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Section A Permit Application

The Indian Head Division, Naval Surface Warfare Center (IHDIVNAVSURFWARCEN) is located at
Indian Head, Maryland, and encompasses approximately 3,400 acres of land divided between two
peninsulas along the eastern shore of the Potomac River. The larger peninsula is designated as the Indian
Head Division, Naval Surface Warfare Center IHDIVNAVSURFWARCEN); the smaller peninsula
(about 1,100 acres) is designated as the Naval Warfare Center, Stump Neck Annex (Stump Neck Annex).
Operations at IHDIVNAVSURFWARCEN are conducted under the IHDIVNAVSURFWARCEN
command, while operations at Stump Neck Annex are conducted by a tenant command of
IHDIVNAVSURFWARCEN, the Naval Explosive Ordnance Disposal Technology Division
(NAVEODTECHDIV). In addition, the Naval Explosive Ordnance Disposal School (NAVSCOLEOD),
which 1s also a tenant of IHDIVNAVSURFWARCEN, conducts operations both mainside and at Stump
Neck. However, some functions for both facilities are handled by the IHDIVNAVSURFWARCEN.
These include the analysis of material or waste samples, contingency planning and emergency response,

and personnel training as they pertain to hazardous waste operations.

In July 1985, the IHDIVNAVSURFWARCEN submitted a controlled hazardous substance (CHS) permit
application to the State of Maryland for the treatment and storage of CHS at
IHDIVNAVSURFWARCEN. As a matter of clarification, the State of Maryland designation of
“controlled hazardous substance” is synonymous with the Environmental Protection Agency’s (EPA’s)
designation of “hazardous waste.” After the Maryland Department of the Environment (MDE) reviewed
the application and completed the public hearing process, they issued the CHS permit No. A-223 on April
14, 1988 for the storage facilities at IHDIVNAVSURFWARCEN. The original CHS permit No. A-223
was to expire on April 13, 1991.

A renewal permit application was submitted to the State of Maryland on October 2, 1990. That

application addressed the management of Controlled Hazardous Substances (CHS) associated with

1121-02.DOC A-1
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operations conducted at the IHDIVNAVSURFWARCEN and reflected all relevant changes that had
taken place at the [IHDIVNAVSURFWARCEN since the State of Maryland issued CHS Permit No. A-
223 on April 14, 1988. An updated version incorporating the MDE’s comments was submitted October
1992. This resubmittal application incorporates all known environmental changes in the operations at
[HDIVNAVSURFWARCEN since the October 1992 document was submitted, as well as

clarifications/modifications based on responses to the MDE comments on that submittal.

Applicable documents included in Section A:

Appendix A.1 - CHS Permit Application

Appendix A2 - Additional Environmental Permits

1121-02.DOC A-2
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CHS Application
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testing.

The IHDIVNAVSURFWARCEN is comprised of the Main Center and the Stump Neck Annex which total approximately 3,400 acres of land. The
Naval Explosive Ordnance Disposal Technology Division (NAVEODTECHDIV) and the Naval Explosive Ordnance Disposal School (NAVSCOLEQD)
are two of the tenant command operations hosted by IHDIVNAVSURFWARCEN. For purposes of this application, the term
IHDIVNAVSURFWARCEN will refer to the Main Center. The IHDIVNAVSURFWARCEN is located at Indian Head, Maryland, approximately 25
miles south of Washington, DC, at the southern terminus of Maryland Route 210. IHDIVNAVSURFWARCEN is situated on a peninsula formed at
the confluence of the Potomac River and the Mattawoman Creek, in the west-central portion of Charles County, Maryland. Presently, there are
four waste management units at IHDIVNAVSURFWARCEN that require CHS permitting. The IHDIVNAVSURFWARCEN also maintains numerous
satellite and less-than-90-day sites. The principal missions of the IHDIVNAVSURFWARCEN is research, development, and production of
propellants and explosives for the United States Navy. The scope of operations ranges from laboratory research to full-scale production and

APPROPRIATE UNITS PROCESS APPROPRIATE UNITS OF MEASURE FOR
PROCESS OF MEASURE FOR PROCESS CODE PROCESS PROCESS DESIGN CAPACITY
CODE PROCESS DESIGN CAPACITY 787 Smelting, Meiting,
Dispasal: or Rafining Furnace
D79 Underground Inje s, Liters; Gall Per Day; or Liters Per Day 788 Titanium Dioxide Oxidation Process
Acre-feet or Hectare-meter Oxidation Reactor
D80 Landfill Acres of Hectares 789 Methane Reforming Furnace
D81 Land Treatment Gallons Per Day r Liters Per Day Pulping Liquor Gallons Per Day; Liters Per Day; Pounds
D82 Ocean Disposal Gailons or Liters 790 Recovery Furnace Per Hour; Short Tons Per Hour, Kilograms
D83 Surface Impoundment Any Unit of Measure Listed Below Combustion Device Per Hour; Metric Tons Per Day; Metric
D99 Other Disposal T91 Used In The Recovery Tons Per Hour; Short Tons Per Day; or
Storage: Gallons or Liters Of Sulfur Values From Spent Btu’s Per Hour
So1 Container Sulfuric Acid
{Barrel, Drum, Etc.) Gallons or Liters Halogen Acid Furnaces
S02 Tank Cubic Yards or Cubic Meters 792 Other industrial Furnaces Listed in
S03 Waste Pile Gallons or Liters 793 40 CFR 8260.10 Cubic Yards or Cubic Meters
S04 Surface Imp dr i or Liters Containment
506 Drip Pad Cubic Yards or Cubic Meters 794 Building-Treatment
S06 Contsinment Miscellaneous (Subpart X):
Building-Storage Any Unit of Measure Listed Below Any Unit of Measure Listed Below
599 Other Storage x01 Open Burning/Open Detonation Short Tons Per Hour; Metric Tons Per
Treatment: Gallons Per Day or Liters Per Day Mechanical Processing Hour; Short Tons Per Day; Metric Tons
T01 Tank Gallons Per Day or Liters Per Day xX02 Per Day; Pounds Per Hour; or Kilograms
T02 Surface Impoundment Short Tons Per Hour; Metric Tons Per Hour; Gallons Per Hour
T03 Incinerator Per Hour; Liters Per Hour; or Btu’s Per Hour X03 Thermal Unit Gallons Per Day; Liters Per Day; Pounds
Gallons Per Day; Liters Per Day; Pounds Per Hour; Pear Hour; Short Tons Per Hour; Kilograms
Short Tons Per Hour; Kilograms Per Hour; Metric X04 Geologic Repasitory Per Hour; Metric Tons Per Day; Metric
704 Other Trestment Tons Per Day; Metric Tons Per Hour; Short Tans X399 Other Subpart X Tons Per Hour; Short Tons Per Day; or
Per Day; or Btu's Per Hour Btu’s Per Hour
780 Boiler Gallons or Liters Cubic Yards or Cubic Meters
781 Cement Kiln Gallons Per Day; Liters Per Day; Any Unit of Measured Listed Below
T82 Lime Kiln Pounds Per Hour; Short Tons Per
783 Aggregate Kiln Hour; Kilograms Per Hour; Metric
T84 Phosphate Kiln Tons Per Day; Metric Tons Per
786 Coke Oven Hour; Short Tons Per Day; or
786 Blast Furnace Btu’s Per Hour
UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE
UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE
Gallons .. ............. G Short Tons Per Hour . . .. ... D Cubic Yards . ............ Y
Gallons Per Hour ... ...... E Metric Tons Per Hour . . ... w Cubic Meters . .. ......... C
Gallons PerDay . ......... v Short Tons PerDay ....... N Acres ... .............. B
Liters .. ............... L Metric Tons PerDay . . ... .. S Acre-feet . ............ A
Liters Per Hour . . .. ....... H Pounds Per Hour ......... J Hectares . ............. Q
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D|4]1

9,716

294,500 .
230
1,000

300 .

165

||| ]n|n
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clc|lclC|a|d
oOl|Oo|Oo|O|O|O
oJ|Ooj0O|O|O|O
JEE Y TG QT BT O N Y

* SEE NOTE

230 . V) 001 ISpent carbon from the treatment of nitrate ester
ontaminated wastewater is mixed with coal. This
ixture is used as a fuel in the Goddard Power Plant.

ISpem carbon from the treatment of pink water is
ixed with coal. This mixture is used as a fuel in the
Goddard Power Plant.

*Note: Elementary neutralization is used at several locations on-site. This treatment is performed in containers.
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T|O0}1 A small portion of this waste is treated
fin a tank.

~
O
o
o
~

293,118 P s{of1{T(|{O0]1 A small portion of this waste is treated
fin a tank.

292,831 P S|Oo|1]T|O0]1 IA small portion of this waste is treated
lin a tank.

[¢0]
@)
o
o
[+2]

277,060
515
1,014
500

500

500

500

500

500
101,209
10,042
1
100,010
100,042
100,010
50

50

50

50

50

50
100,010
1
100,010
10,010
5

3,238
100,010

=D | =S = e e e e aeaaa]alalaalmjala| =] -

—_

wwwuwwNNNNNNNNNN—'—l—l—*J—l—l—i—l-i—l
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V|94 |O|V]|HA]|O|~H|~|~]|A]|~™]|~|O]|O]|O|H|O|OV]|O|O|V|V]|V|V|OW|O]|O
njiunlninjlonjn|lnjlon|in|lwn|lnlunln||lnlon|liwiillnw il vl v
oO|lo]o]Oojo|O|o]o|]Oo|o|OojOo|OojOo|o|o|o]o|o|ojo|Oo|olOo|Oo|Oo]O}O

|| WINI2|C|lO|O|INIOD[O|PdIWIN|=|OjJ0|O|Nl|O|~|W|IN]=]O|©
WIWIW[[WW[W|WINININININ|INININININ][=]=2|=2]=2]=2]=2]=2]=2]|=]=2]|0O

[
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p

P

15,372

10
50

13,523

9,188
18,766

4,000

5,250

500
1,000

500

10

410,000

50
3,800

20
1,300

20
473
8,617

50
50
5

5
5

0
0
0
50

1

1

1
1
1
1
1

1

D|0{3]|7

D|0]| 4

Fi10|O0

F|O|O}2
F10|0)3
FIO|O|4
FI0)0|5
FI0O|O|®6

F[ojoO|7

FlOj0]8
FIO0O|O0}9

F[o]2]|4
Fl[Oo}2]|7

K|lo|4]4

KfOo]4]|6

PlO]|O

PlO|O]|2
PlOjO]|3
P([O|O| 4
PlO|[O]|5
PlO|[O]|®6

7

8 |[D[O0O]3]8

9 |[D[0|3]9
0 |D|Oj4]|O

2 |DIO|4]|2

3}|Dj0|4]3

4
5
6
7
8
9
0

1

2

8
9

0 |[Ki0[4]5

2 |K[O}j4]7

3 |M[O]O

4 IM|O]|O

5 M| T|O

6 IM[T|O

7 IMX|O

8 [IN[O|S

9
0
1

2

3
4

3

4

4
4

4

4

5

6

7
[ 7
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0
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6
7

1

2

4
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7
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9
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01

o2|p{0|3|7
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A. Permit Application

XV Map - Please See Figures B-3 and B-4
XVI Facility Drawings - Please see Figures D-7, D-8, D-10, and D-12,
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A. Permit Application

Appendix A.2
Additional Environmental
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A. Permit Application

Additional Environmental Permits

NAVEODTECHCEN Part B Permit
(11/13/87 - 11/13/90)
(Resubmitted 5/17/90 and July 1994)

Water Appropriation and Use Permit
(7/1/91 - 7/1/2003)

Oil Operation Permit
(12/28/93 - 12/28/98)

NAVEODTECHCEN Part B, Permit Application
for 40 CFR Subpart X, Miscellaneous Units
(Submitted 11/8/88)

HDIVNAVSURFWARCEN Part B, Permit Application
for 40 CFR, Subpart X, Miscellaneous Units
(Submitted 11/8/88)

HDIVNAVSURFWARCEN Air Permit for
Open Burning of Propellants, Explosives,
Pyrotechnics, and Explosive-Contaminated Waste
(Expires 9/30/95)

NAVEODTECHCEN Air Permit for Open Burning of
Propellants, Explosives, Pyrotechnics, and
Explosive-Contaminated Waste

(Expires 9/30/95)

Air Operating Permit for "Rocket Fuel
Manufacturing Plant" (Goddard Power Plant)
(5/1/92 - 4/30/99)

NPDES (Industrial)
(4/1/94 - 3/31/99)

NPDES (Sanitary)
(4/1/94 - 3/31/99)

Earth Fill Discharge
(9/5/80 - N/A)

#A-223a (MDE)

#CH91G044(01) (MD DNR)

#94-OP-0666 (MDE)

#MD4170090001

#MD4170024109

#94-266-AP (Charles Ctny.)
Health Dept.)

#94-232-AP (Charles Ctny.)
Health Dept.)

#08-00040 (MDE)

#MD0003158 (EPA)
4#88-DP-2515 (MDE)

#MDO0020885 (EPA)
#88-DP-2528 (MDE)

#NABOP-FR (ACOE)
(Naval Ordinance Station)
79-1025
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B. Facility Description

Section B Facility Description

This section contains a description of the Indian Head Division, Naval Surface Warfare Center
(IHDIVNAVSURFWARCEN) in accordance with the requirements of COMAR 26.13.07.02D (15) and
40 CFR 270.14(b)(1).

B-1 General Description

The principal mission of the IHDIVNAVSURFWARCEN is research, development, and production of
propellants and explosives for the United States Navy. The scope of operations ranges from laboratory
research to full-scale production and testing. The [HDIVNAVSURFWARCEN is the largest employer in
Charles County, Maryland, and for the last 100 years has consistently proven to be a vital economic force

in Southern Maryland.

The IHDIVNAVSURFWARCEN is located at Indian Head, Maryland, approximately 25 miles south of
Washington, DC, at the southern terminus of Maryland Route 210 (Figure B-1). The
IHDIVNAVSURFWARCEN occupies approximately 2,400 acres of land and is situated on a peninsula
formed at the confluence of the Potomac River and the Mattawoman Creek, in the west-central portion
of Charles County, Maryland (Figure B-2). Figure B-3 is the 7.5-minute U.S. Geological Survey contour
map of the Indian Head Quadrangle, which shows the IHDIVNAVSURFWARCEN and nearby
surrounding areas. Figure B-4 is a detailed map of the [HDIVNAVSURFWARCEN. This map shows

property lines, gates, and fencing.

Past and present site operations at the [HDIVNAVSURFWARCEN utilize materials and generate wastes
listed as controlled hazardous substances (CHS), which are regulated by the Maryland Department of the
Environment (MDE). The Naval Explosive Ordnance Disposal Technology Division
(NAVEODTECHDIV) and the Naval Ordnance Disposal School (NAVSCOLEOD), tenant-command
operations, utilize/generate controlled hazardous substances. The NAVEODTECHDIV and part of the

1121-02.DOC B-1
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Figure B-2
Aerial View of the NAVORDSTA




B. Facility Description

NAVSCOLEOQOD are located on a separate 1,100 acre peninsula (Stump Neck Annex) and are
independently permitted (EPA ID number MD4170090001). In addition to these tenant commands,
[HDIVNAVSURFWARCEN has several detachments. One is White Oak, located in White Oak,
Maryland, which will be physically moved to Indian Head by the end of 1996, another is Yorktown,
located at a Weapons Station in Yorktown, Virginia. Both White Oak and Yorktown are independently

permitted for storage under their own EPA identification numbers.

The IHDIVNAVSURFWARCEN generates explosive and non-explosive hazardous wastes. These two
categories of wastes are managed separately by the IHDIVNAVSURFWARCEN as separate entities.
This CHS permit application addresses the treatment and storage of non-explosive hazardous wastes as
well as storage of explosive hazardous wastes (EHW). However, EHWs are treated according to the
information contained in the [HDIVNAVSURFWARCEN's RCRA Subpart X Miscellaneous Unit permit

application.

The acronym (EHW) will be used throughout to refer to explosive hazardous wastes.

The Waste Management Units at the [HDIVNAVSURFWARCEN that require CHS permitting are the

following:

. CHS Container Storage Building 455 (liquid and solid hazardous waste)
o PCB Storage Facility 1440 (PCB hazardous waste)
. EHW Storage Buildings 212 and 328 (solid explosive hazardous waste)

Detailed information and drawings of each of these facilities can be found in Section D, Process
Information. The IHDIVNAVSURFWARCEN also maintains numerous satellite and less-than-90-day
sites. Although there is no regulatory requirement to obtain a permit for either of these types of sites, the
IHDIVNAVSURFWARCEN's current less-than-90-day sites are listed in Section J (Other Environmental

Issues) for reference purposes. This list will change based on operational needs.

The chain-of-command/organizational chart for the IHDIVNAVSURFWARCEN is shown in Figure B-5.

Within this chain, the Environmental Division/Public Works Department is responsible for monitoring the

1121-02.DOC B-6
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B. Facility Description

IHDIVNAVSURFWARCEN's environmental program. The Waste Management and Prevention Branch
and the Air and Water Management Branch are responsible for the preparation of environmental permits.
Transportation of CHS within the IHDIVNAVSURFWARCEN is provided by each individual
department. The Supply Department operates the PCB Storage Facility (Building 1440) and the CHS
Container Storage Building (Building 455) and is responsible for manifesting the CHS. The Ordnance
Department operates the EHW Storage Buildings (Buildings 212 and 328) and is responsible for the
management and treatment of these wastes. Each department that generates any CHS, explosive or non-
explosive, is responsible for properly packaging, labeling, and dating CHS regulated by the Code of
Maryland Regulations (COMAR).

B-2 Topographic Maps, Existing Utilities, and Appurtenant Information

Figure B-4 delineates the CHS facility locations as well as the legal boundaries (property lines) of the
[HDIVNAVSURFWARCEN. Building 455 is located in map area K-36 and Building 1440 is located in
map area J-8 in Figure B-4, Building 212 is located in map area I-29, and Building 328 is located in map
area M-26 in Figure B-4. Individual plans for each CHS facility showing topographic and planimetric
features, within a 1,000-foot radius of each facility, are provided in Section D. These features are

provided on a series of four figures in Section D.

The source of potable water and power plant cooling water (Goddard Power Plant) at the
[HDIVNAVSURFWARCEN is ground water. Three 6-inch-diameter wells (130,000 to 250,000
gallons/day each) and one 4-inch-diameter well (35,000 gallons/day) supply low-silica ground water to
feed the Goddard Power Plant boiler. Cooling water is collected in Building 143 and/or Building 128.
Seven 4-inch-diameter wells (each has approximately a 175,000 gallons/day capacity) supply high-silica
ground water for the IHDIVNAVSURFWARCEN's drinking water requirements. All 11 production
wells are 300 to 550 feet deep. Table B-1 summarizes all known wells at the
[HDIVNAVSURFWARCEN. Fire-fighting water and various other cooling water applications on-site
are provided through a river water pumping and distribution system. Figures B-6a, B-6b, and B-6¢ show
the location of functional ground water wells at the IHDIVNAVSURFWARCEN, in addition to wells
within a one-half-mile radius of the IHDIVNAVSURFWARCEN.
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Table B-1

Indian Head Division

Naval Surface Warfare Center Wells

NOS Well
No.
1, Group 1

1A

2, Group 1

2A

3, Group 1

3

3A

4, Group 1

5, Group 1

6, Group 1

Test Well 6
7, Group 1

8, Group 1

USGS Well No.
(CH)
Bb1

Bb14

Bb2

Bb19

Bb3
Cb16

Cb34

Bb4

Cb17

BbS

Cb15

Bb6

Bb13
Bb7

Bb8

Year Drilled

1899

1952

1802

1972

1910

1972

1910

1953

1910

1953

1915

1953
1915

1915

Depth Drilled (ft.)

388

452

409

405

432
605

233

394

454

395

452

398

456
419

397

Casing Diameter

(in.)

0o Co o

o 0o o ® o™

= A
[ SN =]

w

12

o o

0 o ® [N N [--N--] <o

o o o®

Casing Depth (ft.)

0-206
218-331
345-372

0-209
234-336
350-437

0-207
226-293
333-369

0-250
250-370

0-200
0-217

0-265
276-312

323-365
381-385

0-271

281-320
332-381

0-251

261-301
311-376

0-255
265-308
317-377

0-223
231-262
273-310

Openings Diameter

(in.)

Co 00 ™ @ o 0o

o o

12

[--N-] o (-0 o o o

o o ™ 0o o,

Openings

interval (ft.)
206-218
331-345
372-388

209-234
336-350
437-452
207-226
293-333
369-390

270-380

208-220
274-302

217-232
265-276

312-323
365-381
385-394

271-281

320-332
381-391

261-295
251-261

301-311
376-397

255-265
308-317
377-396

223-231
262-273
310-321

Aquifer

Patapsco

Patapsco

Patapsco

Lower Patapsco

Patapsco

Lower Patapsco

Patapsco

Patapsco

Patapsco

Patapsco

Upper Middle
Patapsco and
Lower Patapsco

Patapsco

Patapsco

Status

Abandoned

Abandoned

Abandoned

In Use

Abandoned

Abandoned
Test for Cb19

In Use

Test; Poor
Yield -
Abandoned

Test;
Abandoned

Test;
Abandoned

Abandoned;
Test for Cb18

In Use

Abandoned

In Use

Abandoned




Table B-1

Indian Head Division

Naval Surface Warfare Center Wells (Continued)

(NOS Well  USGS WellNo.  Year Drilled  Depth Drilled ()  Casing Diameter Casing Depih ()  Openings Diameler  Openings Aquifer Stalus
Mo. {CH) fir.} (i) Interval {it.)
3z1-ar2 372304
9, Group § Bua 1915 X0 B D-185 B 185-105 Uppel Middle In Lise
Patapsoo and
Lower Patapaco
8 195-235 B 235-245
8 245-285 B 784-294
] 294-355 B 355-176
10, Giowp 2 Bei 18918 96 Abandoned
11, Giowp 2 Be2 1918 409 B l.ower Patapaco MGS -
Observation
Wall, Cappad
12, Growp 2 Bel 1918 a90 8 Lower Patapaco fn Use
13, Group 2 Bed 1818 293 ] MGS -
Qbearvahion
Wall
Abandoned
13 Terl WWall Bb1s 1955 600 Abandaned
8]
14 Gipwiag J Bus 1918 430 a Lowrer Patapsco Cbmatvation
Ayallabla fon
Lige
15 Cba 1953 623 16 D150 B 191-206 Upper Middle Raplacamant
Patapsuco and biednig dritled
Lower Patapsoo
10 0-121 ;] 230-234
8 206-230 B 241-245
B 234-241 8 268-180
] 245768
164 Bhi0D 1920 1200 Abandaned -
Cemeniad,;
Covarad by
Raud
16 £hB 1953 615 20 082 12 BS-93 Lippar Middia Abandoried
Pulupsco and
Lowes Patupsco
12 D-85 12 124133
12 93-124 10 221-220
12 133-153 10 234.242
10 153211
10 225234
16/ Cb3s 1884 503 6 0-433 q 433-461 Patusant I Ll
d 461-467 q 467-486
] 4B5-488
7 Ch1g 16954 457 16 0-185 8 261-285 Lowser Patapsco In L=e
10 185.261
12 085 12 124-133




Table B-1

Indian Head Division
Naval Surface Warfare Center Wells (Continued)

NOS Well  USGS Well No.  Year Drilied  Depth Drilied (L)  Casing Diameler  GCasing Depin ()  Openings Diameier  Openings Aquifer Status
No. (CH) fin.) {in.) Interval (ft.)
18 Chia 1954 605 16 0-120 8 208-2320 Upper Middle In Usas
Patapaco and
Lower Palapsco
10 0-208 -] 274.302
<] 220-274
12 coT 195 400 8 0-154 6 154167 Lovmr Patapseo MGS
Otsatvalion
Wall
B 167-400
20 Bb11 1952 542 B 1-263 ;] 263-2T9 Palapsoo Tasl Well
Abandonad,
Cemanted
B 278-347 8 347378
] Bel7 1952 450 B 0-345 8 345-361 Patapsco Anbandoned,
Replaced CH
Beld
B 158 1-450
23 Batb 1852 450 8 8 345-361 Palapaco MGS
Qbmarvalion
Well, Sealad,
Abandonad
22 Bois 1962 258 B 0-242 8 242-250 Patapuco Test Wall,
Abandoned -
Cainanled
] 250-258
2308 Bbi6 1956 600 Abandoned
Tast Wall E
23{B) Bb17 1857 330 16 0-230 10 240-294 Pataparo Gbﬁ:rd'erm
wll
10 230-240
24(A) Cchza 1958 380 {[-] 0-220 10 228239 Lipper Middia In Lise
AT Well Patapsco and
Lowsai Patapsco
10 0-228 10 269.286
10 239-269
(] Bo21 1966 600 Teul Vifedl,
Abandoned -
Camenlod
Tast Well for Chi1 1956 600 Paluxant Pump Test
Co29 Abandoned,
Code 0-600 A
MCA* Tost Cb3s 1970 435 ] p-180 -] 180-212 Patapsco Abgadonid
Wall 1
] 212220 -] 220-240
MCA* Tast Bb18 1870 405 6 0-320 6 120-380 Putapuco Abandorad

Wall 2




Table B-1

Indian Head Division
Naval Surface Warfare Center Wells (Continued)

NOS Weit USGS Well No. Year Drilled Depth Drilled (ft.) Casing Diameter Casing Depth (ft.) Openings Diameter  Openings Aquifer Status
No. {CH) (in.) (in.) Interval (ft.)
MCA* Test Bc73 1970 408 Abandoned
Well 3
MCA* Test Bb20 1971 408 6 0-199 6 199-224 Patapsco Abandoned
Well 3A
MCA* Test Bb21 1970 405 6 0-200 6 200-230 Patapsco Abandoned
Well 4
MCA* Test Cb37 1971 403 6 0-276 6 276-296 Patapsco Abandoned
Well 4A
Rum Point Cb38 1978 250 4 0-210 2 231-246 Patapsco In Use
2 210-231

*MCA = Matz, Childs, and Assoc
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B. Facility Description

Figure B-6¢
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B. Facility Description

The IHDIVNAVSURFWARCEN has a sanitary sewage treatment plant. A gravity/force main collection
system conveys sewage flows throughout the Activity to the treatment plant. The storm sewer system
consists of a series of gravity-draining pipes and ditches/swales to direct run-off from roadways and

around the bases of buildings or other facilities.

Figure B-7 depicts the current surrounding land uses.

The wind rose for the [HDIVNAVSURFWARCEN is presented in Figure B-8. The winds of greatest
velocity are generally from the northwest at 17 to 21 knots. Median wind velocity is about 5 knots,
originating most frequently from the south or northwest. The wind rose was developed at the U.S.
Marine Corps Base at Quantico, Virginia, which is located approximately 6 miles downstream and across

the Potomac River from the IHDIVNAVSURFWARCEN.

Vehicular and personnel access control is strictly monitored by Security Department personnel at the
[HDIVNAVSURFWARCEN. Guarded gate(s)/entrances exist at various locations, and a 7-foot-high
chain-link fence with three strands of barbed wire surrounds the IHDIVNAVSURFWARCEN
reservation. A second fence delineates the restricted area within the reservation. Figure B-4 shows the
locations and types of access control. Although fencing is not provided along all parts of the shorelines
bordering the Potomac River and Mattawoman Creek, large warning signs posted along the banks of
these waters forbid trespassing and warn of danger. These signs state, "DANGER-UNAUTHORIZED
PERSONNEL KEEP OUT," and are legible from a distance of at least 25 feet. The shoreline is inspected
by personnel during the course of routine operations. In addition, nightly on-shore inspections are

performed by IHDIVNAVSURFWARCEN security guards.

Table B-2 contains a list of structural features of interest keyed to Figure B-4. The identification of

intake and discharge structures is in compliance with COMAR 26.13.07.02D6.

1121-02.DOC B-16



Figure B-7 sﬁ\rmundm? Land Uses

-}
NA\I A, Indian Head, Maryland
A g
r \\‘
|-999"d <
/ \\
\
.Wed Town INDIAN HEAD
and Recreation POWDER FACTO

Residential Single Family
] Residential Agriculture

ik

M
p1

’( 8 NAVALANG
Yi y
754 RESERY ATIGNY

Marsh
Islang

el iy 2, K ;
P s e ANl 2
ey S U § NAV XLR_ESLRVATION” ) il b
/ L . Graved y
/ A 'l \‘* i | ;'.--. L 5
~‘ s ] 1
L 3 5
a 5 QTN ot s,
SCALE 1.62500
N 1 3 0 1 2 3 4 MILES
3
3000 0 3000 6000 9000 12000 15000 18000 21000 FEET
= —— e e — 1
] 5 0 1 2 3 4 5 KILOMETERS
ECE R LR =1 1




Figure B-8
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B. Facility Description

Table B-2
Structural Features Keyed to Figure B-4

Map Grid
Structure of Interest Building Number Coordinates
Main Entrance I-41
Restricted Area Entrance I-36
Hazardous Waste Storehouse 455 K-36
PCB Transformer Storage 1440 J-8
Explosive Hazardous Waste Storehouse 312 1-29
Explosive Hazardous Waste Storehouse 328 M-26
Firehouse 878 H-35
Public Works Office 551 K-33
Medical Clinic 1600 F-43
Helicopter Pad 1535 C-35
Base Command and Administration Building 20 G-36
Caffee Road Thermal Treatment Point L-6
Strauss Avenue Thermal Treatment Point K-1
Safety Thermal Treatment Point F-1/G-1
Intake Structures:
River Pump House 100 A-38
River Pump House 739 B-8
Discharge Structures:
IW 03 D-17
W 04 D-11
IW 05 P-29
Iw 07 T-34
IW 09 G-(-11)
IW 10 K-17
IW 18 P-24
W 21 J-7
IW 23 B-5
IW 24 C-2
IW 25 D-1
IW 28 B-8
IW 33 D-15
IW 34 F-15
IW 35 K-18
W 37 H-2
IW 38 B-8
IW 40 T-31
IW 45 P-22
IW 46 P-27
IW 48 A-37
1121-02.DOC
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B. Facility Description

Structural Features Keyed to Figure B-4 (cont'd.)

Structure of Interest

IW 49
IW 50
IW 53
IW 55
IW 56
IWe6l
IW 62
IW 64
IW 65
IW 66
IW 68
IW71
IwW 72
w77
IW 78
IwW 79
W 80
IW 81
IW 82
IW 83
IW 84
IW 85
IW 86
Iw 87
IW 88
IW 89
IW 90
W91
Iw 92
IW 93
IW 94
IW 96
IwW 97
Iw 98
IW 100
IW 101
IW 102
IW 103
IW 104
MP 105

(IW - Industrial Wastewater)
(MP - Monitoring Point)

Table B-2

Building Number

Map Grid Coordinates

N-(-16)
Q-20
Q-26
0-19
0-19
B-3
B-5
T-(-9)
G-(-11)
VV-21
T-32
G-6
G-6
3-5
E-36
K-7
S-32
T-32
K-24
J-24
H-24
126
I-21
I-21
c-7
0-23/0-24/0-25
K-23
D-20
H-25
R-(-12)
XX-(-22)
T-33
L-35
E-8
T-35
Q-32
0-23
E-16
I-13
P-29
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B. Facility Description

B-3 Location/Information

B-3a Environmental Information

The local geology is typical of the low-lying Coastal Plain region. Soils are unconsolidated sediments
varying in classification from clays to sands. Interbedded coarser-graded materials generally overlie
extensive layers of fine-grained clay. In some areas a hard dense fragipan layer exists in the subsoil which

restricts the downward movement of water.

Potable water wells are located in the Patuxent, Raritan, and Patapsco Formations that underlie the
THDIVNAVSURFWARCEN at depths ranging from 200 to 600 feet below sea level. Moisture from the
shallow water-bearing zone, which is present in the surficial deposits, is expected to move laterally
downgradient toward nearby sea level surface waters, namely, the Potomac River and Mattawoman
Creek. There are no IHDIVNAVSURFWARCEN wells and no wells in the town of Indian Head,

Maryland located in the shallow water zone.

THDIVNAVSURFWARCEN is located in Charles County, Maryland, this county is not listed in 40 CFR
Part 264, Appendix VI as a political jurisdiction in which compliance with the seismic standard must be

demonstrated.

B-3b Flood Plain Standard

The Potomac River and its tributaries (including Mattawoman Creek) in the vicinity of the
IHDIVNAVSURFWARCEN are characterized as an estuary and are therefore subject to tidal
action/saltwater intrusion. The mean river level for the Potomac is approximately 0.5 feet above mean
sea level (MSL), with mean high water at about 1.5 feet above MSL and mean low water at about 0.5
feet below MSL. MSL is essentially equivalent to the National Geodetic Vertical Datum (NGVD). Low-
lying marsh areas at the IHDIVNAVSURFWARCEN are subject to periodic flooding. Some areas of the

1121-02.DOC
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B. Facility Description

Activity (estimated at over 100 acres) are located within the flood plain. The contours of the 100-year
flood plain have been calculated by the Federal Emergency Management Agency (FEMA) in the
[HDIVNAVSURFWARCEN area. The flood insurance map of the [HDIVNAVSURFWARCEN, dated
5 June 1985, shows a Zone A6, 100-year flood elevation, at elevation 8 +/- MSL around the
THDIVNAVSURFWARCEN as referenced in Figure B-9. The extent of the flood plain and the locations
of Buildings 455, 1440, 212, and 328 are also shown in Figure B-9. None of the CHS storage locations
at the [HDIVNAVSURFWARCEN are located in the 100-year flood plain.

B-4 Traffic Information

The internal traffic routes within the IHDIVNAVSURFWARCEN are depicted in Figure B-4. Clear
visibility and adequate vehicle turning distances are provided at intersections where CHS are transported.
The road widths range up to 20 feet and minimal steep roadway slopes exist. Access to and from the
CHS facilities is adequate for the minimal traffic volume (less than 30 trips per week). There are no
measurable impacts on surrounding road networks due to CHS transported from the
THDIVNAVSURFWARCEN. The roadway system of the IHDIVNAVSURFWARCEN has been
designed and constructed for supporting vehicles that have a gross weight of up to 79,800 pounds. This
includes vehicles transporting CHS. Traffic control is achieved through the use of security personnel and
common traffic signs including "stop," "yield," and "slow" signs. The speed limit at the
THDIVNAVSURFWARCEN is 25 mph or less. As a safety precaution, the
[HDIVNAVSURFWARCEN requires vehicles to pull over to the side of the road when trucks carrying

explosive material pass by. This includes trucks carrying explosive hazardous waste.

According to information gathered in July 1983 by the Public Works Department, the average daily two-
way traffic volume on the main roadway at the [HDIVNAVSURFWARCEN, Strauss Avenue, is
approximately 6,700 vehicles per day. The traffic volume at present is slightly smaller due to personnel

decreases since 1993. The types of vehicles range from passenger cars to heavy trucks.
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C. Waste Characteristics

Section C Waste Characteristics

This section contains a description of the chemical and physical characteristics of the controlled
hazardous substances (CHS) generated, stored, or otherwise managed at the
IHDIVNAVSURFWARCEN. The Waste Analysis Plan (WAP) for sampling, testing, and evaluating is
included to ensure safe handling and storage and to provide the information required for disposal. This
information is submitted in accordance with the requirements of COMAR 26.13.07.02D(16) and (17) and
40 CFR 270.14 (b) (2) and (3).

C-1 Chemical and Physical Characteristics

The IHDIVNAVSURFWARCEN generates a wide variety of hazardous waste in the course of its
operational, educational, and research activities. Historically, most of the wastes generated at the facility
are explosive and explosive-contaminated wastes. Relatively small quantities of used solvents, excess

reagents, or other chemicals that may still be in their original containers are also generated.

Annual reports filed by the [HDIVNAVSURFWARCEN with the State of Maryland illustrate the CHS
that have been generated by the facility. Annual reports have been submitted by the
IHDIVNAVSURFWARCEN from 1983 through 1993. Copies of the complete reports are available
upon request. The chemical and physical natures of the various categories of CHS typically managed at
the IHDIVNAVSURFWARCEN are presented in Table C-1. Table C-2 provides information regarding
the following:

. Hazardous characteristics or basis for hazard designation.
) EPA hazardous waste code.
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Table C-1
Chemical and Physical Nature of Typical Controlled
Hazardous Substances at the IHDIVNAVSURFWARCEN

Category Typical Physical State Color Container/Method of Storage
Constituents
Oxidizers Ammonium Nitrate Solid-crystals Colorless Steel container color-coded orange or silver with conductive plastic bag
Ammonium Perchlorate Solid-crystals White
Reactive Metals Magnesium Solid-powder Silvery Steel container color-coded orange or silver with conductive plastic bag
Aluminum Solid-powder Silvery/white
Zirconium/Nickel Solid-powder
PCBs Polychlorinated Biphenyl Liquid-oils Yellow-orange | Transformers and capacitors
Solvents Acetone Liquid Colorless Glass bottles < 1 gallon; steel can or drum
Hexane Liquid Colorless Glass bottles < 1 gallon; steel can or drum
Ethyl Ether Liquid Colorless Glass bottles < 1 gallon,; steel can or drum
Heptane Liquid Colorless Glass bottles < 1 gallon,; steel can or drum
Cyanides/Sulfides Potassium Cyanate Solid (crystals) Colorless Glass bottles < 1 gallon; steel can or drum
Halogenated/Nitrated Hydrocarbons Methylene Chloride Liquid Colorless Glass bottles < 1 gallon; steel can or drum
Perchloroethylene Liquid Colorless Glass bottles < 1 gallon; steel can or drum
Trichloroethane Liquid Colorless Glass bottles < 1 gallon; steel can or drum
Alcohols Ethanol Liquid Colorless Glass bottles < 1 gallon; steel can or drum
Acids Nitric Acid Liquid Colorless Glass bottles < 1 gallon; lined can or drums
Sulfuric Acid Liquid Colorless Glass bottles < 1 gallon; lined can or drums
Phosphoric Acid Liquid Colorless Glass bottles < 1 gallon; lined can or drums
Explosive/Explosive Nitroglycerine, Liquid (Viscous)* Pale yellow Steel containers color-coded yellow or blue with conductive plastic bag
Contaminated Wastes desensitized Solid White or silver
Fluorocarbon Propellants Solid Black
Black powder Solid (Amorphous)’ White
Nitrocellulose
High Explosives Nitroguanidine Solid White Conductive plastic bag
HMX, RDX




Table C-2

Basis for Hazard Designation and
EPA Hazardous Waste Code

Waste Category Typical Constituents EPA Hazardous Hazardous Basis for Hazard Designation
Waste Number Characteristics
Oxidizers Ammonium Nitrate D001* Oxidizer Strong oxidizer
Ammonium Perchlorate D001* Oxidizer Strong oxidizer
Reactive Metals Magnesium powder D003 Reactive Water reactive
Aluminum powder D003 Reactive Water reactive
Zirconium/nickel D003 Reactive Explosive
PCBs Polychlorinated Biphenyls Mo001 Toxic Bioaccumulative
Solvents Acetone U002 Ignitable Flash Point - 15°F
Ethyl Ether U117 Ignitable Flash Point - 49°F
Heptane D001 Ignitable Flash Point - 25°F
Hexane D001 Ignitable Flash Point - 9°F
Cyanides/Sulfides Potassium Cyanate F007 Toxic
Halogenated Hydrocarbons Methylene Chloride Uoso Toxic Narcotic in high concentration
Perchloroethylene U210 Toxic Skin/eye irritant
Trichloroethane U227 Toxic Skin/eye irritant
Alcohols Ethanol D001 Ignitable Flash Point = 55°F
Acids Nitric Acid D002 Corrosive pH2.0
Sulfunic Acid D002 Corrosive pH2.0
Phosphoric Acid D002 Corrosive pH 2.0
Explosive/Explosive Nitroglycerine D003 Reactive Heat/shock sensitive (explosive)
Contaminated Wastes Nitrocellulose D003 Ignitable, reactive Flash Point = 55°F
Nitroguanidine, RDX, HMX D003 Reactive Explosive

C-3

*If Ammonium Perchlorate is less than 15 microns or any oxidizer is contaminated with a metal, a flammable, or an organic compound, the oxidizer is
considered an explosive.




C. Waste Characteristics

Appendix C.1 lists all the known hazardous wastes generated at the IHDIVNAVSURFWARCEN.
Section XTIV of the Hazardous Waste Permit Application (Part A) lists all known CHS that may be stored
at THDIVNAVSURFWARCEN.

C-2 Waste Analysis Plan

C-2a Requirements for Ignitable, Reactive, or Incompatible Wastes

The fundamental purpose of this WAP is to determine whether wastes are ignitable, reactive, or pose
problems of compatibility with other wastes. Through proper characterization, wastes can be segregated

and stored safety in accordance with applicable regulations.

This plan summarizes the analytical procedures necessary to characterize ignitable, incompatible, and
reactive wastes. Explosive wastes must be further characterized and managed in accordance with
NAVSEA Technical Manual OP-5, Ammunition and Explosive Ashore, a copy of which has been
submitted to the Maryland Department of the Environment. NAVSEA OP-5 includes mandatory
management practices (for example, limiting the mass of explosives that can be handled in a given class of

facility) for explosive wastes at all Navy installations.

C-2b Waste Analysis Parameters and Rationale for Selection

The IHDIVNAVSURFWARCEN generates many forms of CHS. Once generated, these wastes may be
accumulated, when and if appropriate, at one of the many satellite and less-than-90-day sites that exist.
They may also be transferred to Building 455 (non-explosive hazardous wastes), Building 1440 (PCBs),
or Buildings 212 and 328 (explosive hazardous wastes). Economic factors and/or quantity or time
limitations will determine when non-explosive hazardous waste will be transported to off-site disposal

locations. All EHW will be thermally treated on-site.
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C. Waste Characteristics

To safely manage and dispose of the waste, they must be properly characterized. This WAP serves the

following purposes:

. To determine if wastes are ha.zardbus, as defined by or listed, in regulations
promulgated by the State of Maryland in implementing the Resource Conservation
and Recovery Act (RCRA).

o To establish proper placement of CHS within a compatibility group to prevent

mixing of incompatible wastes.

o To identify waste hazard classes as defined by the Department of Transportation
(DOT), thereby ensuring proper labeling for waste shipped off-site.

o To provide the CHS identification needed by transporters and disposal operators
to enable them to operate as prescribed by RCRA.

Most CHS generated or managed by the Activity are explosive or explosives-contaminated wastes.
These wastes are identified by generating personnel on the basis of ingredients used as well as the

processing procedures/conditions.

The majority of non-explosive-contaminated CHS generated by the Activity are used solvents or
corrosives. These wastes are identified by generating personnel on the basis of the materials used and the
processing procedures/conditions. CHS not identifiable in this manner are analyzed for the hazardous
characteristics of ignitability, reactivity, corrosivity and toxicity using the Toxicity Characteristic

Leaching Procedure (TCLP), and for the characteristics detailed in Subsection C-2c.

CHS designated for off-site treatment or disposal are collected and managed in DOT approved
containers. Containers of CHS are characterized by the generating department on an internal manifest,
DD Form 1348-1 (Figure C-1) and waste profile sheet (Figure C-2). EHW designated for on-site
treatment are collected and managed in containers in good condition. Prior to treatment and/or storage in

Buildings 212 and 328, a SATTP Scrap Sheet (Figure C-3) must be completed.
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Figure C-1
DD Form 1348-1
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.C. Waste Characteristics

Figuare C-2
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Figure C-2 (cont.)
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C. Waste Characteristics

Once identified as a CHS, the waste is assigned a reaction group number (RGN) as described in the
"Proposed Guide for Estimating the Incompatibility of Selected Hazardous Waste Based on Binary
Chemical Reaction," D-34 Proposal P 168, ASTM, 1986 (see Appendix C.2). The RGN's are used to
ensure compatibility of waste within a container. The compatibility chart (Figure C-4) reproduced from
the ASTM guide is used as a general guide for compatibility of wastes. For those wastes which cannot
be assigned an RGN from the Annexes of the ASTM guide, the test methods listed in Appendix C.3 will

be used to characterize the wastes and assign it an appropriate RGN.

The IHDIVNAVSURFWARCEN is operated by highly trained personnel, and operations are conducted
such that there is little question regarding the major components of any waste generated. In almost all
cases, these wastes can be easily placed within the proper compatibility category for safe handling and
disposal. The primary need for waste analysis is to categorize unlabeled reagents and reaction mixtures

of unknown nature and, though very rare, of unknown origin.

C-2¢ Test Methods

The following discussion describes the procedure by which chemical and physical information and data on
unknown or unidentified CHS are obtained to ensure proper storage, transport, and disposal. These
identification steps will be carried out by the IHDIVNAVSURFWARCEN laboratory as required to

categorize the waste:

1. The tests for ignitability, corrosivity, reactivity, and toxicity, as defined and described in
40 CFR 261 .21 through 261.24. On September 25, 1990, the EP toxicity test was
replaced by the Toxicity Characteristic Leaching Procedure (TCLP).

2. Qualitative test for water reactivity and solubility of liquid waste.
3. Test for water in liquid waste.
4. Test for pH of liquid waste.

1121-02.DOC C-9
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C. Waste Characteristics

Figure C-3
S.A.T.T.P. SCRAP SHEET
MATERIAL CLASSIFICATION: PROPELLANT (1.3) EXPLOSIVE (1.1) SLUM

MATERIAL NAME (AS IT APPEARS ON MASTER LIST):

EXPLOSIVE CONTAMINANT (1F APPLICABLE, AS IT APPEARS ON MASTER LIST):

FORM OF MATERIAL: ENDFORMERS WHOLE GRAINS GRAIN FRAGMENTS SHAVINGS/CHIPS
IGNITION DEVICE PRODUCTION SCRAP (IN BOXES) SLUM LIQuId PULL TUBES
CARTRIDGE POWDER PRESS HEELS OTHER

SOLID MATERIAL
A) QUANTITY OF MATERIAL Lbs. (LIMIT 75 POUNDS PER CONTAINER)
B) NUMBER OF CONTAINERS
L1QUID MATERIAL
A) QUANTITY OF MATERIAL gal. (LIMIT OF 150 GALLONS TOTAL FOR SOVLENT TANK)
B) QUANTITY OF SLUMMED MATERIAL tbs. (LIMIT 75 POUNDS PER CONTAINER)
C) NUMBER OF CONTAINERS
IGNITION DEVICES, CARTRIDGES, AND PULL TUBES (CIRCLE ONE)

A) PROGRAM B) QUANTITY

C) WEIGHT OF EACH Lbs.

D) NUMBER OF CONTAINERS

SUB-COST CENTER OF SCRAP ORIGINATOR:

SIGNATURE OF SUPERVISOR: .

10) CHARGE NUMBER (MUST BE INCLUDED):

11) DATE SENT TO SATTP:

12) MATERIAL DISPOSITION:

A) ACCEPTED, MATERIAL BURN DATE:

B) REJECTED, REASON: 1 2 3 4 5 6 7 8 9 OTHER

THDIVNAVSURFWARCEN
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C. Waste Characteristics
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Figure C4
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C. Waste Characteristics

5. Qualitative test for cyanide in liquid waste.

6. Qualitative test for sulfide in liquid waste.

7. Test for organic halogen in liquid waste.

8. Semi-quantitative determination of polychlorinated biphenyls in liquid waste.

9. Compatibility test for liquid waste (for possible use in bulking multiple liquid CHS).

10. Semi-quantitative determination of peroxides and other oxidizing agents in liquid waste.
11. Free liquid.

New and unknown energetic substances are examined according to the [HDIVNAVSURFWARCEN's
Standard Operating Procedure (SOP) F20084, Unknown Materials Analysis, which states that, "Any new
and unknown energetic material shall first be analyzed by Differential Scanning Calorimetry (DSC) to
assess its thermal characteristics.” For this reason, some explosive-contaminated wastes have DSC
testing. If the type of material is known, this test may not be necessary; however, the information
obtained by this test may be appropriate in the case of wastes that have been altered by testing on-site.

SOP F20084 is available upon request.

The analytical methods used to categorize new and unknown explosive waste and test for ignitability,
reactivity, corrosivity, and toxicity are described in Appendix C.3. Figure C-5 is a copy of the flow chart
used to determine hazardous characteristics from Volume II of EPA SW-846 Test Methods for
Evaluating Solid Waste. This flow-chart is used by the IHDIVNAVSURFWARCEN to characterize
waste samples. Unknown wastes can be characterized by chemical analysis at the
IHDIVNAVSURFWARCEN laboratory or a contractor lab or both in 30 days or less. There are a
variety of tests that IHDIVNAVSURFWARCEN is capable of performing to determine if wastes are

explosive hazards. Typically the hazardous wastes are analyzed initially by Differential Scanning

1121-02.DOC C-12



C. Waste Characteristics

Figure C-5
Flow Chart for Determining Hazardous Waste Characteristics

Is waste
ignitable?

Is Nonhazardous by

waste reason of
reactive to air ignitability
characteristic

and/or
water?

——————————— —»1Hazardous
Does

waste
generate
toxic gas?

Yes

Is Yes

i
.1 No TCLP test
{ required?
Nonhazardous
for toxic gas
generation
characteristic Is waste -
toxic? Hazardous

Nonhazardous
for TCLP
characteristic
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C. Waste Characteristics

Figure C-5 (cont.)

Solid
Paint
Mixture e Filter Test
Liquid

Nonhazardous
for ignitability
characteristic

Is waste
corrosive?

Nonhazardous
for corrosivity
characteristic
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C. Waste Characteristics

Calorimetry (DSC). This determines the thermal characteristics of the waste. Follow-up tests may

include infrared spectroscopy, gas chromatography, and liquid chromatography.

In addition, reactivity tests such as card gap, cap, friction, impact, electrostatic discharge, and unconfined
burn may be performed to further classify the wastes. These Department of Transportation (DOT) tests
are routinely done to classify potentially reactive items prior to shipment. DOT classification authority

has been delegated to IHDIVNAVSURFWARCEN.
C-2d Sampling Methods

For drums of liquid wastes, personnel experienced in sampling procedures determine whether the
drummed material is homogeneous or layered. If homogeneous, a small glass tube or pipette is used to
sample the portion of the liquid nearest the surface. For layered wastes, a Coliwasa sampler (as described
by Test Methods for the Evaluation of Solid Waste Physical/Chemical Methods - EPA SW-846) is used

to collect a sample from the entire liquid column.

For a drum with no free liquids, the appropriate personnel assess the degree of homogeneity of the
wastes. Stainless steel spoons, spatulas, or a core sampler are used to collect grab samples from different

portions of the drum, such that the composite sample represents the drum's contents.

Care is exercised to obtain samples which are representative of the total waste volume. If a reasonable
degree of homogeneity cannot be assumed, multiple samples are obtained, analyzed, and compared for
uniformity. In addition, due caution is exercised to minimize direct exposure of sampling personnel to the
waste being sampled. The general hazardous characteristics of the waste should be known prior to

sampling to determine appropriate sampling safeguards.
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C. Waste Characteristics

Table C-3 depicts sampling techniques employed as described in EPA SW-846 Testing Methods for

Evaluating Solid Waste. Frequency of sampling will be conducted on a case-by-case basis.

C-2e Frequency of Analyses

Wastes that cannot be positively identified by the generator are sampled for identification. Wastes from
waste-generating processes will be reanalyzed whenever a change occurs in a process that is expected to

alter waste composition.

C-2f Requirements for Wastes Generated Off-Site

The IHDIVNAVSURFWARCEN will not accept unclassified wastes generated off-site. The
[HDIVNAVSURFWARCEN will, in the future, be accepting spent fixer from photo finishing operations
from DOD installations in Maryland for silver recovery and CHS from NAVSURFWARCENIHDIV
Detachment, White Oak (EPA ID # MDO0170023444) prior to closure of this installation. In addition,
any CHS that is generated from off-site testing of [HDIVNAVSURFWARCEN products, may be
brought back to IHDIVNAVSURFWARCEN for proper disposal. CHS generated off-site will typically
be the same or very similar to wastes generated at the [HDIVNAVSURFWARCEN.

Only certified drivers are used to deliver the CHS to IHDIVNAVSURFWARCEN. The CHS is
accompanied by a completed manifest, a Material Safety Data Sheet (MSDS), DD Form 1348-1 (Figure
C-1), a Waste Profile Sheet (Figure C-2), and a Land Disposal Notification Form. Each container is
identified by a number that matches it to the completed manifest, DD Form 1348-1, and the Waste Profile

Sheet. The completed documentation is used to verify the contents of the containers.
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C. Waste Characteristics

Table C-3

Sampling Techniques for Solid Waste

This table can be found in EPA SW-846 Testing Methods for Evaluating Solid Waste, Volume II. It is
found in Chapter 9 - Sampling Plan on page NINE - 48 as Table 9-7, Examples of Sampling Equipment
for Particular Waste Types. See SW-846, Chapter 9 for descriptions of the sampling equipment and

methods.

Waste Location or Container

Free-flowing

Coliwasa

N/A N/A Coliwasa Weighed | N/A Dipper N/A Dipper
liquids and slurries bottle
Sludge Trier N/A Trier Trier Trier a a
Moist powders or Trier Trier Trier Trier Trier Trier Trier Above Dipper
granules
Dry powders or Thief Thief Thief Thief a Thief Thief Above Dipper
granules
Sand or packed Auger Auger Auger Auger Thief Thief a Dipper Dipper
powders and
granules
Large grained Large Large Large Large Large Large Large Trier Dipper
solids Trier Trier Trier Trier Trier Trier Trier

a - This type of sampling situation can present significant logistical sampling problems and sampling equipment must be
specifically selected or designed based on site and waste conditions. No general statement about appropriate sampling
equipment can be made.

1121-02.DOC
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C. Waste Characteristics

C-2g IHDIVNAVSURFWARCEN Laboratory Capabilities

The following equipment is available for lab analyses in support of the waste analysis plan:

Chromatographs

Quantity Type Manufacturer Accessories
2 GS/MSD Hewlett PACKARD Purge & Trap
1 GPC Waters
2 LC Waters
1 LC/FTIR Perkin-Elmer
3 LC Shimadzu
2 IC Dionex
Spectorphotometers
Quantity Type Manufacturer Accessories
1 ICAP TJA SSEA, HF Torch
1 XRD Philips
1 NMR Varian
1 UV/VIS Varian
1 FLAA Perkin-Elmer MHS-10 Hydride
Model 2380 Analyzer
1 FLAA TJA Model 1000

Miscellaneous Equipment

Quantity Type Manufacturer Accessories
1 TA Dupont Autosampler
1 Microwave Digestor CEM Model MD 80
1 Sample Preparation Zymark Robotics
Robotics

1121-02.DOC C-18



C. Waste Characteristics

C-3 Quality Assurance

IHDIVNAVSURFWARCEN utilizes commercial laboratories and other Department of the Navy
laboratories as well as the laboratory facilities of our own Chemical and Physical Analysis Division to
characterize and analyze waste. To ensure that the data generated using the analytical test procedures are
accurate for storage and disposal of CHS, two documents will be followed. The two documents include
the Quality Assurance guidelines contained in Chapter One, "Quality Control," of SW-846 Test Methods
for Evaluating Solid Waste, and quality assurance procedures unique to [IHDIVNAVSURFWARCEN
contained in the "Test and Evaluation Department Quality Assurance Manual," IHSP 87-256, dated 31
March 1989. At a minimum, analyses contracted to commercial laboratories or other Department of the

Navy laboratories will be required to pass quality control criteria described in Chapter One of SW-846.

All of the instruments used for analysis of CHS are calibrated or standardized in accordance with their
manufacturers' specifications or SW-846, (both when applicable). Stock solution used for
standardization is prepared when necessary from certified standard reference materials which are

monitored by the branch manager of the laboratory.
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Appendix C.1
List of All Hazardous Wastes
Generated at the IHDIVNAVSURFWARCEN
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C. Waste Characteristics

ABBREVIATION DEFINITION
I Ignitable
C Corrosive
R Reactive
E TCLP
T Toxic
H Hazardous
CC FLASH Closed Cup Flash Point
DSC Differential Scanning Calorimetry
TCLP Toxicity Characteristic Leaching Procedure
FLAA Flame Atomic Absorption
GC Gas Chromatography
GCMS Gas Chromatography/Mass Spectrometry
GPC Gel Permeation Chromatography
IC Ion Chromatography
ICAP Inductively Coupled Argon Plasma
IR Infrared Spectroscopy
LC Liquid Chromatography (High Performance)
pH pH
XRAY DIFF Xray Diffraction
1121-02.D0OC C.1-2



Record#
374
317
319
257
321
423
107
101
320
316

45
217
474

23
480

12
310
305
314
138
225
170
489
214
245
246
360
236
143

30
233
347
253
415

55

66
205
231
402
417
318
468
447
292
390
391
394
399
395
274
389
192
191
190
104
182

97
388

chemname

1.1 ASH BURN POINT
20% ACETONE/80% HEXANE

20% ETHYL ACETATE,30% ACETIC ANHYDR

3M "R" PROCESS GUM

40% ACETONE 45% ACETIC ANHYDIDE 10%
45 CANS PAINT BEING ANALYZED

5% Q1-6106 IN METHANOL
6% COBALT NAP-ALL LIQUID

65%METHYLENE CHLORIDE 35% METHANOL

80% HEXANE 20% ACETONE
80% HEXANE, 20% ACETONE
80%HEXANE, 20%ACETONE

AAC G VARNISH MOISTURE & FUNGUS RES

ACETIC ANHYDRIDE

ACETONE
ACETONE

& WATER

ACETONE 90% WATER 10%
ACETONE CONT W/LC-12-15

ACETONE, ZINC CHROMATE CELLULOSE ACE
ACETONE/TOLUENE CONTAMINATED RAGS,P
ACETONE97%, TOLUENE (2%)

ACID CONTAMINATED W/MERCURY
ACID WASTE CONT W/MERCURY

ADHESIVE
ADHESIVE
ADHESIVE
ADHESIVE

SEALANT
SEALANT
SOLVENTS

AEROSOL SPRAY PRIMER KRYLON

AGED TDI TOLUENE DIISOCYANATE

AKLYD ENAMEL PAINT

AL IN HEPTANE

ALCOHOL ISOPRPYL

ALODINE CHROMIC ACID MIXTURE

ALUMINUM
ALUMINUM
ALUMINUM
ALUMINUM
ALUMINUM
ALUMINUM
ALUMINUM

PHOSPHIDE FUMITOXIN
POWDER
POWDER
POWDER
POWDER
POWDER
POWDER

ALUMINUM/HEPTANE
ALUMINUM/HEPTANE

AMMONIUM
AMMONIUM
AMMONIUM
AMMONIUM
AMMONIUM
AMMONIUM
AMMONIUM
AMMONIUM

HYDROXIDE
NITRATE
NITRATE
NITRATE
NITRATE
PERCHLORATE

PERCHLORATE 90 MICRONS
PERCHLORATE/200 MICRONS

ARSENIC/LEAD CONT SCRAP WOOD

ASH FROM
ASH FROM

ASH FROM SLUM PAN DRUM 166,167

BAGS, RAGS, GLOVES CONT. W/TOLUENE

BARIUM

HOG OUT PAN
IGNITER PAN

BARIUM CHROMATE
BARIUM HYDROXIDE

WATER(1%)

epa

D006
D001/F003
DO01/F005
PH-4

DO01/F003,5
BEING ANALYZED
D001, FO005

D001

D001/F002,5

D0O01/F003
D001/F003
F003

D001

D002
F003/D001
F003
D001/F003
D001/F003
D001, 7
F003,F005
D001/F003
D002, 9
D002, 9
D001

D001

D001

DO01/F003,5
DO01/F003,5

F0O05
D001
D001l
D001
DOG2
DO03/F006
D001
D001
D001l
D001
D001
D001
D001l
D001
D002
D001
D001
D001
D001
D001
D001
D001
D004,8
D008
D006, 8
D008
FoO05
D005
D002
D005

un

3077
1993
1993
9189
1993
1263
1993
1993
1993
1993
1993
1993
1263
1715
1993
1993
1993
1993
1983
1993
1993
2809
2809
9189
9189
9189
1993
1954
2078
1263
1993
1219
2924
1397
1309
1309
1309
1309
1309
1309
1993
1993
2672
2426
2426
2426
2426
1442
1442
1442
3077
3077
3077
3077
1993
1400
9189
1564



375
379
218
410

87

32
386
513
408
230
373

50
110
397

68
157

40
328
437
147

86
120
123
122
121
126
125
127
124
358

54
111
219
173
112
232
350
349
458
177
499
103

36
180
141

47
338
351
459
359

79

84

450
329
486
400

26
440
237

BASES ISOCYANATES AMINES
BASES ISOCYANATES AMINES
BASES, ISOCYANATES, IMINES
BATTERY NON RECHARGEABLE MERCURY
BDNF/DNPBF (ACETAL/FORMAL)
BLACK ENAMEL-ALKYD LUSTERLESS
BLEACH FIXER

BLEACH FIXER

BORON

BRUCINE

BURN POINT DIRT 174

CADIUM & CADIUM COMPOUNDS
CADIUM CONT. SANDBLASTER GRIT
CALCIUM HYPOCHLORITE

CALCIUM SILICIDE

CATALYST FJOR EPOXY PRIMER COMP B

CATALYST MIL-C83286 PART B
CEILCOTE 682 TOP COAT
CEILCOTE ADHESIVE COMPONENT

CEILING TILE CONTAMINATED W/MERCURY
CEILOTE T-430 (ALCOHOL NAPHTHA MIXT

CHEMLOK 205 ELEASTOMER ADHESIVE
CHEMLOK 205A ELASTOMER ADHESIVE
CHEMLOK 234B ELEASTOMER ADHESIVE
CHEMLOK 250 ELASTOMER ADHESIVE
CHEMLOK 252 ELASTOMER ADHESIVE
CHEMLOK 459 ELASTOMER ADHESIVE
CHEMLOK 7701 SURFACE TREATMENT

CHEMLOK TS3320-19 ADHESIVE & COATIN

CHOMERICS CATATLYST

CHROMINUM: CHROMINUM COMPOUNDS
CHROMIUM (CONTAMINATED SOIL)
CHROMIUM LEAD CONT FILTERS
CHROMIUM TRIOXIDE MIXTURE PH-1

CHROMIUM/LEAD CONTAMINATED FILTER

CHERONIUM/LEAD NITRATES
CLEANING COMPOUND SOLVENT
CLEANING LUBRICANT COMPOUND
CLEANING LUBRICANT COMPOUND

CLEANING, CMPD, SOLVENT, TRICHLOROT

COATING COMPOUND

COATING EPOXY - POLYAMIDE
COATING EPOXY RESIN COMP A
COATING, URETHANE MIL C 83286

COATING, URETHANE ORANGE 12197, MIL

COBALT BETA RES/ACETONE/WATER
COMPOUND CLEANING

COMPOUND CORROSION PREVENTIVE
COMPOUND CORROSION PREVENTIVE
CONAP CONATHANE

CONTAINS SOLVENT/PAINT RELATED MATE

CONTAMINATED RAGS

CORODEX #1

CORROSION INHIBITOR SEALING
CORROSION PREVENTIVE
CORROSION PREVENTIVE
CORROSION RESISTANT COATING
CSD PREMIX LOT #19

CYANOGEN IODIDE COMPLEXED W/SILVER

DATAKOAT PAINT SPRAY

FOO3

D038/F003,5

F003,5
D009

D001

D001
D002,11
D011

D001

P018

D008
D006, 8
D006

D001

D001
DOO1,F003
D001/F005
D001
D001, 3
D009

D001

DO0O1,F003,5

D001, F005

D001,F002,F003
D001, F002,F003

F002,F005
Fo02

D0O01,F003
D001,F003

D0O01/F003,5

D006,7,8
D007
D007, 8
D002
D007/D008
D001, 7
F002

F002

F0O02

F002

D001
D001, F005
DO01/F005
D001, 8
DOO1,DO08
FOO03

F002

F002

F002

D0O01/F003,5
Do01,8 F002,3,5

D007,F003
D002

D007

D001

Doo1l
pooz2,7
F002

D011

DO01/F002,5

1993
1993
1993
2809
1993
1263
1719
1719
9189
1570
3077
9189
3077
3101
1325
9189
9189
1263
9189
2809
1993
9189
9189
9189
9189
9189
9189
9189
9189
1993
9189
9189
9189
1755
9189
9189
1954
1954
9189
1993
1263
9189
9189
1263
1263
1318
1954
1954
1263
1993
1993
9189
1760
1263
1263
1263
1263
1993
2810
1263



44
396
153
449

134
130
443
119
485
117
118
327
280

90
281

24
497

82
238
239
241
240

13
156

34
168

62
105
140
199

94
429
209
422
211
425
463

61

60

22
355
487
142
167

63
220
377
439
295
264
301
522
304

58
115
221

57

65

DECONTAMINATING AGENT STB
DECONTAMINATING AGENT STB

DEGREASOL CLEANING FLUID

DEVELOPER & REPLENISHER
DEVELOPER/REPLENISHER

DIETHYL PHTHALATE 99%
DIETHYLENETRIAMINE (DETAO
DIHYROXYBENZOIC ACID/SALICYALTE ACI
DOW CORNING 21 ADDITIVE

DOW CORNING 281 CATALYST

DOW CORNING Q1-6106 (ADHESION PROMO
DOW CORNING Z6075 SILANE

DRY FILM LUBRICANT

DUNKIT DEGREASER

DUOMEEN T (N-TALLOW- 1,3 DIAMINOPRO
DUST CONT W/CADIUM

ECONBOND 787 EPOXY ADHESIVE PART A
ENAMEL ALKYD GLOSS BLACK PAINT
ENAMEL ALKYD GLOSS YELLOW 13538
ENAMEL PAINT KRYLON 1809 SCHOOL BUS
ENAMEL PAINT KRYLON BABY BLUE AEROS
ENAMEL PAINT,KRYLON 2202 BRASS,AERO
ENAMEL PAINT,KRYLON AEROSOL SPRAY
ENAMEL SILICONE SEMIGLOSS

ENAMEL, ALKYD SEMI GLOSS

EPOXY COATING

EPOXY PRIMER COMP A

ETHANOL/METHYL VIOLET

ETHYL ALCOHOL

ETHYL ETHER

FERRIC CHLORIDE 9002

FES #446H (SCOTCH GRIP RUBBER & GAS
FILLER WOOD LIGHT MAHOGANY

FILTERS FOR PAINT BOOTH

FILTERS FOR PAINT BOOTH
FIXER/BLEACHER FIXER

FLOURESCENT BULBS

FLOURESCENT BULBS

FLY BURN PAN ASH

FLY BURN PAN ASH (NG/NC/ACETONE)
FORMIC ACID

FREIT=GHTLINER 910 EPOXY PART B
FREON SOLVENT FLUX REMOVER
GALVANINZING COMPOUND

GLYOXAL

GRAY ALKYD ENAMEL

HALOGENATED EPOXY'S

HALOGENATED EPOXY'S

HALOGENATED FLAMMABLE

HALOGENATED FLAMMABLE

HAVEG HARDENER

HEAT RESISTANT PAINT

HEAVY METALS

HEAVY METALS/INORGANIC ACIDS

HEAVY METALS/ORGANIC ACIDS

HEAVY METALS/POISON CORROSIVE LIQ.
HEAVY METALS/POISON CORROSIVE LIQUI
HEAVY METALS/POISON LIQUID (CORROSI
HEPTANE W/AMMONIUM PERCHLORATE
HEPTANE W/AMMONIUM PERCHLORATE

D001
D001
D001
D002
D002
uoss
D002
D001
D001 ,F003

F003/D001,8

D001

D002

F002
D002/F001
D002

D006

D001

D001
D001,D008
D0O01/F005
D0O01/F005
F002,5
DO01/F005
D001
D001, 8
DO01/F005
D001

D001

D001
D0O01,F003
D002

D001,F005,F003
DOO1/F003,5
D007,8/F003,5

D007,8
D009
D009
D009
D008
D008
D002

D0O01/F003,5

F002

F003,5/D001

D001
D001

D001,22,38 F002,3,5
DOO1,38/F003,5
DO01,38/F003,5
D001,19,22/F002,3,5

D002
D001l

poo2,5,8,9,11

pooz, 9
D0o02,8,9

p002,5,6,7,8,10,11
D002,6,5,7

D002, 9

D0O1,38/F003,5
DO01,38 F003,5

1749
1749
1993
1719
1719
2810
20798
1993
9189
9189
9189
2203
1954
3066
9188
9189
9189
1263
1263
1263
1263
1954
1263
1263
1263
9189
9189
1993
1170
1155
2582
9189
9189
3077
3077
1719
2809
RECY
3077
3077
1779
9189
1954
9189
1325
1263
9189
9189
1993
1993
1760
1263
2924
2924
2924
2924
2924
2924
1993
1993



183 HEPTANE W/AMMONIUM PERCHLORATE D001,D038,F003,F005 1993

174 HEXANE 80%/ ACETONE 20% D001,FO003 1993
91 HI-T 650 DRY FILM LUBRICANT D001,F003,F005 1954
20 HX 686 COT #421 CURATIVE F005 9189

300 HYDROCHLORIC ACID D002 1789

303 HYDROCHLORIC ACID D002 1789

516 HYDROCHLORIC ACID D002 1789

294 HYDROCHLORIC ACID/METALS D002 2924
16 HYDROGEN PEROXIDE 29% MIN. D001 2014

384 HYDROMETER W/LEAD BSE MATERIAL D008 2291

3 HYPO SOLUTION FROM SILVER RECOVERY DO1l1l 3082

206 HYPO SOLUTION SILVER RECOVERY D011 3082
385 HYPO SOLUTION/TO BE RECYCLED DO11 3082
64 IGNITABLE TCLP/TOXIC LIQUID FLAMMAB D00O1,38 FO003,5 1993

201 IGNITABLE/TOXIC LIQUID D001,038 FO003,5 1993

353 IGNITABLE/TOXIC LIQUID D001/F003,5 1263

202 IMINES, ISOCYANATES & BASES pool,Db038/F003,5 1993
151 IMINES, ISOLYANATES & BASES D001/D038/F003/F005 1993

200 INORGANIC ACID/ CONCENTRATE SULFURI D002 1830
46 INORGANIC ACID/CONCENTRATED SULFURI D002 1830

235 INORGANIC OXIDIZERS D001,38/F003,5 1993
311 INORGANIC OXIDIZERS D001,38/F003,5 2924

382 INORGANIC OXIDIZERS D0O01/F003,5 2924

470 INORGANIC OXIDIZERS IN HEPTANE D001,38/F003,5 1993

203 INORGANIC OXIDIZERS PH-O D002/F003,5 2924

330 INTERNATIONAL ADHESION MODIFIER BAS D001/FO003 9189

333 INTERNATIONAL CURING AGENT D001 1993

335 INTERNATIONAL ELASTOMER TIE COAT DO01/F003 9189

" 334 INTERNATIONAL ELASTOMER TOP COAT DO01/F003 9189

331 INTERNATIONAL ELASTOMERIC TIE COAT DO0O1/FO003 9189

332 INTERNATIONAL HS UNIV EPOXY REACTOR DOOl 9189
25 TIRON CHLORIDE (FERRIC CHLORIDE SOLU D002 2582
135 TIRON OCTOATE D001 1993
113 ISOCYANATES/AMINES F0O3 2206
133 ISODECYL PELARGONATE/R45M/ ISOPHORO FO005 1993
184 ISOPAR-M WITH CADIUM D006 1993

