteration are noted, discontinue 
sampling until further review of the situation is completed. 

4. Measure and record the pH, temperature, and conductivity of the groundwater. 
5. Record the color, clarity, and any obvious odors of the water. 
6. Immediately preserve and store the samples to maintain sample representativeness. 
7. Decontaminate the equipment or pack it for decontamination later. 
8. Ship the samples and a Chain-of-Custody form to the laboratory. 

PREPARED BY: _________ _ 

APPROVED BY: _________ _ 
Chief Hydrogeologist 

APPROVED BY: __________ _ 

Project Manager 

· i 
I 
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FIELD EQUIPMENT DECONTAMINATION 

1.0 OBJECTIVE 

To prevent the spread of contaminants. between sampling points and from the contaminated 
zone. To also protect the health and safety of the field investigators on-site. 

2.0 GENERAL 

Although contamination avoidance is the best posture to adopt a hazardous material site, 
certain equipment used in remedial actions or sampling will unavoidably become 
contaminated. These items must either be properly decontaminated before being removed 
from the. site or, in the case of sampling equipment, thoroughly cleaned before the next use. 
Wherever possible, disposable sampling equipment should be utilized to minimize the 
quantities of equipment to be cleaned and volume of decontaminants and rinse solutions to 
be disposed. Likewise, disposable plastic tarpaulins can be placed over certain items of 
equipment to minimize subsequent cleaning. 

3.0 PROCEDURES 

3.1 EXPLORATION AND OTHER HEAVY EQUIPMENT 

3.1.1 Introduction 

The decontamination of vehicles and large pieces of equipment, such as pumps, will be done 
on a decontamination pad constructed ·so -that cleaning solutions and wash water can be 
collected for later disposal. It is important that all portions of the equipment including the 
under carriage, .chassis, and cab be thoroughly cleaned. 

3.1.2 Equipment 

1) Decontamination Pad 
2) Shovels 
3) Steam Cleaner 
4) Potable Water 
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1. An area or areas will be selected where decontamination pads can be established. If 
one area is selected this site will be 50 x 50 feet in size, placed in an area where a 
collection sump can be placed in soil, and near a source of electricity (or a generator 
will be provided) and potable water. If two locations are provided, each will be 25 
x 50 feet in size, in a place where a sump can be placed, and near a source of 
electricity and potable water. These locations must be free of general vehicular and 
pedestrian traffic and accessible at all hours of the day. The pads will be located in 
areas of concern to avoid contaminating other areas on site, should an accidental 
release occur. MAIN will manage installation and operation of the decontamination 
areas. Each pad will consist of a level, sloped are covered with plastic sheeting. The 
sump will be placed in a hole at the base of the slope to collect the water produced 
by steam cleaning. 

2. Construct the pad by excavating a level, sloped area approximately 25 x 50 feet in size 
that slopes from ground surface to approximately two feet deep at the deep end. A 
sump deep enough for a bucket will be dug at the deep end. Heavy plastic sheeting 
will be laid out in the pad and on the sides. Lumber, or other appropriate material, 
will be used to hold the plastic down along the edge. 

3. Place the heavy equipment on the decontamination pad. 
4. Remove any loose material, such as soil or grout, from the equipment. 
5. Steam clean the equipment. When the equipment first comes on site and before it 

leaves the site all portions of the equipment will be steam cleaned including the under 
carriage, chassis, cab, downhole equipment, water tanks (inside and outside), hoses, 
and tires. When decontaminating equipment between uses, decontaminate the 
downhole equipment and other equipment that comes in contact with the soil or 
water, such as the tires or equipment that is splashed. 

6. Steam . clean the decontamination pad so that the water and solids flow into the sump. 
7. When necessary, remove the water and solids from the sump for disposal. 

3.2 SAMPLING EQUIPMENT 

3.2.1 Introduction 

The decontamination of non-disposable sampling equipment requires a great deal of care to 
minimize the cross-contamination of samples. This equipment includes hailers, pitchers, split 
spoons, and outer gloves. 

3.2.2 Equipment 

1) Plastic buckets (preferably 5 gallon capacity) 
2) Soft-bristle brushes 
3) Long-handled bottle brushes for cleaning the inside of hailers 
4) Paper towels 
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5) 
6) 
7) 
8) 
9) 
10) 
11) 

3.2.3 

1. 
2. 
3. 

4. 

5. 
6. 
7. 
8. 
9. 
10. 

3.3 
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Detergent (such as Alkanox) or other cleaner specific to the material to be removed 
Squirt bottles 
Distilled water 
Potable water 
Methanol (Pesticide analysis-grade) 
Hexane (Technical or reagent-grade) 
Aluminum foil 

Procedures 

Remove petroleum hydrocarbons or other materials with paper towels, if necessary. 
Remove petroleum hydrocarbons by rinsing with hexane, if necessary. 
Wash the equipment with a brush and potable water· mixed with detergent or an 
alternate decontamination agent. 
Rinse with potable war ~r (No further decontamination will be performed on split 
spoons). 
Rinse with methanol. 
Rinse with distilled water. 
Allow the excess water to drain off the equipment. 
If possible, allow the equipment to air-dry. 
Wrap the equipment in unused aluminum foil if it will be stored before being used. 
If necessary, collect the methanol separately from the wash and rinse waters for later 
disposal off-site. 

PERSONNEL SAFETY EQUIPMENT 

The level of protection selected for a site study and the specific pieces of clothing worn in 
the exclusion zone dictate the items- required and the layout of the decontamination 
equipment. Each level of protection presents a different situation with respect to the type 
of decontamination procedure required. Figures 10-1, 10-2 and 10-3 outline the 
decontamination procedures for each level of protection, A, B, and C respectively. 

The reason for leaving the exclusion zone determines the need for and extent of 
decontamination. Also, the time required for personnel decontamination should be 
ascertained and incorporated in· the scheduling of site activities. A worker leaving the 
exclusion zone to pickup or drop off tools or instruments and immediately returning may not 
require decontamination. A worker leaving to get a new air cylinder or change a respirator 
or canisters, however, would require some degree of decontamination. Personnel wearing 
self-contained breathing apparatuses must leave their work areas with sufficient air to go 
through decontamination. Individuals departing the area at breaktime, lunchtime, or the end 
of the day must be thoroughly decontaminated. 

Decontamination equipment, materials and supplies are generally selected on the basis of 
availability. The ease of equipment decontamination and disposability are also considered. 
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Most equipment and supplies can be easily procure. Soft-bristle scrub brushes or longhandled 
brushes are used to remove contaminants. Buckets of water or garden sprayers are used for 
rinsing. Large galvanized wash tubs, stock tanks, or children's wading pools can also be used 
a containers for wash and rinse solutions. Large plastic garbage cans or similar containers 
lined with plastic bags are useful for the storage of contaminated clothing and equipment, and 
metal or plastic cans or drums are convenient for the temporary storage of contaminated 
liquids. Other gear includes paper or cloth towels for drying protective clothing and 
equipment. 

Protective equipment, will be decontaminated by scrubbing with detergent water using a soft­
bristle brush, followed by rinsing with copious amounts of water. While this process may not 
be fully effective in removing some contaminants (in some cases, the contaminants may react 
with water), it is-a relatively safe option compared to the use of decontaminating solution. 
The contaminant must be identified before a decon chemical is used, and reactions of such 
a chemical with unidentified substances or mixtures could be especially troublesome. A 
decontamination solution must be selected in consultation with an experienced chemist. 

Once decontamination procedures have been established, all personnel requmng 
decontamination will be given instruction and, if necessary, practice moving through the 
decontamination procedure. 

3.4 CLOSURE OF THE DECONTAMINATION PAD 

When the decontamination pad is no longer needed, it will be closed down. All disposable 
clothing and plastic sheeting used during the operation will be double-bagged and either 
contained on site or moved to an approved off-site disposal facility. Decon and rinse 
solutions will be collected for future disposal. Reusable clothing will be dried and stored for 
future use. If gross contamination had occurred, additional decontamination of these items 
may be required. All wash tubs, pails, containers, etc. will be thoroughly washed, rinsed and 
dried prior to removal from the site. The dismantled decontamination. pad will be fenced in 
so it can be used in the future or closed by backfilling the area to the original grade. 

PREPARED BY: __________ _ 

APPROVED BY: _________ _ 
Chief Hydrogeologist 

APPROVED BY: _________ _ 
Project Manager 
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Once the samples have been collected, prepared, preserved, and appropriately stored, they 
must be packaged and shipped. This section outlines procedures for the packing and shipping 
of environmental samples, hazardous samples not from closed containers, and hazardous 
samples from closed containers. 

2.0 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 
11) 

EQUIPMENT 

Metal or plastic picnic cooler. 
Fiberglass tape (1 inch wide minimum) 
Vermiculite or other absorbent material 
Foam or bubble pack to wrap bottles 
Indelible marker 
Ziplockable plastic bags (sandwich-sized and quart-sized) 
Elastics 
Shipping labels 
"This End Up", "Fragile" ,and "Liquid in Glass" labels 
Custody seals 
Ice or freezable gel packs 

The following additional equipment is used for packing and shipping hazardous samples. 

---1) ·Metal pamt cans (1ial or one gallon)-: 
2) Labels such as "Flammable Liquids", "Corrosive", "Poisonous Gas", etc. 
3) DOT-sp~ified 3A1800 or 3AA1800 metal, compressed gas cylinder. 
4) Tags with metal wires. 

3.0 SUPPORTING SOPs 

SOP No. 

720 
565 

Chain-of-Custody Procedures 
Field Equipment Decontamination 
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PACKAGING AND SHIPPING PROCEDURES FOR ENVIRONMENTAL 
SAMPLES 

All sample containers must be placed in a sturdy, insulated shipping container for transport 
to the laboratory. A metal or plastic picnic cooler is recommended. The following is an 
outline of the procedures to be followed. 

1. Using fiberglass tape, secure the drain plug, if present, at the bottom of the cooler to 
ensure liquid from sample container breakage or melting ice does not leak 
from the cooler. 

2. Line the bottom of the cooler with.a layer of absorbent material such as vermiculite. 
3. Use pieces of carved-out plastic foam or individually wrapped glass containers to help 

prevent breakage. 
4. Hand tighten all screw caps. Place a signed custody seal on each bottle so that the 

seal contacts the cap and neck of the bottle if the samples are for regulatory or legal 
purposes. 

5. Pack sample bottles in the cooler. 
6. Pack small containers, such as 40 milliliter vials, in small plastic sandwich bags. Put 

2 or 3 vials in each bag, seal the bag, then put an elastic around the bag and vials. 
When shipping these with larger containers, cushion the vials to minimize breakage. 

7. Pack additional cushioning material, such as vermiculite or bubble pack, between the 
sample containers. 

8. Pack ice, sealed in plastic bags, or freezable gel packs on top of the samples in the 
cooler when samples must be kept cold. 

9. Seal the completed Chain-of-Custody form in a plastic bag and attach it to the inside 
of the cooler lid with tape. 

10. Close the lid of the cooler; be sure it is tightly fastened. 
11. Seal the container with fiberglass reinforced tape. Wrap the tape vertically around 

the cooler: two wraps each on the long and short dimensions. 
12. Attach a shipping label with a return address to the outside of the cooler on the lid, 

along with arrows indicating "This End Up" on all four sides, and "ThisEnd Up" label 
on the top of the lid. 

13. Apply additional labels such as "Fragile" or "Liquid In Glass" as necessary. 
14. Apply nyo signed custody seals between the lid and body of the cooler: one on the 

front and one between the hinges on the back. 
15. Ship samples packaged in this way by commercial carrier so it arrives the next 

morning. Staff should ·be prepared to open and reseal the· cooler for inspection when 
offering them for shipment. Be aware that some commercial carriers have limits for 
the number of pounds per item that can be shipped. 

16. Notify the laboratory of the name of the carrier, the containers' Bill of Lading 
numbers, and it's expected delivery date. 
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PACKING AND SHIPPING HAZARDOUS SAMPLES EXCLUDING mosE 
FROM CLOSED CONTAINERS 

The hazardous nature of these samples will be decided based on available information (site 
use, chemical data, historical information, etc.) and the observed soil quality. 

1. Decontaminate the sample container if the sampled material is on the outside of the 
container by washing it with soapy water (detergent such as Alkanox), rinsing it with 
water, and drying it off. 

2. Place a signed custody seal on each bottle so that the seal contacts the cap and neck 
of the bottle if the samples are for regulatory or legal purposes. 

3. Place one, decontaminated, labeled sample container in a 2-mil-thick self-sealing 
plastic bag. Care should be taken to position the sample label so that it may be read 
through the bag. 

4. Place some vermiculite in the bottom of a half-gallon or gallon metal paint can to 
absorb shock and leaking material in the event of sample breakage. The sealed 
sample bag is then placed in the can. Additional vermiculite is added to fill the 
remaining space in the can. Close the can lid and seal in place with clips. 

5. Attach address and return mailing labels to each can. Attach additional Department 
of Transportation Labels as are required by provisions of 49 CFR 171, 172, 173, or 
178. Such labels may include "Flammable Liquid", "Flammable Solid", "Corrosive" ,etc. 

6. Place the can in a cooler that has been partially filled with vermiculite. Additional 
vermiculite should then be placed where needed to secure the metal can. If more 
than one can is being shipped, this should be specified in the carrier's bill of lading. 
Pack ice or frozen gel packs on top of the samples in the cooler. Seal a copy of the 
chain-of-custody record in a plastic bag, place it in the cooler, and shut and fasten the 
cooler lid. 

7. Mark the top of the cooler with a "This End Up" label. The outside must display the 
same labels as are present on the metal can inside; In addition, arrows pointing to 
the top must appear on all four sides. Attach a label marked "Laboratory Samples" 
to the lid. 

8. Secure the drain plug and lid of the cooler with fiberglass tape. 
9. Custody seals as described in Section 4.1. 
10. Check to be sure that the carrier's bill of lading is completed and signed. The 

sampler's certification for restricted articles must also be completed and signed. 
11. Personnel should be prepared to open and reseal the cooler if requested by the 

carrier.· 1f transported by air, samples should be shipped by cargo aircraft only so it 
arrives the next morning, if possible. 

12. Notify the laboratory· of the name of the carrier, the containers' Bill of Lading 
numbers, and it's expected delivery date. 
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PACKING AND SlllPPING UNANALYZED HAZARDOUS SAMPLES 
TAKEN FROM CLOSED CONTAINERS 

Current EPA National Enforcement Investigation Center Guidelines provide that, in the 
absence of reliable data which excludes the possibility of the presence of substances that are 
listed as DOT Poison A ( 49 CFR 173 .326), unanalyzed samples taken from closed containers 
must be packaged according to the following worst case procedure. 

1. The sample container should be narrow enough to fit through the valve hole of a 
DOT specified 3A1800 or 3AA1800 metal compressed gas cylinder. 

2. The metal cylinder is prepared by removing the valve assembly and partially filling it 
with vermiculite. 

3. The decontaminated sample container, with sample tag affixed, is lowered into the 
cylinder by means of a string attached to the neck of the bottle. Additional 
vermiculite is placed in the cylinder surrounding the sides of the sample container to 
prevent breakage. A maximum of one sample container per cylinder is allowed. 

4. The cylinder is then filled to the top with vermiculite and the end of the string left 
on top to facilitate sample removal. 

5. The cylinder valve assembly is replaced and tightened. The valve protector is then 
replaced. A signed custody seal is placed between the value and ~neck of the cylinder. 

6. The cylinder is marked and labeled as follows: 1) a tag is wired to the valve protector 
with the laboratory name and address and the words "Poisonous Liquid or Gas, N.O.S. 
and 2) a label "Poisonous Gas" is placed on the outside of the cylinder. 

7. If the cylinder is placed in an outside container such as a wooden crate, the container 
must have the same labels as the cylinder, and the following additional labels must 
appear on the outside of the container: 
1) Laboratory Sample; 2) Inside Packages Comply with Prescribed Specifications; 3) 
Arrows pointing up must appear on four sides; and 
4) "This Side Up" should be placed on the top of the container. 

8. Samples prepared for shipment in this manner can only be shipped by ground 
transportation or government aircraft; they may not be carried via commercial rental, 
or private aircraft. 

9. Notify the laboratory of the name of the carrier, the containers' Bill of Lading 
numbers, and it's expected delivery date. · 

PREPARED BY: __________ _ 

APPROVED BY: _________ _ 

Chief Hydrogeologist 

APPROVED BY: __________ _ 

Project Manager 
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GROUNDWATER LEVEL MEASUREMENTS 

1.0 OBJECTIVE 

The objective of these guidelines is to provide procedures on groundwater level measurement. 

2.0 EQUIPMENT 

A battery-operated water level indicator. 

3.0 SUPPORTING SOPs 

SOP No, 

565 Field Equipment Decontamination 

4.0 PROCEDURF.S 

1. Decontaminate probe. 
2. Press test switch to insure proper operation of electronic indicator. A light will come 

on and/or a buzzer will sound. 
3. Lower the probe slowly into the well until the buzzer and/or light signals. 
4. Slowly raise probe until buzzer and/or light turns off. 
5. Repeat steps 3 and 4 until the water surface consistently measures the same. 
6. Record time, water level and well designation on Groundwater Level Measurement 

- Form-(see-·Figure-600-1) ----
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1. The probe. should' be routinely· cleaned. with. alconox and distilled water. 
2. Battery levels should be checked. 

PREPARED BY: ------------
APPROVED BY: ------------Chief Hydrogeologist 

APPROVED BY: __________ _ 

Project Manager 

( 
\ 
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GROUNDWATER ELEVATION REPORT 

JOB NO. 
ELEVAT10N {TOC) PAGE NO. 

DEPTH OF WATER ELEVATION OF REMARKS READ 

FROM WATER BY 
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To obtain a representative pH of an aqueous sample while in the field using both a pH meter 
and pH paper -

2.0 EQUIPMENT 

1) Portable pH meter . 
2) Combination pH electrode and temperature probe 
3) pH indicator paper, such as Hydrion, to cover the pH range· 1 through 10. pH paper 

is available in a variety of ranges, depending on the accuracy required. However, if 
fairly accurate results are required, an instrument measurement is preferred. 

4) Distilled or deionized water 

3.0 SUPPORTING SOPs 

4.0 

SOP No, 

565 

PROCEDURES 

Field Equipment Decontamination 

It is important to obtain a pH measurement soon after obtaining a sample and thus avoid 
- sample changes such as-precipitation, temperature- fluctuation, or oxidation which can affect 

the pH of the sample. 

pH Meter 

1. Immerse the electrode and probe in the unknown solution. 
2. Read and record the pH of the solution. 
3. Rinse the electrodes with the water. 
4. Keep the electrode immersed in water at all times when not in use or put the end cap 

(partially filled with water) on the tip of the electrode. 
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Indicator Paper 

This technique will only be used to obtain an approximate pH, such as when preserving a 
sample. 

1. Place a small amount of the unknown solution onto a strip of indicator paper. 
2. Compare the color with the indicator colors given on the pH paper container. 
3. Record the pH. (Note: If the indicator paper is suspected of being old or 

deteriorated, immerse it in an appropriate buffer and check the color that develops 
against the standards given.) 

5.0 METER MAINTENANCE 

1. General maintenance: Store electrodes according to procedures given on the 
electrode instruction sheet. 

2. Monthly maintenance: Check the battery level, and replace batteries as needed. 
3. After-use maintenance: Check batteries after each use. 
4. Functional maintenance: . Refer specific maintenance or repair needs to the 

manufacturer or other qualified service personnel. 

6.0 

The meter will be calibrated before readings are made that day. Calibration will be checked 
with pH 7 buffer midway through the day and with both buffers at the end of the day. 

1. 

2. 
3. 
4. 

5. 
6. 

Immerse the tip of the electrode in water overnight. If this is not possible due to 
field conditions, immerse the electrode tip in water for at least an hour before use. 
Rinse the electrode with distilled or deionized water. 
Immerse the electrode and temperture probe in pH 7 buffer solution. 
Adjust the pH meter to read 7 .0 (Note: If the sample is known to have a very acidic 
or alkaline pH, also standardize the meter with pH 4 or pH 10 buffer, respectively). 
Rinse off the electrode and temperature probe with the water. 
Immerse- the electrode and probe in pH 4 or pH 10 buffer depending on whether the 

- ----- ----f-1ead-ings -are expected to be acidic or basic. -- ---· 
7. 
8. 

Calibrate the pH meter to read the pH of the buffer solution. 
Remove . the elctrode from the buffer and rinse them thoroughly with distilled or 
deionized water. 

PREPARED BY: -------------
APPROVED BY: _________ _ 

Chief Hydrogeologist 

APPROVED BY: __________ _ 

Project Manager 
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SPECIFIC CONDUCTANCE MEASUREMENTS 

1.0 OBJECTIVE 

This guideline details the steps required• to measure the specific conductance of an aqueous 
sample while in the field. It is important to obtain a specific conductance measurement soon 
after takin a sample since temperature changes, precipitation reactions, and absorption of 
carbon dioxide from the air (or degassing of carbon dioxide to the air) all affect the specific 
conductance. 

2.0 EQUIPMENT 

1) Specific conductivity meter. 
2) Specific conductivity probe. 

3.0 SUPPORTING SOPs 

SOP No. Title 

565 Field Equipment Decontamination 

4.0 PROCEDURES 

1. Adjust meter zero (if necessary). by turning the bakelite screw on the meter face so 
that the meter needle coincides with the zero on the conductivity scale. 

2. Calibrate the meter by turning the MODE control to REDLINE and adjusting the 
REDLINE control so the meter needle lines up with the redline on the meter face. 
If this c~ot be accomplished,_ replace the batteries. 

3. Plug the probe into the probe jack on the side of the instrument. 
4. Put the probe in the solution to be- measured. (See Probe Use). Gentle agitation by 

raising and lowering the probe several times during a measurement insures flow of 
specimen solution through the probe and improves the time response of the 
temperature sensor. 
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5. Switch to XH)0. If the reading is below 50 on the 0-500 range (5.0 on the 0-50 mS/m 
range), switch to Xl0. If the reading is still below 50 (5.0 mS/m), switch to the Xl 
scale. Read the meter scale and multiply the reading appropriately. The answer is 
expressed in micromhos/cm (mS/m). Measurements are not temperature 
compensated. 

Example 
Meter Reading: 247 (24. 7 mS/m) 
Scale: Xl0 
Answer: 2470 micromhos/cm (247 .0 mS/m) 

6. When measuring on the XlOO and XlO scales, depress the CELL TEST button. The 
meter reading should fall less than, 2%.; if greater, the probe is fouled and the 
measurement is in error. Clean the probe and re-measure. 

If the specific conductance measurements become erratic or inspection· shows that any of the 
platinum black has flaked off the electrode, replatinization of the electrode is necessary. See 
the manufacturer's instruction for details. 

5.0 MAINTENANCE 

Replace batteries when necessary. 

6.0 CALIBRATION 

1. Calibrate meter and probe using the calibration control and the red-line on the meter 
dial (Y.S.I. S-C-T Meter, Model No. 33). 

2. Tum the function switch to read conductivity x 10 and then depress the call test 
button, noting the deflection. If the needle falls more than 2 percent of the reading, 
clean the probe and retest. 

3. Using at least two buffer solutions, which will most likely bracket the expected values 
for conductivity, note accuracy of the water and probe and clean probe if necessary. 

PREPARED BY: __________ _ 

APPROVED BY: -------------
Chief Hydrogeologist 

APPROVED BY: __________ _ 

Project Manager 
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This procedure describes the steps required to measure the temperature of a groundwater or 
surface· water sample. 

2.0 

1) 
2) 
3) 

3.0 

4.0 

4.1 

EQUIPMENT 

Portable pH meter with· pH electrode and temperature probe or­
Thermometer with liquid such as alcohol (not mercury). 
Certified calibrated mercury thermometer. 

SUPPORTING SOPs 

SOP No. 

565 

PROCEDURF.S 

pH METER 

Title 

Field Equipment Decontamination 

The following procedure is used for measuring temperature with a pH meter: 

1. Immerse temperature probe in sample. 
2. Read and record temperature when reading on meter stabilizes. 

4.2 THERMOMETER 

1. Decontaminate thermometer. 
2. Immerse the tip of thermometer in the sample. 
3. Record temperature when reading on thermometer stabilizes. 



5.0 MAINTENANCE 
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1. General maintenance: Store electrodes according to procedures given on the 
electrode instruction sheet. 

2. Monthly maintenance: . Check the battery level, and replace batteries as needed. 
3. After-use maintenance: Check batteries after each use. 
4. Functional maintenance: Refer specific maintenance or repair needs to the 

manufacturer or other qualified service personnel. 

5.2 TIIERMOMEI'ER 

None 

6.0 CALIBRATION 

Verify the calibration of the temperature probe and thermometer by comparing the certified 
thermometer reading to the probe and thermometer readings in an ice-and-water bath and 
in a hot water bath. If the readings vary more than 1 °C from the certified -thermometer 
reading, then replace the thermometer and adjust the probe according to the owner's manual. 

PREPARED BY: __________ _ 

APPROVED BY: -------------
Chief Hydrogeologist 

APPROVED BY: ------------Project Manager 
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The objective of these guidelines is to provide general reference information on chain-of­
custody procedures. 

2.0 

NIA 

3.0 

EQUIPMENT 

PROCEDURES 

A chain-of-custody record is a preprinted multi-part form that accompanies a sample or group 
of samples and documents custody transfer from person to person. Figure 710-1 provides a 
typical chain-of-custody form, others may be used. Since the chain-of-custody process beging 
with the laboratory cleaning of sampling equipment, MAIN generally uses chain-of-custody 
forms provided by the laboratory. 

As soon as practicable after sample collection, preferably after decontamination, the following 
information must be entered on the chain-of-custody form. All information is to be recorded 
in ink. 

1. Project number. Enter designation· that identifies the project site. · 
2. Project name. Enter the site name. 

-· j:--- Samplers. Sign the names(s) of the sampler(s). 
4. Station or location identification number. Enter the number for each sample in the 

shipment. This number must correspond to that on the sample label. 
5. Date. Enter the month, day and year of sample collection. 
6. Time. Enter a four-digit number indicating the military time of collection; for 

example, 1354. 
7. Composite or grab. Indicate the type of sample. 
8. Number of containers. For each sample number, enter the number of sample bottles 

that are contained in the shipment. 
9. Remarks. Enter any appropriate remarks. 
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Instructions for transferring custody of samples to a common carrier are given below. 

1. Sign, date, and enter time under "Relinquished by" entry. 
2. Enter name of carrier (e.g., UPS, Federal Express) under "Received by". 
3. Enter bill-of-lading or Federal Ex[ress airbill number under "Remarks". 
4. Place the original of the chain-of-custody form in the appropriate sample shipping 

package. Retain a copy with field records. 
5. Sign and date the custody seal, a 1 x 3 inch white paper label with black lettering and 

an adhesive backing. Figure 2 provides an example of a custody seal. The custody 
seal is part of the chain-of-custody process and is used to prevent tampering with 
samples after they have been collected in the field. 

6. Wrap the seal across filament tape that has been wrapped around the package at least 
twice;. 

7. Fold the custody seal over on itself so that it sticks together. 
8. Complete other carrier-required shipping papers. 

Common carriers will usually not accept responsibility for handling chain-of-custody forms; 
this necessitates packing the record. in the sample package. 

If samples are to be split with a government agency, the site owner, or with another 
interested party, a separate chain-of-custody form must be completed for each of these 
custodians. 

Record chain-of-custody and other sampling information in the field logbook. 

Prepare sample labels and custody seals with indelible ink. 

PREPARED BY: ------------
APPROVED BY: ___________ _ 

Chief Hydrogeologist 

APPROVED BY: __________ _ 

Project Manager 

I 

! 
I 

I 
I 
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To store the project documents. 

2.0 PROCEDURES 

AH the forms filled out in the field, field notebooks, correspondence, telephone 
communications, reports, report originals, electronic data (i.e., computer diskettes) and other 
information produced and received by MAIN for the project will be stored in files separate 
from other projects. 

