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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
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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.
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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

C-10



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
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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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