213 KEROSENE CONT.W/PAINT SLUDGE D001l 1993
276 KEROSENE/PAINT SLUDGE D001 1993

267 LACQUER GLOSS WHITE D001/F003,5 1954
161 LACQUER, GLOSS WHITE D001,F005 1263

164 LACQUER,CELLULOSE NITRATE GLOSS D00O1,F003,5 1263
129 LC 12-15 (LEAD/COPPER RESORCYLATE) DO0O8 9189
49 LC-12-15 LEAD COPPER BETA RESORCYLA D008 ’ 9189

114 LC-12-15/HEPTANE D001 1993

483 LEAD 2 ETHYL OCTOATE MIL-L-17699 D008 9189

484 LEAD 2 ETHYL OCTOATE MIL-L-17699 D008 9189

299 LEAD BATTERIES D002, 8 2794
77 LEAD CARBONATE D008 2291

181 LEAD COMPOUND D008 2291

228 LEAD CONT PAINT . Doos8 1263
69 LEAD DUST D008 2291
52 LEAD SALICYLATE D0oQ8 9189
71 LEAD: LEAD COMPOUNDS Doo8 2291
31 LIGHT GRAY PAINT LACQUER D001, F005 1263

243 LUBE COMPOUND, DIMETHYLSILICONE D001/F002 9189
17 LUBRICATE SLYDE D001 1954

428 LUBRICATING COMPOUND AEROSOL SILICA F002 1954

393 LUPERSOL DDM-9 D001 3101

398 LUPERSOL DDM-9 D001 3101

158 LUSTERLESS GRAY LACQUER Doo01,5 1263



169
372

53

73

75

93

74
420
512
404
409
234
418
421
227

42

72
109
465
273
419
171
407
287
405
179
523
268
469

56
376
108

14
479

96
194

29
242
149
272

27
160
154
325
282
283
286
136
196
226
100

11

81

99
290
454
256
431
426
312

LUSTERL
MACHINI

ESS, LACQUER
NG COOLANT
MAGNESIUM POWDER
MAGNESIUM POWDER

MAGNESIUM RIBBON

MALEIC

MANGANESE/HEPTANE

MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY
MERCURY

ANHYDRIDE

& MERCURY CONT WATER

BOTTLE
BOTTLES
BOTTLES

CONT CONTAINERS

CONT DEBRIS
CONT SWITCHES

CONT. PAPER & PLASTIC

CONT. SOIL

CONTAMINATED
CONTAMINATED
CONTAMINATED
CONTAMINATED
CONTAMINATED
CONTAMINATED

CONTAINERS
GLASS
GLASS

THERMOS BOTTLE

W/GLASS
WITH DIRT

DIRTY W/WATER

SWITCHES
SWITCHES

THERMOMETER
W/HG ABSORB
MERCURY : MERCURY CONTAMINATED WASTE

METAL POWDER CONT W/HEPTANE

METHANO

METHANOL/KF REAGENT
METHY CHLOROFORM

METHYL
METHYL
METHYL
METHYL
METHYL
METHYL

METHYLENE CHLORIDE
METHYLENE CHLORIDE
METHYLENE CHLORIDE/ETHYL ACETATE
METHYLENE CHLORIDE/ETHYL ACETATE

MIXED S

MIXED SOLVNETS PH-O

L

ACETATE
ACRYLATE
ALCOHOL

ETHYL KETONE
ISOBUTYL KETONE 1 GAL GLASS

VOILET/ETHANOL/WATER

OLVENTS

MK 103 LINER MIX W/TOLUENE

MOLECULAR SEIVES WET W/ETHYL ACETAT
MONOETHANOLAMINE #9003 STRIPPER

MONOMETER-Y14931 MERCURY
N-BUTYL ACETATE
NG KILLER
NG KILLER
NG KILLER
NG KILLER
NG KILLER

NICKEL CADIUM RECHARGEABLE BATTERIE

NICKEL
NITROGU

POWDER
ANIDINE

NON HALOGENATED FLAMMABLE

D001, F005
D005, 8
D003

D003

D003

D002

D001

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D009

D001
D001, F005
DO01/F005
U226

D001
D001, 2
DO01/F005
D001/F005
DO01/F005
D001

F0O02

F002

D001,F002,3
DO01/F002,3
D001/F003,5

D001, 2
DO01/F005
D0O01,F003
D002

D009

D001

DOO1
D0O1,F003
D001,F003
D001
D0O01/F003
D006

D001

D001

D001,38/F003,5

1263
1142
1869
1869
1869
2215
1993
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
2809
1993
1230
1993
1238
1231
2924
1230
1193
1245
1993
1593
1593
1993
1993
1993
1993
1993
1993
1061
2809
1993
1993
1993
1993
1993
1993
2796
2881
1336
1993



380
427

95
378
381
383
162
343
344
336
348
342
346

10
212
254
412
414
492
496
339
352
340
498
436

82
223
307
365

85
216
265
403
471
411
413
462
488
277
337
163

51
148
434
466
198
244
309

35
451
432
248

3%

88
392

59
289

37

38
159

NON HALOGENATED FLAMMAEBLE

OIL 2 CYCLE LUBE

OXALIC ACID

OXIDIZERS/HEPTANE
OXIDIZERS/HEPTANE
OXIDIZERS/HEPTANE/SOLVENT
PAINT ALUMINUM HEAT RESISTING
PAINT CONT.RAGS

PAINT ENAMEL

PAINT ENAMEL ALKYD GLOSS

PAINT ENAMEL GLASS RED

PAINT ENAMEL INT GLOSS WHITE
PAINT ENAMEL NON ELAMING

PAINT FILTERS

PAINT FILTERS

PAINT FILTERS

PAINT FILTERS

PAINT FILTERS

PAINT FILTERS

PAINT FLAT BLACK LACQUER PAINT
PAINT GLOSS WHITE LACQUER AEROSOL
PAINT LACQUER AEROSOL BLUE
PAINT LACQUER,AEROSOL, BLUE
PAINT METALLIC ALUMINUM

PAINT OIL ALKYD

PAINT SLUDGE

PAINT SLUM

PAINT SLUM

PAINT SLUM

PAINT SPRAY BOOTH FILTER

PAINT SPRAY BOOTH FILTER

PAINT SPRAY BOOTH FILTER

PAINT SPRAY BOOTH FILTER

PAINT SPRAY BOOTH FILTER

PAINT SPRAY BOOTH FILTERS
PAINT SPRAY BOOTH FILTERS
PAINT SPRAY BOOTH FILTERS
PAINT SPRAY BOOTH FILTERS
PAINT THINNER PAINT SLUDGE
PAINT WHITE ENAMEL

PAINT, RUST INHIBITING

PH 2-ETHYLHEXOATE

PLANT GRADE ETHYL ALCOHOL
PLASTIC MEDIA W/ZINC CHROMATE DUST
PLASTIC MEDIA W/ZINC CHROMATE DUST
PLUTEK-COPPER PLATING SOL PLS15
POLISH LIQUID

POLY DINITROPOPYL ACRYLATE
POLYAMIDE RESIN COMPONENT B
POLYSULFIDE RUBBER COMPOUND
POLYSULFIDE SEALANT
POLYURETHANE FOAM PT B
POLYURETHANE PART A

POTASSIUM NITRATE

POTASSIUM PERCHLORATE

POWDERED ALUMINUM

PRETREATMENT COAITING,ACID COMP.
PRIMER COATING EPOXY

PRIMER COATING EPOXY PT B
PRIMER COATING, ZINC CHROMATE

D0OO1,38/F003,5
RECYLCE

D002
D001,38/F003,5
D001,38/F003,5
D001,8/F003,5
D001

D007/F003
D001,8/F003
D001, 8

D001, 8

DOO1

D001

F003,5
D001/F003,5
F003,5
D007,8/F003,5
F003,5

F003,5/D007,8,35

F003,5/D001,35
D001, F002
DO01/F003,5
D001/F002,3,5
D001

D001
DOO1,D007,F003
F005
F003,5/D001
D001, 8
D007,F003,F005
F005

F003,5

F003,5
DO07/F003,5
F003,5
D007/F003,5
D007/F003,5
F003,5/D007
D001/F003,5
D001

D001

D008

D001
D007/F005
D007/F005
D002

D001

D001
DO01/F005
D001,8/F005
D001, 8

F002
D001/F005
D001

D001

D001

D001, 2
D001/F005
DO01/F005
DO01,D007,F005

1993
1270
2449
1993
1993
1993
1263
1263
1263
1263
1263
1263
1263
3077
3077
3077
3077
3077
3077
1263
1954
1954
1954
1263
1263
1263
1263
1263
1263
3077
3077
3077
3077
3077
3077
3077
3077
3077
1263
1263
1263
9189
1170
9189
3077
1760
2189
1325
9189
9189
1263
1263
1263
1486
1489
1309
2924
9189
9189
1263



33

19
460
207
354
247
224
322
195

102
269
255
152
472
473
306
313
270
495
442
210
368
494
150
172
435
193
430
106
441
464
481
222
424

78

70
197
116
229
252
401
204
166
288
366

80
186
187
185
362
189
188

89
284

258
259
260
261

PRIMER MIL-P-22332

PRIMER 554004

PROCESSED HYPO SOLUTION

PROPYLAMINE

PROTECTIVE COATING, HUMISEAL 1lA33
PSI-690 PRIMER FOR SEALANT

R0OS6 ACETONE RINSATE

RAGS & PLASTIC CONT W/TOLUENE & VER
RAGS CONT. W/PAINT THINNER

RAGS CONT.W/PAINT THINNER

RAGS CONTAMINATED W/IRON OCTOATE
RAGS CONTAMINATED W/TOLUENE & R-140
RAGS,GLOVES W/EC801/SIL. FLUID/LIQ.
RAGS, PAPER CONTW/EC80/ZINC CHROMATE
RAGS, PAPER, PLASTIC CONT W/INRT LOVA
RAGS, PAPER, PLASTIC CONT W/TOL. CKU
RAGS, PAPER, PLASTIC CONT W/TOLUENE &
RAGS, PAPER, PLASTIC CONTAMINATED W/T
RECOVERED METHYLENE CHLORIDE/METHAN
RED GLOSS AKYLD ENAMEL PAINT
SALUCYLIC ACID/HEPTANE

SAND BLAST MEDIA PLASTIC

SAND BLAST MEDIA PLASTIC

SANDING SEALER

SEALING COMPOUND

SEALING COMPOUND

SEMI GLOSS ENAMEL RUST INHIB.
SILAPRENE INDUSTRIAL ADHESIVE
SILICONE CURING AGENT

SILICONE SS4004 SILICONE PRIMER
SILVER BETA RESORCYLATE IN HEPTANE
SILVER NITRATE

SLUM ASH 179

SLUM PAN ASH DRUM 168/169

SOAP PASTE TYPEII CLASS A

SODIUM & POTASSIUM NITRATE W/BARIUM
SODIUM HYDROXIDE

SODIUM HYDROXIDE LIQUID PHOTO RESIS
SODIUM METAL IN KEROSENE

SODIUM METAL/CADIUM NITRATE/SILVER
SODIUM NITRATE

SODIUM PERIODATE POWDER PILLOWS
SOIL SAMPLES CONT. W/SOLVENTS
SOLVENT CEMENT

SOLVENT CONT. RAGS

SOLVENT CONTAMINATED RAGS

SOLVENT RAGS CONT. W/METHELENE CHLO
SOLVENT TANK WATER CONT. W/ACETONE
SOLVENT TANK WATER CONT. W/ACETONE
SOLVENT TANK WATER CONT. W/ALCOHOL
SOLVENTS FROM SCOTCH GRIP CPNTACT C
SOLVNET TANK WATER CONT. W/ACETONE
SOLVNET TANK WATER CONT. W/ALCOHOL
SPENT ACETONE

SPENT ACID SOLUTION

SPENT
SPENT
SPENT
SPENT
SPENT

MACHINE
MACHINE
MACHINE
MACHINE
MACHINE

COOLANT
COOLANT
COOLANT
COOLANT
COOLANT

D0OO1,7/F003
DO0O1/F003,5
DO11

D001

F005

D001
DO01/F003
F005
F003,F005
F003,F005
F0OO0S

F005

F003,5

D007

F003

F005

F005

FO005
D001/F002,5
D001

D001
DO07/F003,5
D007

F003,5/D001, 35

FOO5 DOO1
D001, F005
D001, 8
D001,F003,5
D001
D001,F003,5
D001
DO01,11
F005,2,3
D008

D002
D001,5,8
D002

D002

D003,1

D001

D001

D001 _
F003,F005
D0OO1,F003,5
D007,8/F005
F002

F002

F003,5
F003,5
F003,5

pool1,35/F003,5

F003,5
F003,5
D001, F003
D002
D005, 8
D005, 8
D005, 8
D005, 8
D005, 8

1263
1263
3082
1277
1954
1263
3077
1993
1993
1993
1993
13893
1993
1993
1993
1993
1993
1993
1993
1263
1993
3077
3077
9189
1263
1263
1263
9189
9189
1263
1993
1493
3077
9189
1993
2924
1823
1719
1993
2924
1498
2924
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1593
1993
1830
1142
1142
1142
1142
1142



262
263
370
491
387
448
279
291

21
285

28
296
297
293
302
482
326
457
298

41
361
531
139
249
250
251
357
137

43
356
266

18
433
308
364
323
446
444
215
145
144

83
176
146
275

345
155
175
128
131
515
537
538
504
521
508
509
503
490

SPENT MACHINE COOLANT

SPENT MACHINE COOLANT/WATER/OIL
SPENT MACHINING COOLANT CONT W/WATE
SPENT PAINT FILTERS

SPENT PROCESSING SOLUTION

SPENT THERMAL BATTERIES

SPENT TRICHLOROETHANE 111

STENCIL INK

STENCIL INK BLACK TT-I~1795

STILL BAG CONT TRICHLOROETHANE SLUR
SUBDUE 2F FUNGICIDE

SULFURIC ACID

SULFURIC ACID ELCTROLYTE BATT
SULFURIC ACID MIXTURE

SULFURIC ACID MIXTURE

SYL-OFF PAPER COATING
THINNERF/COATING ACRYLIC
THINNERF/COATING ACRYLIC

TIN PLATING SOLUTION

TOLUENE W/MK 103 LINER MIX

TOLUENE WASTE
TOLUENE/POTASS./PER. /WATER

TP 900, R-140 LINERS, TOLUENE, SR 1
TREE & LOG MARKING PAINT

TREE & LOG MARKING PAINT

TREE & LOG MARKING PAINT
TRICHLOROETHANE MS~170
TRICHLOROETHANE/TOLUENE CONTAMINATE
TRICHLOROFLOUROETHANE
TRICHLOROTRIFLUOROETHANE CLEANING C
TRIETHYYLENETETRAMINE

TRIMEC BRAODLEAF HERBICIDE

TUBES CONT W/EC801 & LIQUID ENVEL
UNLEADED GASOLINE

UNLEADED GASOLINE

UNSATURATED POLYESTER RESIN LAM 411
URETHANE ACETONITRILE, METHYLENE CH
URETHANE IN METHANOL

USED PAINT FILTER

USED PAINT FILTERS

USED PAINT FILTERS CONT. THINNER, E
USED PAINT FILTERS W/EPOXY PAINT 15
USED PAINT SLUDGE /THINNER

USED STILL BAG FORMERLY CONTAINING
USED THINNER/PAINT SLUDGE

VAAR, 24%METHANOL, 75%WATER, POLYVINYL
VARNISH

VARNISH INSULATING

VESTANAT T1890E POLYISOCYANATE ADDU
VITON A & FREON 113

VITON/HYCAR IN 1-PROPANOL

WAS TE SOLVENT DUNKIRT CARB

WASTE ACETIC ANHYDRIDE

WASTE ACETIC ANHYDRIDE

WASTE ALUMINUM POWDER

WASTE ALUMINUM POWDER

WASTE AMMONIUM NITRATE

WASTE AMMONIUM PERCHLORATE

WASTE BARIUM NITRATE

WASTE BASES ISOCYANATES IMINES

D005, 8
D005, 8
D005-8
F003,5/D007,8
PH-10

TCLP TOXIC SOLID

FOO1

D001

D001

F002

D001

D002

D002

D002

D002
F003/D001
DO01/F003,5
DO01/F003,5
D002

F0O05
D001/F005
F005/D001
FOO05

D001
D0OO1,8/F005
D001

F002
F002,F005
F002

F002

D002

D002
DO05/F005
D001

D001

D001
DO01/F002
DOO1/F005
F003,5
D008/F003/F005
D008/F003/F005
D007

D001, F003,F005
F002
DO01/F003,5
F005

D001
D001,F003
D001

F002

D001
F002/D002
D001, 2
D001, 2

D001

D001

D001

D001

D001,5
F003,5/D001, 38

1142
1142
1142
3077
3082
2794
1993
9189
1263
1993
1993
1830
2794
1830
1830
9189
1263
1993
1760
1993
1993
1993
1993
1263
1263
1263
1954
1993
1082
1082
1760
1993
9189
1203
1203
1263
1993
1993
3077
3077
3077
3077
1263
9189
1263
1993
1263
1263
1993
1993
1993
3066
1715
1715
1309
1309
2426
1442
1446
1993



461
528
511
529
527
501
536
532
363
271
369
535
533
507
493
518
510
406
445
467
438
178
500
502
477
476
524
525

456
452
514
478
519
520
526
315
539
530
534
505
506
475
453
455
367
371
208

15
341

98
517

324

48
278
416
165

67
132

WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE
WASTE

CHEMLOCK205 67% MEK 33%
HALOGENTED FLAMMABLE
HEAVY METALS MIXED ACIDS

HEAVY METALS/INORGAN ACIDS

INORGANIC OXIDIZERS
KEROSENE PAINT SLUDGE
LACQUER C/N GLOSS WHITE
LACQUER CAMOUFLAGE

LACQUER ELBA SCLVINT & EC

LEAD GREASE OIL WATER
LEAD WATER

LUSTERLESS QUICK DRYING ENAME

MACHINING COOLANT
MAGNESIUM POWDER
MERCURY

MERCURY

MERCURY CONT GLASS
MERCURY CONT SULFURIC
METHYLENE CHLORIDE
METHYLENE CHLORIDE

MIXTURE OF ACETONE & PAINT
NATURAL ORANGE DETERGENT & WA

NG KILLER

NON HALOGENATED FLAMMABLE
PAINT & THINNER

PAINT FILTERS

PAINT FILTERS

PAINT SLUM

PETROLEUM NAPHTHA
PETROLEUM NAPHTHA
POTTING COMPOUND PART A
REMOVER PAINT

RUST, CORODEX

SEALING COMPOUND PT A
SEALING COMPOUND PT B
SOLVENT CONT RAGS
STRYRENE MONOMER
SULFANILAMIDE SOLUTION
SULFURIC ACID

72INC CHROMATE PRIMER
ZINC POWDER

ZINC W/HYDROCARBON GREASE
, LEAD/GREASE/OIL/WATER

, SEALING COMPOUND CEMENT
, VARNISH

, LEAD/CADIUM/WATER

, LEAD/GREASE/OIL/WATER

WASTES LEAD/GREASE/OIL/WATER

WATE
WATER

DPA SOLUTION
DISPLACING COMPOUND

WELDWOOD CONTACT CEMENT
WSTE MERCURY
YELLOW TRAFIIC PAINT

ZINC
ZINC
ZINC
ZINC
ZINC
ZINC
ZINC

CHROMATE CELLULOSE ACETATE WHI
CHROMATE PAINT RESIDUE
CHROMATE PRIMER

CHROMATE, THINNER ENAMEL PAINT

DUST PORTION ENAMEL
POWDER
POWDER

D035/F003,5
F003,5/D001,22
D002

D002, 9
F003,5/D001,38
D001

D001
D001/F005
D001

D008

D008
F003,5/D001
D005,6,8
D003, 1

D009

D009

D009

D002, 9

F002

F0O02
D0O01/F003,5
D007,8,9
F003/D001
D001,8/F003,5
D035/F003,5
D035/F003,5
F003,5

D001

D001

D001

D001
F002/D002
D002
F003,/D001
F003/D001
F003,5

D001

D002

D002
F003,5/D001,7
D001

D001

D008

D001

D001

D006, 8

D008

D008

D002
D001/F002
D001,F003,F005
D009
D001,8/F002,5
D001

D007
D001,7/F005
D007/F005
D006, 8

D001

D001

9189
1993
2924
2924
2924
1993
1263
1263
1993
9189
9189
1263
1142
1869
2809
2809
2809
2809
1993
1593
1993
9189
1993
1993
1263
3077
3077
1263
SAFE
SAFE
9189
3066
9189
9189
9189
1993
2055
1993
1830
1263
1436
1325
9189
1263
1263
9189
9189
9189
1760
1954
1263
2809
1263
1263
1263
1263
1263
1263
1436
1436
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5 proposai guidc has no status as an ASTM standard and is published on behalf of the sponsoring commitiee for infoﬁﬁz‘ﬂdﬂ
zonly fora maximum of two years. Comments arc solicited and should be addressed to ASTM. 1916 Race St. Philadelphia’
9103.-When referencing this document. the word ~Proposal™ must precede the P designation.

INTRODUCTION

‘The Resource Recovery and ConservaticiiAct of 1976(PI 94-580) defines hazardoy
wastc or a combination of solid wastes which because of its quantity, concentration, or
_physical, chemical, or infectious characteristics may cause or contribute to an increase in
“serious’ irteversible, or incapacitating reversible illness: of pose ‘a"substantial presént or
tential hazard to human health 'or the environment when improperly treated, stored.
e -or disposed of, or otherwise managed. The law also défines solid waste to ety
#¢not only solids but also liquids, semisolids, and contained gaseous materials.
o hc soombination of solid wastes™ part of the definition often presents_problems.ini;
@tﬁ%ﬁ?ﬁ cts of the fiianagement of hazardous wastes. Tn some instances, the combinitio
or mixture of two or more types of the wastes produces undesirable or uncontrolled .
reactions resulting in adverse consequences. These reactions may cause any one or Mo
of the. lUowing: (/) heat generation, (2) fire, (3) explosion;:(#) form4tion of toxic fu nesse
i '_w,ﬁ n of flammableé gases, (6) volatilization of toxic or.flammable substances, (7)
*¥=formation’of substances of greater toxicity, (8) formation of shock and friction sensitive
Hro mpounds, (9) pressurization in closed vessels, (10) solubilization of toxic substances.
J4). dispersal of toxic.dusts, mists, and particles, and (/2) violent polymerization. In this
nde,"such reactions are called incompatible reactions and the reacting wastes are called

ey

S Piops Buide v unddt tie junsdicuon ol ASIM 4fd 1iansporiativn.

ec D-34 0n Waste Disposal and is the direct responsi- Published for information only March 1986. g
' Subcommiitter DI Y ~n Camerinaiomeian o _
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incompatible wastes.

In the review of the literature and surveys of hazardous waslc management practices
several adverse reaction consequences resulting from the mixing of incompatible hazardou:
wastes have been noted. These consequences have<taused senous accidents involving
extensive damage to property, equipment, vegetation, and environment or injury or death
{o man, or other living things, or any combination of these. This guide has been developec
based upon case histones of accidents principally resulting from nsufficient or 1naccurat«
information concerning waste charactenstics, handling, and disposal practices.

The method of determining waste compatibilities described in this guide was developec
on the principal assumption that wastes interactions are due to the reactions produced by
the pure chemicals in the wastes. Included in this assumption 1s the condition that the
chemicals react at ambient temperature and pressure and that their reactivities zre uninflu-
enced by concentration, synergistic, and antagonistic effects. In this assu: ~tion, the
compatibility of a combination of wastes can be predicted by the reacuvities of the chemica.
constituents in the respective wastes.

For convenience in referencing when using the incompatibility method, the pure chem
icals known or expected to be present in hazardous wastes are classified under 41 differen’
Reactivity Group Numbers (RGN) based on molecular functional groups or chemica
reacuvitics

Significant portions of this guide were published by EPA as A Method for Determining
Compatibility of Hazardous Wastes.” The original work for the EPA publication wa:
conducted by H. K. Hatayama, J. J. Chan, E. R. deVeras, R. D. Stephens, and D. L. Storm

from the California Department of Health Services. The EPA has granted ASTM uncon
ditional use of this document for development of an ASTM standard. v

1. Scope

1.1 This guide provides a systematic method
for determining the incompatibility of most bi-
nary combinations of hazardous wastes. Addi-
tionally, it provides a list of compounds known
or expected to.be present in hazardous wastes.
Also, the guide ciassifies the compounds as well
as the wastes into chemical reactivity groupings
and lists the potenuial adverse reaction conse-
quences of most incompatible binary combina-
tions of the groupings.

Note | —The guide reflects the results of a literature
study conducted on case histonies of accidents caused
by the combination of incompatible wastes, industnal
wastestream constituents, hazardous chemical data,
and basic chemical reactions. Further literature studies

and test data will be evaluated by ASTM and included
in updated editions of this guide on a biannual basis.

1.2 This;guide consists of a step-by-step pro-
cedure (ScétJon 5) and an incompatbility chart
to be used to predict the possible results of mix-
ing. The chart is the key element (Should this
procedure indicate a compatible reaction. labo-
ratory testing should be conducted to vahdate
the actual compatibility.) As test data with in-
compatible results are evaluated, this informa-

tion will be included on the incompatibility
thart. ’

1.3 Limitation of the Guide:

1.3.1 This guide cannot be used to prcdlct all
the potential incompatible reactions of any two
given wastes, and neither can it furnish infor-
mation on all hazardous wastestreams because
of the tremendous variety of waste types, constit-
uents, and characteristics. Additionally, the guide
does not address ternary combinations of incom-
patible hazardous wastes.

1.3.2 The potential rcactxon consequences
predicted by the chart are bascd on 1 pure chemical
reactions only at ambient tcmpemturc and pres-
sure. Concentration, synergistic, and antagonistic
effects have been assumed not to influence the
reactions. The reactions have ‘not as yet been
validated on actual wastes comammg the chem-
icals.

1.3.3 Thi$ chart must only bc uscd in con-
junction with its aocompanymgxrcpon and 1ts
annexes, and compatible mixtures should be ~on-
sidered so only after confirmational exper.
especially with regard to mixtures having

hazard potential.
1.4 This standard may involve hazardou_s ma-
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(erials. operations, and equipment This standard
does not purport to address all of the safety prob-
lems associated with its use. It is the responsibil-
ity of whoever uses this standard to consult and
establish appropriate safety and health practices
and determine the appllcabxlll yof regulatory limi-

tations prior 10 use.

2. Terminology

2.1 Description of Term Specific to This
Standard:

2.1.1 incompatibility—the potential for ad-
verse reaction consequences listed in Table |
when two of the chemicals listed are intentionally
or inadvertently mixed together.

2.2 Abbreviations:

2.2.1 RGN—Reactivity Group Number.

2.2.2 RC—Reaction Codes.

3. Summary of Guide

3.1 This guide describes a method for deter-
mining the incompatibility of binary combina-
tions of hazardous wastes. Using the step-by-step
incompatibility analysis procedures, and the haz-
ardous wastes incompatibility chart, candidate

(Nﬁ:\c mixtures are first subjected through the

i
A

compatibility procedures for identification and

Aassification: and. next, the ‘chart is used to

predict the mcompaublhty of the wastes on mix-
ing.

3.1.1 The chart consists of 41 reactivity group-
ings of hazardous wastes which are displayed in
binary combinations on the chart.™

3.1.2 The guide is applicable to four categones
of wastes based on available compositional infor-
mation: (/) compositions known specifically. (2)
compositions known nonspecifically by chemical
classes or reactivities, (3) compositions known
nonspecifically by common or generic names of
wastes, and (4) oomposmons unknown requinng
chemical analysis.

4. Significance and Use

4.1 This guide is of particular value to gener-
ators, storers, treaters, u'ansportcrs, and disposers
of hazardous wastes and to regulators in identify-
ing and segregating wastes for storage, transpor-
tation, and disposal; for segmgatmg, combining,
and proper containerization” “of wast&s, or any
combination of these; for determining co-bunal

')f containerized wastes in the same cell or co-

onding of bulk wastes; for determining suitabil-

ity of sites for disposal of certain wastes: and for
purposes of detoxification or resource recovery
to prevent possible uncontrolled reaction.

4.2 This guide should be used oniy by profes-
sional personnel trained or familiar with chemi-
cal reactivity and the nature of chemicals.

NOTE 2—The following literature references are
cited for information only: (1-31).2

S. Procedure

5.1 General—This guide is used to determine
the incompatibility reactions of most binary
combinations of most hazardous wastes. The
guide is applicable to four categories of wastes
based on information available, namely: (/)
compositions unknown, (2) compositions
known specifically, (3) compositions known
nonspecifically by chemical classes or reactivities,
and (4) compositions known nonspecifically by
common or generic names only. This guide starts
with an incompatibility analysis flow chart (Fig.
1) indicating the analysis pathways for the four
categories of wastes, followed by the incompati-
bility reaction criteria and the stepwise proce-
dures for determining incompatibility.

5.2 Incompatibility Reaction Criteria—The
reactions between binary combinations of wastes
are not compatible according to this guide when
the undesirable and hazardous consequences out-
lined in Table | are produced.

5.3 Procedures for Determining Incompatibil-
itv—Five main steps are required in the step-by-
step proccdur&s for determining the reaction in-
compaublhty of any Wastes A and B. The pro-
cedures are conducted with reference to Figs. |
and 2 (Note 3) and Annexes [, 2. and 3.

_ Note 3—Figure 2 is available as an adjunct (wall-
size color chart)’ to this proposed guide.

5.3.1 Obtain as much information as possible
about the history and compositions of the wastes.
Such information can usually be obtained from
the records of the waste producers, the manifests
that accompany the wastes and examination of
the processes that produced the wastes. When no
information is available, collect representative
samples of the wastes and submit them for anal-

e boldface numbers in parentheses refer to the list of

references at the end of this proposed guide.
) Available from ASTM Headquarters. Order PCN 12-

001680-48.
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ysts. The analysis should provide information on
the specific chemucal consutuents or classes of
compounds in the wasles.

5.3.2 Starting with Waste A_ list on the work-
sheet (Fig. 3) on the column for Waste A. the
chemical names or classes of compounds in the
waste or the generic names of the waste. The
composition of the waste is known specifically
when the constituents are listed by chemical
names such as ethylene glycol. sodium nitrate.
etc.. known nonspecifically by classes when the
constituents are identified only by chemucal
classes or reactivities such as alcohols, caustics,
mercaptans. etc. The waste is known nonspecifi-
cally by generic names when classified as spent
caustic, tanning sludge. copper plating waste, etc.

5.3.3 When the compositton of Waste A is
known specifically by chemical names. consult
Annex Al. Find the chemicals in the list and
note their respective Reactivity Group Numbers
(RGN) on the worksheet. If a chemical compo-
nent is not listed in Annex Al look for its syn-
onym(s) (32 to 43) and note 1ts RGN (see 5.5.1
Example I, Note 4). Alternauvely, when no syn-
onym can be found. the RGN of the component
may be determined based on its chemical class
or reactivity (5.5.1. Example . Note 6).

5.3.4 When the composition of the waste is
known nonspecifically by chemical classes or
reactivittes only. consult Annex A2 and note the
corresponding RGN on the worksheet (5.5.2.
Example 2).

5.3.5 When the composition of the waste is
known nonspecifically but classified by common
or genenc names, consult Annex A3 and note
the RGN on the worksheet (5.5.3. Example 3).

5.3.6 Repeat the above procedure for Waste
B and list the information on the column for
Waste B on the worksheet (Fig. 3).

5.3.7 Consult the Hazardous Wastes Incom-
patibility Chart’ in Fig. 2 and determine the RC
between any binary combinauons of RGN of
Wastes A against B. Note all RC on the work-
sheet. If no RC is listed, Wastes A and B are
compatible and vice versa.

5.4 Procedures for using the hazardous wastes
incompatibility chan.

5.4.1 The chart’ (Fig. 2) is a quick and ready
reference for determining the incompatibility re-
actions of most binary combinations of hazard-
ous wastes. (See Note 3.)

5.4.2 Description of the Chart?

5.4.2.1 The chan consists of 41 reactivs
groupings of hazardous wastes which are d
played 1n binary combinatons on the ch

5.4.2.2 Thefirst column of the char .
reactivity groups by RGN. The first 34 K
which are based on chemical classes or molecul.
functional groups are listed consecutively from
to 34. The last 7 RGN which are based on gener:
chemical rcacuvities are hsted consecutivel
from 101 to 107. The second column lists th
corresponding reactivily group names. Eac
group name is followed by a number of reactio
squares. A terminal square of each row is labelle.
with its RGN and together serve as headings fo
the columns of squares. An additional botton
row of squares is labelled correspondingly as th:
diagonal row of squares.

5.4.2.3 The rest of the squares on the char
are either blank or filled in with RC. Any RC or
the squares indicate potential incompatible re
actions that can result from the combination o
the wastes reactivity groups represented by the
individual squares. The predicted reactions are
based on the combinations of the most reactive
chemicals in the respective reactivity groups. All
the binary wastes combinations designated with
RC are described in greater detail in Anr: - *
Where waste combinations are believed .
incompatible but insufficient supporting «_
have been found in the literature. incompatible
reactions are also noted and marked on the chart
with “U.” The RC are identified in the legend on
the upper right hand comner of the chart and
descnibed in detail in 5.2. The multiple RC arc
explained in 5.4.4.

5.4.3 Steps for Using the Chart:

5.4.3.1 For the binary combination of any
reactivity groups. first find the RGN of the first
group on the first column of the chart.

5.4.3.2 Find the RGN of the second group
from the bottom squares of RGN.

5.4.3.3 Find the intersecting reaction square
for the two RGN.

5.4.3.4 Note the RC in the square.

5.4.3.5 Refer to the legend on the chart or in
5.4 for the explanation of the RC.

5.4.3.6 When no RC is found on the reaction
square, the two groups of wastes are compatible.
When any RC are noted on the square, the wastes
are incompatible when mixed or allowed to come
in contact with one another.

5.4.4 Explanation of the Multiple RC-
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_ many binary combinations, multiple RC are used
.0 denote the reaction consequence. The order
n which these letter codes appear in the squares
orresponds to the order in which the conse-
quences can occur. For example, in RC (HFg).
the first letter denotes the initial or pnimary haz-
ardous consequence of a binary reaction which
in this case i1s heat generation. The second and
* third letters denote the resulting secondary con-
sequences of the production of fire and explosion
from the heat generated by the primary reaction.
In some cases the third letter code refers to a
resulting tertiary consequence such as the evolu-
tion of a toxic gas from a fire caused by excessive
heat generation ("FY). Where the codes GTqge
appear, the gases evolved are toxic and flamma-
ble such as hydrogen sulfide, hydrogen cyanide.
or carbon disulfide. The relative positions of the
letter codes to one another in this case bear no
significance. The codes can also be written as
GFgr.

5.5 Specific Examples—The following exam-
ples illustrate the stepwise procedures for deter-
mining the incompatibility of hazardous wastes.

5.5.1 Example |—Composition known specif-

(" Hy.
L ]}5.1.1 The manifestsidentify the constituents
e the wastes specifically as follows:

(a) Waste A contains ethylene glycol. chloro-
benzene, and hydrochloric acid.

(b) Waste B contains iscoctane and sodium
sulfide.

5.5.1.2 List the components of Waste A on
the column for Waste A on the worksheet (Fig.
3). Consult Fig. I and follow the incompatibility
flow diagram for composition known specificaliy.

5.5.1.3 Find the RGN of the components eth-
ylene glycol, chlorobenzene and hydrochlornic
acid in Annex A4 (Note 4). Thus, the RGN for
the components are: ethylene glycol —4. chloro-
benzene —17, and hydrochloric acid ~1.

NoOTE 4—If a chemical constituent is not listed in
Annex Al, its synonym(s) can be obtained from chem-
ical references (for example, Refs 32 to 34) and used 10
determine its RGN. For example, Pyranton is a chem-
ical not listed in Annex Al. In the Merck Index (39).
the synonym for this chemical is diacetone alcohol
which is listed in Annex Al with RGN of 4 and 19.
Thus, the incompatibility of this compound with other
waste constituents can be established in the same way

Example i.

5.5.1.3 Record the RGN of the components
e worksheet.

5.5.1.4 List the components of Waste B on
the column for Waste B on the worksheet. Repeat
this procedure for Waste B. Thus. the RGN of
the components of Waste B are as follows: 15~
octane-29, and sodium sulfide 24. 33. and 105.

NOTE 5—If Waste A contains a water reactive con-
stituent (RGN 107) and Waste B contains an aqueous

component. then water (RGN 106) should be listed as
one of the hazardous components for Waste B.

5.5.1.5 Pair up each listed RGN of Waste A
against that of Waste B. Hence the following
pairs are possible: 4 and 29, 4 and 33. 17 and. 29.
17 and 33. I and 29. | and 33. For each paur.
find the RC in the Hazardous Wastes Incompat-
ibility Chart?® (Fig. 2). Record the corresponding
RC for each pair on the worksheet. The com-
pleted worksheet is shown in Fig. 4.

5.5.1.6 Conclusion—Waste A is incompatible
with Waste B. Potential hazard of toxic (GT) and
flammable (GF) gas formation generates heat by
chemical reaction (H). ignition of reaction mix-
tures (F). explosion due to rigorous reactive (E).
and solubilizing of toxic substances (S) are ind:-
cated if the wastes are mixed.

NOTE 6—When a synonvm for an unlisted com-
pound cannot be found, the RGN under which it is
listed may be derived by molecular functional groups
or chemical reactivity. For example. isobuty! carbinol
is not listed in Annex Al. The Merck Index (39).
however, lists the compound as an isopentylalcohol.
Therefore. by consulting Annex A2, isobuty! carbinol
may be classified under RGN 4. When the compound
contains more than one functional group. all applicable
RGN must be.identified. A compound like peroxosul-
furic acid is not listed in Annex Al. The functional
groups of this chemical are those of a strong mineral

acd and a very powerful oxidizing agent. Therefore.
the compound may be classified under RGN 2

5.5.2 Example 2—Composition known non-
specifically by chemical classes for activities.

5.5.2.1 The manifests identify the wastes con-
stituents as follows:

{a) Waste A contains toxic metals, aldehydes.
and alcohols.

(h) Waste B contains toxic metals and oxidiz-
ing agents.

5.5.2.2 List the components of Waste A in the
column for Waste A on the worksheet (Fig. 3).
Consult Fig. | and follow the incompatibility
flow diagram for composition known nonspecifi-
cally by chemical classes or reactivities.

5.5.2 3 Find the RGN for toxic metals. alde-
hydes. and aicohols in Annex A2. This. the RGN
for the components are: toxic metals—24, alde-
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hydes—5, and alcohols—4.

5.5.2.4 Rccord the RGN of the components
on the worksheel. :

5.5.2.5 List the components of Waste B in the
column for Waste B on the worksheet. Repeat
the procedure for Waste B. Thus, the RGN for
the components of Waste B are: toxic metals—
24 and oxidizing agents— 104.

5.5.2.6 Determine the incompatibility of
Waste A and B'in the same manner as in 5.4.3.
The completed worksheet for this example is
shoyn in Fig. 5.

5.5.2.7 Conclusion—Waste A is incompatible
with Waste B. Potential for heat and fire gener-
ations (Hg) are indicated if the wastes are mixed.

5.5.3 Example 3—Composition known non-
specifically by common or generic names of
wastes. v

5.5.3.1 The manifests describe the wastes as
follows:

(a) Waste A is a metal plating waste.

(b) Waste B is a pectin waste from the pro-
duction of citrus products.

5.5.3.2 List the generic name of Waste A in
the column for Waste A on the worksheet (Fig.
3). Consult Fig. 1 and follow the incompatibility
flow diagram for composition known nonspecifi-

TABLE 1}

cally by common or generic names of waste.

5.5.33 Find the RGN of “metal pl-ng
waste” in accordance with Annex A3, The
for this genencwaste are |1 and 24.

5.5.3.4 Enter the RGN of Waste A on the
worksheet.

5.5.3.5 Enter the waste generic name of “Cit-
rus Pectin Waste™ in the column for Waste B on
the worksheet. Repeatstepsin 5.5.3.3and 5.5.3 4
for Waste B. This, the most likely RGN for this
generic waste are | and 4.

5.5.3.6 Determine the incompaubility of
Wastes A and B in the same mannerasin 5.5.1.5.
The completed worksheet for this example is
shown in Fig. 6.

5.5.3.7 Conclusion—Waste A 1s incompatible
with Waste B. Potential hazards of toxic and
flammable gas formation (°GF) are indicated if
the wastes are mixed.-Also solubilization (S) of
metals may occur.

6. Precision and Bias

6.1 No statement 1s made about either the
precision or the bias of the information provided
by this guide or the accompanying chart since
the results cannot predict all potential incompat-
ible chemical reactions of any two given w2

Reactioa Codes and Coasequences

NOTE—The RC is used in the incompatibility chart (Fig 2)
to denote the potential hazardous reaction consequences that
can result from the binary combinations of the wastes.

Reaction .
Codes (RC) Reaction Consequences
H generates heat by chemical reactions
F - produces fire from extremely exothermic reac-

tions, ignition of rcaction mixtures or of the
reaction products

G gencrates innocuous gases such as nitrogen gas
(N3), carbon dioxide (COn). ctc. but can

causc pressurization and rupture of closed

containers

GT generates toxic gases such as hydrogen cyanide
(HCN). hydrogen sulfide (H,S), etc.

GF generates (lammable gases such as hydrogen gas
(Hi). acetylene (G3Ha), ctc.

E produces explasion due to extremely vigorous

reactions or reactions producing enough heat
to detonate uastable reactants or reaction

products

P produces violent polymerization resulting in
the generation of extreme heat and some-
times toxic and flammable gases

S solubilizes toxic substances such as metals
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EXAMPLE 1
Wostfe A Source
1
Wasle B gource
Nome of Waste
Evaluation Dote __
L 7] - fnd
o © ©
o = <= -
E elal al &
WASTE B8 el e} E E
[T el > =2
WASTE A d el s sl =
>l 21 81 &) &
SE| -
-]
Ez
ezl 2l =
eoll M| "} © =
Reoctivity S
Nome Group Number .
Ethytene Glycol 4 Nere '
Chilorobenzene 17 H 3
. . T H
Hydrochloric Acid 1 %e] S |Mer

Noti —Refer to Fig 2 for the definitions of the Reaction Code entered on the squares of this worksheet.

FIG. 4 Completed Worksheet for Determining Harardous Waste Incompatibility When Wastestream Compositions Are Known
Specifically
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EXAMPLE 2
.
woste A Source
E Woste B Source
{ Name of Waste
i Evoluotion "Date ____
<
Efl s| <
2| 5| £
WASTE A =l = s
self < | °
-_3
‘.c_".z
[-%
EH IR
Reoctivit ©
Nome Group Number
Toxic Metals 24
He
Aldehydes 5
H
Alcohols 4 F
.

]

Noaspecifically by Chemical Classes

NoTe—Refer 1o Fig. 2 for the definitions of the Reaction Code entered on the squares of this worksheet.
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EXAMPLE 3

Woste A Soufee,
Wwoste B Source
Nome of Woste :
Evaluation : Dote ___
ol &
gl £
WASTE B <.
WASTE A b | e
o -
.; E a.
— 3
oz
3(1.
xal]l <]~
Reoclivil‘ ©
Nome Group Number
Metol Plating Waste 1 ﬂ;F
24 S

Note—Reler 1o Fig. 2 for the definitions of the Reaction Code entered on the squares of this worksheet

F1G. 6 Completed Worksheet for Determining Harxrdoas Wnste1ncumpnﬁhmty ‘When Wastestream Compdauon?An Known
Noaspecifically by Geperic Names
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s Al.1 This annex hsts the chemical substances that
~ may be found in hazardous wastestreams. The list is
not inclusive but represents the data compiled through
a hterature survey and examination of hazardous waste
management practices.
; A1.2 The list consists of three columns. The first
column lists the chemical or trade names in alphabetical
order. The trade names are denoted by the asterisks (*).
The second column lists the synonyms or common
names of the chemical substances when available. The
third column lists the reactivity group numbers (RGN)
assigned to the substances as derived in Annex A2, A
compound may be assigned more than one RGN.
A1.3 This annex is used to obtain the RGN of waste
constituents when known specifically. The RGN is used
to determine the incompatibility of the combinations

D-34 Proposal P 168

ANNEXES

(Mandatory Information)

Al. LIST OF CHEMICAL SUBSTANCES, COMPOUNDS, AND CLASSES

of wastes according 10 the incompatibility guide 1n
Section 5

Al.4 The chemical substances listed were compiled
from several sources. The list of Hazardous Wastes and
Hazardous Matenals and List of Extremelv Hazardous
Wastes and Extremely Hazardous Matenals in Califor-
nia’s Industnal Waste Law of 1972 (44) served as the
starting reference. The primary sources of information
consisted of published reports (32, 33, 36, 45-48) iden-
tifying the hazardous chemical substances in industrial
wastestreams. Additional chemical entries were ab-
stracted from the California Waste Haulers Record files
(49). California Extremely Hazardous Waste Disposal
permit files (50), and the TRW Systems’ Repont on
Recommended Methods of Reduction. Neutralization.
Recovery. and Disposal of Hazardous Wastes (51).

{ TABLE ALl Possible Chemical Coastitoents of Harardous Wastestreams

i\ ‘ Name Synonym RGN
* Ahate® 12
Accnaphthene t6
Acctamide 6
% Acctaldchyde ethanol 5
I Acetic anhydnde acetyloxide. 2-propanone 107
| Acxtone dimethyl ketone ‘ 19
. Acctone cyanohydnn hydroxyisobutyronitnile 4. 26
Acctonitnile methyl cyanide 26
©  Acetophenone phenylmethyl ketone 19
oi. - Acctoxybutane butyl acetate 13
%"-‘Amoxypcnunc amyl acetate 13
- Acetyl acetone 2. 4-pentancdione 19
Acctyl azide acetlozone 102
2% Acetyl benzoyl peroxide 30
22 Acetyl bromide ) 17. 107
Acctyl chloside ‘ 17. 107
‘> Acetylene cthyne 28
Acctyl nitrate 27.102
Acctyl peroxide 30
1. Acrolein aqualin . 5. 103
7 Acrylic acid 2-propenoic acid 3.103
%" Acrylonitrile vinyl cyanide 26. 103
7 Adipic acid hexanedioic acid 3
w~-- . Adiponitrile 1. 4dicyanobutane 26
. Agallol mecthoxycthylmercuric chlonde R 24
""" Agaloaretan methoxyethylmercunic chloride 24
Aldxcarh Temik® 9.20
\ldnn 17
\lkyt aluminum chionde 107
101

~ . Alkyl resins
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Name

Synonym

Allene

Allyl alcohol

Allyl bromide

Allyl chlonde

Allyt chlorocarbonatc

Allyl chloroformate

Alll tnchlorosilane
Aluminum

Aluminsm aminoborohydnde
Alumtnum borohydnde
Aluminum bromide
Aluminum carbide
Aluminum chlonde
Aluminum diethyl monochlonde
Aluminum fluonde
Aluminum hydnde
Aluminum hypophosphide
Aluminum phosphide
Aluminum tetraazidoborate
Aminobenzene
Aminobutane
Amtnochlorotoluene
Aminodiphenyl
Aminocthane

Aminocthanol
Aminocthanolamine
Aminohexane
Aminomethane
Aminopentane
Aminophenol
Aminoprogane

Amino propionitrile
Amnothiazole
Aminotolucne

Ammonia

Ammonium arsenate
Ammonium azide
Ammonium bifluonde
Ammoauum chlorate
Ammonium dichromate
Ammonum fluonde
Ammonium hexanitrocobaltate
Ammoaitum hydroxide
Ammonium hypophosphide
Ammoaium molybdate
Ammonium nitrate
Ammonium nitnidoosmate
Ammonium nitrate
Ammoaium perchlorate
Ammonium periodate
Ammonium permanganate
Ammoaium persulfate
Ammonium picrate
Ammonium sulfide
Ammonium teuwrachromate
Ammoaiam tetraperoxychromate
Ammoaium trichromate

propadiene
2-propen-| -ol
3-bromopropene
3-chloropropene
allyl chloroformate
allyl chiorocarbonaie

diethylaluminum chlonde

aniline
butylamine
chiorotoluidine

cthylamine

hexylamine
methylamine
amylamine
hydroxyaniline
sopropy! amine

tolurdine

w
oy O e —

10
105,10
10

10

- 10
105. 10°
15,10
10:

107

10

-t o

~
-~ -3

o

~
s
Bl e I I IR R )

~J
-
TN
= -]

102, 104

24,102, 104

Shwod=
02
33. 105

24, 102-104%

"24.'104

Amyl acctate acetoxy pentane . .
Amyl alcobol penanol U -
Amyl chloride chloropcatine = TEEATE
Ayl Cyanide capronitrile " "—‘"""26 -
Amylamince aminopentane "7
Amylene pentene 28
Amyl mercaptan pentanethiol 20

. Aniline benzencamine 7
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TABLE ALl Cowmntnued

Namc Svnonvm RGN
aen® V-10L tetrasul 20
Ansole methoxybenzene 14
Anisole chionde anisov chlonde 107
Anthracene 16
Antimony 23
Anumony chlonde antimons tnchlonde 24,107
Antimony luonde antimony tnfluonde 24107
Antimony nitnde 2425
Antumony oxychlionde 14
Antimony oxide anumony tnoudc 24
4 e eme e ;\.‘._-.-kl‘».i- _‘d
Aatimony pentativonde AR
Antimony pentasulfide 24,313,105
Anumony perchlorate 24104
ANLIMONY POSLASSIUM WINralc AR
Antimony sulfate antimony tnsulfate 24
Antrmony sulfide antimony tnsulfide 23.33.108
Anumony tnbromidc 24107
Antimony trichlonde anumony chlonde 24,107
Antimony tnfluonde antimony fluonde 24,107
Anumony triiodide 24,107
Anttmony trioxide anumony oxide 24
Antimony tnsulfaie antimony sulfate 24
Antimony tnsulfide antimony sullide 24.33
Antimony tnvinyl 24107
Aqualin acrolem S0
Aqueous solutions and mitiures 106
Arctan® methoxyethylmercunc chlonde 24
Aroclor® polychlonnated biphenyl 17
8 reenic 24
‘nic bromide arsenic tnbromide 24,107
ni chlondc arsenic tnchlonde 24,107
~escnic disulfide arsenic sulfide 2433105
Arsen 1odide arsenic tmodwde 24107
Arsenic oxide arsenic pentoarde 24
Arsenic pentascienide 24
Arsenic pentasulfide 2433
Arsenic pentoxide arsenic oxide 24
Arsenic sulfide arsenic disulfide 2433105
Arsenic tnbromide arsenic bromde 24107
Arsenic tnchlonde arsenic chlonde 14, 107
Arsenic tnfluonde 24
Arsenic tniodide arsenic wodide 24,107
Arscnic tnsulfide 24033108
Arsine 24 105
Askarel polychlonnated aphenvl 17
Asphall 101
Azdocarbonyl guanidine 8. 102
Ando-s-tnazole 8
Aunphos cthyl Ethy! guthion® . 32
Azirdine cthylencimine 7.103
a. 2’-Azodiisobutyronitnie 8.26
Arodnn® monocrotophos 32
Bakehite® 10!
Banol carbonolate 9
Banum 21.24.107
Barium azide 24102
Banum bromate 24104
Banum carbide 24.105. 107
Banum chlorate .24, 104
Banum chlonde 24
wum chromate 24, 104
‘um fluonde 15.24
.um fluosilicate 24
24,105

Banum hydnde




Name

Synonym

Barium hydroxidc
Barium hypophosphide
Barium iodate
Banium iodide
.. ¥Barium monoxide
. - Barjum pitrate

" Barium oxide
Banum perchlorate
Banium permanganate
Banum peroxide
Banum phosphate
Banum stearate
Banum sulfide
Barium sulfite
Bassa®
Bayer25/14|
Baygon*

Benzadox

Benzal bromide
Benzal chloride
Benzaldehyde
Benz-a-pyrene
Benzene

Benzene diazonium chlonde
Benzene phosphorus dichloride

Benndine
Benzoic acid
Benzonitrile

Benzyl chloroformate
Benzyl silane

- .-'i..,.; B u‘,n."xl,‘.;._-» A-l
EBERL Mot
Beryllium copper alloy
Beryllium fluoride
- nBayllivoitivdide -
Béryllium hydroxide

o T Sy v jﬁ @
E 17,1 Iﬁnhydroboralc
Bidrin®

banum oxide

banum monoxide

BPMC
fensulfothion

Topaide®

quinone

influoromethyibenzene

dibenzoyl peroxide

diphenylmethane
chlorotoluene

benzyl chloroformate
benzyl chlorocarbonate

'

<.

L SO KN I

24,

RGN

10. 24
24,105
24,104

24

10. 24, 107
. 24104,

10. 24, 107

24,104

24,104

24, 104

24

24

33. 105, 107 -

24

9

32

9

6

17

17

5

6

6.
8.102°

107

7

3

26

19

19..

8. 102 -
17 5.
17

17
107
30.'102
e 59

15..24

24, 105.197 £

24,25.102-5 &
24,1043
28 87%
24,33.105 - -
248

24

24
2
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Butyl benzene

TABLE Al l ('unlmua{ N
! Name S)nonym RGN
N
? © Bismuth trisulfide ‘ 24,33 108
i« Blada-fum®. sulfotepp 1
- Biue vitdol copper sulfate 24
Bomyt 32
Boranc 24,107
Bordcaux arsenites 24
Boric acid i
Boron arsenotribromide 24, 10§
Boron bromodiiodide 24,107
Boron dibromoiodide 24,107
Boron nitnde ’ 2425
Boron phosphide 24,107
Boron trazide 24,102
Boron tnbromide 24,107
Boron trichlonde 24,107
Boroa tnfluonde 24. 107
Boron tnodide 24,107
Boron tnsulfide 24, 33,105
BPMC Bassa*® 9
Brass 3
Bromic acd 2
Bromine 104
Bromine azide 102
Bromine cyanide cyanogen bromide ]
" Bromine monofluonde 104. 107
Bromune pentafluonde 104. 107
Bromince tnfluonde 104. 107
Bromacetylene 17
Bromobenzoyl acetanilide 6. 19
Bromobenzyl trfluoride 17
Bromodiboranc 108
 Bromodicthylalumium 107
" Bromodimethoxyaniline 14
Bromolorm tnbromomethance 17
Bromomethane methyl bromide 17
Bromophenol 17. 31
. Bromopropenc allyt bromide 17
.. Bromopropync 7
Bromosilane 105
Bromotoluene . 17
Bromotnchloromethane 17
Bromotrifluoromethane 17
Bromoxynil 3.5-dibromo-4-hvdraxy benzonitnle 17.26. 3t
. Bronze n
.g,§, -Buna-N*® RS R o e 1]
" Bunker fuel oil ~ 101
Butacarb 9
Butadienc 28,103
Butadiyne diacetylene
Butanal butyraldebvde
- Butane
: Butanediol .
Butanethiol butyl mercapan
Butanetnol tnnitrate
x ... .Butanol . .. butyl alcohol
%" "Buanone "'methyl ethy ketone
) Butenal - crotonaldchyde
Butene .
Butene-2-one ) Mhﬁ mei ketone
~'Butyl acetate 127~ ybutine 754" <12 *
n-Butyl acrylate Al
7 Butylamine - aminobutane - -
; Butyl aicohol butanol
o -Butyl azidoformate
phenylbutanc




Name

Synonym

Butyl benzyl phthatate
Butyi ceflosolve®

Butyl dichloroboranc
Butyl cther

Butyt formate

Butvl fluoride

Butyl glyaidyl cther
Butyt hydroperoxide
1-Butyl hypochlonte
a-butyl lithium

Butyl mercaptan

Butyl peroxide

Butyl peroayacetate
Butyl peroxybenzoate
Butyl peroxypivalate
1-Butyl perbenzoate
1-Butyl-3-phenyl oxazirane
Butyl tnchiorosilane
Butyramide
Butyraldchyde

Butync acd
Butyronitnle

Bux*

Cacodylic acd
Cadmium

Cadmium acetylide
Cadmium amide
Cadmium azde
Cadmium bromide
Cadmium chlorate
Cadmium chloride
Cadmium cyanide
Cadmium fluoride
Cadmium hexamine chlorate
Cadmium hexamine perchlorate
Cadmium iodide
Cadmium nitrate
Cadmium nitride
Cadmium axide
Cadmium phosphate
Cadmium sulfide
Cadmium trihydrazine chiorate
Cadmium wihydrazine perchlorate
Caicium

Calcium arsenate
Calcium arsenite
Calcium bromate
Calcium carbide
Calctum chlorate
Calcium chlonite
Caicium fluonide
Calcium hexammoniate
Calcium hydride
Calcium hydroxide
Calcium hypochlorite
Calcium hypopbosphndc
Calcium iodate
(‘alcnum-mangancc-sxhcon alloy
Calcium nitrate
 Calcium oxide
* Calcium oxychloride
Calcium perchromate
Calcium permanganate
Calcium peroxide
Calcium phosphide

dibutyl! cther

butanethiol

{-butyl perbenzoate

butyl peroxyacetate
butanol

dimethytarsenic acid

hydrated lime
calaum oxychloride

YR

lime nitrate, aitrocalcite
salked limc\-.‘;,{u':‘,,_.-,_ .
calcium hypochlorite

24,

24.

105

102. 104

S
e
)
~4

XoRuuolrssskss

23.24.
105, 107
10. 107
24,102
24

24.104

24, 33"10’5“’

24,102
24.102°"
24,102

b
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ress

BEIN PP RO SN
TABLE At Continued
)\ Name ' Svnonvm RGN

Lo Calcium sullide LAYTIR

Camphor oil 101

Capric acd 1

_ Caproic acid hexanoic acid 3

- Caprylic acid 3

“ .Caprviyl peroxide octvl peroxde 30

7 Carbacrol kY|

Carbanyl 9

Carbctamide 6

Carbonolate hanol 9

Carbofuran Furadan® 9

Carbolic acid phenol 3

> Carbolic oil 3

Carbon. activated. spent 101

Carbon busulifide carbon disulfide 20

Carbon disulfide carbon bisulfide 20

Carbon tetrachlonde tetrachloromethane 1?7

Carbon tetraflluonde 17

Carbon tetraiodide 1?7

Castnx cnmidine 7

Catechol k|

Caustic potash potassium hwdroxide 10

Caustic soda sodium hydroxide 10

P CDEC 12

;¥ Ceflulase 101

| Cellulose nitmate nitro celivlose 702

Cenum 2

5? Cerium hydnide 108

“. Cerium tnsullidc 11108

~,. Cerous phosphide 105

t. Cesium -7 21,104,107

.Ccsxqmamndc 3 107

A= Cesium ande ™ 102

105

1S

105§

105. 107

107

13 108

tnchloroacetaldehyde ) S

17

: _ polychlonnated biphenyl 17

Chlorfenvinphos n

Chioncacd .. - 2104
PACHIGARE R A o A04 -

- Chlorine azide 102

7 Chlonnc dioxide 102.104. 107

%i?g;’(‘hlgi‘gﬂ,u roxide 102, 104

#F* *Chlonine monolluoride 104. 107

Chilorine monoxide . 104

104, 107

104, 107

102, 104

5.17

monochloroacetic acid . .

- monochloroacetone 17.19

“phenyl chloromethwl ketone 17. 19

: : 107

102

: * 17.26

8. 17

17

8. 17

17. 30

17.26
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TABLE A1) Conmrinued

Synonym

Chiorobuts ronutnle
Chioro chromic annydnde
Chiorocreusol
Chlorodiberane
Chiorodusobutsl aluminum
Chlorpdxmclh\hmunc Jiporane
" Chiorodiniirobenzene
Chlorodinitrotoluene
Chiorodipropt | borane
Chlorocthane
Chloroethanol
Chiorethylenimine
Chioroform
Chiorohvdnn
Chloromethane
Chlorometh:! methyi ether
Chloromethy} phenoxsaceuc acid
Chloronitroandine
Ch!cronitrobenzenc
Chloropentane
Chlotophenol
Chlorophens ! isocy anate
Chloropicnn
Chlaropropane
Chloropropenc
Chioroprops fene onde
Chlorosilane
Chlorosulionic acid
Chlorothion®
Chlorotoluenc
Chlorololmdmc i
Chloroul itrobenzene
-B-Chloroiimy idichloroarsine
Chromic acid
Chromic anhvdnde
Chromic chlonde
Chromnc ﬂuondc

m
(1’"0[“!(.31]1[316 ’
Chromium
Chromium sulfate
Chromic sulfide
Chromium tnchlonde
Chromium tnflluonde

R Chrw oudc .
*!(‘hmrm %{:ﬂd

Chnsene
CMME

- Cdlodd o

Coaltar

e -

Cobal
“Cotalt chlondc

(‘_ompoundikié
Copper
Copperacetaarsenite

cheam: 1 chlonde r e

dinitrochlorobenzene

ethvl chlonde

inchioromethane

methyd chionde

nitrochlorobenzene
amyi{ chlonde

chloropienin. inchloronmitrometane
1sopropyl chlonde

allvi chlonde

epichlorehvdnn

benzvi chionde

picr | chionde

lewtaate

chromic anhvdnde. chromium tnoxide
chromum tnoxide chromic acd
chromium tnchionde

chromium tnfluonide

chromium sulfate

chromuc sulfate

chromic chlonde

chromic fluonde

chromic acd. chromic anhvdnde
chloro chromic anhvdnde” ’

methy | chloromethyi ether

cobaltous bromide = -1
cohalious chlonde
cobaltous mitrate
cohah bromide -
It chioride -
cohalt nitraxe
cobalt resnate
cobalt sulfate

“cobaltous resinate | e

B

cobialious sulfate '~
pyroavlin
diethil chlorovinyl phosphate

Pans green

RGN

U6 A

24,104,107,

17,3174
105,
105.-107 vy
10552

‘-17.27-.“@

17.27
105
17
47
17

17

~

17

17
17
L7
17.27
17.27
17
u

18,107
17, 202

1734
1ol

1T
17 =
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TABLE Al Continued

Decalin

Name Svnonym RGN

Copper acetylide 24,102, 105. 107
Coppet arscnate cuprc arsenate 4
Coppet arsenite cupnc arsenite 24
Copper chlonde cupric chlonde 24
Copper chlorotetrazole 24

. Copper cyanide cupric cvanide 11,24

< Copper nitrale cupric nitrate 24, 104

. Copper nitnide 24,25
: Copper suifate cupnic sulfate. blue vitnol 2%
! Copper sulfide 24.33. 108
' Cororon® 1
Coumafuryl fumann 1

: ﬁ < Coumatetraly 19
Cresol 3
Cresol glydicyl ether 1
Cresote 3
Cnmidine castnx 7
Crotonaidchyde butenal 5
Crotyl alcohol 4
Croty! bromide 17
Crotyl chlonide 17
Cumcne isopropyl benzene 16
Cumenc hydroperoxide dimethylbenzyl hydroperoxide 0
Cupnic arsenate copper arsenate 24

i < Cupnic arsenite copper arsenite 24
Cupnic chlonde copper chlonde 24
Cupac cyanide copper cyanide 11,24
Cupnic nitrate copper nitrate 24, 104
Cupric sulfate copper sulfate 24
7.24

malonic nitnle 3.2

17.26

’ 26

bromine cyanide i1

Surecide® 16, 32

102

X9

9

4

19

30

- Cyclohexylamine 7
Cyclohexenyl tnchlorosilane 107
 Cyclohexyl phenol Y
Cyclohexyl trichlorosilanc .- 107
"‘Cyclopentane z '39'

4

28

Ly ~\.-k‘-29 -

.. Cyclotrimethylene trinitraamine RDX ) 27.102
16
phospholan 20,32

dichlorophenoxvacetic acid 7317

fensulfothioh 32

17
A7

DR ¥}

-~ 8. 27.102

: Rt
-17.32-

o 105. 107

\4 - DO __;.~,,".\,’ \. ‘107
Decahydronaphthalene .

o 29
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TABLE Al.l Continued

Name Synonym RGN

Decanol 4
Decene i< 28
Decyl benzene 16
Delnav® dioxathion 32
Demeton-s-methy!l sulfoxid Mectasystox R* 32
Diacetone alcohol 419
Diacetyl 19
Diacetylenc butadiyne 28
Diamine hydranne 8. 105
Diaminobenzene phenylene diamine 7
Diaminohexane hexamethylenediamine . 7
Diazidoethane ) 8.102
Diazinon® 32
Diazodinitrophenol ddnp 27.102
Dribenzoyl peroxide benzoyl peroxide 30. 102
Diborane diboron hexahydnde 105. 107
Dnhboron hexahydride diborane 105, 107
Dibutyl ether butyi ether 14
Dibutyl phthalate 13
1.5-Dibromo-4-hydroxybenzonitniile Bromoxynil 7. 26, 31
Dibromochloropropane DBCP, Funazone®, Nemagon 17
Dibromocthane cthylene dibromide 17
Dichloroacetone 17. 19
Dichloroamine 104
Dichlorobenzene DCB 17-
Dichlorobenzidine 717
Dichlorodimethyisilane dimethyi dichlorosilane 107
Dichloroethane cthytene dichlonide 17
Dichlorocthene dichlorocthylene 17
Dichioroether dichlorocthyt ether 14. 17
Dichlorocthylarsine 24, 107.
Dichloroisocyanuric acid dichloro-s-triazine-2 .4, S-trione 105
Dichloromethane mecthylene chloride 17
Dichlrophene | 17
Dichlorophenol 17, 31
Dichlorophenoxyacetic acid 24-D 3.17
Dichloropropane propylene dichloride :
Dkﬁkmmnmnnd

Dichlo dichloropropylene

DwMommvmhmc dichloropropene

Dichloro-s-triazine-2.4.5-trione dichloroisocyanuric acid

Dichlorovos DDvVP

Dicumyl peroxide

Dicyclopentadiene

Dieldnn

" -Diethanolamine

Diethyt aluminum chionde aluminum diethylmonochionde, DEAL

Diethylamine

Drethyl benzene . ,

Diethyl: dﬂomvmyl phiosphate Compound 1836

Diethyl dichlorosilane
_DwmﬁqL_ e . dioxane
=D|c1hylcncgfyu! dimu-at:

Diethylene glycol monobutyl ether acetate

kaﬁawuhmMC

Dicthyl ether ;.. .

[)dhﬁkamx

Dwmﬂmduundc

Dicthylzinc = - zinc cthyl

Md » :?lon»‘. '

Difluorontis e i

Diglycidyl ether bis(2.3-epoxypropyl) ether

Diisobutylene

Diisobutyl ketone

qumwmmhmmc

C.2-11
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= TABLE Al.l Confinued

4 Name Synonym RGN
. Diisopropylbenzene hydroperoxide 0
¢| <= Diisopropyl beryllium 24.104. 107
B| ¥ Diisopropyl ether isopropyl cther 14
o Diisopropyl peroxydicarbonate 1sopropyl percarbonate 30
£l & Dimecron® phosphamidon 32
3 2% Dimefox Hananc® 6.3:
1 1. Dimethyt acetylene 28
8] &7 Dimethyl amine 7
%'  Dimethylamino azobenzene methyl yellow 7.¢&
" Dimethyl arsenic acid cacodylic acid 24
< Dimethylbenzyl hydroperoxide cumene hydroperoxide ¥
: Dimethyl butane neohexane 2¢
‘{E‘"‘ Dimethyf butyne 25
2% Dimethyl dichlorosilane dichlorodimethytsilane 107
__ Dimethyldithiophosphoric and 3:
2 Dimethyl ether 14
i Dimethyl formal IS
' 3 Dimethyl formamide [
*  Dimethylhexane dihydroperoxide 30
" Dimethyl hydrazine UDMH 8
Dimethyl ketone acetone 19
Dimethyl magnesium 105. 107
Dimethylnitrobenzene nitroxyiene 27
Dimcthylnitrosoamine a-nitrosodimethyl amine 7.27
Drimethyl sulfide methyl sulfide 20
Dimecton ' 32
Dinitrobenzene 2
Dinitrochlorobenzene chlorodinirobenzence 17,27
2.4-Dinitro-6-sec-butyl phenol dinoscb 27. 3t
Dinitrocresol DNOC. Elgetot 30 2731
Dinitrophenol 271
Dinitrophenyl hydrazine 8.27
Dinitrotoluenc 27
Dinscb 2.4-dinitro-6-sec-butytphenol 22,31
Dioxacarb 9
Drioxane dicthylene dioxsde 14
DiothaLhion Deinav® 32
Dipentaerythnitol hexanitrate 27,102
Dipentenc 28
Diphenamide 6
Diphenyl phenylbenzene 16
Diphenyl acetylene 16
Diphenylamine - 7
Diphenylamine chloroarsine phenarsazine chlonde 7.24
Diphenyl cthane 16
Diphenyl ethylene stilbene 16
Dhphenyl methane benzylbenzene 16
5. Diphenylmethance dusocyanate 18, 107
£&  Diphenyl oxide 14
¥  Dipicryl amine hexanyrodiphenylamine 7.27.102
v, Dipropyi amine 7
w2z  Disulfoton Drsysion® 32
< Disulfuric acid 1
¥ Disulfur 25. 102
E Disulfuryl chloride 107
Disyston® disulfotoa 32
2 Dithane® M45 12
b, Dithione® sulfolepp 32
' E‘ DNOC dinitrocresol 27. 31
& Dodecene | 28
i Dodecyl benzene 16
, ¥ Dodecyl trichlorositanc 107
P " Dowro-1390 mexacarbatc 9
) Dowiade | o-phenyl phenol 31
16

Dowtherm
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; TABLE Al.l Continued
Name ) Synonym RGN

Durene i
Dyfonate® fonofos y <.