PREPARED BY: __________ _ 

APPROVED BY: _________ _ 

Chief Hydrogeologist 

APPROVED BY: __________ _ 

Project Manager 
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.rnstr for Co1 lection, Prep and Shpnt of Samp1es 

I. PURPOSE. This document is written to provide guidance to personnel at US 
Anny insta11ations who will be s~~pling ground-water monitoring we1ls. lt 
has been prepared primarily to assist those in.stall ations which are being 
provided support by the US Anny Envi"ronmental Hygiene Agency (USAEHA) in 
meeting monitoring requirements at san.itary 1.andfills and hazardous waste 
landfills. and surface impoundmen·ts .. 

I I. GENERAL.. Sect.ions- I !l through' V.I and.· Section VII I of th-f s do ct.anent 
provide ins.truc:ti'ons on coltectio.n and prepar.-a:tion o.f samples and ct·ata 
reporti.ng. Se.c.t:i.an. '111 prov.i,aes.. tnfannation· on: chemtcal an-a-lys-i:~ methods .. 
The contents. o.f. this dacwnen,t may. b.e use~f: b:y, i.nsta1 l ation-s- man itarin.g 
hazardous waste landfills. a-net sur:face iinpoundmen-ts: to prepare.- the: Samplin:g 
and Analysis Plan· re.quired b.:t r-egulati.o.n· {40 CFR 265 • .9-2) •. 

Questions concerning these i'ns.tru.c.tfons. or sampli.ng and sample preparation 
shou1 ct· be referred to Kr~ .J.t F~:~cl\.1WlJU\, G,,O'Md:.,.~ 4t Sa1_1a. waste 
Bw:b'\ek,: Waste Di sp-osa.l E.n.gfoeering. Oivfsjan·, thi.s. Agency, AV 584-2024 or 
(301) 671-2024 .. 

III.. SAMPLE CONTAINERS., The: U.SAEHA.. w.fll provide a-l 1 sample- contai.ners to be­
used for shipment of samples._ The only sample containers to be pravi-ded: by 
the ins-ca11ation are, the: 1-gallon· pl,as.t'ic: jugs; to be used: to. hold the samp.les 
prior to fi 1 tering. The number of sample containers needed for each we.-11 
sample wi11 depend an the number· of parameters. and ffltering and. preservation 
requirements. Inc1osure l i.d.en,tifies.the parameters and the. sepdrate 
con 1:a.i n ers which w-i 11 b.e used when· samo-1 es are- taken from 

;mon·itoring wells •. : 

Oi'lly: 
containers provid.ed. b.y USAEHA s.hau.ld b.e used... These contatners w,i 11 b.e 
properly cleaned and prelabe'ted. w,ittt tns.tallation n-ame-. site i:dent.iricat.ion,.. 

· parameters. and preservati'on, tn-fonrra:tion.. The: corrtainers w.il 1 nonnal ly be 
shipped by USAEHA. !~. ~,. 
The boxes should be. kept. by the i'ns:tal lati'on because some. wi 11 . be used as 
shipping boxes for samples. Under some c.i.rcumstances con·ta-iners of a 
different size. than those: shown tn rnclosure l W'tll b·e used. These 
substitutions w.ill: be made· because v.olume- re.q.utrements- wiTT depend_ 1!lJ0n the 
number of par-ame-ters to. b.e. measured.. ,? · 

lV. SAMPLING MO· FIEt.o- OBSERVATIQNS· .. 

A. Wate.r-·Le.vet ~as:urement. Prior- to sampling a well, the wata~ 1 eve·l 
must be measured and recorded on the. ·fi'e.l d· data. 1 cg. sheet- When the- fie 1 d 
crew visits the. well the-y snourd. ha-ve. infanna.ti.on a.va:ilable- concerning. well 
depth~ d:epth to top. of· screen·,. and. screen. 1 en.gth:. Wa.ter levels are inost 
commonly measured w~th ·a c.le·an steel tape·. The tape should be lowered into 
the well until the. end is a.· cou.ple feet. below the· wate~ surface. The. wetted 
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situations where the monitoring wells have more than one screened interval or 
a sect irnent trap .1 When a well contains a sediment trap the fin a 1 portion of 
purged wate-r should be pumped from w.tthin the sediment trap section (do not 
lower pump tnto sediment in the bottom of the trap.). When a wel 1 is 
constructed with more than one screen,. the purged water shou.1 d be pumped from 
the unscreened sections,. beginntng w-ith the uppennost. Manufacturer's 
literature- s.ho.uld be consulted to. ob.tain spec-.i.fic. tnstruct.ions concerning the 
operation of sampTtng,- µumps. Quest.tons-. may also be referred to the 
&-~- WC:i{e, aw;t: Soll~ ~ · Branch-, Waste □ispo.sal Eng_tneering · 
0tvis·ion,, US Army- En-v-tronmenta-l Hyg:ieoe Agency,. AUTOVON 584-2024.. When 
pumping or- sampTing, a welT gFea.t care mast: be· exercised to insure. that 
contamtnants ar:e n:ot. tntr.odu.ced: fnto the well or a samp1 e. A sampler or 
sample tubi-ng, or a bailer or bailer cable- must not b.e allowed to contact. the 
ground or a dirt.y surface- i'n· a v.ehicle or samp-1 irrg equ.ipment box.. Plastic 
sheeting may be· used· to re-st hoses,. lines, and samplers upon. New sheeting 
should be us·ed for ea~h: we·l T sampled.. Samp·l ing e.q.u.ipment rnus.t be thorou.ghly 
cle-an:ed befo.re· i"t i's. placed fn- its s-tora.ge- case .. Ir:1 those situations when 
there i s w-i-ndbTown· dust at the: sampltrrg stte:~- ft wtTT be- impossible to obtain 
a· good. sample·.. Sampling shout~ be· pos,tponed: un·ti1 a. more. favorab 1 e- ti'me .. 

C.. Sampling_ · 

L. The. s--ample., contai'ners in which unftltered. water is- to be shipped 
should be fi 11 ed first ( see- Inc.losure · 1. ). i These- containers shou 1 d. be 
rinsed sever-al times with a: small amount of wa.ter pumped from the wel 1 prior 
to fil 1 ing ( except for samples for. grease and oil analysis)_ All o.f these­
containers (except gr ease and o,il J must be filled to overflowing so that no 
head.space rema.ins. Sdmp 1 es. shou rd be- pratec.ted from- 1 i gh t and kept c:oo 1 from 
the- time the.y are. collected.. Sample conta.iner 1 abels shou1 d. be comµl eted. 
usi"ng a. waterproof pen be-f ore they are: fi lled when the container is dry. The 
port.ion of the sample which· must be. rn te:red snou.ld. be c:ol lec.ted in 
polyethylene· gallon bo:ttle-s.- For- h:azarc1ou.s· waste- s·ite- wells moni'tored d.uring. 
1981 and 1982 tws of t!Tese· gaTTon containers. should be fill ed... The. numb·er 
reQuired at' san·itary landfill we1 ls depends· upon the parameters. 

! These· containers shou.ld al so be rinsed and fil 1 ed to 
overf1 owing. Containers shouTd· be- r ab·el ed with a waterpro.of pen.. Sample­
containers shou.Td: be ftlled in· a ntanner- wh-i'ch does n·ot aqi tate· or aerate the 
s.ample .. Th-.is is. impa-rtan-t. to- pr.event: 1-ass-- o'f vo1a:tile- contaminant,i,. and to 
prevent:. cttemi-stry changes due to- e.ither- CO2 1.oss w.ith pH increas.e 'or 
o~genat·ion o.f the samg;l e.., C-an...wn~.::.are filled·-to:....over.flowing. for-- the same 

--
reasons.. Some- wells. which do not:. recharge wti-ile they are pumped may not 

l A sediment trap. rs- an, un-sc.reened secti"on at the b.o·ttom of the well •. 
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3. complate sample filtration system,. 

4. pH meter wi-th accessories ( if pH measurement required), 

5. dis·tfl led water, 

6. cTeantng, supp.Ties. focl.uding. rrt.tr.fo. ae--fd and· acetorre, 

7. chem.teal'. preserv.a-t.tv.e. ampu:tes (pro.v:tded by- USAEHA.) ~ and 

8. S'ampTe. ldts c;an;ta-i-nir.rg ap:pr:-opri:ate• con-ta-i.ners (provid.ed b.y USAEHA) .. 

8".. Sample Storage... Samples shouJd be- pl aced. in a- coo,1 , d·ark pl ace 
(preferably a· rerr1 gerator) until ready· for shi:pment.. Those containers 
ftl 1 ed fn the field·. should: b.e· p:l aced:. trr,to S:uch, storage as soon a·s they a-re­
brought to the.- work area. The.- po;lye·thylene gallon conta-iners should· a.1 so be 
kept. in coor and dark s:torra-ge- when not b:e.-trr.g_: used.. When containers are 
received. frO!Tt sample c.a:l lec.ta:rs: the~ should:. be checked far proper labe-1 i.ng·. 

C •. pH- M~asu.rement.. The- sampl·e- pH, should. b·e· measured as- soon- as possible 
after the sampi e i"s: taken.. When. a= sample ts exposed to the. atr the pH level 
may change. This- change- is primari.Ty- due to los·s of dis-solved CO2 from the 
sample.. A pH measurement taken a. t the: work. area soon after the samp 1 e is 
taken wil 1 no·nna1 ly be mo.re: accurate: titan a. field me·asurement as Tong as d. 

s.ignificant pH change has n'Ot occurred •. V:is:ib·le·e.vidence of precipitate 
fanning in the sample between the· time: o,f sampTe collection and the "time of 
pH measurement. a.t the work area· wouJd. ind:i.cate that the pH has. chan.ged. and 
that an accurate measurement WQU.1 d have: to. Ile. taken. in the· fi e.ld: as soon as· 
the sample i"s taken.. To be. s:ure. that accurate measurements are be.ing 
obtained, i-t. is recommended that- pH measurements also- be- t aken- i:n the field 
w-ith a portable· meter dur-ing the· ini:ti:al sampl:t.ng· p.eriods.. For- those s.ttes 
where. pH" is- rrot a. requ.tred. parameter (some sanitary land:fil ls),. it is 
recommended that: pH b-e measured. tr an i-ns,talTati·on· has- a. me-tar. For 
hazardous waste sites, pH measurement o.f four port.ions. of the same sample are~ 
required .• Sanitary landfill samp:1es. will anTy· re-qui.re one measurement •. The. 
fol Towi_ng, instructions. shau.ld b.e. -fall.a.wed: wh-en measuring: pH .. 

L.. mi ti al:ty car i"b.ra:te the pH mate~ tn· a:c.co-rd:arrce- wtth- the 
manufacturers' specffica;t.iaris.. The tn-ternaJ f.tTlf.ng, solution should. cover 
the: intern-al r-e.fererrce. e.Tement in the. c.ombi.n-a.tion· e.1 ec.tr0<1e. 

2~ StandarcHze. the. me-ter w-ith· two buffer solu-ttons, either pH 4.00 and 
7 .00,. or 7 .. 00 and 9:..00-.. ff s:ampl es are expected to be. ac:id ic, the 1 ower 
range shou,ld: be- used- The- ouffer sol U:tions. shou.ld be p·l aced into 150-mL 
beakers for measurement,. and enough· should: be- used so th-at: the electrod·e is­
submerged: a·,t. Te·as.t l inch- The'. buffer and sample tempera·tures. shouTd· be 
nearly the same when measurements are made.. Ground water temperatures are 
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Ins tr for Co 11 ec t ion I Prep and Shpmt o.f Samp 1 es 

forcep, prefilters, and membrane filters .• The o.rder for assembling the 
filtering system is, as i'ndtcated b.elow: 

1. The tubuTated ground. glass base is· fitted ove.r the I-liter flask. 

2. A-membrane· filter is carefully placed over the frttted glass area of 
the base and then overlaid b.y a prefilter.. Toe prefil ter and membrane. filter 
sttall be hand.Ted· witir forceps... · 

3. The: funne-1 fs.· placed: on: top - of the pre:fi:1 tar a.nd f.as.tened. ta. the base· 
by the sprtng c:famp. 

4.. V-acuu1t tubi:ng is. eannec.ted from- the·vacuun pump to the.- side ann 
nipple o.f the b·ase .. 

5. The pump i.s. turne<:i on· and sample· is gently po.urea into the funnel. 
The fi 1 tration ra.te. is dependent on the· neature. of the. sample·. rt may be 
necessary ta· repJace the:· filters i·f they ar.e fairly we·l T c:logged or if the 
filtration r-ata i.s extremely slow. ff thi.s is done., great. care must. be 
exer-c.ised. so as- not. ta contami:nate. the sample and. not allow · any suspended 
matter to enter the a-lread:y filtered portion. 

The second: fi 1 tr.at.ion proce<fore wtrtch may· be used ts perfonned with the. 
"Millipore Hazardous \.laste. Filtration· System .. 11

· Lt uses compressed nitrogen· 
instead of a. v-acu.um. p.ump.. Large. vo.1 ume.s c-arr b·e: ftl te.red in a re·l a-tivel y 
short. time period wi'th ttTi.s s.ys.tem- If ttti's. s;.ys:tem is· purchas·ed., a detailed 
manual will b.e provided by the comp-any .. If,_ however., problems arise with the 
system, USAEHA w:ill. a,s:s;st i.n'. reso.lv•inq them .. Thi.s s.ystem also uses the 
membrane· filters, and. p:ref.Hte-rs, only they are, much larger· than those w.i th 
the- vacuum s.ystem b.ecause of the larger fil tratton s-urfaca are.a. The third 
fi 1 tra:t.i:orr praced:ure ts a:lso.- bas.ea· aa compressJng a: 1 tqu.td: samp1 e through a 
membrane.- fi 1 ter- us:t.n-q nitrogen gas.- Al se wtttr this pro:cedure large v-o.l umes 
can be fi T tere.d . tn, a r.e.-1 a.tiv el y she rt time peri'od • The procedure i s kn own as 
the Barrel Pressure Filtering Apparatus and is manufac.tured by Leonard Mold -
and Die Works. The. i-nstructions are fairly simple and. are. inclosed with the 
p.urchased. equi pmen-t. The USAEHA. w.fl l ass.i:s:t. tf any· prob.l ems. develop w.i th the. 
equ.tpment- The: membrane f.i:t'te!"'S. mus.t be soaked in, di stilled water-_/_or- 2.4-
hour.s pr.tor- to· us.i-n.g.... They. sftou-rd. a:lso be- handled.' orrlt w-ith· the. purchased 
forceps,. ne.v-er. w.tttr. orre:' s ftnge.rs- · ~e: mus,t. b~-- ~~i·s.ed_ when- handling the 
membrane ·fnter ·-1:0- avo:'i'd: rna·ktng -any tears: or pin holes:. Be.fare a sample 
bott1e' ts. filTed.. wfth a filtered, sample:,. t:t shou.ld be. rinsed once with a 
sma:11 amoun-e of the ffl tered sampTe. and then that portion discarded. Sample 
bottles shouTd no.t be- rinsed: or cleaned. in any other manner because the.y wil 1 
have· b-een appraprt.a:te.T-y- c:le-aned· by USAEltA pri-or- to sh.ipment.. Snal T er 
containers, should: be. ft1 led: be:fore: the. large 1-gal 1 an c:ub.i taner for­
radiochemi.stry parameters.. Atll eon:ta,fners shou Td be fi.l led to nearry full ,. 
tmt not ave.rflow.ing because: pe:rservattve. must be added to some. The samples 
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Instr for Collection, Prep and Shpmt of Sdmples 

500-rnl squeeze bottle and then washed thorou.ghl y with hot detergent water 
prior to the tap water and distil led wa.ter rinsings. It is imperative that 
no acetone or detergent remain on the apparatus after the water rinsings. 

2.. rn add·ition to the above rinsings,, a.11 parts of the fil tratian system 
( except prefi 1 ters and membrane fi1 ters•) sh.a Tl be rinsed with a 50 percent 
nitric acid solution between. samples from. d:ifferent: facil it.ies. If only one 
factlit.y is. bei.ngmonitored,, the acid: rtnse should precede the first sample • 

. After the 50 percent niti-ic acid r-tnsi.nq,. the apparatus. must be thorough·ly 
r-tnse<i witrr tap water and then rinsed three. times. wtth dis.tHTed water. Al 1 
traces. af the· n-itrtc. acid must be r-emaved- Th·e: 50 percen.t rritric acid 
s.olu.tion (n.itrtc acid mixed· wt.th· distilled" wa·ter an a. one to one basis·) 
should be: made. up in the: r ·igtd,, leakproo . .f,. 1-ga-lTon size, polypr-oplene jug 
purchased· by the tn5'tallation. The dtspos-able rubb.er g.loves should be worn 
when makin·g up th.is solu.tion. First· fi:ll the Jug half-1-1ay with distilled 
wate:r. To· tt~ carefu.11¥ add concentrated: n.itrtc acid. to near the top. Cap 
and mix gently. The so,ution w-i'll become· ho·t,.. out the jug will w-ithstand the 
thenna 1 shock.. Th is so 1 ut:.ion should be- label ed. and pro tecte!l fro:n a 11 
s-ampl ing bottles. Rubber g1o.ves shou.ld also. be ....om when rinsing the· 
filtering system. 

3. Mor-e frequent 50 percent. nitric acid solution rin·sings are rrot 
desired because they are time consumtng. and because of the risk of acid 
residue affec-cing nitrate· analysis results- In some. situations USAEHA may 
direct that. the acid rinstng be pe.rfonned: b.etween a0l l samples (such as for 
sites with heavy metal ground-water contamina.tion) _ 

4·. These· in·structions do not include: procedur-es· to. b..e used to protect 
against cross contamina~ion wi:th arganic compounds. because these- sample 
portions are not going to be· filtered. (pestjctdes, herb. icides, tota:1 organic. 
halogen).. In those special cases 1'ihere: samples for org.anics: analysis will be 
fi 1 tered ~ special cleaning ins.truc:cions. will be. provided by USAEHA.. Th is. 
cTeaning will nornra·11y involv-e· creaning. with acetone or other organic 
sol vents. 

VI. SAMPLE SHIPMENT. 
. .. - . 

A. Packaging •. All g·lass. s.ample cont.a:iners. mus.t. be enclosed: :in-"thetr 
Styrofoam packing and this packing wrap·ped: with tape. rnsu.lated coolers must 
be used- as shipptng containers for- thos.e sample po.rt.ions which must be kept 
cool (see rnclosure. l }. l To maintai'n a low· temperature- during 
shipping, several reuseable ice packs shou.ld be placed in the: cooler with· the 
samples. Those sample por-ttons: \tlhich do not re.qu.ire: cooling (metals and 
r-adiochemis.try· par-ameters.) may be snipped to the Tab in the cardboard 
shi pptng containers used to ship the: con'ta:iners to the installation. Those 
installations with only a few wells and no. radiochemistry arra1ys is 
requirenen'ts inay find it as convenient and no more costly to snip a.11 sample 
containers in the coolers. 
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Instr far Collection, Prep and Shpmt of Samples 

getting wet. When the· laboratory custodian. receives. the samples, that 
individual will sign aJl copies. of the fonn .. The original will be returned 
to the insta.llation where it must be- h.eld on file.. 

VI I.. CHEMICAL ANAL YS-IS .. 

A.. Ana-tyt.i.c.al. P'rO"cedures.. Toe anatyttal · procedures to be emp l oyea· 
d.uring. th1 s man T"tor1ng. program· are· T i-s,ted· irr. :m.c:los.ur-e b.. The me.thods o-f 
analysis for spec.ific: nazard.ous was-tes: w.i:Tt be identified as necessary in 
_assessment plans prepared by USAEHA .. 

B. Oua·l i ty Control. A quality ccmtr.oT program w-il l b.e. strictly foll owed 
by the 1 aooratory to ;·nsur-e· the. valtdity· of· all ?'.'."esults. The US-AEHA w.i-ll. 
mainta·in qua.l ity con·trol ctata, records .. 

c., B'acteria.1 Analysis... CoTifo.rni bacteria:. an-aly.sts: wi-Tl b"e perfonned 
ans.ite by US Anny Health Services- Coimrand med:icaJ ac.i:ivi.ties .. or· centers-.. The 
MEDOACs/MEDCENs will attempt to, schedule their· visit such tha.t they are 
ansi te. when sampling: for other parameters. T$ perf.onned.. Sampling equipment. 
must be· made avail ab la for their use:. · 

VILl •. SCHEDULING ANO DATA· REPORTING. 

A. Sche<iuTing.. To i nsure a reasonabTy unifonn fl ow of s-amples. into the 
laboratory, USAEHA will schedule. sampling_ b,y. instalTat.ions.. This schedule· 
wi 11 be. es.tab1is.hed· in coordinat.ion wi'tiT fns:ta.l 1ation personnel,. and there 
will be some: flexib.Hi.ty to mee:1: i-ns.tallatio:n _spectfic. requirements ... 

~amp:r.e:; co~i.ners wtl l tle sh.i'pped to, the: tns:rall a.ti orr .?"'' 
env.tronmenta:l coordinator-- about 2-3· we-eks' prior to: the· scheduled sampling 

· ·· -~ --·- <1.ate·~ The sc·heduled: d·ate wtTt a:twa:ys be: a; M"Qriciay or- a, Tuesday and wil 1 
identify the. week when samples are to be takerr- !f is. necessary for the. 
installation to postpone- sampling. ~lepho.ne notification should be. given to 

/q""..A· l={'t-is~ ,. AV 584-2024,. USAEHA.. S1mi1 arly, USAEHA wtl 1 notify the­
install ati"on if laboratory schedu.Tin9. problems raq!Jire postponement of 
sampling. · 
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COOE 

I /IS 
BA 
co 
CR 
PQ 
SE 
AG 
FE 
MN 
NA 
tlARO-C 
cu 
ZN 
K 
MG 
CA 
NI 
V 
58 
BE 
Tl 
a 
co 
Al 
SN 
MO 

2 ENCRIN 
LINOAN 
TOXAPH 
ME TIIOX 
240 
SILVEX 

3 TOX 
POX 
NPOX 

4 GALPHA 
RAD226 
RAD228 
GBETA 
STRN90 
TRITtU 
URAN 

ABBREV 
------------
ARSENIC 
BARIUM 
CADMIUM 
CUROMIUM 
lEAO 
SELENIUM 
SILVER 
IRON 
f,tA~GANESE 
SODIUM . 
HARO(CAi:cul) 
COPPEij 
ZINC 
POTASSIUM 
MAGNESIUM 
CALCIUM 
NICKEL 
VANAOlUM 
AIHIHONY 
BEIIYLLIUi-t 
Tt-lALLiUM 
BORON 
COBALT 
ALUMINUM 
llN 
MOLYBDENUM 

ENDRIN 
LINDANE 
toXAPt-lENE 
MEtHOXVOHliO~ 
2,4-0 
SILVEX 

TOX 
POX 
NPOX 

OROSS ALPHA 
RADlUM-226 ' 
RADIUM·22d 
GRos!; e~U 
STRO"-flllt,HtO 
tiHtiUM 
URAtduM " ' 

,-.., r-,. 

PARAMETER OR ANALYSIS NAME 
-- - ----------------------------------------------------- ----
ARSENIC 
BARiUM 
CADMIUM 
CU~OMIUM 
LEAD 
SELENIUM 
SILVER 
IRON 
f.\ANoANESE 
~ObllJM ". 
cAlcOLAt~a HARbNEs~ 
toi>PEf1 
UNc 
POTASSIUM 
MAONESiOM 

·tAtcil:JM 
tdc!'<EL 

. VANAbilJM 
ANTIMONY . 
~ERYlliUM 
TftAlltlJM 
iioRtJM 
toeALT 
AllJMiNUM 
tiN 
MOLvbt>~Nut-, 

tNolHN 
liNt>ANE 
TOXAPUU.fe 
MEtHOXYOHLOR 
t.~--0 
stlvh 

tbtAl OR~ANIC HAL~b~ 
·~ti~atA~L~ ORbANtd ~ALtbE 
. NON-PURGEABLE OROANIC HALtDE 

tROSS ALPHA 
hAbiUM·226 
IUoilik-220 

·oRoSs ehA 
::~v~Mut.t-~b 
U~ANH.iM 1·,. 

PAO£ t 

"'""' 

PRESE~VATION $ SHIPMENT INFORMATION 
---------- ----- -------------------------FI l TE RED SAMPLE 
PRESERVATioN: N*TRIC Actb 
co~fAiNER: t QT CUBE 

··;~, 

f \ : I ,J 

tt tf, 

UNFiltEnta sAM~LE 48 HR SHPMT REQUIRED 
P~ESf~vAftUN• dtlol(~ tl~o c) 
ttiMfAtN!"! i Ot oLAss NAhhOW NECK 

I 

UNriltE~Eb ~AMPLt 4d HR SHPMT REQUIRED 
~RESERVAtioij: codL(4 oeo c) . 
c~NiAiNE~: tot .QL4S$ NARRow NEcK 

ttlTE~EO sAM~lE 
PRESERVlTtoN, NITttic Acto 
eoNtAiNER: t GAL CUBE 

.·· l ~ ' ! , ~ 

, . • ft 

•· 

l ~ I~ .: t'i . ., , .. . 
:, 

. 
' . . ' 



r 

14 Cl 
504 

15 NOJ-N 
No2-N 
OPO◄ -P 

16 MBAS 
COLOR 

H TOC 

CHLORIDE 
SULFAH 

I CHLOIHCIE 
SULFATE 

NITRATE-N NiTRATE AS NITROGEN 
NITRIH-N I NITRhE AS NiTROGEN 
OIHHd PHos-, I bRHfo1%isi>HArl: AS l'lldSP~loRIJS 

--\ i\ . ' 

~ f I • U -· •t : t) \; .,: ! , ~ 

SURFAtlUNts !·'suttUdt ANTS 
GOLbR '60lo~ 

toe 

' ;ht ft , 
•
1 

~: r \~ t : :. -;. 

, tbtAl 8RGANtt OARBDN 

' 
• l ! •• 
. i; 

I ' 

ta Toc-lJF toc·(l.lNfnt) ·. f t 'f)tAI. dRoANld cARBoN(tJNrtLTE~Eb sAMPLE) 
' ' 

,, i ... 

19 PHENOL PHENOL ... · ,tbr •~ ~EtqvERAat.e ~HENoLrns 

20 NOiN03 
coo 
t-lila -N 
TKH 
l>o4-P 

No2•Noo AS u 1NitnAte • NaTRltt As ~t,AijoeH 
coa · cHeMh~At oxvoeH. eeMANj;j 
~MMatH~-H · At-'MaNti\ A§ .tHtiHi8~N _;_ 
IDT ~JEh N . tdtAL kJftl~A~l ijtThootN . 
f'HOSJ!H4h~~ .· idtAL f;Hos~HAf£ As PHosHloUUs 

22 l>H 0 LAe ~H(LAB) 
· CdNb spt9 coNo 

PHtLAl3) 

~3 ts~ 

24 TOS 
TS 

§P~CIFic ebNoUcitvitY 
: i ,I . 

SUSP SOLID$ rotAl SU~PENDEb SOLIDS 

, , t ,•: 

tos · 
tot souos 

totAL blssoLVEb soltbs 
toUL ~oUb!; 

PAGE 3 

I'\ 
~ 

FiLTERED SAMPLE 48 IIR SHPMT REQUIRED 
PRESERVATION: COOL(4 DEG C) 
CONJAINER: 8 OZ PLASTIC 

FiltEREb SAMPLE ~4 HR SHPMt REQUiRED 
PRESERVATiON: COOL(4 DEO C) 
.cbNTAi~~RI . ·~ ~t PLAs,tt ' . t . 
!, ;,I&,-. "·I l,t ,, 

• .. 
FlltUEo UMl>lE . 24 HR SHPMT REoUtREO 
PRESERVATION: cool(4 DEO c) 
coNtA,NER; ts oz' PLASTIC 

\ ; . .:.., 

FtLtEheb SAMPLE 48 HR SHPMT REQUIRED 
PRESERvAttoN: SULFURlc AciD, 4 DEO c 
tbNtAINER! t Qt OLAss HARROW NECK 

u~~llTE~eti sAMPiE ~k ·-~R' SHPMt REQUIRED 
~ttES£RVAtloNt sULFURic Ac10, 4 DEG c 
ooNtAtNt~, , ot oLAss WAnRow NEcK 

Filt£ffEO sAMPl~ 48 HR SHPMt REQUIRED 
PRE!ehVAtloM: SULFURtc Actb, 4 DEG c 
CONTAlNER! t QT GLASS NARROW NECK 

FilTEREtl SAMPLE 4i HR SHPMt REQUIREb 
~~E~thvAtlbN: .sULFURtt Atlb, 4 o~t c 
tdHtAlNEftl 1A oz ~L4sttGto, cueE 1F ALL> 

UNFiLttneb sAMPLE 4a Htt sHPMt ReouaREo 
PRES&RVAtiON•,· todl(4 bio c) 
ttiNtAINER: a oz PlAsttc 

uNFtLtento sAMPli 4e HR sHPM, REQUIRED 
PRESE~VAtioN: tbol(4 btd C) 
coNtAtNt~: I Qt t~~E , 

UHFiLt~dtb 9AM~LE ,,·HR SHPMT REOUIRED 
PR~StRVAtlbNi' · tH6l(4 b~d c) 
tONtAtNt~1··· t~ bt ,LAittd . , 

, 

. .. 