Dynes Thinner I
Elgetol 30 dinitrocresol 27.
Endotsulfan Thiodan® 17,
Endothall

Endothion exothion

Endnn

EPN i
Epichlorothydnn chloropropylene oxide i7..
Epoxybutane :
Epoxybutene ;
Epoxyethane cthylene oxide 34, 1C
Epoxyethylbenzene k!
Bis(2-3-Epoxypropyl) ether diglyaidyl ether 3
Ethane 2
Ethanethiol cthyl mercaptan 2
Ethanol cthyl alcohol

Ethion® nialate 3
Ethoxyethanol 4. 1
Ethyl acetate I
Eth¥l acetylene i
Ethylacrylate 13,10:
Ethyi alcohol ethanol 4
Ethylamine aminocthane 7
Ethyl benzene phenylethane 16
Ethyl butancate cthyl butyrate 13
Ethyl butyrate cthyl butanoate 13
Ethyl chloride chloroethane 17
Ethyl chloroformate 13. 17
Ethyl dichloroarune dichloroethylarsine 24,107
Ethyt dichlorosilane 107
Ethyt cther diethyl ether, dichloroether 14,17
Ethylene 28
Ethylene chromic oxide ’ 24, 104
Ethylene chlorohydnn 4. 17
Ethylene cyanohydnn hydroxypropionitrile 4,26
Ethylene diamine 7
Ethylene dibromide dibromoethane 17
Ethylene dichloride dichloroethane 17
21-Ethylene giycol 4
Ethylene glycol dinitrate glycol dinitrate 27,102
Ethylene glycol monomethyl cther 4.14,. 17
Ethyleneimine azindine 7,103
Ethylenc oxide cpoxycthane 34,103
Ethyl formate : 13
2-Ethylhexyl acrylate 13,103
Ethyl mercaptan cthanethiol 20
Ethyt nitrate 27,102
Ethyl nitrite 27,102
Ethy! propionate . 13
Ethy! tnehlorosilane 107
Exothion endothion 32
Eugenol 31
Fensulfothion Bayer 25141, Dasanit® 32
Fertbam - 12
Ferric arsenate 24
Femic sulfide 33
Ferrous arsenate ron arsenate . -, 24
"Farous sulfide R 33,105
- Flooranthrene 16
Fluorence 16
Fuonine 104. 107
Fluonne azide , 102

- Fluonne monoxide oxygen difluoride 104, 107
Loy
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TABLE A1l Contiaued

Name Synonym RGN

v ’ﬁ!roaccxanilidc 6. 17
i] PFluoroacetic acid 3
'l Fluoroboric acid 1S
.§ Fluorosulfonic acid Nluosulfonic acd 1. 107
{ ‘Plucsulfonic acd fluorosulfonic acd 1.10?
] Fluosilicic acid .15
Fonofos® Dyfonate® ) 32
Formaldehyde methanal 5
Formamide 6
Formetanate hydrochlonde 6
Formi aad methanoic acd 3
Fostion® ) prothate 32
Freon® 17
Fumaric aad 3
Fumann coumafury! 19
Fumazonc® dibromochloropropane 17
Furadan® carbofuran 9
Furan furfuran 14
Furfural S
Furfuran 14
Gas oil. cracked 101
Gasoline 101
Germanium sulfide 33. 105
Glutaraldehyde <
Glycerin . 4
Glyadol 34
Glycol diacetate 12
Glycol dinitrate cthylene glycol dinitrate 27.102
Gilycol cther 14
Glycolic acd 3}
Glycol monolactate trinitrate 27..1@2
FGlycolonitrile - ) 26
Gold acetylide 105. 107
Gold cyanate goid fulminate 102

_ Gold fulminate gold cyanate 102
Gold sulfide 33. 105
Grease 101
Guajacol 31
Guanyl nitrosaminoguanyhdene hydrazine 8. 102
Guanidinc nitrate 27,104
Gun cotton mitrocellulos 27,102
Guthion® 32
Hafnium 2
Hananc* dimefox 6. 32
Hemimellitene 16
Heptachlor 17
Heptane 29
Heptanal 5
Heptanol 4
Heptanone ‘ 19
Heptene 28
Hexaborane : 105
Hexachlorobenzene 17
Hexadecyl tnichorosilane 107
Hexaethyl tetraphosphate »
Hexafluorophosphonic acd 1. 1S
Hexahydnde diborane diboranc 105. 107
_Hexamcthyl benzene S 16
.- Hexamethylenediamine diaminohexane |

. ‘Hqimdhyknct:uuminc . -7
Hexanal - )
Hexanitrodiphenylamine dipicrylamine 7.27.102

i Hexanol 4
Hexanoic acid caproic acd ‘ 3
Hexene : 28
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TABLE ALl Continucd

Name Synonym
Heaylamine aminohexane
Hexyt tnchiorosilane o
Hexyne
HMX
Hopade®
Hydrated ime calcium hydroxide
Hydrazine diamine
Hydrazine ande
Hydrazrow acid hydrogen azide
Hvdnodx acid hydrogen iodide
Hydrobromic aad hydrogen bromide
Hydrochionc acd muatic acid
Hydrocvanic acd _hydrogen cyanide
Hydrofluonc and hydrogen fluonde
Hvdrogen azide hydrazoic acid
Hydrogen bromide hydrobromic acid
Hydrogen cvanide hydrocyanic acid
Hyvdrogen luonde hydrofluonic acid
Hyvdrogen 10dide hydroiodic acid
Hydrogen peroxide
Hvdrogen phosphide phospine
Hydrogen selenide
Hydrogen sulfide
Hydroquinone
Hydroxyacetophenune
Hydroxydibromobenzoiw acid
Hvdroxydiphenod
Hydroxyhvdroquinone
Hydroxyacetophenone
Hydroxvisobutyroniinic accione cyanohydnin
Hydroxyl amine
Hydroxvpropionitnie cthylene cyanohydnin
Hypochlorous acid
Indene
Indium
Inericen polychlonnated biphenyl

lodine monochlonde
lodine pentoxide
Iron

Iron arsenate
Idobutane
Iwbutanol

[vbutvl acetate
[vdbutyl acrviate
/vsbutylene

Iwdecyl arylate
/vodurene
/veugenol
Ivohexane

Iwoctane

Iwocicne
Ivepentane
Iurphorone
Iveprene
Ivpropanol
Isepropyl acetate
{sopropyl acetviene
Isepropylamine
Ixopropyt benzence
Isepropyl chlonide
Isopropyl atber
Isopropyl mercaplan
n-Isopropyimethylcarbamate

a-Iumpropyl methylphosphory! fluonde

Isopropyl percarbonate

ferTous arsenate

tnmethylpentane
methylbutane

methyl butadiene

aminopropane
cumene
chloropropane
dusorpropyl ether

Jisopropyl peroxydicarbonate )

RGN

107
28
102

10
8. 105
8. 102
102

b 107

102
1,107

104
105
24,105
33.105
31

19. 31
37
i

31

19. 31
4.26
105
4.26

o 16
27.23. 24
17

107

104

23

24

29

13
13,103
28
13
16

29
29
28
29
19
28. 103
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TABLE ALY Comtinued

Name

Synonym

Iveractic propvicne
J-100

Jetoul

Kerascne

Lacguer thinncr
[andnn®

Lannatc®

Laurovl peroxide
Lead

Lead acetate

Lead arsenate
Lead arenite

Lead ande

Lead carbonate
Lead chlonte

Lcad cvanide

Lcad dinntroresorcinate

L.cad mononitroresorcinate

Lead nitrate

Lead onthoarsenate
Lead oxide

l.cad styphnate

[ .cad sulfidc

Lead tnanitroresorcinate
Lewrsite

L.im¢ mitrate

Lindanc

Lithium

Lithivm aluminum hyvd
Lithium amidc
Lithium ferrosilicon

. Lithium hydndc

Lithium hydroxide
Lithiugn hypochlonte
Lithium nitnde
Lithium peroxide
Lithium slicon
Lithium sulfide

Magncsium arscnale
Magnesium arsemite
Magnestum chiorate
Magncsium fluonde
Magnesium nitrate
Magncsium perchiorate
Magncsium peronide
Magnesaum sulfide
Malathion

Malex aad

Malonic nit ile
Manch

Mangancsc
Mangancse acctate
Manganese arsenate
Manganese bromide

Mangancse chionde

Mangancse nitrate
Mangancese sulfide
Manganous arscnate
Manganous bromide
Manganous chionde
Manganous nitrate

ndc

Mgg@ncsc methylcyclopentadicnyitncarbonyl

methomyvl

tead onthoarsenate

lead arsenate

Icad innitroresorcinate

lead sivphnate

Ichlorovinvidichloroarsine

calvian nitcate

sodium hvdroude

cvanoacaix acd

manganous arscnate
manganous bromide
manganous chlonde

manganous nitrate

Mangancse arsenale
manganese bromide
mangancse chlonde
mangancse nitrale

RGN
1ot
L]
101
101
101

24
4

23
24102

3

4104
.24
2427102
2400102
hERETiE

2

2
23070
24,30 104
2327102
Az}

J§3]

17

211,107
105. 107
10, 107
107

105, 107
10

104

25

104, 107
107
33,105

A2

1t

AJPRN

23

24

104

15

14

104

104
33,105

2

3

326

12
20124
24

24

2

24

.24
24.104
24,33, 105
24

2%

24

104

b s

&
-

o

Ay

™

e
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TABLE Al1.l Connnued

Name Synonym RGN
Manntol hezanitrate nitromannite - 27.102
Matacd® At 9
Maver's reagent mercunc potassium 1odide 24
Mcdinoterd acetate 13.27
Mcobal 9
Mercaplobenzothiazol 8. 20
Mercatoethanol 4.20
Mcrcarbam 32
Mercunc acectate 24
Mecrcunc ammonium chlonde mercury ammomum chlonde 24
Mecrcunc henzoate mercury benzoate 24
Mcrcunc bromide 2
Mercunc chlonde mercury chlonde ) 24
Mercunc cyamde mercury cyanide 1. 24
Mercunc dioxysulfate mercunc subsulfate 24
Mercunc iodide mercury iodide 24
Mercunc nitrate mercury nitrate . 24104
Mercunc oleate mercury oleate 24
Mercunc onide 24
Mercunc oxycvanide 11,24, 102
Mercunc potassium 1odide Mayer’s reagent 24
Mercunc salicylate sahicylated mercury i 24
Mercunc subsulfate mercunc dioxysulfate 24
Mercunc sulfate mercury sulfate 24
Mercunc sulfide AERREEETIN
Mercunc thiocyanate meivury thiocyanide 24
Mercunc thiocyanide mercury thiocyanate 24
Mercurol mercury nucleate 24
Mercurous bromide 24
Mercurous gluconate 24
Mcrcurous 1odide 24
Mercurous nitrate 24,104
Mercurous oxide 24
Mercurous sulfide 24
Mercury 24
Mercury (vapor) 22.24
Mercury acetate mercunc acetate 24
Mercury ammonium chlonde mercunc ammonium chlonde 24
Mercury benzoate mercunc benzoate 24
Mercury bisulfate mercurous sulfate 24
Mercury chlonde mercunc chlonde 24
Mercury cyanide mercuric cyanide 1. 24
Mercury fulminate 24,102
Mercury iodide mercunc iodide 24
Mecrcury nitrate mercunic nitrate 24, 104
Mercury nucleate mercurol 24
Mercury oleate mercunc oleate 24
Mercury sulfate mercunc sulfate 24
Mesitylene 1.3 S-tnmethylbenzene 16
Mesityl oxide 19
Mesurol® 9
Mectasysiox-R demcion-S-methyl sulfoxid 32
Metham 12
Methanal formaldehyde 5
Mecthane 29
Mcthanethiol methyl mercaptan 20
Mecthanoic acid formic acid 3
Mcthanol methy! alcoho) 4
Mcthomyl Lannatc® 9.20
Mcthoxyethylmercunc chlonde Aggalolaretan® : 24
Mecthy! acetate 13
Methyl acetone . . 101
Methyl acetylenc methyl butyne 28
Methy! acrylate (3.103
Methyl alcohol methanol 4
"o emmwrere
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TABLE ALY Comtinued

Molybdic acid

{ , Name Svaonsm RGN
! ¢thyl aluminum scsquibromide 105 107
Mcthvl aluminum sesquichlonde 108107
Mcthyvlamine aminomethane 7
Mcthyl amyl acetate 13
n-Mcthyt aniline 7
Mcthyl azirdine propviencimine 7
Mcthyl benzene toluene 16
Mcthyi bromide bromomethane 17
Mcthyi butadiene 1soprene 28103
Mcthyi butane tsopentane AL
Mcthyt butene ’ ¥
Mcthyl butvl cther 14
Methvl i-buiyl ketone 9
Mcthyl butvne 1sopropyvi acetviene 2R
Mcthyl butyrate 13
Mcthvi chlonde chloromethane 17
Methvl chlorocarhonate methyl chloroformate 1317
Mcthyl chloroform 17
Mcthyl chloroformate mcthyl chlorocarbonate 17
Mcthyl chloromcthyt ether cumene : 4,17
_ Macthyl cvanide acetoniinle 26
Mcthvl cvclohexane ]
Mcthyl dichloroarsine 24
Mcthyl dichlorosilane 107
Mcthviene chlonde dichloromethape 17
Mecthviene dusocvanate MDI 18, 107
4. 4Mcthylene his(2chloronihine) 717
McthM cthyl chlonde 17
Mcthyl cthyl cther 14
+ Mcthyl ethyl ketone butanone. MEK 19
cthyl cthyl kctone peroxide W
yl cthyl pynidine ?
cthvl formate ]
Mecthvi hydrozine monomethvl hvdrazine 8
Mcthyl todide 17
Mcthyl isobutyl ketone MIBK 19
Mcthy! isocyanaie 18. 107
Mecthyl 1sopropeny! ketone 19
Mcthyl magnesium bromide 105, 107
Mcthy! magnesium chlonde 108, 107
Mcthyl magnesium iodide 105. 107
Mcthyt mercaptan 20
Mcthyl methacrylate 13,103
Mcthyl naphthalene J6
Mcthyl parathion 12
Mcthy! pcntanoate mcthvi valerate 13
Mcthyl propionate 1
Mcthyl m-propyl ketone Iy
Mcthyl syrene 28,101
Mcthvl sulfide dimethvl sulfide* 20
Mcthyl tnchlorositanc 107
Mcthvl valerate methy) pentancate 13
Mcthvl vinyl ketone butenc-2-one 19
Mcthyl yellow dimcthylamino azobenzene 7.8
Mcwvinphos Phosdnn® AN
Mcxacarhate Dowco-119°* 9
Mincral spints 101
Mintacol® paraoxon R
Mipcin® e 9
Motam : 9
ocap® 32
vhdenum molybdenum anhydnde 12,2324
ybdenum anhydnde molybdenum tnoxide 24
ybdenum sulfide 24,313,105
24
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TABLE Al.l Contnucd

Name Synonym RGN

Monochloroacctone chloroacetone 17 19
Monochloroaccuc acid chloroacetic acid ) e 307
Monocrotophos Azodnn® 32
Monocthanol amine 4.7
Monofluorophosphonc acid I
Mononopropanolamine 47
Monomethyvl hvdrazine methyl hydrazine 8
Momholine 7
Municipal sohid waste refuse 101
Munauc acid hydrochionc acid i
Nabam 12
Nack sodium-potassium allo§ 20107
Nak sodium-polassium allov 21107
Naphtha 101
Naphthalenc 16
Naphthol 3
Naphthvlaminc 7
Naphthyl mercaptan 20
Naphtite tnnitronaphthalenc 27102
Nemagon® dibromochloropropane 17
Neoheranc dimethy! butane 9
4.NBP nitrobiphenyl o7
Nuaade® 12
Nalate ethion R
Nickel 224
Nrekel acetate 24
Nickel anntmonide 24107
Nickel arsenate nickelous arsenaie 24
Nickel arsentie nickelous arsenite 24
Nickel carbony| nickel tetracarbonyl 24
Nickel chlonde nickelous chlonde 24
Nickel vanide .24
Noackel niteate nickelous nitrate 23104
Nrckelous amenai nicke! arsenate 24
Nickclous arenite nickel arsenite RE]
Nickelous chlonde nickel chlonde 24
Nickelous nitrate nickel nitrate 24,104
Nickel seienide 24
Nickel subsulfide 2433 105
Nickel sulfate 24
Nickel tetracarhon ! nickel carbonyl RE
Nuranihine nitronihine 7.27
Nitnc acid < 707% 2
MNithc acid 5 709 104
Nitroanihine nitranthine 7.27
Nitroben rene nitrobenzol 27
Nitrobenzol nitrobenzene 27
Nitrobiphens ! 4-NBP 27
Nitrocalciny calcium nurate ]
Nitrocetlulose cetlulose mitrate. gun cotton 27,102
Nitrochlorobensene chloromitrobenzene 17.27
Nitrogen dionide 104
Nrromannic mannito! hexanitrate 27102
Nurogen mustard 107
Nitrogen 1ctroarde 104
Nrtroglvcenn tnnitroglveenn 27.102
Nurohvdrochlonc acid 2
Nitrophenol 27,31
Naropropanc 27
Nitrosodimethylamine dimethyinitrosiamine 7.7
Nitrosoguanidine 27.102
Nrtrostarch starch nitrate 27,102
Nrtroxyiene nitroxylol. dimethylnitrobenzene 27
Nitroaylos nitroxylene. dimethylnitrobenzene 27

7,27

a-Nitrosodimethylamine

dimethylnitrosoamine
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TABLE ALY Coatinued

Name

Synonvm

RGN

»nl phenol
oyl inchlorosilane
Nonanc
Noacne

. Nonanonc¢

Nonanal
Nonanol

. Octadecyl tnichlorosilane

Octadecyne
Octamcthyipyrophosphoramide
Octanal
Octane
Oxctanone
Octanol
Octenc
Octyl peroxide
Octy trichlorosilance
Onl of hergamot
Ol of vitnol
Olcum
Orris root
Orthozenol
Osmium
Osmium aminc nitrate
Osmium aminc¢ perchlorate
Oamvi
QOualic aad
Oxygen diffuonde
PCB
Paper
raoxon
thion
> green
PETD
PETN

Pentabocane
Pentachlorophenol
Pentacrythntol tetranitrate
Pentamethyl benzene
Pentane

Pentancthiol
Pentanal

Pentanone

Pentene

Pentvlamine

Pentyne

Peracetic and
Perbromic acd
Perchlonc acid
Perchlorocthylene
Perchloromethyl mercaptan
Perchlorous aad
Perchiont fluondc
Peniodic acd
Permonosulfuric acid
Pcroxyacetic acid
PETD

Petrolcum naptha
Parolcum oil -

Phenanthrene

Phcn-yl acetylene

schradan

caprvivl peroxsde
sulfunc aad
sulfunc and

o-phentl phenol

polvchlonnated biphensd
Mintacol®

copper aceioarsenite
Polyvram comb®

pentacnthm tetmitrate. penuenthntol tetra-
nitrate

pentacnvthmivd tetranitrate. PETN

amyl mercaplan
valcraldchvde

amylene

peroaxvacete a0d
.

tetrachiorocthyvicfic
tnchloromathyvisuifenvichlonde

paracetic acd

" Polvram comtx®

diphenylamine chlorosarsine
carbolic acd

kY
107
N
2R
)

107

2R

6 12

s

~N

19

3

|

R}

107
101

!

2N
o

K1
232
M4
230
g

1

14, 107
17

i}

1) ‘.'

.‘:

b

12

27002

108
17.3)
27,102
16

A

20

s

9

28
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TABLE At.t Continucd

Namze Svnonym RGN
Phenvianiline diphenylamine 7
Phenvibenzene diphenyl , S 16
Phenvlbutane butylbenzenc 16
Phenyichloromethyvl ketone chloroacetophenone 17. 19
Phenyl dichloroarsine 24
Phenyl diamine diaminobenzene 7
Phenylcthane cthylbenzene 16
Phenyl hvdrazine hvdrochlonde : 8
«-Phenvl phenol ornthozenol. Dowiade | 31
Phenyl trichlorosilane . 107
Phenyl valervinitnle ' 26
Phenvipropane propyvibenzene 16
Phioroglucinol 3
Phorate Thimet* 32
Phosdnn® mevinphos 32
Phosphamidon Dimecron® 3
Phisphine hydrogen phosphide 105
Phospholan Cvolan® 20. 32
Phosphoniuin 10dide 10S. 107
Phosphonc acid |
Phosphonc anhvdnde phosphorus pentoxide 107
Phosphonc sulfide phosphorus pentasulfide 11105107
Phosphorus tamorphous red) 105. 107
Phosphorus (white-vellow) - 105
Phosphorus heptasulfide 33108
Phosphorus oxybromide phosphory! bromide 104. 107
Phosphorus oxvchlonde phosphoryi chlonde 104. 107
Phosphorus pentachlonde phosphonc chlonde 107
Phosphorus pentasuifide phosphoric sulfide 33.105.107
Phosphorus pentoxide phosphonc anhydnde 107
Phosphorus sesquisulfide tetraphosphorus tnsulfide 33105, 107
Phosphorus tnbomide 107
Phosphorus tnchlonde . 107
Phosphorus tnsulfide 11105, 107
Phosphoryl bromide phosphorus oxybromide 104,407
Phosphoryl chlonde phosphorus oxychlonde 104. 107
Phthalic acd k!
Picramide tnnstroaniline 7.27.102
Picnc aad tnnitrophenol 27, 31. 102
Picridine 7
Picryl chlonde chlorotnnitrobenzene 17.27.102
Pipendine 7
Pinmicarb 9
Polyamide resin 101
Polybrominated biphenyl 17
Polybutene 18
Polychlonnated biphenyls PCB. Askarel. Arochlor®. Chlorexiok. Incricen 17
Polychlonnated tnphenyls 17
Polyethyiene 101
Polyester resun 101
Polyglycol ether 14
Polymenc o1l 101
Polyphenyi polymethyhisocyanate 18. 107
Polypropylenc 28101
Polyram comti* PETD 12
Polysutfide polymer 20. 101
Polystyrene 101
Polyurethane 101
Polyvinyl accuate 101
Polyvinyl chlonde 101
Polyvinyl mitrate 27.102
Potasan 32
Potassium 21,107
Potassium acid fluonde potassium fluonde I5
Potassium alumtnate 10

YR U VORI

-y,



U-O% FIvpUSdl F 100

%A TABLE ALl Conntnucd
Name Svnonvm RGN
e ofassium arscnate hX]
I;oxassium arsenitc M
?o(assium bifluonde potassium fluondc I
‘.. -Potassium bichromaic potassium dichromatc 2404
Potassium bromate 104
Potassium butoxide 10
Potassium cvanide 11
Potasstum dichloroisocvanurate 104
Potassium dichromate polassium bichromaie 24104
Potassium dinitrobenzfuroxan 27102
Potassium fluonde polassium acyd fluonde 18
Potassium hydndc 105 107
Potassium hydroxide caustic potash 10
Potassium nitrate saltpeter 102,104
Polassium nitnde 28
“  Potassium nitrite 104
Potassium oxide 107
Potassium perchlorate 104
Potassiumn permanganaie 2414
Potassium peroxide 104, 107
Potassium sulfide 108
Promecarb 9
Propanal propionaldehyvde s
Propane : Rl
Propanethiol propy! mercaptan R}
Propanotc acid propronic acd 3
Propanol proprl akcohol 4
_ Propargyl bromidc 17
" Propargyl chlonde 17
2-Propen- 1 -ol alivi alcobol 4
. 1
propanal s
6
propanox acd 1
26
Propyvl acetate 13
Propyl alcohot propanot K}
Propylamine 7
Propyl benzene phenyl propane ‘16
Propylenc dichlonde dichloropropane 17
Propylenc glycol 4
Propylenc glveol monomethyi ciher 414
Propylenc oxide 34,103
Propylencimine methyl aznirdine 7
Propyl ether 14
Propyl formate 13
Propy! mcrcaptan propanethiol 20
Propvl tnchiorosilane 107
Prothate Fostion® n
Pscudocumenc 1.2 4&-tnmethvlbenszene 16
Pyndinc $ 7
Pvrogallol RN
Pyrosulfuryl chlonde disulfuryt chlonde 107
Pyroxvhin collodion 27
Quinone benzoquinone 19
- Raney nickel T
RDX cyclotnmethvlene tnnitramine 27102
Refuse Mumapal sohd waste 101
Resins 101
-2 Resorcinol R 1
“Rubidium 31.105.107 -
Salicylated mercury mercunc salicylate 24
Saligenin 31
- }llpctcr potassium nitrale 102. 104
’("hmdan ocltamethyl pyrophosphuramide OMPA 6. 32

~’
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TABLE Al Conunucd

Name . Svnonym RGN
Sclenious acid selenious acd . 124
Sclenium P 222324
Sclentum dicthvidithiocarbamate 12,24
Sclenum fluonde 15. 24
Sclenous acid selenous aad .24 |
Siocochioroform tnchlorosilane 107
Silicon 1etrachlonde 107
Stlicon 1etrafluonde 15. 107
Silver acetylide 24,102, 105. 107
Silver ande 24,102
Silver cyanide 11, 24
Silver nntrate 24, 104
Silver nitnde ] 24.25.102
Silver styphnate silver tnnitrocesorainate 24.27.102
Silver sulfide 24.33. 105
Stlver 1ctrazene 24,102
Silver tnnitroresorcinate stlver styphnate 2427102
Staked lime calctum oxide 10. 107
Smokeless powder 102
Sodamide sodium amide 10, 107
Soda niier sodium nitrate \04
Sodium 21, 105. 107
Sodium acid fluonde sodium fluonde 15
Sodium atuminaie 10. 105
Sodium aluminum hydride 105. 107
Sodium amidc sodamide 10. 107
Sodwum arsenatc 24
Sodium arscnite 24
Sodium azide 102
Sodium bichromate sodium dichromate 24,104
Sodium bifluonde sodium fluonde s
Sodium bromate 104
Sodium cacodylate sodium dimethylarsenate 24
Sodium carbonaie 10
Sodium carbonate peroxide 104
Sodium chilorate 104
Sodium chlonite 104
Sodium chromate 24
Sodium cvanide ]
Sodium dichlorotsocyanurate 104
Sodium dichromate sodium bichromate 24, 104
Sodium dimethylarsenate sodium cacodvlate 24
Sodium fluonde sodium acid fluonde 15
Sodium hydnde 105. 107
Sodium hydroxide causuc soda. lye 10
Sodium hypochlonte 10. 104
Sodium hyposulfite sodium thiosulfate 105
Sodium mcthylate sodium methoxide 10. 107
Sodium methoxide sodium methylate 10. 107
Sodium molybdate 24
Sodium monoxide sodium oxide 10. 107
Sodium nitrate soda miter 104
Sodium nitnde 25
Sodium nitnte 104
Sodium oxsde sodium monoxide 10. 107
Sodium pentachlorophenate 3t
Sodium perchlorate 104
Sodium permanganate 24,104 -
Sodium peroxide 104. 107 B
Sodium phenolsulfonate 31
Sodium picramate 27,102
Sodium polysulfide 101
Sodium potassium alloy nak. nack 21,105,107
Sodium sclenate 24
Sodium sulfide 24,33, 105

Cc.o2=17
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TABLE ALt Comnned

Name Synonvm RGN

Sodium thiosulfate o8
Stannic chlonde tin tctrachlonde 24,107
Stannic sulfide RRENTON
Starch nitrate nitrostarch 27,102
Stilbene diphenyl thyvlene 16
Stoddard solvent 101
Strontium hX1
Strontium arscnate hX1
Strontium dioxide strontium peronide 24. 104
Strontium monosulfide 2411108
Strontium nitrate 24,104
Strontium pcroxide strontium dioxide 104
Strontium tetrasulfide : 24 33,108
Styphnic acid tnnitroresorcinol 27,3102
Styrenc vinvibenzene 16, 2%, 103
Succinic aad k3
Sucvinic acd peroxide k")
Sulfonyl chlonde sulfurvl chionde 107
Sulfonyl luonde 107
Sulfotepp Drthione®. Blada-Fum® 1
Sulfur chiondc sulfur monochlionde 107
Sulfur (clemental) 104
Sulfunc and o1l of vitnol. oleum 2,107
Sulfunc anhvdnde sulfur tnoxide 104, 107
Sulfur monochlonde sullur chlonde 107
Sulfur mustard h{]
Sulfur oxychlonde thionyl chlonde 107
Sulfur pentafluonde 15,107
Sulfur tnoxide sulfunc anhydnde 104, 107
Sulfurvi chionde sulfonyl chlonde 107
Sulfury] fluonde sulfonyl luonde 107
Supracide® Ulraode* n
Surcaide® cyanophenphos RN
Svnthetic rubber 101
TCDOD tetrachlorodibenzo-p-dioxin 14. 17
TEDP tetrethyl dithionopyrophosphate 32
TEL tetracthyi lead 24
TEPA tns{ | -azindinv) phosphate oxde 6.2
TEPP tetracthyt pvrophosphate AR
THF tetrahydrofuran 14
TMA tnmethylamince 7
TML tetramethyl lcad 24
TNB tnnitrobenzenc 2710
TNT tnaitrotoluenc 27,102
Tall ol - 101
Tallow 101
Tar 101t
Tellunum hexafluonde 15.24
Temik® aldicarb 9.20
Tetraboranc o 105
Tetrachlorodibenzo-p-dioxin TCDOD 14,17
Tctrachlorocthane 17
Tetrachiorocthylene perchlorocthylenc 17
Tctrachloromethane carbon tctrachlonde 17
Tetrachlorophenol L 317,31
Tetrachloropropyl cther g4
Tetradecene 28
Tetracthyl dithionopyrophosphate . .TEDP el 32
Tetracthyl lead JOTEL- - P24
Tetracthyl pyrophosphate . TEPP ‘22
Tetrahvdrofuran THF 14
Tctramethviencdiamine 7
Tetramethyl lead T™L 24
Tciramethyl succionitnk 26

27.102

Tetranitromcthane
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Name

Synonym

Tetraphenyl ethylene
Trimnhnonharuc inaylfide
Tctraselenium tetramitinde
Tetrasul

Tetrasulfur tetranitnde
Tetrazene

Thalllum

Thallium nitnde
Thathum sulfide
Thallous sulfate

Thimet® -
Thioayi chlonde
Thiocarbonyl chlonde
Thiodan®

Thionazin

Thioayl chlonde
Thiophosgene
Thiophosphoryl chlonde
Thiam :

Thonum

Tin tetrachlonde

Tianx chlonde
Titanium

Titanium sesquisulfide
Tianium sulfate
Tianium sulfide
Tianium tetrachlonde
TMA

TNB

TNT

Tolualdehyde

Tolucne

Toluene diisocyanate
Tolux acid

Tolusdine

Toluol

Topade®

Tramd*

Tnamphos
Tnbromomethane
Towbutylaluminum
Tncadmium dinitnde
Tnalaum dinitnde
Thcestum nitnde
Tnchloroacetaldchyde
Tnchlorcborane
Tonchlorocthane
Tnchloroethene
Tnchloroisocyanunc acid
Tnchloromethane
Tnchloromethy! sulfenyl chlonde
Tnchloronitromethane
Tnchlorophenoxyacetic acd
Tnchloropropane
Tnchlorosilane
Tndecene
Tnethanotamine

Tncthyl aluminum
Tncthyl antimony
Tricthyl arsine

Trnethiyl bismuthine
Tnethylamine
Trethylene phosphoramide
Tnethylene tetramine
Tncthyl stibine

rhacnhorac crerrantfiAe .

Animent® V-101}

phorate

sulfur oxychlonde
thiophaosgene
endosulfan
Zinophos®

sulfur oxychlonde
thiocarbonyl chlonde

stannic chlonde
utanium tetrachlonde

tnanic chlonde
tnmethylamine
tnnitrobenzene
tnnitrotoluenc

toluol, methylbenzene
TDIL. tolyenediisocyanate

aminotoluene
toluene, methylbenzene
benzadox

Wepsyn® [55
bromoform
chloral hydrate
tnchlorocthylene
chloreform

perchloromethyl mercaptan
chloropicnn

siliocochloroform

tnethystibine

tns (1-azindinyl) phosphine oxide

tncthyl anttmony

24,105,107 :

RGN

16

T 0

24, 2% 102

24, 25,102
24, 33, 105
24
k)]
107

107 .
1720
32

107. -
107
107
12
22.23. 24
24,107
24,107
22.23. 24
24, 33,105
24
24, 33,105
24,107
7
27.102
27.102
5
16
18. 107

17.20
17.27. 102
317

17

107

28

4.7

105. 107

©:24:107
T4
7
6. 32
7
24, 105. 107
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TABLE Al.l Conrinucd

Name Synonym RGN
TnNuorocthane 17
Cluar obide g o SemsmraNinnde 17
Tnisobutyl aluminum U, tus
Trilead dinitnide 24,25, 102
>-.. Trimercury dinitnde 24.25.102
" Trimethyl aluminum 105. 107
. Trmcthytamine TMA 7
Trnmecthyl antimony inmethylsubine 24.10S
Tnmcthyl arsine 24,107
1.2.4- Tamcthylbenzene pscudocumenc 16
1.3.5-Trmethylbenzene mesitylene 16
Tnmcthyl bismuthine 24
- Tnmethyl pentane isooclane 29
Tnmethytstibine tnmethyl antimony 24, 105, 107
Tn-n-butylborane 105, 107
Tnnitroantline prcramide -2,27.102—
Tnnitroanisole tnnitrophenylmethyl cther 14,27
Tanitrobcnzence TNB 27, 102
Trnitrobenzose acd 3,27, 102
Tanitroglycenin nitroglycenn 27, 102
Tnnitronaphthalene naphtite 27,102
Tanitrophenol pienc aacd 27,31, 102
Tnnitrophenyl methyi cther tnnitroanisole 14, 27
Tnnstroresorcinol styphnic acid 27,31, 102
Tranitrotoluene TNT . 27.102
Tnoctyl aluminum 105, 107
Trphenyl ethylenc 16
Tnphenyl methanc 16
Trnpropylamine 7
Tnpropyl subine 24,107
Trisilyl arsine 24,107 .
Tns{ I-azindinyl) phosphate oxide TEPA. incthylene phosphoramide 6. 32
Tnthion 32
Tnthonum tetranitnde 24, 25
Trnvinyl stibine 24,107
Tsumacide® 9
Tungstic acid 24
Turpentine 101
UDMH dimcthyl hydrazine 8
Uliracide* Supracde® 32
Undecene 28
~ Unisoive 101
Uranium nitrate uranyl nitrate 24, 104
Uranium sulfide 24,33, 105
Uranyl nitrate h ur2nium nitrate 24,104 ¢
Urea formaldchyde 5 -
Urez nitrate 27,102, 104
" VC vinylidene chionde 17,103
. Valeraldehyde pentanal 5
Valeramide . 6
Valenic aad 3
Vanadic acid anhydride vanadium pentoxide 24
Vanadium oxytnchlonde 24
Vanadium pentoxide vanadic acid anhydnde 24
- Vanadium suifxe . vanadyl sulfate 24
» »Vanadium tetroxide e 24
- "Vanadium trichloride 24,107
. . . 24
- vanadium sulfate 24
) DDvVP 32
13,103 -
102
sTyrence 16, 28, 103
17. 103

26, 103

G
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TABLE AI.l  Continued
Name Synonym RGN
Vinyl cthyl ether e 14
Vinylidene chlondc vC 17, |(;37 o,
Vinyl tolucne 28 |0}f"5
Vinyl tnchlorosilanc 1075
VX 20,323
Water 106 *
Waxes 101 ¢
Wepsyn® 135 tnamiphos 6.32°7 -
Wood A o1 2
Zectran® Dowco 139 9,
Znc 22.23.24 .
Zinc acetylide 24.105. 107 4
Zinc ammonium nitrate 24,104 -
Zinc arsenate 24 4
Zinc arsenite 2475
Zinc chlonde 24
Zinc cyanide b 24
Zinc dioxide N peroxide 24,102,104, 107
Zinc ethyl dicthyl zinc 24,105, 107
Zinc fluoborate 15,24
Zinc nitrate 24,104
Zinc permanganatc 24,104
Zinc peroxide zinc dioxide 24.102. 104, 107 2
Zinc phosphide 24,100 3
Zinc salts of dimethyl dithiocarbamic acd 12. 24
Znc sulfate 24
Zinc sulfide 24.33. 105 -4
‘ZTnch*® 12, 24
Zinophos*® thioazin 20 ¥
Ziram* 12,24 23
Zirconium . 22,23, 24 X%
Zirconium chloride zirconium tetrachlonde 24
Ziroconium picramate 24,104
Zrcoaium tetrachlonde arconium chlonde 24

A2. LIST OF WASTE CONSTITUENTS BY CHEMICAL CLASS AND REACTIVITY

A2.1 This annex categonzes the chemical sub-

2,4 - SIANCES in Annex Al into reacivity groups according

" " to molecular functional groups, chemical classes, or

chemical reactivities. The substances are divided in 41
Reactivity Group Numbers (RGN) and listed consec-
utively in the first two pages of this annex RGN 1 10
34 are categorized based on modecular functional
groups, 101 10 107 on chemical reactivities. The reac-
tivity groupings here are identical 10 those depicted in
the Hazardous Wastes Incompatibility Chart (Fig 2).

_ A22 The succeeding pages of this annex contain
. -~ the tabulations of the chemical substances in Annex Al
. under their respective RGN. All trade names in the

tables are denoted by asterisks (*) consistent with the

notauons used in Annex Al Ca

A23 This annex is used 10 obtain the RGN of
hazardous wastes when the waste constituents arc o4
known only by chemical classes, molecular functional
groups, or chemical reactivities. The information is
used to determine the incompatibility of the combina-
tions of the wastes according to the incompatibility .
method in Section 5 of this guide.

A2.4 The listing was developed from the same pn-
mary references used in Annex Al (32, 33, 36, and 45- .
52). The reactivity groupings of waste constituents pre- 3%
sented bere are not indusive. Additions or deletions
will be made in the future when more information is
available from the management of hazardous wastes. .

C.2-19
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TABLE ALl Wagge Coastituents by Class and Reactivity

Reactivity
Group Num- Group Name
A [ Acads. mincral, nonoxidizing
X 2 Acids. mineral, oxidizing
] oL 3 Acids. organic
5 4 Alcohols and glycols
3o v 5 Aldehydes
- 3 6 Amides
Y 7 Amines. aliphatic and aromatic
E_' 8 Azo compounds. diazo compounds. and hydrazines
R 9 Carbamaies
: - 10 Caustics
i 3 11 Cyanides
L 12 Dithiocarbamates
t 7 13 Esters
LE 14 Ethers -
’{»3 {5 Fluorides_ inorganic
’ 16 Hydrocarbons, aromatic
b 17 Halogenated organics
) 18 Isocyanates
19 Ketones
20 Meraapuns and other organic sulfides
- 21 Mctaks. alkali and alkaline canth, demental and alloys
I 22 Mectals other elemental and alloys in the form of powders, v2por or sponges
" 23 Metals other elemental and alloys. as sheets! rods, moldings, drops. ac.
24 Mcuals and metal compounds. toxic
e 25 Nitrides
3 26 Nitriles
2 27 Nitro compounds
= 28 Hydrocarbon, aliphatic. unsaturated
§f 29 Hydrocarbon, aliphatic. saturated
¥ 30 . Peroxides and hydroperoxides, organic -
: 3 Phenols and creosols
J 32 Organophosphates, phasphothioates and phasphodithioates
P 33 Sulfides, inorganic
& 34 Epoxides _
g 11 Combustible and flammable materials. miscellancous
- 102 Explasives
‘ 103 Polymenizable compounds
104 Oxidizing agents, strong
105 Reducing agents, strong
. 106 Water and mixtures conlaining water .
: 107 Water reactive substances ' el L
¥ Group 1. Acids- Mincral"Nodoxidinng ~ - 7o
= Boric acid Fluorosilicic agd - e
- Chiorosulfonic acid
7 Diflucrophesphoric acd
= Disulfunc acid
Fluorobonc acid
Fluorosulfonic aad
_Bromic acid
Chromic acid
. Hypochlorous acid )
¥ Nitric acid 70 % Lot
b
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TARIF AV Continued

Group 3 Acids. Organic (All Isomers)

Peracetic aad

SR A2

Acctic acd Dichlorophenorxyacetic acid
Acrylic acid Endothal Phenyl acetic acd
Adipic acd Fluoroacetic acd Phthalic and
N.arnic amid Formic acd , aPropionic acid
Butyric aad Fumanc acid Sutuine utie
Capric acid Glycolic acid Trichlorophenox yacetic acid
Caproic acid Hydroxydibromobenzoic acd Trinttrobenzowe acd
Caprylic acd Malcic aad Toluic acd
Chloromethylphenoxyacetic acid Monochloroacetic acid Valeric acid e {"
Cyanboacetic acid Oxalic acid . §
-~
Group 4 Akohots and Glycols (All Isomers) i
Acctone cyanohydnn - Dichloropropanol isopropanol
Allyl alcohol Dicthanol aminc Mercaptocthanol
Aminocthanol Diisopropanolamine Mcthanol
Amyl alcoho! Ethanol Monocthanol amine :
Benzyl alcohol Ethoxyethanol =~ Monoisopropano! aminc '
Butanediol Ethylene chlorohydnin Monisopropanol aminc
Butyl alcohol Ethylene cyanohydnn Nonanol -
Butyl celiosolve® Ethylene glycol Octanot
Chilorocthanol Ethylene glycol monomethyl cther Propanol
Crotyl alcohol Glycerin Propylene glycol
Cyclohexanol Hepuanol Propylene glycol monomethyl ether
Decanol Hexanol Tricthanolamine
Diacetron alcohol Isobutanol
Group 5 Aldchydes (All Isomers)
Acctaldchyde Crontonaldehyde Nonana!l
Acrolein Formaldehyde Octanal
Benzaldehyde Furfural Propionaldchyde
Butyraldehyde Glutaraldehyde Totualdchyde -7,
Chloral hydrate Heptanal Urea formaldehyde )l
Chloroacetaldchyde Hexanal Valeraldehyde
- 1y
Group 6 Amides (All Isomers) “
Acctamide Dimethylformamide Propionamide - ’%
Benzadox Dimefox Schradan ) =
Bromobenzoyl acctanilide Diphenamide Tris<1-azirdinyl) phosphate oxide H
Butyramide Fluoroacetanilide Wepsyn® 155
Carbetamide Formamide Valkeramide

Dicthylioluamide

Group 7 Amincs. Aliphatic and Aromatic (All Isomers)

Aminodiphenyl Dimethytamine Naphthylamioe
Aminocthanol Dimethylaminozobenzence Nitroaniline
Aminocthanolimine Diphenylamine Nitrogen mustard
Aminophenol Diphenylamine chioroarsine Nitrosodimcthylamine
Aminopropionitrile Dipicrylamine Pentylamine
Amylamine Dipropylamine Phenylene diamine
Aminothiazole Ethylamine Picramide

Aniline Ethylenediamine Picnidine

Benzidine Ethylenamune Piperidine
Benzylamine Hexamethylconediamine Propylaminc
Butylamine Hexamcthylenctctraamine Propylencimine
Chilorotoluidine Hexylamine Pyridine

Crnmidine lsopropylamine Tetramethyknediamine
Cupricthylenediamine Mcthylamine Toluidine
Cyclohexylamine n-Methyl anilinc Tricthanolamine
Dichlorobenzidine 4.4-Mcthykene bis(2-chloroaniline) Tricthylamine
Dicthanolamine Mcthyl ethy pyndine Tricthylenctetraamine
Dicthylamine Monocthanolamine Trimcthylamine -~ .~
Dicthlenctriamine Monoisopropanolamine Tripropylamine
Diisopropanolamine Morpholine

C.2-20
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Group R Azo Compounds Diaxo Compounds and Hvdrazines (All Isomers)

Aluminum tetraazidoboralc
Aminothiazole
Azndocarbonyl guanidine

A nidn.cinaznle
a.u-Azodusobutyronitnle
Benzene diazonium chlonde

Chloroazodin
Chlorobenzotnazoic
Diazodinitrophenol
Maridecthane
Dimethylumino azobenzene
Dymethyl hydrazine

Guanyi nifrosoaminoguanylidine hyvdrazine
Hydrazine

Hydrazine azide

Methol hadrasine

Mcrcapiobenzothiazole

Phenyl hvdrazine hyvdrochlonde

Ammonium hydroxide
Banum hydroxide
Banum oxide
Berylhum hydroxide
Cadmium amide
Calawum hydroxide

Lithium amide
Lithium hvdroxide
Potassium aluminate
Potassium butoxide
Potassium hvdroxide
Sodium aluminate

Benzotnazole Dinitropheny! hydrazine Tetrazene
1-Butyl azidolormatc

Group 9 Carbamates
AlMdicarb Formetanate hydrochloride Mcthominl
Bassa® Furadan* Mipcin®
Baygon® Hopcide® Mobham®
Butacarb n-Isopropyimethvicarbamate Ovamai
Bux® Landnin® Pnmicarb
Carbaryl Maual* Promecarb
Carbanolatc Meohal Trarnud*®
Dioxacarb Mcsurol® Tsumacide®
Dowco® 119

Group 10 Causixs

Ammonia Calcium oxide Sodium amide

Sodium carbonate
Sodium hvdroxide
Sodium hypochlonite
Sodwm methyvlaie
Sodium oxide

Group 11 Cyanides

Cadmium cyanide
Copper cyanide
Cyanogen bromide

Lead cyvanide
Mercunc ovanide
Mercunc oxycvanide

Poussium cvanide
Stlver cvamide
Sodium cvamde

Hydrocyanic aad Nickel cyanide Zin¢ cvamide
Group 12 Dithiocartamates
CDEC “= Natam Zinc salis of dimethy! dithiocarbamic
Dicthane® M45 Nuacde* aaid
Ferbam Polyram-combi® Zineh
Maneb Selentum dicthyl dithiocarhamaie Ziram
Metham Thiram

Group 11 Esters (All somers)

Allyl chlorocarbonate
Amyl acetate
Bulyl acctate
=.. Butyl acrylate
Butyl benzyt phthalate
Butyl (ormate
. Dibutyl phthalaie
" Dicthylene glycol monobutyl ether ace-
tate
Ethyt acetate
Ethyl acrylate
Ethy! butyraic

Ethyl chloroformate
Ethyl formaie
2-Ethyl hexylacrylate
Ethyl propionate -
Glycol diacctate
Isobutyl acetate
lsobqu} acrylate
1sadecyl acrylate
Medinoterb acetate "«
Mcthyl acetate
Mcthyl acrylate

Mcthyl amyil acetate
Mecthyl butvrate
Mcthyi chlorotormate
Methyl formare
Mcthyl methacrviate
Mcthyl proponate
Methyl valerate
Propiolacione
Propv! acetate
Propyl formate
Vinvl acetate

Group 14 Ethers (All lsomers)

1. Dibutyl cther .

= Dimethyl ether
Dimethyl formal
;" Dioxane
Diphenyl oxide

Ethoxyethanol

Ethyl ether

Ethylene glvcol monomethyl ether
Furan o

Glycol ether

[sopropyl ether

Mecihyl butyl ether -

Methyl chloromiethy! ether
Mecthyl cthyl ether

Propyt cther

Propylene givcol monomethyi cther
TCDD

Tetrachloropropyi ether
Tetrahydroturanic

Tanuroanisole

Vinyl cthy! ether

Vimyt isopropvl ether

41
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TABLE A2.1 Comtinued

Group 15 Fluondes. [norganic

Aluminum fluonde
Ammonium bifluonde
Ammonium fluonde
Banum fluonde
Beryllium fluonde
Cadmium fluonde

Cesium fluonde

Chromic fluonde
Fluorobonc acid
Fluorosilicic acid

Hexafluorophosphonc acid

Hydroluonc acid

PR

Potassium fluoride
Selenium Nluonde
Silicon tetrafluonde
Sodium fluonde
Sulfur pentafluonde

Tellunum hexafluonde

Calaum fluonde Magnesium fluonde Zinc fluoroborate
Group 16 Hydrocarbons. Aromatic (All Isomers)

Acenaphthene Diphenyl ethviene Methyl naphthalene

Anthracenc Drphenyl methane Naphthaiene

Benz-a-pyrene " Dodecyl benzene Pentamethyvl benzene

Benzene Dowtherm Phenanthrene

n-Butyl benzene Durene Phenvl acetylene

Chrysene Ethyt benzene Propyl benzene

Cumene Fluoranthrene Pseudocumene

Cymene Fluorene Styrene

Decyl benzene Hemimelliene Tetraphenyt ethvlene

Dnethyl benzene Hexamethyt benzene Toluene

Driphenyl Indene Stilbene

Diphenyl acetyiene Isodurene Trnphenykcthyiene

Diphenyl ethane Mesitylene Trphenyimethane

Group 17 Halogenated Organics (All Isomers)

Acetyl bromide Chloroethanol Ethylene dibromide
Acetyl chlonde Chlorocthylemmine Ethylene dichlonde

Aldnn Chloroform Fluoroacetanihdc

Altyl bromide Chiorohydnn Freons®

Alivl chloride Chloromethyl methy! ether Heptachlor

Allyl chlorocarbonate Chloromethyl phenoxyacetic acid Hexachlorobenzene

Amyl chlonde Chloronitroaniline Hydroxydibromobenzoic acd
Benzal bromide Chlorophenol Isopropyt chlonde

Benzal chlonde Chloropheny! 1socyanate a-lsopropyl methyl phosphoryl fluonde
Benzotnbromide Chloropicnn Lindanc

Benzotnichlonde Chlorothion Mecthyl bromide

Benzyl bromide Chiorotoluidine Mecthyl chlonde

Benzyl chionde CMEE Methyl chloroform

Benzyl chlorocarbonate Crotyl bromide Mcthyl chloroformate
Bromoacetylene Crotyl chlonde Mcthyl cthyl chlonde
Bromobenzyl tnfluonde DDD Mecthyl 1odide

Bromoform DDT Monochloroacelone
Bromophenol DDvVP Nitrochlorobenzene
Bromopropyne Dibromochloropropane Nitrogen mustard
Bromotnchloromethane Dichloroacetone Pentachlorophenol
Bromotnfluoromethance Dichlorobenzene Perchlorocthylene
Bromoxynil Drchlorobenndine Pechloromethyimercaptan
Butyl luonde Dichloroethane Picryl chionde

Carbon tetrachlonde

Chlorodinitrototuene

Dichioruethylene

Ethylene chiorohydinn

Polybrominated biphenyls

At Carbon tetrafluoride Dichlorocthyl ether Polychlorinated byphenyls
g Carbon tetraiodide Dichloromcthane Polychlonnated tnphenyls
s Chioral hydrate Dichlorophenol Propargyl bromide
T Chlordane Dichlorophenoxy acetic acid Propargyl chloride
, . Chloroacetaldehyde Dichloropropane TCDD
! Chloroacetic acid Dichloropropanol Tetrachloroethane
i Chloroacctophenone Dichloropropylene h Tetrachlorophenol
Chloroacrylonitnile Dicldnn Tetrachloropropyl cther
Chiloroazodin Drcthyl chloro vinyl phosphate Trchlorocthane
Chlorobenzene Dichlorophenc Tnchlorocthylene
Chlorobenzotriazole Dinitrochlorobenzene Trchlorophcnoxyacetic acid
Chilorobenzoyl peroxide Endosulfan Trichloropropanc
Chlorobenzylidene malononitnke Endnn Tnfluorocthanc
Chlorobutyronitrile Epichlorohydnn Vinyl chlonde
Chlorocresol Ethyl chloroformate Vinylidene chlondc
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Continued

TABLE A2.1

Group 18 Isocyanales (All Isomers)

Chlorophenyl isocyanaie
Diphenyimethane diisocvanaie

Acctone
Acctophenone

Acctyl acetone
Benzophenone
Bromobenzoyl acctanilide
Chloroacetophenone
Coumafuryl
Coumarctralyl
Cyclohexanone
Dracetone alcohol

Methyl isocvanare
Methylene diisocvanate

Polyphenyi polymethylisocyanare

Toluene diisocyanate

Group 19 Ketones (All lsomers)

Diacetyl
Dichloroacetone
Dicthyi ketone
Diisobuty! ketone
Heptanone
H_\'drox_\-.:ccmphcnonc
Mesitvl oxide )
Methyl -butyl ketone
Mcihyi ethy! ketone

Mcthyl isobuty) ketone .
Mcthyi isopropenyl ketone
Mcthyl n-propyi ketone
Mcthy ! vinyt ketone
Monachloroacetone
Nonanoné

Ovuanone -

Pentanone

Quinone

Group

20 Mercaptans and Other Organic Sulfides (All Isomers)

Aldicarh

Amyvl mercaptan
Butyl mcreaptan
Carbon disulfide
Dimethyt sulfide
Endosulfan

Mercaptobenzothiazole
Mercaptoethano!
Mcthomy!

Methyl mercapuan
Naphthyi mercaptan
Pcrchloromcth_\l mercaplan

Polvsulfide polyvmer
Propyl mencaptan
Sulfur mustard
Tc:lnsul

Thionaszin

VY

Ethyl mercaptan Phospholan

Group 21 Metals. Alkali and Alkaline Earth. Elemental
Banum Magncsium Sudium
Calcium Potassium Sodium-potassium alioy
Cesium Rubidium Strontium
Lithium

Group 22 Meuals. Other Elemenual and AHlovs in the Form of Powders, Vapors or Sponges
Aluminum Magnesium Sclenium
Bismuth Mangancse Tianium
Cenum Mercury (vapar) Thonum
Cohatt Molvbdenum Zine
Hafmum Nickel Zirconium
Indium Rancy nickel
Group 23 Metals. Other Eiemcnial and Alioys as Sheets. Rods Moldings. Drops. cic.
Aluminium Chromium Molvbdenum
Antimony Cohalt Osmium
Bismuth Copper Selenium
Brass indium Tianium
Bronze Iron Thortum L
Cadmium Lead Zinc
Caldum-manganesc-silicon alloy Mangancse Zirconmum
Group 24 Mctals and Mctal Compound;,Tpxic - ey -

Ammonium arsenate Antimony sulfate Arsenic tnisulfide
Ammonium dichromate Antimony tribromide Arsincs
Ammonium hexanitrocobaltate Antimony trichlonide Barium

Ammonium molyhdate
Ammonium nitroosmate
Ammonium pcrmanganate
Ammonium tetrachloromate
Ammonium tetraperoxvchromate
Ammonium tnchromate !
Antimony

Antimony nitride

Antimony oxychlonde
Antimony pcntachionde
Antimony pentafluonde
Antimony pentasulfide
Antimony perchlorate
‘\nlimon) polassium tanrare

Antimony triodide
Antimony rifluonde
Antimony tnoxide
Antimony trisulfide
Antimony trivinyl
Arsenre

Arscnic pentasclenide
Arscnic pentoxide
Arsenic pentasulfide
Arsenic sulfide
Arsenic inbromide
Arsenic trichlonde
Arsenic tnfluonde
Arscnic triodide

Banum azide
Banum carbide

Banum chiorate e

Banum chlonde
Barium chromate
Banum fluonde
Banum fluosilicate
Banum hydride

Barium hydroxide LR

Barium hypophosphide - < =
Banum iodate

Buanum iodide

Banum nitrate

Banum oxide
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TABLE All

Continued

Group 24 Meials and Mctal Compounds. roxi_c Continued

Banum perchlorate
Banum permanganate
Banum peroxide
Banum phosphate
Banum stearate
Banum sulfide

Banum sulfite
Berylhium
Beryllium-copper alloy
Beryllium fluonde
Beryllium hydnde
Beryllium hydroxide
Beryllium oxide
Beryllium tetrahydroborate
Bismuth

Bismuth chromate
Bismuthic acid
Bismuth nitnde
Bismuth pentafluonde
Bismuth pentoxide
Bismuth sulfide
Bismuth tnbromidc
Bismuth trichlonde
Bismuth tnodide
Bismuth trioxide
Borane

Bordeaux arsenites
Boron arsenotribromide
Boron bromodiodide
Boron dibromotodide
Boron nitnide

Boron phosphide
Boron tnazide

Boron tnbromide
Boron tnodide

Boron tnisulfide
Boron tnchlonde
Boron tnfluonde
Cacodylic aad
Cadmium

Cadmium acctylide
Cadmium amide
Cadmium azide
Cadmium bromide
Cadmium chiorate
Cadmium chlonde
Cadmium cyanide
Cadmium fluonde
Cadmium hexamine chiorate
Cadmium hexamine perchlorate
Cadmium iodide
Cadmium nitrate
Cadmium nitnde
Cadmium oxide
Cadmium phosphate
Cadmium sulfide
Cadmium trihydrazine chiorate
Cadmium trihydrazine perchiorate
Calcium arsenate
Caicium arsenite
Chromic chlonde
Chromic fluonde
Chromic oxide
Chromic sulfate
Chromium

Chromium sulfide
Chromium tnoxide
Chromyl chlonde
Cobalt

Cobaltous bromide
Cobaltous chlonde
Cobaltous nitrate
Cobalious sulfatc
Cobaltous resinate
Copper

Copper acctarsenite
Copper acetyhde
Copper arsenate
Copper arsenite
Copper chlonde
Copper chlorotetrazole
Copper cyanide
Copper nitrate
Copper nitnde
Copper sulfate
Copper sulfide
Cupniethylene diamine
Cyanochloropentane
Drethyl zinc
Drisopropy! beryllium

b,

Diphenylamine chloroarsine

Ethyl dichioroarsine
Ethylene chromic oxide
Ferric arsenate

Ferrous arscnate
Hydrogen selenide
indium

Lead

Lead acctate

Lcad arsenate

Lead arsenite

Lcad azde

Lcad carbonate

Lead chionte

Lead cyanide

Lead dinitroresorcinate

Lcad mononitroresorcinate

Lead nitrate

Lead oxide

Lead styphnate
Lead sulfide
Lewisitc

London purple
Magnesium arsenate
Magnesium arsenite
Manganese
Manganese acetate
Manganesec arsenale
Manganesc bromide
Manganese chlonde

Manganese methylclopentadienyl tn-

carbonyl
Manganese nitrate
Manganese sulfide
Mercunc acctate

Mercunc ammonium chionde

Mercunc benzoate
Mercunc bromide
Mercunc chlonde
Mercunc cyanide

Mercunc iodide
Mercuric nitrate
Mercuric olcate
Mercunc oxide
Mercunc oxycyanide
Mercuric potassium iodide
Mercunc salicylate
Mercunc subsuifale
Mercuric sulfate
Mercunc sulfide
Mercuric thiocyanide
Mercurol

Mercurous bromide
Mercurous gluconate
Mercurous iodide
Mercurous nitrate
Mercurous oxide
Mercurous sulfate

- Mercury

Mercury fulminate
Methoxyethyimercunc chlonde
Methyl dichloroarsine
Molybdenum
Molybdenum sulfide
Molybdenum tnoxide
Molybdic acid

Nickel

Nickel acetate

Nickel anumonide
Nicket arsenate

Nickel arsenite

Nickel carbonyt
Nickel chlonde

Nicket cyanide

Nickel nitrate

Nickel selenide

Nicke! subsulfide
Nickel sulfate
Osmium

Osmium aminc nitrate
Osmium aminc perchlorate
Pheny! dichloroarsine
Potassium arsenate
Potassium arsenite
Potassium dichromate
Potassium permanganate
Sefenium

Selenium fluonde
Selenium dicthyl dithiocarbamate
Sclenous acd

Silver acetylide

Silver aznide

Silver cyanide

Siiver nitrate

Silver nitnde

Silver styphnate
Silver sulfide

Silver tetrazene
Sodium arsenate
Sodium arsenite
Sodium cacodylate
Sodium chromate
Sodium dichromate
Sodium molybdate
Sodium permanganate
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Conrinued

TABLE A2

Group 24 Metals and Metal Compounds. Toxic Continged

SStrontium nitrate
rontium peroxide
frontium tetrasulfide

Tetramethyl kead
Tetrascicmum tetranninde
. Thallium
=" Thallium nitride
Thallium sulfide
* Thallous sulfate

;4 .. Thonum

Titanium

Tiwanium sulfate
Titanium scsquisulfide
Titanium tetrachlonde
Titanium sulfide

Tricadmium dinitride
Tricesium nitnide
Triethyi arsine
Tricthy bismuthine
Tricthv sibine
Trilead dinitnide
Trmercun dinitnide
Trmethvi arsine

" Trimethv bismuthine
Tnmethv stibine
Tnprop | stibwne
Tnsilv aruine
Tnthonum tetranitnde
Tnviny qitkne
Tungstic acid
Uranium sulfide
Uran nitrate
Vanadic acd anhvdnde
Vanadium oxtnichlonde
Vanadium tctroxide
Vanadium trioxide

Vanadium 1nchionde

Vanadsi sulfate

Zinc

Zinc acenslide

Zine ammonium nitrate

Zinc arsenate

Zinc arsenite

Zine chioride

Zinc vyanide

Zinc fluoroborae

Zine nitrate

Zine permanganaie

Zinc perozide

Zinc phosphate

Zinc salts of dimethy ldithio carhamae
ad

Zinc sulfate

Zinc sulfide

Zirconium

Zirconium chionde

Zirconium picramaic

Group 2% Nitndes

Antimony nitride

Powassium nitnde |

Trcadmium dinitnde

Bismuth nitndc Silver nitnde Tocakivm dinitride
Boron nitnde Sodium nitnde Trcesium nitnide
. Copper nitride Tetrasckenium (ctranitrde Trikead dinitride
- Disulfur dinitride Tetrasulfur wtranitnde Trimenury dinitride
© Lithium nitride Thallium nitride Trithorium ietranitade
£ Group 26 Nitnles (All Isomers)

*":' Acetone cvanohydrin Butvronitnie Ghonlonitnie
Acctonitnle Chloroacnionitnle Phenyvl acvtonitrile
Acrylonitnie Chiorobenzylidene malonomitnic Phenyt valenvinitrile
Adiponitnile " Chiorobutyronitnic Propioniinie
Aminopropionitrile Cvanoaceuic acd Surecide®
Amyl cyanide . C )anochloro;;tntanc Tetramethy succionitnle
u.a-Azodnsobutyronitrile Cyanogen Trand*

Benzonitnile Ethyiene cyvanohvdnin Vinvl (vanide
Bromoxynil

Group 27 Nitro Compounds (All Isomers)

Acetyl nitrate

- Chlorodinitrolucne
Chloronitroaniline
Chloropicrin
Collodion
Diazodinitrophenol
Drethylenc glycol dinitrate
Dinitrobenzene
Dinitrochlorobenzene
Dinitrocresol
Drnitrophenol

.- Dinitropheny! hydrazine

" Dinitrotoluene
Dinoseb

... Dipentacrythritol hexanitrate
.:. 'Dipicryl amine .- . ‘
= Ethyl nitrate

Ethy! nitrite
Glycol dinitrate

... Glyvol mooolactate tnnitrate
"'/Guanidine nitrate
" Lead dinitroresorcinate
Lead mononitroresorainaie
. lads_xvhpam —-— -
© - ~“Manniol hexanitfate
-Mcdinoterb acetate ¢
.- -#4Nitroaniline .