36 UREA UREA 

37 ~Q NQ 
MELAMN MELAMIN~ 

38 fORM FORMALP~HV'l~ 

4RE~ 

t·H TR,OqU~NIP.IN~ 
t4E'-AM1Ne . 

f.PR~•~~~t1V~f ' 

• ' . l 

· \ i I . ◄ 
' ' •• i t. 

~ 

-~ 
1~ 
... ;~ 
!; '• 

.;. 

t I, i,.; l 
r, ) 11j, 
'I' I 

i:t ·, 

r\ 

; 

'·I· I 
r 
i 

i'.\ 

·.,)ij I 

1 : 

/ \"" 

,t 

~ ,. I, 
;, 

t/ 

"" 
U~fllf~REq SAMP.L~ 1t HR SHP~T REQUIRED 
PRE~ERVATIO~; ~QQL(~ P~~ G) 
~ONTA.NER: tq 9~ ~LA~ij NARROW NEGK 

4NFILTERfP ~AMPL~ 46 ~ff SHPMT REQUl~EO 
PR~SERVATlON: ~P.PL(4 Pf~~) 
CONT~INfR; t~ OJ QL~~~ NARRDij ~~c~ 

l, . . 
UNfl~TfREP ~AMPLf ◄ I t1ij . ~HPMT REQUIRED 
PR~S~RVATJO~: ~ PRPP$. ~~TH~NOL,D9~T COOL 
~ONTAINER; ~O ¥,L V\AL (t) 

·~ 
J~ 

:-~ 
\ 

'. I 

i 
" 

t ; 
.'. ,.;., . 

I • 
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G,ROUNO•WAnRSAMPLJNG F!El..O CATA L.OGSHEIT 

Installation: "'B(a &na A A-P Well 1.0.: ~ £_ ..3:_ - -
WATER LEVEL. fusu'itMENTS (BEFORE PURGING) 

Data: Z:5' 51+ tf Time:: ~00 Method (check one):- _stael tap• £ 1lectrlc: met11r 

_w9'l, sounder _ other (specify) 

Reterenc11 Point (c:hedc.one): ~ ~ ofweU-:c:asing. -o~- _ top ot protective easing 

(a) Oepth" of water from mennca point:. l:S,-J~ Units:(check one) L.. Feet _Meters 

{b) Height of reference, point aboveg,ound swfacr. Z. Z. 
(c:) Oepth to water from ground suma-(H): ~z:, 4' 
PURGING 

~ate: ZS ¥ 1a: . T-lme: l:;3:05 Method~ bailer type• _______ _..ump type aeofi• tfer:· 
lnsldediameter of well_Z-_inc:hes () 
Calculated amount to be purged: 

5: volumesa ( 3::[, 0 f~ ZZ: ,: ffft) "------~~------ • 9 'l gallons. 
total : daptn· of weJI deptt,, of'watar. h'om, c:oaversion. tactor• 

ground. (!: aaove). 

*conversion•fac:tors: fora 2~ndt weJ(,•-.82: 

Amount actually purged: IQ gallons-

SAMPLING 

Data: Time: '3 rs: 

Wst containers filled in the-field·: 

(a) Unfiltered Samples {specify-parameters) 

6CJ,A.S-V 
60\S-A 
GCJ\\~- B 
TOX 

?'IELO MEASUREMENTS 

remperature: 17 ~ C 

'."'!me: __ 13_7,;_5 ___ _ 

;AMPLE PREPARATION 

-or for.,a,.4-inch· wea-.-3.27· 

W~tr pumped dry-1 _ yes 2S,,_ no 

Mathoct:- bailar. type'. Tef{<M pump type _________ _ 

component. materials (e-.g .. tublng,_pump. parts •. .bailer·material) 

(b)' Samples:to b•flltered (specify c:ontainertype-. 114. glass. 
polyethylene, etc.) 

3ample,.s Name! )r: /ivy_z-~ 

pH;.~. 1':z.._ 4-Reptrcates­

...%. . .!i. lf.'.a:huardous: 
~ • fa:.. wastaslta 

_,1.~ 

CanductiYity•----,:-"12.aOOQ·· -----

f:? £0 
l'ZaP 
fZ[Q 

Jata: ZS Seat fS: Tim• Camplated: _,, ___ oo ____ _ Filtering Method: 1 A/Hi~ 
l 

~equired Preservation Completed: ( Sampla Pntparer's Name: 

:OMMENTS ANO OBSERVATIONS (Notes c:oncamlng weH. samples. procedures. etc:.) 

iurl,,rl 
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WATERVLIET ARSENAL, HY . . SEP 85 SAMPLING PER,op ,No WASTE ~LUDQE BEDS 

PARAMETER QROUPS 
' -

WEL~ 0~ SAMPLE LOCATION ,os 
SPt SP2 SPJ Sf!4 

-------------------------- .--~---------~-- ----- .------------------ .-- .---------- ---------------- .-----·------~---------------
~Ali'nUfq PO~; 

------ •-- . - ... . !- .r - .- ... -- , ... ,.. •• -'!f ... 1 ; -~~-'i1!.~ ! ~~-~~--~ !~. ~!•~~ ~':-~~,~~-~~7~•~T ••••• !•~P ~• •r~•~• ~ ~•~ •••~ •; ~-: 

(v( cv( (0 4~ PA 

c~ 
COtff) 

GCMS-y 

CD CR PP f' 

I, 
I 
r11 

Wi 

,, 
! 
I, 
\) 
(·-• 
t} 
l_j 
;-., 

I.'.~ 

..... 

.~ (~ (y{ - (I/$ 

cvf Wl' Cvf (i,f' 

cv1 ,~ ,n frf 

. , 

' 

' 

MARK ON llil S FORM THOS~ SANP.LJ PQTH-ES .. {H.CLOS~D Ht THtS SIIJPPJNq CONTAIN.ER 
------------------------~---~---------. 1~------------- .. ----------------- ------------,------------------·-------,-------------

siGNATURE . [IATJ: ~OHMEt-tTS: r~J~ _, ✓ 
, .i2~ f rwtnt.f r'·t>resS 

s•MrL~ cou~c,o" Ctw.r1,e Q'£-f'-'fv tf 5!f fi5 · t -

SAMPLE PREP ARE~aY'>f 1J(~ IT 5f ff'S 
LABORATPRY u 0 

I, ~~u . 

CUSTODIAN 

- . . . . . .. t , - .. "' \ . , -- , - . ----- . --- . ------- . .. -- ... . ~..---



Acidity 

Alkili.nity 

Hardness EO!A 

Total Solids 

TotaL Suspended. Solids 

Total Dissolved. Solids· 

Chloride 

Sulfate 

Sur£act:ants· 

Chemical Oxygen. Cemand. 

Turbidity 

Color 

Endrin 

Lindane 

Toxaphane. 

Metbcxychlor 

2, 4-0 

. 
. Oil &- Grease 

-
,,. 

• ~ • I .i_ 
~ .:-- . -v . -- _ ....... 

:".» ; r: 
. : . ·~ 

Biochemical O)cygen __ Demm:i ·. _ 

~ss Alpha 

Radi.um-226 

Gross Beta .. 

Strontium-90. 

Tritium 

PRlMAAY MEIHJCO!.CGY 

305-.. l 

ll0.1 

-l:30-.2 

:toQ:.3. 

!:60 .. Z 

325-.. 2 

315._z 

425 .. l 

4'10-4 

180-1 

ll0 .. 2 

Met:h0ds for Organoc:hlorine 4 

M:rt:hcds- for O~orine 

Metbcds for Orgaoochl.orine 

. · Methcds for Orgaoochl.orine 

Methods for Oi:gcmochlcrme 

Mei::lims for Organo:h!or:ine 

· 4U.Z 

405.l. 

sr./1103 · 

SM' 706 

SM 705 

SM 703 

SM 704-

SM 707 

ALTrnNATE MEIECCO!.CG'i' 

325 .. 3 

375 ... 1 

Ampule Methcd 3 



.. . 

6 - "Laser Indoced Phosphoresc::ence Procedure for Uranium" r Radiation Management 
Corp, Philadelphia, PA 19104,. 1981. -

~-
7 - El?A methcds listed in" Federal. Register, Vol- 44,. No. 233, Guidelines Establ.isbing 

Test Procedores. for the Analysis of Eollutants r Pl:Ol=OSed Regulations, ~nday, 
Cecarber 3,.. 191-9- · ..: · 

8 - Standarci° Meth::x!s for the· Examfnation of Water-,. Sewage • . and' Industrial Wastes, 10th 
eel-, Airerican Pt.lblic Erealth Asso::iatia:l:,. American Water Works· Association, 
Federation of Sewage &< IDdust:tia:l. ~ Associations-~ New York. Js, NY", 1955. 

... .. . 

4 
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Paragraph Y. E. 

6. Ground-water samples re~u• r-1n9 analysis for any or al I of the fol lowing 
explosives: Z,4,6--TNT, 2,..4-0NT, 2,6-0NT, ROX .. HMX,. and TetryT should be- fi I ter-ed 
(0.45 micron membrane filter-} and then transferred to a dean r-6-ounce glass 
bottle (narrow neck. w/teflon:-[i'ned· cap en.closed in a styrofoam pack). After 
transferr-ing the sample to the boc.tle·, add 10% sulfuric acid (HzS04-) drop-wise 
to: ob-tarn a s.amp le pH .. af 4,.5. 1:f the s.:amp-T.e· a·l re:aGiy has a. pH in: tlie 3-6 range, 
don I t add any acid to- it~ /J; ~re i af pH- paper- ro 11 having. an expanded sea I e 
range from about pH 3' to· 7 ca~ b-e used fo~ th-is measurement. tt is rnope.rati've 
not to ove:rac i.c:H fy the sam~,fe-..: T-ln:r. H'

2
S.0:4 s-houtd. lie p,r-e.-pared fr.om a rea.gen· t: grade 

or "more p1:1re-11 g,rade concen:t:ratecf·H-2:S0:
4

_; a: J:o%· cortcen·t:ra-tion: is; achieved by_adding 
1 O pa.r-ts H SO 4- to 90 p-a.rts· cfi s.tr tle¢ or de.i-on-i'zed' wate-r-. l"n mo.st cases, a ru 11 
bott 1 e of tamp! e is rTOt neces.sary. l·f c:Hfficu l ty results in obtaining a fairly 

( 

full bottle, 100-200.millili'ters of sample will be s.urfic:.ien·t for explosive analysis. 

7- Gr-ound-water- s.amptes- reqa.i'r-ing: analysis for vola.ti"le organic compounds, whether 
they are halogenated· organi"cs or pargeab·le non-halogenated· aromatic or al iphacic 
compounds, must be collected in the spec.ially designed and c.lean.ed 40 ml glass vials 
equ.ipped w.ith a teflon.-faced s-ilicone septum· and screw cap. These samples must be 
col lecte.d right. at the: samp:l i-ng well: i"mmed.iately a-fter extracting the- samples from 
the we! 1. Special care: must be. taken to i'n-sure comp.letely fi lied vials, so that no 
bubb.·les or- head space occurs. Also. the tef lon-1 i ned side of the septum must 
face the sample. It is imperative·. that these. via-ls not be used for any other­
purpose7 and if a via·! is- ac:c:ident:ly soi Ted •. it. should not be used. A sample 
blank vial conta-ining the: ins-talla1:ion 1 s organic free water should accompany every 
batch of vol at i 1 e organic s:amp 1 es_ 

8. The filred sample contaJners for- explosives, voiati"le organics, pestic.ides/ 
herbicides 7 and any other samp·les for organics analysis must be kept cold and pro­
tected from 1 i ght . 

Paragraph 7.F. 

5. The filter-ing appa.rat1Js used for- filtering samples for the exp.losive parameters 
should· be rinsed with re-agent g-rade acetone or equivalent and then thoroughly- rinsed 
with distilled or deionized wa:ter between each· samp.le- filtering •. . It is important 
that l'TO ace·tone be left on- the: appara1:us as it may come in contact:" with the membrane 
fi 1 ter and di"sso lve. it .. 

Paragraph 10 .a. 

5. Samp-1 es for- e-x.p los ives o·r- volatile: organics ana-lys is must be shipped as soon as 
poss ib 1 e a-fter samp 1 j,ng_. (with in· !I+ hours) and· a 24- hou.r deli very service must be 
used. These s.amples wi 11 be analyzed either by USAEHA or the contract laboratory 
on a case by case basis. 
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Client s~ne.co.. dYl<ftt Dt..pf)f (SS-AD) 

Subject £5-f,•...,._f~ of ~"t-h ... .,. P.M,. 1"'Pdid!. 4-f ~ .. t,J .Sc.I.-/ 
f,c,w, 0!) q,J,-.,,-./-,~s 

Job No. _____ Slleet~of S 

By {J-(f Date 1'/IS/7~ 
Ckd.------ReY.----------

?yo/,/,n,,: € t ,/.,,,.,,Je,. h,,.')({w,~""' ~ ~,>-f-+e..r,.,_ P.M10 f...,f•ds 4,/- C-e..~/ Sc.l.oo/ f;,6l'YI · 

<>D 4c.h·v,~Ht~ ._f S lrA- D 

Avtraa.U.: Co.,,,,.,.c.f Scrttllf"j c,.lu.lr..ko.,J fov co, ,i,,s•ttp,h,i,e,ol,fS SolAn:~ ;., 4CCol'/~.,tl. 1,vl.J./, 

r<ce1,,.,,..., t,l'lol,.J,--o .. s ;,,. 11A Wovk ~oolt. uf ScYtt..,,·~ T «J.,... ,iut.S Fr.,., _tks~ssf~ J,,,_,r,J.s 
oi 1o~rr.. A,"'-r P.,11i .. -h.'i'\-ls " ( u~ .€PA) 1~88 (d.,,J-4-)). 

~<.c.kori S'. 3. A : J-la,,,-i..,,.f..,J 11,,,J 1/t,rl'iu..l D ttptn,.Ot-1 f.iYII. ..,-i.f.c.yt Fi,... .r...-..J.-tci,,uw, ro,,.-..-c.~ 
Sc..c . .h"c,,i f,(.' ·• D1tr~rsio .. flfu,l.J f;,.. r\'\Stil"-.f.... .. tow.s R-<-1-@0.$!3 

Arre~/,·)( € : . Avf.Yitjillj Pt,,i,.,oJ at' C,.\o\C.t.,+.-..-h•O\ ~':.,f;~,fu 

1t </.,..,,v,,o r~ft.l'tlllCt.L ,..., f!itJt. 5aJ.,--.,., qyt Je."~ ... .,17 df.n"'flfP .fro,,.,. N(O'W>-✓4M'61?.S, 

(fa,,,lr,.r..,tr/ ,... 11 (sf,-,.,,,.1,-,,.J C..,c., ... ~ .. J.,o,,..s Do..._,.,..,,..,J &f A.. .J.,_s/..i,,+. .. t.-,.J. PIAF/ Rd-t.dl." 

(Iv. ff. ~Y,t."' ; U s c PA 1 118 ~ -

;,;, ,...,(11>-,st' St.>-.(1·/.,.-t.. 't-f.Ct.'Jfo,,. fr/p,+,·l,-u ,1. -fl.,. c,._ .. -1-,,._/ fJ.. •• / ,·., Rontl,f/.,,,~,) IVY, 

lht. H.l..oo/ ,-5, l.v.ft.,I "f'r"'D)(itt. .. hl'/ 5"'. 8 ki,, f.,..,.,. -Mt. sj-h_ of OD .. cJ-ivif,"e.$ <+ SE",lJ t). 

$h, ... J,.,,J 17<....._;.,.,j fVbt.C.,l,,..tS c~aP) ft,..,. 08/oD 4,.J,•,,,1-fq 4.f $C4.D -.Jlow fr:,., -+J,uc.. 

dC.:f-ivi-ku fu oc.Lt..t"W"" e.,/1 ;{ : 

~o "'P~ ~ 111;,.I ired ~ ? "'rk 
C.Jo1.4rJ Co'vCl" ~ 80 'o 
a,1fkj ltr5 l+ ~ ~ooo .f.l• 

fvo ;l.111111h:,1~.,.~ ;-, "'""-

f,jl.,0'(!$ 5.3-S •""'- >.'j-'f i-, scd·fo,-, S.3.J,. f'""vl"t/e, hodt.• ... hJ . C o't-) (J,1t,J Vt,~-y.J Coe) 
~•>rt~, • ., P"-,,."1t..lt'1 4, '- f&...,"'1--. ... · ,f cl~h"'c.t. ,,,. /"s.J.>-.1'1.>t-t.01.d 'o"rr-c.-t.l -h.,.,-, +-1,,.,,rf,,'-

t -1,...iri,·~ · ei.tt.Jories : Lo1 shlk {. ; ... c.lMJe, PHt,14(1/- C-rfful lPtr) cJu.se.t ltJ ~ o,,,.d C) ; · 

nt~ ( pr;. clos- l))) ••f _ ~f'l_~_ ( f6- c.h s!U ~ GY>-« F). 

1hc (.ib s thc,.e of O l> ac.+r'lr-1-;t{ a:/- "')Ar e/,~r ... -.-Nl Jl.f.. s~tlt fG- dt.sSei ~ 
Cb.,,J,titv-.-lt·•·.,... -N;~;;,.J ,..,/ sl,3~H7 w.,cJ,,.~/c. ( ?G d,,s~~ b ~ CJ rtcr<!d,·vtdy) ~~ 





Client __ _;:~;..;:e:,_A-;..:..:::;D ________________ Jab Na., _____ Sheet2af 5 

Subiect __ l"f.:...4,..;.;.,:,;:_.:.;.__P.:.:.'.M~,0__;1;__· ..... ~,..;: .. .;:::~:.;::_ __________ s,-~cJl-f'-·-=(?,_. -- Date Y/JS) '! :;._ 

Ckd.-----Rev __________ _ 

Mc.. fose,, ·blt °'"'" Y11o<f klc.0 ID o-c.u..- o'w-i1 08/oD "J,vi+iu. 3i11t.J-i f/,c. c!,-~h /4~y a.I Jr# 
and +lie SoP 'l'~s+,,,-c),·01'\S "" t'-1!.lt &C.11v(fr~s. 

/ht foJ/oi.,,~ .h.vo ~,,k(/1"\~ 4V't. ~SJf,/f~r/ "f~it.,.J..kv-e. .f to/.r.,,1-f,d M..-sf-e"1U ,,,,~..,./~J 
c/uv,· .. j OD fAt-1,·.,,l;u; 

en AletAIYA./ c{)ll')cllf-tot11! .J 

(2.) U.-.'>f.J,./e. CCrtJ,J,-,"'s,1 
~dt.rctf. .,,--.,J !.fe& C S """/$) 

1,5M- 1-1;...J s1~iel ( ~.s t../s) 

Jr,,r•cts ;,.,/// k /1'-dte.ltt/ fo,,,. 1;,, t>{) ,,,i#.le... fw e1id, ~,,,.,,/,·l-(o.,,, /I 1v,..,/ .lt.-uho.. -f:..""' 

~E'AI> Iv tl,e cf..,+.J JJ.,,o/ /!, 0$St.,,,,.,fd• 4 clow .. ,.,,-,,ef tl,3/-...,,(. of 5,8 k.~ /j 4JJ,.,,i-.,-u/ 

h, U(c-r,, .,f- h,v- ~ .Sf'(4..,.e.Ho... l:.t..f·,,.,u,, II,(_ ec..,,,J,,J rt.J...u.,/ c>tt/ -;/,c. CJD sfft ~+ SG,tD. 

ct,._~ lf3w,; G-r-= ,o ~ 
(f,... ~ 400 ~ ) u ~ ~ 300 ~ 

/vtj/uf t{F-tt.:t J blA6~'"'"1 i.-d11c.trl di'-rev-lio'r). As. Nfl .. .-~, i"I su..f{'o,-, S'. 'I; >,~/(,/.;~ 

b1Aoya'rllJ i,iJ~c.td ,NSfHs,"o,, w(I/ y,--t.JJ ._ ~ rt. ~rc....,,,,:livt. (i'3l,..,,.) p-rul.rr-ftJ ~(t..~+~•J·tra11. 

/~-<. cJ,,,,,J rtsu..fk"_) fy,,,.. Df) Qc..:t,"dHe.s w,·JI bt. n-.•J~lt.J o..S ._ v•)1.4;,.t Sot.1rt.-(.. 

fv~ ,~ ~e."'"Gti°~wil ~ OD Ac.·4•Ni+iH) 1'-ftiu.J dov..A cl;""'~"' ~i •"'~ ~«vt bt.e"' e.~ 1-i""',+.tJ • 
~lo111J w,J¾ ~ 100 f+ ~ 'lo"' 
dtv.d <le.rHt ~ 30-0 f.J- ~ 'IC m 

J-1 v = 1o f>1 (douJ rl~l) 
N = 3o ,,,. ( c)olA J ,,.,. >()(..fY(,~ ,,.,,el;./,,) 

!Vt~+) IA lt. th ./-,c),.,,,i"'t.S in r.cc../-rfThS S.S./ aJtt/ S.S.'- .Jr, t/e.f.e..,,.,,,,f.. J,.,,.,"Zo~+.J 

yfY-fk.~I .101.1Y"t.~ /,3f4,,u~ (X.,) 4~J vc'rli~) v~ so1.t¥tC. al,-s·lu,u,s (Xv-1) for 4'..­

¥0/..,.~ $OtAYc_e. 

1i,,,~1--,·.J hont.i,.,h./ J,1rcnfb.., 1",,.~ <i'1t
11 

-a: 1tv/9.s ~ 7,.,, 
f.,.,.J..l/ vukc,.I J,1,0,rw. ,~ G'ro, • H~/:2.J'I ~ 9.2 .-,, 

Fr._ f~~y~ S.3-3) 
F~o.._ h~i...,.t. S.3-"I) 

Xv ~ 110"" c~~l) j x"' ~ 7o >tt { w.,,J,J,J,k) 
Xve ~ 3aoo wi (h~)) . ~ve ~ 3,o"" ("'"thJ,lt.) 





Client ___ S_f:_A___,;D ________________ Jab Na. _____ Slleet..1...at .S 

<:ubject--~-''1_-.;..;.!.,=0 !:1a.:.""-P._'M...:...z,2'---1-.-.....,r_,.J-.s ______________ 9y §-6:· Date ~lj5 J,~ 
Ckd.-----RIY.----------

J-n ~(l.oY/1/ rice. iwtrh s~c110~ -s.s. ~) d-t....f'!..,.,,.,,,,,,e. hori,o ... h./ ol,-{.?~ioi,, ,~Y«.wt-t.ka 
h,..,. +l.-<- J,~~M~ X'/ ::. X..- + Xv 

orvJ v,..--i-,u..) ol,-...fc.Y"Sirn. F'"'~-(..kv1 ~ H--t. ol~~~c.f. )(~:. )(_. ~ X v-c • 
a:... ¾i~ c°"'ft,d J X-.,. is +J..t. ac.11,...._) Jow"' ... i'lld dnk""''-t ( 5800 M), 

E,-r l'"lt.~+ra.1 ~{hi,>,'; Xy ~ 5"ioo,.,. + 170 /"fl :::Jt s.n k.rr, 
X~ !:::: 5goa ,_,., + 3aoo,..., ~ 'J ,O I<.~ 

For i., .... ~,hl.,lc. c.o.,,olitrori~
1 

Y..y :::! SBoo m +- 70 >t-t ~ S.8? L.... 

X ~~ 5&c,o..., + 360,.. ~ ,. /6 k....,, 

Fro .... Fi-5\,\r-ti 5.3-~ • ..,J_ s.g-y) fJ,'(. {o//01,v,·"'j d,r.pers,o,-, f<P~WH!lct"S. (I\'?_ <~.j;.,..,,.,.f.t_,I -fo..,. 
fl.-( cln.J,:,,.,w tA!t.,,.J..,.J.tJ •bove; 

N-r...~TY4.1 Ct>r1tlrh· .... ~ : )(y ~ -s. q7 k"' ~ er;. ~ 110,,, 

x~ ~ , . o k. ..... ~ ~ ~ qo "" 

Xy ~ s,g7.k1t1:::?;;> G.,... ~ l/oo wi 

x!- ~ 6.16 Lr. :;> <Ji:~ '3:30 ni 

J,.l~.,C. ~i. c r-~.J~I\S'<. a""oi.."'+ (S) 

H = e.fkt-h·v-c. k~'J"-J. {"') 
G'"~ :: er'" 

Sc.+ H:. I-Iv/:. {. HSwmL Jl.uJ.ve ~~s ~r- (;Dll'"-Mr•"'dl 11, Cl.,t,;.h,.," e..ilAtll) 
}-/ ~ '1-S""' 

C ~ o.,,., ~+; txrfo.s(y.sj,o)~7 -:: 3. 'IS Xlo- 8 ~-i:-
r,o)(lfo):).. j 

C. :. (~;:;~::,)a exr [-as ('1sj13o)"'] = :2. ~8 x-,o-'°Qt; 
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Client _____ <J_~_A ___ D ______________ Joll N1. _____ SlNt "/ tf S 

SullJect-_.;..;2...;.4_-...;.l,,;;,,;Ol.o;;.;.Y.......;P.;.;M~•;.;.o_,_r..,...,., __ • __ ~ ____________ a,--&---(?_. --Data Y /15 /? ~ 
Ckd.-----RIY.---------

ll/exf} esl-,·n."fe. n,~"~ c,~1-i(.o,t-,,.Jio"'f fu,,. .... •vt""Y-:., ft-rtad o,f ~y-l,.\A,,.~ uJ("'j 

f n:ic.tcl'-'"t.$ ;.. Arr~')( €. 

C. (noit11)\) :: C ( i .. s~..._f.-...101A1) x F 
F ~ ( A - 0 , S) / ( o. 3't 8 C, N) 

A = Qr-,,. vrde~ G~ .... 1.sf•ti d,1,J-,;L .. -J..-.., w,?-l.,-.. N s.~~o~ dtv,-.Jro., s 

N=I!L 
icr-.,.. 

7 :: ~"C."'•~i"'J -ti"'(. i"I !.t!eo...ds = t&, «100 

lL ~ ,f,-"'.,..,p,r-r 1.1r11J 'ft:.u/ ('>t1/S) 

· A~ I 
) 

f:=0.001/ . 

C. (.~I/-"'"') = 3. ~o x ,0-
11 

U.-=- ~.5 ,,.,.;s 
N~ 2-?tJ ) A-~ I 
F !::: o, ao H,!I 

C 0-4~"')-= 1.10 X 10-
1
' ~'C 

. 
. - - - ... 

thr)(. c4 /,,.,/4./r • .,s 4Y'f. ' ~4sJ 0"' t-1.,· PM,o e .... ,'l~iO"\ . Y'f..fe. 'fu,,, Sc.-elo\•..,· s ;., 74bk. D.g,1./.3-1s. 

tJ.c. 1-t..~~ ,-., ~tr°"'- l). 8.Cf.~.~ of 4,n.,.,Jvc m( -4fftetn ···1,,- ;...,,l,CA/-i= fl,.,/- .PM11 · ~..,,'\~~ rzw.1/ 

~t do.,.~/c ti,<- i:..,.i....,..J. cr:,,,..,rt/f.~ ,J~~ la ct scu-J ~l- di- J.._1,,~,1,, ... s ,., f.t.,. 11h. 

IF ,'t- rs c.~~ ... w.d ~r fl.c_ Sc.""~ 1111wi+ -c .. s.c,. ~~...J.lru.l a,,w;,/,1-tlfftf oc:ew.- {o,., ~d.. se.f of 

ftn Jc:/-rJJ1ah~j _ [}Al.,~ wrNlsy~ o,../·sM1;;., r~teJ07 t:wl ~ iv,;,/ I,~ d,ru.Hy · ;,...,., sc.,,,,, 1,,..-rl.s 

Hi<. (e11+,,J SJ.ool); H,o,. ,Hie. c,-,,,t...-lw.+,~ es~'H-5 slv~ll be olo,.,.LJ-e.o/. 
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Client ______ S_e_4..,_D,c;.._ _____________ _ Jell Ne. _____ Sllnt~of S 

-+-~---Date 1./(/5 /9 :i. Subject--·-Q_'-/_-_~"'----__._r_,:Y..,,,_,o__,1_-.,,...,.,,_4 __ c !::, ___________ _ By 
o,(l. 

Ckd. ------AH.----------
.,. 

C{'-'-1-l-.,,.)~ I 1' Ai.j /m 3 

C.(~~.,) ~ 56 .-IAJ ;~s 
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o-r tt'1AI /,, ;io -1,e.. _ri,,.,cnt-.$). 7ltt. 111~·1,o~4/ Aw,lnl.,+ ,4-r ... (11,,f<lrf-J S+.. ... l~rrl /;, ... fa>-ftci'-./41-e.s 

aff'/1(5 1'tl f'"' r+;d-,1 w,1-L d1t11ni~+t-Y$ l~s:. -II,~ ov ~-..J /. lo .,a, 7~,_~.fc,.,.-c_; +l,t. °'"" 11,, r~,k<h, ,-,..rich . 
;y,,,,,J~/e.l o,.rss.-... , "i ... ,..l(Ad~ 1~vHV•o ,.,rJ.t, ,l~~k-rs btfw-.-t.., lo-"'< (I,""~ -;.o -1t -~ t,J,,,-J, 

+k. t1.1--hf't.•·J s-h:...J",J dad i.,ot- q_,r/1, Po.f.c..,J.;.,/ loH tJi ,,..,.,ts f.,,."°"" +J... c.l0v.J d~ tu 

!Y~v,·+r.ho">QI ~,J-J-1,-., of ftiJ"he/ef hH <;./Jo '10~ ha., aU1.,,,,,+u/ (K, 

------·-- -- -- ,· ··-
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"0'607 869 1.362 SENECA - DEH 

. New York State Department of Environmental Conservation 
50 Wolf Road. Albany. New York 12233 

INSTRUCTIONS 
.A.PPI.ICAXIONS. FOR. B.ES'J:RIC"r!D BUllNING PEBMITS 

PROR!BI~p - No open bumic.g pe-nLitted. 

~017 

Part 215 · of ?itle 6 , of the Official Compilation of Codes, Rules· aud bgulations of the 
Sta~e of New York (6 NYCRR. 2l5) prohibics: 

1. Open burai.llg o~ garbage, rubbish fo~ salv~ge and ~efuse at ~efuse disposal areas. 
This iacludes ?efuse disposal areas set'Ving towns, villages and cities. There . 
are ao exemptions. 

2. On-site open burnins of leaves and rubbish gene~ated by :asidantial activities i~ 
citi•~ or villagaa; o~ in· any to~ with a-population axcaading . 20,000. The 
governing bcdy of a cowity, city or village; or cowa. nth a population· gr~a~er 
than 20,000 may: petition the Commissioner of Enviro=ental Conser.ration to allow 
on-site burning of certain types af residence•generated rubbish ~itb.in their area 

· of jnx:-1sd1ct1on. · Such. . burnins, if· permitted, shall be limit:ed to rubbish con• 
sisting of paper,. paper products, cartons, tree trimin1ngs, leaves, or lawn 'aa.d 
garden debris. · 

3. On-site open b1.11"t1ing ot rubbish generated by induat~ial or commercial .activities. 
lhis applies. to any opeu burning by any pe~sou on any site where such rubbish is 
generaced ~ept a tita used u:clusivaly ·as a residence. 'l'he~e a~e t10 exeinptions. 

RESTRICTED - Open burning by permit 011ly. 
C"' 

" A. Put 215 of ?itle 6 of ehe Official Cempilation of Codas, aulas aad R.agulatious 
of the . Scace of: New York (6 NYClUt 21S) rast~icts th~ following open burning. A. 
permit is raq~il:ad for: .C 
l. Ope~ bw:nitl1 -of· toxic, explosive or danierous mat~ials for which. there is no 

othe: safe or eco11omical methods of disposal. 

2. Open burning.of land elearins &a.d/ar deuiclitiou rubbish. If perm:i.ttad, such 
open bw:n:l.ng will be liau.t:ed 1:0 a single locat:iol.\ :i:emc1:a from··ao.y populated 
area. 

3. Ope.a. burning 'of same cypes of rubbish at a designated burning uaa saning a; 
coua.cy;' cit:y;. town ·or village . . lwbl>iah which may be burned ii limited. ·to 
trees, · .tree trimmings, laavaa and brush • . 

' : • I • 

4. ?ersoas·desiriag to coaduct ~•st~ictad open bu-ruing on a cont:inuing baata at 
a specified site usiag a forced air overfire unit PY also a~ply f01: a parmit. 
In .such cases, a ·permit may be issued f~ a period noc co exceed one year wben 
there is no other practicable alternative method of rubbish diapo1al. On 
expiracicn and reapplication, the permit ma.y be re~usued if pa.at parfonumca 
a~ ~hat aita ha• 110t resulted in air pollution or contravention of aay ambient: 
&ir quality atan.dard. 

76-ll-3 (10/78) 
Formerly AIR. U7.l 

(ovai:) 

0 





0-l -' l -l/ 9 2 16 : 1 6 '0'607 869 1362 SENECA - DEB ~018 

. . ,· . . ., 
1
· ~• - . _Tqe Ehvi:c-oame.ncal Conaervatiol\ Law and ?a:i:t 191 of Title 6 of the .Official , . 

· Compila.t:io11 of Codes, Rules and Re;ula.tioM of ~he State of New York (6 NYCRa 191) 
restricts opea bur~ing of all types ot rubbish, ic.eludia.g agricultural, in Fire 
!owna and in certain towns lili'thin Fire Distticts. See fcnm· 70-00-2 (page 1) for 
listings of such towna. 

NO OEP.ARTMENT OF ENVIRONMENT.Al. CONSERVATION PERMIT REQUIRED 

With the . e'X'::epc:t:cn of Fire 'l:owc.a and ce:t·tain Towne withi11 Fire Diatricts ~ no permit 
f~om the State Commissio11ar of Environmental CQaservation is ~eeded fo~ on•site · : , 
burning of rubbish generated by ras1dant1al activities in towna with a popul.ation of 
20,000 or· less~ ~acal or~in&ncas may, however, prohibit O:c' :c-estrict such opeu 
burning~ •.· · · · · · · · · · 

APPLICATION PROCEDURES 

• J..ny person desiring to conduct restricted opea bui:ning. is required · co haw a ''Permit 
' for Restricted ·Bw:ningu issued by the St:ate Commissioner of Env:f;ro=ental conaena:ioa.. 

The_ applicant fen; a· ''l'el:11lie for Restricted Bu~ing" is to canplete· :Ctems 1 through l8 
of foni- 76•19-l, .md sign and date · the appl:i¢at:io11. The applicant: ' then detaches · aad. 
reeains t:ha last copy of· the s.pplica.t:iaii. and ·submits tha rmnaining copies·, along ~t:b. 
a plot plan if . required (aee sec~ion C below), as instruceed beiow: . . · 

A. In Fu:,q T25ms and Cert:ain Tat.us within Fire Districts. (See foni 70-00-2) 

_A person. may at1ply fo1: a ''Pe1:mit for Res1::1:icted Buril.ing11 by submictiug a'P1>1-icati011 
form 76•19•1 and · a plot: plan, ·if requi:eed, (see section C below) to a Fo,:est ·., 
Ranger. Applicatio11S may be obtained from the Forest Ranger in 1:ba area where 
restricted burning is ~a cake place. See form 70-00-2 (page l) fa~ location~ &ad ' 
fhone numbers 0£ Forest Rangers. 

B. All" Areas of the State Except Fire TOWlls and Cer~ain Towns ri~hin Fire Districts. 

A parson may apply for a ''Permit for Restricted Burning" by aubm1tt1ng applicacion 
form·76-l9-l and a'plot plan, if required~ · ($88 ~ectioa C below)i ta tha· New Yo~k 
Stat:e field repraaantat1ve fo'I: the air' pollution conttol program (open· fires). 
Applications may be obcained from tne field representati~e for the county in 
which restricted bumi.ng is ~o t~ka.place. See form 70-00•2 (page _2) £or 
addresaes of ffeld :-epresentati-ve•.· · _/... · 

c. A;e,plicacioas Reguil:'ing Plo; ?lans. 

!z:c~pt'' for cn-~i:a .. burning of rubbish ' genei:ated ·by -reaidut:i.al aa:ivil:ies '. 
conducted in Pire Tovns azld cartai.J:1 Tcwns within 'Fi~e Diatticta, wi:h-a 
population of 20,000 en: leis, ••c~ application sball _conaist. of a fcn:m 76-19•1 

. (irl.th the, required· ·copiaa), and an accompanying plot: plan. · 'the ·ploe pan must · 
ahow_ tha locstion of the proposed burning aite, the location ot tbe nearest 
recepcors, the distance from the bw:aing sita to the near~s'C receptors. and tba 
di:c-eccion of the p~evailing wind. 
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c 453089 0046 0801B W H 
LOCATJOH FAC fP 

~ 
N~v.s, D~PARTMENT OF ENVIRONMENTA~ CONSERVATION 

DIVISION OF AIR 

CERTIFICATE TO OPERATE AN AIR CONTAMINATION SOURCE 
lHCIHERATOR UNIT 

RENEWAL APPLICATION 

DHNfR FACILITY Cll> COHFJDEffTIAL STATUS 
ClZ> APPLICATION STATUS 

DATE Of LAST CHANGE 
( l > SENECA ARMY DEPOT C6 > SENECA ARHY DEPOT 
(Z) SfUfCA ARHY DEPOT (7) H SHITlt FARM RD OOV'T LANDS 

SEQtl: ~• O--R-061,B 

RI.ti DATE• 01/08/67 0 
,I.. 

.... 
,I.. 

<P 
I\) 

.... 
HON-CDNFIDHTL I ~ 
IH CDMPLJAHCE g 

14129186 
U) ROHULUS (4) HY (8) ROMULUS (9) l't541 PRIOR CO ISSUE DATE 07.l'Ol/82 
(5) 14541 (II) REPl GARY KITTELL PRIOR CO EXPIRATION DATE D~/01/87 ~ 

UUSSION 
mm: 
1!!9.11 

l'ACIUTY atlS-CUSS ✓ PQt-CODEI Cl 

HU\llt1--£1 
140JTtl-fU 
15UGRNO ELEV• 

~6.D Kit. 
732.5 KH. 

'"' ,r. 

l~ZlSTACK HOGtlTI 
147)HT JBV STR~I 
CSUSR. DIANI 

11n. 
FT. 

15 IN, 

POINT EHlS--CUSS ✓ PGtl--COOEI 

l'tl lEXIT VELOCITVI 
C 48 )E>CIT fl.OHi 
C 53 lfKIT UNI>: 

£3. OQ FT r.;EC 
US&.00 ACFH 

1000 PEGR f 

I ¥t )SIC 1 3-4&3 ( ~5 IAGftJ;Y-CODE-ll 
(49)CO FEE• $40.00 ISO)AGEHCV-CODE-21 
(MJCO COtlDITIOHS: 1 5 ..........................•.•...•.....•..•..•........•.•............................•.••...••.••.••.••••••.•••••...................•...... , ....••..•........•.... 

WILi IS5tlYPfl IOI NULTIPLi ttW18fR,1Nllffl: 

1,0 tBLDG l eo1 ............. 
I 6'\ tSOLID TYPE I 
167a OIL TYPEI 
170 t GAS TYPE I 7Z lP BA$ 

as, )HfGI CQISUHP.T SYSTEl1S Itc HODEL C-:3Z 

In )FLOOR HMtE 1 1 

C 65 )SOUO QUAtlrITY: 
C l,8) OIL QIJAHTITY; 
C 71 ) GAS QWHTITY: 

TDHSIVR 
THOUSANDS GAU'YR 

173.1 ntOUSANDS Cf/VA 

157)ENCW-JD: 158Jfuu.l Fffpi 05 DIRECT fED 
IS,)SDURCE CODE• BUii OTIIER J~IHERATOll 
(6Z)RULE 11 21t.OO C6J)RUlE ti 

(6C.)PERCEHT SULFUR• 
( 6 'J JPERCftlT S\A.fUR I 
(7t)B1U/Cfl 

;c 
1. 

t520 BTU/Cf 

········································································ ························································································· Rff\lSE DATA UJIREfUSE TYPE• D 
171URAD10ACT1\'E * HO 

IN )i: TYPE .Iii 
C7t)% TYPE,, " jC 

(75)CAPACITI'• 
(80)AHT CHARGEDs 

150 LBS/HR 
100 LBS/HR 

( 7UtKlURSIDAY• z.o 
(81 >nAYS/YfAR& 250 

177li: PP BY SEASON: 25 25 Z5 25 

································································································································································· AUXILIABY 
EQUIP. aATA 

UUTYJ>f• 101 PRDWlY C~EII IIUJIHEl UUHfG1 l:CLIPSE HC-1 
196)fl.JEL T1'PE• 72 lP GAS 

C,5}HO. Of UIITSI l 19'\tTEHP, ACTUATEOI YES 
(9C.)RATEO BURNER CAPACITYI 7!iOOO.O BTU/ltR ··································•··········· .... · .......................... ................................................... ........................ .. .. ........ . 

AUXlllARY U7tlYIE• IOt SEC, CHAHBER QURHER 
EQUIP. DATA 

I t8 )HfQa ECUPSE HC-3 
llOUfUEL TYPE 1 72 l.P GAS 

C 9' )NO. Of uurs• 1 1100 )TUIP. ACTUAlfO: YES 
ll02)RAT£0 B~R CAPACITY& llSOOO.O BTIMIR 

··········••f••·····················,································· ··························································································· COHTROl 
EQUIPHEHT 

( lOI ITYfE a t9t HCHi 

······································································ ·································· ························································· 
AIR 

0 
PARTICULATES 

ISSIBLE 
.300 

PAGE 1 

0 
--I 

0:, 
0) 
<P 

.... 
(.> 
0) 
I\) 

i 
&? 

m 

i§;I 

L--------------------------------:---------------------------0 0 
CONTINUED ON ,. E X T PABf N 





c 45~089 00~6 0801B w B 
LOCATIDtl fAC EP 

~ 
N.Y,S. DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

DIVISION OF AIR 

CERTlFICATE TO OPERATE AH AIR COHTAHINATION SOURCE 
INCINERATOR UNIT 

RDEHAL AfPLJCATION 

SEQNC NQ; a-R-oa69 

RIAi DATE: Ul/06/87 o .... 
I-' .... 
" <:O 
N 

.... 
0 H N E ~ f A C I l I T Y (11) CONFIDENTIAL STATUS HON-CDNFl DNTL I ~ 

IH COMPLIANCE g 
04/29/86 

(ll SE~ECA ARMY DEPOT (6) SENECA ARMY DEPOT (lZl APPLICATION STATUS 
(2) S~HECA AIUf( DEPOT C7l H SNITH FARN RD GOV 1T LANDS DATf Of LAST CHAHOE 
(3) ROMULUS (~) NY (8) RDNULUS (9) 14541 PRIOR CO ISSUE DATE 07/11/82 ,.,11 

(5) 1~5U (10) REP: GARY KITTELL PRIOR CO EXPIRATIO ~ 

• JS )Pll<ll tOlliENlS ( 1' JBY Tllt 
]. Jt4SPECTEP av EPA I. KCIJSTAS 

z. 
3. 

~-

PA BE Z 
CONTittUED FROf1 PftEYJqUG P ,_ U E 

• • • ,.t. 

-~ . 
• 

l Z1 ILAST INSPECTIOH DAIi! / / 

l tUJNSPftTION STAlUS 5 
Cl 7 )DATE 08/Z3/85 1 ua )CURRENT COHMENTS ( H )BT 

1. -------------------------

IZOIDATE I ( 

2., ______________________ IZZ)OATE OF NEXT ACTION { / 

3, ---------------------- (H)ISSUE DATE 0~1ot;a7 

0 
-'I 

OD 
CJ) 
(0 

.... 
c.> 
CJ) 

N 

I 
&? 

~ 

~. ______________________ 1t-\tEXPJRAnoN DATE o~lfd'7.:l 
I Ji, ---------------------- (25)00 FEE ---- I@ 

~ w jjl;,i;# DA1" i!!'f/-- Pf/ ,.,,,,,_.,. ., ......... ,.,...,. •• A./: II: (l.L_ M'R 2 61988 ~ 
5, 

FIRH REJl•S SIGNATIJREI 



0 I 



C 453062 0046 0709B WR ;_ 

LOCATiml fAC EP 

f'. 
• 

N.v.s. DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
DIVIS'ION OF AIR 

CERTIFICATE TD OPERATE AN AIR CONTAMINATION SOURCE 
IHClt!ERATOR UNIT 

RENEWAL APPLICATION 

SEQl'IC NO: 8-R-01162 

R~ DATE : Ol/08/67 0 
,I... 

'­... 
,I... 

'­
<O 
N 

... 
0 H H E R f A C I L I T Y Ul) CONFIDENTIAL STATUS NON-CDNFIDNTL ·· 

1

0) 

Cl) SENECA ARMY DEPOT (6) SENECA ARHY DEPOT (12) APPLICATION STATUS IH COMPLIANCE g 
(Z) SENECA ARN¥ DEPOT (7) W SMITH FARM RD GOV'T LAtlDS DATE OF LAST CHANGE 09/03/85 
Cl) ROMULUS (~) NV Cl) ROMULUS (9) 14541 PRIOR CO ISSUE DATE 07✓11/82 c:j 
C5) 14541 . (10) REP: GARY KITTELL PRI CO GI) 

fAClltTY EHIS-CUSS / PGH-CODU Cl PDINJ EHIS-CLASS / PGH-t<IOE I 
• • • • • • I • I • • e e I I I • I e ••I I I• I I I I I I I o ■ I I• I 4 • I I i, 1 • • o I I I I I• • I 1 1 o I o 1 • • ♦ • o 1 • I 1 1 1 o I o I o • o I I• 1 • I I I I o 1 1 I I I I I I I I I I I I I • 1 1 I 1 • 1 1 1 1 1 1 1 1 • 1 0 1 I I I 1 1 e I• 1 I • 1 0 1 0 • 1 1 • e • 0 • , 

EHJSSJW (411UD1-E1 5"6,5 ICM. C4Z)STAClt IIEIGlfTI 17 FT, (43)EXIT VELOCITY• Z5.00 fT/'SEC (41USICI 34-81 (45)AGfta:Y-CDDf-l: 
tlllUI 146rurtt-N• 732.J ffl. (47)HT AaV STAUCI FT. (48)EXIT FUli: ua,.oo ACfK (49)C0 FEE& ~0.00 (50)AGEHCY-coDE-z; 
!Z!!2l! (5l)GRHI> EL~V• Ht FT. UiUSTK DIAH: 13 IN. (.53H:XIT TEHPI 1000 llEGH f l.!i't)CO CCNDillOUSI l 3 EDIT& REV. REQ. 

··········································································································································,······················ .l!l:ilLB U5tTYPfl DU5 tll~TIPU: CHAIIIER.IftLINE 

C60IBU61 10t ...... ' .................. . 
( 64 ISOLlO T'IPE I 
C ~71 OIL TrPEI 
'70) OAS TYPEI 7& LP US 

l!i♦ IHFG: CotlSWAT SVSTEHS nc HODEL C-32 

.6Jtfl.OOII NAHEI l 

1,stSOLID QUAHTllY& 
168 • on QuAHnTY ~ 
nu GAS QUAHTITY: 

TOHS/YR 
T6DUSANOS GAL/YR 

173.8 THOUSANDS CF/YR 

l57)ENCON-IO: •R>FURN fEED: OJ DIRECT FED 
( 59 )SOURCE C<lOE I 8190 OH£& lt«:INfRATOR 
162.JRUl.£ l& 21?.H t,3)RULE 21 

16, )PEICENI' SUlfURI 
t69JPERCENI' SULfURI 
UZ)81U/Cfl 

~ 
Y. 

ZSZU BTU/Cf 

································································································································································· RffUSE DATA 173)REfUSf TYf>fl 0 
( 78 )RADIOACTlV£ I ti> 

17ctli< lYPI: Ii& 
I 79lX TYPE 6& 

7. 
1. 

175JCAPACITI: 
180 JAlfT ClfARGEil: 

no lBS/HII 
100 lDS/HR 

l76Jfl!Ul5/DAY& t.O 
l61tDAYS/YEARI 250 

I 71 )X OP BY SEAS(fll ZS 25 2.!i ZS 

...•....•.••••.•.•..••......••..•••••••..••••..•.••.••••••........•.....•...........•........•.......•.•......................................................... 

0 
~ 

00 
GI) 

<O ... 
(.> 
GI) 

N 

~ 
&? 

Al»<IUARY C ,1 ITYPf• 001 Plltwll QIAIIU:a BUIUER 
EliUIP. llATA 

(9tlt1fG; ECLIPSE HC-1 
C95)FUEL TVPEI 72 LP GAS 

193)NO. Of llilTSI l (~)TfltP. ACTI.IATED& YES I t:I 
C9,)RATEO BURNER CAPACITY• 75000.8 BTU/UR ~ 

• I • • • • • e • I • I e e I e • • • •• • • • • I e e • • e e • • 

AUXILIARY I 97)ff P£ a 002 SEC. CIAtlll:R DUIINER 
fQUIP. DATA 

........................ . . 
(~)Hf8l ECLIPSE HC-3 

1101 )REL TYPE: 72. LP GAS 
C9')NO. Of UHITSI l UO0)lEH>. ACIUATEDI YES 

110.UAATED BURHER CAPACITY& 12.5001.0 BTU/HR 
...................................... ,. , .. .....................................................•... !••·········································· · ··············· 

COHTAOL u,invPEJ 09 tllNli ' 
EQUift1ENJ .......•........•....••...••.•...•.•..•••••••••• •................................•..•..................•••......•.•.••.•..•.•••.•...••••.•.••••.••.•......•....... 

··································~,······· ·····••!•'············································································································ 
SPfCIAL 
CONDITIE»B 

I 1'5 lWHIIUON 1, 

PAGE l i§l L--------------------------------:--------------------------~o 0 
COHTlNUel> ON NEXT PAGE 

.,. 





c ~53082 0046 0702B W B 
LOCATION FAC EP 

~ 
N.Y.S. DEPARTMENT OF ENVIRONMENTAL CO~SERVATION 

DIVISION OF AIR 

CERTIFICATE TO OPERATE AN AIR CONTAMINATION SOURCE 
IHCINERATOR UNIT 

REHBiAL APPUCATIDtl 

SE~«: tl) I 6--fl.-~63 

RlM DATU Ol/08/87 c 
,I... 

..... 

-­<O 
t .) 

.... 
0 H N f I f A C I l I T Y Clll CONFIDEHTIAL STATUS NOH-COHFIDHTL, ~ 

(l) SEHECA ARMY DEPOT (6) SfHfCA ARMY DEPOT Cl2l APPLICATION STATUS IH COMPLIANCE 6 
C2> SENECA ARMY DEPOT <7> H SMITH FARM RD 60Y 1T LANDS DATE Of LAST CHANGE 09✓03/&5 
C3) ROHULUS (4) NY C8) ROMULUS C9) 145,U PRIOR CO ISSUE DATE 07/0l/&2 r-:i 

(5) 145~1 ClD) REPa GARY KITTELL ~ 

( lS)PRIDR ClfftENIS ( 1' IBY Tut 

1. INSPECTEG ev £PA •• ~OUSTAS 

i. 
3. 

PA 8 E Z 
CONTXt4UED f&OH PRJY[O~S ' AGE 

-~\' 

1171DAT£ 08/H/85 l118lCURRENT COHHENTS ll9lBY 120)DlTE / / 

1. -----------------------
2. -----------------------

, .... ..... 

f 27 )LAST lHSPfCTION IATE / / 

I 21 UNSPECTI0H STATUS 5 
I Z2 )DATE Df H£Xf ACTION / / 

0 
~ 

00 
Cl) 
(0 

.... 
u 
Cl) 
N 

i 
~ 

~ 

J, ----------------------1C23lISSUE DATE 0'(10/ 111 
,. 14 · ----------------------- C2'tlEXPlRATIOH DATE Q"'/10119~ 
i, 5. _______________________ ft!iltO ffE !SO 1§1 

0 

Flatt REP·S SIGNAl\JllEl~c.<J. JICA,-- PATE& ISSUING DffICER•s SIGN.lTUAf.~r.r.l.L- of'tffi 2 61988 g 



C 



~ 
Sl:QIK: NCH 6-11-Dll'tl 

c 453069 0046 00367 WI 

H.Y.S. DEPARTMENT Of ENVIRONMENTAL CONSERVATION 
DIVISION Of AIR RlRII DATEl 0l/"08/87 o 

,I.. 

LOCATICl-4 fAC l:P CERTIFICATE TO OPERATE AN AIR CONTAMINATION SOURCE 
PROCESS, EXHAUST OR VENTILATION SYSTEM UNIT 

~EHEHAL APPLICATION 

·, 
I-' 
,I.. 