/3 Nitrohenzenc
Nitrohiphenyd
Nitrocellulose

. Nitrochlorobenzene
Nitrogiveenin
Nitrophcnol

- iy Nitropropane
~...; m-Nitrosodiumethylamine

. Nitrosoguanidine

.. Nitrostarch |

Nitraxykene
" Penaenvihritol tetranitrate
Picramide
-Picny chlonde .
*- Polvanvl nitrate
., Potssium dinitrobensfuroxan

_.:«RDX

" Silver styphnate
Sodium picramate
Tetranitromethane
Trntrnanisole
Tnnitrobenzene
Tnnitrobenzoic acid
Trinitronaphthalenc
Trinitroresorcinol
Trnitrotoluence
Urea nitrate




D-34 Proposal P 168

TABLE A21 Continued

Group 28 Hvdrocarbons. Aliphatic. Unsaturated (All {somers)

Acetvic

Allene

Amylene
Butadiene
Butadiyne

Butenc
Cyclopentane
Decene
Drcyciopentadiene
Drisobutylene
Dimethyl acetylene
Dimethyt butvne

E(ﬁyl acctylene
Ethylene
Heptene
Hexene
Hexyne
{sobutylene
 Isoocetane
Isoprene
Isopropyl acetylenc
Methyl acetyiene
Methyl butene
Methyl butyne

Nonene
Ocadecyne
Ocene
Pentene
Pentyne
Polybutene
Polypropyience
Propviene
Styrene
Tetradecene
Tndecene
Undecene

Dipentene Methyl styrene Vinyl toluene
Dodecene )

Group 29 Hydrocarbons. Aliphatic. Saturated
Butane Ethane Mcthane
Cvcloheptane Heptane Methyl cvclohexane
Cyclohexane Hexane Neohexane
Cyclopentane Isibutane Nonane
Cyclopropane Iuhexane Octane
Decalin Isooctane Pentanc
Decane Isopentane Propanc

Group 30 Peroxides and Hydroperoxides Organic (All Isomers)

Acttyl benzovl peroxide
Acctyl peroxide

Buty! peroxypivalate
Caprylyt peroxide

Diisopropvt perox vdicarbonate
Dimethvibexane dihvdroperoxide

Benzovl peroxide Chlorobenzoyl peroxide Isopropyl percarbonate
Butyl hydroperoxide Cumene hydroperoxide Lauroyl peroxide
Butyl peroxide Cyclohexanone peroxide Methvi cthyl ketone peroxide
Butyl peroxyacetate Dicumyl peroxide ) Peracetic a0d
Buty! peroxybenzoate Drisopropylbenzene hydroperoxide Succinic acd peroxide
Group 31 Phenols. Cresols (All Isomers)
Amino phenol Drnitrophenol Phenol
Bromophenol Dinoscb -Phenyl phenol
Bromoxynil Eugenol Philoroglucinol
Carbacrol Guaiacol Picric acid
Carbolic ol Hydroquinone Pyrogallol
Catecol Hydroxyacetophenone Resorcinol
Chlorocresol Hydroxidiphenol Saligenin
Chlorophenol Hydroxhydroquinone Sodium pentachlorophenate
Coal tar Isocugenol Sodium phenotsulfonate
Cresol Naphthol Tetrachlorophenol
Cresote Nitrophenol Thymol
Cyclohexyl phenol Nonyl phenol Tnchlorophenol
Dnrchlorophenol Pentachiorophenol Trinitroresoscinol
Drnitrocresol
Group 32 Organophasphates. Phosphothiates. and Phosphodithioates
Abate® ., Dsulfolon Phorate
Annphos cthyl Dyfonate® Phosphamidon
Azodnn* Endothion Phospholan
Bidnn® EPN Potasan
Bomyl* Ethion® Prothaatc
Chlorofenvinphos Fensulothion - Schradan
Chlorothion® Guthion® Sulfotepp
Coroxon® Hexacthyl tetraphosphate Supracde*
DDvVP Malathion Sureade®
Demcton " Mccarbam Tetracthyl dithionopyrophosphate
Demeton-s-methyl sulfoxide Mecthy! parathion - Tetracthyl pyrophosphate
Drannon® Mcvinphos Thionazin )
Dicthyl chiorovinyl phosphate Mocap® . Tris1-azindinyl) phosphine oxrde

Dimethyldithiophosphonic acid
Dimefox
Droxathion

o-1sopropyl methylphosphoryl fluonde
Paraoion
Parathion

vX
Wepsyn® 155

AL
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TABLE A2l Continued

Group 13 Sulfides. Inorganic

¥=! ammonium sulfide
Antimony pentasulfide
} ntimony tnsulfide
Arsenic pentasulfide
Arsenic sulfide

&5% Banum sulfide
22 Beryllium sulfide
Z. Bismuth sulfide
" Bismuth trisulfide

Chromium sulfide
Copper sulfide
Fernic sulfide
Ferrous sulfide
Germanium sulfide
Gold sulfide
Hvdrogen sulfide
Lead sulfide
Lithium sulfide
Magnesium sulfide

Phosphorous pentasulfide
Phosphorous sesquisulfide
Phosphorous 1nsullide
Potassium sulfide

Silver sulfide

Sodium sulfide

Stannic sulfide

Strontium monosulfide
Strontium tetrasulfide
Thallium sulfide

< Boron trisuifide Manganese sulfide Titanium sesquisulfide
Cadmium sulfide Mercunc sulfide Tianum sulfide
Calaium sulfide Molybdenum sulfide Uranium sulfide
Cenum tnsulfide Nickel subsulfide Zinc sulfide
Cesium sulfide Phosphorous hepuasulfide
< Group 34 Epoxides
# Butyl glycidyl ether Epichlorohydrin " Ethyviene oxide
1-Butyl-}-phenyl oxazirane Epoxybutane Glvcidol
Cresol glyaidy) cther Epoxyvbutene Phenyl glycidyl ether
Diglycidy! cther Epoxyethylbenzene Propylenc oxide
. Group 10t Combustible and Flammable Matenals. Miscellancous
Alkyl resins Kerosene Polyurethane
Asphalt Lacquer Polyvinyt acetaie
Bakelite® Methyl acetone , Palyvinyl chlonde
Buna-N* Mincral spints Retuse
> Bunker fuel oil Naphtha Resins
%4-. Camphor ol 0Oil of bergamot Sodium polyvsuliide
. Carbon. activated. spent Ormis root Stoddard solvent
Cellulose Paper Sulfur (elemental)
Petroleum naphtha Synthetic rubber
Petroleum oil Tall ol
Polyamide resin Tallow
Polvester resin Tar
Gasoline Polyethyiene Turpentine
Grease Polymenc oil Unisolve
Isotactic propylene Polypropyicne Waxes
J-100 Polystyrene Wood
Jetoil Polysulfide polvmer
Group 102 Eaplosives
Acetyl azide Cadmium azide Disultur dinitnde

Acetyl nitrate

<1, Ammonium azide

*  Ammonium chlorate
Ammonium hexanitrocotaltate
Ammonium nitrate

3 Ammonium nitrite
Ammonium penodate
Ammonium permanganate

1. » AmMmonium picrate

* “"Ammonium tetraperoxychromate
Andocarbonyl guanidine
Banum azide
Benzene diazonium chlonde
Benzotnazole
Benzoyl peroxide

#2"Bismuth nitride

;»"Boron triazide

- Bromine azide

" Butanetroil tnnitrate
1-Butyl hypochlonte

Cadmium hexamine chiorate
Cadmium hexamine perchlorate -
Cadmium nitrate :
Cadmium nitnde
Cadr_n_iy_m tnhydrazine chlorate

- Calcium pitrate Sy ey
Cesium azide
Chlornine azide
Chlornine dioxide
Chlonine Nuoroxide
Chlonine trioxide
Chloroacetylene
Chloropicrnin
Copper acetvlide
Cyanuric tnazide
Diazidocthane: -
Diazodinitrophenol
Dicthylene glycol dinitrate
Dipentaernithnitol hexanitrate -
Dipicryl amine

Ethyvl nutrate

i~ Ethyl nutnte

* Fluonnc azide
"Glycol dinitrate

-- Glycol monolactate tnnitrate
<231 Gold'fulminate

Guany! nitrosaminoguanylidene hvdra-
nne

~ . HMX

- Hvdrazine azide
Hydrozoic acid
Lcad azide ™
Lead dinitroresorcinate
Lcad mononitroresorcinate
Lead sivphnate
Mannitol hexanitrate
Mercunic oxyvevanide
Mercury fulminate
Nitrocarbonitrate
Nitrocellulose

O

AT
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TABLE A2l Comtinued

Group 102 Explosives Continued

Thallium nitnde

Nitroglycenn Silver acetylide
Nitrosoguanidine Silver azide THlead dinitride
. Nitrostarch Silver nitnde Trimercury dinitride
; Pentaervihntol tetranitrate Silver styphnate Trnitrobenzene
' Picramide Silver tetrazene Trnitrobenzoic acid
t Pienic acd Smokeless powder Trinitronaphthalenc
| Picryl chloride Sodium azide Trinitroresorcinol
? Polvvinyt nitrate Sodium picramate Trnitrotoluene
Potassium dinitrobenzfuroxan Tetranitromethane Urea nitrate
: Powssium nitrate Tetraseicnium tetranitnide Vinyl azide
, RDX Tetrazene Zinc peroxide
Group 103 Polymenzable Compounds
Acrolein Ethylenimine Propylene oxide
Acryiic acd 2-Ethylhexyl acrylate Styrence
Acrylonitrile lsobutyl acrylate Vinyl acetate
Butadiene _ Isoprene Vinyl chloride
nButvl acrylate Methyi acrylate Vinyl cyanide
Ethyl acrylate Methyl methacrylate Vinylidene chloride
Ethviene oxide 2-Methyl styrene Vinyl toluene
Group 104 Oxidizing Agents, Strong
Ammonium chlorate Chiorine Oxygen difluoride
Ammonium dichromate Chilorine dioxide Perchloryl fluoride

Rk T
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Ammonium nitridoosmate
Ammonium perchlorate
Ammonium periodate
Ammonium permanganate
Ammonium persulfate
Ammonium tetrachromate

Ammonium tetraperoxychromate

Ammonium trichromate
Aaumony perchlorate
Banum bromate

Banum chlorate

Banium i0date

Banum nitrate

Banum perchlorate
Banum permanganate

Bromine trifluonde
*1-Butyl hypochlorite
Cadmium chlorate
Cadmium nitrate

Chlonne fluoroxide
Chlonne monofluonde
Chlonne monoxide
Chlonne pentafluoride
Chlonne trifluonde
Chlonne trioxide
Chromic acid

Chromyl chlonide
Cobaltous nitrate
Copper nitrate
Dnrchioroamine
Drchloroisocyanunic acid
Ethylene chromic oxide
Fluonne

Fluonne monoxide

Lithium hypochlonite
Lithium peroxide
Magnesium chlorate
Magnesium nitrate

Phosphorus oxybromide
Phosphorus oxychlonde
Potassium bromate

Potassium dichloroisocyanurate

Potassium dichromate
Potassium nitrate
Potlassium perchlorate
Potassium permanganate
Potassium peroxide

Silver nitrate

Sodium bromaie

Sodium carbonate peroxide
Sodium chlorate

Sodium chionite

Sodium dichloroisocyanurate
Sodium dochromatc

[~ Banum peroxide Guanidine nitrate
Bromic acid Hydrogen peroxide Sodium hypochlorite
Brominc lodine pentoxide Sodium nitrate
Bromine monofluonde Lead chlonte Sodium nitnite
Bromine pentafluonde Lead nitrate Sodium perchlorate

. Sodium permanganate

Sodium peroxide -
Strontium nitrate
Strontium peroxide
Sulfur tnoxide

Calaum bromate Magnessum perchlorate

Calctum chlorate Magnesium peroxide Trichloroisocyanuric acid
Calcium chilonie Manganese nitrate Uranyl nitrate

Calaium hypochlorite Mercunc nitrate Urea nitrate

Calaum iodate Mercurous nitrate Zinc ammonium nitrate

Cakium nitrate
Calaum perchromate
Calcium permanganate
Calaum peroxide
Chlonc acd

Nitnc Acid 70 %

Nickel nitrate

Nitrogen dioxide

Osmium amine nitrate
Osmium amine perchlorate

Zinc nitrate

Zinc permanganaie
Zinc peroxide
Zirconium picramalte
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TABLE A2l Cominued

Group 103 Reducing Agens. Strong

__ Aluminum borohydnde
jAluminum carbide
‘Aluminum hydnde
‘Aluminum hypophosphide
Ammonium hypophosphide
Ammonium sulfide
Antimony pentasulfide

?'-‘_ Antimony insulfide

Arsenic sulfide

Arsenic insulfide

Arsine

Banum carbide

Banum hvdnde

Banum hypophosphide:

Banum sulfide

Benzyl silane

Benzvi sodium

Beryllium hydnde

Berviiium sulfide

Berylhum tetrahvdroborate

Bismuth sulfide

Boron arsenotnbromide

.Boron tnsulfide

Bromodiborane

Bromosilane

Butwvi dichloroborane

n-Butyl lithium

Cadmium acetviide

Cadmium sulfide

Sodium dochromate

Calaum

Calcium cartwde .
alcium hexammoniate -

"‘i Icium hydnide

laaum hypophosphide
alaum sulfide
Cenum hydnde
Cenum tnisulfide
Cerous phosphide

Cesium carbide

Cesium hexahydroaluminate
Cestum hydnde

Cesium suifide
Chiorodiborance

.-Chlorodiisobutyf aluminum
_ Chlorodimethylamine diborane
.:Chlorodipropyvi borane

Chloruosilane
Chromium sulfide
Copper acetvlide
Copper sulfide
Diborane

Drethy! aluminum chlonide
Diethyi zine
Diisopropyi benyllium
Dimethyl magnesium
Ferrous sulfide
Germanium sulfide
Gold acetylide

Gold sulfide
Hexaborane
Hyvdrazine

Hydrogen scienide
Hydrogen sulfide
Hydroxyi amine

Lcad sulfide

Lithium aluminum hvdnde
Lithium hydnde
Lithium sulfide
Magnesium sulfide

. Mangancse sulfide

Mercuric sulfide

-Mecthyl aluminam stsquﬂxmmldc

Mcthyl aluminum sesquichlonde
Methyl magnesium bromide
Methyl magnesium chionde
Methyl magnesium iodine

Molvbdenum sultide
Nickel subsulfide
Pentaborane

Phusphine
Phosphonium iodide
Phasphorus (red amorphous)
Phosphorus (white or vellow)
Phosphorus heplasulfide
Phosphorus pentasulfide
Phusphorus sesquisulfide
Phosphorus trisulfide
Potassium hyvdnde
Potassium sulfide

Silver acervhide

Silver sulfide

Sodium

Sodium aluminate
Sodium aluminum hvdnde
Sodium hydnde

Sodium hyposuifite
Sodium sulfide

Stannic sulfide
Strontium monosultide
Strontium tetrasulfide
Tetaborane -

Thallium sulfide
Titanmum scsquisulfide
Titanwum sulfide
Trethyl aluminum
Tricthyl stibine
Trisobutyl aluminum
Trnmecthyl aluminum
Trmethyi stibine
Tr-n-butvl boranc
Taocyvtl aluminum
Uranium sulfide

Zing acetvhide

Zinc sulfide

Group 106 Water and Mixtures Containing Water

AqQueous solutions and mixtures
Watcr

Group 107 Water Reactive Substances
- R, TP 7 SR

Acctic anhydnde

Acetyl bromide

Acetyl chlonde

Alkyl aluminum chlonde
Alkyl tnchlorosilane
Aluminum aminoborohydnde
Aluminum borohvdnde
Aluminum bromide
Aluminum chlonde
Aluminum fluonde
Aluminum hypophasphide
Aluminum phosphide
Aluminum tetrahvdroborate
Amyl (inchlorosilane
Anisoyl chloride ..
Antmony trnibromide
Antimony tnchlonde
Antimony trifluoride

' ’Anu"n:lo'ny trilodide

Antimony trivinl -
Arsenic tnbromide .
Arscn(.c inchlonde :ace g

W ‘Alscmc’imodndt LT

‘QQ

N

R

Banum 2 A 1;4’

Banum cartede .
Bafom oxide 7%
~Banum sulfide * CNAHT
Benzene phosphorus dichlonde

Bcnzoylchlawdcxih.m.-ﬂffb}t Her o~

Benzyl silane qé?;%-_
-Benzyl sodlum P

Bq)llnﬂ!‘lh

- yu BNl s
%M& 3ihT Bromine péntafluonide -

Boron dibromoiodide
Boron phosphide
Boron tnbromide
Boron inchlonde

" Boron triftuoride

Boron tniodide
- Bromine monofluonide

Bromine trifluoride
Bromo dicthylaluminum
n-Butyl lithium

n-Butyl trichlorosilane
Cadmium acetylide

Cadmium amide . o

C: aloum PR
‘Calaum carbide
Caicjum hydnde
Calcium oxide’
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TABLE A2l Connnued

Group 107 Water Reactive Substances Continucd

Calcium phosphide

Cesium amide

Cesium hydnde

Cesium phosphide
Chjorine dioxide

Chlonine monofluonide
Chlonne pentafluonde
Chlonne trifluonde
Chloroacetyl chionde
Chlorodiisobutyl aluminum
Chlorophenyi isocyanate
Chromyl chlonde

Copper acetylide
Cyclohexenyl tnichlorosilane

Lithium amide
Lithium ferrosshcon
Lithium hvdnide
Lithium peroxide
Lithium silicon

Methyl aluminum sesquibromide
Methyl aluminum sesquichloride

Methyl dichlorosilane
Methylene diisocyanate
Methyl isocyanaie

Methyl inchlorosilane
Methyl magnesium bromide

Methyl magnesium chionde -

Methyl magnesium .odide

Sodium

Sodium aluminum hydnde

Sodium amide
Sodium hydnde
Sodium methyltaie
Sodium oxide
Sodium peroxide
Sodium-potassium alloy
Suannic chlonde
Sulfonyl Nuonde
Sulfunic acid (70 %)
Sullur chionde
Sulfur pentafivonde
Suifur trioxide

Cyclohexyl tnchlorosilane Nickel antumonide Sulfuryl chlonde
Decarborane Nonyl trichlorosilane Thiocarbonyl chlonde
Diborane Octadecyl trichlorosilane Thionyl chlonde
Diethy! aluminum chlonde Octyl tnchlorosilane Thiophosphoryl chionde
Drcthy! dichlorusitane Phenyl trichlorosilane Tuanium ietrachionde
Diethyl zinc Phosphonium iodide Toluene diisocyanate
Diisopropyl beryliium Phosphoric anhydride Trichlorosilane
Dimethyl dichloroslane Phasphorous orychloride Triethyl aluminum
Dimethyl magnesium Phosphorus bentasulfide Triisobutyl aluminum
Diphenyl dichlorosilane Phosphorus trisulfide Trimethyl aluminum
Diphenylmethane ditsocyanate Phosphorus (amorphous red) Tr-a-butyl aluminum
Drsulfuryl chlonde Phosphorus oxybromide Tn-n-butyl borane
Dodecyl trichlorosilane Phosphorus oxychloride Trioctyl aluminum
Ethyl dichlorosarsine Phosphorus pentachloride Tnchloroborane

Ethyl dichlorosilance Phosphorus sesquisulfide Triethyl arsine

Ethyl trichlorosilane Phosphorus tribromide Trethyl stibine
Fluorine Phosphorus trichlonde Trimcthyl arsinc
Fluorine monoxide Polyphenyl polymethyt isovanate Trnmcthyl stibine
Fluorosulifonic acid Potassium Tripropyl stitane
Gold acetylide Potassium hydnde Tnslyl arsine

Potassium oxide
Potassium peroxide

Hexadecyl inchlorosilane
Hexyl tnchlorsilanc
Hydrobromic acid Propyl inchlorositane
lodine monochlonde Pyrosulfuryi chionde
Lithtum Silicon tetrachlonde
Lithium aluminum hydnde Silver acetylide

Tavinyl stibine
Vanadium trichlonde
Vinyl tnchlorosiane
Zinc acetyhide

Zinc phosphide

Zinc peroxide

A3. INDUSTRY INDEX AND LIST OF GENERIC NAMES AND REACTIVITY

A3.l Thisannex consists of two separate but related
tables. Table A3.l is the Industry Index which lists
names of industnes alphabetically with their corre-
sponding Standard Industrial Classification (SIC) code
numbers. Table A3.2 is the list of Generic Names of
Wastestreams.

A3.2 This annex is used to determine the RGN of
wastestreams when their compositions are not known
specifically but are identified by their generic or com-
mon names. The SIC code number of one wastestream
produced by a given industry is obtained from the
Industry Index table (Table A3.1). This number is
located in the List of Generic Names of Wastestreams

(Table A3.2). Then the corresponding industry source,
generic name of the waste. and its RGN are noted from
the table. The process is repeated for the second waste.
The RGN for the two types of wastes are entered in the
incompatibility worksheet (Fig. 3) and the incompati-
btiity method in Section 5.

A3.3 The primary references used in the compila-
tion of the following tables are the same ones used in
Annex Al. The lists are in no way complete nor are the
assignments of RGN to particular wastestreams abso-
lute. Changes in manufacturing processes and practices
may change the waste compositions thus resulting in

. different generic types of wastes.

€.2-25
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Indusin

" Chemicals. industnal inorganic

. Chemicals. industnial organic

e Drugs

Food and kindred products -

Fumiture and fixtures

[astruments. measunng. analvzing and control

Leather and lcather

Lumber and wood products

‘Machinery. except clectinical

Machinery. equipment and supplies clecincal and
clectronic

- Metal industrics. primary

Metal products. fabacated

TABLE. ‘A3l Industry Index Table : TR
SIC Code Indusin

289 Mining. bituminous ceal and lignite

287 Mining. mctal

281 Paints. vamnishes. lacquers. cnamels and allied

286 products

283 Paper and allied produdts
20 Petroleum refining and related industrics
2s Plastic materials and synthetic resins
38 Printing. publishing and allied industrics
k1| Senvices. business
24 Senvices. electrical. gas and sanitary
1S Soap. detergents and cleaning preparations 284

Stone. clay. glass and concreie

6 Texule mill products ) 22
kX! Transporiation equipment 7
14

TABLE A3.2 Generic Names of Wastestreams

SIC Code Industry Sounce Genenic Name of Wastes Reactivity Group Numbers
10 Mcial mining Ore Cxiraction wasics .24
ore flotation: leach and eiectrulysis wastes 10. 24
12 Bituminous cual and lignite mining coal processing wastes 2430
20 Food and kindred products coﬂ'cc.caﬂ'cihc extraction chafl 17
CHIUs poctin wastes 1.4
22 Texttle mill products cotton processing 11 24
orion production wasics 24,31
wool processing wastes 324
textile dyeing and finishing wastewater 17.24.
siudge
24 Lumber and wood products plywood production phenolic resin wastes e,
wood preserving spent liquors 1517, 2497,
soltwood anu-stan process wastes 14713
£y 25 Furniture and fixtures furniture paint stripping wasies 10,24 101
; 26 Paper and allied products wood processing wastes 13. 16, ’
P chemical pulping wasics
‘ s dimethy! sulfate still bottoms
] - paperboard production wastes
paperboard caustic sludge
! paper making and printing wastes
; - 27 Pnnting. publishing and atlied in- newspaper panting and equipment clean-
: dustry ing wastes
packaging malerials paint sludg;: and sol-
e VOl g s ape 0
photofinishing wastes

Industnal inorganic chemicals

chromate printing wastes

mlmus oxldc ufaaunng wastcs

uamum dioxa m:u_l acturing—~chloride

atdvlcndnunnfadunng studge -

+ industrial gas scrubber wastes .
anumony oudcmznuﬁrmnng wastes
antmony pentafluoride production wastes
chromce and zinc pigments manufactynng
hydrogen chlotide manufacturing wastes

2.

+ chionine fume control wastes

fluonde salt production wastes
mercuric cyamdc mznuf:munng wastes
" barium compounds manufacturing wastes
dichromate production wasies
Nluonine manufaciunng wastes
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TABLE A3.2 Conmtinued

SIC Code Industry Source Genenc Name of Wastes Reactivity Group Numbers
282 Plasuics matenals and synthetics ‘adhesives and coating many@gunng 10. 17, 19. 29
wasltes
polyvinyl acetate emulsion sludge 101, 103
plywood liquid resin plant wastes 4.5.10. 31
organic peroxide catalyst production wastes 3. 101
latex manufacturing wastes 13, 101. 103
acrylic resine production wastes 3.13.26.28. 103
cellulose ester production wastes 1.3.4,13.14, 24,103
cthylene and vinyl chlonde manufactunng 17.24.29
residue
urea and melanine resin manufactunng 6.10.24
wastes
vinyl resin manufactunng wastes 17. 31
adiponitnie production wastes 11, 26.101, 103
urethane manufactunng wastes 16. 24
synthetic rubber manufactunng wastes 14,16, 12. 27
rayon fiber manufacturing wastes 24
283 Drugs arsenic pharmaceutical wastes 24
blood plasma fractions production wastes 4
alkaloids extraction wastes 4.16,17.19.29. 101
mercuncal pharmaceutical wastes 16. 24
antibiotic manufacturing wastes 413,14, 19
284 Soaps and detergents chemical cleaning compounds manufaciur- 24, 104
ing wastes
. bleach and detergent manufacturing wastes 10
285 Paints. varnishes. lacquers paint wash solvent wastes 101
glycenn sludge 4
solvent-based paint sludge T 13,16, 17,19, 24,101
water-based paint sludge 24,101, 103
lacquer paints manufactunng wastes 13.16.19. 24
putty and miscellancous paint products 24,10t
manufactunng wastes
286 Industnal organic chemicals benzene sulfonate phenol production waste 1. 16
phenol production wastes from cumenc ox- 17, 101
ilation
phenol production wastes from chionna- 17. 31
tion benzene
organic dye manufactunng wastes 1.7.24. 31
chromate pigments and dye wastes 7.24,27.33
cadium-sclenium pigment wastes 24
nitrobenzene production wastes 27
1oiuene diisocyanate production wastes 18, 24,101
pitch and creosote equipment cleaning 10
wastes
chlorinated solvents refining wastes 4.16.17.19
transformer oil manufacturing wastes 17.28
cthylene manufactuning wastes by thermal 17. 3
pyrolysis
cthylene chlonde manufacturing wasies 1?7
‘ from oxychlorination of cthylene
cthylene glyco! manufactunng wastes 4,14, 17
freon manufactuning wastes 1.24
formaldehyde manufactunng wastes 17.24
epichlorohydrin manufactunng wastes 4. .14 17
manufactuning wastes from n-butane dehy- 17.24.33
drogenation
acetaldehyde still bottoms from ethylenc 5.17
oxide
acctone manufacturing wastes 17. 31
methanol manufacturing wastes-carbon 17. 24

monoxide synthesis

methyl methacrylate resin manufactuning
wastes

maleic anhydnde production wasies

lcad alkyl production wasics

3.13.16.26.28. 103

3.4,28.103
24
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TABLE A32 Cominued

SIC Code Industry Source Generic Name of Wastes Reactnity Group Numbers
perchlorocthylene production wastcs 17.28. 31
propylene glycol manufactunng wastes 14,17, 22
“acrylonisile production wastes 26. 101, 103
ad:pnc aad producuon wastes—cyclohex- 3L
. iane oxide . -
! i o wnyl chlondc manufacturing wastes 17. 31
287, Agnculural chemicals _ buctril produciion caustic wash 10016, 1731
DCPuar T : 17. 31
MCP produqnon wastes 131317, 31
DDT formulation wastes 10. 16,17
arsenic pesticide formulation wastes ) 24
atracine production wastes 10011
malathion production wastes 16, 32
parathion production wastes : 1.2
trifluralin manufacturing wastes 16,17, 27
phosphoric acid production wastes 124
289 Miscellaneous chemical products TNT production wastes R.16.24. 27,102
TNT red water wastes 27,102
penite production wastes hZ]
acidic cleaning compounds t
29 Petrolcum refining and related in- coke product wastes 2001
dusiry catalyst wastes 24,10t
alkane production wastes 4.7.10. 16
wastewater treaiment air flotation unit floc 10
spent caustic 10,20, 24, 31, 33
dissolved air flotation emulsion 16,24, 31,33, 10]
catacarb ninse water 24
catalysi sludge 10, 24
"AP1 separator sludge 11,16, 24, 31. 33, 10t
liquified petroleum gas processing wasies 16. 101
VLE alkylation siudge 10. 1S
fluid catalytic cracker fines Lo, 24, 0
“spentlime from boiler feed water treat- 10. 24, 3)
“ment "
HF alkylation sludge. ncutralized 15,24, 31,101
' non-leaded gasoline tank botioms 16. 24, 31, 101
. laded-gasolmcunk bottoms 16. 24, 31. 101
" “refinery stofm water run off sil 1. 16.24. 11, 1O}
wasie biodegradation sludge 24,3
coke fines an
lubCoil filter clays 16.24. 1
k:mscncﬁltcrdays 16,24, 31,101
coolmgwwcrsludge 11, 16.24.31.101
slop oil cmuls:on sohds 16. 24, 31. 10t
e , 16.24.31. 101
07 8 24.31.101
i 16. 24, 31. 101
: ‘ sourrtfncrywaslc ‘ 10. 11,20, 31, 33
7S b}
24,101
10
¥ 4 1
ausuc damng soluuon 10
alk g{pcmnd ?usuc - 10
himeSudee Ir0m faw water treatment 10
iubeﬁlm.mhxma's residue 24
WI%Q‘] and grease 24
‘pecyclod o aad <ludge . 116,28
;i ol s dudge 10. 24
- fecyded 6il'5 Spend clays 101
n'xydcd oil still botioms 31

recycled oil wasiewater 3
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TABLE A3.2 Continued

SIC Code Industry Source Generic Name of Wastes Reactivity Group Numbers
30 Rubber and miscellancous plastic tires and inner tube mixing procpsgwastes 17. 24, 101
products tires and inner tube mixing preparation 18
wastes
tires and inner tube cleaning process wastes 17
tires and inner tube manufacturing wastes 5.16.17. 24,28
medical product washings 4
medical product dispersion casting 16
31 Leather and leather products tanning solvents 4.19
sulfide dehaining sludges 33
tanning wastes 10. 13. 24. 104
: chrome an lhiquor 24,33
32 Stone clay. glass and concrete prod- glass etching wastes 1.4
ucts mirror production wastes 24
piczodiectnic ceramics compounding proc- 24
€53 wastes
piczodectric ceramics cakining process 24
wastes
prezociectnic ceramics gnnding wastes 24
prezodiectnic CerRmics pressing wastes pZ}
prezodiectric ceramics polanzation wastes p.]
33 Prnimary metal indusines steel manufactuning waste oil 24101
stainless steel pickling liquor 1.2,24
ptg iron production wastes 10, 11, 3t
steed finishing wastes 1t 24
steel manufactunng wastes 1. 24, 31
coke plant raw waste sludge 7.11. 16, 3i
carbon tubing undercoating process wastes 3.4
metal smehting and refining wastes 1,24
spent battery acid 1
barium compounds smctting and refining 24
wasles
aluminum scrap meiting wastes 23,25.107
metal reclaiming wastes 1.2.24
brass mill wastes 1,24, 104
aluminum extrusion solvents 4
aluminum degreasing solvents 19
aluminum Nuodizing process wastes 1
aluminum extrusion equipment cleaning 10, 101
wastes
aluminum foundry wastes 15, 101
wire and cable fiber spinning wash 1
wire and cable spent scrubber solution 15
34 Fabncated metal products mectal cleaning wastes 1.2.3.24
can manufacturing wastes 1,29, 101
steed pickling bath wastes i
metal drum reconditioning wastes 10, 24
submerged burnishing wastes 11,24
acid plating solution 2
programate sludge 10. 11, 24
‘ metal stripping wastes 11,24
plating rack stripping wastes 2
oxidizing sludge 24
plating wastes 11,24
sieed fabrication waste oil 101
mectal plating degreasing solvents 19. 10t
copper plating wastes 11,24
brass plating wastes 11.24
aluminum anodizing wastes 1.24-
chrome plating wastes 1,24
metal coating phosphate studge 24,101
aluminom pickling bath 1.2
nickel stripping wastes At
anodizing tank wastes !
chemical milling spent caustic 10, 24, Jg
1

galvanizing pickling bath
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TABLE A3.2 Continued

SIC Code Industry Source Genenc Name of Wasies

_ Reactivity Group Numbers

galvanizing wastes

wire products metal milling wastes

rolling mill solvents

35 Machinery except electnical rotogravure printing plate wastes

duplicating and photocqmpmcm manufac-
tuning wastes

electric circuits manulacturing acid solu-
tion

electnic circuits manufactuning solvents

chromic acid bath

ciectnc computer metal plauing wastes

computer manufacturing wastes

machinery chemical milling acids
36 Electrical and clectronic equipment electronic equipment dip and cleaning
and supplics wastes
clectronic components plating wastes

fibergiass form manufacturing wastes’
clectronc components manufacturing sol-
vents
machine parts cleaning solvents
clectronic components etching solution
copper plating cyanide stripping solution
TV picture tube manufacturing wastes
miniature equipment chemical milling
wasies
telephone answering device manufactuning
wasles
clectronic tube production wastes
metal finishing wastewater treatment
sludge
semi-conductor manufacturing wasics
silicon etching solution
clectronic components paint sfudge
ceramic capaaitor production waste solvent
magnetic tape manufactuning wastes
magnctic recorder head laminating process-
ing wastes
battery reclamation wastes
storage battery manufacturing wastes
37 Transportation equipment automobile paint application and clean up
wastes ’
automobile ciectro deposition primer paint
wastes
automobile paint sludge
: _--'au!omobdcmnufactunng wastewater
" "™ treatment residue
“aircraf alkaline cleaning solution
Laircraft alumlnum ciching wastes
* SRR Parts acid plating wastes -
~¥ircrift mns,anodmng wastes
chmmc plating wastes
iming '“hol scal wastes
chromc distruct ‘studge
rail car metal cleaning wastes
38 Measunng. analysis and comrollmg ﬁlonmwd cleaning solvents

instruments R -mmﬁlm produdlon wastes
mp’nc ans adhcswc manufaclunng wasles
49 Electric gas and sanitary service askard fiquid -
73 Businessservices o, ‘ﬁﬁicd‘_‘_ it board laboratory wastes
togr'aphlc ﬁxmg solution

i "’"ﬁ]m processing acid wastes
ship line flush wastes
equipment and floor cleaning caustic
wastes

1
1.2.24
24108

10. 24
10. 24

1.2.24

124104

1.2 24

11, 15,17, 24,101
1.2.24

10. 17. 24. 101

102,24
17. 19. 101
4, 13,16, 17, 19. 101

412,19
10. 15§
1

1 b

10. 16
17

124
10, 24

1.2.24, 104

1.2

4.16. 19,101, 107
16.17. 19

24,104
4.14.17.19

4
10. 24
24,31

19. 24,31

10. 24, 3t
2431

10. 104

10.33

1.24.104

I

24,104
24,104

10.24

.24, 101

07

41419

16. 28. 101

17

: by}
. 10. 1
3.8
4.10.13. 16
10




I+6

I+7

I +8

I+9

I +10

I +1)

F+12

I +13
I +14

I+15
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TABLE 32 Continyeg
Generic Name of Wagieg

Industry Soyrce Rmctm'ty Group N

acidic chemijcg) cleaning solution N
railroad equipmen, cleaning QAU wagies ]
boiler wash

solvent recovery tank botiomns

solvent recovery sludge

Mineral 4cids + Alcohels and Glycnls

uon rcactions
Mineraf 4¢igy + Aldeh

ydes

Alineraf Acids ¢+ Amide

Hydrolyys of amide 15 (he corresponding Carboxylic acid results in ap €xotherm (3¢, 44).

Mineral 404d¢ + Amines

The acid base T3Clion between these two types of compounds forming the ammonium sa)qs may be sufficiently
cxothermic 1o QAuse 2 hazarg (36, 54). .

The acid-base action between SUrong minera) acids and srong caustics i extremely exothermic and many umeg
violent. Fireg QN result if the Qustic substance is an alkoxide,

Mineral Acids + ¢ »yanide

Inorgan;c CYanides rapudly form cxtremely toxjc and flammapie hydrogcn Cyanide gas upon contact with mineral
20ds (41).

Minera/ Acids + Dilh/a-arbamale:

Acd hydrolysis ofdilhiOCarbamalc heavy meqa) salts with SUrong mineryl acids yields extremely Nammapie and

mineral acidg N excess will Quse hydrolysis and dccompo&'tion of esters with heat generation
MblrraIArid: + Ethers
May undergo hydrolysis wigp strong acids ¢xothermically (53, 58).
Minera/ Acids + Fluorides
inorganic fluorides yielg 10x1¢ and corrosive hydrogen Nluoride 25 upon reaction with Srong mineral acids
39, 41).

Mt (TR TV
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FABLE ‘\-li.l Centmued

Reactinity
Group Nu Adverse Reaction and Conseyuences
Combinatien
1+ 17 Vineral Acids + Honmenared Oreanics .
Strong muncral acuds 10 evcess may cause decompuosition with generation of heat and tovic fumes of hydrogen
halides ($1).
1+ 18 Mineral Actds + {sx yunutes

Aad catalvzed decarbovslanon as well as vigorous decompnsumn can occur upon MININE OF Iy 3N3tes with
strong mineral a0ds (58).

1+ 19 Vineral dcids + Kaone
Ao catalvzed aldol condensanon ovcurs exathermicathy (58).
| +20 Mmneral Acidsy + Mercuptuns

Alhyl mercapuans are particulars reactive with mineral acids vielding extremely 10y and tlammuable hydrogen
sulfide gas. Other mercaptans can ield hydrogen sullide with excess strong acids. Excess strong acid can alse
result in devomposiuon and peneration of onic fumes of sulfur oxides (1),
1+ 2 Mineral Avids + Alkali and 4lkaline Earrh Merals
The reaction of sirong mineral acids with alkah and alkaline carth metals 1n any torm will result 10 3 vigorous
exothermic gencravon of flammable hyvdrogen gas. Usually fire and the generation of 1ovic mewal anvide
particulates
1 +22 Vineral dcids + Mezai Powders, Vapors or Sponges
Reactions of strong mincral acids with finely divided metais or metals in a form with high surtace area will resuht
n vigorous generatron of flammabile hvdrogen gas and possible explosion caused by the heat of reaction (41)
|+ 21 Vineral Acids + Maal Shevts. Rods. Deops. en
Strong mineral acids will form flammable hvdrogen gas upon contact \mh menals tn the form of plates. sheets.
chunks. and other bull forms. The heat of reactiun may rgnite the gas formed (41).
1+ 24 Vineral dcds + Toue Metals
Mineral ands tend 1o solubihze oae metals and metal compounds releasing previcush fived tove constituente
t the environment (41, 39).
]+ 23 Muneral Acids + Niindes
The aquevus (raction of strong mineral acids wall react wath nitndes exolving caustic and flammaple ammona
gas. The and hase retion of mineral aads and mitndes can alseo evolve much heat and ammonia (32, 1),
1+ 26 Vineral Acids + Nenles
E xothermic hyvdrobvss of nitniles to the corresponding carbutslic aaid and ammonium 100 15 hnown to occur
with mineral aads. Extremch roxie and tlammable hydrogen oy amde gas mav be evohved with such compounds
as acctone. avanchvdnn and propromitnles (39, 411
b+ 2X Vineral 4oidy + Unsarurared Ahphaties
: Additon ol mineral aads to alkenes usually results 10 exothermie ad catalvzed hvdration and partial addiion
A of the hidrogen hahde or sulfates. Acenvlenes are aiso susceptibie 1o exothermic aad vaulszed hyvdrtion
“ forming the corresponding aldehryde or Aetone. with possibie additton of the hydrogen hahde in the case of
: halogen aads (58, 60).
b+ 0 \ineral Acids + Organic Perovides
Strong mineral acids can react with vrganic peroudes and hyvdro-perovides with enough heat generated o Cuse
explosive devomposition 1n the more unstable compounds. Ovyeen can also be generated (2. 33).
1+ Mineral Acidy + Pheneds und Cresads
Exothermic sulfonauon reactions can occur with additon of sultomic aad 10 phenols and cresols. Subsutunon
of the hvdroxy1 with 2 halide can occur wnh )ddmon of the halogn aud& E\ctss strong aad can devompose

an
g?_ phenols and cresols with héat generation 1158610 "
I+ 12 Vlineral dcids + Orgunophesphare
i Excess strong minerat acd can cause dv VMpositiun ol urganophosphates. phospholhnoalr. and phosphodithroates
@:: with heat gmmuonmdpombl\ loucgas l‘orm:luon (4!) B 2 L
1+ 3 Vineral Acids + Sulfides ~ St E
Extremely toue and flammable hvdrogen sulﬁdc g:Ls results from the \omhmanon of mineral acds and sultides
"_3 40 B T S SN
1+ W Vinergl Aads + Epovades ' i
Acid vatah zed cleavage can ocvur iananng puls menzanon with much heat gcncr:llcd (58).
1+ 101 Mineral Aads + Combusnbe Matcrials

Manv explosnes are extremety heat sensitive and can be detonated by heat genmlcd fmm the acuon of strong
mineral acds on these compounds (31, 42) ’ -

1+ 102 Maincral dcids + Polymerizable Compounds
Strong mineral acids can act as initLOrS In lhc pol\ menzauon of these compounds. The reacuons are evothermic
and can occur viokenty ' (62). C . .
I+ 104 Viineral Acids + Strome Oxidizing deemts >~ TR

Many combvnations of strong mineral acids and stirong vxidizing agents are sensitive to heat and shovk and mas
Jdecompose violenth . The halogen aads may be oudized vickding highly toxic and corrosive halogen gases.
accompanied by heat generation (32 39, 41, 43, 55.61)

o
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TABLE A4.1 Continued

Reactivity
Group No. Adverse Reaction and Consequences
Combination Y
1 +10§ Mineral Acids + Strong Reducing Agents

Many reducing agents form flammable hydrogen gas on contact with mineral acids. The heat generated can
cause spontancous ignition. Some reducing agents such as metal phasphides and inorganic sulfides evolve
extremely toxic and flammable fumes of phosphine and hydrogen suifides. respectively (32, 39, 41, 43, 55,
63).

1+ 106 Mineral Acids + Waste and Miscellaneous Aqueous Mu'lures

Much heat can be evolved upon sotubilization and hydrolysis of these acids.

1+ 107 Mineral Acids + Water Reactives '

Group 107 compounds not only share the characteristic that hazardous consequences can result from their
contact with water: they are also generally extremely reactive with most of the other compounds listed. In
many cases much heat is geoerated along with toxic or flammable gases, or both. Explosions may occur. or
highly unstabie mixtures may result. For this reason, it is recommended that Group 107 compounds be
compictely isolated from the other compounds. Many of these Group 107 compounds are also pyrophoric.
especially those which arc abso classed as strong reducing agents (32, 39, 41, 43, 55, 63).

2+3 Oxidizing Mineral Acids + Orpanic Acids

These mineral acids can'oxidize the hydrocarbon moiety of organic acids with resulting heat and gas formauon

2+4 Oxidizing Mineral Acids + Akcohols and Glycols

Onidation of the hydrocarbon moicty can occur resulting in heat and gas formation. Nitration with nitric acid
can take place in the presence of sulfuric acid forming extremely unstable nitro compounds (41, 58).

2+5 Oxidizing Mineral Acids + Aldehydes

Onidation of the hydrocarboa moiety can occur resulting in heat and gas formation (41).

2+6 Oxidizing Mineral Acids + Amides

The acid-base reaction produces much heat and exhaustive oxidation results in generation of heat and toxic
fumes of nitrogen oxide (41, 58).

2+7 Oxidizing Mineral Acids + Amines

The acid-base reaction produces much heat and exhaustive oxidation results in generation of heat and toxic
fumes of nitrogen oxide (41, 53).

2+38 Oridizing Mineral Acids + Az0 Compounds

Azo compounds and diazo compounds are casily decomposed by strong acids evolving much heat and nitrogen
gas. They are very susceptible 10 oxidation and can evolve toxic fumes of nitrogen oxides upon exhaustive
oxidation. Hydrazines are especially susceptible to oxidation and inflame upon contact with oxidizing agents.
Many of the compounds in this group such as diazomethane and the azides are very unstable and can
decompose explosively upon heating (32, 39, 41).

2+9 Oxidizing Mineral Acids + Carbamates

Carbamates can undergo exothermic hydrolysis and decarboxylation upon mixing with these acids. Exhaustive
oxidation can also result in formation of toxic fumes of nitrogen oxides, and sulfur oxides in the case of
thiocarbamates (39, 41, 57).

2+ 10 Oxidizing Mineral Acids + Caustics
The neutralization reaction can be violent with evolution of much heat (41).
2+ 11 Oxidizing Mineral Acids + Cvanides

Evolution of extremely toxic and flammable hydrogen cyanide gas will occur before oxidation (41).

2+12 Oxidizing Mineral Acids + Dithiocarbamates

Acids will cause decomposition of dithiocarbamates with evolution of extremely flammable carbon disulfide.
Significant heat may be generated by the oxidation and decompasition to ignite the carbon disulfide (64).

2+ 13 Oxidizing Mineral Acids + Egers

Exhaustive oxidation of esters can cause decomposition with heat and possible ignition of the more flammable
esters. Conversion to the organic acid and decarboxylation can also occur.

2+14 Oxidizing Mineral Acils + Erhers

Heat generated from the exhaustive oxidation of ethers can ignite the more flammable cthers. These compounds
€an also undergo oxothermic acid catalyzed cleavage (41, 58).

2+18 Oxidizing Mineral Acids + Fluorides

Gascous hydrogen fluoride can result from a combination of inorganic fluorides and these acids. Hydrogen
fluoride is extremely corrosive and toxic. Some heat can also be evolved (41).

2+16 Oxidizing Mineral Acids + Aromatic Hvdrocarbons

Oxidation of the hydrocarbon may produce enough heat to ignite the mixture (41).

2+ 17 Oxidizing Mineral Acids + Hdlogenated Organics

These acids can cause oxidation and decomposition of halogenated organics resulting in heat and generation of
extremely toxic fumes of hydrogen chloride. phosgene, and other gaseous halogenated compounds (41).

2+ 18 Oxidizing Mineral Acids + Isocyanates

Isocyanates may be hydrolyzed by the water in concentrated acids 1o yield heat and carbon dioxide. They may
also be oxidized by these acids 10 yicld heat and toxic nitrogen oxides (41, 63).
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2+99 Qudizing Mineral Acids + Ketones .
Ketones can undergo exothermic aldol condensation under acidic conditions. Oxidizing acids can cleave the
ketone 10 give a mixture of ajds. Excess acid can cause complete decomposition vielding much heat and gas.
Fire can also result (41, 58). o
2+2 Oxidizing Mincral Acids + Mercaprans ]
Extremely toxic and flammable hydrogen suifide gas can be formed by the action of the acid on mercaptans,
Oxidation of mercaptans and other sulfur compounds can result in formation of toc sulfur dioside and heat
(41).
2+ 21 Oxidizing Mincral Acids + Alkali and Aikaline Furth Meals
Extremely flammable hydrogen gas can be gencrated upon contact of acids and these metals The reaction of
such a strong oxidizing agent and strong reducing agents can be so violent as 10 cause a fire and possibly an
explosion (41). .
1+ 22 Ouudizing Mincral Acids + Metal Powders. Vapors. and Sponges
The action of acid on these metals produces hydrogen gas and heat. Due 1o the large surface arca of these forms
of metals. the reaction can occur with explosive violence (32,.41).
2423 Oxidizing Mineral Acids + Metal Sheets. Rods. Drops. ctic. .~
The reaction of acids on metals as sheets. plates. and other bulk forms can evolve hvdrogen gas and some heat.
Although the reaction procreds much siower than in the case of powders. a definite fire hazard exists. Of the
metals listed in Group 23. only zirconium is not attacked by nitric acid (39)
24+24 Oxidizing Mineral Acids + Toxic Maals
Many of the compounds in Group 24 arc verv easily solubilized by strong acids. consequentls. the toxic metal
compounds arc converied into forms which are more easily Iransporied and assimilated. Some of these
compounds have other hazardous properties and are classified elsewhere (39, 41).
2+25 Oxidizing Mincral Acids + Nitrides
Nitndes are extremely strong bases and will panticipate in an acid-base reaction evolving much heat. This reaction
can proceed with explosive violence due 10 the instability of metal nitrides and the generation of Nlammable
ammonia gas (32, 41).
2+26 Oxidizing Mincral Acids + Nitriles
The primary hazard in mixing these types of compounds appears 10 be oxidation of the nitrikes with generation
of heat and 1oxic fumes of nitrogen oxides. In some cases such as acetone cyanohvdnn and propionitnle.
extremely toxic hydrogen cyanide gas is known to result from mixing with strong acids. These fumes are also
flammiable. Mixtures of nitric acid and acetonitrile are high explosives (32, 39. 41).
2+27 Oxidizing Mincral Acids + Nitro Compounds
These acids can decompose nitro compounds to produce heat and toxic fumes of mtrogen oxide. This oxidation
can be extremely violent. Mixtures of nitric acid and nitroaromatics are known to exhibit explosive propertices.
Muxtures of some nitroalkanes (nitromethane) with nitric acid can also be detonated (32. 41).
2+ 28 Oxidizing Mineral Acids + Unsarurated Aliphatics :
Alphatic unsaturated hydrocarbons are extremely susceptibie 1o oxidation resulting 1n heat generatuon and fire
(41, 58). .
R Ovidizing Mincral Acids + Saturaied Aliphartics
Abphatic saturated hydrocarbons ase easily oxidized by these acids yiclding heat and carbon dioxide (41. §3).
2+30 Ovidizing Mincral Acids + Organic Peravides
The lower molecular weight organic peroxides and hydropcroxides are very sensitive to heat and shock. Mixing
of oxidizing mineral acids with such’ tinstable ‘compounds'tan‘tiuse heat gencration due 1o the oxidizing
capacity of the acids and acid catalyzed hydrolysis. These reactions can cause explosive decomposition (32,
65).
2+ 31 Oxdizing Mincral Acids + Pheneds and Cresols AR e et
Phenols and cresols are easily oxidized and excess oxidizing acids can result in much heat generation (41, 58).
2+ 32 Oxidizing Mineral Acids + Organophosphates «
Excess oxidizing acid can decompose these compounds Lo yield heat and toxic fumes of nitrogen oxides. sulfur
oxides. and phosphorous oxides (41). :
2+ 1) Ovidizing Mineral Acids + Sulfides
Touc and flammable hydrogen sulfide gas can be generated by the action of these acids on morganic sulfides.
These sulfides can also be oxsdized erothermucally to sulfur dioxide. also a toxic gas. This reaction can occur
very violently (41). :
2+ 3 Ondizing Mineral Acids + Epoxidex
Epozides arc very casily cleaved by acids with heat gencration. This ring opening can be the initiating step in the
formation of epoxy resins.-and uncontrolled .polymerization can result in extreme heat _generation. The
oudation capacity of these acds can cause ignition of the epoxides (58, 62).
2+101 Oxidizing Mineral Acids + Combustible Marerials

Oudizing mineral acids can decomposc substances in Group 101 with heat generaton and possible fire. Toxic
gases may also be formed as combustion products. but the type of gas will depend upon the composition of
these miscellancous substances (41).
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3+ 102

2+ 10}

2+ 105

2+ 106

1+ 4

3+ 7

J+ 8

14+ 10

3+11

I+ 12

1+ 15

J+ 18

J+24

34+25

3+ 26
3+13

J+ 34

Ovidizing Mineral Acids + Explosives ’

Such strong acids can casily detonate compounds in this group of explosives duc to the heat gencrated upon
mixing. The oxidizing character of these acids merely enhances the possibility of detonation (41, 42).

Onidizing Mineral Acids + Polymerizaile Compounds

As in Combination | + 102, these acids can act as initiators in the polymerization of many compounds. Thesc
reactions are exothermic and can occur violently. kn addition. these acids can oxidize the compounds of Group
103. producing more heat and possible toxic fumes (41, 43, 62).

Onidizing Mineral Acids + Sirong Reducing Agents

Mixing of compounds in these two groups can result in violent. extremely exothermic reactions. Fires and
explosions can result (41, 59).

Ovidizing Mineral Acids + Waler and Water Mixtures

Much heat can be evolved from the dissolution of these acids by water (41).

Orgunic Acids + Alcohols and Glyenls

The organic acids of primary concern in this combination are those with g-substituted halogens such as
chioroacetic acid. and a- and B-substituted carboxyl groups such as oxalic acid and malonic acid. These acids
are comparable in streagth to strong mineral acids and can catalyze dehydration and esterification in alcohols
and glycols with heat generation. Polyhydnic alcohols and polybasic acids can polymerize by estenification with
much heat evolved. Due 10 their acid strength. these halo organic acids would be more accurately compared
10 acids of Group | in terms of reactivity. Hereafier, refer 1o Group | 10 find the reactivity of these acids. The
non-substituted monobasic aliphatic and aromatic acids are relatively nonreactive with alcohols and glycols
and esterify only with strong mineral acids or other catalysts present.

Organic Acids + Aldehdes

Exothermic condensation reactions can occur between these two types of compounds. The acidic character of
the organic acids may be sufficient 10 catalyze the reaction. Polybasic and unsaturated acids are susceptible to
polymenzation under these conditions. resulting in much heat generated (53).

Organic Acids + Amines

An acid-base reaction between the stronger acids and amines can generate some heat. Discarboxylic acids and
diamines can copolymerize with heat generation (66, 67).

-Qreanic Acids + Azo Compounds

Aliphatic and aromatic diazo compounds are readily decomposed by organic acids releasing heat and nitrogen
£2s as reaction products. Azo compounds are not sensitive to such decomposition. Hydrazine azide is extremely
sensittve 1o heat or shock. An acid-base reaction with hydrazine can produce some heat (55, 63).

Organic Acids + Caustics

Acd-base reactions produce heat (S8).

Organic Acids + Cvanides

Hydrogen cyanide. an extremely toxic and flammable gas, is generated upon mixing (41).

Organic Acids + Dithiocarhamates

Toxic and Nammable carbon disulfide can be formed upon contact of dithiocarbamate with the stronger organic
acids. Although CS5; is a liquid at room temperature. it has a very high vapor pressure. Some heat can be
generated from the hydrolysis of the dithiocarbamate salts (64).

Organic Acids + Fluorides

Toxic and corrosive hydrogen fluoride fumes can be generated by the action of strong organic acids upon metal
fluoride salis. Alkali metal fluorides are especially susceptibie to decompasition in this manner (41, 55).

Organic Acids + Isocyanares '

Some waler is normally associated with organic acids. and this can cause hydrolysis of isocyanates to carbon
dioxide and amincs with some heat generated (58).

Organic Acids + Alkali and Alkaline Earth Metals

Reaction of organic acids with these metals in any form can result in exothermic generation of flammabic
hydrogen gas and posuble fire (61).

Organic Acids + Metal Powders. Vapors, and Sponges

The stronger organic acids can liberate flammable hydrogen gas upon contact with metals in these forms. The
heat of reaction can cause explosions (41).

Organic Acids + Metals -

The stronger organic acids can solubilize some of these metal compounds and complex with the metal (58).

Organic Acids + Nitrides

An acid-base reaction can occur resulting in heat and possible evolution of flammable ammonia gas. Many of
these nitnides are explosively unstable and can be detonated by 1hc heat of reaction.

Organic Acids + Nitriles

Strong organic acids can convert nitriks to their corresponding organic acid with some heal gencration (61).

Organic Acids + Sulfides

Extremely toxic and lammable hydrogen sulfide and some heat can be generated (41).

Organic Acids + Epoxides

Acid catalyzed cleavage of the epoxide ning can initiate violent polymenzation with much heat generated.
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Organic Acrdy + Explosives

Strong organic acids can decompose compounds in this group resulting in cnough heai 10 cause detonation (41).

Organic Acids + Polvinerizable Compounds

Strong organic acids can initiate cationic polymenization. Dicarboxvlic acids can copolymenze with diamincs as
n the reaction of adipic acid and hexamethyiene diamine to form nyvlon 6. 6 (42, 62. 66).

Orgunic Acids + Ovidizing Agents T

The hvdrocarbon motety of the organic acids are susceptible to decomposition by sirong onidizing agents relcasing
heat and gas. The gas produced can be toxic if the acid contains halogens such as dichlorophenoxy aceuic acid.
or if it contains other hetero atoms (41).

Organtc Acids + Reducing Agenis

Carbonrylic acids are easily reduced by lithium aluminum hydnde to the corresponding aicohols with some heat
generation. Other reducing agents require more vigorous reaction conditions. Flammabie hyvdrogen gas can be
produced from the extractions of the hydroxyl proton and the 8-hydrogens.

Alcohols and Glyads + 4z0 Compounds

Alkyl and aryl diazo compounds are susceptible 10 replacement by alkoxy groups vielding nitrogen gas and
vanous ether compounds. Literature indicates that organic azides and hydrazines are generaliy immiscible
with alcohols and glycols and do not react violently (39, 63).

Alcohols and Glveols + Isicvanates

Polyhydric alcohols and polyisocyanates polymerize very readily due 10 the ease of addition reactions at the
1socyanate group. Much heat can be evolved. Monohydric alcohols form carhamates with 1s0cyanates with
some evolution of heat.

Alcohols and Ghwols + Alkal and Alkaline Eanth Metals

Alcohols and glycols decompose these active metals vielding flammable hvdrogen gas and the comrespunding
metal alkoxides: The reaction with alkali metals can be violent with much heat generated and fire. These metal
alkoxides are strongly caustic and easily hydrolyzed by water and acids vielding heat (39. 58, 60).

Alcohols und Ghyols + Nitrides

Flammable ammonia gas is generated by the action of akcohols and glycols on nitrides. Most nitnides are very
unstable and may be detonated by the heat of reaction.

Alcohols und Ghyols + Organic Peroxides

Alcohols and glycols may be oxidized by these organic peroxides and hydroperoxides to viekd heat and possibly
fire (43). .

Alcohols and Gheols + Epoxides

Traces ol acid or base can catalyze polymenzation of these compounds with heat (58).

Alcohols and Glveols + Oxidizing 4genis

Oxidizing of alcohols and glycols with these strong oxidizing agents can produce heat and inflame or can form
explosively unstable compounds (36).

Alcohols and Gheols + Reducing Agents

The hydroxyl proton is easily extracted by these strong reducing agents 1o yicld flammabic hyvdrogen gas. In
many cascs. ignition occurs and sometimes cxplosions may also occur (32, 36, 19. 43).

Alcohols and Ghveols + Water Reactives

See Combination | + 107.

Aldehvdes + Amines )

Exothermic condensation to form amincs can occur. The reaction can be catalyzed by acd (58).

Aldemdes + 420 Compounds T

Aliphatic diazo compounds. especially diazomethane. react with aldehydes to give ketones. ethyviene oxide
denvatives. and nitrogen gas. Aromatic diazo compounds can effect an electrophilic substitution on an
aldehyde with heat and generation of nitrogen gas. Aldchydes and hydrazines can condense exothermically to
form hydrazones (44, 63). R

Aldehvdes + Causties )

Aldchydes undergo self~condensation in’ combination with caustics and. in the casc of acroiein. can result in
violent potymerization. Much heat is evolved (44, 61).

Aldehvdes + Dithiocarbamates _

UL UG 15 ahowR aDuul Lt COMDIRALON. I these compounds do react. an amide and toxic and Nammable
carbon disulfide can result This reaction may be acid catalvzed (64).

Aldehvdes + Alkali and Alkaline Earth Metals

Owing 1o the extreme reactivity of these metals and the carbonyl functionality of aldehyvdes. attack of the metal
radical can occur at a number of sites including the oxygen and the a-hydrogen. Extraction of the a-hvdrogens
can result in generation of flammable hydrogen gas Various other condensation reactions can be initiated by
this substitution resulting in heat gencration (68),

Aldehvdes + Nitrides ) .

Nitnides are known 10 be extremely strong bases and can consequently catalyze condensation reactions liberating
heat. With acrolcin, uncontrolied scif-polymenzation can result. The labile u-hydrogens ol aldehydes mav be
cxtracted forming flammable ammonia gas (39, 43),
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5+27

S+ 28

5+ 30

5413
5+ 34

S+ 104

5+ 105

6+ 21

6+24

6+ 104
6 + 105

7+12

7+17

7418

7+21

7+ 24

7+3

7+ 34

7+ 104

7+ 105

Aldehydes + Nitro Compounds
The aliphatic nitro compounds are somewhat susceptibie to condensation with aldehydes resulting in some heat
generation. Formaldehyde and nitromethane can react rcadxly in this manncr (53).

 Aldehrdes + Unsaturated Aliphatics

Al devated temperatures. 2 Dicls-Alder type reaction can lakc place between acrolein and 1. 3-butadiene and
may be exothermic (58).

Aldehvdes + Organic Peroxides

A mixture of aldehydes and hydroperoxides results in formation of o-hydroxy peroxides which are unstabile to
heat and stock. Acyt peroxides such as diacetyl peroxide can decompose with slight heating resulting in
formation of CO; and methyl radicals. These radicals can absiract hydrogen from aldehydes and initiate a
chain reaction and produce much heat Alkyl and acyl peroxides can decompose 1n the same manner and
initiate free radical reactions involving aldehydes 10 yield heat Peroxy acids are very strong oxidizers in
themselves and can react violently with aldehydes (36, 65).

Aldehvdes + Sulfides

Aqueous sulfides can react readily with aldehydes 1o form gemhydroxythiols with much heat generated (69).

Aldehydes + Epaxides .

An clectrophilic nng opening is possible. but information is very scarce on this type of reaction.

Aldehydes + Oxidizing Agents .

Aldchydes are very casily oxidized by these compounds resulting in formation of the corresponding carboxylic
acid or complete decomposition. In both cases. heat is evolved. and fires can result (41, 58).

Aldehydes + Reducing Agents

The labile a-hydrogens of the aldehydes may be extracted by some reducing agents 1o yicld flammabie hydrogen
gas with some heat (44, 58).

Amides + Alkali and Alkaline Eurth Matals

Alkali and alkaline carth metals can abstract an N-hydrogen forming flammable hydrogen gas. Some heat may
be generated (61).

Amides + Tavic Mcals

Lower molecular weight amides which are liquid at room temperature are used as ionizing solvents and can
solubnlize salts of many toxic metal compounds (39).

Amides + Oxidizing Agents

Exhaustive oxidation of amides can result in heat generation and evolution of toxic nitrogen-oxide fumes (41).

Amides + Reducing Agents

The N-hydrogen can be casily extracted by these reducing agents 1o yield heat and flammable hydrogen gas (61)

Amines + Dithiocarbamaies

Litile information is available in the literature reviewed. Reaction between these two groups may produce
hazardous consequences. 1 is recommended that mixing be avoided pending laboratory assessment of safety.

Amines + Halogenated Organics

Amines are parucularly susceptible 10 alkylation by alkyl halides resulting in formation of secondary and tertiary
amines and some heat (54).

Amines + Isocvanates

Amines act as organic bases in catalyzing the polymerization of isocyanates The uncontrolled reaction can be
violent and produce much heat (43).

Amines + Alkali and Alkaline Earth Metals

These metals can dissolve in amines yielding strongly reducing metal amide solutions and flammable hydrogen
gas (S5).

Amines + Toxic Mctals

Amines act as surfactants in increasing the solubility of toxic metal compounds in water (67).

Amines + Organic Peroxides

Upon exhaustive oxidation with peroxy acids, amincs can yield heat and toxic fumes of nitrogen oxides.
Treatment of amines with pcroxides and hydroperoxides can result in hydrogen abstraction and initiation of
polymenzation reactions with heat generated (65).

Amines + Epoxides

Condensation and ring opening can gencrate heat. Sich a reaction can initiate polymenizations which. if
uncontrolled. can generate much heat (70).

Amincs + Oxidizing Agents

Exhaustive oxidation of amines with these oxidizing agents can result in heat g:ncnmon and evolution of 10xic
nitrogen oxide fumes (41).

Amines + Reducing Agents

Alkyl metal halides can undergo a Grignard reaction with primary and su:ondary amines forming the correspond-
ing alkanes. Enough heal may be evolved to cause a fire hazard. See Combination 7 + 21 for 1the combination
of amines and alkali and alkaline carth metals. Other reducing agents may also react with amines in a smilar
manner yielding heat and hydrogen gas (63, 71).

C.2-31
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R+

9

17
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Azo Compounds + Curbarnares

Diazo aikanes _could add to the carbonyl group of the carbamate with liberation of N). Anidiazontum compounds
can react with the nitrogen of the carbamate group. aiso yiclding nitrogen. Azo compounds appear 10 he
relatively inent towards reaction with carbamates while hydrazines may form hydrazones with carbonyi with
heal generated. Information regarding these reactions. however., is very scarce (58, 63). '

Azo Compounds + Cyvanides .

Aryl diazonium salts can react with metallic cyanides 1o form the correspunding nitnie. an norganic salt and
gascous nitrogen. Diazo alkanes. however. are much less subject to addition of a base like cvanide. Azo alkanes.
azo aromatic compounds. and hydrazine and its derivatives do not appear 10 react with metallic &y anides (S6.
61.63)

Azo Compounds + Dithucarhamaies

Little information is available in the literature reviewed. Reaction between these two groups may produce
hazardous conditions. It is recommended that mixing be avoided pending laboraton asscssment of safers

Azo Compounds + Esters

Ahiphatic diazo compounds. especially diazomethane. are extremely reactive as alkylaling agents and may react
with esters in some manner 10 vield heat. The reaction. however. is not substantiated in the literature rev iewed
Aromatic diazo and azo compounds do not appear o undergo potentially hazardous reactions with ester (56,
63).

Azo Compounds + Halogenated Organics

Aliphatic diazo compounds can act as nucleophiles in substituting for the halogen in aliphatic halogenated
organics. Nitrogen gas 1s evolved from such a reaction. Although hydrazines are relatively weak nucleophiles.
they can react with pamary and some secondany halides with some heat generated (44, 63).

Az Compounds + Isocvanates .

Isocvanates are susceptible 1o nucleophilic atiack at the carbon and can consequentiy react with diazo alkancs in
this manner. Gascous nitrogen can result. Hyvdrazines may aiso autack the carbon but with less vigor (63).

Az Compounds + Ketones

Although ketoncs are not as reactive as aldehvdes with diazo alkanes. alkylation can occur with water as a catalyst
releasing nitrogen gas. Electrophilic substitution of quinones can occur with aromatic dizonium catons
yiclding nitrogen gas. Although hvdrazines form hyvdrazines with ketones. the reaction requires heating (44,
63).

Azo Compounds + Mcrcapans

Aromatic diazonium salts can form thioethers with mercapuns resulting in evolution of mitrogen gas. Ahphatic
diazo compounds mayv undergo the same reaction (56, 63).

Azo Compounds + Alkali and Alkaline Earth Meaals

Molecules which react with these metals are characterized by having centers of high electron density which can
induce 2 localized positive charge in the metal. The subsequent clectron transfer is highly exothermic. The
compounds in Group 8 all have centers of high electron density in the nitrogen and in the «-carbon in the
case of diazo alkanes. The reaction of these compounds wath the active metals of Group 2| can thus b venv
exothermic and may produce hvdrogen or nitrogen. or both (68).

Azo Compaounds + Meaal Powders

Duc 10 the high susface area of these forms of metals and the high flammability of hvdrazine and some of its
organic derivatives. a combination of these substances in air can result in spontancous ignition. Toxic nitrogen
oxide fumes can be formed. Diazo alkanes polymenze very readily 10 the presence of copper and other metal
powders releasing much heat (36, 56). .-

Azo Compounds + Maal Sheets. Rods. Drops. e1c.

Hydrazinc and some of its organic denvatives can inflame on contact with surfaces of metals in forms of sheets.
rods. drops. cic. (36).

Az0 Compounds + Nitrides

Little information is available in the hiterature revicwed Reaction between these two groups may produce
hazardous conditions. It is recommended that mixing be avoided pending laboratory assessment of salety.

Azo Compounds + Organic Peraxides

Hydrazones are explosively oxidized by organic peroxides and hvdroperoxides yielding toxic nitrogen onide
fumes. Drazo compounds may. form more unstable peroxides with hydroperoxides. Organic peroaides and azo
compounds are both relatively sensitive 1o homolytic fission by heat or hight. Any situation where cither factor
15 applied 1o this mixture might resuht in extremely fast and exothermic free radical reactions (44, 56. 63).

Az0 Compounds + Phenols and Cresols

Aromatic and aliphatic diazo compounds react readily with phenals and cresols forming cthers and nitrogen gas
and relcasing heat (63). . : .

Azo Compounds + Organophosphates

Little information is available in the hterature reviewed. Reaction beiween these two groups mav produce
hazardous conditions. It is reccommended that mixing be avoided pending laboratory assessment of safety.
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Azo Compounds + Sulfides e

Addition of diazonium salts to solutions of sodium sulfides. bisulfides. and polysulfides results in explosions ev
agC

Azo Compounds + Epoxides

Since epoxides are very susceptible 1o ring cleavage and polymenization by acidic or basic reagents. such reactio
are possible with diazonium compounds and hydrazines. In the case of the diazonium compounds. attack
the aryl cation could occur on the oxygen with evolution of nitrogen gas and heat. Hydrazines can act as bac
in attacking one of the ring carbons releasing heat Being strong nucleophiles. diazo alkanes may also clea
the ring at a carbon with generation of heat and nitrogen gas (56, 63).

Az0 Compounds + Explosives

Aliphatic and aromatic diazo compounds and hydrazines arc extremely reactive and can undergo numero
interactions with explosives. Any heat or shack generated can detonate the mixture (41).

Az0 Compounds + Polvmerizahle Compounds

The diazonium ion can act as a Lewis acid in catalyzing vanious cationic polymenzation. Diazo alkanes are ve
strong nuckeophiles and may add 10 double bond systems to initiate polymenzation. All of the monomc
listed in Group 103 may be susceptible to polymenzation in combination with diazo alkanes. Hydrazines m.
be basic enough 10 catalyze anionic polymenzation in combination with diazo alkanes. Hydrazines may !
basic enough to calalyze anionic polymerizauon (39, 43, 62).

Az Compounds + Oxidizing Agenis

Exhausiive oxidation of azo. diazo. and hydrazines with these strong oxidizing agents can result in extreme he
generation and evolution of toxic nitrogen oxide fumes. Hydrazines can react with explosive (41).

Azo Compounds + Reducing Agents

Various reactions producing much heat and evolving nitrogen gas can result from a combination of diazoniu
compounds and these strong reducing agents. Diazo alkanes are so reactive that they may produce any numb
of products upon reaction with these compounds. Extreme heat evolution is very probabie (63).

Azo Compounds + Waler and Miscellaneous Aquesnes Mixtures

Both diazo alkanes and diazo aromatic liberate nitrogen gas upon reaction with water (63).

Azo Compounds + Water Reactives

See Combtnnation | + 107,

Corbamates + Caustics

Alkaline hvdrolysis of carbamates gencrally yield heat. amines, and carbon dioxide by spontancous decompositic
of N-alkyl or N-aryl carbamic acid (57).

Cuarhamates + Alkalt and Alkaline Earth Maals

These metabs are very susceptible to reaction with compounds containing centers of high electiron dcnsuy /
oundizing reaction can occur by an induced positve charge on the metal. The electron transfer 1s very energe:
and may result in fire from formation of hydrogen gas (68).

Carhamaies + Meal Powders. Vapors. or Sponges

Litde information 1s available in the literature reviewed. Reaction between these two groups may produ
hazardous conditions. ht is recommended that mixing be avoided pending laboralory assessment of safety.

Curhamaies + Nurides

Since nitndes are extremely strong bases. they can casily extract the N-protons from carbamates formi.
flammable ammonia gas and initiating decomposition to various nitrogen containing products (55).

(arhamates + Organic Peroxides

Selecuve onidation may occur at double bonded nitrogen sites with some heat generated. Exhaustive oxidatio
however. can liberate 10xic nitrogen oxide fumes with much heat. Inittal reaction may cause decomposit
of the more unstable peroxides (41).

Carhamates + Acidizing Agenis

Exhaustive oxidation of carbamates can result in extreme heat generation and formation of 1oaic nitrogen oxi
fumes (41)

Cunsics + Esters

Esters are exsily hydrolyzed by caustics to a salt and alcohol with heat generation (58).

Cauxtics + Halvgenared Organics

Aliphatic halides can undergo substitution of dehydrohalogenation upon treatment with strong causlics. Bo
processes involve some heat generation whike the sccond evolves flammable olefins and acetylenes especial
with the lower molecular weight compounds. Halogenated aromatics. however, are relatively stable to stro:
causucs (49, 58).

Caugics + Isacvanates

Causucs catalyze 1he polynferization of diisocyanates yiclding much heat. The mono isocyanates decompose
amines and carbon dioxide (56, 63).

Causrs + Ketones

Caustiics can catalyze the self-condensation of ketones yielding heat (58).

Caustics + Alkali und Alkaline Eurth Metaly

Heat and flammable hydrogen gas can be generated due to the aqueous nature of most causiics (36, 39).

c.2-32



N-34 Prannenl D 1A

TABLE Ad.l  Continued

Reactivity
Group No. Adverse Reaction and Consequences
Combination .
10+ 22 Cuatstics + Metal Powders. l'apnr.r: und Sponges

Heat and flammable hydrogen gas may be gencrated with some metals such as aluminum. magnesium. zinc. and
beryllhum. Explosions may aiso occur due 16 the high surface area of these forms (32. 55).
10 + 23 Caustics + Meral Sheets. Rods, Drops, ¢,
Heat and flammable hydrogen gas are liberated upon dissolution of these metals in caustics. The reaction,
however. is much slower than those in Combination 10 + 22 (S5).
10 + 24 Caustics + Toxie Meaals
Many toxic metals and metal compounds are solubie in caustics. that is. PbCo). PhCrO. CA(CNY. As5:0,. AsF,.
AgCrO.. ZuCO;. ZnCN): (59).
10 + 25 Canstics + Nurides
Lintle information is availabic in the literature reviewed. Reaction between these w0 groups may produce
hazardous conditions. It is reccommended that mixing be avoided pending lahoraton asscssment of safety.
10 + 26 Caustics + Nitrides
Little information is available in the literature reviewed. Reaction between these wo groups mav produce
hazardous conditions. It is recommended that mixing be avoided pending laboratory assessment of safety.
10+ 27 Catistics + Nitro Compeunds
Nitro atkancs and caustks from salts in the presence of water. The dry salts are cxplosive (36).
10 + 32 Caustics + Organophosphaies
Alkaline hydrolysis of phosphorothiocates can generate enough heat to cause explosive rearrangement from the
thiono to the thiolo form. Hydrolysis of other organophosphates can generate heat (64). -

10 + 34 Caustics + Epoxides

Base caulyzed cleavage can resull in polymerization with much heat (S8).
10 + 102 Caustics + Explosives

Alkaline hvdrolysis of other reactions can génerate enough heat 1o detonate these compounds (41).
10 + 103 Caustes + Pohmenzabe Componnds

These compounds can undergo anionic polymerization with C2uslics a8 initiators vielding much heat (43, 62).
10 + 107 Caustics + Warer Reactives
See Combanation | + 107.

I+17 Crunides + Halogenated Organin
Nucleophilic substitution can result in some heat with formauon of nitriles (58).
1+ 18 Cyanides + Isocvanatex

Cvanide solution can cause devomposition of 1socvanates viclding heat and carbon dionide. This decomposition
15 duc 10 the water as well as the hasic character of cvanide anion (63).

1+ 19 Cranides + Keaaoaes
Some hcat may be evolved from the formation of cyanohydrins with alkaline ovanmide solution (63).
1+ 21 Crvamides + Alkali and Alkahne Earth Metals
Hvdrogen cyanide can react with these metals to vield heat and flammable hvdrogen gas (55).
11+ 25 Crunides + Nitrides
Hydrogen cyanides and nitndes mav react to form flammable ammonia gas (55).
I+ 30 Crunides + Organic Perovides

Metal cyanides and hydrogen cyanide are readily oxidized and may react cxplosively with these organic perovides.
and hydroperoxides. Toxic nitrogen oxide fumes can result (32, 43).
11+ 34 Crvanides + Epoxides co
Duc to its basicity in aqueous solution. ning cleavage can occur with heat generation and possibie polvmen zation
of the epoxides (58).
1+ 104 Cvamides + Oxidizing Agenis
Mctal cyanides and hydrogen cyanides are readily ondized. Toxic nitrogen oxide fumes may he produced (32,

63). .
I+ 107 Cvumides + Barer Reactives
Sce Combenation | + 107,
12+ 1% Dithiscarhamates + Iuxvanares

A reaction involving the disulfide group and the isocvanate group may be possible. However, there 1s hittle
. cvidence in the litcrature reviewed to substantiate this reaction. -
124 Dithincarhamutes + Alkali and Alkuline Earth Mevals
’ Duc 10 the high electron density.about the disulfide group a reaction may occur between these two groups of
compounds yiclding heat and toxic flumes. However. substantiation is scarce in the literature reviewed (68).
12+ 30 Dithiocarbamates + Peraades
Co Ozxidation can result in heat genctation and focmation of 1oxic oxides of nitrogen and sulfur (41).
12+ 34 Dithiocarhamaies + Polvinerizable Compounds
Little informauon s available in the literature .revicwed. Reaction between these two groups max produce
hazardous conditions. It is rccommended that mixing be avoided pending laboratory assessment of safery.
12 + 104 Duhiocarbamartes + Strong Odizing Agenis
Oxidation can result in heat generation and formation of toxic nitrogen oxides and sulfur oxides (41).
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TABLE A4 Conunued

Reacuwty
Group No. Adverse Reaction and Consequences
Combinauion ’ <
12 + 106 Dithixarbamates + Waier
Extremely flammable and toxic carbon disulfide may be generated (64).
12 + 107 Dithiocarbamates + Water Reactives
Sec Combination 1 + 107.
13+ 2 Exters + Alkali and Alkaline Eanh Metals -
The u-hydrogens can be casily scavenged by these metals yielding hydrogen gas and heat (68).
13425 Esters + Nitrides
Nitrides can attack the a-hydrogens forming flammable ammonia gas and generating heat. The transition me
nitrides. however. are chemically very men (55).
13 +102 Esters + Explosives
Esters may form highly oxgenated compounds with some of these explosives (metal nitrates) to form even me
unstable compounds. They may react exothermically with others to cause explosive decomposition and vic
extremely toxic fumes (32, 41).
13+ 104 Exters + Strong Oxidizers
Vigorous oxidation of the hydrocarbon moiety can occur yielding much heat (41).
13+ 105 Fsters + Sirong Reducing Agents
See Combination 13 + 21.
14 + 104 Ethers + Sirong Oxidizers
These compounds can react viokently upon contact yielding much heat and causing ignition and explosions (3
14 + 107 Ethers + Waier Reactives :
See Combination | + 107.
15+ 107 Fluorides + Water Reuctives
Se¢ Combination’ | + 107
16 + 104 Aromatic Hidricarbons + Strong Oxidizing Agents
Violent reactions can occur between these types of compounds resulting in heat and fire (41).
17+20 Halogenated Organics + Mercaptans
Alkyl halides and mercaptans can react to form thioethers with some heat generation (44).
17+ 21 Hulogenated Organics + Alkali and Alkaline Furth Metals
Halogenated organics. especially alkyl halides form explosive mixtures with alkali and alkaline earth metals {0 -
17+ 22 Halogenaied Organics + Metal Powders. Vapors, or Sponges
Metals in these forms are highly reactive and can result 1n violent reactions on contact with halogen:
hydrocarbons. Explosions can occur with aluminum. magneium. zinc. Zirconium. and thar alloys
combination with alkyl halides (32).
17 +23 Hakmenated Organics + Meaal Sheers. Rods. Drops. elc.
Aluminum and magnestum in bulk forms are especially reactive with halogenated hydrocarbons releasing m
heat. The formation of the metal halide catalyzes further decomposition of the metals. Fire and explosi
may occur {32).
17 425 Hulugenated Orgamics + Nundes
Substitution can occur yielding heat. However. generation of ammonia gas will be more likcly (44, 55).
17+ 30 Hulogenated Organics + Organic Peroxides
Peroxides and hydropcroxides generate radicals which can ininiate chain decomposition of alkvl halides Su
reaction can be explasively viokent with the more reactive peroxides (65).
17+ 104 Halogenaied Organics + Ovxidizing Agents
Halogenated organics can be casily oxidized by these compounds yelding heat and toxic and corrosive hydre
halide fumes (41).
17 +105 Hualogenaied Organics + Reducing Agents
Boranes are known to form explosive mixtures with alkyl hahdes. See also Combination 17 + 21 (36).
17 + 107 Hulogenated Organics + Water Readtives
See Combination | + 107.
18 +20 Ivocvanates + Mcercaptans
Mercaptans may add to tsocyanates yielding some heat. Dusocyanates and dimercaptans may polymenze »
much heat generated (63, 72) -
18 + 2 haocvanales + Alkali and Alkaline Earth Metals
These metals can abstract the a-hydrogens from aliphatic isocyanates to yield hydrogen gas. The 1socya
group may also induce sufficrient charge separation in the metals 10 cause cxothermic transfer of elcctrons (
18 + 22 Isocvanates + Metal Pawders. Vapors and Sponges
The most highly reactive of these metals such as aluminum. magnesium. 2inc. zirconium. and their alloys
abstract the labile a-hydrogens from the alkyl isocyanates to yield hydrogen gas. Decomposition of
1s0Cyanate group 1s also possible.
18 + 25 Isocvanales + Niurndes

Little 1nformation 1s 3vailable 10 the hierature reviewed. Reaction of these two groups may produce hazar:
conditions. 1 s recommended that mixing be avoided pending laboratory assessment of safety
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TABLE A4 Cemitinieed

Roactiveiny
Group No.
Combination

Adverse Reaction and Consequences

18 + 30

IX + 31

1%+ 1

X + 104
1% 4+ 105

1%+ 106

X+ 107
19 + 20
19 + 21t

19 + 23

19 + W)

19 + 104

19 + 108

19 + 11)7

2004 2

200+ 22

20 + 25

20 + 30

20+ 34

20 + 104
20 + 105

20 + 107

Isaxvanates + Organic Peroxides”

Isocvanates may florm peroxy carbamates with hvdroperoxides which in tum can decompose vielding carbon
dioxide and free radicals upon slight heating. Peroxides may form carbamates with slight heating. Perusides
may form carhamates with isocyanates vielding some heat. In both cases. the radicals have 10 be gencerated
pyrohvtically or by metal catalysis for these reactions 10 occur. Contaminants and heat of solution may be
sufficient 10 generate radicals in wastes (65).

Isocvunates + Phenols and Cresols

Isocyanates and phenols can combine to form carhamic csters vielding some heat. With muitilunctional
sucyanates and phenols. polymerization can result vielding much heat. This reaction is especially catalyzed
by metal compounds (631).

Iacvanates + Sulfides

If sullide salts arc solubie in isocyanates. attack may occur at the carbonyvl forming a thivcarhamate and vielding
heat. if the sulfides are in aqueous solution. the isocvanates will react preferentially with the water and
decompase vielding carbon dioxide (63).

Isexvanates + Oxidizing Agenis

Exhaustive oxidation of isocvanates can vield heat. fire. and toxic fumes of nitrogen oxides ($1).

Isacvanates + Strong Reducing Agenis

Sce Combinanions 1R + 21 and I8 + 3} Other reducing agents may react in 3 similar manner.

Iuxyunates + Warer '

Isocvanates form carhamic acid with water which decompose immediatels o carbon diovides viclding some
heat.

Isexyunates + Water Reactives

Sce Combenation t + 107.

Ketones + Mercaptans ,

Kctones and mercapuans can form gem-hydrony thioethers vielding some heat (73).

Actonnes + Jllsuli and Alkaline Earth Mauls

These metals am readity absiract the latwie «-hydrugens forming flammable hydrogen gas and heat (68).

Ketones + Nitrides

Nutrdes which are somewhat soluble in ketones. may generate flammable ammonia gas upon reaction with the
fabile a-hydrogens of the ketones. Vanous other reactions can also generate heat (55).

Ketones + Perovidex and {ivdroperoxides

Peroxides and ketones may form diperoxides which can decompose with slight increase in temperature or in the
presence of water. Hvdmpcrondcs are also formed by this interaction. Hydroperoxides form hvdroperoxides
and dipcroxxdes wnh kctones“Many of the reaction products as well as the peroxy reactants are extremcly
sensilive 1o heat and shock (65).

Ketones + Slnwgb\'ldf:mt 1 ints

Exhaustive ox)dauon Qan gmcralc much heat and ignite the mixture (41).

Actones + Strong Rcdurmg Agenis

Sev Combination 19 + 21. Other reducing agents may also react with kelones in the same manner.

Aaones + Baier Readtives

Sce Combrnation | + 107

Mercuptans + Alkali and Alkaline Eanh Maals

These active mctals can;, mly abstract the sulthydryl h drogcn lo fonn ﬂammablc h\drogu.n gas and the
mercaplide with hicat. (62 ;‘-f- = \;‘." ad

Mercuprans + Meral P«mtfrr( Yapors or Sprwen .

Mectals in these forms can react with mercaptans to form flammable hvdrogen gas. and mercapndes with heat.
Aluminum, bcrylhu %um onc. and zm:omum are, cspccullv reactive m this manner {32, 61}

ST g

Mercoprans + MInJ' N «d R

Nindes which are soluhlc in mercaplans. day form ammoma gas with heat generation (55. 73).

Alcercaptans + Organic¢ Pﬂhydﬂ el

The sulfhydryl hydrogen &an be easily abstracted by mdncals produccd from the decomposition of peroxides and
hydropcrond& The rcsulung chain reacuon can be highly exothermic. The lower molecular weight peroxy
compounds arc cxlmndy‘“ﬁ's'z;blc and cxplosom: can occur (57, 61).

Alercaptans +. Epaxides” 5»\#;?,\-4 e Wy

Mcrcaptans may claave cpomdc: wuh heat grncmnon Difunctional mercaptans may polymernize with epoxides
in this manner )wldmg mué! hcal (58).

Mercuptans + Oudung.-lg

\1

Bal gmcmuon ,'md vformauon ol' lonc sulfur oxldc fumes (4l).

Exhaustive ond:mot}_ L L] ﬁg i 2t gt
Mervaprans + erunni'qgml ’?‘J ~E

Sce Combination 20 + 21. Other sxrong rvdunng agents may react in the same manner gcnmung hydrogen.
Mercaprans + Water Reactives
Sce Combination § + 107.
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TABLE A4.1 C(ontinued

Reactivity
Group No
Combination

Adverse Reactuion and Consequences

-
P

M+ 30

0+ 31

M+ 32

2+ 101

20+ 102

21+ 10}

Mo+ 10

21 + 106

2+ 107

22+ 28

22 + 30

22+ 34

22 +102

22+ 103

22 4+ 104

22 + 106

22 4+ 107

Alkali and Alkaline Eurth Meals + Nitrides

Many nitrides are explosively unstable and may react violently with these extremely reactive metals (32).

Alkali and Alkaline Eanth Meals + Nitriles

These metals can abstract the labile a-hvdrogen 10 yield lammable hydrogen gas and heat. Polymenzation ma
be initiated in this manner yiclding much heat (68). :

Alkali and Alkaline Earth Metals + Nitro Compounds

Aliphatic nitro compounds have labile a-hydrogens which can easily be extracted by these acuve meuals. Th
resuiting alkali or alkaline earth metal salts are highly unstable to heat and shock and may be detonated b
the heat of reaction. The redox reaction between aromatic nitro compounds and these metals can be highi
exothermic (63).

Alkali and Alkaline Eanth Mctals + Organic Peroxides

The redox reaction can be explosively exothermic (36, 41).

Alkali and Alkaline Earth Mcials + Phenals and Cresils

Flammable hydrogen gas can be liberated by abstraction of the phenolic hydrogen. The heat of reaction ma
ignite the gas (58).

Alkali and Alkaline Earth Matals + Organophosphates

The high clectron density of the organophosphate group can initiate 3 reaction with these active metals resulurn
in exothermic transfer of electrons from the metals. In the case of phosphorothicates and phosphorodithioate
this heat of reaction may be sufficient 10 cause explosive rearrangement from the thiono to the thiolo form
Parathion and methy parathion are especially sensitive to heat (64, 68).

Alkali and Alkaline Eanth Metals + Combustible Materials

Many of these miscellancous materials may contain various substances such as water which are extreme
reactive with the aclive metals. Heat and various hazardous gases may be cvolved. Enough heat may t
evolved 10 1ignite the matenals if air or some other source of oxygen 15 present

Alkalt and Atkaline Earth Mectals + Explosives

Many explosives arc highly oxygenated and will react on contact with these active metals with explosive violenc
These active metals can also react exothermically with the other unstable compounds to cause detonation.

Alkali und Alkaline Earth Mdtals + Polvmers

Radicals from these metals readily attack unsaturated carbons and can initiate polymenzauon of many of 1
compounds in Group 103 (74).

tiali und Alkaline Earth Maals + Oxidizing Agenis

Alkah and alkahine carth metals are extremely cffective reducing agents. They will react viokently with oxidiz:
agents evolving much heat. and resulting in fires and explosions (41). ’

Alkuli and Alkaline Funth Mctals + Water

These metals and alloys of these metals react violently (explosively for Rb and Cs) with water evolving flammat
hydrogen gas and resulting in formation of strong caustics. Enough heat can be gencrated to cause ignitic
(41).

Alkali und Alkaline Furth Metals + Waier Reactives

See Combination 1 + 107,

Metal Powders + Unsaturated Aliphatics

Finely divided metals. especially copper and silver. can form acetylides with acetylenes. These acetylides are ve
sensitive 1o shock and heat and can regenerate flammable acetylene upon contact with water (41).

Aetal Pomders + Organic Perovides . .

Diacyl peroxides and ozonides are particularly reactive with metals in these forms. They can decompose violen’
yiclding heat and vanous gases. The peroxy acids are especially strong oxidizing agents and can produce mu
heat upon reaction with these metals. Other peroxy compounds may decompose viokniy upon cont
yrelding oxygen (39, 65).

Afctal Powders + Epoxides

The metal oxide coaung of these finely divided panticles can catalyze nng opening and polymenzation wi
much heat evolved (74).

Metal Powders + Explosives

Many of these unstable compounds are extremely vigorous oxidizing agents and can react explosively with the
mectals (41).

Metal Powders + Polvmerizable Compounds

The oxide coatings of these metals can catalyze the polymerization of the monomers in Group 102. See a!
Combination 22 + 30. Much heat can be cvolved (74).

Metal Powders + Oxidizing Agents o

These metals are readily oxidized by the substances in Group 104 yielding much heat. Fires and explosions ¢
also result (41).

Metal Powders + Warer

Some of these metals evolve flammable hydrogen gas with some heat on contact with water In cnclosed arc
explosions can occur (43).

Metal Powders + Waier Reuctives

Sec Combination 1 + 107,
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TABLE A4l Continued

Reactmnaty
Group No. . Adverse Reaction and Consequences

Combination

23+ 103 Metal Sheets, ac. + Polvmerizable Compeaneds
Polvmenzauon may be catalvzed by these metal surfaces viclding much heat. Although not as reactive as Group
22. chunks or containers made of these metals may be reactive enough 10 initiate polymenzation (36).

234+ 104 Metal Sheets. aic + Ovidizing Agemns

Thesc metals can react vigorously with oxidizing agents generating heat and possible resulting in fires (36).
23 +107 Metal Sheets. aae + Water Reactives

See Combination 1 + 107
240+ 26 Toae Maals + Nitnles

Acctonitnic and ethviene cvanohydrin are used as nonaqucous solvents for many norganw saltts (19).
21+ Q0 Tovie Metals + Organic Perovides

Many mcial salts can catahvze the dccomposmon of organic peroxides and h\dropcro\ldcs vielding heat and
vanous gases such as oxygen and carbon dioxide. Diacyl peroxides are especially suscepuble to explosive
decomposiion in the presence of heavy metals and mctal salts. Hvdroperoxides are more stable than diachl
peroxides but do undergo similar reactions with these metals (65, 74).

M+ M Tovic Maaols + Epaxides

Polvmerization of epoxides. cspecially cthvliene oxide and propyvlenc oxide. can be initiated by Lewis aads such
as SnCl. Zn(Cy. ShQ(Y,. ZrCL. Cr(0,. Co(l;. and Hg(Qly. Organometaliic zinc compounds can also imuiate
much heat (T4).

4+ 102 Tovic Mctals + Exploxrees

These vanous metal sahs may react exothermically with explosives o cause detonation. Much of this reactinan

15 assoctated with the anon rather than the metal cation.
24 + 10} Toxic Mdaals + Polhvners

See Combenation 24 + M. Vimvi monomers and dienes are susceptible 1o cationic polymenzation by Lewis aod
catalvsts such as SnCl. SnBro. ShCl,. and AnCl. Although a co-catalvst such as H;O. or HCl s required. anh
tracc amounts nced he present (62, 74).

24 + 106 Toxic Maals + Water

Some of these compounds are very soluble in water. Sce the specific compounds for solubilities (59).
24 + 107 Tovxic Maals + Water Reactives

Scv Combination 1 + 107,
IS +26 Nitrides + Nitrikes

If the ionic nitndes are soluble in aliphatc ninles. they can extrace the a-hvdrogens from the mitnles 1o form
flammable zmmonia g Some heat can be evolved (S5, 63).
25427 Nurtdes + Nuro Compounds !
If sotuble. nitndes can extracl a hvdrogen from aliphauc miiro compounds 1o vicld lammable ammonta gas and i
heat. Many potvnitrated aramatics and 1onic nitndes are unstable to heat and shock. However. the mitndes
arc much more unstable and may initiate the explosive decomposition of such nitro compounds (36, 63).
29+ W Nitrides + Organic Perovide
On combinavoa with hydroperoxides. mitndes can abstract the peroxy hvdrogen and ininate the decomposition
with generation of ammonia. The anion formed can further decompose upon reaction with more hydroper-
oxides 10 yidd oxvgen gas. This decompaosition can proceed with fire and explosions. Some hydroperonides
may form retatively stable salts. however. these salts can decompose violently upon heating. Ammonia gas can
also be formed with peroxides duc 1o abstraction of hvdrogen on the peroxy carbon. The perovide then
undergoes bomolytic fission with some heat evolved. Nundcs and the lowcr molecular weight peroxides are |
““both extremely unstable (65). SR 4
25 + 31 Nurndes + Phenals and Cresols
Flammablc ammonia gas can be formed from the acid-base reaction of the aromatic hvdroxy group and omic
- -nitndes also yiclding heat (55).
25+ 34 Nirrides + Epaddes
Base catalyzed ring opening inttiating polyrfrenzation of cpoxides can occur with nitndes. Much heat can be
evolved (58).
25 + 101 Nitrides + CombugtiNe Maierials
Many of thoe miscetlancous mixtures may also contain water which will form ammoma gas with nitndes.
Morcover. since nitndes are also pyrophonc. anv air present can initiate combustion (36, 55).

o e

AL T

354102 Nitrides + Expbensives i
lonic nitrides are pyrophonc and extremely sensitive 1o shock and heat. They can act as initating explosives for ]
many of the high explosives listed in Group 102.
254103 Nitrides + Polymerizahic Compounds F ’
_lonlc mlndcs may initiate anionic polymerization of vinyl monomers and diencs \ncldmg much heat. See also -

"Combination 25 + 34. i
25+ 104 Nitrides + Oxdizing Agents ) i
lonic nitrides are pyrophonc and can inflame or explode on contact with strong oxidizing agents (36. 41).
- 25+ 106 Nirides + MWaer
lonic nitndes are casily hvdroly zed to caustic and flammable ammonia gas (55).

Lo
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TABLE A4.3 Continued T
Reacuvity ’

Group No. Adverse Reaction and Consequences
Combination . ]

35+107  Nitrides + Water Reactives T .

See Combination | + [07. '

6+ 30 Nitriles + Organic Peroxides -3

Amyl nitriles such as phenyl acetonitrile arc converied to peroxyesters and hydrogen cyanide gas upon treatment ‘
with hydroperoxides. The polymerization of acrylonitriles can be initiated by organic peroxides. Dibenzoyl i<
peroxide is widely used for this purpose. Upon exhaustive oxidation with peroxy acids. much heat and toxic -
nitrogen oxide fumes can be evoived (41, 65, 74).

26+ 104 Nitriles + Oxidizing Agents

Exhaustive oxidation can result in evolution of heat and toxic fumes of nitrogen oxides. and ignition (36, 41).

26 + 105 Nitriles + Reducing Agents :

Nitriles are readily reduced by metal hydndes. especially LiAlH, yielding much heat. Hydrogen gas can also be
evolved from the abstraction of the {abile a-hydrogens.

26 + 107 Nitriles + Water Reactives

See Combination | + 107.
27 +104 Nitro Compounds + Oxidizing Agents
Many nitro compounds can decompose explosively. Strong oxidizing agents can catalyze this decomposition by
oxidizing the hydrocarbon moiety. Shock-sensitive saits can also form. which when dry. can decompose
cxplosively (36, 41).
37 +105 Nitro Compounds + Reducing Agents
The labile «-hvdrogens of nitro aliphates can be extracted and evolved as flammable hydrogen gas with some
heat (63, 68).
274107 Nitro Compounds + Waier Reactives
See Combination 1 + 107.
28 + 30 Unsaturaied Aliphatics+ Organic Peroxides
Olefinic hydrocarbons are susceptible 10 oxidation by peroxy acids to cpoxides and glycol cster. The reaction
may evolve some heat. Alkyl and aryl peroxides attack olefins by a free radical mechanism sometimes resulting
in highly exothermic polymerizations. Aryl peroxides also participate in a free radical reaction with olefins.
but attack can occur at the allylic methylene or the double bond. In cither case. polymeric hydrocarbons result.
Acetylenic hydrocarbons undergo similar reactions, but rates are much slower (65).
28 + 104 Unsaturaied Aliphatics + Sirong Oxidizer .
Exhaustive oxidation can result in ignition of the hydrocarbons (41).
2R+ 107 Unsaturaied Hivdrocarbons + Water Reactive
See Combination | + 107.
29 + 104 Saturared Aliphatics + Oxidizing Agents
These hydrocarbons can be casily oxidized 1o yield heat and may ignite (41).
29 + 107 Saturased Aliphatics + Water Reactives
Sce Combination | + 107, _
30 + 31 Organic Peruxides + Phenols and Cresols
Some heat may be evolved from the oxidation of phenols and cresols to quinoncs and from free radical
substitution on the aromatic ring. These oxidations are greatly enhanced by the presence of metal ions (65,
5) .

30+ 32 " Orgamic Peroxides + Organophosphates )

Little information is availabie in the litcrature reviewed. Reaction between thesc two groups may produce
hazardous conditions. It is recommended that mixing be avoided pending laboratory assessment of safety.

30 + 33 Organic Peroxides + Sulfides

Inorganic sulfides may be oxidized to toxic sulfur dioxide by these organic peroxides. The metal ions may also
catalyze the decomposition of the more unstable peroxides and hydroperoxides yielding gas and heat (41, 65). .
30 + 34 Orzanic Peroxides + Epaxides T ’ -
Hydroperoridcs are knobmn 10 cleave epoxide rings by nucleophillic attack of the pcroxy anion. Some heat may
be evolved. but there is no evidence of polymerization. Polymerization can occur with a combination of
peroxides and allylic epoxides by a free radical mechanism (65, 76)- o
30 + 101 Organic Peravxides + Combustible Maicerials
Many of these materials are susceptible 10 oxidation.by organic peroxides and can evolve 101 gascs. Heat and
fire can also result (41).
30 + 102 Organic Peraxides + Explosives
If these explosives are not detonated upon contact with organic peroxides. the mixture can be extremely unstable
and sensitive 10 any shock or slight heating (41).
30 + 103 Organic Peroxides + Polvmerizable Compounds .. -, . . S
Olefinic bonds are particularly susceptible to attack by free radicals generated from organic peroxides and
hydroperoxides. The polymerization of vinyl, acrylic. and olefinic monomers listed in Group 103 can be
iniuated by these radicals with heat generated (74).
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Reacuvity
Group No. Adverse Reaction and Consequences

Combination

& 30 + 104 Organic Pervxides + Oxidizing Agenis
Strong oxidizing agents can cause violent decomposition of organic peroxides and hydroperoxides viclding heat
and oxygen or carbon dioxide. The decomposition can be catalyzed by the mewallic character as well as the
oxidizing properuies of these compounds (41, 65).
30 + 105 Organic Peroxides + Reducing Agents
These compounds can react explosively (41).

30 + 107 Organic Peroxides + Water Reactives
See Combtnation | + 107.
31+ 34 Phenols and Cresols + Epoxides

Epoxides may be cicaved by phenols and cresols in the presence of traces of acid or base. Some heat can be
evolved. Polymenzation is possible (58).
31+ 103 Phenols and Cresols + Polymerizable Compuunds
See Combinations 18 + 31 and 31 + 34.
31+ 104 Phenols and Cresols + Oxidizing Agents
Mild oxidation can yicki ketones. carboxylic acids. and carbon dioxide with some heat. Exhaustive oxidation
can yicld much more heat and possibly fire (41, 77).
31+ 10S Phenols and Cresols + Reducing Agents
See Combination 21 + 31. The phenolic hydrogen is readily extracted by reducing agents. especially hydndes to
yield lammable hydrogen gas and heat (78).
31 + 107 Phenols and Cresols + Waier Reactives
See Combination | + 107.

tprr e
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- 32 + 34 Organouphosphates + Epoxides
a Little information is available in the literature reviewed. Reaction between these two groups may produce
£ hazardous conditions. It is recommended that mixing be avoided pending laboratory assessment of safety.

32 4+ 104 Organophosphates + Oxidizing Agents ,
Exhaustive oxidation of these organophusphorous compounds can yield toxic and corrosive fumes of oxides of

phosphorous. sulfur. 2nd nitrogen with heat (41, 79).

32 + 105 Organophosphaies + Reducing Agents
The phosphothioates and phosphodithioates can evolve toxic and flammable hydrogen sulfide upon reduction.

See Combination 21 + 32 (79).

32 + 107 Organophusphates + Water Reactives
See Combination 1 + 107.
33+ 34 Sulfides + Epuxides

Soluble sulfides can deave epoxides by a nucleophilic attack, possibly initiating polymeruzation and yiclding
much heat (39, 58} .

33 +102 Sulfides + Explosives

Sulfides are strong reducing agents and can react explosively wnh the hlg,hly oxygenated compounds in Group
- 102.

33+ 103 Sulfides + Polymerizable Compounds

< Soluble sulfides may initiate anionic polymenzation with some heat generated. See Combination 33 + 34
2 33+ 104 Sulfides + Oxidizing Agents
d Sulfides are strong reducing agents and can react violently wuh oudlzmg agents yielding toxic fumes of sulfur
5\; dioxide and heat (41).
% 334106 Sulfides + Water
;__

Toxic and flammable hydrogen sulfide gas can be grncralcd O
33 + 107 Sulfides + Water Reactives
Sec Combinaton 1 + 107. D

34+ 102 Epoxides + Explosves ~»~ - ’
The lower molecular weight cpo:udcs are cxlrv}ncly ﬂammablc and can react explosively with the highly

oxygenated members of Group 102 (41).
34 + 104 Epoxides + Oxidizing Agents
Exhaustive oxidation can result in heat and ignition of the ﬂammablc cpoxides (41).
34 + 105 Epoxides + Reducing Agenis . -. o
Requcuve cicavage of CPORIGE LULUM FEAGIH) withh il 1)Ut atd it sgras yuiding Sulh N2l i
Combination 21 + 34 (80).
34 + 107 Epoxides + Waier Reactives
See Combinauon 1 + 107

101 + 102 Combustibles + Explosives : -
Many of these explasives are vcry strong oxldxzmg agcms and can react violently with these combusubla If they

do not react immediately. these mixtures may be unstable (4| 42).

101 + 104 Combustibles + Oxidizing Agents
Heat. fire. and possibly explosions can result from lhxs combtnanon Toxic gases can result if the combustible

material contains compounds of nitrogen. sulfur, or phosphorous (41).
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TABLE Ad.t Continucd

Reactivity
Group No. Adverse Reaction and Consequences
Combination ey

101 + 105 Combustibles + Reducing Agenis

These miscellancous combustibles may contact water which can react with many reducing agents to form
flammable hydrogen gas. The reducing agents are 2iso pyrophonc and can ignite the combustibles in the
presence of air (41).

Combustibles + Water Reactives

See Combination | + 107.

Explosives + Polymerizable Compounds

Many explasives are strong oxidizing agents and can react explosively with these organic compounds. Many of -
these monomers such as ethylene oxide. vinyl chlonde, butadiene. and others are extremely flammable (36).

Explosives + Oxidizing Agenis

Extremely sensitive mixtures can result (rom this combination. The presence of another oxidizing agent can
catalyze the decomposition of many of the highly oxygenated explosives. Others such as the nitndes. azides.
and carbides are casily oxidized and can react explosively (36, 41).

Explosives + Reducing Agents

Since many explosives are strong oxidizing agents. their reaction with reducing agents can be extremely violent
(36. 41). '

Explosives + Bater Reactives

See Combination | + 107,

Polvmerizahle Compounds + Oxidizing Agenis

These monomers are readily combustible organic compounds and can react violently with strong oxidizing
agents to yield heat and fire. The halogenated monomers or those containing nitrogen can evolve toxic fumes
(36, 41).

Polvmerizable Compgunds + Reducing Agents

Many reducing agents are also widely used as initiators for anionic polymenization. The reaction can vield much
heat. Competing reactions may also produce flammable hydrogen gas (41, 62).

Polymerizable Compounds + Water Reactives

Sce Combination | + 107,

Oxidizing Agents + Reducing Agents

These compounds can react with explosive violence upon contact (41).

Ovxidizing Agents + Water Reactives

Sce Combination | + 107.

Reducing Agents + Waler .

These strong reducing agents can liberate extremely flammable or toxic gases. or both. such as phosphine.
hydrogen sulfide. ammonia, hydrogen. and acetylene upon contact with water. The heat generated can ignite
these gases (36, 39, 41) )

Reducing Agents + Water Reactives

See Combination | + 107.

Waier + Water Reactives

This combination can result in violent reactions evolving flammable or toxic gases. or both. with heat. Often
fires and explosions result (36, 39, 41).

101 + 107

102 + 103

102 + 104
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APPENDIX

(Nonmandatory Information)
X1. MAJORITY _REPORT

guide will provide updated information on incompati-
bilities they have encountered, so that the proposed
guide may be updated into a more useful document.
X1.3 The proposed guide is a collation of published
data and does not represent the results of round-robin

X 1.1 The thrust of the proposed guide is 10 identify
known incompatibilities. The lack of an incompatible
annotation does nof connote a safe or compatible situ-
ation. ~ . T .

X 1.2 The proposed guide is a living document. The

current information is recognized as being incomplete:
and the addition of new data will be accomplished on
a biannual basis. as stated in the scope of the document.
It is hoped that reviewers and users of this proposed

testing. The development of standard test methods was
not a pant of the scope of this proposed guide. Test
procedures presented in the referenced literature may

vary.



~ X2.1 Reservauons about this proposed guide have
" peen expressed 1n three general areas: (/) Accuracy. (7)
5 fase of Use. and (J) Lack of Accompanying Expen-
mental Methods.
£ X2.1.1 Accuracv—This proposed guide has pre-
- Gicted no hazard whaisoever for over 50 binary chem-
.ical combinations and about a dozen classes of chemi-
“cals that were known to be hazardous. All appropnate
referencc matcnal mav not have been thoroughly re-
s searched 1n preparation of this proposed guide.
_ X2.1.2 Euse of Use—This proposed guide is more
-~ difficult 10 use than other chans available due to its
. classification of chemicals or wasles into as many as
- seven incompatibility groups. This introduces the pos-
sibility of an incompatibility matnx as large as 7 x 7
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X2. MINORITY REPORT

or 49 separate determinations for one case. This 1s 50
cumbersome that human emor 1in mamipulating this
many pieces of data comes into consideration.

X2.1.3 Experimental Confirmanon—It is recom-
mended that anv esumation of chemical hazard be
accompanied by appropriate expenmental confirma-
tion. The current US. Coast Guard Compatibiluy
Chant* provides such a procedure. whereas this pro-
posed guide does not.

*7U.S Coast Guard Compaubiiny Chan.” Ceode of Foderal
Rexulanions. 46 CFR Pans 140-150. revised 50 FR33019 Aug
16. 1985, Available from Supenntendent of Documents. U S
Government Pnnting Office. Washington. DC 20402

REFERENCES

(1) Asvsexsment of Industrial Hazardous Waste Prac-

b tuee  Series. US. Environmental  Protection

' Agency. Office of Solid Waste Management Pro-
grams. Washington. DC.

(v} ~Electroplating and Metal Finishing Indus-
tines—Jop Ships.” Battelle Columbus Lab-
oratones. 1976.

(A “Inorganic Chemical
Inc.. 1974,

(¢} “Leather Tanning and Finishing Indusxry
SCS Engineers. Inc.. 1976.

(d} “Meuals Mining Industrv.” MR, Inc.. 1976

(¢) ~Organic Chemicals, Pesticides. and Explo-
sives Industnies.” TRW Systems. Inc.. 1976.

(/) “Paint and Allied Products Industry. Con-
tract Solvent Reclaiming Operations. and
Factory Applied Coatings.” Wapora. Inc..
1976

() “Petroleum Refining Industry.” 1976.

() “Pharmaceutical Industry.,”™ A. D. Little.
Inc.. 1976.

(Y “Rubber and Plastic Industry.” Foster D.
Snell. Inc.. 1976. .

(1) “Storage and anary Battéries lnduslncs
Versar. Inc.. 1975.

(2) Battelle Memonal Insutute, ~Program for the
Management of Hazardous Waste.™ Vols' I and 2.
U.S. Environmental Protection Agency. Oftice of
Sohid Waste Managemcnt Programs. Washmg(on
DC. 1974,

(3) Booz-Allen Applied Research. Inc., “A Study of
Hazardous Waste Matenials. Hazardous Effects
and Disposal Methods.™ U.S. Enwronmcmal Pro-
tection Agency. Cincinnati Laboraloncs. Clncm-
nau, OH. 1972

(4) Brescia, F.. et al.: Fundamiénitals. .0of Chemisiry.
Agcademlc Press. Ncw York NY and I_x)ndon
1970

(5) California Industrial Waste Sunc'n California
Depaniment of Health, Sacramento. CA.

(6) “California Manufacturers’ Association.”

Industry.”™ Versar.

Califor-

3

nia Manufacturers” Register. Times Mirror Press.
Los Angeles. CA. 1975.

(7 The Chemisiry of Aervlonitrile, 2nd ed.. Amencan
Cyvanamid Co.. Petro-Chemical Dept.. New York.
1959,

(8) The Chemistry of the Carbonyt Growup. J. Zabicks.
ed.. Interscience Publishers. New York. London.
Svdney. Toronto. 1970.

(9) The Chemistry of the Cyano Group, Z. Rappopon.
ed.. Interscience Publishers, New York. London.
Sydney. Toronto. 1970.

(10) The Chemistry of the Nitro and Nitrosao Groups,
Part I, H. Feuer. ed_. Interscience Publishers. New
York. London. Svdnev. Toronto. 1969.

(11) CRC Handbook of Laboraiory Saferv. NV,
Stecre. ed.. The Chemical Rubber Company.
Cleveland. OH. 1967.

(12) Environmemally Hazardowus  Wusie  Disposal
Files. Orcgon Depanment of Environmenial
Quahity. Portland. OR. 1967 and 1977.

(13) Faith. W._ L., Keves. D. B. and Clark. R. L.
Industrial Chemicals, 3rd ed.. John Wiley & Sons.
Inc.. New York. London. Sydney. 1966.

(14) The Form of Hazardous Wasic Materials. Rolhins
Environmental Services. Inc.. Wilmingion. DE.
1972.

(15) Gardner. W. and Cooke. E. I.. Chernical Sya-

N onviy and Trade Names. Tth ed.. CRC Press.

Inc.. Cleveland. OH. 1971.

(16) Gorham Intemational. Inc.. ~Studv of Sohd

Wastec Management Practices in the Pulp and Pa-

per Industry.” US. Environmental Protection

Agency. Washington. DC. February 1974.

“Handhng Guide for Poientially Hazardous Mz2-

lenails.” A. D. Baskin. ed.. Matenal Management

and Safety. Inc.. Niles. IL. 1975.

(18) Hatayama. H. K.. et al.. “"A Method for Deter-
mining Hazardous Waste Compatibility.” U.S.
Environmental Protection Agency. Municipal En-
vironmental Research Laboratory. Office of Re-
«arch and Development. Cincinnati. OH. 1980

(17)




‘

—

~—

D-34 Proposal P 168

(19) “Hazardous Waste Disposal Damage Reports.™

U.S. Environmental Protecuon Agency. Office of
Solid Waste Management Programs. Hazardous
Waste Management Division. Washington, DC.
June 1976.

Industrial Hvgiene and Toxicology. Yols 1-111, 3d
ed.. F. A. Pauty. ed.. Wiley-Interscience Publish-
ers. Inc.. New York. NY, 1978.

(21) Industrial Pollution Control Handhook. H. F.

Lund. ed.. McGraw-Hill Book Co.. New York.
St. Louts. San Francisco. 1971,

Kimball. V. S.. Wasie Oil Recovery and Disposal,
Noyes Data Corporation, New Jersey. London.
1975.

Millan. I.. Kerones. Chemical Publishing Co.. New
York, NY. 1968.

Nemerow, N. L.. Liquid Waste of Industry: The-
ories. Practices, and Treaiment. Addison-Wesley
Publishing Co.. Reading. MA, Menlo Park. CA.
London. Don Mills, Ontano. 1972.

Ruder. L. R.. et al., "Review and Assessment of
Deep Well Injection of Hazardous Waste.™ U.S.
Environmental Protection Agency. National En-
vironmental Research Center. Solid and Hazard-
ous Waste Research Laboratory. Cincinnati. OH.
1975.

Registry' of Toxic Substances. H. E. Chnstensen
and E. J. Fairchild. eds.. U.S. Department of
Health. Education. and Welfare. Rockville, MD.
June 1976.

Report to Congress, “Drsposal of Hazardous
Wastes.” US. Environmental Protection Agency.
OffTice of Solid Waste Management Programs,
Washington, DC, 1974. .

Resource Conservauon and Recovery Act of 1976,
PL 94-580. 94th Congress, October 21. 1976.
SRI. International. Sandbook of Hazardvus
Waste, Federal Ministry of the Interior. Federal
. Republic of Germany. 1324,

Standard Industrial Classification Manual. Exec-
utive Office of the President. Office of Manage-
ment and Budget, Statisical Policy Davision,
Washington. DC. 1972.

Stone, R. B.. et al.. “Evaluation of Hazardous
Waste Emplacement in Mined Openings.” U.S.
Environmental Protection Agency. Muniaipal En-
vironmental Research Laboratory. Office of Re-
search and Development. Cincinnati. OH, De-
cember 1975.

Brethenck. L.. “Handbook of Reactive Chemical
Hazards.” 2nd ¢d.. CRC Press Inc.. Cleveland,
OH. 1979.

Chemical Hazards Response Information System,
“Hazardous Chemical Data.” Vols | and 2. CG-
446-2, US. Department of Transportation. Coast
Guard. Washington, DC, January 1974,

Concise Chemical and Techrical Dictionary. 3rd
ed.. H. Bennett, ed., Chemical Publishing Co..
Inc.. New York, NY. 1974,

Farm Chemicals Handbook, 1978, Meister Pub-
lishing Company. Wilioughby, OH. 1978.

Fire Protecion Guide on Hazardous Matenals,
(latest edition). National Fire Protection Associa-
tion. Tumey. MA. 1981, (updated annually).

(37) ~Guide for Safety in the Chemical Laboratory.”

Manufacturing Chemists Association. 2nd ed..
Van Nostrand Reinhold Co.. New York, NY.
1972.

Hawiey. G. G.*The Condensed Chemical Dic-
tionary. 8th ed.. Van Nostrand Reinhold Com-
pany. New York. Cincinnat. Toronto. London.
Melboumne. 1971.

The Merck Index, 9th ed.. Merck and Company,
Inc.. Rahway. NJ. 1976. :
Pesticide Index. 5th ed.. W. ) Wiswesser. ed.. The
Entomological Society of Amenca. Coliege Park.
MD. 1976.

Sax.[. N.. Dungerous Properties of Indusirial Ma-
terials, 3rd ed.. Van Nostrand Reinhold Com-
pany. New York. NY. 1968.

(42) Schieler. L. and Pauze. D.. Hazardous Marerials,

Deimar Publishers. Albany. NY. 1976.

(43) “Toxic and Hazardous Indusinal Chemicals

Safety Manual for Handling and Disposal. with
Toxicity and Hazard Data,” The International
Technical Information Institute. Toranomon-
Tachikawa Bldg. 6-5. | Chome, Nishi-Shimbashi.
Minato-Ku. Tokyo. Japan. 1975.

(44) ~“Hazardous Waste Management Law. Regula-

tions. and Guidelines for the Handling of Hazard-
ous Waste.” California Department of Health,
Sacramento, CA. February 1975.

Armistead. G.. Safery in Petroleum Refining and
Relaied Industries, John D. Simmons and Co..
Inc.. New York. NY, 1950.

=Cuse Histories of Accidents in the Chemical Th-
dustry.” Manufacturing Chemists Association,
Washington. DC: 1962, 1970. and 1976. Case
History Nos.: 262. 1566. and 2172. (Available at
Library of Congress.) )
“Chemical Data Guide for Bulk Shipment by
Water,” U.S. Department of Transportation,
Coast Guard. Washington. DC. 1976.

MC/B Chemical Reference Manual. Vol 1l
MC/B Manufacturing Chemists. Norwood. OH.
June 1976.

=California Liquid Waste Haulers Record.”™ Cali-
fornia Department of Health, Sacramento. CA.
1977.

“Vector and Waste Management Section Files.”
California Department of Health: Berkeley. Los
Angeles, and Sacramento. CA.

TRW Systems. Inc.. “Recommended Methods of
Reduction. Neutralization Recovery, or Disposal
of Hazardous Waste.”™ Vols 1-X V1. U.S. Environ-
mental Protection Agency. Washington. DC.
1973.

Hendrickson, J. E.. Cram, D. J.. and Hammond.
G. S.. Orgunic Chemistry, 3rd ed.. McGraw-Hill
Book Co.. New York. NY. 1970.

Fieser. L. J. and Fieser. M.. Advanced Orgunic
Chemustry, Reinhold  Publishing Corporauion.
New York. NY, 1961.

The Chemistry’ of the Amino Group, S. Patai. ed..
Interscience Publishers, New York. London. Syd-
ney. Toronto, 1968.

Cotton. F. A. and Wilkinson. G.. [Advanced Inor-
ganic Chemistry, 3rd ed.. Interscience Publishers.



e SR T

R FER TN

John Wiley & Sons. Inc. New

Sydney. Toronto. 1972, ’
and Aromatic Compounds. Interscience Pubiish-
ers. Inc.. New York. London. 1961. 7

(57) Kuhn, R. J. and Dorough. H. W.. Carbamaie
Insecticides: Chemisiry, Biochemistry. and Toxi.
cology, CRC Press, Inc.. Cleveland. OH. 1976.

. (58) Morrison, R. T. and Boyd. R. N.. Organic Chem-

: istrr. Ind ed  Aflvn and Bacon. Inc.. Boston.

: MA, 1969,

© (59) CRC Handbook of Chemistry and Physics. S4th
ed.. R. C. Weast, ed.. CRC Press. Inc.. Cleveland.
OH. 1973,

(60) Rutledge. T. F.. Acetvienes and Allenes. Reinhold
Book Corporation. New York. Amsterdam. Lon-
don, 1969.

(61) ~An Outline of Organic Chemistry.” C ollege Out-
linc Series, F. Degenng. ed. Barnes and Noble.
Inc.. New York. NY. 1946,

(62) Magenson. D.. and East. G. L.. /ntroduction 10
Polymer Chemistry, Pergamon Press. Lid.. Ox-
ford. London. New York. 1967.

(63) Sidgwick. N. V.. The Organic Chemisiry of Nitro-
gen. Clarendon Press, Oxford. 1966.

(64) Lawless. E. W.. Ferguson. T. L.. and Meiners. A.
F.. “Guidelines for the Disposal of Small Quanti-
ties of Unused Pesticides.™ U.S. Environmental
Protection Agency. Ofice of Research and Devel-

_-opment, National Environmental Research Cen-

: ter. Cincinnati. OH, June 1975.
(65) Hawkins, E. G. E.. Organic Peroxides. D. Van
Nostrand Company. Inc_. Toronto. New York.

Ya?k-_bz‘;)don.

(56) Zollinger. H.. A0 and Dia-o Chemisiry: Aliphatic

iy
B 748 Ul

: s N

ed..J. A. Kent. ed..-Van Nostrand Reinhold Com.
pany. New York. Cincinnati. Toronto. London,
M¢élbourne. 1974,

(68) “Handling and Uses of the Alkali Metals—Ad-
vances in Chemistry Series No. 19.” American
Chemical Society. Washington, DC. 1957.

(69) The Chemistry of the Thiol Group, Part [. S. Patai,
ed.. Interscience Publishers. New: York. London.
Sydney. Toronto. 1974. = =~

{70) "Epory Resins—Advances in Chemistry Series
No. 92.7 R. F. Gould. ed.. American Chemical
Society. Washington. DC, 1970.

(71) Bonner. W. A, and Castro. A. J.. Essentials of
Afodern Organic Chemistry. Reinhold Publishing
Corporation. New York. NY. 1965.

(72) Geissman. T. A.. Principles of Organic C. hemisiry,
W. H. Freeman and Company. San Francisco.
19717.

(13) Royals. E. E.. 4dvanced Organic C. hemistry, Pren-
tice-Hall. Inc.. Englewood Cliffs, NJ. 1959

(74) Sandler. S. R. and Karo. W.. Polvmer Svnthesis.
Vols I and 1. Academic Press. Inc.. New York,
NY. 1974,

(75) Reinhan. K. L.. Oxidution and Reduction of Or-
ganic Compounds, Prentice-Hall. Inc.. Englewood
Qliffs, NJ. 1973.

(76) Osmond. R. G. D.. “Personal Communication.™

! Department of the Environment. London. Eng-
land. April 1977.

(77) Szmanu. H. D.. Organic Chemistry. Prentice-Hall.
Inc.. Englewood Cliffs. NJ. 1957.

(78) Wiberg. E.. and Amberger. E.. “Hydrides of the

i t Elements of Main Groups I-11.” Elsevier Publish-

B London, 1961. B ing Co.. Amsterdam. London. New York. 197].

3= (66) Kirk-Othmer. Enciclopedia of Chemical Technol- (79) Eto. M.. Organophosphorous Pesticides, Organic
og¥. 2nd ed.. M. Grayson and D. Eckroth. eds.. and Biological Chemistry. CRC Press Inc.. Cleve-

2 John Wiley & Sons. Inc. New York. London. land. OH. 1974.

iz Sydney. Toronto. 1963-1972. . . (80) House, H. O.. Modern Symthetic Reactions, W. A.

85" (67) Ricgel’s Handbook of Industrial Chemisiry, 7th Benjamin Inc.. Menlo Park. CA. 1972,

‘ B The American Sociery for Tedting and Marerials 1akes no position respecting the validity: of any patent rights asserted in connection

with any item mentioned in this sandard, Users of this sandard are exprexsiy advised that determination of the validity of any such

paient rights. and the risk of infringement of such

rights. are entirely their own responsibiliry-

This standard is sithject 10 revision at any time by the responsible technical commirtee and must be reviewed every five years and
if nex revised. cither reapproved or withdrawn. Your com:nenis are invited cither
7 1o ASTM Headquarters. Your commenis will reveive careful consideration ar u meeting of the
~, fesponsible iechnical commitiee, which, oy ma g:gllmd._l,[ you feel that your comments have nes reveived d fair hearing veus should N

Jor revision of this standard or Jor additional

g;"f: “make your views known 1o the ASTM C ommiiice o Siandardx. 1916 Race Si.. "Philadciphia. P4 19103,
R o PR

T, " &
AT

SN g

i

wl
; B

4




C. Waste Characteristics

Appendix C.3
Analytical Methods

1121-02.DOC C.3-1



C. WASTE CHARACTERISTICS

Appendix C.4

TESTS AND TEST METHODS FOR HAZARDOUS WASTE

——

Inductively Coupled Argon Plasma Spectroscopy/Spectroscopy/6010/A

Abbreviation Test Name Test Method Method Number Reference
CC Flash Closed Cup 7 Pensky-Martin 1010 A
Flash Point | Closed Cup
Tester
Setaflash
Closed Cup
Tester 1000 A
DSC Differential| Thermal Internal IHDIVNAVSURFWAR
- Scanning Analysis procedure CEN/Procedure
- Calorimetry 3340.52
TCLP < Toxicity Extraction 1311 A
- Character- procedure
“istic '
- Leaching
- Procedure
FLAA fF]ame Atomic| Spectroscopy Internal
- Absorption - procedure 7000
ICAP ST
GC . Gas Halogenated 8010 A
-Chromato-:- ‘}-volatile
graphy organics
| Nonhalogenated | 8010 A
volatile
organics
Aromatic vola-
tile organics 8010 A
Acrolein,
acrylonitrile,
acetonitrile 8030 A
Phenols 8040 A
Phohalate esterg 8060 A
0;§5hdchlorine
) pesticides &
PCB's 8080 A
Nitroaromatics
& Cuwrlir Vatnned RNAN A
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C. WASTE CHARACTERISTICS

Appendix C.3

TESTS AND TEST METHODS FOR HAZARDOUS WASTE

Inductively Coupled Argon Plasma:Spectroscopy/Spectroscopy/6016/A

Abbreviation Test Name Test Method Method Number Reference
Polynuclear
aromatic
hydrocarbon 8100 A
Chlorinated
hydrocarbons 8120 A
ICAP Ihducfive1y Spectroscopy 6010 A

|Coupled Argon

-{Plasma

“{Spectroscopy

B B T I

' o Vi

S Evaluating Solid Waste, SW-846, USEPA 1I, November 1990.

A. Methods listed under Method Number refer to Méthods in "Test Methods for
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ANALYTICAL METEODS

L. The tezts lor igaitability, COrrosivity, reactivier, ang TCLP
tovicity as defined and cescribed in 40 crR 261,21 tnsmus-
261.24, ST

2. Qualitative test for water Teactivity and solubilisty A=
liquid wastes: i
a. Scooe and aoolication

This method is designed as a qualitative <es: €o- “ne
reacktivity and solubility of an unknown liguid waste
in water. It is designed to be a screening »rocedure

to determine, on a qualitative basis, the reactivisy
of an unknown waste with water,

b. Summarv of method

A small volume of liquid waste is added to water anZg
the mixture observed for water miscibilitv, temrera-

ture exotherm, precipitation, and gas formation.

c. Samole handling and Dreservation

The cample collected for thisg test should be %tested as
soon as possible after being collected. The samole
should be kept in a closed container to prevent resac-

tion with atmospheric moisture.

d. Interferences

Certain water-reactive materials may require an induc-
tion time, catalyst, or heat before reactions occur.

e. Abgaratus

- deavy-walled glass test tubes, calibrated at 19
and 20 ml.

- Liquid ‘thermometer or digital thermometers and
thermocouple.

- Disposable pipettes, 10-ml volume.

S584A
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2istilled wa*ter or low turdidity tas waca

-

3. 2rocadore
- Pizekte 10 ml of water into a test tuha, ~an tog-
tube should he clamped %o a sumoors and “ilted a-
a 430 angle. 0T )
- The temperature of the water and %tes: gelu-ia-
sheuld be approximately the sare. 1° net, allow
dcth to equilibrate to ambient temoerasuse,

- Slowly add 10 ml of the test sample ¢ e
tube. The liquid should drain down =he inmgige
the test tube and the addition sted
immediate reaction occurs.

- Mix the sample with a glass stirring roé an¢
measure the temperature of the mixturs.

- Turn the test tube to a vertical position.

- Observe the mixture for liquid/liguid phase Seza-
ration, gas or solids formation, color, ané =<e-m-

perature changes.

k. Annort

The report should contain, at a minimum, the following
information. Additional comments or other unusual ob-
cervations should be included.

- Temperature change __ ©cC.

- Gas formation ___ (yes or no).

- Solubility with water __  (complete, npar:ial,
insoluble).

- Precipitation ___ (yes or no).

- Wacte density _ ( >water, <water).

- Other observations : .

) S584A

C.3-3 . ,;g:l::




2

5584A

ot

S7o9n angd aonlication

STiZ merhod  is rfep the detorminacisn .- akas

:;::;? ~aste. The purpose of S22 masasd s 25 Zoraa-

-1SUic camoles that MAY contain nign ConcAntrasiaas X

\E;G::COﬂ:bLG orcanic compounds, such Az Lo TQ-?::;;:

*7:35-  alcohols, Ketones, ang Crganiz acids. a- ar -

tRThative to the xar] Fischer amai—s:ig wOuUld za aa

Clfck_ =he head space of tne drum’ witn & 5eceaais

7T53%.c vapor detector for Significant cuamsitias e

9TZanic vapors. ) i

Z2mmare of mathod

A zmall aliguot of waste ligquid s titrated wisn Larl

fl:chc: reagent. The concentration of water is calso-

~2t2d and reported as Percent water.

Samnlna handling and preservation

The <comples should be stored in closed contaimarg

PL10r to testing.

interfarences

Thnre are several known compounds and claszzes of cem-

counds that will interfere with tre test o Teacting

with one or more of the components in the Zarl Figcha-

-fagent. High concentrations of certain reducing ané

ovxidizing agents will bias the test resul:s.

A2vara*tus

Lozarte-us

- Rarl Fischer test apdaratus are availadle ‘ra=
several manufacturers. Mos- laboratory suppiv
houses stock automated, ‘semiautomated, a-g manuval
instruments. The instrument selec=ed should Anave
an electrometric end point detector, since pighly
colored samples would interfere with a colo--
imetric end noint detection.

- Syringes -- 50 ml.

C3 -4
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£. Jnacanes
NS A tC)
- arl Fischer Teagent (methanol selctig- M
nL H50) .
- Mothanol -- water-free.
c. Procedera
RIS .
Thn 2rocedure used will be determinegd d¥ the azrparaces
Tnlncked.  The manufacturer's inskructians 3hould 2a
2~2d wanrna apolicable. Generally, the 3amole size zes
caould 2e 50 ml. '
h. Chrlibration
Thn Xarl Tischer feagent 13 standardizeg 27 titrasincz
50 =L of water with the reagen:. The gtandardizaticn
factor is calculated using the following eguation:
- ~ B
Standard factor R = 3 X 100
where: B = ml of water (normally 50 ml).
A = Volume of Karl Fischer reagent, =I.
1. Calculations
Colculate the pPercentage of water in the samdle using
the following equation: ‘-
T water = A+K-
where: A = ml of Rarl Fischer reagent.
B = ml of sample.
K = Standard factor.
I Renort
Report as apparent percent water.
) 553 4A
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} 5384\

ThiT teck method s applicable to was=as Shat a-e
STinarcily agueous. o
Summarcy of metrhog

- The DH of 3 sample that is kmown 0 22 orimazice
aGueous is measured with an electronic == Teter,

- The pH of a sample is determined 07 using 2% sac-
strios. i

-ntinrfcrances

- The o3 of a solu-ion N0rmailly refers =p5 <4na nw-
drogen ion activity in aqueous camples. Zigh con-
certrations of organie matler may wielsd ragul:eg
that will léad to eérroneous interpretation o0f che
true sample acidity.

- Incdicator papers are available tha- Ay e Iserd
2S sSpot tests. Highly colored mateer I~ =ma
sample can interfere with this test. The ores-
cnce of strong oxidizing or reducing agen<s -

als0 cause interferences.

Sar2le handling and 2reservation

The pH is normally determined directly on agueous
camples in the field.

A2naratus

- An electronic pE meter with temperature compensa-
' tion adjustment and appropriate elec-rodes.

- Indicator strips are available from several com-

. . L) &

mercial sources which cover the Pa  range of
interest.

C3-6
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- Zlactroniz oy m@asurements -- Tha SNl g osatel
dTated using the mManufactvrer'g ins:::::ic:s‘-::o
nlactrocde is immersed :in the samola a-g t:e -55
reading read directly from a meter o- Giziear
display. )

- Infica“or FaPers ~- The indicator s4-:- 13 flzmac-
immersed in the sanmpled or a crao 0% ==a Sa=sla
is placed on the test strip, The cola- Sevalones
1s compared to 2 standard zolor Clart suoolias

with the test Package.

nnare

Reoort as pH and specify the method used.

Qualitative test for cyanide in liquid wastes:

a.

b.

d.

$cooe and apolication

This test method is a qualitative test for the Zoker-
mination of cyanide in liquid waste.

Summary of method

Samzles are neutralized and treated wi=n Chlo:a;i-e-?
0 convert cyanide to cyanogen chloride. A 2vridinme-
darbituric  acid reagent reacts with <he cvanzgen
chloride to produce a Pink to red color.

interferences

Cxidizing agents destroy mos: of the cvanide during

storage. Iron-based cyanide complexes Yﬁ%l 0t e
detected by this test. Thiocyanate will Give a
pocitive interference.

Samole handling and Dreservation

The sample pH should be adjusted to greater *=ha= 12
with NaOH to oreven: loss of dACN cas.

Anaarates

- ?orcelain Spot plate with 6 to 12 cavi<ies.
- Dropping pipettes.

- Glass stirring rods.

C.>7
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- Crleoramine-T soluticn -- 3 ssolva B T
~#ator-soluble pvridine-parbituric in MR N ;:é-
tilled  water. Prepare dee<l' and  szore ia s
reirigerator.

- 2vridine-barbituric acid reacenc - F.2z2 153 oz
white, water-soluble pyridine-sarnic.-: - 2owdar
in 100 ml distilled wa-er-. 2repare weexl- 2
store in a refrigerator. i

- Hydrochloric acid, &CL, 1 + 9 == Ags -~ =l 2f
concentrated HClL to S50 nml &istilled wate- and
Tix. Add an additional 40 ml water <o Taxe 2

total of 100 ml.

- Secium carbonate, Na,C23, anhydrous.

- Phenolphthalein indicator solu=ion.

Procedure . i

- Dilute 1 ml of the solution %o 10 nl wi=r disg-

iled water. Add approximately 100 =g NaC2;
to the solution and swirl to dissolve.

- Add one drop of phenolphthalein indicator, =hen
add HC1 1 + 9 dropwise with contant swicliae
until the solution becomes colorless.

- Pilace three drops of the sample and “saree Zzoos
of distilled water in separate cavi-iss of a
white spot plate.

- To each cavity, add one drop of Chlo:a:i:e-?
colution and mix with a clean stirrinc -aé.

- Add one drop of pyridine-barbituric acié =zol:-
tion to each cavity and again mix.

- After 1 minute, the sample spot will Lur= 2inz =2
red 1f 0.5 mg/L or more of CN ic presensz. The

lank spot should be faint vellow.

Calcalations

No calculations are reguired.

C3-8
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cest for sulfide in ligui

Zcoon angd a®olication

-

12 methed is for the qualis
vlfide in liqu:id wastes,

S

Summarv of method

I negative CV.

- Jotassium antimony “artrate is adéed =2 an aciso
ified waste sample. Yellow SbyS3 i3z fprmpg L
sulfide is present.

- Lead acetate Paper i3 suspended acove an acicé-
ified sample of waste. The Paper becomes 2Lackenmad
by the formation of PbS if sulfide is oresen=-.

Samole handling and preservation

The sample should be kept in a closed container oris:

to testing. ‘

Irterferences

Lead czulfide and other metallic sulfides =mav no= cig-

solve sufficiently in the acid solution %0 ralease

d5S.

Apzaratus

ooxdidtus

- Glassware, such as tes+ tubes or small class

beakers, should be used as

- PH meter or pH test strips.

a reaction vessel.

C.39
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sicnm antimony “artrate -- =, 2
d solution of Dotassium =z
of the sal® with 100 =1 o0f ¢

- ——— T -

c@loric acid -- Concentrated.

acetate paper test strips,

(r

ony hesk,

Add 20 ml.of distilled water =4
(or beaker), then add 1 ml of
Ple and mix.

Adjust. the pH of the mixture =5 7 2sing
NaCH, then add 0.5 ml of concentrated =CI.

Add potassium antimony tarkrate érozwise (53
Lo 10 drops). A vyellow drecioicate
Sb2S3 indicates the presence of salfide.

acetate test.

Add 20 ml of distilled water :o a =og- tuhe
(or- beaker), then add 1 nml 0f the test sa=-
Ple and mix. ‘

Adjust the pH of &+he mixture to 7 using
NaOH, then add 0.5 ml of concent-ated =CL.

Suspend a lead acetate tes*: sStriz above :he
liquid and cover the reaction vessel. A
slotted stopper may be used if the react=ion
vessel is a test tube or a watcha glass if
beaker is used; allow 30 minutes for =«
color to develop.

The test strip will turn brown or »lacz as
the lead reacts with HE3S to form 2bS.

C.5-10
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1. Sonors
o m9F -
020t tositive or negative sulfidoe.
+. Tect for erzanic halogen in ligquid waztes.

a. 2222 and anolicakign
Thi:_:ct?gd ;s for the determination 0% crzaniz =ala-
=71 12 liquid waste samples after reduceisan A -ng
nalide on by sodium b;phenyl Teagent. The nalidae lon
12 determined by potentiometrie titration.

h. Cummare of me+thod
A sample of waste is added :0 a knmown volume of
toluen2. The toluene solution is extractes wisza 3x
niiric acid to remove ionic halides. An aliguss A< Lhe
colution is transferred to a4 separatory funmel ans
roacted with sodium biphenyl reagent <o reduce =he
orgaric halogen to the halide ion. The Ralide :isn is
titrated with standard silver nitrate.

c. Samole handling and oreservation
The samples should be stored in a closed conzainer
prior to testing.

d. _ntarfarences
- Organic halogens subject to hydrolysis nay react
' with the 3N nitric extraction.

- Halogenated organic compounds that arce insoludle

in toluene cannot be quantitatively cdetermined.

C.3-11
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- 225 Al Serarateory finnelz, Eipnrttes, a-z T
5lassware normally wused ina an analviizal '555:
Sratorv,

- Tlacktronic voltmeter, =a TRA3UN2 The mamaaoi.
iilference Detweoen =re 2lectrodas. A o= ;c::—-;*—
02 converted to shis use OV sudstitisian ae ..l
appropriate electrodes.

<. Snragenks

LIErnTs

- Sodium dipnenyl feagent -- Sodiu= 2l2renvl -a.
agent may be purchased from a4 specialiy chemisar

cupplier.
- Toluene -- Reagent grade, halogen frea.
- Silver nitrate, 0.0lN -- Dissolve 1.7 ¢ 3
in 1,000 ml of distilled water. Stancardize «nis
sclution against a standard NaCl solutipa.

- Stock sodium chloride solution, 0.IN --
5.845 g NaCl in 1,000 ml of distilled wa-e

- Standard sodiunm chloride solution, C.o1N  --
Dilute 10 ml of the C.1N NaCl stancarg 22 122 =L
in a 100-ml volumetric flask.

S. Procedure

- Sodium bipaenyl reaction.
. Add S0 ml of toluene to a 125-a1 separatory
funnel.
. Add a small volume of the wazte sampie =0
the toluene. A 5 m1 aliguct of samzle zsval-

ly will be sufficient. If the canple is sus-
pected of containing a high concentration of

organic halogen, 1 ml of sample should »e
used.

C.3-12




. Add 20 =2 0f 3N a#NC, “0 tha

< Iamolas aac
shnake. Allow the waser —-aver sa sé-é—z:a—
then drain Cff  ang discard  =as ~Z~-;;fl
ligquid. Repeat = =ia- BTN
ard discard +he agueous licuis,

. Transfer an aliguot of the tsliase o -a
another 125 nm1 3@RAratory  fiomaac i{ %:—;?
aliquot should pne transferred :if ., SSI207
ls expected +qo contain lesg =na- trrzan-
balogen. Smalle- volunes snoula 22 salaceas
for samples containing greate- than L :e;:
cent halecgen. Add Sufficienst Teagent zr-ade
toluene to tire Se2aratory fumnmell wg allsw
mixing of the biphenvl reacent.

. Add sodiunm diphenyl fFeagert in 10-m1 facca.

ments and nmix until a dark blue/5zeen cola-
remains in the solution.

. Add 20 ml of distilled water to the senar-a-
tory funnel. An eXothermic reactiog~  =-a-
occur at this point as the excess sodica
biphenyl reacts with water. Mix the conmtan-g
of the separatory funnel withauc cazzing,
until the green color disappears.

. Drain the aqueous layer into a Glass zeaxe-,

. Add 20 ml of 3N nitric acié to t=e seoara-
tory funnel and shake for approximately 32
seconds. Combine the agueous laver wikth =na
sample drawn in the third step in jte= "o "

Repeat the nitric acid extraction.

. Titrate the three combined ex%racts using
0.0lN silver nitrate.

- Titration
. The wvarious instruments tha* can be uzed i~
tOls cdezerminaz.on differ in ozercating Ze-
tails. The manufactu:er{s i:s:::::;?hs
should be used if an automatic receording
titrator is available. A PH Meter nayv oo

used to follow a manual titraticn.




. Add 2 m1 of congcentrated ANC3 t2 sma oLl
solution. 2lace a magnekic stlfriss eas Ll
electrodes in =ne solition ang éha—:- iia

stirrer.

Set the instrumen: top the cesired rzmmn -
TV or oR uri:ts. T

. Add stardard AGNO3  titrant, ramarfias ine
instrument scale reading after onsacn 222 -
tion. Smaller increments 0f titzans ghpuls
be added when larce changes :in c~ala T2z2-
lngs are noted.

. Plot the differential titration curve 2 cag
exact end point canno: he determined no- 5:;
spection of the data. Plot &the chance in
instrument reading agains:t the voli=e o
AgNOy added. The end point o0f =na titrza-
tion is the point of greatest chance in

—_— instrument reading Per unit volume of
. AgNO3 added.
- . Standardization of Titrant
. Pipette 25 ml of 0.0l¥ NaCl into a beaka

Add distilled water to bring %he wvolume ;5
approximately 75 ml.

. Titrate the sample with 0.0LN AGNQO3 usinz
the same procedures outlined :in ife= Tz,
under "Titration," of this method.

. Calculate the normality of ‘he AGNO3  =i-

trant as follows:

_ 0.25

N(AGNO,) = TTRGNO;T

C.3-14




Calcelaxionsg
Calculate *the organic nalogen contan= 35 {olleows:

Yo No % oeg. wgE x 0.1 v +VS

- JS VA

v = Volume of 0.01N ACNQO3 *tikran-
N~ = Normality of NO3 titrant%
W3it. T 35.45 for Cl.

v = Voluime of tol"e"e (item 7g, under "Scdiim =:-
dhenyl reaction.

v = Volume of waste sample (item 7g, vnde: "Soci:=
Siphenyl reaction.

VA = Volume of toluene aliquot reduced (iten 7g,
under "Sodium biphenvyl reaction."

fedort as weight/volume percent halide as chioride.

Semi-guantitative determination of polycalorinates 5i-
ohenvls (PC3's) in ligquid wastes:

d.

Scoze and apolication

This method is for the semi-guantitative ce:e::}:a:;o:
nt polvchlorlnated biphenyls (PCB's) in 1lig:id waste
camples by gas chromatography.

Tho purpose of this method is to serve a: a gensra

g;:dc for the development of anal veizal :cih:;qE?s
that can be used in a mobile 1abora*ar- ¥ Zor <he
determination of PC3 blends. The me*hodol ogY sheuld Dde
tncted prior to field use and modi f*f; ip: :acg'c?o
acc0ﬂmodate the equipmernt available and *h g%a_;;--
cation of the analytical personnel resoonsisie fcr
thn an leLQ.
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“ozamola of l%q:id waste i3 Tuantitasiea Cilices .
~oiann. The dilvied sample is driagd ang Tiliazad
JhTSLnT Lt through  a cispocatle pizmt-n Somtaiaiaz
cPe-om sulfate. The concentrations of 2C3'5 are de-a-.
mined by gas chromatographic analysis.,
<, lnterfiorances
Chntamination. of glassware ané fLagents iz =ma —ai-
mouzce of inkerference. Method blanks sh0uls =n g R
occer to identify the source and magnituce o< ~nzer-
fnzences detected.
Z. A22aratus and materials
- Gas chromgtograp@ -- A.gas chromatograza szlitasle
ﬁor op-coiumn injection and rela-ed nariwarca
including an electron capture or halocen snecific
detgctor, column supplies, recorder, gases, and
svringes.
- Column and packing --

. Supelcoport 100/120 mesh coates wikh 1.3
percent SP-2250 (L.95 percent S2-Z4C1)
packed in a 180 cm x 4 mm I.D. class zolumn
with 5 percent methare/95 percenr: argon ca--
rier gas. Column temperature is aoorox-
imately 200°C.

. Sample preparation of column -- Insers 2
small plug of glass wool or cotton into 2
disposable Pasteur Pipette, add azorox-
imately S cm of granulated annydcous sodiun
sulfate, then add a second Plug 0f class
wool or cotton to retain the Paskingc. This
column 1Is wused to remove noictuze and
suspended matter.

. Supelcoport 100/120 mesh coated with 3 Ser-
cent OV-1 in a 180 cm x 4 mm ID class co-um~
with 5 percent methane/95 Perzcent ar-gen car-
rier gas at 60 mi/minute flow ra=n. Colu==
temperature is approximately 2000°cC.

~~
/ 35347
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Snacansg
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- Sedium sulfate -- ACS, granular-, anhviérous, au-il
fied by heating a: 4ggoc for 4 mpucs 2
crallow trav.

- ‘icrane -- Pegkicide residue analvsis c-afe,

- Standard solutions -- 2repare standa-o I2litinns
corntaining 0.5 mg/L of each 0f the “aliayi-= el
sTomers:. PCB-1016, -1221, -123%, -1262, -lzgz,
-1254, and -1260.

Sracaderna

- Pipette 1 ml of the waste cample :inso a 20C%-=2
volumetric flask and dilute to the =a-% wiztn
hexane.

- Filter a portion of the sample thzough the dis-
Docable pipette containing sodium sulfa-e. 2is-
card the first 3 to 4 ml of sample and collac-
t22 sample in a vial that can De sealed wita a
ceotum closure.

- Inject 5 ul of sample using the solwven- flzsh
technique. Record the volume injectesd.
If the peak heights are off-scale, dilcus=e ==a
sanple and repeat the analysis.

Colecula*tion

Comoare the chromatogram generated to chrzomatocrams of
.5 mg/L PCB standards. Selec: the chromatogram wits
the cleczcest retention time maten and comraze oeax
hnrights. Since the waste sample was diluteé 1::107 :i-n
the first item of step 8.f£f, the 2@axK heizhis o0f 0.3
mz/L standard will be equivalent to a 50 ng/L concen-
tration in a diluted waste sample.

method is designed as a semi-quantitative =e==od
~e

for the determination of PCB's. Report as >50 =ng/L, co-
none cetected.




- Tnis method isg 2 GQualita+«iea 123% fazizmas .
Zntermine the compatinility of liguids cf.ﬂ;:l~;:
composition at ambient and rlovased te::c:::SQ;s‘
T2 test method s designed for uge a4 ciLcl
l:bo:atory using relatively lnevnensgiva :eé:—:;
devices. i o

- ThIz me+hod is 2oplicable +q 50%h crzaniz a--
dCUeous wasktes. The standard tesge semrersatice -
739C must be modified <or liguids wisn =2p:i-:2.
Doints of 750C. i -

- ALl wastes testeq BY this method snoulc =ave hee-
tested for water reactivity prier *o sesting oy
this method.

h. Szamary of method

. - Sampoles of liguid waste are tectes {a daiches 2f
~3 at ambient temperature. If waste incemzas-
15ility is detected a* amblent temperature, <-s
roactive waste is marked @S reactive and :inca--
datible with the bateh.

- Samples that are not reactive are individually
preheated to 73°C., fThe heated samolec are =2an

biended in an adiabatic test device.

c. Zamole handling and oreservation

The samples should be stored in closed contaimars
Jrior to testing.

a. Intorferences

Cortain reactions may require a catalws: eor Righer
tomperature before exothermic reactions occu-. The
“act conditions ottlined 1in this metros T2 nes
adeguately evaluate interactions that could ocecu: when
larger quantities of waste are mixed.

i S534A
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block (Figura C.3-1) SnZiziins A
Metal nlock W1Lh Cyvlinge:ion- Alan
ATIT @NCUGR tn mata Tegs L
10 =l orf Sample s .gag 22 2-an
. The block ig made fro-
Good heat conduction. A
aeaters are Placed :in &
ed into ‘the block. Incsulation
ottom and sidesg °f the blecxk Lo =
fornm temperature throughou- tae
‘ermocounle and controller are used =g reg:laca
ne heat supply to the block. i
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- The adiabatic test device (Figure C.3-2
of a glass reaction vessel surrouncded
“lon and a heating jacke=. a Stirrer
°2. the top cover. A thermocouple, or
S3s3, is immerzed in the liguid s
Tcaction vessel. The output of tn
thermocouple is connected %o a reco
thermocounle is attached to the inner -
hnater surface and is used to Maintain the reac-
Sor at a constant temperature of 739¢.

c. Iragantsg
=220 CS

No special teagents are required for thais tes-,

& ]

T, Tracedare
- e

- Pipette 1 ml of the first sample inmto 3 TRaztion
vessel. Place 3 thermometer of thermocouzie :in
the liquid.

- Acd the remaining waste in l-ml aligue:s, s=i--
zing after ecach addition. Record the :e:;e::T::e
and other observations (such as cas fo:rc:i?:,
immiscibility, etc.). If a reaction occurs a--ef
the addition of a waste sample, reoeas the t2cs

. - -~
for binary combinations of the last sample tected
and each of the previous samples tested.

N
) 53840
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Slace 22DIoUITaktelv 0,5 - 2% samzle - - L.
tioe. ?lace' <2 tesght ks ia the neztas s,
YRLC RAS been orensateq S0 U3CC. Chnzarea I2.
cample for aPProximately 30 secondz. T - aans
S1on or boiling securs, TOTOVe the fecs s.aa cono
22 heater block. Repeat +*xa:is Drocedira 5:--57;
fanmples that are to pa blended ia enp aciaman D
tnst device. ST T

'
[»]
)

< *=he temnerature of the

Tocouple or glass chermometer -

at 759C. Obserwve all samdles fo- -ao
2s Gas formation or exdthe::ic reaczin
sample that g reactive under <kese con

ons siould not be blended with okher waster

1

p)
D

LA ]
D

e o ()
N
5

T3
R

?roheat the acdlabatic tes: device =2  T30¢

Transfer S ml of the first sample 4o ==a dovize.
Add 5 ml of the second sample to the Zevice gng
Tix. Obser¥e the temperature recording <Zevice fa-
5° minutes. If no exothermic reac+:ian eccurs,
continue to add the remaining samples a= 5-mingta
intervals.

If any reaction occurs, a binary composite of ==n
last  sample tested and each of *tae previcus
csamples tested are mixed in the reactisn vescse:
%0 determine which materials in %he D»plend are
reactive. Both samples are marked reactive.

IZ no reactions occur, 5 *o 10 21 ¢f txe f:i-a:
mivxture is taken and Placed in the reater =lnck.
This composite sample will serve as the Sfirc~
sample for the next series of samples Seing
tested for compatibility. Reserve tne rezaininc

final mixture for binary testing.