<O 

"" 

.... 
0 H N E R F A C l l I T Y <ll> C0NFIDEHTIAL STATUS NDH-COHFIDHTL 1~ 

n) -SENECA ARMY DEPOT (6) SENECA ARMY DErOT <12) APPLICATIOlt STATUS IN COMPLIAt~Cf 6 
(2) SftlfCA ARKY DfflOT (7) H SHITH fARN RD GOV'T lANDS DATE Of LAST CHANGE 081271!5 
(3) RONULUS C4> NY (a> ROHULUS U) 145U PRIOR CD ISSUE DATE 04111/32 ~ 

(5) 14541 (10) REP1 GARY KITTELL PRIOR CD EXPIRATION DAT 84101117 ~ 
0 
...:.i 

~~~~~~. ~~:~~~. ~. ~~~~~. ~~ ........................ !~~. ~~:~~~~. ~. ~~~~: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I~ 
itflSSJON 

flWII 
~ 

lltllUTH-£1 
14UUTH-N& 
ISl ISRHD ELEV& 

n,.1 KH. 
UZ.3 KH. 

non. 

142)STACK NEIGUT& 
&47 NIT ABV SlRLM:& 
Uit )SJK DUH& 

32 FT. 
.l& FT. 
tO JN. 

IO)E>CIT \IELOCITV& Z6,60 fl/SEC 
148lE><IT FlO~U 27&0.GO ACf'H 
153)f>CIT TEHPI 225 DEGR f 

C+\)SICI 3%3 (45JAGENCV-CODE-l1 
(49JCO FEEi (60JAGENCY--COIIE-21 
(S4)CO CDM>IJ.I()HSI I 3 EDIT& REV, lfQ. 

································································································································································· WlL.I l55ltlOURS/DAYa O.O 
l59)8LDGI 567 

Ui6MlA'ISIYUftl lZ!i l!i7J.C <IP BY SEI\SQtU Z5 Z!i 26 2.li 
t 60 )Fl.OOR NAtlE I l 

C.58)SOURCE CODEI ADOOO 
C6l)RIJlf 1, 212.QO 

U3>SOLID TYPEI "4)SDllP QUAIITTlYI TONS/YR C6.51PfRCfHf SUlflJftl ;! 
16U OJL TYPE& H ti> Z OIL - VIRGIN ('7) OIL QUAHlUY& 16.0 THDUSMl>S GAL/YR "8)P£1lCEHT SULFUR& l,DO ~ 

C6UIULE ta 

.... 
c., 
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U> SENECA ARHY DEPOT (6) SENECA ARNY DEPOT Cl2l APPLICATION ·sTATUS IN COMPUANCE ~ 
CZ) SfffECA ARHY DEPOT (7) H SMITH FARM RD GDV'T LANDS DATE OF LAST CHANG£ 88/27/85 
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2. Reg ional Of fi ce 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATIO~ 

APPLICATION FOR REST RI CT ED BURNING PERMIT 
3. Fo re s! Ranger R 
4. Ce ntra I Office 
0 

-" opl icanl l5lsl 
n 7&-11-3 for filing instructions and form 70-00-2 for address of office where application may be filed. 

1. . ,AME OF IIPPLICANT 13. LOCATION OF OPEN FIRE 

<:;p n<e>r ;:i A r-mu no.-,nt- Seneca Army Depot Munitions Demo Grounds 
2. Slree l Add ress 

Route 96 LAT 42 deg 46" 41"N 
3. Ci ly, Town or Village Zip County LONG 46 deg 53' 18"W 

Romulus, New York 14541-5001 Seneca 
4. PERSON SIGNING APPLICATION ,5. DATE OF APPLICATION 14. TYPE AND AMOUNT OF MA TERI AL TO BE BURNED 

1. ~ Employee of Applicant 2. O Applicant 9 Jun 87 Approx 100 tons of propellants, explosives, 
6. N AME pyrotechnics and ammunition 

G::irv \J Kit" t"Pll 
. 15. METHOD OF STARTING FIRE (SEE CONDITIONS ON REVERSE) 

7. TITLE Sawdust and propellant fuse electrically 
Director of En<>ineerin<> & ~n11 Qin<> ;c,nit"<>rl ,.,it"n Q~ .. ;1-, 

8 . NAME OF PERSON SUPERVISING OPEN BURNING 19. Phone 16. REASONS NECESSITATING BURNING OF MA TERI AL 

James Jones 869-1405 Open Burning of obsolete, unserviceable and/o 
10. Street Address deteriorated ammunitions. 

Route 96. Seneca Armv Deoot 
11. City, Town or Village Zip County 

Romulus, New York 14541-5001 Seneca 
17. AMOUNT OF TIME REQUIRED FOR RESTRICTED OPEN GURt,!NG 

ANO EXPECTED COMPLETION DA TE 
12. TYPE OF RESTRICTED BURNING PROPOSED 

1, □ Residential on-site 2. D Land clearing 
Ongoing 

3. QAgricultural (iire lown or town in Fire District) 
4. Qfoesignated burning area serving a county, city, town or village 18. EMERGENCY METHOD FOR EXTINGUISHING FIRE (Describe) 
S. O Designated sile for burning of toxic, explosive or dangerous materials SEAD Fire Dept. with not less than 6 duty I 6. O Other (Describe) 

persons, 24 hr call, 2-500gpm pumper, 2-750gp1h 
~ · • pumper, crash truck, heavy equip, etc. 

I I ~c TO ABIDE BY ALL CONDITIONS OF THE PERMIT. (See Reverse Side and Below) 

I DATE I APPLICANT'S SIGNATURE ,N I TITLE 

5"~ Cf! X n ... ~, II J JU Director of Engineering & Housing 
j 19. RECOMMENDED ACTI ON 

2. O D(/,approved 
22. REMARKS 

· 1. O Approved 

l 20. DATE 121. ~GNATURE 

1 

l PERMIT FOR RESTRICTED BURNING 
(ISSUED PURSUANT TO 6NYCRR 191, 21S AND ENVIRONMENTAL CONSERVATION LAW) 

123. OA_TE ISJUED 

7 1/. 5"/ ,; // 
124. BURNING ATES PERMITTE9'_ /9 

7,//5: y/ - 7//-~ 2 
125. ~RE OF ~OVAL • 126. TITLE -

/td'Jlu4.,/,/fue~ ,L,f,/<..~ 
THE FOLLOWING CONDITIONS APPLi IN ADDITION TO THOSE SPECIFIED ON THE REVERSE SIDE: 

lffl~111f /}(!(7f- c! 0 f'/ {::,;,-)II fo , I 
c11f/11ecl /1;/1 _T5 

I 

I 
/I? 

l-!f d«lcl 0/f:,~ I ?/ ! / /,:~i!:,j /: M ,,..-:-' / 1 1 I 
I ~y to ;:1 Ji ,e. tro 11 - --:--,,:;;, f !J. ;, ,. /'I' •'j , ' .. ' ''11 
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76-1 9- 1 (6/79) (OVER) 
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0..\ -' l.J/92 16:12 ~607 869 1.362 SENECA - DEB ~009 

CONOITION: 

l. Where h:x:al orulna11Ce1 rt.s1rlct open ftru, !he pennlt bolder sna II also oDtaln l)efllllsslon from lacal fire department or otner local aumorlcY 
navin11 jurisdiction. · 

- . 2 • . Tira~ .. fuel oil•ix.slmilat mat::rillla.which causa visible emissions shall not bl uHd tD i&nite ot ID sustain an open flra • 
. 3~ _T!.ee t!~!'!• :8~ ~a!!d' ~ ihl·n not be burned. · 

4. A resirlcted open ffre is allowed only wllen 1he ,nvaillnc ·w1ndS' a .. away from populated ams. Flllls shall ncrt ba started durln& heavY . -w1nr:1s.- ·-·-··-------- ·:.-, ~~·,; .. ··;~,· · . . - . . ·-· ·: .. . . . . . .. - -- . 
s. The permit haldw snall not cond11Ct opan 11&ir11in1 durin1 any state of an ·air pollution episode or wnen a l)lltlOd of hl&h tlrw danaer is an-

nounced by 1hrState Ccmmlssiona, of Environmental Cansi!Natlon. -- · .. .. - ·- --·----·--" ·.. · · - - · · 
s. The permit holder shall n~tify U. local fire depirtlnent prfar to bumlna and shall shC'# this i:mrait to any ge,son whO. requests to•• It.. · · 
7. Rubbi:sh pilt1$ m be i1P1itad staU~ isallmd .ta prayent tire $pteadlna.·- --·· • ... ··•·• --·- ...... ·- .. - • - · . , ... , · 

a. No nr, ,11a11 1» 1mttenc1ed at any time Of ~ left unattandlld. ilntll entirely extlnaulshltd. - . • , . . , . 
· ·· 9~ ·The pemltholdrs111!rt1e-llallla-far·ae1111'9·~ees-or'ot11er·property rwsultlna trom 'mes tanlt.i by him: .. _:~ 1 

-. ~ 
•M '• "-t• ,,.. · •. : , • : , ~ , ".., . . • ., . '•· . , .· 

~o •. Should l.t _beCOIM nec:n111ry to exilniUi&II any fl,-;. ttlt pet11ith111dar shill pay the entfr~ coat 11f suppreaaicn. •. , 
11. · This· pemii.t ls.nari-nnstti.bla a"nd. may i,;. ·sus~ 1r.u..~it holdtt tail• ~-ca11ply with pttmlt conditions. 

. ,, · , 

12; Rec1rlctacrbiiminir.s111U-not cause con~l011 ·o, .i~ ~ppllcabi. i111:11ant air quality standard « cause air golhitlnn. ·. 
13. This permit is. valid only wtiara ti,.' iwmit holdat M ti-. sit.a of Dlllfl fire ar whara he haa Hcurecl permlsslcn from ttla sltt ·owner. Thia.' 
·· • panaitauthortzes no tr91PUI-OII priYalll' pn,c,eny •. · : . ' 

.. .., 
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DEPARTMENT OF THE ARMY 

Cl"\.Y TO 
ATT[.HflON 01. 

SENECA ARMY DEPOT 
ROMULUS, NEW YORK 1 ◄ 5 ◄ 1-5001 

June 5, 1991 

Office of Engineering/Environmental 
Management Division 

Mr. Daniel E. Walsh, P.E. 
Senior Engineer 
Air Resources, Region 8 
Neu York State Department of Environmental Conservation 
6274 East Avon-Lima Road 
Avon, New York 14414 

Dear Mr. Walsh: 

This correspondence is in regards to Seneca Army Depot's Restricted Air 
Permit requirements and the meeting we had on April 23, 1991. 

As discussed in the meeting, enclosed is Seneca's application for a 
Restricted Open Burning (OB) Permit. This permit is being requested for 
specific waste streams. The chemical composition of these items are also 
enclosed. This office will report one (1) week in advance of any OB activity 
from the pre-approved waste stream. We will provide information as to time of 
burning, item to be burned and quantity . 

This office also understands that any items, which are not on this list, 
must be approved on a case by case basis. As time and conditions dictate, 
additional items, for this pre-approved list, will be submitted for your 
approval and incorporation into the waste-streams. 

This application differs ,significantly from our other applications as we 
have not included open detonation. A rev~w of the governing regulations 
indicate that controlled detonations, as performed at the open detonation 
grounds, would not appear to require an open burning permit. This activity 
involved the destruction of munitions by means of explosives. This action is 
_accomplished when the item or items are buried or packed into holes 
approximately eight (8) feet deep, covered with earth and exploded with 
specific charge~ I believe this activity is similar to controlled 
detonations on construction projects when rock removal is required. This 
procedure follows strict Army guidelines for safety and community concerns. 





,::." 

I" 
/ 
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If the determination on open detonation is not correct, please advise this 
office as to the· applicable sections of the governing regulations. 

Should you need additional information on processing the permit, please 
feel free to contact-~. Randall Battaglia at (607) 869-1450. 

Enclosures 

Copy Furnished: 

Sincerely, 

~C)u~ 
S'rEPH.EN M. ABSOLOM 
Chief, Engineering/Environmental 

Management Division 

Commander, United States Army Depot System 
(MR. Villinger), Chambersburg, Pennsylvania 

Command, Attention: 
17201-4170 

AMSDS-IN-E 

:.. 
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COMPOSITION AND PROPE~LIES OF PROPELLANTS 
Ml M2 MS M6 M7 MB M9 MlO M31 M30 IMR 

Nitrocellulose (NC), i. 85.00 77 .45 81.95 87.00 54.6 52 .15 57.75 98.00 20.00 28.00 100.00 
i. Nitrogen in NC 13.15 13.25 13.25 13.15 - 13.25 - 13.15 12.60 12.60 13.15 
Nitroglycerin, i. - 19.50 15.00 35.5 43.00 40.00 - 19.00 22.50 --Barium nitrate,% - 1.40 1.40 - - - - - - - -
Potass~~m pitrate, % 0.75 0,7 5 1.25 ' - - - 1.50 - - - -
Potas~ium ~µlfate, % - · 1 ~o . - 1.00a 

, 
1.00a - - - - - -

Lead ~arbonate , % - - - - - - - - - - -
Nitroguanidiµ~, % . - - - - - - - - 54.70 47,70 -
Dini~ro~oluene, % 10.00 - - 10 . 00 - - - - - - 8.00b 
Dibutylphtpalate , % 5 , 00 - 3.00 - - - - - 4.5p - -
Di~thylph~halate, % - - - - - 3.00 - - 54.7!) 47.70 -
Diphenylamine, % l.OOa - - 1.00a - 1.00 - - - . - 0.70 
Ethyl centralite, % ~ 0.60 0.60 - 0.9 - o. 75 - 1.50 1.50 -
Graphite,% - 0.30 0.30 - - - - O.lOb - O.lOb -
Cryolite, % ,, - - - - - - - 0.30 0.30 -
Potassium Perchlorate,% - - - - 7.8 - - - - - -
Carbon Black,% - - - - 1.2 - - - - - -
Ethyl alcohol (residual)% 0.75 2.30 2.30 0.90 - 0.40 - 1.50 0,30 0.30 1.50 
Water (residual),% I 0.50 0.70 0.70 0.50 - - - o.so - - 1.00 
Isochoric flame temp Tv.K 2.417 3.319 3.245 2.s10 - 3.695 - 3.000 2.599 3.040 2.835 

a - Added 
b - Glaze Added 
c - Ball Propellant 

NOTE: 

"Ethyl Centralite" or "Centralite I" (a stabilizer) is symmetrical diethyldiphenylurea. 

"Hethyl Ceptralite" or Centralite II" (not included in this submission) is symmetrical dimethyldiphenylurea. 

"Cryolite" is sodium aluminum flouride (Na3Al6F) 

-~ :. 

Ml8~ ., 
\. 

80.00 \.1., '- .. 

13.15 
10 .00 

-
-
-
-
-
-

9.00 . 
-

1.00 
-
-
-
-
-

0.50 
-

2.577 
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WASTE STREAM FOR OPEN BURNING 

Rocket Motor Igniter, M20Al 

Primer, M28B2 

Charge, Propelling,, 8", Ml88Al 

M6 Propellant, Charge, Propelling,._ 8" (1320-D674) 

Propellants - Ml, M2, M5, M6, M7,. MS, M9, MlO, M31, M30, IMR, Ml8 

- ---------

C .. ,. 
C 
j 
r 
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ROCKET MOTOR IGNITER, M20Al 

COMPOUND 

Black Powder 
Charcoal 
Egyptian Lacquer 
Lead Thiocyanate 
Potassium Chlorate 

PERCENTAGE 
OF PEP 

98.18 
.33 
.18 
.585 
.725 

CHARGE, PROPELLING, 8 IN (1320-D674) 

PROPELLANT, M6 (Base Charge) 
COMPONENT 

CONCENTRATION 
COMPOUND (LBS/MUNITION) 

Nitrocellulose 
Dinitrotoluene 
Dibutylphthalate 
Diphenylamine 

* Added 

PRIMER, M28B2 

l,.. COMPOUND 

Potassium Nitrate 
Sulfur 
dharcoal 

l2~J I:.ed- Thiocyanate 
(Sulphocyanate) 

Antimony Sulfide 
Potassium Chlorate 
Trinitrotoluene 

CHARGE, PROPELLING, 

PROPELLANT, M3 l 

COMPOUND 

Nitrocellulose 
Nitroglycerin 
Nitroguanadine 
Dibutylphthalate 
Ethyl Centralite 
Croyolite 

8 IN 2 

6.74 
0.86 
0.02 
0.01 

COMPONENT 
CONCENTRATION 
(GRNS/MUNITION) 

220.80 
30.60 
45.60 

0.75 
0.51 
1.59 
0.15 

M188Al 

COMPONENT 
CONCENTRATION 
(LBS/MUNITION) 

9.60 
9 ~12 

26.26 
2.61 
0.72 
0 . 14 

PERCENTAGE 
OF PEP 

87.0 
10.0 
3.00 
1.00* 

PERCENTAGE 
OF PEP 

73.60 
10 . 20 
15.20 

0.25 
0.17 
0.53 
0.05 

PERCENTAGE 
OF PEP 

20.00 
19.00 
54.70 
4.50 
1.50 
0 . 30 

<-_~/ :~. ✓-~ . ·:/ 
. "/ 

TOTAL PEP 
(% X TOTAL WT) 

236.7218 
.7957 
.4340 

1.4105 
1.7480 

TOTAL PEP 
(LBS X 3) 

20.22 
2.58 
0.06 
0.03 

TOTAL PEP 
(GRNS X 15) 

3312.0 
459 . 0 
684.0 

11.25 
7.65 

23.85 
2.25 

TOTAL PEP 
(LBS X 5) 

48.0 
45.6 

131.3 
10.8 
3.6 
0.7 
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(200-la) 18 Jul 90 

. f . . 0 t . I,// 1-7 ./ MEMORANDUM THRU Director o Ammunition pera ions C£{./(._/ 

FOR Environmental Protection Offi~~_/-z.,'yt-A-7D /illr{. 
SUBJECT: Request for Open Burning Authorization 

1. Safety in Storage Inspection has revealed a quantity of HC 
grenade bodies which are considered unsafe for continued storage 
(encl 1). HQ, DESCOM concurs that the deteriorated condition of 
these grenade bodies necessitates immediate disposal (encl 2). 

2. The following information is provided for submittal to state 
environmental autorities: 

Quantity - 3,816 

Explosive weight per unit - 1.29 lb 

Total explosive weight - 4,922.64 lbs 

CHEMICAL COMPOUND 

Filler 19 ounces= 1.2 lbs 

Starter Mixture 1.s ounces= .09 lb 

FILLER= 1.2 lb x 3816 = 4,579.2 

COMPOUND 

Zinc oxide 

Hexachlorethane 

Aluminum 

PERCENTAGE 
OF PEP 

46.47% 

44.53% 

9 

STARTER MIXTURE= .09 x 3816 = 343.44 

Dry mix - 83.3% 

Binder 16.7% 

286.0855 

57.3545 

TOTAL PEP 
(% X TOTAL WT) 

2127.9542 

2039.1178 

412.1280 





(. 

Request for Open Burning Authorization 

COMPOUND 

Dry mix 

Silicon 

Potassium Nitrate 

Charcoal 

Aluminum 

Iron oxide Black 

Binder 

Nitrocellulose 

Acetone 

PERCENTAGE 
OF PEP 

26% 

3 5% 

4% 

13% 

22% 

6% 

94% 

TOTAL PEP 
( % X TOT.AL WT) 

74.3822 

100.1299 

11.4434 

37.1911 

62.9388 

3.4413 

53.9132 

3. Destruction will be accomplished by burning in demo grounds 
burning tray. Residue will be collected and properly contained. 

4. Burning operation can be completed in one week and may 
commence as soon as authorization is granted. 

s. POC is TOny Carcirieri, X-41262. 

2 Encls ~~ 
Chief, PP&C Division 

2 

i 
I 

: I · 
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SDS~E-HE (200-lc) 

MEMORANDUM THRU 

D/EH 

D/AO 

FORD/AO, PP&C Division 

SUBJECT: Demil SOP's . 

1. Reference: 

a. 40CFR Subpart X 

b. SOP #SE-0000-G-004, Demilitarization by Detonation 

c. SOP #DE-0000-H-005, Demilitarization by Burning 

1 2 SEP 1991 

d. Memorandum, SDSSE-HE, 30 Jul 91, subject: Open Burning Permit 
Operating Compliance 

2. The Open Detonation (OD) SOP (reference b) has been reviewed by this ~w ; since some comments also pertain to Open Burning (OB), changes for the 
J...,,_ (reference c) are also recommended. Comments are as shown below. 

3. For both OB and OD, change the SOP's as follows: 

a. Due to the amount of environmental requirements, include a "General 
:nvironmental Requirements" section similar to the General Safety Requirements 
;ection . List all environmental requirements as follows: 

_(l) Waste Disposal - Waste paints, thinners, pentachlorophenol 
PENTA) residues, oily rags, ash residue, and other hazardous materials, will 
ie disposed of as a hazardous waste I.AW SEAD-R 420-2, Hazardous Waste 
:anagement. 

(2) If any evidence of unexploded explosives material (lumps, 
~sidue, etc.) or unburned propellant are found, the Environmental Protection 
fficer, ext. 41-450, will be notified. 

(3) Pentachlorophenol (PENTA) treated pallets, ammunition boxes, or 
t: her wood will not be open burned or open detonated. 

(4) Except in emergency situations, OB/OD of HC, colored smoke, WP, 
? , and riot control agents is prohibited. Specific approval is required by 
-1C, DEC and EPA as appropriate for emergency situations. 





SOSS E-HE (200-lc) 
~ .CT: Demil SOP' s 

(5) Seneca's Subpart X of 40 CFR Part 264, Application for 
Miscellaneous Unit to Treat, Store, and Dispose of Hazardous Wastes, will be 
included as an Appendix to this SOP. All personnel involved with OB/OD will 
be familiar with the requirements and comply with the specifications in the 
application (and the permit itself when finalized). 

(6) All personnel involved with OB/OD operations will attend Seneca's­
annual hazardous wa~te training refresher course. 

(7) Other requirements, as specified in AMC-R 755-8, Demil of Class V 
material, should be listed here. 

b. Environmental requirements in the Specific Instructions may be deleted 
when they are included in the General Environmental Requirements Section, 
except for notifications of the Environmental Protection Officer. 

4. For Open Detonation, add the following to the General Environmental 
Requirements: 

a. OD of hazardous waste is prohibited except (as allowed by 40 CFR 
265.382) for the OD of waste eA,>losives. 

, - OD operations will be accomplished such that high-order detonations 
1~~hieved . -

c. D/AO will provide, by memorandum to DEH, a detailed chemical 
:omposit i on of all candidates for OD (received by DEH one month minimum) pri or 
:o demil -operation. 

d. D/AO will maintain a list of pre-approved OD materials (reference 
_(d)) as an appendix to this SOP. Approval by DEC only requires a reasonable 
1aiting period after providing chemical composition information. OD is exempt 
'rom air permit requirements, this information is a courtesy submittal. If 
:ir OD emissions are a concern, DEC will call and may delay demil in this 
:ase. 

For Open Burning, add the following to the General Environmental 
_equirements: 

a. D/AO will maintain a list of pre-approved OB materials (reference 
(d)) as an appendix to the SOP. 

b. Only items on the pre-approved list will be open burned. New 
t ems/munitions' approval will be requested by memorandum to DEH on a routine 
~on-urgent) basis. DEH will request approval by DEC, and provide D/AO with 
Jproval, when received. Urgent approvals will only be requested in emergency 
i cuations (reference l(d)). 

2 
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SDSSE-HE (200-lc) 
~ ·scT: Demil SOP'S 

c. D/AO will provide DEH with prior notification (to be received by DEH 
so as co provide DEC notification one (1) week prior to scheduled burn, ten 
(10) days total time will normally be sufficient). This notification will 
include the: 

(1) Exact quantity per day of PEP to be burned. 

(2) Date(s) of burns. 
~ 

(3) The number of burns per day if multiple burns can be accomplished 
safely. 

(4) The pre-approved PEP to be burned. 

d. OB operations should take place as stated in SEAD's notice to DEC. 
Only weather or other safety concerns should delay or change the scheduled 
burns. DEH will be notified when there is more than two (2) days variance 
from the request. 

e. An after action report will be provided to DEH whenever the General 
Environmental Requirements are not met, stating the cause/reasons and actions 
caken. 

OB operations will not be conducted on the ground, but only in the 

g. The cover will be placed on the tray after all operations when it is 
safe co do so (but at the end of ~very day) to prevent rainfall from entering 
the trough. 

h. Ash residues in the trough will be HEPA-vacuumed at the end of each 
iay, if the tray is sufficiently cooled. If the ash/tray is too hot to vacuum 
~t the end of the day, the cover will be placed on the tray, and the tray 
will be HEPA-vacuumed at the start of the next available day. 

i. Ash residues will be containerized as a hazardous waste. The 
~azardous waste label ~ll state "Hazardous Waste Solid, N.O.S.", NA9189, Test 
1equired (type of PEP). DOT approved containers smaller than 55 gallon drums 
~ay be used. DEH will test the residues IAW SEAD-R 420-2. 

) . DAO will cordinace with.DER for evaluation of quan~i~y limit of PEP in the 
: ray. 

POC is the Environmental Protection Officer, Randall Battaglia, at ext. 
-1-450. 

STEPHEN • ABSOLOM 
Chief, Engineering/Envirom::iental 

Management Division 

3 





SDSSE-CP (200-la) 11 Jan 91 

MEMORANDUM FOR Environmental Protection Officer 

SUBJECT: Initiating Explosive 

1. In order to enhance ignition of combustible bed during the 
burning of HC smoke grenades, propellant increment bags are 
required. 

2. The following information is provided as requested: 

Nomenclature - Bag 
Quantity 
Explosive weight 

per unit 
Total explosive 

weight 

CHEMICAL COMPOSITION 

COMPOUND 

Nitrocellulose 
Nitroglycerin 
Ethyl Centralite 
Barium Nitrate 
Graphite 

loading assembly, MS propellant 
100 

.0076 lb 

.76 lb 

PERCENTAGE TOTAL PEP 
OF PEP (% X Total 

81 . 95 .6228 
15 .1140 

.6 .0046 
2.15 .0163 

.3 .0023 

3. POC is the- undersigned, SDSSE-CP, X-41262/441. 

a41~, ~ ~a-~) i 
TONY CllCIRIERI 
Industrial Specialist 
PP&C,- D/AO 

Wt) 
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SDSSE-CP (200-la) 30 Aug 90 

MEMORANDUM FOR Environmental Protection Officer 

SUBJECT: Request for Open Detonation Authorization 

1. Request for assistance from Directorate of Special Weapons 
(encl) includes a number of items containing conventional 
explosives which require demilitarization. 

2. The following information is provided for .submittal to state 
environmental authorities: 

CHEMICAL COMPOUND 

Black Powder - 15 lbs 

COMPOUND 

Potassium Nitrate 
sulfur 
Charcoal 

PETN - 45 lbs 

PERCENTAGE 
OF PEP 

74.0 
10-4 
15-6 

PERCENTAGE 
COMPOUND OF PEP 

Pentaerythritetetranitrate (PETN) 100 

Comp B Grade A - 160 lbs 

COMPOUND 

Cyclotrimethylenetrinitramine (RDX) 
Nitric Acid 
Trinitrotoluene (TNT) 
Desensitizer wax 

Initiating Explosives 

Charge, oemo Block,, C-4-

PERCENTAGE 
OF PEP 

59-47 
.03· 

39.5 
1.0 

Explosive Weight per unit 1.25 lbs 
Quantity - 50 
Demo Block, C-4 - 62.S lbs 

TOTAL PEP 
( % X TOTAL WT) 

11.1 
1.56 
2.34 

TOTAL PEP 
(% X TOTAL WT) 

45 

TOTAL PEP 
( % X TOTAL WT) 

95.152 
.048 

63.2 
1-6 





SDSSE-CP 
SUBJECT: Request for Open. Detonation Authorization 

COMPOUND 

Cyclotrimethylenetrinitramine (RDX) 
Polyisobutylene 
Motor Oil 
Di (2 Ethylhexyl) Sebacate 

Cord, Detonating 
Explosive Weight per foot - .007 lb 
Quantity - 300 ft 
Det cord .007 x 300 ft= 2.1 lbs 

PERCENTAGE 
OF PEP 

91.0 
2.1 
1.6 
5.3 

PERCENTAGE 
COMPOUND OF PEP 

Pentaerythritetetranitrate (PETN) 100 

TOTAL PEP 
( % X TOTAL WT) 

56.875 
1.3125 
1.0 
3.3125 

TOTAL PEP 
(% X TOTAL WT) 

3. Destruction will be accomplished by detonation under a 
minimum of 8 feet of earth cover. Scrap/residual metal will be 
collected and contained. 

4. Destruction period will be one week. 

5. POC is TOny Carcirieri, X-41262. 

Encl CA~ ORD::-------
Director munition Operations 
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SDSSE-NO (755) 

SUBJECT: Request for Assistance 

MEMORANDUM THRU 

Director of Special Yeapons 

FOR 

Director of Engineering and Housing 
Direction of Ammtmition Operations 

7 August 1990 

1. Request permission to destroy the following items by demolition. 

a. 260 each locking devices, iner~ metal parts 3000 lbs. 

b. 45 each gas pressure gene~ators, 353 lbs aluminum and 15 lbs black 
powder. 

c. 89 each explosive generators, 805 lbs metal, and 20 lbs PETN. 

d. Deton Cord 3600 ft, PETN 25 lbs. 

e . 137 each adaption kits, 6,850 lbs inert aluminum parts. 

f. 100 each radar fuzes, 10,000 lbs inert metal parts. 

g. 48 each inert aluminum training items, 25,200 lbs. 

h. 288 each fire plugs, inert metal parts 822 lbs. 

i. Spotting rounds 1440 lbs metal parts, and 160 lbs Comp B Grade A. 

2. POC this activity is Ray Forde, ext 30320. 

@---•----
~.wl~..., a. MAINE 
Chief, PP&C Division 
Director of Special Yeapons 





SDSSE-CP (200-la) 14 Mar 90 

MEMORANDUM THRU Direc,6~n it ion Operations 
~ ~ . 

FOR Env irorunen tal Off ic~ ~;t..11 'l f!-{V- ,~\ 0 ~/7 
SUBJECT: Request for Open Burning Authorization 

1. Special inspection of 5 inch, 38 caliber propellant charges 
has yielded a quantity of unserviceable rounds which require 
disposal. 

2. The following information is provided for submittal to state 
environmental authorities: 

Quantity 
Explosive Weight per unit 
Total Explosive Weight 

4 
15.285 lbs 
61.14 lbs 

CHEMICAL COMPOSITION 

COMPOUND PERCENTAGE OF PEP 

Nitrocellulose 99% 
Diphenylarninal 1% 

Potassium Sulfate 

TOTAL PEP 
(% X TOTAL WT) 

60.5286 
.6114 

3. Destruction will be accomplished by burning in demo grounds 
burning tray. Residue will be collected and properly contained. 

4. Request additional authorization to burn propellant charges 
with black powder scrap, reference memorandum, SDSSE-CP, dated 28 
Feb 90, SAB (encl). Burning operation can be completed in one 
day and may commence as soon as authorization ii granted. 

5. POC is Tony Carcirieri, SDSSE-CP, X-41262/441. 

Encl D~~ 
Chief, PP&C Division 





1( 
.-

. I /,.. -·fl I<....:...-
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Carcirieri/bk/41262 

SDSSE-CP (200-lu) 28 Feb ~cr 

l1EHORAUDUH THRU oirecto~~perations 

FOR Environmental Protection Officer 

SUBJECT: Request for Open Burning Authorization 

1. Maintenance operation has generated a quantity of black 
powder expelling charges. The deteriorated nature of this scrap 
black powder neces~itates imrnediate"disposal. 

2. The following information is provided for submittal to state 
environmental authorities: 

Quantity 2 ,-56 0 
Explosive weight .21 lb 

per unit 
Total explosive 539.3 lbs 

weight 

CHEMIC~ COMPOSITION 

COHPOU?m ;?ERCENTAGE OF PEP TOTAL PEP .. . . (% X Total ~'lt) 

Potassium Nitrate 74.'3% - .. 399.l 
Sulfur lG.4%· 56.l 
Charcoal 15.6% 84 .1. 

3. oistruction will be acc6mpli~hed by burning in demo grounds 
burning tray. Residue will be collected and properly contained. 

\ 4. Durning operation can be completed in one day and mny 
commence as soon as authorization is granted. 

\ 
\ ·. 

S. POC is Tony Carcirieri, SDSSE-CPi X-41252.441. . .. 
I;•• 

[{)-~::-' .· • .. 
DON K. JONES 

. i 
I 

Chief, PP&C Division 

·' 
•.·•·· 
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SDSSE-C (200-la) 

MEMORANDUM FOR Environmental Coordinator 

SUBJECT: Request for Open Burning Authorization 

21 Jun 91 

1. A quantity of 14,598 expended cartridge cases require 
flashing (exposure to high intensity heat) in order to 
decontaminate possible explosive residue IAW para 3-6d(l) (a) of 
AMC-R 755-8. Cartridge cases were generated during weapons 
firing at various posts, camps and stations and possess no 
significant, visible amounts of propellant or primer mixture. 

2. Two cartridge case NSN's requiring decontamination along with 
related information are provided for submittal to state 
environmental authorities: 

a. NSN - 1315-00-837~3232 

Nomenclature - Case,· Cartridge 105mm 

Quantity - 5,089 

b. NSN - 1315-01-056-3057 

Nomenclature - Case, Cartridge 75mm 

Quantity - 9,509 

3. Decontamination will be ·accomplished by open burning at demil 
grounds burning tray. Decontaminated cartridge cases will be 
transferred to Defense Reutilization Marketing Office. All 
residual matter generated during open burning will be collected 
and contained • 

4. Decontamination will be accomplished over a one month period • . 

5. POC is Tony Carcirieri, X-41262/441. 

C~. FO 
Director of munition Operations 





!ft/ C 
ILdMr. Carcirieri/bk/41262 

SDSSE-CP (200-la) 30 Aug 90 

MEMORANDUM FOR Environmental Protection Officer 

SUBJECT: Request for Open Detonation Authorization 

1. Request for assistance from Directorate of Special Weapons 
(encl) includes a number of items containing conventional 
explosives which require demilitarization. 

2. The following information is provided for submittal to state 
environmental authorities: 

CHEMICAL COMPOUND 

Black Powder - 15 lbs 

COMPOUND 

Potassium Nitrate 
Sulfur 
Charcoal 

PETN - 45 lbs 

PERCENTAGE 
OF PEP 

74.0 
10.4 
15.6 

PERCENTAGE 
COHPOUND OF PEP 

Pentaerythritetetrani tr ate (PE'nt) 100 

Comp B Grade A - l6g 1bs 

COMPOU?TD 
. 

. PERCENTAGE 
OF PEP 

Cyclotrimethylenetrinitramine (RDX) 
Nitric Acid ·- · 
Trinitrotoluene (TNT) 
oesensitizer wax 

Initiating· Explosives 
I . 

Charge, oemo Block, C-4 
Explosive Weight per unit - 1.25 lbs 
Quantity - 50 
Demo Block, C-4 - 62.S lbs 

TOTAL PEP 
(% X TOTAL W~) 

11.1 
1.56 
2.34 

TOTAL PEP 
( % X TOTAL WT) 

45 

TOTAL PEP 
(% X TOTAL WT) 

95.152 
.048 

63.2 
1.6 
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SDSSE-CP 
SUBJECT: Request for Open Detonation Authorization 

COMPOUND 

Cyclotrimethylenetrinitramine (ROX) 
Polyisobutylene 
Motor Oil 
Di (2 Ethylhexyl) Sebacate 

Cord, Detonating 
Explosive Weight per foot - .007 lb 
Quantity - 300 ft 
oet cord .007 x 300 ft= 2.1 lbs 

PERCENTAGE 
OF PEP 

91.0 
2.1 
1.6 
5.3 

PERCENTAGE 
COMPOUND OF PEP 

Pentaerythritetetranitrate (PETN) 100 

TOTAL PEP 
( % X TOTAL WT) 

56.875 
1.3125 
l. 0 
3.3125 

TOTAL PEP 
(% X TOTAL WT) 

2.1 

3. Destruction will be accomplished by detonation under a 
minimum of 8 feet of ear.th cover. scrap/residual metal will be 
collected and contained. 

4. 

s. 

Encl 

Destruction period· will be one week. 

POC is Tony Carcirieri, x-41262. 

c~ a 
Director munition Operations 

2 
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SDSSE-NO (75S) 7 August 1990 

SUBJECT: Request for Assistance 

MEMORANDUM nlR.U 

Director of Special Yeapons 

FOR 

Director of Engineering and Housing 
Direction of Ammunition Operations 

l. Request permission to destroy the following i~ems by· demolition. 

a. 260 each locking devices, inert metal parts 3000 lbs. 