Renort

The report should contain, at a mininum, &the following

. s, . P 3 s &
information. Additional comments should br nade :i°
tnusual or unexpected reactions occur.

Identification number of cach waste adéded.

Temperature after each addition.
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2rmation of PrRTInitates after eaeh aciie:. .

- 52z formation Aafter amach adéition

- Cther comments, S4Ch as color ang Tl3C0sizy, s
e f£inal mixtyre. o

2. %g“--:::::i:a:§?c determination 0f peroxides and okther ayc.
ClZin7T 2gents in Liquid wastes:
a. Scann ang adnlication

Thiz method g for the semi-quanti:a:ic: 25 2csiea

ex¥gen in liquid waste., Active oxygen is Cefinasd .

the owidizing Rotential present jin d wWaste that wil:

O0xlalze iodide to iodine under acidic conditions.

5. Summarv of method

- AT organic waste is dissolved jin 2 Tiviize of
mc:hy;ene chlor?de and acetisc acid. A Saturased
cclution of sodium lodide is added and the -ivi-s
*< allowed to react in the dark at roonm cemdera-
cure for 1S5 minutes. The liberated iodine iz =ne-
titrated with Standard sodium thiosulfate soluz-
g
tion.

- AN aqueous waste is diluted with distilled wate-
and treated with concentrated sulfuric acis -
reduce the pH to <2. A saturated solutizsn of
sodium iodide ig added, and the nixtu-e is
allowed to react in the dark at room temperati-e
for 15 minutes. The liberated iodine ic tisratesd
with standard sodium thiosulfate solu+ic-.

c. Intorferences

- Conjugated diolefins interfere by absoraine
iodine.

- Highly=colored samples may . interfere wita =4o
colorimetric end point detection.

33240
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Z. SoTarakus

-—\

:ﬁ?oiiso:y ﬁ?laSSwa:e: inc;udi:g durettegs, FiZ2tzeg,

---tnmover flasks, volumetrie flasks, anz Secva-s,

n, Jnagcanes

ez 7S

- Acetic acig, Glacial.

- Yothvlere chloride.

- Sedium iodide -- PTePare a saturacas Solitiza A
Sodium Iodide (NaI) in deaerated waktor, T

- Sodium thiosulfate, SSanfardé solutin~ - --
- - - - $ 3y -~ - T —.‘l-.
iggpi_?c_;d standardize 3 Q.lN solution 2f €odizm
- lo-u¢-a-e. (Na2$203) in accozianca wisha
the appropriate Sections of ASTM Method z-2012.

- Starch indicator solution -- Tiepaeq S5 of
soluble starch with a2 few ml of colg water, and
clowly pour into 100 ml of boiling water while
ctirring.

- water, deacrated -- Deacrate distilleg water ov
boiling for 5 to 10 minutes prior to usa. '

- Sulfuric acid -- Concentrateg E7S04.

£. crocedure

o==td-tR

- Organic waste
. Add 20 ml of acetic acid to a 250-m1 flask.

. Pipette 1 ml of sample into the acetic acis.
. Add 10 ml of methylene chloride and =~:iw.
. Add S ml of freshly prepared sa-u-ated Na-

solution. Stopper the flask and swisl. ALl
the sample to stand in the dark for
minutes.




] Ad2 30 xl of deaerated wakas ang Risesen ool
0.1lN . N¥a25303  soiutien LRIl zaka ‘en;:-
€ion is a pale straw colar, acd Iokn o2 <2771
starch' solu-ion and contiava “he sieesoill
€0 the sharp disappearance o= tte  slie
color. Record the numbar o< millilisers -a-
Quired for the titration. )

- ACIeous waste

. Add 50 ml of deareated wate- o 2 Z237--:
flask.

. Pisette 1.ml of sample into “he wata-,

. Add concentrated q2804 to adjust  the oz
of the solution to <3,

. Pipette 10 ml Of. freshly prepares saturatec
NaI solution. Stopper the flask a-g swizl.
Allow the sample to stand in the cark feor 15 .
minutes. ‘

. Titrate with a 0.1N Na3$;707  sclosin-
until the solution is 2 pale .straw calo-
Add 1 to 2 ml of starch indicator ang ~an-
Einue titration to the sharp disappearance
of the blue color. Record the numder a:
milliliters required for the titration.

- General

. Prepare a reagent blank in the zame =-a--e-
as the samples. Titrate ang recordé &ine
milliliters of ‘titrant reguized for the
blank.

. The volume of cample used can 22 adjusted as

1£ =iZl-

required. lLarger samples can be u3ed
ligrams per liter (parts per =millin: -
racy 1is required. Smaller vuvolumes ca ol
used iIf the waste contains nigh (oe-cen
level) concentrations of reactive oxvgen.
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EiTTfo:e the concentration AmG/L) of acgkiva 24VCaen a3
AR 6 S S
ACtive ovugen (mg/L) = (A - B) x 3 £ 5,03C
“acre:r A = ml sodium thiosulfate soluticn recuizes
for titration of the samalea.
3 = nmnl sodium -blosu’fa € selution roecuisas

for the blank.

N = Normallty‘of thekfhiOSulfate solitionm,

<
I

nt filter .est descrlbedﬂ- DY
23370) 2t cpecified in Method ,909: :
SW=246 iz used to determine the pr:esenec':j%‘g
-sludgez, cemisolids, ,slurrzeir;
?“waste:“dcs ined for landf-ll d'“\
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Appendix C- 4634 =

Differential Scanning Calorimetry (DSC) of Sieved Burn Pan Ash Samples

PROPOSED DIVISION ?30 STANDARD METHOD

Procedure NO: 3140.52
5 Aug 91
Author: JOHN M. CORBETT, 3340H

Technique: Differential Scanning Calorimetry (DSC)
of Sieved Burn Pan Ash Samples

1. Initially, a brief visual examination of the ash and dirt
samples 1s made to ensure there 1s not an obv1ous

] ‘atlon of the sample wi§?§%

paséing through cach of the °1eve.ar9 thon collected and

welghed._ Rote that the samples are, .not d

d before shaking
e = .;35‘ _1;

and contain varying amounts of water and kerosene. This
.often has¥a" ‘significant effect on how dnéﬁ material passes
through each of the sieves.

2. At least two samples of the material passing thru the US
#35 sieve are examined by Differengial Séénniﬂ; Calorimetry
(DSC). Likewige; at least two sampieg from the material
r?gained on the US #35 sieve *are examined,by DSC. It may be
neééssary to increase the number of sampiés taken from either
or bﬂtﬁfbf these two sieved fractions if a significant
inhoﬁogquity is observed in these fractions. The material

retained on the US #14 sieve often contains a significant

2




indicates and exothermic reaction, additionhal“t .ﬁiﬁg LR

fraction of rocky and other obvidasly’non-ernergetic material.
Samples from this fraction are subjected to a DSC test only
Lf a visual examination {inds waterial which is suspected of

belng ‘an energetic.

3. The DSC test itself is performed by plac1ng the sample in

an aluminum sample pan, covering it with an aluminum sample

cover, and then hermetically §eélinq the péﬁl Typically, 1

The nitrogen purge is used to vent “Any GOF

P4

YAl T
the sample pan.

may he releasz=2d if an encrgetic event were to sceur ripturin
S p

4. If any exothermic reactions are noted in a DSC test,
additional DSC testing is conducted on the fraction in which

the sample was taken. This is done in a much more selected

fashion. The fraction is examined under a 10x microscope

and suspect particles are removed. Rach partlcle is then

divided into two parts. Half of the sample is sub)ected to a

DSC test and the other half is set aside. - If théﬂDSCmﬁegtiy

-conducted on the second half of the sample in_an gt;smpt to

identify the energetic material. Methods commonly utilized




L
include liquid chromatography (LC), PRourier transform
infrared spectroscopy (FTIR), or X-ray diffractometry (XRD).
Toct reenlt= are then farwarded to the enrrent coordinating

engineer to determine if additional testing is required or if

the sample is to be returned for retreatment.

5. All burn pan ash samples which are not to be re-treated,

should be submitted to the TCAP analyst in 3340 for

€.3-29
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D. Process Information

Section D Process Information

The IHDIVNAVSURFWARCEN maintains two long-term container storage areas for non-explosive
hazardous wastes; these storage areas are located in Buildings 455 and 1440. The materials stored in
Building 455 are non-explosive hazardous wastes that do not contain Poly-Chlorinated Biphenyls
(PCBs). Building 1440 is reserved for the storage of PCBs and PCB-contaminated equipment (e.g., light

ballasts, capacitors).

In addition to the two non-explosive container storage buildings, two additional buildings are being
proposed to manage explosive hazardous wastes. These storage sites are located in Buildings 212 and
328. The explosive hazardous waste stored at these sites are wastes that will be scheduled for thermal
treatment at the Strauss Avenue Thermal Treatment Point. The establishment of Buildings 212 and 328
ensures proper management of explosive hazardous wastes when the wastes must be stored over 90 days.
Building 212 will be used to store Class 1 Division 3 explosive hazardous wastes and Building 328 will

be used to store Class 1 Division 1 explosive hazardous wastes.

Topographic maps (Figures D-1 to D-6) on the scale of 1 inch = 100 feet show the locations of Buildings
455, 1440, 212, and 328 in relation to land surface details. Building 455 is located in panel K-vertical
scale, 36-horizontal scale of map areas 8 and 12 (Figures D-1 and D-2, respectively). Building 1440 is
located in panel J-vertical scale, 8-horizontal scale of map area 11 (Figure D-3). Building 212 is located
in panel I-vertical scale, 29-horizontal scale of map area 9 (Figure D-4) and Building 328 is located in
panel M-vertical scale, 26-horizontal scale of map area 13 (Figure D-5). Map area 15 (Figure D-6) has
been included to meet the requirements of COMAR 26.13.07.02D(35) for a topographic map showing a
distance of 1,000 feet around the facility.

1121-02.DOC D-1



D. Process Information

As Figure D-7 illustrates, Building 455 is divided into eight individual bays. The bays are separated by
impermeable walls and each bay serves as a storage area for different types of hazardous waste
(Figure D-8). Table D-1 contains a description of the contents of each bay, along with capacities and

other significant features.

Details of the minor changes to the storage areas of Building 455 are shown in Table D-2. A wet pipe
sprinkler system will be installed in Bay 1. Figure D-9 is a photograph that depicts the exterior of
Building 455. Fire protection for Building 455 is enhanced by a fire hydrant (No. 231-8) located 150 feet

east of the southeast corner. Its flow rate is 987 gpm.

Building 1440 is constructed of steel-frame paneling with a concrete floor. The overall dimensions are 31
feet by 36 feet or 1,116 square feet. Table D-3 outlines the storage and containment capacities. Figure
D-10 contains a general floor plan for Building 1440. Storage Area 4, identified on Figure D-10, has
never been used to store PCB or PCB-contaminated equipment. However, Storage Area 4 will be used
for the storage of CHS on an as-needed basis. Only one type of CHS (i.e., all corrosives, all flammables,
or all toxics, etc.) will be managed at one time. In addition, there are no plans to use this area in the
future for PCB storage. Figure D-11 is a photograph depicting the exterior and surroundings. Fire
protection for Building 1440 is supported by a fire hydrant located approximately 100 feet due east on
Olson Road.

Hazardous waste in both Building 455 and Building 1440 are removed and disposed of by a licensed
disposal contractor. The contractor is responsible for providing all services for final treatment/disposal of
hazardous waste in accordance with all local, state, and federal solid and hazardous waste laws and
regulations. Services include all necessary personnel, labor, transportation, packaging, detailed analysis
equipment, and reports. Hazardous waste is properly manifested and documented. Containers receive all

necessary marking and labeling in accordance with DOT, OSHA, and EPA requirements.

1121-02.DOC D-8
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Figure D-7

General Floor Plan for Building 455
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D. Process Information

Figure D-8

Container Storage Bays in Building 455

BAY 8 BAY 7 BAY 6 BAY § BAY 4 BAY 3 BAY 2 BAY 1
Reactive Spill Response Cyanide/Sulfides, Aloohols, Aloohols, Alcohols,
Metals, Peroxides, Equipment, Inorganic Organic Acid, toopmmed | | Fitlomgmmied/
TCLP Oxidizers, Backlog of Acids & & Flammable Nitrated irated
Toxics, & Alkalines Spent Silver Salts Wastes Hydrocarbons, | | Hydrocarbons, | | Hydrocarbons,
& Asbestos Fixer, & & Flammable | | & Flammable | | & Flammable
Office Waste Waste Wasie
THDIVNAVSURFWARCEN
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Storage and Containment Capacities for Building 455

Table D-1

Bay Categories Maximum Secondary Ventilation Temperature Electrical Sprinkler Fire
Inventory Containment Control System Alarms
Allowed (gal.) Capacity (gal.)
1 Inorganic Acids and Salts 35,400 3,540 Fans & No NEMA 12 No Yes
Louvers
2 Alcohols, Halogenated/ 35,400 3,540 Fans & Steam Heated Class I Wet Pipe Yes
Nitrated Hydrocarbons & Louvers Div. 1
Flammable Waste GroupE, F, & G
3 Alcohols, 35,400 3,540 Fans & Steam Heated Class 1 Wet Pipe Yes
Halogenated/Nitrated Louvers Div. I
Hydrocarbons & GroupE,F, & G
Flammable Waste
4x* Cyanides/ 46,700 4,670 Fans & Steam Heated Class 1 Wet Pipe Yes
Sulfides, Organic Acid, & Louvers Div. I
Flammable Wastes GroupE, F, & G
5 Alkalines 35,400 3,540 Fans & No NEMA 12 No Yes
Louvers
6 Spill Response Equipment | --- - Fans & No NEMA 12 No Yes
Louvers
T*¥* | Peroxides & Oxidizers 35,400 3,540 Fans & No NEMA 12 No Yes
Louvers
8 Reactive 35,400 3,540 Fans & No NEMA 12 No Yes
Metals & Louvers
TCLP Toxics

Maximum Inventory allowed by regulations is equal to 10 times the available secondary containment capacity. This inventory only applies to liquids.
Bay 4 has 10 sub-diked areas. Periodically used to store waste awaiting complete analysis results.
Bay 7 is used to store empty drums periodically.
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Table D-2

New Storage and Containment Capacities for Building 455

Bay Categories Maximum Secondary Ventilation Temperature Electrical Sprinkler Fire
Inventory Containment Control System Alarms
Allowed (gal.) Capacity (gal.)
1 Alcohols, Halogenated/ 35,400 3,540 Fans & Steam Heated Class | Wet Pipe Yes
Nitrated Hydrocarbons, & Louvers Div. I
Flammable Waste GroupE,F, & G
2 Alcohols, Halogenated/ 35,400 3,540 Fans & Steam Heated Class I Wet Pipe Yes
Nitrated Hydrocarbons, & Louvers Div. 1
Flammable Waste GroupE,F, & G
3 Alcohols, Halogenated/ 35,400 3,540 Fans & Steam Heated Class [ Wet Pipe Yes
Nitrated Hydrocarbons, & Louvers Div. 1
Flammable Waste GroupE, F, & G
4** Cyanides/Sulfides, Organic 46,700 4,670 Fans & Steam Heated Class 1 Wet Pipe Yes
Acid, & Flammable Wastes Louvers Div. 1
GroupE, F, & G
S Inorganic Acids & Salts 35,400 3,540 Fans & No NEMA 12 No Yes
Louvers
6 Spill Response Equipment, - -— Fans & No NEMA 12 No Yes
Backlog of Spent Silver Fixer, Louvers
& Office
Trx* Peroxides, Oxidizers, & 35,400 3,540 Fans & No NEMA 12 No Yes
Alkalines Louvers
8 Reactive Metals, TCLP 35,400 3,540 Fans & No NEMA 12 No Yes
Toxics, & Asbestos Louvers

* Maximum Inventory allowed by regulations is equal to 10 times the available secondary containment capacity. This inventory only applies to liquids.
** Bay 4 has 10 sub-diked areas. Periodically used to store waste awaiting complete analysis results.
*** Bay 7 is used to store empty drums periodically.
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Figure D-9

Exterior View of Building 455




D. Process Information

Table D-3

Maximum PCB Inventory for Building 1440

1 225x19x .5 213.75 1,599 6,396 799

2 925x12x .5 555 415 1,660 207

3 925x12x.5 555 | . 415 1,660 207

4 35x10x .5 175 1,309 ** **
Totals 499.75 3,738 9,716

* Maximum storage capacity as established under TSCA regulations, 40 CFR 761.65(b)(1)(ii).
** Storage Area 4 has never been used to store PCB or PCB-contaminated equipment. There are no plans to use this area
in the future for PCB storage. This area will be used for storage of CHS.
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D. Process Information
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.
Figure D-10
Floor Plan for Building 1440
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Figure D-11

Extérior View of Build




D. Process Information

The outdoor storage area near Building 859 began being phased-out as a hazardous waste storage site in
October 1987. The transfer to Building 455 was completed on February 10, 1988. Appendix D.1

contains the closure documentation for the outdoor storage area.

Buildings 212 and 328 are identical in design. Both are constructed of brick with concrete floors. As
Figure D-12 illustrates, both buildings are divided into two individual bays. The two storage bays of each
building are separated by impermeable walls and each bay will serve as a storage area for solid explosive
hazardous waste. Building 212 will be used for storage of Class 1 Division 3 explosive hazardous waste
and Building 328 will be used to store Class 1 Division 1 explosive hazardous waste. Table D-4 contains
a description of the contents of each bay for Buildings 212 and 328, along with capacities and other
significant features. Figures D-13 and D-14 are photographs that depict the exterior of Buildings 212 and
328. Fire protection for Building 212 is supported by a fire hydrant located approximately 32 feet across
the access road. Fire protection for Building 328 is supported by a fire hydrant located approximately
120 feet from the building.

EHW stored in Buildings 212 and 328 will be thermally treated on-site by certified personnel. Buildings
212 and 328 will be operated by our Ordnance Department who will be responsible for providing all
services for final treatment of hazardous wastes in accordance with the [HDIVNAVSURFWARCEN's
RCRA Part B Permit Subpart X Miscellaneous Unit permit application.

The following discussions about containers are broken into four sub-sections.
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D. Process Information

.
Figure D-12
Floor Plan for Building 212 and 328
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Table D-4

Storage and Containment Capacities

BUILDING 212
Bay Categories Maximumn Secondary Ventilation Temperature Electrical Sprinkler Flire Alarms
Inventory Containment Control System
Allowed Capacity
@b.) (gal)

Storage Area 1 1.3 25,000 Not Required (no Fans & Louvers Steam Heated Class | No No
liquid storage) Division 1
Group D

Storage Area 2 1.3 25,000 Not Required (no Fans & Louvers Steam Heated Class 1 No No
liquid storage) Division 1
Group D

Staging Area Material is only allowed to pass through. No storage Fans & Louvers Steam Heated Class 1 No No
permitted. Division 1
Group D

D-19




Table D-4 (Continued)

Storage and Containment Capacities

BUILDING 328
Bay Categories Maximum Secondary Ventilation Temperature Electrical Sprinkler Fire Alarms
Inventory Containment Control System
Allowed Capacity
() (gal)
Storage Area 1 1.1 1,000 Not Required (no Fans & Louvers Steam Heated Class 1 No No
liquid storage) Division !
Group C& D
Storage Area 2 1.1 1,000 Not Required (no Fans & Louvers Steam Heated Class 1 No No
liquid storage) Division 1
GroupC & D
Staging Area Material is only allowed to pass through. No storage Fans & Louvers Steam Heated Class 1 No No
permitted. Division 1
Group C & D
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Figure D-13

Exterior View of Building 212




Figure D-14

Exterior View of Building 328




D. Process Information

D-1 Containers (Building 455)

D-1a Containers with Free Liquids

D-1a(1) Description of Containers

In general, the most prominent storage container is the 55-gallon steel drum. The drums used to store
liquids are usually the closed-head type with a 2-inch pipe thread bung for filling and a 3/4-inch pipe
thread opening for venting. Products that potentially contain small amounts of free liquids are packed in

removable head drums.

In addition to the 55-gallon drums, there are many small containers. Some of these are the original
shipping containers; containers are constructed of fiberglass, steel, paper, etc. Wastes from the
laboratories are occasionally stored in open-top drums referred to as bulk lab packs. All containers meet
the standards specified in the Department of Transportation Standards 17H and 17C. Containers and
liners are selected from materials that will minimize any reaction or corrosion as chemical industry

practices dictate. All containers are palletized.

D-1a(2) Container Management Practices

Non-explosive and explosive hazardous wastes originate at various generator sites at the
IHDIVNAVSURFWARCEN. The hazardous waste is collected and analyzed at the generator site. The
analysis report is the basis for storing the waste. This must be completed before the non-explosive waste

is accepted at Building 455 for storage (see Section C for details of analysis performed on wastes).

The bays in Building 455 may, on rare occasion, be used to store hazardous material that has been

exceeded from a specific area within the plant. Table D-1 indicates types of ventilation and temperature
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control, presence of alarms and sprinkler systems, and electrical codes. Building 455 is equipped with

locking doors and is located within the restricted area.

[HDIVNAVSURFWARCEN waste generators must provide a Waste Profile Sheet for all non-explosive
waste the generator creates during the year. Once a profile has been established and a waste profile

number assigned, the operator will only have to reference their profile number on turn-in document DD

Form 1348-1 (See Figure C-1).

Each generator is responsible for:

. Performing all necessary analyses.
. Ensuring that each container meets applicable DOT specifications.
. Ensuring that each container/liner system is compatible with the waste being

shipped/stored in accordance with good industry practices.
. Completing the DRMS Form 1930 (Waste Profile Sheet).

o Filling each container to only 95% full to reduce the potential problems associated
with fluctuations in temperatures.

. Properly packaging, labeling, dating, and using DD Form 1348-1.

o Ensuring each container is free of defects or corrosion that might compromise the
integrity of the container.

o Handling each container in such a manner as to prevent denting, rupturing, or
puncturing.

o Fastening all bungs or closure rings securely.

o Notifying the Property Disposal Officer (PDO) when containers are ready to be

moved to Building 455 for storage.
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Before moving containers to storage, the PDO verifies the completion of these responsibilities. In the
event the contents of a container have not been completely identified, the PDO may place the container in
Bay 4 of Building 455 until the analysis is complete. Bay 4 has small sub-diked areas that provide
separation within the bay. Containers that have not had their contents completely analyzed will be
separated by two sub-diked areas from other containers in Bay 4 to prevent contact. While in Bay 4, the
analysis will be completed. The PDO instructs the generator to correct any deficiency or discrepancy.
The transporting of containers to Building 455 is conducted by the individual departments under the

supervision of the PDO.

Upon delivery to Building 455, the container is stored in the appropriate bay, based on the grouping
information provided on the DD Form 1348-1. At a minimum, two subdiked areas will be provided
between incompatibles. If a non-explosive unknown waste has reached its 90-day storage limit in the
plant, is moved into Bay 4 of Building 455 and placed into a diked area with additional containment such
as an overpack drum, at a minimum, while testing is completed to identify the waste. Containers are
never stored on the floor. Drums are placed on pallets, no more than two high (light fixtures prevent this

in Bays 3 and 4). A minimum 5-foot aisle space will be maintained, with 2 feet between container rows.

All non-explosive hazardous wastes, not approved for on-site treatment, are shipped to permitted
treatment/disposal facilities. The contract to dispose of the hazardous waste includes preparations for
shipping, actual shipping, and disposal. The contractor consolidates shipments, as necessary, into ship-
ping containers meeting DOT specifications and is responsible for the safe delivery of the hazardous
wastes to the disposal site. In addition, the new disposal contract for the Activity requires the contractor

to furnish certificates of disposal/treatment for all hazardous wastes.

As the inventory of waste approaches the maximum capacity, the disposal contractor is called to collect

and transport the inventory to the contractor's licensed disposal facility.
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Due to the construction features of Building 455, double brick walls, wooden truss-type roof, etc.,
extreme temperatures are not experienced. Some of the bays are periodically monitored with a
thermometer to ensure safe operating temperatures. In addition, the generators fill each container to only
95% full to reduce the potential problems associated with fluctuations in temperatures. Extreme

temperatures have never caused CHS to become unstable at Building 455.

D-1a(3) Secondary Containment System Design and Operation

All of the bays currently have 6-inch diking that provides secondary containment (Figure D-15). Bay 4 is
further separated by 4-inch dikes. All of the bays are protected by a chemical and spark resistant epoxy
surface within the containment area. Table D-5 contains calculations that show the secondary

containment capacities for each of the bays in Building 455.

The floor elevation of Building 445 is approximately 90 feet above Mean Sea Level (MSL). This places
it 82 feet above the 100-year flood plain elevation. The floor is elevated 3 to 4 feet above the ground in
the immediate area, thus preventing any run-on. The raised floor elevation provides for convenient

loading and unloading of trucks. All of the bays have interior ramps that provide additional containment

(Figure D-16).

The roof is a wooden truss-type with a 12 to 4 slope that prevents roof ponding, thus reducing the
potential for leaks (Figure D-17). The sloped roof is equipped with a gutter system. There are no drains
in the facility;, any accumulated liquids are removed using absorbent material, as soon as possible

following discovery.
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Table D-5

Dimensions and Maximum Allowable Inventory

of Building 455
Secondary
Containment
Bay Length Width Height Volume Capacity
(v v (v (ft)) (gal)
1 55.75 17 5 474 3,545
2 55.75 17 S 474 3,545
3 55.75 17 ] 474 3,545
4 55.75 27 5 625% 4,676*
5 55.75 17 5 474 3,545
6 55.75 17 ) 474 3,545
7 55.75 17 5 474 3,545
8 55.75 17 5 474 3,545
Totals 3,942 29,491

*Includes subtraction of volumes for elevator shaft, valve room, and ramp.

1121-02.DOC D-27



D. Process Information

Figure D-15

Secondary Containment Dike in Building 455
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Dike

Figure D-16
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Figure D-17
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D-1a(4) Removal of Liquids from Containment System

Minor spills and leaks within the containment system will be cleaned by the use of absorbent materials,
squeegees, or absorbent socks. Large spills may require implementation of the site-specific spill
contingency plan for Building 455. All spills leaving the building will be reported to the Fire Protection
Division. The Fire Chief will determine the appropriate level of response. Empty 55-gallon drums and
over pack drums are kept at Building 455 for storage of spill waste or the transfer of waste from leaking

containers (refer to Appendix G.1 for the details of the contingency plan).

D-1b Containers Without Free Liquids

D-1b(1) Test for Free Liquids

The test for free liquids is the paint filter test described by the U.S. EPA (50 FR 18370) as specified in
Method 9095 in EPA Publication SW-846.

D-1b(2) - D-1b(4) Container Description, Management Practices, and Storage Area

Drainage Information in Sections D-1a(1) - D-1a(3) is also applicable to containers without free liquids.

D-1c Anticipated Future Reconfiguration of Building 455

The THDIVNAVSURFWARCEN foresees the need to change the permitted contents of certain bays in

Building 455 periodically to better serve its waste management needs. The changes will be minor in

nature, submitted to MDE in writing, and subject to the MDE's approval.
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D-2 Containers (Building 1440)

D-2a Containers with Free Liquids

D-2a(1) Description of Containers

The IHDIVNAVSURFWARCEN is in the process of decommissioning all electrical distribution
equipment that contain PCB dielectric fluids. To date, all of the transformers located at the Activity have
been tested for PCBs. All PCB transformers have been removed from the Activity. The inventory
consists of light ballasts, and, possibly, small capacitors from heat, ventilation, and air conditioning units.

Leaks that are occasionally detected from this equipment are collected in drums.

Electrical equipment, such as capacitors and light ballasts, are intrinsically sound containers for PCBs in
free liquid form. These electrical equipment items vary in size, shape, and capacity. Equipment with
minor leaks are placed on special collection pans. The fluid will be pumped out prior to removal by the
contractor. The disposal contractor then places the equipment "carcasses" into Department of
Transportation (DOT)-approved containers for shipment to disposal facilities. Electrical equipment with
no leaks can be shipped as is. The drums used for other PCB-contaminated materials comply with the
Shipping Container Specification of the DOT, 49 CFR 178.80 (Specification 5 container without
removable head), 178.82 (Specification 5B container without removable head), 178.102 (Specification
6D overpack with Specification 25(178.35) or 2SL (178.35a) polyethylene containers) or 178.116

(Specification 17E container).
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D-2a(2) Container Management Practices

Building 1440 is the "queuing" site for equipment taken off-line and awaiting shipment to a permitted
treatment/disposal facility. All management practices are according to the regulations prescribed under

the Toxic Substances Control Act (TSCA) in 40 CFR 761.

Records of all PCBs and PCB items are kept according to the requirements addressed in 40 CFR
761.180. These records are the basis for the document log report detailing the
IHDIVNAVSURFWARCEN's PCB waste stream. The records track the date when the PCB item was
removed from service, placed in storage, placed into transport, and disposed at the disposal facility. In
addition, the annual document log contains a summary report which includes totals of PCBs and PCB
items in service, in storage, and disposal during a given year. Records also track the total weight of the

contents of each item, number of PCB items, and monthly inspections.

Containers (capacitors, light ballasts, etc.) received at the PCB storage facility are checked for proper
packaging, labeling, dating, and internal manifesting prior to acceptance. Containers accepted for storage

must meet the following general standards:

o The contents must be identified in accordance with the Waste Analysis Plan.

. All containers must meet DOT specifications and be made of, or lined with,
material that will not react, corrode, or otherwise be incompatible with PCBs. All
PCB containers will be stored on pallets.

o An accurately completed DD Form 1348-1 must be prepared by the PDO.

. Each container must be in good condition (i.e., free of corrosion, structural
defects, and leakage/spillage). Defective containers will be overpacked or the
contents transferred to another compatible container. In the case of leaking
transformers, special pans will be used to collect leaking PCB fluid. Leaking
capacitors are overpacked in containers with a granular absorbent matertal, such as
vermiculite. '
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o Each container must be opened, closed, and otherwise handled in such a manner as
to prevent damage by denting, rupture, puncture, or other means. The closure
mechanism (i.e., valves, plugs, rings, bungs) must be securely tightened. -

o A piece count and waste inventory inspection is completed and compared to the
DD Form 1348-1.

All containers bear the marking stickers as dictated in 40 CFR 761.40 and 761.65. No container is stored
for more than one year. Containers are inspected twice a week. The aisles in Building 1440 are

maintained at a minimum of 2 feet.

The disposal of PCBs is accomplished through the Defense Reutilization and Marketing Office (DRMO)
which contracts for the transport and off-site disposal of PCB wastes generated at the
[HDIVNAVSURFWARCEN. The DRMO is notified by the HDIVNAVSURFWARCEN Supply
Department of inventory changes as items destined for off-site disposal are received for storage at

Building 1440 so transportation can be arranged prior to reaching the maximum inventory limitations.

The uniform manifest, signed by the PDO, is required for external transportation of CHS to permitted
off-site treatment or disposal facilities. The designated treatment or disposal facility is responsible for
accepting the shipment and documenting the disposal or treatment procedure(s). A signed copy of the

uniform manifest is returned to the Waste Management and Prevention Branch.

D-2a(3) Secondary Containment System Design and Operation

The floors in Building 1440 are concrete with 6-inch dikes. The concrete is free of intentional or
unintentional penetrations and is sealed with an impermeable epoxy surface that prevents sparking. A
metal roof with natural draft ventilators protects the interior of Building 1440 (Figure D-18). Table D-2

outlines the containment and storage capacities.
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D. Process Information

The floor elevation of Building 1440 is approximately 10.5 feet above MSL. The 100-year flood
elevation is 8 feet above MSL, hence, Building 1440 satisfies the requirements stated in 40 CFR 761.65
(b)(1)(v). Local drainage is directed away by grading around the building. There is a ramp at the
entrance (sloped up outside the building and down inside the building) that precludes the possibility of
run-on into the facility (Figure D-19).

D-2a(4) Removal of Liquids from Containment System

Spills will be removed by the use of absorbents and placed in drums meeting DOT specifications. For

further details of spill removal refer to Appendix G.2.
D-2b Containers Without Free Liquids
D-2b(1) Test for Free Liquids

The test for free liquids is the paint filter test described by the U.S. EPA (50 FR 18370) as specified in
Method 9095 in EPA publication SW-846.

D-2b(2) Description of Containers
Non-liquid PCBs are stored in containers that comply with 49 CFR 178.33.
D-2b(3) Container Management Practices and Storage Area Drainage

Information in Sections D-2a(2) - D-2a(3) is also applicable to containers without free liquids.
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D-2b(4) Removal of Liquids from Containment System

Spills will be removed by the use of absorbents and placed in drums meeting DOT specifications. For

further details of spill removal refer to Appendix G.2.
D-2¢ Anticipated Future Use of Building 1440
Based on IHDIVNAVSURFWARCEN's aggressive decommissioning program, the existing function of
Building 1440 will be obsolete by the end of the decade. The IHDIVNAVSURFWARCEN envisions
using Building 1440 as a hazardous waste/material storage area after the PCBs are removed and the
building completes PCB closure. Its exact function has not yet been determined.

D-3 Containers (Buildings 212 and 328)

D-3a Containers with Free Liquids

Liquids will not be stored in Buildings 212 and 328. These buildings will be used for storage of solid

wastes only.

D-3b(1) Description of Containers

Solid wastes stored in Buildings 212 and 328 will be contained in various types of containers depending
on the particular type of explosive hazardous waste. One example of a type of container that will be used

is metal explosive scrap cans lined with conductive plastic bags.

Explosive scrap propellant grains that cannot be placed in containers will be tightly wrapped in

conductive plastic and stored on carts off the ground. Sheetstock propellant will be stored in lever packs.
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Expired and/or non-specification rocket motors will also be stored in these buildings off the ground on

carts or pallets.

D-3b(2) Container Management Practices

Explosive hazardous wastes originate at various generator sites at the [HDIVNAVSURFWARCEN. The

hazardous waste is collected at the generator site.

Table D-4 indicates types of ventilation and temperature control, presence of alarms and sprinkler
systems, and electrical codes. Buildings 212 and 328 are equipped with locking doors and are located

within the restricted area.

IHDIVNAVSURFWARCEN EHW generators must provide a Strauss Avenue Thermal Treatment Point
(SATTP) Scrap Sheet for each EHW prior to the placement of the EHW in either Building 212 or 328.

Each generator is responsible for:

. Performing all necessary analyses.

o Ensuring each container/liner system is compatible with the waste being stored in
accordance with good industry practices.

o Completing the SATTP Scrap Sheet.
. Filling each explosive scrap can to a maximum of 75 pounds.
. Properly packaging, labeling, and dating.

o Ensuring each container is free of defects or corrosion that might compromise the
integrity of the container
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o Handling each container in such a manner as to prevent denting, rupturing, or
puncturing.

o Fastening all closure rings securely.

. Notifying the EHW Storage Site Manager (Site Manager) when containers are

ready to be moved to Building(s) 212 and/or 328 for storage.

Before moving containers to storage, the Site Manager verifies the completion of these responsibilities.
The Site Manager instructs the generator to correct any deficiency or discrepancy. The transporting of
containers to Buildings 212 and 328 is conducted by the individual departments under the supervision of

the Site Manager.

Upon delivery to Building(s) 212 and/or 328, the container is stored in the appropriate bay, based on the
information provided on the SATTP Scrap Sheet. Containers are stored on the floor. Grains and rocket
motors are placed on carts. Containers are never stacked. A minimum 5-foot aisle space is maintained,

with 2 feet between container rows.
Each container will be labeled with a hazardous waste label. The hazardous waste label will include the
accumulation date, waste identification, and quantity. EHW will be treated at the Strauss Avenue

Thermal Treatment Point.

Due to the construction features of Buildings 212 and 328, double brick walls, wooden truss-type roof,

etc., extreme temperatures are not experienced.

D-3b(3) Secondary Containment System Design and Operation

Liquids will not be stored in Buildings 212 or 328. These buildings will be used for storage of solid

wastes only.

1121-02.DOC D-40



D. Process Information

The floor elevation of Building 212 is approximately 45 feet above Mean Sea Level (MSL). Building 328
is approximately 34 feet above (MSL). This places Building 212 approximately 37 feet above the 100-
year flooa plain elevation and Building 328 approximately 26 feet above the 100-year flood plain
elevation. The floor is elevated 3 to 4 feet above ground in the immediate area, thus preventing any run-
on. The raised floor elevation provides for convenient loading and unloading of trucks. The roofs are a
wooden truss-type with a 12 to 4 slope that prevents roof ponding, thus reducing the potential for leaks.
Any accumulated liquid will be removed using absorbent material, as soon as possible following
discovery. The sloped roofs are equipped with a gutter system. The floors contain center drains;

however, they are sealed; only solids will be stored in Buildings 212 and 328.

D-3b(4) Removal of Spilled Solids

Minor spills and leaks will be cleaned by the use of dustpans and brooms. All spills leaving the building

will be reported to the Fire Protection Division (Fire Chief). The Fire Chief will determine the

appropriate level of response. Empty scrap cans will be kept at both buildings for storage of spilled waste

or the transfer of waste from damaged containers.

D-3c Anticipated Future Reconfiguration of Buildings 212 and 328

The IHDIVNAVSURFWARCEN does not anticipate reconfiguring Buildings 212 and 328 at this time.
D-4 Hazardous Waste Treatment Processes

D-4a Spent Carbon

The IHDIVNAVSURFWARCEN mixes spent carbon from the treatment of nitrate ester-contaminated

wastewater with coal and uses it as a fuel to operate the Goddard Power Plant. In addition, the
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NAVEODTECHDIV generates carbon from the treatment of wastewater contaminated with TNT and
other explosives. This carbon is mixed with coal and is also used as a fuel to operate the Goddard Power
Plant. In both processes, the spent carbon is technically classified as K045 waste; however, reactivity
testing was done on the spent carbon to verify that it does not exhibit the characteristic of reactivity.
Appendix D.2 contains information describing the nitrate ester processes that generate the spent carbon
and the reactivity testing that was performed on the carbon generated from the processes.
NAVEODTECHDIV's spent carbon is also classified by the Department of Transportation prior to

shipment to our activity.

The current operation at the Goddard Power Plant requires a daily average of 150 tons of coal with
hourly rates ranging from 4-8 tons. The coal is transferred from the coal pile to the hopper loading
station using a front-end loader. The hopper then carries the coal to the top of the coal loading building
where it is transferred onto a conveyor. The conveyor belt transports the coal to the power plant, where
it is pulverized and fed into one of the three boilers. Each boiler has an approximate height of 50 feet and

a width of 20 feet. The steam capacity of each boiler is 150,000 pounds per hour.

The spent carbon is delivered to the coal loading building in 55-gallon drums. The spent carbon is added
manually to the hopper loading station. After one drum of spent carbon is added, the hopper carries three
loads of coal to the top of the coal loading building before another drum of spent carbon is added to the
hopper loading station. A maximum of 85 55-gallon drums of spent carbon are treated monthly at the

power plant.

The power plant's stack gasses were monitored for nitrate esters during a spent carbon test burn. No
nitrate esters were detected in the boiler emissions. A copy of the test emissions data is provided in

Appendix D 3.
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THDIVNAVSURFWARCEN anticipates generating other spent carbon from the removal of nitrate esters
or other explosives from wastewater not addressed in Appendix D.2. The Maryland Department of the
Environment will be notified in writing 30 days prior to treatment of any new non-characteristic spent
carbon at the power plant. The written notification will include test results showing that the spent carbon

is not reactive.

D-4b Elementary Neutralization

The IHDIVNAVSURFWARCEN neutralizes wastes which are hazardous wastes only because they
exhibit the corrosivity characteristic as defined in COMAR 26.13.02.12 or are listed in COMAR
26.13.02.16 - .19 only for this reason. Neutralization is performed in a tank, container, transport vehicle,
or vessel as defined in COMAR 26.13.01.03. Appendix D.4 describes some of the elementary

neutralization processes that are currently being performed at the Activity.
D-4¢ Wastewater Treatment
The ITHDIVNAVSURFWARCEN treats wastewater which is a hazardous waste as defined in COMAR

26.13.02 in a wastewater treatment unit as defined in COMAR 26.13.01. Appendix D.5 describes some

of the wastewater treatment processes that are currently being performed at the Activity.
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Appendix D.1
Certification of Closure of CHS Storage Site Near Building 859
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» Ser 0433C/35
/"ll"i\ - -\\.J

Maryland Department of the Environment
Hazardous Waste Program

Attn: Mr. Edward Hammerberg

2500 Broening Highway

Baltimore, MD 21224-

Gentlemen:

Per the requirements of COMAR 26.13.05.07, enclosed is the
Certification of Closure to complete your file on the closure of
the controlled hazardous substance storage site near

Building 859 at the Naval Ordnance Station Indian Head, MD. The
site was inspected by Barry Lincoln of your office on

29 March 1988.

Point of contact is Ms. Pamela Clements, Code 0433,

(301) 283-7745
/3/

PETER RITZCOVAN
Director, Environmental
Protection Division

By direction of

the Commanding Officer

Encl:
(1) Certification of Closure

Copy to:
CHESDIV (114)

Blind copy to:
A, 04, TDO2, 043D2, 280

Writer: C. Dow,0433C,x7746
Typist: C. Dow,13 Apr 89

D.1-1



Certification of Closure
of the
Controlled Hazardous Substance Storage Site
Near Bullding 859
Naval Ordnance Station
Indian Head, MD 20640-5000

I certify that I have inspected the atorage site near bullding 859 at the
Naval Ordnance Station both during and after closure and have observed
completion of the required-actions described i{n Attachment No. 6 and
Attachment No. 9 of the Maryland Department of the Environment Controlled
Hazardous Substance Facility Permit Number A-223 i{ssued on April 14, 19s88.
addition, the area has been steam-cleaned as described in the Naval Ordnance
Station Quality Assurance Control Plan (Tab 1) and Maryland Department of the
Environment letters of April 7, 1988 (Tadb 2), and July 11, 1988 (Tab 3).

These documents (Tab 1 thru 3) ammended the original closure plan described in
the Part B application vhich was approved by the Facility Permit.

In

Following the steam-cleaning operation, the contents of the sump were
analyzed for evidence of residual contamination. The laboratory report (Tab
4) provided the following information:

Standard Analysis

Parameter (40 CFR 261,24) Sump Blank

pH (at site) 6 to 9 (NPDES) 6.6 6.8
cadimum 1.0 mg/1 0.009 mg/1 0.001 mg/1%
chromium 5.0 mg/l 0.010 mg/1* 0.010 mg/l*
lead 5.0 mg/1 0.127 mg/1 0.281 mg/1l
mercury 0.2 mg/l 0.001 mg/l* 0.001 mg/1*
TOX Screening only 0.032 mg/1 0.012 mg/l

* Value less than stated detection limit

The pH and metals are within allowable limits and are evidence that there !s
no heavy metal contamination. The Total Orglnic Halogen (TOX) test is a
screening test which provides a positive value for many different halogenated
solvents rather than indicating the presence of any one compound; however, the
TOX value i3 below the one part per million level of 40 CFR 261.3(a)(2)(iv)(A)
and {3 evidence that the site is not contaminated with halogenated solvents.
(Pesticide contamination is ruled out by a review of the operating record.)

Based on the information presented above, I certify that the Naval
Ordnance Station has completed the required closure procedure.

.,/
<i2@>5é75f72:lfi¥ e S

g

CHESTER E, DAVIS R. SCOTT MARKERT
P.E., MD 12280 P.E., District of Columbia 008025

ENCLOSURE(Z)
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Appendix D.2
Spent Carbon Process Description
and Reactivity Testing
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NITRATION PLANT PROCESS

Due to the sensitive nature of the products manufactured at the Nitration Plants and the
rigid product specification requirements, the operations must be under strict control.
This is accomplished through fixed flow rates of feedstock and temperature and pressure
controls. If, at any time during the nitration process, abnormal temperatures or

pressures occur, the system automatically quenches the reaction with copious amounts of
water.

The wastewater treatment facility at the Nitration Plants is a continuous process
operation. During normal production, water is continuously generated through the
transfer, neutralizing, and rinsing of nitrate esters. The water collects in a tank and then
passes through each of four 55-gallon drums of carbon. The first drum in the series will
adsorb the greatest amount of nitrate ester. The quantity of nitrate ester is currently
measured at the input and output streams of each carbon drum. Typically, when any
nitrate ester is detected at the output stream of the third drum, the first drum is
removed, the other three drums are moved up, and an additional drum is added to the
series.

In a worst case scenario, reactivity testing was performed on spent carbon that was
generated from water with the highest nitrate ester concentration available. Water was
taken from the catch tank during actual peak nitration plant operation. The water was
nearly saturated with nitrate esters. No wash waters, which are lower in nitrate ester
concentrations, were used to load the carbon. During normal plant operation, large
amounts of was water and other low nitrate ester concentration water passes through the
carbon.

For the reactivity testing, the carbon was loaded until the concentration of nitrate esters
going into the drum was the same as the concentration coming out of the drum. This
meant that the carbon’s capacity for adsorption had been fully utilized. The high
concentrations of nitrate esters on the spent carbon were verified through testing, and
the spent carbon samples were taken immediately from the plant to the laboratory for
reactivity testing prior to any degradation or evaporation.

If at any time, the process significantly changes in such a way that it could change the

characteristics of the spent carbon, reactivity testing will be completed to characterize the
spent carbon again.
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SPENT CARBON FROM NITRATE ESTER

CONTAMINATED WASTEWATER

Nitroglycerin
Nitration . .
55% < 5% 0 Cards Negative | Negative
Propylene Glycol
Dinitrate ] )
69% < 5% 0 Cards Negative | Negative
Triethylene
Glycol Dinitrate . .
40.30% 12% 0 Cards Negative | Negative
Trimethylolethane :
Trinitrate ) .
8.80% < 5% 0 Cards Negative | Negative
* |Extrusion Plant -
Nitroglycerin . .
55% 3.50% 0 Cards Negative | Negative

Vﬂﬂ/;
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NITROGLYCERIN NITRATION

65F 175 420 0.250
2% 32F 175 235 0.625
4% 65F 175 420 1.250
4% 32F 200 315 1.250
6% 65F 225 750 1.250
6% 32F 225 560 1.250
7% 65F 150 560 1.250
8% 65F 175 560 1.250
10% 65F 200 750 >6.250
13% 65F 250 >980 >6.250
15% 65F >600 >980 >6.250
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PROPYLENE GLYCOL DINITRATE

3% 65F 275 >980 0.250
5% 65F 300 >980 1.250
7% 65F 350 >980 1.250
9% 65F 350 >980 1.250
9% 32F 350 >980 1.250
11% 65F >600 >980 1.250
13% 65F >600 >980 >6.250
13% 32F >600 >980 >6.250
15% 65F >600 >980 >6.250
17% 65F >600 >980 >6.250
17% 32F >600 >980 >6.250
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TRIETHYLENE GLYCOL DINITRATE
3% 65F >600 750 >6.250
5% 65F >600 >980 >6.250
7% 65F >600 750 >6.250
9% 65F >600 >980 >6.250
11% 65F >600 - >980 >6.250
13% 32F >600 >980 >6.250
13% 65F >600 >980 >6.250
15% 32F >600 >980 >6.250
15% 65F >600 >980 >6.250
17% 32F >600 >980 >6.250
17% 65F >600 >980 >6.250
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TRIMETHYLOLETHANE TRINITRATE
1% 65F 250 135 >6.250
3% 65F 275 750 >6.250
5% 65F 575 560 >6.250
7% 65F 550 560 >6.250
9% 65F 550 750 >6.250
11% 65F >600 750 >6.250
13% 65F >600 >980 >6.250
15% 65F >600 >980 >6.250
17% 65F >600 >980 >6.250




EXTRUSION PLANT PROCESS

Due to the sensitive nature of the products manufactured at the Extrusion Plant and the

rigid product specification requirements, the operations must be strictly managed.

Grains are extruded using double base material that meets stringent specifications. After
extruding, the grain must be machined down to meet a required size. Water is used as a
safety precaution to reduce the chance of ignition while transporting the propellant chips
from the machining process.

The wastewater treatment facility at the Extrusion Plant is a batch process operation.
The wastewater is recycled through the machining process for typically three to four
months until it reaches a predetermined level of nitrate esters. After reaching this level,
the wastewater is collected in a holding tank and then passed through a minimum of two
55-gallon drums of new carbon. After passing through the carbon, the wastewater is sent
to a holding tank until test results are received. After verifying through testing that the
wastewater meets permitted National Pollutant Discharge Elimination System (NPDES)
levels, it is released to an industrial outfall under permit #MDO0003158.

The 55-gallon drums of carbon will be considered spent and sent to the power plant for
treatment within five days. This time frame is important because the nitrate esters
adsorbed on the carbon begin to decompose and generate nitrogen oxides within seven
to ten days of being taken off-line.

In the future, the process may vary slightly to allow for conservation of the water. After
passing through the carbon, the wastewater would be placed back into the system instead
of discharging to a permitted outfall. When it becomes necessary to discharge the water,
the testing described above will be completed prior to releasing to the permitted NPDES
outfall.

In a worst case scenario, the nitrate ester contaminated wastewater used to load the
carbon for reactivity testing was generated by soaking burlap sacks of double base
propellant chips in tanks of agitated water. The generated wastewater was analyzed to
ensure that it was nearly saturated with nitrate esters. After verifying this, it was used to
load the carbon. During normal operation, the wastewater will be more dilute, since it
will only be in momentary contact with the propellant chips as it is transported
approximately 25 yards where the wastewater and propellant chips are separated.

For the reactivity testing, the carbon was loaded until the concentration of nitrate esters
going into the drum was the same as the concentration coming out of the drum. This
meant that the carbon’s capacity for adsorption had been fully utilized. The high
concentrations of nitrate esters on the spent carbon were verified through testing, and
the spent carbon samples were taken immediately from the plant to the laboratory for
reactivity testing prior to any degradation or evaporation.

Since the double base propellant contains lead, this carbon will also be tested using the
Toxicity Characteristic Leaching Procedure (TCLP) to verify that the spent carbon is
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nonhazardous.

If at any time, the process significantly changes in such a way that it could change the
characteristics of the spent carbon, reactivity and TCLP testing will be completed to
characterize the spent carbon again.
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EXTRUSION PLANT - SPENT CARBON WITH NITROGLYCERIN

3.50% 65F 250

>980

>6.250

Note 1: Non-explosive interim DOT hazard classifications have been assigned to Nitroglycerin loaded

carbon from the Extrusion Plant, Nitroglycerin Nitration loaded carbon and Propylene Glycol

Dinitrate loaded carbon. J

Additional testing is required to finish. the interim DOT hazard classifications for

Triethylene Glycol Dinitrate {oaded carbon and Trimethylolethane Trinitrate loaded carbon

but all indications are that they will be classified similarly.
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NITRAMINE FINE GRIND AREA

Spent carbon is generated at our Nitramine Fine Grind area during the processing of
water contaminated with cyclotrimethylene trinitramine (RDX) and isopropyl alcohol.
The RDX is currently transported to our facility wet with 70% water and 30% isopropyl
alcohol. During the drying operation, the isopropyl alcohol and water are evaporated off
the RDX and collected into holding water are evaporated off the RDX and collected
into holding tanks. As part of the process, wastewaters containing under 24% by volume
of isopropyl alcohol and low concentrations of RDX (2 to 4 parts per million) are run
through a carbon is contained in a polyvinyl chloride (PVC) tube, four feet high by four
inches in diameter. In the near future, this carbon column will be replaced by two
columns that are six feet high by three feet in diameter.

After the wastewater is passed through the carbon column, it is sent to another holding
tank until liquid chromatography test results are received. If any trace of RDX is found,
the carbon is considered spent, and is replaced with new carbon. The wastewater is then
run back through the new carbon and tested again. After there are no traces of RDX
found, the wastewater is sent to our sewage treatment plant that discharges under a
sanitary National Pollutant Discharge Elimination System (NPDES) permit,
#MD0020885. Reactivity tests completed on this spent carbon are included in
Attachement A.

Due to a change in Department of Transportation shipping regulations, we expect to
receive the RDX wet only with water in the near future. At that point in time, only
RDX contaminated wastewater will be run through the carbon columns. After testing to
verify that there is no RDX present in the wastewater, it will be released to an industrial
outfall under our NPDES permit, #MD0003158.

Another process in the Nitramine Fine Grind area that will be generating spent carbon
is the RDX hopper cleaning operation. Operation of this facility will begin in the near
future. The water from this operation will be recycled until it becomes necessary to
replace with fresh water. At that point, the wastewater will be passed through one
carbon column, six feet high by three feet in diameter. Testing will be completed as
described above, prior to releasing to an industrial outfall under our NPDES permit,
#MDO0003158. Since this process has not yet begun operation, there is no reactivity data
available on the spent carbon generated by this process.
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SPENT CARBON FROM CYCLOTRIMETHYLENE TRINITRAMINE

CONTAMINATED WASTEWATER

Nitramine Fine
Grind Area -
Cyclotrimethylene
Trinitramine

0 Cards |Negative| Negative >600 >980

>6.250

[
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SAW WATER TREATMENT PROCESS

The Vandal grain is one of the many energetic items manufactured at our Activity. Due
to the sensitive nature of the products specification requirements, the Cast Division and
the rigid product specification requirements, the operations must be strictly managed.
During the manufacture of the Vandal grain, a sawing operation is necessary to cut the
grain to a specified length. The sawing operation requires the use of water as a safety
precaution to keep both the blade saw and the grain cool to prevent ignition during the
operation.

The wastewater treatment system is a batch process operation. The water generated
during the sawing operation is collected into a sump and recycled. After sawing one
grain, the water in the sump is sent through three separate filter housings in series. One
housing contains 4 granulated carbon filters and the other two housings each contain 2
granulated carbon filters. The first filter housing will contain the greatest amount of
nitrate ester. The quantity of nitrate ester is currently measured at the input and output
streams of each filter housing. The spent carbon filters in all three filter housings (8
total) will be removed after each sawing operation and replaced with new carbon filters
to eliminate any possibility of nitrate ester breakthrough. The treated water will be
discharged to an industrial wastewater outfall under the National Pollutant Discharge
Elimination System (NPDES) permit, #MD0003158.

Spent carbon generated from the sawing operation described above was analyzed for
nitrate ester content. The results showed the highest nitrate ester content to be 2.56
percent. Since previous reactivity testing performed on spent carbon loaded with 55
percent nitrate ester demonstrated no reactivity, we believe that this spent carbon is also
not reactive (see Attachment [A]).

In addition, since the propellant contains lead, the water was analyzed for lead content.
However, the test results showed lead level to be insignificant.

If at any time, the process significantly changes in a way that it could alter the

characteristic of the spent carbon, reactivity testing will be completed to characterize the
spent carbon.
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SPENT CARBON FROM SAW WATER TREATMENT PROCESS

Nitroglycerin 1 2.56
Nitroglycerin 2 0.16
Nitroglycerin 3 ND

ND = NOT DETECTABLE

SPENT CARBON FROM

NITRATION PLANT

NITRATE ESTER CONTAMINATED WASTEWATER:

Nitroglycerin

0 Cards

Negative

Negative
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PINK WATER TREATMENT PROCESS

A steamout process is used to remove meltable main charge explosives from ordnance
items by the use of steam at the Stump Neck Annex. Water and explosive material flow
from the units as the explosive melts and the steam condenses. A large hose directs the
flowing explosives/water mixer to a steam jacketed trough and into a steam jacketed
kettle. During the steaming process, the steam turns to hot water and picks up dissolved
TNT and other explosive constituents. This colors the water pink; hence the term "pink
water." While the steamout process is under way, no steam is allowed to escape from
the system. A vapor recovery system generates negative pressure over the kettle and the
two pink water holding tanks and sends excess steam and accumulated vapor through a
vapor scrubber. This scrubber consists of activated carbon which will remove explosive
contamination from the moisture laden air that passes through it.

In the steam jacketed kettle, the molten explosive sinks to the bottom, while the pink
water rises to the top. The pink water is pulled from the top of the kettle contents
through a floating skimmer. This stream is pushed by an air driven diaphragm pump
through a bag filter to one of two pink water holding tanks. The bag filter catches solid
particles of explosive that are picked up by the skimmer. From the pink water holding
tanks, the pink water is pumped through a cartridge filter and then through two activated
carbon drums connected in series, where the remaining explosive constituents are
removed. The wastewater exiting the carbon drums must meet the level of explosive
contamination allowed by the National Pollutant Discharge Elimination (NPDES) permit
for the industrial wastewater outfall, IW 49,

When carbon drums become spent, they are considered a hazardous waste, EPA
hazardous waste number K045, and are shipped to IHDIVNAVSURFWARCEN for
storage or treatment. However, prior to shipment to IHDIVNAVSURFWARCEN, the
spent carbon is tested for reactivity and is DOT classified.

Only nonreactive spent carbon will be treated at the IHDIVNAVSURFWARCEN Power

Plant. Reactive spent carbon will be thermally treated at the Stump Neck Annex’s
Range 3.
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D. Process Information

Appendix D.3
Test Emission Data
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5090
Ser 33400/806/mf
9 Aug 90

HMEHMORANDUM

From: 13400

To: 2840A
via: 3340
Subjy: GAS CHROMATOGRAPH/MASS SFEILECTIVE DETECTOR (GC/MSD) ANALYSIS OF FLUF

GAS FOR THE PRESENCE OF NG

I. A sample of flue gas which emanated from the power plant wvas submitted

to the lab in a metal sphere container. The {lue gas was collected by Code

2840A in the metal sphere container at one (1) atmospherc. Code 2840A
requested rthat the flue gas sample he analyzed for the presence of NG.

2. Analysis Procedure

A one (1) ml/gas tight syringr wasz uced to withdraw one ml of the ga-s

cample volume and injecrted direcrly into the GL/MSD.  The mass spectral

anslysis was conducted using s<elected ion monitoring (SIH) mode vhich
offers rthe highest sensitivity and selectivity for detesting the presence

of nitrate e<ters A GC/MSD 1nstrument standard (methyl stearate) was uned

tG o esrtablish Jouer level of detectrion (LLLD) for the instrument.

1 Results of Analvoas

No NG or any other nitrate esters vere detected. The LLD for the
nstrument vas <t at 100 picogram (10“°g),
nanogram/cubic centimeter
esters) in the gas sample.

The LLD correspond to Joo
(100 PPB) of rhe analvte concentration (niftrare

A. Conclusion

GC/HMSD analysis did not detect any nitrate esters present 1n the fluc
gas sample. However, our LLD for this .analysis was 100 PPB. Other
techniques may be used to concentrate the analyte (i.e., absorption frape«)
before analyzing by GC/MSD, thereby lovering the overall detection limits

of the analysis.
1 él

JOSEPH A. MACKERY
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8000
Ser 33400/836/mf
28 Aug 99

HMEMORAND UM

From- 3340p
To: 2840A
Via: 3340

Subj: GAS FHROHATOCRAPH/HASS SELECTIVB DETEBCTOR (
GAS SAMPLES

Ref - (8) Lapb lLoge - ¢ 89847%, 999069, 889253 & 889254

Encl. (1) Tah). I-ceo/msp Flue

I. Pour SAMp e o flunm S re-
Contaminareq Y1Th vargyg Nitrate €sters vere Submitteqd to the laboratory
for Analys;z. fode 2840a “Ollected the flye 94s sampleg At one Atmosphern
and fequesteq .y, _, rhe fl,a 94S =amplesg he @Nalyzed for rhe resence ¢
Specifjc Nityr. . L . N, PGDN, TEGDN ¢ TMETN)

2. Analyeq Fominy

A one iy o, gnS taghe “Yringe uas used to Yithdrau one ml of the gas
Sample velyume A injecreq dir»ctly Into the GC/MSD . The mass “pectrum
Analyses Wer . Corntfuet oy Using Selecteg ion monitoring (STM) mode whijeph
and selectlvxty for det#cting the presence

of Nitrate ettere Standards of NG, PGDN, TEGDN and TMETN vere used_rq
establish lover iimt s of d»tﬂction (LLD) .

Offers the highe-«<, shnsitivnty

1. Resujte of Aalyras

Table | SUMMAr | 76 the resules

of our analyses. None of the Specifie:
Nitrate esters tequested fq, ~ach sa

mple vere detected In the flye gas

for the Presence of NG, PGDN, TRGDN ang
Uested Nitrate €Ster. The LLD for the
hO nanogram/cubic Centimeter (ng/cm’)

Samples All Samples uere ANalyzed
THRTN inaddition LO the Specifie req
above Nitratge Coters Uae

. If YOou have oY furrthe, uest jons, Please caj)

o

JOSEPH A MACRRY

Joe Mackey onp Xa759,
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Log #

888425

883069

889247

AB9254

Note -

Table I

GC/MSD PLUE GAS ANALYSIS SUMMARY
Date LLD
Rec'd Sample ID ) N.E. Detected ng/cm?
AN Flue Gas #62 PGON none 60
R/7113 TBGDN Contaminated TEGDN none 60
Carbhon
R/1a Hixed N.E. Spent NG, PGDN, none 60
Carbon Flue Gas #21 TEGDN, THETN
A TMETN Burn-fFlue Gas THETN none 60

Nytrate Fster
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D. Process Information

Appendix D.4
Elementary Neutralization Processes
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Area

. Chemicals
Production

. Laboratory

. Propellant
Production

. Power
House

856

101, 600,
766, 444,
582, 1864

334

873

Elementary Neutralization Processes

at IHDIVNAVSURFWARCEN
Process Comments

Wastewater from cyclodextrifl
nitrate manufacture with a
pH below 2.

Acidic and basic waste from
lab analyses.

Sodium hydroxide solution
from caustic wash tank.

Caustic or acidic water from
Power Plant demineralizers.

We neutralize the wastewater to a pH range of 6.0 t0 9.0
with sodium hydroxide.

Neutralization is done in lab containers, beakers, or flasks.

The pH of the wastewater can vary between 9 and 13. We
neutralize the solution to a pH of 7 with hydrochloric acid.

The wastewater is corrosive approximately 1% of the time.
We neutralize the wastewater with sulfuric acid or sodium hydroxide

All neutralized wastewater discharges are covered by National Pollution Discharge Elimination System (NPDES) permits.



D. Process Information

Appendix D.5
Wastewater Treatment Processes
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Area

1. CAD Test

2. Strauss Avenue
Thermal Treatment
Point

3. Small Motor
Test

Wastewater Treatnhent Processes
at IHDIVNAVSURFWARCEN

Process

Static test firing of motors
underwater in an autoclave.
Although other heavy metals
may be present, this water is
typically TCLP toxic for lead
and cadmium.

Water from rain and wet scrap
collects in the burn pans. This
water is generated by the thermal
treatment of propellant scrap
which is a reactive hazardous
waste. The resulting wastewater
is a TCLP hazardous waste.

Two 55 gallon drums of waste-
water are generated when the
firing bay walls are washed down
with water. This water is TCLP
toxic for lead.

mmen

We treat this wastewater with MIDFLOC 1300L in the autoclave
(a 300 gallon tank at Building 1523), pass the wastewater through a
1 micron filter bag, and discharge the effluent to a NPDES
permitted outfall.

To remove heavy metals, we treat the burn pan water in a 1000
gallon tank at Building 497 with caustic and a flocculent. We then
discharge the water to a NPDES permitted outfall.

We treat the wash water in a 1000 gallon tank at Building 497 with
a flocculent to remove heavy metals. We then discharge the water
to a NPDES permitted outfall.



E. Ground Water Monitoring

Section E Ground Water Monitoring

Since there are no permitted surface impoundments, landfills, or land treatment facilities currently in use
at the IHDIVNAVSURFWARCEN, there are no ground water monitoring requirements associated with
these types of units. However, as part of the Navy's Installation Restoration (IR) Program, which
addresses Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) issues,
there are 10 permanent ground water monitoring wells at various locations throughout our Activity. In
addition, as part of our Part B Permit Application for 40 CFR Subpart X Miscellaneous Units, the
Activity is developing a ground water monitoring program for these units. The
THDIVNAVSURFWARCEN also has approximately 16 monitoring wells for its Underground Storage

Tank (UST) Program. This number varies due to closures and removals of tanks.
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F. Procedures to Prevent Hazards

Section F Procedures to Prevent Hazards

Information contained in this section is submitted in accordance with the requirements of COMAR

26.13.07.02D (18), (19), (20), (22), and (24). The following subsections address required information:

o F-1 Security

F-2 Inspection Schedule/Requirements

F-3 Preparedness and Prevention Requirements

F-4 Preventive Procedures, Structures, and Equipment

F-5 Prevention of Reaction of Ignitable, Reactive, and Incompatible Wastes

Procedures apply to the respective CHS Management Units, Container Storage Building 455, PCB
Storage Facility Building 1440, and the Explosive Hazardous Waste (EHW) Storage Buildings 212 and
328.

F-1 Security
F-1a Security Procedures and Equipment
The IHDIVNAVSURFWARCEN meets the requirements for security procedures and equipment through
a combination of 24-hour surveillance and control of vehicles and pedestrians onto the Activity, into the
Restricted Area, and 24-hour surveillance patrols within the Restricted Area. Natural and construction
barriers, and warning signs at Buildings 455, 1440, 212, and 328 also add to security measures.

F-1a(1) Twenty four-Hour Surveillance System

A full-time, uniformed, armed, security staff maintains 24-hour surveillance at the

IHDIVNAVSURFWARCEN. In addition, key locations at the Activity are monitored by a dispatcher on
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F. Procedures to Prevent Hazards

a continuous basis using surveillance cameras. The IHDIVNAVSURFWARCEN is located at the
southern terminus of Maryland Route 210. All vehicular and pedestrian traffic onto the Activity is
controlled at this point (Gate 1), by at least one guard from the security staff during non-peak entry hours

(2 p.m. until 2 am.).

All four CHS Management Units are inside the [HDIVNAVSURFWARCEN Restricted Area. Vehicular
and pedestrian traffic into the Restricted Area is controlled through a single-lane entry at Gate 2. At least
one security guard maintains 24-hour surveillance at Gate 2 and, therefore, controls access into the

Restricted Area.

The IHDIVNAVSURFWARCEN is located on a peninsula formed by the Mattawoman Creek to the east
and south and the Potomac River to the west. The IHDIVNAVSURFWARCEN is separated from the
adjacent town of Indian Head by a 7-foot-high, galvanized, chain-link fence that has a single gate, Gate 1.
The Restricted Area is separated from the non-restricted portion of the Activity by a 7-foot-high,
galvanized, chain-link fence. Access to the Restricted Area is through a gate in the second fence, Gate 2.
Armed security guards in vehicles continually conduct patrols on roads adjacent to the fence lines,
shorelines, buildings, and other areas of the [HDIVNAVSURFWARCEN. Less frequent inspections of
shorelines by boat are also conducted. In addition, routine checks are made in both the non-restricted
and restricted areas of the Activity to ensure that buildings have been locked. All guard units are

equipped with two-way radios.

The following summarizes the security requirements for individuals within the Restricted Area:

Proper identification

Contractors and visitors cleared through the Pass Office

Visit verification and escort of visitors and contractors coordinated by Pass Office
Smoking ONLY in designated areas

Lighters and matches prohibited
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F. Procedures to Prevent Hazards

o Radio transmissions prohibited in areas marked by red lines painted on roadways
and signs designating these areas.

F-1a(2) Barrier and Means to Control Entry

F-1a(2)(a) Barrier

Section F-1a(1) describes water barriers and the fence which bars unauthorized entry into the
THDIVNAVSURFWARCEN Restricted Area. Figure B-3 shows the location of fences, gates, and water
barriers. Buildings 455, 1440, 212, and 328 are located inside the Restricted Area. All are permanent
structures equipped with locking doors. Security of these buildings is checked by armed patrols as
described in Section F-1a(1). Doors are unlocked only to permit loading operations, inspections, and
controlled maintenance. The Security and Supply Departments and the Emergency Response Personnel

have access to keys to these buildings.

F-1a(2)(b) Means to Control Entry

Gate 2 is the single access for vehicular and pedestrian traffic into the Restricted Area. Locked doors at
Buildings 455, 1440, 212, and 328 permit entry only during loading operations, inspections, or for
controlled maintenance. Access to the keys for the doors to all CHS Management Units are restricted to

the following:

Code Title

09 Public Works Officer

11 Supply Department Head

112 Director, Material Transportation Division
1122 Manager, Property Disposal Branch
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F. Procedures to Prevent Hazards

Code Title
10 Security Department Head
103 Fire Protection Division
20 Ordnance Department Head
210 Cast Division Director
2130 Cast Operations Manager
2150 Plant Engineering Manager

Emergency Response Personnel

F-1a(3) Warning Signs

Warning signs are posted at building entrances of Buildings 455, 212, 328, and 1440. Signs in English
bearing the warning "DANGER-UNAUTHORIZED PERSONNEL KEEP OUT," are visible from road
approaches and are legible from a distance of 25 feet.

F-1a(4) Communications

All CHS Management Units are equipped with telephones. Security guards on patrol are equipped with a

two-way radio communication system.

F-2 Inspection Schedule/Requirements

F-2a General Inspection Requirements

Trained IHDIVNAVSURFWARCEN personnel conduct regular inspections of the two CHS
Management Units (Buildings 455 and 144), EHW Storage Units (Buildings 212 and 328), safety and
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F. Procedures to Prevent Hazards

emergency response equipment, and fire fighting equipment. In addition, random hazardous waste

management inspections may be conducted by the Waste Management and Prevention Branch Personnel.

Checklists are used to inspect the building's structural integrity and conditions, operational procedures,
and the potential for discharges which may threaten or result in damage to human health or the
environment. Doors, locks, and fences are also checked randomly by the uniformed security officers, but
this does not require use of a checklist. The goal of highly frequent inspections is to identify and correct

problems before human health or the environment is jeopardized.

F-2a(1) Types of Problems

Table F-1 summarizes the schedule for inspecting safety and emergency response equipment, fire fighting
equipment, and CHS/EHW Management Units and their associated security devices. This schedule will
be revised if more stringent requirements are promulgated. Potential problems and concerns associated
with equipment and structure are also summarized in Table F-1. This schedule is maintained by the

indicated Codes. Copies of this schedule are kept at each CHS/EHW Management Unit.

F-2a(2) Frequency of Inspections

Inspection periods are summarized in Table F-1. Inspections are made by trained personnel. The
inspection of the mechanized loading equipment (forklift)(used only in Building 455), which is load-tested

annually as required by U.S. Navy directive, is not included in Table F-1. Inspection periodicity 1s based

on the following:

o Date of possible deterioration of equipment.

1121-02.DOC E-5



F. Procedures to Prevent Hazards

Table F-1
Inspection Schedule Summary

Annually

Monthly

Responsibility: OSOT Leader/Code 0952A

Category Concerns/Potential Problems Remarks
Safety and Emergency Response . Accessibility
Equipment . Inventory (also after each
use)
. Operability
) Availability
. Cleanliness
Responsibility: Fire Protection Division/Code 103
At-Site Portable Firefighting Equipment . Charged Indicated
. Operability
Activity Fire Alarms . Operability Indicated
Responsibility: Public Works/Facilities Maintenance Division/Code 094
Bldg. 455-Outside Eyewash Stations . Operability Indicated
1121-02.DOC
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F. Procedures to Prevent Hazards

Table F-1

Inspection Sehedule Summary (Cont'd.)