b. 45 each gas pressure generators, 353 lbs aluminum and 15 lbs black 
powder. 

c. 89 each explosive generators, 805 lbs metal, and 20 lbs PETN. 

d. Deton Cord 3600 ft, PETN 25 lbs. 

e. 137 each adaption kits, 6,850 lbs inert aluminum parts. 

f. 100 each radar fuzes, 10,000 lbs inert metal parts. 

g. 48 each inert aluminum training items, 25,200 lbs. 

h. 288 each fire plugs-, inert metal parts 822 lbs. 

i. Spotting rounds 1440 lbs metal parts, ~d 160 lbs Comp B Grade A. 

z. POC this activity is Ray Forde, ext 30320. 

~M.IMM.IU a. MAINE 
Chief, PP&C Division 
Director of Special ~eap011s 

-
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION II 
. 28 FEDERAL. PI..AZA 

N~ VOAI<, Nl!W '\'OAK 10279 

.... ~ 
MAR 1 9 1992 ~ <: .. ~" .......... . ,; .,_. 

Mr. Randall w. Battagli(;M 
Chmnical Engineer 
Environmental Coordinator 
senaca Army Depot 
Romulus, New York 14541-5001 

Re: Senaca Arnly Depot, EPA I.D. No.: NY0213820830 
RCRA Subpart X NOD Meeting, January 23, 1992 

Dear Mr. Battaglia: 

The purpose ot this letter is to review the major issues and 
concerns raised in the Resource Conservation and Recovery Act 
(RCRA) Subpart X notice of _de~iciency (NOD) meeting held on 
Thursday, January 23, 1992, at the o.s. Enviromnental Protection 
Agency (EPA) Region II of~ices, in New York City. These ara 
listed and discussed below: 

Deadline Extension 

An extension of the deadline for submission of NOD responses was 
requested. An extension of 30 calendar days. from the date of 
this letter is granted. 

Air Modeling 

The air fflodeling programs tor gaseous emissions at open 
burning/open detonation (OB/00) operations acceptable to EPA are 
the IMPUFF or ISC models. The ISC model is the preferred one for 
calculating tha disparsion ot particulate emissions. 

closure 
Subpart X units such as OB/OD areas should follow the interim 
status olosure procedures. The closure plan must include a 
procedure to determine whether or not the unit is decontaminated. 

6t:so ?61tvco 
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If tha unit is found to be contaminated, then the unit would have 
to be clean closed, e.g., removal of all contamination, or c1osed 
as a 1andfill, and a post-closure permit would be required. As a 
result, a post-closure application would be required ~s a part ot 
the closure procedure. Clean closure involves removal of the 
contaminated material and decontamination to health based risk 
levels. This is followed by three yearsr. of groundwater 
monitoring. 

Groundwater Monitoring 
Groundwater monitoring for metals should include both filtered 
and unfiltered samples. Enclosed are the groundwater monitoring 
recommendations of SW-846 to further assist you in developing an 
acceptable groundwater monitoring plan. The open burning (OB) 
area is required to have groundwater monitoring as stipulated in 
40 CFR 264.602. 

It is hoped that the above intormaticn will be helpful. in 
assisting you to prepare the responses to the RCRA Subpart X NOD. 
Any further questions or comments regarding this matter, may now 
be referred to Mr. John N. Brogard, P.E., o~ my staff, at 
(212) 264-7461. . 

Sincerely yours, 

ct~· fvtAµ~ 
Andrew B~na, P. E. 
Chief, Hazardous Waste Facilities Branch 

Enclosures 

cc: N.G. Kaul, NYSOEC w/o encls. 
Bert o•connell, A.T. Kearney w/o encls. 

691:'t 698 L09A 6-r:so 66/tVCO 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

APPENDIX7 

Document: SUBPART X 
Submittal: Draft 

DESCRIPTION OF SOLID WAS1EMANAGEMENTUNITS 

April 17, 1992. 
Revision: B 

Page: 7-1 
V:\Envir\ScnccalSubpartX April 16, 1992 





Seneca Army Depot, Romulus, New York 
RCRA Pan B Permit Application 

APPENDIX 8 

Document: SUBPART X 
Submittal: Draft 

RESPONSE TO COMMENTS 

April 17, 1992 
Revision: B 

Page 8-1 
V:\Envir\SenecalSubpanX April 20, 1992 
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Seneca Army Depot, Romulus, New York 
RCRA Part B Permit Application 

RFSPONSE TO COMMENTS 
RCRA PART B PERMIT APPLICATION, 

OPEN BURNING/OPEN DETONATION FACILITY 
SENECA ARMY DEPOT 

Romulus, New York 
EPA I.D.No. NY0213820830 

B. FACILITYDESCRIPTION 

B-2 Topo,:raphic Map 

B-2a General Requirements: 270.14(b) (19) 

Document: Subpart X 
Submittal: Draft 

Comment #1 Correct the wind rose reference on page B-6. The wind rose is located in Appendix 
VII, Figure D.8.4.2-1,not in Section E in Appendix E-1 as. indicated on page B-6. 

Response # 1 Resolved. The wind rose is located in Section D as Figure· D-19. 

Comment #2 The application states that wells are shown on Figures B-2 and B-3. These Figures 
show no wells. The lpcations of all wells at SEAD must be shown in the 
application. Because a potential exists for contamination of the surface water in 
Reeder Creek, the application should also show private water supply wells off the 
depot in the vicinity of the Creek, as well as the location of private water supply 
wells along the western boundary of the reservation adjacent to the OB/OD area. 

Response #2 Resolved. A new figure B-5 which is located in Appendix 1 has been added which 
shows the location of water supply wells. 

Comment #3 The application must provide a detailed picture of the surface drainage at the 
OB/OD site. Figure B-2 is not adequate. Provide a topographic map with a 
contour interval of 2 feet and a scale of 1" = 50' covering the area of the OB/OD 
sites and the area within a radius of 1000 feet of the sites. 

Response #3 Resolved. A new figure, B-2, has been included which is located in Section B. 

- Gomment-· #4- -- Provide a-detailed description of the flow characteristics of Reeder Creek. Provide 
measurements or estimates of discharge and how this varies over short periods, such 
as during storms, and how the discharge varies over the year. 

Response #4 Resolved. A description of Reeder Creek is located in Section B-2m(3). No seasonal 
variation flow or storm flow estimates have been included. 

April 17, 1992 Page 8-2 
Revision: B v:\cnvir\scncca\SubpartX 



Seneca Anny Depot, Romulus, New York 
RCRA Part B Permit Application 

Comment #5 Provide a history of flooding for Reeder Creek. 

Document: Subpart X 
Submittal: Draft 

Response #5 Resolved. A history/ / local flooding is included as Section B-2m(4). 

B-3 Location Information: 270.14(b) (11) 

B-3b Floodplain Standard; 270.14(b) (11) (iii), 264.lS(b) 

Comment #6 Provide a Federal Insurance Administration Map or. equivalent maps and 
calculations which clearly show whether or not the facility is located within the 100-
year floodplain. The application's reference to a "Flood Hazard Boundary" map 
(page B-9) is not adequate. This map must be provided along with the application 
document. •· 

Response #6 ·Resolved. The Federal Emergency: Management Administration (FEMA) JOO-year 
floodplain boundaries have been: added to the· SEAD area map· (Figure B-3). FEMA 
calculations will not be obtained. A description of flooding history has been included 
in ·Section· B:2m(4). · 

April 17, 1992 
Revision: B 

Page 8-3' 
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Seneca Anny Depot. Romulus, New York 
RCRA Pan B Permit Application 

Document: Subpan X 
Submittal: Draft 

C. WASTE CHARACTERISfICS 

C-1 Chemical and Physical Analyses: 270.14(b)(2), 264.13(a) 

Comment #7 Provide a description of the waste ash generated at the OB/OD facility. This 
description must include information of hazard characteristics and the basis for 
hazard designation. Also provide a laboratory report detailing the chemical and 
physical analyses of representative samples of the ash material. The application 
describes procedures for testing waste ash but does not provide representative data. 
This information must be provided in order to fully assess the environmental risks. 

Response #7 Resolved. No chemical or physical analysis of the waste ash generated from the 
OB/OD facility is available. The quantities of ash generated to date have been very 
small The ash generated has been deemed non reactive, drummed and stored and 
managed in accordance with existing procedure for Hazardous Waste. Final 
disposition of the ash will be made when sufficient quanities have been generated to 
make off-site disposal in accordance with all applicable regulations, practical See 
also Section C-2. 

C-lg Waste in Miscellaneous Treatment Units: 270.23(d) 

Comment #8. For each treatment unit, provide a report demonstrating the effectiveness of 
treatment based on laboratory, bench scale, pilot scale, or field data. While Section 
C-1 g of the permit application provides and adequate description of the methods 
used to characterize wastes before they are treated in the OB/OD units, it does not 
provide a demonstration of the effectiveness of such treatment. If the information 
in Appendix V is intended to satisfy this criteria, provide a demonstration that the 
waste sampled in this test is representative of the waste generated at the SEAD 
OB/OD facility. 

Response #8 Resolved. Hazardous materials are bieng treated at SEAD to remove the hazardous 
characteristic of reactivity. After- open burning or open detonation, ash/residue is 
collected, as discussed in Section C, and a detennination is made if the materials are 
still reactive, they receive additional treatment. If the materials are still reactive. If 
the materials are not reactive a further detennination is made in regards to its toxicity 
(TCLP testing). 

April 17, 1992 
Revision: B 

Experience at SEAD has demonstrated that OD and OB treatment of reactive 
materials is highly successful 

In addition, the Anny has on-going program which is attempting to develop testing 
procedures which could be used in the future to detennine treatment effectivenenss 
(See U.S. Anny, "Consolidated report on the test program for the identification and 

Page 8-4 
v:\cnvi~ccalSubpartX 



Seneca Army Depot, Romulus, New York 
RCRA Pan B Permit Application 

Documenc Subpart X 
Submittal: Draft 

characterization of products and resid1:1,es from the Open Burning/Open Detonation 
of munitions", U.S. Anny Arrangement Munitions Chemical Command, Rock Island, 
IL (1987). 

C-2 

The results from this program will be given to the EPA when they become available. 
See Section D-BC also. 

Waste Analysis Plan: 270.14(b)(3), 264.13(b) and (c), 268.7 

Comment #9 Nitroglycerin was misclassified as D003 in Table C-3. According to 40 CFR 261.33 
nitroglycerin is classified as P081. Provide the necessary changes to Table C-3 and 
the Part A Permit application. 

Response #9 Not applicable. Per conversations with the EPA, materials which are treated by open 
burning or open detonation are considered hazardous materials only because of their 
characteristic reactivity. 

C-2a Parameters and Rationale: 264.13(b)(l) 

Comment #10 Update the EP Toxicity parameters listed in Table C-7. Include all of the 
parameters listed in the revised listing published in the Federal Register on March 
29, 1990 as the final rule for the identification and listing of hazardous waste. 

Response # 10 Resolved. Ash and residue will be tested for the character,stics of reactivity and 
toxicity in accordance with methods described in Section C-2b. 

C-2b Test Methods: 264.13(b)(2) 

Comment #11 Include the test methods used to analyze each additional parameter to be listed in 
Table C-7 in response to comment C-2a. 

Response # 11 Not. applicable. See comment/response # 10. 

C-2f Additional Requirements for Ignitable, Reactive or Incompatible Wastes; 
264.13(b)(6), 264.17 

__ ____ Comment=#l2 _ ModLfy the SOPs to address_ the handling, _accumulation, and ultimate disposal of - - - - - --­
the ash/residue referenced on page C-35. 

April 17, 1992 
Revision: B 

Page 8-S 
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Seneca Anny Depot, Romulus, New York 
RCRA Part B Permit Application 

Response #12 Resolved. SOPs are included in Appendix 4. 

Document: Subpan X 
Submittal: Draft 

C-3 Waste Analysis Requirements Pertaining to Land Disposal Restrictions: 
270.14(b)(3), 264.13, 268. 7, 268.8, 268.30, 268.31, 268.32, 268.33, 268.34, 268.41, 
268.42, 268.43, 268.50, Part 268 Appendix I 

C-3a Waste Characterization: 264.13(a)(l), 268.7 

Comment #13 Provide an analysis of the ash residue stored on site to determine whether it meets 
treatment standards under 40 CFR 268 for disposal. The regulations require that 
the facility provide a detailed analysis to be used to correctly treat, store or dispose 
of each waste type. If the waste material does not meet treatment standards, 
specify that a certification to the receiving facility is provided with each waste type 
as required by 40 CFR 268. 7(a). 

Response # 13- Resolved. See Comment Response #7. 

C-3a(2) Waste Characteristics: California List Wastes: 
264.13(a), 268. 7(a), 268.32, RCRA Section. 3004(d), 
52 FR 25767-25768 

Comment #14- Provide- information· on the ash waste material. to be land disposed which will 
determine its status as a California list waste. Non-liquid hazardous wastes 
containing HOCs in total concentrations greater than or equal to 1,000 mg/kg are 
California list wastes and are prohibited from land disposal. If the waste material 
is classified as a California list waste and is land disposed, provide the necessary 
information which would allow the waste material to be land disposed. Prohibitions 
do not apply if any one of the following conditions exists: 

• An exemption has been granted pursuant to 268.6; 

• A case-by-case extension has been granted pursuant to 268.5; and 

• The wastes meet the applicable standards in 268.42, where treatment 
standards are not specified, the wastes are in compliance with the applicable 
prohibitions in 268.32 or RCRA Section 3004(d). 

Response # 14 Resolved. The· ash/residue generated is not a California list waste. The waste 
generated will be tested for the characteristics of reactivity and toxicity as described in 
Section C-2. 

C-3a(b) Wastes Characteristics: Soft Hammer Wastes: 268.33(0, 268.34(h) 
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Comment #15 If ash residues are classified as a restricted waste, provide information to be 
included in the Permit application that specifies the treatment technology to be 
used. Effective August 8, 1990, soft hammer wastes are regulated under 40 CFR 
268.35 as the Third Third wastes. 

Response # 15 Resolved. The ash/residue generated is not a listed waste. The waste generated will 
be tested for the characteristics of reactivity and toxicity as described in Section C-2 

C-3b Notification and Certification Requirements: 268.7 

Comment #16 In the event the treatment residues are classified as restricted waste, provide a 
detailed outline of the procedures for preparing the necessary notifications and the 
type of notifications. Regulations require that treatment facilities which generate 
treatment residues must prepare applicable notifications and certifications to the 
receiving facility. The waste analysis plan must present procedures for preparing 
and/or maintaining applicable notifications and certifications for all wastes which are 
regulated for land disposal. 

Response #16 Resolved. Included· in Section C is Table C-2, SEAD Regulations No. 420-2, 
"Hazardous Waste Management", and a typical Hazardous Waste Manifest. 

C-3b(3) Notification and Certification for Soft Hammer Wastes Not Subject to California 
List Prohibitions: 268.7(b)(7) 

Comment #17 In the event the treatment residues are classified as restricted waste but are not 
subject to California list prohibitions, provide an example of the notice that will be 
sent to all subsequent treatment, storage, or disposal facilities describing the 
applicable prohibitions in 268.33(t). The notice must be submitted with each 
shipment of waste and must include the information listed in 268.7(b)(7)(i) through 
(iv). 

Response # 17 Resolved. See Response # 16. 

C-3b(4) Additional Notification and Certification Requirements for Treatment Facilities: 
268.7(b) (4), (5), and (8) • 

... . C<>Inment #18~ In the event that treatm~LJ~ idu~ are classi_fied as restricted waste, provide an 
example of the notice that will be submitted to each land disposal facility with each 
shipment of restricted waste or treatment residue of a restricted waste. The notice 
must include the information listed in 268.7(b) (4) (i) through (iv). 
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Provide an example of the certification to be submitted to each land disposal facility 
with each shipment of a restricted waste or treatment residue of a restricted waste. 
The certification must state that the waste or treatment residue has been treated 
to comply with the applicable treatment standards and prohibition levels. 

Response #18 Resolved. See Response #16. 

C-3b(4)(a) Wastes with Treatment Standards Expressed as Concentrations: 268.7(b)(S)(i) 

Comment #19 In the· event that treatment residues are classified as restricted waste, provide an 
example of the certification to be submitted to each land disposal facility in 
accordance with· 268.7(b)(5)(i) for wastes with treatment standards expressed as 
concentrations in the waste extract or in the waste (268.41 and 268.43). 

Response #19 Resolved. See Response #16. 

C-3b(4)(b) Wastes with Treatment Standards Expressed as Technoloeies: 268.7(b)(S)(ii) 

Comment #201 In the· event that ;.ri::atment residues are classified as restricted waste, provide an 
example of the certification to be submitted to each land disposal facility in 
accordance with 268. 7 (b )(ii) for wastes with treatment standards expressed as 
technologies (268.42). · 

( Response #20 Resolved. See Response # 16. 

C-3b(4)(c) 

Comment #21 

Response #21 

California List Wastes not Subject to Treatment Standards: 268.7(b)(S)(i) 

In the event that treatment residues are classified as California list wastes which are 
not subject to treatment standards, provide an example of the certification to be 
submitted to each land disposal facility in accordance with 268. 7(b )(S)(i). 

Not applicable. The waste generated is not a listed waste. 

--- - -- - ----------···----- -
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Comment #22 Provide a detailed description of the open burning area. open detonation area, and 
the area surrounding the burning trays. The application describes the burning trays 
in some detail but fails to adequately address the area in which they are located. 
The descriptions must include the dimensions of each unit, information on any 
design features, such as containment des~ription, and description of the open 
burning area surface material. In addition, the permit application must describe the 
procedure for handling accumulated rainwater in any of the devices or secondary 
containment structures if such structures exist. 

Response #22 Resolved. Section D has been revised accordingly. See Section D-1. 

Comment #23 Provide a more detailed drawing of the open burning area. open detonation area, 
and the area surrounding the burning trays. While Figures B-2 and B-3 do indicate 
the location of each unit within the facility, they do not provide an adequate 
description of the individual units. More detailed drawings must indicate the 
dimensions of each unit, include smaller contour intervals (2 feet" is adequate), and 
indicate the location of the tree line and any unusual surface features (such as 
protective dirt mounds and protective bunkers). 

Response #23 Resolved. Section D has been revised to include a more comprehensive description 
of the facility. Figure B-3 includes one foot contours. 

D-8b Waste Characteristics: 264.601(a)(l), 264.601(b)(l), 264.601(c)(l) 

Conunent #24 Provide information on the volume of ash/residue generated at the OB/OD 
facilities. Also provide information on the physical and chemical characteristics of 
the ash/residue (see comment C-1) in order to determine: (1) the toxicity of the 
waste; (2) the ability of the waste to be contained, immobilized, degraded or 
attenuated or to migrate in various soils and materials; and (3) the probability of 
reactions taking place among wastes or between wastes and liners or other 
containment structures. 

Response #24 Resolved. See comment Response #7. 
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Comment #25 For each treatment unit, provide a report demonstrating the effectiveness of the 
treatment based on laboratory, bench scale, pilot scale, or field data. If the 
information in Appendix V is intended to satisfy this criteria, provide a 
demonstration that the waste sampled in this test is representative of the waste 
generated at the SEAD OB/OD facility. 

Response #25 Resolved. Refer to EPA Comment Response #8. 

D-8d Environmental Performance Standards for Miscellaneous Units 264.601(a), 
270.23(b) and (c) 

D-8d(l) Protection of Groundwater and Subsurface Environment. 264.601(a), 270.23(b) 
and (c). 

D-8d(l)(a) Environmental Assessment. 264.601(a); 270.23(b) and (c). 

Comment #26 Section E contains a diagram, Figure E-1 , which shows a general approach to the 
groundwater evaluation process. It is not clear why this figure is included in this 
section. Provide a detailed explanation of how this process applies to the SEAD 
or otherwise explain how this figure relates to this permit application. 

~ Response #26 Resolved. This figure will be removed. 

Comment #27 With regard to Environmental Performance Standards, this section states that 
existing documentation conducted by the US Army Environmental Hygiene Agency 
(USAEHA) concludes that a detailed assessment will not be required. Provide, in 
this permit application, a thorough discussion of the reasons and justification for 
this conclusion. 

Response #27 Resolved. Environmental Assessment and Performance Standards are presented in 
Sections D-8d(l) through (4). 

Comment #28 In Section E-l(a) provide an East/West geologic cross section through the OB/OD 
site extending from the Lake to the Western boundary of the facility. Provide a 
map showing the surficial geology and soils at and in the vicinity of the OB/OD site~ 
Show the· thickness of the glacial. deposits on this map. 

Response #28 Resolved. A cross section is shown on Figure D-3 and D-4. 
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Comment #29 In Section E-l(d) show the location of the seven groundwater monitoring wells and 
provide details on age and construction, including depth and screened intervals. 
Explain the purpose of the wells. Describe the sampling program, including the 
analyses performed and the reasons for selection of analyses. Discuss the relation 
between monitoring parameters and waste constituents treated at the site as well 
as constituents generated and released by OB/OD. 

Response #29 Resolved. Well locations are shown on Plate 1. A description of the site conditions, 
the results of previous investigations, and chemical constituent migrations are included 
in Section D-8d(l)(a). 

Comment #30 Provide a map of water table contours. 

Response #30 Resolved. Figure D-9 includes groundwater contours. 

Comment #31 To assess the potential for release to groundwater, provide information on waste 
characteristics in Section E-2 or provide a reference to where the information can· 
be found. 

Response #31. Resolved. See· Response #7. 

D-8d(l)(b) Performance Standards: 264.601, 270.23(b). 

Comment #32 Based on the assessments, performance standards must be developed and 
maintained, unless the facility can demonstrate that they are not applicable. These 
must include: (1) design and operating requirements; (2) detection and monitoring· 
requirements of 264.602; and (3) requirements for responses to releases of 
hazardous waste or hazardous constituents from the unit. 

Response #32 Resolved. Refer to Section D-8d(l)(g). 

D-8d(2) Protection of Surface Water, Wetlands, and Soil Surface: 264.601(b), 270.23(b), 
and (c). 

D-8d(2)(a) Environmental Assessment: 264.601(a), 270.23(b) and (c). 

--~~C.omment~#33 • ,Section .. E- l(b )~refers-to.-buming- pads~and -demol ition ranges. Show the locations · 
of, and identify, all burning pads. and demolition ranges at the facility on a 
topogi:aphic map. 

Response #33 Resolved. Locations are shown on Figures B-2 and Plate 1. 
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Comment #34 In Section E-l(c), provide a soil map of the facility. Show where the soil samples 
mentioned in this section were taken and the methods used to sample. Describe 
the methods used for the lab and field permeability measurements. 

Response #34 Resolved. Soil maps are included as Figures D-5 and D-6. 

Comment #35 Section E-l(e) describes Reeder Creek, which is a significant surface water feature 
adjacent to the OB/OD sites. Any contamination reaching the creek, either by a 
direct release or carried to the creek by surface run-off, can migrate the length of 
the creek and into the Lake. The application must provide a detailed description 
of Reeder Creek, particularly its flow characteristics. This should include average 
and extreme discharge and estimates of return periods, as well as a detailed 
description of stream morphology, vegetation, and sediments. Include also a 
discussion of the relation between the stream and local shallow subsurface water. 

Response #35 Resolved. See Comment Response #4 .. 

Comment #36· Provide a separate map showing the drainage area for Reeder Creek to the point 
where it enters the Lake. 

Response #36 Resolved. See Figure D-18. 

Comment #37 To assess the potential for release to surface water and soils, provide information 
on waste characteristics in Section E-2 or provide a reference to where the 
information can be found. 

Response #37 Resolved. See Comment Response #7 

Comment #38 In Section E-3(a) show the soil sampling locations on a map and provide a brief 
discussion of the sampling methodology, selection of parameters for analysis, and 
the origin of PEP and heavy metals at the site. 

Response #38 Resolved. Sampling locations shown in Figures D-11, 12 and 13. In addition, the 
0 B and OD grounds are currently undergoing RCRA Co"ective Action and CERCLA 
Investigations (OB). Reports willbe issued to the EPA which will discuss these issues. 

Comment #39 The application claims that certain OB/OD units are exempt from groundwater 
monitoring requirements (page E-6). State the source of the authority for this 
exemption, identify which State and Federal authorities concur with this exemption, 
and exactly how this exemption applies to OB/OD at SEAD. 
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Response #39 Resolved. A groundwater monitoring program will be established for the OD Grounds 
as described in Section E. The OB grounds are exempt per the requirements specified 
under 40 CFR 264.90(b)(2) as described in Section E-1. 

Comment #40 In Section E-3(c), provide a complete description of the surface water sampling 
program, including number of samples, sampling methods, parameters selected for 
analysis, reasons for selecting parameters, analytical methods used, QA/QC 
procedures and results. 

Response #40 Resolved. The referenced AEHA report has not been obtained and references to the 
surf ace water sampling program have been removed from the application. 

D-8d(2)(b) Performance Standards: 264.601 

Comment #41 Based on the results of environmental assessments, performance standards must be 
developed and maintained. These must include: (1) design and operating 
requirements (structures that should be considered include liners, dikes, diversion 
ditches, and cut-off walls); (2) detection and monitoring requirements of 264.602; 
and (3) requirements for responses to release of hazardous waste or hazardous 
constituents from the unit. 

Response #41 Resolved. Refer to Section D-8d(2)(f). 

D-8d(3) Protection of the Atmosphere: 264.601(c), 270.23(b) and (c). 

D-8d(3)(a) Environmental Assessment: 264.601(c), 270.23(b), and (c). 

D-8d(3)(a)(l) Waste Characteristics and Volume, Including Potential for Emission and 
Dispersal of Gases, Aerosols, and Particulates 

Comment #42 Identify whether there is a potential for the emission and dispersion of gases, 
aerosols, and particles for the waste before the burning of the waste. 

Response #42 Resolved. See Section D-8d(3)(b). 

D-8d(3)(a)(4) Atmospheric, Meteorological, and Topographic Characteristics of the Unit and the 
Surroundin,: Area 

Comment #43- Provi~e and. summarize the climatological information from the closest 
representative monitoring station for 24-hour rainfall, evaporation, and frequency 
of inversions data to augment the data provided in Table D.8.4.2-1 of Appendix 
VII. 
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Response #43 Resolved Daily precipitation data measured at the Aurora Research Farm in Aurora, 
New York for the period (1957-1991) were obtained from the Northeast Regional 
Climate Center at Cornell University. The maximum 24-hour precipitation event 
during this 35-year period of record is summarized in Table D-31 for each month. 
The maximum 24-hour precipitation measured at this station during this period was 
3.91 inches on September 26, 1975. 

Values of 35 inches for mean annual pan evaporation and 28 inches for annual lake 
evaporation were already reported in Table D.8.4.2-1 of Appendix VIL An 
independent value of 27 inches for mean annual evaporation from open water 
surfaces was estimated from an isoplethed figure in "Water Atlas of the United States" 
(Water Information Center, 1973). 

Information on the frequency of inversion episodes for a number of National Weather 
Service stations is summarized in "Mixing Heights, Wind Speeds, and Potential for 
UrbanAir Pollution Throughout the Contiguous United States" (George C. Holzworth, 
US EPA, 1972). The closest stations for which inversion information is available are 
A lbany, New York and Buffalo, New York. The Buffalo station is nearer to SEAD 
but almost certainly exhibits influences from Lake Erie. These influences would not 
be expected to be as noticeable at SEAD. 
Tables D-32 and D-33 · provide information concerning inversion episodes and 
episode-days at Albany and Buffalo, respectively, for the five year period (1960-1964). 
Frequency information is provided for each station for various combinations of 
maximum mixing height, wind speed ranges, and minimum episode duration. 

D-8d(3)(a)(5) Existing Air Quality, Including Other Sources of Contamination and Their 
Cumulative Impact on the Air 

Comment #44 Provide information on other major sources of air emissions within one mile of the 
OB/OD facilities at the Seneca Army Depot including the quantity, nature, and 
frequency. 

Response #44 Resolved. Refer to Figure D-21 and Section D-8d(3)(a). 

D-8d(3)(a)(6) Potential for Human Health Risks Caused by Exposure to Waste Constituents 

Comment #45 Provide information on the population density, land use, and sensitive receptors (if 
any) within one mile of the OB/OD area at SEAD. 

Response #45 Resolved. Refer to Section D-8d(3)(f). 

Comment #46 Provide information on the estimate of exposed individuals to air emissions for the 
operations at the SEAD OB/OD area. 
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Response #46 Resolved. Refer to Section D-8d(3){f). 

Comment #47 Based on the modeling analysis performed for the operations at the SEAD OB/OD 
area, provide information on the lifetime cancer risk from exposure to the lead and 
PM10 emissions from the OB/OD operations. The results of this analysis should be 
compared with applicable standards and EPA health-based criteria. Provide all 
supporting data and -calculations. 

Response #47 Resolved. Refer to Section D-8d(3){f). 

D-8d(3)(a)(7) Potential for Damage to Domestic Animals, Wildlife, Crops, V~etation, and 
Physical Structures Caused by Exposure to Waste Constituents. 

Comment #48 Provide information concerning the potential damage to domestic animals, wildlife, 
crops, vegetation, and physical structures from the OB/OD operations at the SEAD. 
Provide supporting information and calculations for this information. 

Response #48 Resolved. Refer to Section D-8d(3){f). 

D-8d(3)(a)(8) Potential Magnitude and Nature of Exposures to Humans or Environmental 
Receptors to Hazardous .Waste or Hazardous Constituents 

Comment #49 Provide EPA and State certification for the use of the ISC model for this analysis. 

Response #49 Resolved. The USEPA Guideline On Air Quality Models (Revised) identifies air 
quality models and modeling techniques which US EPA considers acceptable for use 
for regulatory applications. Specific models are identified as preferred and 
recommended for use for particular modeling situations. 

The JSC model is identified by USEPA in the Guideline On Air Quality Models as the 
preferred model for assessing impacts from complicated sources in simple terrain. 
Complicated sources include area and volume sources. The emissions from OB/OD 
activities at SEAD are modeled as area and volume sources. (See also the letter from 
Andrew Bellina, Chief Hazardous Waste Facilities Branch to Randall Battaglia, dated 
March 19, 1992 - Appendix 6.) 

- --~- C:omment- #S0, - E~A bas approved- thea41se-0t.ancaex-ponential- -function to correct or convert impact' 
concentrations from one time frame, such as a one-hour concentration, to another 
time fyame, such as an annual average concentration. Provide justification for the 
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use of the linear correction factors utilized in this analysis and described on pages 
5 and 6 of section D.8.4.4.1.4of Appendix VII. 

Response #50 Resolved. The exponential function mentioned in Comment #50 is not referenced or 
identified clearly. An exponential function for relating concentrations for different 
averaging periods is provided in the "Workbook of Atmospheric Dispersion Estimates" 
(Bruce Turner, USEPA, 1970) and is referenced in other USEPA documents. 

This exponential relationship applies to concentrations monitored from individual 
continuous sources. Since the OB/OD emissions at SEAD are intennittent and not 
continuous, this relationship is inappropriate for use. 

The rationale for the "linear" co"ection factors used in the analysis is described in 
section D.8.4.4.1.4. The approach recognizes that the OB/OD activities at SEAD do 
not represent a continuous source of emissions; rather, they are short-tenn, intennittent 
events. The approach accounts to some extent for the short-tenn or instantaneous 
nature of these activities. 

The modeling approach employed in Appendix VII is conservative in that it 
overestimates the duration and the amount of emissions associated with these events-­
by assuming that they persist for a full hour at the short-tenn rate characteristic of the 
actual emission period. The ref ore, the I -hour concentrations have been scaled to 
reflect only the portion of the hour during which emissions actually occur. Similarly, 
the annual concentrations yielded by the model have been scaled to reflect impacts 
only for the number of hours for which OB/OD emissions occur. This approach 
assumes that the predicted concentrations apply during the period of OB/OD emissions 
and that impacts from OB/OD emissions are zero for the fraction of the averaging 
period for which there are no emissions from OB/OD activities. 

Comment #51 The reference to Scenario 6 in the last paragraph of page 2 in Section D.8.4.4.2 
should be a reference to Scenario 5 if the information in Table D.8.4.4-1 is being 
discussed. 

Response #51 Resolved. The text has been revised accordingly. 

Comment #52 The impact analysis performed for the OB/OD operations at the SEAD should 
include the use of 3~to 5 years of meteorological data. It appears that only one year 
of data was used in the analysis presented. 

Response #52 Resolved. The modeling used a I-year set of hourly meteorological data based on 
observations from Geneva Air Force Base and from Rome, New. York. This was the· 
most representative and complete data set available for the area near SEAD. 
Incorporating additional years of meteorological data in the analysis would require the 
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use of data less representative of the area near SEAD. This would be 
counterproductive. Altho__ugh USEPA prefers the use of five years of representative 
meteorological data when estimating concentrations with an air quality model, 
language in the USEPA Guideline On Air Quality Models makes it clear that the use 
of five years of NWS data is required only if the source is large ( e.g., a 500 MW power 
plant). The main purpose of using multiple years of meteorological data is to increase 
the likelihood that "worst-case" meteorological conditions will be represented in the 
data base and in the model results. Experience has shown that predictions of 
maximum short-tenn concentrations using multiple years of meteorological data 
typically vary by less than a factor of two. The interannual variability in model results 
decreases as averaging time is increased. 

Comment #53 Provide information and supporting data on the non-inhalation pathways for air 
emissions from the OB/OD operations at the SEAD. 

Response #53 Resolved. Refer to Section D-8d(3)(t). 

Noise Considerations 

Because the open detonation of explosives in structures similar· to that employed at the SEAD 
facility are frequently initiated. with accompanying high noise levels, the application should address 
the following elements related to noise: 

Comment #54 Estimate the distance from the OD area to the nearest off-site buildings and 
population. 

Response #54 Resolved. See Figure D-20 located in Section D-8d(3)(a). 

Comment #55 Provide information on the maximum air blast pressure measurements from OD 
operations. at the SEAD facility at distances up to the nearest off-site buildings. 
Provide sufficient supporting information concerning these maximum pressure 
measurements. 

Response #55 Resolved. See Response #57. 

Comment #56 Provide information on a: method to determine the maximum ground vibration from 
SEAD OD operations. 

Response #56 Resolved. See Response #57.. 
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Comment #57 Propose a mm1mum protective distance to provide for the protection of human 
health and the environment from noise generated by OD operations at SEAD. 

f1 - -

Response #57 Resolved. A study to· evaluate the effects of noise associated with open detonation is 
currently bieng conducted at SF.AD. This study should be completed in the next 6 to 
9 months at which time the results will be made available to the EPA. 
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While incomplete, sigi.n.ficant data has been obtained. Included in this submittal is a 
. noise contour-map which is located in section. D-9. Also included in Appendix 9 is 
AR 200-1 which describes the Army's Environmental Noise Abatement Program. Note 
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E. GROUNDWATER MONITORING 

E-1 Exemption from Groundwater Protection Reguirements: 270.14(c) 

Comment #58 The facility is not exempt from groundwater protection requirements. 

Response #58 Resolved. See Response to Comment #39. 

E-2 Interim Status Groundwater Monitoring Data: 270.14(c)(l), 265.90 to 265.94 

E-2a Description of Wells: 265.91 

Comment 59 Hazardous constituents have been detected in monitoring wells that the facility is 
sampling under an agreement with the New York DEC. Describe this program and 
clarify its purpose. The applicability and results of this sampling effort will define 
the type of monitoring program to be implemented in the future. Provide a 
summary of the groundwater monitoring data obtained during the interim status 
period, including: 

• A copy of the topographic map provided for Section 270.14(b) on which the 
location and identification of each interim status monitoring well is 
indicated; 

• An indication of which wells are downgradient of the disposal area, and 
which are upgradient; and 

• Details of the design and construction of each interim status monitoring well 
(e.g., screen and casing depths, water levels at time of drilling, any water 
level changes within 24 hours, filter pack and sealing materials placement, 
dates of construction, boring logs, etc.). 

Response #59 Resolved. This information is included in Section E. 

E-2b Description of Existing Sampling/ Analysis Procedures. 

Comment #60 A copy of the facility's groundwater sampling and analysis plan (required under 
_ ~-- ---- - - - __ _ ___ _ ~ ~ 2.65~92(a),-thaLincludes- the.-procedures- used- and the protocol followed in: 
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Sample collection 
Sample preservation and shipment 
Analytical procedures 
Chain of custody control 

Page 8-19 
v:\envir\1eneca~ubpartX 

\. 



Seneca Anny Depot, Romulus, New York 
RCRA Part B Permit Application 

Document: Subpart X 
Submittal: Draft 

Response #60 Resolved. A copy of the Sampling and Analysis Plan is included in Appendix SF. 

E-2c Monitorine Data: 265.92 

Comment #61 Provide all interim status monitoring results, including the following: 

• Copies of each quarterly (from first year) analytical results for each well; 

• Copies of subsequent (annual or semi-annual) analytical results for each 
well; 

• Copies of any notification of significant change in analysis parameters made 
to the Regional Administrator (or State Director) pursuant to 265.93; 

• Results of groundwater surface elevation. measurements for each sampling 
event; and 

• Calculations of the initial background arithmetic mean and variance for each 
indicator parameter based on replicated measurements from upgradient 
wells during the fi rst year. 

Response #61 Resolved. A summary of groundwater elevation measurements and analysis results are 
included in Appendix 5B. The initial background arithmetic mean and variance 
values for each indicator parameter are presented in Table E-2. Refer to Section E-2c 
for details of the sampling and analysis program. 

E-2d Statistical Procedures: 265:93 

Comment #62 Provide information relating to statistical procedures used to interpret the data 
collected including the following: 

• A description of the statistical procedures used (if applicable) in processing 
the data submitted (as in the· use of a Student t-test and the level of 
significance used); and 

• Results of statistical comparisons between upgradient and downgradient well 
sampling - results- and first year background values for each indicator 

- parameter. 

Response #62 Reso1"ed. A description of the statistical analysis procedure used and the results of 
the analysis are discussed in Section E-2d. 
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E-2e Existine Groundwater Assessment Plan: 265.93(d)(2) 

Comment #63 If required, based on statistical results, provide the specific plan for a groundwater 
quality assessment program along with results obtained from implementation of the 
plan. When required, include results of the following determinations made under 
the groundwater quality assessment (considering at a minimum, the hazardous 
constituents listed in Appendix VIII to 40 CFR Part 261). 

• Whether hazardous waste or hazardous constituents have entered the 
groundwater; 

• The rate and extent of migration of hazardous waste or hazardous waste 
constituents in the groundwater; and 

• The concentration of hazardous waste or hazardous waste constituents in 
the groundwater. 

Response #63 Resolved.. The changes in the groundwater monitoring program implemented as a 
result of a statistically significant increase at the downgradient wells as compared to 
background wel~ are discussed in Section E-2e. 

E-3 General Hydroeeoloeic Information: 270.14(c)(2) 

Comment #64 Identify the uppermost aquifer and any hydraulically interconnected underlying 
aquifers (i.e., all likely subsurfaces flow paths for hazardous constituents which may 
leak from the facility), and describe their hydrogeologic properties (e.g., hydraulic 
gradient, groundwater flow, rate and direction), provide the supporting data to 
identify this information (i.e., the information obtained from hydrogeologic 
investigations of the facility area). This identification must include a report written· 
by a qualified hydrogeologist on the hydrogeologic characteristics of the facility 
property supported by at least the drilling logo of on-site borings and wells and the 
available professional literature. Include description of the regional geologic and 
hydrogeologic setting. In addition, include the following site-specific data: 

----·- - -
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• An analysis of topographic or geomorphic features that might influence the 
groundwater flow system; 

• A classification and description of the hydrogeologic properties (hydraulic 
conductivity, porosity~ texture, thickness, etc.) of all of the hydro geologic 

· units found at the site (i.e., the aquifers and any intervening saturated and 
unsaturated units); 
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• Using the §270.14(b)(19) topographic map as a base, isopach and structural 
contour maps and a geologic cross section showing the extent of the 
hydrologic units contained in the uppermost aquifer, and any intervening 
aquitards or other units within the facility boundary; and 

• A description of the field methods used in the study, and a summary of 
which data were collected by each method. 

Response #64 Resolved. Refer to Section E-3 and Section D-&L 

E-4 Topoeraphic Map Requirements: 270.14(c)(2),(3),(4)(i) 

Comment #65 Provide the following information on the topographic map: 

• Groundwater flow direction and rate (isometric graph); 

• Point of compliance; 

• Groundwater monitoring wells; 

• The extent of any plume (horizontal and vertical);. 

• 1· Hazardous waste management areas; and 

• Property boundary. 

The following required information may be incorporated into the topographic map 
if possible, or at least should be discussed in the text: 

• Boundaries of uppermost aquifer; and 

• Underlying interconnection between uppermost aquifer and lower aquifer. 

(Although many of these items can be shown on a single map, it is allowable to use 
additional maps to display some of the information. Presentation of all of this 
information on a single map may sacrifice clarity.) 

.-- r. '1~ --· 

Response #65 Resolved.. Refer to Section E-4. 

E-5 

April 17, 1992 
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Contaminant Plume Description: 270.14(c)(2),(4), and (7)(ii); Part 261, Appendix 
vm 
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Comment #66 Provide a description of any plume of contamination that has entered the 
groundwater from the open burning/open detonation units: 

• Delineates the extent of the plume on the topographic map of 
§270.14(b)(19); 

• Identities the concentration of each constituent listed in Appendix VIII of 
Part 261 throughout the plume or identities the maximum concentrations of 
each Appendix VIII constituents in the plume; and 

• Delineates the vertical extent of the plume in cross section. 

This requirement is applicable to all existing facilities where interim status 
monitoring shows the presence of hazardous constituents downgradient from the 
regulated units, unless it can be proven that such constituents are coming from 
another source. In addition, this requirement may be applied to other existing 
facilities where interim status monitoring data are non-existent or deficient if these 
facilities are suspected of contaminating. groundwater. 

Response #66 Resolved. Groundwater monitoring data does not point to the presence of a 
groundwater plume .. 

E-6 General Monitorine Pro,:ram-Reguirements: 270.14(c)(5), 264.97,264.90 (b)(4) 

Comment #67 Provide detailed plans and an engineering report describing the proposed 
groundwater monitoring program to meet the general groundwater monitoring 
requirement. The following information is required: 

• - Number of wells; 

• Location; 

• Depths; 

• Materials of construction (casing, screens, etc.); 

- • Assurance of unaffected background groundwater measurement; and 

• . Assurance of compliance point groundwater measurement. 

Response #67 Resolved. Refer to Section E-6. 

April 17, 1992 
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E-6b Description of Sampline/ Analysis Procedures: 264.97(d), (e), (0 

Comment #68 • Sample collection methods; 

• Sample preservation/shipment; 

• Analytical procedures; 

• Chain-of-custody control; 

• Documentation of proper sampling and analysis procedures; and 

• Procedure for determining of groundwater elevation with each sample. 

Response #68 Resolved. Refer to Section E-6b. 

E-6c Procedures for &tahlishine Backeround Quality: 264.97(a)(l)(g) 

Comment #69 • Groundwater samples must be rep resentative of background quality not 
affected by releases from the regulated unit; 

• Background water quality must be established from each monitoring 
parameter or constituent; and 

• Procedures for establishing background quality may include wells not 
hydraulically upgradient of the waste management area where: 

upgradient cannot be determined due to hydrogeologic conditions; 
and 
other wells provide background groundwater quality that is 
representative of background than upgradient wells. 

Response #69 Resolved. Refer to Section E-6c. 

E-6d Statistical Procedures: 264.97(h); (i)l(l), (5), and (6) 

Comment #70 Provide a description of the statistical procedures that will be used in evaluating 
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groundwater monitoring data. The description provided must demonstrate 
compliance with the following performance standards: 

• Method should be appropriate for distribution of chemical parameters or 
hazardous constituents. More than one method may be needed if 
distributions differ; 
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E-6d(l) 

E-6d(2) 

E-6d(3) 

April 17, 1992 
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• Method must account for data below the detection limit; 

• · Any practical ·quantification limit (PQL) used in the method shall be the 
lowest concentration level within levels of precision and accuracy for routine 
lab operations; and 

• Method shall include procedures- to control or correct for seasonal and 
spatial variability and temporal correlation in data. 

The following statistical methods [E-6d(l) - (5)] have been approved by EPA for 
use in. evaluating groundwater monitoring data for each hazardous constituent. 

Parametric Analysis or Variance (ANOV A): 264.97(h)(l), (i)(2) 

ANOV A followed by multiple comparisons procedures: 

• · Include estimation and testing of contrasts between each compliance well's 
mean and the background mean levels for each constituent; and 

• If using individual well comparison procedure-, Type 1 error level of no less 
than 0.01 shall be maintained. If using multiple comparison procedure, Type 
1 error level no less than 0.05 for each testing period must be used. 

Non-parametric ANOV A (hased on Ranks): 264.97(h), (i)(2) 

ANOV A based on Ranks followed by multiple comparison procedures: 

• · Estimation and testing of compliance well's median and background median 
levels for each constituent; and 

• · If using individual well comparison procedures, Type 1 error of no less than 
0.01 shall be maintained. If using multiple comparison procedure, Type 1 
error level no less than 0.05 for each testing period must be used. 

Tolerance or Prediction Interval Procedure: 264.97(h)(3), (i) (4) 

• Establish interval for each constituent based on distribution of background 
data; 

• Compare level for each constituent in each compliance· well to the upper 
· tolerance or prediction limit, and 

• Prepare levels of confidence and/or percentage of the population that the 
interval must contain considering number of samples in the background data 
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E-6d(4) 

E-6d(S) 

base, data distribution, and range of concentration values for each 
constituent of concern. 

Control Chart Approach: 264.97(h)(4), (i) (4) 

• Control limits for each constituent; and 

• Specify type of control chart and associated parameter values. 

Alternative Approach: 264.97(h)(S), (i) 

An alternative approach can be proposed with compliance with all performance 
standards_ set in 264.97(i). 

Response #70 Resolved. Refer to Section E-6d. 

E-7 Detection Monitoring Program:. 270.14(c)(6), 264.91(a)(4), 264.98 

Comment #-7 L Provide sufficient info rmation , supporting data, and analyses documenting the 
absence of hazardous constituents in the groundwater- to support the 
implementation of a detection monitoring program at this time. If such a 
demonstration can be made, provide all of the details required by 264.98 on the 
proposed detection monitoring program. 

Response #71 Resolved. Refer to Section E-7. 

E-8 Compliance Monitoring Program: 270.14(c)(7), 264.99 

Comment #72 If the presence of hazardous constituents has been detected in the groundwater at 
the point of compliance, a compliance monitoring program must be implemented. 
Provide all of the details required by 264.99 on the proposed compliance monitoring 
program. 

Response #72 Resolved. Refer to Section E-7. 
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F. 

F-4 Preventive Procedures, Structures, and Eguipment: 270.14(b)(8) 

F-4c Water Supplies: 270.14(b)(8) (iii) 

Comment #73 The application states that the U.S. Army Environmental Hygiene Agency 
(USAEHA) postulates. that detonation of waste explosives do not pose a significant 
threat to water supplies; however, more detail is required to support this claim. 
Describe how USAEHA has formulated this conclusion on a site specific basis. 
Otherwise, identify the procedures, structures or equipment used to prevent 

~ contamination of water supplies. 

Response #73 Resolved. In regarding to the OD grounds, a groundwater quality monitoring program 
and a surf ace water sampling program will be instituted in accordance with Section 
D. The OB grounds includes a double contained structure (a burning platform: and 
a. concrete-pad) as welt as a· stainless steel cover: These· structures are designed to 
prevent the contamination of groundwater. This coupled with restrictions in use of 
these facilities during periods of precipitation will prevent the contamination of water 
supplies .. 
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Section F-4C has been revised to include this infonnation. 
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G-2 Emeq~ency Coordinators: 264.52(d), 264.55 

Documcnc Subpart X 
Submittal: Draft 

Comment #74 The permit application identifies emergency coordinators and their office and home 
telephone numbers; however, more detailed information is needed. · Provide 
addresses for each emergency coordinator, and identify the duties of primary and 
alternate coordinators. 

Response #74 Resolved. See Table G-1 located in Section G. 

G-4 Emereency Actions; 264.56 

G-4a Notification: 264.56(a) 

Comment #75 Identify the home phone numbers of Installation Response Team Members Brenda 
Moskal and Shirley Kaufman. 

Response #75 Resolved. See table G-3 located in Section G. Missing phone numbers cannot be 
included due to employee privacy considerations. 

G-4c Assessment: 264.56(c), 264.56(d) 

Comment #76 The application states that the assessment of a release, fire or explosion will 
consider both direct and indirect effects in accordance with the 1984 Department 
of Transportation (DOT) Guidebook; however, the application itself must list the 
criterion used to assess these direct of indirect effects. 

Response #76 Resolved. See Section G-4.3. The 1984 DOT Guidebook will be used by the 
emergency coordinator to: 

April 17, 1992 
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1. Identify the material(s) involved 
2. Find the potential hazards associated with the material(s) · 
3. Initiate emergency action called for in the guidebook 

This guidebook does not list the criteria upon which it bases its guidance, nonetheless, 
SEAD utilizes it to assess and respond to emergencies such as a release, fire or 
explosion. In MA/N's opinion this meets the requirements of §264.56(c and d). 
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Document: Subpart X 
Submittal: Draft 

Comment #77 Provide information on the disposition of recovered wastes from a fire, explosion 
of release specific to OB/OD operations. Identify whether these wastes will be 
treated, stored or disposed. 

Response #77 Resolved. See Section G-4. 6. 

G-4g Incompatible Waste: 264.56(h)(l) 

Comment #78 Describe procedures for preventing incompatible wastes from being treated, stored 
or located in the affected area until clean-up procedures are completed. 

Response #78 Resolved. See Section G-4. 7. 

G-4h Post-Emer2ency Equipment Maintenance: 264.56(h)(2) 

Comment #79 Provide procedures for ensuring that all emergency equipment listed in the 
contingency plan is cleaned and fit for its intended use before operations continue. 

Response #79 Resolved. See Section 4.9. 

G-6 Coordination A2reements: 264.52(c), 264.37 

Comment #80 The permit application states that agreements with local authorities are not required 
because the Depot is equipped to handle all emergency situations; however, more 
detail is needed to assess whether Depot response teams are familiar with the types 
of emergencies which may arise. Provide details pertaining to the arrangements 
which have been made with the various Depot operating sections (security, fire 
department, FED or Ammunition Division) pertaining to the layout of the facility, 
properties of hazardous wastes managed at the Depot and the associated hazards, 
places where the facility personnel are normally working, and possible evacuation 
routes. Identify the type of training or expertise each of the emergency operating 
sections possess pertaining to the hazardous emergencies which may arise. Also, 
provide information on arrangements made to familiarize local hospitals with the 
properties of hazardous wastes handled by the facility and the types of illness/injury 
which may result from release, fire, or explosion at the facility. 

Response #80 Partia/Jy resolved. SEAD to provide training program details, training recordkeeping 
procedures, and to describe hospital an-angements in a future submittal 
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Comment #81 

Response #81 

Identify the specific ~ignals. for evacuation and reentry or how they differ. 

Unresolved. These signals will be identified in a future submittal 

April 17, 1m 
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H-1 Outline of the training· Program: 254.16(a)(l) 

H-lc Training Director: 264.16(a)(2) 

Document: Subpart X 
Submittal: Draft 

Comment #82 The permit application identifies that the training coordinator has received training 
through numerous training sessions. However, the facility must provide a list of the 
specific training courses relevant to hazardous waste management procedures taken 
by the training coordinator. 

Response #82 Resolved. See Table H-3 
H-ld Relevance of Training to Joh Position: 264.16(a)(2) 

Comment #83 Demonstrate that trained facility personnel are instructed in hazardous waste 
management practices relevant to their job positions. 

Response #83 Unresolved. SEAD will provide this information in a future submittal 