Weekly

Responsibility: Independent Inspections, by the Property Disposal Branch/Code 1122 and the Cast Products Division/Code 210

Concerns/Potential Problems

Category
Bldg. 455 .
Bldg. 1440 o
Bldg. 212 .
Bldg. 328

Adjacent Area )

Ceiling, Vertical Integrity
Floor, Containment Integrity
Precipitation Run-of/Run-off

Locks

Security

Inventory

Containers

- Identification

- Accumulation Time
- Compatibility/Placement
- Integrity

- Closure

- Leaks, Spills
Communications
Ventilation

Min. Aisle Space

Absence of Hazards
Warning Signs Legible

Remarks

Include accumulation time for PCBs
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F. Procedures to Prevent Hazards

Table F-1
Summary Schedule Summary (Cont'd)

Daily (Loading/Unloading)

Responsibility: Property Disposal Branch/Code 1122 (Buildings 455 and 1440)
Cast Operations Branch/Code 2130 (Buildings 212 and 328)

During loading and unloading, inspect area(s) on a continual basis to maintain Management Unit operational
integrity. Inspect area(s) at the conclusion of handling operations.

Responsibility: Law Enforcement Operations Division/Code 101

Conduct frequent patrols of fence lines and gates, shorelines, and the immediate areas of CHS Management
Units. Report unlocked doors (with no IHDIVNAVSURFWARCEN personnel in or near the building) and
other breaches of CHS/EHW Management Unit Security to:

Property Disposal Branch/Code 1122 - Working Hours
Command Duty Officer - Non-working Hours
Cast Products Division - Working Hours
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F. Procedures to Prevent Hazards

. Minimizing probability of an environmental or human health incident if
deterioration, malfunction, or operational error occurs and is not detected between
inspections.

Compliance posture is increased in particular through independent weekly inspections of Building 455,
Building 1440, and adjacent areas by trained personnel from Code 1122. Weekly inspections will also be
conducted on Buildings 212 and 328 by Code 210 personnel. Both CHS/EHW Management Units are
also subject to unannounced inspection from Code 042B (Occupational Safety and Health and Explosive
Safety Inspections Branch), Senior Safety and Supply Department Managers, and Waste Management

and Prevention Branch Personnel throughout the year.

Records of inspections, summarized in Figure F-1 (for Buildings 455 and 1440), are retained by the
Property Disposal Officer for a period of at least 3 years. Records of inspections for Buildings 212 and
328 will be retained by the Cast Division for at least 3 years. PCB inspection logs will also be retained by
the Property Disposal Officer for a period of at least 5 years after termination of PCB storage activities. If
any malfunctions, deteriorations, or operating deficiencies are noted during the inspection, the inspector
will record the problem and recommend the corrective action. The Fire Chief will be notified in the event

that an urgent resource response is require (see Section G).

F-2b Specific Process Inspection Requirements

F-2b(1) Container Storage Inspection :

Buildings 455, 1440, 212, and 328 are inspected weekly. Trained inspectors use a copy of the inspection
form shown in Figure F-1 to assess the operation of each CHS/EHW Management Unit. Buildings are

inspected for the following:

. Management unit integrity and security
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Date

Container Storage BLDG 445

PCB Storage Facility BLDG 1440

Time

Explosive Hazardous Waste Storage BLDG 212

Explosive Hazardous Waste Storage BLDG 328

Item

Nature of Potential Problem

Figure F-1

Inspection Form

Status

Sat

Inspector

Code

Unsat

Action Recommended

Date of Correction

1. Structure

a. Wamming Signs

b. Door(s)

c. Lock(s)

d. Roof/Ceiling, Vertical
Surfaces

e. Floor, Storage Surface
Integrity

f. Housekeeping

g. Adjacent Area (100"

Placement
Damage
Legibility Under 25'

Damage

Obstructions

Broken
Missing
Unlocked

Cracks
Leaks

Cracks
Damage to Sealant

Dikes

Cleanliness
Preservation

Hazards Present

2. Inventory Availability _ _ _ —_
(DD 1348) Discrepancies
3. Containers Labeling/Marking _ _ I I
Leakage
Deterioration
Compatibility
Distortion
Corrosion
Damage
Improper Location
(PCB Only) Receipt Date
Missing _ _ _ _
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4. Storage Space

a. Main Aisle Space

b. Secondary Aisle Space

¢. Stacking
d. Pallets

¢. Handling Equipment

5. Spill Supplies

a. Absorbents

b. Empty Containers

6. Safety Requirements

a. Ventilation

. Lighting

o

¢. Communication
d. Port. Fire Ext.

e. Exterior Evewash

Less than 5°
Spillage

Blocked
Spillage
Less than 2’

Exceeds Limit
Deteriorated

Inoperative
Test Required

Availability
Degradation

Availability

Inoperative
Inoperative
Inoperative
Overdue Test

Inoperative

Figure F-1

Inspection Form (Cont’d’)
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J Container inventory, integrity, and storage procedures

. Compliance with storage requirements

o Auvailability of spill response supplies

. Efficacy of respective buildings' roofs and construction to control run-on and run-
off.

The potential problems on the inspection form represent only a guide for the inspector to perform a
thorough inspection. The inspector is required to check the status of each item and indicate whether its
condition is satisfactory or unsatisfactory. If the status is unacceptable, specific observations will be

recorded and the needed repairs and actions.

In Buildings 455 and 1440, inspectors verify that each container's unique DD Form 1348 Document
Control Number is posted on the container. Each document control number corresponds to a specific
DD Form 1348. This satisfies the inventory requirement, since each DD Form 1348 is a Bill of Lading
and includes identification and quantity among its unit descriptors. The practice of posting the DD Form
1348 Document Control Number on the container independently of its associated DD Form 1348 insures
that the Property Disposal Officer can resolve any questions about inventory which cannot be answered
at the CHS Management Unit. The Property Disposal Officer maintains both automated and manual

records of DD Form 1348 transactions.
F-2b(1)(b) Container Storage Inspection for EHW Management Units
In Buildings 212 and 328, inspectors verify that each container has a hazardous waste label properly filled

out and a SATTP Scrap Sheet. This satisfies the inventory requirement since the hazardous waste label

and SATTP Scrap Sheet includes the identification and quantity of contained material.
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F-3 Preparedness and Prevention Requirements

F-3a Equipment Requirements

The IHDIVNAVSURFWARCEN maintains the following equipment at the Activity:

) At site, or within 1,500 feet, fire call box communication system capable of
providing immediate emergency response.

J External communications are provided by telephones, mounted on the exterior of
Building 455, and immediately inside the door of PCB Storage Building 1440.
Telephones for Buildings 212 and 328 are mounted outside on telephone poles
approximately 50 feet from the buildings. Property Disposal Branch (Code 1122)
Personnel, security patrols, and Fire Protection Division Personnel are also
equipped with battery-operated, hand-held, two-way radios in the event of power
failure. Some explosive devices are susceptible to initiation when exposed to radio
frequency (RF) fields; therefore, personnel performing duties in Buildings 212 and
328 cannot carry radios.

. Portable fire extinguishers, fire control equipment, and equipment for spill control
and decontamination, where applicable. According to OP-5, no one will fight
explosive fires except the Fire Protection Division, which can reach any area within
five minutes with a pumper truck capable of pumping water at a rate of 1,000
gallons per minute. Therefore, Buildings 212 and 328 will not have fire
extinguishers because this might mislead employees into believing they could safely
fight an explosive fire and possibly jeopardize their personal safety.

o Firefighting water at a flow rate of approximately 1,000 gpm and a minimum
pressure of 100 pst from adjacent hydrants.

A list of specific equipment and the respective locations is provided in Section G.

All Activity communications and alarm systems, fire protection equipment, spill control equipment, and

decontamination equipment are tested and maintained by trained personnel at the
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HDIVNAVSURFWARCEN. The Preventive Maintenance (PM) schedules range from a daily basis to a
yearly frequency. The establishment of the schedule is based on the sensitivity and durability of the

equipment.

IHDIVNAVSURFWARCENINST 11320.8 (Series) is the IHDIVNAVSURFWARCEN's Fire Bill. This
bill incorporates requirements of NAVSEA Technical Manual OP-5, Ammunition and Explosives Ashore,
and OPNAVINST 11320.23 (Series), Shore Activities' Fire Protection Program.

F-3b Aisle Space Requirements

Aisle space requirements at the [HDIVNAVSURFWARCEN's storage facilities are discussed in

subsection F-5c.

F-4 Preventive Procedures, Structures, and Equipment

F-4a Unloading Operations

Unloading operations for CHS and EHW are conducted by trained personnel at the
[HDIVNAVSURFWARCEN. Although spills are unlikely, if an accident occurs and waste is spilled, the
spill will be contained with appropriate standard industrial absorbents, sand bags, and other material.
Spilled and residual wastes will be placed in drums for storage prior to transport to a permitted, off-site,

controlled hazardous substance disposal facility, as applicable, if EHW, treated on-site.

Fork-lifts, hoists, hand trucks, or similar equipment are used to handle 55-gallon drums and other
containers. The relatively large bays of Buildings 455, 212, and 328 minimize the necessity for stacking

and therefore permit the nearly exclusive use of hand trucks for container handling. Hand trucks are

1121-02.DOC F-14



F. Procedures to Prevent Hazards

visually inspected weekly. Mechanized loading equipment is load tested annually, and the test is noted on

the equipment. Whenever feasible, drums in storage are placed or moved on wooden pallets.
F-4b Run-Off

Buildings 455, 1440, 212, and 328 are all roofed buildings and are located above the 100-year floodplain.
Roof and sidewall integrity are visually inspected weekly. Buildings 455, 212, and 328 are elevated at
least 3 feet above surrounding terrain. PCB Storage Facility Building 1440 has a 6-inch diked entrance.

The combination of design and construction features negates the possibility of run-on, contact with
CHS/EHW, and run-off.

F-4c Water Supplies

The container storage buildings have concrete, sealed floors. The drains in Building 212 and 328 have
been sealed using concrete. No adverse impact on the underlying groundwater is anticipated since any
spilled wastes are expeditiously cleaned up after a spill. Buildings 212 and 328 will not contain liquid
wastes.

F-4d Equipment and Power Failures

Equipment failures and power outrages should not affect the planned operation of the storage areas.
These operations are not dependent on specific equipment operation or power, and are able to remain
functional and contain CHS/EHW in the event of a power failure.

F-4e Personnel Protection Equipment

Personnel protective equipment is routinely stacked and is used as required.
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Standard Operating Procedures (SOP) number 900-007, Hazardous Waste Operation, Storage, and
Management, originally approved 9 January 1989 established the appropriate personnel protection
equipment for personnel handling CHS in Buildings 455 and 1440. This list is presented as Appendix F-
1.

Standard Operating Procedure (SOP) number 198-242, "Less-Than-One-Year Explosive Hazardous
Waste Storage Site Management", establishes the appropriate personnel protective equipment for

personnel handling EHW in Buildings 212 and 328.

F-5 Prevention of Reaction of Ignitable, Reactive, and Incompatible Wastes

Ignitable, reactive, and incompatible wastes may be stored in the CHS/EHW Storage Buildings.
However, each storage building has separate bays for segregation. CHS/EHW will also be segregated

according to their reaction group number (RGN) as described in Section C.

F-5a Precaution to Prevent Ignition or Reaction of Ignitable or Reactive Waste

Containers for the storage of ignitable or reactive wastes are compatible with the specific substance
contained. Containers will be kept closed (except to allow for sampling). The only potential source of
ignition would be external to the container. Smoking is not permitted in Buildings 455, 1440, 212, and
328. Flammable gases or vapors that could accumulate will be removed via the active and passive

ventilation systems.

Ignition of flammable or combustible liquids will be prevented by strict adherence to National Fire
Protection Association (NFPA) Code 30 (1985). Details of the equipment and procedures that will be

used to meet the code are described in the following paragraphs.
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Precautions to prevent the reaction of CHS will be maintained through the use of a strict CHS

segregation plan. Wastes stored in Buildings 455 will be segregated according to their reaction group

number (RGN) as described in Section C. Wastes stored in Buildings 212 and 328 will be segregated in

separate bays according to their explosive safety/handling instructions as described in SOP 198-242.

CHS will be segregated for storage in Building 455 by the use of containment bays. The Environmental

Division will administer the segregation plan, including designating storage areas for previously

unassigned wastes. The CHS stored in the various containment bays are shown on the Building 455 floor

plan (Figure D-6).

In addition, the following actions are taken to prevent any potentially unstable virgin chemicals and CHS

from becoming explosive hazards:

Shelf-life expiration dates are tracked on all virgin materials in the Supply
Department. If the material reaches its shelf-life expiration date, the individual
who purchased the material is contacted for retesting recommendations and further
storage guidance. Retesting of materials, such as adhesives, may be performed by
the Test and Evaluation Department to extend the shelf-life expiration date based
on economic evaluations. If the decision is reached to classify the virgin material
as waste, actions are taken immediately to move the waste to Building 455 or a
less-than-90-day accumulation site. In addition, the Supply Department reviews
purchase orders of new materials to reduce the possibility of in-stock materials
going overage.

Prior to accepting CHS/EHW into Building 455, a Waste Profile Sheet must be
completed (See Figure C-4). Included in this form under the Generator
Certification Section is a requirement for the generator to certify whether the CHS
has the potential for becoming unstable in the future. If the generator believes this
CHS has the potential for becoming unstable in the future, the CHS is
expeditiously processed through the disposal contractor.

Prior to accepting EHW into Buildings 212 and 328, a SATTP Scrap Sheet must
be completed (See Figure C-3). If the generator believes that this EHW is or has
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the potential for becoming unstable in the future, the generator notifies the SATTP
operators and the EHW is expeditiously treated at the SATTP.

F-5b General Precautions for Handling Ignitable or Reactive Waste and Mixing of Incompatible

Waste

Prior to handling containerized ignitable or reactive CHS, personnel will be trained in the proper
procedures, including segregation practices, sampling techniques, and the use of personnel protective

equipment.

The mixing of incompatible wastes will be prevented through the use of a specific segregation program.
The segregation program is dependent upon information supplied the generator or on data obtained from
the Waste Analysis Plan (see Section C) for ensuring segregation or separation of incompatible CHS.
Mixing incompatible hazardous substances is unlikely at the THDIVNAVSURFWARCEN, since the
wastes are rarely mixed or bulked into larger containers. Small containers of compatible wastes are
normally packaged (without opening) into 55-gallon drums (i.e., lab packs) for disposal (without
opening). Some areas, such as the Test and Evaluation Department, tightly wrap EHW in conductive
plastic and place various EHW bugs in scrap cans. This is unlikely to cause a compatibility problem since
the EHW is individually wrapped and may be double-wrapped depending on the EHW. The segregation

of compatibility groups is illustrated in Figure D-6.

F-5¢ Management of Ignitable or Reactive Wastes in Containers

Precautions are taken in the container storage areas to prevent accidental fire and explosion, including the
proper storage of containers (i.e., aisle space, labeling, and sealing of containers), segregated container
storage, and appropriate warning signs. Prior to collection for storage, each container is sealed and

labeled. IHDIVNAVSURFWARCEN personnel identify the contents of each container and provide the
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date when the CHS/EHW was initially generated. Steel drums and cans of CHS are stored on pallets to
minimize contact with leakage or spills, and are stacked a maximum of two high. A minimum 3 feet aisle
space is maintained between container rows of ignitable or reactive wastes to allow access for
inspections. A minimum of 5 feet of aisle space is maintained for equipment so that the risk of damaging

containers by scraping or puncturing is minimized.

Container storage Building 455 is located 1,650 feet from the closest property line; the PCB Storage
Building is located 1,100 feet from the closest property line; EHW Storage Building 212 is located 1,700
feet from the closest property line; EHW Storage Building 328 is located 2,400 feet from the closest
property line (see Figure B-3). This meets Code of Maryland Regulations (COMAR) and National Fire

Code Standards for container storage of ignitable or reactive wastes.

F-5d Management of Incompatible Waste in Containers

PCB Storage is restricted to PCB Storage Facility Building 1440. Accordingly, incompatible wastes are
not stored in PCB Storage Facility Building 1440.

Section D of this application discusses the use of compatible containers for the storage of CHS/EHW
Storage Buildings 455, 212, and 328. Incompatible wastes are not placed in the same containers.
Incompatible CHS are separated by categorical segregation in the eight bays of Container Storage
Building 455. Incompatible EHW are separated by categorical segregation in the two Bays of Buildings
212 and 328. Aisle spacing provides additional physical separation within individual bays. Bay 4 of
Building 455 contains small sub-diked areas since it contains liquids. Containers awaiting complete
analysis will be separated from other containers by two sub-dikes in Bay 4 of Building 455 to prevent

reactions.
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Appendix F.1
Personnel Protection
Equipment
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Description

—

Appendix F.1
. 900-007
SAFETY EQUIPMENT LIST )
Eye Protection 5. Safety Systems and Fixtures

X_ Goggles — Chem X Dust _____ — Fire extinguisher
— Safety glasses — Ventilation system
X_ Face shield (secondary protection) — Eyewash
— Safety shower
2. Respiratory Protection — Fire protection
— Telephone
X_ Respirator, dust/mist —_ Shadow board (tooling board)
X Respirator, organic vapor (black filter) — Red flags
X Respirator, organic vapor/acid gas — Red lights
(yellow filter) — Safety shields
— Respirator, HEPA (purple filter) — Grounding wires
— Prefilter — Dust __  Paint
—— Respirator, airline 6. Environmental Protection
— Respirator, seif-contained breathing
apparatus (SCBA) — Spill containment kit
— Waste water recovery system
3. Protective Clothing
7. Special Items
—— Gloves, nitrile buna rubber (NBR)
X_ Gloves, cottoncloth - =~ - - — —- Back belt (optional)
X_ Gloves, cloth, leather-palm X_ Disposable coveralls
X_ Gloves, chemical-resistant (impervious)
— 4-8 mil (light wt.)
— 9-16 mil (medium wt.) A
— over 16 mil (heavy wt.) _ :
X_ Gloves, solvent, gauntlet .
X Hair protector (soft cap)
— Helmet, construction (hardhat)
X Shoes, safety, conductive
— Coat, lab
X_ Coveralls, cotton, flame-resistant
4. Hearing Protection
— Ear protectars, muff
— Ear protectors, plugs
— Ear protectors, Sound Ban
THDIVNAVSURFWARCEN F.1-1
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G. Contingency Plan

Section G Contingency Plan

G-1 General Information

G-1a Location and Mission

The Indian Head Division, Naval Surface Warfare Center ((HDIVNAVSURFWARCEN) is located in
Indian Head, MD. The Activity celebrated its centennial in 1990. What began as a proving ground for
naval gun technology has evolved into a research, development, and production center for many of the

Navy's weapons and related programs.

Current programs at the IHDIVNAVSURFWARCEN involve gun and rocket propellant, underwater
weapons, energetic chemicals, cartridge- and propellant-actuated devices, air-crew escape devices, test
and evaluation, and special weapons. Additionally, the [HDIVNAVSURFWARCEN has two major
tenant activities, the Naval School for Explosive Ordnance Disposal and the Naval Explosive Ordnance
Disposal Technology Division. These tenants are located on the main peninsula and the Stump Neck
Annex, respectively. Housing is also provided on the IHDIVNAVSURFWARCEN for the families of

military personnel.

The IHDIVNAVSURFWARCEN stores its non-explosive hazardous waste in two buildings. Building
1440 is used exclusively as storage for capacitors and other items contaminated with PCB's. Building

455 stores all other non-explosive hazardous waste.

The IHDIVNAVSURFWARCEN also stores its explosive hazardous waste (EHW) in two buildings.
Class 1.3 explosive wastes will be stored in Building 212 and class 1.1 explosive wastes will be stored in
Building 328. Normally, all explosive hazardous wastes stored at Buildings 212 and 328 will be treated
at the IHDIVNAVSURFWARCEN's Thermal Treatment Points. Information concerning the Thermal

Treatment Points is contained in the RCRA Subpart X Miscellaneous Unit permit application.
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Building 1440 is a steel-frame paneling building with a diked concrete floor, with approximately 1,116

square foot capacity. The maximum PCB inventory is 9,716 gallons.

Building 455 is a renovated brick building with diked concrete floors, sealed with an impermeable
coating. Eight bays serve as storage areas for different types of hazardous waste. Building 455 has a

maximum inventory capacity of 294,500 gallons.

Buildings 212 and 328 are renovated brick buildings with concrete floors, sealed with an impermeable
coating. Two bays in each building serve as storage areas for solid explosive hazardous wastes. Building
212 has a maximum inventory capacity of 50,000 pounds. Building 328 has a maximum inventory

capacity of 2000 pounds.

More detailed descriptions of these facilities and a general description of the hazardous waste stored at

Buildings 455, 1440, 212, and 328 can be found in the site-specific spill plans.

G-1b Emergency Response Plans and Personnel

The contingency plan described herein is for the [HDIVNAVSURFWARCEN and specifically for its four
permitted storage facilities (Buildings 455, 1440, 212, and 238). The description of the contingency plan
is two-tiered. The first tier details the [HDIVNAVSURFWARCEN response to spills, fire and personnel
injury in general. The second tier is comprised of site-specific contingency plans. The site-specific
contingency plans contain detailed information on floor plans, drains, power disconnects, underground
utilities, hydrants, etc. The site-specific contingency plans for Buildings 455, 1440, 212, and 328 are
contained in Appendices G.1 thru G .4.

For each of the emergency situations outlined in the general contingency plan, there is a designated team.

The Fire Protection Division is the first responder to all emergency calls. This includes spills, fires, and
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injuries. Fires and explosions are dealt with by the [HDIVNAVSURFWARCEN Fire Protection
Division. Hazardous substance releases are handled by the On-Scene Operations Team (OSOT) under
the supervision of the Fire Chief. Calls for medical emergencies are answered by the
[HDIVNAVSURFWARCEN’s Emergency Medical Technician (EMT) squad under direction of the Fire
Chief.

The Fire Protection Division employs 40 certified firefighters, inspectors, and specialists. With the
exception of the firefighters that comprise the EMT teams, all of the firefighters are full-time employees
with no collateral duties. The Fire Protection Division is staffed 24 hours per day, 7 days per week with
a minimum of 15 people on duty. All of the firefighters have attended the 40 hour 29 CFR 1910
HAZWOPER training.

The OSOT is comprised of approximately 17 trained employees. Most OSOT members have other

assignments at the Activity. The work and training performed for the OSOT are collateral duties.

The EMT team is manned by 27 firefighters cross-trained and certified as EMTs. A minimum of two
EMTs are on duty at all times. The ambulance is operated from the firehouse (Building 878).

G-2 Emergency Response Coordinators (ERC)

The Commandant of the Naval District-Washington (NDW) has developed a contingency plan for the
National Capitol Region, which includes Maryland facilities. The Commander of the Engineering Field
Activity, Chesapeake (EFACHES) has been designated as the Navy On-Scene Coordinator (NOSC) by
the Commandant NDW. The physical location of the Activity is under the EFACHES's jurisdiction.

The Commander of the IHDIVNAVSURFWARCEN is designated as the Facility Incident Commander

(FIC) responsible for mitigating, containing, and cleaning-up oil discharges and hazardous substance
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releases. The FIC relies on the Fire Chief to provide technical guidance in responding to situations
involving hazardous substances. Figure G-1 shows the relationships of the various commands involved in

the contingency plan.

If an emergency situation develops at the solid waste management units at the
[HDIVNAVSURFWARCEN, the discoverer will immediately dial the Fire Protection Division
Dispatcher at extension 4333 on the telephone and describe the situation to the dispatcher. The
dispatcher position, which is staffed 24 hours a day, is located in the Fire Protection Division. The

dispatcher then contacts the appropriate emergency authority.

The Fire Chief is Code 103 (presently Robert Harrison). It is his overall responsibility for emergency
management operations. The Fire Chief relies heavily on the OSOT Leader’s expertise and support when

confronted with a fire or explosion involving hazardous substances.

For leaks or spills of hazardous substances, the dispatcher will immediately contact the primary OSOT
Leader (presently Fred Cox). Table G-1 lists the information necessary to contact the OSOT Leader
and/or his alternates in the order of priority. The Fire Chief assumes position as the FIC and remains until

officially relieved by higher authority.

The Fire Chief, and his alternates have the authority to commit whatever IHDIVNAVSURFWARCEN
resources are deemed necessary to control or mitigate the emergency. Table G-2 lists the Activity's

resources available to the Fire Chief for use in emergencies.

If the emergency is of such magnitude as to exceed the capabilities of the Activity, the Fire Chief will,
with approval from the Commander, IHDIVNAVSURFWARCEN, coordinate with outside organizations
to augment the response efforts. The activity’s Emergency Manager will assist with the coordination

efforts. Table G-3 lists organizations to be contacted for various emergency situations.
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Figure G-1

THDIVNAVSURFWARCEN Contingency Plan Command Structure

Commander
Naval Base Norfolk
NAVY ON-SCENE COORDINATOR (NOSC)

Commander
IHDIVNAVSURFWARCEN
FACILITY INCIDENT COMMANDER
(FIC)
A
Contractors ] Legal Affairs Public Affairs Emergency Manager
Technical
FIRE CHIEF
T

Emergency
Medical
Technicians

Fire Department
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Organization

Fire Protection Division
Fire Chief

On-Scene Operations Team

(OSOT) Leader
OSOT Backup-1
OSOT Backup 2

Spill Reporting
Official (SRO)

SRO Designated
Backup-1

SRO Designated
Backup-2

Public Works
Officer (PWO)

PWO Designated
Backup

Branch Medical Clinic
Public Affairs Officer

Property Disposal
Officer (PDO)

Emergency Manager

Safety Department
Representative

Table G-1

Personnel Notification List

101 Strauss Avenue

Indian Head, Maryland 20640-5035

Name

Robert Harrison

Fred Cox

Dave Fuchs
Travis Yon

Sherry Deskins

Edward Dancausse

Mataline Dillard

LCDR H. G. Chase

Susan P. Adams

Christina S. Adams

Robert Steves

Bonnie Thompson

John Kitchen

Work Telephone No.

x4333

743-6745/6746

743-4581
743-4654

743-6745/6746

743-6745/6746

743-6745/6746

743-4286/4288

743-4320/4711

743-4449
743-1637/4627

743-4343

743-6724

743-4484/6507

Indian Head Division, Naval Surface Warfare Center

Home Telephone No.

(804) 224-9397

(301) 375-9008

(301) 743-3786
(703) 663-2243

(301) 705-7006

(301) 934-9450

(301) 870-5683

(703) 799-9331

(301) 292-8852

(301) 870-9061

(301) 423-5960

(301) 934-5211

(301) 248-2565
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Table G-2
Emergency Equipment and Locations
Equipment/material Location Grid Location Telephone Inspection
(see Figure B-4)
Fire
1987 - Pierce Building 878 H-35 x4370 Daily
1000 GPM Pumper
1988 - Pierce Building 878 H-35 x4370 Daily
1000 GPM Tele-Squirt
Brush truck Building 878 H-35 x4370 Daily
Saws Building 878 H-35 x4370 Daily
Fire Pumps Building 878 H-35 x4370 Daily
Spill Response
Maps and Charts Building 351 K-33 x4288/4286 N/A
Boat, Motor, Gas, Building 510 M-31 x4269 Monthly
& Life preservers
Floating boom Building 406 S-32 x4269 Semi-annually
(Class II), Boom
warning lights,
and Workboats
Nets & Absorbent Building 406 S-32 x4269 Annualily
mats
Pumps Building 406 S-32 x4269 Quarterly
Drums Building 406 S-32 x4269 N/A
(empty 55 gal.)
Sandbags Building 24 K-6 x1289 Annually
Soda Ash (Sodium  Building 304/263 L-34/G-35 x4722 Annually
Carbonate)
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Table G-2 (cont'd.)

Emergency Equipment and Locations

Equipment/material Location Grid Location Telephone Inspection
(see Figure B-4)

Acetic acid Building 410A M-31 x1230 Annually
Hydrochloric acid Building 410 M-31 x1230 Annually
Absorbents Near Building J-35 x4269 Annually
456 (Rail car
USN 64-04245)
Floating booms Between R-31 x4269 Annually
Buildings 127
and 412 (Rail

car USN 61-0360)

Medical

Ambulance (1989 Building 878 H-35 x4370 Daily
Ford 350 Wheel-
coach

Automatic CPR Building 878 H-35 x4370 Daily
device

Helicopter pad Building 1535 C-35 N/A N/A
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Table G-3

Emergency Contacts

Emergency Situation Organization/Agency Emergency No.
Injuries Charles County Dispatcher* 911

Need More Charles County Dispatcher* 911
Ambulances

Need Immediate Charles County Dispatcher* 911

Air Evacuation

Fire/Explosion Charles County Dispatcher* 911

Hazardous Materials National Response Center 1 (800) 424-8802
Spill or Release

Maryland Dept. of the Env. (MDE) 1 (410) 974-3551
(7 days/week)

MDE Enforcement Division 1 (410) 631-3400
(M-F, 0800 - 1700 hours)

MDE Emergency Response Personnel 1 (410) 333-2950
(M-F, 0800 - 1700 hours) 1 (410) 974-3551
(nights/weekends)

If Spill Reaches National Response Center 1 (800) 424-8802
Navigable Waters Maryland Dept. of Environment 1 (410) 974-3551
(7 days/week)

Large Spill Navy On Scene Coordinator 1 (202) 767-1285
EFACHES

(7 days/week)

*Charles County dispatcher determines which hospitals receive injured, which county fire departments should assist the

[HDIVNAVSURFWARCEN fire department, and the necessity of air evacuation.

1121-02.DOC G-9



G. Contingency Plan

G-3 Implementation of the Contingency Plan

The decision to implement the contingency plan will be determined by the degree of threat an imminent or
actual hazardous substance incident poses to human health or the environment. The contingency plan

will be initiated by any of the following triggers:

1. Fire and/or Explosion.
a. A fire causes the release of toxic fumes.
b. The fire spreads and could possibly ignite materials at other locations on-

site or could cause heat-induced explosions.
C. The fire could possibly spread to off-site areas.

d. Use of water or water and chemical fire suppressant could result in
contaminated run-off.

e. An imminent danger exists that an explosion could occur, causing a safety
hazard because of flying fragments or shock waves.

f. An imminent danger exists that an explosion could ignite other hazardous
substances at the Activity.

g An imminent danger exists that an explosion could result in release of toxic
substance.
h. An explosion has occurred.
1. The Fire Chief's discretion.
2. Spills or Substance Release
a. The spill could result in release of flammable liquids or vapors, thus causing

a fire or gas explosion hazard.

b. The spill could cause the release of toxic liquids or fumes.
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C. The spill could be contained on-site, but the potential exists for ground
water contamination.

d. The spill cannot be contained on-site, resulting in off-site soil
contamination and/or ground or surface water pollution.

e. OSOT Leader’s recommendation.
3. Personnel Injuries
a. Injuries requiring medical attention that exceed

IHDIVNAVSURFWARCEN’s capability in treating/transporting.

G-4 Emergency Response Procedures

G-4a Notification

Figure G-2 contains a flow chart that depicts the order of responses to an incident involving hazardous

substances.

In the event of a situation involving a hazardous substance,

L The discoverer will:

1. EVACUATE the area to an appropriately safe distance or rallying point, and
ACTIVATE ALARMS while exiting.

2. CALL extension 4333 and report to the dispatcher:

His or her name and telephone number

Location of emergency, by building number
Extent of any injuries

Substance involved in spill, fire, etc., and volume
Description of any reactions
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o Source of incident (container, barrel, etc.)
o Time when the incident occurred.

3. INFORM his or her supervisor.
4 ALERT personnel in adjacent areas.

5. CONTROL the incident if it does not pose a safety or health threat.

IL. The Fire Department Dispatcher will:
1. Notify Fire Department
2. Notify the OSOT Leader
3. Summon ambulance(s)
4 Notify Security
5. Notify CDO (CO/CSO)
6. Notify Emergency Manager
7. Notify Environmental Division
8. Notify Public Affairs
9. Notify Local Authorities via the 911 system, if necessary.

G-4b Identification of Hazardous Substances

Early in the response sequence, the Fire Chief will establish the exact nature of the incident by
determining the physical and chemical properties of the substances involved, the exact source, volume,

and the area of the extent of the release. To obtain this information, the Fire Chief will use:

Signs posted on the exterior of the building.
Interviews with observers/handlers.

Labels or container identification.

Internal Manifest.

Uniform Manifest.

o Records pertaining to storage.

J Chemical analysis of samples.
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The proper identification of the hazardous substance is essential to accurately assess the magnitude of the

hazard to human health and the environment.

G-4¢ Assessment

The Fire Chief will use all information and resources available to him to assess direct and indirect threats

to human health and the environment.

The site-specific contingency plans for Buildings 455, 1140, 212, and 328 contain immediate action plans,
evacuation procedures, area layouts, building layouts, probable spill routes, and possible bay contents.

The layouts depict locations of such structures as dikes, drains, alarms, hydrants, etc.

Robert Steves of the Property Disposal Office (PDO) is currently the Branch Manager in charge of
operating Buildings 455 and 1440. Heidi McArthur is currently the designated site manager and will be
in charge of Buildings 212 and 328. During an emergency situation, the PDO or site manager will
provide as much information and support as necessary to control the incident. On the basis of verbal

report, the Fire Chief will:
(a) Formulate a plan of action to stop or mitigate the release of the hazardous
substance;
(b) Determine the need for additional emergency personnel and equipment; and

() Designate areas to be evacuated.

The PDO/site manager will submit a written report to the Public Works Department, Waste Management
and Prevention Branch, within four (4) hours to confirm the contents of the verbal report. The Public

Affairs Officer and the Emergency Manager will also receive a copy of this report.

1121-02.DOC G-14



G. Contingency Plan

G-4d Control Procedures

The IHDIVNAVSURFWARCEN has a general contingency plan that provides guidelines of action and
responsibility for responding to emergency situations. Beyond the general contingency plan, the
IHDIVNAVSURFWARCEN maintains site-specific contingency plans for the various facilities that store

significant amounts of hazardous substances/wastes.

The contingency plans address:

) Fire or explosion
J Hazardous substances spills/releases
o Personnel physical injury

G-4d(1) Fire/Explosion

On-Scene Command

In the event of fire, explosion, hazardous substance spill or release, the Fire Chief is the on-scene
authority. He may delegate that authority at his discretion. If the fire scene involves hazardous
substances, the Fire Chief will be advised and supported by the OSOT Leader. On rare occasions, it may
be necessary for the OSOT (On Scene Operations Team) to enter a fire scene first to neutralize hazards

to the firefighters.
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Immediate Action

When a fire is reported, the Fire Protection Division will respond immediately to the situation. Each
building has a predetermined route by which the fire equipment will travel to the emergency site. The
predetermined route will place the fire equipment at the optimal position relative to hydrants, assembly
areas and safety zones. Once on the scene, the Fire Chief will evaluate the problem, evacuate the area as

necessary, and take control of the site.

Evaluation

Foremost among the concerns of the firefighters approaching a fire is the contents of the building. Many
of the buildings at the IHDIVNAVSURFWARCEN contain various quantities and classifications of
explosive substances and inert hazardous substances. The firefighters have access to a computer-based
inventory of a buildings' contents. In addition to the computer inventory, firefighters use the identification

signs posted on every explosive or inert hazardous substances building.

Buildings with explosive substances display signs that indicate the classification of material and the net
explosive weight (NEW) limits. If a building is empty of explosive substances, it will dispiay an
"EMPTY" sign. Ifthere is a discrepancy between the computer-generated inventory and the display
signs, firefighters always use the information from the display signs. For evaluation purposes, firefighters

always assume a building has the maximum NEW allowed unless posted as empty.

Explosive substances are classified by definitions set forth in NAVSEA OP-5 Ammunition and Explosives

Ashore. Table G-4 describes the classifications.
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Table G-4
Hazard Class I Division Designators and Type of Hazard

Division Type of Hazard
1 Mass detonating
2 Non-Mass detonating - Fragment
producing
3 Mass fire
4 Moderate fire, No blast

Inert hazardous materials are identified by signs conforming to the National Fire Protection Association

(NFPA) No. 704-1985 standards.

The Fire Chief will also consider in his evaluation:

. Weather conditions
Proximity to adjacent buildings

o Advice provided by the OSOT Leader

o Physical barriers

o Injuries

o Elapsed time

o Information provided by area supervisors

The Fire Chief will determine the appropriate action based on available information and recommendations
of knowledgeable personnel (area supervisors, safety, OSOT, Environmental, etc.). Table G-5 provides

some burn/no burn criteria.
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Table G-5

Suggested Criteria for ""Burn/No Burn" Decisions

Criteria

Allow to burn

Extinguish

Spill location

Availability of

safety equipment and
protective clothing
Population density
Presence of

other combustible

materials
other

Substance
’spilled

Containment status
Release from source

Availability of foams

dry chemicals, or powders

Wind conditions

Isolated away from
public and buildings

Limited

Low, evacuated

None present

High vapor pressure

High toxic vapors

Non-toxic combustion
produced

Complete

Continuing

Limited

Calm

Proximate to public
and buildings

Self-contained
breathing apparatus
High, not evacuated

Hazardous materials;
petroleum or natural gas

transmission or storage; wooded areas; and

combustible structures
Low vapor pressure

Low toxic vapors and
fumes

Hazardous by-product(s)

produced from combustion

Uncontroiled status
Stopped

Sufficient

Strong, gusty

The THDIVNAVSURFWARCEN Fire Department library contains many references for control of fire situations or
flammable substances during spills. These references include:

. The EPA Flammable Hazardous Substances Emergency Response Handbook: Control and Safety Procedures.
. The NFPA Fire Protection Guide

. The Bureau of Explosive: Emergency Handling of HM in Surface Transportation.
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Evacuation

Every work area has a pre-determined assembly area at a safe distance from explosive areas. In the event
the fire alarm is sounded, personnel will immediately evacuate the area and assemble at the designated

assembly area. The area supervisor will conduct a head count.

After the Fire Chief has arrived on the scene, he will determine the necessity of evacuating adjacent

buildings. Security personnel will conduct further evacuation.

The Fire Chief will also be available to assist appropriate officials in deciding whether the local areas
should be evacuated. If the need arises for local residents to be evacuated, the Fire Chief will notify the
proper local authorities via the Charles County Communications Center.

Site Control

Upon arrival at a fire scene, the Fire Chief will:

o ESTABLISH a command post to coordinate activities from a safe distance.

e SEEK out the area supervisor to get information about building materials and
personnel (area supervisors in explosive operations always wear yellow hats).

e ENSURE no personnel are within a minimum of 500 feet if explosive substances are
involved.

e CLASSIFY incident stages as follows
- Condition 1 - Accidental or false alarm; sprinkler trip with no fire.
- Condition 2 - Small fire, i.e. brush, rubbish, gutter, dowel rod, or rolling

mill fires which cause little damage and do not expose large amounts of
explosives to fire; no waiting period involved.
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- Condition 3 - Working fire involving building(s) or area; moderate to large
amount of damage; if potential for explosion exists as in mixer, press or
magazine fire, a 30-minute waiting period will be observed.

- Condition 4 - Explosion or fire involving injury to personnel; major damage

involved; if explosives are involved, a waiting period will be observed (30
minutes from the last explosion).

At the end of the mandatory 30-minute waiting period, the situation will be re-evaluated before

firefighters/OSOT are allowed to enter a building.

Fire Containment and Control

Once entry into a fire situation is allowed by the Fire Chief, firefighters will:

. Disconnect power supply

o Make initial attack

J Subsidize sprinkler system

o Cool adjacent structures or containers
o Ventilate structure after fire is out

The Fire Chief is continually advised by the OSOT Leader about ways of minimizing the environmental
impact due to a hazardous substance fire. Once a fire is extinguished, the OSOT's efforts will be

coordinated with the FIC.

Documentation and Recovery

After each fire, the Fire Chief will prepare a Fire Report to the Naval Safety Center of the Atlantic

Division in Norfolk, Virginia. The Navy Fire Marshal is required to investigate any fire whose
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destruction is estimated to have exceeded $100,000. The Fire Chief will request an investigation of any

fire of suspicious origin.

G-4d(2) Hazardous Materials Spills/Releases

On-Scene Command

In the event of a hazardous substance spill, the on-scene authority is the Fire Chief. The official title
during these types of situations is the FIC. He is the delegated authority of the Commander,
IHDIVNAVSURFWARCEN. The FIC is closely supported by the OSOT Leader in spill response

situations. The Fire Chief will activate the Site-Specific Contingency Plan immediately.

Immediate Action

The Fire Chief will assess the situation and immediately take all necessary actions to protect human
health, the environment, and property. The Fire Chief, will direct and coordinate the following

concurrent efforts of the emergency response units:

o On Scene Operations Team (OSOT)

- RESCUE/EVACUATE all personnel from areas that may be exposed to
the spilled substance, especially to vapors, smoke, or fire.

- SECURE IGNITION. Secure electricity as soon as possible to reduce
potential for fire or explosion. Remove ignition sources, such as
combustion engines, electric motors, cigarette smoking, and open flames.

- PREVENT spill from spreading, if possible, without getting exposed to the
spilled substance.
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WARNING: Rescue team shall enter a HIGH RISK area ONLY in the
event of hazard imminent to life, and shall wear full protective gear,
including Self-Contained Breathing Apparatus.

. Security

- ISOLATE area of nonessential personnel.

- ESTABLISH and CONTROL a patrolled perimeter at a safe distance from
the affected area, to divert traffic and control public access.

The FIC will maintain radio communications in non-explosive areas with all units involved in the

emergency. The IHDIVNAVSURFWARCEN Emergency frequency 139.525 kHz will be used.
Concurrent with immediate emergency actions, the Fire Chief shall initiate the following actions:
o ESTABLISH a command post at a safe distance upwind and uphill from the

incident.

o ACTIVATE OSOT, as required. Designate a safe location and advise the
responding units to stage at such location until instructed to take specific action.

o MAINTAIN an incident log of all actions taken during the course of the response,
using the Spill Report sheet shown in Appendix G.5.

Site Control and Evaluation Actions

Promptly after arriving at the site, the Fire Chief will initiate actions to establish control of the affected
area, so that effective stabilization of the spill is achieved with minimal risk to response personnel and the

environment.
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The following general rules shall apply in performing site control and evaluation operations:
o Site Control

- The OSOT will coordinate their actions with the Fire Chief (i.e., establish
and control the work and safety zones within the CONTROL SITE,
consisting of the support area (command post, upwind), contamination
reduction area (decontamination station), and contaminated area
(immediate spill area in which actual or potential danger exists from
hazardous condition)).

- Entrances and exits from the contaminated area must be planned and
emergency escape routes identified.

- Only personnel with proper protective equipment and an assigned task will
enter the contaminated area.

- Decontamination procedures must be established to control the spread of
contaminants into the clean areas. The decontamination station shall be
operational before personnel are allowed to enter into the contaminated
area.

- Entry team shall be thoroughly briefed prior to each entry. They will also
be debriefed after decontamination.

- All personnel and equipment leaving the contaminated area shall be
considered contaminated and shall pass through the decontamination
station for proper decontamination. Decon Station personnel shall also
wear protective equipment appropriate to their function and risk.

- All spent wash and rinse solutions, brushes, sponges, etc. used in
decontamination shall be considered contaminated and shall be properly
decontaminated or disposed of.

Security will establish a patrolled perimeter at a distance from the spill (determined by the Fire Chief), to

keep nonessential personnel and the public away from the CONTROL SITE.

1121-02.DOC G-23



G. Contingency Plan

All non-response personnel within the perimeter affected by the CONTROL SITE will be evacuated from

this area.

. Evacuation

The Fire Chief will:

- DETERMINE the need for evacuation of personnel from areas outside the
CONTROL SITE. Evacuation distances and directions will be defined
based on consultation of the appropriate technical references (e.g., DOT
Emergency Response Guidebook), expert advice/recommendations, actual
conditions (e.g., confined spaces, movement of toxic fumes), and the site-
specific contingency plan.

- If evacuation of the civilian community off-base becomes necessary or
advisable, IMMEDIATELY NOTIFY the proper local authorities via the
Charles County Communications Center.

° Evaluation

The OSOT Leader shall direct the OSOT actions to define the hazards involved
and severity of spill as quickly, safely, and completely as possible. The OSOT will
use the Spill Report, provided in Appendix G.5, to record information gathered

during these actions. This information may include the following:

- IDENTITY of hazardous substance(s) involved. Look for labels,
markings, and shipping papers on containers. Ask site personnel
(supervisor, persons involved, knowledgeable people on the scene).
Consult the SITE-SPECIFIC CONTINGENCY PLAN.
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SAFETY HAZARDS AND RISKS associated with the hazardous
substance(s) involved. Use reference library on response vehicle and
appropriate MSDSs. Contact outside sources for technical assistance.
These sources may include:

CHEMTREC (Chemical Transportation 800-424-9300
Emergency Center)

NRC 800-424-8802

Association of American 202-639-2222
Railroads/Bureau of Explosives

Maryland Department of the 410-974-3551
Environment

Relative seriousness of the situation. What is the condition of the spill? Is
it contained? Stopped? If not contained, is it safe for response personnel
to control/contain spill?

IF NECESSARY, an entry team properly trained and equipped will
carefully monitor the conditions near the immediate spill area and its
surroundings, and take necessary samples to determine actual/potential
dangers such as:

- Possibility of fire/explosion

- Oxygen deficiency--particularly in confined spaces

- Presence of toxic gases or vapors

- Presence of incompatible substances

- Possibility of dangerous vapors affecting surrounding area

WARNING: EVERY ATTEMPT shall be made to assess the situation from a safe
distance. Response personnel shall wear proper breathing apparatus and protective gear,
if necessary, to approach the spill. A backup for every entry team shall stand by to
provide support. Entry team shall approach the spill from upwind assuming worst-case
ambient concentration of the substance. A Decon Station shall be established prior to
entering the hazardous zone.
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The following factors will influence the proper precautionary measures, spill control methods, and

necessary resources (i.e., personnel and equipment) for stabilization of the incident:

Substance characteristics

Quantity spilled and physical state

Actual/potential hazards

Weather conditions

Spill movement

Existing containment barriers--natural or man-made

Existing drainage

Distance to environmentally sensitive or highly populated areas

Spill Containment and Control

The OSOT Leader shall ensure all appropriate safety precautions are taken, the best control methods
have been selected, and proper spill response equipment is available. Control of immediate hazards, such
as from fire, explosion, or toxic gas release, shall have top priority. Depending on the type and condition

of the spill, some or all of the procedures in Table G-6 will be employed by the OSOT Leader to:

. STOP SOURCE of spill if it is still occurring, through such actions as:
- Close valves
- Plug leaks in containers
- Upright containers
- Replace leaking containers
- Empty leaking containers into non-leaking container
- Encapsulate leaking containers into larger recovery container

General considerations for stopping source of releases are given in Table G-7. The table gives a specific
criteria and the subsequent results if an attempt was made to eliminate the criteria versus what would
happen if no attempt was made.
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Table G-6

Methods for HS Spill Control and Containment*

Equipment Equipment
Technique Use/Scenario Requirements Characteristics

Source Control Stop release from leaking e Leak control kit Spark-resistant tools,
e Patching container or valve e Hand tools non-ferrous
s Plugging Spill site
e  Valve shut-off’
o Uprighting/

draining

container
Gas/Vapor Reduction Control/Mitigate immediate e Portable fans, blowers Explosion-proof

Drains Covering

Dust Covering

Herding

Diking/Damming

Ditch/Trench Excavations,

Culverts

Floating Barriers

hazard from flammable, -
explosive, and toxic .
gases/vapors .
Avoid liquid spill run-off .
into floor/storm drains .

Prevent dispersion of powder o
chemical spills

Prevent expansion of liquid .
spills on land or insoluble, .
floating spills in water .
Contain liquid run-off or .
water stream contaminated

by soluble or miscible spill .

Divert liquid spills on landor  «
water stream

Contain insoluble floating .
spills .

Firefighting foams
Water sprays/mists
Sorbent pads/sheets

Cover sheets
Plastic
Rubber

Cover sheets

Brooms
Water hose stream
Compressed air

Earth moving equipment
and tools
Foams (polyurethane)

Earth moving equipment
and tools
Prefabricated culvert

Booms
Device to deploy booms

electrical equipment
No power tools
Inert, non-reactive
absorbent special for
vapor control

Chemical resistant

Chemical resistant

Inert, non-reactive broom
material

Inert, non-reactive
sorbent material
Spark-resistant tools,
non-ferrous

Absorbent barriers
(sealed booms, pillows,
sandbags)

Spark-resistant tools,
non-ferrous

Chemical resistant

1121-02.DOC

G-27



G. Contingency Plan

Table G-6
Methods for HS Spill Control and Containment (cont'd.)

Equipment Equipment
Technique Use/Scenario Requirements Characteristics
Absorption Contain, collect and remove e Sorbents e Inert, non-reactive
liquid spill on land or materials
. . oy - sheets
insoluble floating spills in .
e Specific sorbent for
water - mops . .
specific spill substance
- pillows
- booms
- granular

" Based on Naval Energy and Environmental Support Activity NEESA) Document 15-022.
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Table G-7

General Considerations for Stopping Source of Releases*

Criteria

Availability of safety
equipment

Nature of discharge

Type of substance

Volume spilled/volume
remaining ratio

Containment of spillage

Rate of discharge
Size of hole or rupture
Potential of fire

Relative difficulty in
stopping discharge

Note:

Attempt

Sufficient

Open valve or
pump failure
Toxic, nonreactive,

nonvolatile,
nonpersistent

Low

None

Slow, dripping
Small
No potential

Easy

No Attempt
None

Rupture or
explosion
Highly toxic,
dangerously
reactive, volatile,
corrosive, persistent
High

Present and
sufficient

Fast, streaming
Large

Already existing

Great

In no instance should an attempt be made to stop a discharge without the proper protective clothing and safety equipment.

" Based on NEESA Document 15-022.
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o DISPERSE toxic/flammable gases or vapors as soon as possible:

- Ventilate indoor areas. Use blow-out ventilation or portable fans--
EXPLOSION-PROOF only. Open doors and windows.

- Dilute water-soluble liquids ONLY IF ABSOLUTELY NECESSARY to
prevent imminent danger to life. Obtain authorization from Commander
and notify NOSC. Be cautious of water-reactive chemicals. Consult
Material Safety Data Sheets and other applicable technical references.

- Flush corrosives to reduce vapors. Control run-off.

Use fog-streams to absorb vapors. Control run-off.

° CONTAIN spill or PREVENT spill run-off from entering sewer or drainage
systems, or reaching surface or ground waters. Consult site-specific contingency
plan for containment options and location of drains.

- Construct dams or dikes to contain spill as close to the source as possible.
Use sand, dirt, or any available inert absorbent material, foams, or gels
suitable to dam the flow.

- Excavate temporary ditch, trench, or channel to direct spill run-off to
containment.

- Use plastic cover for floor and storm drains.

o MINIMIZE spreading of dust or powder spills. Cover with non-reactive tarp to
protect from wind or rain.
If the spill cannot be contained and enters, or threatens to enter the sanitary or storm sewer systems or
the waters of the Potomac River or Mattawoman Creek, then continued response comes under the

authority of the Navy On-Scene Coordinator (NOSC). The Fire Chief shall:

o MAINTAIN on-scene command until relieved by the NOSC, if necessary.

o ANTICIPATE the movement of the spill. Consult site-specific contingency plan
for probable spill routes and secondary containment options, and implement
containment options. :
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INSTRUCT Public Works Officer (PWO) or his representative to take all
necessary and possible action (construct dam, deploy temporary interception
devices, etc.) to prevent the spill run-off from exiting the property.

Procedures applicable for controlling the spread of spill contamination, once it has
entered the waterways, will depend on location, amount spilled, and properties of
the substance spilled. Control methodology shall depend most strongly on how the
material behaves in water (i.e., floats or sinks).

DETERMINE the fate of the spill.
PROVIDE the following information to the Spill Reporting Officer (SRO):

- Hazardous substance(s) involved and quantity spilled.

- Magnitude and severity of the threat to people, property, and the
environment.

- Affected areas.

- Responsible party--Navy, non-Navy.

- Anticipated containment and cleanup actions.

- Type of assistance required.

- Any other relevant information.

COORDINATE activation of appropriate government/private response
organizations with the NOSC, as necessary to control and remedy the situation.

DIRECT in-house resources to take all possible action to minimize the impact and
spreading of the spill until additional assistance arrives at the scene.

COOPERATE with and SUPPORT all outside organizations directed by the
NOSC, if necessary.

MAINTAIN on-scene command until relieved by the NOSC, if necessary.
When spill is contained and situation under control, DECLARE "End of
Emergency" and DEACTIVATE OSOT units. Direct them to be on alert in case

conditions change.

SUBMIT Hazardous Substance Spill Report Message to FIC.
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The Spill Reporting Official (SRO) will notify the NOSC of the spill and will determine whether the spill
needs to be reported to the National Response Center (800-424-8802) and the state, local, or federal

agencies.

The FIC will:

o NOTIFY the IHDIVNAVSURFWARCEN Public Affairs Officer to report to the
scene. Direct him/her to keep informed of the size and nature of the spill and the
response actions, and coordinate news releases with the NOSC Public Affairs
Officer through the Area Response Center.

. NOTIFY the IHDIVNAVSURFWARCEN Legal Council. Direct him/her to
report to the scene and coordinate all legal aspects associated with the spill.

J If the party responsible for the spill is other than the Navy:

INFORM them of the spill and their financial liability.
- If a contractor is involved, NOTIFY the contracting office.

. VERBALLY NOTIFY the NOSC of the incident.

NOSC EFACHES.................... PHONE: 1 (202) 767-1285

Cleanup and Disposal

Cleanup and disposal are the responsibility of the OSOT Leader under the authority of the FIC. Cleanup
method will depend on the characteristics of the spilled substance, size of spill, location of spill, character
of the area, and potential impacts. Table G-8 describes standard cleanup methods applicable to many

IHDIVNAVSURFWARCEN hazardous substance spills.

The OSOT Leader shall ensure that cleanup efforts are sufficient to meet regulatory requirements,

prevent risk to health and safety of the public, prevent further contamination, and restore environmental
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Table G-8

Methods for Hazardous Spill Cleanup**

Absorption

Contain, collect, and remove liquid
spill on land or insoluble floating
spills in water.

e  Sorbent sheets, mops,
pillows, booms, granular

Inert, non-reactive materials

Specific sorbent for specific spill
substance

On-Site Neutralization

Neutralize acids or alkali spills to
acceptable pH 6-8.

¢ pH meter or litmus paper
e Neutralizing solution

Neutralizer must be weak

Acid spills: sodium bicarbonate, soda
ash, or lime

Alkaline spills: weak acetic acid or
citric acid

water surface.

Dilution* Dilute concentration of liquid spills | e  Water hose stream Inert non-reactive
on land to acceptable limits.
Highly soluble unreactive in water
chemicals only.
Excavation Remove solid liquid spill substance { ¢ Earthmoving equipment Spark resistant tools
and contaminated medium for and tools
proper disposal.
Skimming Remove insoluble floating spills. e  Skimmer (DIP 3001)
e Specialized equipment
Dredging/Pumping Remove insoluble, non-floating e  Specialized equipment Dredging equipment
and contaminated medium from .
bottom of a body of water. Pumping
Suction Remove liquid spills from land or Vacuum Truck Specialized

*  Use this method as a last resort ONLY and with the approval of NOSC.

**  Based on NEESA Document 15-022.
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quality of the affected area. In cases of major releases, corrective actions, including remedial methods,
clean-up levels, and methods of sampling and analysis, [HDIVNAVSURFWARCEN will work with the

MDE to ensure acceptable cleanup. The OSOT Leader or his designate will direct efforts to:

. COLLECT all necessary samples of the affected lands/waters to determine degree
of contamination.

. DETERMINE applicable cleanup method. Determine whether the spill material
can be treated on-site or must be removed, treated, or disposed of elsewhere.
Consult appropriate technical references or information sources listed in Table G-8
to determine correct procedures for cleaning up a spill of the specific substance
involved.

o ASSESS OSOT capabilities to conduct cleanup operatlons and determine need for
outside assistance.

If the decision is to clean up spill with Activity resources, the cleanup personnel shall use proper
protective equipment and observe the standard health and safety procedures that sound industry practices

mandate.

The Cleanup Team will:

. TREAT spill to mitigate hazards (i.e., neutralization), if safe and feasible.
o CLEAN UP and REMOVE spill material using proper procedures.

o THOROUGHLY CLEAN all contaminated surfaces of the spilled substance.
Detergents and solvents can be used to remove residual spill substance from docks,
asphalt, and other hard, impermeable surfaces.

o COLLECT spill residue, other contaminated material, and all nonreusable cleanup
materials, including disposable clothing, sorbents, brushes, rags, brooms, and
containers. PACKAGE material in DOT-approved container. MARK and
LABEL container in accordance with DOT and environmental requirements.

1121-02.DOC G-34



G. Contingency Plan

o Thoroughly DECONTAMINATE and inspect all reusable protective clothing and
equipment before they are returned to their proper storage location.

. Thoroughly VENTILATE indoor areas.

If the cleanup is beyond the capabilities of the OSOT, the FIC shall activate the appropriate contract or
agreement for the cleanup as established in this plan, or coordinate any required additional assistance with
the NOSC. In the event of cleanup by outside contractor or agency, the OSOT Leader shall assume on-

scene command and support cleanup as needed, until relieved by the NOSC if necessary.

After the spill cleanup, the OSOT Leader shall use all available resources to:

o ENSURE that all hazardous waste and contaminated articles generated by a spill
and cleanup incident are properly containerized, stored, manifested, and turned in
to the PDO for disposal according to the Hazardous Waste Management Plan.

J ASCERTAIN that all indoor areas affected by the spill are safe before normal
operations in those areas are resumed.

) DETERMINE the need for necessary environmental restoration activities.

Documentation and Cost Recovery

All THDIVNAVWARSURFCEN Organizational Codes involved in the spill response efforts shall prepare
a report describing their participation in the response and submit their report to the Environmental

Division (Code 095) within 10 days following the incident. The report shall contain the following

information:

e Description of response activities

o Time and duration of response activities

o Listing of personnel and equipment involved
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. Identification of any injuries or damages incurred
o Discussion of problems, suggestions, etc.
. Description of substances/hazards involved (include MSDS)

The Environmental Division shall document all expenditures incurred and submit a report to the NOSC
within 15 days following the incident. Procedures for cost recovery will be pursued by the PWO, Code
09, in coordination with the IHDIVNAVSURFWARCEN Comptroller for routine spills, and with the
NOSC area contingency plan.

G-4d(3) Emergency Medical Treatment Plan

On-Scene Command

In the event of a fire, explosion, or hazardous substance spill, the Fire Chief is the on-scene authority.
The Emergency Medical Technicians (EMTs) will not enter into an emergency scene unless directed by

the Fire Chief. The first senior EMT to arrive at the scene will coordinate all EMT actions.

Immediate Action

The senior EMT will consult with the Fire Chief before taking any actions at the scene of any spill, fire or
explosion. Coordination with the Fire Chief is to prevent unnecessary risk of life, further injury or

contamination. At the direction of the Fire Chief, the senior EMT will:

o EVALUATE the extent of injuries.
. ESTABLISH control of emergency medical needs.
. EVACUATE in the most efficient manner.
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Evaluation

The senior EMT will first seek an accurate assessment of the emergency situation. The EMTs may not be
able to enter an emergency scene, therefore, the Fire Chief becomes the first source of information. The
Fire Chief will provide the EMTs with information concerning the number and types of injuries,
hazardous substances involved, and any other pertinent data. The EMT teams will commence triage as

soon as direct examination of victims is possible.

Triage is broken in five classes of casualties:

o Priority One - Red - Critically ill or injured person who requires immediate
attention. Delay in treatment may be harmful to the patient, i.e., delay potentially
threatens life or function

o Priority Two - Yellow - Less serious condition; requires emergency medical
attention but does not immediately endanger the patient’s life.

. Priority Three - Green - Non-emergent condition; requires medical attention but
not on an “emergency’ basis.

o Priority Four - Black - Does not require medical attention and may not require
transport, e.g., obviously dead.

The EMTs will obtain treatment data from one or more of the following sources:
. The current version of the Emergency Response Guidebook, Department of
Transportation, DOT P5800.4

o Material Safety Data Sheets Available from the IHDIVNAVSURFWARCEN
Safety Department

) Maryland Institute for Emergency Medical Services System (MIEMSS).
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Site Control

The IHDIVNAVSURFWARCEN EMT team will provide primary first aid to victims. The senior EMT
will determine the necessity of requesting the support of outside emergency agencies. If advanced life
support procedures are required, the EMT must request help through the Charles County
Communications Center or from Charles County's Advance Life Support Team located in White Plains,
Maryland. The Charles County Advanced Life Support Team is about 25 - 30 minutes away.

The EMT will prepare the victims for transport to the nearest medical facility. Preparations may include

decontamination at the direction of the OSOT Leader.

Evacuation

The IHDIVNAVSURFWARCEN maintains an ambulance at the firechouse (Building 878). The
ambulance is capable of transporting a maximum of two victims. If there are more injuries than the
IHDIVNAVSURFWARCEN EMTs and equipment are capable of handling, the Fire Chief will request
the Charles County Communications Center dispatcher if additional medical assistance is needed. The

dispatcher will send emergency equipment proportionate to the need.

The Fire Chief may request helicopter transport of victims to medical facilities. He will contact the
Charles County Communications Center dispatcher who will coordinate the air evacuation. Helicopters

are available from the Maryland State Police, U.S. Park Service, Andrews Air Force Base, and Med Star

If the incident involves multiple victims, the Charles County dispatcher will decide what hospitals will
receive which victims. This allows the senior EMT more time for on-scene work. The Charles County

dispatcher will use such factors as hospital census, degree of injury, distance, and capabilities.
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Documentation and Recovery

Every ambulance run is logged in and out. Emergency runs are summarized in a report. Copies of the
report are kept at the IHDIVNAVSURFWARCEN and a copy is sent to the Maryland Institute for
Emergency Medical Services System (MIEMSS).

G-4e Prevention of Recurrence or Spread of Fires, Explosions, or Releases

Buildings 455, 212, 328, and 1440 have several intrinsically safe features that prevent the spread of fires
or explosions. Building 455 is partitioned by 18" masonry walls. Buildings 212 and 328 are partitioned
by 13” masonry walls. Bays 2, 3, and 4 of Building 455 is protected by a wet-pipe sprinkler system. The
nearest adjacent building to Building 455 is 100 feet away. The nearest adjacent building to Building
212 is approximately 240 feet away and the nearest adjacent building to Building 328 is 290 feet away.
Similarly, Building 1440 is composed of non-flammable materials. The stored materials in Building 1440
contain varying concentrations of PCBs. PCBs were used in various items partly because of their low
flammability characteristics and therefore pose a reduced threat of flame spread. Flame spread to

adjacent buildings is prevented by more than 240 feet of distance to the nearest building.
G-4f Storage and Treatment of Released Material
Once an incident is under control, the OSOT Leader will make arrangements for the on-site collection

and storage, or off-site treatment and/or disposal of recovered wastes, contaminated soil, surface run-off,

or other contaminated material contained on-site, as a result of implementation of the plan.
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G-4g Incompatible Waste

Incompatible CHS recovered during cleanup operations, if present at the site, will be segregated. Should
temporary alternate storage of CHS be required, the OSOT Leader will direct operating personnel to
maintain physical segregation and provide proper marking of CHS containers. Operations at the affected

area(s) will not be resumed until decontamination is accomplished.

G-4h Post-emergency Equipment Maintenance

Emergency equipment used during an emergency event will be decontaminated. Equipment not suitable
for use will be replaced. Cleanup may also require removal of contaminated soil. Personnel
decontamination will include showers and cleaning of clothing and equipment. All contaminated
materials, including sorbents, cloth, soil, wood, etc., that cannot be decontaminated will be treated or

disposed of at an appropriate facility.

Prior to resuming operation, the Maryland Department of the Environment (MDE) will be notified that

post-emergency equipment maintenance has been performed and that operations will be resumed.

G-4i Container Spills and Leakage

Spills of CHS could arise from dropping containers during packaging, overturning drums or PCB
transformers, and deterioration or rusting of containers. Spills in container storage Building 455 will be
confined by containment dikes. Small spills in these areas will be collected using absorbent pads or
granules. The absorbents will be collected in drums and disposed of based on the identity of the spilled
waste. Larger spills will be pumped into drums. Residual contaminants will be handled as discussed
previously. Spills from PCB containers stored in Building 1440 will also be confined by contaminant

dikes and handled by using absorbent materials and/or drums. Only solid explosive hazardous wastes will
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be stored in Buildings 212 and 328. If a solid spill occurs, dust pans will be used to clean up the spill.

The spilled material will be collected in cans and disposed of at the SATTP.

G-4j Updating the Contingency Plan

The Contingency Plan will be updated when 1) the IHDIVNAVSURFWARCEN CHS Facility Permit 1s
revised; 2) the plan fails in an emergency; or 3) the IHDIVNAVSURFWARCEN’s mission function
substantially changes which causes an increase in potential emergency situations or changes in the
response necessary in an emergency. The list of emergency coordinators and emergency equipment will
be reviewed biannually and updates will be provided to the MDE through a request for an administrative

change.

G-5 Emergency Treatment

The purpose of this section is to outline the process that the IHDIVNAVSURFWARCEN and the MDE
will follow in an event involving unpermitted emergency treatment of hazardous wastes. Items requiring
emergency treatment may include ordnance or unstable chemicals which have been deemed by
THDIVNAVSURFWARCEN's Safety Department to be an imminent hazard to human health and the
environment, or have been designated as unsafe for transport on public highways in accordance with U.S.
Department of Transportation (DOT) regulations. The IHDIVNAVSURFWARCEN Safety Department
is the Navy office which assigns interim DOT hazard classifications for use by the Navy and the Marine
Corps.

In extremely rare cases, [HDIVNAVSURFWARCEN may be forced to perform hazardous waste
treatment in emergency situations. Prior to any such treatment, the MDE will be notified of the
emergency, and approval of the treatment will be requested by the IHDIVNAVSURFWARCEN.

However, if our Safety Department determines that an imminent hazard to human health and/or the
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environment exists, IHDIVNAVSURFWARCEN may be forced to take steps to mitigate the threat
before MDE approval can be obtained. Explosive Ordnance Disposal (EOD) emergency action
conducted on-site to alleviate an immediate safety threat to civilian or military personnel or property is

not subject to the Resource Conservation and Recovery Act.

This activity has been in operation over 100 years and has, on occasion, discovered ordnance from
training exercises or past operations on-site. In response to this type of emergency, the EOD team which
1s located at the Dahlgren Division, Naval Surface Warfare Center, Dahlgren, Virginia, is contacted. The
emergency telephone number for this EOD team is (703) 663-7379 or (703) 663-7425 during working
hours. In case of surface ordnance, the U.S. Army 149th EOD Detachment which is located at Andrews
Air Force Base, in Clinton, Maryland is contacted. The emergency number for this team is (301) 981-
6216/17. If the EOD team is unavailable, the next closest EOD team will respond. The EOD team will
evaluate the situation and, if possible, package the item for transport to a permitted treatment/disposal
facility. Any ordnance items transported off-site for treatment will be properly manifested as a hazardous
waste. If transportation of the item is impossible, treatment of the item must be performed on-site.
Whatever means are necessary to reduce the hazards and protect personnel and the environment will be

utilized.

During various operations, [HDIVNAVSURFWARCEN uses thousands of chemicals in its production of
propellants, explosives, and other ordnance items. In the recent past, the IHDIVNAVSURFWARCEN
has undergone several major house cleaning exercises to identify and properly dispose of chemicals which
were excess, unknown, or unstable. Since those housekeeping exercises, the following procedures are

now in place to prevent any virgin chemicals or CHS from becoming unstable:

1. Shelf-life expiration dates are tracked on all virgin materials in the Supply Department. If
the material reaches its shelf-life expiration date, the individual who purchased the material
is contacted for retesting recommendations and further storage guidance. The retesting of
materials, such as adhesives, may be performed by the Test and Evaluation Department to
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extend the shelf-life expiration date based on economic evaluations. If the decision is
reached to classify the virgin material as a waste, action is taken immediately to move the
waste to Building 455 or to a less-than-90-day accumulation site. In addition, the Supply
Department reviews purchase orders of new materials to reduce the possibility of in-stock
materials going overage.

2. In addition, prior to accepting CHS into Building 455, a Waste Profile Sheet must be
completed (see Figure C-2). Included on this form, under the Generator Certification
Section, is a requirement for the generator to certify whether the CHS is potentially
unstable. If the generator believes that the CHS has the potential for becoming unstable in
the future, the CHS is expeditiously processed through our disposal contractor.

3. Prior to accepting EHW into Buildings 212 and 328, a SATTP Scrap Sheet must be
completed (See Figure C-3). If the generator believes that this EHW is or has the
potential for becoming unstable in the future, the generator notifies the SATTP operators,
and the EHW is expeditiously treated at the SATTP.

If, in spite of all the precautions, a chemical, CHS, ordnance item, or propellant/explosive becomes

unstable, the IHDIVNAVSURFWARCEN will evaluate and consider the following possible treatment

methods:

1. Package the item for off-site treatment and disposal.

2 Chemically stabilize/treat and transport the item off-site for disposal.
3. Thermally treat the item on-site.

Upon the Safety Department issuance of an imminent hazard notice or their determination that the item
cannot be safely transported on the open road, Activity personnel will contact MDE and brief them on the

situation, the treatment method chosen, and alternatives considered.

For situations where the Safety Department determines that an imminent hazard to human health and/or
the environment exists, the [HDIVNAVSURFWARCEN may be forced to take action to mitigate the

threat before MDE approval can be obtained. In all other circumstances, except EOD emergency action
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conducted on-site, the IHDIVNAVSURFWARCEN will obtain MDE approval prior to treatment or

transport.

The procedure for all emergency actions, except imminent threats to human health and/or the

environment, will consist of the following:

1. Within a reasonable time limit, MDE shall administratively grant one-time authority for
treatment or provide the Activity with specific treatment alternatives which must be
investigated.

2. After further investigation, [HDIVNAVSURFWARCEN personnel will contact MDE and

the review process will begin again.
G-6 Emergency Equipment

Figure G-3 is a photograph of the emergency medical, fire, and spill response equipment for the
THDIVNAVSURFWARCEN. The emergency equipment list (Table G-2) is maintained by the ERC.

The H—IDIVNAVSURFWARCEN has outfitted a spill response trailer that is at the OSOT's disposal. The
24-ft. trailer serves as a mobile command post with all telecommunications equipment necessary to

provide contact with all pertinent emergency organizations.
G-7 Coordination Agreements

The IHDIVNAVSURFWARCEN has a Mutual Police Assistance Agreement with the Charles County
(Maryland) Sheriff's Department. A copy of this agreement is included in Appendix G.6. The Activity
also has verbal (unwritten) agreements with the Maryland State Police and the Maryland Department of

Natural Resources, Marine and Inland Police to provide similar emergency assistance as required.
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The IHDIVNAVSURFWARCEN also has a Mutual Fire Fighting Assistance Agreement with Charles
County, Maryland for fire and emergency medical response. A copy of this agreement is included in

Appendix G.7.