H-2 Implementation of Training Program: 264.16(b), (d)(4) and (e) 

Comment #84 Identify the location where training records are maintained on-site. 

Response #84 Unresolved. SEAD will provide this information in a future submittal 
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I. CLOSURE PLANS, POST CLOSURE PLANS, AND FINANCIAL 
REQUIREMENTS 

1-1 Closure Plans; 270.14(b)(13), 264.112(a)(l) and (2) 

Comment #85 Include a copy of a written closure plan consistent with I-la through I-lg as 
applicable. The plan must include a description of how each hazardous was 
management unit will be closed and a description of how final facility closure will 
be conducted. Describe the maximum extent of operations which will be left 
unclosed during the active life of the facility. 

Response #85 Resolved. Refer to Section I. 

1-ld(l)(a) Extension for Closure Time: 264.113(a} and (b) 

Comment #86 Demonstrate that all steps have and will be taken to prevent threats to human 
health and environment from the unclosed but inactive facility. 

Response #86 Resolved. Refer to Section L 

I-le Closure Procedures; 26~.12, 264.114 

Comment #87 See comments I-le(l) to I- le(2). 

Response #87 Resolved. Refer to Section I. 

I-le(l) Inventory Removal: 264.112(b)(3) 

Comment #88 Discuss the methods for storing removed hazardous waste prior to being shipped 
off-site. Also identify the types of hazardous waste management units to be used 
for all wastes removed. This includes contaminated. soil as well as contaminated 
rinse water. 

Response #88 Resolved. Refer to Section I. 

I-le(2) Disposal or Decontamination or Equipment, Structures, and Soils: 264.112(b)(4), 
264,114; -- ----· 

Comment #89 Provide clear and detailed information on the criteria used to determine when the 
trays are considered to be decontaminated. It appears that the trays are considered 
to be decontaminated when the water used to rinse them is not contaminated. 
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Provide a justification for this assumption. Also provide a description of the 
procedures that will be used to decontaminate equipment and materials used in the 
closure process. 

Response #89 Resolved. Refer to Section I. 

I-2 Post-Closure Plan/Contingent Post-Closure 

I-2g Post-Closure Contact: 264.118(b)(3) 

Comment #90 Provide the name, address. and phone number of the person or office to contact 
about the hazardous waste disposal unit or facility during the post-closure care 
period. 

Response #90 Resolved. Refer to Section I. 

April 17, 1992 
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J. CORRECTIVEACTIONFOR SOLID WASTEMANAGEMENTUNITS 

J-1 Solid Waste Manai:ement Units: 264.101 

Comment #91 Identify all solid waste management units at the facility including inactive units (i.e., 
former burning pads), if known. 

Response #91 Resolved. Section K has been revised to include a brief synopsis of the SWMU/AOC 
status. (see also Appendix 7). This section also refers to documents which provide 
more detailed information including the SEAD RI/FS workplan; MAIN, 1991). 

J-la Characterize the Solid Waste Manai:ement Unit 

Comment #92 Characterize each solid waste management unit as to the type of unit, location, 
engineering designs/drawings, dimensions, materials of construction, operational 
dates, and waste type and quantify of waste managed. 

Response #92 Resolved. See the response to Comment #91. 

J-lb No Solid Waste Mana,::ement Units 

Comment #93 Provide a methodology used to determine that the facility has no existing or former 
solid waste management units. 

Response #93 Resolved. See the response to Comment #91. 

J-2 Releases 

Comment #94 Provide any an all information available to identify releases from each solid waste 
management unit. A release can include: spilling, leaking, pumping, pouring, 
emitting, emptying, discharging, injecting, escaping, leaching, or dumping into the 
environment. It does not include releases otherwise permitted or authorized under 
law or discharges into the injection zone of a UIC permitted Class I injection well. 

Response #94 Resolved. See the response to Comment #91. 

J-2a Characterize Releases 

Comment #95 For each release at each solid waste management unit, provide information 
including: date of release, types of wastes released, nature of the release, volume 
of release, groundwater monitoring information, physical evidence of distressed 
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. vegetation or soil contamination, historical evidence of releases, any state, local, or 
federal enforcement actions, any public citizen complaints, and any information 
showing migration of, the release. 

Response #95 Resolved. See the response to Comment #91. (See also Section D). 

J-2b -. No Releases 

Comment #96 : Provide the methodology used to determine that releases from solid waste 
management units are not present (e.g., review of groundwater monitoring data). 

Response #96 Resolved. See the response to Comment #91. 
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Oocumcnc Subpart X 
Submittal: Draft 

Comment #97 Identify how~ the facility· has achieved compliance with the requirements of 
applicable Federal laws such as the· Wild and Scenic Rivers Act, National Historic 
Preservation Act of 1966, Endangered Species Act, Coastal Zone Management Act, 
and Fish and. Wildlife· Coordination Act. 

Response #97 Resolved. See the revised Section J: 
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Comment #98.- The RCRA Part B. Application for Subpart X units certification must be ~ by 
the appropriate ranking-official. 

Response #98 Unresolved. SEAD must provide complete certification fonn. 
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B-2a 

Comment #1: 

Response #1: 

Comment #2: 

Response #2: 

Comment #3: 

Response #3: 

C-1 

Comment #4: 

Response #4: 

SENECA ARMYDEPOT 
Romulus, New York 

EPA I.D. No. NY0213820830 

SPECIFIC COMMENTS 
RCRA PART B NOD RESPONSE REVIEW 

General Requirements: 270.14(b)(19) 

Provide a date on the topographic map of the OB/OD area located in Section 
B, Figure B-2. 

Resolved . Figure B-2 has been replaced and a date added. 

Correct the wind rose reference on page B-4. The wind rose is in section D, 
Figure D-19, not Figure D-17 . Also, indicate whether the wind rose is based 
on seasonal or annual data. 

Resolved. The Wind Rose in Figure D-19. The text has been changed to 
note the Rose is based upon annual data. 

Only one water supply well is shown within the SEAD property, in Figure B-
5. If that is the only such well within the property boundary, so state in the 
text or give the number of water supply wells on the property. 

Resolved. The text has been modified in Section B to clarify the number of 
wells on SEAD property. 

Chemical and Physical Analysis: 270.14(b)(2), 264.13(a) 

Provide a description of the waste ash/residue generated at the OB/OD 
facility. This description must include information on hazard characteristics 
and the basis for hazard designation. Also provide a recent laboratory report 
detailing the chemical and physical analyses of representative samples of the 
ash material . The revised application and NOD response (Response #7) 
describe procedures for testing waste ash/residue, but do not provide 
representative data. This information must be provided in order to fully 
assess environmental risks. 

Resolved. A description of the Ash/Residue handling procedures has been 
included. The text also indicates that Ash/Residue will be tested in October, 
1992. 





D-8d(2) 

D-8d(2)(b) 

Comment #5: 

Response #5: 

Comment #6: 

Response #6: 

D-8d(3)(a)(8) 

Comment #7: 

Response #7: 

E-1 

Comment #8: 

Protection of Surface Water, Wetlands , and Soil Surface: 264.601(b), 270.23 
(b) and (c) 

Performance Standards: 264.601 

Flow characteristics for the Reeder Creek are not adequately described in 
Section B-2m(3). Provide seasonal variation in flows or storm flow estimates. 
Provide further discussion of vegetation and sediments in the creek and the 
relation between the stream and local shallow subsurface water. 

Resolved. Section D-8d(2)(b) has been modified to include additional 
description information on the seasonal flow characteristics, and physical 
description of Reeder Creek. 

The application asserts that the OB and OD grounds are undergoing RCRA 
Corrective Action and CERCLA investigations, and that the resulting reports 
issued to EPA will discuss sampling methodology, selection of parameters for 
analysis, and the origin of PEP and heavy metals at the site. Provide a date 
by which the report will be submitted. 

Resolved . Section D-8d(2)(d) has been modified to add a reference to the 
Preliminary Site Characterization Report (PSCR) issued by MAIN (April, 
1992). 

Noise 

Provide a date by which the report on the AEHA noise survey will be 
submitted. This report must contain a description of the methodologies used 
and quantitative data on the maximum noise levels , air blast levels, and ground 
vibration levels found together with the location of such maxima. 

Resolved. A draft copy of the AEHA noise survey at SEAD has been issued. 
Section D-8d(3)(a)(8) has been modified to include the pertinent results of 
that study. The final version of the report is expected in October, 1992 and 
will be forwarded to EPA under seperate cover. 

Exemption from Groundwater Protection Requirements: 270.14(c) 

40 CFR 264.90(b) sets forth conditions for an exemption from groundwater 
monitoring requirements for land-based units . However, the application fails 
to show that there will be no migration of waste or waste constituents from 
the OB unit. Although Figure D-1 shows concrete tray supports which 
elevate the burning tray, the design of the slab does not appear to provide 
adequate containment. There are no berms associated with the concrete slab. 
Therefore, since there is potential for surface water and groundwater 
contamination downstream of the OB site, a groundwater monitoring program 
for the OB site must be implemented. 
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Response #8: 

E-2c 

Comment #9: 

Include in this application a detailed proposal for a groundwater monitoring 
system capable of detecting migration of wastes from the OB unit. Include 
a description of: 

• Number, location and depth of up gradient and downgradient wells; 
• Well construction materials ; 
• Indicator parameters to be monitored; 
• Proposed sampling and analysis procedures; 
• Procedures for establishing background quality; and 
• Statistical procedures to be used in evaluating groundwater monitoring 

data. 

As a result of further discussions with EPA and A.T. Kerney, EPA's 
consultant, ES and SEAD have clarified several aspects of the OB operations 
pertaining to groundwater monitoring exemption. These aspects include the 
following: 

1. The current burn tray is located at the former open burning pads. 
The operation of open burning on the pads has been discontinued and 
is currently under a CERCLA investigation. Thirty-three (33) 
groundwater monitoring wells have been installed at this facility and 
long term monitoring will be performed under CERCLA. It will be 
difficult if not impossible toi seperate current open burning 
operational impacts from former operational impacts . 

2. The current environmental operational requirements for open burning 
restricts burning during the possibility ( > 50 % ), of an impending rain 
event, see Appendix 4 Page 22 and B-1. 

3. The burning iperation is a dry operation. No liquids are burned in the 
tray, and therefore no release of liquids can occur. The only liquid 
release to groundwater would be as a result of ash/residue leaching 
from interaction with precipitation. The possibility of this occurring 
is remote since burning is not performed during a possible rainstorm 
event, nontheless, it is still possible that a rain event could occur 
following a burn SEAD requires a cool down period, normally 2-3 
hours following a burn when, if it rained it would be possible for the 
rain to interact with the ash. Any ash in the tray would be prevented 
from leaching by placing the cover over the tray. Any ash which may 
exist on the concrete pad will be HEPA vacummed immediately when 
safe to approach. SEAD has issued a memorandum outlining 
modifications to the SOP's to address this issue, see Appendix 4, 
Appendix C. 

Monitoring Data: 265. 92 

Appendix 5B does not provide the results of groundwater surface elevation 
measurements for each sampling event, as implied in response #61 to 
comment #61 of the previous NOD. Provide this data. 





Response #9: 

E-2d 

Comment #10: 

Response #10: 

Resolved. Appendix SB has been modified to include updated water level 
information. 

Statistical Procedures 265.93 

In section E-2d it is stated that a statistically significant increase in TOC and 
TOX, above the first year background, was noted. A groundwater assessment 
plan implemented (E-2e) detected none of the explosives analyzed at any of 
the monitoring wells; however, it is not proven that the elevated TOC and 
TOX came from another source. Provide details of the groundwater 
assessment implemented and show how the conclusion in E-2e is reached. 
Discuss also the possible explanations of the high values shown in the 
background well. 

The source of the statistically significant increase of TOC in Aug. 1983 and 
TOX in Feb. 1984 is unknown but ES believes that it is not related to OD 
operations. This conclusion is based upon the groundwater monitoring data 
collected in response to the observed increases. In June 1984, as a result of 
the increases, SEAD increased the monitoring parameters and began 
analyzing groundwater for explosives in addition to the normal quarterly 
monitoring constituents. Although the detection limits varied slightly for each 
explosive, the detection limits were in the part-per-billion range, see Appendix 
5, which would have been sensitive enough to identify the component which 
was responsible for the observed increase. This monitoring program has been 
on-going since 1984 and has not detected the presence of explosives in any 
of the wells during these subsequent sampling rounds. Since the only organic 
materials treated at this site are high explosives, it is reasonable to conclude 
that there has not been a release at this facility as a result of open detonation 
activities. 

During the statistical analysis ES compared the TOX and TOC concentration 
of the upgradient well MW-4 from the baseline monitoring period, 1982, with 
the TOX concentration of the same well, MW-4, from Aug. 1983 and Feb. 
1984, in order to determine if the upgradient concentration had possibly 
changed. In both cases, Aug. 1983 and Feb. 1984, the statistical analysis 
indicated that at the upgradient well location the concentrations were 
different at the 99% confidence level, suggesting a possible upgradient release 
had occurred. The possibility of an upgradient source responsible for this 
increase has been considered. As would be expected with an operation which 
detonates explosives, the OD ground is located in a remote section of the 
SEAD facility. No other buildings or operations which could be a possible 
upgradient sources of the increased TOC or TOX concentrations exist within 
2500 feet of this area. Further, MW-4, the upgradient well for the OD area, 
is located at or near the highest surface elevation point between Reeder 
Creek to the east and Seneca Lake to the west. Accordingly, ES expects that 
a groundwater divide should exist at the highest ground elevation, since the 
groundwater aquifer in the till is pheratic. The distance between MW-4 and 
the groundwater divide is not accurately known since no well exists upgradient 
of MW-4. However, based upon the most recent contour topographic map, 





F-3a(3) 

Comment #11: 

Response #11: 

G-4 

Comment #12: 

Response #12: 

G-4c 

Comment #13: 

Response #13: 

the upgradient area between MW-4 and the groundwater divide is 
approximately 100 to 200 feet. Since no known source exists in this 
upgradient area, it is unlikely that the increases in concentration during these 
sampling rounds were due to an upgradient release. 

Finally, since groundwater velocity is slow, ranging between 25 and 60 feet per 
year, the presence of a groundwater plume should be measured during several 
sampling rounds. Since the concentration of both TOX and TOC decreased 
dramatically following these observed increases and has not reappeared it is 
unlikely that a release has occurred since subsequent quarterly sampling has 
failed to confirm the presence of a plume which, based upon the groundwater 
velocity, should be present for many years following a release. 

Since the concentrations of TOX and TOC decrease dramatically in Sept. 
1984 and in the case of TOX, were not detected during all of 1985, 1986 and 
1987 it appears that the one-time increases in groundwater concentrations are 
not related to the operations at this facility. ES believes that the increases are 
likely laboratory or sampling related . Contamination, either during sampling, 
shipment or improperly operating laboratory equipment are probably 
responsible for the observed increases. 

Emergency Equipment: 264.32(c) 

Correct the reference to the list of equipment, inspection frequency and types 
of problems. This list is located in Section F, Table F-2, not Table F-1 as 
indicated on page F-9. 

Resolved. The correct reference is Table F-2. 

Emergency Actions: 264.56 

Fill in the blanks left in the application with the appropriate information in 
the following sections: G-4d, page G-13 (evacuation signal blasts); G-4f, page 
G-21 (volume and location); G-4h, page G-26 (alarm signals). 

Resolved. The blanks on pages G-13, G-21, and G-26 have been filled in. 

Assessment: 264.56(c), 264.56(d) 

Provide a copy of the 1984 U.S. Department of Transportation (DOn 
Hazardous Response Guidebook or provide a synopsis of the steps outlined 
in this guidance for conducting assessment of potential hazards to human 
health or the environment as a result of a fire, explosion or release. 

Resolved. The citation in Section G-4c, page G-12 has been changed to the 
1990 U.S. Department of Transportation (DOT) Emergency Response 
Guidebook. 





G-5 

Comment #14: 

Response #14: 

G-6 

Comment #15: 

Response #15: 

G-7 

Comment #16: 

Response #16: 

H-lb 

Comment #17: 

Response #17: 

Emergency Equipment: 264.52(e) 

Correct the reference to the list of emergency equipment available for 
containing and cleaning spills . This list is located in Section G, Table G-6, not 
Table G-5 as indicated on page G-26. 

Resolved. The correct reference is Table G-6. 

Coordination Agreements: 264.52(c), 264.37 

SEAD asserts that, in their situation, the specially trained internal emergency 
response units make external coordination agreements unnecessary. Although 
these units do have more expertise and capability in handling explosives than 
an external unit is likely to have, coordination agreements must be entered 
into with external medical , fire and police departments. These entities must 
be familiarized with facility operations, hazards , and emergency scenarios so 
they are equipped to adequately respond to incidents for which additional 
support is necessary and to ensure the needs of the surrounding community 
are addressed. SEAD would have the lead in such emergency situations, and 
would have the prerogative whether or not to ask for the assistance is 
requested, SEAD would direct the response. 

Resolved. SEAD has provided additional information in Section G-6, page 
G-27 on the types of coordination agreements in place and the emergency 
response exercises that SEAD and an external authorities have participated 
in. 

Evacuation Plan: 264.52(t) 

In Appendix 8 of the application, it is indicated that the specific signals for 
evacuation and re-entry will be identified in a future submittal . Provide the 
date when SEAD plans to identify the specific evacuation and reentry signals. 

Resolved. The specific evacuation and re-entry signals are described in 
Section G-4d, page G-13. 

Training Content, Frequency, and Technologies : 264.16(c) and (d)(3) 

It is necessary for all hazardous waste handlers to receive an 8-hour training 
update annually. The statement on page H-13 that NYC 373.22(h) does not 
require such training appears to be inaccurate. Describe how this 
requirement for update training will be implemented. 

Resolved. Section H-2, page H-13 has been clarified to indicate that 
Hazardous Waste personnel will receive an 8 hour Hazardous Waste refresher 
course pursuant to 40 CFR 264. 
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1-ld 

Comment #18: 

Response #18: 

I-2g 

Comment #19: 

Response #19: 

J-la 

Comment #20: 

Response #20: 

J-2a 

Comment #21: 

Response #21: 

L 

Comment #22: 

Response #22: 

D#9 

Schedule for Closure: 264.112(b )(6) 

Correct the reference on page 1-6 from Figure 1-1 to Section 1-1 or provide 
Figure 1-1. 

Resolved. The reference has been changed to Section 1-1. 

Post-Closure Contact: 264.11 S(b )(3) 

Provide the name, address and phone number of the individual who will act 
as the facility contact during the post-closure care period. 

Resolved. The name, address and phase number of the post-closure facility 
contact has been provided in Section 1-2. 

Characterize the Solid Waste Management Unit 

Provide the date by which the quantity of waste managed at each of the solid 
waste management units (SWMU) will be submitted. 

This data is to be derived from the on-going RCRA Corrective Action 
Program. 

Resolved. Table J-1 has been modified to identify the dates by which Site 
Investigations or Final Rod's will be issued for many of the SWMU's. 

Characterize Releases 

Provide a data by which the following release characterization information for 
each of the SWMUs will be submitted: nature of release, volume of release, 
groundwater monitoring information and physical evidence of distressed 
vegetation or soil contamination. This data is to be derived from the on-going 
RCRA _Corrective Action Program. 

Resolved. See Comment #20. 

PART B Certification: 270.11 

Provide a signed and dated certification for the April 17 revision to the 
RCRA Part B Application for the Subpart X units . 

Resolved. A signed and dated RCRA Part B Application for the Subpart X 
units has been included in Section L. 
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Chapter 7 
Environmental Noise Abatement Program 

7-1. Scope 
a. The Anny's environmental noise abatement program goal is 

to achieve compliance with applicable noise regulations in a man­
r consistent with mission accomplishment. To achieve this goal, 
: Anny will-
()) Control environmental noise to protect the health and wel­

.fare of military personnel and their dependents, Army civilian em- -
ployees, and the public adjacent to Anny installations. 

(2) Reduce community annoyance from environmental noise to 
the extent feasible, consistent with Army training and materiel. 
testing activities. 

b. This chapter implements-
(!) The Quiet Communities Act of 1978 (PL 95-609). 
(2) The Noise Control Act of 1972 (PL 92-574), as amended. 
(3) Federal regulations issued per above acts. 
(4) DOD Air Installation Compatible Use Zone (AICUZ) In-

struction 4165.57. 
(5) DOD Instruction 5100.5. 
(6) AR 95-1. 
(7) DA memorandum from Director of the Army Staff, 20 Jan­

uary 1983, subject: Installation Compatible Use Noise Zone 
(ICUZ) Program Implementation. · 

(8) DA memorandum from Director of the Army Staff, 14 July· 
1987, subject: Installation Compatible Use Zone (ICUZ) Program 
Implementation. 

c. The policies and guidance provided in this chapter pertain 
only to the control of en vi ronmental noise within the United 
States. 

d. OCONUS MACOMs will develop environmental noise 
abatement programs per the provisions of SOF As and other inter­
national agreements. The programs will incorporate the phil~­
phy and spirit of the guidance in this chapter. 
~P- -Policy and guidance related to the control of noises hazard. 
'-" _ hearing are in TB MED 501. 

7-2. Environmental noise abatement program 
requirements 
Under the environmental noise abatement program, DA will-

a. Assess the impact of noise that may be produced by pro­
posed Army actions/activities, and will lessen · harmful or objec­
tionable impacts to the greatest extent practicable. 

b. Comply with . applicable Federal laws and regulations re­
specting the control and abatement.of environmental noise. Ques­
tions regarding the applicability of State and local laws and 
regulations should be referred to the command legal officer and 
through channels HQDA (DAJA-EL) WASH DC 20310-2210 if 
necessary for ultimate resolution. 

c. Maintain an active ICUZ program to protect the present and 
future operational capabilities of the installation or facility. En­
croachment problems may be caused by land uses that are not 
:ompatible with the existing and future noiseenvironments, or 
:ioise environments that are not compatible with existing and fu­
:ure on-post land uses. Predictions for long-range planning pur­
,oses can be made for several decades into the future. ARNG and 
llher pan-time operations will base their future predictions on a 
easonable level of operations. but as if they operated year round. 

d. Coincident with ICUZ reviews, assess the effect of noise 
-om those on-post noise sources studied as a part of the ICUZ re­
!ew and of off-post noise sources, such as commercial airports 
1d highways and on-post noise-sensitive land uses. This assess­
.ent will use the ICUZ zones and measures delineated in para­
·aph 7-5, and mitigation measures for incompatible on-post land 
,es wi11 .be identified. 
r nize environmental noise impacts by-

otse reduction engineering. 
(2) Administrative and operational controls. 
(3 ) Appropriate siting and design of facilities and ranges. 

(4) Development and procurement of weapons systems and 
other military combat equipment that produce lesi. noise, when 
consistent with operational requirements. 

(5) Procurement of commercially manufactured products, or 
those adapted for general military use that produce less noise and 
that comply with regulatory noise emissions standards. 

(6) Appropriate land use controls, which include-
(a) Assisting in the development of protective off-post land use 

planning. 
(b) Assisting in the development of protective off-post structur­

al requirements to mitigate noise impacts. 
(c) Controlling land uses through easement or fee purchase. 

Acquisition of property rights solely on the basis of unacceptable 
noise levels will be considered only after all possibilities of achiev­
ing acceptable levels have been exhausted and the operational in• 
tegrity of the mission is threatened. If programming actions 
become necessary, the provisions of DOD Instruction 4165.57, pa­
ras D2b(2) and (3) will be followed. 

(d) Developing protective on-post land use planning. 
(e) Developing protective on-post structural requirements to 

mitigate noise impacts. 
/. Forward ICUZ studies to HQDA (ENVR-E) WASH DC 

20310-2600, for final review and approval when zone III goes off 
the installation or when the ICUZ situation is controversial. All 
other ICUZ studies will be approved at the MACOM level. 

g. Reduce building interior noise levels through architectural 
and engineering controls when noise-sensitive activities such as 
medical treatment, education, and general living are located in 
noise impacted areas. 

h.. Assess noise using the measures, criteria, and procedures of 
paragraph 7-5. 

(1) To conform to this regulation and to other DOD regula­
tions. sites located in zone I (as described in para 7-5d below) are 
acceptable for residences and other noise-sensitive land uses. 

(2) DA noise assessment policy is based on adverse impacts as 
• indicated by objective noise levels. Complaints may be an indica­

tor of situations where adverse impact exists, but the correlation 
between the two . is poor at best. The occurrence of complaints 
from areas in zone I does not constitute an adverse impact. Con­
versely, the absence of complaints from zones II or III does not 
mean that a noise problem does not exist. 

7-3. Noise complaints 
A noise complaint procedure will,- as a minimum, ensure that- · 
· a. A log is maintained of all noise complaints. 

b. Complaints are investigated without delay. 
c. The complainant is aware of the installation's mission and 

that every effort will be made to correct the problem, mission 
permitting. 

d. Complaints are routed to the office responsible for the type 
of activity that resulted in the noise complaint. The PAO will re­
quire a response for the purpose of providing information to the 

_ complainant. 
e. A copy of the complaint and response is provided to the 

ICUZ committee. The ICUZ committee will provide technical as­
sistance to the PAO and the activity generating the noise (para 
7..;sb). 
· f. The noise-generating activity will complete a follow-up by 

identifying the cause of the noise and any action taken to correct 
the deficiency. A copy of the follow-up documentation will be pro­
vided to the ICUZ committee. 

7-4. Standards 
a. General. Any military equipment or weapons designed for· 

combat use are excluded from the requirements of section 6 of the 
Noise Control Act of 1972, "Noise Emission Standards for Prod­
ucts Distributed in Commerce.·· The following environmental 
noise standards apply to the subject matter of this rcgulation-

(1) The Noise Control Act of T972. which requires compliance 
with State and local noise laws and ordinances. 
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