The IHDIVNAVSURFWARCEN does not have formal contracts with outside emergency response or
cleanup contractors because Activity personnel are capable of containing and responding to most
spills/releases. If required at the direction of the Fire Chief/OSOT Leader, the head of the PWO has legal
authority to contract for outside assistance. Additional contractor support is available through the '

Commanding Officer, EFACHES.

A list of contractors for the region who are registered with the U.S. Coast Guard, is contained in

Appendix G 8.
G-7a Police Protection

The Law Enforcement Operations Division of the IHDIVNAVSURFWARCEN Security Department 1s
responsible for security. In addition to routine security, the Law Enforcement Operations Division
personnel respond to all fire alarms and ambulance calls in order to control traffic and secure the area so
that emergency personnel are not hampered in their response efforts. The Law Enforcement Operations
Division personnel provide required assistance to the Fire Chief/OSOT Leader during emergency

situations.
G-7b Fire Protection
The IHDIVNAVSURFWARCEN Fire Protection Division is responsible for fire safety. A Fire Bill and

the Fire Regulations describing the procedures used by this organization are available at the site. The Fire

Protection Division maintains the following major equipment for response on a 24-hour basis:
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o Pierce Pumper (1,000 gpm) (1987) with "telesquirt," a remotely operated nozzle
on a 50-foot boom.

J Pierce Pumper (1,000 gpm) (1987)
J Ward-79 Pumper (1,000 gpm) (1982)
. Chevrolet Bush Truck (1988)

. Ford Ambulance (1989)

Two of these fire trucks are stationed at [HDIVNAVSURFWARCEN. A fourth pumper (Seagraves
Pumper [1,000 gpm] [1978] with "telesquirt," a remotely operated nozzle on a 35-foot boom) is
maintained as a reserve at IHDIVNAVSURFWARCEN in case of a mechanical failure of one of the

primary units.

G-7¢ Hospitals and Medical Support

The Branch Medical Clinic at the IHDIVNAVSURFWARCEN is staffed by personnel of the Naval
Medical Command National Capital Region. The normal staff consists of 2 medical officers, 1 physician's
assistant, 18 hospital corpsmen, 1 dentist, 3 dental assistants, 3 industrial hygienists, 1 industrial hygienist
technician, 1 occupational health nurse, 2 occupational health technicians, and 1 occupational health

doctor.

First-aid treatment is provided to all personnel injured at IHDIVNAVSURFWARCEN. Injured
personnel who require additional treatment are referred to the nearest appropriate facility, such as
Physicians' Memorial Hospital in La Plata, Maryland; Southern Maryland Hospital Center in Clinton,
Maryland; or Malcolm Grow Hospital at Andrews Air Force Base.
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The IHDIVNAVSURFWARCEN fire department has one ambulance available to respond to emergency

calls. Helicopter evacuation of injured personnel is available.

The clinic has a Mass Casualty Plan in effect at the site. Injured personnel who require treatment can be
evacuated to local hospitals in Charles County Rescue Squad ambulances if the Fire Protection Division

ambulance is not available.

G-7d Contractors

The IHDIVNAVSURFWARCEN does not have formal contracts with outside emergency response or
clean-up contractors because the facility's forces are capable of containing and responding to most
spills/releases. If required, the PWO of the THDIVNAVSURFWARCEN has legal authority to contract
for outside assistance. Additional contractor support is available through the Commanding Officer,
EFACHES. A list of contractors for the region who are registered with the U.S. Coast Guard is
contained in Appendix G.8.

G-8 Evacuation Plan

The number of occupants and the quantities of CHS permitted in each building are governed by strict
safety rules and by the Quantity-Distance Requirements and Standards specified in NAVSEA OP-5 (fifth
revision), Ammunition and Explosives Ashore. The THDIVNAVSURFWARCEN Fire Bill and Fire
Regulations (copy on file with the State), require that a fire monitor and an alternate be appointed for
each building or group of buildings, as appropriate. A detailed Local Fire Bill is posted in the CHS
buildings. Each Local Fire Bill includes designated evacuation procedures for the area in the event of an
emergency and also a method of sounding the alarm to request emergency assistance. Specific
procedures for the PCB storage facility (Building 1440), non-explosive hazardous waste container

storage building (Building 455), and the two explosive hazardous waste storage buildings (Buildings 212
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and 328) are presented in the ensuing discussions. Details of the evacuation routes for each of the CHS

management units are presented in the subsection that follows. These routes can be seen in Figure G-4 .

G-8a Building 1440, PCB Storage Facility Evacuation

The following routes will be utilized for evacuation of personnel from Building 1440:

Primary Route

Primary Regrouping Point

Alternate Route

Alternate Regrouping Point

Left onto Olson Road; left onto Caffee Road to Hanlon
Road; right onto Hanlon to Patterson Road; left onto
Patterson Road to Farnum Road; Farnum Road to main
gate.

Intersection of Caffee and Olson (approximately 400 feet).

Right onto Olson Road; left onto Voegel Road; right onto
Gallery; left onto Greenslade; right onto Strauss; Strauss to
Hanlon; left onto Patterson to Farnum; Farnum to main
gate.

Building 266.

G-8b Building 455, Controlled Hazardous Substance Storage

In the event of an emergency, the following routes will be used to evacuate personnel from the CHS

Storage Building 455:

Primary Route

Primary Regrouping Route

Right onto Patterson Road, right onto Farnum; Farnum to
main gate.

Intersection of Farnum and the unnamed access road to the
building (approximately 400 feet).
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Alternate Route - Left onto Patterson Road, proceed to Hersey Road; await
further instructions.
Alternate Regrouping Point - Building 266 (approximately 1,000 feet).

G-8c Building 212, Explosive Hazardous Waste Storage

In the event of an emergency, the following routes will be used to evacuate personnel from the EHW

Storage Building 212:

Primary Route - Left onto Bronson Road; right onto unnamed access road to
Building 703.

Primary Regrouping Route - Building 703.

Alternate Route - Right onto Bronson Road, left onto Hanlon Road to Strauss
Avenue, proceed to Building 714.

Alternate Regrouping Point - Building 714.

G-8d Building 328, Explosive Hazardous Waste Storage

In the event of an emergency, the following routes will be used to evacuate personnel from the EHW

Storage Building 328:

Primary Route - Left onto Bronson Road; right onto unnamed access road to
Building 703.

Primary Regrouping Route - Building 703.

Alternate Route - Right onto Bronson Road; left onto Hanlon Road to Strauss
Avenue, proceed to Building 714.
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Alternate Regrouping Point - Building 714.

G-9 Required Reports

[HDIVNAVSURFWARCEN will report a release, fire, or explosion which could threaten human health,
or the environment, outside the activity, or, if the release exceeds the reportable quantity (RQ) to the
National Response Center (NRC) and appropriate state agencies. Reporting will be initially made by
telephone, typically confirmed by a message within five days (to the appropriate officials), and a written

report within fifteen days. The following information will be included in the written report:

(a) Name, address, and telephone number of IHDIVNAVSURFWARCEN;
(b) Date, time, and type of incident;

() Name and quantity of materials involved;

(d) The extent of injuries, if any;

(e) An assessment of actual or potential hazards to human health or the environment,
where applicable; and

(H Estimated quantity and disposition of recovered material that resulted from the
incident.

Every ambulance response requires a report to be sent to the MIEMSS.
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Appendix G.1
Contingency Plan for
Building 455
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BUILDING 455
IMMEDIATE HAZARDOUS MATERIAL EMERGENCY ACTION PLAN

WARNING: Predesignated personnel at this facility have been specially tasked, trained, and
equipped to respond to all hazardous substance spills. Unauthorized individuals shall never
undertake the response or investigation to any actual or suspected hazardous substance spill.

IN CASE OF A HAZARDOUS SUBSTANCE SPILL:

KEEP CALM, think, avoid panic and confusion.
o CLEAR area to a safe distance from the spill.

o IN CASE OF SPILL FIRE OR INJURY, use nearest ALARM BOX or
TELEPHONE. KNOW the location of the nearest alarm box and the nearest
telephone in your area.

. CALL IHDIVNAVSURFWARCEN Emergency Number x4333.

o WHENEVER POSSIBLE, give the following information if known or can
reasonably be determined:

- Your name and telephone number

- Location of the spill (Building 1440)

- Number and type of injuries

- Identity or type and estimated amount of spilled material

- Source of spill (e.g., tank, container)

- Behavior of spilled material (reactions leak, spill, fire observed)
- Anticipated movement of spill and actions being taken

- Time when spill occurred

) SPREAD THE ALARM--PASS THE WORD.
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) RESCUE any injured individual(s) when possible without risking your SAFETY.

. IMMEDIATELY REPORT spill by most expeditious means (i.e., voice,
telephone), to your supervisor.

o ALL personnel except authorized response personnel shall clear the area.

Emergency Response Operations

The Fire Chief will assume command of response operations. He shall assess the situation and take the

following action:

. ACTIVATE and DIRECT Activity response personnel to implement emergency
response operation to protect life and property. The order of operation will
depend on existing conditions and may be concurrent.

. RESCUE any injured individuals without risking personal safety. If the spill
occurs indoors, use Self-Contained Breathing Apparatus (properly trained and
authorized personnel only) to perform rescue.

. SECURE the spill area from unauthorized personnel.

. STOP SOURCE AND PREVENT spill from entering floor or storm drains. Use
on-site spill containment equipment and materials stored in the building. AVOID
contact with liquids and fumes.

o RESTRICT all sources of ignition--smoking, combustion engine, open flame--if
flammable vapors are suspected or present.

o ALERT personnel in trailers adjacent to Building 455.

. IF FIRE DEVELOPS, USE proper equipment at hand to extinguish the fire,
pending arrival of the Fire Department. FIRE ALARMS and FIRE
EXTINGUISHERS are noted on the attached building floor plans (see Fire Safety
Plan).
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o QUICKLY DETERMINE the need to evacuate all or part of the facility and
implement the EMERGENCY EVACUATION PROCEDURES as required.

Emergency Evacuation Procedures

The OSOT Leader/Security will notify supervisors if an evacuation may be necessary. EACH supervisor
is responsible for directing employees and visitors in his/her work area to the proper exit and their
assigned safe area outside the facility. YOU SHALL BE FAMILIAR WITH THESE PROCEDURES
BEFORE THE NEED TO VACATE THE FACILITY EVER ARISES.

BE SURE you know ALL EXIT locations in the building and the safest and quickest way out of your
work area. The floor diagram of Building 455, posted next to these procedures, shows each area of the
building and the best route and exit to use for evacuating each area. PREDESIGNATED assembly areas

for each work area are also described in the posted map.

WHEN an evacuation is announced, STOP WORK. Keep calm, think, avoid panic and confusion. Move

to the nearest safe exit in your area.

When evacuating the facility WALK to the nearest safe exit. DO NOT RUN, nor LINGER in entrance

ways or driveways.
LEAVE the facility and report to your designated assembly area (IF SAFE), or to a safe area away from
the building. REPORT to your supervisor once outside the building and follow his/her instructions.

STAY in your assigned safe area until otherwise instructed.

STAY outside the facility until notified by your supervisor to re-enter.

1121-02.DOC G 1-4



G. Contingency Plan

Each supervisor must conduct a "Head Count" and report to the Fire Monitor when his/her employees

have cleared the facility, and if anyone is missing.

Security will notify the supervisors when it is safe to re-enter the facility.

WHAT NOT TO DO DURING AN EVACUATION

DO NOT delay evacuation of the facility for any reason.

. DO NOT assist in fire control unless properly trained.

o DO NOT lock doors when vacating the facility. The Fire Chief and emergency
support personnel must have visual access to all areas to ensure that the facility is

clear of personnel.

o DO NOT interfere with emergency operations. KEEP OUT of the way, stay clear
of the facility.
o DO NOT re-enter the facility until instructed.
Fire Safety and Equipment
A fire hydrant (#231-8) east of southeast corner (See Figures 1 and 2).

Utilities

Power shut off is located on the exterior of the north wall between bays 4 and 5.
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Contents

Table D-1 details information about Building 455. Maximum inventory is 259,100 gallons. Minimize

reactions.

Probable Spill Routes

Large spills at Building 455 are not anticipated. However, runoff due to sprinkler activation could carry

hazardous substances. The expected direction is shown in Figure 2.
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Appendix G.2
Contingency Plan for
Building 1440
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G. Contingency Plan

BUILDING 1440
IMMEDIATE HAZARDOUS MATERIAL EMERGENCY ACTION PLAN

WARNING: Predesignated personnel at this facility have been specially tasked, trained, and
equipped to respond to all hazardous substance spills. Unauthorized individuals shall never
undertake the response or investigation to any actual or suspected hazardous substance spill.

IN CASE OF A HAZARDOUS SUBSTANCE SPILL:

. KEEP CALM, think, avoid panic and confusion.
. CLEAR area to a safe distance from the spill.

. IN CASE OF SPILL FIRE OR INJURY, use nearest ALARM BOX or
TELEPHONE. KNOW the location of the nearest alarm box and the nearest
telephone in your area.

. CALL THDIVNAVSURFWARCEN Emergency Number x4333.

J WHENEVER POSSIBLE, give the following information if known or can
reasonably be determined:

- Your name and telephone number

- Location of the spill (Building 1440)

- Number and type of injuries

- Identity or type and estimated amount of spilled material

- Source of spill (e.g., tank, container)

- Behavior of spilled material (reactions leak, spill, fire observed)
- Anticipated movement of spill and actions being taken

- Time when spill occurred

o SPREAD THE ALARM--PASS THE WORD.
. RESCUE any injured individual(s) when possible without risking your SAFETY.
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G. Contingency Plan

. IMMEDIATELY REPORT spill by most expeditious means (i.e., voice,
telephone), to your supervisor.

L ALL personnel except authorized response personnel shall clear the area.

Emergency Response Operations

The Fire Chief will assume command of response operations. He shall assess the situation and take the

following action:

o ACTIVATE and DIRECT facility response personnel to implement emergency
response operation to protect life and property. The order of operation will
depend on existing conditions and may be concurrent.

o RESCUE any injured individuals without risking personal safety. If the spill
occurs indoors, use Self-Contained Breathing Apparatus (properly trained and
authorized personnel only) to perform rescue.

. SECURE the spill area from unauthorized personnel.

o STOP SOURCE AND PREVENT spill from entering floor or storm drains. Use
on-site spill containment equipment and materials stored in the building. AVOID
contact with liquids and fumes.

o RESTRICT all sources of ignition--smoking, combustion engine, open flame--if
flammable vapors are suspected or present.

o ALERT personnel in trailers adjacent to Building 1440.

o IF FIRE DEVELOPS, USE proper equipment at hand to extinguish the fire,
pending arrival of the Fire Department. FIRE ALARMS and FIRE
EXTINGUISHERS are noted on the attached building floor plans (see Fire Safety
Plan).

1121-02.DOC G.2-3
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. QUICKLY DETERMINE the need to evacuate all or part of the facility and
implement the EMERGENCY EVACUATION PROCEDURES as required.

Emergency Evacuation Procedures

The OSOT Leader/Security will notify supervisors if an evacuation may be necessary. EACH supervisor
is responsible for directing employees and visitors in his/her work area to the proper exit and their
assigned safe area outside the facility. YOU SHALL BE FAMILIAR WITH THESE PROCEDURES
BEFORE THE NEED TO VACATE THE FACILITY EVER ARISES.

BE SURE you know ALL EXIT locations in the building and the safest and quickest way out of your
work area. The floor diagram of Building 1440, posted next to these procedures, shows each area of the
building and the best route and exit to use for evacuating each area. PREDESIGNATED assembly areas

for each work area are also described in the posted map.

WHEN an evacuation is announced, STOP WORK. Keep calm, think, avoid panic and confusion. Move

to the nearest safe exit in your area.

When evacuating the facility WALK to the nearest safe exit. DO NOT RUN, nor LINGER in entrance

ways or driveways.
LEAVE the facility and report to your designated assembly area (IF SAFE), or to a safe area away from
the building. REPORT to your supervisor once outside the building and follow his/her instructions.

STAY in your assigned safe area until otherwise instructed.

STAY outside the facility until notified by your supervisor to re-enter.
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Each supervisor must conduct a "Head Count" and report to the Fire Monitor when his/her employees

have cleared the facility, and if anyone is missing.
Security will notify the supervisors when it is safe to re-enter the facility.
WHAT NOT TO DO DURING AN EVACUATION

. DO NOT delay evacuation of the facility for any reason.

o DO NOT assist in fire control unless properly trained.

0 DO NOT lock doors when vacating the facility. The Fire Chief and emergency
support personnel must have visual access to all areas to ensure that the facility 1s

clear of personnel.

J DO NOT interfere with emergency operations. KEEP OUT of the way, stay clear
of the facility.

o DO NOT re-enter the facility until instructed.
Fire Safety and Equipment
A fire hydrant is located about 100 feet east of Building 1440 along Olson Road. A fire extinguisher is
mounted on the exterior to the left of the double swinging doors. A fire alarm pull box is located directly
across Olson Road about 150 feet away (See Figures 1 and 2).

Utilities

Power disconnect for Building 1440 is located on the inside wall to the left as one enters the large roll-up

door. (See Figure 2).
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Contents

Table 1 describes the diked areas in Building 1440. PCB contaminated products and containers are

stored in Building 1440 including disconnected transformers.
Probable Spill Routes
A storm drain is located about 100 feet west of Building 1440. It crosses Olson Road to the south. In

the event of a spill that breeches the building secondary containment, drainage runs to the Mattawoman

Creek (See Figure 1).
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Figure 2

Floor Plan of Building 1440
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Table 1

Maximum PCB Inventory for Building 1440

Storage Area

Maximum Allowable

Maximum Container (gal.)

Dimensions (feet) Secondary Containment
Capacity PCB Storage Capacity*
(gal.)
(cubic ft.) (gal.)
1 225x19x .5 213.75 1,599 6,396 799
2 925x12x.5 55.5 415 1,660 207
3 925x12x .5 55.5 415 1,660 207
4 35x10x .5 175 1,309 ** **
Totals 499.75 3,738 9,716

G.29

*Maximum storage capacity as established under TSCA regulations, 40 CFR 761.65(b)(1)(ii).
**Storage Area 4 has never been used to store PCB or PCB-contaminated equipment. There are no plans to use this area in the future for PCB storage.
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BUILDING 212
IMMEDIATE HAZARDOUS MATERIAL EMERGENCY ACTION PLAN

WARNING: Predesignated personnel at this facility have been specially tasked, trained, and
equipped to respond to all hazardous substance spills. Unauthorized individuals shall never
undertake the response or investigation to any actual or suspected hazardous substance spill.

IN CASE OF A HAZARDOUS SUBSTANCE SPILL:

. KEEP CALM, think, avoid panic and confusion.
J CLEAR area to a safe distance from the spill.

. IN CASE OF SPILL FIRE OR INJURY, use nearest ALARM BOX or
TELEPHONE. KNOW the location of the nearest alarm box and the nearest
telephone in your area.

o CALL IHDIVNAVSURFWARCEN Emergency Number x4333.

. WHENEVER POSSIBLE, give the following information if known or can
reasonably be determined:

- Your name and telephone number

- Location of the spill (Building 1440)

- Number and type of injuries

- Identity or type and estimated amount of spilled material

- Source of spill (e.g., tank, container)

- Behavior of spilled material (reactions leak, spill, fire observed)
- Anticipated movement of spill and actions being taken

- Time when spill occurred

. SPREAD THE ALARM--PASS THE WORD.
J RESCUE any injured individual(s) when possible without risking your SAFETY.
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G. Contingency Plan

IMMEDIATELY REPORT spill by most expeditious means (i.e., voice,
telephone), to your supervisor.

ALL personnel except authorized response personnel shall clear the area.

Emergency Response Operations

The Fire Chief will assume command of response operations. He shall assess the situation and take the

following action:

ACTIVATE and DIRECT facility response personnel to implement emergency
response operation to protect life and property. The order of operation will
depend on existing conditions and may be concurrent.

RESCUE any injured individuals without risking personal safety. If the spill
occurs indoors, use Self-Contained Breathing Apparatus (properly trained and
authorized personnel only) to perform rescue.

SECURE the spill area from unauthorized personnel.

STOP SOURCE AND PREVENT spill from entering floor or storm drains. Use
on-site spill containment equipment and materials stored in the building. AVOID
contact with liquids and fumes.

RESTRICT all sources of ignition--smoking, combustion engine, open flame--if
flammable vapors are suspected or present.

ALERT personnel in adjacent buildings.b

IF FIRE DEVELOPS, USE proper equipment at hand to extinguish the fire,
pending arrival of the Fire Department. FIRE ALARMS and FIRE
EXTINGUISHERS are noted on the attached building floor plans (see Fire Safety
Plan).

QUICKLY DETERMINE the need to evacuate all or part of the facility and
implement the EMERGENCY EVACUATION PROCEDURES as required.
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G. Contingency Plan

Emergency Evacuation Procedures

The OSOT Leader/Security will notify supervisors if an evacuation may be necessary. EACH supervisor
is responsible for directing employees and visitors in his/her work area to the proper exit and their
assigned safe area outside the facility. YOU SHALL BE FAMILIAR WITH THESE PROCEDURES
BEFORE THE NEED TO VACATE THE FACILITY EVER ARISES.

BE SURE you know ALL EXIT locations in the building and the safest and quickest way out of your
work area. The floor diagram of Building 212, posted next to these procedures, shows each area of the
building and the best route and exit to use for evacuating each area. PREDESIGNATED assembly areas

for each work area are also described in the posted map.

WHEN an evacuation is announced, STOP WORK. Keep calm, think, avoid panic and confusion. Move

to the nearest safe exit in your area.

When evacuating the facility WALK to the nearest safe exit. DO NOT RUN, nor LINGER in entrance

ways or driveways.

LEAVE the facility and report to your designated assembly area (IF SAFE), or to a safe area away from
the building. REPORT to your supervisor once outside the building and follow his/her instructions.
STAY in your assigned safe area until otherwise instructed.

STAY outside the facility until notified by your supervisor to re-enter.

Each supervisor must conduct a "Head Count" and report to the Fire Monitor when his/her employees

have cleared the facility, and if anyone is missing.
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Security will notify the supervisors when it is safe to re-enter the facility.

WHAT NOT TO DO DURING AN EVACUATION

. DO NOT delay evacuation of the facility for any reason.
) DO NOT assist in fire control unless properly trained.

. DO NOT lock doors when vacating the facility. The Fire Chief and emergency
support personnel must have visual access to all areas to ensure that the facility is
clear of personnel.

. DO NOT interfere with emergency operations. KEEP OUT of the way, stay clear

of the facility.

o DO NOT re-enter the facility until instructed.

Fire Safety and Equipment

A fire hydrant # 710-8 is located approximately 40 feet from Building 212 across the access road.

Utilities

Power shut off is located on the interior wall across from storage area 2.

Contents

Table D-3 details information about Building 212. Maximum inventory is 65,000 pounds.
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Probable Spill Routes

Spills at Building 212 are not anticipated since this building will only be used to store solid explosive
hazardous wastes. However, run-off due to sprinkler activation should carry hazardous substances. The

expected direction is shown in Figure 2.
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Contingency Plan for
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BUILDING 328
IMMEDIATE HAZARDOUS MATERIAL EMERGENCY ACTION PLAN

WARNING: Predesignated personnel at this facility have been specially tasked, trained, and
equipped to respond to all hazardous substance spills. Unauthorized individuals shall never
undertake the response or investigation to any actual or suspected hazardous substance spill.

IN CASE OF A HAZARDOUS SUBSTANCE INCIDENT
o KEEP CALM, think, avoid panic and confusion.
) CLEAR area to a safe distance from the spill.

o IN CASE OF SPILL, FIRE, OR INJURY, use nearest ALARM BOX or
TELEPHONE. KNOW the location of the nearest alarm box and the nearest
telephone in your area.

. CALL ITHDIVNAVSURFWARCEN Emergency Number x4333.

J WHENEVER POSSIBLE, give the following information if known or can
reasonably be determined:

- Your name and telephone number

- Location of the spill (Building 328)

- Number and type of injuries

- Identity or type and estimated amount of spilled material

- Source of spill (e.g., tank, container)

- Behavior of spilled material (reactions leak, spill, fire observed)
- Anticipated movement of spill and actions being taken

- Time when spill occurred

. SPREAD THE ALARM--PASS THE WORD.
o RESCUE any injured individual(s) when possible without risking your SAFETY.

o IMMEDIATELY REPORT spill by most expeditious means (i.e., voice,
telephone), to your supervisor.

1121-02.DOC G.4-2



G. Contingency Plan

. ALL personnel except authorized response personnel shall clear the area.

Emergency Response Operations

The Fire Chief will assume command of response operations. He shall assess the situation and take the

following action:

o ACTIVATE and DIRECT facility response personnel to implement emergency
response operation to protect life and property. The order of operation will
depend on existing conditions and may be concurrent.

o RESCUE any injured individuals without risking personal safety. If the spill
occurs indoors, use Self-Contained Breathing Apparatus (properly trained and
authorized personnel only) to perform rescue.

o SECURE the spill area from unauthorized personnel.

o STOP SOURCE AND PREVENT spill from entering floor or storm drains. Use
on-site spill containment equipment and materials stored in the building. AVOID
contact with liquids and fumes.

o RESTRICT all sources of ignition--smoking, combustion engine, open flame--if
flammable vapors are suspected or present.

o ALERT personnel in adjacent to buildings.

o IF FIRE DEVELOPS, USE proper equipment at hand to extinguish the fire,
pending arrival of the Fire Department. FIRE ALARMS and FIRE
EXTINGUISHERS are noted on the attached building floor plans (see Fire Safety
Plan).

. QUICKLY DETERMINE the need to evacuate all or part of the facility and
implement the EMERGENCY EVACUATION PROCEDURES as required.
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Emergency Evacuation Procedures

The OSOT Leader/Security will notify supervisors if an evacuation may be necessary. EACH supervisor
1s responsible for directing employees and visitors in his’/her work area to the proper exit and their
assigned safe area outside the facility. YOU SHALL BE FAMILIAR WITH THESE PROCEDURES
BEFORE THE NEED TO VACATE THE FACILITY EVER ARISES.

BE SURE you know ALL EXIT locations in the building and the safest and quickest way out of your
work area. The floor diagram of Building 328, posted next to these procedures, shows each area of the
building and the best route and exit to use for evacuating each area. PREDESIGNATED assembly areas

for each work area are also described in the posted map.

WHEN an evacuation is announced, STOP WORK. Keep calm, think, avoid panic and confusion. Move

to the nearest safe exit in your area.

When evacuating the facility WALK to the nearest safe exit. DO NOT RUN, nor LINGER in entrance

ways or driveways.

LEAVE the facility and report to your designated assembly area (IF SAFE), or to a safe area away from
the building. REPORT to your supervisor once outside the building and follow his/her instructions.
STAY in your assigned safe area until otherwise instructed.

STAY outside the facility until notified by your supervisor to re-enter.

Each supervisor must conduct a "Head Count" and report to the Fire Monitor when his/her employees

have cleared the facility, and if anyone is missing.
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G. Contingency Plan

Security will notify the supervisors when it is safe to re-enter the facility.

WHAT NOT TO DO DURING AN EVACUATION

o DO NOT delay evacuation of the facility for any reason.

o DO NOT assist in fire control unless properly trained.

o DO NOT lock doors when vacating the facility. The Fire Chief and emergency
support personnel must have visual access to all areas to ensure that the facility is

clear of personnel.

o DO NOT interfere with emergency operations. KEEP OUT of the way, stay clear
of the facility.

o DO NOT re-enter the facility until instructed.

Fire Safety and Equipment

A fire hydrant # 726-4 is located approximately 58 feet northeast of Building 328 and fire hydrant # 722-

8 is located approximately 110 feet south of Building 328 across the access road.

Utilities

Power shut off is located on the interior wall across from storage area 2.

Contents

Table D-3 details information about Building 328. Maximum inventory is 2,000 pounds.
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Probable Spill Routes

Spills at Building 328 are not anticipated since this building will only be used to store solid explosive
hazardous wastes. However, run-off due to sprinkler activation should carry hazardous substances. The

expected flow direction is shown in Figure 2.
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Table 1
Storage and Containment Capacities

for Building 328
Bay Categories Maximum Secondary Ventilation Tempcrature Electrical Sprinkler Fire Alarms
Inventory Containment Control System
Allowed Capacity
(b.) (gal)
Storage Area 1 1.1 1,000 Not Required (no Fans & Louvers Steam Heated Class 1 No No
liquid storage) Division 1
GroupC & D
Storage Area 2 1.1 1,000 Not Required (no Fans & Louvers Steam Heated Class 1 No No
liquid storage) Division 1
GroupC & D
Staging Area Material is only allowed to pass through. No storage Fans & Louvers Steam Heated Class 1 No No
permitted. Division 1
GroupC & D
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NSWCIH SPILL REPORT

NSWC REPORT NUMBER: - LOCATION:
DATE: TIME:

MATERIAL:

QUANTITY:

REPORTABLE QUANTITY (RQ) LBS

REPORTABLE: YES NO

NRC: MDE:

NOTE: ANY AMOUNT OF OIL THAT IS RELEASED TO THE SOIL OF THE
STATE MUST BE REPORTED TO THE MARYLAND DEPARTMENT OF THE
ENVIRONMENT (MDE). IF THE OIL IS RELEASED TO THE WATER
(S) OF THE STATE IT MUST ALSO BE REPORTED TO THE NATIONAL
RESPONSE CENTER (NRC).

MARYLAND DEPARTMENT OF THE ENVIRONMENT (MDE)

OIL SPILLS:
WITHIN 2 HOURS YOU MUST REPORT TO MDE:

410-974-3551 (24 HOUR)

DATE: ~ TIME:
REPORTED TO: (name): RANK:
MDE LETTER: NAVAL MSG DTG:

NATIONAL RESPONSE CENTER (NRC)
ALL REPORTABLE SPILLS: WITHIN 30 MINUTES YOU MUST REPORT TO NRC:
1-800-424-8802 OR 202-267-2675 (24 HOUR)

DATE: TIME:

REPORTED TO (name): RANK:

REPORT NUMBER (you may have to ask for it):

NOTE: REPORTABLE QUANTITY SPILLS MAY BE DETERMINED BY
REFERRING TO




IF REQUESTED, PROVIDE THE FOLLOWING INFORMATION TO NRC / MDE:
NAME CODE

TELEPHONE NUMBER:

RESPONSIBLE PARTY: CODE

TELEPHONE NUMBER:

SPILLED MATERIAL:

SYNONYMS/TRADE NAME:

QUANTITY:

UN/NA NUMBER: IMO DESIGNATION

49 STCC NUMBER: CAS NUMBER

PHYSICAL DESCRIPTION: LIQUID SOLID GAS
COLOR: ODOR

CAUSE OF SPILL:

SPILL/RELEASED TO: SOIL WATER AIR OTHER

LOCATION:

BUILDING NUMBER:

TIME OF SPILL:

HAS THE SPILL/LEAK BEEN STOPPED? YES NO

CONTAINED:

CONTAINMENT METHOD:

OTHER INFORMATION:




ASSISTANCE REQUIRED: YES

FROM:

NO

TYPE:

CLEAN UP: GOVT. CONTRACTOR:

LABOR (man hours):

COST:

MATERIALS USED:

COST:

EQUIPMENT USED:

COSsT:

DISPOSAL LOCATION:

DISPOSAL COST:

TOTAL COST

CLEANUP VERIFIED: DATE

TIME

NAME:

MONITORING INSTRUMENT USED:

PPM/MG/L:

COMMENTS :
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MUTUAL POLICE ASSISTANCE AGREEMENT

This agreement, made and entered into this 21st day of November
1988 by and between the Charles County, Maryland Sheriff and the

Commanding Officer, Navai Ordnance Station, indian Head,
County, Maryland.

WITNESSETH:

Chariles

WHEREAS, each of the parties hereto maintains equipment and

personnel for the protection of |ife, |imb and property,

and

WHEREAS, the parties hereto desire to augment the police
protection available in their various agencies in the event of

riot, insurrection or major disaster, and

WHEREAS, the lands of the parties hereto are adjacent or
contiguous so that mutual assistance in an emergency is deemed

feasible, and

WHEREAS, it is mutually deemed sound, desirable, practicable

and beneficial for the parties to this agreement to render

assistance to one another in accordance with these terms:

THEREFORE, BE 1T AGREED THAT:

1. Whenever it is deemed advisable by the senior officer of
the parties of this agreement, or by the senior officer of either
party, on the scene of an emergency, to request police assistance
under the terms of this agreement, he is authorized to do so, and
upon receipt of such request the following action shou!d be

taken:

a. immediately determine if equipment and personnel can

be spared in response to the request.

b. Determine what equipment and personnel most
effect i vely should be dispatched.

C. Forthwith dispatch such equipment and personnel!l as,

in the judgment of the senior officer receiving the cail,
sent with compliete instructions as to the mission to be
accompl ished.

2. The request for assistance should include:
a. Nature of the emergency
b. Number of personne! requested
c. Type of equipment, | f needed

should be
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dg. The name and !'ocation of the ranking off . cer to
whom the requested personnel should report.

3. The assisting personne| shali have the use of deadly
force only in defense against an attack that may result n death

or serious bodily injury to the officer or to an innogcent
bystander .

4. The assisting personnel shall not become involved in
matters other than those pertaining to the emergency.

5. The Sheriff and his Personnel are invited and encouraged
to visit the Naval Ordnance Station for guided familiarization tours
consistent with security requirements, and as feasible,
Pre-emergency planning inspections,

to conduct

6. The technical heads of these parties are authorized to
meet and draft any detailed Plans and procedures of emergency
operations to effectively be of assistance.

7. The rendering of assistance shall not be mandatory, but
the party receiving the request for assistance should immediately

tnform the requester if, for any reason, assistance cannot be
rendered.

IN WITNESS WHEREOF, the parties hereto have executed this
agreement on the day and year first written above.

21 November 1988

Nava) Orgnance Stat on
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MUTUAL AID FIRE FIGHTING ASSISTANCE AGREEMENT

THIS AGREEMENT, made and entered into this 18th day of Qctober

19_ 85 by and between Charles County, Maryland and the Commanding Officer
U.S. Naval Ordnance Station, Indian Head, Maryland.

b

r

WITNESSETH:

WHEREAS, each of the parties hereto maintains equipment and personnel
for the suppression of fires within its own areas, and

WHEREAS, the parties hereto desire to augment the fire protection
available in their respective areas, and

WHEREAS, the lands or districts of the parties hereto are adjacent
or contiguous so that mutual assistance in a fire emergency is deemed
feasible, and

WHEREAS, it is the policy of the Navy Department and of the munici-
palities or other districts and of their governing bodies to conclude such
agreements wherever practicable, and

WHEREAS, it is mutually deemed sound, desirable, practicable, and
beneficial for the parties to this agreement to render assistance to one
another in accordance with these terms,;

THEREFORE BE IT AGREED THAT:

1. The rendering of assistance under the terms of this agreement
shall be accomplished in accordance with detailed plans and procedures of
operation drawn and agreed to by the technical heads of the fire departments
involved and which are hereby incorporated by reference into this agreement.

2: Whenever it is deemed advisable by the senior officer of a fire
department belonging to a party to this agreement, or by the senior officer
of such fire department actually present at a fire, to request fire fight-
ing assistance under the terms of this agreement, he/she is authorized to
do so, and the senior officer on duty of the fire department receiving the
request shall forthwith take the following action:

a. Immediately determine if the requested apparatus and personnel
are available to respond to the call.

b. In accordance with the terms of this agreement, forthwi@h
dispatch such apparatus and personnel as in the judgement of the senior

officer receiving the call should be sent, with instructions as to their
mission.
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3. The rendering of assistance under the terms of this agreement
shall not be mandatory, but the party receiving the request for assistance
shall immediately inform the requesting service if assistance cannot be
rendered.

4. The parties hereto waive all claims against every other party for
compensation of any loss, damage, personal injury, or death occurring in
consequence of the performance of this agreement.

5. All services performed under this agreement shall be rendered
without reimbursement of either party or parties, except that the Charles
County Fire Departments shall be entitled to seek reimbursement pursuant
to section 11 of the Federal Fire Protection and Control Act of 1974
(15 U.S.C. 2210) and federal regulations issued thereunder (Title 44 of the
Code of Federal Regulations 151) for all or any part of direct expenses and
losses (additional fire fighting costs over and above normal operating costs)

incurred in fighting fires on property under the jurisdiction of the United
States.

6.a. No firefighting personnel below the age of eighteen (18) shall be
permitted within the restricted areas of the Naval Ordnance Station. It shall
be the responsibility of the officer-in-charge of each responding apparatus to
see that this requirement is adhered to.

b. Each mutual aid apparatus responding into the restricted areas
of the Naval Ordnance Station must be accompanied by an officer of the Naval
Ordnance Station Fire Department .

C. Because of hazardous operations within the restricted areas of the
Naval Ordnance Station, radio transmissions must be kept to a minimum. Re-
sponding mutual aid apparatus will report "10-23" or "on-the-scene" to
Charles County Fire Headquarters before entering the restricted areas.

d. All mutual aid apparatus responding to the restricted areas of
the Naval Ordnance Station will report to the Naval Ordnance Station Fire
Headquarters before entering any restricted areas.

7. The senior officer of the fire department of the requesting service
shall assume full charge of the operation. However, under procedures agreed
to by the technical heads of the fire departments involved, a senior officer
of the department furnishing the assistance may assume responsibility for
the coordination of the overall operation.

8. The various officers and personnel of the fire departments of the
parties to this agreement are invited and encouraged, on a reciprocal basis,
to frequently visit each other's activities for guided familiarization tours
consistent with local security requirements and, as feasible, to jointly
conduct pre-fire planning inspections, drills, and training.
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9. This agreement shall become effective upon the date hereof and
shall remain in full force and effect until cancelled by mutual agreement
of the parties hereto or by written notice by one party to the other party
within sixty (60) days notice of said cancellation.

IN WITNESS WHEREQF, the parties hereto have executed this agreement
at Indian Head, Maryland on the day and year first above written.

Naval Ordnance Station

(lhvme M lkin s ) s...

>

Charles County Volun¥er
Firemen's Association

Ul s 2.

bpﬁarles County Association of
Emergency Medital Services
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G. Contingency Plan

Contractors Registered with
the U.S. Coast Guard

Contractors registered with the U.S. Coast Guard to provide for containment and clean up of spills (Fifth
Coast Guard District) are the following:

Fire

A & A Waste Oil Co, Inc.
3635 Woodland Avenue
Baltimore, MD 21215

Clean America, Inc.
3300 Childs Street
Baltimore, MD 21226

Clean Harbors
3363 Hollins Ferry Road
Baltimore, MD 21227

Clean Venture, Inc.
806 P. Barkwood Court
Linthicum, MD 21090

Industrial Marine Service, Inc.

1301 Marsh Street
P.O. Box 1779
Norfolk, VA 23501

J & L Industries, Inc.
6923 Ebenezer Road
Baltimore, MD 21220

Maryland Liquid Waste, Inc.
3598 Picnic Grove Road
Millers, MD 21107

PetroChem Recovery
P.O. Box 1458
Norfolk, VA 23501

Phone

(410) 578-0956
(410) 526-6585
(410) 354-0751
(410) 247-6900

(410) 636-8290

(804) 543-5718

(410) 488-0800
(301) 239-8962

(804) 627-8791
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- H. Personnel Training

Section H Personnel Training

The information in this section outlines the training program and its implementation for
IHDIVNAVSURFWARCEN personnel connected with the operation of Controlled Hazardous Substance
storage areas, Buildings 455, 1440, 212, and 328, as well as satellite and less-than-90-day accumulation sites.

This information is provided in accordance with COMAR 26.13.05.02G and COMAR 26.13.07.02D(28).
H-1 Outline of the Training Program
H-1a Job Title and Duties

Key individuals at the IHDIVNAVSURFWARCEN are trained to manage and dispose of CHS. The
responsibilities and duties of the personnel are listed in Appendix H.1. Individuals assigned to the outlined
_positions are required to be trained in explosive and controlled hazardous substance management as a
i prerequisite fbr working in these positions. Records documenting the job title and description for each position
at ITHDIVNAVSURFWARCEN related to hazardous waste management and the name of the employee filling
each job are maintained at [HDIVNAVSURFWARCEN.

The IHDIVNAVSURFWARCEN uses contractors to assist in transporting and disposing of non-explosive CHS

off-site. These contractors are required to provide trained personnel for handling these CHS.
H-1b Training Content, Frequency, and Technique

Personnel training for CHS management activities have been divided into four training programs for the various
personnel categories. Table H-1 contains a summary of the personnel training requirements and frequency of
attendance, and Table H-2 presents the topics discussed in the course. All emergency response (ER) personnel

will be trained in accordance with 29 CFR 1910.120 (HAZWOPER) using personnel who have the appropriate
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H. Personnel Training

Table H-1

Personnel Training Requirements

Training Initial Annual
Personnel Category Outline Training® Refresher®
Fire Department and Emergency 40 Hours 8 Hours
Fire Chief Response
OSOT Leader and Backups Emergency 40 Hours 8 Hours
Response
Property Disposal RCRA 8 Hours 8 Hours
Officer and Staff
Less-Than-90-Day Site RCRA 8 Hours 8 Hours
Managers and Backups
Satellite Site RCRA 2 Hours 2 Hours
Managers and Backups
Thermal Treatment Operators RCRA 8 Hours 8 Hours
OSHA 24 Hours 8 Hours
" Building 455/1440 RCRA 8 Hours 8 Hours
Permitted Storage OSHA 24 Hours 8 Hours
Site Operators
Building 212/328 RCRA 8 Hours 8 Hours
Permitted Storage OSHA 24 Hours 8 Hours
Site Operators
Carbon Treatment Operators RCRA 8 Hours 8 Hours
OSHA 24 Hours 8 Hours
General HW Operators RCRA 2 Hours 2 Hours

!Personnel must successfully complete the initial training within six months after the date of their employment or assignment to a new position and cannot work unsupervised
until they have completed the initial training requirements.

Refresher training can be provided as off-site or on-site classroom training or as documented on-the-job training (i.e., safety standards, weekly safety stand-up meetings,
hazard control briefings).
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H. Personnel Training

Table H-2

Hazardous Waste Training Course Topic Outlines

A. Topics for RCRA Course:

Overview of HW regulations
Definitions of HW

Site spill contingency plans

HW storage and handling regulations
o HW disposal requirements

B. Topics for Emergency Response Course:

o RCRA overview

¢ SARA and OSHA regulations

¢ Hazardous material/waste regulations

e Site characterization and analysis

» Levels of personal protective clothing
Maintenance, care, handling and storage of equipment
Emergency field first aid

Emergency response procedures
Facility and site spill contingency plans
¢ Respirator fit-test

¢ Field exercises on spill incidents

C. Topics for OSHA Course:

e SARA and OSHA regulations

Material Compatibilities

Hazardous material/waste regulations
Site characterization and analysis
Levels of personal protective clothing
Maintenance, care, handling, and storage of equipment
Emergency field first aid

Emergency response procedures
Facility and site spill contingency plans
Respirator fit-test

Field exercises on spill incidents
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H. Personnel Training

emergency response training. All other personnel will be trained by either off-site contractors or on-site

personnel who have the appropriate CHS training.

In the past, the 40-hour HAZWOPER training was provided by off-site personnel including, but not
limited to, HazTrain, Texas A & M, U.S. Coast Guard, University of Maryland, and Safety Systems.

The Resource Conservation and Recovery Act (RCRA) Course is intended for personnel who actually
handle, store, or otherwise manage CHS at one of the on-site CHS management units or accumulation
sites. This course provides information and procedures on the operation of the CHS facilities in a manner
that is safe and protective of the environment, in accordance with regulatory requirements and Navy
operating standards. The RCRA course, currently taught by Waste Management and Prevention Branch

personnel, includes hazardous waste handbooks and case studies.

The Occupational Safety and Health Administration (OSHA) course is designed to inform workers
exposed to hazardous chemicals of the risks associated with those chemicals. The course deals with
determining hazards, obtaining and developing material safety data sheets (MSDSs), labeling of

containers, etc.

Verification that all personnel managing accumulation sites, have been thoroughly trained in the
management of CHS is accomplished through testing at the completion of the course. If at any time,
additional training is requested by IHDIVNAVSURFWARCEN personnel, it will be provided. In
addition, CHS accumulation sites are periodically audited for compliance of the regulations. Any
intenttonal or willful disregard for the regulations will be dealt with through disciplinary action up to and

including removal from the job.

1121-02.D0C H-4



H. Personnel Training

In addition to the RCRA course, the Property Disposal Officer of Buildings 455/1440 attends various
courses related to off-site transportation and disposal (including land disposal restrictions) of hazardous

waste.

An emergency response training seminar is also conducted, which includes an overview of emergency
response procedures and communications, notification lists, emergency equipment and utilization,

evacuation plan, and reporting of emergency incidents.

The New Employee Ordnance Safety Awareness Course is mandatory for new employees who may in

any way be exposed to hazardous wastes.

H-1c Training Director

The Environmental Division Director is responsible for ensuring that appropriate hazardous waste
training is available and is trained in hazardous waste management. Area supervisors are responsible for
ensuring that employees dealing with hazardous waste receive appropriate training.

H-1d Relevance of Training to Job Description

Training courses are tailored to meet the needs of IHDIVNAVSURFWARCEN personnel based on their

respective responsibilities. Refer to Appendix H.1 for responsibilities of key personnel involved in

hazardous waste operations.
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H. Personnel Training

H-le Training for Emergency Response

The IHDIVNAVSURFWARCEN Emergency Response Training Course (Table H-2) is designed to
ensure that employees receive emergency response training in accordance with COMAR

26.13.05.02G(1)(c) and 40 CFR 264.16(a)(3).

H-2 Implementation of Training Program

The Waste Management and Prevention Branch is the director of the training program. All personnel
currently involved with CHS handling, storage, and management have been trained in the practices and
procedures outlined in this section. All new personnel will complete the outline training programs within
six (6) months of assignment to CHS duties or within six (6) months of employment, whichever is later.
Personnel assigned to the [HDIVNAVSURFWARCEN's CHS management program will not work

unsupervised prior to completion of the required training.

In addition to the personnel office, the Waste Management and Prevention Branch also keeps copies of
training records for each position title and assigned individual(s) as described in Table H-1. Training
records pertaining to current employees are retained until completion of final closure. Training records

for past employees are retained for 3 years from the last year in which the employee worked.
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Appendix H.1
Responsibilities and Duties of Key Personnel
Involved in CHS Operations
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H. Personnel Training

Position Title: Fire Protection Division Chief and Staff

Responsibilities and Duties:

First responder to all spills.

Determine the nature and extent of spills and secure access to the immediate area
of the spills.

Contact designated responders.

Provide initial containment of spills.

Assume duties of Facility Incident Commander until relieved by higher authority.
Support containment/clean-up effort until relieved by higher authority.

Contact authority in emergency situations.

Position Title: OSOT Leader

Responsibilities and Duties:

Assists and supports the Fire Chief in case of hazardous material/waste emergency.

Assesses situation and advises Fire Chief on initiating action to mitigate danger to
human health and the environment.

Obtains information as to the character, exact source, and amount of released
substance and the area affected.

Determines the proper action to stop the spill and the removal or neutralization of
the spilled substance.

Advises the Fire Chief to contact any other necessary personnel.
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H. Personnel Training

Position Title: Property Disposal Officer and Staff

Responsibilities and Duties:

o Conducts total Property Disposal Operations which include management of
hazardous wastes, hazardous materials, scrap, and miscellaneous categories of
equipment.

Position Title: Building 455/1440 Permitted Storage Site Operators

Responsibilities and Duties:

. Receive, store, and remove hazardous waste when necessary.

o Maintain building cleanliness.

J Document hazardous waste management.

o Prepare hazardous waste manifests and associated documentation.

Position Title: Building 212/328 Permitted Storage Site Operators

Responsibilities and Duties:

. Receive, store, and remove explosive hazardous waste when necessary.
. Maintain building cleanliness.

] Document hazardous waste management.

o Inspect building for compliance with RCRA requirements.
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H. Personnel Training

Position Title: Less-Than-90-Day Site and Satellite Site Managers and Backups
Responsibilities and Duties:
. Maintain the site.

o Inspect the site for compliance with requirements and locate leaks or other
dangerous conditions.

J Maintain inspection logs.

. Ensure conditions established by IHDIVNAVSURFWARCEN and the Federal and
State governments are met.

Position Title: Thermal Treatment Operators
Responsibilities and Duties:

J Ensures all operations at the thermal treatment points are conducted safely in
accordance with all DOD, Navy, Federal, and Standard Operating Procedures.

o Initiates "open burn" operations.
o Thermally treats explosively contaminated materials.
o Disposes of ash residue through the Property Disposal Office.

. Performs inspections.

Position Title: Carbon Treatment Operators
Responsibilities and Duties:

L Ensures all operations at the Power House are conducted safely in accordance with
all DOD, Navy, Federal, and Standard Operating Procedures.

. Places drums of contaminated carbon in hopper.
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I. Closure and Post-Closure Requirements

Section I Closure and Post-Closure Requirements

This Section is submitted in accordance with the requirements of the State of Maryland's Controlled
Hazardous Substances (CHS) Regulations regarding closure of permitted storage facilities (COMAR
26.13.05.07).

I-1 Closure Plan

This Closure Plan identifies the steps that will be implemented in the independent closings of Explosive
Hazardous Waste (EHW) Storage Buildings 212 and 328, Container Storage Building 455, and PCB
Storage Building 1440. A copy of this Section, herein referred to as the Plan, will be maintained by the
IHDIVNAVSURFWARCEN Environmental Coordinator until the respective certifications of closure

completeness have been submitted to, and accepted by, the Maryland Secretary of the Environment.

The Commander or his representative will notify the Secretary in writing at least 45 days before final
closure begins at any waste management unit. The respective closures will begin within 30 days of
receipt of the known final volumes of hazardous wastes at the EHW Storage Buildings 212 and 328,
CHS Container Storage Building 455, and PCB Storage Building 1440.

The Plan may be amended to reflect changes in the operation or design of either hazardous waste
management unit or to revise closure procedures and/or costs. A written request for permit modification

will include a copy of the amended closure plan and will be submitted according to the following time

requirements:
o At least 60 days before a proposed change in management unit design or
operation.
J Within 60 days of an unexpected event that affects the Closure Plan.
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I. Closure and Post-Closure Requirements

J Not later than 30 days after an unexpected event necessitates a change during
partial or final closure of either CHS Management Unit.

I-1a Closure Performance Standard
All permitted CHS storage facilities will be closed in a manner that minimizes the need for further

maintenance, and controls, minimizes or eliminates, to the extent necessary to protect human health and

the environment.

A post-closure plan is not included in this application because the CHS stored at the permitted buildings
will be removed from the Activity or thermally treated prior to completion of final closure. No on-site
disposal of non-explosive CHS will occur.

I-1b Partial and Final Closure Activities

Closure of Container Storage Building 455 is not anticipated before the end of the decade. Although all
PCB transformers have been removed from the Activity, PCB items such as light ballasts and capacitors
are still stored in Building 1440. We have not scheduled closure of this building because of this usage.
However, based on its current use, we expect to close this building before the end of the decade.
Closure of the EHW Storage Buildings 212 and 328 is not anticipated before the end of the decade.

I-1c Maximum Waste Inventory

The maximum inventory of Container Storage Building 455 is 294,500 gallons.
The maximum inventory of PCB Storage Building 1440 is 9,716 gallons.
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I. Closure and Post-Closure Requirements

The maximum inventory of Explosive Hazardous Waste Storage Building 212 is 65,000 pounds of 1.3
material. The maximum inventory of Explosive Hazardous Waste Storage Building 328 is 2,000 pounds

of 1.1 material.
I-1d Inventory, Removal, Disposal, or Decontamination of Equipment

The details of closure for Container Storage Building 455, PCB Storage Building 1440, and Explosive
Hazardous Waste Storage Buildings 212 and 328 follow. These procedures are applicable to both partial
closures of individual facilities and final closures of the controlled hazardous substances management

units at the [HDIVNAVSURFWARCEN.
I-1d(1) Container Storage Building 455
Closure of the container storage building is not planned in the foreseeable future. Building 455 is

envisioned as a long-term facility servicing the CHS storage needs of the IHDIVNAVSURFWARCEN.

When closure of this storage building is conducted, the procedures below will be followed:

o The remaining CHS inventory will either be transferred to another on-site
permitted storage facility or transported off-site for treatment and/or disposal via a
contractor.

o During and following removal of the containerized controlled hazardous

substances, the floor, loading/unloading dock area, curbing, walls, frame, and other
features of the building will be visually inspected for signs of spillage or leakage.
Residues will be collected using an absorbent if in the liquid phase, or
brushed/scraped if in the solid/semi-solid phase.

J The floor and curbing will be swept or scraped clean. Residues will be treated as
controlled hazardous substances, if known to be the same, or as indicated by test
results. The recovered residues will be sampled and tested for total organic carbon
(TOC), total halogenated organics (TOX), and Toxicity Characteristic Leaching
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I. Closure and Post-Closure Requirements

Procedure (TCLP), as appropriate. They will then be packaged, manifested, and
disposed of off-site. Foreign material visible to the eye will be removed.

o The floor and curbing will be further inspected for visual signs of waste. The floor
will be cleaned with acetone or other appropriate solvent. The floor will then be
steam cleaned with special attention given to affected areas. The liquid will be
collected in steel cans or drums using pumps, vacuums, or absorbents. The
recovered liquids will be sampled and tested for TOC, TOX, TCLP, and pH, as
appropriate. If the liquid tests as hazardous, it will be packaged in compatible
containers and manifested for appropriate disposal.

. Controlled hazardous substances-related residues, or other matter will be identified
according to the Waste Analysis Plan and, if necessary, packaged either for
transfer to another permitted on-site location or for off-site disposal.

J The building and associated facilities (lights, telephone, etc.) may remain intact for
future use (unrelated to CHS management activities).

o Signs referencing the permitted CHS storage facility will be removed.

. Equipment used to close the CHS storage building will be decontaminated, using
appropriate solvents that will remove the contamination, and/or disposed of
properly.

. A registered professional engineer will inspect the facility during and after closure

to certify that closure has been carried out in accordance with this plan.

I-1d(2) PCB Storage Building 1440

The PCB Storage Building will be closed when all of the PCB equipment in use at the
THDIVNAVSURFWARCEN has been phased out. This is the only storage location for PCB wastes at
the THDIVNAVSURFWARCEN. Closure of this building should occur before the year 2000.
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I. Closure and Post-Closure Requirements

The procedures below will be followed at closure:

The remaining PCB inventory will be taken by a qualified contractor for off-site
treatment or disposal.

During removal of the containerized PCB wastes, the building floor, curbing,
walls, frames, and other features will be visually inspected for signs of spillage or
leakage. Any residues found will be collected using an absorbent, followed by
proper packaging and manifesting in compatible containers.

The floor and curbing areas will be swept or scraped clean. Residues will be
packaged and disposed of properly (as PCBs). All solid material visible to the eye
will be removed.

The floor, curbing, and walls will then be further inspected. The floor will be
cleaned with acetone, kerosene, or other appropriate solvent. The floor will then
be steam cleaned with special attention given to affected areas. The liquid will be
collected and tested for PCBs. If the liquid tests as hazardous, it will be packaged
in compatible containers and manifested for appropriate disposal.

The building and associated facilities (lights, telephone, etc.) will remain intact for
future use.

Signs referencing the permitted controlled hazardous substances facility will be
removed.

Equipment used to close the PCB storage building will be decontaminated using
methods described under 40 CFR 761.79(a) and (b), as appropriate, and/or
disposed of properly.

A registered professional engineer will inspect the facility during and after closure
to certify that closure has been carried out in accordance with this plan.
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I. Closure and Post-Closure Requirements

I-1d(3) Explosive Hazardous Waste Storage Buildings 212 and 328

Closure of the EHW Storage Buildings 212 and 328 is not planned in the foreseeable future. Buildings

212 and 328 are envisioned as a long term storage facility servicing the EHW needs of

IHDIVNAVSURFWARCEN. When closure of these storage buildings is conducted, the following

procedures will be followed:

The remaining explosive inventory will either be transferred to another on-site
permitted storage facility or treated at the Strauss Avenue Thermal Treatment
Point (SATTP).

During and following removal of the explosive hazardous waste, the floor,
loading/unloading dock area, staging area, curbing, walls, frame, and other
features of the building will be visually inspected for signs of spillage or leakage.

The floor and curbing will be swept or scraped clean. Residues will be collected
by brushing into dust pans and treated as controlled hazardous substances, if
known to be the same, or as indicated by test results. They will then be packaged
and thermally treated on site. Foreign material visible to the eye will be removed.

The floor and curbing will be further inspected for visual signs of waste. The floor
will be cleaned with acetone or other appropriate solvent. The floor will then be
steam cleaned with special attention given to affected areas. The liquid will be
collected in steel cans or drums using pumps, vacuums, or absorbents. The
recovered liquids will be sampled and tested using methods described in SW-846,
for explosive content. If explosive, the liquids will be mixed with sawdust and
treated at the SATTP or treated in the liquid form in the solvent tank at the
SATTP. Any resulting ash will be sampled and tested for Toxicity Characteristic
Leaching Procedure (TCLP). If the ashes test as hazardous, they will be packaged
in compatible containers and manifested for appropriate disposal.

The building and associated facilities (lights, telephone, etc.) may remain intact for
future use (unrelated to explosive hazardous waste storage management activities).

Signs referencing the permitted explosive hazardous waste storage facility will be
removed.
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I. Closure and Post-Closure Requirements

o Equipment used to close the explosive hazardous waste storage building will be
decontaminated using appropriate solvents that will remove the decontamination,
and/or disposed of properly.

J A registered professional engineer will inspect the facility during and after closure
to certify that closure has been carried out in accordance with this plan.

I-1e Closure of Disposal Unit

This subsection is not applicable to this facility since there are no disposal units at the

[HDIVNAVSURFWARCEN.

I-1f Schedule of Closure

Table I-1 shows the anticipated partial and final closure dates for CHS Management Units at the
[HDIVNAVSURFWARCEN. Either may be closed independently of operations at the other unit.

Table I-1
Anticipated Closure Dates
Final Closure

CHS Container Storage Bldg. 455 After 2000
PCB Storage Bldg. 1440 2000

EHW Storage Bldg. 212 After 2000
EHW Storage Bldg. 328 After 2000
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I. Closure and Post-Closure Requirements

Final closure operations are estimated to require up to 6 months for all units, if closed simultaneously,

using the Closure Plan approved by the Secretary of the Environment.

I-1g Extensions for Closure Time.

Requests for extension(s) are not anticipated.

I-2 Post-Closure Plan

A post-closure plan is not included in this application because CHS will be removed from the facility.

I-3 Notice In Deed

A notice in the IHDIVNAVSURFWARCEN deed is not required because disposal of CHS will not occur
at the IHDIVNAVSURFWARCEN in connection with the operation of the facilities described herein.

I-4 Closure Cost Estimate

The closure cost estimates provided in Table I-2 and I-3 were calculated using the respective maximum
inventories at closure as the cost basis, per MDE’s request. However, IHDIVNAVSURFWARCEN will
remove all inventories of CHS prior to closure at all facilities. The costs will be reviewed and adjusted
for inflation on an annual basis. The adjustments, to be completed by the Waste Management and
Prevention Branch, will be performed in accordance with 40 CFR 264.143(b) by multiplying the latest
adjusted closure cost estimate by the most recent inflation factor published by the Department of

Commerce.
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[. Closure and Post-Closure Requirements

Table 1-2

Closure Cost Estimate for Building 455

(1994 Dollars)
Total
Activity Quantity Cost/Unit Cost
1. Remove/treat existing 102,960 gallons* $34.30/gal $3,531,428
inventory
2. Testing for Soil 16 $305.83/sample $4,894
Contamination
3. Decontamination
Personal Safety
Equipment/Clothing 2 $85.49/person $171
Pad 1 $12,452.70 $12,453
Testing 32 $289.76 $9,272
Disposal 1 $106,263.04 $106,263
4. Professional Engineer 1 $3,108.54 $3,109
certification
TOTAL $3,655,137

* This quantity is lower than the maximum inventory capacity of 294,500 gallons allowed by the

regulations, due to space limitation.
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I. Closure and Post-Closure Requirements

Table I-3

Closure Cost Estimate for Building 1440

(1994 Dollars)
Total
Activity Quantity Cost/Unit Cost
1. Remove/treat existing 9,716 gallons $13.74/gal $133,498
inventory
2. Testing for Soil 4 $289.76/sample $1,159
Contamination
3. Decontamination
Personal Safety
Equipment/Clothing 2 $85.49/person §171
Pad 1 $6,276.82 $6,277
Testing 12 $289.76 $3,477
Disposal 1 $5,484.75 $5,485
4. Professional Engineer 1 $3,108.54 $3,109
certification
TOTAL $153,176
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I. Closure and Post-Closure Requirements

Table 1I-4

Closure Cost Estimate for Building 212
(1994 Dollars)

Total
Activity Quantity Cost/Unit Cost
1. Remove/treat existing 65,000 Pounds $4.28/1b $278,200
inventory
2. Testing for Soil 16 $305.83/sample $4,893
Contamination
3. Decontamination
Personal Safety
Equipment/Clothing 2 $85.49/person $171
Pad 1 $2,484 36 $2,484
Testing 8 $289.76 $2,318
Disposal 1 $106,263.04 $106,263
4. Professional Engineer 1 $3,108.54 $3,109
certification
TOTAL $397,438
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I. Closure and Post-Closure Requirements

Table I-5

Closure Cost Estimate for Building 328
(1994 Dollars)

Total
Activity Quantity Cost/Unit Cost
1. Remove/treat existing 2,000 Pounds $4 28/1b $8,560
inventory
2. Testing for Soil 16 $305.83/sample $4,893
Contamination
3. Decontamination
Personal Safety
Equipment/Clothing 2 $85.49/person $171
Pad 1 $2.484 36 $2,484
Testing 8 $289.76 $2,318
Disposal 1 $66,944 .85 $66,945
4. Professional Engineer 1 $3,108.54 $3,109
certification
TOTAL $88,480

1121-02.DOC I-12



I. Closure and Post-Closure Requirements

I-5 Financial Assurance Mechanism for Closure

The U.S. Navy, owner and operator of the IHDIVNAVSURFWARCEN, is legally responsible for all

closure costs outlined in Section I-4.

State of Maryland Controlled Hazardous Substances Regulations, COMAR 26.13.05.08, Financial
Requirement, is addressed by a letter dated 15 June 1983 from the former Naval Facilities Engineering

Command (Chesapeake Division) to the State of Maryland, as follows:

. Section 6001 of Public Law 94-580, 21 October 1976, the Resource Conservation
and Recovery Act of 1976, Subtitle F, Federal Responsibilities, requires all
branches of the Federal Government having jurisdiction over or engaged in any
activity that does or may result in the management or disposal of hazardous wastes
to comply with Federal, State, interstate, and local requirements to the same extent
as any person who is subject to such requirements, including the payment of
reasonable service charges.

o Executive Order 12088, 13 October 1978, requires that the head of each executive
agency will ensure that there will be sufficient funds requested in the agency
budget to comply with applicable pollution control standards.

J Chief of Naval Operations Instruction 5090.1, 26 May 1983, requires that all
Navy-wide facilities that are owned by the Navy or leased to the Navy must be
designed, operated, monitored, and maintained to conform to all established
Federal, State, and local standards.

The financial requirements of RCRA and COMAR 26.13.05.08 are not service charges. The choice of
instruments provided in the regulations with which to meet the financial requirements are not available to
Federal agencies, such actions being prohibited. The second clause of 31 U.S. Code Section 665A, Anti-
Deficiency Act states, "nor shall any such officer or employee involve the government in any contract or
other obligation, for the payment of money for any purpose, in advance of appropriations made for such

purpose, unless such contract or obligation is authorized by law." The choices of financial instrument are
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I. Closure and Post-Closure Requirements

a letter of credit, a surety bond, or a trust fund; none of which are service charges. Financial
responsibility for closure of the CHS treatment areas is in compliance with Congressional, executive, and
agency mandates, as allowed.
I-6 Post-Closure Cost Estimate
Post-closure care is not required.
I-7 Financial Assurance Mechanism for Post-Closure Care
Post-closure care is not required.
I-8 Liability Requirements
The U.S. Navy, as an agency of the United States government, accepts legal and financial responsibility

for sudden and nonsudden accidental occurrences that are directly or indirectly caused by the CHS

management activities at the [HDIVNAVSURFWARCEN.
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J/K. Other Environmental Issues/Certification

Section J Other Environmental Issues

J-1 NPDES Status

On May 4, 1990, the Maryland Department of the Environment issued National Pollutant Discharge
Elimination System (NPDES) permit number 88-DP-2515 (EPA #MD0003158) for industrial discharges,
a new application was submitted on November 3, 1994. On April 1, 1994, the Maryland Department of
the Environment issued NPDES permit number 88-DP-2528 (EPA #MD0020885) for discharges from

the wastewater treatment plants.

J-2 RCRA Subpart X

IHDIVNAVSURFWARCEN has three open burning thermal treatment areas which are regulated under a
RCRA Part B Subpart X (Miscellaneous Units) Permit Application. However, one of these thermal
treatment areas, the Safety Thermal Treatment Point (STTP), is currently going through RCRA closure.

J-3 Less-Than-90-Day Sites

[HDIVNAVSURFWARCEN operates less-than-90 day hazardous waste storage sites for both explosive
and non-explosive hazardous wastes. Although the [HDIVNAVSURFWARCEN is not required to
obtain permits for these sites, Table J-1 is provided for reference and identifies the location, responsible
department, and operating manager associated with each less-than-90 day hazardous waste site. These

accumulation sites open and/or close to support operations.
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J/K. Other Environmental Issues/Certification

J-4 Cultural Resources

As part of the Department of the Navy's Cultural Resource Management Program,
[HDIVNAVSURFWARCEN meets the requirements of:

° The National Historic Preservation Act;

o The Archaeological Resources Protection Act of 1979;

J The National Environment Policy Act of 1969; and

o Executive Order 11593 - Protection and Enhancement of the Cultural
Environment.

J-5 Natural Resources

Information regarding natural resources laws will be provided in accordance with the requirements of 40
CFR 270.14(b)(20) at the request of the Environmental Protection Agency to demonstrate compliance
with the federal laws listed in 40 CFR 270.3. At this time, however, it is believed that
HDIVNAVSURFWARCEN is in compliance with the following federal laws:

The Wild Scenic Rivers Act, 16 U.S.C. 1273 et seq ;

The Endangered Species Act, 16 U.S.C. 1531 et seq.;

The Coastal Zone Management Act, 16 U.S.C. 1451 et seq.; and
The Fish and Wildlife Coordination Act, 16 U.S.C. 661 et seq.
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LESS-THAN-90 DAY ACCUMULATION SITES

12-Jan-95

093 510 NE K. Easter/S. Stankovich
210 218 E C. Dunnington

210 292 NE J. Thomas

210 721 E H. McArthur

210 1210 E R. Waring/B. Roberts
210 1211 E R. Waring/B. Roberts
210 1212 E G. Bowman

210 1255 E G. Bowman

210 1256 E G. Bowman

210 1264 E J. Thomas
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LESS-THAN-90 DAY ACCUMULATION SITES

12-Jan-95

210 1785 (1 Bay) NE J. Jarvis

210 1787 (1 Bay) NE R. Waring/B. Roberts
220 212 E M. Riley/B. Bulls
220 324 E M. Riley/B. Bulls
220 876 E F. Makle/C. Butler
220 1289 E J. McGuigan
220 1310 E M. Riley/B. Bulls
220 1743 E R. Curlee/H. Krex
220 1827 E J. Nolan/G. Windsor
220 1861 E R. Curlee/H. Krex
220 1070 (Mag. Temp.) E B. Barnette ”




LESS-THAN-90 DAY ACCUMULATION SITES

12-Jan-95

220 1105 (Mag. Temp.) E B. Barnette/F. Makle
220 520 (Mag.) E B. Barnette

220 539 (Mag.) E H. Krex/R. Curlee
220 580 (Outbuilding) E R. Curlee/H. Krex
220 583 (Mag. Temp.) E B. Barnette/F. Makle
220 606 (Mag. Temp.) E B. Barnette/F. Makie
220 684 (Mag. Temp.) E B. Barnette/F. Makle
220 738 (Mag. Temp.) E B. Barnette/F. Makle
220 761 (Mag. Temp.) E B. Barnette/F. Makle
220 A-108 E J. McGuigan/ W. Johnson

220 A-109 E J. McGuigan/W. Johnson




LESS-THAN-80 DAY ACCUMULATION SITES

12-Jan-95

220 A-114 E F. Makle/C. Butler
230 891 E J. Cooper

230 1143 E J. Cooper

230 1298 E C. Dunnington/P. Proctor
230 1339 E J. Cooper

230 1537 E J. Cooper

230 1721 NE J. Cooper

230 1740 E P. Counts

230 1795 NE J. Cooper

230 1820 E P. Counts

230 1796 (Bay 1 & Bay 2) NE J. Cooper/K. Grimes




LESS-THAN-90 DAY ACCUMULATION SITES

12-Jan-95

230 471 (Temporary) E C. Dunnington
230 859 (Temporary) E J. Fenwick/K. Grimes/J. Cooper
310 558 NE J. Holly

310 1279 E J. Holly

310 1718 NE M. Greenhow
320 1247 E J. Johnson

320 1818 E J. Hunter

320 544C NE C. Barnes/G. Bivins
320 C-70 E G. Bivins

330 1348 E S. Wolfe

330 1530 E S. Wolfe




LESS-THAN-90 DAY ACCUMULATION SITES

12-Jan-95

330 1880 E S. Wolfe
330 1819 (1883) E S. Wolfe
910 1275 E T. Tolson
910 1286 E R. Raines
910 1490 E R. Farncomb
910 1799 NE R. Farncomb
940 1261 NE S. Atkinson
940 1262 NE S. Atkinson
940 1263 E & NE S. Atkinson
940 1265 NE S. Atkinson
940 1266 NE S. Atkinson




LESS-THAN-90 DAY ACCUMULATION SITES

12-Jan-95

940 1267 E S. Atkinson
940 1269 E S. Atkinson
940 1270 E S. Atkinson
940 1272 E S. Atkinson
940 1273 E S. Atkinson
940 1274 E S. Atkinson
940 1276 E S. Atkinson
940 1352 NE S. Atkinson
940 1792 NE S. Atkinson
940 1228 - Temp. E S. Atkinson
940 1292 - Temp. E S. Atkinson




LESS-THAN-90 DAY ACCUMULATION SITES

12-Jan-95

940 1311 - Temp. E S. Atkinson
940 1312-Temp. E S. Atkinson
940 1313 - Temp. E S. Atkinson
T/C 2057 E M. Barton/N. Case
T/C 2136 E M. Barton/N. Case

T/C 2156 NE J. Meyers (Temporary)




J/K. Other Environmental Issues/Certification

Section K Certification

Certification

I certify under penalty of law that I personally examined and am familiar with the information submitted
in this document and all attachments, and that, based on my inquiry of those individuals immediately
responsible for obtaining the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information, including the possibility of a
fine or imprisonment.

Owner:

W.J. NEWTON
Captain, USN
Commander
Indian Head Division
Naval Surface Warfare Center
Indian Head, MD 20640-5035

Date
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